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§ 173.70 Chloromethylated aminated
styrene-divinylbenzene resin.

Chloromethylated aminated styrene-
divinylbenzene copolymer (CAS Reg.
No. 60177–39–1) may be safely used in
food in accordance with the following
prescribed conditions:

(a) The additive is an aqueous disper-
sion of styrene-divinylbenzene copoly-
mers, first chloromethylated then
aminated with trimethylamine, having
an average particle size of not more
than 2.0 microns.

(b) The additive shall contain no
more than 3.0 percent nonvolatile,
soluble extractives when tested as fol-
lows: One hundred grams of the addi-
tive is centrifuged at 17,000 r/min for 2
hours. The resulting clear supernatant
is removed from the compacted solids
and concentrated to approximately 10
grams on a steam bath. The 10-gram
sample is again centrifuged at 17,000 r/
min for 2 hours to remove any residual
insoluble material. The supernatant
from the second centrifugation is then
removed from any compacted solids
and dried to constant residual weight
using a steam bath. The percent non-
volatile solubles is obtained by divid-
ing the weight of the dried residue by
the weight of the solids in the original
resin dispersion.

(c) The additive is used as a decol-
orizing and clarification agent for
treatment of refinery sugar liquors and
juices at levels not to exceed 500 parts
of additive solids per million parts of
sugar solids.

[50 FR 29209, July 18, 1985]

§ 173.73 Sodium polyacrylate.

Sodium polyacrylate (CAS Reg. No.
9003–04–7) may be safely used in food in
accordance with the following pre-
scribed conditions:

(a) The additive is produced by the
polymerization of acrylic acid and sub-
sequent hydrolysis of the polyacrylic
acid with an aqueous sodium hydroxide
solution. As determined by a method
entitled ‘‘Determination of Weight Av-
erage and Number Average Molecular
Weight of Sodium Polyacrylate,’’
which is incorporated by reference in
accordance with 5 U.S.C. 552(a), the ad-
ditive has—

(1) A weight average molecular
weight of 2,000 to 2,300; and

(2) A weight average molecular
weight to number average molecular
weight ratio of not more than 1.3. Cop-
ies of the method are available from
the Center for Food Safety and Applied
Nutrition (HFS–200), Food and Drug
Administration, 200 C Street SW.,
Washington, DC 20204, or available for
inspection at the Office of the Federal
Register, 800 North Capitol Street,
NW., suite 700, Washington, DC 20408.

(b) The additive is used to control
mineral scale during the evaporation of
beet sugar juice or cane sugar juice in
the production of sugar in an amount
not to exceed 3.6 parts per million by
weight of the raw juice.

[53 FR 39456, Oct. 7, 1988; 53 FR 49823, Dec. 9,
1988]

§ 173.75 Sorbitan monooleate.
Sorbitan monooleate may be safely

used in accordance with the following
prescribed conditions:

(a) The additive is produced by the
esterification of sorbitol with commer-
cial oleic acid.

(b) It meets the following specifica-
tions:

(1) Saponification number, 145–160.
(2) Hydroxyl number, 193–210.
(c) The additive is used or intended

for use as follows:
(1) As an emulsifier in polymer dis-

persions that are used in the clarifica-
tion of cane or beet sugar juice or liq-
uor in an amount not to exceed 7.5 per-
cent by weight in the final polymer dis-
persion.

(2) The additive is used in an amount
not to exceed 0.70 part per million in
sugar juice and 1.4 parts per million in
sugar liquor.

[51 FR 11720, Apr. 7, 1986]

Subpart B—Enzyme Preparations
and Microorganisms

§ 173.110 Amyloglucosidase derived
from Rhizopus niveus.

Amyloglucosidase enzyme product,
consisting of enzyme derived from
Rhizopus niveus, and diatomaceous sili-
ca as a carrier, may be safely used in
food in accordance with the following
conditions:
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(a) Rhizopus niveus is classified as fol-
lows: Class, Phycomycetes; order,
Mucorales; family, Mucoraceae; genus,
Rhizopus; species, niveus.

(b) The strain of Rhizopus niveus is
nonpathogenic and nontoxic in man or
other animals.

(c) The enzyme is produced by a proc-
ess which completely removes the or-
ganism Rhizopus niveus from the
amyloglucosidase.

(d) The additive is used or intended
for use for degrading gelatinized starch
into constituent sugars, in the produc-
tion of distilled spirits and vinegar.

(e) The additive is used at a level not
to exceed 0.1 percent by weight of the
gelatinized starch.

§ 173.120 Carbohydrase and cellulase
derived from Aspergillus niger.

Carbohydrase and cellulase enzyme
preparation derived from Aspergillus
niger may be safely used in food in ac-
cordance with the following prescribed
conditions:

(a) Aspergillus niger is classified as
follows: Class, Deuteromycetes; order,
Moniliales; family, Moniliaceae; genus,
Aspergillus; species, niger.

(b) The strain of Aspergillus niger is
nonpathogenic and nontoxic in man or
other animals.

(c) The additive is produced by a
process that completely removes the
organism Aspergillus niger from the
carbohydrase and cellulase enzyme
product.

(d) The additive is used or intended
for use as follows:

(1) For removal of visceral mass (bel-
lies) in clam processing.

(2) As an aid in the removal of the
shell from the edible tissue in shrimp
processing.

(e) The additive is used in an amount
not in excess of the minimum required
to produce its intended effect.

§ 173.130 Carbohydrase derived from
Rhizopus oryzae.

Carbohydrase from Rhizopus oryzae
may be safely used in the production of
dextrose from starch in accordance
with the following prescribed condi-
tions:

(a) Rhizopus oryzae is classified as fol-
lows: Class, Phycomycetes; order,

Mucorales; family, Mucoraceae; genus,
Rhizopus; species, Rhizopus oryzae.

(b) The strain of Rhizopus oryzae is
nonpathogenic and nontoxic.

(c) The carbohydrase is produced
under controlled conditions to main-
tain nonpathogenicity and nontoxicity,
including the absence of aflatoxin.

(d) The carbohydrase is produced by a
process which completely removes the
organism Rhizopus oryzae from the
carbohydrase product.

(e) The carbohydrase is maintained
under refrigeration from production to
use and is labeled to include the neces-
sity of refrigerated storage.

§ 173.135 Catalase derived from Micro-
coccus lysodeikticus.

Bacterial catalase derived from
Micrococcus lysodeikticus by a pure cul-
ture fermentation process may be safe-
ly used in destroying and removing hy-
drogen peroxide used in the manufac-
ture of cheese, in accordance with the
following conditions.

(a) The organism Micrococcus
lysodeikticus from which the bacterial
catalase is to be derived is dem-
onstrated to be nontoxic and nonpatho-
genic.

(b) The organism Micrococcus
lysodeikticus is removed from the bac-
terial catalase prior to use of the bac-
terial catalase.

(c) The bacterial catalase is used in
an amount not in excess of the min-
imum required to produce its intended
effect.

§ 173.140 Esterase-lipase derived from
Mucor miehei.

Esterase-lipase enzyme, consisting of
enzyme derived from Mucor miehei var.
Cooney et Emerson by a pure culture fer-
mentation process, with maltodextrin
or sweet whey as a carrier, may be
safely used in food in accordance with
the following conditions:

(a) Mucor miehei var. Cooney et Emer-
son is classified as follows: Class,
Phycomycetes; subclass, Zygomycetes;
order, Mucorales; family, Mucoraceae;
genus, Mucor; species, miehei; variety
Cooney et Emerson.

(b) The strain of Mucor miehei var.
Cooney et Emerson is nonpathogenic and
nontoxic in man or other animals.
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1 Available from: American Type Culture
Collection, 12301 Parklawn Drive, Rockville,
MD 20852.

(c) The enzyme is produced by a proc-
ess which completely removes the or-
ganism Mucor miehei var. Cooney et
Emerson from the esterase-lipase.

(d) The enzyme is used as a flavor
enhancer as defined in § 170.3(o)(12).

(e) The enzyme is used at levels not
to exceed current good manufacturing
practice in the following food cat-
egories: cheeses as defined in
§ 170.3(n)(5) of this chapter; fat and oils
as defined in § 170.(3)(n)(12) of this chap-
ter; and milk products as defined in
§ 170.(3)(n)(31) of this chapter. Use of
this food ingredient is limited to
nonstandarized foods and those foods
for which the relevant standards of
identity permit such use.

(f) The enzyme is used in the min-
imum amount required to produce its
limited technical effect.

[47 FR 28090, June 29, 1982; 48 FR 2748, Jan. 21,
1983]

§ 173.145 Alpha-Galactosidase derived
from Mortierella vinaceae var.
raffinoseutilizer.

The food additive alpha-galactosidase
and parent mycelial microorganism
Mortierella vinaceae var. raffinoseutilizer
may be safely used in food in accord-
ance with the following conditions:

(a) The food additive is the enzyme
alpha-galactosidase and the mycelia of
the microorganism Mortierella vinaceae
var. raffinoseutilizer which produces the
enzyme.

(b) The nonpathogenic microorga-
nism matches American Type Culture
Collection (ATCC) No. 20034,1 and is
classified as follows:

Class: Phycomycetes.
Order: Mucorales.
Family: Mortierellaceae.
Genus: Mortierella.
Species: vinaceae.
Variety: raffinoseutilizer.

(c) The additive is used or intended
for use in the production of sugar (su-
crose) from sugar beets by addition as
mycelial pellets to the molasses to in-
crease the yield of sucrose, followed by
removal of the spent mycelial pellets
by filtration.

(d) The enzyme removal is such that
there are no enzyme or mycelial resi-
dues remaining in the finished sucrose.

[42 FR 14526, Mar. 15, 1977, as amended at 54
FR 24897, June 12, 1989]

§ 173.150 Milk-clotting enzymes, micro-
bial.

Milk-clotting enzyme produced by
pure-culture fermentation process may
be safely used in the production of
cheese in accordance with the fol-
lowing prescribed conditions:

(a) Milk-clotting enzyme is derived
from one of the following organisms by
a pure-culture fermentation process:

(1) Endothia parasitica classified as
follows: Class, Ascomycetes; order,
Sphaeriales; family, Diaporthacesae;
genus, Endothia; species, parasitica.

(2) Bacillus cereus classified as fol-
lows: Class, Schizomycetes; order,
Eubacteriales; family, Bacillaceae;
genus, Bacillus; species, cereus
(Frankland and Frankland).

(3) Mucor pusillus Lindt classified as
follows: Class, Phycomycetes; subclass,
Zygomycetes; order, Mucorales; fam-
ily, Mucoraceae; genus, Mucor; species,
pusillus; variety, Lindt.

(4) Mucor miehei Cooney et Emerson
classified as follows: Class,
Phycomycetes; subclass, Zygomycetes;
order, Mucorales; family, Mucoraceae;
genus, Mucor; species, miehei; variety,
Cooney et Emerson.

(5) Aspergillus oryzae modified by re-
combinant deoxyribonucleic (DNA)
techniques to contain the gene coding
for aspartic proteinase from
Rhizomucor miehei var. Cooney et Emer-
son as defined in paragraph (a)(4) of
this section, and classified as follows:
Class, Blastodeuteromycetes
(Hyphomycetes); order, Phialidales
(Moniliales); genus, Aspergillus; species
oryzae.

(b) The strains of organism identified
in paragraph (a) of this section are
nonpathogenic and nontoxic in man or
other animals.

(c) The additive is produced by a
process that completely removes the
generating organism from the milk-
clotting enzyme product.

(d) The additive is used in an amount
not in excess of the minimum required
to produce its intended effect in the
production of those cheeses for which
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1 Available from: American Type Culture
Collection, 12301 Parklawn Drive, Rockville,
MD 20852.

it is permitted by standards of identity
established pursuant to section 401 of
the Act.

[42 FR 14526, Mar. 15, 1977; 42 FR 56728, Oct.
28, 1977, as amended at 62 FR 59284, Nov. 3,
1997]

§ 173.160 Candida guilliermondii.
The food additive Candida

guilliermondii may be safely used as the
organism for fermentation production
of citric acid in accordance with the
following conditions:

(a) The food additive is the enzyme
system of the viable organism Candida
guilliermondii and its concomitant me-
tabolites produced during the fer-
mentation process.

(b)(1) The nonpathogenic and
nontoxicogenic organism descending
from strain, American Type Culture
Collection (ATCC) No. 20474,1 is classi-
fied as follows:

Class: Deuteromycetes.
Order: Moniliales.
Family: Cryptococcaceae.
Genus: Candida.
Species: guilliermondii.
Variety: guilliermondii.

(2) The toxonomic characteristics of
the reference culture strain ATCC No.
20474 agree in the essentials with the
standard description for Candida
guilliermondii variety guilliermondii list-
ed in ‘‘The Yeasts—A Toxonomic
Study;’’ 2d Ed. (1970), by Jacomina
Lodder, which is incorporated by ref-
erence. Copies are available from the
Center for Food Safety and Applied Nu-
trition (HFS–200), Food and Drug Ad-
ministration, 200 C St. SW., Wash-
ington, DC 20204, or available for in-
spection at the Office of the Federal
Register, 800 North Capitol Street,
NW., suite 700, Washington, DC 20408.

(c)(1) The additive is used or intended
for use as a pure culture in the fer-
mentation process for the production
of citric acid using an acceptable aque-
ous carbohydrate substrate.

(2) The organism Candida
quilliermondii is made nonviable and is
completely removed from the citric
acid during the recovery and purifi-
cation process.

(d) The additive is so used that the
citric acid produced conforms to the
specifications of the ‘‘Food Chemicals
Codex,’’ 3d Ed. (1981), under ‘‘Citric
acid,’’ pp. 86–87, which is incorporated
by reference. Copies may be obtained
from the National Academy Press, 2101
Constitution Ave. NW., Washington,
DC 20418, or may be examined at the
Office of the Federal Register., 800
North Capitol Street, NW., suite 700,
Washington, DC 20408.

[42 FR 14526, Mar. 15, 1977, as amended at 47
FR 11838, Mar. 19, 1982; 49 FR 10106, Mar. 19,
1984; 54 FR 24897, June 12, 1989]

§ 173.165 Candida lipolytica.
The food additive Candida lipolytica

may be safely used as the organism for
fermentation production of citric acid
in accordance with the following condi-
tions:

(a) The food additive is the enzyme
system of the organism Candida
lipolytica and its concimitant metabo-
lites produced during the fermentation
process.

(b)(1) The nonpathogenic organism is
classified as follows:

Class: Deuteromycetes.
Order: Moniliales.
Family: Cryptococcaceae.
Genus: Candida.
Species: lipolytica.

(2) The taxonomic characteristics of
the culture agree in essential with the
standard description for Candida
lipolytica variety lipolytica listed in
‘‘The Yeasts—A Toxonomic Study,’’ 2d
Ed. (1970), by Jacomina Lodder, which
is incorporated by reference. Copies are
available from the Center for Food
Safety and Applied Nutrition (HFS–
200), Food and Drug Administration,
200 C St. SW., Washington, DC 20204, or
available for inspection at the Office of
the Federal Register, 800 North Capitol
Street, NW., suite 700, Washington, DC
20408.

(c) The additive is used or intended
for use as a pure culture in the fer-
mentation process for the production
of citric acid from purified normal
alkanes.

(d) The additive is so used that the
citric acid produced conforms to the
specifications of the ‘‘Food Chemicals
Codex,’’ 3d Ed. (1981), pp. 86–87, which is
incorporated by reference. Copies may
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be obtained from the National Acad-
emy Press, 2101 Constitution Ave. NW.,
Washington, DC 20418, or may be exam-
ined at the Office of the Federal Reg-
ister, 800 North Capitol Street, NW.,
suite 700, Wasington, DC 20408. The ad-
ditive meets the following ultraviolet
absorbance limits when subjected to
the analytical procedure described in
this paragraph:

Ultraviolet absorbance per centimeter path
length Maximum

280 to 289 millimicrons ....................................... 0.25
290 to 299 millimicrons ....................................... 0.20
300 to 359 millimicrons ....................................... 0.13
360 to 400 millimicrons ....................................... 0.03

ANALYTICAL PROCEDURE FOR CITRIC ACID

GENERAL INSTRUCTIONS

Because of the sensitivity of the test, the
possibility of errors arising from contamina-
tion is great. It is of the greatest importance
that all glassware be scrupulously cleaned to
remove all organic matter such as oil,
grease, detergent residues, etc. Examine all
glassware including stoppers and stopcocks,
under ultraviolet light to detect any residual
fluorescent contamination. As a pre-
cautionary measure it is recommended prac-
tice to rinse all glassware with purified iso-
octane immediately before use. No grease is
to be used on stopcocks or joints. Great care
to avoid contamination of citric acid sam-
ples in handling is essential to assure ab-
sence of any extraneous material arising
from inadequate packaging. Because some of
the polynuclear hydrocarbons sought in this
test are very susceptible to photo-oxidation,
the entire procedure is to be carried out
under subdued light.

APPARATUS

1. Aluminum foil, oil free.
2. Separatory funnels, 500-milliliter capac-

ity, equipped with tetrafluoroethylene poly-
mer stopcocks.

3. Chromatographic tubes: (a) 80-milli-
meter ID × 900-millimeter length equipped
with tetrafluoroethylene polymer stopcock
and course fritted disk; (b) 18-millimeter ID
× 300-millimeter length equipped with tetra-
fluoroethylene polymer stopcock.

4. Rotary vacuum evaporator, Buchi or
equivalent.

5. Spectrophotometer—Spectral range 250–
400 nanometers with spectral slit width of 2
nanometers or less; under instrument oper-
ating conditions for these absorbance meas-
urements, the spectrophotometer shall also
meet the following performance require-
ments:

Absorbance repeatability, ±0.01 at 0.4 ab-
sorbance.

Wavelength repeatability, ±0.2 nanometer.
Wavelength accuracy, ±1.0 nanometer.
The spectrophotometer is equipped with

matched 1 centimeter path length quartz
microcuvettes with 0.5-milliliter volume ca-
pacity.

6. Vacuum oven, minimum inside dimen-
sions: 200 mm × 200 mm × 300 mm deep.

REAGENTS AND MATERIALS

Organic solvents. All solvents used through-
out the procedure shall meet the specifica-
tions and tests described in this specifica-
tion. The methyl alcohol, isooctane, benzene,
hexane and 1,2-dichloroethane designated in
the list following this paragraph shall pass
the following test:

The specified quantity of solvent is added
to a 250-milliliter round bottom flask con-
taining 0.5 milliliter of purified n-hexa-
decane and evaporated on the rotary evapo-
rator at 45 °C to constant volume. Six milli-
liters of purified isooctane are added to this
residue and evaporated under the same con-
ditions as above for 5 minutes. Determine
the absorbance of the residue compared to
purified n-hexadecane as reference. The ab-
sorbance of the solution of the solvent res-
idue shall not exceed 0.03 per centimeter
path length between 280 and 299 nanometers
and 0.01 per centimeter path length between
300 and 400 nanometers.

Methyl alcohol, A.C.S. reagent grade. Use 100
milliliters for the test described in the pre-
ceding paragraph. If necessary, methyl alco-
hol may be purified by distillation through a
Virgreaux column discarding the first and
last ten percent of the distillate or other-
wise.

Benzene, spectrograde (Burdick and Jackson
Laboratories, Inc., Muskegon, Mich., or equiva-
lent). Use 80 milliliters for the test. If nec-
essary, benzene may be purified by distilla-
tion or otherwise.

Isooctane (2,2,4-trimethylpentane). Use 100
milliliters for the test. If necessary, iso-
octane may be purified by passage through a
column of activated silica gel, distillation or
otherwise.

Hexane, spectrograde (Burdick and Jackson
Laboratories, Inc., Muskegon, Mich., or equiva-
lent). Use 100 milliliters for the test. If nec-
essary, hexane may be purified by distilla-
tion or otherwise.

1,2-Dichloroethane, spectrograde (Matheson,
Coleman and Bell, East Rutherford, N.J., or
equivalent). Use 100 milliliters for the test. If
necessary, 1,2-dichloroethane may be puri-
fied by distillation or otherwise.

ELUTING MIXTURES

1. 10 percent 1,2-dichloroethane in hexane.
Prepare by mixing the purified solvents in
the volume ratio of 1 part of 1,2-
dichloroethane to 9 parts of hexane.
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2. 40 percent benzene in hexane. Prepare by
mixing the purified solvents in the volume
ratio of 4 parts of benzene to 6 parts of
hexane.

n-Hexadecane, 99 percent olefin-free. Deter-
mine the absorbance compared to isooctane
as reference. The absorbance per centimeter
path length shall not exceed 0.00 in the range
of 280–400 nanometers. If necessary, n-hexa-
decane may be purified by percolation
through activated silica gel, distillation or
otherwise.

Silica gel, 28–200 mesh (Grade 12, Davison
Chemical Co., Baltimore, MD, or equivalent).
Activate as follows: Slurry 900 grams of sili-
ca gel reagent with 2 liters of purified water
in a 3-liter beaker. Cool the mixture and
pour into a 80 × 900 chromatographic column
with coarse fritted disc. Drain the water,
wash with an additional 6 liters of purified
water and wash with 3,600 milliliters of puri-
fied methyl alcohol at a relatively slow rate.
Drain all of the solvents and transfer the
silica gel to an aluminum foil-lined drying
dish. Place foil over the top of the dish. Acti-
vate in a vacuum oven at low vacuum (ap-
proximately 750 millimeters Mercury or 27
inches of Mercury below atmospheric pres-
sure) at 173° to 177 °C for at least 20 hours.
Cool under vacuum and store in an amber
bottle.

Sodium sulfate, anhydrous, A.C.S. reagent
grade. This reagent should be washed with
purified isooctane. Check the purity of this
reagent as described in § 172.886 of this chap-
ter.

Water, purified. All water used must meet
the specifications of the following test:

Extract 600 milliliters of water with 50 mil-
liliters of purified isooctane. Add 1 milliliter
of purified n-hexadecane to the isooctane ex-
tract and evaporate the resulting solution to
1 milliliter. The absorbance of this residue
shall not exceed 0.02 per centimeter path
length between 300–400 nanometers and 0.03
per centimeter path length between 280–299
nanometers. If necessary, water may be puri-
fied by distillation, extraction with purified
organic solvents, treatment with an absorb-
ent (e.g., activated carbon) followed by fil-
tration of the absorbent or otherwise.

PROCEDURE

Separate portions of 200 milliliters of puri-
fied water are taken through the procedure
for use as control blanks. Each citric acid
sample is processed as follows: Weigh 200
grams of anhydrous citric acid into a 500 mil-
liliter flask and dissolve in 200 milliliters of
pure water. Heat the solution to 60 °C and
transfer to a 500 milliliter separatory funnel.
Rinse the flask with 50 milliliters of iso-
octane and add the isooctane to the sepa-
ratory funnel. Gently shake the mixture 90
times (caution: vigorous shaking will cause
emulsions) with periodic release of the pres-
sure caused by shaking.

Allow the phases to separate for at least 5
minutes. Draw off the lower aqueous layer
into a second 500-milliliter separatory funnel
and repeat the extraction with a second ali-
quot of 50 milliliters of isooctane. After sep-
aration of the layers, draw off and discard
the water layer. Combine both isooctane ex-
tracts in the funnel containing the first ex-
tract. Rinse the funnel which contained the
second extract with 10 milliliters of iso-
octane and add this portion to the combined
isooctane extract.

A chromatographic column containing 5.5
grams of silica gel and 3 grams of anhydrous
sodium sulfate is prepared for each citric
acid sample as follows: Fit 18 × 300 column
with a small glass wool plug. Rinse the in-
side of the column with 10 milliliters of puri-
fied isooctane. Drain the isooctane from the
column. Pour 5.5 grams of activated silica
gel into the column. Tap the column ap-
proximately 20 times on a semisoft, clean
surface to settle the silica gel. Carefully
pour 3 grams of anhydrous sodium sulfate
onto the top of the silica gel in the column.

Carefully drain the isooctane extract of
the citric acid solution into the column in a
series of additions while the isooctane is
draining from the column at an elution rate
of approximately 3 milliliters per minute.
Rinse the separatory funnel with 10 milli-
liters of isooctane after the last portion of
the extract has been applied to the column
and add this rinse to the column. After all of
the extract has been applied to the column
and the solvent layer reaches the top of the
sulfate bed, rinse the column with 25 milli-
liters of isooctane followed by 10 milliliters
of a 10-percent dichloroethane in hexane so-
lution. For each rinse solution, drain the col-
umn until the solvent layer reaches the top
of the sodium sulfate bed. Discard the rinse
solvents. Place a 250-milliliter round bottom
flask containing 0.5 milliliter of purified n-
hexadecane under the column. Elute the
polynuclear aromatic hydrocarbons from the
column with 30 milliliters of 40-percent ben-
zene in hexane solution. Drain the eluate
until the 40-percent benzene in the hexane
solvent reaches the top of the sodium sulfate
bed.

Evaporate the 40-percent benzene in
hexane eluate on the rotary vacuum evapo-
rator at 45 °C until only the n-hexadecane
residue of 0.5 milliliter remains. Treat the n-
hexadecane residue twice with the following
wash step: Add 6 milliliters of purified iso-
octane and remove the solvents by vacuum
evaporation at 45 °C to constant volume, i.e.,
0.5 milliliter. Cool the n-hexadecane residue
and transfer the solution to an 0.5-milliliter
microcuvette. Determine the absorbance of
this solution compared to purified n-hexa-
decane as reference. Correct the absorbance
values for any absorbance derived from the
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1 Copies may be obtained from: National
Academy Press, 2101 Constitution Ave. NW.,
Washington, DC 20418 or examined at the Of-
fice of the Federal Register, 800 North Cap-
itol Street, NW., suite 700, Washington, DC
20408.

control reagent blank. If the corrected ab-
sorbance does not exceed the limits pre-
scribed, the samples meet the ultraviolet ab-
sorbance specifications.

The reagent blank is prepared by using 200
milliliters of purified water in place of the
citric acid solution and carrying the water
sample through the procedure. The typical
control reagent blank should not exceed 0.03
absorbance per centimeter path length be-
tween 280 and 299 nanometers, 0.02 absorb-
ance per centimeter path length between 300
and 359 nanometers, and 0.01 absorbance per
centimeter path length between 360 and 400
nanometers.

[42 FR 14491, Mar. 15, 1977, as amended at 47
FR 11838, Mar. 19, 1982; 49 FR 10106, Mar. 19,
1984; 54 FR 24897, June 12, 1989]

§ 173.170 Aminoglycoside 3′-phospho-
transferase II.

The food additive aminoglycoside 3′-
phosphotransferase II may be safely
used in the development of genetically
modified cotton, oilseed rape, and to-
matoes in accordance with the fol-
lowing prescribed conditions:

(a) The food additive is the enzyme
aminoglycoside 3′-phosphotransferase
II (CAS Reg. No. 58943–39–8) which cata-
lyzes the phosphorylation of certain
aminoglycoside antibiotics, including
kanamycin, neomycin, and gentamicin.

(b) Aminoglycoside 3′-phosphotrans-
ferase II is encoded by the kanr gene
originally isolated from transposon Tn5

of the bacterium Escherichia coli.
(c) The level of the additive does not

exceed the amount reasonably required
for selection of plant cells carrying the
kanr gene along with the genetic mate-
rial of interest.

[59 FR 26711, May 23, 1994]

Subpart C—Solvents, Lubricants,
Release Agents and Related
Substances

§ 173.210 Acetone.
A tolerance of 30 parts per million is

established for acetone in spice
oleoresins when present therein as a
residue from the extraction of spice.

§ 173.220 1,3-Butylene glycol.
1,3-Butylene glycol (1,3-butanediol)

may be safely used in food in accord-
ance with the following prescribed con-
ditions:

(a) The substance meets the fol-
lowing specifications:

(1) 1,3-Butylene glycol content: Not
less than 99 percent.

(2) Specific gravity at 20/20 °C: 1.004
to 1.006.

(3) Distillation range: 200°–215 °C.
(b) It is used in the minimum amount

required to perform its intended effect.
(c) It is used as a solvent for natural

and synthetic flavoring substances ex-
cept where standards of identity issued
under section 401 of the act preclude
such use.

§ 173.228 Ethyl acetate.
Ethyl acetate (CAS Reg. No. 141–78–6)

may be safely used in food in accord-
ance with the following conditions:

(a) The additive meets the specifica-
tions of the Food Chemicals Codex, 1

(Ethyl Acetate; p. 372, 3d Ed., 1981),
which are incorporated by reference.

(b) The additive is used in accordance
with current good manufacturing prac-
tice as a solvent in the decaffeination
of coffee and tea.

[47 FR 146, Jan. 5, 1982, as amended at 49 FR
28548, July 13, 1984]

§ 173.230 Ethylene dichloride.
A tolerance of 30 parts per million is

established for ethylene dichloride in
spice oleoresins when present therein
as a residue from the extraction of
spice; Provided, however, That if resi-
dues of other chlorinated solvents are
also present the total of all residues of
such solvents shall not exceed 30 parts
per million.

§ 173.240 Isopropyl alcohol.
Isopropyl alcohol may be present in

the following foods under the condi-
tions specified:

(a) In spice oleoresins as a residue
from the extraction of spice, at a level
not to exceed 50 parts per million.

(b) In lemon oil as a residue in pro-
duction of the oil, at a level not to ex-
ceed 6 parts per million.
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