kR TE (2025)

5.4.c ICP BENHik
(1) #HE

ZORBRIEITIEENCE 5, ZORBRIED/FEIL Type D THY, TDFLE 1 5.4.¢-2021 X% Nic-2 &3
%

Oy HTRREH AR — B L KB Z A ~ A7 el REHZ IO INE iR L, ICP & &5 #rit ICP-MS) [ZE A
L. =7V R OWIEHESEFR (RUD L) OZ T NOE /BRI (m/2) \IZB T RMEZIEL, =7 Lo
R EE NAEHE LR DIREE DI E KD | pHTakkh D =>4 L (Ni) 23R8 D, 7235, ZORBRIEDMEREIT
#HE 7 77,

(2) BEF XKL, KiIZED,

a) K: JISKO0557 [ZHETD A4 DK,

b) HER: AFEEAEM. KT SUTRED SE OFREE,

o) THER: AVENR K OBUEHAIR O A BUZSE F 9~ 2 AH0I X JIS K 9901 |ZHE 925 mfll i O ak3E,

d) BEREKTFR: JIS K 8230 [THLE T HRHE ULIRIZED S E OFREE,

e) AU LERER(Rh 1000 pg/mL) : [EFF EEHEICN —F 7L 7m0y AERERR (Rh 1000 pg/mL) .

f) OPHLEERRD S pg/mL) VPG gUr AMEAERK (Rh 1000 pg/mL) O—E &2 L (1+19) TAHR
L. BY7 AE#ER (Rh 5 pg/mL) Z 75845,

g) AP LIFER (Rh 50 ng/mL) V@ mUr MEAERK (Rh 5 png/mL) O—E &4 (1+19) THIRL, =
D LEYERG (Rh 50 ng/mL) 2R HL45,

h) =7 )URZER (Ni 1000 pg/mL) :  [EFFHEEAEICR — W7 L 7e = UEEHERR (Ni 1000 pg/mL),

i) = )LEEHEFR(Ni 500 ng/mL) V@G 1 =/ L HEHERE (Ni 1000 ug/mL) O— & EA L (1+19) THA
WU, =7 VAZHERL (Ni 500 ng/mL) ZiH9-2,

j) BEHA—YHILEZEER (Ni 10 ng/mL~50 ng/mL) V' =7 /L3E %L (Ni 500 ng/mL) ® 2 mL~10
mL % 100 mL 2287 7 ATZB M ED | AR E TS (1+19) 2N 2 5,

k) BREHRA—Y7ILEEERK (Ni 0.5 ng/mL~5 ng/mL) V3 : =/ /LEE#ERK (Ni 50 ng/mL) ® 1 mL~10
mL % 100 mL 2287 7 ATZE MR ED | AR E TS (1+19) 2N 2 5,

) RERAERBRE: 0.9 . 1), j) KUK OBETHHLIZHEE (1+19),

FEQ) REBITHY, BENS T RE D,
(2) WGP CHRIFL. MRE 6 7 HRILLERGEL72b O L7220,
(3) TR ARIET DAL, =07 VA2 G ERVR) e L U RO E TR TE AR RE VWA,

BE 1. QoYY AMERERICHX T, EFFHEEEIC N —Y 7 0 en sy MEHER (Rh 100 pg/mL 1%
10 000 pg/mL) Z W CGREIT 588 TE D,

BE 2. QoO=y//VEHERIZHX T, EFFHEAEMEICN — P 7L 72 = ) UAEHERR (Ni 100 pg/mL X
1% 10 000 pg/mL) Z W TR M = 7 VIR R Z TR 5 2L TE D,

&% 3. ICP-MS DORIEIZISTRUBHA IR X I i AR & AR HEIR A [AIRp L OB AL WIE S ) .
K) KOV 1) OFAEICHB W TEIFIRA TR T LB ZOEIROFED 1/10 FEOBYY LAEAEKR (Rh 50
ng/mL) Z N % %,

& 4. ICP-MS O FELL OOV ARE L OT Fas it b5, TNoEHAGHhE M
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H RO DL, ZDOUIE AW TEEICEER OO G — OBt A THETELL
I AR IR E AR R OIRE 2 ZE L Th W,

(3) B EEIX. ROEBVETD,
a) ICP BENHTE: JISKOI33 ITHET @AW 7 I A EEOIRITHY, aVvar VT s a Lk
fHELI-H 0,
1) HR: JISK 1105 ([ZHLETHME 99.995 %LL EOT LT HA
b) EHBBRMMER: HNAGRICIRELZ AN TUNEAT 52 LI ERRNEAEIERREIZ L, IiE, JnE
B OO EAERIZE >GRO 3R EATHIZ LM TERD BT T H D,

1) SMBEEARRE: A/l E AW TINET27E T, TERBEEEHEL TGRS QD JE
BEROCTEBRERAESEHIENTEDIEB THHI L, ENO Y — THMRIRNOE 1R
JESERE =S —TEHIENEEL, FEENITMERIN TE0, MRS SNAMMAMEEZ DD WL 4e
ME2HTHH0,

2) BERVRATL: MRRAROPHER T 728D, —EDRE THERENEZ ML, FEREZ—ELL T
TROMREZH T 2H D,

3) ABEIFR: ORI T ORI EEIRINEE | T BEAPER A L NETE L LSS O, it ERR
REBZIGE BB IR MEBIL . B AD B IO NEE 2K TS, RO S EF il D%
EHREER T 5B 0,

¢ FDOBEE: 191700 X g T Ly EE AT REARDL D,

(4) BERERME
(4.1) #l X ROEEBVIT,
(4.1.1) HROERIEF
a) HEEL 20 g% 10 mg DHTETIINDED | IRFZHIAND,
b) filf& 2.5 mL, M@EE{L/KFE 2 mL 2tk 4 12NZ5,
o) IIRAAREE AU IRIEEARIKIZAI, ~A7all s DTNV T 5,
d) 180°C~220°C T 10 /3[E LA EANE - 58S LT+,
e) Mk, KT 50mL £RET7IAIDITBLAND,
f) FERRETAKEMA, 50 mL e Lk s V1 50 mL 2 EEE A,
g) =071 1700 X g THI 5 iz DBl ® | BB A RENAR ST D,
h) ZEiBRE LT, MR gz VT b) ~g) OBFELERL 22 RIEk AT 5,

(4.1.2) BROFRIBF LS DB
a) HEE 0.2 g & 1 mg OHTETIIMNVEY HIRELHICAND,
b) fiff# 10 mL, i kK | mL 24k % 12Nz 2,
o) WIREEEE AU REEARRIC A, v~ A 7aiE OCTONET 2,
d) 180 °C~220°C T 10 2y LL_EINE - 5REVS L Corfig425©),
e) a4, KT50mL £ETITAZDITELAND,
f) FERRETAKEMZ, 50 mL e LIk EAE D1 50 mL fREEE A,
g) 1ELIH 1700X g TR 5 RBEOOBEL® | BB AR AERERAIRE T 5,
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h) ZERBREL T, B3 RAE 22 IV T b) ~g) OEMEZ I L |, Z2lRIR AT RS 5,
FE @) KR ERBENOHFEL THONREHREUE 20 ¢ TOREESEARIT 0.5 g F2EE EIRET S, ETE
Sra RN EREBADBTNOLLSGE L., ST BRI 2 E B b,
(5) ~ A7 v REE ST BOERITE 1 DLED,

Kl AR FRAEE R E B

R[] (min) IR (C) 77 (W)
0 - 0
20 200( F-15) 1400
10 200 1400
40 =R 0

(6) FHEOLTIEBM 2L AR OFAEN RO ONL5E TN 2 mL, #wR{b/KFE 1 mL 2%, (4.1)
) ~d) DEAEZ AT,

(7) RVT L BEORER THEICELRVGO,

(8) 1+ 16.5 cm K ONalHEL 3000 rpm Tiz s 7] 1700 X g B E72%,

& 5. (4.1) OEAETHT-REHEIRIE, EEE B IRLIZEICHIEH T2,

(4.2) Bl WE (PWAERELE) X, JIS K 0133 L OWRDERVITH, BRI ZJIE BRI, @2 H 75 ICP
B &R OBRIETIEIZL D,
a) ICP BEEZWEHORMERMG ICP HESHEOUESRMEIT. L TE22EICL TRET D,
=)V BB (n/z) ;60
oy E /A (m/z) ¢ 103
aYVar /b He-KED GEE)— R LF—Fj) £ —K©
b) RERDOIER
1) MBS = VAR ERR K OV B 223 B A 0 o0 MEHERR (Rh 50 ng/mL) & HLZFFEREA 77
R T L O JE R Gt E ENIEE ST R OZ I NOE B/ BRI I1T DR O e & 3 A B
Do
2) WIEXFRITHEOWRE LG REO L E DR B A TERLT 5,
¢ HABOAIE
1) BUEHANE 2.5 mL LA T4 50 mL 2 &7 7 A2 D280 | ilfg (1+19) L7225 X0 ChSERZ N % | AZRRE TKE
Iz 50,
2) b)1) EFERICEAEL THERED AR TD,
3) ZEERBRIAIRA 1) ~3) LRERICEYEL  EBIRIC DWW TR H R ED AR IE T 5,
4) BEHRNPO=y TV EEZRD | e O =y L (N) ZH 35,

E(9) He-Hy IBEH Az MW E 13 Hy & Rh APURT 5281280 Rh OFREDME T L, HIE I 24
MAE v e DT OEETDTL,
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(10) AR FE AR E1- 13 S Ze R BRI DO D 1/9 25 50D WA ek A [FIRF I 23835,
(11) FEHRR T O=or VIRENPRERRO EREZBZDBENOHL5E 1L, FEHAR OB EZ /N
T B, iR (1+19) THAR 5,

EE 6. o)) OFIEI LI ZERBRICIBIT D=7V EZ RO Tk RO =221 (Ni) ZHfi EL T
By,

{#E 7. HEOFMOID  RAHEICHE S IR WK OTE IR BEIRENE T 3 PR T CHsnEIIL
kB A F i L7 5, =70 (Ni) LT 6 mg/kg~300 mg/kg DIEEL L TONH LRI 102 Y%~
109 % T -7,

THIRIEEL (16 #2) Z2 FAVNT ICP-MS OHIESE (x;: 3.67 mg/kg~305 mg/kg) & N7 L — LR SEED
HEE () ZHee U7 58, B UL y=0.7617+0.97x THY, ZOFEEREL () 1% 1.000 TH-o7=, [FEE
(EARRA K (1 4) . FEY ARG IR (180 I T ABRIERE 2 45  IRA Y ABRIEE(1 ) | fbs et
(13 5 L Bl AR (1 ) | BB A IR (2 50 . BB A IEEL 2 5) . RIEE SRR 2 5) L IBEHEE
BAREE (6 £2) . BIEETS LAEEE(1 ) IREME R AR (1 5) 2 W T ICP & & AT L ORI EE (v
1.88 mg/kg~320 mg/kg) e N7 L — LJF- T e OB EME () & el 7= 6 5 R UE y=0.873+
1.0032x TV, ZDAHEAFRE (r) 13 0.999 ThH-7z,

2 TR O UIRGIRIEE K OMb pl AR A2 VN2 303 U A3 AT D i A2 D C—Jn Bl i 43 879 Hr 2
UNTREATL . DFFT R BE B OV TR BE A HE T L7 SR AR 2 1T T

728, ZORBRIEOE B FRRIL, WK OB TRIEENT 0.03 mg/kg FRE, ZNLADAEENT 3 mg/kg 72
ELHEESNT,

K2 =)V O B &I Z TR O TR R

DA B2 Hh A
Akl 4 Ak’ EE” 50 RSD" sin) RSDin
T (mg/kg)  (mg/kg) (%) (mg/kg) (%)
URIGIEAERE 1 5 13 0.3 2.5 0.5 4.1
UIRIGIEAEEL 2 5 236 5 2.2 5 2.0
{ERZAEEL 1 5 13 0.5 3.6 0.5 3.8
{ERZAEE} 2 5 336 4 1.1 6 1.7
1) 2507 Ik L7 B 4) DT E(R 2=
2) FHfE (A%(T) X PFH74(2)) 5) AR e 2
3) PHTAEHE(R 2= 6) P [HAH oA HE R 7

% 8. ICP-MS TIXZ LA FRFHIEN WRETHD, TOHAIE, WEE C2 £ 1 22 B | TIEHER S 2
L. (4.2)b) ~c) LIRERITHEAEL  oATalBh 045 oA R 5,
i ARER LR IR ORI, (R 4 12X0 EHAEEL THE,

BE XM
1) J\KRFER: ICP E &5 (ICP-MS) & ONE TLEKALIR 7 SEE #H (CV-AAS) IZ DRI IR AEE
FOEEBEOWE, B HRE, 8, 26~37 (2015)
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2) I\KRFHIE, AR, AR ZE: ICP-MS ICLATERIER o E S BORE, IMEHFIE®RE, 9,
21~32 (2016)

3) BOFMEF, KBES, HFILUEN, ARG ICP-MS EICEAIEE A ERSORIE, IEEHITFFEH
12, 52~68 (2019)

4) [LVEIER, BEFEST, BIRIR: ICP-MS Z AW IEE RO OFEZED SHTIEO B, IEEHIFZE#
14, 53~69 (2021)

(5) =v7VEBREIO——b HIRIGIRIEEHF O =y 7 VBRIED 7 01— — M RITR T,

IINTEEE 20 g 10 mgDHTE THIER NI ED

—fhEfE 2.5 mL
—iEpp{k/k#E 2 mL

~A 7 a iy
BL AN KT50 mLeE 77 AL AND
—/K (R ET)
LGy B HeARi YRR | F91700xg | 553 fH]
BRI

1 IR OIGIRNEE D=7 5RERTE 7 v — — b (Rl A E)

SrRralel 0.2 g 1 mgDMTE TR ZRIZITNNED

—fhHi 10 mL
—ifR{bkFE 1 mL
~ A 7 ISR

BLAN AKT50 mLAe &7 T AL ANLD
—K (BERRET)
LGy e e DL | K91700xg | 545

AUEHATR

X2 R OIGIEREE LIS DR D= L 3B 1k 7 o — 3 — b (Fh HH )
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BREHIR

45E0 (2.5 mLLLTF) 50 mL &7 72325 B

—hHME AEEE (1+19) E72 58012
—K (HEHRET)

il ICP-MS (N #E : Rh, Ni: m/z 60 Rh: m/z 103)

X3 R o=V iERTE T v— 2 — N (HIERAE)



