RECEIVED ni¢ - J 22

Submission of petition for Evaluation of Substances for Inclusion on the National
List of Substances Allowed in Organic Production and Handling

1. Seed Mold (Dry mash culturing starter)

2. Name : Kikkoman Corporation
Address : 250 Noda Noda City Chiba Pref. 278-8601 , Japan
Telephone: (81)-4-7123-5145

3. In soy sauce production process, soybeans and wheat are treated with heat under
controlled conditions and then blended. The resulting mixture is inoculated with
Kikkoman aspergillus and cultured. The solid mass obtained from this process is
called koji. This Kikkoman aspergillus to make koji is seed mold (dry mash culturing
starter).

4. Aspergillus oryzae or Aspergillus sojae, Wheat bran as medium

The following guidelines should be followed in koji cultivation:

a) Grow as much mold mycelia and mold enzymes as possible.

b) Prevent the inactivation of the enzymes produced.

¢) Minimize the carbohydrate consumption in raw materials during cultivation.

d) Avoid as much bacterial contamination in the starting materials and during the
cultivation of mold as possible.

e) Shorten the cultivation time with minimum use of water, electricity, and fuel oil.

5. The mixture of cooked soybeans and roasted crushed wheat kernels is mixed with
0.1-0.2% of starter mold. Aspergilus oryzae or A. sojae. The mixed materials are usually
cultured for 3 days in warm room, in which the temperature is controlled.

The materials are cooled twice or more by mixing when their temperature rises to about
35 C or more because of the growth of molds. This allows the mold to grow throughout
the mass and provide the amylase and proteases needed to hydrolyze proteins and starch
in the raw materials. This material is called Koji.

6. yeast for bread. yeast for fermentation

7. Scientific data and information for the select committee on GRAS substances relating
to fermented soy sauce.



APPENDIX 6.5

Personal History

Harumi Kashima )

Kikkoman Foods, Inc.

Vice President of Manufacturing
Walworth, Wisconsin 53184, U. S.

Born in Japan, 1934 (Oami Oamishirasatomachi Chiba
Prefecture) ‘

Graduated, Hokkaido University, Laboratory of Applied
Microbiology and School of Agriculture, (1957)

Entered, Kikkoman Shoyu Co., Ltd., Nodashi, Japan, (1957),
Research in microbiology at Noda Institute for Scientific
Research and Central Research Laboratories, (1957-63)

Worked at #7 Plant, Kikkoman Shoyu Co., Ltd., (1963-1970),
Assistant Manager, (1970)

Production Control Department of Kikkoman Shoyu Co.,
Ltd., (1971)

Kikkoman Foods, Inc., Vice President of Manufacturing,
(1972-present)
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8. None

9. Scientific data and information for the select committee on GRAS substances relating
to fermented soy sauce

10.None

11. # Scientific data and information for the select committee on GRAS substances

relating to fermented soy sauce -
# ADVANCES IN FOOD RESEARCH (Vol, 30) ACADEMIC PRESS, INC (1986)

12. Soy sauce is prepared by digesting mixtures of soybeans and wheat with enzymes
produced by Koji molds, Aspergillus sojae or Aspergillus oryzae, in the presence of 16 to
18% salt. The salt tolerant Pediococcus halophilus and Saccharomyces rouxii grow
during the process and produce lactic acid, alcohol and carbon dioxide. In these soy sauce
production process, seed mold is necessary substance.

13. None



APPENDIX 6.4

Personal History

Akira Okuhara o
Kikkoman Shoyu Co., Ltd.
Manager, Products Analysis Section

Kikkoman Central Research Laboratories

399 Noda, Noda-shi, Chiba-Ken, Japan

Born, September 1, 1931

Graduated, Tohoku University, Agricultural Chemistry, (1956)
Entered, Kikkoman Shoyu Co., Ltd., (1956)

Doctor of Agriculture, Toﬁoku University, (1972)

‘Kikkoman Shoyu Co., Ltd., Manager, Products Analysis Section,
(1974-present)

Major Research Publications (including co-research)

1. Studies on thevFlavorous Substances in Soy Sau

Cc (2]:2 )t
J. of Agricultural Chemical Society of Japan, ( 8- .

, 2

958-1963)

2. Analytical Method of Soy Sauce, (1,3,4), J. of
Agricultural Chemical Society of Japan, (1958-1963),
Seasoning Science, (1971).

3. Color of Soy Sauce, (1-7), J. of Fermentation

Technology, (1969-1971), J. of Agricultural Chemical Society

of Japan, (1972), J. of Society of Brewing, Japan, (1976).
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' Toni Strother

. USDA7AMS/TM/NOP j
.. 1400 Independence Avenug SW

' Roomx 4008-S0O, AG STOP 0268

i Washington, DC 202590

. August 16, 2002

Dear Toni,

"' 1 am writing on behalf of elr company to inquire if we need to

' petition the NOSB to place the Aspergillus oryzae, koji spore powder
on the National List. I am writing also on behalf of Barry Evans of the
. American Miso Company, who shares the same concern.

-~ We use Aspergillus oryzae (hereafter called “spore powder”)as a
processing aide to make mjso, a fermented food product made from

the combination of cultured grain (called “koji”, the Japanese term), -
cooked beans, sea salt, and water. ' ;o

* The spore powder o,riginatés,in Japan. It is used to make koji, which is
+ used not only for miso maﬁdrig but as the “starter” for a number of’
. ‘wraditional fermented foods including sake, amasake, rice vinegar, and
- mirin. : ' : : ; . :

- At Scuth River Miso Compgny we currently use the spore powder
| produced and packaged by Nihon Jozo Kogyo Co. (NJK) and exported

. to the USA by Mitoku Co., li.td. A declaration from the producer of this

. spore powder is attached. There are other Japanese producers of koji

- spore powder as well. For example, Ameriean Miso Co. uses spore

- powder produced by. Bioc Co:, Ltd., also exparted by Mitoku. The Bioc
Company is presently on viacation. For that reason Barry Evans has
been unable to obtain a declaration from them at this time.

We dbtain the NJK spore ppwder in sealed foil packets, each .
containing 40 grams Net WT of spore powder, We ourselves use their

Christian Ebwell, zxorxizron

Soutn Raver Miso Co., Inc. | SouTh River F.«*pu | ConwaY, MASSACHUSETTS af341 | 413-369-4057- | FAX 4x3-369-4299
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APPENDIX 6.3

Personal History

Shinichi Sugiyama

Kikkoman Shoyu Co., Ltd.

Manager of Life Science Division
Central Research Laboratories

399 Noda, Noda-shi, Chiba-Ken, Japan

Born, February 2, 1928
Graduated, University of Tokyo, Agricultural Biology, (1953)

University of Tokyo, Graduate School of Agricultural
Chemistry (Microbiological Chemistry), (1953-1957)

Received Doctor of Agriculture, University of Tokyo
for studies on metabolism of aromatic compounds by microbes, (1961)

Entered, Kikkoman Shoyu Co., Ltd., Research staff at the Central
Research Laboratories, (1957), Research on amino acid and nucleic
acid metabolism, (1957-1966) :

Associate scientist, City of Hope Medical Center in California
(Experimental Pathology), for studies on mycotoxins, (1967-1969)

Kikkoman Shoyu Co., Ltd., Chief of Food Hygienic Research Section,
Central Research Laboratories, (1970-present), Manager of Life
Science Division, Central Research Laboratories, (1977)

Major Research Publications {including co-research).

1. Metabd]ism of Aromatic Compounds by Microbes, (Part 2-9),
Builetin of the Agricultural Chemical Society of Japan and
J. of General and Applied Microbiology, (1953-1960).

2. The Precduction of Dihydroxy Acetone by Bacteria,
Agricultural and Biclogical Chemistry, (1964).

(8%}

D-Ribose Formation by Bacteria, Agr. Biol. Chem., (1966).
4. Mycotoxins in Fermented Food, Cancer Research, 28, 2296, (1968).
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products #301A and #301C as listed in the ingredients panel of the
~ declaration attached. '
' Miso making involves a do ble fermentation process. The first step is
. to make the cultured grainkoji. TO do this we mix the spore powder

. with steamed grain, usually rice or barley. ‘

' The Aspergillus mold then grows on the steamed grain for about 48

! hours. During this time the starches of the grain are converted into

- simple sugars and an abunidance of digestive enzymes are created,

~ which are needed for the second stage of miso fermentation. [Please

" note that by this ancient process we are “growing” our own enzymes

. on organic grain substrate$ and not purchasing outside enzyme

' jnputs such as might be referred to on the National List, section
205.504 (8).] ‘ '

i After 48 hours the whole %rain koji is harvested and mixed with sea

" salt and cooked beans (usually soybeans). This mixture of raw miso is
put into fermentation vatsifor a period of three weeks to three years
depending on the variety %f miso, the salt content, and other factors

{
]
|
i
1

. such:as temperature. After fermentation the finished miso is
. packaged and distributed jor sale and consumption.

Miso itself is an ancient fo?od and seasoning, developed through many
generations of miso makers in Japan. The word miso first appeared in
the Japanese script in 800/AD..

In terms of quantity used per batch of koji, 3 Tablespoons (about %
ounce) of spore powder used to inoculate 350-360 pounds of
steamed grain. )

In terms of quantity used per weight of finished product, this
amounts to a range of .00204% to .0039% of the finished product by
weight. (For example, about 2.5 ounces of spore powder are used to
© make 1750 Ibs. of barley 0ji, which goes into making 7650 lbs. of
- Barley Miso.) L ' o

As you can read on the deklaration, NJK mixes the pure spores of
Aspergillus oryzae with ngn-GMQ soluble potato starch as an extender,
or substance used to carry the microscopic spores, which would
otherwise be difficult, if not impossible to handle effectively. The NJK

spore powder is fortified with yeast and lactic acld bacteria as




Wfriiam E. Ribelin, D.V.M.. Ph.D. Curriculum Vitae

Ribelin, W.E., Masri, M.S. and DeEds, F.: Flucrescence of bone after Ouercitin
ingestion. Proc. Soc. Exp. Biol. Med., 103:271-272, 1960.

Ribelin, W.E.: Fat necrosis in man and animals. J. Am. Vet. Med." Assoc., 136:
135-139, 1960. '

Ribelin, W.E. and Bailey, W.S.: Esophageal sarcomas associated with Spirocerca
lupi infection in the dog. Cancer, 11:1242-1246, 1958. '

Ribelin, W.E.: The cytopathogenesis of vesicular stomatitis virus infection in
cattle. Am. J. Ver. Res., 19:66~73, 1958.

Frenkel, H.S. and Ribelin, W.E.: Cultivation of the foot-and mouth disease virus
in explanted epithelium of the bovine tongue. IX. Growth characteristics of
the virus in large scale tissue cultures. Am, J. Vet. Res., 17:40-44, 1955.

Ribelin, W.E. and Kintner, L.D.: Lipodystrophy of the central nervous system in
a dog. A disease with similaricies to Tay-Sachs disease of man. Cornell
Veterinarian, 46:532-537, 1956. ~

~

Ribelin, W.E.: The incidence of'distémperﬂin canine encephalitis cases. Am. J.
Vet. Res., 14:96-104, 1953. :

Ribelin, W.E.: Azpturia nnd the Crush syndrome. J. Am. Vet. Med. Assoc., 119:
284-288, 1951.

Cordy, D.R. and Ribelin, W.E.: Six congenital cardiac anomalies in animals.
Cornell Veterinarian, 40:249-256, 1950.

Languages: Read--English, German, French, Spanish, Dutch.
Spoken——English, Spanish
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. specified in the footnote of the declaration. [I see that yeast and lactic
: acid are on the National List, section 205.605 (1.i11) and (20)
. respéctively. Please note that the yeast is not cultured on
. petrocherical or sulfite waste liquor substrates as prohibited on the
- National List 205.605(20).)| - E

We would like to know as goon as possible, if we need to petition the
NOSE to put the Aspergillus oryzae spore powder on the National List.
If such a petition were reqhired, under which category would it be
classified for inclusion, since none of the categories under ITEM A of
the sheet entitled “INFORMATION TO BE INCLUDED IN A PETITION"
seen to apply?

If any further information [is needed from me in order for the
committee to make a determination, I can be reached at our company
phone listed below and at fuy home phone 413-369-4066.

Thaﬂking you very much flpr your prompt attention to this, I am

Sincerely Yours,

Dhroitias okl

Christian Elwell
South River Miso Company
(413) 369-4057 work
(413) 369-4066 home

cc. Barry Evans, American[Miso Company (tel 828-665-'7790)
Don Franczyk, NOFA Mass. (tel 978-297-4171) :




CWilliam E. Ribelin, D.V.M.. Ph.D. Curriculum Vitae

Hsu, I~C;, Smalley, E.B., Strong, F.ﬂt and Ribelin, W.E.: Identification of
T-2 toxin in moldy corn associated with a lethal toxicosis in dairy cartle.
Appl. Microbiol., 24(5):684~690, 1972.

~Scill, P.E., Macklin, A.W., Ribelin, W.E. and Smalley, E.B.:
Ochratoxin A to fertal death in labora
Hature, 234(5531):563-564, 1971.

Relationship of
tory animals and domesctic animals,

Walsh, A.H. and Ribelin, W.E.: Fish: Experimental wmodela for human disease.
Comp. Path. Bull. (A.F.1.P.), III(4):1-4, 1971.
Leswing, R.J. and Ribelin, W.E.; Physiologic and pathologic changes in acrylamid
neuropathy. Arch. Environ. Health, 18:22-29, 1669.
Ribelin, W.E. and Leswing, R.J.: Conduction velocities of peripheral nerves

in cats and Cebus albifrons monkeys. Am. J. Vet. Res., 29:2401-2405, 19¢8,

Thomas, J.0.. Ribelin, W.E., Wilson, R.H., Keppler, D.C. and DeEds, F.: Chronic
toxicity of diphenylamine to dogs. Toxicol. Aprl. Pharm., 11:184-194, 1967.

Ribelin, W.E., Levinskas, G.J., Owen, G. and Rubin, L.: Cataracts produced in
dogs and rats by prolonged feeding of Sulfaethoxypyridazige. Tox1icol.
Appl. Pharm., 10:557-564, 1967.

Thomas, J.0., Ribelin, W.E., Wilson, R.H., Keppler, D.C. and DeEds, F.: Chrenie
toxicity of diphenylamine to albino rats. Toxicol. Appl. Pharm., 10:362-
373, 1967.

Levinskas, G.J., Ribelin, W.E. and Shaffer, C.B.: The acute and chronic
toxicity of Pimaricin. Toxicol. Appl. Pharm., 8:97-109, 1966.

Ribelin, W.E. and Levinskas,.C.J.: Diverticulitis and neoplasia of the small
intestine of rats fed 2—(p—Dimethylaminostyryl)-l—methquuinolinium
methyl sulfate. Toxicol. Appl. Pharm., 7:619-626, 1965.

Booth, A.N., Robbins, D.J.. Ribelin, W.E., DeEds, F., Smith, A.K. and Rackis,
J.J.: Prolonged pancreatic hypertrophy and reversibility in rats fed
raw soybean meal. Proc. Soc. Exper. Biol. Med., 116:1067-1069, 1964.

Ribelin,’w.E., Shaffer, C.B. and Levinskas, G.J.: Tumorigenic properties of
2-Cyano-4~Aminostilbene in rats. Toxicol. Appl. Pharm., 5:344-349, 1963.

Ribelin, W.E.: Atrophy of rat testis as index of chenmical toxicity. Arch.
Path., 75:229-235, 1963.

Ribelin, W.E., Booth, A.U. and Robbins, D.J.: Pancreatic hyperplasia in rats
induced by soybean mecal dicts. Fed. Proc., 15(1):Part I:S, 1960.

Booth, A.M., Robbins, D.J., Ribelin, W.E. and DeEds, F.: Effects of raw

soybean meal and amino acids on pancreatic hypertrophy in rats. Proc.
Soc. Exp. Bfol. Med., 104:681-683, 1960.
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"o whorn it may concem,

| herebyidediare that the product mentioned below fs not derfved from o produced using
. GMOs or their darivatives, arid that all ressonsble steps have been taken to avcid

“contamination from GMOs or thelr d .
" 1. ingreciients
{ item code/name . .|| substrate axtender : fortifier
[ 301A | Hoji Spores*, Rice Miso barley soluble potato yeast™, lactio
starch acld™
301C ] Koji Spores, Light Rice Miso || barley soluble potato yeast, lactic acdd
: . starch
301D / Koji Spores, Barley Miso barley not added not added
301E / Koji Spores, Soybean Miso || barley soluble potato not added
. starch
1 309A / Koji Spores, Shoyu wheat, soluble potato yeast, lactic acld
. . wheat byan | starch

’i

" note) * : Aspergillus oryzae

*r : 2ygosaccharomyces r
4 - Totragsnococcus halop)

. yeasl) .
- No petrachemical subsirate or suliite| waste liquor is used, .
| pracessing flow : miake cuiture medigm -> inoculate yeast —> cultivation = mix to dispersion

" medium - fraeze drying > added tq kaji spores

; GMO bariey and GMO wheat is not aliowed In the Japanese market.
The soluble patato starch is made potato of Japanese or EU origin. GMO potato is not

‘;aua'wed;n both areas.
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William E. Ribelin, D.V.M., Ph.p. Curriculum Vitae

RESEARCH INTERESTS:

Comparative Patholegy Between Animal Species, Particularly Tumors.
Diseases in Animals and Man Caused by Mycotoxing, Pesticides,_Heavy Metals,
Diseases of Laboratory Animals.

Pathology of Infectious and Nutritional Diseases

APPOINTMENTS :

Instructor in Veterinary Pathology, Washington State University, 1949-52.

Research Veterinarian, U.S.D.A., Toot-Mouth Disease Mission, Amsterdam, Holland,
1952-54.

American Veterinary Medical Association Fellow,_Univergicy of Wisconsin, 1954-5¢.

Professor of Veterinary Pathology, Auburn Universicy, 1956-58.

Head, Pathology Investigations U.S.D.A., Pharmacology Laboratories, Albany, Calirf..
1958-62. : ‘

Senior Scientist, American Cyanamid Company Environmental Health Laboratories,
Princeton, New Jersey, 1962-68.

Professor of Medical Pathology, and Professor of Veterinary Science, University
of Wisconsin, Madison, 1968 to present.

Director, Uy.w. Research Animals Resources Center

BOOKS :

Ribelin, W.E. and McCoy, J.R.: The Pathology of Laboracofy Animals. Charles
Thomas Company, Springfield, Illinois, 1645,

Ribelin, W.E. and Migaki, G.: The Pathology of Fish. University of Wisconsin
Press, 1975.

"ARTICLES:
Ribelin, W.E.: Effect of ochratoxin and trichotheceue mycotoxins on cattle, in:
Handbook of Mycotoxins. Edited by T.D. Wyllie and L.G. Morehouse. Elsevier

Publishers, in press.

Anslow, R.O. and Ribelin, W.E.: Recognition ang control of mouse Pox in dispersed
mouse facilities. - Proc. 25th ann. Mtg. Am. Assoc. Lab. An. Sci., #69, 1974.

Ribelin, W.E.: Use of fish as laboratory animals. Proc.

245h Ann. Mcg. Am. Assoc,
+ Lab. An. Sci., p , 1972.

.

Ribelin, W.E., Smalley, E.N. and Strong, F.M.: Effect of ochratoxin and other

nycotoxins on cattle. 2nd Internat. Congress Plant Path. (Hinneapolis),
Abstract #0865, 1973,

Walsh, A.H. and Ribelin, W.E.: The pathology of pésticide and herbicide

in fish. 1In: Patholegy of Fish. Edited by W.E. Ribelin.
Wisconsin Press, 1974.

Poisoning
Universciy of
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- 2. processing flow

soak pearied Roast pearled Roast wheat, crush
barley in weter | | barley, crush it and | | itand add bran
\a'dd:wate and water
i .
Draining
1
Adding wood ash* * wood ash is removed with subetrate
] / during the separating step
Steaming :
Cooling

Adding the original Kol spores

Putting it in the koji room

Making koji

+

Drying

301D only
Separating {no extender added)

T /
Mixing with extender ij only ,
= isg o | (no fortifier added)
i

Padking

?Signmfe qua.w‘;. L»BWL , ug. 1, 2002
Name Masaaki Suzuki

: Gompaﬂy name and address  Nihor} Jozo Kogyo Co. Lid. : | -
: -$-18-9 Kaishikawa Bunkyo-ky. Tokyo Japan .




~ ' ' APPENDIX 6.2 April 1976

CURRICULUM VITAE

William E. Ribelin, D.V.M., Ph.D. Male
Professor
October 1, 1924  (Birthdate)

Riverside, California (Birthplace) 5701 Pheasant Hill Rd. (Home)
Monona, Wisconsin 53716
Business Address:
Department of Veterinary Science
University of Wisconsin-Madison
Madison, Wisconsin, U.S.A. 53706

EDUCATION:

Degree Institution Conferring Year
D.V. M, Iowa State University 1949
M.Sc. (Animal Pathology) Washington State University 1952
Ph.D. (Pathology) University of Wisconsin 1957

HONORS; sSOCIETIES:

Founding Member, Northernm California Chapter American Assoc. Lab. Animal Science,
1962 .

Chalrman, Committee on Education, American College of Veterinary Pathology, 1966-58.

Co~chairman, New York Academy of Medicine Conference on the Pathology of Laboratory

- Animals, 1964. - .

Co-chairman, Armed Forces Institute of Pathology Conference on the Pathology of
Fish, . 1972. ’

Fellow, American Association for Advancement of Science.

Membexr, Executive Committee, University of Wisconsin Center for Environmental
Toxicology. : ‘

Phi Kappa Phi.

Phl Zeta.

Alpha Zeta.

Lecturer, Armed Forces Institute of Pathology Short Course on Pathology of
Laboratory Animals, 1964 & 1966. ,

Co~founder, New York University Annual Conference on Use of Primates in Biology
and Medicine, 1964.

Lecturer and Consultant, Armed Forces Institute of Pathology, 1974,

Member, Advisory Committee to Surgeon Ceneral, U.S.P.H.S. on Use of Phosphates and
Chelating Agents in Detergents, 1972.

Member, Advisory Board, Smithsonian Institute Registry of Tumors in Lover Vertebrates

SOCIETIES:

American College of Veterinary Pathologists
Soclety of Experimental Pathology
. International Academy of Pathology
Socilety of Toxicology
American Fisheries Soclety
American Veterinary Medical Asscclation
American Association for Laboratory Animal Science

122




RECEIVED CCT 2 1 2002

Toni Strother - - -
USDA/AMS/TM/NOP

1400 Independence Avenue SW

Room 4008-SO, AG STOP 0268

Washington, DC 20250

October 29, 2002

Dear Toni,

I write to you today on behalf of our company, the American Miso Company, to
inquire whether or not we must petition the NOSB to place the spores we use in miso
production, Aspergillus oryzae in the form of koji spore powder, on the National List of
substances approved for use in certified organic production. I also write in support of the
earlier inquiry submitted to you on August 16, 2002, by Christian Elwell on behalf of the
South River Miso Company. I consulted with Christian on that inquiry and agree with
every point he made at that time. Although we use a spore powder produced by the Bio’c
Co., Ltd., a different supplier of a different product, both spore powders are similar in that
both are commercial forms of dried 4spergillus oryzae produced in Japan and exported to
the US by the Mitoku Co., Ltd. '

We use the spore powder to make miso, a traditional Japanese fermented food
product made from a combination of cultured grain, usually rice or barley, called “koji”
by the Japanese, cooked beans, usually soybeans, sea salt, and water. We obtain the Bio’c
spore powder in sealed foil packets of 20 grams each. We use 10 of the 20-gram packets
per 36 “mixings” of miso. Since each mixing weighs from 47.5 kilos to 96 kilos,
depending on the variety of miso we are making, the proportion of spore powder to
finished miso product ranges from 0.00583% to 0.01 179%. Our spore powder proportion
is, therefore a little more than one in 20,000 on the low side to a little more than one in
10,000 on the high side. -

Our proportion of spore powder used is two to three times as high as that used by
Christian Elwell at South River. I have discussed this issue with Bill Shurtleff , author of
The Book Of Miso and director of The Soy Foods Institute. Bill believes that South River
does not have to use as much spore powder because their spore powder is fortified with
yeast and lactic acid bacteria, while our spore powder is not so fortified. Bill informed me -
in a recent conversation that the Nihon Jozo Kogyo Company, South River’s supplier, is
one of the oldest spore companies in Japan, dating from the 1700’s, and that this process
of fortifying spore powder with a particular strain of yeast and a particular type of bacteria
in order to promote thorough and appropriate fermentation of miso was developed by this
company and others through a lengthy process of miso making and observation of that

process.



BIOGRAPHICAL SKETCH

Professor E. M. Foster, University of Wisconsin, Madison, Wisconsin

A native of Texas, Professor Foster earned his ?h.D. degree in
Bacteriology at the University of Wisconsin in 1940. He joined the
faculty there after World War II and has been a professor of food
bacteriology since that time. Currently Dr. Foster is Director of
the Food Research Institute and Chairman of the new Department of Food
Microbiology and Toxicology.

Professor Foster has been President of both the Americzn Society .
for Microbiology and the American Academy of Microbiology.

He has accepted nurierous assignments for the National Academy of
Sciences--National Research Council including Member of the Agricultural
Board, Member of the Food and Nutrition Board, Chairman of the
Committee on Salménella and Chairman of the Committee on Food Protection.
He has served on 'the Natidﬁal‘Advisory Food and Drug Committee of the
FDA, the Expert Advisory Panel on Food Hygiene of the World Health
Organization, the Expert Pangl on Food Safety and Nutrition of the
Institute of Focd Technologists, and the Advisory Committee on Regulatory
Programs Qf the ULS. Department of Agriculture.

Dr. Foster is a Charter Fellow of the Imstitute of Food
Technologists. He receiv;d the Distinguished AlJumnus Award from North
Texas State University; the Pasteur Award from the Iilinois Society for
Microbiology; and the Nicheolas Appert Avard from the Institute of Food

Technologists.
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At The American Miso Company, during our fifst years of operation, we always
added a small quantity of Onozaki Miso, a traditionally made miso imported from Japan,
' to each batch of our own miso as “seed miso”, much as bakers add sourdough “mother”
to their dough. Through this process, we gradually colonized our entire plant with
lactobacillus bacteria and yeast and we have never used fortified spore powder to produce
our miso. We have always purchased our unfortified spore powder from the Bio’c
Company, an organization with a less ancient lineage than NJK. '

I won’t repeat the description of miso making and its double fermentation process
that Christian delivered so well in the first four paragraphs of the second page of his
inquiry letter except to say that our procedure differs only in details from his. I also want
to re-emphasize his comments on “growing” our Own enzymes in his second paragraph
and add that the enzyme section of the National List says such enzymes must be “derived -
from edible, nontoxic plants, nonpathogenic fungi, or nonpathogenic bacteria” in order to-
be approved. Our point is that our spores are 2 nonpathogenic fungi used in traditional
food production for centuries and if “enzymes”, whatever can even be meant by such a

broad term, derived from “nonpathogenic fungi” are allowed, then it follows that the
nonpathogenic fungi themselves must be allowed.

It is furthermore our contention that koji spores are a “nonorganically produced
agricultural product” that “may be used in accordance with the restrictions specified in
this section and when the product is not commercially available in organic form” as stated
in section 205.606. Granted that koji spores are not the Old MacDonald’s Farm style of
agricultural product in the same way that rutabagas, ears of corn, or pork chops are, but in
a broadly considered, non-Occidentalised view of agriculture, koji spores are every bit as
much of an agricultural product (“any” of which are acceptable) as Mom’s umeboshi
plum pie. We, therefore, contend that the NOSB or its staff should rule that koji spore
powder, as an agricultural product not available in organic form, is ipso facto accepted for
use in certified organic products and does not need to be put on the National List.

We have included a declaration from our supplier averring that they do not use
GMO’s or their derivatives, sewage sludge, irradiation, synthetic preservatives, or
synthetic stabilizers. Furthermore, our supplier notes on their accompanying flow chart
that the substrate upon which the spores are cultured is composed of non-GMO rice only,
while the necessary extender added to the microscopic spores for handling is composed
only of non-GMO potato. No fortifiers are added. Our supplier also states that they
maintain their sterile lab environment by computer control of temperature, humidity, and
filtered air flow only without use of chemicals.
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In closing let me note that both South River Miso and The American Miso
Company have been faithfully practicing organic processing since their founding over
twenty years ago and have been certified as long as certification for processors has been
available. Neither company has ever used any non-organic ingredient except koji spore
powder. We have repeatedly entreated our spore suppliers to produce organic spores for
us, which could easily be done and in which case we would not be bothering you, but our
pleas have fallen on deaf capitalist ears. Our volume is too small for our producers to
bother with organic spores. We were inclined to simply take for granted that our spores
were an agricultural product under section 205.606, but our certifier felt that we needed to
obtain your written assessment of this minor ingredient or processing aid.

Please let us know if you require any more information from us for consideration
00f this issue at your March meeting. We can be reached at the phone numbers, email
address, and address below.

Yours truly,

The American Miso Company
92 MclIntosh Rd.

Asheville, NC 28806-1406
Office — 828-285-0723

Cel — 828-275-2032

Email — generalmgr(@great-eastern-sun.com
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gidg Bio'c CO.,LTD.
, > Toyohashi Japan 4

DECLARATION

| hereby declare that our Kdji épcrcs(l(spergillus aryzae) sold to Mitoku and its
-contract processors is not derived from or produced using GMOs or their derivatives,
and that all reasonable steps have been taken to avoid contamination from GMOs or
their derivatives. Furthemore, these products are broduced and handled without
iradiation or sewage sludge. No synthetic stabilizers or synthet:c preservattves are

added.

We are taking the following steps to incubate our Kofi spores(Aspergillus oryzae).
1. Incubates all of its koji spores from original koji spores of this species, which have
. existed in nature for many centuries, detected, classified, and gathered by us from
their natural state. These ongmal koji spores are kept in test tubes and used to
produce new offspring spores as needed. These ox'iglnat Incubated koji spores can be
called “parent” spores, new offspring spores can be called f1, or “chlid” spores.
2. At step 5 of the processing flow below, fi-koji spores are added to the substrate.
The resulting finished preductcan be called f2 or “grandehild” spores. We then
repeats this parent-f1-f2 process each time we receive an order to produce a new
batch for sale. Our koji spores are always prcduced fresh, not left over from the

previous batch.

We use computers to control the clean room in order to keep the temperature and
humidity at the same level at all times. We also circulate filtered air to keep various
troublesome bacteria under confrol. These measures allow us to maintain an
uncontaminated environment for our spores witheut using chemicals,

Signatumz% Date: 2202, 9 26
Name and title: Naota miya, Techno—sennce dept.

{(continue to next sheet)
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Bigg, Bioc Co.LTD.
Toyohashi Japan

Koji spores grodu::ﬁon process

Rice" (96-97% mllled), as substrate (stenlized by high

 temperature and pressure)

* GMO rice is not commercially available in Japan yet,

Soaking

Boiling

Cooling .

Adding Koji r;pores (Aspergillus oryzae) .
Incubation

Drying

Collecting Kojl spores

Quality checking

Mixing spores and * «-starch*

(pregelatinized starch), and packing
“Starch is made with potato of .Japanese or EU origin.

" No fortifier is added.

Product checking
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Aspergillus oryzae (NRRL Strain 1983)

The technical comment “‘Aspergillus
orvzae (NRRL strain 1988): A clari-
fication™’ by Fennell (/) apparently re-

quires further clarification, since Morse

has expressed the opinion that *‘the ques-
tion remains open” (2).

We offer the following additional infor-
mation that may help settle the question
of contaminant versus variant. Our labo-
ratory was one to which Morse sent a sub-
culture of their NRRL 1988 ““variaat.’”
We contirmed its capahility for producing
ailztonins and characterized the mold as

typical of Aspergillus parasiticus. Since
El-Hag and Morse had reported receiving
a similar variant from the American Type
Culture Collection subculture (ATCC
9362) of the same strain of A. oryzae they
had received from the USDA North-
ern  Regional Research Laboratory
(NRRL), we obtained ATCC 9362 direct-
ly from ATCC. This subculture did not
produce aflatoxinon any of the substrates
usually employed for this purpose., and its
culture charucteristics were typival of A,
orvzue. The “variant” was therefore not
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present in the ATCC master culture, nor,
as Fennell reports, was it present in the
NRRL master cufture. Why should the
aflatoxin-producing variant show up in
New Brunswick in three separute trans-
fers (two from NRRL and one from
ATCC) and not in Washington or Peoria?

We suggest the New Brunswick laborato- o

ry should have paid more attention to
Fennell's admonition that the subculture
sent to her from New Brunswick was
**heavily infested with culture mites.™
Mites are notorious for cross-con-
taminating mold cultures when infesta-
tions become heavy, and their popu-
lations spread from either culture or com-
modity habitats.
LEONARD STOLOFF
PHILIP MISLIVEC. A. F. SCHINDULER

Bureau of Foods. Food and Drug

Administration. Washington, D.C. 20204
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I would not wish to enter into the fruy
of the El-Hag and Marse (/) versus Fen-
nell (2) debate over the identity of the sup-
posed ‘‘variant of Aspergillus orvzue
NRRL 1988'" were it not that the implica-
tions are frightening. Morse (3) chooses
to quote paragraphs from a text by Raper
and Fennell (¢) thut do nothing for his
case. As every mycological taxonomist
knows. diversity and variability is one
thing. delimitation of species is another.
Morse is essentially questioning our tux-
onomic expertise and our success at ap-
plying the concept of species: Raper and
Fennell do not remotely suggest that a
given specific entity can vary and mutate
to become another recognizable species.
It is hard to believe that anyone could
convince himselfthat A. oryzae could be-
come Aspergillus parasiticus. which
Morse would have to do in order to make
his case watertight. Morse expresses a
wish to have the matter closed but yet
maintains t‘hat the question remains open.
There is only one way to close the mut-
ter—EI-Hag and Morse should realize
that from the published evidence the cul-
tures they received becume contaminated
in their faboruatory.

G. MORGAN-JONES
Department of Botany und
Microhiology, Auburn University,
Auburn, Alubama 36830
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Cheline midas ‘and the snakes Thamnophis sir-
tulis and Natrix sipedon. Papez considered this
nucleus to be similar to nucleus Z in the alligator
as described by C. C. Huber and E. C. Crosby
l'i',ﬁ Comp. Neurol. 40, 97 (1926)].

e third and fourth cranial nerve nuclei are
located below the fioor of the cerebral aqueduct
ventral to the central gray in the caudal mid-
brain. The third nerve nucleus is split by the
fibers of the medial longitudinal fasciculus into a
dorsal and ventral division. The sixth cranial
nerve nucleus is located just below the central
gray at the level of attachment of the fifth cranial
nerve to the brainstem. The neurons of the third
and fourth cranial nerve nuclei accumulate a
much greater amount of HRP than the neurons
of the sixth cranial nerve nucleus, as judged
from the intensity of the reaction in the third and

fourth nerve nuclei and the relative paucity of”

reaction product in the sixth nerve neucleus.

1. F. Scalia and D. R. Colman, Brain Res. 79, 496
(1974).

12. H. A. Hansson, Exp. Eye Res. 16, 377 (1973).

13. R. D. Broadwell and M. W. Brightman, J.
Comp. Neurol. 166, 257 (1976).

-

14. ). Repérant, Brain Res. 85, 307 (1975).
IS. We have repeated these experiments with four
tepliles (Cordylus cordylus, common cape gir-
dled lizard: Gerrhonotus coeruleus coeruleus,
San Francisco alligator lizard; Gerrhosaurus val-
idus, Smith’s plated rock lizard; and Eumeces
laticeps, broad-head skink). Orthograde trans-

t of HRP to the terminal regions of the retino-

ugal axons occurved in all specimens. In addi-
tion, a nucleus was identified which was labeled

by retrograde transport of HRP following intra-
ocular injection in these animals. The location of
the nucleus varies in thé four spesie's. being

located, for ple, in the di P adja-
cent to the optic tract in Cordylus cordylus and
! d in the dal hali

in Gerrhonotus coeruleus coeruleus.

16. F. A. Miles, Brain Res. 48, 115 and 131 (1972).

17. A. L. Pearlman and C. P. Hughes, J. Comp.
Neurol. 166, 123 (1976).

18. We thank D. H. Ford and K. Koizumi for their
critical review of the manuscript. Supported by
NIH grant NS12152,

23 July 1976

Aspergillus oryzae (NRRL Strain 1988):.A Clarification

El-Hag and Morse (/) chose to ignore
two opinions regarding the identity of

their aflatoxin-producing **variant of As-

pergillus oryzae NRRL 1988," and re-
ported incorrectly the two opinions they
acknowledged (2). The culture. as even-
tually sent to the Food and Drug Admin-
istration by Morse and to NRRC by El-
Hag. proved to be a strain of Aspergillus
parasiticus contaminated with a yeast.
The subculture sent to me also was heavi-
ly infested with culture mites. This infor-
mation was made available to El-Hag
well in advance of publication.

We had supplied El-Hag with two
freeze-dried preparations of A. oryzae
NRRL 1988 (lyophilized on two different
dates) prior to his first report of aflatoxin
production on millet by this strain (3).
Immediately following this report, I
opened one preparation from each of the
two dates and compared the subculture
with the stock culture in our collection.
All three were identical and were A.
oryzae as it is known to me. Subcultures
from each source were tested for produc-
tion of aflatoxin on wheat, corn, millet,
and rice. Later, when El-Hag stated that
the aflatoxin production on millet was an
*artifact™ (¢) and changed the substrate,
the stock culture was also tested on cow-
peas and soybeans. No aflatoxin was pro-
duced on any of these substrates by any
of the three subcultures. El-Hag was in-
formed of these results.

I believe it most unlikely that the cul-
ture distributed by El-Hag arose as a
variant of NRRL 1988, a strain of A.
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oryzae that has remained unchanged in
our collection through 30 years of mainte-
nance by periodic transfer. A more likely
explanation, in my opinion, would be
that A. oryzae NRRL 1988 has been
replaced by their A. parasiticus through
mite infestation. This opinion of its ori-
gin was transmitted to El-Hag. [A com-
plete summary of our contacts with their
investigations will be sent to any inter-
ested person (or persons) on request.]

The variability in aflatoxin production
reported by El-Hag and Morse, and attrib-
uted by them to instability of the cul-
ture, probably reflects varying degrees of
contamination of their fermentations. I
am not surprised that the culture they
returmed to me produces aflatoxins B,
B,, G,, and G,. Aspergillus parasiticus is
known for this ability.

In my opinion, manufacturers of indus-
trial enzymes from A. oryzae and users
of their products need not be disturbed.

, Strain NRRL 1988 and other strains of

A. oryzae used in the food and enzyme
industries have failed repeatedly to pro-
duce aflatoxin when tested at this center
on comn, wheat, rice, millet. cowpeas,
soybeans. and a liquid medium. Qur re-
sults corroborate the extensive Japanese
work (5-8) demonstrating that none of
hundreds of industrial strains of A.
oryzae produce this mycotoxin.
DoroTHY . FENNELL
Northern Regional Research Center,
Agricultural Research Service,
Department of Agriculture,
Peoria, Hlinois 61604
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We have read the comments by Fen-
nell and think it is interesting to compare
them with a text by the same author (/).

The As