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Safety management status for genetically modified microorganism and related products
used for food industry
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(NHC Key Laboratory of Food Safety Risk Assessment, Chinese Academy of Medical Science Research
Unit (2019RU014), China National Center for Food Safety Risk Assessment, Beijing 100021, China)

Abstract: Genetically modified microorganism (GMM) , also known as recombinant DNA microorganism, means a
micro-organism in which the genetic material has been altered in a way that does not occur naturally by mating and/or
natural recombination. Given the fact that the safety management requirements for GMM and related products used in food
industry differ among countries, different countries adopt different regulations. Chinese government attaches great
importance to the management of GMM and related products used in food industry, and has successively issued a series of
administrative regulations, departmental rules, announcements, and standards. This study systematically reviews the
safety management requirements from international organizations and Western countries for GMM and related products

used in food industry, and provides reference and experience for the management of relevant risks in China.

Key words: Food industry; genetically modified microorganism ; food safety; supervision and management; suggestions

—239—

2T S AR AE R R L i A Bt
JERR I TE A S e ) B B, &
Tifii Z2 AT R BRI S R W B R
R T AR G & Y ULY IR R AR SE 42 o 5 =

Y% B #8:2023-10-09

EEWE :RFME AT LT X (2023YFF1104100) ;2023 F R XA
T3S BWHARBAMGEANRALTM-BEYIRE(SE
% 20230308)

EERN:H 08 * BRI HRITEaARTRMAEY
E-mail:hanxiaomin@cfsa.net.cn
a#H Lk HRER MRITOARERAEY
E-mail:baili@cfsa.net.cn
oA G FH A IR H — A

BEEE:FT L AR HRATOARDBLAL

E-mail:lining@cfsa.net.cn

WA HAR A" (5 R W 2 B BEFE AR R AR
RO E R W S RT3 3 N = 7|
WL HE R BT Y R . 35t L B W B A2 W) (Genetically
modified microorganism, GMM ) YE Sk — 28 W] K it 15t 1%
I B R o H RS AR 2 BRI S
FH YA 0. GMM B PR 5% B D i AR, PR B4
DNA {# £ #) (Recombinant-DNA microorganism ) , J& $§
ik KR Iy 2 CanZ s /sl | SR E 20 ) LA Y J7 X
7 & AR 8L W T U R . GMM 7E IR AR
Yy BOR GURA B4 0TS, © R T B i
TG g A R R — M, GMM [ i
Az LAk U A 1 42 4 UG Bt A 2 A s 4 R Tz
K

I A R 22U i B T 4 2H 21 (Food and



AR AR

—240—

CHINESE JOURNAL OF FOOD HYGIENE

2024 4E%f 36 455 3 W

Agriculture Organization of the United Nations/World
Health Organization, FAO/WHO) Fil |8 PR & 5 % #L 2%
514> (Codex Alimentarius Commission, CAC) 25 &8 Ik
WE A GMM SRR Ol iR L B T —
FRYVHEH Y BEE HAR LR, BT GMM &
HH O 7 it Ok B 22, 3 [ AR B A R A T — &R B
VE RN SO | 78 2 A A DA R XURS: DFAG A Sk 4t F
HEHE TARZ GMM R Y5 A4 B T T 786 A 550 0162 i
WS T R AR Tl GMM R A O
st (14 HT AL 5 W48 0 B, T 4 R AR S I b o8
AHNL (9 o T R . 2023 4F 10 H 8 H L, H K
PR R kAT T P REFLIRER A 20 -
wEpE L LR (2 -fucosyllactose, 2’ -FL) I FLoBE-N-Fr
Py # (Lacto-N-neotetraose , LNnT) T 2% i o (9 2 45,
b i FE R GMML A U5 AY B 945 5055 o Ao ) 22 4
PR A BOIS T O ORSR, dk 1k A K R
AR K AR SO BT AR R 1Y [ B A U R
FEE Tl GMM BORH 5 7 it 18 22 4 1R 48 37 T
R DG RLSE L O TR Y 4 A B R Bt S B R
%,

1 ERERRRK
1.1 FAO/WHO

1990 4, FAO/WHO HEUHIF T 45— R /LW 47
AREEMERLEENZ e T EMBREMNTE
A 7 RN T A v ) 22 A TR R, A AR R AR
7B B R AR — S L AR G R ARG
It BT CAE R B A R S T SRR )T
1993 4F , & 3% G 1 5 & & 4 41 (Organization for
Economic Co-operation and Development, OECD) £
SRR JEOU T 1995 A WHO f b J5UU R T
PR A Py AR 7= R R B AT
1996 4%, FAO/WHO I (955 —Ji & 5% i) 22 R A
T T A [ JE ) O A IS GMML 1% B S
SRS FAE BB AR E RS
(International Food Biotechnology Council, IFBC) 43
[\ [E b A fir B 2% 2% 25 (International Life Sciences
Institute,, ILST) B} IFBC/TLSI $2 4 T 3 F PSR 11 5%
DR £ A BUROME PR 5k . 2001 4FFAO/WHO
HAUER TR vk, kA T CEHOR & 3
B PR ) Bl S 2 0 T AR M S T
GMM A 77 & dh iy 2 2 1 I KA 1 (st AR e i i 2k
Py HE 7 B R B R R PETEAR )Y, A, PR 1 A
XS GMM B AH OG5 i 64 22 A PP 19 JsL B 18 1
YL I CAC i 5E [ B 19 % 58 2R W) 22 403740 48
B8 T AL .

1.2 CAC

2003 4F, CAC 7£ FAO/WHO Fi 9] T.1E i 2wl
b, & T {CAC/GL 44—2003 BLAL AL ¥ 4% A £ 5
(14 22 A KU 43 07 it ) ) AT CAC/GL 46—2003 H 20
DNA /B L 7=l 0 VR AG 15 pE ) 45 4 I 5
B L R R A 7 I B A A A TR AR 26 1 S
PR CAC/GL 44—2003 #2117 AL A W H R
£ B XU 2 AT HEZRS . CAC/GL 46—2003 W 1
GMM [ 1% 2 PEVPAGHESE (045 : (1) GMM Hf
5 (2) 32 M GAE W B L AR B i v A B0 A
(3) BE A A W 38 5 (4) 380 A% 18 00 415 388 - 0 45 204k
M GMM; (5) 8 AL B M FR1E 5 (6) & & PR EAN , (L 45
F IR W G T AE B RN BOR P PR AL OGB4 4
ME AR VE AR 0 TR R Y R | G 2 RN T
fili AR 38 AR P R B S N R R R
TG % .
1.3 W3

DR T GMM R A e 7= il 8 T 4
[T S | A A 2 N Y B i o A L L
1986 4F , W W iy B Wt fk & A T (IR RRZE P d AR
EHIMELL) B 5 I T COC T 56 X GUA: W) A P
FROBE ] B 35 4 ) (90/219/EEC, ¥ R 2009/41/
EC) (O6 T 7% B IR A= Wy ] SR B8 A5 28 R 9 48 &)
(90/220/EEC, Bl 2001/18/EC) , { & T # 3L A &
Al AL RE (4 25460 ) ((EC) No 1829/2003) {56 T 3
PR AE 0 ) T 38 00 1 R b TR R el A ik TR R R 7
£ i ARG AT 38 994 45 1) ((EC) No 1830/2003)
FCIUR T2 & AR R GMM K L 7= g A XU 3T
il 6 7 ) A, A O SR AR S XURS: R /NI R 43 9 4 26
(EE L R

MR PN B i % 42 J) ( European Food Safety Authority,
EFSA) 4 43 9% 4 2 JFE W JF JE GMM. B2 AH 56 7= 5 1) F
i, WL 100, Horp  MZE ORI GMM A= 7= (1 7= i
FE RIS T AN FE A R 0S8 B s RS R R Y
GMM , {HAJS A7 76 3 51 A B 3 R, 4n 34 3 1 % 15 51
Bi 32 9) ANV 2 (i RE A% 38 78 ol n] 56 B JE I Y GMM
R B0 77 i G R T R TR R R A T R D)
P2 T $2 (EC)No 1829/2003 #E47T Hi 45 T 25 (FIH
GMM ZE 7= (i 1k 2 20 1 W i 4 L 4l 1k 1 1k & 4 K 3
RAY, R SO R BR T GMM RGBT 51 A ) 3k
A, g e A e A Z) M2 CRH GMM A= 7= i
HAREH GMM FH 5] ASEH K EZ A7 i, W 4n i
Fa B R R Z2 B I 5D 7 R R #i (EC) No 1829/
2003 #EAT B, T HE AR R R H Y 4 5
((EC)No 1332/2008) Fl# % J £ i ((EU) No 2015/
2283) SF IR L HT R He DU 2Ky bR K H



B Tl de P 1B 0 A ) B R O 7 i ) 2 A PR A B DR —— Wi /N, 46 —241—
F 1 WU T 5 REDEL IS GMM B FCAH G 7 T 9 43 28 2 A R
Table 1  Category and safety management regulations about the genetically modified microorganism and their products
intended for food and feed use
L A
I\ 2y o el g HE T T . S
S 7 X X5 TR AL o R it H R A AL
FIHT GMM A= 7 i A 2 21 0 B
1% AR 01L& 4 RS W T 7 S LR R, L . -
oA 22 B T GMM R 5 A B R S MM RS AJE N WA FIAP A (L EC)
P WAL R R A ANEH GMM (ELHEFE A 7 No 1331/2008) H %%
HITE B ARSI A KL REAEH((EU)
FIH GMM 42 7 () RS 47 GMM. 777 g5 28 J 5 1k o 5 42 W1l 2015/2283) %012
M2k Al AEE M A0, W B &R &4 GMM R 5]
JiED B S K 2 e ) AHEH
T GMML A= 77 (9 7 it e AN 77 il 2 B35 ko 52 4 T
% 7T HE % 38 5 0 e B L DX B9 GMML, 77 ity O 35 T3 AR B B0 AR R Y GMML (A
T AR TE R BB LR B R B R RS B GMML, {H 5 A LA 5% B 5 FE PR R )
T I A T 5 B R 4 FIARHEH I #(EC)No 1829/

77 it FH R 5 3 4 B N R R L TN Y
V25 GMM KB, 4n T & I £ R4 q
Y T A T 7

i £E RN 5 i R e A I
7 b S A R R B () GMM

20032
A REEHEAE H GMM

HIACA T 26 Clnd 4= 22 A I 28 (A g i 590 ) 7 i 4R
PR e 2, T2 7 i 4n GMIML A= 7™ 1 K 2 1ffL 21
B E PR

H 2005 4732 , EFSA 5T Fif 0] © 5 10 PF A 45 21
1T B 1Y 42 42 % K A € (Qualified Presumption of
Safety, QPS) WM R Fe , 44 5 A B4 B Aol AT 4 EL 4195 100
i Ak bW A A PETPAG Y AR EFSA A i
SR BRSPS ML B 22 B T A TR
PERST i — 20 W TR () 26 B 7 4R 5 1 A
AFFIECE | I K 4 5 P2 I P B AR A5 R — AU B
Al HE AR TH T B 18 XU PP AR
1.4 %H

5 2 A AL b i BT R e ik DR A W i A Y
ISR E K, RAE 1986 Rt E T CE AR P
PEAS BEAEZE ) JF F 2017 AEFEATB T I HE 4L
HECA LA LA 25 B 04 O XOT e TR, 40 AE
FDA T J& i & & % 4 5 N HE 37 0 (Center for
Food Safety and Applied Nutrition, CFSAN) ft 7% & /i
Tl GMM B2 AR G 7 i i) %2 22 B0 S&[E FDA
X GMM A Y £ it I AT KA & 1T R FOAR 5 0
BT AT BUR HERR A5 AR 4 BRI A L2
Rt it 3257 (0 2SR AT A Y 3 3l DA O R A
fy (Generally Recognized as Safe, GRAS) = E UL
P BTRR R AR R & FDA ESh T i
HOE & (A = a8 # ) IRIR A S Ry
(Voluntary counseling) H 1T 4UIAE . GRAS ¥ X
B 45 A F N (Self-affirmed) Al 1] FDA #£ 1T GRAS
i #f¢ (Notification) P9 F 7 =X, 56 B B F 8% A 5 B AT
Ak BT FDA 2128 A & A O E Y GRAS il
e, AL 4% GRAS I i 3C1F B9 AF ff #3820 Al FDA &

WL T GRAS i Bl

X GMM ke J5UE G 5L T 7 i T B kAT
DA 8 S0, oA A R B B A P B R AR A
VEPEA R (1 AR o 0 B b ) oA O i b 7 7
i FH B 55 2 15 5T R B 2 (New dietary ingredient,
NDID) B9 B AR SR A S £ il 5 5 55 4 ek 5 388 17
B S 0 TR AR 5GBS A BAR EOR T e A T
HE 5 A S A Y A FE AT AR R RARR A
R, A 2 5 A ) JEL ) [ i o A PTG 28 R
TE 4 E IR b2 4 T A S 2 75 R T 4 B
AR, SESEE R, GMM K AH G ™ 5 #8 H A7
A e 4 2 W AR AR 22 4 [n) U 7T 8 77 2E A 5 I
AR BCE TR . B EFSA 970 2 bnife 4 28
7R AE G E A e BT A AR P S, 12
st A0 3R B0 ML IT 2 A BE L LIS
U0 R AL ZT AR LIV 2857 it s o8 s T i A Y
R e B o ELEVAORTE 7R LT 2RI 208 £,
T2 AV 7 AR X A8 20, 0 HOR IV 287 i e

2018 4, & K A iy s e CE R A9 TR A
rinn {5 2B 5 B o ) o B R TR AR R 2R TR
Ao P e DR B AR U BB 5%, e R L
SE AT 5%, WA BRI B 3 DAy 3 R
T 5% HYED ity , A0 2 1] B 5 B R e L DA L L%
FRIEIN 2020 4F 1 A 1 H AR SR
1.5 HA

H AR 1 5 25 TR B o 22 42 48 7 32 2 ol R ROk ™
44 (Ministry of Agriculture, Forestry and Fisheries,
MAFF) MR A 55 844 (Ministry of Health, Labour and
Welfare, MHLW) % 4 D3T3 [F 2 5 Hh MAFF
FIMHLW 43030 67 58 GMM ] 5 355 13 B 0 XU |, £ 4



AR AR

—242—

CHINESE JOURNAL OF FOOD HYGIENE

2024 4E%f 36 455 3 W

T B &b s hn 300 i B A DL K W T B e ik N 22 4
Jia) e

1991 4F ,MHLW #ifii 1 G 541 DNA HARE
TR B RV SRS IR 8 2 SIS R ) L 1994 4F
OO R FHE 20 DNA F2 AR Az 7= 19 8 5 i in 50 1 &
AR S 2001 4R R A T (i 56 BB AR 5
) Rl JR DR AR R ) SR X B SR R
I HEAT R . 2003 ARG 7 % 2 22 51 23 (Food
Safety Commission, FSC) 1t 37 XJ 42 & % J& A £ 5 i
INFAE NGB I R Pl . 2004 4F FSC
WO 3 T R 2 56 R 0 A 7= 1 O R 1Y)
L AVETEA R E) BLE GMM A 7= i IS 5 F i
A MEVTAR 1 JE U A R 00, 2005 45, 2% b 1 B
7RI GMM A= 7= (1 82 3k iR A4 2F R 45 4l R
B A IR R 2 A, T T 4% AR e AT 2 A
PEAL . 2020 4, MHLW %A T8 0 (56 21 4 4 12
i AR A N R A AR R ) AR
W 5 DXL g B 0 Dl WIS L B — 28 R ) R 4 B
BRGNS IR I ) £ 5 8 T e SE A b A ik
11 M0 B A 22 4 1k A A R4 B AT I I AT WA 5 5B
TR TE g B PR g A R Al A Ok e DR A S R T
A8, HZ A 7E A AR bt vl R A 4R & A, Tk 2k
JE TR G 0 RO & T SE R B R Sk R A
558 B R ARG B R AR 4, T BRI A OC
fF BENAT IR EFSA (43 2br i, H AR
Ze b TR T2 IR, o T 285 5
W LR L T0 S 7= b G o 346 AR 5 ) il
1.6 %4 PRAs B Y 5 18] e i

3R Ay BRI 5 D6 T GMM KA
ST G L A PR A B SL R BB AE CAC F5 7 TP
P14 DRI TP Al o B, L Xt HG T 2 <22 4 1k DT Ay 11 R I
BHE BLOR FE AL, Y BRI Z IR A ) S H
B b 2B vl R A I A A R AE A
1081546 i J VR FAR DG 7= i 1 e e M RN E R 15 5
H AT, 4k — Z0A ) Y 22 4 P DAl D D] 450 455 52 o 45
[] (Substantial equivalence) /1> 73 #7 (Case by case)
% A 52 3 (Step by step) 55 , {H [ br I ) Jo 48— 1)
R R SR

25 X GMM KA 56 7= i 1) 43 25 B % 4 AR
BIAS TR, 77 A S ) 9 28 4 1k A8 BB R, 1 ol LA 56 [
FIRR B Ry A8 e 2E A7 B34 o 55 [ 7 n] 52 Bk J5t 0] A
S5 S0 A5 T) D D) oy R b 1, SA Sk B R DRI 7 R R R
TiRE S N P L I P BT A S e 9 S S (O N E 5 8
W, Sk T HEH, REE kM r(EwHER
DA A HAE 40 ) CHE AR TR B A B R AR )
A AW 28 U5 5 ) 55 AR X S vk JUOF A J2 8

G o Bt R TR A ) ) 2 4 B ST I

5536 E OS] WK A A B B R AR DL B ST
LR T HAr 2R e ERE KRR
X B A T 7 I U R S 5T A [ U A Bl b e T
BRI R AR A S R AL T
GMM I AH 5 7= i Ay 7% 35 LB 43 5 o 00 2 3% P A
W38 BE S AR A . B Ah , BRCE AE XURS TEAG 9 5 7
R ET LN WA J7 0 : (1) GMM 9 R 5 K st
A8 i 7 DR AR 0 T XU 5 (2) 7 i AR B A9 2 4k | T
45 A 77 i O 4l A2 SR B AFAE GMM R4
S AR 8 T 5T 00 o 2 0 KU PTA 4
R 4 PRSP it o

2 REXNGCMMEMBEXFmAREEEMRR

T R a2 & Tl GMM B 56 7= i 1Y)
GAREM . WA 1993 4F  FRRHHAZ RS K
A (N T AR A5 BRI ). 1996 4F RAL i &
A5 A A W i DT R A 4 A B S it O 9RO
2001 4F , [ 55 Bt & AT ROl 5% BE TN AR ) 4 4 A L A%
BT 2002 45 T AR FA0 A R i DR T A A B
NN % IR BE I B 2007 A A% A Y G TR A2
A BN Y Y 2013 4 B F A R AR
B ERSRAAT CH i JF R 4 M A 4 B
) BRI AR I 5 TR 0B £ JROREAS A A
8 I /L S I S TN | B B O 2 S
B PR B TR N R R A B AR I
FA K BARERAT " ARG LRk B, 2w 3
Bl 0 B T R DR R =8 B A AR th Al
LA FRANE K BAARREZ B BG4, 2017 4R
B4 W EAEILA 18 28 .50 R F GMM KI5
14 £ i Ml TR 590 R bt S A R R, 2 T
I I PRI PE G MM fe 1 il o) 750 i o St e ' b Ab
B T B A 9 R TR A B o T B R AR A0 R ok
TR 1186 it 0 00T o e ) A TR S R
2023410 H 7 H , BRDABRERSEEMWE
AT 2 A BEFLRRBE = i 27 -FL A1 LNnT 3 i # A
B3 A5 ke SRR R T A SR ] O AL
HE B A 2 ol v R R R P

3 NEERAIVASRABTREDREXTR
HEBEEIN
3.1 SET N oy S E PRAE

S BRI FE T QPS 1Y T Fh 4 50 45 1 Fh i o oh
Fe i 0 B R R S R ERE B A Tl
F GMM R G . IR 2% CAC MOCHEN] 254
KB GMM B A 6 7= i ) 40 % 43 2 48 BLAE i, 4 4



B b P 3 A% A8 A1 Bl A B OG5 i 9 2 A P A PR DIR —— s /N, 5

—243—

T A TR A GMM B A 56 7= i B 43 G4 2K A B
3.2 A T G R A R

ST GMM J A 5C7= 5h I F & A 7= RN R B 4
S I O 2 A s R bR S A 56 O %, AR DNA
R B BR TG TR AR R A SRR I S AR A R R A
DA K 2 B0 R AR T S bR . ik B S Y R B
i o5 PR R WA 56 7 VR O 5 BRI E — B
3.3 JSERE AT S A B P

2 2% W O T 1 2 DR A 9 1) T S8 00 1 R TR
A B Fh % 5 TR AR g A e A B DR G AT 9 )
((EC)No 1830/2003) Xf £ i Tl Hl GMM K #H ¢ )
ity T JRe 4 i 2% W 4 5 DA ol AR L A BRI LGB
PR B DA B o A R R B A S B A ST
AT O A E R R S AR AT
3.4 FEGRBLEE AL LA L X

IR BB AL TAE M I 5 R B e iz ] £ ot
b B 0 2 0 A A% 1 T B TE L4 07 7 2 2 R
B AL Sy o AT Xt AT RE B Y LR KUK e R A
WA Hr A AT i LR W T R
TN — £ B b B TAETISR .
3.5 BIAT —ARREIEAL B A

HEULE AT AU VE A HE L 1 S iy 1 51 A W)
5B % ARG Y AR R4 7 £ R L 2
2 AT — AR AU DA O 5 R T R KU PP A . AE S
G4y A TR i RO LA B 2 TR E MM K A 6
77 b B 22 A KU PEAG IR &R

£ % Uk

1] e sede (I AT ECABE ). > 3T B2 By 2 3/
Al S Ak 2 4 A AR 25 £ R S 2= 5L TEB/OL . 2022-03-06.
https : //www.ccps.gov.en/xtt/202203/t20220306_153155.shtml.
Party School of the Central Committee of C.P.C. National Acad-
emy of Governance). Xi Jinping visits members of the agricul-
tural social welfare and social security sector who attend the Chi-
nese People’s Political Consultative Conference (CPPCC) meel-
ing [EB/OL]. 2022-03-06. https://www.ccps. gov.cn/xtt/202203/
120220306_153155.shtml.

(2] SRAER . G A Y 2k e i S e )], op A2 (A
#rfk), 2019, 49(12): 1543-1572.

ZHANG X E. Review and prospect of synthetic biology in China
[J]. Scientia Sinica (Vitae), 2019, 49(12): 1543-1572.

[ 3] EFSA Panel on Genetically Modified Organisms GMO ). Guidance
on the risk assessment of genetically modified microorganisms
and their products intended for food and feed use [J]. EFSA
Journal, 2011, 9(6): 2193.

[ 4] HEZREMZRREEIFA L T ATFIER R R L EMRAF 10
ol & R 05508 S 2 WL EB/OL]. 2022-10-28. hitps : /fwww.
cfsa.net.cn/Article/News.aspx? id=97005957CF1E064A8A5727

[12]

[13]

[14]

F78691F9A9644CB2A87894BA02.

National Center for Food Safety Risk Assessment. On the public
solicitation of opinions on ten new varieties of food additives
such as polysapartic acid [EB/OL]. 2022-10-28. https://www.
cfsa.net.cn/Article/News.aspx? 1d=97005957CF1E064A8A5727
F78691F9A9644CB2A87894BA02.

CAC Codex Alimentarius. CAC/GL 46-2003 Guideline for the
conduct of food safety assessment of foods produced using
recombinant-DNA microorganisms [ A/OL]. 2023-10-26. https://
www.fao.org/fao-who-codexalimentarius/codex-texts/guidelines/en/.
UK Statutory Instruments. Health and Safety (Genetic Manipulation )
Regulations [ A/OL]. 1978-08-01. https : //www. legislation. gov. uk/
uksi/1978/752/made.

U.S. National Institutes of Health. Guidelines for research involving
recombinant DNA molecules [J]. Federal Register, 1984, 49
(227) : 46266-46291.

Department of health and human services National institutes of
health. NIH guidelines for research involving recombinant or
synthetic nucleic acid molecules (NIH guidelines) [ A/OL]2024-
4-5. https : /losp.od.nih.gov/wp-content/uploads/NIH_Guidelines.pdf.
FDA. Guidance for industry: recommendations for submission of
chemical and technological data for food additive peptitions and
GRAS notice for enzyme preparations [ A/OL . 2018-9-20. https://
www. fda. gov/regulatory-information/search-fda-guidance-documents/
guidance-industry-recommendations-submission-chemical-and-
technological-data-food-additive-petitions.

The European Parliament and the council of the European
Union. Directives 2009/41/EC of the European Parliament and of
the council of 6 May 2009 on the contained use of genetically
modified micro-organisms [J]. Official Journal of the European
Union, 2009, L125: 75-97.

HOAE i 22 42 22 B 2 I s A 0 WA A 0 A 77 B4 £ 5 I 55
B2 Ve PR HE RE [ A/OL]. 2023-10-26. https : //www.fsc.go.jp/.
Food Safety Commission of Japan. Standard for the safety assessment
of food additives produced by genetically modified microorganisms
[A/OL]. 2023-10-26. https: //www.fsc.go.jp/.

[ 55 2 . ARl e Bk (R 2 Wy 4 i 26 I [ A ] 2018-01-08.
State Council of the People’ s Republic of China. Regulations
on the safety management of agricultural genetically modified
organisms[ A ]. 2018-01-08.

[ 55 B . Al 4 i DR /R ) 22 A A IR [ A ] 2022-04-01.
State Council of the People’ s Republic of China. Measures for
the management of safety assessment of agricultural genetically
modified organisms[ A ]. 2022-04-01.

[ R TLAE R 2 B2 06 TRk BE 45 15 A = & 7 I A 4
[EB/O1.].2023-10-7. http ://www.nhc.gov.cn/sps/s7892/202310/
db51a70c84ce46{684ffe7The226dcdf1.shtml.

National Health Commission. Announcement on 15 kinds of
“three novel foods” such as peach gum [EB/OL]J. 2023-10-7.
http://www. nhc. gov. cn/sps/s7892/202310/db51a70c84ce461684
ffe7be226dcdf1.shtml.

FAO/WHO. Strategies for assessing the safety of foods produced
by biotechnology[ R |. Geneva: FAO/WHO, 1990.

OECD. Safety evaluation of foods derived by modern biotechnology :



—244—

B AR R
CHINESE JOURNAL OF FOOD HYGIENE

2024 4E%f 36 455 3 W

[17]

[26]

concepts and principles[RJ. Paris: OECD, 1993.

FAO/WHO. Application of the principles of substantial equivalence
to the safety evaluation of foods or food components from plants
derived by modern biotechnology [R]. Geneva: FAO/WHO,
1995.

FAO/WHO Biotechnology and food safety. Report of second joint
FAO/WHO consultation[ R]. Rome: FAO/WHO, 1996.
METCALFE D D, ASTWOOD J D, TOWNSEND R, et al.
Assessment of the allergenic potential of foods derived from
genetically engineered crop plants[J]. Critical Reviews in Food
Science and Nutrition, 1996, 36(sup001): 165-186.
FAO/WHO. Evaluation of allergenicity of genetically modified
foods[ R]. Romer: FAO/WHO, 2001.

FAO/WHO. Safety assessment of foods derived from genetically
modified microorganisms[RJ. Geneva: FAO/WHO, 2001.

CAC Codex Alimentarius. CAC/GL 44-2003 Principles for the risk
analysis of foods derived from modern biotechnology [ A/OL].
2023-10-26. htips://www. fao. org/fao-who-codexalimentarius/
codex-texts/guidelines/en/

CAC Codex Alimentarius. CAC/GL 45-2003 Guideline for the
conduct of food safety assessment of foods derived from recombinant-
DNA plants [ A/OL]. 2023-10-26. https://www. fao. org/fao-who-
codexalimentarius/codex-texts/guidelines/en/.

CAC Codex Alimentarius. CAC/GL 47-2003 Guideline for the
conduct of food safety assessment of foods derived from recombinant-
DNA animals[ A/OL]. 2023-10-26. https : //www.fao.org/fao-who-
codexalimentarius/codex-texts/guidelines/en/.

Council of the European communities. Council Directive 86/653/
EEC of 18 December 1986 on the coordination of the laws of the
Member States relating to self-employed commercial agents[J].
Official Journal of the European Union, 1986, 1.382:17-21.
Council Directive 90/219/EEC of 23 April 1990 on the contained
use of genetically modified micro-organisms[ J]. Official Journal
of the European Union, 1990, L117: 1-14.

Council Directive 90/220/EEC of 23 April 1990 on the
deliberate release into the environment of genetically modified
organisms [ J]. Official Journal of the European Union, 1990,
L117: 15-27.

European Parliament and the council of the European Union.
Directive 2001/18/EC of the European Parliament and of the
council of 12 March 2001 on the deliberate release into the
environment of genetically modified organisms and repealing
council directive 90/220/EEC [J]. Official Journal of the
European Communities, 2001, L106: 1-38.

European Parliament and the Council of the European Union.
Regulation (EC) No 1829/2003 of the European Parliament and
of the Council of 22 september 2003 on genetically modified food
and feed [J]. Official Journal of the European Communities,
2003, L268: 1-23.

European Parliament and the Council of the European Union.
Regulation (EC) No 1332/2008 of the European parliament and of
the council of 16 December 2008 on food enzymes and amending
council Directive 83/417/EEC, council Regulation (EC) No
1493/1999, Directive 2000/13/EC, council Directive 2001/112/

[32]

[35]

[36]

[39]

[40]

[41]

EC and Regulation (EC) No 258/97 (Text with EEA relevance)
[J]. Official Journal of the European Union, 2008, .354: 7-15.
European Parliament, Council. Regulation (EU) 2015/2283 of
the European Parliament and of the council of 25 November
2015 on novel foods. Journal of the European Union, 2015,
L327: 1-22.

The European Parliament and the Council of the European Union.
Regulation (EC) No 1331/2008 of the European Parliament and
of the Council of 16 December 2008 on establishing a common
authorization procedure for food additives, food enzymes and food
flavourings [J]. Official Journal of the European Communities,
2008, L354: 1-6.

European Parliament and the Council of the European Union.
Regulation (EC) No 1830/2003 of the European Parliament and
of the Council of 22 September 2003 concerning the traceability
and labelling of genetically organisms and the traceability of food
and feed products produced from genetically modified organisms
and amending Directive 2001/18/EC []]. Official Journal of the
European Union, 2003, 1.268/24: 1-5.

European Parliament and the Council of the European Union.
Regulation (EC) No 1332/2008 of the European Parliament and
of the Council of 16 December 2008 on food enzymes and
amending Council Directive 83/417/EEC, Council Regulation
(EC) No 1493/1999, Directive 2003/13/EC, Council Directive
2001/112/EC and Regulation (EC) No 258/97 [J]. Official
Journal of the European Union, 2003, L354/7: 1-9.

EFSA Pane on Food Contact Materials, Enzymes and Processing
Acids (CEP) , et al. Safety evaluation of the food enzyme
gulucan-1, 4- o -maltohydrolase from the genetically modified
Bacillus subtilis strain AR-453 [J]. EFSA Journal, 2023, 21
(7):8089.

EFSA FEEDAP Panel, RYCHEN G, AQUILINA G, et al.
Guidance on the characterisation of microorganisms used as feed
additives or as production organisms[J]. EFSA Journal, 2018,
16(3): 5206.

AUTHORITY E F S, AGUILERA J, Aguilera-Gomez M, et al.
EFSA Scientific Colloquium 24 - ’omics in risk assessment: State
of the art and next steps [J]. EFSA Supporting Publications,
2018: EN-1512.

European Food Safety Authority. EFSA statement on the requirements
for whole genome sequence analysis of microorganisms intentionally
used in the food chain[J]. EFSA Journal, 2021, 19(7): 6506.
U. S Office of Science and Technology Policy. Coordinated
framework for regulation of biotechnology; announcement of
policy; notice for public comment[J]. Federal Register, 1986,
51(123): 23302.

United States Environmental Protection Agency. Modernizing the
regulatory system for biotechnology products: final version of the
2017 update to the coordinated framework for the regulation of
biotechnology [ A/OL ]. 2023-10-26. https : //ushiotechnologyregulation.
mrp.usda.gov/2017_coordinated_framework_update.pdf.

FDA. Federal Food, Drug, and Cosmetic Act[A/OL]. 2018-03-
29. https://www. fda. gov/regulatory-information/laws-enforced-

fda/federal-food-drug-and-cosmetic-act-fdc-act.



B b P 3 A% A8 A1 Bl A B OG5 i 9 2 A P A PR DIR —— s /N, 5

—245—

[42]

[44]

[45]

[54]

US Food and Drug Administration. GRAS Notices[ A/OL]. 2020-
07-16. https://www. accessdata. fda. gov/scripts/fdce/index. ¢fm?
set=GRASNotices&sort=GRN_No&order=DESC&startrow=151&type=
basic&search=.

US Food and Drug Administration. Generally Recognized as Safe
(GRAS) [A/OL]. 2020-07-16. https://www. fda. gov/food/
foodingredients-packaging/generally-recognized-safe-gras.

US Food and Drug Administration. Food Additives & Petitions
[A/OL]. 2020-07-16. https: //www.fda.gov/food/food-ingredients-
packaging/food-additives-petitions.

US Food and Drug Administration. New Dietary Ingredient (NDI)
Notification Process [ A/OL]. 2023-09-26. https : //www. fda. gov/food/
dietary-supplements/new-dietary-ingredient-ndi-notification-process.
US Food and Drug Administration. GRN No. 882 Rebaudioside
M [ A/OL]J. 2020-02-02. https://www.cfsanappsexternal.fda.gov/
scripts/fdee/?  set=GRASNotices&id=882&sort=GRN_No&order
=DESC&startrow=1&type=basic&search=rebau.

US Food and Drug Administration. GRN No.230 Chymosin enzyme
from Trichoderma reesei expressing the bovine prochymosin B gene
[A/OL]. 2008-04-30. https://www. cfsanappsexternal. fda. gov/
scripts/fdee/?  set=GRASNotices&id=230&sort=GRN_No&order
=DESC&startrow=1&type=basic&search=chym.

US Food and Drug Administration. GRN No. 737 Soy
leghemoglobin preparation from a strain of Pichia pastoris| A/OL].
2018-07-23. https: //www. cfsanappsexternal. fda. gov/scripts/fdce/?
set=GRASNotices&id=737&sort=GRN_No&order=DESC&startrow
=1&type=basic&search=legh.

US Food and Drug Administration. GRN No.604 Baker’s Yeast
(Saccharomyces cerevisiae) expressing asparaginase 11 [A/
OL].2016-04-27. https : //www.cfsanappsexternal.fda.gov/scripts/fdce/?
set=GRASNotices&id=604&sort=GRN_No&order=DESC&startrow
=1&type=basic&search=Yeast.

U. S. Department of Agriculture. Establishing the National
Bioengineered Food Disclosure Standard [A/OL]. 2018-12-20.
https : //www. usda. gov/media/press-releases/2018/12/20/establishing-
national-bioengineered-food-disclosure-standard.

RUNBEE , BRFH AR . AR 5 5 PR £ it 2 A vk o] 52 00 3¢l ) fs
AR Al R A2 R RSB RRD L 2010, 86(2):23-28.
LIU X X, OUYANG D Y. The Enlightenment of Japan’ s
Genetically Modified Food Safety Legal System to China [J].
2010, 86(2): 23-28.

PR L. HAR SN M Z 2 KR PEEYSE
¥, 2004, 1: 20-22.
CHEN J H. Genetically Modified Organism Food Safety
Management System in Japan [J]. Chinese Food and Nutrition,
2004, 1:20-22.

JEL A 55 Sl A . Ak PR G £ R R R A £ A A B
B [ A/OL]. 2020-12-23. https : //www.mhlw. go.jp/stf/seisakunitsuite/
bunya/kenkou_iryou/shokuhin/idenshi/index_00002.html.

Minister of Health, Labour and Welfare. Guidelines for the Safe
Handling of Gene-edited Foods and Food Additives [A/OL].
2020-12-23. https://www. mhlw. go. jp/stf/seisakunitsuite/bunya/
kenkou_iryou/shokuhin/idenshi/index_00002.htm].

TR, W, TR, S R JEURE T 3 i A BOR

[55]

[57]

[58]

[60]

[61]

LE e kg e 1 i g LD ). rh B R 24 B B T, 2020, 35(8) -
1041-1051.

LID M, ZENG Y, ZHOU J, et al. Regulation and Guidance for
Marketing of Food Ingredients from Biomanufacturing and Policy
Suggestions for ChinalJ]. Chinese Academy of Sciences, 2020,
35(8): 1041-1051.

e N R [ [ G R R 2 B 2 R PR TR 22 4 A B
1 [A/OL]. (1993-12-24). https://www. most. gov. cn/xxgk/
xinxifenlei/zc/gz/202112/t20211210_178512.html.

State Science and Technology Commission of the People’ s
Republic of China. Measures for the Safety Management of
Genetic Engineering [ A/OL]. (1993-12-24). https://www. most.
gov.cn/xxgk/xinxifenlei/zc/gz/202112/t20211210_178512.html.
rR AR B LR [ ol 38 A ll 2 Wy R T AR 12 4 A B St
% [A].1996-07-10. https://www. gov. cn/gongbao/content/2017/
content_5174526.htm.

Ministry of Agriculture of the People’ s Republic of China.
Implementation Measures for the Safety Management of Agriculture
Biological Genetic Engineering [A]. 1996-07-10. https://www.
gov.cn/gongbao/content/2017/content_5174526.htm.

AR N R E [ 55 g . Al % 3 IR AR 4 22 A A AR [ A ]
2001-05-23. https://www. gov. cn/gongbao/content/2019/content_
5468924 .htm? eqid=ae63bd9f000bb2fa000000046472c9c.
State Council of the People’s Republic of China. Regulations on
the Safety Management of Agricultural Genetically Modified
Organisms [A]. (2001-05-23). https://www. gov. cn/gongbao/
content/2019/content_5468924.htm? eqid=ae63bd9f000bh2fa00
000004647f2c9c.

rhfe N B SRR T A L B SR R R T AR A Bk (AL
2002-04-08. http : //law.foodmate.net/show-163993.html.

Ministry of Health of the People’s Republic of China. Measures
for the Hygiene Management of Genetically Modified Foods[ A].
2002-04-08. http: //law.foodmate.net/show-163993.html.

FhAE B LA BT SR A AT B AR R LA ] 2007-12-
01. http : //www.nhc.gov.cn/bgt/pw10709/200709/70746b9d0e364
4¢ch0fh64911694fa79.shtml.

Ministry of Health of the People’ s Republic of China. New
Resource Food Management Measures [ A]. 2007-12-01. http://
www. nhe. gov. en/bgt/pw10709/200709/70746b9d0e3644cch0fh6
4911694fa79.shtml.

AR N R [ [ 28 A F R A 2R B R A R
4 e A Y B ik [ADL 2013-05-31. hitps://www. gov. cn/
zhengce/2013-05/31/content_5713799.htm.

National Health and Family Planning Commission of the People’ s
Republic of China. Measures for the Administration of Safety
Review of Novel Food Raw Materials [ A]. 2013-05-31. https://
www.gov.cn/zhengce/2013-05/31/content_5713799.htm.

e A IR R [ I A R S SRR A R A Bk (AL
2010-03-30. https://www. gov. e¢n/zhengee/2010-03/30/content_
5713789.htm.

Ministry of Health of the People’s Republic of China. Measures
for the Management of New Varieties of Food Additives [A].
2010-03-30. https://www. gov. c¢n/zhengce/2010-03/30/content_
5713789.htm.



