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0B LT (BB R A RAT AR 2t 2 BIRATHE & dF 9 M aE ke
&R WM E BRRAEEEEREFFAE) .
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ARERFRAEMEELIRATA. (BESEHAEFE

REA:

(=) MEREIE

1.2021 £ 7 A 1 Hgsiwr st al, JHEBGN . A AT &

2.2021 £ 8 A, JraermEHtal,

3.2021 5 8 A 28 H, & 345 XA A4 il it AL K & AR
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(=) 5HTHE. BAWNXE



DL mZa k) ARE, F60H AR EREK,

(2 SR eReERFE. BEXFE. TURESHTFEN
xR

i t A ERANERECNEHIEN L EMHRE 4275/,
XA A ERSE, ( GB 2760-2014 & & A 7 F T A AR
Y AAFERRE,. BFEZ. WAL 2R, KEEM. WAL 3R,
LTRE. AR, 7Ok, I HEa, mMEMEER AFE
A, B+ R 2 EFEEERKA LT ER, RAEKD, Ttk Ra
EHATH, tAEAFESRE,. KA. REHTH, BFEETE
BT, =B, BA., Bt RS A EEZE RS, WEXAFFEA,

(=) 5FFAH. BRIITREANX R

BB (AR HE, ArERARE. TAE, (]
% 556/2009 FRAT BOEA AVFE A BEZE B

= EEFARNEHERE (WEARIER. RIEHEE. KN
MZFHIKHED

(=) FRA%BF RN

RATEMRYE GB/T 27404-2008 (2R F R e EfAL 2 oBE Ak
MY R THRNAFEFNNER, AR EF FESEH#TT RIE.
PR SCARTE GB/T 1. 1-2009 (BN TR % 1345 mENEAY
FmEANY B (R ERmES (B ITHEEEMR) WE
K#ATRE .

(=) 2B RAZHARGIRIE

DIBER. M. OB, BARBEAFAXER, UbntmE, BF
. WAL 2R, W HLEM. WAL 3R, TAE. 2FH. T AL,
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HARRLR BRALL AR RS Ko BRI e w A vk . RAR A
. FEMEHE. REEARHR, 2€R.

(=) FT&HH. FREGHAR, TEHRREREER

%— % WAEEEE

| AR 3 &y s

(D) s tE

AW T Luna 5u C184F (250x4. 6mm, 5 um),xBridge CI8 4
(4.6x250mm, 5um ) FUltimate HPLC C184F (250mmx4.6mm id, 5um)
“H et R KA, AE LA T, Luna 5u C184 fixBridge C18 A # 4
B g ffeE i AUl timate HPLC CI8AESF, Arblit#Ultimate HPLC C18
AR N AR T E B,

(2) MR EE

RN EES s BEEEMEX, BALREAATEHEKEE, HE
BN b, BONAAHREAFD NS ERLELS, HTesE, XH,
NHTRENT LA REETRNER, RERTEEZN TR, W
INTREREE., T AERER, RITEEFRFEMLRE, 24+
FLk A, FEHE M26%H E40%, 4R TR, 26%-34%Z 8, FFEE A E
ERESE; 36%-40%Z 8, KAERNAFEL2RD B ERAN, L LFF
B AT 46 L 135%, ROAARIE T EREME . BE 0 T RINIRENEHE LA

&1l WENEBE

Time (min) FEE A (%) 0.02 mol/L B %Ak
B (%)
0 35 65
10 70 30
15 78 22
20 90 10
23 99 1

28 35 65




(3) HKHkE
KIT LG A RENEWHI & ATHBCE K, = BE570nm, . B2 4623nm,
W A& 2L2R 507nm, 7% X E47491nm. W& ZL3R510nm, % F| ¥ 635nm, 4 #
485nm. 7 BAKLI54Tnm, FAn ALK B AI557nm, 4 B 1% #500nm. 630nmfE
ERMEK. LF500nmfF] TEEWMAELI2R, RAEZFH. WHELR, &2F

-

E
B, BeAker . EARr AT, 630 T EESZE . REZ HFE, &
St

= D.1Dj | r 1 "'I F =
“ 11 1=
oo 'rIL---—'IL

T T T T T
[l } S.a0 10.00 1S.00 Z20.00 2500

Al 9fMA KRR EeRERNEEHE

I-FE#E 2-%"E 3-HE#E 4-FRIL 5-RBEFK 6-WELWR T-HAELEFMN SWAHLR 9-
EHE  10-2FH 11O 12-F AR

2. FomulRENLE

T 6 & Bt AT B I R BE RN, EHF14~30H REBER A 1. 0g. 1. 5g.
2.0sfE A E AN BZ AT E R, SEREH, BERERTAEH N2, 0ghT,
B F5ug. 10 ug. 20ug. 30ug. 40ug. 50ughr/EiR AR _E 4. SLH-IEBH, 40ug
Bk & 3£ 5199% LA |, 50ught B B AR, 10 ugld W4 Refmik. ZHEX
BR, SE AR R K E R B L ERE .

ETU Lt EAERNEE LB/, BRI EFALL00-200 E60ccH
B i A A, R AT 5 100ug V8 A & B Y [E1 i 2 40 BE 34 2198%, T H /2 4 &%
FoRER R B R R RRAT, & RN K3, #k E60cc i B BE ik AR & AR AT



FEREAE, KBRI, . RENEW. ER2HER, HEH SRR
Fog N E BT

AR X

FBL: AR AR AL 0-10. 0g, A ERE R T pHES, m# E60°C
BEE#LFNMERFAEE AR, MTpHEGE frid . B R &t 5 R
B2.0-10.0 g, &K, #EFEHA, U4000rpm# & 10min, F EIFER,
EEJLA, AERBB AL BN, 63 LFR, FARBERERATpHES,
M E60C .

A E

BN B LR BRBORENE TS, ERREED2-3F. R
fff 24 5, FIpH4my60°C A /e, ZRK L6, HEH A =3min, A5
LB R KA (T+2+1) AT AR R M, E Rk F02-37, REMTR,
K EHERAT, AOFEEAER, HREERATEn ), £0.45
pmAk R IR, B

3. HEMABE. UK. E2RAEERESEHKE

Tk B e PR e 2 & IR

&3 AT HY R A IR X A e L A = R R AT HR AR

;
&% p AT EY R B A W IR T 0 o RLAE A AR R TR B
g
HHAN:
pop =3 _ 3hui L0g - 10N _ 10/
S huw/c S huw/c

A F LOD——# HFR, mg/kg;



LOQ—— H R, mg/kg:

N——H2 LT, pA;

S— & REE, pA. kg/mg;

he s —E&REWES, pA;

h i —— i &, pA;

c—— WA A&, mg/kgo

R = A AT AR 2 R, AR RS THERK, 255K EF
RRHEFHERL, L3 R A B B AT B9 BB IR E N T R
FR (LOD) , LA 10 R {2 "& te A 2T A2 B A7 4 8 5 2 Wk B 4 77 vk B 2 & TR (LOQD.

ELEREAFHET, MofaRmmrdTlleE, et LEL. X
AEmfEg, WEFR (Raf) defRERE (ng/L) KELHE
IR R, HERNEK2, U3 BHEREFRTEAMERTNRELHIR, =B
BEZ, WAL . KAEEM. WHLR . THE. 2F8hH. Kbk
AT AT RO KA H IR A 1. Omg/kg. VLI E "R th 0 #8 F B AR 48
FRERE AT R ER (LOQ) #3. 0mg/kg.

®2 OME RIS R R ALK

& 4] %4 B %k H AR BT
(ug/mL) (R)
=B 0.1-30. 0 A=13429C+17858 | 0. 9998
R 5% 0.1-30.0 A=-11749C+28360 | 0. 9993
il & 41 2R 1.0-30. 0 A=1713C+18017 0. 9998
W F N 0.5-30.0 A=4008C+59719 0. 9996
il & £13R 0.1-30.0 A=1996C+21927 0. 9999
= A 0.1-30.0 A=9095C+104211 | 0. 9998
& F M 0.1-30.0 A=3667C+27976 0. 9999
G SN 0. 1-30. 0 A=1514C+10456 0. 9999
ST HEHAL | 2.0-30.0 A=759C+7734 0. 9998




EEE. BBE. BE. BT, BBE. RAEES P FmA 3 M
TRRENEFER, ZRBELN, THEREFAETE (K . ’E]
R, 3R E TSR o B 52 AU R A2 90. 5% ~97. 2% Z [8], FH EK
% 93.86%, RSD 7£ 1.9%~7. 2% 8], 3 Ff ik & T # B 4% F o Y 48 BUE i
£ 89. 1% ~100. 4% Z I8, F3 E YL & 95. 83%, RSD £ 1. 8%~8. 2% [A] . #%
B AT RAE . T B R AR Rk~ 2 8], P YR k%, RSD

E**N**'\z l\é] o
*3-1. ZRfEEEFIREENIFERELER (n=6)
S P
& LW An AR A Edt  RSDs AR AT TE] i 2 /% RSDs
(mg/kg) Zy/% /% (mg/kg) /%
1 93.6 6.7 1 89. 1 8.0
=2 2 94.9 3.4 2 97. 2 5.5
4 95.0 2.0 4 95. 7 3.4
1 93.9 6.5 1 95. 8 5.2
B2 2% 2 93.1 4.2 2 97.0 3.5
4 97.1 2.7 4 98. 3 3.0
1 91. 4 5.6 1 92. 3 5.6
i & 41 2R 2 90. 5 5.1 2 94. 4 3.8
4 92.8 4.8 4 96. 5 2.7
. 1 95. 4 6.1 1 93.7 4.9
RAF 2 90.1 4.4 2 98. 7 3.2
4 95. 1 1.9 4 99. 1 1.8
1 91.1 4.6 1 94.9 5.9
& 21 3R 2 92.1 4.4 2 96. 5 3.9
4 96. 4 1.7 4 100. 4 2.6
1 88. 2 5.2 1 98. 4 6.3
T A% 2 91.0 3.1 2 97.4 2.2
4 92.5 3.4 4 99. 7 2.0
1 89. 5 7.1 1 93.9 6.1
& B 2 91.2 2.1 2 98. 6 3.5
4 93. 6 3.1 4 96. 1 1.6
10 92. 3 5.7 10 95. 3 7.8
o AN 20 95. 3 3.0 20 97.6 3.9
40 96. 3 2.2 40 97. 3 3.8
\ 10 92. 2 6.6 10 93.8 8.2
ﬁi;;gﬁz 20 95. 3 3.5 20 96. 5 3.4
40 97. 2 4.0 40 98. 5 2.3

% BAEeE-FUE/ Rk



1. BAEEESZ L4
1.1 &3AF: CI184F, 2.1X150 mm, 1.8 nm, AL,
1.2 yahAd: A: &20mmol/L W EREAU0. 1% FER KB K: LM, #
B it. M&4.
®4 Wy &

BF 18] (min) M (UL/min) A B
0.0 400 70 30
2.0 400 50 50
6.0 400 40 60
10.0 400 2 98
17.0 400 2 98
17.2 400 70 30
25.0 400 70 30

1.3 ##&: 10 vl

1.4 #iE: 30 Co

2 Rt/ R SE AN

2.1 BH 7N EMEEE, EE FHEHE/ A FHEE;

2.2 AR % KRB MRM) o

2.3 A% A: 15 L/min; GSIEAA: 60 L/min; GS2HEim#A A 70
L/min; CADAE#E S : Medium; $EhAm A IEE : 500°C; " E & E: 5000 v,

2ABBTF. TETSH



K5 IMENNKEHMNEET. TET

B & L Q1 Q3 DP CE
(#EFm (FEF m (E#%H  (RE#E

/z) /7) JE) &)

=E 778.0 290.9 -120 -60
184. 9 -110

192873 763. 2 170.0 -110 -92
497. 3 -70

il & 412R 434.9 193.8 -65 -60
301.9 -43

W F N 333. 4 202. 2 95 80
287.3 50

il & 21 3R 442.9 129. 1 35 50
275.0 25

SN 583. 1 501. 3 140 50
164. 5 55

& F M 326.9 170.9 -70 -34
155. 8 -43

o AN 782.7 658. 7 -80 -40
702. 6 -35

R 972.5 126.8 -80 -90
WAL 674.7 -10

F: x5 HNEEE T

3. 7R &M

BRI IE 2R ARE T ERFRA AT TERT 10mL Z M+, A
FEE A FE 10mLo. 9 A AF AL A ik E
0.50 mg/L. 1.00mg/L. 2.00mg/L # 5.00 mg/L, 9 FLEHAITH N 1.0
mg/L, 2|7 R eAnE THRER . ENBRETIELEGT, HirEITIEE
R, R ARE A &I AT R B, A R P AR U A B v BB A

A F 0. 050 mg/L.0. 10 mg/L.

EPBNENEETLEN. FR LA LFNIHREE
50ng/mL-5000ng/mL 3% B A B, £k % R BT,
4. FiEWAE HIRFE 2R



A R F AT iR 2R, AR FHTRERK, 2FRhE
FRORHE R ER, L3 BRI R E AT R B R E N T R B
FR (LOD) , LA 10 515 " bt 4 %¢ AL B A5 89 i 2 oK & A 7 v 1y 2 & TR (LOQD,
Mﬁ%%ﬁ%%@ﬁ@ﬁQMmy@,ﬁ%%%%@ﬁo%my@o

b. WA EHEFEEE (EEEMFIL

FHEUBER, BR. BRAY. mE. 8, MEEERER, X%
JR R AN ik et R A AR o B AT B R R 2 IR R . 2RI EE 0. 05
mg/kg. 0.1 mg/kg 7 0. 5 mg/kg MAFAFT (452 L0Q. 2L0Q F1 10L0Q),
2 Ao AE B R R Oy 81. T%-102%, AEATAT AR Z A 1. 06%-13. 9%, & 7 K [H
B EREEELRER,

& 51 ME R A AT B i & o A A AR R 2 (n=6)

TAr & A& AR =
0.5 mg/kg 1. 5mg/kg 5. 0mg/kg
FHEML RSD/ FHEMY RSD/ FHEIYR RSD/
= /% % 2 /% % 2 /% %

a9

= 90.4 5.1 9.7 3.8 92.8 4.7
B4 895 3.2 92.4 4.8  9L.7 5.0
TN E 2

””ji*z 90.8 3.9 89.7 5.2 937 6.1
gzg;g% 92.7 5.0 934 4.7  90.5 3.9
.

””f;éﬂ 93.4 4.8 90.8 5.2 947 4.2
£F% 9.4 3.9 948 51 950 5.8
A%% 0 971 5.4 95.2 6.7  95.1 3.7
7ZZE@E 92.5 3.7 935 4.0 98.4 5.9

=k 82.7 2.84 83. 8 2.97 90. 7 3. 47
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AT & AT & YR
0.5 mg/kg 1. 5mg/kg 5. 0mg/kg

ey — - -
FHEYW RSD/ FHEUW RSD/ FHEUY  RSD/
£ /% % £ /% % 2 /% %
KI LT
52 AR A AR B UK 2 AR X AR E R = (n=6)
TR & TR & TR &
e 0.5 mg/kg 1. 5mg/kg 5. Omg/kg
i SFHEYW RSD/ FHEY RSD/ FHEY RSD/
/% % /% % /% %
R 91.7 3.7 89.5 3.8 92.7 5.2
IR 2 2% 89. 7 4.9 88. 2 6. 4 91.3 5.0
TN & 2
””ﬁi*z 86.9 6.4 89.4 57  90.2 4.5
7Z;;%% 90. 8 5.7 92. 4 4.8 89. 8 3.9
T & 2
””fi*z 88.0 6.4 93. 1 5.4 91.8 4.9
=R E 92.5 5.7 93. 4 5.2 95.7 5.8
& E R 93.6 4.9 96. 4 4.8 98. 7 2.7
"ZE@E 90. 2 6. 0 94. 1 5.1 93. 4 4.9
e
iy 93. 4 5.6 89.7 2.8 92. 4 3.8

= FREFRETR R F ML SR L
ARATAEFT I B 9 b 2R iR AN 7 6,57 A = B B AT E T LR B,
FHEREEHIREFRELTHEER., AMENEL, HERFHITE

BPER BB E, AT R HE S E A
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