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(Mg mMT e s &ekir, 74 &M  061000)

BE:BH AR LHET 4R wEEE4TURSARMERE S HEMAEE(UPLC - MS/MS) J7iE  H &2 70% F B
I, B A QuEChERS #4b & Fo 5,98 5 Fa A2 840, &35 42 4 Acquity UPLC BEH C ¢ 42 (100 mm X 2. 1 mm, 1.7 pm) , /RS A8 A THE -
10 mmol / L Todi i i (A B 2eBE) iRk A 0. 20 mL / min, B A 25 °C,#HF A2 pl, KA R m Bl dwf 5 b & &S -F i
X, BmEREH2 4KV, LA LB EFRETSAA450 C950L/hER #HwEAEELB,B,GC,,C W HEREN» L0108~
2. 160 ng / mL.0. 033 ~ 0. 660 ng / mL.0. 101 ~2. 020 ng / mL.0. 030 ~ 0. 600 ng / mL F&. B A LM @mARE X & B4F(r=>0.998,n=5);
AEEE R E LK RSD T 4.0%(n=6) ;T3 e E A A 93.00%,87. 22%,87. 88%,87. 44% ,RSD % # 4 1. 63%,
3.05%,1.85%,3.26%(n=6).6 At th B W EHE B EH5540.6,0.5,1.4,0.9,0.9,0. 8 pg/ kg it ZH HHRAEME.,
RHBEZ kg FBWE TR TREMNE LGP 4FEHEELNEE

KA imi,&#aéﬁwﬁfpmfk LB EFEF B EEE Bz,%aﬁ%’:é% G EMEHEG,

Determination of Four Aflatoxins in Shanyao Pills by UPLC - MS / MS
ZHAO Qinglin,WANG Mengyang ,YAO Chen,SONG Zhongqiang ,JIA Ruiqi, WU Hongna
(Cangzhou Institute for Food and Drug Control ,Cangzhou ,Hebei,China 061000)

Abstract: Objective To establish an ultra — high performance liquid chromatography — mass spectrometry (UPLC - MS / MS)
method for simultaneous determination of four aflatoxins in Shanyao Pills. Methods The sample was extracted with 70% methanol
and purified by the QuEChERS purification tubes and immunoaffinity columns. The chromatographic column was Acquity UPLC
BEH C, column (100 mm X 2.1 mm, 1.7 um),the mobile phase was acetonitrile — 10 mmol / L ammonium acetate solution
(gradient elution) ,the flow rate was 0.20 mL / min,the column temperature was 25 °C,and the injection volume was 2 plL. Multi —
reaction monitoring mode was adopted with electric spray ion and positive ion scanning, the capillary voltage was 2.4 kV, the
desolvation gas temperature was 450 “C,and the flow rate was 950 L / h. Results The linear ranges of aflatoxins B,,B,,G,,and G,
were 0.108 - 2.160 ng / mL,0.033 - 0.660 ng / mL,0. 101 — 2.020 ng / mL,and 0.030 - 0.600 ng / mL (r = 0.998,n = 5),
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respectively. The RSDs of precision, stability, and repeatability tests were all lower than 4.0% (n = 6). The average recoveries of

aflatoxins B,,B,,G,,and G, were 93.00%,87.22%,87. 88%,and 87.44%,with RSDs of 1.63%,3.05%,1.85%,and 3.26% (n = 6),

respectively. Six batches of samples were detected with aflatoxin contents of 0.6,0.5,1.4,0.9,0.9,and 0.8 ng / kg, respectively.

Conclusion

determination of four aflatoxins in Shanyao Pills.

The method is simple, highly sensitive, fast, accurate, and highly specific, which can be used for the simultaneously
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s B AEIN T R S A s R R Y 2 B
TSY A AR Y R W B AR B e
FERAN R R D MG R N Ak A T
R, FREE R, 29k I PR REAF 58 LA (TARC)
Gk T 2B 02020 4 B b 2 i (—38) ) i
T ISR | A A U R D SR T 2 0 i
THREEMAT, IFHES 1000 g 254 & E i EH X B,
(AFB) A1 5 pg, ® 5 8 K G,(AFG,) . #{ i & #%
% G, (AFG,)) . v i % 7 & B, (AFB,) | #{ i ilf 2 K B,
(AFB,) B ARTHHE 10 wgo B A KT Ak 2y rp o il 25 7
FYBR BN DARLE  (HR S Sy & i R 15 4
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i gy KA O ) AR CH R ORFE LA (B
i) B2 (B TAR4E . B AR GBSV ) JETHR i
B 2R B SRR SRR R (W) RRE SR T
WAETh ey prdl oy, oA AR RGE 25 A H B DAk, T
TRYTIEUIE B AR BRATHR  anE gR S
i L0 Ab T v ) T AR TR R TR T R n T 0
il 70 T e AF A v h AR B 2R T e AU o L B R R R U
D5 ik B A WRAGEED -8 e vkl 0 m o
AR T =120 YRR (B B I BT S i 1S AR
YRR £ 5 B D T3 S 1T R (3 o B A SR A Y R R
SEIZ2 B A3 TR s AR 3 T sl G AR BH PR 1 200 o AR I 5
HrgE Sy T [RIEHI 2 1 25 AL AFB,, AFB,, AFG,, AFG, &
St 8 = OB (3 BR B TS (UPLC — MS / MS) 1,
PETE 1L 25 AL T AR E RN I 1L 2 L e R T S
% BARIEIT
1 XFE5RKHA
1.1 =8

Xevo TQ — S AU = R {0 1% = PR AT B 15 HK
FHAY (55 [ Waters 23 & ) ; KQ300VDE AU 75 I 775 vk 2%
(Rl A B AT, DR 300 WA 45 kHz) 5
XS 105DU 24 Hi, 7 K- (Fii -t Mettler Toledo 23 1, K5 4
+J75r 2 —) s H3 - 16KR BB ML GBI RE vl s A g 3 45
R A ; QUEChERS b A Gt R A ] ) 5 S e 2%
FHE(FF B8 B A TRRA A A .
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B A B 2 TR A 0 IR O B 2 R Y
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4,

B, 454 610001 - 202107, AFB,, AFB,, AFG,, AFG, i
FHFE 2290 1.08,0.33,1.01,0.30 pg/ mL) ; HIEE
MG (G2, 5 Merck /A H ) 5 7K A SE 502 FH il #E 41
K SR (gl K e B8 B A 22 R0 AT PR
A 5 I AL (A ik, #1543 51 4 20220701, 20201002,
20210503; B 4ix Ml , 41t 5 43 5l Sy 21370902, 22330806,
221907055 C Ak, it 43 512 191910,201809,202107;
D Ak, 41543 5124 200907, 210908, 211001 ; E Ay, 4t
S35 4 20201002, 20220501, 20210611 F A1, 41 5
A3 524 220902, 220309, 220901 )
2 HEEHR
2.1 RIEKH
2.1.1 &4 Ht

{35%HE : Acquity UPLC BEH C o #E(100 mm X 2. 1 mm,
1.7 pm) ;s : 10 mmol / L Z MR EVE R (A) — LG
(B), B REBEIE (0 ~ 4. 5 min FF 65%A — 15%A ,4.5 ~
6.0 min I 15%A — 0A, 6.0 ~ 6.5 min [} 0A — 65%A,
6.5~ 10. 0 min I} 65%A) 5 it i : 0. 20 mL / min; #F il
25 CykEFERE 2 uL,
2.1.2 &4

B FUR - FE S E B (EST) 5 WA 2 . 2 5 7 Wl
(MRM) B, TF B 1494 BAIE R 2. 4 kV B
AR 450 °C BRI £ 950 L/ h Al < H S
(Ar) 3 B FURTEE 1150 °C; HAB RIS HOLE 1,

1 MMEFSHERE

Tab.1 Monitoring ion pair and collision voltage

KwEEE REEA(nin) BEF FET BRLGEN) AERE(V)

AFB, 3.66 313.1 2410 50 38
313.1 285.1 40 43
AFB, 3.46 315.1 259.1 35 36
315.1  287.1 40 26
AFG, 3.25 320.1  243.1 35 28
320.1 3111 30 31
AFG, 3.04 3311 245.1 40 28
331.1 3131 33 33

2.2 A&

TR A B K i O i & R IR A 0 R
fi 1 mL, 20 mL & s, F 70% FEEAR BEOT E 4
FEAT AR TR XoF B I 48 TR o K 288 e BT 45 ) JR St
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HWEE, H 70% BB R IR X BEIAER #5000 r/ min) 5 min, K % & B EE R 10 mL, &

(W#2), QuEChERS #+L45 (% 400 mg N - N5 2 — % , 400 mg
*2 RIBAXRBARFERE (ng/ mL) Cig, 1200 mg BRFEREE) o, IR HEDR Y 3 min, 2.0 (e
Tab.2 Mass concentration of series mixed reference solution (ng / mL) 10 000 r/ min)5 min , ﬂ%%%ﬂy 5 mL J:{%a R , ﬁ%ﬁ%
) AFB, AFB, AFG, AFG, FEE , 3 A 3 mL / min, FH 20 mL 7K ZEE , 5538 6, 8
1 0.108 0.033 0.101 0.030 IR R S A, T 0B 709% HY Bt A , WO BB e
2 0.216 0. 066 0.202 0. 060 W, B2 mL AR, FH 70% HBERG B e 45 35T,

3 0. 540 0. 165 0. 505 0. 150 0. 22 wm BFLIE M e | BEEE W , HI75

4 1. 080 0.330 1.010 0. 300 2.3 FiEsgm

> >0 0o 208 0P R GG P 52 B 2. 2 0 F R A X JE il i

P o VA BORE S L BT R IS o RS PR W R S A W (AFB, BE P VW R AFB, B 1 it
BB EIEIE D NN 3 g KEEIMA 70% FEE W) &G i, 32 2. 1 3 R iR I S5 RE A0 BT L 45
75 mL, i S PE (FE %4 10 000 v/ min)2 min, B0 (5% £ 8 RO T8, v o7 A 5 o BE LI 1,

Ui i U siE i U SER 2
3x10° 24 3x10° 3x10°
2 x10° 2 x10° 2 x10°
1
1% 10° . 3 1% 10° L 1% 10°
0 I it/ min 0 1 it/ min 0 L yt/ min
0 5 10 0 5 10 0 5 10
A B C

1AW EEEC, 2. kwmELEEG 3. XwEEEB, 4 FwEELEB,
A RAMBRER B MESEXRER  C A RER
E1 E2ETFRE
1. Aflatoxin G, 2. Aflatoxin G, 3. Aflatoxin B, 4. Aflatoxin B,
A. Mixed reference solution B. Positive test solution  c. Negative test solution

Fig.1 TIC chromatograms

RPE R HE IR 2. 2T R RY TR 2.63%,2.05%,1.23%(n = 6) , AU ERE 5 R4
JE (RVRAS o B VAT A 2 L, 352 2. 1 300 R R0 S5 Rk ke PR  ORE S (JiE50h 220902) , BT A%, LS ¢,
Mg, AT (Y) A bR HERE IR B (X) sk KPR, 2k 6y, & B ZEHEIE i b, 20 WilokG % A
FRIEATRPERIH 25 R 038 3, B A TE 4 F B i 2. 200 FIRA M IR I 0. 2 mL, 4% 2. 2 300 T Jr v il

e S BB P 5 s T R AR O &R AT B A VR IR, $52 2. 1 TR 56 SR AR SRR 52 | i0 SR g
R3 BHLRERER(n=5) T A 45 5L AFB, , AFB,, AFG, , AFG, I i F1%) RSD 43 5]
Tab.3 Results of the linear relation test (n = 5) H1.69%,3.01%,1.86%,3.27%(n=6) , & 7 EHE

W EAEE B35 2 BHREE(ng/mL) 1 BRI
AFB,  Y=35625X - 194.655 0.108~2.160  0.999 T P B« ORE A (HE 54 220902 ) , BY 5, Bt

AFB, Y=11940.9X-117.128 0.033~0. 660 0.999 5 g,%%ﬁ%,@zZIﬁTﬁ/ZEﬁ?'J%'@EIﬁI%{ﬁ{&,ﬁ%U
AFG, Y=30767.4X-2067.16 0.101~2.020 0.998 ?0,2,4,8,12,24hﬁﬂ‘3‘”’£2. 1@?1&&%%&#&#{%%,
AFG, Y=5899.34 X -96.486 1 0.030~0.600 0.999 it % lll% Efﬂ i é';[j:% AFB,, AFB,, AFG] , AFG2 m% Efﬂ E(J
R PR 5 5 o R A < B2, 2 IR B X BRI RSD 439K 2. 33%.3. 23%.3. 09%.2. 88% (n = 6) , F2 1]

M R, LG MR (S /N 3 1A 10 TIFAS I b H VA TR 24 h NS M B 4
3 1 B e 5 D ARG FR R i BR o 45 2R AFB,, AFB,, R [l R 56 < BORE S (FE 554 220902) , B %, B
AFG,, AFG, 9 K 1 B 43 51 J 0.027, 0.042, 0.051, 5 KE@FkiE, 260, B ELIEMEILI P, 40 HIAE 2 hn A
0.038 pg/ kg, % & FR 20 % A 0.054,0.083, 0. 101, 2. 130 F{RA XHIE N4 0. 2 mL, #2. 2 T F )53 il

0.075 pg/ kgo F U TR, 45 2. 1 I G SRR E | IR 5
K% B0 2. 2 00 R IR A X IR RS WS &, # IR G5 R 3 4, KWy VA ER I AT

2. 130 R 3R 50 2% 1R 2E AR I 5E 6 YK, T S e T L 4 2.4 HREENE

AFB,, AFB,, AFG,, AFG, W i B/ RSD 4351l 24 1. 58%, B8 HE I 25 ke &, 2 2. 2 TR 7 ik il 45 A3l A
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Fz4 MEDNKRELER(n=6)

Tab.4 Results of the recovery test (n = 6)

ANE (ng) 472 (ng)

EDEE (%)

X(%) RSD(%)

AFB, AFB, AFG, AFG, AFB, AFB, AFG, AFG, AFB, AFB,

AFG, AFG, AFB, AFB,

AFG, AFG, AFB, AFB, AFG, AFG,

10.8 3.3 10.1 3.0 10.03 2.96 8.91 2.65 92.87 89.69
10.8 3.3 10.1 3.0 9.98 2.91 9.02 2.71 92.40 88.18
10.8 3.3 10.1 3.0 10.11 2.83 899 2.69 93.61 85.75
10.8 3.3 10.1 3.0 9.8 2.99 857 2.64 91.20 90.60
10.8 3.3 10.1 3.0 9.97 2.80 8.83 2.48 92.31 84.84
10.8 3.3 10.1 3.0 10.33 2.78 8.94 2.57 95.64 84.24

88.21 88.33
89.30 90.33
89.00 89.66
84.85 88.00
87.42 82.66
88.51 85.66

93.00 87.22 87.83 87.44 1.63 3.05 1.85 3.26

VSR, 42 2. 1300 T 350 2 A E A 2 o 45 SR A 6 it (At 5
43 31k 20201002, 21370902, 191910, 201809, 202107,
220309) B S A HY AFB,, A H 43 8 0.6,0.5,1. 4,
0.9,0.9,0.8 pg/ kg, HARFE MBI K ) AFB,, AFB,,
AFG,,AFG,.
3 itig
3.1 HRIENAEERE

WG AL AT A%, R BR 2 T F e SR i A 7 X 2
TR AR Ty 1 G 0 2020 A7 i€ 2 8 (—350) )R] v
il 5% B 2 R FHVA 3R IS B G0 8 2 A 19 7 s
XRTIE S A%, H R BR L2 A0 2% A RO AN AR A
W78 h 25 5 T AN FHRFU 800 B / NG VIO R TR
RSB I ) 05 — 0. 1% R VA TR 1) 2 USRS
H 2 2R ] 70% W BRI, [FIEF25 5 QUEChERS 46
FE PRI T AL A S i S SR IR A R B TR
ORI AR S S R 2 BT T, HARAERT(E | DI 2.
3.2 mshiHERE

A EETHE LN -K HPE R -
10 mmol / L g 8% FE / Z /5 - 10 mol / L W2 %% .
B/ U - 0. 1% F R A 45 B FBE FE Ve A5 1 T 1 43 5
RO EERONE - CRRERR T 4T MG R 05
AR T 1 S5 B BT SRR S E - 10 mmol / L 4R
BT TR (B BERIBE) o
3.3 HmESENEERLH

IS HLFE S AT 6 HEAS Y AFB, , B T [ 24 i)
A S e / ke BB BE ERS 485, A 1 KAk (C
Aalk ) A H IR 100. 00% , 8L 2 ALAZ B i B 2 2R 05 gL
4 DR 107 73 | A WA 7 1T E R & oA 40 T L 245 L v Y 3
M Z A X AW 3 D T T TSR
R, 25 A LA v A R o 2 e i A
BRI YATRE R T 85 e IR 25 41 .
3.4 FHiEEM

AT GE S 0 R AR R TR
$, A 2 25 FUH AFB,, AFB,, AFG,, AFG, ()%
a2, R L 2 U AR R 2 e L X
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