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NOSB/NATIONAL LIST
COMMENT FORM
PROCESSING

Material Name: #5 Enzymes: mold/fungal, yeast

Please use this page to write down comments, questions, and your anticipated vote(s).

COMMENTS/QUESTIONS:

1. In my opinion, this material is:
Synthetic Non-synthetic.

2. Should this material be allowed in an “organic food” (95% or higher organic

ingredients)? Yes No
(IF NO, PROCEED TO QUESTION 3.)

3. Should this substance be allowed in a “food made with organic ingredients” (50% or
higher organic ingredients)? Yes No




AUG B5 ’96 B1:@SPM FST/FPC . P.g

TAP REVIEWER COMMENT FORM for uspa/nOSB

Use this page or an equivalent to write down comments and summarize

your evaluation regarding the data presented in the file of this potential
National List material. Complete both sides of page. Attach additional

sheets if you wish.

This file is due back to us by: Wb___

Name of Material: h‘ e A A G‘S"'
Reviewer Name: L Seve L ~Taylsr RECEIVED RUG 0 5 199

Ya

Is this substance Syhthetic or non-synthetic? Explain [if

appropriate)
MOS+ ace /UoM-—Syn*//t ehe
If synthetic, how is the material made? (please answer here if our database

form is blank) . - ’.
Gwex‘vta/%wfmeeregﬁ emzy-m_v Slza-u// be cons: teced S'/n%
Mit -y ot b2 d//iw‘-tj vy Nabrow 2 bst

This .material” should be added to the National List as:
Synthetic Allowed Prohibited Natural

or, X Non-synthetic (Allowed as an ingredient in organic food)
X __Non-synthetic (Allowed as a processing aid for organic food)

or, x this material should not be on the National List
ZGWC‘IC‘-[/7 gﬂWﬂ—&&{

Are there any use restrictions or limitations that should be
. placed on this material on the National List?

Please comment on the accuracy of the information in the file:

Any additional comments? [attachments welcomed)

Do you have a commercial interest in this material? Yes; X No

Signature Séf‘g —7/10:4’ Date __LM___




AUG B5 ‘96 Bl:@6PM FST/FPC

Please address the 7 criteria in the Organic Foods Production Act:
(comment in those areas yon feel are applicable)

(1) the potential of such substances for detrimental chemical interactions with other
materials osed in organic farming systems;

Nong

(2) the toxicity and mode of action ot ﬂ\e sabstance and of its breakdown products or
' any contaminants, and their pexsistence and areas of concentration in the
environment;

W N :

(3) the probability ot".c.'izfvl;i'}"oii'rnenta.l contamination during rnannfacture, use, misuse
or disposal of such sulq;tanc'e;

None |

(4) the effect of the substance oo human health;

Mns

(S) the effects of the substance on biological and chemical interactions in the
agroecosystem, including the physiological effects of the substance on soil
organisms (including the salt index and solubility of the soil), crops and livestock;

(6) the alternatives to using the substance in terms of practices or other available
materials; and

(7) its compatibility with a systera of sustainable agriculture.



AUG 5 ‘S5 1@:13AM BEECH-NUT NUTRITION . P.16719

TAP REVIEWER COMMENT FORM for uspa/NosB

Use this page or an equivalent to write down comments and summarize

your evaluation regarding the data presented in the file of this potential
National List material. Complete both sides of page. Attach additional

sheets if you wish.

This file is due back to us by: AH a . s ’ [ﬂs b

Name of Material: n 4 : 3 ﬂ:"
Reviewer Name: @ & ﬁgﬂéf‘ RECEIVED AUG 0 5 199

Is this substance Synthetic or non-synthetic? Explain (if

appropriate) L “
PRropniste) TN/ St BS/BUCE 1S s apy; Some FEE
If synthetic, how is the material made? (please answer here if our database

form is blank) SV WeT

This material should be added to the National List as:
Synthetic Allowed Prohibited Natural

or, Non-synthetic (Allowed as an ingredient in organic food)
Non-synthetic (Allowed as a processing aid for organic food)

or, __6his material should not be on the National List ./t
PURTMHER  DEfoud 7288 AD SAEC/Ficqgz2, 4//(

Are there any use restrictions or limitations that should be
placed on this material on the National List?

Please comment on the accuracy of the information in the file:

/,M/,hbe’é)w%? 79 TUDLE AVY SCHFC p)2Ymé

Any additional comments? (attachments welcomed)

N WY, o
Signature : Dat% 26
/




AUG B5 "396

18:13AM BEECH-NUT NUTRITION

‘P.17/19

UsDA/TAP REVIEWER
COMMENT FORM

Ooriginal mailing date:

7 Jan 1995.

Name of Materials: Enzymes, bacterial

Reviewer Name:

NOTE:

"Bacterial enzymes" is not a single substance.

Richard C¢. Theuer

Many

pacterial enzymes are allowed for use in food with the physical
or technical functional effect described as "enzymes" in Section

21CFR170.3 (o) (9) -

A bacterial enzyme can be judged "natural" or

usynthetic" only if its source and methed of manufacture are

identified.

genetically engineered organism to be synthetic.

Existing NOSB motions have defined any product of a

Tt is eritical

for a TAP reviewer to know the precise nature of the bacteria
that produces an enzyme.

Several enzymes used as food processing aids could not
be located in the list of Cenerally Recognized As Safe food

additives.

These include pectinase, pullanase and glucanase.

Bacterial enzymes currently allowed in food are:

21CFR184.1027
21CFR184.1372
21CFR184.1388
21CFR184.1685
21CFR184.1924
21CFR173.110
21CFR173.120
21CFR173.130
21CFR173.135
21CFR173.140
21CFR173.145
21CFR173.150
21CFR173.160

21CFR173.165

mixed carbohydratase/protease; B. licheniformis
insoluble glucose isomerase; various bacteria.
lactase; Kluyveromyces lactis

chymosin; nonpathogenic Escherichia goli
urease (wine); Lactobacillus fermentum
amyloglucosidase; Rhizopus niveus
carbohydratase/cellulase; Aspergillus niger
carbohydratase; Rhizopus oryzae

catalase; Micrococcus lysodeikticus
esterase/lipase; Mucor miehei
alpha-galactosidase; Mortierella vinaceae
milk-clotting enzymes; various bacteria.
aqueous citric acid fermentation; Candida

guilliermondii
citric acid fermentation from normal alkanes

(paraffins); Candida lipelytica

Note that the last item in this list is the bacterium that

ferments paraffins to citric acid.

In previous discussions the

NOSB considered this process synthetic and non-allowable. In
contrast, the bacterium listed just before this one ferments

carbohydrate to citric acid.
process acceptable for an ingredient in organic foods.

The NOSB deemed this citric acid
This

reviewer previously judged citric acid produced by agueous
fermentation to be natural.

Note that enzymes of plant and animal origin also are used in
food (e.g., papain and rennet, respective examples).

It is the position of this TAP reviewer that no universal
recommendation can be made for the class "bacterial enzymes."
Specific bacterial preparations differ technically from each

other:; each must be evaluated on its individual characteristics.

March 29, 1995



TAP REVIEWER COMMENT FORM for usDa/NOSB

Use this page or an equivalent to write down comments and summarize
your evaluation regarding the data presented in the file of this potential
National List material. Complete both sides of page. Attach additional
sheets if you wish.

This file is due back to us by: Z“& s ’ lﬂj b

Name of Material: E'\ CQS"'
Reviewer Name: x/_.oF. Maooices o ,RECE'VED AUG 0 5 1998

Is this substance Synthetic or non-synthetic? Explain (if ( (4nbeltofnd,
appropriate} .
€ rpdneed {Rom tyidursl opsanums ~ van Sxathebic
If synthetic, how is the material made? (please answer here if our database
form is blank) (€ bic-Engiceered ~ Chould ot beon the Adionsl Lird
(e rersul Y - ORGANINS GRoW tn Cudunt —> Secrele ExdRRceliulaR Bnavmel 1 bRoth cultune w huch if
Hher demmm( hy Creere ~df?\ur\\ — this wowdhe mdurs | (ORYANL (o (rzmqf/;e Frongppeperss

Peerlzon the pinsra riuriny operrinn prwel
This material should be added to the National List as:

~~ Synthetic Allowed C;(f“fcuﬁfmﬁt‘;h Prohibited Natural

or, _ “ Non-synthetic (Allowed as an ingredient in organic food) sn| W€ Py LALURR | procec
Non-synthetic (Allowed as a processing aid for organic food)

or, L~ this material should not be on the National List (¢ biorpyirecee/

Are there any use restrictions or limitations that should be
placed on this material on the National List?
Vel Muithe Eydencirdbnd DRed wikh Mo Cukthek chem < { mod: fienfions 0r Skemdmeric

Please comment on the accuracy of the information in the file:
— VeRrv generft! —

Any additional comments? (attachments welcomed)

th « A very difCicut onedo Fuplupie Yechur the Enaumee canbe Evienctrl pnd
pb\R Apj md f(erep»mﬂ\{f MHnu/ﬁfuﬁvﬂd{ /Oﬁo(a (10 CRiteen| for /{fcﬁﬂ/o&’aofv FlrcEmery

Do you have a commercial interest in this material? ___ Yes; < No

Signature // QA{ @A@ﬁ Date 7J,?0/9¢




Please address the 7 criteria in the Organic Foods Producton Act:
(comment in those areas you feel are applicable)

(1) the potential of such substances for detrimental chemical interactions with other
materials used in organic farming systems;
Nonl

4

(2) the toxicity and mode of action of the substance and of its breakdown products or
any contaminants, and their persistence and areas of concentration in the
environment;

Vient

(3) the probability of environmental contamination during roanufacture, use, misuse
or disposal of such substance;

ies

(4) the effect of the substance on human health;

flor £
ok

(S) the effects of the substance on biological and chemical interactions in the
agroecosystern, including the physiological effects of the substance on soil
organisms (inclading the salt index and solubility of the soil), crops and livestock;

VigviL

(6) the altermatives to using the substance in terms of practices or other available
materials; and  /lo} MR1Y 01heR Chowckr, CRYnl 1r1uk 1t foww mnnra’pctue fd

Knd /)ﬁffrwy/ ,

(7) its cornpatibility with a systern of sustainable agriculture.
only ie ryden:ted in wRjurs( Lorny



TAP REVIEWER COMMENT FORM for usDa/NOSB

Use this page or an equivalent to write down comments and summarize -
your evaluation regarding the data presented in the file of this potential
National List material. Complete both sides of page. Attach additional
sheets if you wish.

This file is due back to us by: ‘—‘A!"ﬂ‘. s ' 'ﬂ i b

Name of Material: El\ e : © e‘s-‘-
Reviewer Name: LWitiam - Cmmer QU 2TRECCVED JUL I 0 1998

Is this substance Synthetic or non-synthetic? Explain (if
appropriate) S
U St 7% (”fé(C’

If synthetic, how is the material made? (please answer here if our database
form is blank)

Thiz material should be added to the National List as:

Synthetic Allowed Prohibited Natural
(/-,-7
/ or, Non-synthetic (Allowed as an ingredient in organic food)
< Non-synthetic (Allowed as a processing aid for organic food)

or, / this material should not be on the National List

Are there any use restrictions or limitations that should be
placed on is material on the National List?
Nofuear fermicofni7es frederts Showlqd” 781 pced 8 be o4 A;;f Lo
Gt fledly €ny/ncerea Secrces O((Ch?c//ﬂef m(er/f\p/i/ér‘,{f/ 5;%,4:_,44{@ P
wede civafla ’//,',A, 4>/ /14 ﬁw,,,o’(; /OVc//a(c'z/Jaar(r‘_:
Please comment on the accuracy of the information in the file:
[imifkd % ,/r)‘U( e.s.('//(/' .

Any additional comments? (attachments welcomed)
[{seS — 7({;0/ v e , Aigesfron o animed, fimco faet; j7/~0//“d£,‘9,»,//'<r/éf’"“’“’

"/71/71”00’ Cin it 7S,

Do you have a commercial interest in this material? VYes; No

Signature //}//%;'};//(/jé/;c,:x,‘, //f; Date -5 -94




Please address the 7 criteria in the Organic Foods Production Act:
(comment in those areas you feel are applicable)

(1) the potential of such substances for detrirnental chermical interactions with other
materials ased in orgamc farming systems;

ﬂ/inc Lo MM‘/(/"’??///Z/

(2) the toxicity and mode of action of the substance and of its breakdown products or
any contaminants, and their persistence and areas of concentration in the
environment;

37’7\/(/ L 1,(2('57 ,ﬂq%’u/ E el ey

(3) the probability of environmental contamination during rmanufacture, use, misuse
or disposal of such substance;

PR,

(4) the effect of the substance on hurnan health;
/’70;; }é((l"{ e./pcf’; O (Y/’/(/’(‘)’%IZ?L,/ ﬂs,’p /L.f/;fw/’/,"m( eSS,

(5) the effects of the substance on biological and chemical interactions in the
agroecosystem, including the physiological effects of the substance on soil
organisms (including the salt index and solubility of the soil), arops and livestock;
/) s foc — 4 m/,, c e (Tifes Frt Orfasiisim lr Yo rtrance, ,,,,)4,,,‘,(,/ Lo vefS 7o oo b 5

(6) the altermatives to using the substance in terrns of practices or other available
materials; and | L
77z ‘Zﬁ(_r"ﬂ.//— ‘A 1115 anrc€ CL U On /;’I’n:‘f &rja"u/’( cs & }?) M(J < p"lﬁﬁl"—(

7%/’/’75/)’/!‘1( rc €S d- A al i rewm blna, LN Srecrces .

(7) its compatibility with a systeru of sustainable agriculture.

L 117 5 Lode



ommon Name Enzymes: mold/fungal, yeast

Other Names

NOSB Materials Database 1
Identification

Chemical Name

Code #: CAS Code #: Other
N. L. Category Non-agricultural MSDS oyes @no
Chemistry
Family

Composition

Properties

How Made

Type of Use

Specific Use(s)

Action

Combinations

OFPA

Biologically active proteins which are sometimes conjugated with metals,
carbohydrates and/or lipids. Whole cells, parts of cells, or cell-free extracts.

Activity measured according to reaction catalyzed by individual enzymes.

Derived from microbial sources by controlled fermentation: Carbohydrase from Aspergillus
niger var., Aspergillus oryzae var., Rhizopus oryzae var., Saccharomyces species, or
Trichoderma reesei var.; Carbohydrase & Protease mixed from Bacillus licheniformis and
Bacillus subtilis; Catalase from Aspergillus niger var., and Micrococcus lysodeikticus; Glucose
isomerase from Actinoplanes missouriensis and many others; Glucose Oxidase from
Aspergillus niger var.; Lipase from Aspergillus niger var. and Aspergillus oryzae var.,
Protease from Aspergillus niger var., and Aspergillus oryzae var.; and Rennet (Microbial)
from Endothia parasitica and Mucor species. A few may be genetically engineered.

Processing
Use/Action

Carbohydrase: preparation of starch syrups, alcohol, beer, fruit juices, chocolate syrups, bakery
products, liquid coffee, wine, dextrose, dairy products, candy and ice cream; Pectinase: clarification of
wines and fruit juices. Catalase: manufacture of cheese; Glucose isomerase: manufacture of high
fructose corn syrup; Glucose Oxidase: removal of sugar from liquid eggs, deoxygenation of citrus
beverages; Lipase: hydrolysis of lipids (fish oil concentrates); Protease: chillproofing of beer, bakery
products, meat tenderizing, production of protein hydrolysates; and Rennet: manufacture of cheese.

Enzymes as biocatalysts accelerate the rate of specific chemical reactions. Each
enzyme is highly specific as to the reaction it effects.

Status

N. L. Restriction

EPA, FDA, etc

Directions

Safety Guidelines

Historical status

Internation! status




NOSB Materials Database
OFPA Criteria

2119(m)1: chemical interactions

2119(m)2: toxicity & persistence

2119(m)3: manufacture & disposal consequences

Some enzymes are genetically engineered and such sources will become more common.
Rennet (chymosin) is available as genetically engineered, as natural microbial enzyme,
and as extract from calf stomach. (ST).

2119(m)4: effect on human health
None, because they are naturally present in foods. Used in tiny amounts; easily digested.

2119(m)5: agroecosystem biology

2118(m)6: alternatives to substance

Usually alternative is natural fermentation but this is not always possible to use. Some

enzymes have chemical alternatives, although the chemicals are not as specific and not as
easily controlled.

2119(m)7: Is it compatible?
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