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Zram Chemistry Review Branch, HLFS~247” : AD “"m“'ﬂ'm m'

} FAP 4A4419 (MATS# 763, M2.1.1)~ Kuraray International Corporation. Submission dated
SOeCt 4794, Request of 4-20-94 from Indirect Additives Branch: Estimated exposure to 1,3-
butadiene from the use of synthetic z;«octanol

Indirect Additives Branch, HFS-216
Attn: R. Angeles, Ph.D.

Kuraray International is proposing to amend 21 CFR 172.864 (Synthetic fatty alcohols). The
amendment would permit the safe use of n»octanol prepared from the hydro-dimerization of 1,3-
butadiene. (Two other manufactunng processes are currently described in this regulation for
production of n-octanol.) You have requested that we provide an estimate of consumer exposure
to residual 1,3-butadiene from the use of Kuraray s synthetic n-octanol.

Backeround

n-Octanol is presently w1dely regulated fox direct and indirect uses as follows: (1) as a defoamer
in the manufacture of microcapsules for flavoring oils under §172.230 (Microcapsules for
flavoring oils), (2) §172.515 (Synthetlc ﬂavonng substances and adjuvants), (3) for reaction with
acids listed for phenolic resins under §175.300 in the following - regulations: §175.105
(Adhesxves), §175.300 (Resinous and polymeric coatings), §175.380 (Xylene-formaldehyde
resins condensed with 4 ,4'-isopropylidenediphenol epichlorohydrin epoxy resins), §175.390
(Zinc-silicon dioxide matrix coatings), §176.170 (Components of paper and paperboard in
contact with aqueous and fatty foods), and §177.1210 (Closures with sealing gaskets for food
containers), (4) for general use in the following regulations:- §175.300, §175.380, §175.390,
§176.170, §177.1210, and §177.1350 (Ethylene-vinyl acetate ‘copolymers), (5) §177.1200
(Cellophane) and §177.1400 (Water-insoluble hydroxyethyl cellulose) as a defoaming agent in
the manufacture of base sheet, and (6) §178.3480 (Synthetic fatty alcohols).

Under §172.864 and by cross-reference: to §178.3480, synthetic n-octanol may be used as a
substitute for n-octanol derived from naturally occurring fatty alcohols permitted in food and as
components of food-contact articles and as an intermediate in the synthesis of food additives and
other substances permitted as componems of food-contact articles. Since n-octanol, prepared
by the hydro-dimerization of 1 3-butadlene is to replace naturaﬂy derived and other synthetic
n-octanol, the overall exposure to n-octanol is not expected to increase as a result of regulation
of this petition. However, in order to estimate exposure to 1,3-butadiene from the use of this
synthetically derived n-octanol, an estimate of exposure to n-octanol from all its regulated uses
must be determined. Then, by multiplying the estimated daily intake (EDI) of n-octanol for each
use by the detection limit for residual 1,3-butadiene (< 1 ppm, as supported by the- present
petition), an upper-limit EDI of residual 1,3-butadiene from use of n-octanol can be calculated
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Previously (memorandum of 4-14-94, R, ‘McDaniel to T. Brown), CRB calculated a cumulative
exposure to residual 1,3-butadiene that ;mlght result from regulation. of five pending indirect
additive petitions (FAPs 2B3620, 8B4083, 1B4256, 2B4337, and 3B4377). The cumulative
exposure (0.87 pg/p/d) was described as extremely conservative because exposure values
calculated for three of the five pending petitions were ‘based on detection threshold values rather
than reports of detected 1,3-butadiene. All calculauons assumed 100% migration of residual
1,3-butadiene to food.

Exposure 10 #-Octanol and 1,3-Butadiene

The estimated daily intake (EDI) of n~octanal from its use as a defoamer in the manufacture of
mlcrocapsules for flavoring oils (§172. 230) may be calculated based on information provided
in FAP 8A2199. The petitioner prov1dcci a list of foods that may use flavor microcapsules and
the expected use level of the nucmcapsuks in those foods (see memorandum of 2-19-1968, M.
Prochazka to W. Schaefer), which is tabulated below. The. petitioner states that n-octanol is
present at no greater than 50 ppm in microcapsules. By multxplymg the use level of the
microcapsules in a food by the maximum level of n-octanol that m;:ght be present in the
microcapsules (50 ppm), an upper-limit concentration of n»octanol in each food can be
calculated. These values are also listed below

)‘ . ﬁppePLimit |
- Use Level of Concentration of
| | Microcapsule in n-Octanol in
Food Food (mg/s) |  Food (uglg)
~ cake mixes | . 0.66 . 0.03
pudding powder . 0.66 | 0.3
gelatin dessert mix | = 0.15 \ - 0.008
chewing gum 60 03
cookies . 0.66 0.03
- taffy candy - ©0.66 0.03

The mean intake and % eaters of each food (the percent of the population that consumed each
food listed at least once during the survey period) was taken from the 1982 -1987 Market
Research Corporation of America (MRCA) five year Menu Census (1987/ 88 USDA/NFCS for
portion size) based on eaters-only data aud are tabulated below The total-sample mean intake
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of each food is calculated by multiplying the eaters-only mean intake for each food by the
percent of the population that consumed each food at least once durmg the survey period.

Total-Sample
* Mean Intake
, % E g//d
cake mixes | 20 39 | 7.8
(O1P1) L :
pudding : : V :
powder 22 7 1.5
(20D2) Y
gelatin | / ~ x
dessert mix - 24 25 6.0
(20A2) o
chewmg j
gum 2 14 0.3
O " N
cookies 10 60 - 6.0
(O1L1) | |
taffy candy 6 i | 07
(16H1) » : <
- mm

By multiplying the total-sample mean mtakc of a food by the concentranon of n-octanol in that
food, the total-sample mean EDI of n-octanol from the consumption of each food can be
calculated The total-sample mean EDI @f residual 1,3-butadiene from the consumption of each
food is then calculated by multiplying the total-sample EDI of n-octanol by 1 ppm (the detection
limit of residual 1,3-butadiene in n-octanol). These values are tabulated below.
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k Total»Sample Mean EDI of Total-«Sampie Mean EDI of f

Food |  n-Octanol (ug/p/d) l&m (pglp/d) |

cakemixes | . 02 0.2 |

pudding powder |  0.05 | | ees ]

gelatin dessert - ‘ 4

mix | 0.05 05

chewinggum | 0.9 0.09 }l

cookies L ‘4 \ 02 o 0.2
| ffycandy | 0.02 A 0.02 H

The calculated total-sample mean EDI for residual 1,3-butadiene from each of the foods is then
summed to obtain the cumulative total-sample mean EDI for residual 1,3-butadiene (0.6 pg/p/d).
To calculate the mean cumulative eaters-only EDI for residual 1 3-butad1ene, the cumulative
total-sample mean EDI for residual 1 ,3-butadiene is divided by the % eaters of all of these foods
(87%).! The mean cumulatwe eaters-only EDI for residual 1,3-butadiene is 0.7 pg/p/d.

mm@afwgwww

In order to calculate exposure to residual 1,3-butadiene from the use of n-octanol as a flavoring
agent in food, we have relied on mformatton obtained from the Flavor and Extract
Manufacturers’ Association (FEMA)/Research Institute for Fragranee Matenals (RIFM) database
on use levels of n-octanol in food (see fax of 4-21-94, J anfiths toR. McDamel) Tabulated
below are the foods containing n-octanol and the average use level of n-octanol in those foods.
The mean intake of each food and % eaters was taken from the 1982 - 1987 MRCA five year
Menu Census (1987/ 88 USDA/NFCS for portion size) based on eaters-only data and are
tabulated below. The total-sample mean jintake for each food is calculated by multiplying the

eaters-only mean intake for each food by the percent of the population that consumed each food
at least once during the survey period.

fad i
1% eaters = [1 - H’ (1 - £)] x 100 where £, is the fraction of eaters of food i.
. o:'ﬁ i N ‘
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“ | Eaters-
(GRAS Mean |
Cate- | % |Intake
baked .
goods | 99.9 131
©o1) .
frozen - « ’
dairy | 71 39
(7)) ‘ .
meat °
pro- | 4

ducts 99.6 159 159 ‘ 0.3
10) ¥

soft ‘ ‘
candy 8 o2 0.2 4.3
(16G) - ;

gelatin /
pudding

custard | 46 | .34 16 3.2
(20) A N

non-
alcohol~
ic
bever- : ’ '
ages 86 241 207 1.4
23) - |

hard -
candy 9 v 3 0.3 0.6
(16F) : ,

/chewing: .
gum | 14 2 0.3 | 6.4
(31 v

By muitiplying the tota1-sample mean mtake of a food by the use level of n-octanol in that food,
the total-sample mean EDI of n-octanol from the consumption of each food can be calculated.
The total-sample mean EDI of residual 1 3»butad1ene from the- consumpuon of each food is then
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calculated by multiplying the total-sample mean EDI of n-octanol by 1 ppm (the detection limit
of residual 1,3-butadiene in n-octanol); These values are tabulated below.

I T T—_—_—_——_——— poes _—_— o g -
Total-Sample Mean EDI of Total—Sample Mean EDI of
Eood n-Qctanol (me/p/d) 1,3-Butadiene (ng/p/d) |
baked goods 094 094 I
frozen dairy | 0.12 ° | 0.12 I
meat products 0048 0.048 I
soft candy | 0.009 | 0.009
gelatin/pudding/ | } L /
custard , 0.051 - 0.051
nonalcoholic \ k', o ’
beverages \ : 0.29 o 0.29
hard candy 0.0002 | 0.0002
chewing gum | \Q.\OOZ : ’ 0.002

The calculated total-sample mean EDI for residual 1,3-butadiene from each of the foods is then
summed to obtain the cumulative total-sample mean EDI for residual 1,3-butadiene (1.5 ng/p/d).
To calculate the cumulative eaters-only .EDI for residual 1,3-butadiene, the cumulative total-
sample mean EDI for residual 1,3-butadiene is divided by the % eaters of all of these foods
(= 1). The cumulative eaters-only EDI for residual 1,3-butadiene is 1.5 ng/p/d.

From Indirect Uses

Exposure to n-octanol from its use as a dcfoammg agent in ceﬂaphane and water insoluble
hydroxyethyl cellulose (§177.1200 and §177. 1400) was calculated in FAP 5B1761 (see
memorandum of 11-24-65, E. Detwiler to W. Schaefer). The concentration in food of n-
octanol, based on 100% migration, was determined to be 2.3 ppm. Using a consumption factor
(CF) of 0.05 for cellophane, the dietary concentration of n-octanol from its use as a defoaming
agent is 0.12 ppm. The EDI of n-octanol is:

EDI = 3000 g/p/d x 0.12 x 10° g/g

= 0.36 mg/p/d

000170



7

The EDI of residual 1,3-butadiene from the use of n-octanol as a defoaming agent is then
calculated by multiplying the EDI of n-octanol (0.36 mg/p/d) by the detection limit of residual

1,3-butadiene (1 ppm). The EDI of residual 1 3—butadlcne from this use of n-octanol 1s
0.36 ng/p/d.

The food additive petitions from whmh the remaining mdlrect uses of m-octanol (cited
previously) are derived do not contain ;sufficient information to calculate an exposure to n-
octanol, and thus, an exposure to resndnal 1,3-butadiene. Products derived from 1 ,3-butadiene
are also regulated under each of these indirect regulations (§175.105, §175.300, §175.380,
§175.390, §176.170, and §177.1210) and n-octanol is cleared for use as a synthetic intermediate \
in the synthesis of substances permitted as components of food-contact articles in all of these
indirect regulations. Therefore, we would expect that exposure to residual 1,3-butadiene found
in products derived directly from 1,3-butadiene (e.g., butadiene-containing polymers) would be
significantly greater than exposure to residual 1 3—butad1ene resulting from the use of n-octanol
contaminated with residual 1,3-butadiene (e.g., cellulose made with n-octanol defoamer
contaminated with resxdual 1 3~butad1euc) Therefore, consumer exposure to residual 1,3-
butadiene from the uses of n-octanol descnbed in this memorandum will be negligible when
compared to the predicted exposure of 0.87 ug/p/d from the petitioned indirect additive uses
reviewed in our memorandum of 4—12—-94

Summary

The predicted EDI to remdual 1 3*butadlene that might result from regulation of this petition for
synthetic n-octanol is 1.5 ng/p/d with ﬂavor use of n-octanol as the principle source.

The consumer exposure 'to residual 1,3-butadiene from the use of synthetic n-octanol
manufactured by the hydro-dimerization of 1,3-butadiene is negligible when compared to the
predicted exposure of 0.87 ug/p/d from the presently pending unregulated indirect additive
petitions (FAPs 2B3620, 8B4083, 1B4256 2B4337, and 334377 see memorandum of 4-12-94,

R. McDaniel to T. Brown)
Rl %mcmmfé
Ro seann F. McDaniel, Ph.D

HFS-226; 245; 248 (Holhﬁeld), 247 (Kuznesof)
HFS-247:RFMcDaniel:254-9537: rfm: butcumb.mem:4-26-94, 5-2-94
RD Init:MAAdams, ~2-94

PMKuznesof, 5-3-94
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