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Abstract: With the rapid development of genetic modification technology in recent years, emerging biotechnology
represented by gene recombination, gene editing, synthetic biology, efc., has laid the key foundation for subversive changes in
the food industry. Genetically modified microorganisms (GMMs) are involved in the production of a variety of food and feed.
At present, the application of GMMs in fermentation has become more and more extensive. The marketing of food and feed

products produced by fermentation of GMMs falls under different legislative instruments for different countries. In the
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industrialization process using GMMs, it is necessary to consider the requirements of the laws and regulations in the countries
for production and export. Different countries have different historical and cultural backgrounds, technical levels and public
awareness of genetically modified foods. Therefore, there are different attitudes for the supervision of foods produced with
GMMs. This article mainly discusses the regulatory requirements of food and feed produced with GMMs. For these products,
if the components from genetically modified microorganisms (usually GMMs and recombinant DNA) can be detected in the
final products, they will be classified as genetically modified foods (GMF) in the European Union and the United States.
Therefore, they need to meet the regulatory requirements of relevant laws and regulations on genetically modified foods. In this
article the different definitions of genetically modified food in European Union, the United States of America and China is
firstly introduced, followed by a brief summary of the supervision requirements of genetically modified food in these three
countries. Secondly, the EU, which has the strictest regulatory requirements, is examined for its regulatory system for GMF and
the authorization requirements for food and feed fermented with GMMs. Finally, genetically modified Escherichia coli is taken
as an example to study several EU authorization cases. From these cases, recommendatory notes on applying for EU
authorization of GMM fermented food and feed are briefly summarized.
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Tab.1 Main guidance documents of European Food Safety Authority on authorization of genetically modified foods
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Tab.2 Classification of products in EFSA guidance on the risk assessment of genetically modified microorganisms and their prod-

ucts intended for food and feed use

e & Uik

Category 1 Chemically defined purified compounds and their mixtures in which both GMMs and newly introduced genes have been
2k removed (e.g. amino acids, vitamins)

P R4y A K 24k Ak &9 B FETR A4, GMMs HUET 51N (RIS TR 2 £ 25 B CIn & B R L 2R 30
Category 2 Complex products in which both GMMs and newly introduced genes are no longer present (e.g. cell extracts, most
e enzyme preparations)

AN EH GMMs T 51N H 9 52 23% 7™ ity CUn 40 L 518 B O 22 Sl 77D
Category 3 Products derived from GMMs in which GMMs capable of multiplication or of transferring genes are not present,
e S but in which newly introduced genes are still present (e.g. heat-inactivated starter cultures)

JEF GMMs [177 ity , S 8 4 A1 58 B0 78 56 TR 1F) GMIMEs ABLATY 54 38 51N 110 256 R (9 A 0 R (VTR aR 15 774D
Category 4 Products consisting of or containing GMMs capable of multiplication or of transferring genes (e.g. live starter cultures for
EAlES fermented foods and feed)
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Tab.3 Microbial information required for the placing on the market of GMMs and their derived food and feed products

i H e = = S
K B R A B D TR 1

124 4y 3SR 4 J J J J
2. AR AT T J J J J
3. AR 2 AR SR J J
4. 5 K T H A J J
5. 5 PR A TR IR L4 J J
6. ELAITE 4R 4 1 F AL 0% 2R B8 (00 A 0 0, 945 16 LA TT RS B34 T 1 J J
7. SR D R e 5 J J J
8. B A A AR FA J J J
o. B HISE FE 15 o O ik J J J
10, £ 2503 9 B o0 J J J J
SN P AR A B

1. 5K 5 5 G PR 4 Y DNA J J J J
2. 47 % () DNA N v v J
3. L8 ER BB PRI DNA J J J J
A i R

1 AR RO J J J J
2. Gl sk RS J J J J
e T 1 B A DO 125 DA B3 £ B O A 153 24 B R A O L

1. 38 PR B A 1R, ) 2 AT T 2k B /R 232 1 37 MR RS J J J J
2. B30 S5 T 400 A (T AR A 425 R J J J J
3. 5 A P IR O R J J J
4L R 1 235 2 KT DA S 3k B R B J J
5. % FUARVK 4 A 358 J J J J
6. K T AR AL MR RS 4 AL AL O RE 1 1015 J J
7. 0 A L 0 T 0 R BB R 2 (i D J J
8. % F ARIZI 1 2 4tk J J J
A P A S J J J J
5 i ) 4 S A O 15

LAIE B 7% 5 38 4 B T J J J

2. B A A 3 1035 R A7 7 5% A 00 50 5 L 1T A J J

3. 5 Tl e A7 (E 40 DNA 115 2 J J J
7 i ik

L7 TR J J J
2. T AR F 7 % J J J
3. 4 v v J
4. PR v v v
5 AR R J J J
I LR 7 6 N 2K B 0

1.8k v v J
2. S J J J
3BT J J J
A ) B B 08 8 3R B

0 55— SR 27 VA J J

S5 = 25 B A J

X DK O A J
it SRR P 38 £ B O AR B U J J J
R R I JE J J




128 BRENE $2E

W2 EFSA I, JRATEAE & & 50 287 w1 Atk vk
MFZALS 0] A S Az B SR TR . 456
2011 S (AT 2018 SE 1145, W] LU Y EFSA XT38
A DS A A 1 DRI VAt o 5 o 2 10 e v 3 R
TAZEEWFEAT, X T B 4= S A & i R R R
IF WAL UG FAEY) KB P i (BB —38) TR MRe
AEFIR ZE R AT AR ZE 99800 T
4.2.1 AR AL 045 SE

X TR A, AR ECR AR RUE W B R AE
R BRI SE AT E 4 KT
HUCA 42 R . 2 BUAREAIE 2 5% AR T Wk 258 AT 50 19 I
B HBERLLDTHEER: OF: Of; G
e CasE D s @kk: ORES: ©EH4: O
i . RAEFHEEFERE . AKER, AKHE
W E N pH VS B MR EE . BT RREE). f
A/ AR PUERIESE . M ORI AL AR iC fi
B T R B Y AR 0 G B B M R R R AE A . AR E
AT SR AT A PR AE S IR I AT DL 2 HE 2018 4E 148
RAH S E AR T

(1) WGS (whole genome sequencing, 43 [A|
P 8 WGS A VA A Ve 1R 1) 1 ik
J7%, IR T4 R R B R A Y, X T 220k
FL WA WGS 70 b WGS AR %6 T4 %€
TAE VIR IL 7 5 R 208& . WGS 1] DB R 3 1k 1) 7
)3 R % fE R, A LU B WGS 7 B it it
BRI AR J/r M R A G R R . BRLE, E 2
A A S R AR VA 1) — R AR R

(2) QPS (qualified presumption of safety, &
M aE) HIEVHE  QPSHITE 2R T2
B SCHRIE R, BLRIAHICHI NS S WAl 3 85 1Y)
AlRE A . 56 QPS 7 vE M AR BN A X B
FRAAT . T e F IR R 2, o BARHTT.
W Z AR HRAT & QPS 1254, I Ho G 52k B g
A A, B4 QPSR WS H T 24 .

(3) PUAFBURME T B P B ) XU
AL B UE T X o [ A S R e bu e . fEH
WA TTEHAT R AN, BT AR B W FE MIC
Mg, 5 X 73 B30 B AR R B 4 T PR ) R E i 1B
BEATEEEL, BLK WGS 70 HT .

4 PUBEEM WIAA R R 5 N KA )
Vst R AH O BT BR R o NI 0 B 2 T — &R B

PUAR 2R BUB 225 T bR S 77 B ORAIE A
FEEPMAEEE . WRAE—-PHZ I FHE
PHYESE SR, N2 EMHIYI .

(5) EMEMBOFME S EfaEd, X
=B I AU PE B VEAL 2 T 3 B A [ R UE S WS £E T
%, REETTENAEUEE R ETIET A B2
HE T SR 3 B PR B S G AH I 1 B FR S
B A RET WGSAEWE BT e R
7oA S G, B2 THMNAEY
AT A P B 1 3
422 AHENFI(BAR RS ) 6945 AR

$ N B ) R 5 F Ty BE R T o 2k R 7 4
N Y. MEYMERAIRSE MBS, S5
s R R EE . R\ GMM 1 (17 1] BLYR E 45
SE RV EDRBCE T T F . M3 N DNA &K H A
5] SRR 7 B 2 By, B AN 51 0 A O
. Ok H R AT DNA JF 21 (1) 4 38 576 4 4
AR N ERTA . E-FMIEE. il A m
LA Wit PR AE HR T R A A,
AR R . WTE B R B T Y R
PRANSE NG, FP A ThRE o AF R B, gw Y iR
HRIAT AR BT I A IR, 550 2 R T A
FEALPE S5
423 BAEKEARERE

UK s G VAR KD S G I S K 2K DA
VERNEARIS, X8R PRRAE . SRR A XU PP Al
RLFEA IR . BB R IA, BRI
CZIE AN ] SN = R e
424 TAEBGEMA AR X G1E B

283 208 ) GMM 75 A7 TSCEE BR SR DA BT (1 BT b £
LA, G R TR AR R R 5. A, 1T
RAR LU 5 GMM AR GG B OB L MR ER
RURFAE R, 0 3 R 5 B i B 51 A2 1) T RE B
FIE AR AE W HER B AFIE; @GMM H
/et & DNA (1) 45 8 FUE &, 2 04k Bt 4
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SRS I e N 0 A EAR R HOR
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FAUER L S i L EFSA [ 22 4 VE VRl J5 445 7T B
ARAERR L B . CLERRAS IR A B, R
EFLEC 1831/2003 iR 7L HIERE 7. H
WwAG: ORBREZERSRAZHIE; QBN
EFSA#ZH AR QORKESHRRERT
AR GERR AR I S R . R 2 D2 Y
T EPRHA I A AR P MRS . EFSA HEAT KBS VF
fli, EFSATEWEI G RE6 MHNEAREN, He
B oof A SR B Y I R SR AR T TR . T RO 2 R 2y
TEUE) BFSA M o5 J5 (1) =/ H RS BRSO pE, B
B G ElE A2 AR A o S AT A 28 R ) e
I HAE, BiEANRS % T S8 789 I 7
)56 1831/2003 ‘5% A 55 429/2008 5 1 HL 1) S i
gH0, LK EFSA FIAHRAT BUR S H AT T 301
FeUE 2 AR ARG % . EFSA I T 1R In 771 B F 1)
TR AR T 30 ST BT, R B2 R H 3 A
TE FH U I 5% 6 iy R AT FH 3K 6 SO 1) B o AR AR« A
RERNZ, RN IR B RO 10 47,
B MR B BCEN A H AT —4F ] BRI & 1 4 X B
B .

5 BRUHIE G BOE Y A A ™ b 3 AR
TS 53 A

AL BUEMAEN S 5 2 R S AR A
FER R AN Dok, A% U A T T4
FrEERIGT . WA AR 4EERF. Kt
A IR A% RIS R R AL T R TTIE 2 RAE
fag o AERKEIHR . AR, R RIETY
AL R R R PR ENEL . AN 5 R bl N

FIVE BS540 R, R A B BEAT AT 70 B AR R R 3R
KRG, WAE AR M, BE T ER
MR EFIZ 5 ke . HAEAED . &, Tk
AR B 2 S R 45 A 26 R R AR A T SRV
% KM FF T8 1R R S N SRR At 3l 4 B SR A, T
T EOA PR AN A, A S I RE AN 22 At
2 H G R R . fERKE, EFSA YuE X —4ph
FEBRAEAR K QPS VAl 2 A0 1, 2 MR PPl L Z5E
A AR K P B REAT B, 7E 2020 4F EFSA K A (1 B HT
QPSTHHAT, A Jy 7 AL AN DI Hf Bl R A W AE A
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HEBRTE QPS VAl 2 #F U™ BRI IX FE A Ik K
FE T AN SO VR AR AR 7 AR R I A 7 it A A e
T AR S 11 A S g o P I B /o S T 4
PRl R 4IRT 2019—2020 4 EFSA Y H] 135 43
KM FF T8 5 T TR PR HR T 1 100, 3K 6 F A B R TR A
TR 3RAT EFSA AT K BR B 2% 5 4 ) IE 204 AL
AL .

ge b, AT A T 2019—2020 4 H BR
e o 1B IUEBUR | K W A A 7 B e, R
EERIC RS PIE B R R AT UE
e, BT R K i FT BB PR AT e R T R AT R
K-12 B Al S50E 19, K B A i K-12 B R U 10
P, et EZBURME S zids, W
FAEH K A1 8 K-12 1F 2 56 AR B MR AT 208
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3% i 9 K B FF B CGMCC 11473 4 72 i R 73
TN L- 75 2 PR R ABLSE I o H U 3 AE IR S
If, EFSA Fox HiE & B gt 1015 5 A 2 Lt ik
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U 2P EURAEAR I b, i AR T
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256 mg/L, L 1 lE FE . SR A S
KTEFRBERIE B AL MG S, RAMELE
[l R RS N EEL B v g S (e e 7
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R4 2019—2020 £F EFSA W 935870 K AT v A B 7 b 4 B H 135 77 R
Tab.4 List of application for some products produced by fermentation of E. coli received by EFSA from 2019 to 2020

B A A4 R FH 1 S A 4 T & EFSA H T ARE”
Escherichia coli FAPRER ) U/ AR r R TR B R T BORANTEUNN GORE : AR IR AR R P B AE L H
BL21 (DE3) FRANII % A G B % 4 TN
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Escherichia coli K- b SR il — K G e R — Eh R R I A BORANFIINFN R E AR TE R E R AER
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Escherichia coli TEPRLEZS 0 771 S-SR B A BERAN TS A P BRI R AIE
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Escherichia coli s 3-8 S A P i Bl VAL
GMO
Escherichia coli B A7 D-YEBE-3-22 W) R i (de3O F T PEA A
BL21 (DE3) S A R A
Escherichia coli BN AR B SR R T 3- 72 1) SR R e 11 AR BESRD 78 il SR R PR 5 S O T A R PR R
(Strain K-12 T 5 RORITS0BA L OG- g AR 7= 0 AR 1 A5 SR B B L G
W3110) TR B AR A
Escherichia coli el N TN A EE OBT-001 [ 2E 7= FER AN 70 1 PP RS B B B N A AR 2R P R
BL21(DE3) Tk HCDNA B f 2RI AL S R B P 2 B A3 2031

AT PR R S APTEESE R

Escherichia coli B BT 2L LR N D () A PEAL
BL21(DE3)
Escherichia coli A IS UDP-HIRE IR B MR 0 i 1) A 77 BERD 0 AR A £ R IR B A ) R O
(LE1B1090) BRI R R (S

O# A 20204E9 H 30 H EFSA B M5 2

CGMCC 11473 K B 7 1) L- 75 2 R 7™ b % H A
Yikp, WEREMAE 2 A HER ™. BiK
g, HiF AR 70T A bk
B BARAB M . PUAR B BB DL R R A&7
A2 T R G 41 B A EE 2 DNA R 2% 1 %0 4 H 8 .
EFSA A AR AW K A 3 K-12 2 %24 1) . 1t
ABWIE I T L- 25 R BRI A=W & L RE J) . A7
WAk A DR B S I B B R . 2 AR TR A R
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RAEIX ¥ (5 B, EFSAEXUABHLER, K
FF B CGMCC 11473 A7 1) L- 75 2 B % BT A 3h 9
Yok, 8 RF AR R A Y. IR
B AT TR, R 2 R AR (R R
R MM AT Sk, VIR WA 1E e 2
O R AIPAG S S, U@ IS EFSA
M, RXFERSERKFMAEZAK . 550,
R R A AR 9 AU R, JF H&
27 I B A AR B RR IS 48 L & HC DNA,

287 ity rP A R ) A 7 TR PR 3 A L B DNA

EFSA

PR I AT A e ROR R .

RS 2019—2020 4F Wi 2% 5 S A AEFR B0 20 B DK T 81 24 7 B 7 ot i
Tab. 5 List of authorizations by EU from 2019 to 2020 for some products produced by fermentation of E. coli

il 24 FR B PP AE THHA 3% RE EFSA W S ANZS
Escherichia coli T A% LI 1) PR (EUD 2020/1175 BRI 5 %2 4 JR /E H 2020 45 1 A 10 H (192 Wb 48 H 25
KCCM 80180 KpFFB K-12  FIL-2EE R ERBER R mIRE S E A, & H < 1% BRI R , 3 AR
Escherichia coli Rt —KEM TINFR) A AR A E AN B N B R VE M. SRR S R
KCCM 80181 FRAE, 3 B S FE 3 BINAT T Pk . IF H 2 7=
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CGMCC 11473

BESOERIR AR (EUD 2020/1091
AR K-12  L-Fa i TF

VAT HE 7 R PR R3S 40 i & HE DNA. BK A AT B KCCM
80180 1 K Ji7 #F B KCCM 80181 & % £E 1 ) L- 2 o 4 % 21
% 3h — KA WD TE GRS A T TE TRL A AN 22 % 3l 1 e
I B A BB R AR R g 21

ZLIE
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gk
Bl 44 BR B RRREAE TR H % A EFSA W IS
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—IKE L-AHARR, M ULE S H AR A Z R K K F AN TR, A
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HI P (WGS) 43 #1547 75 A2 7= Wi 7k NITE BP-02526 [1] 4 [F]
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ANFEAE TR K I AT B 5 1 I8, A R it i 3 3 B8
F LR A NAZ R F I3 DN . 32 ORI AT T K-12
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H H H A DNA. A 77 T PR I 5 R 08 AN P AR AT A 2 A

i 221
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Pk B H DNAR
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