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HACCP (3K [E T 1960 FRICEBERE S = AMHEEEHY 27 4 Th b, 1993FI2a—F v 7 ZARBEMN
HACCP @M o 7 J5HI - 12 FIEAfER L. L%, HEEOHREREL 2 5 T3, DAETEAMFEREEE I
¥ % HACCP HilE L2 MGt & h., B4 2 A S oREsrdkE D, 201846 A 13 H [BM#AEESED—
HABIE S 2] AAM X7z, HACCP #IELi 2 FF-LINIZHETT X b, HACCP i& CCP #¥9 T. i,
B, pH., KOHEMHDI/ST 4 — 2 TEMT 2 FETH O, HENZRBRE, BHCMEDFORBIZIE S h
sV, L2 LIRS I3 Y — FEHIOM S HACCP 77 Y ORGED 720 12K »H 5\, AR TI3 HACCP &
FRERARAE DB FRIE O OKE FDA %6 &K U°NACMCE 232K L T3 EREMNT T 5,

* ok ok ok ok ok ok ok ok ok ok Kk 3k Kk k ¥k k ¥ Kk %

<Summary>

HACCP is a food safety control system which was developed in the United States in the 1960s.

The Joint FAO/WHO Codex Alimentarius Commission published “HACCP system and guidelines for its
application” in 1993 and thereafter this became the de-facto global standard.

Mandatory HACCP compliance for the all food operations has been in place for many years in Japan. Revisions
such as to the associated Food Hygiene LLaw were considered and then revised on June 13th, 2018.

For implementing of HACCP system, CCP(s) are evaluated via parameters such as time, temperature, pH, and
water activity. Therefore routine testing, especially microbiological testing is not frequently used.

However, the results of examinations and tests are indispensable for hazard control and verification of HACCP
implementation.

This report introduces the HACCP system and related tests which play important roles in its planning and the
verification of its effectiveness, as well as information about the US FDA and the NACMCEF.

Role of Testing in Support of HACCP Regulations EMIKO ARAKI, Ph.D.
Guest Professor

Department of Fisheries,

School of Marine Science and Technology,

Tokai University
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1. EU®IC

HACCP (Hazard Analysis and Critical Control
Point : fEHERE /56 K OCEEEHE) ¥ 27 A51H
RAPTHHE N T2 D3, B OSBRI
LT " —=F) OFMIERER>TWDEZ L, &
PEECERA KD Z &, T abBbEAWHE (auditable) Z&
VAT LTHBIENHHTH D, TORR, HACCP
VAT AEEMT A MR He, Ln LT
TELEILD. 57, Tih— MEIRELL X,
JRIANZEHRES Z 5 55, FErZETFo6N5,

TR & 2 50— FIERL TR, tRpEsl
MNHEEZTCHINES (reasonably likely to occur)
KTh2, £72. SHMMMmEE U THEA» S OXEH
HolzLFIZEH, VX F TN - FIFEHTET
WAHEHLIHEET A I ENTE S, Lz ->THACCP
VAT LAOREELERIZ, BRHERICE > TRRPIE
(food defense) DB NAEY A2 - v XV AV bDY —
LELTHMTH S,

HACCP &, SR AN - FEEHT 5 0ICHEYE
P (critical control point : CCP) # iR, wUJIZ%
BXNTWBZ NG B8T A — & %k % 72130508
VBEHETE= 2 ) YTV AT LTHD, HENL
BT A R EE L shTnwd, LrLl, VAT
L OB K OMGEED 72 0 12 5B A 13 B e Rl %
fHoTWwa, ARiTiE. HACCP ¥ A2 7 AICARHIR 255k
SRR A OB & T 5.

2. HACCP DFEs®

HACCP ¥ A 7 413, 1960 E-UIZKE THMG & iz
FHERGEO B E L TEE Sz, B shzdx
TOFHE (&) 128 L TREMDMIEL KD &,
PER D IS B D4R E LD B (2 fi > T 7= B RIS
BIRARH B NN 6 ThH b, 7 CHEXR
N — R EEHY 5 LA (CCP) #WEL. 2O L
DEHISTI A =2 EE=2) Y FT5ZEICKDERD
RAVEERGES % HACCP ¥ 2 7 4 D& /R E 7=
(K1), 1985 R KEIFET 7 I —OEmbi#EER
20, BWMHFEEHIZIH L TCHACCP Y 27 412k 5 H
FHE - WEER A FMIICEATS 2L, XY

TBEY RSN LT @bl Io & % HACCP ¥ 2 7
LERAT S Z e 2@E Lz, 20K, 1989 41213 K
B MA IR UEGER & B 2 (National Advisory
Committee on Microbiological Criteria for Foods :
NACMCF) 23 @%5r &4, 1992 412 HACCP D HI %
B L7z, HACCP ¥ 2 7 A5 g ko> RASHE & 7 -
72013, 19932 a =7 v 7 ARBEH [RMEED
—EHI] OFfffE#E L LT THACCP @I 7 J5H - 12 T
Mg (DUF7 BRI -12 FIE) 2ER L= &k 3 (M2).
2003 4113/ NS S 36 ¥ 28 HACCP % #H 4 2 729 D
TR D #lA BT % 5 EOWGET M Tbhz Y, &
SIZBE, 2 —7 v 7 ARAZ TR PRGN S hTn
%, ZOXHIZHACCP ¥ 2 7 ADEESIE 50 -4 #%38
L7=h, G abZtaE s,

NP

1%&H /’ v,<_\/n§5

OBE 5
BERRCL). REEE(R2THL
TR D LR

1 HACCPIZESKEZ4AUTOBE

RO 100% (28) ORLMERET 20, BE
BICETOEDLNTA—5 (Bl BE, HE) 5T
SUSTT B, TOLT. THHBLOBEIBL TR
ST 5.
Figure 1
HACCP

Concept of monitoring based on the

FE1 HACCPF—LD#mAK

FlE2 BRI ONTHERHR

FlIE3 ERTIHEEICONTOR®R
Flg4 JO—FATTSLDIERK

Fg5 7O—FATHT S LDBRIGHER
FIE6 /NY—FHHTOERE (R
Flg7 EEEE S (CCP)MRTE (JRAI2)
Flgs EEBEH (CL) DK E ([RAI3)
FIE9 E=HRULT HEDEE (RA4)
FIE10 HEHEFZDOHE (RA5)
FIE11 RILAEDEE (RE6)
FlE12 EBEOHRE-BEAEDHRE (FRAIT)

2 OA—F vy YU XEXEESDOHACCPER® 7 [=A -
12 FIE

FIE1H5 12 HACCP 75> 2 1ERT 57O AT
H3o

Figure 2 HACCP system and guidelines for its
application: Annex to CAC/RCP 1-1969 (Rev. 4 -
2003)

EfRERR

HACCPF5>

DHAETIE 1995 4, FmErERE 13 RISHES < [#R
A PERGE MR O RGERIE | GEFR, Ny ) A
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HE &, £ EABRERPERNIERIC L 2 RO REHIE
BIHE S A NTNEEROHETH - 7=, JEEIEHE
132016 -3 A2 & [ fr i L Bl o [EEFEHE L IZ B 5
LA 2L, ERRBR» SO T ) Y Sk EE
T2 6, BmEdhF I % HACCP 12 & %
A PEOBIEALIZ AT 72 217 > 720 T OSSR, &b
HFHEHZIIH L THACCP ZHlE{LT5NETH D &
DMGERIZE > 720 T DR, BRk4 LA 2 48T 2018 4- 6
H13 H. [ERM#EEESEO - E2EET 28] 24
fi & N7z e 2 AR R EREORE S BET B % A3,
2 F-LAND HACCP HllFEALIHEE L 72,

3. HACCP & —fixmET&EEEORIR

HACCP ¥ 27 5B L2 L T2 DN —
FOEBELTWEZ L —DODOMETH%, HACCP Al
BRIED N — IR A CEPIRI NS — F) AR TH -
7o 2 D% ALFERNY = F B X OB — F g
MR L5z, WFE, FHIREHEE LN - FELT
TULEY, JaALZ, YAFVT - EI/HA L7
FABEDENDL, TLILE VY ORAE. &, TR -
B - HE D B VNIER A E SR AL TEBL A Th
WXBE5680, /a4 LZR) AT )T - B/HA T
I 2B TFETATELTE 55, ZDOHO RIEHD
MRS THEETH 5, —MMWEFSHE RS N7
o 2" 5 A : Pre-Requisite Programme) (2L F. PRP)
NHETHSLZILEFEEE W, T E THACCP
DRIIZ PRP % R4 L &2y & HACCP IZHUD #8720y,
% %2 HACCP D=0 i R ENVETH B L5
ODNTRED, TNERETH 5, 7l - 12 FIE%
VLoD FTuv 2L LTHEAS L. PRP & KCHMEL
BRERE, BEEEREEIINY — F A DA v Ty i
%%, A2 ~ 7123 - TIEk s HACCP 77
3702079 by benwS ZEiIZhkB, NYF—F
BHIZ& > TCCP 2 Tx < PRP TEIE &3 214
BWHELRNF - FPHLE2ICESDTH S, ISO
22000 (BWMBREVAIY AV I Y AT LAEREIHE) T,
N — PN ORER, EEZL Y — F2E 83 % PRP
#* XL —3 3 PRP (OPRP) LEHL T35,

4. HACCP tiBaigE

TRz B0, HACCP ¥ 2 7 413 H# ) & ikBR
M2 BB L Lsnh, BREIL Y 2 7 4 DR
FOMGED 7= D ICHE 5 B 2 H > Tnd, ZZTTH
HILL 12 FNEIZH - ikl dr & OBIR & B3 5,

1) PRP D®REHNS 22012, 8ET 4 v Ok
PIRIE S E R ve i R 2 B4 5 (il - ATP 5
EHD M, R AL L)

2) FE2 B XOFIE3 (BEORE, EX4 5 HiE
DFtik) DIz, ThEFTERLU - MES M
F—2EFHLZD, KO TREEAT>720F 3
(f5l = pH. ARA3EEYE (Aw) . BEIE. $EORE. A
R DRAFIERZ: &)

3) FHI1T O — FoHn) O7=0IcBRTRNELAN
HiEHIE. RBREICL > T A TS (ff :
Bt WARRORAG TRASR, &
HOKHRESMAERR. BREEZRZDY
sv7a7 A4 NEE),

4) JFAI3 ~7 (HACCP 75 ¥ &AEK) §57-0IC
2T 2 KO T — 2 LR EIZ L > TR 6 h
TWw5 (il : KEFHABE~= 2 7, 4 .
FDA fr Bk KR HBE RO NS — F en
W — FEEER Y & L),

5) HACCP 7' 7 v DR 4 AR T 2 72912, &
DOWRE R RERR A 2475 (B - . R, pH.
Aw. BEEE, YEOMBRIE. 2054 2 iRk & &l
BEn L),

6) HACCP 75 v O, ®=%1) ¥ 7 IZZHHlE
H B VEHHEBR AR A O S (] R, BERT
pH. Aw. ¥R, HEAREZLE).

7) HACCP 7' 7 v DMk, HEEAED 2% v 7Y
VI KO EAMRL RS O R AL A T S
(B : pH. Aw. BEEE. JEv . M4, R
Tkl &) o

8) PRP % &% HACCP ¥ X 7 A&k ORAED 728
RS OB A A 175 (- IO R,
WHIONR I K OB A D —RiGY s & %5
BINZFHIET ) .

FRED 3) BLU4) DSHIEmEREA S 8T
LN D D, OB HERELEHNS ZENTE

4IV— No.135 (2018.9) — 3
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205, T 2B LI O W TR T 2 Y MR A
Fhix N ke ESBELR D S, T ETHELS, -
FTA VISHEHIETE B0 E»EMERL TS Z & NEET
bHb, £725. 7 BLU8) IZDWTUIIE DB
BAERIHT2Z L EHEETH S,

5. "= FNFOEBEFE

BRMBEEZIINE CORBPL BRI & 12k
D, »5EEOERIZAFTE B2, HdD 4) LU
5)IZitikLz& B0, N — F3HiR HACCP 75 ¥
ORI N — F OLFAED OTREE, B o0 B 5 2 3
RSN 75 & O HHREE A KA o, HEHE (CL)
B OB & KREARERMN HACCP 794 7V 2D T+
ZMHBEIHLE (KM3) 77, Zofl (B <
EINTOBREERL) 27T - £/ 94 FFE R
THh DT id, B 2 OMBGKE» 6505, iz

BELNY— N BT ERPORERDER
CCP: 754V —

FEIRER  REE R

HUMRER | 1 A
FIRE2 . REREREE 73.9°C, 367[H

HUMRHER | 1 A
BEIRE3: 754 —0HE176.7°C, EX19mm, MEERE24>
g )’r’é‘figi’é (CL) BEDH HBITFHLFIEFZDTS
CLIZE=ZA2UTDOBELSBIRIPELELL, T
FAEDOXKEPZYMHESE. LRZIIREEZRT .
H#: HACCP hL—Z=Z2JAUX2FL5KR
(CREIKEER HACCP 75147 R)
Figure 3 Critical limit options (e.g. fish cakes)

5IXFDARY ZAF Y7 « /%4 b7 % Z 6D OB
%fF& LTDME. ZiEAENY—F - 3 ba—)Ligg
IRL T2 56TH 5 7, FREHI IS MED O R
FHEREINTHE D BERFREEEPFH LR T WERE
oTWs (1),

—. K1 OflEDLPENISE XML S L. FRR D B

%1 MEERFAONIES L OTE(L
Table 1 Limitng condtions for pathogen growth
pH RE(°C)

G | s | za | e BE | Z@ | B
tLHRE 0.92 43 éa&roigs 10 4.0 §w4oﬁ5m* bAET: e c e
HUEDRYE—DaTaz 0987 | 49 16575! 95 17 30 142-431 450 | HEFSME
RoyRRARES amteFE | 0935 | 46 | — | 9 10 100 {3540 480 | (HiLIRAILE
BYIRABRERSL AR F | 0 97 5 1 o 19 5 33 128301 450 | (RiEEEE
HIL A 0.93 5 | 72 ! 9 7 100 4347} 520 | (RELREIE
RN 1] 0.95 4 1 67 1 10 6.5 6.5 135401 49.4 BUHERTIERE
YRTUT B/ Y ANTHRR 092 | 44 1 70 1 94 10 04 1 37 1450 | EMBEHE
HLERS 094 | 37 ! 775 1 95 8 52 135431 462 | EMHHESME
SR 096 | 48 ! — ! 93 5.2 61 | — 471 | BEEESHE
BEITRYRE DS 0.83 4 1 4 110 20 70 | 37 | 500 | EMBEME
BRI IREOEREL 0.85 4 1+ 4 198 10 100 140451 47.8 | BIEMEHE
aLSH 0.97 5 17686 10 6 100 1 37 1430 | EHHKEE
BBRETUA 094 | 48 '7686' 11 10 5 | 37 ! 453 | @EMMEHE
ETUA- S L=T4hR 0.96 5 17686! 10 5 8 | 37 |430 | EEmEMH
INP=7-T27EaYFA 0.945 42 1 72 1 10 7 -1.3 525-375 42.0 BHERSMEE

“*>55°CTITELIBIEAEN S (>24F5FH])

ER < (KA+ES) X 100CBE TE 5, KEFOEA DB T. KA EEORDYIFIRTE 5,

Hi# : FDA 2011. Fish and fishery products hazards and controls guidance, 4t Edition# &K UNICMSF 1996. Microorganisms in

Foods 5.

4 — 4L — No.135 (2018.9)
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]2 XEWHRZHEISIMBNERICTELTIER
hDFMEFIHT 370D pH & LU Aw DEEER
Table 2 Interaction of pH and Aw for control of

spores in food t heat-treated to destroy vegetable
cells and subsequently packaged.

pH
Aw
<46 | 4656 | >56
=0.92
0.92-0.95 non-PHF*/non-TCS Food**
>0.95 PA***

* PHF : & 7E B ZfEBR75 B & (Potentially hazardous food)
** TCS Food: R2 M-8 ZFE - B E D EEAWE (Time and temperature
control for safety food)
= PA: B & 2T AN 2 (Product assessment required)
Hi#2:U.S. FDA Food Code 2005

£33 MBUELEVHLHIWVIEMEARLTHIELE
VWEROREMRS LUFRZHET 520D pH &
U Aw DR

Table 3 Interaction of pH and Aw for control of
vegetable cells and spores in food not heat-treated
but not packaged.

pH
Aw
<42 | 4246 | 4650 | >50
<0.88
0.88-0.90 non-PHF*/non-TCS Food**
0.90-0.92
>0.92

* PHF : JB7ERIIZfE 875 B & (Potentially hazardous food)
**TCS Food: ®E&ND1=HIZHE - BE D EEA WL E (Time and temperature
control for safety food)
*** PA: 8L G EHE AN E (Product assessment required)
Hi#2:U.S. FDA Food Code 2005

x4 BRPpHEAWOHEEERAICEDSE, EEHABRTRISINIRER
Table 4 Potential pathogens of concern for studies based on interaction of product pH and Aw

pH
Aw <3.9 3.9to<4.2 4.2-4.6 >4.6-5.0 >5.0-5.4 >5.4
<0.88 NG NG NG NG NG NG
0.88-0.90 NG NG NG NG Staphylococcus aureus S. aureus
>0.90-0.92 NG NG NG S. aureus S. aureus Listeria monocytogenes
S. aureus
>0.92-0.94 NG NG L. monocytogenes B. cereus B. cereus B. cereus
Salmonella Clostridium botulinum C. botulinum C. botulinum
L. monocytogenes L. monocytogenes L. monocytogenes
Salmonella Salmonella Salmonella
S. aureus S. aureus S. aureus
>0.94-0.96 NG NG L. monocytogenes Bacillus cereus B. cereus B. cereus
PathogenicEscheri- C. botulinum C. botulinum C. botulinum
chia coli L. monocytogenes L. monocytogenes Clostridum perfringens
Salmonella Pathogenic E. coli Pathogenic E. coli L. monocytogenes
S. aureus Salmonella Salmonella Pathogenic E. coli
S. aureus S. aureus Salmonella
Vibrio V. parahaemolyticus S. aureus
parahaemolyticus V. parahaemolyticus
>0.96 NG Salmonella Pathogenic E. coli B. cereus B. cereus B. cereus
Salmonella C. botulinum C. botulinum C. botulinum
S. Aureus L. monocytogenes L. monocytogenes C. perfringens
L. monocytogenes Pathogenic E. coli Pathogenic E. coli L. monocytogenes
Salmonella Salmonella Pathogenic E. coli
S. aureus S. aureus Salmonella
V. parahaemolyticus V. parahaemolyticus S. aureus
Vibrio vulnificus V. parahaemolyticus
V. vulnificus

*1 Campylobacter spp. , Shigella, and Yersinia enterocolitica do not appear here because they are typically controlled when the pathogens listed are

addressed.

*2 Data are based on the PMP, ComBase predictor, ComBase database, or peer-reviewed publications.
*3 NG, no growth; when no pathogen growth is expected, but formulation or process inactivation studies may still be needed.

H#: J of Food Protection, 73, 140-202, 2010

ThdHZenb, BRIL21275 CEEE A, B
OWFEAEARINIAERIZ K S [ AR B 20
il %, bRETIE IS, IHEIYEREE 0157
& & 2 MR OBIA ST [75 C. 1721
ZTHEFEDOEME] LEDLNTOEN, filEd > TH% L
T 5DNITONTOERR S48 HIR S Tngy,

% 72 2005 4, FDA i Food Code {2 & it DMl D
L pH & Aw OBItRZ /R L7z (£2. 3). TOK,
BRGS0 2E (PA) (ISHYT 258, E0 K5 AR
DI 2 ATREME DS b 2 A RET§ B 72, A2 S o AR
T2 =—2AhEE -7, £ I TNACMCF i3 FDA
o OFM AT, A8 RO T T b a— L& RE

4IL— No.135 (2018.9) — 5
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x5 KEEHHEEORRFTM/-ODHEEAE /3B A RTE KERBDHEMFIRFE (Brik)

Table 5 Microbiological and chemical limits for foods that are useful to assess process and insanitary conditions

for DoD use.
HRMENF PR 5

(R EM = RREBAEEDDENE i

O—SURB MK, . N
APC N.A* 105/g MBESLVRETDFLERE
Coliforms N.A. 100/g AE; RELE 1)
Coliforms N.A. 5x10%g AE; RELE 2)
Coliforms N.A. 10%/g HE RELE 3)
Listeria spp.(EMP**) fEtg/J—r2X 13 N.A. V1B FLURRERETHER. AELTRELE
L. monocytogenes N.A. I&14/259% 5% A AL, REGLIES AELRELE

=@ = .>404 < SN = RS

S. aureus 10%/g N.A. gﬁﬁzlo’)_%zg;;g%'ﬁé%/gtﬁnliI/Tn ko 4)
Salmonella N.A. =4k HAIL, ELGLER ABELRELE 5)
Histamine N.A. 50ppm OvrZER AELRELE 6)

FEREET T REE=SULY

1) PR OKERS  2) £HOH_FER (REER) ;3) IERESR (REEA) ;4 SRME KH) IRZEORKODNCRFUL
TDEHIIIN—F o HBEEE ;5 BREADZUMHIHERIN/AFAEIR; HACCP 75 THEIEF/EEI O, MABOBFTLIE
BIhTOhENL—F U RBRIERE ; REF-EAEE L TER ; 7T 1 XL 25g18E ; 6) U/ \BARTE ; RKEFREEWLEDT 17

g8 ar - NIV
H 8 -J. Food Protection, 81, 115-141, Appendix J (2018)

L% Fuba—LTIREEFLERLENS, MED
BGEYE & pH, Aw OBIfRB KU 254 2§ 2 H RO RS
B 2 0 FBEEERREL TS (%4), k.
W7 T b3 =3 2015 G5 5 A I B RLE 7T B D
& (BOREMIRHGENZE S 3E) TRERL 72, BRI R
BERIFBED YT — A RN—= 254y v a—FTX 5",

X 5122018 4£ 1 H. NACMCF 3 >k [ [E Ffj & &
(Department of Defense : DOD) 25, & i
SRR AE Y T d B 0T IS B 72012, il
CWET A ERAY Y T oL, BT B 0E L)
DWW X 172, NACMCF (311 R b oo 1% #t & 4
L. fBetafpkLTaELEZY, TAafi10 04 X
SIHLE TR & CHIA L - 8L BF 4030 D 7 o —
ZAT T LI, HELGRERZT v 7 WY
2Ty 7 WEMORE A T v 7'k K OB IHGHE 25#
A AREEA Y PERLTWS, XHICHIRBES L IC)
FPRRA (v 24 I v %25T) BXOBERBOMAY
BRASE NCRA 2 WA 72 & X DAVEDHI 22T Tn 3
(%5), WAL T -2 2BHML WXL TH 5.

General Interest &£ L TT7 7 ¥ AW H[FEL s 5T B,

6. ¥hJIZ

IhZ Tl R72 & 512 HACCP # E B & HlE & L
THKEHE S 7=0DI21F Y — FOEBIZEIT % 5 Mgt
BRETH S, BUE, ERMKICI D EHFEEEPHH
T& % HACCP O& 2 /i # U AN7=F51FHDIEE A
HDHENTWED, ZOEDIZSHERIZERLEL NS,
T =255 7D TERL ZTE LS 50w &
EHIN. ThETOMIL. 7— 226G EMEE
4323 0¥ETHL, MRNICETHBEDET L
LRHX N TN B, SFHEOREN S D bHE O RN ¥
HPHENZ BIIEITE > TR,

WFRERBREDOREN LB A > Th D, bk
HEOBER - RAEARD 5N b, BUE, BRI
DL B SIRAEEIIN U TiE [
B4 2 BERRAT O SEFEAE PREH | 12D < BABR OB A

6 — 4IV— No.135 (2018.9)
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- LREE GEFR, FEEEH) 2RO 5N T05S, YesH
HHIE, ISO/IEC 17025 (GABRFT 5 & UM IEFEBI D RE )
B B R ERREE) A BEICER SN, LaL,
[SO/IEC 17025 Tldaklifirid, H—H, FB_EB LV
FEHENRE LTS, HACCP O KHfEEIZ D 72 -
T, B oFORBBEBII YR Z L e LT, A%

EEHNHE S FEh T 5B A OB A - (RAEAHER S h
UL B 2, ANBURGERERE O BT B - RAEIZEE S
2188 DIER G BETH 5,

F7-, RIHBEYICHESWTHACCP vV 257 40D% K&
IZED &S BIEWA LI EEEE U CTHAE Uiie i % (LA
DRETH %, HHETEKE NACMCF O & 5 7 ik
MR ENBE Z L AW L 720,

<L&ZEXB>
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<Summary>

Numerous rapid detection methods for food microbiological analysis have been developed so far. The methods
include rapid investigation system for environmental contamination, rapid microbial enumeration or estimation
technology, and rapid detection system for foodborne pathogens. Those developed technologies can be used as self-
inspection for food processing line in food companies. It is important to build the strategy for how to use the above
rapid detection methods for the improvement of food hygiene environment. Consequently, it is necessary to collect
and analyze daily test results. Thus, these data will be applicable to establish the self-inspection standard or to
find a long term accumulation of microbial contamination. In this review, we summarize the rapid detection
technology and example of its analysis as well as the growth prediction analysis of foodborne pathogen in food

materials by rapid quantification technology.
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Figure 1 Examples for the determination of self-
inspection standard
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Figure 4 Salmonella growth curve in chicken juice
samples estimated by quantitative PCR
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<Summary>

In the food industry, quality control of food product for protect food safety is a very important task. In addition,
reduction to the consumers due to reduced manufacturing costs is also necessary. Recently, the microbial rapid
identification method using matrix-assisted laser desorption / ionization time-of-flight mass spectrometer (MALDI-
TOF MS)) has attracted attention as a quality control method in a food production line, because the method is
rapid, inexpensive, and simple as compared with the conventional microorganism identification method. In this

report, we introduce the advantages and problems of this method from the user's point of view, including services
from NITE.
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0.000 ---.. 1.699 No reliable identification =) Red

(BT 272 L)

AIL— No.135 (2018.9) — 17



MALDI-TOF MS ZBWcMEMDRREEEDEE S NITE DELD #Hd

100 %atEICHE 5 &, 237 2.300 ~ 3.000 = 76.7
~100 %.2.000~ 2.299 = 66.7 ~76.6 %.1.700 ~1.999
= 56.7 ~ 66.6 %.0.000 ~1.699 = 0 ~56.6 % & % %,
ZZTC, FETNRXE. 227 L TEE TR,
DT ORRIZI &0 ) BHZHNE L Tidnid sn g
WHZ L Thb, 8%, MALDI-TOF MS O 7 —
203, HOGERIZFE—ORBRPB[OEN DI TIEARN0
T, BlAE—HKTH->TE, A3 7 3.000 1213745 %
Vo F LT, BERFARMEDMROIRIEIZ X > TR
2372000 ATFICA 3568 H 5, e HET S
B, 2.000 KLEDOE 2 2 7S ED & 5 &t kE s
by PLTETWSEMRL, T2 AMTHIUL
AFHOE D T 4 75 1) =12k LT, x:?@®M@
EDOFETH D EMERL TS, o, AFOKIZE
Z2ATTH >72 BFEIZHL THOZ2 I TIHOIERTH
%, BFEOZ 2 7fliA 2.000 L FThIuUE. A fEE
T575, 2000 L Loza i chiud. BFETH S0
BMEEkEIh b &HE 2, AfEL BREOSIEFENE
HRAEZELODHITS 5 Z L1k b, A2 71l 2.300 X
2. H—MOBEEK L2y F LTI B,
ZTOMTHBEHETHIENTE S, 22 71HE 2.000
PlRizfilg ey P LTZHWEAE, BHEE L2~ 22X
2 MLVEARPERONET -4 Thozhbndr 2 ea
PR L, T2 ARICHELZ L, 94T 57 —
IZHNT AR B I N T WS T L, #E A
WZZRREIZ K DFEIET 2R H B,

(2) VITEK" MS Plus SARAMIS™ Premium (BIOMERIEUX
SA) ZRW3SH&E

A LEDO R DR EIE. SuperSpectra & FVy TIERK
ENZMRIEHDV A AR LS54T 5 =123k %
FlIET B HETHASIETHD, Biotyper BEHD v
AANRT MV TA4T ) —REHALTWSDICHL, K
KR, OB T — 2 2HWT, 2ot
VAAXRZ PE =S (LTS 4 N0 H) OARIZK
B3VAANRT MIILTF AT T — & HRESEL 72 Super
Spectra 74 77 ) —EHFHLTW5E, 74 v H—=TFY
VT4 Y ORMEEL. WAYRERIC. 2 oEE —
I NOEAMPT AR N BT, BHEE (%) & LTE
RENTWS, [FAE - dHERR (K2) 135 B«
A G) Xh. FHEUE 99.9 % & FR S il A
i <. 90 %Ll ETh4uLE-—FE, 90.0 ~ 80.0 % T
HAUT IR, 80.0 ~ 75.0 % TdH AXFEDEEI 72 Fi A
WiRE. T T ThIudEn S ey, SuperSpectra
DIEDABIIT T RBBETH D, K DHEF L FERED
7212iE, [Al—FEISR U, #35PD SuperSpectra 74 7 5
) =DHEINTOVBELEELDH 5,

SuperSpectra ZHW2HEFEHD 7 4 77 ) —OfE
WOME AR 3ITR L7z, £9E, fERL LS &350
EODORUIH LEROMAMBETH D, TENIZ O
WS AE ARG B Z EHNEE L, [l BEERD
MALDI-TOF MS ¥ 2 Z X% ML F — % 2 BT 3,
MALDI-TOF MS % H W\ 7= fEWEE D% 4. 6 Uk
Th-7Ty, o, &BLFE—DTZAAXRT PLT—4 %

%2 SARAMISTM V7 k™ 1 7 5BV -BREDEEEHE
Table 2 Criteria for species identification using SARAMIS™ software

{EHERE L ~L TR NITEAERLL TS T4 77 ) —DH%Z

99.9%LL ISES AL T 72 0

99.9 ~ 90. 0% o [FfETdH %

90.0 ~ 80. 0% W Uriatd, [FJE L~r

80.0 ~ 75.0% H M THL2, SFLES THRVE (FES LITED)
REFR Ui arZILTCnD

2% FEMETE v b L’Cé‘tf B4 EHERT D,
superspectraf D34 TlE7a <,
f5])  superspectrum_Bacillus_sp_2

DEERA TH T | BERORES DLERD 5.

superspectrum_Bacillus_cereus/mycoides/thuringiensis

18 — €4 — No.135 (2018.9)



MALDI-TOF MS ZRBULcMEMDRREEEDEEE S NITE DELD #Edr

SuperSpectrumZ/ERk U Tz WEDEE DR Z ES

f

SuperSpectrumZz/ERk LTz WEDEE DR (I5RIK) =
MALDI-TOF MSTH#9 D

f

SIFIRDMALDI-TOF MSHHTHERDT S X5 —f#ift
(7> ROT S LAFAR)

f

FBEN70% A £ ?

Yes

No

¢

70%A_E DA Z TR I IEBERDIRDMALDIDHHERZ FL T
SuperSpectrumDER =TS
HiEE — %8 1 35~49DFHE (C/2D K DI(CReduce % >= %
BRI D

(intensity(%)DEMEWT—4 (m/z) ZHIBRL. HEE—
DI DETOIEE

{

‘Eh%%i?%t@@@?—@&—zt@mﬁ%ﬁ5

\m@%—mw&wﬁ—on?|

BITEE— DD E—U#x (1400/HBE—D
#) <6007?

M

No

—

| RIFIIT— %23

Yes

datacountt>mVOIEW\IHERN S B H ? |
Wl No
IﬁﬁbEKCDMT\ﬁE%§?5‘

(BE] RFESE—UOkER. BRDE - 18
TEFH2N. —BITDE-—INBU K. BRFR
DNT. BHICEY T DRITE

HBE—U#x (600/BFEE— (IO |
DE—7#) >1000°7

No

Yes

M

Yes

\wwmﬁﬁ—mﬁc@—&5—0§=§w

1400/#BE — O =EH

IRE (1828 CRIFEE— IO EDXBINDORZSD.
SuperSpectramMERR SRR

3 SuperSpectra # VW RBRTERNDZ 177 —DEROBIE
Figure 3 Outline of preparation of SuperSpectra libraries for species identification

BHZEFTE a0, BIZIE, BiY—2 100 FED
b, THFEE L2 —HLEWEAEEH 5, fE->T. [H
—METEHN R RS &, ZOMICHED Y — 213 25 »
560 ¥— 7 T)EIZ% 5, SuperSpectra fERIED, i@
Y=o Ot ke LT, R—MNAIRREIC B % E—
7 OMBUFIE % 100 ~ 70 %2 £ TPOWE L THIH
FTEHZENTEDS, F-FNOEHKIZ 100 %FF{ET S
V=2 DAREMHMNTE 25451, 100 % HBUHE (100
% MEME) CTE— 2 DRt A1TS . % & T A LMRM
ICEATOBREAE, 2V Sy s — v e HITE D
DENHDH BT L6, 90 %HEFEI. 80 % MHEE & 1k
WY -7 ot 2 HDICRET S, fHEE LT,
E—on35~50 - FENRLFLVWEE LS, il
HEh7zE ey — 2 & W T SuperSpectra & — HAFK
L CHA b, SuperSpectra #EH L 721, &3 MRALAH &%
YTdh 5, fE L7 SuperSpectra # HWIKSWH 7 4 7
70 —I2E&D T, A—FOBEERK, € L i~ 2
AR PLEHNT, 74 Vv H =TV VT 4 v EFE

T5, MERERLEET, By FLTL 3525
MEZF IZHER TN TL 5D T, fEK L 72 SuperSpectra 3
EWEHEEZTRL TWA 228 L. X 5ICEED
SuperSpectra 125 U THEAN IZIKWMEZ /R L TW5 0 %
MR %, M—FEOBRDOKDET — 2 5. fER L 72
SuperSpectra 1299.9 % DEFHE T v b 55 Z &MY
F LW, ZEDOHAE W TIERK L 7= SuperSpectra O
WaaEid, BEE 9.9 %LU TIChks258860. &
AR TE 90 %A LOEIZ A 5 &5 BfEDIAAN
WETH 5,

VITEK" MS Plus SARAMIS™ Premium T, f#iL X
LELF D7 = TRk L AL OFEUMED R S s b
Tixk <. ZO¥A 1L, SuperSpectra Tid 7 <, [6—
RO T — & &AL TER S Iz SuperMS 7 — 4
EDT 4 Y H=TV Y bETITENTES, KL
4D SuperMS #HWTT ¥ Fu s 5 A% T 5 Z
2k, HREIOFPIMEZFHIL T, X512, [[—
T RLDEMEHRBOT A AT P L EHNT

AIV— No.135 (2018.9) — 19



MALDI-TOF MS ZBWcMEMDRREEEDEE S NITE DELD #Hd

SuperMS Z#/EK L. ¥ Z Z X2 b IL DMl & 17 - T
5,

5. FIBET 4 H-TV T4 TRDE

SYITRN

il

(1) —RHEOFIRIEREICOVT

HRX T B S DY 2T & & & FALEE IR
Th b, 30 =—25 T O T DML 2 5 L T,
4=y P L= MCEBERMT 5 (HEERE)., £
ZIZv by 2K EEE Ll MA, e, L —
b % MALDI-TOF MS (2384 5, Z D% O IZ%
FEOBEEIRME I > THIET %,

T4 77 —EREET 0. 5 WVIEHITBIEY L
B R e 2 T AE P & IR AT B 85 80d. =4 7 —)L - X
HHEERHL T b, BRI, EEEAREL D K
HOMB AR ZHD F 2 — TITHRIL, =& 2 —)LLEg
T5, COFFHMERGTT LI L ETHETH D, TDHK.
70 %¥EETELI=MYLEMA, EOL, LEE1
pul&, 2=y V7L — MIEDE FREGZLERE,
v MY ZHlE T p 1 WU G2 & ¥, MALDI-TOF
MS 355, ZOB fif§$577 25y 7481
BHEBALETH S, D2k - Tid, MALDI-TOF
MS fEFTIEIZ, 77 2 F v 7 B HROMEO ¥ — 7 78
Bt Ehzzn, A X MLBHFE SN B5803H 5. £ 72,
FH O OB TIE. WRIMZ LB & OWE A 1EK§ %
MaogGA. Eidox g 7 —u - g+ oS
Nz Y FIH, MALDI-TOF MS #—%7 v b 7L —
MIEEET, WERKICHSZRTLEI &I r—2 8
HZIohTnwsd, 4—7y b 7L — b &BERICHA X
HBHHN. BTHRTE =7y F 7L — b OIRREE TR
T DI AN,

(2) Z4>H=TV>T 4 TRIDFEESR
MALDI-TOF MS i3 JE#IZIEE A 720, filn L
LDV AANRT PLWREOENDE T —ANEL ., RiiEH
WL TWBHE. 2—7 v P T L — b EERE L TR
EFEREL -1, EHICEE - @I RENRRE NS,
ZORE, B2 7Ed L IEEOEHEE CRIEN TE
AR O, 2R OEAMEWGAIE. 28 %
EVAANRY PLOF = ZRIELLHERTOAEWEA

NhHDTHEENLETH S, FHLIZ, HHICKS
Z AR PILOMEREIT> T Db, ZOFE ZAX7 P
WENH I TH D2, BIENTHE T ZZRT PR
HEREDY— L-ETh 57, ZLT., k-
IRPIFENT VDI ERERL TV, A< L&d 70
E—=23 ML, BRI, A YN 254 T 5 — %R
LTCWBHAIE. F—#IZOo2, 47 2 LofilEe., Jl
HICRG 3 LG L 7= v S AN T, BE, ko
FERAEITD, ThEeERALTIA 7T -2 MELT
BO., &Y ofiohd T — 20— DO0TT
Y Ras T A%ER L THERATO, iEIcEN T —4
B LWL S I LT3,

6. RMHERE D MALDI-TOF MS AEMEIFEEIC
2WT (Nocardia B DO #H)

JORRTR 1. IR MALDI-TOF MS f2E 4 6l %€ 23
LI Tnsd, FEFHCE-T /65722
R PUHRRED 7202, T4 2 H =T )Y MEIZEBV
TSHHYAZRZ PLF7A4 T 7)) =12k y b LIZ< W
ZENZO—HTHB, 22T, EHL I HEHDO—
il & U, Nocardia JBIZ DWW T, BHEHAWLN TV
BEROBEEZMFEOVTROTZART FLTH->TE,
[l - @I R ST A4 79 ) — & MEETE 20D
T, ZZTHIITT %,

Nocardia J& & . % DO BARE & FIbk. B MT
HIRLOIRREN L > T b, Thbb A B EEELMHT
AH XM, < RAD 8 VRS BRI EA LT
W3, Nocardia BDEFEIZHW S N TW 3B 4 FifHD -
Fese (BHI. ISP2. # 229, TSS.) THi#E L =4f
a6~ AZ~X7 PLERR L, Tho D@L 72~ 2
AR LD AIZ KD SuperSpectra Z1EK L 72, 74
bbb, WEFNETEAENS 4 VB FRIER~ X A
NI PR RPSERIG ST LIS L 22, HiEHT,
SuperSpectra (X [F —FEOBEM D~ Z 2 X2 ML % H
WO L 2RI~ 2 2 XY LT h B Ll R7z2%,
Nocardia JE DA, O ERIZOWT, JIEEHITREL
7z Ml & BB D7 2 AR FLT = 2 EFNT,
SuperSpectra Dl ¥ — 27 2§ 2 8pE 2 FH L T,
¥R4E D SuperSpectra z Wi L 72,

Z DFER. Nocardia BHRATE . —MGHTA & Rk D

20 — 4V — No.135 (2018.9)



MALDI-TOF MS ZRBULcMEMDRREEEDEEE S NITE DELD #Edr

753 MALDI-TOF MS ¥ 22X~ bLZHIEL, ¥
H 5 DMERR U 7z Nocardia IRFRIE 74 77 ) — 8 &0/
BIATI)=IZHLUT, T4 Vv H=T VT4 V%
fTo728 24, EERIZB L 23 XRTORIZBENT, En
il (S90%) CRH-—FMice v b U, BIFEDERE S K0
iR U, BIREIZFI§ 5 Z & 2T % 72, Nocardia X
WMEDE AT, A2 RANXY M WISE — v BRI E
HEND &S LWEmZ O, Y PV
Higoze LTy, llcmiliENE v 2 Z2XRT P LD
BEHNZ, SAZARTZ ML TA T T =DENTH S
Z AR ENT=,

HH 6 MEK L 72 Nocardia ® MALDI-TOF MS < %
A2 M54 751 =ik, NITE - NBRC DY = 7+
A P2 EAFHETH 5,

7. FRIXE D MALDI-TOF MS &EMRIE LI
2T

TBORRIR 1A & . MALDI-TOF MS 89 [RlE 23 K 4 &
ENTOBWEMHBRKETH B, KFENPEKRLDD
HD5H. RIREITH LU TEERE» L <. o [RIE IS
BbHEETITERS> T AWVIRITH 5. ZDRKADIH
g, vAAXRT PILT — 2 OREVESHERTE LN T
Elld B, PFEREMICHHZRINE & AFWHS, HRERN
IZRAET 5 Z & THIBEh T
% Aspergillus flavus FH #%

4 Aspergillus oryzae var. oryzae NBRC 6215" @
MALDI-TOF MS 3REX(Cf#t9 % #ifa
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NBRC 6215" with MALDI-TOF MS analysis
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Figure 5 Comparison of MALDI-TOF MS mass spectra of each sampling point
from colonies in Aspergillus oryzae var. oryzae NBRC 6215'
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<Summary>

During and after World War II, during Japan’ s economic boom, and during the 200 miles EEZ period, Nissui
has continued transforming its business structure to respond to echanging times. In addition, Nissui recognizes the
sustainability of marine resources and preservation of the earth’ s environment as important issues of our time.

One of the drivers which has supported the growth of Nissui is research and development which creates new
value from marine resources. Nissui R&D is divided into five units (the Central Research Laboratory, the Food
Safety Research Department, the Product Research & Development Department, the Technology Development
Department, and the Food Function R&D Center) which cooperate and are continuously conducting research and
development. Research areas of interest are wide-ranging: basic studies on marine food products; aquaculture and

health fields; safety and quality assurance of our products; new product development of processed foods including

frozen prepared foods and shelf-stable foods; improvement and enhancement of production efficiency; planning,

< Research Institute of ILSI Japan Members > SHINYA YAMASHITA, Ph.D.
Research and Development Organization at Executive Officer, General Manager,
Nissui Central Research Laboratory,

Nippon Suisan Kaisha, Ltd.

AIL— No.135 (2018.9) — 25



<HAZTPHAIT > BAKEDIH T FEFE A

functions to benefit all consumers.

studying and technical development of functional materials and functional foods.

The Tokyo Innovation Center was built in 2011, as part of Nissui’ s 100th Anniversary Project. This Center is
designed to encourage synergy and discovery by integrating Nissui’ s research and development functions, and to
serve as the center of R&D activities conducted by the Nissui Group worldwide.

Nissui also focuses on research and development for the future, with the aim of creating value and novel

1. FU®IC

HAKERAZHE (LI, = v 24) OfERIE 1911 (1
H44) B 1ED P SHE D F LA, ¥ -
Wk HE. R AR T 200 VB R A DB, B
ROZACITHIE U 285 5 FERE OEIRICHID #lA TZ
F L7, 72, KEBKEOY ZT Y 7 1 SLHIERBRE
ORED, SHAL TIZOHEERELE L THIBL THE
kR

ZDEI 5=y AL DREEXATERD MAD—
DA, KRPEG VA S Fi 7z il 2 RE S 2 [HFZEH %8
T¥, = v 24 FAIFER S 5101920 (KIE9) FIZF
i (3L d) KEMES L UTKEIZBIY 2 0282 HL
DALA TR, R LR OBCR & #HIZ3X D
L. B LEEORIBIZHFLHTELIL550TEEL
720

BUE, 5 DOME (hRAFAr. BEHHE,. wEhHH
FEGR. PEARTHHTEER, B S BERERIEIISET) A3 LT
R EIT > TOE T,

2. HHBHFH

(1) FRIFEFR

P22 T 1920 SE DR LK. KPE R S ORI R
ZOANBMREIC D, FEHICBT S8, B
DIERED BIEH E T, bk RMZEAREICID A TOE
T, =w AL =TI 5 R&D EHEDH L E LT,
7 =L R E AT > T E T, 2, WIUERERE
EFOHRLEREIANEAL, =y A MEDOY 2T 4
ELTHRET ST &AEHEE UTHIZEmENcilA T E
kR

(IR0 & 5 KEREA R4 & Z A% FIHT 5%
JEEHT ] TP RMIRTDOI v Y 2 Y TY,

(2) BERDHER
BRAHERIE. 2002 4- 10 A< rpyeiffgei A 6 sk -
TS U CRIEAE U 7= C 3 [ 2 DR e 25 B i o3 A -
Bt L 2 OKEIMEABL T, BmORENEHERT
5] ZkhkIyvavel, FREBEEE YRS
i BEMEY., TUALE-WEA L, K BROR
EVEICBD B M A FERET 5 L & BT, REN. EE
PER D &2 E T, BORE - Rib & B EROERE
PAR—-MIEBKTAZEAHBLCOWE T, 420 EHA
SO TERAERM OGN Loz, =9 24 MAD
[TV Y b - TR ICKBEHOPKE S T E
KR

X501z, hEB LA A ICHRE L - SESEILE SO
HHEIC K 2 7 a — L Gl ARl 2 R L T g g,

() EamEZFEER

rean BT, FEISm A, HRERN A EONTE
mlZBH B HiRgam P AWM L T [ BEMRANOLMHAE &
KRt T 2] ZeETHEI vV a v ELTVET,
Hrrgan (Bl 5 im0 R ORI KO L
WEMRH LW D & < & BEREHEE L. filifid
ZRMANEICHE,. MO MATHE Y, 20k &[E]
NHKEEMAZIZILDE LEE, SHEOEOBWL
S, BEEMEA BEMOILICRTE ZA L BT 157
B, BB D B ELA AR T, BEREtEICBEd 5
AR A MR I L L T E g

(4) HEiFAFEER
FEfiBARBIE, = v 24 B LU=y 2L 7L —TDF;
Bt oE L U, B oL Ettm e, mEts
B OERIZE D, AERREZ L L T, H3EICTUE
FTHIENI YT a3V TY,

. KEE, 774 v I HILHEOENIN O FER
BEA RSN TH/ N — L, Bl DMK 2 SHEIC #2284

26 — 4V — No.135 (2018.9)



<FRFTPIHATT > BAKEEDIF T FEFE (4

BELMIZE., AP LG ORISGEEE & v, = 24
MO=y 24 7N —TOEEMEOM LA HIEL T
va_O

(5) BRRERIEFFRA

B BRRERH AT 2T (X B ORREMENTYE 238 U THE 2
HEAT 2 Z&aHIEL T E§. MReMRT - Meert s
s thb B, AR, BFSEL BB, KON ROT
e & i, MuetttmicB¥ 2 fWaoam, Y. Ik
FERMNZHD A TS,

3. MAREEARED BN

DIF. iR ED—flE T/ L 7,

(1) BEBEOEELEXZIHR

=y AA TN = T OEIERHEDRE LD 72012,
[ 7)) O NTHH O & GO, [ TR LD
BVIGHEPLY 27 A OFFE]. [~ 2 u O ICI
2RO ] [~ a o5l kI A
TEF L7,

RO ZE AT SR AR 22 . AR g v 4 —
(R RPEAaTh) MEMFEEES 2L — TR E
HEEL T, T, R YN Kv s ak EOREFE
DFEELEHEEL T T,

(2) DBV & ERIFT 2 ALK

ARG A RIS RIH U 72, Stk E o4 [5-
KB #BAFBLE L7z, —fMHITDh BT 7 )M
TR, AAOKSIFERASHARUZED 54, A
AT, FPEOARIRIE A WS Z & T, fROFiN—
A—KETE oL 6 LBHL, BOERSEMZ LHE
LRARDINL X AR TEE T,
WozFPPITES [Ho<K 605 R [fakbwnL
KEFE LA (ETR) ] 2% - ke L T E T,

(3) lEE] THEHRAREL 5 h 2 HAKEMT

BIEARINL TRHE®RPBVWLE 2 LoD EU SR
5. MEOFAERSLM AP L F Uz (RrEF5 5952832
F)o WAV LDOWREYZAFY L, HKROAE
GIEHTIRR B DHNR ST EA V%32 ) 8 EDOY

KXo LELE, BMZOEDDEOL X &L S
Z e, BRKIEATOEROFIICRII L ThE T,

ZOHEMiEHNT, “BVWLEL-o»0, WHO»Z
B BRHEO [BEX T & 5 1EZ L] (CAGE) & & &% -
IR5E LT Ed,

(4) EPA (TA YN LI B (CBTAHE
R @RS DAL b T b EPAICH
<HBIEHL, 1981 4F & 0 @fEicE F. FRTH 2
Wb LR D EPA & 813 20 %Rik TRRILIZ 5990 8
DTLEM, ThE 90 %Ll BT 96 %LlE) O
MR L, BSOS LTHBELTnE T,
513, EPA RO EM? 6 T8 SiE EPA
DAFENTREL 755 K 5 B HEABAFICHD AT & &
D

4. REA/ N—=ratera—

WA /) R—Y g vkrya—id, ThETAETRE
TIGHHAIZ ZH L T 72628 - BRsHLE 2 B L. i
2PN &b 4 2 HIYT. Al 100 FORLEHEED
VEDELT2011FIZ LU L7, fifiiflE i osk
b, WFTEBAFERRED ). Fefhi-R AP DT, i R4
OFPENMZE A HE L7z, FERkO=y 24 B LU=y
AA TN — T DFRIEE S 723 ORIER THEARER & iff %2
FFHATT,

K1 ®EEA/ AN—arterd9— &8
B (RTEAER) (PBEDT > RY—9&LD [1/
N=2a 5 —rz2%BULEL, E24HER=-1—
74 REBICT. Za—F 7« AHEEEZELZL
f:o

Figure 1 The whole view of the Tokyo Innovation
Center
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Congratulations! The 25th Anniversary of ILSI Southeast Asia Region
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Keng Ngee TEOH (Him$k) -

On April 23-25, 2018, ILSI Southeast Asia Region
commemorated its 25th anniversary during the branch’
s Annual General Meeting (AGM), held at the Grand
Copthorne Waterfront Hotel in Singapore. Aside from
the usual AGM Business Meeting, a series of the one
day Science Symposium on “Translation Technologies
and Translational Research” was held a day prior to the
AGM Business Meeting; the 25th Anniversary
Commemorative Program during the AGM Business
Meeting proceedings; and the 25th Anniversary
Reception during the evening of the first day. Apart
from ILSI Southeast Asia Region members, scientific
advisors and country committee coordinators,
representatives from ILSI Focal Point in China, ILSI
Europe, ILSI Japan, ILSI Korea, and ILSI Taiwan
were also in attendance. A very special guest, Dr.
Suzanne Harris who was the former Executive Director
of ILSI Global, also joined the anniversary celebrations

and made it especially memorable.

1. Science Symposium on “Transformation

Technologies and Translational Research”

In a departure from more conventional food and

nutrition topics, the ILSI Southeast Asia Region AGM

-

Science Symposium held on April 23 explored several
new and emerging cross-disciplinary technologies
relevant to the food sector. Such technologies, if
adopted within the food system, could have a profound
impact in areas ranging from areas including food safety,
nutrition and agriculture. The first speaker of the
symposium was Dr. Ralph Graichen, Director for Food
and Nutrition, A*STAR, Singapore, who talked about
“Smart data and food innovation - potential impact on
public health solutions” . Dr. Graichen described the
recent advancement from “big data” to “smart data” , as
well as the application of such data within the food
sector ranging from understanding consumer behavior to
assisting the detection of food fraud within the food
supply chain. The second presentation was provided by
Emeritus Prof. Richard Head, University of South
Australia, who discussed “An evolutionary perspective
of nutritional and human health - from reductionism to
systems approaches” . Prof. Head described the
historical progression in our current understanding of
nutrition, which is based on the study of single nutrients
and its relationship with health. He commented however
that a new research paradigm is necessary to take into
account the complexity of nutrient functions and
interactions within the body. The third speaker was Dr.

Chor San Khoo from ILSI North America, who shared

< Friends in ILSI >
Congratulations! The 25th Anniversary of ILSI
Southeast Asia Region

Keng Ngee TEOH
Regulatory Science Group
Quality Assurance Department
Ajinomoto Co., Inc.
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about “Technology innovation: trends that are reshaping
life science research and approaches to food and human
health” . One potentially revolutionary technology
developed recently is the “organ-on-a-chip” , which
could be applied for toxicological testing of chemical
substances in food. The fourth presentation on
“Innovations in agriculture and food and implications for
nutrition and precision health” was jointly presented by
Prof. Lynne Cobiac and Dr. Christopher Downs from
CSIRO, Australia. They provided some examples of
food innovations developed by CSIRO to address
nutrition challenges and sustainability. This was
followed by Prof. Paul Teng, Nanyang Technological
University, Singapore, who talked about “New
agricultural technologies for sustainable agri-food
systems in ASEAN - challenges and opportunities” .
Prof. Teng outlined the challenges facing ASEAN food
security, as well as the disruptive technological
innovations that could address them including digital
information technologies and genetic biotechnology. The
morning session was finished with a presentation by Ms.
Zelda Anthony, IBM Singapore, on “Data science and
analytics — blockchain and its application in the food
supply chain” . Ms. Anthony provided a background on
what is a blockchain and its usefulness for maintaining
integrity and traceability within the food sector. The
afternoon session resumed with a presentation by Prof.
Christian Jeyakumar Henry, Singapore Institute of
Clinical Sciences, A*STAR, on the topic of “Harnessing
emerging technologies in nutrition and biomedical
science for public health improvement” . Prof. Henry
called for the integration of food technology as part of
the development of solutions to tackle human nutrition
challenges. This was followed by a presentation by Prof.
Barry Halliwell, National University of Singapore, who
covered the topic on “Advances in Antioxidant Research:
Translation from Bench to Applications” . The final two
presentations covered new genetic technologies that
could impact public health and food safety, which were
respectively provided by Prof. Meng How Tan, Genome
Institute of Singapore, A*STAR, on “Potential of

genome editing tools in agriculture, preventative health

and disease - current and future” and Dr. Masami
Takeuchi, Food and Agriculture Organization of the
United Nations (FAO), on “Applications of next
generation and whole genome sequencing - opportunities

and challenges for food safety management” .

2. ILSI Southeast Asia Region AGM Business
Meeting

The AGM Business Meeting began on April 24 with
the Assembly of Members Meeting, which kicked off
with the President’ s Address by Mr. Geoffry Smith,
President of ILSI Southeast Asia Region. Mr. Smith
explained about the ongoing restructuring of ILSI at the
global level, including the establishment of the ILSI
Management Team and the reorganization of the Board
of Trustees. A new ILSI Global Director of Operations
and Director of Communications will also be recruited.
Following this, Prof. Peter van Bladeren, current
President of ILSI Global, then provided an update from
ILSI Global via a recorded message. In addition to the
Treasurer’ s Report and Nominations Committee
Report, it was also announced during the AGM Business
Meeting that Dr. Rodolfo Florentino, who was the
longtime ILSI Philippines Country Committee
Coordinator, would be retiring and will be replaced by
Dr. Celez Tanchoco.

Following the Assembly of Members Meeting, the

Picture 1: Dr. Suzanne Harris receiving a small token
of appreciation from Mr. Geoffry Smith, President of
ILSI Southeast Asia Region
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highlight of the day was the ILSI Southeast Asia Region
25th Anniversary Commemorative Program. Mrs. Boon
Yee Yeong reviewed the history and milestones for the
branch and shared some of the key moments through
photographs of ILSI colleagues and friends who
supported the branch over the years. In recognition of
her invaluable contribution leading ILLSI Global over
many years, Dr. Suzanne Harris was also presented with
a small token of appreciation.

After lunch, the proceedings for the day resumed with
the Joint Board of Directors and Executive Committee
meeting, followed by the Science Cluster meeting of the
Sustainable Food Systems Science Cluster. The
business proceedings of the day finished with the ILSI
Southeast Asia Region Country Committee Meeting and
Discussion.

While the serious matters for the day were concluded -
the celebrations were just getting started with the 25th
Anniversary Reception in the evening. During the
reception, representatives from ILSI Southeast Asia
Region Country Committees including Australasia,
Indonesia, Malaysia, Philippines, Thailand and the ILLSI
Southeast Asia Region secretariat staff provided

entertaining performances for the audience. The mood for

Picture 2: The ILSI Southeast Asia Region Board of
Directors posing with the 25th anniversary cake

|

Picture 3: Representatives from ILSI Philippines
Country Committee led by Dr. Rodolfo Florentino (far
left) performing at the 25th anniversary reception

< »

-

s

Picture 4: ILSI Southeast Asia Region members, scientific advisors and invited guests from other ILSI branches
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the night was very festive and there was even a photo
booth prepared for attendees to take photographs to
remember the night.

The AGM Business Meeting was resumed on the
following day with the meetings by the Food and
Nutrients in Health and Disease; Nutrition and Food
Guidance for Public Health; and Food Safety and Risk
Assessment Science Clusters. The approach taken for
the Science Cluster discussions differed from previous
years, as the Cluster representatives were divided into
two working groups and assigned 1-2 priority identified
topics to formulate program plans and propose specific
activities. This innovative approach generated many
interesting, yet concrete proposals that could be
followed up by the ILSI Southeast Asia Region

secretariat.

3. Conclusion

As expected, it was once again a very successful and
productive ILSI Southeast Asia Region Annual General
Meeting. On behalf of ILSI Japan - congratulations to
ILSI Southeast Asia Region for your 25th Anniversary!

& P&
Keng Ngee TEOH

Mr. Keng Ngee Teoh is a member of the Regulatory
Science Group, Quality Assurance Department at
Ajinomoto Co., Inc. Prior to his current position, he
was part of the ILSI Southeast Asia Region secretariat
and focused on food safety and biotechnology issues.
Mr. Teoh obtained his Master’ s Degree in Food Safety
from Wageningen University, the Netherlands and
Bachelor’ s Degree in Life Science from University of

Toronto, Canada.
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<Summary>

The CODEX Committee on Food Additives (CCFA) held its 50th Celebrate Session in Xiamen, China, from 26th
to 30th March, 2018. More than 290 attendees were from 53 Member countries, European Union and 32 non-
government international organizations.

The followings were the major agenda in this Session: (1) CODEX General Standard for Food Additives, (2)
International Numbering System (INS) for Food Additives, (3) Proposal for additions and changes to the priority
list of substances proposed for evaluation by JECFA, and (4) Alignment of the food additive provisions of
commodity standards and relevant provisions of the GSFA. The Committee agreed to the 84th meeting of JECFA
report which including Gum Ghatti safety evaluation as ADI not specified. Regarding benzoic acid, the extended
one-generation reproductive toxicity study is in progress, so its ML in the GSFA will be maintained until 53rd
CCFA

The next 51st Session would be scheduled in China from 25th to 29th March, 2019.

Report of the 50th Session of the Codex Committee SHIM-MO HAYASHI, DVM, MS, PhD, Diplomate JSTP, Fellow IATP
on Food Additives Trustee and General Manager
Global Scientific and Regulatory Affairs

San-Ei Gen F. F. I, Inc.
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ADI DRI T B AT I & BE L & 5B
T 5 A s, MONE OMo#)5 X Appendix 12
XT3,

M iE, KRERHZ HIk 3 2 8L B3 2 B IS RO
MR L O ABML, B #ET v T A&
EBEFTHZLITAE LT,

(4) #mE3 (b). %5 84 [ JECFA £&H 5 DEMAM
YOR—HROHE ICET 2HBROEE

JECFA )13, % 84 Il JECFA &£/ 72 6 R &
N7z A — P R O 12 BY 4 % Biks O F B A fam (CX/
FA 18/50/4 1Z%4)) KU CX/FA 18/50/4 Ot %
ZITHRE L 7,

H2E, GSFA KU CXG 36-1989 IZit#k e h T\ 3
[ 7L 74> b4 (sodium aluminosilicate) ]
EWVWIHFRE [FABTAI=ILF ) 74 (sodium
aluminium silicate) | (22 HE 42 WS EIEICEL T,
IhoD 2 203FEOMIZ, 3 - IS (CCMMP)
R L 7z CXS 207-1999 . CXS 251-2006 . CXS
290-1995 W25 3BUKIZE [TALI /AT )Y

2 (sodium aluminosilicate) | D& SRIMNPISIHEL & £
ndZ&xEML 7.
{4 R, JEAGE (R) (INS 551)

FORTROF 2 RTFREOHED ) 2 7 BHETH
EEhTuhnbn s BaAomZE s LT, JECFA %
Whd. 2 R UTRERN et A nE & k5T
2oy, ) AZIGEHEh T ANnZ L2z,

WEILTICAE L
(i) BRRNMOEREEH 41 B CACIZZAT v T

5/8 THIR%:K® (Appendix IIT) .

(i) [ 703 7 7 4 8®F b Y 7 4 (sodium
aluminosilicate : INS 554) ] W5 %4 Fk% [ 74
B7LI=2LF b)Y L (sodium aluminium
silicate : INS 554) ] (ZZH L <. L TOHBKD
BRBIMISGEABIE L. 5 41 8] CAC IZERIRE
Kz gy — &R (GSFA) (CXS
192-1995) . B W O BERE 73 F8 I O [E BE 5
v Z 7 4 (CXG 36-1989). Fifl - ¥iks ) — 4
ORIRE (CXS 207-1999) . BMERIFL & B AR DO H
WLl OWRAM OIS (CXS 251-2006) . KU
B €A Y BREOBIE (CXS 290-1995)

(5) #RE 4 (a). A—FT v 7 AHABICHE T 32 BATMY
RUMIBBEIOBREFORKIBEDHER, KT
#2213, 45 9 [0l CCNE K UF CCMMP 7 6 it X i 7=
BRHRIIGZEICBEL T, £ =2 b5 )TEHEREELT
SRR E S M7z KGR - A OIEER SR L 7228
HAEBGETL 72,
fEESB2OMEE,. T4 ) —/ =3I 4 FNORRMRK
MR T Tnanz), T4 ) —5—3I 14
N O IZIERE LTHOA CCFA IZHUR X h 7z & Wi
L7z, F»—2 (Doogh) OMUSHMEIZEIL T, ¥
I T OM AR L 72,
T RTOEMBIMIGEE L 2 DOFM (F4 > vk
TV VBCAEBEI TSIV L) ERWT, BEELOMR
1% (CXS 243-2003) L 72K RT3,
- F o — 7 OMRREIZIN T, NELEE R » — 27 &
FEMBLER & — 7B TE 4.1 ITHEROBRD A dH 5,
CEHWNEIZE LT S 41 HOKROMITE (a) I AEYT
b5,
CTFREYZATALOENE [2—F v 7 2 LHOHE
SR & — AR 2 O BR (pp. 50 ~
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51 %057 ~ 58) | OBEMEL B DBz DONT, &
Z OB AT GSFA BB X ik 57200
VI RSB A IR A B AR S h s,
BRI TFICAELE
(i) F o — 27 OISO R SIRINSER % % &R
L7y,
(ii) CCNE IZWIHZERT 5,
a) GSFA O 316 & Z O MR O & S
MEHEREICH LU CEHTE 2208 9 » & ME!
L. TEAVWRERZOMMEERT 5,
b) CRD3LITR&E =T 4 v b O EBETT 5,
¢) A1FHOEOME () OBMEN % HET 5,

(6) #E4 (b). EHNERRBOEMFMYPEELER

RINHDO—HZIER (GSFA) OEERENES

1) SHPIcERE S22 BERICHT 2 EES S OME
(=230 7) &, () BAECHET2EAE
MR OWEE (CX/FA 18/50/6) KUY (i) 5#
DEHEEIIODVTOEE 5D T, YitiEs
WAL,

#Eid. CX/FA 18/50/6 125 & LT, A2
TAEAEEBIIRIEEER L 22 & A2 FP L
7zt (i) BOEROKEBLENZBIS 5 14 O & b5
HUREIEONZ 1 D0 CCPFV BRSO A 124 518
K. (ii) GSFA O£ 3128 53083 2 505
&Y 2 P ANOWET 7 7 a—F KU (i) GSFA
& AR Er SRAS O B IR R & OFEAIZBIL T
CCFA % 48§ % #EfifE 3 A AT 5 72 0 OB £ &
HEMAA &Y ADFRE,

2) WER3EEREOBME ARG L. UTOXS 53 %
VN EREEPERLE

5% 0 O FSE K OKE B B 2 A & SR O

wme
B 2 - B LN T2 fm RO L S h Tk
B

B S BB, HsbshTtns
ERmEBBLEh T ER AN T 21E% (525
. EHREEGDT) % GSFA OB EES2ICHIDY
TAZ LiIZRE L,
e 3 ¢ SRR O /KPR S O FAK

R, 14 o FORE B VKR B St RS O B S i I ok
WAL 5% KR L 72,

#ht 4 : GSFA OZH - fH M O /KPERLG O HR

e, 14 O K OKEE BRSO B SR S
O L S 5 GSFA ZHOE)E & KGR L 7=,

R RIEERE DR
s 5 ¢ FE R

Wi, BAMEEIC L 5 GSFA & CODEX STAN
319-2015 DEEOEE % KR L 7=,

Bt 6 0 & 312k B d B RS Y A b

id. & 312B 2307 A MBS Y 2 b
DOWERI7 7'a—F 2T 2 & K L 72,

M2 E 512, GSFA * v 7 4 VB O H it R e
PIBRWE, WETT7 T u—F 5 FFTEILTHEL
776
s 7« BEICBT A A4 X v A

Maid, A& SBT3 BRI &E O %
BT 244 4V 2 OFREEFIRT 20 2 KA L.
FOHA XY A% T—F 92 ADT 2 744 b THBRX
BELTAMT A ZELTABE L2

BEE. I =7 v 2 2AFHFRIMER ST BE
IZBT 254 4V 20T A EH /5 XS BERL 72,

5 8« SO

BE, BAICHET 2 5%OMEEEICEEL, &
12, PEEEG T A2 BARAGT U T S S oA
BT 274 4V AXHTIHRNT 22 LE/ELE, B2
d. BT — ORI B SRS 1B S 2 P10l SCE O 1R
IZBWTC, AT =N =2 oDZHEAHFSL I LIZDONT
G A
5 9« SHOMEE

2 E, 1) 10 o M5 & A (CCS — 2 A%,
CCCPL — 3 Jif%. CCNMW — 2 Bk, CCVP — 3 Big)
Fetii) 13 OBk F — X OB BRIz O TS
TEEA5E T XX 585 & KB L 7=,

B 10 0 V) v IR OB

CCMMP. *#%# - Rk M@ & M2 (CCNFSDU).
CCPFV, 7 ¥ 7Hulkai# 2 (CCASIA) LT 2
2RI EEN5 ) v IBEOTEATEIZB T 2 BMIR
MEIE RSO B B 720, 21k, Zhen
FWEERILT 2L 0WH T —F v 7 ZHBER» 5 O
(CRD29) #Glagl 7z, #3722, HMEfLEhTns
BERIZET 2200 OWRMOEHIZBIL T, JEs
NEGICHHEAERIVEND 57259 LR L 7=,
3) WEEFICARELE

g

[
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(i) PIFIZoWT, 5541 [0 CAC 28R 43k 5 -

a) FrERFEEEHE (CXS 319-2015) DR
W+ 2 & 3 v OWET,

b) ¥ —FVOEHOBE (CXS 3-1981). =
EOMmREOHIE (CXS 37-1991), v~ u Kk
VI & OiEai O (CXS 70-1981). 7
ZOEREOHIE (CXS 90-1981), 1 7 v JH
DEFHEBM O (CXS 94-1981), 7 4 ¥
74 v ¥ a2 DEREORE (CXS 119-1981).
R Uz 2 7 R OVERIER O L2z 4 5
OB (CXS 167-1989). #kE7 H e L D
HiAs (CXS 189-1993). ¥ ¢ K U ik K fa.
FRBH K ORRIREIIEH R D 27 T 5 — O
(CXS 222-2001). YW THIET v F 2 €D
g (CXS 236-2003). MEEF LAz=v v
OB (CXS 244-2004). F 3 T HF A D
F v 7 O (CXS 291-2010). fig oD
BifE (CXS 302-2011) K OvdE#Eif, 2 € —
2 7L —N—Dfp -, MR X w70
Bifs (CXS 311-2013) DESEMYIX 2 & 2
v DOWET,

c) FrERFEEEHM (CXS 319-2015) O~ v
I—1. TV, KOVSA F v TmIcBET
5 HE X EORS L BE 5 GSFA B MIR
itVESEOTER

d) FSE KR OUKPERLENIZBIE 5 14 O£ S
BOA LB % GSFA &SR & H
DT,

(i) UPOFRHEEREILET S ¢

a) Ty VLI F— OB (CXS 262-
2006) KU v F— Y F—XDOHE (CXS
273-1968) O ¥ T H ) v 4 (INS 351
(ii)) o

b) 7V —4F—2ORE (CXS 275-1973) @
) v afAkEH Y w4 (INS 351 (1) KO
) v IfgHY) w4 (INS 351 (i),

c) FEILOHRE (CXS 243-2003) DV v Tk
AFEH VL (INS 351 (). V¥ I@h
U4 (INS 351 (ii)). WiHEE—F bU Y
2 (INS 335 (i)). WEfEE—H Vw4 (INS
336 (i) KROWEAME - # Y 4 (INS 336
(i)

d) LMW 2 7 v v F ORI (CXS 253-2006)
DY v ITARFEHSY Y 4 (INS 351 (i),
)y I As Y Y a (INS 351 (i), WA
—F FUwAa (INS 335 (). Wifig—7
)4 (INS 336 (1) KROWAB )Y
2 (INS 336 (ii)).

e) 7V —4F—XORUE (CXS 275-1973) D
Dy IMAkEHY 4 (INS 351 (). Y
v H ) w4 (INS 351 (i), Wi —
HY v (INS 336 (1) KROWEARR 5
% 4 (INS 336 (ii)).

(i) JECFA ISR \WZ & &% L. CCASIA 28

DT OZEOBIEEME T2 X5 IC#Iitid 5 -

a) RWAREN— 2 L OISR (CXS 298R-
2009 OV v TEAFEH Y 7 4 (INS 351
(i)). Vv agA )4 (INS 351 (i),
Wit —7 Y a4 (INS 335 (i), Wi
fe—# )4 (INS 336 (1) KOG
H U 4 (INS 336 (ii)).

b) FV Y — 2K (CXS 306R-2011)
DY v IEAFEHS Y Y 4 (INS 351 (i),
v I H ) s (INS 351 (i), WA
—F FUwAa (INS 335 (). Wk —»
Vw4 (INS 336 (i) ROWAEE Y v
2 (INS 336 (ii)).

(iv) JECFAHM A2 nwZ & %% L. CCNFSDU

NTRDOFRHE, Tabb, ANRHDOEENY
MTEROBE (CXS 74-1981) OV v IfEK
FAVw L (INS 351 (1), VyI@H) oL
(INS 351 (ii)). WHEE—F VU 4 (INS
335 (i)). Wififg—# Y v 4 (INS 336 (i)).
W ) v 4 (INS 336 (i) OFEIEZ/K
AT LS IEIET S,

(v) JECFAHIME N W Z & 2 #E L., CCPFV

DT OZEOBE &M T2 X5 IC#itid 5 -

a) 47/ amaEORE (CXS 241-2003) @V
vaEAkEH Y 4 (INS 351 ()., Vv
W) 4 (INS 351 (i), Wif—7
PU s (INS 335 (i), Wit —A VY
4 (INS 336 (i) K OVEAEE 5 ) @ 4 (INS
336 (ii)).

b) Yx i, Y —-KUv—~vL — FOHK
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(CXS 296-2009) OV ¥ ITEAKEA ) 7 4
(INS 351 (i)). Vv aMH Y v s (INS
351 (ii)). Wifif&—7 bV w4 (INS 335
(i), Wifigg—H Y w4 (INS 336 (1) K
VWA A ) 4 (INS 336 (ii)).

(vi) JECFABI AW &2 ZE L, g2
(CCFO) HLATDOS&RHE, 2D, 77 v MR
FLy FROTLY FZ2F Ly PO (CXS
256-2007) ®V v TEAEAH Y 7 4 (INS 351
(i), VT H Y Y4 (INS 351 (i)). i
filg—7F V) wa (INS 335 (). WG —7
w4 (INS 336 (i), WHfilE 7Y w4 (INS
336 (i) OB T2 X5 ICBItiT 5,

(vii) I—=F 92 20 = TH A MIFHRLEE LT
HA XV AERFAL, T2 &5 I &5
AT 5,

(viid) 18 31 £ S50 2 M OF FAO/WHO bk 3 45358 2 12
XL C CCFA ORGEIE#EH L. 5% 2 /1
D CCFA 12 & 5 GSFA #AEEaE % %+
572012, FRZ 284 2 - BB — T2
(CCSCH). CCFO K U'CCPFV Iz L T, %
RPN J6 1 B M B S BURS O [l D HE A
DOEIEN 2 BEfd 5 X512k 5,

(x) 7222 KUF Y574 2D GSFAF—2X—2
NDWHANHR E N6, GSFA DX 31K
2 RIS 2 {EH B SRS ) 2 MICRET 7 7 e —
FHEATO T L EBIKET B,

4) @WEF. UTFERET 2720, A—2 5 ) 7 &k
Fe L. KERUHA#HFEBHREE L, HEDOAT
BT 2ETEENSARET LI LICEAREL
7=

(i) SHOMEEFEIIRS, EHh oMy &R s
2 BUT Oflg) & @ BUAS O #4 - CXS 12-
1987 . CXS 212-1999 (CCS). CXS 152-
1985 . CXS 202-1995. CXS 249-2006
(CCCPL). CXS 108-1981, CXS 227-2001
(CCNMW). CXS 163-1987 . CXS 174-1989 .
CXS 175-1989 (CCVP).

(ii) IDF OF4EZE1E S LUF O#&F — X Of7] £
HRR DL« CXS 263-2007 . CXS 264-2007 .
CXS 265-2007 . CXS 266-2007 . CXS 267-
2007 . CXS 268-2007 . CXS 269-2007 . CXS

270-2007 . CXS 271-2007 . CXS 272-2007 .
CXS 274-2007 . CXS 276-2007 K% U CXS
277-2007.

(i) [GSFA % 3 I D 7= 8 Ol 5 £ 5 A% D %
W] LS REORIZKRD X5 &I 28
§5 [ Ktr Y avitid, WiE§ 5 GSFA R
o FHAYZR 3 DRI 2 I S HAS D A %
Iik§ %, WIS 5 GSFA R MEAZ 3 Of)
IR N T BB ERHEICEE N5,
%ﬁ@iB%M%@ﬁm%ﬁi\ilﬁozw
GRS TR TE 5. ]

ﬁw(szAmm4Putc_£ﬁéhfwéﬁm
BAFENOWGE R, ThabE, L-7AINLE
VgL I F BT 250 (INS 304) MO L-
TAANLEVEATFTY) VBT X7 (INS
305) IZDOWTORMFF13.1.1, 13.1.2 KO
13.1.3 DM 15 DHIER,

5) BEES2O®MERIE. 51 M CCFA D3 »H
HMETICa—FT vy 7 25FRNEET80L T
%

6) S X512, #5118l CCFA Bl (A2AHIO T
MHT%) IC2fEHE. =2 7) 7TE@EEL
L CHEBEOATIEREL, UTDZ L2 TR
D 7= I Eh T % Bad LIRS 2 WP MESE R = %
EzA%Lt

(i ZBIY BSOS

(ii ﬂ%ﬁm&Aﬁéﬁﬁéhéﬁmﬁm%%ﬁ®

7?( Ao

)
)

(7) #ES5. BRIFMMICET 32— i8R

W, RSAWEANCPE X Wz GSFAIZBT 2%
PIEPEERR 2 GRRE : KE) 23320 /A2 558 (R
7 T R E P RO UIRIREA) 1200 T & 1F
WL, 27 v T TG E 80 2 HHAHEKR D Xid5
EHORATREMNH L2 Z L 2R Lz, ThoOHIHZ
R 5a J2 UV 5b LB B,

I, WIREEE 2 ORIY 1 ~ 29 2 METL. B
ToOX3IcE LTy LT,

(8) #RE5a. BERFMMICEIT 5 — MMM (GSFA) :
GSFA ICRHT 2 BFERBDHE
=
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#2113, CRD2 Annex 1 Part A 1250k & 5 SRS
DAT v 7 8NIEAT v 7 5/8 TORIIZE$ 2 &
BIKRAL 72,
it 2

#8213, CRD2 Annex 2 Part A IZAC# &5 RIEZE
KO GIEHE DR ILICB§ 28015 4 KGR L 7=,
i 3

W, 25 CCFO 76D 4 &Y A RUKER &
LT 50 [0l CCFA THU- 7= % [t LT, LT OfA
B SRS O BRI SEEEEH T 5 Z & & CCFO
ICESRT 2 A KRR L 7=,

(i) fEM OB F7z O BHMEIZET 23 -7

7 Z—fERifE& (CXS 19-1981)

Ly F v (INS 322 (i) 3HmiH KO
LA SR Al & U Col iE G JE e (GMP) D&k
g (ML) Cfifd 5,

ST V=AY 4 (INS 333 (i) KU
T U= )4 (INS 332 (i) X et
FeflE LT GMP @ ML THif§ 5.

S/ - RUVZ Y X)) VIENBT 27 L (INS
471) & (BTPHMAED) WHEA e LT GMP
D ML THEHT %,

(i) %FRD & 5 o Bk (CXS 210-1999)

- Ly F v (INS 322 (i) 3HmH KO
{LAIEAIE LT GMP @ ML TfiH$ 5,

T VER= ANy L (INS 333 (i) RO
I U= Y4 (INS 332 (i) (ZPiIb
Fefl & LT GMP O ML T4 %,

(iii) %8R0 & 2 BPPEREN OBUE (CXS 211-1999)
Ly F v (INS 322 (i) 3HRILA K OB
{LRIsEA] & LC GMP @ ML T4 3%,

SE - ROV ) Y VIEWET 25 L (INS
471) & (BTPHMAED) WHEA e LT GMP
O ML THiHI$ %,

4
#4213, CRD2 Annex 1 Part BIZAl# X h 3 FIEHE

% GSFA£3IZEDBLZ L%, 27 v 7 5/8 THIRT

L & KRR L 72,

i 5
1 MEAREREAS, 2 DEEHE T Z DB IZOWT X 5125

HET LT LA, 20 &5 RIEEIZ S,

BIEEFZOMNEREIIGD ENETH B L7z,

fh

O

B3, R3IOBWMBNMEEE, X7 9T 2D 2
T T TR EICHBINC G0 BT OMUEE KR L 7=

JECFA @ ADI % [#fE¥ ¢ Thh. »O%sk
JECFA Bl b 5,

INS D&FR, HH. BERED D B 5.
5 6

I—7 v 7 ZAHFERIT. #IEOFEBICEL T, GSFA
DAV T4 VIROwEHTEEEIZ B U CHR SRR E & 5
T M ENH B LR L 7,

R B E TR A S LT OFIEEAZET
THZELEKRLE  ZORMIBMYICINS 4. F5.
HHE Y MM & 5354, JECFA 272 OFRMPIZE L T
ADI % [HEe§] L#iE L. 52k JECFA ks %18
flEL 2L xi2, #E3 (a) [FAO/WHO M O'%S 84 [0]
FAO/WHO & RIE&HEMEHMEZ# JECFA) »5
ORLHIE] XH#HIZ, Z3OFHEFES*ZT v T3k
LTEDD,

/=i

Mk, 12 2 1k02] 2EZEL T,
GSFA BRIFMIIFEDOF KO/ IEHETE %KD
%[ SCHE O Annex 1 &GS 5 #h 2 KGRA L 72,

PDTFoEEy, WETHEHI% k7 FRTRT,
BRI OBRE

[JGSFA % 1 e O 2 (R d % BEA7 40 0H % 2T
35, Xid

[ GSFA % 3 OB &M KET§ 5 (I 2w
BICEEN LM EUGETT 5 2 e e BN 5%
THs] L) X

fihs 8

1%, &3 D [GSFA & 3RO 728 OB £ i
HsosE] vy 3 VOUGTERET5 2 & &, &
BICBT 2B IR SICNEET 2 2 L IchRE L 72,
#1159

#2213, CRD2 Annex 2 Part B IZil#l X N7z 50EE
FOGEREDOEERIRIZB§ 581854 K8 L. 2> T
L e [lfE] RO Em538H 0213 [7— F,
BRAE, fail, ROz oftho BRG] (2B 5 s
ME&EEHIRL 72,
#1510

Wk, MFPofi&#BIELTE— L v F (INS
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167) O%E%#HD 5 (CRD2 Annex 3 Part A) #h5%
R L7z,

A7y 7E (7] &35,

WR22 & [JE#EfE -2 FAOMHICES] & L.
BT, [, 25— 7L —n—Oftn-f, 1l
oM X 2 - g (CODEX STAN 311-2013) (i
BT HEMIERNT S LS [HERXS311] #3600

LW EZ, BR28H01110 % 5 ¥ v (INS
407)., ¥ = 7 ¥ 4 & (INS 418), #' 7 — 4 & (INS
412) BROE I ROY ) ) VBT 27 )L (INS
471) ZEMFENE UCHETIEEFTL T3 720,
ZhoOEMIBMIOFEEFRIEL 50K R L 72,

#2213, CRD2 Annex 2 Part CIZil#{ X N5 FIEHE
B OSBRI T DO PR DR & KGE L 72,
5 12

1INSEE A, VR AL7 [ > LISt o@ifEo UHT L
ZBRS | &M 227 [ FL K% OY UHT AAPEF A DR
IZPRRZ ] ICAHE T %% L7z,

#4213, CRD2 Annex 1 Part CIZUdk T3 2
IVEE=F ) wa (INS 331 (i) OFEEHFKINL,
W ALT % [ 2 DS o By¥nfd O R FL &% U° UHT QLB
FANOHEHIZIRS | LG 5805 & KGR L 72,

HEEE 12 #KR L 72812, 1 INEESARSEH%
A7 9 T TR L. ¥ Y HRDAFUIC Z ORI % f#
9% Z & &L 2 Hhi IR 403 5 5 & 5 7 %6
RT3 XY MERDTHEBINT S Z & A2ERL 7, &
2 ZOLREERE L, TOLRHEIIOWTIAA Y M E
K BN 245 Z L%, GSFAIZBT 5% 11F%
MRNFET A Z ETREL -

5 13 ~ 15

1IEEAERE A, AS % 01.1.1 & 01.1.2 DV IZD
W, [FL (milk) ] X 0111 OB HHIZAD, ZDFH UL
B E. TR, Fak. FRERnEFices Iy
Al I 2T ZOMOFR HRK S T L T\
BrAiZiZ 01.1.2 O fIC 25 5 & BH L 72,

BEFLLTF O R A HERE L 72
(i) FEOBEMBNMAMHT 2 &, A& 01.1.2

IZ RN D R OB RERFIE & AL & & B TRENE
D5, BERHIOBAHIBEE Z AT 5 IR
F. B ORNEE 2 S0 THE H O R A 18 < nTHE

Mrd s,

(i) \EMAME 0112 12 EI N3 2 HOENIZIE, ¥
NTORKS % RO IRE THERE LT Rl 22
FAERDZWHEE BT Y 7H#E) O3
TG % R b % 720, FULAL PimefbAl, %
&% O pH FEEHI D & 5 72 SR O 18 F
METH B,

(iii ) Ard/H01.1.2 123 S h 2 BT 2 /i
A, BRI NETH B,

1NEAE S, AR e L e X h 5 nlaed:

NdHdHZEEHFML, 2020, ERAISD [F

(milk) ] &5 HEEDHRIC [1ZR2 (only) | Z3EMT

5L HBORL 72, ZOFRIBIBE TERRB E B> 72,

BEETRROFEIIAEE L -

(i) CRD2 Annex 1 Part D ICil#id T 3 4&HE % 2
T v 78 TERIRT 28T 13 2 KGEL 7=,

(i) AES/EONLEL» 5720, B 01.1.212%5
fHE 28, FULAIEREROWRES H 3
RN & S B 2 &3 i 2 Lk
AT BN 14 #WEET 5,

(iii) #1512 T, [CRD2 Annex 3 Part B IZiZiK
ENTVBFEE, HHREE Zh s OREN
PR 5 B 1.1.2 1260 2 RE A
BILTXHICE#T 5720, ML THfNT 3]
LWETT B Z L AIKART B,

a2 HiE, PiEELAILIAA OBRE S JE A A4 5 B

LY R R NIV VSO S = 3 Ol 2 e AR D |

T5Z EE Bfic L TIdanEE L, TOXI K

MO BI U CAmifIciRE 4 5 Z L 2 KWL 7=,

5 16

Wi, v oa BElENEE = 2 7 v (INS 473). & = b

FVITLATN (4471 KkU4 A4 7 11) (INS 473 (a))

FOy g Bz ) £ ) B O(INS 474) 22 —F v o ZHK

J S 5 7L — T BRI OREHZ & 2 #hi 4

KR L 72,

i 17 ~ 18

Waid., WEICET 2% 2K L7z ¢ (i) CRD2

Annex 1 Part EIZRC SN A RBEED AT » 7 8 TD

PR E GSFA ~O4BH#E &L (ii) CRD2 Annex 2 Part E

DHFEFE R OFHEFEFIN T 2 1EEOHIL,

5 19

ik, BT 2 HAhH DR A ER T % 72 IC B 2
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A HIEEICE L CX 5 IZq#9 %729, CRD2
Annex 3 Part B DS %2R LTI 2 &0 5 #)d
KL 7=,

(9) EESb. BARMMICEAY 2 —ME#HE (GSFA) :
BERRMMEZBEOHB / HETORE (CL 2017/47-FA
ADHEE)
#1520

213, CRD2 Annex 4 Parts A XU B IZiddi X h7z
H&EEZ 27 v 72 TGSFAIZED S WS %
KR L 7z,

i 21

213, GSFA O & TR O Hi B8 $% X O

TIZBI4 2 M CHANDOREE T —T » 7 ZAFEEERRIC
otéi‘mtlj}: L. 8ol 0id, SEEAO 55 2 BIERE
AL ->T1 AP ERISICRET 2 2 L 2GR L 726
EEIKRL 72,

fio Ul b 1
i 22

#221%. CRD2 Annex 4 Part C DERINFEAFHE I
FTAUGETEERETT 5 72012, WHEERESRESR S TiE k<

BB 2T IEESSICEEERID Y TE L1
1FE*#6§JJ¢727¥<3 L7,
523, #5290 2). 3). 4. 5)

M #5290 2). 3). 4) THMIHTZBERD
BWMOH13.30BIEEZE&D T, CRD2 Annex 1 Part F
DEEHERVGHEFREE AT v 78 XIEAT v 7 5/8
TR 2. RORSSH 12.6 O INS 474 D 5IH
wHEILT B NS A KGR L 7z, B2 1E. CRD2 Annex 1
Part FIZRdik & 2 d 08 12.6.3 126501 C, ?«f
DFFIZHER 127 ZBMF 25 Z LiIcaE L, &I
52 L mKRL I,

524 . @529 D 1)

#21%. CRD2 Annex 2 Part D IZAC# & 15 RIEE
SO GRIEH ZNE NS B 53 R 12.6 O INS 473 DZRIED
fESEPIEICBI 2 s 2 KGR L 7=,

s 25
HE2E, LT a—F 9 2 ZWREE 4545V 2%
PORT B0 2 KGR L 7=,
I—F 5 7 A A8 A - RN — T
(i) N=T~OFEK LA IR T 5, — AR
e Zh o DLW TS W 7= i 1F 24

IR L 72 I MG & o,

KO 2 O 2 ERERE (FHZITIZO0WT) -

“GMP D 277V v~ %% 4 (INS 470

(iii))

- GMP D JkdaE — Wt 41 % (INS 551)
IT2RTE - B2

(i) FRlcmMoli14.1.21 [0 2t Bk
WX EEY 2 — ANDO %K) 7 pH FIEA KL O
FUg# L > w4 (INS 327) Offifl.

(i) FFic AW o 14122 THEY 2 — 2 |,
14.1.24 [V 2 — 2 HOWERD ], 14.1.3.2
[pExr 7 24— K1'14.1.34 [BEx 2 2 —H
DEHE ] ~O—tH) 2 pH AR O v #
15 (INS 338.339 (i) ~ (iii).340 (i) ~ (iii).
342 (i) ~ (i), 343 () ~ (i), 450 (i)
~ (i), (v) ~ (i), (ix). 451 (). (i),
452 (v).542) K OAME (INS 334,335 (ii)
337) O KO FEX$ 2 5k sh R & 2k g
% 7= 812 B 2 I Kl R

#h 26

T 14.1.4.1, 14142 K1 14143070
L v ) 3 —)L (INS 1520) OB SEIPZREIZBI L T,
FEEOMFHERE I, R&KIRERD 1,000 mg/kg %4
ZUEEMEA D 5728, X 5L BMMILABETHSH I L
MR S 7z,

#2132, CRD2 Annex 3 Part C IZid#kch b b
DEBEZ DN TUIFHRIROENE TS, BEDZ T v 7
HHT, a AV M 2ROTHNTEZETARLE,
s 27

HAE, JECFA IZRED 7 — 2 M & h, CCFA
7 JECFA GHli 4 22 JELS £ TR L 45 Z L AHRE X
N7-SHEFEZEIZBIL T, CRD 2 Annex 3 Part D O
NEERETL 7,

. ZTh s OBMIFINMIZET % JECFA O
2B 2 A JECFA SRttty RETch s LD
PG ER L 72, JECFA Rz hicdL. 2ho
DEMBRIMZ DN TIE, JECFA OB F0E L
Thans, G OERIIZ B 2RI O
Bt h T ne % L7z, JECFA HHEIE £ 7.
FEE QWM DN TUIA B RIS 50 o 223l A8
BENTWB EREL -,

BEE. DIFO &S AReE OMMMEE K OF 74— /3 —
DGR AREREL 7=
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(i)

(iii)

(vi)

B2 S OWREGZ RO A 5 WA T W T,
BN R ERRE R TR E T2 850
BHRENRSATHTE., 20 kg/NEOBFH, S
DiEFZ a3 ADI 2|2 518&0H 5,

20 kg/NREOEED 6 OBEZEOFIE T, PR
REME L U, BSNCIEETR S B IRKIRE DR
M EIZEEhs ZEDHHETH S, Thabb,
BETERKRESER SN, pHICGEEhI R
md T RT. ZOREDORINM E & & § 5 hife
Thb, E=4) VY IIRAERERHRORR, S
3. KD EMESFEEO R RS OREBEINE SN
B0, EEEOMFREEIZEDSWEES, BHE S
OIEFBRICH LT, KOHEELFHEATE 5,

20 kg /NEOBEHE, S OBEFREOGEIL. T2
o) -V I7HOHMLE N FETH B,
GSFA NOERIFIMPIOPEROMETNE. GSFA Hi
X (FRz, 22 v a3y 310 [AEBICBLTE.
Zho OERMTINOAH, JECFA B
TEBHPUFED S HWRIc & D, BEIA TS
i TR BB IO U CRiRC T R E ) 2 2
FALMEWE LTEREhDIEDET5,.]) (12
HEINTOBFANI KO RETH D, D
S, FRONZISH L, 20T 08E I3
VF FIOREAS JER (S TR MR X 2 2 EEK T H
5 ZEIZHH LA, CCFA BEED IR KIRE
EVRETH I EMANTLIILBEETH S,

A7 7o —FZEHIE XN TNB720, W On
OSBRI IZE L TRET D 72812 JECFA
NFEET 2 2 ICEEnE S hz, WY Thh
. BH 5 OREEREORITEHEIIC L 5 JECFA
DEHEERT 50, 2D K5 & JECFA NOf}
REHIEA, 20 kg/NeD [V—Z2 b r—2] TH
XN EHED» 5 OBEFGE R ISR Z B TG &
N5 ZLENNETTH 5,

RRRE RO SENOREZRE#R 7 — 2 1CBL
TAFHHREABROENE KD T, FEEZE N}
TRETH B, I ZHHRICE ST,
JECFA FHili 3 b B & 5 Il c& 2 Th 55,
a7z a— DT, BRN A b
(EFSA) %2015 Rl etaki#52 T L. [ b
a7 2 — VI ERICHET 5 IRE TReN Lo
AV EfEmAHILT0h5,

(vii) EFSA ® &R T3, #Fa LREHCGE I3 JECFA
ADI 2135 71C B2 B ETH D, EEEHE
CHWB AR 14.1.4 OESTRIMPIOER» 5
WM XN T B EHMEIZ. GSFAIZEEh S
HELD & 1HhE e,

(i) FRTOFREAEBEED AT » T THRETRET
Hb, =L, BV 7)) VHERY Y — L
I Z7) (INS 476) OFHEIIFEILTRETH 5,

(ix) JECFA H¥fE, Sai3, m R HRE & B
DOF IR & & OBEFE I 5 15 HINE & Bt
T 5 LML 72,

(x) JECFA OFHIEi A BB E 5 212 L T CCFA
BT 2 7 - 4R EHRENEST 5 2012,
GSFA OB TE¥EMB2 48 L TRHEEENINT 2
ZEIZDOWT, AR TRANEHER S > 72,

BRILLFIZAEL 72,

(i) [PiRLAlE LTS 2548, 2o/ aHIC
B AFRL HER U a — 2R KO
DF v ) —F ==L LT] LWSEREDTT,
% 200 mg/kg &M 1414 D a7 <
o —)L (INS 307a. b, ¢) OFRHEEAEZT v 7 8
THIRT 2 Z L 25T %,

(i) MM 1414 KO 14150 K7 ) &) v
ey Y s — LT 27 (INS 476) i D%
HEICT 1A PIET 5,

(i) B 1414 NOANIBEOFIFLF )Y
2 (INS 480). KUz Vv VAT 2 7L
(INS 475), ZF7 a4 LI HEF b UL (INS
481()). AL A NLFEH LT 4 (INS 482 (i) .

1415 ~NOFEY) 7)) v ) VBB T 2 7
JL (INS 475), 257 A LF#EF + )4 (INS
481 (i)). AL A LFEET b U 4 (INS 481 (i)
DOFEFAICBET 2 4HEEBMADZT v TICRHY
L. 2 Y b&RD TR 3,

(iv) GSFA OB B, FEROMAIRRE, il
MRS, RO ARSI & 205 BR#EO AT 16
BT =2 DOWTHERERDT LR 035557
91 (iii)) DOFWEE ML, %5118 CCFA T
DM D7D IR EAFRT 5 T L 28R T 5,

i 28

i3, 5110 CCFA D728 ® GSFA IZB$ 5%

TFAEEIB DB B R % RS 2 88 & KR L 7=,
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(10) 578 5¢. FHEEIE (INS 251 .252) RU'HEREERLE (INS

249, 250) CBE¥ BEIEXE

EU dafascBamm L. WEZMSL C. CRD6 I
L E N2 R A T v T12xbd 5 JECFA :H5 R OBz
HIZOWTCE KL,

AR, AN Yy s OB R IEI L. TR AR
DL D» [EOMHRKRE (BHEX I3k R) &
GSFAIZEDBRELEDN, VAT =X T 4y D
INT U ZAEEDESICE B0 kE] iU, BRI
BRO/ X 2785 PET 5 72 OIS RO
BUETH S Z L amiil 7=,

JECFA HF5/H13 :

(i) BIEES2ICRA SR Ny 7 13IER IS
A ZHNTH . SR & 2 1EE L RE A D T
ThHbZEEH\ML .

(i) EHEEBEL2 R I 7Z20L D DEERIC
FLEMT -2 (FR2. U A ZEHliE ) 2 2R
DPEHEDEET 2EWRELE) BELDOTHA D
Lwnd RfEARL 72,

(iii) FATAHELE ) 22 EBA T 3 VO EE &M
FHZBIL T, RIS A CREM 2 1 W4 19 72
kTR E S LS. £ 5 LSRN
SARKOIVER DB EMANTE B LS, M
WHENZ 35 W TREAED V) & 2 45 PR E B OV R )
WIHIZE > THEEEX N TS ) X7 G2 DONWT
Wiz B T — 4 OWEE KGNS 5 & OS2
L7,

HaE, KEEATCCFARERTES LS 27—
SWEAET ) BEERZORBEICB L AL X4 £
ML, BHHSOMNEREEERE L, 7 — 2 ETIE
2B B At [ & MG L 72,

7 — 2L

i3, JECFA 2MEREERMKTE 2 X512, AT
ELFIET — 4055 KD ENZERPBETH D,
F—2WEFMEZZUFO7 Ta—F /25 v T &4
A B Z L ETHRL T,

CEE AR R ORGETT 5 20D A TR 7 — & &1

WEERT 5,

- CCFA MEFIRE L S 2 4 T2 HET 5,
CRRBEE T — 2 2R T B EMTERIERS

(CCCF) o k% TTET 5,

RS HERSERIE N 0= b o Y 7 3 DAL

MR, HRRIE. = e 7 I VBRI OB O
T LT Y 2 AOEFZIZE U CaiEiaR %
82720, 77— 2 ERIERICIR OB % B3R &
THb:

T RTOBES B EFIZONT T — & TSR EPUET

NREThH 5B,

RS, E LWEIRIRERE 2 15 2 720 OBl & 4

TR ORI, REEE O A RIS SO ' &

CHRNO= tuy 7 I VK TRO NS = tuY T

IV,

MR, BIORIETIEE < BRI HE T %
EPRL CTHLRETH D Z ENBRE NIz,

Z Do ¥

KD KD wENEHSI N

BIEERSPIO MR E LTI EME, )R

EMTIE ALY ZVHICHFGT2EDTHS729.

F =2 WNEIF CCFAR I —FT v 7 ZARBATIE AL,

HWEIET — 2 BRKAE1TS JECFADOERETH D, £z,

T AWERIC, S5 RIFPENEIS S BEICAB L E

Abha,

JECFA HERI

(i) CCCFiZxfL. CCCF ' filmE R4l
THRAET — 4 #HEICPE L, BRATY 22
BHIZOWTHEREEAL TWE Z LA fafE L.
SIRANCHLD) fdIE, BERRE LT -4 & &
SISWNHET B ZE TCCCFAIZRRH B THAH &
HE L,

(i) MY & WA B i3 W2 L 25
L. MEPEMTH B 720, KEL XILOERE
WHAANT-HifE L7 7o —FRLETHHI L%
&L 7z,

(iii) &IED 2 7 G-I ON A RS 27 — 2 D4 —
B WO BIERBE AT RE R O S A T &
NTWB ) ZAVEHF T 3 VOE—EDEKE
Widt4 % & 9512 CCFAIZiEL 7=,

(iv) F—a&BML. XOMEELBEENT 7o —F%
7o E o TOHE. T OB R 2 0 U] 75 TR
(LRI 2 A 20T B 728D IS, R Al A & R
HTEBHTHAS WO MFAERIL 2,

Wi, DIFICEL T, EU 2B, $-45 v 5%

HEFEE L L. SHEBEOATHERET 2EEEB S ORE

IZBE L7,
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KD ATy FIZDNWTO JECFA KU CCFA O i
12 T, CX/FA 18/50/9 3C# & CRDO6 2Rtk & 1
72 FAO/WHO & Rl & SR SR 25 R 0 3 £
VN EEEICAN, MBI E REICE L TS5 NS
F=a02EE R TFAFET L TTERT S :
(i) I—7 v 27 ZMBEOHEY R & 2 &RENY

& LT ORfBIE X O gIE D ) 2 7 M7 7
FIZBL T, R AERET 5,

(ii) CX/FA 18/50/9 1255 QL B4 5 H# %
NS B,
(i) CX/FA 18/50/9 Dl 4 (12834 5 £ % T,

T X% O LS YR O RIEDMEAET 5 (BRIRE A
RiFa—F 92 Z2DA7 5 TR Ehiclb 5
F) & GSFA T HIZ DWW T Q2 DI # % INE
L. AFAHETH UL, HFE LOEIi e » 5
5N 5 HMRE &G T 5 107 — & KOG ER
7= 2 w1 T 5,

(iv) GSEeYE e ORRSRRIE O BRRA 7 — 2 1B+ 5 1%
WMENRET 5,

(v) V227Gl O FT iTREME R OB % & 6 ISR
T2720ICATHEZL QL ~ QV DIE M & NS
%

REENEN & TEIAWZ8. 51 0 CCFA I &k % 4f

WOETITHIE T 2 DIFFBAEETIE AR NWE A9 L O

AKX NIz,

(11) 3RE 5d. GSFA (LB 5 [RMI] RV [FL—>]
FARBOMEMAICEY 25EXE
a7 RS CGE AT L. Zh e OHEEMIAL
HHIN TSR ZLEHEML. 2D72HIZGSFADRE
ﬁE/XTA&@%LTﬁ%#M%T%%&I%L
72X DX BERERET S LT, HBEEREL
HE 225 &) a—F v 7 20 I ERI &jo
LEIbND,
HREIEE ZOXIBERERETINEI N, ED K
HNEET D 2IZONT, ERICERERD 7=,
TEFRE & LT 2REFIZLIT O & S 127z
(i) WMBEHEIZXZB/BEO) 22 &2 51263720
ERBMPOEREIZET 2 [RABRICI L Eh
7zl [Tv—=v] RO [RINL] ©k5 5HEE
BRI S R E R H 5,
(i) BWMANMOMEHAZ, GSFARIXDOX 2> a3

IR TN TV B FHNCHERICHEDYE % 72012
F. BRI ET 2 - EESLETH S,

&5 % 2 EEA L s KNI L T O fiA i L
7z
(i) CCFA 23— JiMICREIE O DT b B fhdE 21

MBS 58K E GSFA LOBETRET S Z &
E. BRETRR OB T E OFEHO & IR A
FeAfitis %M T b % 2 & Bah Lo 5 5] 5
2OEEERBETII LI EEIOND, T
DE>E77Ta—FiF, I—-FT 97 AFHE~
Z a7 NMCHPREN T A EBIERE & CCFA
OBBERERAE, 3—F v 7 20FER L EEIZ X
T3, £/, ZOLS KL, BEOATFI—
Ty I AXBIIELO TAHEREREE 26T
LT, BEAHGNC S ERLEEYH 5,

(ii) GSFA ORiCiE. B&AE L 20X % + 57
ALTED, BEREMPOMHIZ OO T8
L TW5 728, &6 EHROEFIZBE LN
Lk R7=,

(iii) 2D &> &fE#l%E5] %% 5 CCFA OMEEEIZIT5E
f2d 0D, KL, 254525028 1E CACA\D
MEEDIEI RS EDbLVWEREL, 20 L5 EH
AT A5, NS S A MG N E
Thd e fgaRIL 7,

HRIT. BE SN EROBHIZ OV TRNS Wz
ZE LI, GSFAIZE T Bk 4 & HEEDBUED
IS B TH S Z & R L TRk AE L. &S
RevT el [Fv—v ] [RINL], RO o
ERICOWTE SR BEREEFEN TSI L et L1,

3. BREIYISGEEHID IR 729 OEHK & RE
TEBZNEIPEWSEPIZT S0, v 7HIH
[Hrfe], T7v— v 0 R RO OHEEIZD
WTBTOI =T v 7 AXENTED LS ITHHAL Tn
BN TCHECH AR T 5 K HICERkT B Z &1

BAEL,

(12) #RE5 OLE LR

a2, MICARLE

(i) GSFA OfEMIBINYIFREZE K OFEHERIZOWT
H 410 CACIZZAT v 78 KU AT v 7 5/8 TR
RERKD S,

(i) BEEA @S & - BRIRINIYISRIE % 58 41 [0l CAC
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125,

(i) W< O2OEMIBNYGEE GSFAIZZT v 7' 2
LLTED, A7y 73&LTaxy aRkT
ok,

(iv) GSFA O\ L D OB SIRNISRER K O FEH
ROMEEEPIET 5,

(13) %551 [ CCFA (Cralf 7-1E%

GSFA 214 28 HEEBE

BRI TERETT 2720 I1kE 2 #RE L UTHED

ATEETIEAEERZORBEIAE L,

(i) BRAMH052 WWV—=FEUOY T FFyr VT4, X
A=, ZTOMEELRENSE 051, 053 KOV
054 USOK I ). 053 (Fa—AVH L),
05.4 (FaL—%a v [El—A) -85S,
Py Y s [REDA] KOZA =Y =)
2B 22T v TR E R OHFEROFEE KD
P E

(i) BmJH01.0 ~& M5 JH 16.0 O GSFA £ 1 KU
Z2I2HFN BB OFTRTOFHEHE R UFEH
%, 2L, HER (() CR#ET25HEKR<)
R OHAR R A A3 2R, 7oK
Vg, RN X OHRSERIE, AN 14.23 & 2
DT ED 45, 3 0N CCSCH. CCPFV X
1Z CCFO 2 5 D& 5 DFE % FRL .

(i) #7 4 H 4 (INS 419) KO INS H5OHE D 4T
RED L~ Y FY = FERHIZOVWTDE 3D
SFHERE,

(iv) Ty Y7L IF— OB (CXS 262-2006) (=
GENDIKFEDEZNE Y Y 7L T F — XDXIA
RVER PR PRATRE B OVBERE B 11 75 0 1 FH 2 BE 3 B el
(R 1E 4,

(v) BIEESESAUTORREICE T 5 /TR
ME&EE MG LTIt 2 RE T 5720, ans ik
Uk FNLF FY L (INS 480), KV Yk
VHER = 2 5L (INS 475). Z 7 702 A LI
FhU YL (INS 481 (). AL A LFEEI LY
2 4 (INS 482 (ii)) (ZBIL TAFRECRIRME
DbdHRGE,OOBRFERT — 4, WTICHNSHE
414128 2TINIBOX I FILF )DL
(INS 480). £V 7)) VIEWKET 2 7L (INS
475). A7 7 a4 LEL#EF b Y o 4 (INS 481

(i), AL A LFMAHLL YL (INS 482 (ii))

FORMAH 14151283 5E) 7)) &) Vg

g 25 (INS 475). 2577 A LAk b

% 4 (INS 481()). AL A LFIEH L > 7 4 (INS

482 (ii)) DFEBEOM L K O E 24 P

DNTIEMEERL, MiET 5.
BEERSORETIE. %51 [ CCFA O 3 A Hii
FTCIZa—FT v 2EBEERET 28D T 5,
GSFA 124 2 {2 2

ik, %510 CCFA HRfi-2a%E (GHHT
a2 o LEAOEEEFTO 15 H)., KEZEEE LT
WEEORTIEEL, LUTOZ LIZONWTARHD DI
5 & Mat LIRS 2 M EESB 2 0REICAR L
720
(i) GSFAIZBI¥ 2\ HEETSOME,

(ii) GSFA OO,/ XITWETFREOREIZHT S
[EfN & SNDIFIE-

R 1A THF— =, 501 CCFATZT v
T FHiE D GSFA DR FHDKIE WS T 72012
BNk =2 I LT, &RERL R, ErExE
2 & PRI E SR 2 DR 2 T80 7-oKRIEN T U Tl
AEMLZZEICHH L,

(14) #BREE6. BRRMYOEESERVERES S X T
L (INS) (I3t 2HETEEDRET (CXG 36-1989)
DHNICHRE S INS TR 2 EE 2 0#ET
HBEF -, MEHEBIT L2 AL F - DRI,
EREIBZIIRD &S LGS EAER Lz MG L7z 12D
D 7= BRI &2 INS ISINE L. 5 D D& &R
P B 2 BRE B Bl H 2 258 L. e
DLHPNTRE LOEHEEMA, AT EF—LT) TP |
IZHFRE INS TT A2 G Lz, fEESEE. FEos
AR OEH@RNYIZBT 2 R EOELH T A 507z
W, L —TEGRE INSIZHEOEWI ETRAR L2,
. B AL, ROK S BEE L7
Ehi 1, 2
2, INSOE 7 Y 3 Y38 42T 2 BRNER
MBS 5805 1 2 %&G8L. INSOX v 33 L4
DOERE T B HIICEE A MA 5 Z & 2Kl L 72,
HWEE, N5 57 280EIEDEBD., [T
rAWRF b)) 7 4 (sodium aluminosilicate : INS 554) ]
EVIHFRE [TABTLI=T LT Y T4 (sodium
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SWETL 7= L SRl L 7 (G

aluminium silicate) | !

3b 2H).

B3, 4 ATEAX—NrY)TY L)
2L 2 ffERA L 7=,

C AT EF =) 3y F ORI, BERE A,
TP O LR, K OSEIRFRLAMR 2 RN X
DREMEEND B,

- IERENE, GSFADZ T4 -z ) av F (INS
960) % Stevia rebaudiana Bertoni IR 2 7 &4 —
N7 ay P (ATETHROZTEA — LT ) ay
F) (INS 960a) (ZZH 25 L& FL 2 fthio
MEENX, 2L —=7 ADI 2 AL T 57201220
N — T TIZHFHE B Stevia rebaudiana Bertoni
HEDZTFEA— L)ALy F (ZFETHEDZT
vt —ns ) ad F) (INS 960a) &vuaw 47 -V
KV T 14 (Yarrowia lipolytica) FEBEEDELT
HkDOV Ny o4 > F A (960b (1) &3k, 27
vt =)L) av i (INS 960) % 2L — 7 &R
P& LT GSFAIZIR L., BRHER & T & TS %
ZeaFili,

- BIRFEIRICET 5 GSFA NOZHERIHED SR ICB L
T. GSFAPHMET 2D ERTIE AL, HER
HZZWE I THILTHSEHTMABH -7,

BRI AT O & &G L 72

(i) ZFEF—n2ryav FOINS 4 HF5. HAE
SRR OB H N & 254 5

(i) ZO7BHIZLLTORIZOWT, BWiimYo 3 —
7w 7 ZRUE—8 (CAC/MISC 6-2017) % %AW
5
* Yarrowia lipolytica BB DBEIZTFHRD LN
TULYE A (960b (1) OFR
CRRNEINTWEATELF— L) av F (INS
960) # Stevia rebaudiana Bertoni HED 2 7 &
F—=LZ)aAv K (ATFETHEDZATEA -

71) 32 F) (INS 960a) IZZEHET 5,

(i) Z O 72 % O % ¥ % GSFA IZ il A, Stevia
rebaudiana Bertoni HISROD Z 7 ¥4 — L") a v
F(AFETHRDOZTEA—LZY) 3L F) (INS
960a) & Yarrowia lipolytica F8FEE D &L T-HI
ROVISTUF T FA (960b (1) ZELrs L —
TEMBNMMELTC AFEF—LT Y TV F
(INS 960) #&nR¥ %,

#5. 6

i3, INS ZHEORE % K 2 [ CHORA, K
Ui 72 242K L 55 50 0] CCFA Tl X - fliD Bk %
BEH 2 BT EERSHREORE 2 KB L 72,
WL PIZ/AE L .

(i) %41\ CACIZAT v 7 5/8 TAINS # & H§
2IREDORINE KD, 2 D78 D CAC/MISC
6-2017 DEEL %KD 5,

(i) 47 vy RUONLF -2 AR E L. DITICOn
TRBEDOATEET 2B IR ERET S -
- INS OEM KR OZEHEIZB T % I S Hom% %

a4 %,
- Dunaliella Salina IR D& g- v F v &6l
WYIZ INS HH2EID YT 5,
ek, EBrEEFSOMEFIE. 51 B CCFA @
3PAMETIZT—F v 7 2AhEHRNEET LD &
. BRI A & TH I & h B R SR
DI ERETHTRIC L ANWT & Z2ERL 72,

(15) #®E7. JECFA OFHfizkH 5MEDEEY X b
DEMRVZEEDRE (CL 2017/48-FA NDEZE)

ERMART 12 B3 2 AT BRE S M 7 E B 2 Dk R
(7 %) &, #i5E (CRD5) &M L7z, fEEHE
Tk, (i) JECFA D&l %KD 2WEOELY 2 b,
Jeor (i) w2 T MY 5 %M GSFA & & 4 8
1414 O %R QD EFREIE & BHE 3 2 R 301 [ 45 50 [
CCFA &£ TOMERAIRE | 120 THE & h iz,

#2132 CRDS DIEEH 2 ORI 25T L. LT
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SAR and Read-Across D&M IC@E T T

LM OLEWE OB 2 EO—2 L LT, RIF BEOLXWHE O H T N5,

WERDAEFWE OFIIZB W TIE, EZin vivo DmMEREBET— 7 25 EEME R (No Observed
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EVo 72 HENFERE L TE 2,
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ZOEWFNRIGETEE ORI ) COBBREFH L72b 0T, ZIZ XD, MEMIEML 72 b&m o
TEHRHEICOWTHEE T A L W) D TH S,

X 11X QSAR (ZREME) Y — VoI ROBITH 5,

Prediction for compound Molecule 0
PERIMENTAL DATA
N a 12
BT (LD, e TR
O  Teiability)

The following relevant fragments have been found: SA7 EE’H“ and
sirdines AmesZEEHDOBEES
(BLBNED)

-TFILAFIS

Compound: Molecule 0

Compound SMILES: 01CC1CC

Expenmental value: Mutagenic

Predicted Mutagen activity: Mutagenic

Structural alerts: SA7 Epoxides and azindines

Rehability: the predicted compound is into the Applicability Domain of the model

E1 QSAR (ZEFEM) YV—IVOEIEROHI
Figure 1 The sample result of QSAR (mutagenicity)

Read across ZEHlixI ZWE (¥ —7 v MH) o#HtE= > FKRA ¥ &, Zv—7{LL72FPofb
PR (V= 2AWE) O FARA Y MERP SIEET 2 HETH S (2),
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Figure 2 Read-across
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{ 75— ROME |
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// M
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SHEFETHRET SPE FEAIRPE) ISO1VT i ‘

FEEZEY-—ILNEHTIERERSZ
(FEEAZHENY—ILOTFREHICA>TLNSED)

3 EMT—AN—ZOBELFMEY —ILBERORR
Figure 3 The starting point is the database development prior to the evaluation support
system development.
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