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FZEDETRR
ZOWMEETCH3H

HOERIT. RITX 5,

M G & &
HEESTRES HAA 28 4EIEHE 6 5
7 AV BLUES 3 558 13 51cig 1 5 REW L TSR 14 51281 2 HIRR K
S5 BUES 3558 13 518 2 REW R ORISR 14 51810 2 HWRR I

DHILEEIZFEELEZDD

2 REEZE > TREONDITTT AT = ARERET L R0y D, T —
N DOFEIIMD R, AEECEELS RS BT 2iET,
<A b TR BRI L T TR 2, BB, BT HEOEEMBSEA L2

DTTNIA—NVNRKEPIERT L TR0 DEIET, T a— L0 of T
D,

~0 T4y 7R

TAVICHABEO A2 RNL TR TV v oI E~Zi X 9 5 Kl
DI, T4 VOBRELRBEREMOITS7-0ITbNET 0D 3B,

ADI Acceptable Daily Intake : —HEIGFA &

A. fumigatus Aspergillus fumigatus

A. niger Aspergillus niger

BSL Biosafety Level

CAS Chemical Abstracts Service

CMCG Carboxymethyl-chitin-glucan

ECHA European Chemicals Agency : BRMIE A1

EFSA European Food Safety Authority : BRI & 5% 2 F%BE

EU European Union : FRMHE &

FAS WHO Food Additives Series : #—2Z F 7V 7 « =2 —Y—F v F i HEHERE
FAO Food and Agriculture Organisation of the United Nations
FDA Food and Drug Administration. : >K[E & i %3 i =
FSANZ Food Standards Australia New Zealand

GMP Good Manufacturing Practice : i 1F #E AR

GRAS Generally Recognized As Safe

IARC I 23 A S e R ER

JECFA FAO/WHO &R & i H R 2k

NOAEL R

O1v Organisation international de la vigne et du vin : EE 7 Fv - 7 4 vk
TDI i & — HE A

TNO Netherlands Organisation for Applied Scientific Research
WHO World Health Organization
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}4%‘

I.

1
£d

2

X F v 7NN v ORNISINYITEE O LM

COMEEICIVIEEEE T A F oA VT, FOMANKERESRESWE TS, H
BE GRERTOR 2R3, BRI Z v 72 E 3 5), BESREA A4 v ok (F
k. A, AR I VL), HYWE. BicA 2 7 XL v ADBREICHENTE 3IERICHE AR
nycd s,

IS DB
. AR U &
oo (&) xFvoany [1]12]
(3£44) Chitin-glucan [3]
CAS %85 : ¥ v (Chitin) : 1398-61-4 [3]
B— 27Ny (B-glucan) : 9041-22-9 [3]
&« A [3]

. IR E 72 IR A o RRE
SR EERS 21T 2 ¥ F v 771 v IRIKE (Aspergillus niger) HRDOY)TH 5, Aspergillus
niger I ETD BMASINPIORIR L L CEICHREERICHEHI LTS [4], BEOMAEE X
PN a—REERCH D N-TRFAZALIY I VAELSLCTEZFF YV RELRERSTH S, Kl
VI OHIEEED Ty TH B o — R & [ERRICHIIHE D Ric > T3 [5], HlfuEES BEkE 1L
BUK, 72/ —AE72ET7AH ) CUETEZEC—IZAALT 205, 43T AhVIcE 2
LHETH D [6], FFVIETOTAH ) FEEOMMEEOHRR S THY, f-rArhv=rly
y BRI BIAE N 2 7 7 4 YA L LCHEEET B [7], AIRE R & ORISR TIE, *
FYEB-INAVERENDS D-7Va -0 Th bk 2 SR MEA L. HARERL
TWwd, ¥FVINAVEITFF vEY v —13%  OEBICTREME 223, KB I ZR 3
LuRetEDi® 2 [8l, — /i CHRIEDHRDOTFIE FCafRI 2B 2 b2, ¥F v o vidhkik
(Aspergillus niger) %6 @O 27 TV BEADEIFEYTH 5 (9], 74 v OBEHEIZRD A% I
A v OREREIT 2HRE G2 T3, T A VIEE LB S 20 e icH Y 2
CL2Band s, 74 VORBOFRKEE L TEXONLDIE, RELHDTITRD3IDTH S,

OISR

QmEY

O£/ A
OOBAHERIC L Z2REIIFRY 72/ —AAF L X—FILLZ2bDTH S, HT AV TIIHEN
CHRBEOEY ZEL2D00BHY, RIAVTRT Y b T=vEESBILLTFaaL—t
B 2b DD 5, QOWMAEYIC X 2 RE B, N2 7 )7 AMELEICL>THZ 5, O
DAL AR I X HIc X 2RBE., 2 v o2 EIC X 3IRE. WA 2EE ETNS [10]
[11],
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TAVOFEBRNEEZ v AN EE Ry v ERSESE T, VA vOBERIFL CERF S 2 5 EH
Thod, T »OWAFOHYM X v o8 VEREBHIE LI ATW2, ¥7F v iZEYo
B EICEENE a7 =7 vicHRT 2 2o NARBRICEYIHROFEEAcH 2[10], 7 v 4
7zl b - Y RO HBIC X ) BREECHiBhA & L O & 2 Bt skl o ke ic B
REELC 2HBEECTH, BERNIEHCEYHk OB % Sl 2 HEE 5 T L HilLdE
VAV EEBLT 27200 BMAR ENTE R, ZOME., BMEFOHER L REOMEE D
DIEENIH R AR A LEIF Iz [12], 2D—D L L TRV F—d KitoZyme #:1d & DRIK
WHkDXFF v I vieT 4 voRElLIFHFBILO BN TOEHT 5 &IicBIL, 2009 i
OIV %5 DR Z157- [13] [14] [15], BEME pH Tid. FF v 7 AH VIZIEICHEL TW 5720,
TAVHTIECHELZA 7 7 b F o v ERIBER TS, L2, ¥FvorhvoRmbo
MfLicAHZ I v FovBET s T a Yy 2 2T 5 [16],

. REAMENC B0 B AR

7 A v icB 2 EEEEBITH 5 oIV (T E IZARMNE,) ® EU 2104  oETIE, 74 v (7
FYEEY) ICowTidZofLEICE L. 2 TCoBRECHEMNEMEZ R 74 7)) AP LTE
&® T3, ZiE Oenological Practices ({4 Pratique eenologique) & P41, BEMEFIC DWW TIE—
fR1C 2 D H IS Casing Sdm T8 (Processing aid) IC XA L. Y A b & L TED T 5,
HE - Huig 235 T % Oenological Practices 122\ TIdE - HUIC X DB WD H 225, 74 v
ER D@ CERTH 5 LA b AR T 5 & (— 75 O [ - Hils < % @ Oenological Practices
I WELE I 72T A v iE, T oE - B CHSE I ¢ 5 2 L3 TE ) i I T 540
bH 5,

(1) CODEX
CODEX @ GSFA (General Standard for Food Additives) Tix. ¥F v 27 VT EGR X

nCwnie [17].

(2) ov
HAIZARMECIEH 25, OIVOED LT A VICHT 2K ER L — L, HricHl

W EIC B p EEEMANZ EU 12 2017 40 REGULATION (EU) No 1308/2013 OF
THE EUROPEAN PARLIAMENT AND OF THE COUNCIL < (OIV) 2:#%¢4 2% 7 4
VEEEEITE ERICANDILEDR D B Lt I Tnwd [18], FF v /s vIcBIL T
E~A eV A VvOERHICETIRERT A4 VEEEICE T 2 HEBBE ZERL T3
[14] [15], Zhick 2 U To kS icHErN TS,

~ 2+ Ccoffif] [14]

R H Y

a) it

b) & vy EIREORSE

fifi i = 100 g/hL

7 A v Ccoffif] [15]
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(3)

(4)

fi I H i
AFERIEA AV ORE Fk . AP I L )
b) $kiEE & R % Bk
OTERWE., FRcA 7 I F LV ARBO T
i i
- By a),b) TEH 3 285413 100 g/hL
o) TS %2 %413 500 g/hL

EU

E UNCIRFHOBERES OfREICOWT, BHAEIR 2015 4 11 H 25 HOF#SD
(EU)2015/2283 icHI W TN T\ 528, 2N X Tix 1997 4F 1 A 27 HD#F#S D (EC)
No 258/97 icHl v fThh T/ [19], FF v 7 AH 132008 4£ 1 H 15 H. Kitozyme
SA #HIF_RNF—DEEMLFICFF v I h v OFHERKS & L CiSEEHE IR
L7z& A, 2010 4EiC EFSA I2 X 2 ZeticBd 2 RN R0k I ne, ok
ZFTCHFF v I NHh Vi ECNo258/97 05 34 (1) TED LN T B EHER 72 L <
WA ZEAMERIN, 2011 4E2 A 2 HicHoaRgs e LTgE sz [20],

ZO—T. T4 VEEERIC BT 3 HHIC oWl 201146 A 21 Ho ECNo 53/2011
KU ToksicgevonTnd [21], “BHkOFF v iy 2iFERlL LTT A4
VICERAT 256, 100g/hL 2 ERBE L CED T35, L2 L Appendix 13 IZ5E
HENTWB X ICHEEYE, FricAH 277 %o v A%EBSTHMT500g/hL £TD
i3 a[RETH %, 7

EU BN & 2 BEEHATIE, N ZE B SHHI 2019/934 [22] @ Annex I PART A
Rt &, 2o TABLE2 @ 5 HHICHEAIOHEE A5 5, Z i 18 MHEDF
WHEBHY, ZOFD 12174 VICHEHTEZMTAE LTEFF v run viaes# s
NnNCTwab,

B, VA VICHEHTE 2PMmICowT, FLUERINEE BT 2019/934 [22] D
Article 9 T [BINZ BB 231/2012 ICFL#A B 2 D DD WX [FEFLH] T2 O
ROk % ED 523, Sl mnwd o (E HS52RRVD D L[HEFR) ICOWTIRBRMNEE
SHIAN 2019/934 1ICZE#EH D OIV Codex file ICfE5 ] & H V. FF v i vIFEINER
SHAT 23172012 [23]ICREHE O R WP TH 5720, EU KEIZ* F v 77 v offi I
DWW, EU OEEHAI & OIV B DN T % B 2 B3 H D L) Z &tk s,

TA)A

T AV ATRES, BRMIICHERTE 2% ICOwTld, CFR GEHHBIHISE) Tide 21
OHICHED LT3 [24], BRMEZERG (FDA) 1 CFR170.30 IZih> T, ¥F v 7
VA v % 201246 1 A 5 Hi GRAS 3@H1F S GRN 000412 1 5\ T, HHICH L B
BN Eh DRI KR RO LN EPHE (GRAS) & LTHREL T3 [25], 72,
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T3 —VERRVEREIC BT B EM O LEL., ERME OfRE. B to BTk 10~
500g/hL O #HiPH T ZR® T2 [25],

¥, 2005 FE X ) HEOBSER 272 L7274 v OB E2HTFEIED 2 &5 2
EFWES EU &7 XY ATHEN TS, 20729, EU N> L DAY 4 vicD
Wl FF v 7 vk EU oREERAT (BINZE B SHAT 606/2009 [85]) % #sF L CfH
FAL7ZT7A4 v 7 AV AENTHRECTESLZL > TWn5 2 [26] [86],

(5) A=A+ ZV 7, =a—Y=FVF

A=A P Z7YTICECTE, BREHFMDLCM TR T4 7Y X bl m-Tk
b, BRSSP EMIBAIERoFERICE OO TS, V4 vEGEICHERATRERE
MiZ—Maic B3 2 BRI & 13 hlic, 7 4 v L&z 2w T o B (Oenological Practices)
ICREH I CTw3 [27], FFvIrrhvizcoT 4 vEGEICOWTOHRIAID Table to
clause4 @ Processing aid ICFEHEH I LT\ %, X 5T Authorised Version F2017C01002
registered 27/10/2017 @ Schedule 18 Processing aids TlZFF v 7 A vz 7 4 v, &
RN=7 V7T A v, EREEET A v oRbEicE T s BER. HEAL AEAlL RINA
& L COHMT GMP TOEM2 HHE L iLik2 H 5 [28],

(6) HA

EREICENTEFF v AR VIiFREGENE L THREI LT, 72720, B
Y& & L C Aspergillus niger HRDBEZELZE T b, IBERNPE L TIT A7 FF
—EPRBHMINT L, T MERIPIE L CEa—TIT7—¥. TV v TF—%,
AXVF =¥, fv_IVX—¥, TATT—FX, hEZI7—¥, a—- 77 b X—%,
B—HI77 P X—¥, IVEFIRTFX—¥, v I7F—%, FFF—%, FI¥
F—X, INAF K, TNATIT—X, a— NIV E—E, BTN E—E,
TNA—=RA I RAT—FX, IVa—RAFF T X=X, IV IF—F, BHEFRT77 X
—X, VT —F, X VF—F, P TUVRITNAVE K, T4 R—FK, T T —F,
RO FF =, ~NARYVF—F RTFHX - NIV T—F¥, KAFIITRAT T
—¥, RV 7z —AAFrX—F, VAA—EREHFINLTS [4] [29] [30],

2 Wy o FME L BN T B A UE 2011/751 13 W0 TN B #HRI 606/2009 1 Zi#k X LT »
LN N RICED D X HEHINT WD, b, Y%BANIZ20194F 12 A 7 HicgIEX v, KK
MZE BN 2019/934 1c¥] ) Bb o> Tk H . K% 2 EMGE KT ThARnA, WInok
INEZEASHANC BT FF VI h v DILEBEET 5,
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4. [EBHERES < B 3 LAV
(1) FEEHEERIC 31 2 3
¥F VI IO WT, FAO/WHO &E B INYHEME & (JECFA) I 31 2§
IIHERTE oy,

(2) BRMGHEAIC 31 5 R

¥FVINAAVICONT, BERINY L L TORIM RS R AHBI(EFSA) I 3 1 5 iFifi i
iR T & 7,

7t 3. EFSAEFIFK YA 1T, 20104FE 12 Novel Food CHBAFEER) Ko e LT, FF v
TN Y DREREICOCTOFHEiZEML ., FIYEERELZARL, BEIIXD LB,

[KiOnutrime-CG @##) | (KitoZymett) &\ 9 F BRI IX. Aspergillus niger
(A.niger) OHMIIEEED FHE D THLFF v I h v %290%LL EET,

ZDXF vy OELGEICH W LIS Anigetklx, FEREMECIERREEETH D,
E7o. By (7 2ViR) OBLEIC KA INTERELYEH 5, KT —2 I
BLE TARIC X 2SI R0,

O, WO —HEBINEZEMI 23 7Y AV e LTIRGEEINS Z LDE
MEh<Tnwd, BEXEhzFF v o7 rhvyoBlEix, 2~5g/HTH 3, 7y bEHWE
13 A EEEEEBR i, REHETH L. FF v h v e LTH 6.6 g/kg (KE/
HTEECEIRO N R o7z, ZOMRIZ, BRI /ze b g/kg REH/HR—XIC
L2 BRAKEIEDK 80 fFEmVbDTH 2,

HBHFR BN [KiOnutrime-CG #HHE | (3 HIGE & 2GR CEBIEICE W
T, BRE L LTRETH S L HMFA A VEHEHO T 72 [31],

(3) XKE ’%’H%?T‘fﬁﬁ

KE B MmER ST (FDA) 2 542 (KitoZyme ) & CTFH & 1172 GRAS Notice No.GRN
000412 i X %5 & . FDA 2. 162%2> 5 2011 4F 11 Hicfei x . 12 HIcZB L 7=, Aspergillus
niger (A.niger) KD X F v 7 A vk, T a— VEEHELERIC 10~500g /100 L D#i
FC. WEMN L ER. HTREORERTERLICHERT 2 2 2 ic2ow»wTd GRAS

(Generally Recognised as Safe, —fi%ICZELBO LN D) HIFICOWT, BERHEERL
FDA CHIHATRE 72 BRHC B0 & RFl 2 47 - 72,

Jh%lj\]b’ WE SN GRAS AL TlE, ZOFF VI h vic o TORE, Bk, &
W, I BRI MO R EE, Aniger 8 ¥F Y A H VIZOWTORBICEHT 3 %4
TR 6CObVC$ﬁ:ﬂ L. BRE =77 T GRAS &ffim L 72,

BFEIZ RO X ITERTWE, ¥FvIr7raviz, BfM7L—Fo 7z vgEofliEic
Wb Tz A.niger > b5 b L5 AR ECIEELEOME cH 5, 7 T VRO BLE] uﬁ%b‘
b A.nigerff i3 FEREECIEBREANETH V) ZRICHHAINTELEZRWERLES 5,
FFYITNAVICOWT, BREINTWS T v o 13 AEMEEEFEERR X, REtkE

(NOAEL) Z. =M= TH %0 6,589 mg/kg AHE/H. M 7,002 mg/kg (KE/HTH -
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Teo ¥FFVINAVIIKEZ R ) = VICHENET, £/, WBRER D OIRET 2720, I
INETNA2EZZVLENRR G, FFYIAAVIBEINTET 4 ViCOnT O EEE 7 v
~ 7T 7T, BT ETF oA h v IIBBIRARETH L, FF AN VIZA
DHLEICE W THIL I LT, T X 1L7n 0,

Z ® GRAS Notice T FDA (%, A.niger KD X F v 7 vicowWCTERK I W-fEfT
?‘f'C“ GRAS & # 2 2 ¥ DG L T, noquestions & REIGEA L T3, 72, ¥

ZOBRBMBITICOCTLRERMER L, 220, TRCOHEMH XN 5kl %2853 % &
#.%h.jé% ELTw3 [25],

(4) A=A+ Z V7T - =a—Y—7 v FicEl) 5l

F—ZAF TV T ERMNEELDT A VICONWTOEEICH IS A—2 5 THlOEH
CBRLC. A= 2V 7V 4 vELEG A2 O, 7 4 vELEICBE T 2 FT oM TH#F & L
TEFF VoDV OFHTFHER DY, A=A TV T - =2 —Y—F v FERIEEE
(FSANZ) 33z A L. 2017 FICGHlifiR 2z AR L 7ze FF VI AVIZDNT, T
A vBLEIC BT 2 EIEFERBE (GMP) &S KMTIEHIE L CofffZED T 5,
LZRFHTOME XD LB Y,

¥ F v I NT v id Aspergillus niger (A.niger) OREARROMIIEEED FHEHTH D, D
A.nigertfiZ, BN UPEENEECTI  vBoEIEICHWOND, £z, Anigeriia—7T
19— RS BoEOEEICH LN T WS, FF VI AHh ik, FSANZ RS8BT 2
B D—2ThH 2 EHEES L D - 285 M (OIV) OB ICART 2, ¥ T v 7/ uh vid,
EU icksWTMIBA & LCEFf &, EU & 74 VI 2882 L7724 oE Tl
nTwn3

FFVINAVIFRARDELEIKRTH Y, ¥F & 1,3-B IV h vy OEEERLLERI N
20, e bOHILECEFF VI VS %?6#&9#iﬂ6ﬂfw&w FFVIAA
Yo7y b o 13 AMEEEHEERB I3, NOAEL i3, REHETH 51 6.6 g/kg fRE/
H., M7.0g/kg AE/HTH o7z, FFvINLhvDr b~D 6B OEGHER T, 4.5¢g/
HEcofRTe b ~DgIfEHIZ &2 - 72,

FHHERECE FTOTF—Zh b, FFVIAAVICONT, FETE 3 ¥ —F (F&EME
W) 37K, —HEBHIEAR (AD]) ZEELAWT E38EYTH 3,
TAVICBTEXFFVINAVEZDREYORKRE IIEEHCcE 2 FHIINE 2D, T
 BEFHM AT D 722> o 72,

COHFEICE TS, VA4 vESETOMLIEAIE LToFxF v rah v offffIicownTit,
NREESPREEICO VLTSI [32] [33],

(5) BRHEEEESITEH T 5 3Hb
BMERERERITCEBWT, FF vy I/ hvIdRHGicd %,
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7t 3. Aspergillus niger \Z2D\>C|
WHNTHEY, Tz, ETIE, BRLERZERT 2014 4F 1 Hic, i) [ Aspergillus niger
ASP-72 R FIWCELE I N T AT ¥ F —x | OFFliRiR 2 AR L, £ OEAERFKRDIE
MlE kP IE R R A OMERR 2T o728 LT3 [34],

(6) EFFHEBICEHIT2FHEDOE &
FEEE IC BT 2 FF v A h v ~DfHliz R 1 IcE &7z, FRICEIL T
AAREETH 7o A7 7 XV 777 bFv v, 7=V VICBAL TIX EFSA & FDA
D FHIEN R TIIBHRFAUA T TH - 72,

#x 1. EEEREICEB T2 %5 v 7D v ~DFHiiR

X, mIYICcHh BEE (a—T IT9—¥hy) oflEicH

L

JECFA EFSA FDA FSANZ BLEER
* TV 771 v ~DFH — O O O -
XTI v ~DFHG DG E Aspergillus Aspergillus Aspergillus
ICEHIi R & 75 o 72 SRR B niger niger niger B
HR D RPE — FLE R L FLE R L GUE 7R L —
oI XL VvOEHR — lug/kg K | lug/kg Kiii | idd#Zz L —
Aflatoxin (B1,B2,G1,G2) D& % 0.1pg/kg £ | % 0.1pg/kg & | _
- . . RCHC 7R L -
& it it
Fumonisin(B1,B2) D& & - 100pg/kg A | 100pg/kg A | se#li 7 L —
AREHR O sy ogHn | O O O O O
A X 7 RREE Hsk o fE i i
e Aspergillus nigertizk o | O O O O O
YA B
5. PEALARIEE
(1) BEAE
R s [CeHuwOs]m - [CsH1sNOs],
R KCHAEBARICAAED-OHIETE v 3],
(2) BEHTE
YV — A TH b Aspergillus niger DIIKIEIC X 2 AL, IKEBACTOREER, I X iz

Tu R Lo THREING, FRll 7 v — %X 112" F, KitoZyme il : FiFF#5 WO /

2003/068824 [31] [35],

T2, FFv oA voRLERE LCUUTI2AH % [35],
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1 :

7 T VIR ORIFEY) & L 157z Aspergillus niger N A4 G~ & (K5 T1%E&H) 995 %
K 2L & ETAKELF b U v 4 93g LIRA LT 26 BRIEIRTA v ¥ 2 ~— b LGER,
A o~ AREEIREE 3.4% (w/v). NaOH RHEILEE 10.6% (w/v), +$4 = A (RARPHRSD) -
NaOH H3# 320 & 7 o7e. CDA v F 2~ FMEORAYE S L. AEPEHS % IUE L
TpH LR 2 T THRVIELIEREIT Y, RS ETHR 145 DF F v L TN v D
FY)~—BAWEBTHS, FEfkPC-NMR 2= MADLIELEXF v E AN YOI
(¥ 52:48*15 (w/w) TH oz,

Aspergillus niger
N F e R
NaQOH or KOH

0.1~10%(w/v)

~

=
=
o
%

TR EBR bommmmmmm e '

EEYRE
VAT I

3~12%(w/v) &8

AL N—=F
5~60°C, 4~30FHE

-
)

¥

- 1~2[H

di

AEEE S

NEEES (BF, 4V UE,
—ROKE DSBS
l-@y@m?%ﬁ N
l. 238 — -
o
i-%&

1 BEEtric ka3 v rh vk e — [35]

X

X7 - ofmAlof e LU T oMz RmsT 256585 0 . AEtEmE S oMt %
UEET DR D B,
CEIEA] (e ~FY v BTV, AR =L, TR =), A bBa—LE)
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C REEWA (F T REEF P Y v A, KV E= AT ra—n, bovAf—v, FrFd
~—%)
CEREER (WARFCIRT T—¥, AARVEBEZRTANKNREE., LYV TS

Y em—A ) oS—¥ R CEHES EC3.1.1.3 OFEH

B2 :

7 T VB ORIFEY) & L 157 Aspergillus niger N A G~ A% 1~6 O x5 55F CAL
FIL7z, 1~4 12 10L, 5 & 6% 30L OB f\7z, F7-, NaOH ic X 2 7 v U LF I
2T, 03.4%22.8%D 2 Bx AR L., 1~5 30040 1 B, 4'& 6 13O0 NHEED
CTHELH L7, X5IC6ICBW0WT, N4+ ~v2% P8O NaOH Icki\vC%E oD NaOH &
LY I IGEIOER IS AN, 2 DDHEINICH T, FORER, UToXR20LBYDHD
o N7,

£2., N A=RMBEEEELnEROFF v Sk v [35]
B2V HAMESR AR ARIRE NaOH R | RIGHREE A vFa REE S | FF 00
5 (g, 52189 (%,wiv) (%,w/v) O ~—} [EsE LN LAV
IREf (%,wiw) (wiw)
(e
1 289 106 3.4 26 25 50 41:59+3
2 505 9.2 15 25 26 57 Sl
3 580 10.7 15 40 26 57 445622
4 313 5.2 17 25 24 50 32:68
& 485 106 3.412.8 25 2416 40 37:63
5 496 2.9 2.0 25 22 49 Sl
6 446/446 2.912.9 2.0/4.0 25 22/18 49 Sl

% DT Aspergillus niger DE KN A A~ 2% KL T + ) v LKER (2.5%), =

4= =

i, A—N=F A T2 TTAAVUHEITS, ZDk, 130°CT 4~6 IRfEl, HKER{L T
R U Y LKA (40~45%) IC X 5B% T AR VM EITS 2 L CHEBERE NS & »

JRLHd H 3 [33],
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(3) PRI

AERT i

3C-solid state NMR IZ X D {19,

1. ¥ v 7o

(D3 1mol/L TOWE:~v4/unFa—7IFy—fHo7 722
T2gDFF v /A v e A0mL OEfE 1 mol/L ZiEA. ZORE
Y% 320 rpm < 30 ZrfEEEE L. 2 D 4000 rpm T 10 3 fHE.05)
HEL. REDREZRITI 2% 2MHATH,

(2) UK coPE + LEoYic 40 mL OREUKZ WILRA T
%, &Y% 4000 rpm T 10 /pf=E 0Bl . EEOREZIT I,
FEOEERD 100 puS/cm K ic 2 3 £ T, TORT v TEREEV IR
ER

(3) =2/ =N TOYH: LROWEMIC 40 mL DT X ) — V%R
“3 %, BAEW%E 4000 rpm T 10 /R OOEEL . BEOBREERTT
IE¥E%E 2 [T 9,

(4) 7muRNn/ AR =BG FREOWEBYIC 40mL 027 nw
FAVL/ AR ) —VBAR(Zaarn b A2 —=11)%EA
%, ZORAEY % 320 rpm T 30 AR L. % D% 4000 rpm T 10
SR OIEEL 7212, BIEEZID RS, 2k 2 [T 9,

(5) 7 b viELEE  ERCHEONZUBY L 40 mL o7 & b
VERGT S, ZDEAY%E 320 rpm T 30 SRR L. £ D% 4000
rpm T 10 7pflE00HES 5, RiE%Z 30 pm 7 4 L X —ICHEE | 5
2—T7HNOYEZ, TPV EMABBLTRTT AL E—ITHSL,
7 ANZ— LOYE ZRERILICE S, R,

2. Briicker Avance DSX 400WB £ 10 5 W25 1E ¢ D 04

OB Sr#IrE SR
HH B FARS S SRR
OREEY ) FFVINAY 1
@ =4 Chitin-glucan 2,
@ CAS Z= &k | ¥F v 11398-61-4 2,
&5 B—2NH Y 9041-22-9
@ EE A, SRIRE (Aspergillus niger) OEEY»SHELN-b DI |2, 3. 4
%, FARKOMITEED EKy CHHEFF (N-72F1-D 7=
FIV) 13RI Ay (#EVIRLHEMD-Z7va—R) CREKE
nNTwz, 220K ) v—3HEHAEL. 3XTCA Y F 7 -7 %TF
9 5,
® &= Kibld, FF v IAHY 5% Exeir, 2
® ™ K AKitld, H~REEEDOHRTH D, BV R0, 2
@ R | FF e B IAA Y OHIE 25:75~60:40(m/m) 2
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W% 9.04 Tesla

7 —& 7 JAPBEL - 83 kHz

2 DofgRo v A ok 5
fgG oS A3 X 02 AR 5.5 ms
WS ARy —7 v 2D 3000

® iR $ Pb &t LT1lpg/ gllT (400,55 1 i SHEEHERR 4.0mL. | 2,3,4

7 L — 27730
b# 1pg/ g AT (1.0g. & 2%k, HdEM v REHER 20 mL, %% | 2,3,4
& B)
© wZMRRE 10%A T (105°C fa&) 2,3,4
© K5 3%LLF (600°C 6 )

@ WEPIRE | AFE: 1 gic2Z 1000 LT (NEZEICED 515k, ArHIE 115 2,3,4
X YRS 5,)
KIGH B0 7w (DEZEICED 5 ik, BiEERIIE 1EICX V| 2,3,4

Wdz.)
YAER 7 1 RBD R (WEFICTED 5771k, HEERITE 1ikick |2,3,4
DS 2,)

BEE: 1 glicD & 200 AT (WNEFEICED 3 Hik. slBHIEE 1k | 2,3,4
L0+ 3,)

© TRk KI5 g BREEICE D, P Y 5 23 IC A, 2K 100mL % | 2
Ma. 290 »ERED, LBREAY 7TV 7402~ (FLE 1
pm) T2EL. A 50mL ZERICR D . &6 Lok IcE %
o 724 7 RBZERIIC AN, FEFEERE L, 90°CT 3 Wiz L, &
S — 2Pl Lt BREEICE S, YEERD bR
KiTES OB REZTCOBED LR L -EROE A2 ERE T2,

SERIE

1. EEMEE EXPO, “¥F v 75 KiOtransine® [2 — ¥ v —, »~ T ANIGEM],” €T 1 ¥k
K2k, 2019. 2]

2.0IV  INTERNATIONAL OENOLOGICAL CODEX-CHITIN-GLUCAN (3]

3. EFSA Scientific Opinion on the safety of “Chitin-Glucan” as a Novel Food ingredient. [31]

4 JEAGIEAE B9 RERAIYIAEE (4]

QAT HEER L B OBUE DX IR

KF (3 3) ICHHLANIMYE O FEFHEEE. MO E RN IR 2 BRIV N EFH ORI
T, [EFFHEBI O HIME TlX. OIV T2 Tl International Oenological Codex [3]. EU Tl
EFSA TE® 325F Lk 2 B e L COBIME [20] [31]ZFCHEL 72, $72. K4 ITIFHEBEIC
BRI CHOE L T 5 F 5 ¥ 707 VS CREEF 2 IS L T\ % KitoZyme Dl % Lot AT
5 OMIE L7=fREFHE L7z, THIZEFSADLF—FATHREIL T3 [31],
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# 3. T RIS S & B o BiE o nf sk

ESSNES

OIV #it% [3]

EFSA Hit&
[20] [31]°

Hh—FKZ7 v

TANT X F—F
(A. niger ASP-72 FkiHi3k)

A, ¥Fvonnyv
95% LA F%& &,

KR C 95% LA F o F
FYINA Y EED,

FFUINVH VT
9 0% E&ET(X)

Az, #i—F o v
80.0% L Fx &,

ARihld, A~REEE D
MERTHY, ICBVHk
W,

H @GO EREH R,

HED o - D
e SRR

Kilx, A~#HEEED
MRTH Y, ITBWITR
Uy,

B~ 18t D FE ] 22 AR
X3 e REHE L
IFTLHWH AL
O 7= th D JRL

e
i

AREIZRIRE (Aspergillus

niger) DOEEYIPLROLNTZD
DITR S, BRAEOHMATEED I
Moy cHpEExT Y (N-TEF
ADZNaAyIYv) 13-
NIy (VIR LHALD-7 v
—Z) THREINL T3, 22
DR > —FHEHFHAEL. 3K
LAY T =27 BT 5,

*FF VIR VIIEEBERTH

Y. Aspergillus niger D HIfEE D 3=
By Ch b, WRIED S &
UH ., Bis X UEES

LBCHFESI NG 7 T VIBDREIFEY)
THb, LHEHEETFY (N-TEF
VD Zayiv) k13-
A1y (#EYIELHN D-7 v a—

2) CHEEREIhTw3, 200K
U~ —id AL, 3RICA Y
V=2 %ERT B, FFVIT
LA v DHHIL, 25 1 75~60:40

(m/m) DI, auf Fog&k
FELEEZROT0IC, v
Fyrhicex F OEERE LT
fFHINDE, T/, Tra—u
FESLOMEEDRIDO T 4 v DRTE
fLicdfEHEINE, ZoKRI=

FF VoA VIR
IREH [ Aspergillus
niger (A. niger)] @
SRR D ANEEE D 3
TR ThHD, 22
DR Y v — 13 HLHHE
ALTEHH. 3T
T b7 — 27 B
LCTWw3,

Klx, 77w 27Y
v L el
(Agrobacterium biovar 1
iR 2,) Xix) vewy
2 JE#lE  (Rhizobium
radiobacter ICfR3,) @
BER,»FoNT, B
-1, 3= rhvikE
Koyt $ab0ThHS,

AKiiE, RIRBE AR
BILT AT XEF—
YHEETEZEIEE T
EEEE R L X4
KE» /LN, T
ARG XV BT AT
¥UiL T vE=TIC
WK R TH
2, B (B, WK
b, W ZENL. R
X% o By
IR 2,) Xidmy
(. mRf. &

W LE. R, pH
PRI N TR D H

S WVTNIEBHELTOFF VI vORKTH 22, [20]1% EFSA 2382 L 72864, [31]135H3H @ EFSA o3 2 IR HKC©H 2,
ARTIEINLDOHMEE XT3 720 EOTHHIC O WTIFEHOEKRICC) ZR Lz, b, COBRVIDRET[B]oARICEHEHOH 5TH
HEZRLTWw3,
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— I B DA ITx L CLIELREN
o T3,

T/, HEE
. HFIYL), w4abF

PYREDEE LL BRWvLEYD
R AVAN

fIckR2,) &G &
BB 5,

it RE AR

FFVEBIAN Y DOWHE
25:75~60:40(m/m)
13C-solid state NMR i & b 1T

Do

(1) &M 0.2g 12K 5mL
EMATEAL &R
%, KEE(LF MU v LR
| (3525 1mL %
ZTIRVIBE B L &, A
fRd 2, (2) KD 2%
BT 10mL KB T
10 7fEmeEh+ 2 e &, 7
NEEKT 5, (3) A
D 2 %EFETE 10mL IHT
% 5 mL % Nz TG
T 30 SrREmE L 72 4.

GHHEIT 3, 2o 1mL

127K 100mL K UV EEN )
v LEIMATHML 72

#%. 900x g T 10 /r[EhzE
LDoEET %, BB 5mL
7 z—V v 73 5mL
M Z CHRIBH T 5 5
MET 2 &%, Kot
BEAEL 5,

BRI

R ERE R LY
AT Y & & M
ZINT .

FFETNAA D

Heoke

*FviITAAY
25:75 ~ 60:40 (m/m)

FFviITAAY
25:75 ~ 60:40 (m/m)

*FvIITNAYV
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30:70 ~ 60:40

(m/m) (%)
ol P SR
RyNIE — — 6 %LAT (%) — —
FH — — 1 %LAT (%) — —
pH — — — pH 6.0~7.5 (1 %% —
1R
[ — 50 mg/kg LA T — — —
F73 — 100 mg/kg LA — — —
it — 30 mg/kg AT — — —
#h lpug/ gAT 1mg/kg AT 1ppm LA 5ug” g AN 5ug” g AN
KR — 0.1 mg/kg AT 0.2ppm AR — —
ol NN 7AVN — 1mg/kg LA 0.5ppm LA — —
e33R Lug/ g AT 1mg/kg AT 1ppm LAN 3pg/ g LAF 3pg/ g LAF
7= A — 10 mg/kg LA T — — —
FrIhELVA — 5 uglkg LA T — — —
EE R — — — 0.3%LAF —
A PR
AR 1 gico%, AR 1000 CFU/lg LAF 1000 CFU/lg LAF lglco&, AW | 1 glco&, AREK
1000 A T 1% 1000 LAF 1% 50000 A
YrES 7 oA b 7 A7 EEo AN EE oA
N1 RO IR 100 CFU /g LA F 10CFU/g AN Lol Lol
LR 4L [i5 1 gico%, HEZ 100 CFU /g LU F 1000 CFU /g LA 1 gico&, HREH -
e 200 AT 100 CFU /g BAF 1 100 LAF _
HZ R 10 %LAT 10% AT 10% AT 10.0% AT (R, —

(105°C fE8)

(100~105°C 1 W§RH)

60°C, 5 IKffH)
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(100~105°C 1 W
) (%)

TRENER 5 — — — 6.0% LA T
K5y 3%LAT 3%LAT 3% LU (%) —
(600°C 6 W) (600°C 6 )
FEE A5 g #REFICEDY . A 0.1 g ZHEHICE

FE7 2 2aic Ah, oi
127K 100mL i, 2 43fE
»EREL, EBEE AV
757 ANz — (LR
lum) TAEL, AiK 50mL
ZIEEICED ., HoHL®
WHICHBRB o747 R
BUZFEMIC AL, ZEFEHZIH
L. 90°CT 3 WfHEzH L .
T =X —fTRm LT
%, HELEHICRDL, 4
LHEED bR KA RSy
DEEZITOEEDL LML
FEROEIGEERE T
%,

D, JKEELF b U v L
% (0.1mol,/ L) %fnz
TRV IRETHAEL L TIE
féic 100mL £ 3%, 2o
W5mL #IEREICED |

K% N % CIEREIC 100mL
ETB, ZOWImL &
gD, 72/ =
B (1-20 1mL K
URlE 5 mL %00 2 T#L
LRV IRE-5, KK
ol L, Bile 3

%, #licD (+) =70
a—2Zf0.1g ZHEEIC
2. chz TRk
DI & FERICHERIEL <
FEHETR & 3 %, MR O
EEHERIcD % . 7K 0.1mL
R CBR o FA% L [F
BRICERE L <3 7= % 0
I e L TR 490nm ik
JBWNEATRUAS
ZEEL, XXic kv &
mEkD 5,
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D(+)— 72— XD EHEL
2 (g) /HAeloRiE
(g) XAr,/Asx0.900
x100=aF&8 (%)

IR{FHLHE

X4, EEEoBGHEE [31]

Parameter

Batch N° L09093CG

Batch N° L09068CG

Batch N° L09070CG

Batch N° L09071CG

Batch N° L09072CG

Loss on drying (%)

Gravimetric method

Chitin-glucan content (%)

Internal Method: total weight minus ash, minus protein

Ratio of chitin-glucan

Internal Method based on 13C NMR

Ash (%)

Gravimetric method

Lipids (%)

Gravimetric method

Proteins (%)

Colorimetric method

Total heavy metals (ppm)

ICP-MS

Mercury (ppm)

ICP-MS

19 /69

Loss on drying (%) 5.0 8.0 7.0 7.0 10.0
Chitin-glucan content (%) 94.0 94.0 95.0 94.0 94.0
Ratio of chitin-glucan 30:70 35:65 30:70 30:70 32:68
Ash (%) 2.5 3.0 2.0 3.0 3.0
Lipids (%) 0.6 0.7 0.7 0.7 0.7
Proteins (%) 3.0 35 3.0 3.4 35
Total heavy metals (ppm) 2.3 1.9 2.1 2.0 2.0
Mercury (ppm) <0.1 <0.1 <0.1 <0.1 <0.1
Lead (ppm) <0.25 <0.25 <0.25 <0.25 <0.25
Arsenic (ppm) <0.25 <0.25 <0.25 <0.25 <0.25
Cadmium (ppm) <0.25 <0.25 <0.25 <0.25 <0.25
Aerobic count (cfu/g) <10 30 <10 10 <10
Yeast and mould count (cfu/g) <10 <10 <10 <10 <10
ABRT7 % [31]
Methods




Lead (ppm) ICP-MS
Arsenic (ppm) ICP-MS
Cadmium (ppm) ICP-MS
Aerobic count (cfu/g) I1SO 4833
Yeast and mould count (cfu/g) ISO 7954
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QO HER OFERIL

AKIFEEFHEOTRICBWT, EUBHNICEWTELE - B L TW 3o FHZFE L <
Wb Zenb, EARNICIE, EUDKROEIKZERAT L Lz, R 3 Tl T3
EFSA OHIKIZ7 4 VEEERFICHER T 2 3 F v 7 uvh v ERSERZFH L TWvw 5232 Off
A& ICERSE LToFHADERINTVWE, 200 58MHF L LCHlif+3 XY
DLV REEICHEE LR TS 2 LIREFEHFEIXE AL, 2b o 2L [31]

1) HrEXiEE
FFUINT VNIIKPEEBTNCABEEDO R ) ~—D-DHIETE R\, D720
FFEICLTH3 [3][31].

(m) &=
OIV TiZ 95% & DA D 228 [3]. F 4 ICHWTEBICHKINTHREBEL WS FF
VNI VTR R EUS L T B KitoZyme DG % Lot Blic 5 DHlE L TH S
£ 94%THLLDBIFEL T [31], Tt EU CoORlEHETIIEEIRE Y 3 3K
AR TR ONEE 2 v N EERREI O ER AR LA L, OV oJlliE
FHiETRBBAES DA EG | WIZfEEZEARL L TWEDOTHRR S, 22T, ABKET
ZR2 VAN VEERERBEREL R WD OIVHRD 95 % %A+ 32 i L7,

() PR

OlV Tl THtaoEMmEK ] [3]. EFSA Tlt [#fEa0o-AEOMEREK] &
WEINTWS [31], 2D 5 b EFSA#IKIIRM L L CORETH 525, EU N
TYA VELERICHET 2 X F v 2 h Vit OV B 2 8srd 2 0 TERH 5 & # 2
bhd, L2L, Bf~ofHL I 8lH ol CnTd OIV & EFSA THOH
WAERRZ X HIC, FRINZQOHMAIILT LIPS TR, 22T, EU HHN
TOFOEMDEREICOWTEHGE X —H —ICER T - 722 25, THRHEKD D D7
DT, BIIZHLOENELEZLIHE] L L, RKEBOEITEDLILERDHL LD
HEZAF LT3, 2 CARERCIIZD XS AERICHEDLE, [ARHIE. A~%
FHEHOOMKRTH Y, BBV, | L7,

(=) T ER
X F VTN VDR
OIVDFF v : ZAhy=2575 ~ 60:40 (m/m) %A L 7= [3],
OV TlZ*F v : Z v =2575 ~ 60:40 (m/m) [3]. EFSA TiZ¥F v : 7
71 =30:70 ~ 60:40 (m/m) &I N T3 [31], F4 DEEITEIN CHLEL
TW3FF V7 A Vg T, FaFz i L T 3 KitoZyme OFit% Lot AliC 5
RHIE L 72455, 30:70~35:65 XHE S NTWED0TESL L OfEZ AL T [HHE
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()

e HL oG, Tt E LT 2 BB 9 IR MR AE S TR E h
Twipn7=% [4]. EFSA. OIV 25#EH L Tw 23 Es 5% v 3 [3] [31], EFSA
13 OIV OREE T EFR L T\ 3 2 & 25 RER 12 OIV IcS0# X T v 3 BC-
solid state NMR 1 X o Tf7 5 /iHic L, 2078 OIV oMl 2 AT 5 2 L ic
L7z, i@y © 8C-solid state NMR i X V179,

1. ¥ v 7D ueff

(1) ¥ 1 mol/L TOWH 1 ~4 70 F2a—73IFH—HO7723T2gD*xF
v g v e 40 mL O 1 mol/L %A, ZDRAEY % 320 rpm T 30 4rfHiHE
L. ZD#% 4000 rpm < 10 rfhEOHEL . RiEDBREZITO 2 &% 21T,
(2) KEUK-COVEH @ Ll o YIic 40 mL oREUKEZ WIEAT 5., BAY%
4000 rpm T 10 s3fElE OB L . HIEORREZRTT . RiEDOEEHL 100 pS/cm K
WICBET, TORTY T hEYIRT,

(3) =& —AToOWkE: LiLoMBYICA0mL o X)) — A ERET S, BRAY
% 4000 rpm T 10 p[EhEOEEL . BIEOBREZITHIFELZ 2 BT 5,

(4) 7mmadNL/A R —VGEHE: ERROWBIC A0mL D7 aa s /AR
—VRAR(Zrrtr b AR =110 %EAT 5, ZTOREW% 320 rpm T
30 IR L. Z D% 4000 rpm T 10 /RO REL 7288, EIEEZEOBRLS, Z
n# 2175,

(5) T vl FRRCEONZMBIE 40 L OT & F v EIRAT S,
ZDRAY % 320 rpm T 30 SRR L. % D% 4000 rpm T 10 FrfEE Lo BT
5, LiEZ30pm 74 VR —ICFEE, Fa—THNOYEEZ, TPV EMZARDED
TRTCTAAEZ—IHEL, 742 — LOYEEMERILICE %, WEIE5,

2. Briicker Avance DSX 400WB %1% 5 L8 2E1E C© D 704

&35« 9.04 Tesla

7 — 7 JRPE : 83 kHz

2 D DR A OIFEERE © 5 7

g5 v 2 23 & 45 8 : 5.5 ms

g SRy = v 2D 3000

L EAER

KD &I Y BT RS R OERE 2 R %,

o))

XNy EE

EFSA DR/ #iks T 6%LAT L EED T LT 228 [31], OIV 3], HAED
SIRE (Aspergillus niger) HRDOTMPNCHE S LT ARV L 26 (4], &
Dl kT s,
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(I1)

(11D)

(Iv)

(V)

(VD

feE &

EFSA DA HUE T 1%L T & ES TN T W52 [31], OV [3], F\ED
SIRE (Aspergillus niger) BROTMPNCHE I N TRV &0 [4], &
DN LT B,

pH

FFVINDVEINEEOWETH 2 HENPOED RN L T 5,755, 01V
[3]. EFSA [31]. HAEDRIKE (Aspergillus niger) HRDIFMPICEIE T
Tzl [4],

i gh

2020 F o HARAN O BEEIGLME CF 2 6 N 2 R DA L RE BN
IZBZ0ICTEIY . F 7Y A v b eHlignsi il B b O AE Y] 2 R 2370 W ER Y i
FHEEAA U 2 AlREME X 20 [36], F 72, TREFEFEE TR o8LE kD b
GEICBATBY R DB NEEZEZ L2 ORBERE LAV E L LT,
¥, FUOIETERNYITH 2 WHAEDRINE (Aspergillus niger) HKD TN
NI N T W [4],

B

2020 FFO HARANO BFHEHILHECE 2 b1 2 HINOMNA FIRE BRI
ZIZZ2ICTEIY . 3 7Y A v b LEARLE S O AE Y] 2 23 75 R D
B L 2 AlRETE 137 v [36], 72, $8EFEREH IZRR 08L& 0 6 %
BICBAT VR0 EEX e OHKEREL AV L L L, &
B. OIV Ol BIMICIZFEET 55 [3]. EFSA [31]. e E oL KE
(Aspergillus niger) HIZRDIIPNCIIFRE STy [4],

]

2020 FFO HARN O BEHEIHAECHE 2 b 1 2O LR & ITEEURI %
22 TEY . 7Y X O FIH A3 72 IR D SRR A U % W]
BEME X 7w [36]. F 72, TEFEEH IR OMLETE» b4 RICRAT S Y
RIPIRNEEZ P LR ERE LRV & E Lz, ¥, OIV Oy
BUKICIZEE S 228 [3]. EFSA [31]. e EDRIRE (Aspergillus niger) H
KDOTMPNIIFE TN T W [4],

(VID) &k
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(VIID)

(IX)

X)

AKEFE Pb & LT lpg/g AT (4.0g. 55 13k, B $AEEHERR 4.0mL,
71— HR) L33,

OIV #i#&Cix 1 mg / kg LLF [3]. EFSA i 1ppm AT [31]. FH2E D%
IR (Aspergillus niger) HER DM 1Z 5pg/ g LT EEEENT WS [4],
SIRE (Aspergillus niger) FRDWMYIE ¥ F v 7071 v T3P ERR 5 72
%, fliZ OIV & EFSA OB Z 8+ 5 2 Lic L7z, BRJGEICBI L Tid OIV
LB IRBRFNYIANEZTICED 5 HEIRFOHEDOZO, 9 MK
MPINTEZICED 3 HikEFEAT 2 2 eic Lz, foFRIcowTid, bl
DIERMPIHOS, B LEBCED B HEL TS [4],

KR

2004 FEORMLEZELOFMETTIE [37]. B2 5 O/KFIEBIE ILMA
BIEO SEHFEETH . Bid b OEHA R ICERE 2 KT 3 TREME 1K
WV, ¥, IREHFEEE AR OELETEPr DL RICEAT Y X783k we
B2 OEBEREL RN & & LT, b, OIV QRO HMICITFEE
+ 2 2% [3]. EFSA [31]. 2 E D %KE (Aspergillus niger) HEDEMPIIC
BEREIN TR [4],

VB NN A

2009 FFOHE - FAFHAEFRSBMEES IS, BB G F I E
ENTVBRHRPEICETZBM2LDH F Iy LBIE IMAEERED 4 HfE
EThh ., Bid o OEEAMERICERE Y MU T A RetE I [38], % 7=,
TREFEEE IR OBE T E» LS BIRAT LIV AR weEFERZZ &
DO EFRE LRIt & Lz, s, 0lV OIS ICIIFET 5228 [3].
EFSA [31]. o EDRRE (Aspergillus niger) MR DIIMPNCILEE ST
Wi [4],

=3

Afd As & LT 1pg/g AT (1.0g, 26 235, e v REHER 2.0mL,
EEB ) &9 5,

OIV ##&Tix 1 mg / kg LT [3]. EFSA Ti 1ppm LAF [31]. kA E D%
IR (Aspergillus niger) HERDGFIMPNICI1E 3pg/ g U T EEEEINT WS [4],
SIRE (Aspergillus niger) FRDEMYI L ¥ F v 7071 v T3P R 5 72
%, fliZ OIV & EFSA ORI A3 5 2 Lic L7z, BAZICBI L Tik OIV
FEE I REMBINYIAEFTICED 27716 GEE O Kb 228, AHIC
BOTIR LA EDIERNNPICE N TRHAI N TV S, B9 RELBIIYIATE
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(XD)

(XII)

TFICED 2EB 22 k2T 2 ic L7 [4], AkoHHEicown
TlE. HB2EICED B ITERZRMT 5,

7 al

OIV oM ICITEET 228 [3]. B ETIT 2013 FOBMEBEREL DR
LSBT BICX 2EY 2 71IconTCit, BHEESCIERIILE R W
E2oNBLHBEDHELE [39],

77X VA

EEFICBERICB W THEHELZED TV AEAL H 50 [40]. HBE<TIIE
MAEZERICE 2 A= FHEMTONL T 0B TR TN TWi
W [41], T2, AEECRNRERESEIWEHE L T0E, K FHICIRE
BEchkd 2427 b3 v ARETRE I EBALNTWS [16] [55],
EHRETORESWETOA 2 F FF v AOHEIEMIZ. 2014 4 10 HJEAE 5718
HoEFR - gRfEFRRESENEES RS REMERISERIC X 5 & 2004 4F
225 2009 FICENTHIKE N TWBE T A v 123 SN 39 H25EERFHEEL
FTHb, FHEIX0.11ug kg . FAMHEIX 1.96pg, kg TH - 7-[88],

(2422 HE ] cdd 3 & B0, Frisvad 5 (2011) 1, MiFe L
TATFHRER DT D A.niger EEMRK VS L DIFEFEKRETEL. 7 VEHE
FICHWOND Aniger FEFEMRIZIA 7 7 b F o v ARBEELRVE WS HEERE
fFCwal6ll, k. 2011 FLAKED ., 7 = vEEEAICH NS Aniger FEZE
BRIZoWTHZ I b F o v AREET L EWIFRIZR[96], S TEE T
T FF v IoNA T TV IEREDORROEIFEYITH 5 A.niger FEFERDH
REEHFAT 2 & FEENREREG B, BEMITIID A.niger BRASH W S
N2 REFEN SN IO LR ESEEE 35 2 72,

F 7o, AEEFTLIHOBE L L kO HEcEGE I Nz, AL L ToF
F v A vicowT, EFSAJournal (2010)ic k2 &, A2 5 FFv v Ang
IHRHBRTH 2 lugkg Ritich ozt @I nTn3[31], ¥bic, 7=
VEBEPEE D D BIEEMMR IR WA T VR PR b A2 T L F
>V AEFEEDS D o 72 Aniger R(NRRL3122 #R) > b % F v 7' v v % 8l
L7-GEEIREL, FEINEF 277 bR Vv ABREESTF VLD VICEAT
(ZDELEDAZ T+ F v ASHRBIZ 274 ng/ /g 720, OIV O##(5ug
Jkg)x BB ), S FF v oAy EFERLEZTA VICBITL, BED
ENARVERELEZGAETH->TH, T4 VICBETFEFH27 T FFo v AN
B3 137ng /L &b, 2014442 7 ¥ v A JHliFEICE T3 20 % Lo
EBERIC, REIHEEGFATERT 25047 7 ¥ o v A#EHENE (H
WHLET A v 047 7+ %+ v ADRKIE+ FEllNED SHEEH ZMA Th
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TDI @ 224 %I\ E e idBEING, 61T, FF VIRV ET A4 VI
H3a22eickd, V74vhod 77 b3 v ARREINEZEHIONT
BY, ZOBNIFLEROREICETEA 27T X v Ao¥nas LRl %, LA
oz lH» o, FRcHBEHREL R LD REEICEIIRVwEEZLNS /-
O, WAETRAUSEZHE L 2 & &T 5,

(~)  FCRRRE

(h) K

EFSA oL F— bt & OIV O HETH 5 10.0 %LAT (105°C fE5E) %A
T2zee95 [3][31],

RIS EEFE 9 O E » 3 izl aliiik & OIV THEHE & 11T\ 2 bRk
BRIEDOHETH 5720, F I INBHFNYNEEDE® 2 BREEFRAL 2 (4],

67\

EFSA ® LK — L+ & OIV O TH 5 3.0 %LAT (600°C 6 W) ZERAT
3% [3] [31]. BEBNMYINESTE I MDIED 5 K575k L OIV CHEfii
INTVEIRBERRZED HETH 3 7-0, BECLHMOLML% OIV 250 5 E
&L (3], FBIRBMBINYAEFEDED 2R L LA L 2 [4],

() AEVIBREE

)

(I1)

AR EL

OIV #it% & EFSA Tk 1000 CFU/g LT [3] [31]. #&2 E 0 R KE
(Aspergillus niger) FIRDTMPNTIT 1 g ico & AEREEUL 50000 LU T & 3%E
Eh T3 [4], OIV, EFSA OB X V> e 7 TH 2 D THIKEIZZ S b %
T 5 2 L1 L 72, OIV iB&E & 2 9 B I N E 5 D 5E © % 5Bk 13
B Jy OB 2R S - BES B o T3 b o, BB CHiEER Do
=—HBEFtllT 2 A CcibEL Tk Y, {oN B ROERIIBEMTH 2
LEZOND, Z TRk E D (Aspergillus niger) HSROAMY) &
HbET, 1 glco&, EFEUIL 1000 AT &FE L7z, A Ic oW TIEE 9
RSB NEEICED 2 Ex AT 2 ic Lz, b, albHIEE 1k
X VFEslTs e LT,

NI

OIV ##%-Tix 100 CFU/g LUF [3]. EFSA Ti3 10 CFU/g LA'F [31], #&k#2
E D RIRE (Aspergillus niger) HZEDHMPNCIE [0 7\ ] EEES N T W
% [4], OIV ilBfik & 26 9 IR MBIV A EZH OE ® 5 ilBRik3. KR O
B - KRR o T2 b oo, JEEFEM CHiRTER O o v = -8k G
HF2HCIHILELTEY, Bon i RoERIBMchrLEILN

26 /69



%, % T CHRUSMEIZIR D E O RIRE (Aspergillus niger) HR DM & [FFkIC
[FRD 7] & L, sk 9 MBS NERICED 2 k2 RAT
2Z8ICL7z, ok, BIEERIEE LR CLVRABTEZLE LT,

am JrExT7H

OIV ¥ik%. EFSA, TE D RIRE (Aspergillus niger) HROIFMPI & b 1<
[Rozv] EBEINTYS [3] 4], T~TOBUESH—TH 5 o ARHHE
Eh o T, [ZBoRw] LE LR, OIV iRk L5 9 IRESHINY
NEFDIED 5k L, Wi, BERE - BRI ORETTErI R > T3
25, BBUTIENE B B 9 BRI N EFICTE D 2 J7EDTT A, RRHIA
Zhicd weEZLNDE, £ THREEICO VTSR 9 IRV LES
ICHED B ERRM T2 28I L7z, b, AEERIEISE 1ECX VRT3

Teelr,

(IV) ERE#K

OIV Dillf/7iE CIIRER O A e 2 Rl 2 ICHIE L T 2 BRI O A E %
A2 I lET 2 ERITNI NV &6, B REMBNYIAEEFICED 577k
Lk, BRRUAI R Z LD TCERFE LTHET 22 L L Lz, OIVEIET
IZ8¥EE 100 cfu/g AT, #7100 cfu/g AT CTH 2 DCHERF L A EDYE S L
200 cfu/g LLF & v 5 #ikgfiEic 72 2 [3], EFSA Tl 1000 cfu/g LLTF [31], %
DE D RIRE (Aspergillus niger) R DOTHMPIE 1 g2 100 LUF & Bk X
NTW3 (4], BHEIZF F v 270 h v OB Ot TR b v OIV OBk %
BRI LicLz, kb, RIS LRICX VAT L & LT,

(V) {REEFHHE

EFSA O LR —+ o CREFEICET 250855 %5 [31], B#ELz*Fv 7
VA v EZEBORY) TFL vRICEED, BELCERT 2 ERE 40°CoOBRET
T6 7 ARERBZ 1T > T\ 5, 2 DfER T KitoZyme #OEH L 7o T 5728
FHLLA T =RV EEI N ISO AV Yy FILfE-oTC, v 7 AzINE L., i
MR, KTENE. UEYI RN T A — 2 — (PRI R s X U5
v, KIBE. V27 ) 7. BAMEEL P4 7)) o0 THIT L /RE
MCTORFETREL TV E I LR RINTZ IFFICLRELZYEHTH W Do
R Sl 2 R HEE R RCR L 72 < THRIEZR VW LT L 72, 72, LFd® EFSA
DL FR— b EIPBEDRIRE (Aspergillus niger) HEDTRIMPNIC IZRE T LT
ZAE
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@FRBE OBGEET — 2 R HBRBE
AEEEHOHERICEWT, EUBNICEWTELE - il L T 25 ofIH %
BELTEY, Lo TINoYMOBEZIRE T2 2 & & Lzwd, P
DAFICHAERELZZ b, ThEVFABREERL 2 LT, ZofR%E-
RT3z L,

(4) EEFIY D% EN

FF v INh v OREWNIX EFSA DL KR — b O CREFRICET 223 H 5
[31] EFSA DL F—MTIIEH L 2FF v I rh vz _HEORY) TF L v IRICEE

O, EHLCERLE 40°COBREE T T 2 FRIRERBMEZIT o L WO RE L H 5, 2D
FER T KitoZyme HOMEZE L > TV B 7205 LT — X 137 WAMEE S L7z 1ISO A
Yy FicfoT, v IAmIEL, wlERE. KoEE. EYFER ST A — 2 —
(FRERUEY B MBS L e, RIBR. V27 Y 7H. BRMEERL 5
VEFT) ITDOWTHNT L AR, BlkgiED & OZ LI R b T Eii CORETRIE
LTWB I ERRENTZEWILHED D [31],

¥ 72, Schizophyllum commune DfHAEE 2> S L 72 % F v 77 v 71 v 1% 40% D NaOH
LKIC 1 KR 100°CTHLER L T 98.4% A F&fE L. NAMETH 5 Z L 23 1979 F 0
Sietsma & DL TR E Nz [7T]. AEHE CIREER T2 *F v 7/ vh v & HiHE L
B75 550, —MICEROMAEEE X 7 v a — RFFEARTH L N-TRF LT LaH I v
DEALTCTELZXFTFVYRERBGTHY Z ZICB-IAhviml e L. EHEKE
B LTCh2bDO03FF v Vi THS [5l. 7z, Sietsma b DHfFEDHTKIZA
BCTHLIBFFVEFFRNICOMT 2HETHLFFF UM E2 T/ 57
NAhvRe T va—ABmH I oA AEECIEERFE T 2FF v Iovh v
EFRFEMEEZLND [T,

(5) B ORI O HHTE
FDA g a7z, 6% (KitoZyme ff:) ® GRAS Notice 25T [25], fi&Hl
%(74v)K%H%#%77Wﬁyﬁﬁi’ﬁ¢%ﬁ%(MgﬂmL@#%Vﬁw
H v LR L 72821 %@%%H%Lt&mmL@74/%5 . rHEE N EEY)

e, WZRE L 72121 IR b 2 EfE) EEEI N TWw D, %@%5’% ol T 350
T#T/7Wﬁ/ﬁ@ﬁéﬂEWukﬁ%EéﬂfW%IR\ﬁ®#bwﬁﬁﬁﬁﬁ
INT Wy,

TAvHDOLHEEIE R F v D XS ITES \E’Jk}fﬂ/ﬂ:éntﬁ77%1U/ﬁa
XTL) A FHRETIMUEREEL, v v F v TIE IR T I XD SITH
T =R, TL) =R, Fru—2FDhRED L R L RS EEIC T L5,

VAR, W ICB L LS Ot oS A T W B 08, TRBINAT — 2130 7%L. 7
A vhofkgid 02~1.0g/L &I T3 [42], FF v o viddeo TiER
T FRA O | TR 72 X S ICRIRE R EDFEARKTEFF v L B-I 0 v HNES
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el BEREERLEZDDTH S, TNIXT A VEEECHER S 2B ORI
THHEET D [43], EHLWECFFVIIN-TEFALIZLaS Iy (Fra—2xD 2 fiie
FafFonBERZT7TeFAT I HICERI N8, -7 vh vidD-7va— Ry
TORI)—ThH2DMEYE L THELNHEEIL 7V a — X0 EARREE % £
STWb, 778, VA vhicEEN 28I FEICI/Vva—RE TV P —RAT
HY, ZOMICHFERFEL TWD [42], Z D7 DAICREEMICERF L, L 72
ELTHEFEDOT A VS & IR E % A3 2 0 13IEF ICHEEcH 2,

WHEOBEHFMET A D pHIE3.0~40 £ 72> T3 [42], ¥ T VI LH VY DRE
TP R T A VIR CHRNTT — 23w, 57 v 7 v BB D T4 <
EEEYE ¥ & LT3 Aspergillus niger i3 pH 1.5~2 D g2 & pH 6.5 DIEIL
WA TR TIRE T, pH IWIRTE L T2 = VAL 7 & DRE & I 1R % PEAE
% [44], D BERIFEOEHERBERTEICD BT 72 X 5 ICEBIC X F v I v E SR
BWAL L CRET 9 21, THIER. BRR(LKE R R 2 IRE L2k L ~ 4 7 v k%
A G DR 2B\ R I X - T T 2 08235 5 [3],

LED 2 S b 74 Vv CEF Y AR Y BNRIND LIRS L13E 21l
(L RICHEINERE LT LTOafRED L 7 A oo ol BREE TS 5,

6. fHAFHES
(1) fHASEHEZR

FFVIAAVIE, FEIHOELEICH W 2 R R R E S D 2 @B AL o i
fEHL Tl bk, ¥F v vofiflgiZ, ¥Fvorihve LT 285 HoE
KGR RTREIWICHoTEZD I LICOES gl N TATRIER LRV, 72,
EHLZFF v 7 uh vid, BEBRMOTERETNICHRELATRE RO RV, (FFv o
VEMHLZEE ) WOMEICHG Rtk S EHOELEICH W GG, ¥F v oA
VEREIHICHERT DL RRT,)

(2) {HAFAERE O FERL
AEE T, R L 74 v~ ffHZHE LTWwd 2o, S khifée LM
HERZHE T 2, FF v I vz oikzikEx 21, VA VICRNAETH Y, L7z
o TARMEHBIR (A@P#E & Lo AfEHEE) Z#EHT 2RV IcswT, FFvrrhy
IV A vhbEEINS [31][35], 2hid 7 4 v ELE TR CAEBhFNIZAHRMNE 1 MLl b
BLZEEE2T 72 =1 6-15um BEZETAHERFKLILICTTAY—F 1-Tum fRETA
B FGEDRNCHERE 7 4 V2 —FTHEE T 574 L, KO &/ 50 TREEERREICE
WTCkREINS C LICERT 2 [11], »#ElFl e L CoffBBERE SnTwbzo,
FEoLRE ) HTHBEAE LTHHAI RT3 PVYPP @ [ ZiEBhHILf o F& A L T it
S TREBMTRATICTERICREL R TNE R bR L WHEHHEZRE L [4]. &
B, BB TIOR 2R E T2, Thbbd [AEMAIL LCoORFEREE] & D
HIRD b LicswTid, Bem b, Ktz HRL oo RRKFEHEOEMIIAIREL Z 2 b

29/ 69



25, VA v OEEN TS S OIV B CTRAMMHEZED T\W\»5b 2 L, YA
RNTHIMEERET L0, BAILAWZ & & LT, EHARARICEL TIZ OIV
B CORKMEMETH 2 [HRKEMICH > TE, Z0 lkglc2 &, ZDOHED 5g AT T
BN O] ZA Lz, FELSIZEMEICET 2 MEADE TR 23427 7 + *
YV AERABICEY ., BesHREInAEHETH S [16], £7-. OIV oHg Tt
ERRRIC X > Tl ICHEHEZEEL T B3R OIV 37 4 v o WEICEE L T
EL7ZDDTHY, BREWICEBITZHEICLE2DDTIERN,
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0. Az 2MA
1. Bl e L <otk Mo RIED Ry & o3 o g
- 7 4 v IRy

7 A ve~w R OERERS IEA 4 VBRI ARG S EEEOo(LEY & 2 v 4 Pk %
R L 7ZIRRECIFEST 2, 7AVvHOAF AV ELTEAI IV LABRDS LKL ZHD, Ir
VUL, T AL, TRV TLRZENICH L, MERVLUIERESENI DD L LTI
AV, BB, 7A=Y AL B WA ERBIToND [42],

Eder 5 D 2003 FEDOMEIC L 5 & [45]. &k, #i, WA LORIBOGHEN L Bd L. 71
VEGEHFITAR IR, 1825, B L, X IE RMEREET 2R S 2, T
b0 ESRIZREZERT2 ML TE Y, ESEOHEEL LT3, O8Eic X 2
B QR OMAEYIC X AR, O, ARk 24 ) P E L CoRA~D
PrEDSEZZERNE LTHILRT WS [42],

TAVHOKIZT I VBB RY) 72 ) — AR L RELREAREIV L0, o4+ &
LTHELZD T3, 200 DEAERIZT 4 VOl IR I N, 74 v otk &
VISR RIT T, 2010 FFOHMNOHE T [46]. MHAKECEEINZT A viFOBERED
HPH & FEfE, EEV A voSkERERRTI EOLNT WS, ThbolEr bEkaa I, JER
CHRTH D Z LR EI NIz, EETA VvEETIEATA VHIRT A v HFEL T 40mg/l AL
DHEHEEZRL TN,

7 A v OO A A v IZFLEICIREE T Fe? & Fe¥* THFfEL T3 [47], Fe3* 23) Vg
LRATNENEEOEAERZEY. HEOREVMZHELC 2130, KV 72/ —VEefiGd 5L
HOOREVZEL S, SREEIZT7 A v hofk4 A2 10 mg/L DL EFEST IR C 2 aEEd:
BHdLVbITWwb, —7T25mgll THiHHEZR2T7A Vb HY, —#LicT 4 vk 4
VIREZ T CHREBEOVREEEZRLE S L IITE R [11]. Lo L, BEZIIZRE I X s
b, 74 VRO S OREIGETTISICR LT, 7 A4 v OSRITMER 2 EH 2R3 2 L BAHD
NTW3 [A7 kiZ7E FTATe P72/ —MLEPOREEEZMIEL, F—F 74 vigEw»
TR EZRMT 2 LA RE 2 E3NTW3 [48], 2070, HOBER T4 v O iE%
R T 27 0ICEERTRLEZOND, WAPETHHANBTE 28OBREAE LCT7 4 F VEESR
5 [49].

74 oo &EEIT 0.001~1.26 mg/L & SRICERTH R [42], 1K 27 LDRIFHD 10
DOIREETHY, SMETH S [16], 7 F v RPOIRF LAk L ABHEOHER A 2 2320
LB, ZNHRFEBETAY & LT69~90%AHRESND [42],

- BDECHEHAEED LN TV AEERIE XFF v IAh v

7 A vy, BIEZ. B, R CoMES LRI RIS A VN IE, RTF ] X
vV, BREREPFEL TS, TNUbEaHRET 27-0I1C, BIICE o 72iHE A 32 R
b [49], 74 v oI TON, BPECHHZED LN T EEBAI L FF v Ivhy
ICDOWTHE S ICEHT %,
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#5 WHAECTHEAZEADONLTWRIFEBHIE 7 2 vy [11] [14] [15] [49] [50]

EpiENall

& HESEA T & QLR IR

US|

@ KA v OiEE 2~3 i,/ 100L 4 H~ 6 ;A
@ HAYA Y OERLE 80~160g/kL
@ WBEYEORE

* WAHE T I —REREVIRINY)

@© EEl 20~100g/kL 4 H~ 6 ;M
@ g oMK

@ xv=volkE

@ %V 2HEDMRE
(a4 FoyhefmK

* WS T I — AR B AINY)

RYFFA L

D z2vrEokE 50~2500g/kL 1~7H
@ HROWE

@ 7IvHEOkE
@ #oEl L RE

* TOSE T AR EAIMY)

fili FH AL HE

XY b AN EENOEGE I T E SRR R ARG A DA BRI L Tk
v, AT, AV v RUYMFA M, AT W AV T ERP =T 4
B G ONC 2B IR 2 REE S E o BT ORI R X, 2PE D EfE
AT 2856THh-TdH,. BMD 050% (Fa—A4 v HTLICELVIDLEEHHAT 2
AT, 5.0%) LT Thidhidhsdin,

R

O FROUE 100~500g/kL 1~2H
@ fEWEORE

* AHE T RIFERINY)
il FH L e
=L

74T ik

@© @Rk ORRE PRk o 5 15 1~3H

* WAE T IRIRERINY)
il FH L e
=L

PVPP

O BEWEORE EVE 1~2H
@ KY7x2/)—-rORRE 100~700mg/L
@ v rBEORRE w74 v

@ vvFvropil 100~200 mg/L

* FAE IR ER MY

{5 P v

KUY e=R)en) P, 2@EFUNAOHRICHER L T3k b kv, £/, ff
MAL7FR)e=rKY o) Frid, mEEmOERAnciRE LT i szwn,
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¥Fv NS @ #HEt <A b 2 H
@ EEEA A v OBRE 1g/L K
@ HYEWEAF 2 T2 ADBRE 74V
5g/L A

(1)

Rk (4

AHETRREDHEL WV 0.01um AT ORI T2 a v [ FRAF e, 2 Vo828, Ak, &V
—VRENEENDS [10, 29 Lkavf MR FIHEFEAZHWRICAEZ{T) 2L T
FERRIHGBEIT) LB TES, HEAZZ v 7B 2 Vv v BRI ET, T4 VvD
MEaFAL CREXE2FEHATHE, L2 0IAEFOEYM: 2 v 7 EREBR L LCff
HAInhcTwd, ¥7Fvi3EPOE, MEICEENE 27 —7 ViCHEKT 2 20 0NHFEERIC
Bk oFEBRICH L, 274V 7ot - YaTROHBIC X Y BNEECHiBIAIE L
TER SN2 BRSO R EEICEE TR L 2 HBEECRA. S50 MEEH cE#Y bk
DRl ST 2HBEEL VDL I L LEET 4 v EFET 2 -0 ofRERBEET I T
& 7z, = DR, MEFOEBH & RS oshEE b oJEBY kB 28k 4 L BIR X 7z [12],
ZOBRE»L, HRBKRDO X F v I v iZELERRBRMZ L FEZL LN, EEOHIEME T
FERFHTHIRFXFF v VA Vv ERMERLZEERE YV A, TLA, V=T 4 =3V
D7 FYRETITo 72, ZOFERMAK6 ICEEEHINLTwD [Bl], ZoOfRICkseFF v
NAVIZINETHEHIN T ZIFEA L HIRL T, RAFOMRBGONE, I OITHEHR
DLIN A SHAEAL L X F Vv IAAVIZINE COEBAIL Y b EHERBEEE TZITA
Nond eI HELRH 2, UL bhr bl EFEHEE IAMEE CIEEER X5 v o/
HYDBIEINDG Z L CHERMEEFHED = — R Ichbe -HENTREIC R 2 L E XL b3,

HEL v A RAETFLAL Y =T 4 =3y RiREw R T 5 B 2 G LR O F0 1 [51]

TH e A I B (%)
_7F Vo iREER 1 1g/hL 83
R T VR 2 2g/hL 93
PVPP 50 g/hL 96
XY FFAF 50g/hL 97
ey 25 mL/hL 86
FALYI TR 2g/hL 98
AV 409/hL 97
XFvInh v 50g/hL 93
70 g/hL 93
30 g/hL 92
50 g/hL 95
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(2) EEJEA A+ v ok

P ehih_7z X5 1C 7 A vITEEERE CRL, il S OESBIEA 4 v 2ERICH 5 L RE O
NS 72 2 A[HEMEDS B %, BDSE CIIELDBREICITEEAITIZ 7 4 F VIR, SORREICITX Y b
FTALREPEHTH 5,

2008 £ D Bornet & Teissedre DRLIC L 2L ¥ F v I Ah v i3 T A4 T8k, $h. A F IV
LOGHREPAECHS X2 LDREN [16] BT RFFYIAAVERTIA VY, AT
Av, HERT7A v ZENZNIHBEL, 8, . A NIV L0EFENL LD X 5 IcZLs %250
Rz TAVICFF VIV VR, 2HHEE L ZRICAHEZITVWERROHEZ L7, K
5%R13 T _RCOFBEOTA VTCFF VvV IAAVICIoTEFENBADL T3, $RicBAL
TEFF VNN vy ORBKENICERENZLL T2 F I v AZI RIS TR
TRV, TNERHEAFIVLOT A VEREPKRICHRTIEFE DR LIERT 2 &
EzobiLd,

K7 FFVIARVICKIZESEORE [16]

# (mg/L) # (ng/L) #E Y2 (ugll)
7 A4 v R g Fo| HBE | R [ HBE | RO A LS
HAE 23 |6 5 150 [111 [110 [19 [18 |10
¥FvrAhy (2glL) 6 4 1 101 [47 |68 |88 [152 |7
¥F v Ahy (05gL) 6 4 3 104 |79 [82 |85 [16 |9
¥5v Ay (01glL) 7 5 4 118 [100 |75 |82 [148 |88

HRIRTAVY HEAYA Y, Hk: %74 v

(3) HEA+ 277 *v v ADRE

27 7+ F v AIZRIRE D Aspergillus Xavus & Aspergillus ochraceus % & ¢ Penicillium
BOWL OPDHICL o CTEASINIBHMOL 78 P F 2 VY RURBAKEOVETH 5
[52] #277 b ¥ v AlRve Fuf v raX v olEKEHKC, THioALEF v L iis i
LCT72=AT 7=V TBT7T IMEALALAEYTH Y., £ 277 bFv vy A ELERHD
Aspergillus J& 13 32 1T AT 2> © BT I 221 €, Penicillium J& 134 2> S Sl cAEF L <
W3 [52], A2 T FF VA I, FBH VIEEICOWTIE WHO D EFEANIZEHEES (IARC)
KBTI/ A—72B (b MCREAT v R RIAREN A H 2) ICHHI LT3 [63], £ 7
7 b F o v A FEARIZEGHHIR S O @ eIk £ CIAWEIFICOM T 5720, 74 L,
ALXFREDOLFH, BEMNLH, BHE, a—v—8, hhdt, 74V, Ty a—X,
IR, v — BHERG EREL K ORMBERINDL Z LB TH 2, A2 T+ F
vV AR, HLoETHBlZTTON TS, EU Tld., B X2 DML T 3 ng/kg.
TLEE ST 10 pgkg. 74 v T2 pglkg. % OMEEFET = — v —SFICHHIEDERE S T
% [40],

WHE T 2011 FFICH AR ME OB IC X 2 M E IR 2 RARKFICHIET 27201
EhiT 2 KA —F EY - VAR ZRL,) BT 2 HEAEREEFICBEWTY X
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7B L CoOEZEDRD 50T [41]. & 51T 2014 FICBME L BB HISIEHE % E
W50l To 72, Z DR, [BE25D04 27 7 FF2 v ADEBIS RN ARHAAND
fREEICERE S RITTEERENbDEEZLND, b, A7 T XL v A DERFE
AR, B 2EERECIRELR 2BEORFYNOBERICEBL, /2. A2 7 Fv v
A DHERDFEE R, fIEHEOFELZ TR T W &b, U R 7 EBEBEEIC B W THEIRRT
COWTDE=ZZRY VI R(TH & eI, HIREHEICOWTHRIIT A LRAEE L e #F
Zb.) LOREND o7 [54],

T AV TEIWAEYOWEIEZITS L 2ITHEWETH L2427 F* v ADBEEAINSA]
REVEDS® %, 2010 FEDHH L DWMEIC X B L EHET A4 v 59 & R74 v 31 &, A7 AV
28 5) DO EITo7E A, RTAVE H, AVA V5 B oA 77 %y v ADK
i, L, ZolmHERER, REERZNZN, K74 T0.03ug/ll, H7 4 v T
0.022 pg/l & WIS CTH > 7z [55], 2008 4£ D Bornet & Teissedre DL IC X 5 &
XFUINAVIETAvHFDOF 2Ty ADEREBEZERICEAIRI LRI N
72 [16)e KBWEFF v INAVEMBMLEGHEDOTA VDL T FFv v ADEEZFHN
AR TH B, 2008 D Bornet & Teissedre DS Tl [16]. ¥ 7 7 ¥ AFE 2003 FE&LigE D
IR 74y (Y AV FAEFHLZAYA v, Arve—%2FHLER7A v, BXU 7L
Foialb=eARyERGFHLERAHER A V) 2BHLCFF vy Irhvictkr I F
vV AREBERENHN LN, T4 v EEE (pH, Tra— 2 EFE, Bz —n
G, BEREE, KBNS, BEgE) 2K8-11nd, £81o7fvicxhZht s 7+
FUVAENML, HPLC (il R= 333 nm, FLHR=460nm) CTHIE ST % LK 8 Dk
A R :3.7p9. Ly H:4.3ug/ L. H¥E: 4709/ L) 5L NT72, T DH v 7 iC KitoZyme
ttoxFvonhy (FFv I v=4654) %29/ L E721359/LamL., 2 HE=E
meEerIcikRE L 72, 2ok, @m0 8 (3000 gx30min) %17\, R AR 50mL % HPLC
(A Re= 333 nm, F&HK=460nm) DOHEEICH 7z, KiBRICE T 27 4 vihoA s
ZFFXv v ADHEIEIZ OV DRIEFEEZFEHLCEY ., — RN T7A vt 7 bFo v
AREDDITETH 5[94], OIV TIEAZ 7 FF v AICBIL T CAS %5 303-47-9 & itk
LTWw3([95], 4Lt 2010 SFDHiHH O BEET 4 v T4 27 7 FF v v A ZJIE L 7ZKFIC
i L 72 B2 & [F] U <& U [55]. 2014 F ICBHR LT BB HISEAEZ E 0 2 205 L 72
HNRYED CAS FHF L dEILTHD, KidBETRMLAA 277 F v AICBIT 2 CAS
BESLHEITCEIAHTH 208, AR TFF v /A D VI X > THRESPHER I N TV S 4
77 FVARFRNICEEIWETHEME L LTHREINEGAZ 7 F Y ALFL
ThHhrT b, NIRRT A VEIEICBT2FF VIV A VYDA T T X v vREDR
BREXSIWRINEGZDDLEDLLRVWH D LIFEFEFEHEIIEZ2T-, £8 2R LLETD
MO A vCcxFv oy (BglL) 2T 2 L EHERRWOLTCHE L3 0h 5,
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#8 FFUIAAVICIBEAZTFFL Y ADIRE (ug /L) [16]

7 4 v Ao H | HER
HoA# 3.7 |43 |47
xFvoany (2giL) 26 |33 |36
7 4 v Ao H | HER
HoA# 3.7 |43 |47
*Fvoahy (5giL) 13 |16 |26

KB8—1HEBHEML 727 4 v DALERIFFE [16]

M7z — | Tra—n | REEE VB BE ) YT pH

LEsE (% vol)
Ui 2075 13.55 2.8 2 82 3.88
& 273.3 12.85 3.01 2 121 3.55
Hk 370.8 15.95 2.63 120 127 3.86

2. B CORERE
XFUIANVITRIREAREDHEAKTEF v L B-I A VAL, HAKEZEKRL 72
bDTHD, TNIFT A VEEGECHEHAINIBEHORARETHIEET S [43] T HICFF VI N-
TFAZNaD Iy (Fra—ZAD 2 FaFo VERST72F L7 37 HICER X W7z 56,
B-INAVE D-INA—RGTDR)—ThHdDNREYE L TRoNHIFZ I v a—
ZDFEAREE Z > T0WBE,FF V707 /13 40%D NaOH & /Kic 1 ¢ 100°C THLEE L T b 97%
DLEDPERE L, REWETH 5 Z LD 1979 D Sietsma b DR TR E N7z [7], BH OB RO
74 YDpH L 3.0~40 L 72> T\ 3% [42], FF VN v DREWREREE 7 A vhTH~7-
T—=ZE X F v I v HBHIIEEED TRy THREREWE OHK L LT % Aspergillus
niger |% pH 1.5~2 D&MD 5 pH 6.5 DIRIA WG CTHEENAIRET, pH ITIKF L T 27 = VR
W7s & Ok 4 BB Z EE T 2 [44), SeoFBERBEOGHEBEABTEICH BT X 5 IcERICF
F v INH VR, WAL TS 2t IEEEEEE LK R K HERE 2 IR A L 72 lE &~ A
I aFEEAG DR IEREAREIC X > THRT 2B H D [3].

LUEDEIPLFF v IADIZTA D LLRBEANCIEFEICRECHFET L EEZLND,
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M. ZathicfRzmi
¥F v 7 N7 v (Chitin-glucan) (3 Aspergillus niger (A. niger)D & & O MifaEE ik o ik 4 ©
HDH P OoARYEOREMEICEAL Tk, REFERK A niger DLV FHEST 2 L & biT, 7
VN H Y DR R FHE L 72,

1. X F v i vELEIC BT 6 BIFRE Aspergillus niger D &2
(1) Aspergillus niger D¥5

WEHBEEFEEITY FF v 7 vhviz, OIV o [31Ic X id, B ESEN TS A E
INZI7ZVBORIEDLINTHEI b, FF v A vElEICE T 5 HEEFEK
Aspergillus niger{ A.nigen) %, 7 T VBEFEERTH o> T, 2207 T VIBPEENESESAM T ol &
N2bDEBEL T2,

A.niger ¥, ERZEGENTFERT 03B 5 IR SE O L EBIC D W CE ® 72 B VR GYETIE T
RIS GBI ORI 1 REAEE O BSL 0 HICB W T N4+ —7 7 4 L~ (BSL)
Licafancws [56],

/. KWHOELEKRTH 5 A.niger 13, —RIRFEHICERE I N2 RRETH Y, B
THICHCONZBRR V7 = Vg% EAT 2720 1M HED I A TE T3 [57],

EFSA journal (2010 4) IC Frisvad & (2007 4£) 2% A. niger TH 7 7 b X v R 7=
VEBEETAZERIERHLCWA Z LICH DR, AnigertHRED X F v INH v RFBHRETIK
e LTHERT 31720, ZOHKOT T AnigerFithE ¥ F v I/ AhvD<4abxivD
DRITONT W3, ZOFE, TEDBY A niger ROXF YV IANI Y DB Y TALLT 7
ZF*v v (Bl, B2, Gl, G2), #7277 ¥ v RU7E=> Y (Bl, B2) k5%~ at
o vEBHBARUTTHY, ~fa b FrvidRe oz Rl ChhntEzbhike
#HE LT3 [31] [58].

£ =LA a3t Fo oMl

~A a2 hFT ANV T A. niger (ug/kg) | ¥F 7T (ng/kg)
T 77 h¥T Bl <0.1 <0.1
T 77 F¥T B2 <0.1 <0.1
T77 ¥ TG61 <0.1 <0.1
T77 XU UG62 <1 <1
F 7T hxT v <1 <1
7= Bl <100 <100
JE= B2 <100 <100

(T b O BB TR R SHE)

2007 £ @ Frisvad & ORI X % & [58]. NRRL 3122 #kix Czapek BERFH CLil{L TR M
FA R =V RT 4 — THEREH, BT R 70—, ©rn5y 18% 7Y £ u — Lk
M, BERHRIE R 7 0 — 2854, 7V a3 — g NERERHL, 20% R 7 v — RPN Czapek BEREE C
ALFER B 1 S O 5 %3 LT B U 7 L0400 Czapek BERFE CilLFERIEHb© 25°C, 7 HREAEE
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XegplyEe=v v B2 EAT S LHEADH S, NRRL 3122 £ (IBT 23538) XKtk CBS
513.88 (= ATCC22343) IcHk T 2 RELICHEA I NI HKTH 5, RILIMGEoFTr v
BBl i < 2 5l & T 3 NRRL 328 = IBT seisann27878 (= ATCC 1015 = CBS
113.46) . NRRL 3 = IBT 23539 (= ATCC 9029 = CBS 120.49) J21* NRRL326=IBT27876

(ATCC16888=CBS554.65) ICBILCTH 7E=> v B2 OEAICE L THEZRL T 2 2RI
Czapek [#AFH CIHLFERETH, BRI X 7 v — A BRI OV 5 %354I+ U v 700 Czapek
feRrH G LR 25°C, THRIAB ¥ 3L 7E=2 v B2 2T 31 EIFr x x5
KEMCTHEEIN LI LIRENTWE, 2D L hb A niger ZEBERMFICE->TT7%
=2 v B2 AT ZAREM DS B 2 FHAUR I N7z, 2010 ££0 EFSA oG I T3 A.
niger DERMRITIRLHE A 272 DI T & v, 72, 2012 > FDA KU 2017 £ FSANZ
DA ITONWT D A. niger DFERAKRDILHEIZ R\ 720, 2N HICOWT b FEREICHBI T & 2w,
~Aa bR VOEEAREKRLD DHEARMEOEFTREICKE (REINIAREYRD 5,
3% 9 T/ L7z EFSA IcigH X #17z KitoZyme th D L 72 A. niger Btk ¥ F v 7 v h v T
A7 PRV ARTE=VVEGDA 2 bRV EIE L ZEREHBAUT TH 2 FEHED
5. KitoZyme tt:D A. niger R ROBH L LTCOFF v /A vicsBnwTefatFovik
LMD RILZE & EFSA OFHfio I TtEEL T2, 2D EFSA o&EIXFF v orriy
*ZDOFIMBTI2HHEME L CoRLEOFHIiTH Y. BMBFINYI & L COFHMli & TR %
5, BMEICEET 2RO TRz X S KB ETlE~A4 2 b F o VIcBT 26w
EU Tk, FFEOBMICE W THFEAREI N TS 4, EU DFFEDORBRMICE T 7E=
veA s b Fv vy AOBIRIEEZ K 10 10K T [40] [59], Z DERDSSEIONREMICHR 5 IH
HAET A2 b3 v AICBALTT7 A4 Y (1I5%LEDY Fa—), BET L VICBWTHE
KEHEMEA 2.0 ug/kg LA D 2, RICFF VI A VICBIE427 5 FF2 v A OfEIKR
HIRRcH 2 1 ug/kg CIRET S &, AMEHICH T 2MERAREAEICSH 2 58 HBICHT 2 FF
VINA Y DORKEHEFEHALZGEOSEIWICHEITTEA 27 FF2 v A Offild 0.005u
g/kg (1pug/kgxbg/L) LR TE 2,

INHLDT L2 bIEEFEEE RERSTEEI N TR~ a b F o v EAHE L 724
BHERFAUTFTTH Y RBHE LTEFF Vv AN v LMD EFSA TROLN TS Z &, {KIC
BMHBRTH ZMHEBFF v A I VI > T THAMEEOHHARAETH RMREBEPIC
EU CE®LZA 277 FFv v A DED 0.25% L 272 e bRetoBanitnitEiLoh
%o

4 EFSA OFHMiECIRFHOBME LTIFF Vv AN v OoREEFIH L b2 b, HEOEM

DEIICHBEINZGERIHFEZ2HZETILNERDLZDTETEEDOLNTWELDLEEDN S,

NoFREMEFMP & L COMBHETIR 7RO T, fHEFEGHE IFAZE I CHHE 2T 2 4513

TnWEEZTnw3,
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#10. EUICBITB~=4 2 FF> v o#flfE [40] [59]

HAERKE
(ug/ke)
SN -1 @3 | #E
RMTh7EADY — 4000
BEHEM N VEOACRUMIAZ(FYEOISATRMOPRAI VT | 1000
Ve RFy o MIBREVCAHRALVEQIVNIRMRERL)
JE-L U FYERISHERMOFEMIUTIL - RF v 7 — 800
FYERIAVHIRBOMIRR - AHRABFVEO IV NI — 200
EEEERLULD 500 um &Y AT WEMES — 1400
EEEERLUSLD 500 um LUT 8 E S — 2000
FKINIEE (AARPY N EED) — 5
BENTH (RE—7—-FRUOYNERTRENIER. LRI ERERA B 3
BRI NINFEUNDNET LT V&R C)
FLIKRY — 10
BRIl —be—2 RO KBAMEI—-E—%K<) — 5
KAEMI-E— ({¥YRE&yba—E—) — 10
TAy (%A EDYFa2—iL)  BRETA — 2
TARTA Y TA Y N—HE — 2
T RFEIUA SR % — 5
NE—7— FRUOY/NEAIITRENIER — 0.5
ILRAMTEERARR — 0.5
FER (Avav FUXT vavH B—XUv ) — 15
FUAHZUHE (BETF. BEFH. DA Ty X— RXTUH) — 15
BEREEURE — 15
HEHER, %A% — 20
HEMBRER R OEFHER) — 80

—75. A.niger OZEVEICE L CIXBMEERE S, [INNYRHiE Aspergillus  niger
ASP-T2 BREZFH W CHEAINLT AT X F—¥ (2014 F 1 A)] [34licbswT, XokHic
FLHTN5,

F(51HB)

(1) IR DR

Nyiredy & (1975) o#f&ic XX, 1 Hgo =7+ 1 (10 P) 1T A. niger DIET %K

BICROKEG T 250 EfMIN T 5, ZOMER, BEREIRELT. &5 L7 A niger

DIEFI3HGEHIGHLE» b I Wb oz T3 [60],

39/69



Schuster & (2002) DI X, A niger FBRFRCILSGFHELTE O, —iicIE
WEE L Z 2 b, b MIHERIC A niger DIIFOIEL TBxZ T T34, 200 X 0K
JUEICHERE T 2wy e idhvnwtInTnd, £/, T EFNIC A nigerde MEANTH
FAERIC X VIS 2 L5 AGGH 24, Zolzigaedlc, UBEF ICITEE LRBHRL
SPEEHNLE ORRER D 5 L I NTwb, F72, A niger JEPRIC X e P OFRE L TIE,
Jifi 7 A~V ¥V ZRE, ARG T AL F oL 2 E, FRCEBVEHIEIC B 1 2 BEEEEFICO
WTHREA GBI TR INTwE [57], AFRBRL LT, LElofEfloIz & A &R
AR L vwo Tz, BROLSIORIED»LDIFKFEICL b0 TH Y, HEHOMHCEED /-
DICHIEREREDME T LT b BRI ZEDF720 LEJEICALNZd DH% L, i
Whebricko e A2 koAb TidARww & HIML 72,

(2) FEFHREAMEOMER

Schuster & (2002) OEIC X, A niger oW, 777 F v vHHEREAT S
RENZAL W I LRHL2ICINTEY, Fh, PV arFe v HE2EET 22 L ZGE
B 2HAFEL RS SN T, E7, A niger BRI L 72BEREASME T ICE LT,
a v VBEOFEEIFRBENICED b T nhinwek I NTwb, —J7, A niger ICJET % EKRD
AT ENRVVARFEELTZETDIMEL DL LD, A niger PEAEREE L TEMIC
RS NEBREZEETDICYoTE, A7 T X v ADFEEDTREHE AR T & T
B g n w3 [57],

Frisvad & (2011) o5 ic XX, A niger DEFE (180 FifH) ICOWTiRikZ7 v~ + 7
77 4 —-2 v 7 LEESTE (LC/MS/MS) ZH v T2 FEhE L 72/5%. 81%» 5 7 =
vV B2, BAX B oI iiid i IhTnb [61],

fEE G REEEH 2. UHEA M A niger ASP-T2 KRIcoWT, b “RNHEM 2 E4E L
PIwEINng 3 O TEEL, BlEod 5 RMAHEEYICBIL T HPLC iIc Xk b &7
WaiT-722h, A2 XV RUEAZ T 32 v icBlET 2 REEMZ &, [SHEIC
REDPVPHEDT X747 7V ICPNHINTwE~fabFrrvpamtInhrorze LT
Wb,

Pel & (2007) oitic XL, A. niger ASP-72 ¥Rt 1c 2472 3 A. niger CBS 513.88
HRIC7 2=y VHARBIETF 7 7AZ =B Doz INTw5E, FEEFEFE T, AR
THRFIC, A nigerASP-T2 tRiCd 72 = VEHAKICED 3 TEELR TS FEET 5L L T
w3 [62],

REHEFHE R (2013a) 1T XE, A. nigerASP-72 ¥R 58w (4 Bifk) 1<

DWNWTD LC/MS/MS I X B D4EE, 7= v B2, B4 KU B6 iz a o7z &
IhTnid,
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¥ 7. B ESEEE RS (2013b) 1 XniE, A nigerASP-72 ¥k%& Fv-CEd X
NT=T RANT X F — XD RKET (2 k) iIcowT, LC/MS/MS i X 39 ofER, 7%
=Y v Bl kU B2G) 3 E o7z InTnb, LU EX b REFLEFEE X, A niger
ASP-72 BRIZDWTC, BN RBEREAICHWO NI REESH Tl 7=y vHEEEEAT
5283 RNWEERL TS,

(5) 7=V Bl KU*B2 D3, 3-AC-TAF> =L /=, 777 FF Vv Bl
B2, GI1 XU G2, 7AHF =L /)=, VTEFFLRAIAR) — HT-2 bF2 v,
=NV )= A7 T PFUVA ATV I RF Y, T2 PRy viiticET 7L/
VIBEREINTEY, 7E=V Y Bl KU B2 oHBRIE Sug/kg, A7 7 b Fv v ot
BRI lug/kg THo7zL INTWn 5,

(3) Zofth

JEAEE8E O [EBHERIMAENESE Y 2 b ] icBwTld, A niger ZIEFE L 3 3500
MELT a-TIT3—¥ . TVYIITFHF—H¥ AXVF—¥, AVRNVE—F AXT—F,
a-HI7 o X—¥, FLI7F—%, FrHF—¥, IAhF—F, B-IraiX—x 7
NI —RFF X —F¥, EFR 772 —¥, kLT —F, FPITVRILITLK—F, T4
R—X, TaTT—¥, RIFF—FX, RTFEL—F, ~I kA T—F, FAKFSIZRT T
—¥, FRAFIVAN=F KV 7/ =LA FFIX—ERR) A= HTLNT NS I L H
b, WHBENICHEWTIE, BT A niger %L 3 2R NMYIBEHOMTEFFICHEHINTE T
WwibotEZoN3 [30], 7. KE FDA . A niger HEED a-7 35 —%, ®LF
—¥, TInsnasX—¥, hExIT—¥, INI—AFFLX—F, VA—F _TFF
—¥, B-HI7 7 P X =¥, ANFe FI7—%, Tu7T7—¥RUOAHXT—FILOonT, JE
JRIEE - JEFmRIEAEMEOFEERERE F GHIERF M (GMP) O FTCEEINLIRYICE
Wl GRAS WE & A7 d N2 & ok RL T3 [57] [63],

PLEXY AZERL L TE, AMBO®EZ HY & L CGEYNCER X 7z KEARR I
DWTlk, KiHOFMPI L L CoEEICE W TRHREE 72 2 X 5 et R O EREAEED
B, (GIH&DY)]

A. niger ASP-72 |3 A. niger DT AT ¥FF—¥BIE T2 MBI & CEEANEZR X724k
RETh Y., ZoEERKCENELETOMEGHIT A niger THB L [34]26. A niger
ASP-72 FRIZXF 5 LECoFHiiIcElE 2 H 5. —#ki e A niger FRICEH L C O FHMfi XA EEE
CHBEHTE 228 BIFAXORY T HEINICTREZ L TW3), 5IAXZTciEftaeEx
oGRS EFREK A niger DREVEICBE L TREEL 72,

BoEICBWCEHE R~ A4 3 b F 2 VIcBT 2 BROMFIEITERE S LT iwvt 2006 F
CEBELIIT 7 Fo v, AT Fv v, 7=V VICELTIE CODEX % EU 7¢ & Tl
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ERSICN L CHREERR T o Twd 2 &, AHEEREWC &2 HfEO M A0 TH
ZlEEINTwg [64], A7 7P F v AIRBELTIZ2014F 1 A [41], 7= vIicEHL
TIZ 2017 49 A [65]. 7 77 F o v/ IcBAL TIZ 2009 4E 3 A [66]IcBMTETEAIC X
o CaHiii e T 228, FAE TR WIS BRICHFIEIZED b hTwin,

Schuster & (2002) DO#HEIC LT, A niger IToOWTld, 777 b¥v v HHE2ELT SE
NEALTOURWIEPHL2ICINTEY £/, P a7 VEHZEERT 5 L it 3
HMRBFELRVEEINTWS [57], 2O oA MEECEOUREERE 2T T v
NV DEEFERICENTT 77 b 3o VICET3BRE RV L IEESEEEIIZZ 5,

[A U < Schuster & (2002) O ic XX, Aspergillus \[CJE@3T BB A7 7 ¥ v A%
FEELZZLT2WMELH D00, A niger X FEARME L CRMICHEH SN IR ZEET
I e TI A2 7 b2V ADEADAIRENZTER T NETH B LiEMIh T3 [57],
X 5IC, Frisvad & (2011) o¥iic X, Aspergillus DEFE (180 FJH) ICOWTHRIKZ v
~ 7774 =2y T LEESHE (LC/MS/MS) ZHwCRE 2 i L 7255, 81%2 5 7
T=v VY B2, B4 X B6 owFnpsBiid i T3 [61], 22 CIREFEEE I
7T VBREARICHER I TEMEKRICEWT, ¥Fv7rhvofiEke LTAH2 7 %
VVALTEREEVVICERTIUEDRD DL EHE T,

Frisvad & (2011) O#EHIC X, EERE L THONT W2 69 FRICDWT 5 %D NaCl %
U 2 (CYA) #REMC 25°C, 7 HRIAER S ¢, v~/ a b ¥ v oEEZELL 7
EZAHB3%NNT7TE=V Y B2EEEL, 3347 T FF v A (OTA) %PFEA L. 26%25
T DELEPER I NIz, FwICHEH 3% NRRL3= IBT 23539 (= ATCC 9029 = CBS 120.49).
NRRL2270=IBT 26391 (= ATCC 11414), NRRL599= IBT 26389 (=ATCC 9142 = ATCC
74337) 137 ® =2 VEADPTER I N, Tl EEM L L TARD G ARIRERD NRRL 337=
ATCC 10254 (= CBS 126.48 = CBS 618.78 = IBT 3277 = IBT 25294 = IBT 23679 = IBT 23680
=1IBT 23681 =IFO 6428), NRRL 3112=ATCC 22342 (=CBS115988=1BT 23540). NRRL
3122= ATCC 22343 ( = CBS 115989 = IBT 23538) ® 3 2DfRiZA 27 7+ ¥ v AL 7E=
VT OEEBR b, A niger ITJE L FSOTHM T 2 WED 3013 7 = VEEAICH
% Z & Frisvad & (2011) D #H#5 D Supporting Information @ Table S1 2> &R T & 72,
EH L LT ARIEWARIRE/ED NRRL 337 13 A. foetidus. F 7213 A. citricus \ZJ& L. NRRL
3112 1% A. awamori (A I N7 T v BFEAE ClI 7 S BEHEEAKRE L THW L LS & Frisvad b
(2011) D##5 D Supporting Information @ Table S1 Tt H 5 [61],

2007 £ @ Frisvad & DHLIC X % &, Aspergillus ZHEBRMFICX > TC7 =V v B2 %L
THAREMED D 2 BN E LTz [68]l, DT & h b Aspergillus \ZJET B HEEMAEKL 7 = v
BELEICEVWT~AL abXF L VOELAERIT)DPFARSL7-0IC Frisvad & (2011) Tk A
spergillus \CJB T 2 Wk % 7 = v EEFEAHESEE M (CIT4) pH4.1 THEL 286, ~4 2 ¥ v
VIEEEDPTON D P EFHRT WD, EERTIE Aspergillus (NRRL 337, CBS 101705, IBT 19558,
NRRL 3. NRRL 330, NRRL 350, NRRL 567, NRRL 599, NRRL 3122)® 9 #k2MEH &
N7z, FBEREEOE AT 300 mL 7 7 2212 100 mL o5HiE v, 104 5341/ mL O 15
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«%m%ﬁﬁﬁ L. 25° CC8 HEIEE L%, IRE IFEDOLER Ny 7141& 300 mL 77 2=

C 100 mL oz i, 104 534F/ mL o FEE®RZFEH L, 30°C< 8 HIE. 75rpm T
iﬁ%bf:o B, 7T VvEEAR, v A3 b XU VEAREINE L, ZOREREER 11 ICE
3 [61],

K11 o6, £27 7 ¥ v AICBIL Tk CBS101705. NRRL337 D}l & BER AR
/77T NRRL3122 O FHER B ST O BERBICHERL S e, 2 DM OEK CIIRELDTER S s d
2720 Z DMDEIRIL Frisvad & (2011) D5 D Supporting Information T#E7Zx - 72 pH © 7
TV RPEA SRS (CIT2:pH3.0. CIT5:pH5.0) Table S6. S7 Th A2 7 F 3 v A O/
BHER I N o7z, A7 7 FF v AR I 72 CBS101705, NRRL337, NRRL3122 ic
DWTCHK & FEEFHZ MR L 72455, CBS101705 (34 F X DEN D ZELA KO EK CEFEA
AT TWE D TIR7ZAV, NRRL3122 iC0 W CIkBERMEARTH V. 7 = vl I fil
FE I mwbkE 7> T3 [61], NRRL337 icBIL Cld 7 = vEREEEED H 2HKTH 52
NRRL @ 2020 £ 7 — X X — AT Aspergillus foetidus \Z 3 X TW 5 720 [87], AEEH
CTIREEBZITH) ¥ F v o vh v olikE (Aspergillus niger) L 1383, 200, 71TV
FEPEARSHIIC W C 7 T VBRI S 5 F 7 Aspergillus niger FESEVRIZA 27 7 P F 2 v
ADFEAFENEEZLNS,

F 11. A. niger BRD 7 = VIEPEAHERER L (CIT4) To~4 2 +F o viEE [61]

FoIhFTv BERED 7
L . S 7EZY Y B2 TE=S YV
ESEVS BRE 5t A (ng/mL) T=-v v B2
(g/L) . " (ng/mL) B4 (ng/mL)
BH#h / ERIE (ng/g)
CBS* | Hf&E 24.6> 0/28 63¢ 131¢ +d
101705 |4z 5 24.2 0/68 2 308
CBS g 16.7 14 /1101 66 1021
101705 |#EL 3 22.8 90 / 1352 6 526
IBT s 12.7 0/0 0 0 -
19558 | #E& 5 11.8 0/0 0 3.5 -
NRRL | #f&E 23.6 0/4 0 0 -
3122 RBe 5 19.8 0/0 0 0 -
s 22.3 0/0 27.3 506 +
NRRL 3
EE > 23.8 0/0 39.5 876 +
CBS | & 1.8 115 /2228 0 1.5 -
126.48=
NRRL | #& 19.5 0/0 6382 225
567 ke 5 16 0/0 160 3352
s 27.3 0/0 12.5 382
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NRRL
509 TR 33.9 0/0 0 550 +
NRRL | & 27.1 0/0 3.5 337 -
330 we > 19.8 0/0 4.2 298 -
NRRL | FHE 25.1 0/0 34.5 868
350 Re > 24.8 0/0 0 673 +
a. FHRDSE[ N 7-8k 13, YES ERIEHB X D WL DD RREHTA 27 7 b ¥ v A PHERX
Ntk <ch 5,

b. 7 T VEEDOHEIZ 1 E LTk o7,
c. 2 JEHE 2TV 2R L T 5,
d. BEERA N TH 5 70 ERBILIETb R A o7z,

FU KL OfER2S, 7E=0 VICBIL TIE NRRL 3122 HREBR . X CORKCES
DR X N7z, L2 L. NRRL 3122 #k(Z Frisvad & (2011) D##5 D Supporting Information
TH®A -7 pH @ 7 = VIBFEAHESER L (CIT2:pH3.0, CIT5:pH5.0) Table S6, S7 TiZ 7 €=
VVEAPHERRINTZ o s 2 VEREL I I NS EaEREKRE ST SRR L 228k T
TEZVVEEDBTDOLS LEZLNS [61],

INLOWEE I T CREFEFT XX F v b vElEICE T 2 RIFEKE Aspergillus
niger DEEMICOWTLAT DO X HITEEL 7=,

Schuster & (2002) D¥EIC X % & [57], A. niger i3—MEREIHICEAHE I N RIRETH D |
BEHMOMLFCHCONIBRER VP T Ve EET 2 72D I HED IR TE T 513
2 BARFCIE CHFE L CT—ROIERIEE L FE 2 o hTwb, L L, Frisvad 5 (2011) @
Wb [61), EEM D Aspergillus Wk Z R = ¥ A DM AT 24277 b F v v A
7BV VEEPERIN, COWMEPOA I T PRV AL TRV VERICEL TR
EEDWRET 2T O BEDL D 5 L& Z 7=,

2007 £ D Frisvad & OIREIC X 5 & [58], Aspergillus 3 EBKFICI o T4 a b v v
FEAEDRRL 2 LLEH D D, MEFEFE R FFvIorhvElETRICE T/ VRO
SIFEY) & L 157z Aspergillus niger N A A~ X %3 2% 5 [35], Frisvad & (2011) DO
FICH D7 T VEREEE O~ A a b F o VEEORE R 11 %&b L ICREOME 21T
o7 61l A2 7 FF v ABL Tk 7 = vEREARMICE T = VEREA IR I NS
A. niger FEZEME D> b OFEAIIER I NT, EAOAREME K (K1), 7. RICELEREKIC
BWTAZ I PRy APEAINLZE LTHAMECEAT MR ThRRZL5icFF v
HY 3 TAVHOAT T bR v ARRET S [16], KR8 LFF v I LA v 5g/LTDT A4
YDF 7T MR ADRERIT21~2.Tug L FHEREE 2.4 pg /L OR74 v :3.7-1.3
=24pg/L. 7 A v :43-1.6=2.7pg/ /L. HH7 4 v 1 4.7-26=2.1pg/L. FHHER

(2442.7+2.1) +3=2.4pg/L). BRERIL 45~65% : FHHEER58% (R7 A4 v @ (3.7—
1.3) +3.7x100=65%, H7 A v : (4.3-1.6) +4.3x100=63%. H¥7 4 v : (4.7-2.6) +
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4.7x100=45%). FHREL : (65+63+45) +3=58% ). ZDLExxFvrnhvlg b
72Vt 7 bFy v ADBRERIZ048pg g (2.4pg/ L+5g/L) T, 2¢g/LTDOT 4 vDt
77 b*v v ADRERIZ1.0~1.1pg L FHBRERE 1.07pg /'L GR7 4 v :13.7—2.6=1.1pg
JL. A7 4 v :43-33=1.0pg/ /L. HW%7 4 v :47-3.6=1.1pg/ L, ‘FHkER (1.1+1.0
+1.1) +3=1.07pg L), FrREFIL 23~30% : FEFREE 25% RV 4 v (3.7-2.6) +3.7
X100=30%. FH7 4 v : (4.3—-3.3) +4.3%x100=23%., HW%7 4 > : (4.7—-3.6) +4.7x100=
23%. FHEBREFR  (30+23423) +3=25 %), T/, COLEXFFU ANV 1ghlzhDF
77 by ADRERI0.54pg g (1.07ug L+ 2g/L) TH3[16], £ 8 DFEHEL L, *
FUINAVYDF I T PRIV ARRIHABKFNTHL LEZOLND, £ TKS DRRD
b, ¥F v o nhvlghl-Vod s by ARERBIIGHEICL>TH 2 @ X 5 ICHER
ThHEEILNS,

2. ¥FvIAhy 1ghl ) DA77+ F v v ABREROHERIE

CGlgd7-b OTABrER

(ng)
0.6
...... o
0.54 Tt
05 e e
....... 7Y

0.48
0.4

0g/L 1g/L 2g/L 3g/L 4g/L 5g/L

7 4 v~o CG i

2010 YIS DI X 2 L [55], EHET A~ 59 /1 (R 31 A&, [H2885) #0Re LA
77 Fxy v AREGEL SR, EERFEMU EofEiX 10 55 OR5 58, A5 8) Thotz, I
KAEI1Z 0.03ug, /L. FHEMEIZH 0.02pg, /L TH Y IEHITECEDR DD o 72, 2014 4 10 AFE4E
FE oEF - RRAEEERSRENEES PSRBT AERNC X 5 & 2004 455 2009 4F
CEHNTHIRINTWE T AV 123 foA 27 7 %2V A 2fR7-L 25 39 f23EBRAE
PlEchb, F¥HEIX 0.11pg kg . mAMEIX 1.96pg kg TH - 7-(88], X 2 OHEEFHTH 7=
TAVEFFVIOARVIBETORICAZ 7 X v A ZHRMLTE Y GEL Q3G
B 2 MAOHEBICHRR), —fRINE 74 v IV A2 I Fo v ADEEEIBIFICS 7o
TWw3 (ROA 277 b F2 vV ABEDRGKRY A v T3.70g,/ /L TH 355, Z DfEIZEMNOFE
7 A4 v OFEfE0.11ng, kg) D 34 £5. wAfE(1.96pg, kg) D 1.9 f5ICHY 3 %,) [16], FEFEIC
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TG CHET 274 VICETNIBREOAF 7 I P Fo v AL TIZ, M2IKRT X 2FTF
VIV DNRBIAFCE v (FThbb, WOV A VICEENEA T PRV AR
YA, BRERL AR RD) AEEESHZ b, LTI THEET %,
FK 8 DIWERDPL, FFVvIASVIHEIOT A vDF 7T R AGHRIIHL, ¥F v
IANAH VBRI 247 7 vV ARERERD7Z, VA4 vot s 3o v AGHRIFER
8 DIEAMH (3.7pg/L: R7 4 v, 43pg/L: H7 4 v, 47pg/L: H%7 4 v) 2FEHLZ, %
NENDOHEARETDOT A VIREEZRET 2L, ROBERICHR S,

*Fvonh v (2g/L) WLUEREE

et 3.7ug/L 1lpg/L (3.7-2.6)

&HE 43pg/L 1.0pg/L (4.3-3.3)

afE 4.7pg/L 1Llpg/L (4.7-3.6)

*¥Fv iy (5g/L) WL

EHE 3.7pg/L 2.4pg/L (3.7-1.3)

a8 43pg/L 2.7pg/L (4.3-1.6)

a8 4.7pg/L 2.1ug/L (4.7-2.6)
UDEz7mybsde, I3 DeBYeh), TNXY, FFVINAVICKEZAZTFF
vV ARBERIIVEEIOV A vhA s S X v ASHRICHT AHMERKEEIZR S e w»
2, U LAKIREIZ ETREEIIE X 2 AREMES IR I LD, L7223 - T, 1578 FEEA (2N AT
DITAVICEENDE A7 T X2 v APV OEEICEIREEN DR R ZAREEIT R, K
2 DHERBIZWERT O 7 4 vhA 2 S 3o v ASHBICOPDOLTHEHTE 2L # 27,

X 3.%F v 7nh VLRI A 2 7t R o v AGHBICHT 3 REROMER
CGIz X 2OTARZE R (ng)

4

3.5
3

2.5

2:7

9 2.4

1.5
L UL L L UL LT L TP PP @ ennnnnnnn {VRIIIIee ®.......

0.5

0 0.5 1 1.5 2 2.5 3 3537 4 434547 5
CGRUEH{D 7 4 v OTAEHE (pg/L)

—— FF v Nh v (2g/L) *Fvrrhv (5¢/L)
--------- W (FF v 7nhy (2g/L) ) W (¥ F v 7y (5g/L) )
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REIEERLGATEIRLZGEA, 25O 1 HIBEEIX 493 mL &HEgtan s, GEL Wi
Az —-HEBENEOHEOIHE THLEM L T d,) ThiChbrETHEL TWwd 74 v hTot
77 FFo v ARKE 1.96pg kg 21T, BRMEERERVIED 5 B MmIERFZETHNIC v
ZVIEETH S 55.1 kg THIZ A2 5 X2 v ADRES5Hrb0—HEKREBIEIZ 1.75
ng/kg AE/H(1.96 ng,/ mL xX49.3mL+55.1kg) ThH % [89], i 2014 FIcRMEERE
BVRELEAZ T XLV ADTDITH 3 15ng/kg KE/HDOHKI 1 2% TH V. LetkicH
2E 7 [54],

APEECIREEFE LTI F TV IAAVIEOWTIE, EEZT R Y - 74 VR (OIV) off
RAEoR#Eics T, #2777 X v AZRET2HN TR 5g/LUT., B LLESEA
v oz HM T 1g/L UTFHEHATEINTwS [15], 2O DFEHEIRY 4 v i
HICERLTRELZZDDTHY (FHER IR 72bDLFEZONS, £ 2 THHABEBNIC—
R R EZE 2, ZNENOMEHBICE T ZRNREMTOAZ 7 FFv v A DRERDLD
FEARKRICEWTAZ 7 b3 v v APREAINZGECOREMICEL TEZT2HICL 7,

EOEICBWTRREIN T AW, EUIRIBT7A YDA 277 X v AIKEKI0IRL7Z
X512 2 pg /L OBEIEAED SN T 5[40], K8 THALZTAvDXIictHs 7 bFy
VADMED 2pg ' LEBADZTAVTRAZ T VXL Vv ADBRERITOIVNERD L, ZOF 7
FhX VvV ARBRETLIHN T Sg / LUTCHERATEZ D INT0E, LA L, EED EU
TIEHEHLDTAVICEINEA 2T FFL VY ADY RAZITGL T, BIFNREDRD A,
HEMED 2 ng /L 2 FE 2 X 5#EEMEHT2d0THY, T LIRKED 5g/LFEHTEC
LRI TE RV EEZONEA, VR EFEL URKEHHA L GEOREELERT
2, KEDFHERIY, 5g/LOFEHTIZTIAVICEENEA 2 T FFo v AT 58%kKEX
ns, 7z, 2 FF VNNV gz VDA T T FFU v ADRERIX 048ug,/ g T
Hb, TThOEZLNIEERKEROAZ T IFL Vv ARIVTIA VDA T FFT VA
DHINT 253, FF v onhv 1 gb=b 048pg b+ 275 Fo v AREENRB
THb, L2L, 2011 D Frisvad L DL IC X 5 &, K 11 ICELHD D b Aspergillus D FIE
BN TAER, 2 VIRAEPEFIED B B A.niger FEFEMRTA 7 7 b X v A OAFERTER I
THEHF[61]. RABEEMICHE LBATbE4274 g/ /g THB I Lhb (RHHIKD
ROERMOIECBER) . 15EFEEH X, 7 = VIBEEFEED D 5 Aniger FEFEREKRD ¥ 5 v
TN Aniger BEEMRHRA 7 T FL VvV ARBEINRVEEZLOLNIDTEFF VIR
VR, AT XLV ABREORHMNTT A vic5g /L OEECHALZELTH VA4 vihoF
77 bRV ARMMTIILERVEER S,

HELSPEREA A voREZHN L T 25861 1g/LUT oz afHE L%
2oNb, 74V lg/LERLESS. ¥3FvirhvlghlhhotrsorFo v ARE
BIXX 2 oL » b ¥ F v 2 v 5/ L R L7254 0fE (0.48pg/g) XV b KE
Vo TDOZ L, HBLLESEA A v oREEZHN L T 5A6 CIEERKEROA S T T
FUUAOHRREIIS/LEARLYIRKELS RS, Doz b dnoffAENICE
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THFF VI VOFEHICE > THRRBFOA 7 7 b Fo v AP ERTHAHEMIZE 2 1L
(L BEFEHFERXF v I A v R FERTLEEHETAHZ 7 3 v Ao—HEKEBHEIT 1.75
ng/kg REE/H XV bbb+ 2 &2, “ethicBadhnweEx 3,

K2REICEWTAZ I b Fo vy A BEILTIE 2014 F 1 ALt oiHlizszEshtnb
[54], % DT 2004 4EH 5 2009 FFiC T TAZ 7 b o v A DERERERE/BELY, 42
Zhx¥ov A OHEEZFRE L 2 WEA X IIEHE[EL Spug/kg LRET L2V FVAZEL
T, HRANCBT 2477 v ADFKERZEV T AV REZHVWEY 2L —vay
ICX DRI LT 2 [64], AMEFICB T INKREBHTH 5L 5 (74 V) IZ4ERERIC
RMENEZHRE L, HIEIL2ED 1 %R TH oD Ty Ialb—va v bRrhTn
%, 2014 A2 7 F F v v A GHlliE T 20 LA Lo I BROBHATON TV 2 238HloF
HICEREFEGINR G (95 85—k v Z A AED 2 0% EHHIZ L : upper bound (% 1.49
ng/kg RE/H, 2 0L LBHIH Y : upper bound 1 1.49ng/kg {KE/H) [54], Z nicicit
BLEREYWEERIFATERL, BNFBEYA v+ 77 FFo v A ORKEXRETN TV
BHEDOREIWrOLDAF T T X v ADEBIETH 5 1.75 ng/kg hAH/H % 723 & 3.24ng/kg
fhE/H (1.49 ng/kg fA#H/H +1.75 ng/kg AE/H) &7 %, iz TDI ® 21.6%(3.24 ng/kg
fREE/H +15 ng/kg fAE/H X 100) TH b . “a&MICESITR 0,

WMHIREBEFZITI FF v 7 uHh i, OIV oRU&[3]ic X i, Bk REHR TS o4
N7 VBORIFEME I NTWE I b, BEFEFEE XX F v I v OREFEKE
A.nigerld. 7 T VAR TH 5T, »0 7 T VBEANEEAF T CEEI N D LBEL
T\ %, Frisvad & (2011) OMEIC X B & Aniger ICHEI N EERKE 7 = v IBEERH
THEBILEGAE. A7 7 P ¥V ADEERIRL - DIXHHREREREED H 5 NRRL3122 72
JTd s (F11) [61], (£ 11 TIZ NRRL3122 #kAMic B WTd A2 7 F F o v A B &
N7z A3, CBS101705 134 F X DN D 2K RO FR CEER ICfEH X LT inv, NRRL337
¥ NRRL @ 2020 D 7 — X X — R T Aspergillus foetidus ([ FAX T\ % 729 [87], AMEE
ECHEEFELZTOXFF v IV h vy OHKHE Aniger & I13RAL2,) IHESTEFEE T EER
A.nigerld. 7 T VA TH 5T, »0 7 T VBEANBEAF T CEEI N D LBEL
TW3 720K 11 TOFZYEMIZ NRRL3, NRRL567, NRRL 599, NRRL 350 TH 3%, Wi
DERICEVWTDA 7 T bFo v ADEFERERIN TRV E2b [61], IFEEEHE I
¥F Vv INAVIC Aniger BEEMRAKA 7 7 P X v AREINHRVWEEZ TS, LHL,
LRANCFHE 21T > R b, (7 2 VIBEEREO H EEMKRTII R nD) 7 = VIBEER
WhClROA 77 bFo v ALFEEDS D > 72 A.niger T3 5 NRRL3122 ¥RDSFEAET 247 7
F¥P v A (4ng/mLEARE) D% b > T, Aniger EEMRPEATEIH 7T PFLVAD
BEREL,. INBRBEF T VA VICHEIT, K3 FF VY INADVEFERLETA Vi
fTL. BREDINARVERELEZEEDA 7 7 M ¥v v A OBIEERHEGHL 72, FEL <138
JTiEDEHICHIE L T3 23, A.niger N4 F~ & 995g OKGEHE 71%) 75 145g (§zH)
DFEFVINAYPFELENTVB[35], N A~RDEHEIT 1g/mL %z 2% b0 LA IR
AN, 2Tk (ReEficiHiid 2880 0) ZEA 1g/mL &REL, 2ot 7 ¢
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¥V ADEE% 4ng/mL (NRRL3122 (kCAEEEINEA 27T XL v A) ET5L, 55
NEZXFYIAAVICBFEAZ T FF2 v ADEEIL274ng,/ g L 7% (4 ng/mLx995¢
+1g/mL+145g), (HFAEHERICH 2 AKEHETH % 5g/L ZfiiH L. NRRL3122 pEC4EpE X
NEFAITFFV APREFFVINAVIIERELEZLEETZLEXFF VLA VICL ST
TAVHRICHEMT 24277 ¥ v Alx 137 ng /L (27.4 ng/gx5g/L) &7 3, AEEEIC
B LHARERICEVTHNRBEBICETDOIRTF VIR Y BERFLEGE, XA
CTHEINT 2 ADXF v /L vy oEIEIE 246.5mg/ N/HTH 2, GELWEINEOHERIT 1
HoOENEOHGFTOHB ICEE)  OEHICBEMLERERIIED 2 BMERZEHICH W 5
PR ETH 5 55.1 kg THI S & 4.47 mg /kg tAE/HTH 23 [89], S5 WEIFA TEIT 2
ANDFF v 7nd v oBIE 4.47 mg /kg (RE/Hic, Bfic*F v b vicsld 542 7+
FLUADREL L TCRDIME (27.4ng,g) #F$ 25 & 0.12ng /kg (KE/H (27.4ng/gx 4.47
mg /kg fAE/H) TH 25, Z#id TDI @ 0.8 %(0.12 ng/kg {AE/H + 15 ng/kg A5/ H X 100)
THY, 2014 A7 T FFo v A FHIED 20 MU EOIT TR E ZE S WEIFA TEIL,
ENET A v OF 277 b F vy A DRAMEPEEN T EHEAEORE WL LOF 7 T
vV ADERNEETHDYESE 224 % {(0.12+3.24) ng/kg {RE/H + 15 ng/kg {KE/H X
100} TH 3,
BBEEBCEZFFVINDVDTIAV~DFERICE VA7 FFo v AIIREINS DT,
ZDORED B THEFT 2, M2 X0 FF v Ah v 5g/L2#FHLEGA. ¥Fvo7Aahy
1 g47-0 048pg/L o+ 27 7 bF v v A BpEaInz it cEz o oRAFHETIE
BXZ 24pg/LOF 27 7 b F v ARREINS, RICENFEYA vOoF 277 Fv v AD
RAMETH 3 1.96pg, kg DT A4 VicFF v 7 NHh v ki KEE CUER$ 3 & . NRRL3122 ¥
THEEINDI A7 7 FF v A (dng/ mLERE) BREFF VAN VITERELZEEL
72MECTH 5 137 ng /LT A VIGBEBMEI NG, FFv I/ Ahvick->T24pg/L DA 27 F b
X VADBBREINEZDTA vHOA 7 T FF v AlF0pg/L{(1.96+0. 137) pg/L—2.4pg/L
=—0.3pg/L} &7 3%,

PDEozero RICENTEYA vOA 27 %> ADRKETH % 1.96pg, kg D7 A4
VICT T VBREERMICA I F YR v A ODEERPRAMETHD o 72 A.niger ® NRRL 3122
(BELFEEEOD BEEER)CHEEINEF 27T X2V A BDERBFF VLA VITEFEL
TZEHEL, 20144427 7 o v A FHIIED 20 KL LX< #E (1.49ng/kg (AE/H) &
HbEGEaTh TDI® 22.4 % {(0.12+3.24) ng/kg /A% /H + 15 ng/kg {AE/H X100} T
D, REWICERE TR, I HICFF v Ik LB BT 3 ]HFERE Angerh» o427 7 + %
CVYARBEEIVDFFUINANVICEoTREINSGA TP XLV ADEDHTARE W
D, NEEMBPODOFI7 T Xy v ARFHICEYT 20 TCREE~DBRIX LV PR A2 L
TEEFEEE 13H 2 72,

INLDT oI F v Inh vilEicEs T 2R EK Aspergillus niger D& 4MEICE T
TREFEFEHE I X F v I Vh VT Aniger BEFEMARA 7 7 P F v A &I, RICHEE
OHIFHIN OREEFEEODH 5 7 T VIBEERMCEH 77X v A EEBPRKTH S
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A.niger FEZERD A 7 7 FF v A BEENREBRHICETLAORED INEVE LTOLE
BRI R EE 2T,

Z7EZUVICEL T2 = vIEBEAE IV 2 = vIBEARICHEH I NS EREEkR» S
HEEENTERI N (K1), BrEICHWT7E= Y VICBIL CTIE 2017 4 9 Hic K0T
iz dTNTw3 [65], BRMLAERERIT7E=v v (Bl, B2, B3) icB L cihd L I3H
¢ TDI % 2 pg/kg (AE/H L 3%E L 72, %D LT 2004 425 2015 FEDEPICHE T 5 ik
BMD 7= VGROER D LB 2 Mt Lz, BEEZ5ET 2548 L& : 1000
pg/kg. AL A : 4000pg/kg) & LR WIGAT 20 U EDIE BREOEEATHON T2 H3H
FloGEEICEREREGINAVEWIFEESHTHS, T HICE ) 2 7HEE (WIE e 1)
ICBEWTH TDI 2 THo T2 720, BFEZEREL Ve LTWw3 [65], 2 oMmEETITE
HEfE 1000 u g/kg & D KIGIC DT 0 7e 70 AMEHF CIRERF T2 FF v /b v afifls
2vialb—vavituniTr—2Ic, HREMTHL2EEIWHDOT -2 FEITN TR,
2016 4 3 HIcBREZeRES ICL 5 7® =y v Bl, B2 U B3 K3 3 &R 015 LR
# [90] THIRENTWE T N RH 25 8, 74 v 25 S bHEE LR, 7 Py Rit»
b7 E= v VviHERIEIRD bN oz, TA Vv ebld7E=v Y Bl MHERAR (1 pg/kg)
PAEOREMAMRI T & 72023 3 1, MIEmRAMED 2 ng/g. “FHEMEA 0.20 ng/g TH Y, B2 &
B3 ICB L CHHRIIRED N o7, 22T, ZOFHOHEM (0.20ng/g) ICAEH ICE
F2REIWEEIFATEINT 2 A0 1 HOBIRE 493 mL 2§ L 5L 986 ng &7x ), ZOfH
FEMEKEZERVED 5 BMfEFGZEFMGICH 2 FERETH 5 55.1 kg THRT 2L 7 4 v
oo 7E=vvy—HEBEGEIE 0.18ng/kg fA5H/H (9.86 ng+55.1kg) &7 % [89], F7-. 2017
9 AlicZetofiic X s 99 N—t v XA VED 2 0% LA LB 7 L : upper bound 1%
5.26 ng/kg tRE/H. 2 0LA EMHIH Y : upper bound (% 5.28ng/kg fAE/H TH % [65], £
TNCHEHE LY A v b0 7=y vo—HIEBIE 0.18ng/kg FE/HZMZ 2 &, 2 05%LA
EHIHI 72 U ¢ upper bound (% 5.44 ng/kg iRE/H. 2 0L EMHIH Y : upper bound I 5.46
ng/kg RE/HL %2, UboZ b7 4 v iR ICEDTHHGFOFEICLY 7E=v V18
WMEREAINRCEEZEZL:, $7-. AMEECIETESE T2 F v /A Vv IEHRBLEZRE
IWE T 27207 =V VR RAVHBEELEZONIYRCFHEBEE T 2 Z Lk,

¥ 72, A.niger DA F~2icxt L, KEELF PV v 2EDOT LAY ZiRE 0.1~10(w/v)% &
LT 4~30 FEfEIEA & 2, K CEEEDESE T2 L wH FF v 7 vEliEhdk [35]0 6. 7%
=< v Bl, B2 (3/KEME (B1:20g/L [65]. B2:25g/L [67]) TH 3 DT, KIEMEEZICBEITL
7e7®=v v Bl, B2 FHEGBICIELwEEZ NS, BETICAERIERY 7E= v VO
PEAEDMT O 2 ATHEMEICEI L CIIBIRSELHE I AR R L BRI R 2 2 & ©, TR\ E i@ L
T\ % Aniger HER DM D B EININY) & FIRREOMAEYIRA 2R TE 2 L EEKT 2,

Frisvad & (2011) DT A.niger ® 7 TV BREEEED H 2 EERKTRD 722> V&
FEED% D> 7-D X NRRL567 Hkd 7€ =2 v~ B2 (3.4mg/kg=3352ng/g) TH Y. Frisvad &
(2011) DL D TableS3 LD B 2K 7 E = VAERBOHERER ) S | FEEHAK TR 7
T=vviE (B2, B4 BXUB6) iCOoWTHAEERNRD L VDT NRRL567 HRTH % [61],
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RICINDBEREFTF VAN VIR 72T 2560BNE LG L2, AEFECSIT 5
FAEERICECTHREBMCETOXFF Vv IAH Vv ERE L ESEA. S8 lE2IFACEIYT
BANDXF v IAHh vy OEBEEIL 2465 mg/ A/HTHZ GELWEIEOFHERIZ 1 HOEE
HOMEFTOHHICEKE) ., Z OMEICEMLZERERMIED 5 B fEHRFZERHE < v 5 PR E
TH 5 55.1kgTH|B & 4.47 mg /kg fkE/HTH 2 [89], 7=+ Bl, B2 i3/kiFM: (Bl:
20g/L [65]. B2:25g/L[67]) TH 2 <, #ETREPICEBEKCHRETo e Tr7E=Z VY
Bl, B2 I3/KIBHEEDICEITL, B E LTOFF v 7 i VICIIEFE L AW L IRESEERH 1R
ZZ T B8, RICESEMM NRRL567 #k (A7 2= v RBICOWTHAEFERNRD S ) TE
FEINTZT7EZV VYRR TXFFVIAAVIEBTLZLLTCEFF Vv ILAVICEENE 7E=
VR EZEZ T REL K IFELETEOTHE TR L T\ B D3, Aspergillus niger N A A= A 995¢g

Ok EH8 71%) 25 145g (F2l) DX F v A A v HRELNTW3[35], N4 4= 2 D%
JEiZ 1g/mL 222 b0EBBICHEBREI N, 22Tk (REMNCFHES 2850 5) B
2 1g/mL ERETB L. BONZFFVYIAAVICE TS 7E=Y Y B2 DAL 23.3 mg/kg
&% (3.4 mg/kgx995g+1g/mL+145g), SESHEZIFATERT 2 ANDFF vV I v D
HECE 4.47 mg /kg fRE/Hic, BificxF v r7rhvics I 782y B2 OEE L LTk
W=l (23.3mg/kg) #F$ % L 0.1ug /kghkE/H (23.3 mg/kgx4.47 mg /kg (KE/H) TH
%, Frisvad 5 (2011) ®##5 @ h© NRRL567 Tl B1,B3 D/ERE 3R TN, B4 i3 B2 4
FERDOHI8 D 1, B6 131200 0D 1 DAENE 2 ONS Ll#lsd 5[61], 22THFF v
NAYELEEIBEZE L CEBNENEAREELES 2 2ot 7= v&E% BL,B3 #0 pg
/kg {58 /H, B4 % 0.01pg/kg k% /H (0.1pg /kg fAHF/H + 8). 0.5ng /kg fA&/H(0.1pg /kg
RE/H+200) 2 E 272, FFVIAAYROLREEIWEE L CTERINS AHEESD 27 %
v VvEOREAEIX 0.11 ng /kg KE/H (0 +0.1+0+0.014+0.0005) & #zx b3, il
2017 FFICEBRLLRELSVBHFEL TDI @ 55% (0.11ug /kg (A%/H + 2 ug/kg RE/H X
100) TH b, FHE CHEIEZHE L T WBia D IE < 8 5.26ng/kg 5/ H (20 &L H#
il 7z L : upperbound) & &E L T% TDI @ 5.76% ((110+5.26)ng /kg A5 /H +2000 ng /kg 1K
H/HX100) TH 5%, 51T, B7E=> v OIEERKNEIVE 0.11 pg /kg (AFE/HD 5 5 90.9%

(0.1pg /kg fAE/H +0.11 pg /kg AE/H X 100) %502 7= v B2 I3KAELETH Y, i
WD LBy *F v iy oETRICH ZEBEOKICK ZEEHTREI NI EEZONS
D CHEE R ATBEUE 12 0.01pg /kg (AE/H (0.11—0.1) £z 513, L 2017 FFicBERE
SREBENFELE TDI @ 0.5% (0.01pug+ 2pgx100) TH b . ARG CHEME % ZE L Tw»
WG DXL & 5.26ng/kg fAHE/H (20 5k LA E#ifi 72 L : upperbound) ¢ A8 L T3 TDI ®
0.76%{(10+5.26) ng /kg #&&/H +2000 ng /kg f&&E/H X 100) TH 3,

INFECTOHELL, KEED 7E=> Y Bl, B2 3% F v 7 v v ofiliEic Buwc, Kiatk:
HSICHEIT T2 e R BBICETBITT 2 8 RELEZGAGICEVWT, ¥F v rh viEliEic
B2 EFEER> DRI NE 7=y v OfEERINE IRAMEPEF L 2GA&TH, TDI ©
55%TH Y., 2017 FILBMKEZERVRE L7 20 U Lo @Er e AHELTH TDI ©
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576% TH2Z Lo, EEO7E=v VvoBREEINL Y DI HIELS RS20, Btk
BRI e RESEHEE 3E 2 72,

Z Oth 2014 FLARE D FEZFEH O HR EER Aspergillus niger \ORIRME KR O #EREEATEICE 3 5 H
RIIMER S Nind - 72[91],

Dbzt dxFyvroanviliEzHeE L CHYNICER X W2 IR E R Aspergillus
niger IZOWTIIABEEICH T, XNREMHTOMHICE W CRIEL 72 3 X 5 FEME R O #ER
FEATED ST 7\ &K L 7=,

2. A.niger RO ¥ F v 7' v ORNENREAER

AIHBICEWT Aniger RO X F v 7V H VIZO W CORNBIREEZRGTT21ch7zY, 15
EFTEE IRBTONRE T 2MHICOWTE R, RETRICEWTIE A niger D[ A=
AWK L, KE(LF PV T ZEDOT AR Y ZIRE 0.1~10(w/v)% & LT 4~30 RfEfFA & ¢,
IKTHEBRIEE L T, 2AEKHE, IBESOESDRREEINS [35], Z0—HT, TAAY
Lo TEFF YV IAIYBHEREDTHBEL-IAH Y ROFF VICHREINS DIIAHTH 5,
FFUINAVIEIBHFORELDETIRLEH L2 L B D, 40%D NaOH & 7/Kic 1 FFfE 100°C AL
HLTD 97%LA EDEFE L. RNEMETH 2 2 & 28 1979 £ Sietsma b OWFE TR S Lz [7]C
&L o, WAL U CRENT 3 5 0, THEREIE (L KB R IR ARG L zmliE e ~ 4 7 m %M
AE DY BEE R LI > THRT 208D 5 [3]1T Lo, BERIC—MRINRRESRN T
SEL. B-OUNTVROFFrvRHT 2L hnweEELZONSE, 20— CLEEETR
DO E LTCL-INA Y REFFovRFF v IorhvBlFicEEN2RENZBET S C
LIRTERVY, WAEICEWTIE, B-IAAVETEDE LT I LA AT Ty LEER
EXFVITVTNOBERNIY L L CREFAI N CEYME CTH S [30], % 7-. EFSA(2010)
XL, G-I A ITFBRC X KSR, TRRCEGR. A & v MR & v o 7 EE
LEMHBAEL 2 EFREINE, 20— TFF VIFHBETHRINIC WIEERH 5 720, HfH
hiczofFPEtahz e b PHEINATHS Bl 2hbDZ o fRESEHEEIIB-ILH
VEOFFVICEL TERNBIEEICB W TERDBREN WD D LEZ T,

EHIC, FF VIR VIZEROMAEEEICHER S L [9], EoCHr L OB MEINIA
PR TE > CTH % [68] [69]e (M) [EINZ{EERE - REWIFEATIC X 2 K 22 FRE A NMEIUHRE -
BIEFAERE BT [70]. 20K EOEROERE (20 ZHSLEEES) © 1 HOFER A
BEIEIZ1ADH-D 16357g (v 2 —2029¢., AE0.011g) TH 5, MEAFOHIIEED

S ADERT, A0ERT (WT), 2D EZTHMITER, RSO TECLT, ERHLTELILT (WT), WX
KB, EEELLT (W), RAZLY, ZEAZLT (W), BbOURT, ELwid, ELwvikd (W
T). FLLWAEY, FLLWAT (WT), B0l L, JAL®L, ZAalvl (@T), KLBHU, = ERT,
BOI, B (WT), hYIKEFRE ALYV TELZT, STOLAET. TV VX, ULk, 06k (WT). F
W (BE). BY W0, BRI VAT, v al—A, wvial—Lh (BWT), wvar—LKELE %
O E), o2 IKERR. ChETOLTEED,

O JEPEN VEERE, WM VEERE R BT,
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HiIERD 20~25%CTH Y [43]. ¥ v > 2b— 2 (Agaricus bisporus) 7°5 it 1kg D54 4
25 2009, Thbb 20%DXFF VIS ViR SR CE [68]. T ofix o D
Termitomyces albuminosus (Berk.) T3 13.46%D ¥ F v 7L A v DI L 7o T 3B 2 & 55 [69].
HEOHEBICHNLT 18 W REXF VYV IAI Vv BEING LIRESEFEE I E 2, ZOfi%
fioT*F v Irnhvol HOVERBIEZ Talo X ) iR L 7.

16.357 g X0.18=2.94 g/ A/H

T, FFVIAAVIEIEEELE L TERDOBREZITORWAZ PRI I LARLICHEE
NEPEINIEFERZEHCE R o720, EBEOEBNERCOMEL Y DL kD,
Dbzt o8ETRICBWTCEFF Y I YOS THEFF e B-IVh v DE
INDEDEAHTHLH, FF VI VYBBEFEERTTHY, B-INAvikFERTE LT
TOLAFN YT LAREERE X F VIR ITROBEFERIICHE 2 & h b, RETIEF TV
TNH Y DERNEREAERDO A2 ERKT L L L,

A.niger HERD X F v 7V VIO T ORNERERBII AT ST e TcE hd o7 [71]
[72]e 7z72L. ¥ FvornvoOsEEicET 23T HmE SN TH Y, Jonker 5(2010)D
sk 3 b BEREERENT 0,1,5,10% % F v 2 v v ERA L 7Sk %2 Wistar 7 v b (%% 5
FEMERE 20 PE370) 1 138G 2 72RO O HE 2 & L 26558, ARG ED 10%IcB\»T
b, M AIREE, AMEL MRATENCBIS 2 v FARA v b, R, BERUUKOEEE, &
REEwAE, I, ERRILSE, PR, JRERE RN RE AT o wFhic s w» b B2t
Ronlhor, 20K, ROFKBRICXFFVELREIL-IAVAVYBEBENTEFF VY I
HvaR)e—2LHEINELEPELLICR> TRV E LTS [73], ZoWE2%T
<. FSANZ(2017)ix. BIIE BRICFF Vv IR B-I1h v RIBBENTFF v 2/ h v
aR) =L INE MO N T RVwE Lz, ZO—HT, ¥Fv I/ rhvar)~<
—HERORFF v id, KEREETH 5 & bR Tw 5,

X 51T EFSA(2010) ic X, FF v 7 h v i3 ANANT, e rofERTHbEIns 2 &t
ZHIE ET v, NERWHEDTHLIZNBTIZREC v, Lz T, K DL E %8 -
TR E CHfbINTICGEL, BHEMERICL ORI NS EHEIL T2, kb, -7
VITFERIC X VKGR, TR UERR. A 2 v HERMEIENER L o R EE R MLEM AL B LT
HMIN3, 20— TFF Vv iRRETHRINIC WHERD 3 7-0, #EEFICZ D F R
INB Ly FPHEINTWS [31], FEGLAEZOEIEEIC DT lE, Marzorati 5 (2017)13558E % &
FMEEETFASHIME) Z HHWCFF v 20 v O KIGRICB T 3BEZBST L. FF v 7 h
v O—FII KGN CHEBEEIBICEE I N, ¢ P eHBRAIRo AL F—L LTINS &
EZELTw3 [74],

T PRI REIR U 22 IR 0 T E (20+20+13.46) /3= 17.8% & BRI L 72,
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FFVYIAAVEHIBRDEBY XF L B-INH LA LEAKREIVR L TTE T
WA, FF VI a—AD-t FuFUERTFALT I RICERINEHEEE D o 72
N-TEFAZray vy f-14-27)ay FiERE, B-IAHVIFTAa—2H B-13-7
Vav PGz rznZzhB L ccE w3 [33][92], £72. b IcHULEL b o
TW3D0, ZArva—Apn B-1,4-77)ay PG LTUEKL CTECnwderu—RA T,
PHI, BEBHN CARKBRBEORER A Yy P =2 %KL Twd, 2D, Lo —2fKy
R CTH DL T —Ex bl P 2HOREETOBHEIZ v e — 22 B0 H
TAAVEDNGE o HLER TS 2 2 LB TERW[2], 2O e berr—X
LEBED B-27Y) a v FiEAZET A X F v oA vide FIELE T L ORI N B ATREMEIZ
Rwdoe&Ezxbhd,

LLEDZ bh b, aEFEFEE L Anger KD ¥ 5~ 7 v 71 v 3 EFSA ®° FSANZ 235
T 5 X9 ICAEMEHECTH 0 IHEEERTEE OB 2 & b ASE LRI ClEill - g ix s 2 53,
B E CHILENTICET L I EZZ XI5, 7. #iBLA% T Marzorati & O 2>
5. fh D RNEERYIBHEFRRIGNM R # I X 0 — RS, BEEY I AL F -2 Ll
HEnzeEzons b, b b ~EREZ KIS T AR MKV &G T 72, 20 BT
EFSA OEZICH 5 Rl [EYB AR b AV F— %558 THY, FFv I
AYBB-TNHVEFFUVILHRINDIZEEIELTCVWE DT AVWEELZ, FF VT
A VRN TR S T IcEERIcHEt N2 b D & E x 7, 72, Schizophyllum commune
DHIIEEE D S L 72 % F v 24 H 13 40%D NaOH & /Kic 1 I 100°CCHLEE L T % 98.4%
DRI L, REMTH 2 2 & 251979 F£D Sietsma b DFFFE TR E L7z [7]e AMEEE CfEEE
W AFF VI v EHHE IR 505, —RAVICER OMIEE X 2N 2 — XFFEARTH B
N-72F AT NI IVHPEGELTTELXFVYRERBRITH Y ZZITB-7 N7 v 5L
AL, BAREEKLTW 208X F v A h v TH D [5], F7z. Sietsma & DIFFED
TKIERETH LB FF Vv EAFRNICHMT 2ETH L X F - E T 57
NA VRN a—ARRHEINZZ L2 b AMEECIEEERE T X F v ok v L FEIEMR
LEZOND [T, I6IC, FF Y IAA VIS DBEBICRBERTH 2 L0, T4 Vi
TEFVINAAVBNRIND MRS L IFE I L, EiEAfR I s Tk aiEIc X 2
ML, KMEBACORBREARZ L 20 AnigerHRDFF v 707 VIZEKRNTORE R
FTEYENEE IR WEEZOND,

A.niger HKD ¥ F v 7'V h v O EEERER

AIHHICHEWT Aniger HERD X F v A vicowC @tk 2 a4 21ch 720, f5ES%
FEEH IR o R & T 2WEICOWTE 2 72, HiE Aniger HRD F 5 v 7 v v ORNE)
BEHBICEEH D L BV, FF v o0 v IFELERIC RS RESRMETHE L . G TH
ZR-IAHYREFFUvERRETZ2Z LAV EEZONS, 2 O—JF TGS ED O AH
MELTB-INTNYROFFUBRFF Vv IAAVEIBICE TN DR ZEESTZ 2 13T
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XV, WABEICE VT, B-I A v R TS <‘:Li7"71/7r7b\°//f7AP§(ﬁz<‘:ﬂFf
VTN BERN E LCRFEMHI N CE 2WE<TH B [30], £7-. EFSA(2010) |
K, B-7 N v IIFRERC X VKR, T LR, X & v HERMIENRE & v o 2 EE AL
EYHBEL D ETFHRING, 2O~ THFFVIIRBETHBI NI WEERD % 720, HfH
HiczosgPRtcn s e b PRI TH S [31], 2o L biIEEFEFEIXL-I v

AV ROFFVICELTHERCBWTREDODBRAA R VWD D EEZ -,

Aniger HKD F F v 7 VISAERNENEGRERICEIH L 728 ) . BREERST TH S, 22
< [P B3 2 B R ERH RS iIcHK O %, farliaib%ﬁ®~ﬁ[ﬁkowf%ﬂ1%L*ﬁ%ﬂ‘%
TH3FEICL 72,

(1) SRR
EFSA 235 L T 2 RAKRERHC K 2L, 7 v b (n=6. HEHAH) 1 990~
5000 mg/kg RED ¥ F v 7 A v & HERR OIS L 72§55 LDy fitiiz 5000 mg/kg
REDL L WG T T 5(31],

(2) RIEHGHERER
1) 7y &AW 28 HREFRO #5335 (EFSA 2010)

EFSA 28 TNO (2009 ) oty CRAK) Z5lHL T30 TEE L LT
%, Mk 7 v b (PEECAHA) 1< 0 OREREE), 1. 5 1 10% (0. 0.8, 4 XU 8g/kg
REIH) X Fvorrnvizatiiktit 28 HEROKS L 72,

DOFEHR, RE, HEHE, KeFERE. R& Mo A L rmEEE IcHEE

R LN 5T, Mt FNICHEEREBROILIED . 10%HE DM &K O 5% & T 10%
TEOMETRED bz, KEDORMEEENLIERKILIC X 2 BHOIERIZZ L < & L,
BHEEECR A ARG TS 5 E 2 bz, lEds R R 13
mirolz, TORENL, FFV AN VT 10% Bk RE/H) TH. ﬂlﬁﬂﬂﬁ
F v EfERMF T b hTw 3 [31],

2) 7 v b ERWZ 13RO SRR
2010 4ED Jonker & DI X B & [73]. MEMESEER 20 PLod Wistar 7 v b GRER
R BB X Z 6 8liR) X F v I Ah vy 2 Tl O GH 2% E L T, 13 HMH
REKGT 2 BpAERE T3, k., ARLMECOFF v 7 viBIE
DORIEFR (£ 12) 1F Jonker H DR D Table 2 DFELHEZFIH L 72,
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* 12 13 HEREEE RS E

BT 0 (RHHREE). 1. 5. 10%
XF TN R 0, 0.63, 3.2, 6.6 g/kg {KE/H
(g/kg K/ H & L CTHHE M -0, 0.68, 3.4, 7.0 g/keg {KE/H
%)

Z OFER, BRIRBIE, BWHEER B X CHEBIREOFHIIIC B T, B osEl. 2
REED 2 VI TENCHBE LB L 2383 Aao T, FHICECTET7 v b D
ool £z, MIREME CG LEE L 22 (LigBH L icd et o 72,

WL L * 5 v 7 VR L O IR EICHEANEEE IR R d o 7203, MO
10%FEDZ v FTEXMEHEDZ v F XV EBEHEN DT ICEINL 72, 10%HToE
EHE OISO T AN F —EE L ) DEV T AL F —EEORHICNT 5K
JGTH Y, BEEFNERIRVELTWS, FUKRIZETOHEL LD & U 5%
BLO 10%HOMEICIHE TN L 7228, WHIREE L L_EIICHE Tk b o 7z,

MR ClE . HE—ED 10%EEIC 35\ THVIME SRS 20 I S i %2 R L 72
B, HRT — X OHPNTD o 7o, BRIARRE Cld, BBEYWE LBEEL 7215
DRI R o N d o7z, REETIZ, D5 B XU 10% TR pH O EEBIEE
SNTHPHEMEEELR . SRR EE X b,

ReRE R T, 5% U LDOFF v 7 h v B BIL 2R 10%DFF v i v
FEIL 2 s TR L 2BE RO EOGIBEE AN IcEE ML 7
23, AR E CIXF F v 7 VIR GIER L 222 S 2 i k7 5 o 72,
BB OHERIZ. WAL 72 13N+ % 'O R % & ik 2 8L 72 7
v bO—RBRICTH O HFEFNICBRSI NG E L3RRI hTwE L TWE,
Z oM DlEFEERICKGOREIIALNT, WTLOHEGRICE T FF v IR
v DRGICRRA L 72 WIRI £ 72 13 BEBEENE I 0 o 72, HL., 10%#EOHD T
Tk T 7 b 7 IR OFRAERPIEZNICEZ IS L 72 CHIBEE : 0/20, 10%7EE
5/20)

L 2> L 2001 % @ Quintanar-Stephano » OEIC X 5 &, 7 b 7 FEIXTHEFNRTAE O
BT, BRREAL LT LN T WD [75], 2NEZT T lonker 5137 + 75
BEOFREITFF v o v OB E ZBFR RV EER L2, fiame LT, RNl

S %5 v 7 v BIEOHER VT 2010 4E0 Jonker H OHiE [73] ICIHE I LI s — T DN
fRE L FRHEIE 2 bR 72 L D H 2 053 L VERR IR TH 3, 2 2oz oIz Litic
BILTUTD XS IcE 27,

HED 10%FECIZ I FRHERE 21.6g/rat/H. 20 PEDOFEAE 0~28 H : (152+300) + 2 =226 g,
28~90 H : (300+426) +2=363g. &£ExbNb, TOfEiHH 90 HIMOFEEIT (226 x28+
363X62) +90=3203g ¢t ExAbND, ¥FvrAh vEBIEIL 21.6X0.1+0.32=6.75 g/kg fkHE/H
&7 0. I Jonker 5D 6.6 g/kg tRE/H &EUMETH 2 D THYMELDH 5 &E % T,
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X, Aniger RO ¥ F v 771 v % 10% (i ¢ 6.6 g/kg (EE/H . MM : 7.0 g/ikg R/
H) £ T&E L k% 13EMBIRL T 7 v MCHEEANEERRR L v L
B S 2 L7z [73]s

FSANZ 13 bt o BB R 2 i, 10%DF F v 7 h v % 7 v b ic 13 MR
%G L CHhEERYEICER L zEeB il sonz v el L, REBRICE T 2
NOAEL % 10% (If : 6.6 g/kg fA=/H. M : 7.0 g/kg AE/H) & LT3 [33],

3) NLRARZ—% 72 13 BRI O S R

2009 4 @ Berecochea-Lopez & DT X % & [93]. HERHE 12 PED Syrian golden >
LAz — (GAERBHIAWE, BEFLWICIRE 60~80 g) ICEENE (v 270 —1E&F
B05%T7—F15%) sdicxFvoarny (0, 214 | 42.8 glkg (AE/H) %,
12 AR EHRE %5 3 2 RS FEME S T 5, 42.8 mg / kg (AE/HEETIE,
FEEERDR & ARER AN IZ 2 N F 1 35% & 30%I8/ L 7228, 21.4 mg / kg (AE/H#E Tl
AREGZFBIEING D o7z, FKGHIRHE TRICMERE 2 FEM L. MR a1 X
TH—LAERRREZE A FFvIoAAvyORE5RICK 3 HDL-C ICEER RITX
ol=PBMEENY 7)) Fid 21.4mg/ kg bw/H Tl 20%. 42.8mg/kgbw/HET
X 39% A L 720 DD G IESR LK 2 HIE 3 5 & 42.8mg/ kg bw/HHEET D A5
B & T L € 25% 084 L 72, KREIRAEIG#SeEME (AFSA) 13 21.4 mg/ kgbw /H T
X 87%. 42.8mg/kgbw/HHEETIE 97% WP L7z, X IR V& F A v vt F
RN, A== F F T F IR LZ—XiEMZ 21.4 mg / kg bw /H TiZ 37%.
7 %, 42.8mg/kgbw/HH#ETIZ 120%., 45% DM MR X iz, YL EDOELL FF
vINR v EREG LRSS, BEHRICX 2 KEIRa L 2T 8 —rEs X OCKENRIE
Witk D&M % KIG IS X &, IR Vv 2 FF4 v = o X — ik, 2 —3
—F ¥V PR —EEEENIES S, LEoFE»r0EEL 38R TO*
FrIoNhvEEZDLZETLINES X UCHEA P L ZAREDRBED HiIL, FF
VINAVIZEDMBRIEETCEI RS ARTH I LE T,

LUl o$RE %521 T FSANZ 13 2017 E0#E < [33]. oW EicHhE%
INT 72K EINEDS, YV TDODIT— AT UANLAR—CBTEFF I
@ NOAEL % 42.8 mg/ kg RE/H TH % L #imff i T3,

INHLDIZ L HLIFEFEEA T 2009 4D Berecochea-Lopez ©H DR Triflahh
BTCOFF UV IAAYDOENEEZREIN TSR, @EHE L W Fikksthbco
%5 CThHhLHEHNPS NOAEL IFXETE R\ EF 2 7z,

O E#GHMRRD £ & »
Aniger RO X F v A vk GE L7zl %2 7 v P icwmmHAED 10% (i : 6.6
o/kg REE/H, M : 7.0 g/kg fRE/H) 1< 13 EERO#R G L 2546 [73]). REHED
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10% (8.0 g/kg (AHE/H) % 28 HRE#R DS L 7254 [311M/7 CHEME A2 FIR
LtWwZ & ZHL IR o T2,

FSANZ 137 v b Z w7z 13 JEREERR 2 Bic, ABERICH 1T 5 NOAEL %
10% (14 : 6.6 g/kg fAEE/H . M : 7.09/kg AE/H) &KL Tk Y [33]. EFSA X Z
DIER A Z T T 6.6 glkg AE/HDOMHHIZLLETH 3 it L T3, {EEHE
D ARRERIC I 1T 5 NOAEL ICBH L TIZ FSANZ # % F54 2%, LA L, HickEHET
BHERBAE RSSO TR & 2 b Aniger HRD ¥ 5 v 7 v 71 v @ NOAEL 1%
I bl2 b oLl 7z,

(3) EfnartEilbk

2010 fE D EFSA o#itiic X % & [31]. KiOnutrime-CG (BERpa%) 18T 2 &
W X T 2 HERYE Chitin-glucan KiOfine 122 T, Ml I X 2 1EIRZERE B
B (il 2.5 mg/plate) 2350 X i, RBNEMEL R OEEIC 25 b b TIRMED
BErREoNZ EETEHL TS,

BEEYE & L T 1998 @ Chorvatovicova b D¥REIC X % & [76]. Carboxymethyl-
chitin-glucan (CMCG) 2T DE{RFEEHERAE 2 H » . CMCG IOV T D= Y
AEHIC X 2/ MG ER (24 WEREE I 3 [BIIEIPEN % 5. 100 mg/kg 4 H 2 TF 200 mg/kg
fRE) Icsw ko RrIRE S T3,

OnmtEibi g & »

A niger HRD ¥ 5 v 7' v v Iic B3 2 8w EABRAE 130 TR b v Tw %,
2010 £ EFSA Ot <ix [31]. OECD A4 F 74 v 471 [77]icih > TRl IC & %
HIREARERABREZ TR CH o7z, 2O 2L, FF v IAh vITRERE
BOTRERE L 75 5 X 9 B mtEld e v T EFEGES (2 L 72,

(4) B Lo

AEDHR» O FF v I v oimkidBiofiRe b s, ¥Fv i vich
T2 ECHEERBEE RS TRON TV REEEZRLTEY, FF I viC
FAERICECCREMEE 22 X5 hBfaHEER AV o LTSS,

MRS MEAERTIX Aniger ik xF v 7 vh v 2SR L7fR%E 7 v M 13
R (73] £721% 28 HE BIREHED 10% % %5 L T s E R L
BB LR ENTz, £ 2 CTIREFEFEH X FSANZ L [FERIC 7 v P 2w iz 13 56
ABRRE R A e, AFBRICE 1T % NOAEL % 10% (6.6 g/kg tAE/H) L HWid 2 &
& L7 [33], L2 L. A niger kD 5 v 7 %~ NOAEL 1 ifkfE & & IC R
BCThollzoERIhU LofichreExbnd,

v McBIT AR
2017 £ 0 FSANZ O 2L F O & 51035 5 [33]. 2013 4D Bays b O
Hick b & [78]. A niger BAKICHEK T 2FF v I7vh v o EERT 7 & RX IS
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ELCEMI N, AFFEIE, HEMICR A2 3 i cEf S Nz, PERE X, RERDY
EAREEIC X D —MIcfEE e R dnzE <. 21 %2 b 70 k. BRAEERE (body mass
index: BMI) % 18.5~34.9kg /m?, LDL-C D ZZJERFFIMIEL ~ v id 3.37~4.92 mmol/L, ¥
ZYAVEE1H 3 [H, 6EMEEINT 2 L ICFET2H L SN, BRIMERE I, FERE.
DA, BIRE, DIMERE, IR, #3, 40227 ) —= v 7#ifhicigE 2 A ) &
2L REEZZYT I Ao, R OEREOZLEH Y 5% LAE, ¥ 72 38
T IIAAE S B RS~ OBBE ¥ 72 IARAOE., LI nk, EHEIE. FFvIorhvE
45¢/H (n=34), 1.5g/H (n=33), 1.5g/H¥xF v rh v+ —7HHY 135mg/
Hm=3) $/~377RL L TKH (n=35) D4BDOLENNICT v XL E NI,
BE513H TertHnCiThn, BEERICKTIEIIC 3 7er$o, 1 H3E, 6 #
A 7 e 2R3 2 X5 4aR sz, SBRAT O MIRAE <1k, TSH. MBREL, AEARESR S
OZEfERsIERRE (P Y 2V 4+ Y F, LDL-C, #2127 18— LKW HDL-C) #Ml5E &
iz, WEERE T, IBERMIEO 2 HEER T2 OB T £ <. MEFRFRESEHANCHES X 5Tk
b oz, FEhiIcthoy 7Y A v MR IR o 72,

HERBHIAIE, 55 4 BER O 6 ECoFiiic s Cld, K&, T, ZERINEEYE. %
{t LDL, 4 v RV v KONREEELPHEEA P L RDIEETH B R F2-4 Y Tm 2z v
ZUE L7z, BERE X, AFEFR BRETRUOBFETORIICONWTA, v X2 —%%
J 77,

6 HED*F v 7 VIBERORAMEIT—RINCRIFCH o 72, —EOBERH TITERE A
LR OGO ME L2, Z0MEI: 3 Bl wITnd 77 R L ©
MICHEE I ol ¥F v VA v 45g/HERM L 28858 D 1 Nid. #tkE B %
(gastroesophageal reflex disease) DFELZHE L. FF v I h v RUA Y — Tl %
MR L 7=8EaE o 1 AiE. @85S (bowel movement) DN E A R @EFE D 2 fFoBER%
WE L7z g, RE, MBREG. MR L. £ 72 30GEIIINE. & HRRIINE Ic A B %
GBI L 2Eid 072, 45g/HD X F v 7 vh v ofkbid, iEHh ot LDL %
T RERB L CHRBRICHY X7, o 2 >R L, MiET O LDL &L
Br RIS hrolz, ¥F v I Vhvoffiftld, a2 XA 7w—n1 HDL-C, P27 V&Y
Fo Znva—2x0 ROA v R Y YOIIHL S VICHREICEE Z KITT 2 L ida, £RKRT
DF2-4 Y TR AR B E RIT S b o7z [78],

FSANZ | & OWFE CTHE X W72 BREE D b B o AL AR IR 13— & B o M 2 8 AL L
FHBRICESHEONE Z Lo AEERTIERWEEZONS, KR IZLEMED 2 IFER
MO AER L 72d DTlER\ws, 4.5 ¢g/HDOXFF v 2 v iR WERE BT 5 »
7 RWERE DBHEL TRV LB ZOMELLIERIOT L LB TELLERLT
w3 [33],

2010 4£ D EFSA Ol = — Y 2 RKECEMI N 45g/HoFF v ornh vk
f AR 72 MR ER T 20 NiC 4 B[ 5 2 2 RO T — 2 03508 & LT 5, 7 o 1 © EFSA
FEEE Y 7 v X oAb, BRSSO WTEHEHA R, 77 v RONEBAHTH 5729, 15

59/ 69



B EEE L TWw5 [31], 7. [FFHEIE T 2004 4@ KitoZyme ££® Study Report

bt MBIy F 7 AT PRI 2R L7z L d#lad 5 [31],

2017 FLARED X F v v v o MCB T 2HARMRT 5 2 el TE o7z [79],
fEE %S E L FSANZ @ 4.5 g/HDOFF v 7V V@R WERF IC B T 2 Whk

BITEF & DEE L TWwARnwZ & L EFSA Dk MW [FRERIETE] TH 2 L v o EEET

Frd %,

5. — HBIE o #E5HEF

(1) BMEERS L LToEIE
Wy [ Fvonhy ] BEPECTRIEETH 2720, ZPEICE T LEBIREDT — X (1F
. L, ¥F v/ uh vIidEROMIEEEICE T 2 BREEKRS TH 5, KRNB)ERER
DIEHA TR X I 20U LEoFF v 7Aoo 1 HOFEEREL 294 g/ A/HEE %
bbb,

(2) NREMLHBROBEE
SEHFELTCW X F vy A vid, HHEEL LTRE S HoBECHD, FF v 70
HvELT, BEIHOEEICHWEREH R IREEIHEICH->TIEZD1ILICDES5 gl FT
BUINEE LRV, T/, REEROTEMATICREL S TE AL AW, 2 wH T 2REL
TWw3,
WicxFvornnvPltidR KEHECHEHAIN, ZOTRTHEREIHEFLZLEHE L
FHARPETOREIHEHEE,LOUTO XS ICFF v I rh vy o KIBIE ZH#HEEL 72,

1. WRERARERE 2 b L ) EEIE
FERERLFEE D LA E D 2 E ) HERE A L2, SEIHIRF TP XIE T PR
hERFREI 2T L a—VERETH 223, BENICE W CRERE B BEWN CREZEEE
LCHEI SO (Tra—ngy 20 R, 5L < id. RE, BEZERE L TR
b o (Tra—nsy 15 Bk &, HWRREEE (REBCHE., 77 v 75—, FKRK
DHREERMLEDD, F=tr 74 v, vzl — REy b, V70 ThAE) ©2FFH
CRAlE NG (BUT, BEFEE HREERELY b CREFEH BT 2,), BREEICIZT
Fooighr)va, PR boREZFERET 2000520, 7V v zEEIE Lz on
FThD, HHRREEEIL, WiErRe 2480 b OMREFTN L0, REBICHWHERL
REWHD 2~3%RETH 2, REWOENHER ITFERHM, $7-. BNEEELH LT
DML CEbDD, HEEDMN 7 HIIHED L O AT TH 2 [80], EBUT X, HERLE
ICHEED ORI L OIRGE GEE) BEE2HHE - AR L T b, ETEDFK 29 F57
IR E O BERNCIGE SN TV BN 1 A%7z ) o FFEW K O H R E O RTEEE D
EERRE D D REE SN LA, FERRGE GHE) BIZUAT oMY Th 2 [81], £ K
W37 20, ZOBELXD > TEEIWOFHBMEL R L L35,

60/ 69



e 35L; HMREER 01L REEEAF36L (RAAD 104011 TA)
L7=23oC, BEWEHkoFF v Irvhvyo¥g1 A—HEREIZ, FFvI7rhvo
R R RME, 5g/L X 0. Tadoil v gzt L 7=,

RS 1 A —HAGEE  9.86 mL (3600+365=9.86)

XFUITNVRY
5000 mg/1000 mL X 9.86mL=49.3 mg/ A\/H

2. BE5WEIATERYT 354 0BIE

B EARE QBT A CTEILE L, BIEICESET 2Rt 2 ER L. T 29
EE R - REFECEWT, UEEEOH 23 GEIC3EMUE, 8GAH 1 HH 72 Y il
PET1AUET S LHEL-E) OEE (20.0%) ZRAANDICH T CTEHEL 254, 4
UNRETRCHEEIWEEENLAZLIRELRZ 1 AY720 oRE S EHEEIE T
493mL/ AN/ HEHEE A n 3 [82] HfficcoBIcFF v A v OB KFEHEL T 7=
LA TioRE R 3,

FFUITNA Y
5000 mg/1000 mL X 49.3 mL=246.5 mg/A/H

3. WREMBKOEBREDOE LY

REIWFE DL TIFA CTEINE N A REEEZZE L. RIEEE S 2H5 2> HHHL
7249.3mL/ N/ HZEZ XS HOMEEEBNE L T8, ¥F v I/ hvp it KR E O
HEh, 20FTRTHEREIHICTERGF LA EZLLEA. F V270 h vl EBIE R
246.5mg/ N/HE R %,

(3). lHoERE T L ®

WREGHTHEZREEIWEIrOLDFF v I AD v OHETEIEIT 2465 mg/ A/HTH 3,
Zhiz (1) oTPBEICECTRMEERST & LT 20 %L FoERSERL TWw2 5 v
sngrv 2949/ N/H) ®10%LATFCTH 25, A THRICERLZEY, FFvranvik
HEPIFICH Y, VA4 VICRETH S T L6 (25], FlxIEA (FRG T L —EAEEKSE
AV T L) Lo ebic, VA4 vhcilEd s (Tsh ] LENns,), BYIX
BT A VICRET D LEmeE LCoffifiziEn o> & h b, oS E S ETIRICE
WTHUERICBRE S NG, ¥F v A v OBEIZRNE LG EHEL - L2 T 72
P— b 6-15um FEEHZETABBILICT FAL—F 1-Tum BETAHE, HEEORTICH R
W74V —%5ThE%ET5[11], W74 vhic (FFvIonhvizagd) 30 0EEL
W L IRHBASECHERINS [25], UMbzt oigESEEEERFF v IoAA VIO
WO & L CEYNICEER S W 2 58, KeticBarhnweFE 2z,
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A)

B)

HEINAS I Y Rt

KiOnutrime-CG:Kitozym(Parc Industriel des Hauts Sarts Zone 2 Rue de Milmort, 680 4040
Herstal Belgium) [83]

KTS CLEAR : MARTIN VIALATTE (79, av. A.A. Thévenet CS 11031 - 51530 MAGENTA -
France) [84]
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