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PROCEEDI NGS

MR. SCHWALM | f we could have people take their
seats, please, | think as you | ook at the agenda, we have
a full agenda, and we want to try to stay on track as
much as we can.

Just a couple of adm nistrative things to |et
you know about, and then I'mgoing to turn it over to our
people who will start the conference. The first thing is
bat hroonms. You go back past the el evators, out the door
here, take a right through the General Counsel's doorway
and they are immedi ately on your right there. There is a
drinking fountain past the elevators on your left there.

As you can see, we are registering everybody.

We expected to have maybe 40 or 50 people at the
conference. W' ve got over 70 that have registered, so
we'll be using all of the chairs. Maybe we'll have sone
standing only, I'mnot sure, so we are trying to limt

this to registered people, and please make all the chairs

avai |l abl e.

Handouts, you will have sonme. | handed out
LeeAnn's tal k which she will be talking this nmorning, and
if you don't have one, they're up there. W wll also

have sone additi onal handouts and sonme materials to add
to your notes, and if we could do that at the |unch

break, that will | think expedite things. So just kind
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of keep an eye on the table and make sure that you've got
everything that you need.

In terms of lunch, there's a cafeteria up on the
top floor, which is one floor up, and that's probably
going to be your nobst convenient facility. O herw se you
can go back out the building to the subway stop, if
anybody canme on the subway, which is going back out the
building to the left and then down two bl ocks to the
left, and there are sone facilities, restaurants and fast
food type places, beyond that, also salad bar type pl aces
beyond that. |'mnot sure to what extent in terns of
time-wise, howlong it would take to do that.

Anot her thing is, for people that we are--
speakers and ot her FDA people that we have been payi ng
for to attend the conference, Brenda over here is going

to be doing your travel vouchers

and- -

MS. PINKNEY: Wait a m nute.

MR. SCHWALM  Okay, |let Brenda tal k, then.

MS. PINKNEY: \What you're going to do is, you're
going to do your vouchers. Instead of giving them back

to your people at your home, whatever, you're going to
FedEx it to me, I'll get it signed, and then you--if you
process it through your office, it's going to get | ost.

Send it to ne, let nme get Nicky to sign it, put the
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nunbers on it, and it's done. If you overnight it, |
guarantee you'll get it back fast.

MR. SCHWALM  Okay, thank you. Let ne turn it
now over to--are there any questions in ternms of
adm ni strative types of things?

[ No response. ]

MR. SCHWALM  Okay.

DR. MLLER: Good nmorning. My nane is Art
MIler, with the Food Center here at FDA. | wanted to
just quickly run through the program to kind of give you
a blueprint of where we're going, what we hope to
acconplish, and with an enphasis on trying to stay on
time. You should all have copies of your programin your
wor kbooks.

This norning we'll have sone introductions from
the FDA, why we're here, what the problemis with
unpasteuri zed apple cider, and current thinking on this
gquestion from FDA. And then we'll nove into essentially
a, you mght want to call it an "orchard to jug" scenario
of interventions that may contribute to the sol ution of
the problem so we'll then nove into things |ike Good
Agricultural Practices as currently practiced.

We' Il hear a talk from USDA, fromthe Extension
poi nt of view, and then we'll nove into the plant, with a
couple of prom sing intervention technol ogies, and then
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continuing into post-pressing juice control neasures, and
then we'll be having Q and A sessions along the way.

And then starting on Friday, tonorrow norning,
we' Il tal k about quantitative risk assessnment and try to
pul | some of the current thinking together about
prom sing or best control practices, and then try to
finish up with a roundtabl e discussion on regional
issues. As |I'msure you're all aware, what's true in
appl e cider making on the East Coast is not necessarily
true on the West Coast or the Mdwest, so we tried to
bring a variety of speakers, each representing a
different part of the United States, and then we'll have
a close-out. So we should be done by noon tonorrow.

Let me nention a couple of things. | believe
you have an attendance list, registration list. |If you
| ook through who's here, you will find a comon thene,
that the people who are in the audience nore than
anybody, anything el se, represent what | would cal
Ext ensi on and not the actual producers so nuch, although
we have a few producers, but we view you as the conduit.
We don't have a--okay. All right. Okay, then let nme
give you an idea of the denopgraphics.

There are a nunber of people fromthe States.
In fact, maybe, can you identify yourselves?

[ A show of hands. ]
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Ckay, these would be State governnment. Okay,
how about academ c?

[ A show of hands. ]

OCkay, how about trade associati ons?

[ A show of hands. ]

See, it's starting to fall off. How about
actual juice nakers?

[ A show of hands. ]

See? So that ought to tell you something. The
information that you're going to receive today and
tonmorrow, the handouts that you have, we consider as
conduits, and we consider you a conduit for transferring
that information to the people who really have the need
to know, and that is those who are engaged in producing
unpast euri zed appl e cider.

So we hope to share sone information about
current thinking, current technol ogies, prom sing future
t echnol ogi es, but we hope that you will take that
information and transfer that back to the fol ks who
really need to know that information

There will be a transcript of this nmeeting, and
so we ask that you speak loudly. |If you have a question
or you want to make a comment, please identify who you
are and your institution so that we can capture that in
the transcript. W consider all the coments inportant
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and we want to make sure that it's properly attributed to
t he source.

Ckay, any comments or questions before we
actual ly nove into the progranf

[ No response. ]

DR. MLLER: | want to introduce Dr. John
Kvenberg who is with the Food Center. John historically
was the division director for HACCP, and currently he is
the deputy director of the Ofice of Field Prograns.
John has been involved in this issue since the onset.
John Kvenberg.

DR. KVENBERG. Thank you, Art.

Good norning, everybody. | thought it was very
interesting when | saw a show of hands of who is
represented here. In a positive vein, we hope that
today's conference will be one where we can initiate a
di al ogue to get to the next phase or the |evel where we
need to be in food safety in the area of juice products,
specifically apple juice products.

Taki ng you back to an earlier history, | think
that in the area of apples obviously there was a shaki ng
event in apple juice that caused the initial concern in
food safety about fresh juice products. As a piece of
hi story that went along with that, | think we will be
hearing today a | ot of the work that we have done on the
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sci ence and technol ogy front at the Food and Drug

Adm ni stration: interacting with regulators at the State
| evel ; working with the producers, the industry itself;
and, very inportantly, the science and academ ci ans t hat
are also involved in tackling these issues.

The idea of mcrobial food safety is really at
the forefront, | think, these days in the news.

Cbvi ously we are in the best of times and in the worst of
times, in that the resources that are being devoted to
protecting the public health in the area of m crobial
hazards have never been as focused as they are now, and
we on the point of curve of trying to reduce the risk to
f ood- borne pat hogens in the food supply.

Wth that comes change. | wll personally
recogni ze the fact that cider production and apple juice
production has a history in the United States that
probably goes back before the formation of the United
States, into our colonial tinmes. The aimof this
conference today is to work with people who are
presenters and interested parties in this audience to get
to the point where we can i nprove food safety in the very
specific area of apple juice production in the United
St at es.

So that's all | really have for general remarks
to begin with. | know we have a |ong programto go
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t hrough today, and I w sh you all a successful
conference. [|'ll be here for as nmuch of it as | can, to
participate. This is really an inportant area for the
Food and Drug Admi nistration, as Art has said, | have
been in this fromthe beginning and | certainly feel a
personal investnent in this effort.

Thank you.

DR. MLLER: The first question that we hope to
use as a point of departure for the rest of the neeting
is, why is there a problen? Wat is the problen? And
|'d like to call up Dr. LeeAnn Jackson, who will talk to
us about the food safety hazards associated with apple
ci der processing. LeeAnn?

DR. JACKSON: Good norning. | don't believe
t hat everyone has a copy of ny presentation in their
not ebook, so if you didn't pick it up on your way in, it
is currently laying over here on the table, for those of
you who didn't get a copy.

Now really all 1'"mgoing to be tal king about are
just the m crobiol ogical hazards, because | think that is
what everyone is nost concerned about, the ones they are
probably having the nost difficulties trying to determ ne
what they can do with their product in order to make sure
that they're controlling mcrobial hazards.
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Just a brief outline. 1'magoing to talk about
out breaks that have been associated with apple juice and
cider, sone juice processing issues in general, and then
wrap up with some overall characteristics of
ni croor gani sns.

| guess in the past 20 or so years we've had
out breaks associated with apple juice and cider, and they
have primarily been associated with three different
m croorgani snms: E. coli 0157:H7, which you have probably
heard about ad nauseam you're probably tired of hearing
about E. coli 0157:H7. Also there was an outbreak with
Sal monel la typhimurium And we've also had a coupl e of
out breaks with Cryptosporidium species, which is a
parasite.

Back in 1980 there was an outbreak that occurred
in Toronto, Canada that was associated with fresh apple
juice. They're not quite sure exactly how many people
becanme ill due to the consunption of this product, but
t hey believe that it was sonewhere between 13 to 14
chil dren had bl oody diarrhea whi ch subsequently devel oped
into henolytic- uremc syndrone. The Canadi an officials
were not able to isolate E. coli 0157:H7 fromthe product
or fromany environnental sanples, so it was strictly
based upon epi dem ol ogi cal investigations that they made
the link with the fresh apple juice consunption.
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Then in 1991 we had an outbreak in Massachusetts
t hat was associated with fresh pressed unpasteuri zed
apple cider, 23 illnesses. Sixteen of those had bl oody
di arrhea. Four peopl e devel oped henolytic-uremnc
syndronme. W thin that outbreak, the processor stated
t hat he did not wash or brush the apples prior to
pressing and he did not use any preservatives within his
pr oduct .

In 1996 there was an outbreak in Connecticut,
unpasteuri zed apple cider, 14 illnesses. Seven of those
peopl e were hospitalized. Three of them devel oped
henmol yti c-urem ¢ syndrone. The processor stated that he
did use sonme dropped apples, which neans they fell on the
ground and then he took themfromthe ground and used
them for maki ng apple cider. He stated that he did wash
and brush the apples prior to pressing them and he did
use 0.1 percent potassium sorbate within his product.

Probably the outbreak that npst everyone is very
famliar with is an outbreak that occurred in 1996 in the
nort hwestern United States, in Washington, California,

Col orado, and in British Colunbia. This outbreak was
associated with a commercially produced unpasteurized
apple juice. There were 70 illnesses. Fourteen of those
devel oped henol ytic-urenm ¢ syndrome, and unfortunately
with this outbreak there was the death of one child.
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They were able to culture E. coli 0157: H7 from
an unopened retail container in this outbreak, but they
were never able to determ ne what the source of
contam nation was. They did investigations of the
facilities, they did investigations at the orchard which
supplied the apples; they could never determ ne the cause
for the source of the contam nation

And then also in 1996 there was an outbreak in
Washi ngton State that was associated with a church
function. They were pressing their own unpasteuri zed
apple cider, and six people became ill in this outbreak.

There was only one outbreak that occurred that
was attributable to Sal monella Typhimurium This
occurred back in 1974 in New Jersey. There were 300
illnesses that were associated with the apple juice
consunption--sorry, the apple cider consunption. They
did use dropped apples froman orchard that had been
fertilized with manure, and this was a very |arge
processor.

And there have been several outbreaks that were
associated with Cryptosporidi um species in apple cider
In 1993 in Maine there was a fair that was held in which
t hey served unpasteurized apple cider. There was a
school -organi zed field trip in which they all went over
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to the fair. There were 160 primary and 53 secondary
cases.

What they nean by that is that you had 160
people who were initially associated with consum ng the
product. The secondary cases occurred due to
transm ssion of the mcroorganismfromthe initial case
to a subsequent case, |ike through their children or
sonebody else in their hone, and they had been preparing
food and they had contam nated the product with the E.
coli 0157: H7.

When they were nmaking the apple cider at the
fair, they collected the apples fromtrees by shaking the
trees over a truck, and then they coll ected appl es that
had fallen onto the ground, that didn't quite make it
into the truck. They then stored those apples in wooden
crates, and they rinsed the apples the next nmorning with
a munici pal water supply. They did find Cryptosporidium
oocysts in the apple cider as well as in the cider press,
as well as in the stool specinen of a calf on the farm
t hat supplied the apples.

In 1996 there was an outbreak in New York with
unpasteuri zed apple cider. There were 20 confirmed and
11 suspected cases. All the apples that had been used
for making this apple cider were purchased from one
orchard. The orchard owner said that he only used picked
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apples that were sold to the cider mll. They washed and
brushed the apples with well water prior to pressing the
apples. They did not use any preservatives when they
were meking their apple cider.

They were never able to determ ne the cause of
t he outbreak or the cause of the contam nation in this,
but they postulated that it came fromwell water which
had been used to rinse the apples, and subsequently the
wel | water was found to be positive for colifornms. And
there was also a dairy farmthat had been | ocated across
the street fromthe cider mll.

Now, to nove into some juice processing issues,
three broad categories | thought I would tal k about are
just the issues of pressing/squeezing/grinding of fruits
and vegetables into making juice; the aspect of bruises
and injuries to the fruits and vegetabl es and how t hey
can contribute to m crobial contam nation; and then al so
the transfer of m croorganisnms via insects.

Now, with regard to the pressing, the squeezing
and grinding of fruits, | know that during the processing
of apple juice and cider you naybe wash the outside of
t hose appl es before you press them Recent research has
shown that if you place apples in wash water that is
cool er than the actual tenperature of the water, they're
going to internalize the water through the stem scar into
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the apple. So if your water happens to contain any

pat hogeni ¢ ni croorgani sns, you' re going to internalize
that into the apple, and no anobunt of sanitizer that you
apply to the exterior of the apple is going to renove any
internal contam nation of the apple.

MR. COLMAN: Matt Col man, Ardens Garden. You
said that if the tenperature of the water is |ower than
the tenperature of the fruit?

DR. JACKSON: Yes. |If the wash water is cooler
than the tenperature of the apple, yes, you wll
internalize the water into the stem scar end of the
appl e.

And al so any contam nation that you have on the
exterior of the fruit, if you don't thoroughly wash it
and then you press the fruit, you're probably going to be
i ncorporating whatever is on the outside of the fruit
into the juice.

Now, bruises and injuries, if you have any kind
of bruise or injury on the fruit, it can serve as a point
of injury for pathogens. Bruises can create soft spots
which may then allow for the entry of pathogens. |If
sonmehow the fruit itself becones punctured in any way,
that can serve as a point of entry for pathogens, and
al so the actual process of the puncture itself may
actually introduce food-borne pathogens into the interior
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of the fruit. So you need to be very careful about the
types of fruits that you're actually going to be using to
make your juice.

And 1"l talk to you briefly about the transfer
of m croorganisnms via insects. This is sone very recent
research that was done by Dr. Robert Buchanan. He has
shown that actually fruit flies can transmt food-borne
pat hogens within cider operations. They took sonme fruit
flies and they allowed themto walk around in a culture,
| think, that had sonme E. coli in it, and then they flew
around in a little container that they had, and the
actually found that they had the sane strain of E. col
0157: H7 that had been on the fruit flies, they could then
find it on the apples thenselves. Okay? So you need to
be very careful in, you know, trying to control the
i ntroduction of insects into your processing facilities.

And then to finish up tal king about sone general
characteristics of m croorgani snms, m croorgani sms can be
very hardy little critters, and they can devel op
resistance to a nunber of different processing aids, such
as the use of acid or preservatives, sanitizers, heat,
and a nunber of other control nethods that nay be used.

So when we're tal king about acid, there are sone
strains of E. coli 0157:H7 that actually have the ability
to survive exposure to acidic conditions for a very |ong
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period of tine. Research has found that E. coli 0157: H7
can survive in apple cider with a pHof 3.7 to 4.1
anywhere fromtwo to three weeks when stored at
refrigeration tenperatures of 4 degrees Celsius, and al so
31 days when stored at 8 degrees Celsius. So you can,
with E. coli 0157:H7, you can actually enhance its acid
resi stance by refrigeration.

Malic acid, which is a commpn conponent within
apple juices, it's one of the nost gentle organic acids
so it's not going to have much of an effect on E. col
0157: H7. You can al so induce increased acid tol erance
with E. coli by prior exposing it to mld acid
condi tions.

And al so in many instances you can have cross
protection, and what | nean by that is that if you have a
nm croorgani smthat has devel oped sone type of an acid
resi stance, frequently it will also devel op a resistance
to another type of processing neasure, like it may
devel op a resistance to particular sanitizers or
preservatives, or possibly also different types of heat
par anet ers.

And al so if you have an organi smthat has
devel oped a very high acid resistance, it my al so
actually survive, you know, the route through your
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gastric system because you do have very high acid, |ow
pH conditions within your gut. Ckay?

The resistance to preservatives, nost
preservatives are ineffective against Cryptosporidi um
and that's because it is a parasite and it has a very
tough exterior surface, so preservatives are generally
i neffective against Cryptosporidium And there has been
sone research that has been done with apple cider and E.
coli 0157:H7, with sodi um benzoate and potassi um sorbate
and its ability to develop resistance to each of these
two preservatives.

M croorgani sms can al so devel op resistance to a
nunber of different sanitizers. Many of them many
sanitizers have been evaluated in the juice industry, and
dependi ng upon the fruit or vegetable and the pathogen of
interest, sonme sanitizers will be nuch nore effective
than others. So all three of these different sanitizers
| think have been utilized within the apple industry, so
you just want to try and make sure that you're not going
to devel op sonme sort of a resistance to these different
sanitizers.

Also with regard to heat, in many instances the
storage conditions of the product will influence the
ability to destroy a pathogen within it. And as | stated
earlier, E. coli 0157:H7, you can actually have enhanced
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survival by lowering the storage tenperature of the apple
juice and cider products.

And in the last slide, these are sone new types
of technol ogies that are being | ooked into as control
met hods for the juice industry. They're |ooking at high
hydrostatic pressure; m crowaves; the use of irradiation;
as well as pulsed |ight.

Now wi t h hi gh hydrostatic pressure, depending
upon the pathogen, you nmay have differing
susceptibilities to its ability to be destroyed by this
type of a process, and you may al so have differences
within a genera. So you may actually have sone strains
of E. coli 0157:H7 that nmay not be as readily destroyed
by this type of a processing paraneter as sone ot her
strains may be. And also if you have sonetinmes a high
heat resistance, you may al so have sonme resistance to
hi gh hydrostatic pressure processing.

Al'so with m crowaves, sonme bacteria are nore
readily killed in water and apple juice type products
than in apple cider. They say that perhaps this is due
to a difference in the pH of the products. Usually with
wat er and apple juice you'll have a nmuch nore neutral
area of a pH than you will with apple cider. Usually
appl e cider is much nmore acidic. And also perhaps there
was some sort of an effect seen there with insol uble
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solids. Apple cider, wusually you have nmuch nore
particul ate matter within that type of a product than you
do within apple juice.

And there has been a | ot of work done recently
with irradiation and apple juice and cider products, that
is still ongoing. You know, depending on the food
matri x, you may have differing kilorays that would need
to be used in order to ensure destruction of a pathogen.

And lastly, with pulsed light, it's a very new
technol ogy and they're finding that there is an increased
| evel of inactivation when you're using |ight pulses of a
very high ultraviolet content.

So these are just some exanpl es of other
processes that are being used within the juice industry
as a whole. If you have any questions, | would be nore
t han happy to try and answer themif there is tine,
because | do have another neeting that | have to head off
to for the rest of the day.

Yes, mm' anf?

IVS. : You were saying that the fruit
flies in the controlled study, that the E. coli was
transferred, and are you extrapolating fromthat those
flies have to be on fecal matter (inaudible) as well as
the apples, or that those fruit flies (inaudible) fecal
matter (inaudible)? What are you--
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DR. JACKSON: | don't know about the actual, you
know, habits of fruit flies. That's not something I'm
very well versed in. But there is a possibility that
flies thensel ves could possibly also | and on fecal
matter, other decaying material, then get into a
processi ng establishnment and actually contam nate appl es
that are going to be used for pressing.

DR. MLLER: | think it's inportant to keep this
all in perspective. This research shows potential, it
does not show probability of occurrence, and it's very
inportant to realize that it may be a factor but there's
no proof that it is a factor.

DR. JACKSON: Right. |It's just an area that you
need to be aware of and just thinking about. Yes?

MR. . There was a paper that came out
of Japan that showed that flies were a vector, commpn
househol d flies were a vector of E. coli 0157.

DR. JACKSON: Yes, sir?

MR. . Going back to your history, you
said in '80 they didn't, in the Toronto case they did not
i solate 0157. |Is that true for the '91 in Massachusetts
and the '96 in Connecticut, as well, they didn't actually
isolate it, it was just epidem cs that were reported?

DR. JACKSON: | don't have any information here
whi ch actually shows it to be isolated fromthe product,
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but | can go back to those literature sources and get the
information, | can give themto Dr. MIler and he could
provide you with that tonorrow.

DR. MLLER: | think very often the snoking gun
is not in the product because you have to realize that
until all the pieces cone together, weeks or nonths can
go by until you actually can put your hand on sonme of the
product, and oftentinmes because it's a perishable
product, you never get your hands on the |ots of product
that are actually responsible for the outbreak.

But when you see clusters of henolytic-uremc
syndrome, and at this point it's the nunber one cause of
ki dney failure in children, you al ways--physicians
regularly are alerted to 0157:H7, so the epidemology is
often the way to figure out what woul d have caused this.

DR. JACKSON: In nost instances if you have real
good epidem ol ogists within a State, they can pinpoint
the food vehicle very quickly. Sometinmes, though,
they're not notified of illnesses until nuch, nuch | ater,
after the product has already been destroyed and it's no
| onger on the market, so they can't go back and test it.

Yes, sir?

VR. : We need to renenber also that in
that 1980 outbreak they hadn't recogni zed 0157: H7 as a
f ood- bor ne pat hogen.
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DR. JACKSON: That's right. It wasn't unti
1982 that they actually recognized that E. coli 0157: H7
was a food-borne pathogen.

MR. . But keep in mnd, too, that the
surveill ance systens still are not as good as they should
be to pick these things up, because you're dealing with
i solated instances. |If you did not have the systemthey
have in the State of Washington, they likely would not
have picked up the 1996 out break.

They picked it up because they were | ooking for
E. coli 0157:H7 from hanburgers, because of the
hamburgers. Because they had a required reporting system
by physicians, they were able to pick that instance up.

If they hadn't had it, you m ght have m ssed that.
Certainly if that had not cone out, the church incident,
whi ch was a separate item would never have been picked
up.

DR. JACKSON: That's true.

MR. . There are a | ot of those going
on, small outbreaks, even here on the East Coast, that we
don't have picked up because we don't have that sane
surveill ance system

DR. JACKSON: Right. Sone health departnments
are a little bit further ahead than others in their
ability to actually investigate food-borne outbreaks. |
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think now that nost States are actually required to
report cases of E. coli 0157:H7 to CDC. They weren't
until probably within the | ast several years.

Any ot her questions? Yes, sir?

MR. :  Yes. M crobiological concerns
obviously are in the forefront. 0157 is very prom nent
(i naudi bl e), but they're running into problens also with
heavy netal contani nation, copper, |lead. Are you aware
of any studies going on down that line at the Center or--

DR. JACKSON: |I'm not aware that CFSAN is doing
any studies in that area. Are you aware of any?

DR. MLLER: No. The one thing that is on sone
peopl e's radar screens is patulin, which is a m crocosm

MR. > We're running into a situation
wher eby we have non-food-grade--non-food-grade--non-food
product contact surfaces, (inaudible) equipnment, and
tolerance levels in that is sonething el se that
(i naudi bl e).

DR. JACKSON: Any other questions?

[ No response. ]

DR. JACKSON: Thank you very much.

DR. MLLER. We will have a discussion period,
but | think, LeeAnn, you have to | eave now?

DR. JACKSON: Well, yes. | have another
meeting. |'msorry.
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DR. M LLER: There's another public nmeeting on
strategic planning for the food safety initiative going
on, and I'm sure sone of the attendees at that neeting
woul d be here under normal circunstances, but LeeAnn is
over across town.

DR. JACKSON: Doi ng doubl e duty.

DR. MLLER: Wth that presentation as backdrop,
of course the agency recogni zed that we had a problem
and FDA is a changi ng agency, noving from conmand- and-
control type of inspection, we're noving to one of an
organi zation that is setting performance standards, which
gi ves processors far nore opportunities to choose their
own interventions for meeting those standards.

But of course, along with that freedom goes
responsibility, and that raises questions about how do
you val i date your process, what do you use for
verification, and we have asked John Kvenberg to talk
about sone of the thoughts that are going on about these
questions and to provide sone recommendations to you
fol ks. John Kvenberg?

DR. KVENBERG. | will have to apologize. |1'ma
| ow tech kind of guy, so we have overheads here instead
of conputer nouse buttons, but I'mcomng along with the
curve.
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Okay. Thank you. Back again. Just follow ng
on the remarks that were just nade by Art, | think in
sinplest terns the concept of a performance standard is
famliar to everybody in the formof standard
pasteuri zation procedures. It's a tried and true way of
provi di ng public health through a known set of
time/tenperature relationships. In mlk, you have the
ability with heat transfer process to assure therm
destruction of the pathogens in every particle of the
m | k product.

What Dr. MIler said relative to the concept of
the performance standards provides a step back to a
little bit nore of an abstract system and a di scussion
of the concept of cunul ative steps al so confounds the
sinple nature of providing control through control steps
associ ated with vari ous avenues of how you can achi eve
public health safety through operations in a food
processi ng environnment.

Just as background, if | may begin there,
borrowi ng fromthe words of our National Advisory
Committee on Mcrobiological Criteria for Foods in its
di scussi on of identifying hazards under the HACCP or
Hazard Analysis, Critical Control Point concepts, they
have defined the control measures as sonething that, when
you apply them nust be useful in the process of

M LLER REPORTI NG COVPANY, | NC
507 C Street, N E

Washi ngton, D.C. 20002
(202) 546-6666



preventing, elimnating or reducing the hazards in the
foods to acceptable |evels.

It seens reasonable to ask the question, well,
preventing and elimnating a hazard are easily
understood. What is an acceptable |evel?

A performance standard in its general sense is
basically the benchmark or the bar used to control
nmeasures that will reduce a hazard when you have an
acceptable target |evel of performance that can be
applied. And a performance standard can be applied to a
single control measure, such as a tine/tenperature/ heat
or an application of high pressure, sone of the
t echnol ogi es that Dr. Jackson spoke of in her previous
tal k.

But there is also the opportunity, although a
nore daunting task, to assune that through various steps
you can have a cumul ative process that will allow for
achi evenent of a performance standard. Whether or not
that's relevant to a specific commodity is dependent on
many factors, including the food itself. |Is it anenable
to such kinds of treatnment?

Performance standards thensel ves basically, as |
would like to say in a common vernacul ar, sets a | evel or
sets the bar to the level that is expected for achieving
the result for public health safety. By doing this, it
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creates an atnosphere for scientific studies on various
avenues that nay be approached in order to assure that
you have a safe product, and it provides latitude in the
ability to do it.

Getting into how you can denonstrate the fact
that a performance standard is effective speaks to the
i ssue of how you would validate that a particul ar process
that is applied to a systemis useful and works. And
part of what | would like to talk about this nmorning is
various avenues of | ooking at how you can validate the
ability to attain a performance standard.

This can be acconplished through vari ous avenues
of looking at how it can be acconplished, through studies
t hat are conducted; through | aboratory investigations,
primarily with pathogens thenselves; and actual work
within in-plant environments suited to the specific
structure, whereby you would have to use sonme sort of
i ndirect neasure or surrogate type of observation to
achieve the kind of effect that is expected in order to
bear out achieving the performance standards.

Wthin this conmes other study design
consi derati ons, where you have individual controls,
entire process eval uation control systens that are
tailored to a specific operation. This gets to the
guestion of a new day relative to flexibility, and how
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you can achi eve a performance standard dependent on a
particul ar situation, so that's the concept. Yes?

MR. : May | ask what you nmean by
surrogates, neaning--

DR. KVENBERG. Yes, if you'll bear with me, ['1I
get to what that neans. The short answer is, other
bacterial organisns that would behave in a system
i ncludi ng how they would die, that are very simlar to
t he pat hogen of concern. ['ll get into sone specific
exanples of that in a nonent.

What | think really brings us all to a focal
point is that FDA | ast year noved in our |abeling
requirenents, in a specific codified rule, to where the
i ndustry that dealt with fresh juice basically was faced
with a choice. |If fresh juice were to be produced, and
in the absence of preventive controls, FDA has called for
in our |abeling regulations warning statenents to be
associated with the production of juice products.

Now, | wll say that that still does not excuse
operation, even with a warning | abel statenent, a
departure from Good Manufacturing Practices that nust be
applied to the food products. W expect these foods to
be safe and adequate preventions to be taken, but the
actual rule speaks to the performance standard as is
mentioned in that rule, and it goes to the concept of a 5
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D reduction of hazards as the benchmark for performnce
standards for juices, and it requires reduction of the
hazard to that acceptable |evel

Control neasures that are being applied in fresh
juice, basically in apple juice, to my know edge we have
not got--1 have no information on a 5 | og reduction on
fresh apple juice that | can cite where there's an
example. |If a question comes up on that, | sinply have
no answer at this point about how that would be achieved.
We haven't addressed the issue.

Well, since | have nentioned the term5 relative
to a 5 long reduction, | think many people in this room
understand it, but | feel just so that everyone's on an
even playing field, the sinplest answer to a 5 | og
reduction standard as devised by the National Advisory
Committee's recommendati on was to reduce the organi sms by
a factor |oad of 100, 000.

I n other words, every time you take a number
from5 to 4, 100,000 would go to 10,000, would go to
1,000, would go to 100, would go to 10, would go to 1.
Anot her way of |ooking at it, relative to the advise we
were provided by the Commttee, is a reduction of the
risk to be less than 1 in 100, 000, which was al so part of
t hat same enactnent fromthe National Advisory Commttee

M LLER REPORTI NG COVPANY, | NC
507 C Street, N E

Washi ngton, D.C. 20002
(202) 546-6666



for recommendati on on establishment of a perfornmance
st andar d.

MR. SANFORD: Would that be FDA's definition of
| egal pasteurization of apple juice at this point in
time?

DR. KVENBERG: Yes. | think the answer to that
woul d be, if you were talking--if | understand your
guestion correctly, will a tine/tenperature relationship
that would give you a 5 | og reduction, pasteurization,
woul d that nmeet the definition, and it woul d.

And | think that tinme/tenperature rel ationships
for pasteurization requirements are already worked out in
the literature relative to what time and tenperature
woul d be needed in apple juice to achieve the standard.
And | think the industry is--I"mnot the technical person
to ask that question, but the tinme and tenperature
relati onships are, | think, defined for 5 D for apple
j uice.

MR. SANFORD: Wuld that also include a
statenment on properly designed and operating equi pnent?

DR. KVENBERG. Yes. Well, as |
basical |l y- -

MR. SANFORD: Al so, because--

DR. KVENBERG. Well, as | basically--let ne
answer if | can fromthat standpoint, fromthe question
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or the remark | made earlier that we woul d expect total
conformance with our requirements under our Good

Manuf acturing Practices. That would ensure that you
woul d have a pasteurizer unit that was in operation, in
essence in conformance with the requirenments that we
woul d have for any pasteurized operation.

You coul d nmeasure that against our m |k basic
st andards, that basically would | ook at press type
operations with holding tubes that are tined. Ideally,
al though it's not mandatory, flow diversion valves if you
had a deviation in the process, and recording charts,
woul d all be applicable to that heat process.

There is an alternative that can be used in
addition to, which is the high tenperature/short time
pasteuri zation, which is vat pasteurization, which still
is an effective means of control. That's a cooler
tenperature for a |l onger period of tinme, and you' ve got a
static product. | think the folks with the technol ogy
background and understanding really basically have the
informati on necessary to get into how pasteurization
woul d wor K.

MR. SANFORD: Would we really need that? 1've
dealt with pasteurization for better than 20 years. W
background is in dairy processing. And the apple juice
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i ndustry, | can find nowhere anything that | can hold in
my hands to show ne what a | egal pasteurizer is.

Can | design a |legal pasteurizer? Absolutely.
No problem Do it routinely. But there are no standards
that you can adhere to, and there is equi pnent being sold
that is junk, and it is creating a great problem out
there for us who are regulators, for those people in the
i ndustry who are being greatly m sled by equi pnent
manuf acturers, and that sort of thing.

So we need sonething like this. W need
sonmething to hold in our hands to say this is what it has
to be like. 1've dealt with both vat and high
t enperature/ short tine.

DR. M LLER: Could you identify yourself?

MR. SANFORD: Oh, John Sanford, Tennessee
Department of Agriculture. And it is very frustrating to
work on that line, and I'm not venting towards you.

DR. KVENBERG Ri ght.

MR. SANFORD: |'m just saying we need sonething
in hand, and to this point in time no one within FDA has
been able to present that.

DR. KVENBERG. Well, if this is a gap and
sonet hing--and it sounds |ike sonmething very useful to
do, | think it's sonething we ought to take as a
recommendati on and pursue for establishment of m ninum
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gui delines for pasteurization equi pnent and application
in pasteurized apple juice.

MR. SANFORD: That would be fantastic,
absolutely fantastic.

DR. KVENBERG. Well, thank you. That's exactly
t he kind of thing--

DR. MLLER: A good recomrendati on.

DR. KVENBERG. --recommendati ons of things we're
| ooking for to have done, and | think that is a doable
t hi ng.

MR. SANFORD: You're going to find a trenendous
nunber of people are buying systenms right now which are
nowhere close, and they're being msled that it nmeets FDA
recommendati ons or requirenents, which there are none.

So therefore there's a statenment that you may say that's
true and, | mean, you know- -

DR. MLLER But it could be m sl eading.

MR. SANFORD: That's right, and when you get
into pressure relationships, when you get into the
efficacy of the recording devices, when you get into the
product contact surfaces, when you get into all the
basics, it's sinply not there.

DR. KVENBERG. Well, it's I think sonething
that's probably a very positive statenent that you've
just made, that we can basically come out with m ni mum -
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with guideline type information so we can work with
St ates on what m ni num processi ng gui del i nes and
equi pnent behavior is going to be useful, so--

MR. SANFORD: Greatly appreciated and very
recomended.

DR. KVENBERG. Thank you. Anybody at any tine
that would like to ask a question, this is an infornal
presentation. Please--

MR. :  You don't currently do
equi pment approval s anyway.

DR. KVENBERG. Excuse nme?

MR. :  You don't currently do
equi pnment approval s.

DR. KVENBERG. We don't do equi pnent approvals.
What we can provide is basic guidance and coments on
equi pment and, you know, basically | think a n nimum
standard on the production of juice through a pasteurized
operation. At |least for evaluation purposes, we can take
a look at the performance of the equipnent and it's
ability to do--

DR. M LLER: W have GWP regul ati ons, though,
ri ght now that can do that.

DR. KVENBERG That's what | said, | said
earlier. What | think | heard today was provide sone
gui dance on basically what to | ook for and how to
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eval uate the process. That's what | think would be
useful .

Ckay, if I could continue relative to the
general discussion of the performance standards, just
gi ving you a general background of the phil osophy that
was provided by the concept of a performance standard, is
it has a good side and it has a side that is difficult.
It certainly gives industry the flexibility to use new
technol ogy or different control neasures as opposed to a
strict, "You nust do it in a specific way, by rote, wth

specific equipnment,” and there is no deviation allowed,
there is no variation in the process.

A performance standard says you nust neet it and
you must denonstrate that it consistently can be done, so
it noves away from what has been terned in the past as a
conmand- and-control kind of approach for exactly the
steps you have to follow and the equi pnment you mnust
pur chase.

The point that was just made is, FDA in its Good
Manuf acturing Practices provides general guidance. It
doesn't get into the specific prescriptive type of
requi renents, taking pasteurization as a requirenment,
that could be done. But | think going too far away from
t hat and providi ng no gui dance or no information on the
various technologies is sonething that we need to work
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on, and that's a good reason for this conference, to get
recommendati ons for where we may nove.

One of the great disadvantages, though, if you
get away fromthe old white bread, plain and sinple,
tried and true single point tine/tenperature relationship
or other sinple technol ogy, validation on a conplicated
system can beconme nore conplex and nore prone to failure,
to where the risk would be increased. So individual
controls which are only partially effective, but can be
used in conbi nati on, have to be thought of in |ight of
how fail-safe is your system that you are not having a
breakdown in a nore conplicated system as opposed to
si ngl e point.

Yes, sir?

DR. MLLER Could you identify yourself,
pl ease?

MR. HAXTON: Yes, Bob Haxton, I|owa.

DR. M LLER: Thank you, Bob.

MR. HAXTON: We had the situation |last fall
where the--you know, we had a processor who had a problem
with cider, and we had to have a recall, or they did, and
the thing was, we got into 5 | og reduction, and I
shoul dn't say nobody, but we couldn't find anybody who
had done any studies to indicate what is a 5 | og
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reduction, and how you would sanple the apples comng in
versus the pasteurized appl es goi ng out.

We ended up, you know, they installed a
pasteuri zer that (inaudible) the PMO, and it has been
val idated a couple tines that it (inaudible) the PMO, but
it's--you know, | think the small manufacturers, at |east
in our part of the country, they want that specific--they
woul d al nrost rather if you tell themthey have to deal
with the PMO and exact gui dance versus--you know, because
a 5 log reduction, when you nmention that, you know,
they're just not there.

DR. KVENBERG. Well, perhaps what we could do
is, following on the previous recommendations, is you can
provi de maybe a footprint for soneone that wants to
exactly foll ow gui dance that could be provided to assure
t hey've got the system That certainly would be
attai nabl e as a nodel for something that they could use,
and a regulator at the State |evel say, or our own people
at FDA could say, "Yes, | understand this is in
accordance with the 5 log," and they can tackle it
directly.

It beconmes nore difficult when you're getting
into a system where there's nore latitude in the
approaches. No doubt about it, it presents a chall enge.
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And that | think kind of brings up this slide
ri ght here, which is how does a manufacturer achieve the
5 log reductions? According to what's on the books
relative to the I og reduction control programthat's set
forth in the requirenents of the labeling rule, in order
to be effective it has to denonstrate the ability for
reduction of the m croorganisnms to an acceptable |evel.

The use of control nmeasures have to be
denonstrated or known to be effective control neasures by
accepted information, and I'I|l go into the specific types
of things that can be used in this regard or have been
attenpted by the industry in this regard.

Ei ther single control neasures al one or a
conbi nation of things with others to achi eve sonething
that can be contenplated under a 5 | og reduction. But,
as | nmentioned in the previous thing, when you get into a
conbi nati on of control measures, a conbination of results
and a cunul ative reduction, it's sonething that becones
more problematic and requires tight control, and may not
be applicable to processors who have to continually do
operations in order to rely on a 5 | og operation without
much margin of error.

Wel |, anot her question that would come up would
be sources of information for how one gets at the
guestion of which neasures can be effected. Going into
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this and | ooki ng back retrospectively for a year, there
wasn't as nmuch scientific information in the literature
t hat one woul d hope, launching into this area. | think
t hose facts are changing, and we'll hear a | ot today
about information in the literature and devel opi ng
science that's going on now, that will nopve ahead.

Obvi ously sources of information and workshops
like this, the Federal and State agencies do play a role
in tal king about effective control measurenments.

We woul d call on the industry associations,
where food groups are affected, and | notice that there
are several representatives fromfood industry trade
associ ati ons that have been active in this regard, and |
think there's an opportunity for a partnership wth
regul ators, both Federal and State, and industry
associ ations to work together on sources of information
on effective controls.

And al so data that could be generated at an
operation, by the facility itself or by a consultant, can
nove for a source of information that can denonstrate
effective control.

This slide cites a previous operation that was
sonething like this one, wherein we were involved with a
techni cal workshop in two places, in Florida and
California | ast year, where we held technical workshops
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sonething like this, where industry basically presented
its results on the citrus processing information.

Conpl ete transcripts of that workshop are avail abl e at
our web site, and we have specific information on how to
get at that web site, for those of you who woul d be
interested in further information on what was covered in
t hose neetings |ast w nter.

This gives you an exanple of sone of the things
that the citrus industry people who worked on this issue,
and State agencies that were involved in the reduction
control in citrus, were comng up to relative to | og
reducti on systens.

Before | go into this, | think basically one of
the things that came out in Dr. Jackson's talk is
sonething | feel the need to nention when it cones to
appl e products, and that is, one of the very first things
one has to look at in the processing of food products is,
what is the food itself |ike and how can you process it?

One of the main theses that was put forth in the
citrus apple was that if you had the ability exam ne and
cull for sound product, no rips, no tears, no obvious
intrusions into the interior of the fruit, there would be
the ability or the possibility of producing that kind of
product, under strict controls of sorting, to elimnate

M LLER REPORTI NG COVPANY, | NC
507 C Street, N E

Washi ngton, D.C. 20002
(202) 546-6666



the risk of the problem by external treatnment of the
fruit.

The information that you'll be discussing today
says this may not be the case with products com ng from
appl es because of the situation of the flower end--1"1]I
call it the calyx, I'mnot sure what the true botanical
termis--and the inability to exclude the organismfrom
the interior of the fruit before it beconmes juice.

In any event, the concept of the 5 D, as the
i ndustry was | ooking at it and was noving forward with
the citrus juice, included things |ike reductions that
coul d be expected from what woul d be consi dered a normal
GWP- based practice of allowable fruit in the citrus area
that woul d be okay for processing according to quality
standards that they had established for thensel ves, down
to the irreducible mnimmof a true sort with no
def ects.

This is basically a difficult operation, when
culling needs to get down to a zero defect kind of
program and it is |labor-intensive. However, industry
had done sonme work to show that this additional sorting
operation could reduce the association of pathogens or of
surrogate organisnms, which I will talk about in another
slide, to a reducible |level |lower than was conmmon
practi ce.
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Secondly, the specific cleaning/washing/brushing
and, very particularly, sanitizing operations on the
exterior of the fruit further reduced a | og reduction of
t he pathogenic or bacterial |load on the surface of the
fruit, but in specific instances in the area of citrus,

t hat a bacteriocidal production of a waxing process that
goes on in orange citrus fruit did provide sone
lethality. That was docunmented by a Florida paper that
was presented by the Florida Departnment of Citrus.

Hot tenperature control, where you basically
have a heat pasteurization through either steam tunnel or
hot di ps denonstrates, where there were sonme studies that
were conducted on that, and the value of the extraction
process, which is different in citrus, where you have a
pi npoint or a small extraction as opposed to a general
washi ng of the fruit, did provide sonme sanitary benefit
for a reduction of the |level of potential contam nation.

That was basically the approach or the attenpt
by the industry in the citrus group to | ook at a
nmul tifaceted control nmeasure that woul d speak to the
performance standard.

And t hose people that were involved in the
citrus group asked for and were given an extension,

m ght add, on the application of the rule. They have to
have a validation study now currently avail able, and FDA
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will be going out to | ook at what efforts have been made
by the industry and how t hat has been applied by the
citrus group folks that signed up for an extension of
that |abeling rule. That's what we're going to be doing
now.

Al right. Relative to validation or a study
design, FDA did not speak to a specific design to require
val i dation, so basically it was viewed by the industry--
and largely this is an experience with the citrus group
t hat worked on this--options that the industry chose to
pursue were in-plant studies using organisns that behaved
as pat hogens would, relative to how they behave to
sanitizers, acids, heat control through steam operations,
etcetera, so that their specific process could be tracked
by specific organisnms in the plant to | ook at a reduction
process.

Pil ot plant studies were done by some, where the
actual plant operations were sinmulated in an encl osed
| aboratory environnment where pathogens were actually put
on the exterior of the fruit and processes were applied
to denonstrate the reduction involved with that.

And then | aboratory studies using the actual
pat hogens were involved in a | arge degree in sonme of the
val idati on work, to denonstrate the effectiveness of a
specific application such as a tine/tenperature
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rel ati onshi p of exposure to steam or exposure to
saniti zing chem cal s.

One of the things that is absolutely critical
is, it works great in theory but you basically have to
make a determ nation that the | aboratory studies, if they
are done in an abstract from an actual operating
environment in a plant, need to be confirnmed that the
controls that are being contenplated actually work in the
processi ng environnent that is being considered.

On the approaches that the industry have taken
to this to gain sone additional help is use the expertise
of academ a or private | aboratory support in devel opnment
of processes and | aboratory testing to sinulate the kinds
of tests that they use to go into this issue of pathogens
or pertinent organisms for control, and actually
conducting tests to sinmulate the process, either in the
| aboratory with actual pathogens or using organisns that
were close surrogates to the pathogens of concern in the
actual processing environnent, to denonstrate what was
going on in the actual process operation.

Processors can al so use their own particul ar
studies, and it is encouraged that processors do take a
| ook at what their processing environment behaves |like in
actual operation, w thout the--obviously wthout the
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i ntroduction of pathogens into their processing
envi ronment .

Now we have asked also, and |I think Dr. Jackson
covered it to begin with, the rationale for the public
health concern, but 1'Il speak briefly to what are the
pertinent m croorgani sns that need control.

And it's not necessarily on the basis that these
organi sns present the greatest risk to the consumer as
t hey have presented thenselves in apple juice products,
but nmore | think you need to know that the specific
organi sm such as E. coli 0157 is nore resistant to acid
and can handle a | ower pH environnment than some other
organi sns, and so would be one that could be considered
as a candidate for a rugged test. Likewi se, Listeria
nonocyt ogenes, with its relatively high heat resistance,
woul d be a good chall enge organismto use, and perhaps in
conbi nation with E. coli or Salnonella, if those kinds of
processes were applied as well, to get a true val ue of
what you are getting as far as destruction val ues or
el i mnation.

Finally, I come up with a slide with a question
t hat was asked earlier. It took ne a while to get down
t hrough the talk but I knew | would find this slide
sooner or |ater.
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Basically, we didn't define for the industry--
and again referring to the citrus industry that has done
a lot of work on this--what a surrogate m croorgani sm
m ght be, and | think it depends on obviously the fauna
or the flora or whatever, the mcro or whatever, the
associated mcroflora associated with the particular food
that's under concern, in this case apples, would be
applicable. But in essence any non-pathogenic m crobe
that has a resistance pattern that is desired to be
studi ed woul d be a candidate for doing this, and has
ot her characteristics that would be relevant to the study
they're wanting to get done.

Some exanmpl es that were chosen were the lactic
acid kind of bacteria associated with citrus products.
One specifically, Klebsiella pneunoniae, which is
naturally occurring, is an exanple of the kinds of
pat hogen- - non- pat hogen associ ated with foods that are
naturally occurring organisns--it nmay be debatable if
Kl ebsiella is a pathogen, | would say--that were
associ ated and naturally occurring and were in the

processi ng environnent, could be neasured.

MR. : May | ask, what is GR-A-S
status?

DR. KVENBERG. Oh, | did go over--say that too
fast. That's an acronym It's called Cenerally
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Recogni zed As Safe. In other words, in the area of food
additives there are certain fernmenting bacteria that may
be applied to a fernented food process. Any

m croorgani smthat has a status, that is used as a
fermenter. Leuconostoc would be an exanpl e, perhaps, or
Lact obaci |l us kinds of organi snms, sonething that would
have proper characteristics that we woul d--would have a
status that we would recogni ze as being safe. [|'m not
the expert in mcrobial, but that's what the acronym
means.

MR. > Well, wouldn't a m crobe that
has characteristics simlar to E. coli, wouldn't that be
just as dangerous a pat hogen?

DR. KVENBERG: Normally not, but never say
never. Obviously the best thing within a plant operation
woul d be, rather than introducing a new organisminto
your plant environnent, is find one that's comng in on
t he apple products, that's naturally in the presence
wi t hout doing anything to your process other than
measuring the mcrobial |oad that you' re dealing with
every day, and then identifying what that is and getting
a reduction. | guess we'll be talking to that--

DR. MLLER  Another point is, we' re not saying
an organi smthat has the pathogenicity characteristics,
but an organi smthat under those food processing
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conditions has the potential to grow like E. coli, or
under an intervention technology that will die at the
sane rate of E. coli. So we're not talking about its

pat hogenicity characteristics but its growth or survival
or killing characteristics.

DR. KVENBERG Now- -

DR. MLLER: | think there's another question.

DR. KVENBERG. Yes?

IVS. > Wouldn't it be, if you get in
sone apples that are really dirty and they have a | ot of
m crobes on them wouldn't it be a |ot easier to achieve
a 5 1og reduction starting with that, and than if you get
appl es that are washed and cl eaned and waxed and- -

DR. KVENBERG. Well, | think what basically has
to be done, is there has to be established a floor for
what's acceptable that you would process. | nmean, that's
not been done and it's not been done effectively, | don't
think, is the starting point for the 5 |log reduction has
not been adequately addressed.

And t hat question has come up in previous
concepts, and | think that one of the things that ought
to be recognized here is, you can't count into a
cunmul ative operation rigging the deck, if you will, to
cone up with extrenely dirty processing.
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At least within the citrus industry, and we my
have sone di scussion about this later, there is a m nimm
| evel that woul d be "acceptable” for quality purposes,
that at | east could allude to a background | evel of what-
-you shouldn't be processing filth. That's illegal,
nunber one. Poor processing to begin with is not a good
i dea, and it ought to--incom ng stock ought to be | ooked
at .

But | think that's an area where we need further
definition, is where do you start and what's an
acceptable starting load if you're going to be doing
anyt hing but a conservative heat pasteurization, and that
again woul d have to have some nm ni rum assunpti ons on how
you achieve a 5 | og.

DR. M LLER: John, over here.

DR. KVENBERG. Yes?

MR. INGHAM | think you' ve got a real good
poi nt - -

DR. M LLER: Could we have sone nanes?

MR. I NGHAM Yes, Steve |Ingham from W sconsi n.
| think you' ve got a really good point, that you're
better off using an indigenous organism but if you' ve
got a low |load, you're not going to be able to prove it.
My question was, is it GRAS to inoculate in a plant with
a fecal non-pathogen?
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DR. KVENBERG. Well, | guess what |1'd like to do

MR. I NGHAM |'mtal ki ng about - -

DR. KVENBERG --I| understand, but to defer to
t he people that have actually done the work of how that's
acconplished. | think the short answer is, it's not a
good idea to load this stuff and sell it to the public.
Ckay? Basically, that's why pilot studies were
conducted, why things were sinulated. There is a
difficulty in achieving actual denmonstrated reduction of
100, 000 down to zero when the load initially is |ow

MR. MATTHYS: Allen Matthys, National Food
Processors. W' ve discussed a lot of this with our
menbers, too, setting a baseline. You should recognize
that these people are already follow ng Good
Manuf acturing Practice regul ations, which require you to
sort out the fruit and wash the fruit and clean the fruit
as it cones in, that they' re supposed to be doi ng that
anyway- -

DR. KVENBERG Exactly.

MR. MATTHYS: |If you don't do that, you're going
to be over a 5 log comng in with your bacterial | oad.
You're going to be looking at 7 or 8 log in sonme of these
cases if you don't clean that produce or that fruit.

DR. KVENBERG. Absol utely.
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MR. MATTHYS: So 5 | og does you no good- -

DR. KVENBERG. If you don't have a decent
starting point to begin with and adhere to Good
Manuf acturing Practices.

MR. MATTHYS: So you have to adhere to GWs
first, and you should not--that's why your GWs
(i naudi ble). You should start there and then deal wth
(i naudi bl e).

DR. KVENBERG  Thank you. O her comments? Yes?

MR. : (I'naudi bl e) agree with the
concept of a 5 log reduction (inaudible) with industry,
you're tal king about one unit against 100,000, which is
true if you start with 7 mllion or several mllion,
you're going to have 700 units (inaudible). |If you dea
with the concept of infectious dose, it's all units
(i naudi bl e). Then (inaudible), maybe the concept of
i nfecti ous dose would be a better guideline than a 5 | og
reducti on.

DR. KVENBERG. I'll |eave that to the
m crobi ol ogists at a later point, to go through the
reduction. |I'mtrying to just basically deal with the
concept of the validation studies. You're over ny head
on that one, I"'msorry. But | think |I understand the
point. It goes to the risk assessnent, of if you had not
only the infectious dose but all the other information
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you needed, you basically get down to the question that
was put forth in the first part of nmy talk, is what's the
acceptable risk, and I think in fairness that's where
your question was actually headed.

If I could go on, the validation studies
t hensel ves, which is what | was working my way through on
this was, the purpose of these studies is to assess
whet her the hazards were identified to the point and the
controls that were selected actually work, that the
hazards that have been associated in this case within the
performance standard we're tal king about, m crobi al
hazards, and the control neasures that are put agai nst
t hem actual |y achieve the performance standard. And
that's going to be, in essence, the theory or the basis
of the test of acceptance of any proposal that's put
forward to achieve the standard.

In doing mcrobial testing work and what's
required, we basically don't have a large list of how you
do this or how you do a kit, but | hope that this
conference will spawn and stinulate sonme di scussi ons on
it. Initially, when a process is being rolled out, the
pur pose of the validation is to select the contro
measures that are critical, and then you have to be able
to neasure the fact that they are being so that you are
provi ding a safe product.
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This also requires that the neasures have got
specific limts that can be measured and nonitored to
confirmthat you've got a point in the systemthat's
reducing the mcrobial level to the target. Again,
sinple is nore easy to acconplish than conplicated
systens where cunul ative steps are being attenpted.

Now, when it gets down to--and a |ot of folks in
this roombasically are faced with this issue, is
verification audits or when you're looking in to assess
whet her or not the preventive nmeasures have been applied
and designed correctly. This prevents actually
chal l enges to the auditors when there is some |atitude of
how t he performance is being proposed by the processor.

The idea of a verification audit noving in to,
if you will, inspect the system is to assure that the
preventive controls have been applied as they were
desi gned and i ntended to operate under the system and
focus on assessi ng whether these preventive controls have
been applied on a basis that has been consi stent and
verified in the audit or the inspectional operation that
has denonstrated that it is being done.

Moving to the end of what |'ve got to say this
norning, is our role at FDA, the way we view it in the
concept of validation studies, is provide and work with
so that self-validation by the processor itself can
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occur, so he can assure hinmself that he has got a system
that will work. And also it's our role to basically

i nspect or look at the validation studies that are being
proposed, to have assurances ourselves that what is

bei ng--that what has been put together would be
effective.

FDA needs sonme information on the effectiveness
of various control nmeasures and critical limts that have
been proposed in a systemin order to have assurance that
t he performance standard has got a |ikelihood of being
achi eved and can be neasured, and it does require a shift
fromus, noving froma regul atory-based i nspecti onal
operation into exam ning--into a validation study on a
research area which we have focused on heavily with the
appl e people, on devel opi ng how you woul d approach the
i ssue of validation on certain technol ogi es.

Val i dati on studies thensel ves basically have
fallen into several categories. | won't dwell on this,
and | think a lot of it will be reviewed today. A review
of specific where others have been before and revi ew of
docunentation and literature that's available is a start.
Specific challenge studies to see if the process that's
being applied actually is effective. And then actual
product testing in a systemto audit the effectiveness of
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the control is also a point of how you can conduct a
val idation for a specific process.

Now, how you use the data in the process of this
validation may rely on scientific studies that have been
conducted by others. The question of the reliance of
others on the system | think it's fair to say, has been
chal l enged in recent days on relative to how cunul ative a
process can be--certain assunptions cannot be nade that
you can have a reduction standard applied across a |arge
di stribution system

So one of the things that needs to be closely
| ooked at, and we will in our process be | ooking at
suppliers, providers for information of materials that's
com ng into the process.

Processors may rely on standard controls and
utilize procedures and limts that have al ready been put
forth by others. 1In other words, if there is available
i nformation working with suppliers of cleaners or
sanitizers at specific concentration that have published
information are useful sonetines in addressing the issue
of what is an effective process or product to be applied.

| may get back to the pasteurizer question, too,
in that we don't regul ate the equi pment but we certainly
need to review what is effective and what's not.
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And ny final slide is on mcrobial testing and
verification. W don't currently require, but we
certainly encourage the use of mcrobial testing in
verifying that the process is under control and working.

M crobial testing certainly has its advantages
in keeping the industry itself, the processor, infornmed
on any safety issues that may be cropping up or if he has
a problemin his product; to evaluate the effectiveness
of the type of applications, either under GWs or under a
control environment, for sanitation and cleaning; to
evaluate incomng ingredients specifically. Basically,
you can't clean up a dirty product or a contam nated or
dangerous product on incom ng nmaterials. That's
certainly true.

And it provides additional data for revalidating
t he process on whatever basis, annual or otherw se, that
the processor is utilizing; and provides al so data for
customer reviews for the processor that has nothing to do
with the regulatory environnment directly, but indirectly
does in our food supplier system because | think that
m crobial testing and verification go a |ong way as a
positive aspect fromwhat a processor faces with him
selling his product up through the food chain to retail
envi ronments.
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So that's ny presentation for the nonent. |If
there any additional questions, | will be avail able
t hroughout the day as well, in addition to now. If there

are no questions, thank you.

DR. MLLER: Well, I think we've pushed the
envel ope on our discussion period. Are there questions?

[ No response. ]

DR. MLLER: So we can forge forward. A nunber
of people have walked in the roomin the past tinme, and
if you haven't and you are regi stered, please conme up and
pi ck up your |ID tags and your handout materi al s.

Shall we take a two-m nute stretch break? But |
mean two m nutes.

[ Recess. |

DR. MLLER:. W're going to begin the nore
technical side of the program now, and one of the things
that you should keep in mnd, in fornulating the program
we wanted to keep the technol ogi es, the suggestions, as
practical as possible. So there are research activities
ongoi ng that we know of, that are not included. If you
are working on things like pulse-electric field, ganmm
radi ati on of juices, our apologies, but we considered
these to be too far into the future to have a short term
i npact on the apple cider question.
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And so we wanted to really keep our energies
directed on what's in the here and now, what's on the
shel f, available to be used by processors today or in the
very near future. And in that regard, we have limted
the presentations to those technol ogi es and the gui dance
that we feel has the nobst prom sing short-terminpact on
the apple cider industry.

We've had a request that when speakers ask
guestions, speak |ouder, project. Perhaps if you stood
up, said who you are, your affiliation, and then asked
your question broadly so that everybody can hear it, we
woul d have it captured on the tape, as well as the fact
t hat everybody in the roomw ||l be able to hear the
questi on.

MR. SANFORD: Just a comment, if | may, alluding
to the | ast speaker.

DR. M LLER: Yes.

MR. SANFORD: Sonething that we're recommendi ng
in Tennessee--Sanford from Tennessee--for eval uating
incom ng ingredients, we're making people aware that if
t hey would make their suppliers aware to forward them a
letter of continuing certification of safety as it
relates to (inaudible) on everything that cones in,
whet her it be a package, a container, everything, it
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wor ks extrenely well, and they will find out relatively
fast what's safe and what's not.

DR. MLLER: That's a good comment. Moving on,
our speaker will be Dr. Mchelle Smth, who is with the
Food and Drug Adnmi nistration at the Food Center, and
M chell e has been intimately involved in devel opnment of
the guide for foods and vegetabl es, the Good Agricul tural
Practice Guide, and she will talk a bit about that
docunment and sone of the guidance that's particularly
rel evant to the apple industry.

M chel | e?

DR. SMTH: Good norning. It's a pleasure to be
here this nmorning. It's also kind of conforting to be
the first speaker up after Art said so many things about
common sense and sinplicity, because | think that's part
of what our Good Agricultural Practices gui dance docunent
is about. At |east that was our goal.

Now, this guide is titled "Guide to Mnim ze
M crobi al Food Safety Hazards for Fresh Fruits and
Vegetables.” It was finalized in October of |ast year.
It was one of the charges to FDA that came out of the
President's Produce and | nported Food Safety Initiative.
sub-set of the |larger Food Safety Initiative. This guide
covers general Good Agricultural Practices and Good
Manuf acturing Practices common to the growi ng of nost
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types of fresh fruits and vegetables in the U S. and
abr oad.

|"ve only got about 15 m nutes today, so |'m not
going to try to teach you everything in the guide, but I
do want to |l eave you with a clear idea and a cl ear
under st andi ng of what this docunent is. It is a broad
scope docunent. The recomendations in this docunment are
based on, first of all, identification of common
m crobi al hazards and recomendati ons for ways to
m ni m ze those hazards.

The first goal of this guide is to increase
awar eness of these potential hazards in an agricultural
and packi ng house environnent. The guide is voluntary.
It does not inpose any new requirenents on anyone. It
does not supersede existing |laws and regul ati ons.

It focuses on risk reduction, not elimnation.
We understand that the agricultural environnent is not a
sterile environment. You're going to have a bird flying
overhead. It just would not be reasonable to expect the
absence of any sort of contam nati on.

What we're trying to get at is the pronotion of
Good Agricultural Practices and Good Manufacturing
Practices that will elimnate |arger sources of
contam nation, sonme of which nay be a byproduct of
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certain practices, and other sources may be unintenti onal
sources of contam nation.

Anot her thing is, | had a call the other day
from sonmeone who had heard a runor, and they were a bit
concerned. The runor they heard was that FDA was
pl anni ng on going out to farns across the country and
noni toring conpliance with this gui dance docunent.

Again, the guide is voluntary. |It's not a regulation.

We put forth the hazards in this docunent and
say, to the best extent or to the extent practical,
consi der these operations, choose the conbination that is
the best fit for your own particular operation. FDA is
not likely to go out to U S. farnms and start doing
i nspections w thout good cause.

We have had reason, both in this country and
abroad, when there has been a food-borne illness
out break, if the traceback continues to the extent of the
farm we have gone back and visited farnms, and that is
expected to continue, but that would be in a situation
where a problem has al ready becone apparent.

Anot her thing that is going on right nowis, FDA
is working with USDA National Agricultural Statistical
Service to do a survey of growers and packers. W just
finished a pilot of two States, New York and California,
and later this year we'll get into a national survey of
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the 14 |argest growing States in the U S., and we're
encouragi ng the participation of anyone who is approached
as part of this survey. W're trying to collect hard
data on what the practices are that are being followed,
information on the diversity of practices throughout the
country, to help us guide policy developnent in the
future, and also we expect this survey will show us that
there are a significant nunber of good practices that are
being followed right now.

Now, the scope of our guidance docunment, we
devel oped this docunent with fresh fruits and vegetabl es
in mnd, primarily intact produce itens. However, the
recomendati ons in here can be applied to other things
al so that may benefit, particularly itens that are likely
to be consunmed w thout sone kind of |ethal intervention
st ep.

Excuse nme. And in addition to that, the
products where further processing is involved, this guide
recommends follow ng GWs, but when you get into a food
processi ng operation, the GW requirenments are part of
what needs to be considered, and the particul ar product
may di ctate additional needs for control.

Now, these are the areas of concern covered in
t he guide. Again, comon sense, a |lot of these are
obvi ous. Water covers both agricultural water use and

M LLER REPORTI NG COVPANY, | NC
507 C Street, N E

Washi ngton, D.C. 20002
(202) 546-6666



water in the processing plant or packing house. There
are a lot of different sources of agricultural water.
Sonme operations may have a choice of several sources.
Sone may have only one source at their disposal.

Water is a concern in tw regards: first of
all, as a source of contam nation itself; and, secondly,
for its potential to spread contam nation both in the
farm environment and in the packing house.

In an agricultural situation, the m crobial
hazards that are present are dependent on many
interrelated factors, things |ike the characteristics of
the crop, the degree of contact between the water and the
produce. |If your water quality is known to be good, then
irrigation nmethod has probably very little inpact on
potential for contam nation. But where water quality may
be uncertain, additional good agricultural practices,
such as irrigation nethods that m nim ze contact, m ght
be consi dered.

The sanme is true in a packing house environnent.
Water quality has a significant inpact depending on where
in the operation that contact occurs. You may have
different water quality needs for flunme water as opposed
to final rinse water. But the water should be safe and
sanitary for its intended purpose, and in no case should
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the contact of water with produce cause a food safety
concern.

If water is recycled in the operation, we give
recommendati ons on how to do that appropriately to
m nimze hazards. We talk a bit about the use of
antimcrobials, particularly in respect to mnim zing
pat hogen buil dup in processing water.

Some of the other things that may be of
particul ar concern, we have tal ked a bit about
tenperature differentials and the potential, if you have
sonme types of produce and you i mmerse warm produce into
cold water, for the water to be sucked into produce. Two
exanpl es, apples and tomat oes, both have an internal air
space that can pronote that happeni ng.

Anot her section of the guide is the use of
manure and bi osolids. Both of these itens can have very
beneficial uses as far as soil structure and fertility
are concerned, but they can also be a potential source of
pat hogens.

If manure is used, growers should foll ow Good
Agricultural Practices to mnimze the potential for
m crobi al hazards associated with the use of manure. We
focus primarily on treatnment such as conposting to reduce
pat hogen | evel s, and maxim zing the time between
application and harvest of the produce.
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Growers al so need to be aware of an
uni ntentional introduction of manure into the grow ng
environnment. By unintentional, it could be heavy
concentrations of wildlife or it could be nearby ani mal
producti on operations. | visited one very picturesque
orchard across a very narrow road from a beauti ful
pasture, and was infornmed that that was an area that
fl ooded frequently. And there was a lot of livestock in
the pasture, and so it was very obvious that whenever
this flooded, whatever was in the pasture could very
easily run off into the orchard area.

Sections of the guide cover things |ike personal
heal th and hygiene. W strongly encourage training
prograns. Don't assune that people know how to wash
their hands. We have a very diverse work force in the
produce industry, and their training needs need to be
carefully consi der ed.

Field sanitation, nore and nore operations are
occurring in the field as opposed to a packing house, so
we have sections tal king about cleaning and mai ntai ni ng
equi pment, and dedi cati ng equi pnment for harvest use as
opposed to using containers for multiple uses.

Sections on packing facility sanitation, and
this precedes getting into the |evel of requirenents that
are covered by GwWs, we cover pest control in the guide.
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We al so tal k about accountability. Once Good
Agricultural Practices and Good Manufacturing Practices
are put into place, it's very inportant to have soneone
in charge to make sure that the systens are operating and
that they're functioning correctly.

A number of traceback investigations have gone
to facilities where, as far as managenent was concer ned,
t hey had done what they could but there was the | ack of
foll owthrough and the | ack of accountability. Maybe
filters hadn't been changed on water treatnent systens,
or different equi pnent had been out of operation for two
weeks and the facility had continued to run and probl ens
had occurred.

Finally, we talk a bit about traceback. W
understand that the produce industry itself, just because
of its complexity, has a number of difficulties in
keepi ng track of where sone produce itenms cane from and
where they go once they | eave the packing house.

Now, with a packaged food item this is nuch
nore sinplified, but still, if you have control and
information on the source of the produce that goes into
your item if there ever is a problem that hel ps us
trace back to the very source if indicated by the
i nvestigation.
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Advant ages of effective traceback systens are,
it allows public health officials to respond a | ot nore
quickly and Ilimt the degree of public health inpact. It
wWill mnimze the inpact on the industry by specifically
identifying or helping specifically identify the route of
t he product. And also, in those cases where the
i nvestigation does go back to the farm this would help
us identify the farmand | earn nore about the kinds of
practices that may or may not contribute to a problem

Now, |'ve brought with nme a handful of these
gui dance docunents if anyone is interested, but it's also
avail able on FDA's web page, along with information about
t he devel opment process. W held a series of about nine
public neetings during the course of developing this
gui de, and had input from State and public health
officials, and a ot of this is docunented on the web
page al so.

And is there time for questions?

MR. - (lnaudible.)

DR. SMTH: |'m having a hard tinme hearing.

DR. MLLER: Stand up and identify yourself.

MR. : (I'naudible.) On the first you
sai d, would any products cut during harvest be excluded
fromfinal processing?

M LLER REPORTI NG COVPANY, | NC
507 C Street, N E.

Washi ngton, D.C. 20002
(202) 546-6666



DR. SM TH: Okay. Cut during harvest includes
items |ike celery or asparagus, things that have to be
cut just to harvest them As far as other types of tree
fruit, for exanple, if it was cut during harvest you
m ght choose to exclude that particular piece of fruit,

dependi ng on the degree of damage invol ved.

MR. MOORE: Bill Mwore from Tennessee. Have you

cone out with, are there any recomendati ons on
conposti ng- -

DR. M LLER: Could you stand up and--

MR. MOORE: Are there any recommendati ons that
you've conme out with on conposting specifics,
tenperatures, tinmes?

DR. SM TH: Okay. The short answer to that is
no. Miuch of the research done froma food safety
st andpoi nt was done a nunber of years ago on biosolids.
The information that | found on conposting when working
with this dealt a lot nore with soil fertility and
nutri ent managenent type questions.

There is a significant research underway ri ght
now, sone of it at USDA ARS in Beltsville, also at a
nunber of other |ocations around the country. The food
safety concern relative to manure is a fairly new
concern, and research is starting now.

DR. MLLER  Any other questions for Mchelle?
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[ No response. ]

DR. MLLER: Ckay. Thank you.

DR. SMTH: You're wel cone.

DR. MLLER: It looks |ike we have a technol ogy
here, and Bill Snodgrass | think is firmy in grip of the
si tuati on.

OCkay. Qur next speaker is Dave Bol ster, and |

need to nmention that his affiliation needs to be anended.
Notice, | didn't say it was wong. But Dave is a juice
processor hinself. He also is an enployee of the E

Dorado County, California, Departnment of Agriculture.
And anot her hat that Dave wears is working on an FDA
partnership research project that you'll hear about
during the course of this neeting.

So Dave has a wealth of experience. Today he is
going to talk about the Apple H Il quality assurance
programthat is quite successful in Placerville,
California, in EIl Dorado County. So, Dave.

MR. BOLSTER: Thank you very nuch, Art. Let's
see if the technol ogy works here.

The quality assurance programthat we're going
to tal k about today was devel oped in response to the
out break of October of 1996 in California, in the
nort hwest. We began the devel opnment of this quality
assurance programin early 1997.
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The program was inplenmented in the fall of 1997.
Qur local juice processors began to inmplenent the
program We used it |ast year, and this com ng year wl
be our third year of actual inplenentation and use of
this program so it's not a docunent that's on the shelf.
It's been in use now for a couple of years, so it's an
ongoi ng | earning program if you wll.

The Apple Hill area is located in northern
California, between Sacranmento and Lake Tahoe, up in the
Sierra Nevada foothills, a beautiful area. The elevation
ranges between 2,000 and 4,000 feet. W have about, oh,
between 2 and 3 mllion people in the netropolitan areas
of Sacranento and the San Joaquin Valley and northern
Nevada that we draw fromin ternms of direct marketing.

Qur area probably | ooks famliar to a |ot of
folks in the Mdwest and back East here in terns of
direct marketing operations. OQur growers, we have al npst
50 growers in our association, our Apple Hil
Associ ation, nostly small growers. Sonme growers, just a
few acres, ranging all the way up to a couple hundred
acres in production by sonme of our growers.

A common profile of our growers, very simlar
again to farm market operations across the country. A
grower will have his acreage, and in our area it's
appl es, pears and w ne grapes. The grower will have a
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retail stand, perhaps a packing house, a bake shop, and a
nunber of our growers have cider mlls. There are seven
processors in our area. Six of those processors still
produce fresh juice. One of our processors produces
flash pasteurized juice.

The programitself, basically it's a HACCP-based
program The QA programis a HACCP-based program |It's
not a full HACCP program There are elenents of HACCP in
t he program which you'll recognize, but the basic
foundation of this programare SOPs and GWs. That's the
essence of this program in addition to el enents,
gui del i nes, processing guidelines that are specific to
appl e juice processing itself, nanmely the handling of
press racks and press cloths, etcetera, itens that are
specific to apple juice processing.

So let's talk about the programitself, if the
conputer will let us. Okay, our title page, this is a
typical farm market scene in the Apple Hill area. This
is fromBoa Vista Orchards, one of our |arger growers.
You can see the packing house is here on the left, and
the retail stand, and the cider mlIl is back there at the
far end on the right.

OQur QA is a conprehensive, integrated program of
vol untary guidelines for apple production and juice/cider
processi ng that enhance the safety and quality of
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unpasteuri zed apple juice/cider from"bloomto bottle."

Art called it "orchard to jug," but we like to call it
"bloomto bottle."

And obviously the concept there is, if you're
going to do a HACCP- based program a HACCP approach, the
principle is that you're analyzing hazards al ong the
entire spectrum of production of the product, fromfirst
bl oomin the orchard, the cultural practices in the
orchard, all the way through to the final bottling and
di stribution of the product. So fromthat standpoint,
it's a conprehensive program

There are five basic elements of the program
Adm ni strative guidelines. Production guidelines, and we
tal ked a great deal about that in the last 20 m nutes or
so. Basically those mrror the guidance that we just
heard about. Cider processing itself. A training
program Product | abeling; and program verification.

We call it juice/cider processing because our
processors, we have people who call it both fresh juice
and fresh cider. Across the country there's different
uses of term nology. Back East | knowit's, | think it's
excl usively cider back here. That's the fresh juice
product that's unfiltered, unpasteurized. OQut on the
West Coast people use both terns. That's why we
i ncor porated that.
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Each processor nust devel op and inplenment their
i ndi vidual QAP, very simlar to a HACCP program There's
not one programthat fits all. You have to tailor an
i ndi vidual programto your operation.

Desi gnate a manager, enployee or enpl oyees, as
the official quality control supervisor for in-house
processing. And a record-keeping systemfrom "bloomto
bottle.” Cbviously this is critical froma nunber of
standpoints. Obviously a traceback, froma traceback
standpoint, and if the processor does have a problem
obviously the record-keeping is very valuable in ternms of
determ ni ng what the source of the problem was.

Processors nust maintain identification of fruit
from"field to bottle,” and | think we have a slide here
that gives an exanple of that. Mst of our growers have
bi ns that have their nanes on them This is an exanple
of a grower that spent a | ot of noney to put his
identification on there, but nost of the growers have
their names painted on the bins.

And part of the program part of the QA program
in terns of identification is that you nust naintain
identification when you receive--either if you receive a
| oad fromthe packi ng house that you' re going to process,
or if you' ve picked your own fruit and you're going to
process your own fruit, you'll need to use bin tags, and
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we use bin tags for that purpose, to maintain the
identification. Again, for the purposes of traceback and
identifying any potential problens, that's the idea here.

Production guidelines, | won't talk too much
about that. Again, it mrrors the guidance that was just
tal ked about. Obviously the concept here and the concept
of the whole QA programis to mnimze the potential for
nm crobial contam nation and to exclude the pathogen from
the product itself, and obviously these production
guidelines are in place to achieve that objective.

Again, water quality standards, part of the QA
programis receiving fruit into cold storage. G owers
are required to put the fruit directly into cold storage
or to cover the fruit. During the peak of the season,
sone of the growers and processors don't have the cold
storage capacity to put that all into cold storage, and
so they're required to cover that fruit, obviously to
m nimze exposure to rodents and ot her contam nati on.

Here's a picture of one of our processing plants
in the Apple Hill area. This is Boa Vista. Just talking
about GWP, you can see the smpboth walls, snooth floors.
Just the containers are up off the floor, so that's just
an exanpl e of, you know, sonme of the GWs that are
required by the program Again now, GWs, a facility is
required to be fully enclosed. |f you have doors, you're
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required to have the plastic strips to exclude dust and
flies, etcetera.

I n the processing plant we have general sanitary

gui delines for juice processing, and again, these are,
t he gui delines thensel ves, these are the el ements that
refer specifically to apple juice processing, handling
the racks and the press cloths, etcetera. This part of
the programis not necessarily the SOPs.

The next itemis follow the daily plant sanitary
operating procedures. Item 12, probably a bit
controversi al back here. Mst of the growers back on the
East Coast historically had used drops in cider, and I
think primarily because of the nature of the varieties
t hat are grown back here. A nmuch higher percentage of
Mcl ntosh grown back here than we have out on the West
Coast .

Qur primary varieties are CGol den Delicious, Red
Delicious, Fujis, Grannys, so we have a very smal
percentage of Mlntosh and varieties that are prone to
pre-harvest drop. So we're in a position where it was
fairly easy for us to say we're going to prohibit the use
of grounders. We recognize that in other areas of the
country, that that's a little nore difficult, but
obviously if you're tal king about excludi ng pat hogens and
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m nim zing the potential of mcrobial contam nation of
the product, this is a critical elenent.

And nunber 13, just because obviously you need
to conply with the m ni num standards for grades of apple
processi ng, we included that in the program However, |
think the grade of apple that's comonly used via
processors is far higher than that m ni nrum standard.
Both the tree-picked apple, the so-called field-run
appl es, and also the peeler grade apples that we use in
processi ng, are much higher than that standard.

The peel er grade apple, |I'mnot sure what the
term nology is used back here on the East Coast, but when
a processor buys from a packing house there are a couple
of different grades of apple. One is the juice grade of
appl e that's going to have a nmuch hi gher content of rot
and decay, and then there's the peel er grade apple that
cones off the packing line, that's going to have--that's
going to have--that's going to have only very ni nor
cosnetic decay, or defect, I'msorry, soit's a very,
very high quality piece of fruit. And so that part of
our programis peeler grade and tree-picked fruit.

This is the SOP checklist that each of our
processors has and is required to fill out as we go
t hrough during the processing day. The plant personnel
and the plant managenent is required to fill this
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paperwork out as we go. Obviously the value here is not
only the steps thenselves, but it's keeping the sanitary
m nd-set in front of the m nds of the processing

enpl oyees.

Cbvi ously we have a pre-processing checklist, a
processi ng, and a post-processing checklist, and part of
our program as a verification elenent the growers and
processors are required to maintain these records on file
when the Departnent of Agriculture cones to inspect the
docunent ati on.

Just an exanple of sonme of the sanitation
products that are used on the Hill. One is, the product
on the right is the antimcrobial. |It's registered for
fruit and vegetable contact, for prewash. Then we have a
chl orinated foam material and quatinary (ph) conpound
that's used for a sanitizer.

Agai n, an exanple of the GWs and the guidelines
for washing the press cloths inside. Press cloths are
hung up inside the facility and allowed to air dry.

Processing, prior to processing, inspect and
grade and wash all apples. Again, all the water in the
facilities has to nmeet drinking water standards. Wash
appl es in water containing an approved anti m crobi al
agent in which the |levels are nonitored at appropriate
intervals. We, commonly the processors, we start with
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200 ppm chlorine in the wash water and maintain at 50
ppm

Establish and conduct a pest control program
Obvi ously we want to exclude rodents and other vertebrate
pests from pest contam nation in the facility.

Cider is placed into refrigeration until final
distribution to consuner. CObviously tenperature abuse is
a potential problem

Conduct an environnental nonitoring programin
the processing facility. W're very fortunate to have
Dr. Kirk Taylor, who is here today, who conducted our--
conducts our environmental nonitoring programwth al
seven of our processors. And I think that's done, what,
three times a year, Kirk?

Ckay, our training program again we are very
fortunate to have a gentleman with the University of
Cal i fornia Cooperative Extension Service who is fluent in
Spani sh, and so many of the field workers that were
trai ned, and obviously sone of the plant personnel, are
Spani sh-speaki ng i ndividuals, and so we are very
fortunately to have a very effective training program
t hat addresses sanitation practices in the orchard and in
t he processing plant itself, hygiene practices, and al so
the cultural and harvest practices out in the field.
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Qobviously, if one of the elenments is to include
only tree-picked fruit in your product, you have to
communi cate that to the people that are working out in
the field, and our training programis--1 think we're
very effective in getting that done. W also want to
thank Linda Harris from UC-Davis, who is here today. Dr.
Harris presented sonme of the training prograns for us,
al so.

Product | abeling, the |abel "fresh
unpasteuri zed" is placed on the caps of all juice, and of
course now we have the mandated | abel warning starting
this Septenber on the container itself. And there's the
| abel that was placed on top with the "use by" date.

And the verification elenment of the program |
t hi nk Ronal d Reagan used to say "trust but verify,"” our
verification element is conducted by the Departnent of
Agricul ture, the EIl Dorado County, California, Health
Services, and also the FDA. | believe it's three tines a
year we have--the Departnent cones out, inspects the
docunent ati on and the record-keeping by our processors to
verify that in fact they are conplying with the program
And if the processor does that, in fact, they are
eligible to continue in the programand they are able to
use the program seal .
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One of the notivations, obviously, in addition
to product safety is that the Apple H Il area is a direct
mar keting program We attract about a half a mllion
peopl e a year, and the processors were very concerned
about, you know, the potential for |oss of sales, and so
there was a great notivation to address that problem

And so the processors | think did a very nice
j ob working together, and were able to devel op a program
in cooperation with various Federal and State agencies to
present to the consuner, to reassure the consuner that we
are aware of these problens, that we have nade changes in
our processing facilities and operations, and | think it
has been a very successful program so far.

Qur program was nodel ed after a coupl e of
different QA prograns that were devel oped in California.
The Western Gowers Association | think was the first
trade group out there to have a QA program The
California Egg Conm ssion | think was second. And so our
program borrowed from many of those el enents of those
prograns.

| think at that point it was a fairly unique
approach, the partnership programs that were being
devel oped at that time between industry, State
governnment, Federal governnent, and the academ c
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institutions. | think at that time it was a unique
approach, and it has been very effective.

It was a difficult process to go through.
Anytinme you tal k about bringing industry in together with
a number of entities like that, it's a difficult process
to work through, but we were able to do it and | think it
has been a very effective program

These are the agencies and institutions involved
in the program We nentioned El Dorado County,
California Health Services, California Departnent of Food
and Ag, UC-Davis Cooperative Extension, and U. S. FDA

We al so want to acknowl edge Ray Nel son from FDA.
Ray just recently retired. Ray was the industry
facilitator for FDA in California, and Ray was
instrunental in developing the other QA prograns in
California. Ray really did a marvel ous job digging in
with industry and slugging it out and having fun
devel oping a program so we want to thank Ray for that.

Are there any questions? Leslie?

MS. ZINN: |I'mLeslie with Ardens Garden. \What
| og reduction do you think you' re achieving?

MR. BOLSTER: Well, that's a good questi on.
That's a good question. Based on sone of the work that's
been done before, you know--well, | don't know if you
want to tal k about that at this point.
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DR. MLLER: | don't think we can really say,
and it's not that I'mtrying to hide anything. W just
don't have the nunbers.

MR. BOLSTER: Yes. Right, right.

DR. M LLER: You know, we're |ooking at bits and
pi eces, but at this point we haven't put it all together.

MR. SCHWALM  Well, | think there's a point
here, too, that it was not a programthat was set up to
achieve a 5 | og reduction.

MR. BOLSTER: Ri ght.

MR. SCHWALM This is a quality assurance
program and | think the inportant part of the program
here, that what you' ve done out there is that you have
establ i shed sonme paraneters, sanitation paranmeters that
they're operating under. You have a mechanismto get
agreenent. You' ve got a verification process. You're
using a seal that has got consunmer recognition as an
enf orcenent mechanismto that. So what you have, in
essence, is the foundation of a HACCP program and as
interventions are devel oped for 5 | og, you' ve got that.
You can have a 5 |l og reduction process, but unless you
have the nmechanism the structure, the systemto apply it
the way that you have, it won't nmean anything. So you've
got the foundation for a HACCP program

DR. M LLER: (I naudi bl e.)
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VR. SCHWALM Par don?

DR. M LLER: \Who are you?

MR. SCHWALM |'m Darrell Schwal mw th FDA
Sorry.

MR. CRASSWELLER: Rob Crassweller from Penn
State. I'd like to point out maybe the difference. You

menti oned the differences in processing grades, and
Pennsylvania is largely a processing State or has a | ot
of processing. The grades that we established for the
processi ng, that goes to processing fruit, will be fruit
that will run through sone type of heat treatnent. So
that's why we have all owance for what we call trim waste,
so you can have up to 5 percent danmamge and still be
nunber one processing. That would never go to
unpasteurized juice.

MR. BOLSTER: Ri ght.

MR. CRASSWELLER: That's why we differentiate
bet ween the juice and cider, because things that go to
cider are fresh fruit, are going to be off size, you
know, simlar to what you' re saying. So we've got to be
cogni zant of the fact that when you talk about processing
grades, you're specifically referring to a different
product than what we have for cider. So | think that,
you know, because we have regional differentia--
differences, we need to enphasi ze that.
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The other question | would ask is, one of the
things that we're looking at is that juice stock at the
bottom We think it's also inportant, many of the fruit
growers in Pennsylvania think it's inportant that they
have to cover thenselves, say here's sone informtion,
you' ve got to take it back to the consuner.

They have to be responsible to store that
product, to handle that product in a proper fashion.

Ot herwi se, you can do everything you want. |f they go
and stick it in the garage, which is a conmon occurrence,
you have no--you know, they're going to cone back and say
there's something wwong. So we think instead of from
someone said from"flower to the bottle,” we think it
should go "flower to the refrigerator at hone."

MR. BOLSTER: Right. Yes, that's a great idea.

MR. COLMAN: |I'm Matt from Ardens Garden. what
are the products you're using to sanitize?

MR. BOLSTER: OCh, | can get ahold of the
representative for you. There's Zepam ne and Foam Chl ora
and the fruit and the fruit and veggi e product. | forgot
what the name of it is.

MR. COLMAN: |s there one you're specifically
spraying the apples with?

MR. BOLSTER: Well, we use it both in the
recircul ati on tank and our wash tank and our dunp tank.
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It can be used in both. I'mnot--1"m not touting Zep, by
the way, if there's any other manufacturers here. W
j ust happened to have that slide.

MR. COLMAN: We use it ourselves. | wanted to
know (i naudi bl e).

MR. BOLSTER: Bill?

MR. SNODGRASS: Wy nane is Bill Snodgrass from
El Dorado County Departnment of Agriculture. A little bit
of a clarification on how the program was devel oped in
HACCP, and it really was HACCP, because that's where you
pul | back and you | ook at all your critical control
poi nts.

So the growers sit down and | ook at, say a
critical control point would be grounders that cone in
contact with manure, so grounders were elim nated.

Li vestock was elimnated fromthere. That's a critical
control point that was elimnated to prevent
cont am nati on.

The ot her was establishing a grade, because once
the bacteria becones internalized, | don't care what you
wash it in, unless you cook it, it's going to be very
difficult to get rid of it. So if you have a sound
appl e, wi thout blenm shes on the outside, you stand a
better chance of being able to wash it off.
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So that's where the HACCP part of it cane in.
That was the actual basis of the thinking for whole
program and setting it up the way it was.

DR. LOCKWOOD: |'m Dave Lockwood, University of
Tennessee. One of the things that we're trying to do in
a lot of the Good Ag Practices is trying to tie those
back into just good practices as far as growing a crop
and making a quality product. For exanple, timnm ng of
manure application in regards to effect on ripening and
fruit quality; irrigation, trickle versus overhead; or
putting fruit in cold storage, you get--it's easier to
crush, you get a better return on your apple. So if you
can themin to an economc idea, as well, | think it
beconmes a |l ot easier to set up a voluntary program

MR. BOLSTER: Sure. You bet.

DR. MORRIS: Bill Mrris, Tennessee. Have you
found that your consunmers are really on top of this and
they' re seeking--do you get better response and interest
from your consuners on this type of progranf

MR. BOLSTER: Yes, | think so. You know, we
have the brochures available for distribution at the
retail outlets, and | would say that there's, overal
there's a fairly small percentage of consuners that do
ask about the product, candidly. But, yes, those that
are concerned about it, we make them aware that we do
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have a QA program underway, and | think nost of the
people--well, very few people that | have spoken to were
concerned about the product after we tal ked about our QA
program still had concerns after, after that.

MR. SNODGRASS: It's also very--Bill Snodgrass
again--it was also a very effective tool when the press
came out, because we have a half mllion people com ng
each year up to Apple Hill, so we have nane recognition
When sonme news happens with apples or apple juice, that's
the first place they come, is Apple Hll. And the
growers had a piece of paper they could hand to the news
media. The news nedia could get the word out that the
appl e industry is active, is proactive in trying to do
sonmething to correct the problemout there. It goes a
|l ong ways to hel p your sales.

MR. BOLSTER: Thank you. Thank you very nmnuch.

DR. M LLER: Thank you, Dave.

Qur next speaker is Peter Chaires fromthe
Florida Gft Fruit Shippers Association, and Peter wl|
talk to us about the experience with citrus products and
t he validation of unpasteurized citrus juice. Again, a
technol ogy shuffle.

MR. CHAI RES: Again, ny nane is Peter Chaires,
and |'m kind of wearing three hats today. |'m here from
Florida Gft Fruit Shippers Association, first of all,
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and we are a cooperative and trade association in

Fl ori da, conprised of about 136 nmenbers, small farm
fam |y busi nesses, about 98 of which produce fresh
squeezed, unpasteurized citrus juice.

And |I'm also here as a representative of the
American Fresh Juice Council. The Anmerican Fresh Juice
Council i1s conprised of unpasteurized juice producers
around the country, and really our charge and our m ssion
is to pronote the value and the devel opnent of a safe
fresh juice industry through education, conmunication,
and the continuous inprovenent of GWs. So naturally we
have been very busy over the |ast couple of years.

And then also | serve as a nmenber of the Fresh
Citrus Juice Task Force, which was a group that we put
together in Florida to address primarily the concerns on
the 5 log reduction verification for smaller scale
producers.

And so you'll get a little perspective, | think,
from each of these, and |I'm going to nove rather quickly.
You'll find me hopping around nmy outline that's included
in your booklet, just in the interest of time. A ot of
ground to cover

Really we've been focused primarily with the
conpliance on the warning | abel regulation, and our focus
has primarily been due to the strong nature of that
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war ni ng, to provide the producers a nmeans of keeping the
war ni ng off, the warning | abel off their product or out
of point of retail display by comng into conpliance with
the 5 | og reduction.

Qur focus has primarily, in Florida, been
production-oriented with the citrus, because we have a
very active inspection program It's kind of a dual
effort. One side of it really kind of covers--it's al
done through the Florida Departnment of Agriculture--
covers the smaller scale producers, whereas we al so have
a programfor the larger scale. But our whole effort has
really primarily been to conme into conpliance with the 5-
| og reduction, to provide a good solid foundation and
nmove everyone towards ultimtely a conpl ete HACCP
program

As far as what the industry has been doing al ong
these lines, really first | wanted to explain that
there's a division in approaches because there really are
two di fferent kinds of producers on the citrus side. W
have what 1'mgoing to refer to as a | arge-scal e producer
and a snmal | -scal e producer.

The | arger scale are really what | would
descri be as continuous production plants. Fresh-squeezed
juice is what they do, and they produce very typically on
a year-round basis but not exclusively, but they do
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continuously produce when they're operating, and they are
for the nost part involved in whol esale distribution.

Whereas on the small-scale side, you have two
different divisions in the smaller scale. You have what
| refer to as a retail or a grocery store type of
application, where fresh-squeezed juice is really a
sideline, and then you have roadside retail stands and
shops where it can be a sideline, but the preponderance
of these, it really is the engine that drives their
busi ness. And these are primarily located in the grow ng
regi ons, probably very simlar to what you heard about
with the Apple Hi Il project.

Now t he characteristics of the approaches to the
5 log reduction between the |arger scale and smaller
scal e are al so sonmewhat different. On the |larger side
we' ve seen primarily either use of private |abs for their
val i dation, and then sone, there's sonme consideration of
nore proprietary information because of the investnent in
t he process that they went through to get that, because
there certainly is intense conpetition in this business,
but we've been also at the sane tine very pleased at the
| evel of sharing that's come forward through the FDA
wor kshops. And there is sonme use of a cumul ative
reducti on concept on the larger scale, but we' ve also
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seen some of these producers verifying their 5 log from
begi nning to end.

On the smaller side, these guys were really
forced to work cooperatively. W had to pull them
together. They didn't have the neans or the know how to
go through and do an individual effort, or to be able to
afford the private | aboratories, so we worked
cooperatively to put together this Fresh Citrus Juice
Task Force to do nore or |less what |I'mgoing to refer to
as a corporate validation process. W wanted to prove
certain processes effective, whether it be the washing
step, the sanitizing, and on surface tenperatures to get
the time, the tenperature, the exposures, all of those
types of things, so that they could take that information
and inplenment it privately in their own business.

Now, the Fresh Citrus Juice Task Force was--we
made an effort to make it an interstate effort. W
haven't had a great deal of involvenent in States outside
of Florida, but we have certainly been working to keep
themin the | oop as we went along, and we have had a
great deal of cooperation.

It was not intended to validate existing
techni ques, but rather to work within the know edge of
what these small plants are capable of, what they're
al ready doing, and what they can nost capably and quickly
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i mpl erent that would be at the sanme tinme highly
ef fective.

And we did focus, for the smaller scale
operators, on a cunul ative reduction using traditional
set-ups within the packing house and the juice production
processes, with additional research provided in a
docunment that we just published at the end of this past
June, that provides some enhanced results for unique
si tuations.

Il will talk about this in a few m nutes, but
this is what called the Gui dance Docunent for Retail and
Roadsi de Pressed Citrus Juice Producers, and this was put
t oget her by the Task Force and it was published by the
Fl ori da Departnment of Citrus. | do have a few of these
with me that | could send home with you, but certainly if
anybody el se wants to get a copy of that, | can provide
you a phone nunber on how to do that, and it's a really
good guide for our smaller producers.

Now, we did see sone real positive or what we
m ght consider nore formal changes that have cone about.
We' ve seen an i nproved knowl edge and use of SSOPs and
GWPs across the country in fresh citrus juice production,
both in small and | arge, and certainly the know edge
sharing within the industry, in an intensely conpetitive
busi ness, is unlike anything that we' ve ever seen, and
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certainly FDA has worked to facilitate that exchange and
we've all benefited fromthat.

And then the active extension prograns and the
| and grant universities and with the Departnent of Citrus
have been nobst beneficial to put on educati on workshops
to share what we know. We've had the | arger producers
cone in and share with the smaller producers, and also a
| ot of what the | arger scal e producers have | earned that
t hey' ve shared with us, we've been able to inplenment and
i nclude in our guidance docunent, and that has al so been
very hel pful.

And of course at the sanme time we hope to see a
cross-comodi ty exchange, which we're certainly beginning
this process today. But |I'mgoing to nove through sone
of these overheads rather quickly, so hopefully we'll
have tinme for some questions.

Certainly on our overall objective in the
conpliance with the warning | abel rule, a 5 log reduction
of mcroorganisnms in the fresh squeezed citrus juice is
what |'m going to address, where the target organisns
primarily would be 0157: H7 and the Sal nonella spp.

Now, the appropriate surrogate, as we heard
about, can be used. W' ve had a nunber of different ones
used in citrus juice. Dr. Kvenberg could probably speak
to that very well, or Darrell, but we' ve seen an E. coli

M LLER REPORTI NG COVPANY, | NC
507 C Street, N E

Washi ngton, D.C. 20002
(202) 546-6666



what we call an E. coli cocktail, which is what we use
nostly at the Florida Departnent of Citrus and the

Uni versity of Florida research in the conpliance guidance
docunent, but al so Lactobacillus, and we have seen other-
-at |l east one other fresh citrus juice use a strain of

Sal nonella in their | aboratory validations. And then of
course the cunul ative can and in nobst cases was utilized.

Qur traditional treatnents include the chem cal
cl eani ng, mechani cal cleaning, grading and culling.
Sone--wel |, alnost all of the |arger producers have
i ncluded the grading as an elenent of their 5 |og
reduction. Very few of the smaller ones have, just
because it was nore difficult for themto do a
cooperative verification of the effectiveness of the
grading. Although it's absolutely a key part of what
they do, it's not in all cases included in the 5 | og
reducti on.

Most of our smaller producers are using FMC
extraction techni ques, which has been a real benefit for
us because of the very small percentage of the field that
cones into contact with the juice. And then the external
sanitizer treatnment. Now, we certainly did | earn a great
deal in the sanitizer research about what is effective
for our product and what isn't.
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On the chem cal cleaning, various fruit cleaners
have been used. On the brushwashing step, in nost cases
as the fruit is nmoving across the scalloped roller
brushes, that is in nost cases where we're seeing the
application of cleaners and sanitizers, and we've had a
nunber of themtested that | have listed up here.

Wth the chlorine, in nost cases where the
chlorine is very effective, it is used in conbination
with an ORP system In nost of the snmaller operations,
they're noving on to the use of high alkaline cleaners in
the 11.5 to 12 pH range, because that's what we're
finding has been very effective for us in the Florida
Departnment of Citrus research on the fight against E.
coli.

One of the things that, on the al kaline
cl eaners, FMC 395 is just an exanple of one that has
proven very effective because it does have a foam ng
agent for use in the cleaning and the brushwashi ng
process, and achieves, within the pH range that |
mentioned for a 30 second contact time, about 2.5 to 3
| ogs when you're using this in the cunul ative process.

No phenyls has becone a big issue for us,
because one of the high alkaline cleaners that the
smal | er producers are using is SOPP, and particularly in
Florida in a lot of our regions where the small producers

M LLER REPORTI NG COVPANY, | NC
507 C Street, N E

Washi ngton, D.C. 20002
(202) 546-6666



are located, the fact that it does contain phenyls, and
if you have runoff or if you happen to be going into a
perk pond or sone other system where you're going to have
testing, that has beconme a critical issue for us. And
there are cleaners such as that 395 cleaner that don't
contain those so it's not as nuch of an environnental
concern.

Now, the mechanical cleaning, the brushwashi ng
with the soap and the cleaner, the |og reduction my need
to be determ ned for specific applications. Wen you see
our guidance docunent, it does list very specifically
what you would need to do in order to achieve that |og
reduction. And if your process varies pretty much one
iota fromwhat is described in there, then you really
need to go in and verify your specific process and conme
up with what is best for your application, if your dwell
time or the concentration of the cleaner or even the use
of a different cleaner or a different pH range m ght be
used.

On the grading and the culling, if it is very
aggressive and you're really diligent in what you're
doing, it does provide a log reduction. | think we saw
up there earlier .6, around the .6 range, .6 log to 1 |og
is typically what they're finding in the research, but it
is very unique to each application, so | think nore and
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nore of the fresh citrus juice producers are focusing
very heavily on that, but they don't include it as an
el ement of their program except for sonme of the very
| arge pl ants.

And then on the extraction, it does vary. W
tested at the Departnent of Citrus the machines that are
used in nost cases. | believe we tested out several FMC
machi nes with various cup set-ups on them also the Juice
Tree product and the Deli Juicer. W have a nunber of
users on various other machi nes such as the Bertuzzi, and
sone research on that is ongoing. But typically across
t he various manufacturers, 1.1 to 1.9 on the conservative
side is what we're achieving with that type of a cup
extraction technol ogy.

Yes?

VR. . The FM does that stand for
"foreign material" or what does it stand for?

MR. CHAI RES: Food Manufacturing, yes. FMC?

MR. . Yes.

MR. CHAI RES: Yes, that's the manufacturer, FMC
Corp., Food Manufacturing--Food Machi nery Corporation.

And on the external treatnents, the phosphoric
acid and the anionic cleaner, also we have seen sone use
of chlorine and chl orine dioxide and peracetic acid--|I
never can pronounce that one right--
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MR. . And i odophor.

MR. CHAI RES: --and ozone. Very, very little
use of ozone, and the research has certainly varied on
that, but we do see it used on external treatnents.

Now, those things that | just mentioned pretty
much cover all of the scales, but on the smaller scale
producers, we pretty nmuch laid everything out in their
typi cal processes, running it fromthe fruit purchasing
end or harvesting standards. Most of these smaller
conpani es also are grove owners, they are growers, and
t hey have direct control over the harvesting practice.

But, as | nentioned, we are also covering retail
and grocery applications, so we also have to cover fruit
procurenment, particularly if they're purchasing that
fruit froma packing house, perhaps already run,
brushwashed and graded, and then include the grading
process in the line because you're also going to have a
regrade, or if you're starting fromthe very beginning, a
pregrade and then a main grade, and probably a grade al so
going into the extractor, the fruit cleaning process.

Surface treatnents, which are going to vary, and
we'll talk about a little bit to that in just a mnute
when | show you sone excerpts out of the guidance
docurment. And then sanitary storage, because in sone
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cases it's not going to be juiced imediately after it
was run.

And sonme exanples of that where you have the
grove | ocated maybe on one side of town and the store
where the juice is made on the other side of town, but
they're doing the fruit washing and sanitizing in the
grove location in a packing house. They will run that
t hrough in nost cases into a lined bin that's lined with
a clear plastic liner, and so the clean, sanitized fruit
is going in there. 1It's then closed up and transported
to the other facility before it noves. That's very
i nportant, of course, particularly in Florida where we
have a | ot of anphi bians and other things that may come
in contact with that fruit.

And then the extraction, and the research is
provided in there. And we just have sone instances where
juice treatment with thermal or UV is in the experinental
st age.

Now, an exanple on a smaller scale plant, in
what m ght be the result of what | just showed you, is
that they go through the brushwashing step using the SOPP
soapi ng and the clean water rinse, about a 3.5 | og
reduction. Wth the high al kaline wax application, and
the high alkaline wax is in addition to a high al kaline
cl eaner, of about 1.1 |og.
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And then if you take a very conservative nunber
with the use of perhaps an FMC or a Juice Tree type of
extractor that is al so--you have to--you have built into
this a firmfoundation of GWs and SOPs that are going to
keep this clean and sanitary. |It's a clean machine run
in a clean environnment by clean people, and well trained,
then you're com ng out and that's kind of your cumul ative
process here.

A I ot of our research, though, is focusing on
the external thermal treatnents, and we have a rea
advantage with the peel with the citrus fruit. W're
seeing nore of our smaller operators this sumer trying
to inplenent this technol ogy, whether it's either hot
water imrersion, and in cases here nostly what you have
is the dip of the--it's already prewashed, presanitized
fruit, but they will imrerse the entire pallet bin, a
clean pallet bin, in the hot water, for 176 degrees for 1
m nute, or two mnutes at 158, and that in itself is a 5
| og step, and the heat does not transfer, because of the
fruit, to the inner flesh of the fruit. And then hot
wat er sprays and steam we've had sonme real successful 30
to 60-second treatnments for a 5 | og reduction on the

external fruit using those nethods.
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MR. SANFORD: Could you just--Sanford with
Tennessee--coul d you describe the steam the quality of
the stean?

MR. CHAIRES: | really, on the steam |'m not
going to be able to speak as directly to that. W've had
one application, one large actually and one snmall, and
the smal | operator that was noving towards the steam
appl i cati on has now gone back and is going to go with
i mer si on.

One of the things that we're finding in the
smaller plants in Florida is that these conpanies really
for the nost part don't have any other function for a
boiler. They' re not accustoned to using them Their
peopl e are not trained around them It scares thema
little bit froma safety perspective. And the hot water
imrersion is a lot easier for themto control.

But what 1've seen is, in the steam
applications, is an enclosed steamtunnel fabricated out
of either alum num or stainless steel sheets with--well,
starting off with PVC rollers, but | think they're going
to back up probably in npbst cases and go to a nore
durable netal roller, and they're finding they have to
use certain special bearings that are going to hold up to
the heat. But the fruit will travel through the steam
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tunnel very slowly, but with a good wi de belt you can get
a good bit of novenent through there.

MR. SANFORD: So the steam has direct contact
with the fruit?

MR. CHAI RES: Absolutely.

MR. SANFORD: And so your concern froma quality
st andpoi nt woul d be the steamtraps and that sort of
thing, or the piping, and froma public health safety
st andpoi nt woul d be the descalers that would be used in
the boiler room operations, so they would need to be
nont oxi c.

MR. CHAI RES: Right, right.

3

A single layer of fruit going
t hr ough?
MR. CHAI RES: Yes, absolutely. Absolutely.
DR. MLLER: Could you identify yourself?
MR. MATTHYS: Allen Matthys, National Food
Processors. \What is it, a single later of fruit?
MR. CHAIRES: It is a single layer of fruit.
MR. MATTHYS: You can't get nultiple |ayers?
MR. CHAIRES: That's right. And it noves into
that, in that--1 nmean, it's noving in as a single |ayer.

It's very nuch a controlled flow.
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MR. : (!'naudi ble), Food and Drug. |Is
ozone regarded as (inaudible), is it approved or not
approved, (inaudible). Also (inaudible).

MR. CHAIRES: No, | really can't speak any nore
to the ozone. | could provide you sonebody | ater that
probably could give you sone information. Yes?

MR. BEELMAN: Bob Beel man from Penn State.
What's the basis for the 1 log reduction in extraction?
Are you |l eaving the peel behind or is there sonething
t hat goes on during extraction?

MR. CHAIRES: No, it's primarily based on the
smal | percentage of the peel. Nunber one, you have cl ean
and sanitized fruit going into it, but also you have a
very small percentage of the peel com ng into contact
with the juice, and the peel is peeled away and then
di scarded, and then the core of the fruit is pushed into
the strainer tube where the juice then cones out.

MR. BEELMAN: So you're just--

MR. CHAIRES: It's actually the physical
process.

MR. BEELMAN: --you're renoving the portion of
the material that would have nost of the contam nation.
Ckay.

MR. CHAI RES: Correct.
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In one type of steam application, and this is
just one of them you keep the contact tinme down, such
as--this is simlar to Sun Orchards' situation, with the
clean graded fruit entering into the steamtunnel, it's
one layer of fruit, with 30 seconds at 190 degrees, and
then the surface tenperature of the fruit is reaching the
155, but they follow the steamwi th a chlorinated rinse,
and this is used in combination with an ORP system and
the remai nder of the I og reduction contributing from
these factors with the wash, the sanitizing and the
extraction. And the Florida Departnment of Citrus has
done the research on the steam application.

VR. : | don't understand. Does clean
mean peel ed already, or does it nean--

MR. CHAI RES: No. It's been brushwashed,

soaped- -
MR. But not peel ed?
MR. CHAIRES: That's correct.
MR. COLMAN: Peter?
MR. CHAI RES: Yes?
MR. COLMAN: Matt from Ardens Garden. Can

ask, what is an ORP systenf
MR. CHAIRES: Al | can really explainis, it's
an oxygen reduction potential system designed to control

your pH ranges, to maxim ze the potential of the
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chlorine. There may be sonebody here nore technically
oriented than I, that could add sonmething to that.

MR. COLMAN; ©Oh, that keeps the chlorine from
i ke diluting or (inaudible)?

MR. CHAIRES: | just wanted to show you a few
excerpts fromthe gui dance docunent, to give you an idea
of what's included in here. It's primarily broken up
into fact sheets, and it's divided into parts, one part
for the roadside production facility where they actually
have control over the whole flow, and then there's
anot her side for the retail or grocery application, where
in nmost cases they'll be buying their fruit froma
packi ng house.

It breaks up the steps. Up here we have
basically the cleaning process and then the grading, sone
t hings that m ght be considered GWs, but are just
critically inmportant to put in there, such as if you have
a grocery application, fruit previously handl ed by
consuners is not to be used in the production of juice.
You m ght not think that needs nentioning, but we put it
in there to cover all the parts.

And then there are sone things that are GWs
dealing with personnel and hygi ene, extractor sanitation,
clean containers. It nmoves all the way down, and then
the storage of the fruit at proper tenperatures.
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Movi ng those same steps onto--this is just a
very basic start on trying to help those retailers with
their record-keeping and their check-off, on a kind of a
daily practice. The sanme type of nine steps, but then
nove them onto a cal endar where you have sone direct
responsibility of keeping track of that on a nonthly
basis and verifying that these things in fact had been
done. That's not all the recordkeeping that they should
be doing, but it gives thema start in verifying in their
program exactly what's occurring.

Sonme exanpl es of sonme research tables that are
included in there. On this one on the top, dealing with
t he washing and sanitizing treatments for citrus fruit,
using the SOPP and the al kaline cleaner, which is
primarily what we're using, and then the sel ected washing
treatnments on the fruit inoculated with E. coli.

As far as spray volunes--the waxing is a
critical part of the process for the smaller operators,
not so nmuch for the larger continuous production
facilities because they are running fruit that is only
going to be juiced. In the snaller ones, they are
running fruit, grading out quality fruit that they're
going to use for juice, so sone of that fruit wll
al ready be waxed, but there's also a very effective
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aspect of the high al kaline, the wax and the sanitation
treat ment.

And t he waxing used in conbination with the SOPP
cl eaners, with the contact tinmes and the details down on
the bottom wll result in about a 4.6 |log reduction in
that step. And the Departnent of Agriculture in Florida,
for the smaller scale producers, are going to be auditing
and verifying these processors this fall. Mst of them
are closed for the season at this point.

And very simlar to what we have put for
retailers, there is a citrus fruit fact sheet that covers
essentially the same type of things, but this is done
fromthe perspective of a small scale juice producer,
whi ch woul d be your roadside shop or stand, that has nore
control over every elenent in that process than m ght
your typical retailer.

And then as | nentioned earlier, with the hot
wat er and steam applications, this research is proving
nore and nore valuable to us as the smaller scale
producers and the | arger scale producers are seeking to
avoi d additional chem cals and chenical sanitizing steps.
And this is the nice, clean operation to either go with
the i nmmersion, the steam or the hot water spray, all of
whi ch have been very effective for us.
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Now, there are sonme other things. |'mrunning
short on time, but you'll see in nmy notes that are
i ncluded in your notebook some additional research that
is still needed in this area, and we're still working on
trying to identify those things that we can provide to
t he producers of all sizes, that will continue to help
themto inprove their processes. That's what we really
feel that our role is, and we hope that sonething that
we're doing on the citrus side will be of sone direct
benefit to what you're trying to acconpli sh.

Yes?

MR. TIERNEY: Paul Tierney, Mass. Departnment of
Public Health. Can you give us any additional
i nformation or background on the current recall that's
goi ng on?

MR. CHAIRES: No, | really can't. | don't--1'm
in the position right now of waiting for sonme answers on
it. Until the investigation is conplete and the report
is out, there's really nothing that I can coment to it.
|"'min the same position you are, waiting for nore
i nformation.

We talk about it on a daily basis. W' ve been
in contact with the Departnment of Citrus, University of
Florida, the other scientific advisors that we have, and
we certainly believe in the processes that we've
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i ncorporated into our gui dance docunents and what we've
been teaching in our workshops, that what we're doing is
effective and the science that we've contributed to it is
valid. So we're just waiting in fact to find out what
occurred there so that we can speak to it, but we really
don't know anything el se.

MR. . How long do the hot water washes
tend to run? Because ny inpression of hot water--

MR. CHAI RES: Spray?

MR. : No, no. The hot water washing
tank. Is that right? You do that?

MR. CHAIRES: On the inmmersion?

MR. . Yes, because ny inpression is
that if you tend to run those for a long tinme, you're
going to wind up with a thermal --fernmentation going.

MR. CHAI RES: Mbst of--what |'ve seen in one
application is a double-sided pallet dip, is basically
the size of a pallet bin plus a little extra roomon it.
It's run with a natural gas heater with a filter system
and it's constantly filtering through.

It has an automatic thernostat. They don't get
nore than a degree and a half of drop, even during the
col dest time of the season when you're bringing in cold
fruit and you're running it through the washer and then
bringing it in and inmmersing it, and the heater has been
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very effective at maintaining that tenperature. And then
in nmost cases the second side, they can either run it or
not run it, but with a filter on it, it has been quite
effective.

MR. CRASSWELLER: Rob Crassweller from Penn
State. What kind of yield, to put it in the perspective
of apples, what kind of yield or how much fruit do you
need to produce a gallon of orange juice? How rmuch would
that fruit be worth, so we can see--you've got a |ot of
expense there. Can apple growers do that? O are you
getting much higher yield, so that you can afford that?

MR. CHAIRES: We were |ucky enough to have,
particularly with hot water application, to have a couple
gui nea pigs that were just so interested in it that they
were basically going to have to spend the research and
devel opnent dollars to put together the equipnent, and
t hey probably spent a good bit nore than other plants are
going to need to spend. But | know in one application,
with the punp and the filter and the heater and the tank,
they were | ooking at | think $10,000 to $12,000 on their
i nvestnment for a small-scale--

MR. CRASSWELLER: So how rmuch woul d you, if you

had a bushel--1 don't know, a bushel of--
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MR. CHAIRES: | can't give you good yield
nunbers. | know it's going to vary, too, by variety and
by season.

MR. CRASSWELLER: But we can do a rough

estimate. We know how nmuch juice will cone off a bushel
of apples. How much juice will conme off a bushel of
or anges?

MR. CHAIRES: | could call FMC and probably give

you a better nunber.

MR. CRASSWELLER: We'd appreciate that, if you
coul d.

MR. CHAI RES: Yes, yes. Any other questions?

DR. MLLER | think need to limt it, so | see
Gerry Sapers, Valerie, and one questioner over here.

Then we' Il have to call it quits for now.

DR. SAPERS: Gerry Sapers, USDA. [|n determ ning
the | og reductions you can get with this sequence of
treatments, are you recovering the bacteria fromthe
orange by rinsing or by honogeni zing the orange--

MR. CHAIRES: |I'mnot a scientist. | couldn't
give you that, but Dr. Steven Powell at the Departnment of
Citrus, |I'd be glad to give you a phone nunber for him
and he could give you that detail.

IVS. . (I'naudible) in the area of hot
water treatment, |'mwondering if the research that was
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done had considered the possibility of internalizing the
organisnms. A 5 log reduction, that's a real nice piece
of information to produce, but (inaudible) could be
internalizing the organisns.

MR. CHAIRES: Certainly that was a
consideration, | know, with the tenperature of wash water
and various things that came into play. That was a
consideration, | know, when Dr. Powell had set up that
research. But unfortunately |I don't have any data from
that study, but | know it was a consideration.

MR. MATTHYS: Allen Matthys, National Food
Processors. You nentioned earlier that you provided for
in some cases cleaning in the field and then transport
somewhere el se, and you were counting that |og reduction.
You were putting theminto, in one of the earlier slides,
that you were putting theminto bags and noving them
somewhere el se?

MR. CHAIRES: The "cleaning in the field" was
probably a bad choice of terms. It's an encl osed
facility.

MR. MATTHYS: Well, cleaning themin a packing
house operation and noving them sonewhere el se, for
exanpl e.

MR. CHAI RES: Right.

M LLER REPORTI NG COVPANY, | NC
507 C Street, N E

Washi ngton, D.C. 20002
(202) 546-6666



MR. MATTHYS: Have you | ooked at whether you're
getting any increase in mcrobial growth during that
phase, as to whether there is any liquid carried over and
so you get mcrobial growth which m ght affect
(i naudi bl e) ?

MR. CHAIRES. Yes. |In fact, we're doing sonme of
that, I nmean sone of the research right now on how soon
that fruit needs to be extracted after it |eaves that
facility.

MR. MATTHYS: You need to put a tinme frame in
t here.

MR. CHAI RES: Yes.

MR. MATTHYS: You need to clarify that, because
sonme of these things can double in 20 m nutes under the
right conditions, and in Florida you' ve probably got the
ri ght conditions of tenperature to do that.

MR. TAYLOR: Kirk Taylor, and |I was wondering if
this reduction that you're seeing, what is the final
(i naudi bl e), seeing that (inaudible)--

DR. MLLER: Kirk, could you stand up and speak
| ouder ?

MR. CHAI RES: VWhat are the overall cunul ative
reducti ons?

MR. TAYLOR: \What's the final counts that you
find in that, the final product?
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MR. CHAIRES: | don't know. | couldn't answer
that. |'msorry.

DR. M LLER: Thank you, Peter.

We're runni ng about 10 m nutes behind. | have a
suggestion for lunch, which is on your own. Right
upstairs on the eighth floor of this building is a
cafeteria. If you eat there, you should be able to get
back and get us back on track. Alternatively, there are
sone places out on 3rd Street that you can get a quick
unch. So ny recommendation is the cafeteria upstairs.

MR. SCHWALM The only thing else I'll add here,
if you want to get these when you conme back, then you can
just take themto your seat, but you've got sone tabs,
and the handouts in the back row here are the ones that
are new. There should be enough for everybody. So the
ones in the front here are from NFPA, and there is sone
material here on food processing.

[ Wher eupon, at 11:45 a.m, the nmeeting recessed,

to reconvene at 12:40 p.m the sane day. ]
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AFTERNOON SESSI ON

DR. M LLER: Welcome back to the workshop on
apple cider food safety, and as we're marching through
our--1"magoing to coin a new one--"tree to table"
continuum we're now at a point where we're going to take
alittle sidebar, and we've asked Anne Bertinuson from
USDA Extension to describe some of the progranms that are
out there in the States, adm nistered through the USDA
CSREES, and then we'll continue marching through this
conti nuum for the rest of the afternoon.

Ckay, Anne?

DR. BERTI NUSON: Well, first | want to correct a
little--1"ve made a slight change fromwhat's in the
program |'mnot actually in the USDA Extension system
The Federal USDA Extension Services does not exactly
exi st as a separate entity anynore. The agency | work
for wwth the very |ong nane, the Cooperative State
Research Education and Extension Service, is the
cul mnation of a nerging that happened, | guess about
four or five years ago, between the Cooperative Research
Service and the Cooperative Extension Service, for
reasons that we think are good, so that things |ike
research results get to the Extension and get sent out to
people in good tine.

M LLER REPORTI NG COVPANY, | NC
507 C Street, N E

Washi ngton, D.C. 20002
(202) 546-6666



"' m happy to be here for this workshop. |
apol ogi ze for the fact that I'mkind of blowing in here,
tal ki ng, and di sappearing. Food safety is such an ever-
expanding field, that | just finished a grant panel and
now | "Il run back and clean up on that and do about five
ot her things.

But | am happy to be here, because it's | guess
a bit of a coincidence, the very first job that | had as
a teenager growing up in Connecticut was working in ny
nei ghbor's apple orchard, where | hel ped sort apples and
pack apples, and then do the retail sales of apples and
cider to, you know, the folks who drove by and stopped to
buy stuff, and so I guess you could say | have a bit of
sort of fond nenories, and | have sort of an enotional
reaction to the idea of small apple producers, snal
ci der producers.

| mean, | think that the Federal agencies |ike
t he FDA and USDA recognize that that is, the Norman
Rockwel | image of the small producer is a pretty powerf ul
one, and we like to support that. But they are also very
realistic in realizing that this is an inportant part of
our agricultural econony, and we're trying to find ways
t hrough venues like this to see how can we conbi ne
consumner preferences for fresh, natural cider and the
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need for food safety. So that's why |I'm happy to be here
to talk to you.

| mentioned already that | work for CSREES, and
that we are part of USDA, and that we have roles both in
research and education. And | notice, just |ooking
t hrough the program that a lot of the fol ks who are
speaking here in fact do receive funds fromus for their
work, and that's great.

And I"mnot really here to tell you about
specific research results. | see my goal as letting you
know how USDA, in particular how the agency | work at,
supports research and extension that can help the issues
that you're facing, and how you can access that
information in a nunber of different ways.

So the USDA is a very large agency. Wthin the
agency itself there are, | think, about nine what we cal
m ssion areas, and |'ve |eft nmost of them bl ank boxes
because it gets too confusing, but at the level we're
tal ki ng about, where I'"'mgoing to tell you about the
Research, Education and Econom cs m ssion area, this is
the sanme | evel as |like Food Safety and I nspection
Service, Nutrition, those kinds of |evels.

The Research, Education and Econom cs ni ssion
area contains, besides a couple of other agencies that
|"'m also going to not talk about now, the Agricultural
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Research Services and ny agency, the Cooperative State
Resear ch, Education and Extension Service. | really
wasn't going to tal k about CSREES, but | wanted to
contrast it alittle to ARSin terns of what ARS does.

ARS is the in-house research agency of USDA,
whi ch basically neans that their researchers, whether
they're at their main facility in Beltsville or at their
research stations scattered around the country, sonetimes
associated directly with universities, sonetinmes nore or
| ess freestanding, those researchers directly do the
research. That's in response to national needs. It's
often in response to needs of agencies, regulatory
agencies |ike FDA, FSIS.

And then they get that--the results of that
research can be delivered in a nunber of different ways.
It might have an inpact on regulation. It mght be
published in scientific journals just |ike any other
research. It will be shared with folks at the |and grant
universities I'"'mgoing to talk about in a mnute, and
that's one way it's going to get to you through the
Cooperative Extension System

I n addition, ARS does a really good job on
getting information out. Their News and I nfornmation
Service | think is great. I'mgiving thema little plug
here. Their ARS mmgazine | read every nonth and find
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lots of interesting stuff init. Al of these different
web sites that |I'm showing you are all in the handout
over there that |I've left, so you don't have to be
frantically copying things down. By going to their web
site and | ooki ng at the ARS magazi ne every nonth, you're
going to |l earn something interesting.

So, as | commented, they are the in-house
research agency. They have sonething |like 2,000
enpl oyees. And what's different about us at CSREES i s
that in Washington at the Federal |evel we probably have
300 or 400 enpl oyees, but our agency sort of reaches out
across the country through our connection with the I and
grant system

In the |l ast year or so, talking with people from
different--all over the world, for various kinds of
reasons, our--the systemthat we have in this country, |
have to blow our horn, that we federally support our
State universities, our |and grant universities, that we
give them noney, that there is the connection with the
extension service, is just great. |'ve heard people from
a |l ot of other countries say "I w sh, you know, | w sh we
had a systemli ke yours."

And so we only have about 350 enpl oyees in
Washi ngton, but really everyone who works at a | and grant
uni versity or as part of Cooperative Extension is

M LLER REPORTI NG COVPANY, | NC
507 C Street, N E

Washi ngton, D.C. 20002
(202) 546-6666



connected with us, and in fact what we bureaucrats in
Washi ngton do is act as a conduit back and forth to share
information with those folks.

Now each | and grant university, and these are
the State universities in each State that are built on
| and that was a grant fromthe Federal Governnent, free
| and, get a certain percentage of their funding every
year from formula and base funds, and those ki nds of
funds support research that could be of interest to you.

I n the handout | gave you, | just pulled an
exanple of a project at VPI that was specifically on
met hods of washing apples to decontam nate them and it
has sone good suggestions on what could be useful. |
bel i eve that research has now been published. | think
there m ght be sonebody here today who m ght tal k about
it in the comments section, which is what | was told. |If
not, with the information | gave you in the handout, you
could actually find out about it. You could get ahold of
t hese investigators and | ook for this research.

So that is sort of a fornula funding, direct
fundi ng. Another--the other kind of funding mechani sm we
have at USDA and in CSREES is the conpetitive grant
process. We put out a Request for Proposals, which is a
description of the kind of research we want done, the
research problem we want addressed, and we ask people to
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tell us how they' re going to solve that research probl em
If they give us a good answer, we'll give them sonme
noney.

Now, a lot of the problens that--sorry--a | ot of
the prograns that we run are open not just to the | and
grant universities but to other universities, private
conpanies. And the idea behind this is, if you can
descri be clearly enough a specific research goal you
want, you open it up and you have a chance that the best
possi bl e people are going to do it. That's the idea
behind it, and it usually works out fairly well.

Ch, sorry, alittle sidetrack here. The way
that | pulled down sonme of the information | put in, in
this handout, is fromthe Current Research Information
System  All USDA-supported research is on the Internet
at this site. You can go in here, you can search the
CRI S dat abase by words, by investigators, and get a feel
for the kinds of research that's being done, and in the
handout there is a sort of a direct printout for what
that looks like. And that is, to ny mnd, if you have
access to the Internet and you're not afraid to use it,
that is a great way to get some general information about
t hi ngs that are going on.

OCkay. This is one of those presentations where
| ook at the next slide to see what | was going to talk
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about next. As | said, food safety is expanding |ike
this. Wthin CSREES we have the National Research
Initiative Conpetitive Grants Program which is in the
$100 million range every year, and they have a specific
program on food safety, and you can see how it has been
growi ng al nost exponentially in ternms of the noney that
we are spending on food safety. About $2.4 mllion, |

think, in '98.

In this fiscal year, about $4 million for the
regul ar program plus an extra $5 mllion that went
specifically to one programarea, | think. And what is

happening in the year 2000 for our proposed budget is,
Congress has asked us to conbi ne research--in sonme cases
to conbi ne research and extension activities, in this
case sinply to conmbine some of these other programs into
one bi ggi e.

So in the National Research Initiative al one
we're | ooking at about $12 million on food safety. Here
again is their web page, if you wanted to go and find out
what their prograns are. You can also--they will also
report the results of who has been funded and what
they' re planning on doing there.

In fiscal year 1999, from anong their requests
for funds, | just pulled out a few possibilities for
t hi ngs that m ght inpact on what cider producers are
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interested in. Strategies to elimnate di sease-causing
m croorgani sns: washi ng nmet hods for apples; ways to
pasteurize or, let's just say, get the reduction in

pat hogens in finished cider; inmproved detection--well,

i nproved detection nmethods, nodels for risk assessnent,
t hose are nore basic research that may hel p us devel op
better Good Agricultural Practices or better HACCP pl ans
for juice.

They al so support sone what you m ght cal
soci al science type research: obstacles to adopting safe
food habits. So these kinds of things, in other words,
if you give soneone sone | abel information on what the
possi bl e risks are associated with cider, do they read it
and understand it and do they take the appropriate
measure that they shoul d?

Al'l of the grant, conpetitive grant prograns |'m
tal ki ng about here are right in the mddle or just
finishing up running their conpetitive grant panels,
where scientists | ook over the proposals and give out the
noney, and so what is going--the kinds of research that's
going to be funded will be reported, | guess, in a nonth
or two.

As | nmentioned, in fiscal year '99 an additi onal
$5 mllion was added to the NRI specifically for
epi dem ol ogi cal approaches to food safety, and these can
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be of interest because they are all |ooking at basic
research on what are the mcrobes that are out there, how
many are there, where are they. And then it hel ps you
make decisions. It hel ps people plan Good Agricul tural
Practices or HACCP plans, in terns of what are the best

pl aces to | ook.

| hate to go another |evel into the conplexity
of our agency, but within CSREES |"'min a unit called
Pl ant and Ani mal Systens, and we have two big prograns
ourselves. One is the Special Research Grants Program
for Food Safety, which in 1998 got $2 mlIlion and in 1999
got $5 mllion.

And then we al so have an educati on program
called the Food Safety and Quality Initiative, which is
very nmuch an extension programthat funds al nost a
formula type fund proposal to each State, where they can
work on overall food safety plans for their State, food
saf ety educati on and extension; and also a conpetitive
grants program that is open to any |land grant
university, on many aspects of food safety. That program
| eapt up froma little over $2 million to $7 mllion in
'99, and as you can see, in 2000 this is this nerging
research and extension that Congress has asked us to do,
and we've gone froma total of about $12 million in '99
to requesting about $15 million in 2000.
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So here is--this is ny baby, the Special Food
Research Grants Program Here again is our web page,
where you can go and see, every year we put out a Request
for Proposals, what we're |ooking for, and we'll also
give you a synopsis of what we funded |l ast year. 1In this
program | ast year we funded two proposals on juice, one
specifically on cider and one on cider and other juices,
nmet hods to reduce mcrobes in that.

And in 1999 we asked for a couple of different
things. Oh, another thing | meant to tal k about was,
when we make these RFPs, we don't just sit--we don't have
one guy sitting in his office saying, "Ch, this would be
nice." W get together, USDA, including regulatory
agencies like FSIS and FDA, and we say what are the real
needs and how can we write--how can we ask for research
that will address then?

So this year we asked for proposals on risk
assessnent for ready-to-eat foods, which cider would be
an exanple of that. It's mnimally processed. The
consunmer doesn't heat it up at home before they eat it--
before they drink it, excuse ne. W also asked for
proposal s that address the scientific base and nodels for
critical control points.

This al so could have an inpact on cider
research, as well. Sonmeone could really say, if this
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washing step is added, does it give you the 5 |long
reduction we're asking for? Could we study these two
things for a cunulative 5 | og reduction? And again, as
we did | ast year, we asked--last year was totally focused
on the safety of fresh fruits and vegetables, and we

i ncluded that as a possibility again this year because we
think that's very inportant.

Okay. The Food Safety and Quality Initiative
which | nmentioned briefly before is our extension
program And this program as | said, is getting an
i ncreasi ng amount of noney. They have funded | ast year
sone education prograns for basic fresh fruit and
veget abl e safety, along the |lines of the Good
Agricultural Practices in the FDA docunent.

And let's see if | have--1 think the next slide
shows you, what they've asked for specifically this year
i's HACCP--anpong the many things they asked for people to
submt conpetitive grants on was HACCP nodel devel opnent,
and they said specifically nodels relating to the safety
of fresh fruit and vegetables. Develop a nodel, get an
education plan, and go out and do it, either in one State
or a region or the whole country, if you think you can do
t hat .

They al so asked for projects that focus on
“train the trainer" progranms, and these of course could
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be of interest as well. These are the kinds of things
where you mi ght have a "train the trainer” programfor a
few people fromeach region of the U S., and then they
can go back to their region and give a HACCP training
course. And they asked specifically for use in emerging
areas and new target audi ences, so obviously devel oping a
HACCP plan for juice is a new area and that could be
funded under this program

That is a very quick run-through of the kinds of
different prograns that we have that fund research and
extensi on progranms that m ght be of interest to you.
hope 1've given you a good feeling for how you can go
about getting this information. | guess | should cl ose
by saying, as it has al ways been, the |ocal, the
Cooperative Extension in your State, whether it's at the
State level or the local level, is a great place to go to
get this informtion.

Long before we had the Internet, you know, we
had fol ks in Washington with their connections out to
folks all over the State, to try to get information out
to people, to answer people's questions, to bring the
gquestions back to researchers or educators in the Federal
Government and back out to folks who need it. And I
think that's plenty of tine for this topic, and we m ght
have a m nute for questions or we m ght need to press on.
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DR. MLLER Any questions?

MR. | just have one note. On page 2
of the exanples you have, the first paragraph--

DR. BERTI NUSON: Ri ght .

MR. . --there's a statenment in there:
"Appl e cider processors indicated in a survey that nost
do not wash apples.”

DR. BERTI NUSON:  Uh- huh.

MR. . That's a scary thought, isn't
it?

DR. BERTI NUSON: Yes, it is. Well, I mean, that
was the purpose of the--that was the purpose of doing the
research. That was probably a survey in that State, and
that's why the researchers' conclusion was, they have
devel oped sone procedures that | ook |ike they would be
cost effective for washing apples, and this could be
sonet hing i nportant to do.

MR. : Do they allow you to process
(i naudi bl e) ?

DR. BERTI NUSON: Well, you know, it didn't seem
like it was a probl em

MR. . (lnaudi bl e) Federal regulators
that allow (inaudible), GV regul ations (inaudible).

DR. BERTI NUSON:  Yes?
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MS5. ZINN: Are there any grants available to do
a study on the health benefits of fresh juice?

DR. BERTI NUSON: Probably not. There probably
are, but not fromny specific agency. That could be
Heal th and Human Services. It also could be the
Nutrition Service of USDA, which I'mnot famliar wth.
But, you know, if you just go to www. usda. gov, you know,
you can find out about all our agencies and track down
some of these.

DR. M LLER: Any other questions? Comments?

[ No response. ]

DR. MLLER: | want to thank you, Anne.

DR. BERTI NUSON: Thanks. It was ny pleasure.

DR. M LLER: Qur next speaker will be Dr. Cerry
Sapers from ARS, that other agency that Anne referred to,
who has the good newspaper or magazine, and Gerry is
going to--well, let me back up. We're going to hear a
series of tal ks about pre-pressing, potential
interventions, and in each instance these are principal
i nvestigators who are working at a facility that Dave
Bol ster referred to in Placerville, California.

It's a cooperative project where FDA is working
with EIl Dorado County, the State of California, UC-Davis,
the National Center for Food Safety and Technol ogy, and a
variety of industry contributors to try to address this
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qguestion of what does it take to achieve the 5 | og
reduction. So CGerry is part of ARS, who is part of the
partnership, and he'll talk to us about sone of the
efforts on washing, brushing and sanitizing of intact
appl es.

Cerry?

DR. SAPERS: Thank you, Art. And before | get
very far, | will need the slide projector.

Okay. Thank you. In response to a grow ng
concern about the m crobiological safety of produce, and
the calls for research and interventions to inprove
m crobi ol ogi cal safety, we initiated a | arge research
programin this area over two years ago. And the nmjor
thrust of this program has been, first of all, research
on washing and in particular on washing of apples, but
it's part of a broader programthat deals with a nunber
of different commodities.

Now, we focused on this area because of
anecdotal information and sone |limted published data
suggesting that washing was not very effective as a neans
of decontam nating fresh fruits. Qur research has had
three main objectives: to conpare the effectiveness of
conventional and experinmental washing and sanitizing
agents in renoving or killing E. coli in apples;
secondly, to determ ne the efficacy of these washing
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treatments using a comercial brush washer; and, third,
to identify factors that would limt the efficacy of
washi ng as a neans of decontam nating apples. And in
today's presentation |I'mgoing to summarize the results
of our studies in these areas.

We began this research with washing studies
carried out in the |aboratory using unwashed Col den
Del i ci ous--unwaxed Gol den Delicious apples that we had
i nocul ated with a nonpathogenic strain of E. col
desi gnat ed ATCC 25922. We used this strain instead of
t he pathogen E. coli 0157 sinply because this kind of
research is very nessy and we didn't want to spread E
coli around a | aboratory that was not designed for
wor ki ng wi th pat hogens.

To exam ne the nature of bacterial attachment to
the apples, we inocul ated not only whol e apples but al so
appl es that had artificial punctures that we had made
with a nail and apples that we had cut in half, so that
we could see the binding of the organismto the flesh and
core areas.

We i mmersed the apple sanples in concentrated
suspensi ons of the bacteria so that we would end up with
a population of as high as 10 to the 5th colony form ng
units per gram and that's equivalent to bacterial cells
per gram in the inocul ated apples. The apples were
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drai ned and then held for at |east 30 m nutes--and this
time is critical, and we'll come to that later--in order
to give the bacteria enough tine to attach to the
surface.

And then we carried out washing trials by
pl acing the apples in a plastic tub containing the
particul ar solution we were testing. This was done
under--with agitation. The solutions were either at
anbi ent tenperature or preheated to 50 degrees Cel sius,
which is 122 Fahrenheit.

After washing, the apples were drained, rinsed
in tap water, and then honogenized in a | arge bl ender,
di l uted, and plated on brain-heart infusion agar in order
to determ ne the nunber of surviving E. coli.

Now, this is a partial list of the different
washi ng agents that we conpared in these studies. | did
not identify them by brand so we wouldn't offend any of
t he manufacturers, since not all of these perforned that
wel |, but we had a nunber of representative types,
i ncludi ng some of the acidic surfactant conbi nations,
i ncludi ng a nunmber that contain phosphoric acid, two
al kal i ne products, a peracetic acid fornmulation. And in
all of our studies we conpared these treatnents with an
untreated i noculated control, and also with a sanple that
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had been i nocul ated and washed with 200 ppm chl ori ne,
that is, a sodium hypochlorite adjusted to pH 6. 4.

Now, this next slide shows some of our results.
Pay cl ose attention to the |og reduction colum. A log
reduction of 2 is equivalent to a 99 percent reduction.

A log reduction of 1 is equivalent to only a 90 percent
reducti on.

And what you'll see is that chlorine produced,
under these conditions in the |aboratory, about a 2 |og
reduction, and nost of the solutions, these commerci al
products that we tested, were very simlar. W did get
sonme enhancenent of the action against the test organism
by heating these solutions to 50 degrees C. conpared to
20 degrees C., which was room tenperature. But in
general we did not exceed 2.5 |logs in any one of these
treatments in the | aboratory.

Now, in further studies we found that 5 percent
hydrogen peroxide, applied at a tenperature of 50 degrees
Cel si us, was considerably nore effective than chlorine or
the other agents that we tested, and in nobst cases it was
better by at |least 1 |og.

And you can see in this conparison we found that
with heating under these conditions we got alnost a 2 | og
increase over chlorine. W got better results in sonme
cases when we added a surfactant conbination to the
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hydr ogen peroxi de solution. W got variable results with
tri sodi um phosphate because the trisodi um phosphate tends
to cause the peroxide solution to break down. But in
nost of these experinents you can see the substanti al

i nprovenent over chlorine.

When we applied these treatnents to whole
appl es--1 should nmention that these previous data were
obtained with apples that had been cut in half. Now, in
that case we assuned that it was nore difficult to attack
bacteria on the cut surface, where they adhere better,

t han on the waxy natural surface of the apple.

But in this experinment here we used whol e
appl es, and you can see that we got a sonewhat | ower
bacterial |oad on the apples because it was the whole
surface. Instead of 5 |ogs, we had about 4 | ogs on the
apples. W got a reduction of about 2.5 logs to 3 | ogs,
in that range, with the hydrogen peroxide, conpared to
only about 1.5 logs with the detergent product alone.

And the data is not shown, but we got simlar results
with chlorine, under 2 | ogs.

To confirmthe results of these |aboratory
studies, we carried out further trials at the Placerville
| ocation which you' ve heard about. These studies were
carried out in the cider mll with a flat bed washer,
using the entire process. And so to do this we scal ed up
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our | aboratory procedure, using larger quantities of
appl es in these experinents.

About 40 pounds of Gol den Delicious and about - -
whi ch we inocul ated, and about 250 pounds of Fuji which
were not inocul ated, were combined in the dunmp tank,
whi ch cont ai ned about 350 gallons of water. And what we
did in these experinents is to mx the apples in the dunp
tank for 15 mnutes, to be sure that there was a good
m xing of the inoculated and uni nocul ated apples. This
woul d allow us to | ook for possible cross-contan nati on.

After 15 m nutes we went to the--we scooped the
appl es out of the dunmp tank onto the conveyor, going into
a brush washer. This was a flat bed brush washer. The
appl es went through the brush washer. They were sprayed
from above with a nunber of different sol utions.

We tested water at both anbient tenperature and
50 degrees C., 200 ppmchlorine. W |ooked at 8 percent
trisodium phosphate. W | ooked at 5 percent hydrogen
peroxi de at the two tenperatures. W also | ooked at a
commerci al acidic detergent sol ution.

The dwell time in the system was 25 seconds.

The apples cane out of the brush washer. They were spray
rinsed with water as they went up the conveyor to the
hamrermi||. They were ground and pressed to nake the
ci der.
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We took sanples of the apples at each stage of
the process, and the cider, and the dunp tank water, for
m cr obi ol ogi cal evaluation. These are the results. |I'm
sorry, | didn't continue on, but anyway, we'll go on.

The sanpl es were sanpl ed using duplicate six-apple
sanples from each stage al ong the process, and we sanpl ed
both the inocul ated and the uninocul ated appl es so that
we could test for cross-contam nation.

Now, under the data, and the results were very
surprising, to say the | east, because what we saw was
t hat when we started we had about 5.5 |l ogs on the apples,
5.5 and 6 logs on the apples. Com ng out of the dunp
tank we were still between 5 and 5.5 | ogs. Coni ng out of
t he brush washer there was practically no change, just a
fewlittle variations here and there, but basically we
got a zero log reduction, we got virtually no | og
reducti on com ng out of the brush washer.

VWhen we went to nmake the cider, we found a snall
reducti on of about a | og, which can be expl ai ned al nost
entirely on the basis of the fact that we diluted the
i nocul ated apples with a |larger quantity of uninocul ated
apples, sinply to provide enough mass to nake the cider,
so the actual reduction due to this entire process was
probably only a few tenths of a | og.
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This is very disturbing. W felt that this was
due largely to two factors: one, that the dwell tinme in
t he system was only 25 seconds, which is not very nuch
time; and, secondly, that the surface treatnent, using
over head sprays as the source of the washi ng agent and
the rotating brushes, sinply did not get into the areas
of the apple where the bacteria were likely to be
concentrated, in particular the calyx and stem ends, and
"Il show you data in a few m nutes to back that up

Wth regard to cross-contanm nation, we | ooked at
t he dunp tank water and found that we couldn't detect E.
coli in the dunp tank water. Now, these apples had all
been inocul ated and held at anbient tenperature
overnight. If they had only been held for a few m nutes,
then it would be quite possible to get a | ot of
det achnment of the E. coli fromthe apples into the dunmp
tank water. Wth the 18 or 24-hour tinme interval from
inoculation to the time of the experinent, the bacteria
bound to the surface of the apples to such a degree that
we could not detect it in the water. And | didn't show
here, because it would clutter up the slide, but we did
not detect significant |levels of E. coli on the
uni nocul ated appl es as they passed through the system

But we did identify one major source of cross-
contam nation, and to do this what we did was to put
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through a series of trials with inocul ated appl es through
the system so that the entire system was thoroughly
contam nated. Then we cl eaned out the system
superficially. W hosed everything down, but did not use
a sanitizing agent. W disassenbled the hamrerm |1, but
again did not use a sanitizing agent after we hosed it
down. The press cloths were rinsed but they were not

repl aced.

And then we put through 300 pounds of
uni nocul ated apples. The appl es picked up very | ow
| evel s of contam nation going through the brush washer,
but com ng out as cider, we were at 3 logs, which is only
about 1 log | ess than had we used inocul ated apples. So
all of these bacteria were com ng presumably from either
the hammerm || or the press cloths.

This just points out the inportance of good
sanitation through the process, so that if you do happen
to encounter a small quantity of contam nated fruit, that
it would not contam nate the entire system and a very
| arge quantity of fruit and cider produced subsequently.

Now, the poor performance of the washing
treatnments in the cider mll situation caused us to
return to our |aboratory to | ook for factors that m ght
expl ain our poor results, and to point the way to
i mprovenents in washing effectiveness.
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The first point that I want to nmake here is the
guestion of rapid attachnent. |In this experinent,
carried out in a |laboratory, we held apples after
i nocul ation for as long as 72 hours. Then we neasured
t he nunmbers of E. coli on the apples, and also after
washing with just water, but in the sane agitation system
that we used at the lab to evaluate the different washing
agents.

And you can see that the counts were fairly
consistent. There was not an awful | ot of change over
time. But if you conpare them conpared to the
i nocul ated controls, after 30 m nutes we had about a 1
| og reduction. At 24 hours we had about a half a | og
reducti on. Beyond that point there's no reduction at
all, so the bacteria are staying on the apples.

A superficial wash or rinse as night occur in,
say, a dunp tank, is not going to acconplish very nmuch if
t he apples were contam nated at sonme point prior to their
going into the cider mll. For exanple, if it was during
harvest, pre-harvesting, or even during storage and
handl i ng post-harvest, the apples would be contam nated
to such a degree that the bacteria could not be washed
off with any surety.

The second point | want to make is the question
of binding to inaccessible areas of the apple. In this

M LLER REPORTI NG COVPANY, | NC
507 C Street, N E

Washi ngton, D.C. 20002
(202) 546-6666



experiment we inocul ated the apples, waited 24 hours, and
then using an ordinary kitchen apple slicer, we divided

t he apple into wedges and core. W took the core and
further subdivided it into the calyx end, the stem end,
and the central portion. W did this on conposite
sanpl es of six apples given this treatnent, and

determ ned the bacterial population in each one of these
subfracti ons of the original.

This shows the count, cal cul ated now per square
centinmeter of surface area. What we did was estimate the
surface area at this calyx end, it's conical in shape; at
the stemend, it's also conical in shape; and then on the
surface of the wedges that we had cut.

So basically what we're | ooking at is the entire
surface area of the apple, broken down into the cal yx
end, the stem end, and everything else. Wat we found,
cal cul ati ng the count per square centinmeter, is that we
had many nore bacteria adhering to the core, the cal yx
and stem ends of the core, than on the, shall we say, the
snoot h skin surface of the rest of the apple.

When we washed these fruits, now we carried out
the same kind of experinment, but instead of cutting it up
after, as being a point of the experinment after the 24
hours, what we did in this case was to wash the fruit
with 5 percent hydrogen peroxide at 50 degrees C. and
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then, after rinsing it off, we cut the fruit in the same
way. You can see that on the wedges, the skin on the
wedges, which is the bulk of the skin, it was very easy
to get the count all the way down to 2 | ogs.

But you can see that in the calyx end and in the
stem end, the counts after washing were--they were
reduced by 2 | ogs, but you're starting at a high point of
7 logs or 6.5 logs. You still have about 5 | ogs per
square centinmeter in these areas of the apple. Unless
you could get into these areas of the apple by sone
mechani cal nmeans, and either renmove or kill the bacteria
in these |locations, you cannot expect to get a 5 | og
reducti on by washi ng.

One other conplicating factor that may or may
not have had a role in our experinment, but would
certainly be inportant in the real world, is the presence
of punctures. In this study we inocul ated apples with
artificial punctures in the |aboratory. W found that E.
coli was able to grow in the area of the puncture. So
even though the apple is highly acidic, and in cider you
don't expect to get E. coli to grow, whether it's acid-
tolerant or not, in this case this organismor this
strain of E. coli was able to grow to the extent of about
1 log within the area of the puncture.
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And to make it nore conplicated, it's nuch nore
difficult to decontam nate the E. coli within a puncture
than on a snooth surface. It's equivalent to the cal yx
and stem problem The bacteria within the puncture are
i naccessible. So if you attenpt to wash themw th some
kind of an antim crobial agent, you'll only reduce a very
smal | part of that popul ation.

Now t he last point that | want to make is
infiltration, and this is a question that Bob Buchanan
visual i zed previously. 1In fact, this was done when he
was part of our organization. He carried out studies
show ng that under the right tenperature conditions, E.
coli could penetrate through the calyx and into the core
of the apple, and this was when the apples were warm the
wat er was cold, and if you put the warm apples which
contain internal gases into the cold water, the gases
contract, producing a partial vacuum This draws water
into the calyx, towards the core. |If that water happens
to be contam nated, then you get E. coli into the core.

What we did, just to visualize this, was to make
a solution of Red 40, the food dye, and put warm appl es
into a cold solution containing a tenth of a percent of
Red 40. Then we fished the apples out after a few
m nutes, washed them thoroughly so that we got rid of the
superficial dye on the surface, even swabbed out the
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calyx end with a Qtip so that we wouldn't get sonme dye
in there that we didn't--that was still external to the
core.

Then we cut the apple open, and this is what you
see. So here, just by inmmersing warm appl es--this was
appl es a few degrees above anbient tenperature--into cold
water, you get this much dye into the apples, to nake it
very, very visible. Visualize these as being E. coli
and you can appreciate the problem of internalization.

So if E. coli were able to penetrate into the apple core
by sone neans, obviously no washing nmethod is going to be
effective.

We are | ooking at nunber of approaches to deal
with these potential constraints on the efficacy of
washing. Sonme of these are listed on the slide. W've
had sone success in prelimnary studies, in which we used
shaped brushes or abrasive tools to literally scrub out
the calyx and stens, and then we apply a hydrogen
peroxi de wash to that, and we have been able to get
substanti al reductions, although it's too early yet to
predi ct whether we can get 5 | ogs or not.

We are al so | ooking at the conbinati on of
surface pasteurization followed by application of a
hydrogen peroxi de wash, and that also is show ng sone
prelimnary favorable results, so in time we may be
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maki ng recomendati ons about these treatnents. | should
caution you though at this point that while hydrogen

per oxi de does seemto be nore effective than chlorine and
sone of the other antimcrobial agents, it has not been
approved for washing of produce by FDA, and so an apple
processor could not go out and use it until it is
approved.

So, in conclusion, we have denonstrated in our
| aboratory that 5 percent hydrogen peroxide is superior
to both 200 ppm chl orine and a nunber of other comrerci al
washi ng and sanitizing agents in decontam nating appl es
that were inoculated with a non-pathogenic E. coli.
However, even in the |aboratory none of our treatnents
achieved a 5 | og reduction, and when we went to the cider
mll, we didn't even get a 1 | og reduction.

We attribute the poor performance of these
washi ng agents with the flat bed washer to the limted
exposure of the apples to the wash solution, the
inability of the brushes to reach into the calyx area and
the stem area, and possibly to the probl em of
internalization and punctures within the core, or just
the fact that the bacteria bind on and are very difficult
to rempve.

Washing is not going to be the answer in
achieving a 5 |l og reduction. You cannot depend upon
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brush washing to decontam nate apples that contain human
pat hogens. But washing still serves a useful purpose,
and | don't want to finish w thout, you know, stating
that. If you wash, you will renove soil, you will renove
pesticide residues and any superficially attached
bacteria that m ght have been the result of cross-

contam nation in the dunp tank.

So there is a reason for washing, there is a
good purpose for washing, but at the present tine it
seens that other nmethods of decontam nation wll be
required in order to assure the m crobiol ogical safety of
appl e cider. Thank you.

DR. M LLER: CGeorge Jackson

MR. JACKSON: On your other produce, simlar
results or--

DR. SAPERS: We've worked with cantal oupe and
carried out washing treatnents on the external surface of
t he cantal oupe, then made a fresh cut fromthe flesh. So
we' ve been | ooking at reduction of the population on the
surface, and we get very simlar results. W've also
done sone work on bell pepper, and again | think we get
somewhat simlar results, so |l think it's kind of a
general phenomenon. But of course with each commodity
you have a different shape issue, different issues of--
areas where m croorgani sns can penetrate into the
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interior, so each commodity has to be exam ned
i ndi vidual ly.

Yes?

MS. DUFFY: Siobain Duffy, Rutgers. Looking at
the gromth of E. coli in the punctures of the Gol den
Del i ci ous apples, did you find that they reached a
maxi num popul ati on per puncture?

DR. SAPERS: Yes, they did.

MS. DUFFY: Could you speak to that?

DR. SAPERS: Yes. |If you nmake a small puncture,

you have only a limted supply of nutrients avail abl e,

and they will grow to the capacity of that little hole
and they will plateau. So we typically found maxi num
growt h during the first few hours--well, the first 24

hours. Then it slowed down. Between |I think 48 and 72
hours there was no change.

MS. DUFFY: But (inaudible) published a paper
| ast year about fruit fly transm ssion using a |arger
wound in apples, and he found maxi nrum popul ati ons of
approximately 5 to 6 | ogs.

DR. SAPERS: Yes, it depends on the size of the
wound. That world was actually done in Carneysville by
Jan Shulw tz (ph).

DR. MLLER: |Is there a question over here?
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DR. EL- BEGEARM : Mahnmoud El - Begearm
University of Maine. | have seen also other research
results that support the hydrogen peroxide effectiveness
in washing. |Is there any reason why FDA did not approve
that, too, for use with fresh fruit and vegetabl es?

DR. SAPERS:. It's not that they didn't approve
it. I'"mnot--1 think perhaps one of the FDA people can
address that question better. But it's a question of
i ndustry petitioning for it to be used.

DR. M LLER: Sonmebody has to actually request
that it be approved through a petition process. W're
going to have a speaker that will talk about that, so if
you want to save that question, | think that would be a
good question to address | ater.

DR. EL-BEGEARM : But that also has sone
i nplication on the consuner.

DR. MLLER: | think we have tinme for one nore
guesti on.

DR. SAPERS: Yes?

MS. HUMES: Lorraine Hunes, FDA. You were
saying in your charts here that you were using your at 20
degrees Centi grade.

DR. SAPERS:. Yes.

MS. HUMES: And yet they' ve said that if the
apples are warmand the water is cold, that it may go in,
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inside. What is the normal tenperature of the wash water
that would cause it to go inside apples?

DR. SAPERS: Well, look at this scenario. |If
the apples are harvested in the sumertime or early fall
and processed right away, they could be at tenperatures
at 70 or 80 or 90 degrees Fahrenheit, dependi ng upon the
| ocation. The water is com ng out of either a municipal
systemor a well. It's comng up fromunderground, let's
say. The tenperature could be maybe 50 or 60 Fahrenheit,
SO you've got a very large tenperature differential.

Now, in the |aboratory, of course, you can make
it whatever you want. In the cider m |l experinments we
adj usted the tenperature to be exactly 20 degrees, and
all of the fruit sanples that we work with were at a
| ower tenperature because the experinent was done in
March and they were conming from outside, outside storage,
so we always had a tenperature differential to prevent
this internalization process fromtaking place. But in
actual production situations you could visualize how it
coul d happen.

MS. HUME: Well, do you think your results would
be better with warner apples?

DR. SAPERS: Well, normally the apples should be
colder. In order to mnimze the scenario, you would
want to have the apples refrigerated and the dunp tank
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water warm  That way, the apples would not cool down,

t hey would warm up, and you woul dn't get this vacuum

ef fect.
DR. MLLER. We will take nore questions, so |
t hought | saw a hand over here. Two hands.
MS. ZINN: \What exactly is a flat bed washer?
DR. SAPERS: |It's a kind of washer--
DR. MLLER: Could you identify yourself,
pl ease?

MS. ZINN: Leslie Zinn, Ardens Garden.

DR. SAPERS: |It's the kind of washer in which
you have the appl es going perpendicular to the direction
of rotation of the brushes. The brushes are just on a
flat surface, rotating, and there can be different
degrees to which they rotate. Wth some--

MS. ZINN:. So it's not a cylinder shape?

DR. SAPERS: It's not a cylinder shape, it's not
a U-bed washer.

MS. ZINN: Could you get better results with a
cyl i nder shape?

DR. SAPERS: We did sone work at the National
Food Processors Association with a Van Mark, which is
that U-bed type of washer where the brushes are arranged
in a U shape and where the direction of rotation is the
opposite of the flat bed. W got essentially the sane
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results. Except it was the first time we did it, we
didn't believe it, that's why we had to go try it again,
and this time we believed it.

MR. GARCIA: If these studies were done--

DR. M LLER: Please identify yourself.

MR. GARCI A: Guadal upe Garcia, FDA. The
studi es were done with apples, which are natural wax,
because apples are waxed right after harvest, would you
see the | east anmpbunt of reduction in--see sone protection
or greater protection in E. coli popul ation?

DR. SAPERS.: Are these--lI'msorry, | didn't--

MR. GARCI A: The apples were not waxed?

DR. SAPERS: They were not waxed.

MR. GARCI A: They were natural state, natural
wax, but if you harvested and then waxed, would you at
| east see a protection (inaudible)?

DR. SAPERS: Well, I'm not sure, because if you
used appl es that had been previously contam nated and
t hen waxed them you m ght seal in the bacteria so that
they' re permanently there until you eat them

MR. GARCIA: |'m saying after harvesting, you
inspect a pristine apple that has not gone through
processi ng and (i naudi ble) or whatever, and if it is
waxed right after harvesting with a new wax coating, then

M LLER REPORTI NG COVPANY, | NC
507 C Street, N E

Washi ngton, D.C. 20002
(202) 546-6666



you take it through the processing, would you at | east
protect (inaudible) against (inaudible)?

DR. SAPERS: | wouldn't think so. In fact,
we' ve seen exanples in which the apples are contam nated
on the tree by dust blowing froma feed | ot or pasture,
and you can pick up E. coli. W didn't find E. coli 0157
but we did find E. coli on the surface of apples that
were downwi nd of a feed lot. So that would just seal
them i n.

DR. MLLER: Please identify yourself.

DR. HI RST: Peter Hirst, Purdue University. In
practice it's very rare to wax apples to be used for
maki ng cider out of anyway, so that situation probably
woul dn't normally ari se.

DR. MLLER  Any other questions? Coments?

[ No response. ]

DR. MLLER: Okay. Thank you, Cerry.

MR. SCHWALM  Bob Merker's talk is up here on
the table, if anybody did not--okay, |I'll pass sone down
and then I'Il collect themon the other end, and anybody

that did not pick up theirs--

While they're working on that, | see we still
have a bunch of the ones from Cooperative Extension. |Is
t here anybody who did not get those? Okay. Well, let me
pass sone of these down, and I'Il collect themon the
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other end if you've already got them This is the talk
that you've already heard.

DR. MLLER. While we're waiting for the
conputer to boot up, | think, just like the issue with
fruit flies as a vector, it's inportant to bring out that
there really are no data showing that E. coli 0157: H7 or
Sal nonel |l a actually becone internalized in the natural
setting.

And, again, it cones down to a nunber of things
that swirl around this question of risk assessnent.

Where are the risks? Are the hazards on the surface or
are they internalized?

And | think as we nove through this workshop, we
will see that these are critical questions that need to
be answered in the natural setting so that when we, one,
choose our interventions and, two, decide where we're
going to apply it, it can be used or they can be used, if
in tandem in a way that's nost effective. So these are
absolutely critical questions that need to be answered in
targeting our intervention strategies.

| think we're where we need to be now Dr.
Robert Merker is with the Food Center at FDA, and is one
of the principal investigators on the apple cider program
at Placerville, and Bob will talk about sonme prelimnary
wor k that was done during the |l ast harvest season on the

M LLER REPORTI NG COVPANY, | NC
507 C Street, N E

Washi ngton, D.C. 20002
(202) 546-6666



guestion of tree-picked versus dropped apples and its
effect on the mcroflora.

DR. MERKER: Thanks, Art. The first thing |I'd
like to do is to acknow edge sone of the people who have
wor ked on this project, and |I'm not doing this in any
particul ar order, but they are Lauren Jackson, Kirk
Tayl or, Sue Keller, Valerie Davis, Kathy Ml vin, Dave
Bol ster, Hsu Ling Tau, Mary Wang, Art M Iller, and Stuart
Chirtel .

The whol e question of dropped input apples and
their use in cider has beconme one that has become rather
controversial, and at least to this date it's really a
guestion of guilt by association. There really is no
firm proof that the pathogens have been primarily from
dropped apples at this point.

Again, at this stage the anount of hard data
fromcontroll ed experinents is also limted, but sone
concl usi ons can be made. Therefore, | would like to
focus on three different areas: First, what we do know
about dropped apples as input apples versus tree-picked.
The second thing is what we don't know, and the third is
why nore precautions are now necessary and traditiona
practices may need to be changed.

The 1990s have brought us several outbreaks
associ ated with apple cider or unpasteurized fresh apple
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juice. In 1991 and 1996 there were outbreaks with the
i nfamous E. coli 0157:H7, which is an energent strain
that's far nore pathogenic than nost of the species.
Ot her appl e cider associ ated outbreaks occurred with
Cryptosporidium and Salnonella. And in at |east one of
t he 0157: H7 cases the use of dropped appl es was
associated with the cider that was consuned by the
af fected individuals.

And even there the actual source of the
contam nation in the cider is really sonmething that we
don't know anything about. It could have been a case
that there were a few contam nated apples that were
heavily contam nated, it could have been a case where
there were a whole lot of lightly contam nated appl es, or
sonet hing that was introduced |ater on in the process.

Appl e cider of course is usually prepared in
relatively small |ots by commercial standards, and is
often produced by smaller processors. Contam nation is
usually found only to affect a small nunber of peopl e,
and usually it's only one or two production batches that
have been found to be associated with a given outbreak.

It is difficult to assess where the entry point
of the pathogens is, whether it's a pre-harvest question;
whet her it's during the harvest by poor agricultural
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practices; or whether it's a consequence of the post-
harvest handling practices.

And one other point that I'd like to nake fairly
strongly is that there is a very low |likelihood of
actually finding E. coli 0157:H7 or Sal nmonella in apples
if you're just trying to find it; that these outbreaks
have occurred very sporadically and in several different
parts of the country. So it's not something that would
be easy to reproduce or easy to actually find. It's a
very | ow frequency event.

This data brings some questions to m nd, though,
given the initial association between dropped apples and
sone of the early outbreaks. The first one is, are tree-
pi cked apples less likely to be contam nated with
pat hogens than dropped apples? And the other is, what
are the likely sources of such contam nation?

We can tal k about the potential sources of the
contam nation, and this is sonmething that my well vary
in different regions where growi ng practices, climte
conditions, and the general m crobial ecology is likely
to be very different. The sources of mcrobes on the
apples are nost likely to cone fromthe foll ow ng
sources: fromfield contam nation, which would be |ikely
to be reflected in higher nunmbers of mcrobes in the
dropped apples, and that would include m crobes that are
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just resident in the soil, those fromwater supplies
whi ch may thensel ves be contam nated, m crobes from
donesticated or wild animals or insects.

And then there's also contam nation due to the
| ess than optimal agricultural practices, and other
possi bl e sources are of course in-plant contam nation,
and these can include handling practices or, as Dr.
Sapers was tal king about, poorly sanitized equi prment.
And t hen post-processing contam nati on, where perhaps in
bottling or transport you m ght end up introducing
contam nati on, or inappropriate storage of the
unpast euri zed products could increase very |low |l evel s of
certain m croorgani sms.

Then the question gets to be, are dropped appl es
nore likely to be contam nated? We would of course
presune to be yes, because they've got a nore direct
contact with the agricultural environment on the ground.

Wthin the past nonth there was ki nd of an
interesting study in the Journal of Food Protection by
Di ngman, and it was | ooking at what was happening in
commercially produced cider plants in the State of
Connecticut. In this study he | ooked at sanples from 11
cider mlls and found that six of them produced product
t hat was positive for E. coli at |east once during the
producti on season. He also found that the E. coli was
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only found in sanples that were produced frommd to |ate
Cct ober through January, and that there was no
correlati on between the presence of E. coli and things

i ke pH or Brix.

And one thing that I want to enphasize is, none
of the strains that he found were 0157: H7, which is
really the E. coli of concern. And one other thing that
he found was that E. coli was found in sanples produced
fromboth tree-picked and dropped appl es.

The next thing that | want to tal k about is what
we' ve been doing at Apple HilIl, and this is sonething
that | would characterize as a study in progress. As Art
menti oned, Apple Hill is a cooperative venture between
FDA and several other groups which are |listed, and one of
the things that we've chosen to |ook at is the question
of tree-picked versus dropped appl es.

The first thing that we noted was that no E.
coli or coliforms were detected in the apples and in
ci der sanples during the October through Decenber period,
so that at |east was one thing that we did find.
Experinments are underway to eval uate the natura
m crofl ora of apples, and on a set of data on G anny
Smith Apples which are reasonably conplete, significant
increases in both the nmean aerobic plate counts and yeast
and nold counts were found in dropped apples and ci der
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produced fromthe dropped apples, conpared to those from
tree-pi cked appl es.

Anot her very, very inportant study as | see it
was done by Lauren Jackson at the MOFFETT Center in
Chi cago, and she was | ooking at patulin levels in the
ci der sanpl es produced fromthese various apples, and she
was able to find patulin at significant |levels in cider
produced from dropped Gol den Delici ous apples but it was
not detected in cider fromthe tree-picked Gol den
Del i ci ous apples or in any of the sanples from G anny
Smth appl es.

Just to illustrate this a little bit further,
these are the aerobic plate counts in the Granny Smth
apples and juice. The panel on ny right shows the apples
t hensel ves; the panel on ny left shows the juice. And
you can see that the tree-picked, which is on your left-
hand side, is lower in both cases than the values for the
dropped apples. We see a very simlar result for yeast
and nmol d content, and again, being on the ground could
easily increase the levels of yeast and nold in apples.

This next slide, the graph shows Lauren
Jackson's results on the patulin levels in cider produced
from dropped Col den Delicious apples. The different
colors indicate different sources of apples, and the X
axis is indicating chlorine in parts per mllion, and it
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| ooks at | east on an i medi ate | evel that the major
difference there was anong the different sources of

appl es, but the drops from sone sources actually had nore
patulin than other sources.

And patulin is a mcrotoxin that is produced
primarily by Penicilliumexpansum which is an apple rot
mold. It is nmutagenic and produces toxic effects in
rodents, and there should be no nore than 50 nanograns
per gramin apple product. Well, as you can see fromthe
graph there, that's nanogranms per ml, which is
relatively equivalent, and 50 is toward the bottom of the
graph, so many of the cider sanples that were taken in
this experinment would not be fit for human consunpti on.

Again, the levels reflected the source nore than
the preparation nmethod, and no patulin was detectable in
either the tree-picked apples or the Granny Snith apples,
and for the Granny Smths that may be a reason, a
suggestion that they may be | ess susceptible to that
particular nold, at |east at a given stage in the
har vest .

For the 1999 season we are planning to | ook at
these questions a little bit nmore closely. W are
pl anning on determ ning the levels of the natural flora
in and on the apples and how that relates to the
mcroflora in the cider, and we want to | ook at a variety
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of quality apples and again | ook at the question of
dropped apples and their effects on the m crobial
popul ation in the cider itself.

In summary, as far as general conclusions, the
energence of E. coli 0157 and recent contam nation with
Sal ronel | a and Cryptosporidiumand their involvenment in
ci der outbreaks has resulted in the need for certainly
nore i nformati on and i nproved safety practices in apple
handl i ng and ci der production.

There has been an association of the use of
dropped apples with contam nated product, but the direct
evidence for that right nowis not present. And in sone
regions, at |east, there is some suggestion that generic
E. coli contam nation may reflect environnental
condi tions during portions of the grow ng and harvesting
season, and that the presence of E. coli on apples nay or
may not reflect the use of dropped appl es.

Finally, the Apple Hi Il project, we have seen a
couple of results now that do have sone things to say, |
think. As far as patulin, we did find patulin present in
unsafe concentrations in some cider produced from dropped
ol den Delicious apples, and none was detected in cider
fromthe tree-picked apples or in any cider fromthe
Granny Smth apples.
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And | at least feel that this data at least is
sufficient reason to avoid use of dropped apples from
varieties that would be nore susceptible to the
Penicilliumthat produces patulin and rel ated nol ds.

Al so, we have seen increased aerobic plate counts and
yeast and nmold levels in both dropped apples and the

ci der produced fromthem And, in conclusion, | think
that the exclusion of dropped apples from cider products
wll yield safer and higher quality products. Thank you.

DR. M LLER: Questions? The gentleman back
t here.

MR. BOHNE: Your research involved Ganny Snmiths
or Col den Delici ous- -

DR. M LLER: Could you identify yourself,
pl ease?

MR. BOHNE: M nane is Keith Bohne from
Massachusetts, Your research was on Granny Smths or
Gol den Delicious. WII there be forthcom ng on varieties
i ke Mclntosh that are used nore on the East Coast?

DR. MERKER: Well, certainly that's sonething
that we would |ike to address. One of the things that--
sonme of these things can be done, of course, in the |ab,
and other things we could ostensibly send sone varieties
out to California if necessary, but we would like to
extend these results. And | think particularly it would
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be a good idea if, if nothing else, the results on the
patulin woul d be extended.

CGerry?

DR. SAPERS: Yes, Bob. GCerry Sapers from USDA.
| would just like to comrent about patulin. W' ve been
doi ng sone studies in which we're | ooking at interactions
between E. coli and various fungal spoilage organisns.
We find sonme antagonistic relationships between
Penicilliumexpansum and E. coli, so if you did have the
Penicillium nold producing patulin, you probably would
not have E. coli

DR. MERKER: Well, that's fine if you want to
drink cider that has a mutant in it.

DR. SAPERS:. That's not the problem just that

it wouldn't be a good indicator of the presence of E.

coli.

DR. MERKER: Yes?

MS. HORAN:. Chris Horan, Con Agra Grocery
Products. | have been wondering, because the organismis

confined to (inaudible), can we reliably count on culling
to quantify a | og reduction of that? Is that a reliable
way of achieving a | og reduction?

DR. MERKER: The data isn't in yet on that, and
that's one of the things that we're going to be | ooking
at nore closely this year. Hopefully at a later tinme
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we' Il have sone hard data to report on the results that
culling would achi eve.

DR. M LLER: Any other questions for Bob?

[ No response. ]

DR. M LLER: The next speaker is Dr. Sue Keller
fromthe Food and Drug Adm nistration at the National
Center for Food Safety and Technol ogy in Chicago, and Sue
has been worki ng on a nunber of areas, too many, too
nunmerous to tal k about here, but we've asked Sue to talk
about her work on use of hot water systens for
decont am nati on of apples. Sue?

DR. KELLER: Here we are, the title slide. |
want to also take this opportunity to thank all the rest
of the people who have al so done work on this. Can't get
away fromthis part. Can't let Bob do it all by hinself.

Carla Bator at--and also this is another
opportunity to nention the fact that there are other
col | aborators. Also the National Center for Food Safety
and Technology is a very active player in a |ot of these
projects, and Carla Bator is fromthe National Center,
who has done a hell of a |lot of the plating and things
that we need to actually collect data.

Stuart Chirtel, responsible for all the stats,
and likes to hide in the back, too. And then of course
Bob Merker, friend and col |l eague over there at the FDA
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Kirk and Dave out there in California. And Hsu Ling is
fromthe University of California, who along with Linda
Harris has been a big help for us. Valerie Davis is
here. And G eg Fleischman is our engineer at the MOFFETT
Center, with the National Center, also with the FDA, who
has done a | ot of heat penetration studies with the
appl es that we need, so that we can tell exactly how far
we' re heating and how nmuch heat we actually deliver to

t he appl es.

This is my nice little apple picture. These
apples are in fact fromPlacerville. Are you
enbarrassed? They're pretty. They are not culled, they
are not anything, but they are sonme that were used
actually for pressing. | just put them up here because
in fact what we want to do is see if we can nake apples
safe and actually reduce, log reduction. | think there
was a | ot of discussion earlier on what you start wth.
Wel I, duh, this is what sone people start with, and the
question is, is really how nmuch is here and can we reduce
it at all.

"Il go through this fast. O course, a |lot of
peopl e have tal ked about a ot of things. |'mjust going
to focus just on surface heat treatnment. This canme up
very early in the Placerville ideas, studies that were
forwarded, in terns of what we could actually do that
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woul d work. A lot of work was done in the orange juice,
obvi ously, and we went back and actually | ooked at sonme
of this.

This is natural flora, natural popul ations that
were done in the lab. Al we did is dip apples into a
nice boiling or alnost boiling water bath and | ook at the
popul ations. | want you to note that the popul ations to
start with, the natural flora on the apples isn't very
high to begin with. These were nore like 3.5 logs. O
that 3.5 |l ogs, we actually did get a substanti al
reduction. What is left over is a lot of spores. There
are spores on apples, and obviously we're not going to
kill spore forners.

So considering the fact that we don't have
enough to start with to really do a 5 log kill on apples
for the nost part, we do have to go to inoculation
studies. So what do we use for inoculation studies?

Okay. We used two different kinds of cultures
in our studies. The first one is E. coli 0157: H7;
everybody loves this. W used a strep-resistant strain
to make the studies easier to do and easier to run. This
strain was developed in the lab. The strep resistant is
just a | ab-devel oped strain, originally from ATCC 35150,
which is a clinical isolate that we purchased. And then
of course we also used a generic E. coli Kl12. That's our
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surrogate strain. It perfornms fairly simlar in terns of
heat resistance, and Bob Merker has done a | ot of that
work, along with Valerie Davis.

So what's the procedure? Essentially we--our
i nocul ation procedure is very simlar to what Gerry
Sapers uses. It's--we grow the culture overnight to
stationary phase in BH wth glucose added, so that the
culture is acidified, which makes the organi sns nore
resi stant and basically just plain stronger. W give the
apples a five-mnute i mersion foll owed by drying, and
then they're basically refrigerated overnight for use the
foll ow ng day.

There's a |l ot of controversy, a |ot of
di scussi on about how we inocul ate, because clearly there
is sone internalization. And we make, particularly in
the | ab studies, we took great pains that the apples were
in fact at the sane tenperature as the water bath, and we
still get some internalization.

At that point, the follow ng day, we use that
particul ar batch to imerse in hot water baths. Then
they are air-dried and cool ed under the hood, and what we
do is take individual apples and macerate. Generally
speaki ng, we had at |east 15 apples for each treatnent.

And these are the results, courtesy of Stuart,
who crunches all the nunmbers for me really nicely. W've
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go the controls here. You see we get about 5 |og for our
controls. This is at 60 degrees at various different
time treatnments, and all of these are different fromthe
controls, but within the group between half a mnute to
one and a half mnutes, there really isn't any difference
over the long period of tinme, so you get about a--I|ose
about a | og.

At 80 degrees, this is again substantially
different fromcontrols, and 60, and it drops down. As
you go longer, obviously you get better, nore effect on
the kill, but you get about--what is this?--about 2 | og
or actually 3 log kill, and then at 95 degrees again you
get the sanme. You don't really get, at least in our |ab
data, and this is 0157:H7, we do not see any difference
bet ween the 80 and the 95 degrees, but you do get al nost
a 31log kill with this treatnent.

Okay, and this is just another graph, a slightly
different way of displaying it. This is different. It's
decrease fromcontrol levels. Again, you can see that at
60 degrees there's not as nuch difference fromcontrol as
there is at 80 and 90 degrees, there's a substanti al
amount of difference. And of course, the |onger you heat
it, the more killing you get.

| do want to add that our heat penetration
studies indicate that the heat really doesn't go very
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far. You don't get heat penetration past |ike a quarter
of an inch. There's just not nmuch. The apple is not a
very good conductor of heat, insulates fairly well, so
all we are is really giving a surface treatnment to the
appl es, which really shouldn't affect the flavor of the
j uice.

OCkay. Along with that, we did a real sinple,
quick and dirty experiment to deterni ne what was really
going on, at least at the surface, at the skin, and we
ran this whol e experinment again at 94 degrees just to
| ook at skin, unblem shed skin sections. They were
i nocul ated the sane way and they were heat-treated the
sanme way.

First of all, we did find, and this coincides
very well with what Gerry found, is that on unbl em shed
surface of the apple, just on the surface of the skin,
you don't get nearly as many bacteria to begin with, but
after heat treatnment we could not find any E. coli 0157
left on the skin. So it appears that if bacteria are on
the surface, that is, the 0157 is found on the surface,
we are essentially killing everything that's there.

Ckay, so what we really wanted to do is verify
our nice little lab data at Placerville, and we tried to
use a pretty simlar procedure, excepting that we went to
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our surrogate, since we really didn't want to throw 0157
all over the pilot plant. Sounds a little hazardous.

So we inocul ated apples with an overni ght
culture of E. coli K12, and the apples were held
overni ght again, the same as in the |ab, and then we
enunerated the E. coli on the apples prior to use. W
didit alittle bit different fromthe |Iab. W used
i ndi vi dual apples in the |ab because | don't have a
bl ender big enough to hold enough apples to make a big
conposite, but we did these conposites at the pilot
pl ant.

We treated basically for two different time
periods. W wanted to have nore, but we have a prototype
heat treatnment. This question did come up, and this is
i mportant: How much does this cost? Right? Qur
prototype heat treatnment device was, what, only $2,0007?
$3,500? Okay, $3,500. We had it just put together real
quick and it only cost us $3,500.

It is geared not as well as we'd |i ke, because
we had hoped to have a |onger residence tine. In fact,
we only got, on our "fast" treatnents, about half a
mnute to a mnute, and our "long" treatnment is only
about one mnute to one and a half mnutes. So there's
not really a big difference in the residence tine with
the gearing, so that is one thing we will have to fix.
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But we did try for two different tenperatures,
and then we renoved the apples after the treatnent and
enunerated for surviving E. coli, and we really have only
done this once. | did want to show you a picture of our
little device here. This is the whole overall thing.
We've got our little heat control things. It's just a
pool heater. W were actually able to get the water in
this tank boiling, and as you could see, it was boiling.

These are the paddles. The belt actually
subnmerges the apples under the water. The water |evel
stays above the belt | evel here, and the apples are
pushed t hrough by the paddles. There's the apples going
in. | think this one's going to mss. And here's the
appl es com ng back out at the other end because the
paddl es just lift them back out really nicely.

This is the overall, just a schematic of the
pilot plant itself. There was the bin dunper, conveyor,
dunp tank, and el evator, hammerm || and the hopper and
then the press and then the holding tank. W inserted
our little device right in here. O course you don't
even really need a dunp tank at that point, if you were
going to use this. You could just put it right here.

Okay, so what are the results? Again, we only
really gave this |ike a one-week shot. | would really
like to firmthese data up nmore. There were just two
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run-throughs at the highest tenperatures, two runs

t hrough here, and we only nmanaged one here so | didn't
even put the standard deviations up there, per se. But
you can see that for these prelimnary data, with our
surrogate, we did at the high tenperature get a 2 |og
reducti on, and at the sonewhat |ower tenperature we got a
1 log reduction.

The ot her, of course, problemw th our prototype
is that there was a good deal of play in the tenperature
because the set point when the heat would turn on all owed
probably a good 10 degree fluctuation, which may have
affected the results as opposed to the lab results, why
t hey may not have been as well--as pronounced. Al so,
again, this is not exactly the same strain. This is our
surrogate strain, and in the lab we did use the 0157,
whi ch may be sonewhat nore sensitive.

Anyways, so the gist of it is, is that this
works. It really does work to kill bacteria on the
surface, and this is why it is so critical that we
determ ne what the risk is really of internalization,
because we can kill themon the surface but it's the
internal stuff that we really need to worry about. And
we need to determ ne what the risk is of the bacteria, of

0157 and ot her pathogens, truly occurring inside an

appl e.
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So, in summary, heat treatnment of natural
popul ati ons, we had about a 1.5 log drop in APC. \What
was | eft over probably was a | ot of spore forners, and
t he bal ance was probably what is internalized. Again, we
didn't really calculate that, what it was, so | don't
know.

Laboratory studies with the 0157, we got a 3 | og
drop. When we exani ne skin sections after surface heat
treatnment, we find no E. coli left on the surface, at
| east not that we could detect, so it does appear that if
it's on the surface, it's dead. And pilot plant surface
treatment agrees actually fairly well with the | aboratory
results, with our surrogate.

And that is really all there is toit. Are

t here questions? That was qui ck.

MR. COLMAN: Matt from Ardens Garden. | have a
gquestion. | know that if you've got water that's col der
than the apples, they' Il suck it in. Now, if you do the

chilled or apples fromcold storage, putting themin hot
water, there is no kind of vacuum effect, | guess?

DR. KELLER: Well, there shouldn't be, but the
point is, is that when you're dropping it in a boiling
wat er bath, you're going to really fairly quickly kil
anything that's there.

MR. COLMAN:  Okay.
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DR. KELLER: And--well, Gerry, have you seen
anything on that?

DR. SAPERS: No.

DR. KELLER: No.

DR. MLLER  Well, bear in mnd, too, that where
is the organismin this situation? And there's a good
chance in the cold water situation that you have the
organi sns floating around. | nean, this is self-cleaning
ot her than spores, because of the heat.

DR. KELLER: Yes?

MR. . The hot water, then if the water
is hotter than the apples, then there's not as mnuch
i nternalization?

DR. KELLER: There shouldn't be, no.

DR. MLLER: And it should be cleaner, the
matrix itself in which it's sitting should be cleaner.

MR. COLMAN: You said that there's no effects on
the quality of the cider?

DR. KELLER: The heat penetration is--it's just
| ess than a quarter of an inch. W neasured it with nice
little probes. | didn't bring that data. | can give you
Greg Fleischman's name. He's got nice little nodeling
results so that you can actually see how nuch heat and
where the heat will be, and determ ned by how | ong you
deliver it and what the tenperature is.
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DR. MLLER: And we have (inaudible) sensor, if
that's what you' re asking.

MR. COLMAN: Yes.

DR. M LLER: Bill?

MR. SNODGRASS: Bill Snodgrass from El Dorado,
again. What's really significant about this is, this
machi nery was built by a |local welder, basically for
$3,500, so it has application to all your small cider
mlls. |If you |look at the price of pasteurization and
things like that, you' re | ooking at a consi derabl e anpunt
of nmoney, so it really does have a |lot of potential for
use.

MR. COLMAN: Do you think a unit |ike that could
be used for other fruits and veget abl es?

DR. KELLER: Probably.

MR. . What is your source of energy to
mai ntai n your water tenperature?

DR. KELLER: Dave, Kirk, you want to answer
t hat ?

BOLSTER: There were four heating el enments.
So it was electric?

BOLSTER: Yes.

3 3 3

Okay. What was your estimted
cost there? $3,500 is the one-time cost. What's the

ongoi ng cost ?
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MR. BOLSTER: |'m sure the neter was clicking
very quickly.

MR. : That's the first thing
everybody, all the fruit growers are saying when you talk
about hot water treatnent. Yes, it may not cost much to
buil d, but what's it going to cost to operate?

DR. KELLER: The heater didn't stay on the whole
time, mnd you.

VR. : Oh, yes, | understand.

DR. KELLER: It gives heat and then it kicks
of f.

MR. : Right. You have a thernostat,
just like a hot water heater.

DR. KELLER: Ri ght .

MR. :  And you just adjust that
(i naudi bl e), so you don't really need to go (inaudible).

DR. KELLER: The point is that it is possible,
it is feasible, and it's possible for small producers to
do it.

MR. : I'"mjust representing what
growers are going to tell me when | get back

DR. KELLER: Yes. Well, we have to neasure it.

MR. . They're going to say, "You cone
back and give me an answer to that."

MR. SNODGRASS: | have the bills.
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DR. KELLER: You have the bills?

MR. SNODGRASS: For peak season tinme, okay?
MR. Seriously, that would be good.
MR. SNODGRASS: (I naudi bl e.)

DR. KELLER: Yes?

M5. ZINN: Well, I'"'ma little confused, because
you tal ked about a 1 to 3 |og reduction and--

DR. KELLER: 1.5 logs is what we get with the
natural flora--

DR. MLLER In the |ab.

DR. KELLER: Right, in the |ab.

DR. MLLER Wth E. coli 0157.

DR. KELLER: No, no. Wth 0157 we get the 3.
The thing is, is with natural flora, the problemwth
trying to neasure | og reduction when you're just using
natural flora is, nunmber one, there's a substanti al
nunmber of spore formers there. You're not going to kil
spore formers. They're all way, way nore heat resistant.
But that is not our organismof concern anyway, So it
doesn't really matter.

Ot her than that, there is sinply not, generally
speaki ng, that many bacteria on apples, period. Wen we
have done even very bad apples, it's very unusual for us
to see anything higher than log 5 on apples, in the ones
that we've done with the natural flora. So in order to
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really look at it, we have to put bacteria on there to
see if we can really kill them

MS. ZINN: | saw in sone of your results--

DR. KELLER: Right. Those were--

MS. ZINN: --the inocul ated ones.

DR. KELLER: Yes, the inocul ated ones, they
start about log 5, and that's 0157. It has a particul ar
type of sensitivity to heat, that's what, and it al so
happens to be the target organism \What we want to see,
we want to see a 5 log kill in the pathogen. That is the
pat hogen, and we do get a 3 log kill there. That is with
that particular strain.

When we went to the pilot plant to verify this,
we can't use that one because it's too hazardous, so we
go with the surrogate, and the surrogate, we got a 2 |og.

MS. ZINN: Where will the other 2 | og reduction
conme fronf

DR. KELLER: Well, one of the things that we're
hopi ng, that may be extrenely prom sing, is culling.
Appropriate culling, and al so not using drops. There are
ot her intervention nethods that we sinmply haven't | ooked
at yet. We don't know how nmuch we'll get fromthat.

The other thing is, is we really--again, we have
to go hack to what Art said originally. W have to | ook
at what the real risk is of internalization, because |
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can tell you right now, if I can put 12 |og of 0157 on
the surface, and | nean strictly on the surface, not
internalized, 1'Il kill all 12 log with this heat
treat ment.

But what does that really nmean? You're not
really reducing the risk, because if you' ve still got the
same anmount internalized, that doesn't nmean anything. W
have to know what goes in and where it goes in.

Yes?

MR. BOHNE: Keith Bohne from Massachusetts. How
much E. coli 0157: H7 have you found inside an apple?

Have you | ooked? Have you cul tured?

DR. KELLER: You're asking us to find a needle
in a haystack.

DR. MLLER Right, but this is the question.
You can't find these organisns very frequently. These
are | ow occurrence events.

MR. BOHNE: So what's the risk?

DR. MLLER: Well, we can't answer that
question. All we can do is cite the epidem ol ogy, and we
know t hat people are becom ng sick. The problemis where
you're trying to isolate a particular orchard or a
particul ar apple and determ ne whether or not it has E.
coli.

M LLER REPORTI NG COVPANY, | NC
507 C Street, N E

Washi ngton, D.C. 20002
(202) 546-6666



| think you have to say that if you look in the
uni verse of orchards and the universe of apples, sone of
t hem have E. coli or Salnmonella. The question is, where
are they | ocated and where are the conditions that
promote this? So, once we know that, then we can take
measures to reduce those occurrences.

MR. : But even when we tal k about
this, are we tal king about the |ikelihood of it
occurring? And this result shows that even that
i kel'i hood of occurrence is way down, and it's effective.
So | think we should not minimze the result sinply
because we cannot or we did not |ook for E. coli 0157:H7
itself. | think that this result shows that with the
consideration of the likelihood to occur, it's a very
effective method.

DR. MLLER  But, as Sue nentioned, we don't
know if it's being applied at the right spot on the
apple. That's the caveat.

MR. COLMAN: Matt from Ardens Garden. Here's a
question. What is--is it feasible, if the apples, if
there was a way to either cut themin half, so sone of
t hat heat could get into the inside to kill that? 1Is
t hat - -

DR. KELLER: No, no. That woul dn't work,
because the apple itself has a lot of air. It's a very

M LLER REPORTI NG COVPANY, | NC
507 C Street, N E

Washi ngton, D.C. 20002
(202) 546-6666



good insulator. So, again, if you cut it in half, what
are you heating? The surface that you cut. It's a
matter of penetration, and besides, at that point you
woul d be affecting the juice quality or the juice flavor.

The beauty of this is that because the heat
penetration is not very deep into the apple, you couldn't
possi bl y--you know, nmost of it is going in and it's cold,
and nmost of it is not being affected, and your flavor
shoul d not be affected.

DR. MLLER: Could | interject? There was an
interesting comment, and no data at all to back it up,
but if you renmenber the picture that Gerry Sapers showed
of the dye penetration, there nay be sonme benefit by
coring an appl e.

MS. ZINN: How do you do that cost-effectively?

DR. MLLER: | agree. |'mjust speculating that
this may be a way to reduce ri sk.

MR. TIERNEY: Paul Tierney, Massachusetts
Departnment of Public Health. 1'Il be interested in what
our discussion is going to be here, but I'ma little
per pl exed.

| mean, 20, 25 years we're talking,
unfortunately, and I don't nean to be call ous,

(i naudi bl e), and we're talking (inaudible). You know, in
shell fish, you have anywhere from 12 to 16 deat hs per
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year, (inaudible), and there's no comment about
(i naudi bl e), you have it pasteurized if you're shipping
(i naudi bl e) the coast.

| mean, |I'mjust wondering, | nmean, if you have
good GWPs- - GAPs, GWPs, or HACCPs--and you're dealing with
appl es that you don't even know whether they're
contam nated in the first place. | nmean, it seens to ne
that we're spending an awful | ot of research and tinme on
sonet hi ng where you really sit down and | ook at the
public health risk, now obviously you have certain
popul ati ons out there that are nore affected than others,
and certainly with a good educational programyou're
hoping to get to these popul ations and reduce their risk
of exposure.

It's nore of a comment than a question. 1'm
just (inaudible).

MR. SCHWALM  You know, just to say a couple of
things, one is that certainly the concerns about relative
risk of cider to other foods is a legitinmate question,
and that's sonething that is being addressed in the
proposed rules on juices and other foods. But that's not
really the purpose of our neeting here today, those types
of issues. They are legitimate issues, but this is not
really the forum for that.

M LLER REPORTI NG COVPANY, | NC
507 C Street, N E

Washi ngton, D.C. 20002
(202) 546-6666



And we have tried to pull together sone
i nformation about risk assessnent. That is going to be,
| believe, first thing tonorrow norni ng--whoever has got
t he agenda--so hopefully we will be covering what we do
know about risk assessnent with respect to cider
producti on.

MR. . Well, let me respond. | nean,
t here was somet hing nentioned earlier that was sort of
di sregarded. | nean, in a lot of our (inaudible), a |ot
of (inaudible), FDA |loves to get its teeth into
sonething, and it loves to get its teeth into sonething
(inaudible), it loves to get its teeth into (inaudible).
Extrene cost, extreme aggravation for (inaudible), both.

MR. GARCI A: CGuadal upe Garcia, Food and Drug
Adm ni stration. As for your question, they are
pasteuri zing nost of it now, but considering the fact
that 0157 is sensitive at (inaudible), it suggests the
only ultimate way to be safe is to pasteurize apple juice
products

DR. KELLER: In fact, what we are doing is
pasteuri zation. Wat we're doing is killing everything
on the surface. Wen it's on the surface, it dies.
Again, | have to reiterate, | have to point out, the
critical question here is what is internalized, when is
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it internalized, and what is the risk that this wll
really happen?

When we' re soaking apples, that's a hell of an
extreme way to do it. | nmean, we're soaking themfor
five mnutes. E. coli isn't even notile, you know. How
does it get it? Certainly I can't foresee a situation
that occurs very frequently in nature where an apple
pl unks down into a cultured E. coli that's at 10 to the
ninth cells and sits there. You know, | just don't see
t hat happening nmuch. So what is the real risk? W just
don't know.

DR. HHRST: Wth sonme varieties of apples, Red
Delicious in particular, they have an open calyx. W
have a common problemw th noldy core which is caused by
fungus in the core of the apple, causing nold on the
inside, and it's thought that the fungus gets in very
soon after flowering, so it's early on in the grow ng
season. And so it's not perhaps unrealistic to wonder
whet her E. coli m ght be getting in very early in the
grow ng season and just sitting there, perhaps.

DR. KELLER: Yes, but your nold is a natural
i nhabi tant of the apple. E. coli generally is not. And
as Art and Gerry--

DR. H RST: Well, (inaudible)
envi ronnment - -
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DR. KELLER: --as Art and Gerry pointed out
earlier, it is very possible and there is sonme evidence
that the nolds are in fact antagonistic, and E. coli
woul d not survive well in that situation. So, again, we
don't know what the risk is.

DR. MLLER: | think the key word here is, there
is an opening, and that is probably the mechani sm by
whi ch organi snms get in, assum ng they actually do get in.

Cerry Sapers?

DR. SAPERS: | would just like to comment about
sonme work that we have in progress. W know that early
on apples, imature apples, grow with the cal yx pointing
up, and if a source of airborne contam nation did bl ow
over the orchard, it would be possible for the orchard--
for the apples to be contamnated fairly early in the
growi ng season

Now, we have just within the |ast couple of days
obt ai ned sonme sanples that were provided to us by Penn
State, of apples, four or five different varieties,

i mmature apples that are about so big, an inch and a half
in dianeter. W wll be analyzing them and | ooking
specifically for evidence of internalization of any

organism We will | ook for evidence of bacteria in the

appl e.
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We're also getting sone simlar sanples from
Kirk and Dave at Placerville, and I want to thank them
for all of their work in our behalf. Those apples, |
understand, will be shipped to us or have been shi pped.
So we expect within the next nonth or so to obtain some
data show ng whet her or not these early apples, these
i mmature apples, do have any bacteria within the core.

DR. MLLER: | think we need to keep novi ng
f orwar d.

DR. KELLER: Ckay.

DR. MLLER: Now, we are noving on fromthe
apple to the crushed product, and into the actually
expressed juice, and our next speaker is Dr. Randy Wobrobo
from Cornell University, who is going to talk to us about
UV treatnment of cider. And we need to go through a
t echnol ogy transfer here.

DR. WOROBO: Ckay, now the technology is in
place. I'Il just introduce nyself. 1'mthe
m cr obi ol ogi st who has been working closely with two of
t he engi neers who have been involved in devel oping this
new technol ogy for processing of apple cider.

| arrived at Cornell two years ago, and two
years ago there was really only one alternative for apple
ci der producers that has been proven as an adequate
process for the inactivation of E. coli 0157 in apple
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cider, and at that point in time and nowit's only
pasteuri zation. And just so that everybody knows, it's
160 degrees Celsius for 6 seconds with any apple cider
bl end | ess than 50 percent Red Delicious. Anything
greater than 50 percent Red Delicious, it's 11 seconds.

The problemthat | was hearing back froma | ot
of the small apple cider producers in New York State was
t hat pasteurization had a couple of flaws that they
weren't exactly pleased with. First of all, it was
costly. Second of all, it's labor-intensive. It
requires a good bit of training to actually ensure that
the pasteurization holding time and tenperature is what
you want it to be. Because the problemif you haven't
got the tine and tenperature matched perfectly, if you
have a | onger holding tinme, you can get flavor defects in
the cider, and this was a big concern for the apple cider
producers.

And, thirdly, a |lot of these apple cider mills
are over 100 years old, and the buildings that they are
housed in, they don't have the space for thernal
pasteuri zation units when they cone in on skids, so this
presented an additional expense for actually building an
addi ti onal housing for the pasteurization unit.

So since | have an extension appointment, and
the apple cider producers were saying "W need sone
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alternative technol ogies,” sonme of the research that ny
| ab was sort of directed towards was | ooking at
alternatives, and basically to come up with alternative
met hods to thermal pasteurization for the inocul ation of
0157 in apple cider, and to keep in mnd the small apple
ci der producers.

Initially we started | ooking at ultraviol et
l'ight, and we purchased a water unit because at that tinme
that was the only unit that was available. W used an
Atlantic UV unit, an SJ-2400. The problem was, when we
passed apple cider through inoculated with 0157, we found
that it required anywhere from80 to 145 m nutes to
actually achieve a 5 log reduction. It wasn't feasible,
and we realized very early on that it's because the water
units, it has high penetration because there's no solids.
We needed sonething that actually had a very thin film so
that you get full exposure of the apple cider.

At this point in time we didn't have the
technology. We also didn't have the capabilities to
buil d an equi pment such as this. And it was sort of
fortuitous because two engi neers called me up and asked
me, "Could you be interested in doing sone work for us on
the inactivation of E. coli in apple cider using UV?"
said, "It doesn't work, we tried it,"” | said, "unless you
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can create this thin film" And he said, "That's exactly
what we can do."

So this is really how the coll aboration began,
and the two engineers, they created a small conpany
call ed FPE, and we started to work on a single UV | anp,
because we had to go froma theoretical to actually build
up to a scale to see if it works in a commercia
si tuati on.

So we used a fixed speed and a single | anmp, and
we passed apple cider through that was inoculated with
0157, and we found that it did achieve a 1 |og reduction,
and this was just a single lanp. At the sanme tinme, we
wanted to see how-sort of see what the difference was
conpared to water, so we inoculated at 8 | ogs, passed the
wat er through it, same fixed rate, and it was conpletely
sterile. It just shows how much solids affect the kil
rate of UV.

Fromthis fixed speed rate, we were able to
calculate the lethality of UV |ight against E. coli 0157
in apple cider. And basically what happens is, you
measure the ultraviolet exposure in mcrowatts, and this
curve is signoidal, and at this plateau at the very
begi nning, this actually the injury phase because the UV
i ght doesn't kill the bacteria right away. It actually
danmages a lot of the DNA, and they're still able to--
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they're just injured--they're still able to resuscitate
and grow under the appropriate conditions. Okay?

But once you get past this point, you get a very
dramatic kill. And we wanted to make sure we got from -
this is in log nunmber of organisms--from8 down to at
| east 3, so we knew that it was roughly around 12, 000
m crowatts of UV exposure that we had to obtain for apple
ci der.

So fromthis graph we were able to get sort of
a--how woul d you say it?--a calibration curve that we
wanted to try and span across different apple ciders. W
al so had to scale up now, so that we were trying to
achieve a 5 log reduction with a single pass, and we had
to make sure that we were accommodating for different
ci der variations such as the ampunt of solids, the anmount
of color that actually--the browning reaction that occurs
with cider, and we also had to make sure that there was
adequate safety features.

In the final design there are eight |lanps, it
still utilizes the thin filmtechnol ogy, and it has two
i n-stream conti nuous UV sensors which are placed at the
back of the housing. The next slide will show you this.
It's conpact. |It's about the size of a kitchen
di shwasher that you wheel in. And it has a flow rate
that can get up to about 4.5 gallons per m nute, which
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for nost apple cider producers is in the range that they
woul d require.

So this is basically the unit. You have a
conputer interface which really takes the calibration
curve and it takes the UV readings. You have a UV sensor
here and also at the top. The UV exposure is neasured
every 20 mlliseconds, and the UV exposure goes to the
conputer interface. It tells the punp, which is |ocated
on the other side, how fast it should be going, so it
slows it down or speeds it up automatically.

The cider cones in through the bottomof this
tubing, and this is--what you see inside is, you have
outside a stainless steel exterior tube. Next to it is
where the thin filmis actually going through. You have
a quartz tube inside. It has to be quartz because, don't
forget, UV is bl ocked by normal glass, so it has to be
quartz. And then you have the | anps on the interior, and
that's basically the whole system Enters through the
bott om and goes out through the top.

MR. : Sir, howthick is that channel ?

DR. WOROBO It's less than 5 mIlinmeters.

MR. . Five mllineters.

DR. WOROBO Yes. It's less than that.

So what we did was, we extensively tested this
unit in the lab. W used three different strains of E
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coli 0157. We also used upwards of 15 different cider
varietals and different blends of apple cider, and
basically what it cane down to is, we got a | og reduction
of high 5 s and above 6 logs with a single pass. And as
you can see, the three different strains of 0157 were
very simlar in terms of their UV sensitivity or
resistance. So we were able to achieve a greater than 5
| og reduction with a single pass with the final design.

We also had to | ook at what was actually
happening to the taste of the cider, since this was one
of the maj or concerns for the apple cider producers. Dr.
Mark McLel |l an, who was the chairman of our departnent at
the time, conducted the sensory work, and he found that
there was no statistical difference between UV treated,
raw, and HTST, which is high tenperature-short tinme
pasteuri zed apple cider. So it wasn't affecting the
flavor of the cider at all.

At that--and this was about in April, | believe,
wasn't it, Dave? In April we were invited out to the
Apple Hill project out in Placerville, California.
won't have to go through, but basically it's FDA, USDA,

i ndustry and academa. |It's a collaborative research
effort. It's a wonderful opportunity to have.

So the study we wanted to see was, how was it
actually carrying itself out in a typical cider mll
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setting. So we had the sanme apples that Sue had

menti oned, put them through a typical wash, the
hammerm ||, the press, and we took the cider, and we had
200 gallons in the press. W had two different varieties
on two different days. We had Red Delicious and Fuji.

It was unfiltered, and we divided it into three batches.

We then took 60 gallons and we reserved it for--
just to see what it was doing to the natural mcroflora.
We t ook another 60 gallons and we inoculated it with a
surrogate organismwhich I had al ready done research on
toidentify that it had the sane UV resistance and
sensitivity as the three strains of E. coli 0157, and the
organismis called E. coli, and it's the same one that |
believe Gerry used in his studies. It's ATCC 25922.

So this was our surrogate. We inoculated it,
and we passed it through, and we took sanples at various
stages throughout the run. And what we found is that it
just basically reinforced the data that we had obtai ned
in the lab. W were achieving high 5s, 5.89 |og
reduction with Fuji apple cider, and 6.46 |og reduction
wi th Red Delicious.

The cider that we used on these days was
extrenely dark and it had very high amunts of solids
because these were just col d-stored apples, and when
woul d you say they were harvested, Dave? October?

M LLER REPORTI NG COVPANY, | NC
507 C Street, N E.

Washi ngton, D.C. 20002
(202) 546-6666



MR. BOLSTER: Yes, early October

DR. WOROBO: Early Cctober, and this is late
April, so they were just about at the very final stage of
use. So this basically reinforced the fact that with a
single pass in a typical cider mlIl situation, it is also
ef fective.

At this point I would |ike to do sone
acknow edgenments, first of all to the FDA, USDA, EI
Dorado County, and University of California at Davis, the
Apple Hill G owers Association, and finally the New York
State Appl e Research and Devel opment Fund, as well as the
USDA, and Anne woul d be pleased to see that this work has
actually been funded by CSREES. W are not only | ooking
at ultraviolet light for treatnment of apple cider, we are
al so | ooking at potassium netabisulfite and
di net hyl bi car bonate, and we have shown what those two
processing alternatives, that they are al so capable of
achieving a 5 | og reduction.

So if you have any questions?

MR. COLMAN: Yes. I'm Matt from Ardens Garden
| wonder, now, have you tried this UV machine with any
ot her kinds of juices?

DR. WOROBO:.  Yes.

MR. COLMAN: O just with water?
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DR. WOROBO. No, we've also tried blueberry
juice, we've tried orange juice, we've tried carrot
juice, we've tried grape juice, wine. It works with all
of them except for the orange juice, and the problemwth
orange juice is that it has a high Vitamn C content, and
Vitamn Cis actually a UV quencher, so it takes up the
ultraviolet |ight that would actually be germ ci dal
agai nst the bacteria and it prevents it fromexerting its
germ ci dal effects.

Yes?

MS. ZINN: What's the cost of a machine, and is
there | abeling that needs to go on the product if you're
using it, and al so have you thought about using--is there
any usage of UV light on the fruit before it's pressed?

DR. WOROBO  Okay. Your first question, the
price is--Wsco, which is a distributor, is selling it
for $13, 000.

And your second question was the | abeling.

Ri ght now | don't believe that--the only regul ations that
are inis if you haven't shown that it achieves a 5 |og
reduction, you have to put on a warning | abel, so--

MS. ZINN: Okay, but |I'mtal king about does an
irradiation | abel need to go on it.

DR. WOROBO:  No.
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DR. HANSEN:. Pat Hansen, Food and Drug
Adm ni stration. No.

DR. WOROBO. Ckay, and then the--

MR. . Excuse ne. Has the FDA approved
this for use?

DR. WOROBO: No, it has not been approved yet.
There is a--presently--they had a petition in and it
wasn't conplete, and now there's a new petition in for a
UV process, so it's in--

MR. . Has that been done by you or
sonebody el se?

DR. WOROBO. No, that's done by Day Fresh.

You had your hand up. Yes?

MS. HORAN: Chris Horan, Con Agra Grocery
Products. Do you know what the l[imtations are in terns
of color or (inaudible) or opacity of the juice? You
menti oned- -

DR. WOROBO:. We've tried it with--are you
tal king just specifically for apple cider?

MS. HORAN: No.

DR. WOROBO: Ckay. For--

MS. HORAN: We do juice blends, for exanple |ike
i n beverage base.

DR. WOROBO: The cal i bration curve has been
wor ked out specifically for apple cider, so when we

M LLER REPORTI NG COVPANY, | NC
507 C Street, N E.

Washi ngton, D.C. 20002
(202) 546-6666



passed carrot juice through, it's got a |ot nore solids
t han apple cider, and we found that it had a 3.5 | og
reducti on using the calibration curve that we had

constructed for apple cider. But all you have to do is

just do the m crobiology and figure out a new calibration

curve and you could use it for that. Yes?

MR. . What kind of path (inaudible)
does the juice have fromstart to finish?

DR. WOROBO: In terms of distance or tinme?
Di st ance?

MR. . Invol ving distance.

DR. WOROBO:. Ckay, distance, | believe it's--

MR. : (I'naudi ble) tine.

DR. WOROBO. --the distance is about, I'd say,
75 centimeters to maybe a nmeter. I'mterrible with
inches. |'m Canadian. | grew up on the nmetric system

Ot her questions?

DR. CRASSWVELLER: Just a coment . | assunme Jim

-Rob Crassweller, Penn State--1 assunme Jim Cranney is
going to be here tonorrow?

DR. M LLER  Yes.

DR. CRASSWELLER: Because he sent out a note,
don't know if everybody got it, but he sent out a note
yesterday. Did you see that?

DR. WOROBO:. | just saw it before ny talk.
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DR. CRASSWELLER: Yes. Essentially, what he
said, as | understood it, that you got approval or that
you got--you showed that you were able to validate it.
Yes, he said you validated it, but the problem was, the
| evel s were too high?

DR. WOROBO  Ri ght.

DR. CRASSVELLER: | don't know if the FDA people
can comrent on that.

DR. WOROBO: | think Pat woul d be--

DR. HANSEN:. (Il naudible.)

DR. CRASSWELLER: Okay, good.

DR. HANSEN: (I naudi bl e) Cranney.

DR. WOROBO: Any ot her questions?

MR. COLMAN:  Matt Col man, Ardens Garden. Since
there are so many FDA people here, do you think nmaybe you
coul d do sonet hing about that petition?

DR. WOROBO:  Any ot her questions?

[ No response. ]

DR. WOROBO:. Okay. Thank you.

DR. M LLER: Thank you, Randy.

The next speaker is fromthe University of
M nnesota, and the presentation will be given by Imme
Kersten, who is a graduate student of Dr. Tatini at the
University of M nnesota, and this and the next talk, talk
about - -di scuss a very |low tech but presumably prom sing
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technol ogy on | ooking at the effect of thermal fl uxing of
juice to reduce pathogen | oads.

Yes, we've got to do a technol ogy shift here.

MS. KERSTEN: Because of the increased concern
t hat we've obviously been tal king about all norning,
about the presence and survival of pathogens such as E.
coli, Salnrmnella, Cryptosporidium possibly Listeria,

t here has been this talk about nandatory pasteurization,
t hough we know that the smaller--particularly the smaller
appl e orchards find this quite unfavorable because of
cost, and also they feel that pasteurization m ght alter
the quality of their product.

Therefore, we do have increased research devoted
to finding alternatives to pasteurization, some of which
we have tal ked about today, but they also include
i sostatic high pressure, the pulsed-electric field,
filtration, ozone, UV light we just heard about, and then
my research which is on freeze/thaw ng.

Freeze/thawing is a viable nmethod for really any
orchard which already has freezer capacity or also
because there is little start-up capital necessary, you
know, conpared to pasteurization. One M nnesota orchard
told us it would cost them approxi mately $5,000 to
$10,000 to install enough freezers for this nethod, or he
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coul d possibly pay sonmeone else to freeze at 10 to 25
cents per gall on.

We al so know that with freezing there is mninm
to no nutritional |oss, and quite possibly there is no
change in sensory characteristics. However, we have not
as of yet done any sensory testing.

| also want to nention about the freezing, that
at least in Mnnesota, which is what | know, it is
al ready not unusual for the orchards to freeze at the end
of the season and then sell it the follow ng season, so
it's not an entirely foreign idea to begin wth.

The use of freezing to get 5 | og destruction of
E. coli, which is what | focus on, can be thought of as
contradi ctory because generally freezing is thought of as
a nmethod of preservation and not as a nethod of
destruction. Also, the presence of sugar, which is in
relatively high content in the cider, is sonetines
t hought of as a cryoprotective agent. However, in this
case it does not seemto protect the E. coli upon
freezing. And, on the other hand, the high acid and the

presence of preservative do seemto have a supportive

i nfluence on the behavior of E. coli in the frozen
system

"Il briefly go over ny methods. | have used
four different strains of verotoxigenic E. coli. The two

M LLER REPORTI NG COVPANY, | NC.
507 C Street, N E
Washi ngton, D.C. 20002
(202) 546-6666



first strains, OD and 933, are both 0157:H7 strains. OD
was a strain isolated fromthe Odwalla juice outbreak in
California, and 933 is generally recogni zed as one of the
nore acid-tolerant strains. The 406 and 0104 are just
two non-0157: H7 strains. W wanted to use as nany
strains as possible because we know that there is al ways
this variability within strains, so we can see if
freezing generally has--what kind of inpact it generally
has.

| used fresh, unpasteurized, non-autocl aved
cider. That's cider that has not been sterilized, so al
of the natural flora is still present when all of these
experiments are conducted. | purchased the cider from
five M nnesota orchards, and only two of the orchards
produce cider w thout any preservative at all. The
remai ni ng orchards use sodi um benzoate as their
preservative.

Early on in the season the pH ranged from3.1 to
3.6 and the colifornms fromless than 10 per m to 50 per
m, and no E. coli was detected in any of the cider
t hroughout the entire season.

First we started out with nore small-scal e
experinments in test tubes. Each test tube contained 10
ms of the juice. The test tubes were inoculated with
each strain and then frozen for up to eight weeks, so
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then at each week's tine a set of test tubes were renoved
and then defrosted so we could see the progressi on over
time and what the influence--and what damage the freezing
had on the E. coli over time. Once we pulled them we
defrosted themin a roomtenperature water bath, and then
enunerated them and held themin a 4 degrees Cel sius

cool er until gone.

Anot her experinment we performed in test tubes
was freezing them for four and seven days, and then we
gave them a |ight heat treatnment, 50 degrees Cel si us.

And then finally in test tubes we subjected themto 2 and
3 degrees frost cycles and then held themalso in 4
degrees Cel sius cooler until no E. coli was detected.

After the test tube experinents, we did nove on
to | arge container experinents. This is a very simlar
experinment as with the test tubes. W just used gall ons
and half-gallons. And just one thing we did differently
is that also with the gallons and hal f-gallons, we
i nocul ated themwith cells that grew at a | ower pH of
5.2. In all the other experinments, the cells were grown
at a nore nornmal pH

This is data froma Master's student, a forner
University of M nnesota Master's student, and the nost
inportant thing to take away fromthis data is that at a
| ower tenperature we do see increased survival of E.
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coli. Al of the taller white bars indicate 4 degrees
Cel sius, which is the cooler tenperature, and what's

i nportant about this is that cider is generally stored at
this tenperature, so we know then that E. coli at the
refrigeration tenperatures is going to be hangi ng around
a lot |onger than at higher tenperatures.

This research that he conducted shows that at pH
of--well, that if you--this first one here is that a pH
of 3.6 is really what you want, or |ower, to have
adequate injury and death of E. coli. Oherwise, all the
bl ack bars are showing injury, and there is very little
injury at these higher pH s.

And what is really inportant about this is, in
my--in all of the orchards in Mnnesota, the highest pH I
had was 3.6, so it would fall into here. However, other
research has shown that the pH of the apple cider can be
as high as 4.4. There was sone research done in
Connecticut. And so this cider is going to even pose
greater problens, because if the E. coli--if the cider is
contam nated, it is not going to sustain as nuch injury
and will hang around a | ot |onger.

And one note on these two pieces of data that
you saw fromthis former University of M nnesota student,
it was all perforned, if you notice the |og on the side,
it was only at 3 | og because it was perfornmed before the
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FDA issued its (inaudible). So this is all ny research
now, it was all done at 6 |og.

This is just an exanple using strain 933, just
to show you how over the weeks, | would freeze up to
ei ght weeks, and you can see how there is a gradual
decrease in the survival of E. coli over time, so it
shows how just the freezing al one does have--is
i nfluenced by the tine.

Okay, now sone results. First, to clarify so no
one gets confused, when it says a week here, that neans
how many weeks it has been frozen, and when it says a
day, that's how many days it is held in the 4 degree
cool er until we have (inaudible) as such.

So this is using unpasteurized apple cider that
does not contain any preservative at all in test tubes,
and you can see with the first three strains, 933, OD,
and 406, if you freeze for three weeks and then defrost
and hold for three days, you have 5 | og destruction.
However, in the final strain, 0104, which is one of the
non-0157: H7, you need to hold an additional two days to
have the 5 | og destructi on.

So, in conclusion, we say that with the
unpasteuri zed apple cider that does not contain any
preservative, you need to freeze for three weeks and then
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hold an additional five days to get the 5 |og
destructi on.

So here is a simlar set of data. This tine,
however, it's the apple cider with sodium benzoate as the
preservative. And in all four strains, if you freeze the
test tubes for one week and then hold for three days, you
have 5 | og destruction. So inmedi ately you can see there
is a fairly dramatic difference in the | ength of survival
of E. coli, whether the cider contains sodium benzoate as
a preservative or does not contain preservative at all.

Then, because it takes a m nimum of one week of
freezing plus the additional holding to get the 5 |og
destruction of E. coli, we also briefly | ooked at sone
ot her nmethods to see whether we could shorten this tine,
particul arly when the cider did not contain any sodi um
benzoat e.

So the first nethod was applying light heat, to
50 degrees Celsius, to cider which had been frozen, and
we did |l ook at one day and three days and four days and
seven days periods to give us the best results, and we
did see an alnpost 5 | og destruction after one week with
sodi um benzoate and a 4 | og destruction when there was no
preservative.

Some possibilities to get up to 5 | og would
maybe try freezing a little bit | onger than seven days,
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maybe ei ght days, nine days, or to hold it for a couple
of days. There was no holding involved this time. O to
raise the tenperature slightly, 55 degrees Cel sius.

| should note that when we applied the heat, it
was only up to the tenperature. There was no hol di ng at
50 degrees. It was brought up and then i medi ately
cool ed.

The ot her experinment was the use of freeze/thaw
cycles. We first tested two freeze/thaw cycles, but that
was not adequate, so we noved to three freeze/thaw
cycles, and one cycle in a test tube would be 24 hours of
freezing, and then we would defrost it and then freeze it
agai n for another cycle.

So what we saw with this was that with benzoat e,
if you went through three cycles, you would hold an
additional two days for a total of six days of treatnent
to get substantially over 5 log. And then w thout
benzoate, however, you needed ei ght days of hol ding for
twel ve days total. So, indeed, you can see that this
time is shortened.

However, the energy expense necessary to have
all of these cycles would undoubtedly even increase with
gal l ons and half-gallons. The cycle tinme for a test
tube, as |I said, is 24 hours, but for a gallon it's 48
hours. And then it takes five mnutes for a test tube to
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defrost and six to eight hours for a gallon to defrost at
roomtenperature, so you are already expanding the time
t hat way, al so.

At this point our research did indicate that the
test tube--that this freeze/thawi ng was a vi abl e net hod,
so we wanted to nove into nore real |ife situations using
the gallons and half-gallons. At this tine the season
was al ready past us, so we had throughout the season
collected juice and then i medi ately frozen it, so for
the gallon and hal f-gallon experinments, the juice had
al ready been frozen once.

We did notice at this tinme in the freezer that
t here was | eakage of some of these containers due to
expansi on, so when | defrosted them | renmoved 250 m's
fromthe gallon and 125 ms fromthe half-gallon prior to
i noculation. So this spill volume would definitely be an
i ssue that would need to be explored and addressed if the
orchards were to use this freeze/thaw nethod. Then, once
the gallons and half-gallons were filled and seal ed,
there woul d be no further chance for contam nation until
t he consuners open them

So we have a little summary of gallons and half
gal |l ons data when the apple cider did not contain any
preservative. You can see that even at four weeks tinme
you still had to alnost hold for one week. This is
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definitely a problem because in apple cider that doesn't
contain any preservative, the shelf |ife is usually about
two weeks, so you're automatically cutting the shelf life
in half. And also during that one week time you have to
t hi nk about additional growth of yeasts and nolds, too,
so it's definitely a problem

And here we have simlar data, but this tine
with the sodium benzoate, and all of this data is at one
week, just using different container sizes and two
different ciders. And if you |ook at the length of tine,
you can see it varies fromthree days of holding up to
fourteen days of holding, and there is variation within
the strains, there is variation within the containers,
and there is variation within and between the orchards.
So that is definitely sonething that needs to be
addr essed.

Then, because we know that E. coli can have an
adapti ve response to conditions of |ower pH, including
i ncreased survival, | performed an additional experinent
in gallons and hal f-gallons where the cells had been
grown at a |lower pH  The prenmi se was that the cells
woul d behave differently when grown at a | ower pH

In fact, this was the case. All of this is at
one week, and you can see that the tinme of hol ding
actually shortened. However, we can't really--this was
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only one trial--we can't say anything definitive.
Definitely nore research needs to be conducted to see
whet her these kind of cells, grown at the slightly | ower
pH, are like the cells, m mc the behavior of cells that
we see in outbreaks.

So, in conclusion, one of the nost inportant
things I think to take away fromny research is that
sodi um benzoate definitely contributes to death and
injury of cells. There was a substantial difference
bet ween when we froze cider w thout preservative or with
preservative.

Al so, we noticed that the behavior of E. coli in
the test tubes was different than the behavior in the
| arger containers. W really don't know the cause of
this variability. Sonme possible explanations would be
that the--generally it is considered that if you freeze
sl ow and defrost slow, that it's going to be nost
damagi ng to the cells.

So in this experinent the gallons would be
t hought of nore as the slow slow nethod, and the test
tubes woul d be fast/fast, so therefore we woul d think
t hat we woul d expect to see nore damage in the gall ons
and half gallons. However, this is not the case. W see
just the opposite.
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Sone possi bl e explanations for this would be
that the distribution of liquid water to ice is greater
in the gallons for sone reason, due to a concentrating
effect in the gallons, or if there is--they just aren't
freezing as conpletely due to their larger size, and
therefore the cells are not going to sustain as nuch
danmage in the liquid water as they would in the ice.

Al so, we don't know the size and nunber of
crystals that are fornmed on, in, or around the cells when
they're freezing. All we do know is that at high cooling
rates, which is what we would see in the test tubes, we
do know that small internal ice crystals are formed, and
that at slower cooling rates, which is what we see in the
| arger containers, externalized crystals are forned,
which tends to | ead to dehydration, and we do know--so
that the internal ice crystals are in fact nore damagi ng
t han dehydration. This could be a possibility. Also,
the freezing point of the apple ciders can vary between
varieties of apples, between tines of the season, between
or char ds.

And, finally, the distribution of pectin and
pulp, it's quite evident when you begin purchasing apple
cider fromdifferent orchards, there is variation. Sone
orchards have a lighter cider with barely any sedi nent on
the bottom Another one is thick and very dense.
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And there has been sone research that has
i ndi cated that perhaps this particulate is protective of
the E. coli. That could be one reason we're seeing that
difference. And then when transferring into a test tube,
if you don't have exactly even distribution, you may not
have as nuch pectin and pulp in the test tubes and
therefore the E. coli would not be as protected.

So it's definitely safe to say that nore
research needs to be conducted in various container
sizes, different pHs, different tines of the season, and
from diverse agricultural areas. W're seeing so nuch
variability between the producers, between strains,
contai ner sizes, that at this point no real definitive
time can be given for length of freezing and | ength of
hol di ng.

And if you wanted to inplenent sone sort of
freezing at this point, you would have to pick a |onger
time to enconpass all of this variability, and then that
| onger time woul d undoubtedly push further into the
season and possibly further into a profit |loss. However,
it's--particularly |I think if you are going to add
preservative to your cider and then freeze it, that does
| ook prom sing.

DR. M LLER: Any questions?
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MR. SMTH: Durward Smth, University of
Nebraska. Not really a question but maybe sonet hi ng.
Have you finished your research on this?

MS. KERSTEN: No.

MR. SMTH: So maybe you could | ook at this as
ki nd of a post-treatnent here, would be to freeze in sone
| arger containers, gallons for instance, and let themsit
for two or three nonths, and then centrifuge and
refrigerate and centrifuge, and take the fluid conponent
and | ook and see what you get, because sone of the sugar
is going to protect the m croorgani sm

As a matter of fact, you'll have sonme of that
that in effect never will freeze. You'll have a fluid
conmponent with a little sedinent at the bottom of the
container, and if you were to wait six nmonths, you could
actually separate that syrup out. It would be a fluid
syrup at the tenperature, and you would have al nost pure
ice at the top of the container. You mght want to do a
qui ck test by centrifuging and take a | ook and see what
m croorgani sms you have.

DR. M LLER: Any other questions or conments?

MR. . How severe is the | eakage that
you nentioned in the gallons and the half-gallons?

MS. KERSTEN: It depends on how you want to rate
"severe". You know, it's nmessy, you know, definitely.
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And | would say that maybe 15 percent of the containers

| eaked. | wouldn't know how to say how severe the

| eakage was. It was definitely on sonme, al nost covered

t he whol e contai ner and then pool ed on
know. Because | would pick up the cont
and there would just be pools of juice
t hen.

MVR. : The reason |

t he bottom you
ai ners thensel ves

on the bottom

asked, and | had an

ulterior notive, is could you recommend that to the

consuner that buys those gallons and half-gallons, and

freeze it and, you know, if there is sodium benzoate

added, then you're tal king about a week, and this way

t hen you avoid the risk of--especially

consider children, at a high risk. Al

when we woul d

ot of hones have

t hose freezers where they could, you know, just put the

jug in there and, you know, a day |ater
they could use it.
MS. KERSTEN: Ri ght.

VR. : So that's what

or two days | ater

| was wonderi ng,

you know, if that's sonething that we could do

(i naudi bl e) until capacity to--until they're going to
(i naudi bl e).
MS. KERSTEN: | think quite possibly, and |ike I

said, | nean, some of these gallons didn't |leak at all.

Sone of the orchards filled to the very top, and those

M LLER REPORTI NG COVPANY,
507 C Street, N E
Washi ngton, D.C. 20002
(202) 546-6666

I NC.



were the ones that | eaked. But sonme filled, even if it
was three-quarters of an inch, you know, fromthe top,
t hose ones didn't | eak.

DR. MLLER  Any other questions or coments?

[ No response. ]

DR. M LLER: Ckay, let's take a 15-m nute break,
and then we'll resune.

[ Recess. ]

DR. M LLER: Can we take our seats, please?

We're going to anmend our program for one
presentation given by Dr. Allen Matthys, who is the Vice
President for Regulatory Affairs at the National Food
Processors Associ ation here in Washington, and Dr.
Matt hys is going to address us on--his title is Apple
Ci der Food Safety Solutions. So, Dr. Matthys.

DR. MATTHYS: Yes. Well, thank you for
providing nme sone tine here to discuss this.

When the apple cider outbreak occurred in 1996,
NFPA had al ready been working in the situation of
possi bl e solutions to this with our menber conpani es and
revi ewi ng options, going back to sone outbreaks that had
occurred in orange juice in 1993 and '94. W convened
our Juice Committee nmenbers again to evaluate the 1996
situation, and they determ ned, based on their know edge
of the industry, that all juices should be pasteurized or
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recei ve an equi valent treatnent, and authorized NFPA to
conmmuni cate the followi ng position to FDA:

"NFPA'"s overriding position is that juice or
juice ingredients should receive pasteurization or an
equi val ent process sufficient to render the juice or
juice ingredients free of vegetative cells of
m croorgani sns of public health significance. 1In this
regard we recomrend that FDA initiate an appropriate
regul atory proceeding to address this and other rel evant
i ssues. "

There are alternative processing nethods. You
have seen those presented here today. W agree for the
nost part that those can work, if scientifically revi ewed
so that we can prove that they have the sane
effectiveness as heat pasteurization. W comunicated
that position to FDA at public hearings and again in
vari ous docunents filed in proceedings pursuant to their
proposed HACCP regul ati on.

| n devel opi ng our position, NFPA considered
several options, including current Good Manufacturing
Practice regulations; the possibility of |abeling
unpasteuri zed juice, including possible warning
statenments; and juice HACCP. W concluded that the only
means of assuring that juice did not contain potentially
pat hogeni ¢ m croorgani sns was to include a m crobi al
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control step or steps that have been scientifically
proven to be effective in providing a | evel of protection
equi val ent to pasteurization in the process.

A warni ng statement was not deenmed sufficient to
conmuni cate the potential for illness to consuners.
| ndeed, if we | ook at sonme of the products that have
war ni ng statenents on them today, they al nost have a
di scl ai ner up above that product saying "This is all safe
and wonderful for you. Never mnd the warning statenment
down below. "™ That is a problemthat we see out there,
very confusing to consuners, on how to address that
warni ng statenment that's out there now

| n addressi ng how to expeditiously incorporate
mandat ory pasteurization or an equival ent process, we
| ooked at the current regulations that are in place,
specifically the Code of Federal Regulations, Title 21,
Part 110, Current Good Manufacturing Practices in
Manuf acturi ng, Packagi ng or Hol di ng Hunman Food. All food
products produced in the U.S. other than USDA products
are covered by this requirenent, and I'ma little
surprised today not to see that docunent in our packet.
| would hope that it would be provided to all the
participants here, because we all have to conply with
t hat docunent.
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That docunent, under 110.80(a)(2), states that
"Raw materials and other ingredients shall either not
contain | evels of mcroorgani sns that may produce food
poi soni ng or other disease in humans, or they shall be
pasteuri zed or otherwi se treated during manufacturing
operations so that they no | onger contain |evels that
woul d cause the product to be adulterated within the

meani ng of the Act," the Act of course being the Federal
Food, Drug and Cosnetic Act.

That regulation | think gets to the heart of the
matter. It is a "shall,” not a "should." That neans it
is a mandatory requirenment. And our feeling was that al
FDA really needed to do was to enforce this regulation
for those products which had been shown to be potentially
pat hogenic to consuners via the data we al ready had out
there in the field.

Twenty years ago we didn't worry about
Sal nonella or E. coli 0157 in juice products because we
t hought it died. WlIl, we're wong. W knew 15 years
ago that it could survive. The data is out there in the
literature when you go back and | ook for it. Ten years
ago we knew for certain it would survive.

That's what proceeded us to do a white paper
internally to our nenmber, and why in the spring of 1996,
when marketing for three different of our nenber
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conpani es, three different conpanies had marketing conme
forward and say, "We want to put out an unpasteurized

juice product,” three major conpanies. |In one case they
went so far as to have five vice presidents, the CEO and
the quality control director in a roomfor two and a half
hours, going through a story board presentation.

When that was over, the quality control director
said, "We will not produce that product because we cannot

assure its safety, and here's why," and he pulled out the

white paper on Sal nonella and handed it to his CEO and

his CEO said, "If you can't assure the safety, based on
what we know about it now, we will not produce that
product . "

Simlar situations happened at the other two
conpanies. That's the spring of 1996. Now, their stock
was very low with the sales and nmarketi ng people until
Novenber - Decenber of 1996, when the situation occurred in
the apple juice and they were borne out, and they are in
much better situations now. People do listen to their
quality control people.

There is no excuse for not know ng that that
organi smcould grow, if you are in fact in quality
control in a conmpany. It's your responsibility to know
that, and to take the action to assure that that does not
get through into your product.
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That's probably why currently in the U S.,
al t hough all of our conpanies at sone point have what is
an unpasteurized juice--we produce that product fromraw
appl es and oranges and grapes and berries--why are 98
percent of those products pasteurized? This is one of
t he reasons. That's why the nmjor conpani es are not
putting out these products. That's why they are | ooking
at alternative methods that will provide an equi val ent
kill step, but until they get that, they're going to
continue to pasteurize those products.

Wthin the past six nonths alone we have four
maj or outbreaks: In fresh Manmey puree, which by FDA's
definition of the HACCP proposal woul d have been
regul ated under their HACCP group as a drink, 13 cases,
Sal monel l a, Florida. Raw apple juice in Canada, E. col
0157: H7. Raw orange juice in Australia, 345 cases,

Sal nonel l osis; that's this spring. And raw orange juice
in Arizona, the |atest case and | think, what, 104 cases
and counting at this point.

And FDA's own estimate is, there's sonething
li ke 6,000 to 6,200 annual cases of illness only fromthe
2 percent that's not pasteurized, and zero percent from
the 98 percent that is. How many cases would we have if
nobody pasteurized? | don't even want to think about
t hat .
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Bearing this out, and | ooking at the need for
per haps | ooking at a m nimal pasteurization, as opposed
to pasteurization for a shelf-stable product which does
not need refrigeration, or a longer termrefrigerated
product where you knock the yeasts down and kill those
out, those types of products--with the shelf-stable
products you're dealing with several thousand D heat put
into that product to get it shelf-stable, because you're
killing off yeasts and nolds that m ght spoil their
pr oduct .

The refrigerated product is still |lesser, but if
it has been pasteurized, usually to increase its shelf
life, you're still dealing with several hundred D. So
how do we deal with sonething that's about a 5 D, or
maybe a 6 or 7, if FDA changes what the baseline should
be, based on what they expect those to conme in at?

Under the direction of our Juice Products
Techni cal Commi ttee and our M crobi ol ogy and Food Safety
Comm ttee, we devel oped a research project and conducted
research that has just been conpleted into the heat
resistance of E. coli 0157:H7, various Sal nonell a
species, and Listeria nopnocytogenes in various juice
products. We | ooked at three different juices.

That research has been conpleted. It is
under goi ng a peer review now through our Juice and
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M crobi ol ogy and Food Safety Commttee. We were told at
our June conmmittee neeting that they want this published
and in the public record as soon as possible, so our idea
is to have that published in a peer review journal as

qui ckly as possible. It is being witten now. W hope
to have it submtted to a journal within 30 to 60 days,
and once that is done, we may be in a position to neet
with FDA and go over those results and give sone of the
data to you.

Do you have any questions?

MS. ZINN: It's possible to get contam nation,
is it not, fromfresh cut fruit or an apple that you buy
in the grocery store, correct?

DR. MATTHYS: Yes.

MS. ZINN: Wuldn't you like to get rid of that
al so?

DR. MATTHYS: It's going to be nore difficult
because, one thing, if you have a contam nated apple, the
only person who's going to be ill fromthat apple is the
person who eats it. And if you have interna
contam nation of the apple, you probably won't eat the
core so you may never get it. So if you clean off the
out si de, you reduce your risk.

But if you take that sanme apple and make juice
fromit, you contam nated maybe 10, 000, 20, 000, 100, 000
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appl es out of that one apple. That's the problem you
have with dealing with the juice. You can't pick out al
t he defectives because you're dealing with so nuch

pr oduct .

And you're | ooking at products that may have
been bitten by an insect. You won't see that little hole
that goes in there, stung by one, that goes through the
top, that goes through the bottom You have so nany
means for that to get in there.

It's one of the reasons that, in one of the

papers | put out here, that we are supporting a 50 ppb

[imt on patulin. Wat that will help us do is get rid
of lower quality fruit. It also hel ps exclude the drops
that may be in there. It's com ng out.

Now, our menbers right now are using that limt.
They are testing product offered for sale to them If
you don't pass the 50 ppb Iimt, you will not have
product accepted by those conpanies. 1In fact, if you're
between 30 and 50 on the first test, they'll retest,
because the variability of the test is about plus or
m nus 10. So if you're over 30, you' re going to have a
second test. If you go over 50, then you're out, too.
So you've got two chances to | ose your products right
t here.
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MS. ZINN: We are the processed nation, and we
are the nost obese nation in the world, you know. And
we're going nore and nore towards fresh, and there's
going to be nore and nore out breaks, because when you're
dealing with a fresher commopdity, there's going to be
sonme contam nation

DR. MATTHYS: VWhat's the difference in the core
val ue of the juice, whether it's heat treated or not?
There's no difference in that core val ue.

MS. ZINN: There is a difference.

DR. MATTHYS: Take a |l ook at the true nutrition
nunbers. Look at the nunbers. How many of those
products have nutritional |abeling on them by the way?
Conpare sonme of those nunbers, and you'll see that. Look
at the real nunbers.

MR. TAYLOR: Kirk Taylor from El Dorado. You're
t al ki ng about introducing equi pnent into processors that
can't afford it, you know, 10,000 gallons or |ess. How
do you intend to deal with their product?

DR. MATTHYS: Well, the question is, if you're
produci ng a product that's potentially unsafe, should you
be producing that product? Should you be permtted to
produce the product?

If we're dealing with a snmall restaurant, for
exanpl e, and sonme of the State guys go out and inspect
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that restaurant and find they have unsanitary conditions,
are they going to say, "Well, this is a small nom and- pop
operation, it's not big |ike some of these chain things,"
so we're going to let themcontinue? O are we going to

cl ose them down until they get hot water. They'll close

t hem down.

MR. TAYLOR: Yes, but some of the nom and- pop
organi zations are run better than sone of those big
restaurant chains, if you want to use that anal ogy.

DR. MATTHYS: If they're putting out good, safe
product, but can they agree that they're doing that?

MS. ZINN: So then we can die of heart disease.

DR. MATTHYS: The problemthat you have is--and,
you know, the answer to the problemis, if you're a small
processor, how do you know you haven't caused sonebody to
be ill if you have not been taking the proper steps.

When | read in that article that the majority of the
peopl e produci ng apple cider were not even washing their
apples, that leads ne to believe, were they cl eaning
anything else either?

The presses, were they even changing the press
cloths? |If they get one sanple through there that's got
E. coli init, they're beginning to contam nate
everything, and | can't guarantee that it won't growin
the press cloths because that pH may not be | ow enough to
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keep it fromgrowing in that particular environnment if
you're not changi ng those things. You have to | ook at
t hat operation.

Yes, sir? 1'lIl be here tonorrow. If sonmebody
wants to talk to me individually, we'll be happy to do
t hat .

MR. SCHWALM  The point was not to try to get
into a debate or anything, but | think that there is a
very inportant point that is being nmade here--thank you,
Allen--in the sense that froma regul atory standpoi nt
this is not an easy issue.

And as you apply sonme scientific data, sonme risk
anal ysis data to nmake these ki nds of decisions, the
gentl eman here from Massachusetts before was tal king
about oysters versus juice. You' ve got 16 people on the
average that are dying from one product, and you have one
death in another product. How, froma regul atory point,
do you handle this type of thing?

You' ve got 98 percent of the industry that is
produci ng a product that is subject to treatnent that
will nmake it a safe product. You' ve got another smal
portion of the industry that is not. Froma regulatory
poi nt of view, how do you juggle these things?

These are inportant issues. These are sone of
t he reasons why FDA and ot her regul atory agenci es have
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had difficulty deciding what is the best way for public
heal th, for our consumers to nove forward on this, why we
are not rushing out with a HACCP rule, that these are
sone of the issues that we're trying to deal with. So
these are real issues, and there is not a black or white,
yes or no, right or wong.

VR. : You can't (inaudible).

MR. SCHWALM  That's right.

DR. MLLER: Thank you again, Allen.

One ot her comment or question?

MR. GARCIA: Garcia with FDA. (Inaudible) that
smal | batch processing, (inaudible) not allowed in |arge
bat ch processing, (inaudible) risk analysis and say
contam nating 50,000 gall ons, why not contam nate 10
gal | ons produci ng, and then you' re better off on your
ri sk, your total risk.

DR. MLLER | want to nmake sure | understand
your questi on.

MR. GARCIA: If a person eats one apple, that's
all they eat, is one apple.

DR. MLLER: So, you--right, it's the sanme
conpari son, except expanded on one person eats one apple
and gets sick, that's a lot different than if you take
t hat one apple and put it into--dilute it into a |arge
batch of juice.
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MR. GARCI A: (Il naudible.)

DR. MLLER: And that, actually that rationale
has been used in the agency for where sone of the cutoff
poi nts have been made.

OCkay, let's nove on. Qur next talk is again
di scussing the--well, in this case warm ng/freezing
cycles, and it's going to be presented by Dr. Steve
| ngham from the University of Wsconsin

DR. INGHAM  Well, I've got to admt | feel a
little bit like I do when | do neat HACCP courses,
because usually in the first 30 m nutes of those courses
we have an argunent |ike we just had about why do we have
meat HACCP, and then | have to cone up and be the
strai ght guy.

Anyway, if we can nmove on, ny talk I think
you'll find follows very nicely after the one that was
ri ght before the break, and what it deals with is again
trying to |l ook at sone |ow tech options that you m ght
have to be able to get this 5 D kill. Now, in case sone
of you are a little drowsy late in the afternoon, I'm
going to try to give you the punch |ines near the start,
and then we'll fill in the background.

We basically | ooked at three different types of
treatments, alone and in conbination. W |ooked at
freezing and thawi ng. We |ooked at addition of organic
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acid preservatives such as sorbic acid or benzoic acid.
And we | ooked at warm short-term storage. Basically,
what we found in our systens was that it was very rare
that a single treatment would work, but it was not rare
for combinations of treatnents to work, and I'm going to
fill in the information on that as we go al ong.

Anot her key point or punch line that | would
like to say right at the start is that it's my opinion
t hat one of the nobst inportant decision-making tools a
smal | apple cider naker could get is a pH neter, because
we found that the pH of cider is really, really, really
critical to what you can do to get a 5 1log kill. And if
you're up at the high end of the pH range, which we
define as 4.1, there isn't nuch that you can do to get a
51og kill; and if you're down at the |ow end, there are
a variety of options.

The final punch line, and | think the speaker
bef ore break woul d agree whol eheartedly with ne on this,
is that it's really tricky to choose your m crobiol ogica
val i dation nethods. And |I've |learned the hard way how
tricky that can be, and I'"mgoing to point out as | go
al ong here some of the things | m ght have done
differently, if I were validating or trying to validate a
process for comrercial use.
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Let's just set the perspective a little bit.

W sconsin is not a huge apple growi ng state. W have
about 90 |icensed apple cider makers. | would guess,
froma survey we've done, that the conmbined production is
probably about half a millionEgallons. O these 90
processors, probably a handful, sonmewhere between 5 and
10, produce the majority of the cider. Those few
processors are going to pasteurization or have gone
because the grocery stores require it.

So really ny work has been for the other 95
percent or 80 percent of these folks that still want to
stay in business, and | at |east value, froman esthetics
point if nothing else, the role that these cider
operations and these orchards play in Wsconsin. W have
a lot of rural areas yet in our State, and | think it's
an important quality of life thing.

|'"'mpart of a team We have three people who
are Extension specialists working on the cider issue.
Teryl Roper works with the growers. | work with
processors, and |I've been trying to come up with the
equi val ent of "farmto table.” The closest | could cone
up with is, I work from"lug to jug." And nmy wfe
Barbara, who is also on faculty, works with the
CONSUNers.
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We al so cooperate really closely with the
W sconsin Departnent of Ag, Trade and Consuner
Protection. We're trying to get grant noney to give sone
web- based i nspection training for those fol ks, and
hopefully on August 1st we're going to have a video out

that you folks m ght want to get about orchard and cider

pl ant sanitation. We' Il have the English version out
this year, and we hope to have a Spanish version out; |'m
guessing it will be ready for next season at the |atest.

Ckay, so what am |l going to tal k about? Well,
we got started in this kind of |ike the fol ks at
M nnesota. We were |ooking at freeze/thaw treatnents and
we had sone interesting results. Then we pulled in sone
ot her approaches and | ooked at nmultiple hurdles. "1l
cover that in depth. Another thing we've |ooked at, and
it has been brought up a few tinmes here today, is the
question of is E. coli 0157:H7 truly the target organisnf
We've done a little bit of work | ooking at sone ot her
target organisns, and I'Il tell you about that. And
then, finally, we've |ooked some at if E. coli 0157:H7 is
so rare out there in apples and in cider, what should a
ci der processor test for to try to get a handle on
sanitation and their intervention strategies?

OCkay, so freezing and thawing in cider, we've
worked with typical cider, pH 3.5. A key nethodol ogi cal
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deci sion we made early on in all these studies is, we
were going to work with previously sterilized cider.
Now, as | said, | |learned the hard way. | m ght not do
this if | did it over again.

But our concern was that the typical enunmeration
met hod for E. coli 0157:H7 froma m xed flora was
sorbitol MacConkey agar. There's a pretty good record in
the literature that injured E. coli do not grow well or
do not form col onies on sorbitol MacConkey agar. So we
wanted to be able to count injured and uninjured cells,
so therefore we used sterilized cider, spiked it with our
cocktail, and then recovered survivors.

In this particular study we worked with two test
strains, and again, the nore strains in your cocktail,
the better, when you do these validation studies. So
what we did, it was a test tube study. W froze it for
24 hours, mnus 20 degrees Celsius. Then we thawed it
out either in the refrigerator, on the lab bench, or in a
m crowave. Then we recovered organi sns.

What we found is that if we recovered our
organi sns with a nonsel ective nedium we had anywhere
fromabout 0.7 to 3.5 logs of kill, and the big variation
was mainly between the two strains. W had one that was
tough and one that was wi npy, as it turned out. If we
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used sorbitol MacConkey agar, we had a much greater Kkill
fromabout 1.4 to 5.6.

So, now what can you take fromthis? Yes, there
is sone lethality associated with freezing and thaw ng.
| f a consunmer called me and said, should | do that, |
woul d say it certainly will inprove safety. WII it get
5 |l ogs? Probably not. Okay, and particularly in this
system where we heated, the pulp tends to floccul ate when
you heat that severely, and | think the pulp is really
protective.

Ckay, so we noved on. We decided to try to
conbine treatnents, and really we had an idea that we got
from doi ng sone other acid tolerance work that | thought
was really kind of a--well, in a way it's not a new idea,
but it requires a new nmnd-set. And that is the idea
t hat you mi ght want to actually, on purpose, hold this
cider at what we would call an abusive tenperature.
Organic acids are nore |ethal at warmer tenperatures;
that's well known.

And what we cane to realize is that inmmed ate
refrigeration is not best for cider safety, and in fact |
had a few cider makers at various neetings come up to ne,
kind of on the sly, afterwards and say, "Well, you know,
sonetinmes we |eave it overnight." Enzymatically, that
makes sense, right? They have nore time to operate.
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Conmpounds are produced. From a m crobiol ogi cal point of
view, if you ignore yeasts and nolds, it m ght be safer.

So we decided to look into this. The range of
tenperatures we were working with is 25 to 45 degrees
Cel sius; for our people who grew up here, 77 to 113
Fahrenheit. Ckay?

Now, | recognize this would require a big m nd-
set change for regul ators, because you fol ks have it
engraved, "Keep it hot, keep it cold, keep it noving."
Ckay? This is saying, "Oh, keep it warmfor a while,
then cool it down." But let's ook at the data and see
how it goes.

So the protocol we used, we had a range of heat-
sterilized ciders, pH 3.3 up to 4.1. W tried to cover
the range in what the fol ks at Geneva in New York had
described earlier as a typical pH range. W put 7 |ogs
of E. coli in. It was a cocktail. W again enunerated
survivors by plating. OQur treatments were freezing and
t hawi ng, sorbic acid at .1 percent, and then short-term
storage. At 4 degrees Cit was zero to 12 hours; at 25
degrees C it was zero to 12; and at 35 it was zero to
six. Thirty-five, incidentally, is 95 Fahrenheit.

So did this work? Again, this is a test tube
study, heat-sterilized cider, one type of cider. At pH
3.3, a couple of very sinple things worked to get a 5 | og
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kill: Hold it at six hours at 35 degrees C, or freeze it
and thaw it. Okay? And the freezing and thaw ng
conditions are up there. Now, that's at the | ow end of

t he cider pH range.

If you |look at the m d-range, pH 3.7, we had a
handful of things that still worked. Again, six hours at
35 still worked; got a 5 log kill there. If you wanted
to use |l ess severe heat treatnments, you could conbine
those with freezing and thawi ng. And what we think
happens is, is this warm short-term storage sensitizes
the cells to the stress of freezing and thawing. So you
could go six hours at 4 degrees, 2 hours at 25, 1 hour at
35, and then freeze/thaw. O you could add sorbic acid,
let it sit for 12 hours at 25, and avoid the freezing and
thawi ng. So those all worked for pH 3.7.

pH 4.1, you have to do a little bit nmore, and
hope you notice the trend. The higher the pH gets, the
nore you have to do. So here what worked was six hours
at 35 plus a freeze/thaw, or sorbic acid plus a couple of
different heat treatnents plus freeze/thaw, or sorbic
acid plus six hours at 35 degrees. The main thing to
note is that six hours at 35 degrees C by itself no
| onger worked, so you needed to do nore as the pH
i ncreased.
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How did it taste? Well, we tried our best to
get a handle on this. W used pasteurized as a
benchmark, and | need to explain the pasteurization. It
was sonmewhere between | ow tenperature/long time and HTST.
I n other words, we got it up to 162 Fahrenheit and held
it for 15 seconds, but we did that batch-wise. It wasn't
in a plate pasteurizer. So there was a pretty
significant conme-up and come-down.

We did this partly because of equi pnent
constraints, and al so because our taste panels were open
to anyone coming in off the street to get Babcock Hal
ice cream which is famus throughout Wsconsin. W
didn't want to kill anyone and | ose an ice cream
cust oner.

So, anyway, we tried these treatnments that have
been shown to get the 5 log kill. The six hours at 35
degrees kill was preferred over our pasteurized cider; so
was the freeze/thaw al one; and so was the comnbinati on of
t hose two. Okay? And those were the treatnents,
remenber, that would work at 3.7, pH 3.7 or pH 3.3.

| f we added sorbic acid, and those were the
treatnments for the higher pH cider, consuners preferred
the pasteurized. They can pick up that sorbic acid when
it's a head-to-head conparison. Now, what we didn't do
is just give themsorbic acid by itself and have them
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evaluate it, and | should point out the average scores
for all of these are above the m d-point. | mean, people
|'i ke cider, okay, and even with sorbic acid in it. They
just |iked our pasteurized nore.

Now, the weakness of that study, a couple of
them One was the heat sterilization, and the other is,
we only used one cider.

So we are in the process of witing up a second
study that we did where we used a different type of
sterilization that wouldn't coagul ate or cause
floccul ati on of that pulp, and that was through a
radi ation sterilizer. Okay? Wich of course |I'm not
advising as a comrercial thing, but again this was to
knock out our background flora. So we shipped our
sanpl es over to our friends at lowa State, they
irradiated it for us, sent it back, and we did our
st udi es.

Agai n, the same pH range, just nore pHs. W
al so added benzoate as a treatnent, benzoic acid, sodium
benzoate actually. W added sonme nore warm hol ds, and
this time we did three ciders instead of just one.

In addition, we used a nmuch nore sensitive
met hod for detecting survivors. W used a broth-based
met hod and a mcrotiter plate. It would very sinply tell
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us, yes or no, whether we got a 5 log kill. If we got
growth, we didn't. If we didn't get growth, we did.

Now, you ask, why did he do that? The reason
is, if you do all this math out, there were sonething
li ke 2,056 conbinations. W had to mniaturize the study
in order to keep that many ciders and that many ot her
vari abl es.

Now, the short news, the treatnents did not work
as well when we used the non-heat sterilized cider, the
di fferent enuneration nethod, and so on. There are sone
t hat wor ked, though. Generally speaking, what we found,

t hough, was you needed to have sorbic acid or benzoic
acid in the cider to get the 5 log kill

So what you see there, the first one, for
exanpl e, you could use sorbate or benzoate if it was pH
3.3, and then use that six hour, 35 degrees C hold. That
would do it, in all three ciders. You could get a 5 |og
kill at a little bit higher pH, the second treatnment
shown here, if you used the 45 degree C hold for six
hour s.

You coul d--as we nove down, you see a pH 3.9 and
there was a treatnent that worked with that. You also
see the last treatnment on this slide involves four
di fferent hurdles and |less heat. So there's a variety of
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t hi ngs that work, but with nore steps conmes nore
conplexity and nore cost.

Here are sone other treatnments that worked. The
first three are four hurdle treatnents that involve |ower
pH cider. The bottom one up here is the only treatnent
that would work at the high end of the range, that is,
3.7 to 4.1. |If you added benzoic acid, four hours at 45
degrees C, and a freeze/thaw, you would get the 5 | og
kill even at that higher pH

Now, we have not done any taste panel work with
this. The student would really like to finish.

So | think, given what |'ve found, even though
it's | ab-based, even though we've used sterilized cider,

t he take-home nessage is that it's really inportant to
know what the pH of your cider is, and to m x your apples
so that you keep it as |l ow as possible. And this slide
just shows a very small operation. That's about half a
day's cider, apples for about half a day's cider
producti on, that have been prem xed.

Is E. coli 0157:H7 the best target pathogen? |
think so. W | ooked at Sal nonella typhinmurium DT104,
which is a kind of hot new bug, nmultiple antibiotic
resistant. It's surprisingly acid tolerant, but we found
t hat anything that would knock out 0157: H7 woul d al so
knock out DT104.
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Listeria has been nentioned a | ot here today.
We found that Listeria had actually quite amazingly bad
survival in apple cider. In fact, we put I think it was

7 logs in, and by two days of refrigeration it was gone.

We couldn't even find it sonmetimes with enrichnment. So,
yes, it's nore heat-resistant. It mght be--you know, if
you pasteurize to knock out LM vyou'll get sone other
things, definitely, but I'mnot sure we need to use LM as

a target for these other intervention strategies because
it just doesn't survive well in cider.

What shoul d processors test for? You' ve al ready
heard that | ooking for a pathogenic E. coli is kind of
fruitless, to nake a bad pun. Wat do we do? We need
sonme indi cator organi sns.

Well, we did a study where we | ooked at
di fferent groups of indicators and how they survived in

cider. And, you know, we've all been told 0157:H7 is

amazingly acid-tolerant. Well, there's actually quite a
range of acid tolerance in just regular E. coli, and sone
of them are pretty acid-tolerant as well, and we found

pretty good survival in refrigerated cider with generic
E. coli.
We found sonme coliforms that would survive well
and sone that wouldn't. They are certainly nore
preval ent, but there's the problem of course that they
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are of potentially non-fecal origins. And we also | ooked
at Enterococci, another group of indicators, and they
survived poorly, so you can scratch them

Now, we heard earlier today that there wasn't a
snmoki ng gun for E. coli 0157:H7 on drops. W did a smal
survey, three different visits last fall. W did
occasionally find generic E. coli on drops. W never
found it on tree-picked apples or in cider, but our Nis
small. | mean, | think we had two out of fifteen
positives with drops.

Ckay, so testing for indicators, we found that
testing rinse water m ght be a good idea. W visited one
pl ant where the counts on apples actually went up,
coliformcounts rose after rinsing. It was a
recircul ation system and | think it was very

recirculated. So you nmight want to test wash water

If you're going to test cider, | think it's very
inportant, first of all, to do it quickly, because even
t hough E. coli will survive fairly well, you want to

maxi m ze the chance of finding it, so | would say do it
within a day if possible. Sonme of the methods require
you to neutralize the cider before you test it.

For example, if any of you have ever used or
recomrended Petrifilms, you can't put cider straight onto
a Petrifilmand have it work well; you need to neutralize
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it, which is kind of a headache. You have to figure out
how much sodi um hydroxi de to add. Another alternative is
sinply dilute the cider sone, but then you | ose
sensitivity.

We also found that there are a |lot of--well,
there were a handful of coliformkits out there. They
varied trenmendously in nunbers of colifornms detected, and
| think basically they were using different criteria for
what is a coliform

Well, that's a quick tour of what we've done for
research. W're certainly commtted in Wsconsin to
hel ping these small processors. W grapple with the
argunment that we heard earlier about should snal
processors be in business if they can't do what's right.
We think, by and |large, we want to help them and at | east
give themthe tools to succeed. And with that I'Il stop
and take any questions.

IVS. : | haven't read the journal
articles here. Are there D or Z values associated with
the pasteurization steps? Do you know of any heat
treatnents with D or Z val ues?

DR. I NGHAM Ckay. Well, the paper that
everybody references is Splittstoesser at Cornell, or
McLel l an and Splittstoesser. | don't know if Randy is
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still here. He could correct--okay. And he has got a
range of D val ues because there's considerable variation.

We al so published a paper where we've got
estimated D values that are in line with what he found.
And then the Z value, if | recall, I think we used a
val ue of 4.8 degrees Celsius. Does that sound right,
Randy? 1It's four or five, somewhere around there.

Those heat--the thermal death studies are
actually kind of tough to do in cider, and again | think
it's because of that pulp. W actually filtered the pulp
out a few tinmes and ran D value studies, and the pulp is
definitely protective.

MR. GARCI A: Garcia. Wen you're talking about
m crobial | oad, would APC be a better (inaudible) for
pat hogens?

DR. INGHAM The question is, would APC be a
better indicator? Personally, what | recommend to people
is E. coli, because it does survive and it's an
i ndi cati on of sonething bad. Hi gh APC may not indicate
anyt hi ng bad.

MR. GARCIA: But if you're l|looking for a 5 | og
reduction, would it not be a better study (inaudible)--

DR. INGHAM Well, if you want to avoid a spike
study, nmaybe. It really depends on what those organi snms
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are. 1'd have a little trouble just carte bl anche
agreeing with you.

One thing I forgot to nention, real quick,
yeasts and nolds with those hot holds. W checked yeast
and nmold counts after six hours at 35 degrees C in
unsterilized cider. They did not go up. In fact, if you
have sorbate in there, the warm hold actually enhances
the action of sorbate, and we've checked that out wth
several other experinmental conditions as well. So |
don't think these warm holds are really going to cause a
shelf life problemthat's significant.

Ckay, |I'm probably way over--oh, one.

DR. HI RST: Peter Hirst from Purdue University.
Did you try a conbination of benzoate and sorbate?

DR. INGHAM We did not. We didn't try the
combi nati on of benzoate and sorbate. We did | ook at
| actic and propionic. They're already food grade and
they have a little |l ess of a bad aura. They didn't work
as well.

DR. HIRST: We tried a conbination of benzoate
and sorbate, and at room tenperature they work extrenely
wel | .

DR. I NGHAM Okay. | know it was either Chuck
Casper or M ke Doyl e had done a conbination in original
shelf life studies.
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IVS. . Doyl e.

DR. INGHAM It was Doyl e? Okay. Okay, | need
to sit down and give sonebody else a turn up here.

MR. SCHWALM Let nme pose a question. We're
running a little bit behind tinme, as you can see. Next
we have Pat Hansen, who's going to be tal king about the
food additive issue, and there have been sone questions
so hopefully she will address that.

The question is whether we would like to
post pone having Felicia talk about the |abeling issue.

We anticipated that some of these questions were going to
be com ng up, and that's why we wanted these people. So
we kind of have a choice here.

| wanted to kind of get a hands-on or a voice
vote here on, we could continue on with the next two
speakers and that's going to put us towards 5 o' clock; or
the alternative is that we could have the talk on the
| abel i ng i ssues tonorrow norning, and perhaps even could
start alittle early so that we won't be rushing tonorrow
norning. So if we can agree to start at 8:30 and have
the | abeling, then we'd be real fine for tonorrow to get
out of here by noon.

So those are kind of the two choices. W could
go tomorrow with the | abeling or continue on today. |If |
can see a show of hands, how many would |ike to continue
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on today? OGCkay, and tomorrow? O those people that want
to continue on today, how many woul d not be here
t onor r ow?

Ckay, then | think the majority would like to
put it off until tonmorrow, so we'll do that. And then
tomorrow we' Il start at 8:30. Anybody that's not here
woul dn't have heard her anyway, so it won't matter if
they don't know, and we'll have that.

DR. MLLER I'Il make a quick introduction.
Dr. Pat Hansen is with our O fice of Premarket Approval,
which is the group responsible for receiving and
contenpl ating and making decisions on all food additive
petitions and many of the other subm ssions to FDA. And
Pat will be tal king today about questi ons about the
approval of technol ogies, which technol ogies do require
premar ket approval, and what it would take to get it
t hrough the process. Pat Hansen.

DR. HANSEN: Thanks, Art. First, alittle
proviso. |'ve got bad allergies and ny voice tends to
fade away, so if | can have the back row, if |I start to
fade away and you can't hear me, sonebody back there wave
their armns.

Ch, we've got a funny guy. These also weren't
set up for short people.
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As Art nentioned, |I'mgoing to be tal ki ng about
the routes to regulatory clearance for sone of these new
intervention processes, and |'Ill start out at the outset-
-try to get nyself arranged here
--1"mgoing to be tal king about sone material that sonme
may find fairly dry. There's going to be a fair enphasis
on the | egal aspects because we are operating, for
premar ket approval and a |lot of regulatory procedures,
within a strong regul atory framework.

|"mgoing to try to minimze sone of the
| egal ese, though, and hit the highlights for you of which
agenci es you m ght need to deal with for various
technol ogi es or parts of your technol ogi es; what
procedures are applicable to different types of
technol ogi es; and also to enphasi ze really the heart of
the matter for us, which is reaching a science-based
saf ety decision on the technol ogi es or the conponents;

t he questions that need to be answered by sponsors of the
technol ogi es, petitioners or other applicants; and al so
the types of data and information that can provide the
answers to those questi ons.

And then I'll run through, if we have tinme and
people aren't falling asleep or on the floor, a few
exanpl es of how you m ght tackle deciding, for a given
t echnol ogy, which is probably the appropriate pathway.
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And 1'll end up with names and tel ephone nunbers of
cont act people.

First, | spoke about food safety, health
protection and food safety. It provides for scientific

judgnment and the use of agency discretion in some cases.

A whole lot of laws. | just put a couple of the nmgjor
ones up, and you'll see by the list there we've got the
Food, Drug and Cosnetic Act. Basically the next | owest

one that EPA adm nisters has to do with pesticide
chem cal s.

For antim crobial chem cals, the EPA factor is
sonet hing that fol ks may need to think about, depending
where they're going to apply a given technology. And a
coupl e of other statutes that, again, all concern
basically antimcrobial chem cals. Two agencies you see
there are FDA and EPA.

And the first breakdown |I want to give to you
all of is that for the physical types of intervention
t echnol ogi es, the ones that involve radiation, you know,
hardware, electric field based nethods, basically your
nore high tech stuff, you' re | ooking at an FDA scope of
authority. For your antimcrobial chemcals, it depends
where and when you're applying the chemcal. Are you
applying it to a food or to a raw agricultural compdity?
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And here you're either dealing with FDA for the
food itself; and raw agricultural comodities, and there
are sone niceties there sonetines decidi ng what you've
got, you're dealing with FDA for commodities--or EPA for
raw agricultural commodities and FDA in certain other
cases, mnimally processed produce.

"' mnot going to spend too nmuch time here. The
goal | think is the mutual of governnment and industry, is
protecting public health. W' re going to apply science
to reach our decisions and consider a whole | ot of
different types of testing, different types of data,
cal cul ations, the scientific literature, but we're
operating within boundaries, the boundaries that are
given to us by the |legal franework.

And |'"m going to focus on FDA here, obviously
because I'mfrom FDA, and |I'I|l start with the premarket
area because it's sort of where everything starts.

That's the default assunption. Now, FDA doesn't regul ate
processes per se, but substances or conponents of things
that a processor m ght use in an overall processing
schene.

So it mght be the conmponents of a food contact
surface, say an equi pnent surface. It m ght be the
conponents of packaging materials that contact food, if
that's involved in your overall intervention technol ogy.

M LLER REPORTI NG COVPANY, | NC
507 C Street, N E

Washi ngton, D.C. 20002
(202) 546-6666



Antim crobial chem cals, where they' re not governed by
EPA, come within FDA's scope of authority.

The scope is very, very broad by intention.
Anything that is deliberately added to food or m ght
uni ntentionally become a conponent of food through
addition, or use of a source of radiation in food
treatnent, all of these things fall under the scope of
FDA' s premar ket approval authority at the start. Then
the | aw proceeds to carve different things out of that
and say, "No, you don't need premarket, you don't need
FDA premar ket approval authority,"” not for pesticide
chemcals. O course, then you' re not out of premarket
entirely; you're over to EPA for the registration
process.

Prior sanctioned ingredients, these are things
t hat basically have been in conmmon, safe use prior to
1958 and had on paper a sanction or sonme kind of approval
or statenment from either FDA or USDA that the use is
safe. That's basically what those are.

A cat egory about which there's a |ot of
confusion, and I'm going to discuss a bit later in the
talk, is the Generally Recognized As Safe category. And
the fourth category relates to dietary suppl enments, and
"' mnot going to talk about that at all.
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So the law |l ays out a broad scope, carves out
excl usions, and then offers up a couple of cases where
FDA has authority to exercise discretion. And the one
that's nost relevant to our topic today is the area of
food contact materials that neet certain criteria, and
FDA can exenpt those fromthe requirenent of premarket
revi ew and regul ation.

And we do this under something called the
Threshol d of Regul ation Policy, which is a formalized way
of |l ooking at a food contact material that fol ks want to
use and goi ng through and deci di ng, based on the data,
the information they give us, that this is a case that's
too trivial to nerit the whole rul emaki ng process.

In some other cases FDA has no discretion, and
the key one here is in the use of sources of radiation.
People can't stick that under a GRAS exclusion. It
doesn't come under the threshold of regulation. W're
with the full market approval process here, where
typically folks come in with a petition containing
scientific data and information needed to establish the
saf ety of what they want to do, and our scientists go
t hrough a review and eventually a rul emaki ng process
where we actually publish a regulation and a deci sion.

So to hit alittle bit of a stopping point, if
you were out there wanting to use a new technol ogy, a new
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intervention technol ogy, or are the purveyor of one of
those, there are a couple of questions that you ought to
ask yourself right at the start.

Nunmber one, are you using a source of radiation
in your technology? And this isn't just ionizing
radiation. Utraviolet also conmes under this.

Oh, shoot, that green does not show up. | wll
read this. The first question is use of source of
radi ati on, and under that | guess |I would ask everybody
to wite down another question: 1Is it already covered in
FDA's regul ations? Because if it is, you don't need to
come to us with another request. As long as you're
operating under the regul ations, you're okay.

The next question to ask yourself, and usually
this is with the physical processing nmethods, is do |
have--am | using equi pnent with food contact surfaces?

The next question would be, are these surfaces
al ready covered in FDA's regulations? If they're not, is
it covered under a previous exenption? And there are
ways to get that information, and I'I|l give you sone
sources |ater.

And | ast but not |east, you know, if it doesn't
appear to be covered by anything on the books, does it
appear to neet the criteria for Threshold of Regul ati on,
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because then there is an abbrevi ated procedure where you
can cone to us for an okay.

Antim crobial chem cals, you really need to sort
out first if you're tal king about a pesticide chem cal,
sonet hing that's under EPA' s authority, because you need
to go talk to them If it doesn't appear to be the case,
again, there are a few regul ati ons on FDA' s books where
you want to look to see, is it already covered? Because
if it is, then you don't need to cone to us for an okay.

And the | ast category there would be to exani ne
whet her that substance is GRAS, and again |I'll talk about
that a little bit nore later. Last but not |east, also,
is the situation unclear? And then just give us a call.

So if you are in the premarket approval side of
things, the way that that process operates is basically
t hrough a petitioning process. The sponsor of the
technol ogy or the conponent of the technol ogy, be it a
chem cal or a source of radiation or any of the other
things |I've discussed, needs to conme with a petition
contai ning data and information that establish the safety
of what they want to do.

And what you need to renenber here is, we've got
t hat uneasy--1 guess an uneasy nmarriage of science and
the law. You nmay |l ook out in the literature and say,
"Well, nmy goodness, you know, all this stuff is out
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there, it's safe.” But what the |law says is, the burden
is on you to show it's safe.

So the way to think of it is, you're the expert
W tness presenting the testinony. You gather up the
information. You cone in and nake the case. We'Il 1oo0k
at it, and if we agree with you, what we'll do is approve
it and go ahead to issue a regulation.

So what FDA is responsible for is conducting a
full and fair evaluation of all that data and information
you submt, and then issuing a regulation if we concur
that it's safe. A kicker in the lawis that FDA is not
legally permtted to consider benefits, and | know this
is always a real head-scratcher for people, but we can't
trade off, under the food |laws, we can't trade off sone
increase in one aspect of safety against other areas
where there m ght be a decrease.

And it's not a risk/benefit type of equation,
ei ther, where yes, we're reduci ng pathogens, but maybe
we're putting chem cal contamnants in. That's no good
either. What we're doing is conparing to make sure that,
usi ng the technol ogy, you haven't nade the food any |ess
safe than the foods that are on the market.

The process itself, again, involves submtting a
petition. When that cones in, FDA staff give it a quick
screen to check if it's okay to file, if indeed it has
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the information it needs to even get started review ng
it. We notify the sponsor by letter within 15 working
days, and al so proceed to put a notice out in the Federal
Regi ster that essentially tells the world that, hey,
we've got this petition and we're working on it now.

So what does the petition need to have in it.
Well, we need to know what you want to use, how you want
to use it, and why you want to use it. Those are the
first three bullets. Mkes sense. The fourth item a
met hod for determ ning quantity, that's nost easily
understood with antimcrobial chemcals. You have to
include in the petition a method for neasuring how nmuch
you've got, say, in wash water or as a residue in the
f ood.

The nost inportant part--and, again, | w sh |
had not done this in green--is data and infornmation
establishing safety. That's the real key here, and
that's where nost of the data and information are
typically in petitions and what we spend the nost tine
actually reviewi ng to make sure people have covered al
t he bases.

And | ast, as a result of another |law, there
needs to be sone information regarding effects on the
envi ronnent, and typically that's m nor information and
doesn't take nuch tinme to review.
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Saf ety neans a reasonable certainty that no harm
is going to result fromthe use of the conmponents of your
technology. It doesn't nmean absolute certainty. The |aw
is reasonable in this regard. It |leaves a lot to the
di scretion of agency scientists to reach their decisions.

So we're tal king about these new intervention
technol ogi es. What are the general areas that FDA is
| ooking for in the petition? Wat do fol ks need to
address? They need to address three main areas. One
woul d be toxicol ogical concerns. Possible nutritional
considerations is the other. And last but not |east is
m cr obi ol ogi cal consi derations.

It may be that there are in fact, when you get
to the end of the analysis, no real issues in any of
t hese areas, but what the petitioner needs to do is neke
t hat argunent, put a narrative, wite it down. Wy are
t hese not issues? Wiy is the technology, why is the
additive safe, based on considerations in each of these
mai n scientific areas?

"Il go real quick through here. For
t oxi col ogi cal considerations it can basically be
expressed as, what kinds of chem cal changes can occur
usi ng your technology? |If you re adding a chem cal,
that's easy, you' re adding a chemcal. |f you're using,
say, ionizing radiation, you may have radiolitic (ph)
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products. You want to know what they're likely to be,
what kinds and in what anmounts, because what you're
really trying to decide are whether the products of any
of the changes, these chem cal changes, can be toxic in
the amounts that are going to be consuned.

Again, a lot of judgnment involved here and
different ways of getting about these questions. There
may be information in the literature that can be
assenbl ed on a given technol ogy, or you may have to go
out and actually do analyses or testing. It really
depends exactly on what you're going to do and what you
want .

In the nutritional area, the main questions are
these: 1Is the food a significant source of any
particul ar nutrients, and which ones? Secondly, does the
technology result in any nutrient |osses? Now, it may,
and the real question is, do these matter in the context
of the daily diet?

You may be reducing, say, Vitamn E in a juice,
but if juice is not your major source of Vitamin E in the
diet, that's unlikely to assune any kind of significance.
On the other hand, if you're significantly reducing
Vitamin A and you' ve got a product where that's your
maj or contributor of Vitamn Ato the diet, that's nore
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of a concern and we would need to | ook very closely at
t hat .

And the mcro stuff is not--it's two-fold. The
first question is whether the intended effect of the
technology is mcrobiological. O course, in this group
that's what we're tal king about. O course it is. And
then we want to see information that denonstrates that
the conditions you want to us the technol ogy under,
you're actually going to achi eve sonet hi ng.

| nportantly, though, I want to say here that in
t he premar ket approval arena when we're evaluating these
petitions, food additive petitions, for different
conponents of technol ogies, we're not evaluating the
power of the treatnent against a performance standard.

We are not making a finding in this particular type of
eval uation as to whether you can actually achieve a 5 | og
reducti on.

What these type of regulations are, are
perm ssive. They allow people to use the technol ogy, the
additive, the conponent, to try to achieve what it is
they want to do. The approval is not a sign from FDA
that in fact you' ve actually achieved it in practice, and
that's an inportant thing to keep in m nd here.

The second bullet is not so relevant for the
things we're tal king about here today, and mainly rel ates
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to uses of ionizing radiation. Generically the question
can be expressed, if your treatnment isn't sterilizing the
food, have you altered the mcrobial profile in such a
way that you' re going to allow virul ent pathogens to grow
faster, produce toxin faster, toxin in greater anounts,
than they would have if you hadn't treated the food? And
like I said, nore of an issue for users of ionizing

radi ati on and |l ess for the technol ogies we're talking
about .

So once we've got the thing and have the
information present in all those areas, our scientists
are going to get to work on it. They're going to review
t hat data, evaluate the safety argunment in the petition,
and docunent their findings.

| f questions cone up, and they frequently do in
the course of review of these petitions, we my need
clarification on a few things. W my have nore involved
guestions. Sonetines we even need people to do
additional testing. What we do is comunicate with the
petitioner pronptly so that we can resolve any of these
probl ens, any of those deficiencies, and be able to reach
a final decision.

The key here is, the FDA staff is trying to
reach a scientific conclusion. This isn't a research
exercise. W're |ooking at what we have in front of us
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in the petition, other information in our files, and our
weal th of scientific background know edge, to reach a
deci sion and make a recommendati on whether to approve or
not .

So what happens after the review of the petition
is conplete? Well, this is where the full premarket
approval process isn't just reaching the conclusion in
your mnd, and it isn't just, you know, the reviewers,
the staff |level scientists at their desks reaching a
conclusion. The agency has to prepare a draft deci sion
docunment. Again, this is because we're in a | egal
procedure here. W' re using science to reach a |l egal end
poi nt .

So the decision docunment discusses the
scientific basis for our decision, thumbs up, thunbs
down, and it will also include a discussion of any
necessary policy considerations. At the very end of it,
it also includes the actual text that will appear
eventually in the CFR, in the Code of Federal
Regul ati ons.

After the docunent is drafted, it has to go
t hrough additional technical review. That is generally
not as |engthy, not as involved as the original data
review, obviously. There is policy review, and
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importantly, there is legal review. Qur attorneys have
to give it nmore than just a once-over, in fact.

And eventually the Governnent Printing Ofice
publ i shes the decision docunent in the Federal Register,
and that's when it's for real. That's when the gun goes
of f and everybody can use it, when it appears in the
Federal Register.

There is a period in which people can object to
the decision, send in witten objections. There is a 30-
day period for that, and FDA is bound under the law to
consider them However, only in cases where they raise
an i nmedi ate, serious and obvious issue that the decision
was wrong, have we ever stayed a regulation. | could
probably count the instances on one hand where we've
stayed a regulation in this area. Most of the tinme we
just | ook at the objections and evaluate them and the
regul ati on remains effective.

| nmentioned there are some other routes to
regul atory clearance. One of the nore inportant ones is
this area of food contact materials, that is, equipnent
surfaces or packaging material. W have a policy for
dealing with cases where the dietary exposure to any
conponents of those things would be very | ow, and where
sone additional criteria are net, nanely that there be no
evi dence of carcinogenicity fromthe conponents.
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The dietary exposure level is pretty low The
concentration in the diet of any of the conponents has to
be | ess than a half a part per billion. And in those
cases we don't go through this full-blown rul emaking
process. W issue a letter that says, "You are bel ow the
threshold of regulation.” | mean, this is a case that is
so trivial, in fact, that we won't go through rul emaking
even though technically we coul d.

There are sonme requirenents for information
Cenerally these packages are far slimrer than a petition.
The first three things are the sane, really, as any
application to us. W want to know what you're using,
why you're using it, and how you're using it. Wy you're
comng to us with this request, what's your rationale,
and then the data that support your rationale.

We |ike this policy because it allows us to
really direct our limted resources away fromthe trivial
situations, spend themon the things that count. W have
a couple of teanms that | ook at these Threshol d of
Regul ation requests. They've been up and running for
sone tine. They work together very well. They work
t oget her very quickly, and have a wealth of experience in
this area.

Typically they can take on 10 to 20 of these in
a neeting that occurs every couple of nonths, and
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requests to get a final letter out is on the order of a
couple of nmonths. |In sone cases it's quicker, but | hate
to over-prom se, and that's about the tinme frane.

So this reduces the tinme needed to reach
regul atory decisions. W don't have to invoke that whole
bi g rul emaki ng process and involve a | ot of upper |evels
in the agency, in case this work doesn't nmerit it. It
takes | ess out of the sponsors, too, to prepare those
packages. The requirenments are nuch | ower.

Anot her route that sone of you may be famliar
with is the route for Generally Recogni zed As Safe
substances. The law itself in this regard is pretty
reasonable. If you |look at the legislative history back
when the Food, Drug and Cosnetic Act was put in place,
there's a |l ot of discussion, the transcripts of all of
the hearings and the committee neetings that were hel d.

And one thing that did conme up over and over was
the cl ear acknow edgenment and realization that you needed
to have a commobn sense exenption. That definition of the
scope of premarket approval authority |I showed you at the
beginning is so broad that it could literally cover
everyt hi ng under the sun.

Clearly not everything under the sun should be
brought under that. What about things |ike salt,

vi negar, other items that m ght fall under a strict
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interpretation of that premarket approval authority, but
clearly there is no reason? And so, you know, they
menori alized the category called GRAS, Generally

Recogni zed As Safe, things that any collection basically
of scientists could | ook at, where there woul d be data
and i nformation, where there would be a common history of
safe use, and you could call those Cenerally Recogni zed
As Safe.

FDA has made CGenerally Recogni zed As Safe
determ nations or affirmations, but the |law doesn't limt
that to just FDA. Ohers in the industry, academ a, just
ot her experts can make a determ nation that something is
CGenerally Recogni zed As Safe. \When they do that, they
are on their own, of course.

We used to have a procedure where fol ks could
petition us to look at their determ nation and either
affirmit or deny it, and then we would go ahead and
publish a regulation. |In those cases they weren't on
their own because we bought into it. This was really
resource intensive. W were spending a |lot of tinme
reviewi ng petitions for things that were not in the end
any kind of a safety hazard.

And in rethinking what we were doing, we said,
"Yes, we're offering a service to folks," because the
i ndustry a lot of tinmes just wants an assurance that
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their determnation is right. WelIl, we shouldn't be
spending all this tinme on sonmething that doesn't warrant
it.

And we canme out with a proposal that would both
clarify the criteria for GRAS status, and also did away
with the old petition process and put in a new
notification process that would allow fol ks--give them
sone boundaries for how to construct and present their
determ nations, nmake it easiest for us to |look at it.
And we could respond by letter, the tone of the letter
being either, "Yes, we think you're on target,"
basically, or "No, you really haven't shown that the
substance is GRAS."

| probably made that clear as nud, but
basically, if folks come in and they want to take
advantage of this notification process and get a letter
back, you know, a security blanket saying yes, we're
probably on track and okay, then they need to cone in
with information to us. Don't get sonething for nothing.

And there are two elenments to denonstrate that
sonething is GRAS. One, you need to showit's safe, and
you have the sane safety standard as all of the other
things that are premarket approval authority, that is, a
reasonabl e certainty of no harm But you also have to
denonstrate the general recognition part, that there

M LLER REPORTI NG COVPANY, | NC
507 C Street, N E

Washi ngton, D.C. 20002
(202) 546-6666



woul d be common know edge, information generally that is
publ i shed and avail able to other scientists, to other
peopl e, other experts in the field. And when you cone
in, you have to show that both of these criteria have
been net.

Again, as | nentioned before, these GRAS
procedures, this new one in particular, it's optional. A
processor could nmake a decision on their own, a
determ nation on their own that sonething is GRAS, and
not cone to us. Then they would i ndeed be on their own.
They'd be running a risk we m ght disagree, but they
really under the |aw don't have to cone to us.

Lots of fol ks want to take advantage of the
optional procedure and get sone feedback fromus, and in
t hat case they can conme in and notify us, give us the
information. Rulenmaking isn't required out of us. And
we'll send back a letter.

We're still operating under a proposed procedure
and trying to fine-tune sone of the details before we go
out with a final version, but we liked it, folks in the
i ndustry generally liked it, the public generally |iked
it. And that's why we're currently in a long-termpilot,
just using it and working out the details until we
finalize and ultimately formalize the whol e procedure.
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Should | go through sonme exanples, or is
everybody ready to hit the floor?

MR. SCHWALM  \What exanples do you have?

DR. MLLER: Yes, | think that's inportant.

DR. HANSEN. | will skip one of themand I'Il go
right to the one that everyone is interested in, UV
treatment of juice. Surprise, surprise.

MR. BEELMAN: It's getting difficult to hear
you.

DR. HANSEN:. Ckay. Thanks. [1'Il take sone
wat er .

If you renmenber, way, way back at the begi nning
| gave you a list of questions that you m ght run through
in your mnd when you're trying to select a regulatory
pat hway, and I'Ill just walk down these now and really
read again nmy poor choice of green

Here you want to use a UV systemto treat juice.
You' re using--you ask yourself, "Am | using a source of
radi ati on?" Well, yes, I am Ckay, that says right away
that I1'"'min the premarket approval authority area.

The next question | ask myself is, is this use
al ready covered by an existing regulation? And no, in
general the treatment for juice, at the intensities that
are effective for what people want to acconplish in
juice, is not covered.
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There is a regulation for UV on the books.
However, that existing regulation |limts the use to
rather low intensities, and fromeverything |'ve seen
fromfolks in the industry, the levels, the intensity
| evel s that are needed to effect any kind of significant
reduction in mcrobial load in cider or juice requires a
much higher intensity. And so higher intensity uses are
going to require premarket approval

The current status is actually pretty prom sing.
We have a petition in from California Day Fresh Foods.
We received that and filed it in June. 1t has been
selected for a relatively new procedure that we have,
expedited review or priority review. This is where we
screen all the incom ng petitions, and those that are for
pat hogen reduction technol ogi es, we take them and put
themto the front of the review line for our scientists.

We get a lot of petitions. Some years we've had
in typically 50 or so. Last year |I think we had in
sonmething |ike 80. Many of those are not pathogen
reduction petitions, and so | think you can see the
advantage to giving some of these technol ogi es where
there's a potential public health benefit a junp to the
front of the Iline.

We have a couple of teams, again, of scientists
who deal with these technol ogies. W have one team
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that's really the experts in antimcrobial chem cals used
for food treatnent. We have anot her group who are
basically expert in the physical nethods. And when the
petition conmes in, we designate it for expedited review,
we gat her that review team together right away, get

t hrough and brief themon the contents, give thema
little bit of time to look it over, and then reconvene
and try to develop a tinetable and a good notion of where
we' re headed.

We conmit to the petitioners, too, in this case
to be--basically to be in good contact. |If m nor
questions conme up, we will call themright away. W're
not waiting to get to the end of a review to raise every
| ast question. Sonetines you may have a coupl e of
guestions cone up early, and if they' re answered
promptly, we clarify things with the petitioner, we my
have no further questions. |If you wait and gather up a
whole big long list, then sonetines you can't see the
forest for the trees. So in these expedited petitions we
try to nmeet frequently with the review team or as
needed, and get in touch with the petitioner, and do as
much by tel ephone and neeting as possible.

The other inportant thing to renmenber, though,
about the expedited review petitions, they're not a
shortcut in ternms of the safety standard. Petitioners

M LLER REPORTI NG COVPANY, | NC
507 C Street, N E

Washi ngton, D.C. 20002
(202) 546-6666



have to nmeet the sanme standard for denonstrating safety,
the sanme standards for data presentation, quality.
Format, that's nore trivial. But they have to neet the
sane standard. They need to establish the case.

So, as | said, this petition for UV treatnment
juice is--it has been screened, it has been filed. The
review teamhas it in their hands and are working on it.
At this tine | don't think I can project a tinmetable.
"Il lose nmy shirt doing it, probably. But | would be
hopeful that we would be | ooking at sonmething on the
order of nonths, certainly.

In the past | know peopl e have rai sed many
concerns about the |ength that premarket approval
procedures can take. Sonetines it can take a long tine.
We have had petitions that have, in the past, taken
years. In fairness, often that's because the petition

was not in good shape to begin with and we had to go

in

t hrough a | ot of question and answer cycles. And so the

other feature, too, with these pathogen reduction
petitions, is that we're investing a lot of tine and
energy in providing up-front guidance.

" mvery encouraged in this case. As in the
case of another exanple that | skipped over, we
interacted quite a bit beforehand, had neetings, |ooked
at materials in draft form before the petition cane in
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officially. The previous exanple where this worked well
was in the case of pul sed-Ilight.

And so in this case with UV, even better, we had
a good exanple to point to and say, "Look at that
petition. That petitioner did a good job. This is a
very simlar technology. |ssues and considerations w |l
be simlar. Follow that, adapt it for your own case, and
talk to us."

So I'mfeeling pretty positive about it. | know
out in the audi ence we've got sonmebody who worked on that
petition, the engineer, and he may want to say a few
t hi ngs about that. But | think it has been positive
overall, and I'mlooking forward to positive interaction
and getting a speedy deci sion.

| think I'll just stop there, actually.

DR. M LLER: Say sonething about--

DR. HANSEN: There are materials in your handout
that tal k about pulsed light, pulsed electric fields,

t hat step through the kind of decision tree |I've gone
t hrough and give you a notion of where they're at. There
is a regulation for pulsed Iight on the books. As |ong
as folks stay within all of the limtations or boundaries
in the regulation, they can use it to treat cider.
Pul sed electric fields, again, sone of these are costly,
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capital -intensive, but pulsed electric fields is there
and avail abl e.

Various antim crobial chem cals are on the books
either for treatnment of--mainly of the fruit or vegetable
that's used to nake the juice. Those can be found in the
CFR, and | can talk to people later if you want.

There are two, though, that are of interest |
know t o peopl e, ozone and hydrogen peroxide, and in both
of these cases | want to make you aware of sonething.
Both of these have listings as Generally Recogni zed As
Safe Chemi cals, but the |istings have limtations.
Because of the limtations that they have, in fact, and
the way that's worded, further self-determ nations are
not possible for these two chem cal s.

The reasons for the original limtation are kind
of alittle bit shrouded in history to me, and at this
point | have to say our scientists have | ooked at a | ot
of information on these two chemi cals and don't see a | ot
of red flags, but what we need are folks in the industry
to cone in to us with a petition. | can see a couple of
different ways to tackle it.

And so what we are, above all, encouraging
people to do is to gather up information and gather your
col | eagues together and conme in and talk to us, so we can
wor k out the best way to approach the problem And |
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won't go into nore, because it's a lot of |egal and
regulatory mnutia of how the thing is worded.

Questions?

DR. MLLER: Questions for Pat Hansen? Bob?

MR. BEELMAN: Have there been very many
antim crobials approved recently?

DR. HANSEN:. Actually, yes. W just approved
one under our expedited review process back in May. It
was not for produce use. It was acidified sodium
chloride for use as a poultry wash. W have a few ot her
petitions in house right now. Mst of them have not been
with us for very long. W have a couple that are through
techni cal review, though, and headed towards closure.

We have a list of themat our web site, but just
to hit the highlights, we have one for peroxyacetic acid,
hydrogen peroxi de, and hydroxyethylidi ne-1, 1-di phospheni c
(ph) acid as an antim crobial wash for fruits and
veget abl es, which may be of interest to fol ks washing
apples. | don't know. We have acidified sodium chloride
solutions. That petition cane in just in the winter this
year. Again, the California Day Fresh petition back in
June. And then we have a couple of others that nore

relate to foods of animal origins.
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MR. BEELMAN: (Ilnaudible) primarily referring to
antimcrobials |ike benzoate or sorbate that we have
(i naudi bl e) .

DR. HANSEN. A lot of those have regul ations on
t he books.

MR. BEELMAN: (I naudi bl e) anything new on those?

DR. HANSEN: Sonetines there's no need for a new
one because it's a broad use regulation. Mybe we can
talk a little bit later and I can show you. Sone of our
regul ati ons are very specific, specify comodities, use
| evel s, everything else. Oher regulations are very
broad, just say you can use it on food. You've got to do
your homewor K.

MS. HUMES: Lorraine Hunes, FDA. You were
sayi ng that by you giving approval, you're not
guar ant eei ng the met hod would work; you're just saying
fromthe data, fromthe procedure, it seens like it would
work. In the food industry, have you okayed, can you
remenber any that you' ve okayed that turned out |ater not
to work?

DR. HANSEN. In ny linmted experience, if folKks
are using the technology intelligently, they can get it
to work. What we encourage people to do in the premarket
area is, when they're nanming their technical effect, for
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instance, to cone in to us for something for use as an
agent to reduce mcrobial |oad.

| don't want to see a petition from anybody t hat
says, "l want to use this" and pegging it to 5 |og
reducti on, because what we would need to see from you
t hen would be all of the validation that you woul d need
to be doing, ongoing, in order to even give you
perm ssion to use it, which doesn't make sense.

What these food additive type regul ations do,
they are perm ssive. They allow people to use substances
and materials for, you know, |ike broadly defined effects
to try to achieve a goal that they m ght want. So |
never want to put a performance standard in these things,
because if we decide |ater we want to change it, then
we' ve got to go through the whol e process again.

DR. M LLER: Any other questions?

DR. CRASSVELLER: Rob Crassweller, Penn State.
Should | put the mllion dollar question together? WII
your approval be done before or after FDA nmakes its
hazard ruling for cider?

DR. HANSEN:. | couldn't tell you

DR. CRASSWELLER: That's what | was afraid of,
yes.

DR. HANSEN. Flip nmy coin, yes. | couldn't tel
you t hat.

M LLER REPORTI NG COVPANY, | NC
507 C Street, N E

Washi ngton, D.C. 20002
(202) 546-6666



DR. MLLER Are you tal king about the HACCP- -

DR. CRASSWELLER: Right. Correct.

DR. MLLER: Really you're talking two
i ndependent processes.

DR. HANSEN:. Yes, they're not coupl ed.

DR. CRASSWELLER: | know. That's what |I'm
sayi ng, but we've got FDA--we've got people who are doing
both here. | just wondered if you have a--so | can--
because that's what is going to happen when they ask us,
"Well, is UV going to cone through, or are you going to
come down with HACCP first? So therefore, if you cone
down with HACCP first, then the UV process is not going
to do me any good because |'ve got to switch to
pasteuri zation."

DR. MLLER | would characterize that as two
| ocomptives on two different tracks, and each one has its
own inertia.

DR. HANSEN. Well, it has its own pace. | think
the point that | can make is, these antimcrobial, these
pat hogen reduction technol ogies, we want to get those
petitions done. That's why we have dedi cated teans for
t hem and why we have this process.

DR. MLLER: | think one of the key points is
that--Pat, correct ne--the approval of an additive is
fundamental ly an internal process, while the regulation
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for HACCP, that needs to go over to the O fice of the
President, to OVMB, so that gets swirled around a | ot nore
in political considerations.

DR. HANSEN. It's two different types of
rul emaki ng.

DR. M LLER: Ri ght .

DR. HANSEN: The HACCP one is notice and
comment, and is a | ot nore paper and resource intensive
t han- -

DR. MLLER | don't know if Rebecca is here.

DR. HANSEN: No, she's not.

DR. MORRIS: Bill Mrris from Tennessee. It's
my understanding that UV light is being used in sone
States. How does that happen? How does that occur?

DR. HANSEN:. | could only speculate. | believe
t hat sonme peopl e- -

MR. : Could you use the m crophone,
pl ease?

DR. HANSEN: --sone people may believe that the
old regulation, which is in fact a very limted one, gave
them a broad scope, and it doesn't. People have been
using UV for quite sone tinme for surface decontam nation
in different systens. |If you' ve got an open contai ner,
you can have contam nati on.
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UV has been used for a very long tinme to
decontam nate surfaces of food, and it's generally
effective at the low intensities that are in that old
regul ation. Interest in achieving the dramatic kinds of
reductions that we're tal king about nowis a relatively
recent phenonenon, and these systens are all recent, and
many, many years after that first UV reg was put in
pl ace, which was right in the early '60s, very early days
in this whole process of premarket approval.

They oughtn't to be doing it. |[|'ve given people
advice that they oughtn't to be doing it. Legally they
can't. Legally they can't. They're running a risk.

DR. M LLER: Any other questions?

MR. SANFORD: Sanford from Tennessee. \What do
you envision as far as |labeling of a product? How do you
see that?

DR. HANSEN: |'m not going to speak to | abeling,
actually. M. Satchell, who is going to speak tonorrow- -

DR. MLLER: She's going to |lecture on that
t onor r ow.

DR. HANSEN. We'll go at |abeling when we're
fresh. One thing | can be clear about is that we do not
have a | abeling requirenment for use of UV simlar to the
one that's in place for ionizing radiation, so that
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radi ati on | abeling requirenent only applies when you're
radiating with ionizing radiation, isotopes, X-rays.

DR. MLLER: Last word from anyone?

[ No response. ]
DR. M LLER: Thank you.
DR. HANSEN: Thanks a bunch. Troopers to sit

t hrough t hat.
DR. M LLER: Ckay, 8:30, everybody.

[ Wher eupon, at 5:00 p.m, the neeting recessed,

to reconvene at 8:30 a.m on Friday, July 16, 1999.]
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