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L

WAlEE B A~ A (BSN : CAS No.1304-85-4) 2o\ T, B HEAE (B
22 AEIEAEEE 233 5) I3 AE SHOMEILK ST, NOEELHEL I BT
NORNWZERHLNTHL LD L LTEAZEBRENED DWE (L5
H) LLTEDDZ LIZHOWT, B ERLORERTEARRFEESEZH W
T A i B R 2 BT AM & S L 72

HEMBRERBROME RS, AKROEWIZI T 5 BSN O AW 509 F|H 13 IE

IR RICBIREN THRT RO 2 g icghtt S, Bimiciko
EHEINTEAY AL, BMERNICERLR2WEB I bR,

R O AT BSN 2 A%k & T 2 B HEAR 2 Hla k5 L 7= i H) e
ABRIZEBWT, ERTEFREZOFOMF B A~ A RE T2 ER KT LOD
Kl TH o 77,

WA OIFICHEEAAZBRES L2 RERR X, bithoe 2~ 2
IR B TR & 5T & DJ’:ﬁLt# PEFLIE S AR D T LIRS A DA,
T VA — LR TR D BRI Ko CEBIIR T L7z, EOoBELER L 7=
AEHZ DWW T, %%'&“%ikélfj%ffﬁi@ﬁaﬁbﬁﬁ%f;%& RO BN T,

BinE R ClX. BSN DWW T O in vitro B 255K 28 B r k OV YL 4,
EEFRBRITOVITRLERETHY, £, kYU FLEEE A~ 2 (BSS) & H
W IR R E RN e TH o722 L v 6, BSN & [FRBR TlIam: & H#
B INTm, In vivo DRBREEIZ WA, BSN 25T B A~ A O A KNI
TR D TIRWZ &6 Z OB TR < \BSNICEEMS IR0 &l L7,

AME MR CId, B#EICER LmEfr RITRo o n T, kR KESED
1,000 mg/kg A=/ H % NOAEL & HlWr L 7=,

FAEBERBR X, G ICER LEZFEET RTRD T, BE &Rk ORI
® NOAEL % i K#% 58D 1,000 mg/kg (KE/H & L. A BIEIZX R &4
L7z,

EHN D BSN OBECRIICOWT LBEAFZ S LIz FnAET 545
AREBE RO AT AHEERE T AR ERFE SN T~14 IZTB W T 17.0
ug/ N\/H CH o7z, BSNIZ, NAEREGLELTEICTHEICHLT1IH2g®
BOFEETHEHAINL TS, £, RN TIEAORTHKE A~ 2 DBEREIX
5~20 pug/ N/H &S, ZOREMAIIWIN ST, BEICEZEEHRIN D &
HEINTW5,

Lizn->T, BHERSLE LT BSN 25 3n-41chk+ 549 - 1
IO E A~ AREIT, NORFEICEEL G X H& T &L,

U\J:OD; END . B EAEFESIT,. BSN X, B HESK S & L T
SNDHEROITENT, BICEETHIZ LI NOEEZHER I BZELOR
WIZ ERBHLNTHD EEZT,



[ iR VAEEROBE

1. FA&
HALE HHE, FLE EAA
(W 1)
2. — 4
4 IR B A~ A
#i4, . Bismuth Subnitrate heavy
(ZH 1)
3. tE4
IUPAC
# 4, : pentabismuth;oxygen(2-);nonahydroxide;tetranitrate
(W 2)

CAS (No.1304-85-4)
#:4 . Bismuth hydroxide nitrate oxide

4. 5F=H
BisO(OH)9(NO3)4
(1, 3)
5. HF=
1461.99
(1, 2)
6. #HRL

Wi E A~ A (BSN) X —72fbAaMmTiEe, EAYREDORAEM 1
ELTAERINIBEEYHT oM BB LY 2T 5, AARERG T
FLA%AZ DWW T TBiO » NOs, Bi(OH)z - NOs 2 Of BiO * NOs - BiO - OH D&
EMEEZLNTWD, | [RBZGBELELDIIEETDHEEX, EXAT R
(Bi: 208.98)% 71.5~74.5%%1r| LidishTWnad, (M 3)

RAaWELTAERTIEAYAE T, KfaLizkige: L Th X
BisO(OH)o(NO3)s & FFL S, ST DOMIKEEEY &5, MAEREEIXZ, 2o
DHEHAR=Z=y F (2= FPALKTR=Z=>y F B) PRO X I IZHE I NT-FEE

I BSNIZIEEME LTHEGIL, Hx DILEMITHOWTHRAKLCHARIZ L VB EOR LR
#CThd, WIAOFMEICE W T, BSN X, f#l %2 Bi(OH): - NO3<° BiO + OH % TfF
T HIAMNEARTDHILE TCRELEEEEZ LD, ZOREEZRIKMIZE S X T,
[BisO(OH)o(NO3)s] W94+ THRFL L. CAS B&x&E 5 (1304-85-4) IZ X Vikplsh
TW5b (B 5),



7.

LIhsd, (R 3, 4, 5)
B
|
B—A—B
|
B

- z=v K A: BiO(OH)

?if;ﬂ
HO

- 2= h B: BiNO3(OH).

FHREMRUERRKRESE

BSN 13, B ARZER HFIEEIEML TH Y | UL AW OV R I X X855 %
WRRETOIERHEZA L, £, BNERE BB L > TAE L DHibAKHE & §E
BT L5, TH., BBAZ L, BR. BEFIZORPHL LN TND,

(W1, 3)

FEWNTIE, ANAEREMLE LT, BCTFREICHLT1IH2gDEROKE T
fHINTWD, /-, BIWHERKLE LT, BSN &7 27 U J — L kfysk
EDORBRIVBARINTEY, £ B, K, fliE, WFE H, REOHMOT
FIEIZ L TR OFETHEAILTWD,

WA TIE, BOFEE LToOMFERIZMA T, BAkEE&T 60 H[EL ETHO
ERTHZENE LELBEEARSE YA ER G OIE A ERHA R L
LCHEARREDLN TS, (R 1)

A, Y IT 4 A DX N UBRREHEND BSN 2 AR &+ 5 F 0
BIEAFIOABBED TN Z S tbv, BEEAE (B 22 FIEEE
233 5) HI3REIHOBREICESE, BSN & [ NOEELZHEZR S BLH
DIRNZEBRRAENTHL DL LTEAEGBRENED ZWE (K54
) L LTEDD ZLIZONT, BAEFBREN G, R b iEH RO 2
ERIRRANRSY Pyl



I R2MHICTRINEROHE

AR E T, B EE S O RO IR GE AR HFFEHE 2 T, BSN 0 &%
BT A Em AR LT,

For 2 A1 A5 WS PR IR BRI 7 L 7,

1. EYHEHER
(1) EYEhRE (#5%)
OL)31%

B A~ ZAHITHECE R~ DM HENK <, BSN KO Y Y FAEe X~
A (BSS) X, @i &K O N TOEYFIIFIHEN 1%AR0 & FEFITE D, (&
M4, 10),

F7-. BSN ORAOEBREEOWIIZILS bTnTHY ., N TOEDFEHIF
H=R1X 0.006% K THDEOHRELH D, (B 5)

OFEi

EAY AT, EWFEOFIHENMEN O, SAICET 2 RITIEE A LR
W2, BISN T E A RXERICR b ®IREIC oM L, RWDTH, A,
g, M. B R OWRIC AT 5, (BR5) ANZBIT 5 EENZEmHEDORE
BFEHI TR, RIEORAENHRESINTEY | BEA~ ANMRERITA I
W pmEsndetHEEINnNs, (BH 3, 4)

O

B2 2D T 2 & 1T v, BSN LN BSS I&. fitsg & OB
NEL, TA—MEEMEEAEREER L, fENTHRAEKSE &S L, bt
ke A~ A EERT D, fitlb BA~ ZZK~OEFEEPR N T, TR
~NOBITRRBETIEE A EHELENR Y, (B 4)

@t

DR L 72 BSN X% BSS @ 99%LL FiX 24 BN, 72, B T4
RISt A~ 2 EMRICHEMEINDE, RSB THh&E
(<0.01%) OEA~A[X, Blgz@E U CRPHMEIND, (B 4)

BSS 4. WIS B R~ 2O MEFEEIEH 5 B T, MK, R &
WHEHAFFICEE SN EoHRELH D, (B 3)

(2) EYEEER (Tv k)
O (BSN., 2> A i)

7 v & (Wistar &, {KE 200~220¢g, Hf) BEN (+ 1K, BE, 2
. IBEORESH 1m K 25O A~ A (BSN, BSS, =21 Rik
W7 e A< A (CBS) ke 2~ 2 (BiCls) . 7 — v fig v 2~ A (BCit) )
WRaEPATE (1g B A~ RA%E/L, 10mL/4y., 60 43) L. 7AW & OV iR

8



HOERA~ZAEOREZPE LT,

WTHOERAYZES, BICBIT 2WIPCRIT 1% RHM7E 72, DARKT
[E] U B 1% CBS i 2 7=k L, BiCls X O BCit X BSN ;U BSS kv 4
mETHoTc, NATERR 60 2% OIMFIREIL, # 2 O{LEW ORI
7 L. CBS (1,045 ug/L) KO BCit (489 pg/L) RENMbLD 3 >D{bEW &
DL EETH o7z, M BSNEE (8 64 pg/L) 1%, REBWIM 28 L T£1
L2xhrol, (B4, 6)

@Weie, 434 (BSN, #& A& 5)

W7 v & NHRA X EAREZHERE L-BEZ » M2 BSN (HE&R
) % 30 HFMBRAHRELTH, P LACHEMET EA~ A REICAEREZ
HONEhoTo, BEAS ZOWIIT 3T 5 N O AGNME = O 2TV 2
DRI, (BRT7, 8)

@i (AF Tk A~ 2% fHiNNEEL)

Z v M, X vfbe A~ A (BiOCl) XiZAF b Fued B A< XA
(BiO(OH)) Z@HANEL (EHE&RY]) L, &5 4 H%ZIZMmH & OFEHH
WREZHE LIRER, B, g, 5. iRk dic, 2nEnxkbago
14.4%. 6.6%. 1.5%. 0.6%M O 0.1% RN oA L=, &5 17 H % OB
THERINTEZREEZDT206%ThoT, (B 9)

@A (CBS, #&Oo#&s)

Z v b (IKE 120~150g, B 5B 1 10 Po/xfBEAE6 ) (2, CBS % 14 /»
HRE RO &S (172 mg/kg KE/H, #H 6 HiE) 725 EKYEhReskER N £
fi S dlz, EAS AREITERM TR b m <. WO, N, T, K. O
g NEADIATH > Tz, RERFENLITE AR IHRE I N7, (&
i 10)

(3) EWEFesiR (AN)
OW UL (BSN, #% 1 #&5)
BIEBEE (Eu ) EEKY) OVREATA OTEE%IC BSN & BER A &5
(480 mg : 104, 3,000mg: 24) L. &5 5 mHi~#& 5 240 553 % O £
L e A~ ZEARE L, B OWEREEEMEIC X 516K %
DMFERAY AREIZEFTBDO N oT, WIZ U A~ AKE#
(480mg: 84) ICBWT HIRKEATI L IFEEOKREZ DM TIREICETA D
Wi o 7223, CBS iX BSN # GBI ~NE IR HE & <. CBS # 5
BEOIMFEA~AREIT 174 EE o7, (B 4)



QW (Ex~Z, &O&L)

AND— R EE SR RO A~ 2D M EE T 1~15 pg/L & S5 A8,
EAYZAEROEER (BREARH) 25 &, MPREXEE% 3~4 B
MUTEFREBE 2D 4 HEAERGHOEEIL17T~38pg/L L OREDRH D,
(B4, 7)

@kt (BRx~2A, ROES)

— I E A ZAORELEN LI EEEIL 5~20 ug/H & v, £ O KE
IR ST, EEICEEHSERSNLD LS TWDS, BSS, 7= UgT =
FUUERATAEFEORETROEBE LA, WIUEEBIRED 1% Kl TH -
7oo B A~OPEMITERNIZRIL S DD THhEO B A~ 2O E T 7 g H
Thv., BEFPRt s EHEARK SIS TWD, (R 11)

@RI - PRt (B © A~ X5 ROEE)

E R~ (B30~60fRD 64 : BEbs4, KM 14) IT5 D 205Bi ik B A
~ AL (CBS, WHBTMEAY A, HBE A~ A, BSS, 7V VEE A
~ A) ZHEREOKEE (200 mg) L, #&5% 4~20 HIZR K O % [
L. MINEZHELT,

B A~ A KN BSS RO B A~ RN & % JR B O et &2 & 1 E
LicblZ A, #EED 0.006% L FTHHo72, CBS L OWRIEE TERE XA~ A
DI E X, 0.042% K% T 0.038% TH V. fihd 3 D B A~ A (0.002~
0.005%) D) 5 [EWIMENEm o T-, KARFEIEETIX, &5 7 B#%
TIHREEGEED 0.1%UL FTOE A ARNET TAHA LI, [ 10~12 H#%IZIX
LOD KL 720 ANICE A ZADEEITR D LT,

WL L 72 B A~ 2D R ~OPEMT ZFEME T, AW EEENE0 0.12
EON1b5 HERESNT, (M4, 12)

(4) EYENRERAR (4 : kIR, ;LERKRE)

A (GRIVAZ A UFE, WIFEWALE TREOME 8 BH, xR : 29H) |2 BSN %
SHFENICHEREE (BSN ELT19E%72Y 26 ¢ (TEBAHE)) L.
Y RERBR N L S io, RO HEALE (IR &5 0HE L, &
57 AR~ 5846 56 A% & OVr it 10 RFELUIANICHEIL L, 2 ThOER <
AR EEZR ICP-AESEIC L v i B A~ R EEZHE (LOD : 0.012
~0.023 pngl/g) L7-, SREICIIHEA 22 ERNEE LT,

R AR IICRLE,

M e A~ 2ABEIX, HESFATLOD RETHo7=, (BH 1, 13)

2 Kefamast DC:E 77 L X U ERY e ReX M7 h~A Y0 &8

10



#F1

o BSN JLEWNE G oM T 2~ A RE (ug/g)

iEs 5 BG4 wsH (KF[ED) e h%weE () 53 Witk
7H 0 3 6 12 1 3 7 14 | 28 | 56 |10 F¥
Ll W LA
xtE#E | <LOD | <LOD | <LOD | <LOD | <LOD | <LOD | <LOD | <LOD | <LOD | <LOD | <LOD | <LOD
BSN <LOD | <LOD | <LOD | <LOD | <LOD | <LOD | <LOD | <LOD | <LOD | <LOD | <LOD | <LOD
57

LOD : 0.012~0.023 pg/g
a: BSN&EEHEORBEHOL 1HHITOMNEE 56 B L VAIOEE 5L BEZ TH -T2,

2. RBHER

MEREMIZ, BSN 2ILEFEAZE LTHA LEZSAGO, BERBRARH I
72

(1) %EHER (4 24, LEREZE)

B (RVAZ A U HE, 2~4 5k, 2 EHR & 2 5 8 SA/RE, *HREE 2 90) 1C
BSN ZH%ipkm & T 5 EEAF L, RALENICHEEE (BSN & LT1 4
BEY7-026g) L. IitHFoe A~ BELZHIE LT,

BSN B GHEE L C &G ORFMN R0 2 2 8 (0T 7E 48 e Al 5-1f
ST E 56 AR (RzILBHARRE) HG-H) AE L. ik 12 KR afic #E
THZ IRV EGHERE L, MREECIEIEA 32 L BRIk 5
L7,

St 1 H 20 (] 6~8 B, 4 :15~16Kf) #EF L. 7. 8, 9. 10, 12,
15, 17 O 20 FH (it 4~10 HH) OBAKEOILIZHOWT, 7 4 V4
— A TmE A B SALFR E FE NG L ICP-AESEIC LW B A~ A BEZHIE L -

(LOQ : 0.03ppm).,

T, P&, B A RAUBNI O GFED 720 20 B S ERILL I oW
THLHEEITVERIMEE LT,

fERAE, K2 CRLHE), R3 (74 vz —0#l) | &4 GEO0BLE) |2
O

RALER OB TIL, itk 7TEIE (% 3 B E) HILFIZIB T2 00T
T 48 FFH AT G-#E. [ 56 AR G L O REE COA T A~ 2R AT,
ZIEI 490, 447, 3T pglkg TH Y, 20 [EIH (44 10 A BH) HEALFFITIX
56, 146 ¥ 22 uglkg Th -7 (10 [EIH (% 5 HH) HEALBEO AL R
JE 1% 500 pg/kg Riii) .

3 Kefamast DCE 77 L X U ERYE e XA ML T h~A YU EH

LA AT LAOELTA VNI T oD MR INVI 7 4V E =28 D Al

S A THIZEWTWICHVWEND, 77V 774 Y — (BLXEEHK) 2X5
B OoHE - BRETRAZM L2008 (455,000, 347 [FALEE)

11




T4 H =A% D 20 A BHEALFREO AR A RREIT, ST E 48 I
M AT 51, 7 56 H Al 51 & O FREETIE, 68 (32~150) .94 (37~153) .
41 (39~43) pnglkg Lo, LB TIX, £ 31 (LOQ~
57). 32 (LOQ~45), 36 (34~37) nuglkg &7xo7,

. B RAEIZ Y 26 nglkg (B K 46 pg/kg) TH Y . 5 BREED & L4y B
LBREEL E OICE B Z XA b o Tz, (1, 4, 14)

# 2 BSN ALBEA RGBT 2 0B O T E 2~ 2R E (uglkeg) « CRAL

)

PR | Sy etk *f R Sy WY IE 48 B A 6 56 H Aij$¢ 58

[ %k H % (n=2) 53t (n=8) (n=8)
7 3 37+2(35~38) |490+938(39~2,946) | 447+365 (60~1,303)
8 3 ND 11983 (17~245) 333+304 (51~1,074)
9 4 23+19 (<4b ~ | 117+145(38~494) |203+180 (23~616)

42)

10 5 398 (31~46) |85+43 (40~172) 2241123 (58~458)c
12 6 10+6 (<4~16) | 105+112 (14~379) 155+67 (40~272)
15 8 24+2(22~25) |48+14 (27~69) 170102 (27~344)
17 9 50+22 (28~72) | 58+43 (8~146) 15578 (69~326)
20 10 22+4(18~26) | 56+65 (<4~221) 14672 (46~247)

a: WIEM, FHELSD (FipH)
b : 30 LL FOfEiE LOQ A i
c: 1B RIZEY n=7

ND : 1 &R RO 1 3kb R i & v e w4

# 3 BSN AENEGFICBIT 2 0MEOAF A~ A RE (ug/kg) = (7 4
JLZ —fLER)

B | itk pogiisyisa iR E 48 WEMIRTEE | [F 56 H A4 G-#E

5] %4 RS (n=2) 51t (n=8) (n=8)
7 3 34+6 (28>~ 39) 249+447 (25 ~ | 155+97 (9~328)

1,408)

8 3 51+3 (48~53) 9041 (30~145) 162+67 (60~264)
9 4 96+57 (39~153) | 6948 (28~186) 1961142 (57~484)
10 5 17+£13 (<4~30) |55+31 (<4~106) 10637 (44~153) ¢
12 6 11+4 (7~14) 68+ 172 (15~247) 87+40 (25~157)
15 8 36+12(24~48) |46*=11(27~68) 119+64 (55~206)
17 9 18+14 (<4~32) |36%16(22~73) 67+27 (28~108)
20 10 41+2 (39~43) 68+35 (32~150) ¢ 94+32 (37~153)

a: JEME, F¥MEESD (FH)
b : 30 UL FOfEIX LOQ A i
c: 1B KIZE Y n=7

12




F4 WEBEAAILBENEGEFICBT 20 %OA T A~ ZRE (ug/kg)
a (30 oy BfEALER)

B | itk pogiisyisa iR E 48 WEMIRTEE | A 56 H Aif4& G-#E
EIE¢ H %% (n=2) 5Bt (n=8) (n=8)
7 3 24+9 (15~32) 104159 (26~524) | 3748 (23~48)
8 3 8+4 (<4~12) 27+23 (<4~178) 28+17 (<4~58)
9 4 34+6 (28~39) 27+11 (15~50) 40+24 (12~84)
10 5 2016 (<4~35) | 28+£13 (<4~49) 46+15 (32~80) ©
12 6 9+5 (<4~14) 27+16 (<4~59) 3110 (16~48)
15 8 74+36 (38~110) | 34=5 (26~41) 379 (23~53)
17 9 21+8 (13~29) 3010 (8~41) 32113 (6~48)
20 10 362 (34~37) 3111 (19~57) 32+ 15 (<4~45)
a: JEM, F¥EE=SD (HH)

b : 30 UL FOfEIX LOQ A i
c: 1ABHERIZL Y n=7

3. Eizstt

A ER

BSN kO BSS oo mEillBRiE Rz ThE 5 K TEK 6 1T LT,

#* 5 BSN O {nwMERlER R R

39.06~156.25 ug/mL
(-89)
50~300 pg/mL (-S9)

R4 AR5 R & il 2 i
in  |EaFRE|~vR) UoEME [10~140 pg/mL (£89) Bk | 215
vitro| 87 3 | (L5178Y)
Wk )\ T v A =— AL | 3RFRAE (LB 17 R | B2fE | B 15
B | X —MiERMIRVT) [MEEE)

39.06~1250 pg/mL (+S9)

3 WEREALEE (JLPRFE 25 I
5% 4% )
39.06~625 pg/mL (+S9)

20 WERIALEE (JLPRP% 8 B
M55 2% )
19.53~178.13 pg/mL (-S9)

T £89 : ARHHEMRAFATE T L OIFET

13




#* 6 BSS O E iz MERERE R

R A AR R M= il R Z
in  |18)%%¢ |Salmonella 3.3~666 pg/plate (£S9) [[alE | B W 4,
vitro|$K7ZE ¥ | typhimurium 15

A TA98. TA100.
TA1535, TA1537
“#héﬁ: F v A =— AN A |3 EERALEE (JLERFE 17 BF | Mt [ ZM 15
st | Z—hliBRAI(VT9) %)

R 7.81~31.25 pg/mL (-S9)
15.63~62.5 ng/mL (+S9)

3 WpfuE (JLERf% 25 IF
fH 55 #%)
7.81~125 pg/mL (+S9)

20 Wy ALEE (ALEEF% 8 I
K7 2%)
7.81~31.25 pg/mL (-S9)

Tk £89  BHEMERFE TR OEFET
AEFHREFOMRE LI, B EEZRE

BSN /L. in vitro 15 228 BB L O\ (R B F R B <, £72, BSS X
in vitro DEIFERERABR L ORAFEEHBR T I BZETH 72 (5
1, 15), KEIZHIT D GRAS OFEAM Tix., BSS 23E w28 828 Bl TRatk
ERLT2ZENL, REMHEOE TH D BSN bR TCoEMERsfe s L
LTWE (B4 WTHNOERSREFIZOWT S in vivo DRERH S X720,

Ubkoz b, £7-.BSN #5teE 2~ RO AEKRNBRIITRD TEW Z &9
O, InvivoillBR O LEMEITIE S, BME 2L BRI, BSNIZIX, BEM%EIT
7RV & LT

4. 2HEEHABR<SEEH 6>
BSN % W= 2w sl Bkl BRI S v T n,
BSS k&b A~ A0 aMEmEMERE (LDs) OEEZETIIRL,

6 BSN ZHWIHBRTR Wb, BEGER L LI,
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F17 A AOZMEEERBRER (mgkg (KE)

BFE | BHRRE W LDso (mg/kg A ) Z [
i3 i3
7 v bk & A BSS — >2,000 ZH 16
7w b % 0 LB A~ A >2,000 >2,000 Z M 16
- RBRAER L

5. HaAMSMHHAR
(1) 9o BMBEZMEHAE (v +: BSN., A% 5)

7 v I (Han-Wistar 52, 6~8 i, HEMES 10 PL/#E) (2 BSN % 90 H[H
g ) % 0 B 5 (0, 40, 200, 1,000 mg/kg (AAHE/H % ©—F v ¥ A4 A VIR E)
T H AR FEE S T

— R EE, IR MRA ., MRAITENFZOMRA, EMKEERE, MEMmAE,
{ﬁzéﬂﬁ%ﬁ’ﬁ"ﬁ Brma. Sk OB TR EZITV, KE, i
B, BAKELOREEE~OEEBIZOWVWCIHME L, &F I W THRKERE
FTHELL,

M, LTI A R oTe, —MIREE, RE, BELAOEKE, RR
AAE, FRpT A, BB FmA, BB AN N AT R R A 12k
WTHERF XA T,

*Eﬁf_t??@]%ﬁlj*/\ﬁfi 1,000 mg/kg # 58 O 1 CRERB LA 12 HZ 2B W

. BRSO — SRR AE RN BB L LR THEIZE o720, 20/
iﬁ%ﬁ%ﬁ%ﬁb:ob\f%%Z&ﬁ%%&zﬁﬁk@b%f%ﬁw%hfmwf:: N N
THR BB RN DN R o2 b, BEMFTALEZ b,

RE T, 1,000 mg/kg & 5-FE O RE TR 6 LY 13 1% . 200 & T* 1,000
mg/kg # 5-FEDOMECTRERBA LA 10 O 13 %IV T, *FIREE & b CHE
BRERBICDRD =N, FEAEOBHMTHBEELRETHY . T OEN
INEPo T T ML EHEETEI RN EZE X LN,

MR FR R A Cld, 25RO R O 200 & 1,000 mg/kg & 5-FE O C
MCHC 235 HRBE & b _RTIR o 72, F72. 200 & 1,000 mg/kg $¢ 5-8F D H
T MCV DN@E oz, oS 2 Mk FRBREMICEN RSN o T
TENDL, IhRBIEEEEETEAVWEE XL N, 200 KO 1,000 mg/kg
BEREOMET, I 7a b o EUREBA B E X TEN -T2, T
BEENBONGE DS ENOBHEEETIRVWES LN,

Mg AL F R A TiX 1,000 mglkg B 5-REOMERE D JR B OF E 72 EFH 23 7
ST, HEMEBRFEMIRT AN EN L L PFHRICBEWNTH BEREICAD
ol Z ML EL L holz, T LT F U EE, L a—
AmEfE, BV LE AMEfE, ALP K& O Cl SMEDS A b iv7e 3, HECTIIA B =
MNAHELIT, BHEEETIIRWEB LN,

FIR RS R B W T, 200 mg/kg #& G-REOME 1 PL & 1,000 mg/kg £ 5-#f D
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HEZIERTOEBEBN LD 1,000 mg/kg B 5HEOHE 1 ICOH NIZHENEY N
WO N, HEMBERFNICEREN W EnbmEEETII W ES
ZHNT, SMEBERETIE., 200 X 1,000 mg/kg &5/ O CHEERE (K
) 2N, BB LE_XTHEICE o228, 1FEAEOMEOEIZE RE
DFFHAANTH O | JWHME PR o TV RN T 2 D HEMEEET
ITnwekEX o, £72, 40 mg/kg B GO CRARE & (xHE) 2%t
MBI THEIZE PN, MORGEEH THAREENRD LN -T2 2
EMH, BB EEZE XN, (R 1, 17)

LEDZ b B EEZES T AR TOBMEZET I s L,
NOAEL %, K& 5&® 1,000 mg/kg (AE/H &k L7,

(2) 28 HEHEAMEURR (Sy b 2BREATR, #OKE) <3EEH
>
7w b (SD &, b ¥, WEMES 6 VC/BE X 12 IL/EE) (&R E A~ A%
28 H[E 9RO &5 (0. 40, 200, 1,000 mg/kg (AE/H) L7z, *REEKL
O m &R GRE TR G&T#% 14 B oBE B Z2 3T 7,
—RREDOBIEE, KE, BEEEZHET D & & L ITMERFIMRAE, MK
AR, R, TR, BT A S A FE LT,
REBWIRT, ETHIZAONT, —RE, KRE, BifE, REEE. 5
AT R, BRI AESE S TOMRE T, BEEHB SN BREIXIA LN
o Tz,
(&M 1, 16)

(3) TDHMDEFELHSHRABR<SETEEH 8>
O 7 v MR 5 RBR
Z v b (99 Pu, i) |\ BSN % 60-70 HEREHEE (6% : 5 g/kg 1K
) Lo, MBI L CRELOCHFEENHD L, BHEEOHMN
Oz, WEAMR PR E T ER S LR o T,

© 7 v MEOEGHER
7w b (MEEES 12 PC) (Z BSN % 24 #EMEH R 05 (100 mg/kg
RE) Lz, BIICHEPENE(LITA LN T,

@ v B X0 &5
7% (9P, M) (I BSN % 15 i [H] XX 48 @ 5@l 0 &5 (100
mg/kg (AE) L7z, BIRICHEFZHNEILIZTAN -T2, (W 4)

TBSNAZHWERBThRWI NS, BEBEE LT,
8 MEROEMMPARHTHDHZ M, BEGERE LT,
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6. BHEEME - RAAMERR
BSN & HlW /- @Mt « FE08 AMERBRITIR I S Tuh ey,
LIFIZ, A% Uik e A~ 2 20 L@ malBas R 2R L,

(1) 1BHEME - BHAAMRR (Y b AFVELREERTR, BEEEES) <
SEEH o>

7 v b (BD 3. 100 Hin, MEMES 20 DB/, > PREE « MEMES 30 PT) (24 %
Vb A~ 2 (BiOCl) # 2 4 REEHE (0, 1. 2, 5% : & () 0. 350
(280). 700 (560). 1,750 (1,400) mg/kg 1K T (ZAHY) T 518 MR BRI FE
i S A7z,

VR ET, RSB CIIAERET o, FHEGFRERIZ, &5
BELXBEETRKEREZZTAON -T2, BERE (1. 2. 5% : 810, 810,
820 H) IEZXIHEHEE (890 H) X v b HMN- 7=,

J73 BRAR ) Je OV B AR 2 O R A C i, RHIRBE R OV G- REIC B W TR MO FLIR
FPRHMENRIE & OV F AR IRIEN MR SN2, 2 HIEARBRICHWZT v FO A
OB E SN BEBRBEEE THL EBZ 2O, £-. KPR, ¥y
BERGIZEDHEBREOHEMIA LN N>, LEDOZ G 4% Uit
EA RN ATV EHE SN, (B 1, 15)

7. HEHBERESMHHAR
(1) RESHHAR (v kBN, #0O&kE)

Z v b (SD %, 23~24 JL/#f) 12, BSN & 4E4R 5~19 HIZHEH& 0 &5

(0, 100, 300, 1,000 mg/kg KE/H % & —F vV 4 A WVIZE) T 5FE

PEFRBR N Il S v7z, REEh) O — IR TS % Bl 52 L Eéﬂg Y/ YN EONN
HEHET D EEBIT, k20 BIZHEYIBA L. Son-RIEIZoWnTH
#Z. NIEE BB REZITo 72,

RBWIM 28 L CRE O —REE, #KkE, SRt IRk G OB T~
Hivie o7z, 1,000 mg/kg (RE/H B 5B O KRB N E & O 300 mg/kg &
H/ARGHOBHEENH DM CTHBBICHANEE TH 72, ZHMHEIC
Ioo2xnHY, AEKGEETII W Eb, EDEELEZ NN
ST,

REOMRIRIZE L Cix, MBEARE, I, —E4720 oREHK. KBIE
RE, M, AAF. AIBREOEKICRGOEBIIA DN o1, (R 1
15)

BN ZEZESIT, KRB CToOBRMERERT RLITEW &k L, BEW LT
JE o NOAEL % i K#& 5 1,000 mg/kg K&E/H & L., £7=. EHEMSE
IZ7euN &l L 72,

9 BSN # W REBEThWI b, EGR L L,
10 2 Cldg &t Rid, REOBMLEBS A ON572D mg & it#l,
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8. ANZEHT 5 MR

(1) EEROBMERARE

OEHEMLE L TBSNEZEHAT HEORIERE LT, KEICERLTHERML
B, dEASER T R (MERE T, A F~EZ 0 b Mg, REOMI) ICHEE
ThHZEELENTWS, $7-. B2~ 2% (BSN, REBTFHBE A~
A) O1H3~20 gD 0BG (1A ~EER) 12Xk v, B
g K, BEEL., EENEEEFE OBMMREE R LER A, W S
TW5b, SEWRIT, BEPIEICX D BE A~ H CHREBIELEITICHEEL
7oo BEIERFO B A~ A M PR IX100 pg/LLL E & 72 o> TV B A8, o ik #%5H
LRNCEELEMER b AN 725, (B3, 18)

QENTOERKLLE L COBSNOMFERIL, @%E1H2 gt T, KBMHHREn
BEOHREITALNWD, REEAZEET, SOz EL2VWEETH, 1
MAIZ20HRREICE PO HRE EEINTWS, (H3)

QA LM R TIIMA~DOE IR, EEHL LTHEEN S ETH
BBSN  (1~2 ¢/A) o 8l 5 T 1% B R 1T 13 R iR M 12 /E U 72 &
SNTWD, THICHEE LT, MPZeEEaHET 5R—BBTbi, 50
ug/LEL T o i i 12 %0 4 & % % B v, 100 pg/LUL I3 R 2R A R &
HEINTWD, (=4, 19)

DANTOREHEOERBENLRERESN CIX, MIEOBRENREINTEY, ©
A~ ARSI - AT 5 EHEE S D, AD30 g/ H LA
FOBSNZER L7254, Fax OMRIER K OHEFEN 265 & OWmE
INTW5b, (H4)

(2) Zhith

EA< R L DEMEE. ACBWCOITBEER (B8 0 EECUL
W& L) Lo ToRFE L, BEtk, FHEHES, WE, FErE. oW
REDVEHREFEE T D, BSNEZ TG MR 2~ I K53
FIC AT EINGE CTh 5, (1)

9. EAVTARADEEEN=E

(1) EARRDERFPOXRAEE=ICHATHHR

B OEA~YZAGHEIL, BINTIIE A~ 2D FEHEIREE 5~20 pg/ N/
HELTWDDIIHR L, AL 2 TlE 1,274 pg /IN/H (980~1,342 pg/ AN/H |
2B - LR 115 pg/ AM/H) EoHE L H D . T OEHIEO B IREREIC
IOEARIRDEEZLRLTWVWDS, (21, 20)

oA RARBEIZONTL, FEOTRALNS 2.2 uglkg, AXA 2D
il (&23) 75 17.910.2 ug’kg DER~ZANKMHENTZEDRENDH D
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(& 21, 22),
B, EATATEEOKE/KIZEH 10 pgkg iz 2 WENER S TH
51, (B 23)

(2)BSN EHEBEIAFZERALEG M oEESNFE - A ERBAEDHE
EEXATRERE

ERNO4FA - ARMBERE (R8) AUERMBICBITLZATERA Y RARE
(£9) ZHWT BSN GAABEAAZMEH LB AEIND 4R - A
MEHKkKOEAAEREFH B Lz, (3 24)

FRAEF 10 & LTRLTE,

HHIZE, lW@%#@1ﬂ%ﬁ%%%%#5m&oHﬁ&f%é:k(5
1), THLER OISO HEFEIZET 2E 5] 1L it 5 HUNO)
FLITHGHICHM TE RV &b, ﬁﬁ%%fﬁ 56 Hﬁﬁ&“ﬁﬁa:%ﬁé%ﬁ%& 6
AELUBEOH T ERA Y ZREO R KEZEH L7,

T, ENTHICmET 249 - I, "ETRPcABET L &N
EHOLNTEY 120 43 - AWML OWEICFTZOHE7 7V 774 Y — (&
DRVEFH) ICXD2BEYBRETIARELNLTWDZ D (B 1, 25 ),
W7 AN OB ERTREIND T —RTE 7 4V Z —UEREOfE,
Z AU LAA 13 s 4y Bl VB BB O & L 7=,

KRMBORE L ERAEAFEAEIL, £ 1HE. F— X 10 15, FBEEL -
FLEBEACEHT 2 5, ZoMiX1f5& L, (B 4)

AF - ARG HROHEE A ABIEIL, fREABE I T~14 WIZ
BWT 17.0 ug/ N/H ThH o 72,

ek, MM EFEE L, KEToORBETHOWOREALFTOFEEH R~ R RED
EEROENOLHA - A EERELZHVWTEREZEHHE L TBY, IR ERE
ST T~143KICB W T 14.4 pg/ A/H . ERE¥EYE (1KLL E) T 9.0 g/ A/H
EHELTWD (M4, 25)

B2~ 20RKRORBHME E LT, 00 A0 % (kettle fur) 3k & LT L7k EHIZ
B D HE,

120 T R OGO B EICHET 285 0K ()@ - T3, Feildbgl, &iEl
FAl, oA L 1&555754:?[4 BERENG AR, MTFE, 7 U — o 8RR, FEEEAL.
FLER I OB K OV HLECB O UG (2 7o o TIE, A, B, Ny M OERO#RE (UUT T
Hp two,) #1792 L)
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#8 EWoAy - ILRMERE (g/ N/H)

e (1 15-19 | 20 5% LA | 65-74 | 75 kLA
FlmPERR | 1-6 7% | 7-14 % . "
L E) % = % S
3L 81.6 143.6 | 253.1 99.7 61.9 67.5 78.6
F—= 3.9 3.0 3.9 4.7 3.9 3.8 2.9
FEEEHL -
?Lﬁi;ﬁk 36.8 38.9 34.0 35.3 37.0 44.1 43.8
é@ﬁmf 8.8 24.0 11.6 9.3 7.8 5.5 4.7
?L [s]s]

#9 BEBNHICBITLIAPTE A~ REE (ng/kg)

D5 T 5E 56 HAT# 5
s 206%6 HE | OICEFABLEME® 2 EE
oA A~ REE L7~ 1
D i KAE *
3 37 37
F— X 119 1,190
L o LR ok 37 74
Z D i > L 37 37

arF — XTI T 4 v 2 —RBLEEE (0 0% 6 B ) . 2 AL LS i3m0 oy BEAL BEBORE (4 106 8 H)
D % i
biF— X3 10 %, FEEEALIT 2 £F

# 10 EWO BSN 2620 & T5AFEEAAZHEM LI FnbEES R
AL LR HOROHEE B A~ R HUE (pg IN/H)

w1 15-19 | 20 % LA | 65-74 | 75 LA
FElmE R | L 1-6 7% | 7-14 % i "
A % i % s
B 10.7 12.6 17.0 12.2 10.0 10.5 9.8

R ZR2EEEIX, BSN 280k & T 2HAFEEAFEZEALIZENO 4
MOAEFEINTZ4H - ARG HKROHEE A AEBIEL LT, $XTOHAF
ICABAIN G SN ERELTZBRZAEL D TIEHL20, R RKEREIN
72 7T~14 % T 17.0 pg/ N/BH, EHER¥EY (1L E) T10.7 ug/ AM/H & LTz,
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0. ER&EE s+ 5T E0BE
1. BRMIZE T 5 EE

EMEA X, BSN {22\ T, IEAIE LT, 4. ¥ BKEOFETIL 6~15
mg/kg RE/H O AM ORI FEE . N Tl 5~30 mg/kg (KH/H O 5 23 HELE
SNTVWDEN, HILELOFEEMIZRININBRWI &, BEXAT X IR/LTICE
FNHIESTHDZ EENLEEMICHBEIZRVWE LT, 2 ToRHEMICE
WT MRL OFFEFARELHE L TWD, (B 5)

Fo WEEAFE LTOERICEW TS, ARG ZOESFIERITE 2IC
SWNWZ &, it% 6~8 HIH E TOAIIYA L LTHbs Z & (WHITHE
F13) BSNIZHEALE N O EEMICRINENZ2WZ EIFHATH L Z SN D,
MRL O EIIAE LB L, KREHIZOBELTWND, (BB 1, 5. 26)

2. XKEIZHITHFMEE

FDA |Z. BSN #3LEEAF O EHI & LT, GRAS #&FF L. MRL O % & 1T 4
FnE L TWD, (R4, 5, 12) £, TOHA., FOMEEOHLICE T
DIRFEHIFIIZ 0O HE LTS (FIFLITBEHE 13), (B 1, 5. 27)

18R (EU) TR E 3~4 AR, KETIEZ 3 HHOHEMAHIRI LTS,
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V. BREEEZETMm

;i;%ib =B OFERND . AROEWICE T 5 BSN O AW F] A RILIE

IR, RN E N THRF EOEH 2 & #E b s gEit S hv, Biicik o
&5éhtEX7xﬁ\%%WWK%%L@%k%i%hko

WL O FL AT BSN 2 A%k & 3 2 B EAA 2 Hla B 5 L 7= i #) e
RERICBNWT, BERIEEGHZOF O EA~ ZREITRAER KT LOD
Kiitg TH o 77,

WM O AT EEAAZBER&ES L2 EERBR X, btbhoex< 2
I BE T A 2 51T J:DJ:?I‘LfLZIP PEFL I AR D T LT EUE A S A2 B A
T 4V LB SR IE DB LEIC L > TE DI T L7, im0 BERLEE L /-
AAEHZ DWW T, %%M&@ﬁk#&&ﬁ@lﬁ ICHE R EITRD b o T,

B m R TlX. BSN I22OWT O in vitro &5 225K 725 BB &k OV st
ERERHERBRIIWIT R OEETH Y, 72, BSS 2 AW 721817225848 BB )N &
MThHoTZ 2, BSN bR TlIfaM LR SN2, 1In vivo DB
BIL 2y, BSN fz.z.iﬁ: A A O AR RLIIRD TR Enb 2D
VB IIE <. BSN ICEMBFEMEIL W &I L7,

A EERR T, #EICER LEmE IR T, KBS ED
1,000 mg/kg K&/ H % NOAEL & HIWr L 7=,

FAEFERR CIE, BSICER LzE%Epr AR o3, FE Kk OkRIE
®» NOAEL % i K& 580 1,000 mg/kg (KFE/H & L., fEHFEMEIZ 20 & HIHr
L7,

EWN D BSN OBECURRICOWT B EAFZ S LIz F0nEET 545
LM kO 2w A EERREIL. AR EAB INTZ T~145%ITHB W T 17.0
g/A/EI“CE%)oT_O BSN &, ANAEHKME L TEICTFHAMEICKHLT1IH2g®
OGS CHEAINTWD, £z, BKINTIEADORGERE A~ 2 DEBIREIT
5~20 pg/ N/H &S, ZDOREBITRIN ST, EEICEZEEIND &)
HENRTWD

L7z -> T, BHERL L LT BSN 25 Sn=42ichkd 549 - 9
I OB A~ ZAREIL., NOREICEEL 5 X5 & TIX W & L7,

UJ:U) END, BN EAEFESIT, BSN T, B ES N & L Tl
ENDHRVIZBNT, BMICEE T2 LICL Y N\ORBEEZER I BENLDR
WIZERHLNTHD EEZT,
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<H#H BREEFEH>

I B 4 PR

ADI Acceptable Daily Intake : iF&5 — HE &

ALP Alkaline phosphatase : 7/ UK A7 7 Z—+F

CL Chlorine : 7 v —/u

EMA European Medicines Agency : KK [ 3 i /7

EMEA European Agency for the Evaluation of Medicinal
Products : BN [EFEMLFATT (2009 F12 EMA (2
SR )

EU European Union : BN E A

FDA US Food and Drug Administration : > [E & 5 £ 3K
b JA)

GRAS Generally Recognized as Safe : —fRICZ 2 LD
5115 (FDA O GE

ICP-AES Inductively Coupled Plasma- Atomic Emission
spectroscopy : i 5ifE A 7 T A~ N MTIE

LD50 Lethal Dose 50 : -5 35t &

LOD Limit of Detection : fR i F[R

LOQ Limit of Quantification : & & FIR

MCHC Mean Corpuscular Hemoglobin Concentration:*f-
Y% 1 Bk i, €8, 38 3 B

MCV Mean Corpuscular Volume: )7 Ifil BR 25 &

MRL Maximum Residue Levels : fx K78 FE

NOAEL No-Observed-Adverse-Effect Level : 5 &
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