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Aspergillus species, in particular A. niger and A. oryzae, have since long been used in
biotechnology for the production of citric acid and enzymes for the food and feed
industry. Commercial production of citric acid started in 1919 at Citrique Belge (Tienen)
by surface fermentation of A. niger on beet molasses. Although still in use, citric acid
and other organic acids today are primarily produced by submerged fermentations.
Production of enzymes also started more than half a century ago, first also as surface
fermentations but now also predominantly as submerged fermentations.

Regulatory approvals for microbial products are given for the combination of the product
with the production organism. For instance in the US the UD FDA has approved several
enzymes produced with A. niger as GRAS (Generally regarded as safe) on a history of
safe use. This means that the product e.g. pectinase was on the market for a given
application (e.g. fruit processing) before 1958, the year when the US adoption the
GRAS legislative system for food products. So if a producer wants to introduce a new
pectinase enzyme in the US market and he can demonstrate that it is produced with a
strain of A. niger he can legally do this without having to submit a new dossier.
Therefore when due to progress in taxonomy name changes are proposed regulatory
authorities (mostly layman with no feeling for taxonomy) will become concerned
because the combination of product and producing organism is not present on the
positive lists of approved combinations.

A second problem which may arise is that as a consequence of a strain improvement
program specific characteristics of a strain are lost to such an extent that proper
identification of a production strain becomes difficult.
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Aspergilus niger - Acid amylass -
Aspergilus niger * Azparaginase » -
Aspergilus niger - Arabanase - -
Aspergilus niger . L Arabinofuranosidaze . -
Aspergilus niger - Bela-galactozidase - -
Aspergilus niger - Citric acid & & *
Aspergilus niger . Fungal lipase * -
Aspergilus niger - Glucoamylase - -
Aspergilus niger . Glucoze oxidaze * -
Aspergilus niger L Glycosidaze -
Aspergilus niger . Hemicellulasse * -
Aspergilus niger - Feclinaze - -
Aspergilus niger . . FPectin methylesterase * -
Aspergilus niger # | Phospholipase A2 - -
Aspergilus niger . Fhytase . »
Aspergilus niger L Folygalacturonase -
Aspergilus niger . . Frotease, endo- * -
Aspergilus niger - L Xylanaze - -
Aspergilus niger ® | Xylanage, thermostable . *
Aspergilus niger var. awamaori * | Lactoferin -
Aspergillus oryzae - Fungal amylaze - -
Aspergillus aryzae . Acid lactase » -
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Carbohydrase and cellulase denved from Aspergiflius #iger tor use m clam and shnmyp processing

Carbohydrase denved from Rhizopus arvzae for uze i the production of dextrose from starch

Catalase denved from Micracaccus fvsadeikticus for use in the manufacture of cheese

Esterase-lipase derived from Mucor speighei war. Cooney f Emerson as a flavor enhancer in cheeses, fats and odls, and milk products
Alpha-galactosidase derived from Morigirella vinaceas var raffinossutifizer for use i the production of sucrose from sugar beets

il -clothing enzymes, microbial for use i the production of cheese (Millc-clotting enzymes are derived from Erndothia parasitica, Baci,
cereus, Mucor pusilfus Lindt and Mucor michei and Aspergiiius oryzas modified to contam the gene for aspartic protemase from
Fhizamucor miehet var Cooney et Emerson

Candida guilliermondii as the organism for fermentation production of citric acid

Candida Bpolviica for fermentation production of citric acid.

A zolvent extraction process for recovery of citric acid from Aspergills niger fertnentation heuor
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Many enzymes made by A. niger or A. oryzae are GRAS

Carbohydrase enzyme preparation from Aspergilius oreae, protease FD A has no questions
Q0 enzyme preparation from Aspergilius aryzas, and carbohydrase enzyme
preparation from Riizopus orvzas

Additional correspondence

Frve enzyme preparations from ﬂapergﬂfus miger: Cgrb@hydrase ENEVIE TV i () G CER S
29 preparation, catalase enzyme preparation, glucose oxidase enzyme

preparation, pectihase enzymne preparation, and protease enzyme .

preparation Addional correspondence
113 Lipaze enzyme preparation from Adspergilius ormeae FDA has no questions
112 Phytostercls FDA has no questions
111 Lipase enzyme preparation from Aspergilius wiger FDA has no questions
132 Lactase enzyme preparation from Asperailius niger FDA has no questions
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Also from recombinant strains

GRAS Notices Received in 2005

Details about Notices Received in 2005
(GRN No. 163-188)

GRN No.

188 Carbon monozxide Pending

157 Li+) Tartaric acid (alternative method of manufacture) FDA has no questions
186 Sov lectthin ensymatically modified to have mereazed phosphatidylsenne FDA has no questions
185 Concentrated tomato Iycopene extract FD A has no questions
154 Tzomaltulosze FDA has no questions
123 Phospholipase A2 ensyme preparation from Aspergilfius niger expressing FDA hias no questions

a getie encoding a porcine phospholipase A2

182 Hydrolyzed wheat gluten 1solate; pea protein 1solate FDA has no questions

GRAS Notices Received in 2003

Details about Notices Received in 2003
{(GEN Nos. 120 - 142)

GRN No.

Phospholipase enzyme preparation from Aspergilius armeas expressing the
142 : : :
gene encoding a phospholipase A1 from Fusarium venenatim
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GRAS Notices Received in 2006

Details about Notices Received in 2006
{GEN No. 189-218)

217

216
215
214
213

201

Bacteriophage P 100 preparation from Listeria innocua

Tatlored tryglycendes contaming approzmately 12 percent medmm-chain
fatty acids

Lipase enzyme preparation from Rhizapus arvzas
Aefinidia arguta extract

Asparaginase enzyme preparation from Aspergilius niger
Hydroxypropyl methylcellulose

Asparaginase enzyme preparation trom Aspergilius arvzae expressing the
asparaginase gene from A, oruzae
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Postive list BRASIL

ENZYMES OF MICEOBIAT ORIGIN

Matne of Enzyme or

Comglex Sourceis)
Alpha-acetoacetate Bacillus brevis expressed in Bacillus subtilis
decarboxylase

Alpha-amylase

Aspergillus miger

Aspergilius aryeae

Bacilfus lcheniformis

Bacillus licheniformis expressed in Bacilius lcheniformis
Bacillus licheniformis e Bacillus

amyloliguefaciens expressed in Bacillus lcheniformis
Bacillus megaterium expressed in Bacillus subilis
Bacillus stearathermophifus

Bacillus stearathermophifus

expressed i Bacillus Scheniformis

Bacillus stearathermaphilus expressed in Bacillus subiilis
Bacillus subtifis

FPreudomonas fluorescens

Fhizapur delemar

Rhizapus arveae

Alpha-galactosidase

Aspergillus riger
Meartierella vinacea
Saccharomyces carishergansis
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Positive list MEXICO

A8 (Primera Seccitan) Dl BRI CFICIAL Lupes | T de julio de 2006

QUINTO. En fa elaboracion de alimentos, bebidas y suplementos alimenticios, sélo se podran emplear la
gngZimas gue s2 senalan a confinuacion

Nombre comtn Fuente | MNimero " Nomb res quimicos v sinonimos
EC
Alfa acetato - Bacillus subtilis, ean un Qen 4115 = [B)2. hidrei-2-metil-axebutenato |
descarboxilasa de Bacilus braws carboxilasa
I Alfa amilasa Azpergillus miger 3211 - 1:4-alf:=1-D—g|uL:Hnu
Aspergilus oryzee glucanohidrolasa
- Bacillug amylaliguefaciens - Diastaza
Eacillug chaniformis - Glicogenasa
Bacillus lichemformis eon un - Plialina

gen de Beoiluz licheniformiz

- Bacillug licheaniformis con un
gen modificado de Bacilfus
fichamformis

- Bacillus ichemforms con un
gen modificado de Bacilius
stearothemmophills

Bacilluz subdilis
Rhizopus oryzae
MMalta de cebada

Alfa Qalac:ngidaaa - Morfeirella winacaa, var 32Nz
Raffino ceutiizar

Amileglucosidasa - Azpergilus miger 3213 - 1.4-alfa-D-glucano glucohidrasa
Azpergilus miger con un gen = Glucoamilasa

| da Aspergilius aiger - Maltasa scida
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Positive list AUSTRALIA / NEW ZEALAND

B Enzyme Source
a—Acatolactate decarboxylaze Bacillus subrilis
EC41.1.5] Bacillus subnliz, containing the zens for o—Acetclactats
decarbexylase selated from Bacillus breviz
Ammopeptidaze Lactococeccus lactis
EC[3411.1] Asmpergilluz oryzae
a—Armylase Aspeargilluz nigar
EC[3.21.1] Aspergilinz ovyzas
Bacillus lichenjformiz
Bacilluz lichenjformis, contaming the gene for a-Amylase
1zolated from Bacilius sfearothermophiln:
Bacillus sreavorhermephilus
Bacillus subsilis
Bacilluzs zubniiz, containing the zene for o-Amvlazs 1zolated
from Bacillus stearcthermaphilus
B-Amylaze Bacillus subsliz
EC[3.21.2]
Arzbinase Aspergilluz niger
EC [3.2.1.99]
Arzbme-fuanosidass Aspergilluz niger
EC [3.2.1.535]
Carboxy] protemase Aspergilinz melleus
EC[34.234] Aspergillus niger
Aspergilluz oryzae
Ehizemucor migher
Catalase Aspergilinz niger
EC71.11.1.4] Microccocus lurens
Callulaza Aspergiliuz niger
EC[3214)] Trichoderma ressei
Trichoderma viride
Chymeosmn Aspeargilluz nigar
EC[34234] Excherichia coli K-12 stram GES1
Elhpveromyces lactiz
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A. Niger Is not always A. niger

Editorial note:

Bacillus subiilis covers the strain known vnder the name Bacillus amyloliquefaciens.
The Aspergillus niger group covers strains known under the names dspergillus aculeatus, A.
awamori, A. ficuum, A. foetidus, A. japonicus, A. phoenicis, A. saitor and A usamii.
Trichoderma reesei 15 also known as Trichoderma longibrachiatum.

Saccharomyces fragilis is also known as Kluyveromyees fragilis and Khoveromyces
MAarxXianis var. marxianis.

Saccharomyces lactis is also known as Kluyveremyces lactis.

Mucor miehei 15 the former name for Rhizomucor mighei.

Miecrococcus lysodeikticus is the former name for Microccocus luteus.

Bacillus macerans 1s the former name for Paenibacillus macerans.

Penicillium emersonii is the former name for Talaromyces emersonii.

Klebsiella aerogenes 15 the former name for Klebsiella pneumoniae.
Streptoverticillium mobaraense 15 the former name for Strepfomyces mobaraensze.
Humicola lanuginosa 1s also known as Thermomyees lanuginesus.

Mucor javanicus 1s also known as Mucor circinelloides . circinelloides.

FPenicillium rogquefortii 15 also kmown as Penicillium roguefort

Hansenula polymorpha 1s also known as Pichia angusta.
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Improved strains sometimes are difficult to identify

Postpunt 624-0295
PO Box 1
2600 MA Delft

Ulrecht, 14 oktober 2003

IDENTIFICATTION SERVICE

Liw referentie: Dhr, H. Spierenburg Onze referentie: ded 247-2003

Hierbij aturen wij u de resultaten van onee identificatie van de door u ingezonden stammen.

l Aspergifiug niger vin Tigghem: Culture 15 morphologically

degenerated and shows conidiophores with few bisenate heads.
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REGULATORS TEND TO ASK FOR IDENTIFICATION USING

GENETIC TOOLS

Mryvecological methods to be used for identification of moulds:

Filamentous fungi are traditionally identified to genus level by phenotypic characters, such as
morphological and cultural charactersstics. Unfortunately, there is not one universal mycological
textbook or reference compendium which 1s used for identification of moulds., which makes
identification to genus level a highly subyective task. This is further complicated by the necessity to
identify fungal strains to the species level as each species within a genus may have very different
functional characters. e.g. myvcotoxin profiles and phvsiological properties. Again, traditional
methods like morphological and cultural charactenistics are widely used but also profiles of
extrolites have been used within some genera. Phenotypic characteristics do varv according to
growth conditions which makes 1t difficult to construct robust identification keys. No identification
kev covers all species. so it 15 recommended seeking advice for identification procedures by
contacting specialists in food, feed and industrial mycology — e.g. via the International Commission
on Food Mycology (ICFM) (http:/www foodmycologv.org). which can direct mquines to
recommended specialists.

For filamentous fungi the use of molecular methods for classification and identification 1s less

developed than in the case for bacteria and weasts. On the other hand, in combination with
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