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Food Additives Permitted for Direct Addition to Food for Human '

Consumption; Sucrose Ollgoesters

AGENCY: Food and Drug Administration, HHS.

ACTION: Final rule. -

SUMMARY: The Food and Drug Administration (FDA) is ameﬁding ‘the foo‘d
additive regulations to provide for the safe use of sﬁcrose oligOésters (SﬁCrdSe
esters of fatty acids with an average degree of esterlflcatlon rangmg from four
to seven) as an emulsifier or stablhzer at a level not to exceed 2. 0 percent

" in chocolate and in butter-substltute spreads. Th;s actmn 15,,111,17_55P0n59 toa
petition filed by Mitsubishi Chemical Corp. |

DATES: This rule is effective [insert date of pu'incfat;i'on in the Federal Register].
Submit objections and requests for a hearing by [insert date 30 days after date
of publication in the Federal Register]. The Director of the Office of the
Federal Register approves the incorporation by reference in accordance with
5 U.S.C. 552(a) and 1 CFR part 51 of certain publications in new §172.869
(21 CFR 172.869), effective [jnser'i daté bf pu,b],‘jca,ﬁo’np in theFederal Regither]V.
ADDRESSES: Submit written object‘ions‘and‘feqﬁééyté for avhear"ivn‘g’ to the |
Division of Dockets Management (HFA-305), Food’and Drug Administration,
5630 Fishers Lane, rm. 1061, Rockville, MD 20852, Submlt electromc

comments to http://www.fda. gov/dockets/ecomments

c£0225 | | | - /\//:E [
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FOR FURTHER INFORMATION CO‘N‘TACT:‘Martha D. Peiperl Ce’nter fer Food Safety
and Applied Nutrition (HFS 265), Food and Drug Admmrstratron 5100 Paint
Branch Pkwy., College Park MD 20740, 202 418 3077,

SUPPLEMENTARY INFORMATION:

I. Background

In a notice published in the Federal Register of September 1,1998 (63 |
FR 46465), FDA announced thata food additive petition (FAP 8A4610) had
been filed by Mitsubishi Chemical Corpt 5-2, Marunouchi';ZQChome Chiyoda-
Ku, Tokyo 100, Japan, proposing that the food addrtlve regu]atlons be amended
to provide for the safe use of sucrose esters of fatty acids with an average degree '-
of esterification ranging from four to seven, as an emulsiﬁeror stabi}liﬁzer, at
a level not to exceed 2.0 percent, ir1 chocolate and in butter}suB;etitUte spreads.
The petitioner also proposed to adopt the name SOE as the common or usual
name for this additive.

The petitioner derived the name SOE as an acronyrn for sticrose
oligoesters. Mitsubishi requested the name S'OE‘to differentiate this additive
from sucrose fatty acid esters (SFAE) listed under § 172. 859 (21 CFR 172.859),

and olestra, listed under § 172. 867 (21 CFR 172. 867)

The agency has reviewed the term sucrose oligoesters and finds it to be
an acceptable name to identify thepetitfo'hed"é'ﬁBStiankceh; Therefore, the agency
agrees that the name sucrose oligeesters may be used as the common or usual
name for sucrose esters of fatty actds with an avera;ge degree of esterification
ranging from four to seven.

The agency has also considerj‘ed'the acronym SOE as an alternate name
for this ingredient. The agency has generally all'dt)\féd' ‘aﬁ;aérehj?ﬁi tobeused

as an alternate name for an ingredient in those cases where the name of the
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ingredient is long and only after there has been s{tifficient exposure to the
acronym in conjunction with the established narrie to al-]'ew Consrlmers ’to
recognize the acronym as an alternative to the estabhshed name. For the
| subject petition, the agency beheves that nelther the food mdustry nor the
consumer is currently familiar with the term SOE. Therefore the agency is
not adopting the acronym SOE as an alternate name for sucrose oligoesters

" at this time.

Sucrose oligoesters consists of a mixture of suerpse fatty acid esters,
containing tetra-, penta-, hexa-, and hepta-esters ‘(repre'seriting not less than 50
percent of the total esters), mono-, di- and trl esters (representlng not greater
than 45 percent of the total esters) and octa- ester (representmg not greater than
40 percent of the total esters). The fatty acid moietiesare, derived from edible
fats and oils, predominantly C8'thr0ugh C22 fatty acids. The proposed
additive, sucrose oligoesters, has ja composition that overlaps that of sucrose

fatty acid esters, listed under § 172. 859 and OIestra ‘l‘iSte‘d: ander §172.867. -
However, §172.859(b)(1) requires that sucrose fatty acid esters contain a
minimum of 80 percent of mono-, di-, and tri- esters of sucrose and -
§172.867(b)(1) requires that olestra contain a mlmrnum of 97 percent of
octa-, hepta-, and hexa-esters of sucrose. The pr‘o"pesed’ additive is thus mid-
range between these two listed food addkiti\ies“_in' terms of the 'ayerage number

of ester moieties on the sucrose backbone.

In support of the safety of the proposed use ‘ef sacrose oligeesters,
Mitsubishi submitted a combrned chronic and carcmogemclty study with a
sucrose fatty acid ester b]end of mono- through penta esters in male and female
rats, as well as analytical data on the percentages of mono- through octa-esters

in both the proposed additive and the fatty acid ester blend. Mitsubishi also
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submltted a metabohsm/pharmacokme’uc study of 14C labeled sucrose fatty
acid esters in rats and several study reports and publlcatlons prevmusly
considered by FDA durmg its safety reviews of sucrose fatty amd esters and
olestra. |

As discussed in more detail in section I of this document, the agency
focused its safety evaluation on the exposure and the metabollc fates of the
tetra-, penta-, and hexa-ester components of sucrose ollgoesters because FDA
considered the other esters more,ﬂfully in the earher decisions. The agency’s
safety determinations for the mono-, di-, and tri-ester components (sucrose
fatty acid esters (60 FR 44755, August 29, 1995)) and for the hepta and octa-
ester components (olestra (61 FR 3118, ]anuary 30 1996)) remain unehanged.
II. Evaluation of Safety |

In order to establish, with reasonable Certaiut}l, that this new food additive
is not harmful under its intended conditions of use, FDA considered the |
probable human dietary exoosure to the additivé, the availahle toxioologi_oal |

data on the additive, and the manufacturing process for this additive.

A. Estimated Daily Intake for Sucrose Oligoesters ond its Component Esters

The petitioner provided 1nformat10n on both typlcal use levels and
maximum use levels. Absent spemflo 1nformatlon on typlcal use levels, FDA
bases its estimation of exposure to an additive on the maximum possible use
levels of the additive. FDA believes,thatﬁtypical use levels are more appropriate
for consideration of lifetime exposure because a 1consumer is unlikely to |
con31stently choose only those products with the maxunum levels of the
additive. Furthermore, the maxmmm level allowed may be hlgher than what
is used in most foods Consistent, W1th good manufaotunng pract1oes products

formulated with the add1t1ve Wlll contam the add1t1ve at a level no greater
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- than that needed to accomphsh the 1ntended technlcal effect The petmoner
has provided information Wthh 1nd1cates that the typlca] use level of the
additive in food products is 0.5 percent. Therefore, in estimating probable dally
intake for sucrose oligoesters, the agency used Oz5 percent'as the level in foods
consumed over a lifetime of exposure.

The agency has estimated that the mean hfetlme averaged daﬂy intake of
sucrose oligoesters would be approxrmately 45 mllhgrams per person per day
(mg/p/day). FDA also estimated that an 1nd1v1dual at the 90th percentlle of
consumption of food that would contam the ,addvltlve,would have,an exposure
approximately two times the mean intake or 98 mg/p/ day (Ref. 1).

Because the additive is a miXture,and thCaU‘.SG;th&relGVam safety studies
were conducted on mixtures with a variety of compo‘sitions‘ FDA also
examined the potential exposure to the component esters of sucrose o
oligoesters. The agency evaluated data from approx1mately 50 batches of the
additive. Based on these data, the average perceutages of the mono- through
octa-esters in the additive were calculated. Theseayerages We;? kused”in\ k
estimating exposure to the sucrose ester components,of}sucrose,joligoesters fork
the consumer at the 90th percentlle FDA estlmates exposure to these
component esters to be 1.5 mg/p/day for the mono- ester 4.2 mg/ p/ day forthe N
di-ester, 10 mg/p/ day for the tri-ester (or 16 mg/p/ day wfor the mono-, di-, and
tri-esters combined), 14 mg/p/day for the tetra-ester, 19 mg/p/ day for the penta-
ester, 23 mg/p/day for the hexa-ester, 20 mg/p/ day:for the hepta—ester, and 9

mg/p/day for the octa-ester (Ref. 1).
B. Evaluation of Safety Studies

As mentloned in section II. A of this document sucrose ohgoesters consist

of a mixture of mono- to octa-esters, with most of the esters rangmg from four
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to seven fatty acids. The agency considered the nature of the petitioned
substance, its constituents and metabolites, the currently approved uses of
sucrose fatty acid esters and ,ole_str,a, avai]able rel?ated toxikcolog:‘i’cal data, and
exposure estimates for the 1nd1v1dua] sucrosefattyacrd esters. Eased on the
totality of this information, the agenCy finds that:the previous safety
assessments for the mono-, di-, and tri- ester components and the hepta and
octa-ester components of sucrose’ ohgoesters made durlng reviews for SFAE |
(sucrose fatty acid esters (60 FR 4"4755)) and olestra (olestra (61‘FR 3118))

respectively, are applicable for the petltloned use of thlS addltlve (Ref 2)
As stated previously, the estlmated exposure to the combmed mono-,

di-, and tri-ester components of sUcrose oligoeste’rs from the proposed use is

16 mg/p/day. The agency flnds that this estrmated da11y 1ntake to these three o

sucrose esters from the proposed use of sucrose ohgoesters and all approved
uses of SFAE is less than the acceptable daily intake (ADI) level that was
established for SFAE (Ref. 3). S

As further stated pr‘eviousiy, the estimated exposure tothehepta-ester A’ ’k |
from the proposed use of sucrose oligoesters is 20 mg/p/ day and the estimated
exposure to the octa-ester is 9 mg/p/ day. Exposure:to the hepta—”and octa-esters
from the proposed use of sucrose ohgoesters would be 1n31gn1f1cant in |
comparison to the current estrmated exposure from olestra (20 mg/ p/ day V.
1,400 mg/p/day for the hepta ester and 9 rng/p/day v. 7,000 mg/p/day for the

octa-ester) (Ref. 1 and 61 FR 3118).

In its review of the safety of the tetra—, penta-, and hexa-esters of sucrose
oligoesters, the agency considered the eStim‘ated 'ejrpoSures to th‘es‘e”ester
components and other relevant information on sucrose fatty acrd esters,

including pharmacokmetlc studles In partlcular the agency consrdered an
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absorption study of 4C-labeled sucrose polyester consisting of approximately
81 percent hexa- and lower,esters;,(predominately hexa—k and,penta—ester‘s)’k in
rats that was submitted with the Olestra petition (VFAP"7WA3§§7)”- This study
‘demonstrated that only a small percentage (i.e. not more than 1.5 peroent) of
the administered radiolabeled esters was absorbedandthat thema] ority of the
absorbed radioactivity was found in expired air and urine. Additionally,
interim necropsies performed duﬁng the abysorptﬁ‘ion study demonstrated that
the amount of radioactivity detecied in tissues deofea'sed rapidly over ytinle and
therefore did not bioaccumulate. ;Because any increase in exposure to the
penta- and hexa-esters from the petitioned use of snokrVOSeiolﬂi‘goesters would
be very small, and considering the totality of e’vi’denoe showing no toxicity
from these esters, FDA has no safety concerns from the potential intake of
penta- and hexa-ester Componentsof sucrose ,Olng?StGTS from thls use (Refs )
4and 5). | S

In its reviewyof the safety of exposure to the te&a,—estef oompo‘nent of the
subject additive, the agency considereda metabolism study of 1”C—lkabeled H
sucrose esters of stearic acid in rats and a combmed chromo oral tox1(31ty/
carcmogenlclty study of sucrose esters of fatty amds in rats. Based on the
comparison of an estimated ADI for,the, tetra:este]: of 110 xng/ p/ day from the

oral toxicity study with a highly conservative exposure estimate for the tetra

ester of 26 mg/p/day?, the agency has no safety concerns regarding the

potential intake of sucrose tetra-ester in sucrose oligoesters from the petitioned

use (Refs. 1, 2, and 5).

1H1ghly conservative estimates of exposures to the oomponent esters of the sub)ect .
additive have been obtained by adding intakes for 90th percentile eaters-only from the
proposed use of SOE and the regulated uses of SFAE and olestra



C. Specifications

In addition to specifications to ensure the ideﬁtity sf sﬁcrsse ’oligoesfers,
the agency considered specnﬁcahons for r931dual levels of solvents and
methanol. The additive is produced by 1nterester1flcat10n of sucrose w1th
methyl esters of fatty acids derlved from edlble fats and 0115 usmg the solvents
dimethyl sulfoxide, isobutyl alcohol, or other approprlate solvents. To ensure |

removal of residual solvents and methanol from the methyl esters the

petitioner proposed specification limits for resldpglleygls ofdlmethyl | -

sulfoxide, isobutyl alcohol, and methanol. FDA has considered the
manufactuting process for this additive and has determined that these
specifications need to be included in the ‘regulati‘on.,‘
ITI. Conclusion

Based on the totality of available information regarding the subject sucrose
esters and the absence of any observed toxicity, FDA concludes that this
additive is safe for its proposed use. Therefore, the agency sonCIUdes that the
food additive regulations should be amended as set forth in thls document.
Because the foods described in new §172.869(c ) mc:lude foods sub]ect to
standards of identity, the agency notes that the add;tlve may vth’ be used in
a standardized food unless permitted by the stan:dard of ide,nti'gy. To ensure
that only a food grade product is ﬁsed in food, the additive must; méet the
specifications set forth in this documeht. The agency further concludes that
the name sucrose oligoesters is asceptable for use as the Comm(‘)n‘ or ;us,u"al( :
name for the additive. | | |

In accordance with § 171.1(h) (21 CFR s1@7ﬂf1,;1:[hi)),_t’he petition and the
documents that FDA considered and reliedupoﬁ 1n reachin:gfits dec131on ‘toi |

approve the petition are available for inspection at the Center for Food Safety
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and Applied Nutrition by appointment with the information contact person o

(see FOR FURTHER INFORMATION CONTACT) As provrded in § 171 1(h) the agency

will delete from the documents any materials that are not avallable for pubhc

disclosure before making the documents available for inspection. .

IV. Environmental Effects

The agency has previously considered the environmental effects of this e

rule as announced in the notice of filing for FAP 8A4610 (63 FR 46465) No

new information or comments have been recelved th t,ﬁwould aff St the R

agency’s previous determination that there is no sxgmﬁcant impact on the

human environment and that an environmental impact statement is not

required.

V. Paperwork Reduction Act1995 = e

This final rule contains no collection of information. Therefore, clearance

by the Office of Management and Budget under the Paperwork ,ReduCtiQn Act

of 1995 is not required.

V1. References
The following references have been placed on drsplay in the DlVlSlOIl of
Dockets Management (see ADDRESSES) and may be seen by 1nterested persons

between 9 a.m. and 4 p.m., Monday through Frlday

1. Memorandum from DiNovi, Division of Blotechnology and GRAS Notlce

Review, to Perperl Division of Petrtlon Review, ]une 2,2003.

2. Memorandum from Young, Division of Food Contact Substance Notlflcatron o

Review, to Perperl Division of Petltron Revrew March 8, 2002.

3. Memorandum from Blerberg, Dlvrslon of Health Effects Evaluatlon to '

Anderson, Division of Product Policy, November 4, 1993,

4, Memorandum from Young, Division of Food Contact Substance Notlflcatron

Review, to Peiperl, Division of Petition Rev1ew ]uly 18 2002
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5. Memorandum from Young, Division of Food Contact Substance Notification

Review, to Peiperl, Division of Petition Review, June 3,2003.
VII. Objections

Any person who will be adverse]y affected by this regulatien may'at‘any

time file with the Division of Dockets Management (see ADDRESSES) wrltten

or electronic objections. Each ob]eetlon shall be separately numbered and each
numbered objection shall spemfy with partlcularlty the pr0v151ons of the ,
regulation to which objection is made and the grounds for the ob]ectlon Each
Failure to request a hearing for any partlcular ob]ectlon shall constitutea
waiver of the right to a hearing on that objection. Each numbered 'ebjeCti'on

for which a hearing is requested shall 1nclude a detalled descrlptlon and

analysis of the specific factual 1nformat10n 1ntended to be presented in support

of the objection in the event that a hearlng is held Fallure to 1n(,1ude such
a description and analysrs for any partlcular ob]ectlon shall constltute a waiver

of the right to a hearing on the ob]ectlon Three Coples of all documents are_

to be submitted and are to be identified with the

brackets in the heading of this document. Any objections received in response

to the regulation may be seen in the Division of Dockets Management between

9 a.m. and 4 p.m., Monday through Friday.
List of Subjects in 21 CFR Part172

Food additives, Incorporation by reference, Reporting and recordke‘epingd
requirements. ’ k

m Therefore, under the Federal Food Drug, and Cosmetlc Act and under o

authority delegated to the Commlssmner of Food and Drugs and redelegated to "




the Director, Center for,kF\oo,,d“Sa‘fet:y and Apphed Nutriﬁon, ZlCFR 'p‘art”’ 172 ; k

is amended as follows:

PART 172—FOOD ADDITIVES PERMITTED FOR DIRECT ADDITIONTOFOOD

m 1. The authority citation for 21 CFR part 172 continues toread as follows:

Authority: 21 U.S.C. 321, 341, 342, 348, 371, 379%.

m 2. Section 172.86915added;t‘oﬁegbpartItore,ad as :follows:k” ;_f | N

§172.869  Sucrose oligoesters. "

accordance with the following condltlons

(a) Sucrose oligoesters consist of mixtures of sucrose fatty aord esters wrth

an average degree of estemfrcatron ranging from four to seven It 1s produced

by interesterification of sucrose with methyl esters of fatty ac1ds derrved from
edible fats and oils (including hydrogenated fats and oils). The only solvent:’s’ :
which may be used in the preparation of sucrose ohgoesters are dnnethyl
sulfoxide, isobutyl alcohol and those solvents generally recognlzed as safe in

food.

(b) Sucrose oligoesters meet the specifications in the ,rne‘th:ods 'l‘ié.ted 1n ethe - \

table in this paragraph. The methods Cited for determinin‘g compliance With |
each specification are 1ncorporated by reference in acoordance Wlth 5 U.S. C
552(a) and 1 CFR part 51. Copies of the methods may be examlned at the o
Center for Food Safety and Applied Nutrition’s Lrbrary, room 1C—100 5100
Paint Branch Pkwy., College Park, MD 20740, or at the Offlce of t,_he, Fﬁde‘ralw
Register, 800 North Capitol St. NW suite 700 Washrngton DC Copres of the

methods are available from the sources hsted in the table in thls paragraph
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Specnfycanon

‘Method Cited

Soﬁrée for Obtammg Method

(1) Sucrose esters

Not less than 90%

“Method for Ana!yzmg Ihe Punty of Su4
crose Fany Acid Esters,” issued by
Mitsubishi Chemical Corp., June 17,
1988.

Office of Food Additive Safety, Center
for Food Safety and Applied Nutrition
(HFS~200), Food and Drug Adminis-
tration, 5100 Paint Branch Pkwy.,
College Park, MD 20740.

Not more rhan 45% .

(2) Mono-, di-, and tri;ésiers . rertrennenns e ee “Method for Measunng the Ester DIS- Do.
tribution of Sucrose Oligoesters,”
issued by Mitsubishi Chemlcal Corp,

- June 17, 1998

(3) Tetra-, penia-, ”héxa»,w énd hepta Not less than 50% .,.ccvnse-s - ' . Do. o Do.

esters.

(4) Octa-esters ... Not more than 40% Do. Do.

{5) Free Sucrose Not more than 05% “Free Sucrose Method,” |é'suéd by | Do.

Mitsubishi Chernical Corp., June 17,
1998.

(6) ACH VAIIE oo

Not more than 4.0 : -

“Acid Valte,” Appéndix VI, Method |

{Commercial Fatty Acids), in the
Food. Chemlcals Codex, 4th ed.
(1996) p 820.

National Academy Press, 21054 Con-k
stitution Ave. NW, Washington, DC
20418 (Internet; http//www.nap-edu).

(7} Residué on lgniiioh' v Not more than 0. 7% "Residue on lgnmon Appendlx HC Do.
Method 1, in the Food Chemicals
Codex, 4th ed. (1996), pp. 751-752,
{using a 1-gram sample).
(8) Residual Methaho{ Not more than fO rmlhgrams/kxlogram Method. hsted in the monograph or Do.
“Sucrose Fatty ‘Acid Esters™ in the
First Supplement to the 4th ed. of
the Food Chemicals Codex (1997)
pp- 44——45
{9) Residual Dimethyl'Sulfbxiae R Not more than 2.0 mill Do. Do. S
{10) Reéidbai !sobuty!A!cohol B} Not more than 10 m:lllgrakrns/k'il‘;éiré‘rﬂr‘\w- Do. B Do.
(11) Lead ... ..... resmsemeenes | NOUMoOre than 1.0, mv!hgram/kulogram “Atomic Absorption Spectrbphoté)rhetﬁc Do.

Graphite Furnace Method,” Method
1, in the Food Chemicals Codex, 4th

ed. (1996) pp. 763-765.

(c) The additive is used as an emu131ﬁer (asvdeﬁned in § 170 3( )(8) of

this chapter] or stablhzer (as defmed in§ 170 3(0)(28) of thlS chapter) in

permitted by the standard of 1dent1ty

v
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Dated: ﬁ/@///p’/?

August 6, 2003.

L. Robert Lake,
Director, S T
Office of Regulatlons and Policy,

Center for Food g and Applied Ni trltlon.
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