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HEA THR{b#ish ) (CAS No. 1314-13-2) ([ZOWTC, AL (BEFn 22 41k
A 233 5) HFH13KE SHOBEICHE ST, NOEEELZEZ I BENODRN &R
AL THDHLO L LTEAFBRKENED 2WE RRAWE) ELTEDDZ &
[ZOWT, BHEER A2 W TR AR ENLZ 5 Lo, Bbdgnid, FizksnT
WREL ., IBEWNTHESE LTERNICRINEND EBEZX 6N Z LD, BN EEER
SN T HER S 7B 25Hlc I T 2B R L7,

INETORMBEZE RO G, BEHOERNEIIEIZ DWW T, EIZ/NEN S
WS, EERENENT 2 ERNOEFEENME . EROWIERSMET L, NIEMESE
MERBIINT 2 & & 2 bz,

i EBRIZ B35 NOAEL 1%, #ifn & LT 48~102 mg/kg AEH/H & ST
W5, [BIEERNE R O AEIZ DWW TIE, NOAEL K& O ANE 2 I © & 2 a7
BHTVDZRUY,

AEFEFSAE TR OWTIE, S LS WITE I k3 2 BB D 2 L 72 R
TITREWI B E RIF S 2B 2 b,

BEFMEIZOWTIE, 2 E TORMELE B S OFN & O EH OB MO ER
RO RO mEMEEMITERIZ L - TRERIE & 72 DB s@ T e v & &
Z bz,

NN M FRNC LB IR RBR Y THD Z LITEEL, £ MBI 2HANLED
7= LOAEL 0.94 mg/kg RE/H % 1.5 TR L THF 5417z 0.63 mg/kg R/ H % figh
BINEIZET 2 RIREE W L7z, AARANDOREFED S O OHEE — HEREIL,
R RS Y Tl 0.10~0.15 mg/kg {AE/H, FIZ@ KR AESL Y Tl 0.55
mg/kg KE/H Tho7-, BLHEEANEIKE L THEH S NZSE OHEERBREITR K
0.0223 mg/kg AEH/H TH Y, B blishz 23K E U THEH LI/EmAERL T, i
hEEEICBE T 5 BIREZ IR T 5 flaEtEIR VW EE X b s,

U bDZ ot Bbiignid, BRE LCTHEL Y A TEICESEmEtH s
NBRVIZEWNWT, BRI TAZ EICLD NOEEZER S BZ DN &n
HohThHbrEZZ LD,



I. MR EBEOHME
1. LA %&
Al

2. YRS D—HE4
4 . B eign
#4, : Zinc oxide

3. {4
IUPAC
M iebagn
#i4, ¢ Zinc oxide

CAS (No.1314-13-2)
M4 b ARgh
Ji4, - Zinc oxide

4. 9FRK
0OZn

5. 5FE
81.38

6. #EEX
7Zn=0

7. HEEFRER

s : 1,950°C, >1,975°C (JIE T)

WA = (BEAENZ ENSHEIE ST

B : 5.67 g/em?3 (20°C)

RRE = (AERENZ ENSHIE ST

S (BFR R OIEIR) . BRA D EL RDIREE

TRV iR g : 0.728 mg/L. (20°C)

T B ) — IR AR = (WEENT)

FiAE e 7 4K s — (fRY) LR e A Sy T TEETE R
8. FRDEHEE

WAL HEn 13, MR B (6 d 2 ZAE AR BETEPEIC K0 | b b AL RS



DOFMEMIRFICR L TCHIREBET L EEZEZ 6N TS, BIREE L TE, HFEAK
TEEMRASHIT L0 ZEH & L TR I,

WAICEWTIE, KETEREE L THEEINLTWS, FDA 12X Y GRAS

(Generally Recognized As Safe : —fRICEZEE LR END) WEICHEENTE
V. HERGEHE (GMP) O F TRMIHENTL2ZERRBOLATND,

ARl RIEERHE IS  BIEBEHE G b8 s, £, B
f/EvE (AN 22 4REETREAE 233 75) 55 13 550 3 HOBUEIZHES & | Mbdfh 2 A
DREFEZIE D BENDORNZ ERWALNTHDL D& L TEAFBRENED
DWE (RGHME) L LTED D Z L2 oW T, BEWLERIEAE (CFEL 15 Fik
S 48 ) 24 5REF 1 TR 1 ORI S &, BATEHRKENLREMEZEE
B&IC/ MR AR O FFE D I S vz,



I REHFICRHIMROME
BWEEZTERIT, 2015 FICRLTMY [ 7o miish) KO ThEedEn |
DOFHM, 2017 FEITTERACEVK OB O S IEICB T 5 THg ] OFEn, 2018 4F
IZXPGNE THiER ) OFHMlZFEL TW\Wd, (Bl 4~7)
ZD, SEOFMIC Y 72> Tid, EiRom AR LoD, KRRk
I, LR ICEE T DR R R AR LT,
PR ZEME TR 2 BIRRI R LTz,

1. RUR - 5340 - (K3 - Bkt
B VSN I XIRMEEREE F CHIR CTH DL Z & D, EIK Y U T S AR LA sn 1.
BIZBWTIEM L., S CHEE LTRSS EE 2 b=, (B8 2,
8. 31)

TEURECEKEEN S THign ) 12, BEHEESR OIS\ T, ITD BV lEIN
TW5, (M6

“HRAN 104 (BYE44, etk 64, 51~66 %) (CHEBRHEN. WERMEN X IXmRL
ey (BgN L LT H0mg/HAHY) 20 7/ CROBRSE, 2 BB XIcA
A IR ST RN TN, AT OB AT L7k R,
Rl AL g T HERR M g0 K OWRRR High & LR CTIRIE CTH » 72, H 5% 2.5 FEET
Cmax ([ZEZE L, £ OFHEIIFERR SN, miligdhish X Nfbiigh T, ThZEh
221.2, 225.2 }x X 159.83 pg/dL ThH - 7=,

CREE RN 164 (BT A, LktE 84, 18~455%) [/ /v = EEHiEh, Wb
fign T 7 = gsh (ZhEndishé LT10 mg, £D 95 H 1 mg 1X[67Zn]
THERR) OV T U A b2 H7ELELT300mL OKEESHICROEBRSE
ok, SHSH LW OO RAE [IQR (Mo Ar#iH) 1 X, 7=
e T 61.3 (56.6~T71.0) %, 7 /L= EEEEENT 60.9 (50.6~71.7) %. (L
TEgn T 49.9 (40.9~57.7) % TH 7=,

-SD 7 v b (M, &8 7 V0 ([CERbHEN [24 CoPREEE) . 1,016, 2,008 Xix
3,000 mg Zn/kg filkt] Z 10 H R G LIRS, WTho& 58I\ T
b, B ERICERT D Zipd Bin MO ZnT1 a1 ORBNMET Lz,

THHEECEKRHIE THESR ) (2, HSnORNEIBO £ & & LT, ik MIBT
LAMAICESE, LTotBhHEsNTnD, (ZH6)
s B MZBWT, T EI/NENORINES D, B OBRENS TS &
TEEPENE & . HEROWICRAME T L, NIRRT 5 &35 2 7,

U S iz g o P, WIS ZH RO 9 B R DIHLEICBAT L2 ISR S h3HE
PICHR S e dign, SRPICHRE S 7o g, BUE D DITHIC W S HER R S D D,



AR O O WL ET, BHFPOEMOWINERL Y @RI LNDHD L
E 2T,

B MANTIE, EENITEE (9 60%) RO (K 30%) 2% < 9 LT
B, Fim. FOMORRERC G IS ST 5,

c B MCBWTER LT 0K T0%~80% L, £ 10%I3R F IRl S A
Do IEZOPRERE & LR, MER, BE. B, TERH D,

2. SH¥ICET A MR

(1) AU¥SHERABR<SEEH>
Eefb i gn (A : 97.0%KF0H) O 7 v b &= AW - 2k iMERER DN e S vz,
WRIIELIORENTWS, (B3, 9. 10)

x1 FESHHABREE (&H)

s By LDso(mg/kg 1A ) e S
g PRI - DUtk 1t i B SRIER
b %@Z&F >2,000 | SERE OB L
FRHZ « S%Z£F >2.000 SEPR K OFE T 72 L

ey e

a B E A EIEIC K DR

bREEL LT, APV,
¢ 1 24 WF[HIPAZERGSS

TBEURECBKEHNE THEgh) (2, B biign 2% N4 G- L7 BRIZI VT, LDso 13
~ 17 AT 6,384 mg Zn/kg K., 7 v b T 4,015 #~12,045 mg Zn/kg (KEHE TH -
TmeHmEINLTWVWS, (= 6)

(2) B - EBIcHT5RBMRVEERFESBR<SEEN >

Fefbign (BUH) : 97.0%KFNAD) O HAREGR Y 3 %2 F 72 IR & OV JE Rl
PERBR DN T STz, CORE. IRISxE U T3 24 R4 IS A IR EE DS 2151
(B ) TR BATZDY, 14 HRRITITHEK LTz, MROFEIR, L O W0
2 (341) IR LI 7 HILIZIZEHE Uiz, RERBEMEITRRD o
e, (M3, 11, 12)

Fefbdign (LA : 97.0%/KF#I) @ Hartley £/E v b & V72 B RRAEME R
B (Buehler %) 23341, fRiIEETH-72, (M3, 13)

2 BFNEZHWERBRTHLZENHEEEEE LT,




(3) HEMEMHER

BRI KN E: THiE) (2. FREREREh L AKFn & v 7z 13 M d S E
Wb (v A, REERE) | FERRHLEN — I KFnd & N 3 s A A EE R R
(7 v b, UKEE) | Hilgden /KT 2 Hu - 13 R 2wl (Z

N OIREERE) ROHEEHE 7V e T — M2 Hv 13 B AMEE ﬁ%
(7 v MIREERE) BRI TWD, 2 b 0B 515 54072 NOAEL I,
fign & LT 48~102 mg/kg KE/H ThH-7-, F/=, #ight/ 7V ktn7— %
iz 13 A SRR (7 v b, @ﬁ&@)mowf@\%MWﬁﬁ%
(7 va v mgmsn) (BB 2k (2015) 2BV T, B8 LIzt ROFEI A
T%é:kﬂ%\N@EL@%ﬁif%@%&éﬂko(§%4~W

(4) BUESERUENAMERER
TEECE KGNS THESR ) (2, 1B MEER & U Chifgiigh 2 v 7z 21 204
MR MEREE (Z7 v b, REEG) DRESNTHDER, KRBRICBIT 5
NOAEL O¥|WriI T& 7o ST b,
F7o, BACHEESR Z W TR RAMERER (=0 X #Blok#h) 23 2 3Breds S
TWAHD, EBAMEZHB CE LA TRV E SN TS, (B 4~7)

(5) EERESHHER

THURECEI KRN THEgn ) (2, S blEsn 2 vz 1AL O 2 AR s SR
Br (7> b, BflRRO&ELE) DHRESNTND,

1 HARAFEFMERERIC DWW T, AR D BlEM OIRE, BEFE K OVEFHIC
JAF T2 B3 % LOAEL (33 biligh & LC 7.5 mg/kg {K&E/H (High & LT
3.6 mg/kg fAHE/H) | WEMWICKIFTRHEICET 5 NOAEL (3 kiign & LT
30 mg/kg KE/H (Hgh e LT 14 mgkg (KE/H) LHBEINTW5D

2ﬁﬁéﬁﬁﬁﬁﬁmow1\Kﬁﬁm%%ﬁ%%wmimﬁﬁﬁ%@ ZEA
% LOAEL (3 b#fign & LT 7.5 mg/kg RE/H (HifH & LT 3.6 mg/kg (KHE/H) |
AEBE K VR BN KT T2 B9 5 NOAEL (3 b ligh & LT 15.0 mg/kg 1K
H/H (HfhE LT T7.2mgkg RE/H) T 5d

PLE®D 2 REROFEFR S | WM O AR A FIEICOW TR, BE ikt
T DM ENZ L NRVRILICEB O TIL, REMICEEE RIS WnWEEXD
ZEIEHRE LI SN TV D, (B 4~T)

(6) BInHEHER
Fefuiign (RUA) DRAEE A FV TR IR 22 R 28 B ekl hs Feh S vz,
F%i%z:ﬁéﬂfwékﬁwﬁﬁTﬁoto
snfb e OB cmERUBRIE, B KEHEE T ICR#ichTnD
(%%@



Flo, INFETORMEZEZESOFMAICE N THE LN TW A HEMEA M DB
LR ORI D | ERIZ & o TRERTE & 72 D B ism B2 n s STy
%, (BH2, 4~7, 14)

UEDZ ot BRNEEFERIT., HEMLEWITERIZ & - TREEE & 7
BB AR A &I LT,

x2 BEEEUHABREE (RIK)

R PO LPRIREE - 58 i R
Salmonella <TA98, TA100, TA1535 k>
typhimurium 9.77~313 ug/ 7 L — F(-89, % 2a])

(TA98 . TA100 ., |<TA1537 #>
in | 18)72e8% | TA1535 . TA1537 | 2.44~781ug/ 7L — (-89, & 2[E) | .
vitro | ZEHLEER | #F) <TA98. TA100, TA1535, TA1537 ¥k>| ™=
313~5,000 pg,” 7 L — ~(+89, % 2 [A])
Escherichia coli 39.1~1,250 pg,” 7 L— h (-89, % 2 [a])
(WP2 uvrA £K) 313~5,000 pg,” 7 L — h(+89, % 2 [A])

1E) +/-89 : EHHEMALRIFAE T R UEFAE T

(7) EMZHBIFH2HR

W EmE ThREedEsy ] KON [ va s medgy) (B2 I8 5E R
BIFDIAEZEE 2 T, [HHACEOKEEE THEn] 2k MBI A2 EBOE LD
ELT, UTFOXIICE#KEN TV D,

WNEEHnE T 7 va UgdEgn] (G820 I2BWTiE, & MBI D HAIC
DONT, ENETEIZB W TLO BB G Z 0 RIGERBS mW & Lo 7=
FRAHENC X 2B 2 W CRIMiT2 2 & & L, b a U ERHEh Of% D BRI
B4 %t MIBIT DA LM Lok R, RiLEK SOD EEDK T2 Rl A
> & LTHWW, LOAEL % 65.92 mg/ A/H (0.94 mg/kg iK&E/H) (#ghs L
T) LWL CTnWa, ks, AR FLUR, i L ORI OW TR, o7 E
WNRRBDOONNWEB XL LTS,

NEkmE Thifedien | (2B W TiX, WY Thilgiisn ) Oen ORI
Wy 17 v a U fglligh ) Qs OWINMEEZ ERD Z &i3enetBx bt s L,
Y TRREETESY ] OFiEN & LT NOAEL/LOAEL O I2 4 7= - Tk, 7 /v
= RSN & [FREIC, LOAEL % 65.92 mg/ A/H (0.94 mg/kg K#/H)  (HgH
ELTC) LHBFLIZE LTS,

TEIRCEI KGN E: [Hidh ) & OSSN ERHNE T8 I2W X, By
FHmE T v mign ) (B85 2k KON Thifsaign ) DIRE, #r7c 72 i3 aesR
TE72WZ &L E 2. 2 OFHMN & [FERIZ, LOAEL % #figh & LT 65.92 mg/
NB (0.94 mg/kg (KE/H) EHETL TS, (BE 4~T7)

10



3. BREMEICOWT

(1) BREELTHEALLBSOHEENE
JMPR TRl S 7= 8Aitk 0 BiZH 0 25 RRERT — % (SElfE) = Hvw i
M, b ~OEfi% 0 H OREES A RO R AMEIL 8.33 mgkg (A
P& 1 kglha OREITEREL LE) @GSN Tn5, Bessh®is (b
HEN 97.0%. 1,000 778K 4 g & : 700 L/10 a) DA ZhAL Ay Bl &:1% 6.79 kg/ha
THDHZEND, REIO 1 EEAMA Y- O EEITA KT 56.6 mgkg & #EE S
e, EREER - REFEICECZEDEIRHAEIC IV ARINATHD, b
b OWEEEE (3.384 g/H) 6. AAlZ 8EIFAM LI b 2B LG ED
Fefbdign D 1 A47- 0 OFEEIT 1.53 mg/ A/H (A 1.23 mg/ A/H) TH
D AREY T O EREITEEREIRE 55.1 kg TERL7Z 0.0223 mg/kg &
&R EHEE S,

(2) FROEFERRR

O EERERE - XERE
BFICFE RER  REFAE LW fiiho— BERENHEINTEY [

(5,865 4) . B (2,782 4) | &M (8,083 4) ] . FOMERRKELE 3

R LT,

(&P 17)

(=M 2. 15. 16)

x3 HIHO—HENRE (FTHREEERER - REHAE)

TALESREY s CAL: Lt
(mg/ A/ H) P fE Hh i P iE Hh i P E Hh i
2R L) 8.4 7.9 9.2 8.6 7.7 7.2

Rk 28 AEE BAERE - RFRERFDIERHCRB W T, figho— HEBEE DO /540 2
WEINTWD, B (21,952 4) ORERERE2FE 4 18 LT,

(ZPA 18)

x4 HIPO—BEREOHM (T 28 FERMEE - REREHAIER)

wEs | g | s Eggf Eiﬁf =t % A VfE(mg)

TN I oy

G| N mg) | g | 1| 5 | 10| 25 | 50 | 75 | 90 | 95 | 99
A

(18%% | 21,952 | 80 | 26 | 00 | 28 |41 |48 |61 | 77|94 |115|13.1/166
LI k)

1)t Mo O L 13 BRAt

@ EERE
Rk 28 AEEALEME OB F DR BERE=X D VITREIZBWT, 154D
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ARG (40 LA E 60 miRd) (2xf LT 3 HMDOZERENTON., BFH
KOHFHSHFERELNRE I N TV D, FRAEIT 100 pg/kg (KE/H . 7 — % OFFHIX
55~190 ug/kg IKE/H TH-7-, (S 19)

(3) BREK (SRS —2—ERUVKEK) RUBELISOHE—AERE
TERECEK G E THER ) ICREdE STV D, BARICBIT DEEIK (R xT L
U4 —Z =R OKEK) K OEFICHKT HH 0 — FEIREOR HEEZ HW
T, #HighoftE—AEIRELR M L (&5) , FHWREED VIX0.10~0.15
mg/kg (RE/H, HHEZ<EBRL TS EEE LSS (HEIE) ORMED
V1% 0.23 mg/kg (KE/H Tho7o, T2, WRLZABEHY & LT, oMM
&L CREMER MO Z A THEE L72HE . 0.55 mg/kg (K#H/H Th o7,

(ZH 6)

12



x5 HinOHEE—BERE

BTS00 AFEH kD HeE— HEIE
%ﬁa BRI fisn 2 BET 55 B 1 AN¥%7=0 REHT=Y
i T2 i (mg/ A\/H) (mg/kg AFE/H)?

I 73 e Jh A A N UL 0.0071P 0.00013
FRFEH Y KB 7K 0.019¢ 0.00035

’E 0.1004

&t 0.10

ER - RERE | I3 TV —X—¥ 0.0071b

JKIE K 0.019¢

BF 8.0¢

&t 8.0 0.15
fign a2 < | BRRERA NSV E A 0.17f 0.0032
EHR LT USRS 2.08 0.038
D EREL o 0.190h
=% GE At 0.23
BERE)O | EHE - %H%HE | Ix Ty — X8 0.17¢
RAH Y KB K 2.08

BE 13.1i

Z DO 151

&t 30.4 0.55

a (KEIZAARNOERYTH D 55.1 kg ERE LT,

b BEERRIEIZIE, 2014~2015 FZENIZHE L TWD 2 R 7L T 4 —Z —HHOHE RS TIXHESH A
B SN ot=720, BRHBRO 50%0High %z &ie & E L, 0.05 mg/L MW=, —HEKE
Wi, BAREFAEICB T 2R MVKOBEHOBKEDFEE)TH S 0.142 L 2 H\\ iz,

e VKON DOMHIEE D 5 L RETH S 0.02 mg/L 2 AV, —HEBKEIZIT, EBAEREICHT
B IKIEKDOFFEKEDFEYTH S 0.966 L & iz,

4 ERERA ISR D MEnERURO R E T 5 0.100 mg/kg (KE/H % HV -,

@

[y

D PRk 28 AR E AR - S IHARIE R O R IRE O TH 5 8.0 mg/ N/H Z Wz,
CHEATR ST, EPNICHTE L CW S EER OHEE I R T VY 4 — 2 —HOHMREZNE LT —

D) HikEETH D 0.2181 mg/L # Az, —HEAKEIZIL, BAKEREIZRBITSEHE MVKOE

HOBAKED 95 X=X A WETHD 0.8 L & Hu =,

g HHERIRIEIZIX, WK CTOIHSOBRHIBED 5> LiEME TH 5 0.96 mg/L Z vy, — HEAKREIZITE

IKEFEIZBIT DKEKOEKED 95 R— U XA NWETH D 2.17L A=,

b [ERERA B D SR IR E O K EME CTH S 0.190 mg/kg KE/H % F 7=,

Lo SRR 28 AR [E RERE - ek
R,

T RIEE R O HNEIRED 95 N—k L Z A LETH 5 13.1 mg/ A/H

AR L LT, TOMOoRE LT, KEKERMOEINO—HH720) OFMALZED b

FRIET&H 5 15 mg & Az,

VLbX | B LT S 2 b dmsn R 2RI L > T @H
DEATFBICE N TEMPOERL TV S OB 2N S & 5 rgetEid iy &
EABND,

4. EFRREEFEICH TS FEME
(1) FDA RUEPA [ZH 1+ B EEl
EPA (2B \W\WTIE, Babiish % & oo 7o #igntiis 1973 FITHRANTFREH & LT
PR AL, B biHish 2 B0 RANIARMEOIERHHBOREIE L L TEEINL TN D,

13




Fefb g ix FDA 12X W GRAS WEIZHEENTE Y., GMP @ F Tl
T2 ERBOLNTWD, BiZEN LIZIE BEREESNAHEHFIETD R
HRGRIT <, £o, MERNRIZEBICEI D BMICHENNERE T B A 0ORE®
HLEBEOBENOER SN IMMOBEICHNTERA T IRETH D LRI S
nTnW5b, (B 20, 21)

2018 AT S 72 EPA FHIEIC W T, ILHign & 510 L 5 Er it e
ELT, B (ra) RO (v ) oEE, @IE7 v MOEHETERS L
o5 G OFFEDENI KM NREMW I ~DF 2 F 7o, fbiigh, 4 LA ERsh L Y
MEEH N 5 IC L 2BOHMIC IV SIS EZ SN AEEOH 280 (w7 &,
Ty h, 7zl vy FEOEY YD) ZONWTHHINTWDS, ZDIEN, ¥ T A,
7w MRUONDL RS —Z TR I 512 K DA BRI oV TRo 2
MBO NPT LRI NTWD, (ZH21)

(2) EPA/IRIS IZ&1F % 5
EPA/IRIS &, {bFWEOFAHIZ >V T, WA — #ERE (TDD) (T4 T 5
HAOZKEMHE (RfD) & LT, BHIFERDAMEDEREZRZMEL T D, o, %
I ABZONT BB AMEDTEIZ OV TOFERORINIESEICLD Y R ZIZD
WTOFRZREEL TWD, (Bl 22)

® EBHEROSEAE (Chronic Oral RfD)
Yadrick & (1989) . Fischer © (1984) . Davis ©» (2000) & Milne &
(2001) DOWFFET I B IV MR 22 N B L OHERFE 1235 1T 5 AR RS- Hgh SOD
TEMAK 225, LOAEL % 0.91 mg/kg (KHE/H & L, REEEEEE 3 (HAZ)
& LCRID % 0.3 mg/kg (KE/H & LT3,

@ #HLAM
FEDNAMEZ O TR, M ET) 2B GE N D b7 E LTV 5,

(3) IOM =B+ 55

IOM @ FNB (% 2001 4%, #ignr D% FFRERE (UL) Z 7 L TV %, Yadrick
5 (1989) O Fischer & (1984) DHFFE TH b AL AR IMERE-Hign SOD 15
KTFENL, 70 A2 ML DBEE S0 mg/ AN/H (Frasiighs L7T) &
BHEH kOB EE 10 mg/ A/ H OAEIC L #HEd LOAEL % 60 mg/ A/H & L.
RWeFR % 1.5 (A7 K% O LOAEL 75 NOAEL ~®O4M&E) & LT 19 5% LL
UL % 40 mg/ \/H & L TCW5, F£7-. Walravens and Hambidge (1976)
OWFZERE R (NOAEL : 5.8 mg/L) KT 0~6 M HOILIRIZHIT 2 HALOEIUE

(0.78 L/H) 75, Wigho NOAEL % 4.5 mg/ A/H & L., LR, /NEROFHLE (0
MH~185%) O UL % 4~34mg/\/HE LTW5, (& 23)
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(4) CRN =& TS5
CRN (% 2014 4, #igh> ULS3% 7l L C\ 5, Bonham & (2003) DA%
IZBWTHEBERZEN AN T lighiEE (30 mg/A/H) &, Yadrick &
(1989) DOHFFRIZE W THEZEN A LN HEIEIE (50 mg/A/H) & D
WZtmia~—Tr (ZaE) N"hHZ Enn, #Higho UL % 30 mg/ N/H E LT
Wb, ZOMEIT, BFEHKOHEHEZEETRNEOTH Y BFEHEKOHEE (10 mg/
NB) #%E+5 L. IOM (2001) @ UL T& % 40 mg/ N/H L [F UAEIZ2 D &
LTW5, (B 24)

(5) SCF U EFSA IZH 1+ 5Ll

SCF I%. 2003 4, #grd UL #3Efh L Cv\5, Davis ©» (2000) . Milne &

(2001) . Bonham » (2003) OHFFEIZIVCTHERZEN I LR D> T
EHE (50 mg/ AN/H) % NOAEL & L., ReSEMAEE 2 (ChlsiykE i ok
IZBWTHBRES N D2 L) L LTHRAD UL % 25 mg/A/AHE LT3,
Fo, MREOHFFE (1~175%) 12815 ULIZHOWTIX, ZORICk T 8
Z%ﬁi.%%&ﬁbénﬂ\m\ &L RO ORI HINT & 20 HFEREBICR 5

ZHNRBENZ EERTHREL 2N EnD . RAD UL ZKECTHETH Z LI
XV, 7~22mg/N/BE LTS, (B 25)

EFSA (%, 2006 FFO ¥ I U KNI X7 /v UL IZEHT 2 #Hiic kT, SCF
DOFHliAZSIH LT\, (B 26)

EFSAIZZ N £ TIo, EIKE U COR LI OFMILINM L TWRw,

(6) European Chemicals Bureau IZ# (7% 5E{l

European Chemicals Bureau (3. 2004 F(ZF{LHSHIZOWT U A7 T R A
YRUAR— R EAELE, (BH27, 28)

LAR— MZBWT, 2 Toiligpba® (eRilithzade, ) 1%, Blans &
A F ACFRIC (D7 e b —HIE) WS, T OMRA CT-dmgnts 1 40
LA DALY FHNEEZ R ET HER L 72> TWnD &) JHEICHS
X, ErofEMEAEmOT — X bIEH ST,

bt Mo nvarmpgiighzikb Lzl v, B Fofko NOAEL (X 50 mg/ A/
H (H#E) [20%DfEORIGE L GE L7256, MNA~RIRES b EE LT
10 mg/ AN/H (HEgA#LE) 1 L &n/=, LOAEL @ 150 mg/ A/H (HEEAH#EE) .
B R R N O D TR PE D < ELOEE D FR D BTz, S FEaBRE RO B bl
ETITAR B, RS AME B OVESEFEME ISR A IREITRE O D v Sl S
72

337U AL LTO UL, @E ORI S OFHED LRAHE,
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(7) JECFA (=& (1 A EE(H

JECFA |Z, 1982 FED5 26 MR AIZEB W T, W OLZEMIT OV TEHEI L T
W5, EEREW) A W BRICE WO TIE, SIREORR 5L > TR Z
V) 8K OE OWIN RN N AR & 7ok O BB 2R B RIS MR T35 2 & 23R
SN TND, (EATNER OVERERE ~ DB LA LI TR, AW & O HLIE
DRIV TERFEIZ 22, T A Z T & 2 B M oRBRIT 4 Tk
20, B MZBWT, RIS FHEOSMERENL, W, mihD o & IR
IR ST RMEDOBCE 218l 5 2 & LEE L TV 5, 1@MER R B &
% MR B A TN 2 IH TG STV RN,

e OMERE (15 mg/H) EmMERELORICIIRER~—V 0 ib b, HE
(decubitus ulcer) DIRFEDT=DIZ 4 H A HEEH L 600 mg/H (Hgh & LT
200 mg/H) % 14 4 OEF AT LIZWFRICI VT, JRRE., M ERE K DN iR A=
LRI BT BN -T2 2 e D, B MIBIT 2B Tk KA — B E 1
& (PMTDI) % 0.3~1.0 mg/kg (A&E/HE LTW5, (B 29)

(8) EEF@MAEICHITHAHMOBREIEMEE

AARANORFEEILE (2020 FAR) 1BV T, BEEEIC X 2 fEFEREEO R
WAZAME LT, ULBRESHLTWD,

TAARANOEFERERE (2020 FhR) RiEMRG S wEZFITLI, Hipo
He. B OBMICB W CREHRERMNAE C 5 a[REME X2, 7Y X o Fodidh
SRS D AR B 22 R I - CEEIERNE U5 et n H 5,

Z & O N OB RUL, FOWINHEFEIC X 28R Z 21 H 72 59 SOD 1M
DL T, SROWRINAENRKROEM, HORREELEZ T, 18 AOT AU D
NE&ctE (25~40 5%) 2B\ C, #ight 7Y A2~ 50 mg/H @ 12 38 ke H
2fyE HDL =2 b A7 o — LK T, 10 @Bk N ME 7 = U F o, ~~< b
7V v b ROSRIMER SOD {EMEDR FIF NS IME RN A E Z L TW\b, I
5DOLMEDORBERROEIMIBIREZ 19~50 DT A U I N MO Mg ERE D
EHE (10 mg/H) LRICETDHE, BREIE 60 mg/H L7025, Z OfEL IR
DRIRIEREIEERTE L B 2, FHEEERT 1.5 KOT AV D - B FHD 19~
30 L MEDSIRIKE (61 kg) THR L7 0.66 mg/kg NE/H 12, PRI & OFE RS
T EDOSIREZFE L THRAD UL NEESIN TS, /R SR, ik O
FIRICRET 5 UL, +0 7N RS 72500 moRE S TR,

fEh DO ARFERILUEL K 6 (TR LTz, (B 30)
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x6 HINOBFEREE (ng/H)

PRI Tk ek
i *‘ff;; HERRL | HR | UL *%fg ; MR | AR | UL
0~5(H) — — 2 — — — 2 —
6~11(H) — — 3 — — — 3 —
1~2(%) 3 3 — — 2 3 — -
3~5(%) 3 4 — — 3 3 — —
6~70:%) 4 5 — — 3 4 — —
8~9(%) 5 6 — — 4 5 — —
10~11G%) 6 7 — — 5 6 — —
12~14G%) 9 10 — — 7 8 — —
15~17G%) 10 12 — — 7 8 — —
18~29(5%) 11 11 — 40 7 8 — 35
30~49(%) 11 11 — 45 7 8 — 35
50~64(5%) 11 11 — 45 7 8 — 35
65~74(5%) 11 11 — 40 7 8 — 35
75 LL G 10 10 — 40 6 8 — 30
1 d (<0 22) +1 +2 — -
2 3L ()0 &) +3 +4 — —

(9) BRMREFZRRICHITHFM
BnZEeZE R, 2015 FITRMBINY T 7 v a o Wiign ] &Y Thiths s éh |
DOFEAM, 2017 FFITIERACEK O REOSEIC T 5 [High] OFFii, 2018
ROV THiER ) ORI Z SEH L T\ 5,

ETED . W T 702 CRgish | (TFR DR O R R AR O K 2
=i, 2015 FF 1 AL 73 UERESR O E G R LB KO —KE
B O N3 2 g OB EICE T 5 EIRMEZ 0.63 mg/kg IRNHE/H  (High &
LTC) ERET D, | BEORMEBHEEZENGEREZEH L TWD, (B4

FTo. BAEGEENS, NI THERHE | (2R 2 B R BTN O KHEH %
0T, 2015 4E 9 H . TR HEN D SN OFE B E B4 % LR % 0.63 mg/kg A&
H/H (e LT) EHRET D, | BORMBICENMAERZERH L TWD
(ZH5)

WM REtE T/ o fdgn) (8 280 &KUY [HiEeHESL) 1B\ T, B |
ﬁkﬁ%#%ﬁ%&bfGMmmgMH(mmmwgwém)%ﬁwzy@ﬁ
oh K O Eg A g O #1225 LOAEL & L, b M AWFE® LOAEL 65.92 mg/
/MH«w4mMg%Em)(ﬁ%kbf)@ﬁ%@%%f%éfﬂ%SMﬂ%
PEDIR FIFIEF TR T A CTH D Z & £, R EW PRI KA KA K
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PTHDHZEITEEL, 0.94 mg/keg {AH/H % 1.5 THR L7 0.63 mg/kg {KH/H

(igh & L) Z Lk EfRfEE LTV 4,

S5, EAEFEE S . WEIRECEK O IS FEHE DU IE D4R D & S 5 2 22T
fiDKIE A =T, 2017 4F 4 A, TERMEAEEICESS [IXx I 00+ —F2—H
(FE - BREA) J KO TIx Ty +——FH GE - FREE) | OBk
ICHFROHHE ZBE L2 WGS, IR TV T+ —F =6 OHmEBRIZ L - T
TR AN E LD AREMEIRER VW B X DD, | BORIMIERESETMZ2ZH L
TW5, ZOFHMiRFIZH, ZHETORMBEEEZEERIIBIT LI THS 0.63
mg/kg (AE/H (High & LC) % 18 L EORAIZ DWW COMSH O E B
% ERRAE &Il LT b, 2o ERRfE & | ign OHEE— BB EE % i L7z |,
IRTNTF—F—HH, KEK, BESEND ORI X o THRERENAE T
HYAZIHENEHHE LTS, (B 6)

Fo, JBAETGEENG, NORBEZELR I BZENDORNZ ENRHLNTH LY
BEEDDHZ LIRDBEMEFEEFMOKIEA =T, 2018 4F 2 A, THigIL,
A EE G L OEERIN & L ClEEH SN DR ICBW T, BREICEE T
HZ LWL NDEEZEL O BZNORNWENRPALNTHDHEEZT, | B
DOEMEREAER IR EZEHR LTV D, ZORMERHCH, ZRE TORMEE
FZERIZB T TH 5 0.63 mgkg AAE/H (Fighs LT) % 18 kLL LDk
NZOWTOREHOFEIREIZET 5 ERMEE L, Z 0 BRE & HE— HERRE%
bl U, fOBK, RSN D OEn OBEUC L o TREFSZENE U S Y 2 7 13K
W ECHIT LTS, BiERITEM R RS R ORI & L CRFEEH I TE
D ARG SN REY RO RS D O BRI, #E— HEIE
DEFEOKEIZHFENTND Z L, o, MH2EL Lot Q@ cid, KkNO
TEFEMERME X | FEROWINEEAME T L, NIRRT 5 B2 b 2 &
N5, e TR, B H RIS K OEENS I & L CGREFEH S LAR Y I8V T,
BEIZEETHZLICE 0 NORFEEZHL ) BZNORNWZ EBRALNTH D
Mz, (BT
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. BREECETM

SZRUCHET BB Z W, J84ME TR bdigh] o R SR ERHN 2 i
L7c, BBbEignix, HICBWTHEM L, IBENTHEE LTERRNIZINES NS &5
ZOoNDZ LD, BMEETERITTEE I N MmN T 25HMEIZIIT 2 5
HFIHE LT,

INETCORMEEEZEESOFMN G, HEOERNEREIZOWT, EIT/PEND
WY S A, FEEES NS 2 LR OEFESE X, i OWINENMET L, NE
PP SN % & & 2 b,

B ERERIC B35 NOAEL 1%, #ifh & LT 48~102 mg/kg RE/H & S 4
TW5, BHEFMER TR AMEIZ OV TIL, NOAEL M OV 2N A2l CT & 5 40
FIE ST,

AEFER AR TR OWTIE, S B A I TBEMD XT3 D BB A B 72 vk
BCILIREIC R Z RF S0 EF 2 b,

BREIEIZOWTIE, 2 E TORMEEZB S O L OB L g OB MO E
LR RO R G| HEMEEMITERIZ L - TR & 72 DB IEFME T e W
EEZ BT,

FEER N AEM N VB TR R THDH Z EIZEE L, B MBI 2mAN b5
%MLmeLMMm@g%$m%15f&Lf%Ethwm@g%Em%
N B IR BI32 ERRAE & HIlr L7z, BARANDORFE) D O OHEE— HIEEL
BT, AR REDL Y TiX0.10~0.15 mg/kg (AE/H, FIZ@E KR EABEL D Tl
0.55 mg/kg (KE/H CThH o7z, LIS EIEK L U THEH SN 85E6 OHEEEEE
(3K 0.0223 mg/kg (KHE/H TH Y | Bpblifh 2 B3 LT L72/Ema Bl L
T, FSHEIEICRET 5 EIREZ @R 5 algetEid R e E 2 o b,

LbEDZ &G, B bHgnE, KL UTHEL D D0 HkICEES & @i i
SNHBRVITENT, BMIICEE T2 LICh 0 NOEEZHEZ O BENORWND
EDPALNTHDEEZLND,
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< BIHE R RS R >

[ A
CRN KERE SRS
EFSA I £ it 22 A B
EPA KERERET
FDA KEER M EELT
FNB BREZER
GMP wIERERE (Good Manufacturing Practice)
GRAS Generally Recognized As Safe : —#kiZ &L iz &5
HDL BB IRHE L RTE
IOM K E e AT
IRIS e U AT EHRS AT L
JECFA FAO/WHO & [FI& MNP ZH =i
JMPR FAO/WHO & [FI7% ¥ =3 R S5
LDso FRESE R
LOAEL e/
NOAEL Bl Ay
PMTDI W R KA — AU
RfD &
SCF QN NEERY SRk = Eay
SOD A—/R—=FF L RUALLE—F
TDI M7 — B R E
UL M7 - PR
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H) 3 EAIRTEMRASH, RAK

BMEATES  INWEHMEE oy (B 2K 20154FE 1 A

BWMEZRZEE  INWRHGE  HREgEHES 2015 49 H

RMEZEFAE IEEACEKEHME  #h 2017 4F 4 A

B ZeZES  XIGME #2018 42 A

NITE (MSZATEOE AN S EEMEI EAAs) (L E O ) R 7 Gl &

g D KIEMEAL A Ver.1.0, No131 2008 4F

I1C-2G1502 « K Fufl (BR{LHER 97.0%) DT v MR D AR 0 #H AR (GLP
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RIS W atERBE o & —, 2019 FE, RAFK
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I1C-2G1502 - AKFnA&l (B LHER 97.0%) DFE/NTE v b % T &G RAEME SR
(GLP xtity) : e etiliit s ¥ —, 2019 4, RA%E

FEfb AR gh DM & F V) B 1R R 28 3B (GLP xt) - e ettt o % —,

2019 £, RAFEK

KA BCER e, AAEP . METE—. FJIZROL « BREOIEWERRRIREITKR

X e 5 2 DO A BB L OEMARICE T 2R ORI OV T, A

IKPETE B it o 2 — RIERAN RS . 20165 7 62-71

Wk 22 FEEAGEHERLERRREEFE BNEIUEE - BREFAEOFF

BIEFHER ST, MNATBUEN  ENCRERE - SRFBAFIEDT

JEAGEEO - SionE  ERER - RERAmRE

JEATHEE @ @ Rk 28 4F [ERAERE - REF AR IR

BRBIAE YRRk 28 AR ALFEME DO ANA~DIEL BRET =X ) U THERK ROV
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US EPAQ : Zinc and Zinc Salts Interim Registration Review Decision Case

Number 4099 (2019)

US EPA® : Memorandum: Registration Review Draft Risk Assessment for:

Zinc and Zinc Salts (2018)
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US EPA/IRIS : Zinc and Compounds; CASRN 7440-66-6 (2005)

IOM : A Report of the panel on micronutrients, subcommittees on upper
reference levels of nutrients and of interpretation and use of dietary reference
intakes, and the standing committee on the scientific evaluation of dietary
reference intakes, Institute of Medicine, (2001)

CRN : Vitamin and Mineral Safety 3rd Edition : Zinc (2013)

SCF : European Commission: Opinion of the Scientific Committee on Food on
the Tolerable Upper Intake Level of Zinc, Health and Consumer Production
Directorate-General (2003)

EFSA : Tolerable upper intake levels for vitamins and minerals. Scientific
Committee on Food, Scientific Panel on Dietetic Products, Nutrition and
Allergies. (2006)

EU : Risk Assessment Report, Zinc oxide, European Chemical Bureau, Volume
43 (2004)

FER : EU  Risk Assessment Report (Volume 43, 2004) F2fbdign [FE 735
Ranfi NIRRT, 2016 4

JECFA : Zinc. WHO Food Additives Series 17 (1982)

JEATHEE @ : AARNORFELUERE (2020 Fik) . THRANO G FEIUEE)
IREMRTRWMEE., FHoLH

FRLHEER DIRNEIRE I DWW TR & B - H A K TEMRAS A, 2022 4R, RA
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