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[ Abstract | Objective: The research aimed to establish a UPLC-MS-MS method for the determination of
aflatoxin B,, B,, G, and G, in Gastrodia elata. Method: The samples, G. elata herbs, were extracted by
ultrasonic with methanol, filtered by glass fiber filter paper and purified by immuno affinity columns (IAC).
Aflatoxin B,, B,, G, and G, in G. elata were researched by UPLC-MS-MS. Result: The linear relationships of
aflatoxin B,, B,, G, and G,were good in the scopes of selected concentration. The precision, repeatability and the
accuracy were all satisfactory. There was a good result in using the reference material to validate this method. The
method is used to determine the concentrations of the four aflatoxins in 30 batches of G. elata herbs and none were
detected. Conclusion: The method is scientific, convenient and rapid to take. It can be applied into the
determination of aflatoxin B,, B,, G, and G, in G. elata herbs. And it provides objective references to help to
evaluate the quality of G. elata herbs accurately and comprehensively.
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B A R aflatoxins J&— 21 A 27 S5 2K LAY
WEY, h s & B Aspergillus flavus Link 127 A= g
%5 Aspergillus parasiticus Speare 55 7= /4= (] — 25 H FE )
UAEAR =Wy, SEA G540 SR — 0k L R AT A
HATC %E th 17 Fhs A=), fie i 20y 5 il 2 7 R
B,,B,,G,,G, FI M, % 10 ZR bt ™. %
BE R S — b AR R A B B T, X N B Sl W T
HEAWIAER, C Bt A T 2H 2L (WHO ) 98 i BF
FENL R E Ry T 2R B0, =& BT e A = KEUE
Yz — . T h s R R ORI TOK, IF B A
RS R S B IR BT L S — AR R R
e AT 5 BUAREOR 23R 19 v 241 v o il 2 7 R AT
Wik RIRALE i SCHR AR E , A HT iz
10 B ot R R E U7 1 R 2 gk (TLC) |
g 3¢ S 22 1k (ELISA) | i ROHCAH 835 12: (HPLC) 45,
TLC ¥ i B o3 A AR BAR , {ELA: i A P BE T 9% 4
JEE AR, AN JH T PRSI 5 ELISA 45 4 fa] By
LA R AR 5 25 R 32 U0 & 25 S S i
JIE A RO S SR AR R e RO, A M 2 HL b
MR ERZ S ST REWEMUNFELRE
G W, PR A B 30 g, e LA 3 38 AH DG i AR
SR HEA I HPLC 1253 >R F A J5 A3 A2 0, #2
PER R BB ok L BUIR , AR BF 58 180 5
VST A | 2 J P B | SRR B sy 1Y A 928 o R AT v
f& UPLC-MS-MS Jlf & K Bk b o #th & & K 1
Jrike,

KEE N 22 B Z 48 4 R MY KR Gastrodia
elata BL. () T Je 28 A QB KRS 4001 BH RS X
LS B Tk, 25 T D SR AR OA, S (b 24 ) 2010 4R
R — AT AR T R RR B 26 A L K
By MR B R A HE M AUF ST ICEE 2003 ~ 2012 4E 57
RIRREG A, v el i 25 7 3R 7 1 D 1 7 i L B A%
KIRTEIB I AA L 2 i o 2 B st & f R 75
Gy, it — 20 % i R B R AT AR I e H AT B
TRAUE I R 25 8422 42
1 ##

AL WA @ 3% -TQD A3 Bk BT 1 A (58 [E]
Waters 2\ i) , ACQUITY % 4i, MassLynxV4. 1 T./E
i H RS SE L B ), AE240 U 1/10 J7 HL T R OF (#
FRiD-FE R 2 AU B A IR R, M A g v
P BRE 2 Ak 2 e i) L BB Al K AL (O )T IR 5 2R B
e K JEATBRZA 7)), MTN-2800D 44 W vk 45 3% 8 (K
LR 2E R AS A W) L ZH-2 B e iR A A% (R
FLLG AR EAL RS ) o

.52

wih & % KXW A W B W [ SUPELCO
Analytical , # | %75 & B,,B,,G,, G, k& & 435
3 0.995,0.298,1.011,0. 299 mg-L ", 4 i =99% ,
R K- (98:2) 15 w1 it 55 3 R AR ES H W) i
“F K 4 ¥ ” [ corn naturally contaminated with
aflatoxin, Trilogy Analytical Laboratory, AFB,, 17.7
pg-kg ' (1 sd range 16.7 ~21.3;2 sd range 14.4 ~
23.6;3 sd range 12.1 ~25.9) ,AFB,,1.3 pg-kg ™',
AFG,: ND, AF¥G,: ND, Lot # A-C-270, 2010. 08-
2015. 07 ], %35 3 F1 4 ( PriboLab 7\ &] , PriboFast ®
IACO11-3 ), 3% ¥ £F 4 J& 4% ( PriboLab 7y #],
L5 um x 110 mm) , Z i (@35 45, 48 [ MERCK 2
al) B mE (i A, R R B e R A R A
Al) R (i al, 52 8 TEDIA A w)) , 4K ()7
e B R i OB BR A W), AR (3 B a1
AR WAL AR AT BR 2> 7)) 5 RIBR 245 B4 30 4tk 2351 A
M AR WA, rh B B R 2 B 25 B 24 T AR )
55 A 227 T A e DTS R 204 2 52 g 22 R W) KRR
Gastrodia elata Bl.
2 HEEER
2.1 FRERFIERAE S AEEPRGT M E SRR
B FRUEETR 0.5 mL, & 10 mL &8 b, B B B 2
ZIE iR R A m (&SR B, ,B,,6,,
G, i 435k 0. 049 8,0.014 9,0. 050 6,0.015 0
mg- L™") o 4% 5 W B A% 4% W 20,40, 100, 200, 400,
1000 wL,F 50 CF =M+, HIH00 1A U sl AH o ik JF
MRz 1 mL, RIVASAR HE 2R 5
2.2 MRS S BOR IR (i 40 H i) B S
5 g KEEPRE A EALE 1 g, & T HEIE MK
A 70% W2 g 25 mL, R 42 B30 min, K
AR LW 1S mL, & S0 mL B P, K R B
VB RS, TH B A 4 R AR08 i, i CSL R
20.0 mL, 3@ i S8 2 BT A AAE W2 3 mLemin ™'
FI7K 20 mL Bk Bt , U8B W 5 25, A2 Rk AT,
KoK % AL 5, 5 AT B H R R, W4 e VR
T 50 C =W, HIWI UG T 3h ARV i OF 7 R 2=
2 mL, HIf%,
2.3 WsEITIE
2.3.1 {4 Waters ACQUITY UPLC HSS T3
3% K (2.1 mm x 100 mm, 1.8 pm); % 3h AH
AO. 1% W BR-/K % W, Wi 2h Al B & S -H Be-H 1R
(50:50:0. 1) ,%i# 0.3 mL-min " FEREAFL S uL,
BEEEVE DS (O ~ 2 min,50% ~ 100% B;2 ~3 min,
100% B) ,
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No. it5 g 7
1 200309 AT R Eg
2200309 YNEWN WAL 2% 1
3 200311 YNEWWN bl
4 200401 AT KRR Bt B
5 200402 YNEWN/Y EEIRAN
6 200403 AT KRR B Bt Y
7 200502 YNEPN S g
8 20050403 YNEWN Bt Bt
9 20050419 YNEWN i A=
10 20060901 AT KRR P
11 20061009 UNEWNY st M 5
12 20061012 AT KRR I
13 200701 AT KRR B PG Lt
14 20070301 T Az KPR ER ST
15 20070302 N TR L2
16 20080720 N TR L4 [H
17 200808 YNEWN LM
18 20081205 AT KRR B PG Lt
19 20090130 2R R A R IR T W 3
20 20090130 P A 4 2 AR R R pagee] SR
21 20090802 2 — SRR VG 8 I %
22 20100802 EXPN [} %3
23 20100805 S A= 1M 43 IR PRI R
24 20100806 LIRAEP NN = Bk e
25 20111031 U 1 AR VLG I
26 20111031 LUZEEPNITN i
27 20111101 LIZEP NN L7 R4
28 20121101 LUER PN R I IX
29 200120515 AT KR [ PlINERaN
30 200120527 AT R Lk S
2.3.2 Bk SF WRHRE OB A O Ak i

HER B ,B,,G G, T HM AR ERIEESFH
BT REAR S W TR T A A R gy
Pr( 73 534 A e 7% A 5 88, AFB,
TFwE T (m/z) N 312.4 F1285.3,AFB, E & & T
(m/z) N 314.9 F1 258.2 ,AFG, EBE T (m/z) N
328.8,283.0, AFG, 5 i B T (m/z) % 331.0,
217. 1, R ETFRBIWE 1,

BAEHE 3 kV, B 7 IR 120 °C, KiEH)

285.3
1
3124
Tl L ATl Toe e e oo e e [T
180 300 400 500
258.2
2
3149
v _— ! - b 2% '”“5‘ ‘-'- o g | 1™ wr‘_
180 300 400 500
283.0
3
3288 |
e 0 010 NN A 1 e e oo -
180 300 400 500
217.1
4
773310
180 300 400 500
mlz

2
4
EHBEE-HEE
AEE 350 C Wi N, ik 650 Loh ™' IR
N, , i 50 L-h ™' < Ar, i 0. 16 mL-min "',
T N 2 R0 B AL (MRM)
B MR E R, S EEE B,
B,,G,,G, MF &t 4054 1.60,1.53,1.44,1.37
min, W& 2,
2.4 KMEXRERFLE I HDRE W 2. 1 TR # i
R BE AR PR R W 10 WL, i AR BT I 1%
2. 3 TGS A0 R bR v AR A ST B, DA 0 0
T ALCY) M NA bR, 5T VR B (X)) SRy A A b, 225 il A
WEM LRI AT W 45 SRR AR I 1 — W
BESE RN MR AP 45 R W 2,
2.5 PR 203 TR ALER A I RE A B ) #E
M&E#HEE B,,B,,G,,G, MK HR, 45H8,S/N K3
. 53 .
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1 RA4F, W3k 3,
*3 EHESEB,,B,,6,,6, EIRXRKE
0 0.5 1.0 1.5 2.0 2.5 R
Ak S AE/ ng FHEeE  RSD
) ety
j\7 /ng 1 2 3 /% /%
AFB, 19.9 23.07 18. 41 20. 88 104. 4 11.2
0 0.5 1.0 1.5 2.0 2.5
3 39.8 44.08 48. 38 44.91 115.0 5.0
“ 79.6 75. 61 81.58 89.34 103.2 8.4
0 0.5 1.0 1.5 2.0 2.5 AFB, 5.96 6.35 5.67 5.89 100. 2 5.8
4 11.92 8. 05 11.7 9.29 81.2 19.2
23.84 23.47 19.27 24. 14 93.5 11.8
0 0.5 1.0 1.5 2.0 2.5
t/min AFG, 20.22 26.33 30.42 21.46 128.9 17.2
40.44 38.51 41. 65 50.23 107.5 14
I MihmSsR B ;2. HihEER B,
3 WMESE G, .4 HEHE G 80.88 86.17 80. 3 75.08 99.5 6.9
B E N B
B2 ##EZE LC-MS-MS AFG, 5.98 6.2 5.56 6.37 101. 1 7.0
11.96 11.31 10. 98 11.13 93.1 1.5
*x2 HE#MESEB,,B,,6,,6, AMEXRER
BEEE,.5,.G,.6, &1 ® 23.92 23.78 19.02 18.59 85.5 14.1

gy AR T R r LVENE/ pg L7
AFB, Y=17.9394X +14.2232 0.9995 0.995 ~49.75
AFB, Y=11.504 2X +6.016 5 0.996 2 0.298 ~14.90
AFG, Y=4.9113X +3.409 1 0.998 4 1.011 ~50.55
AFG, Y =3.8586X-0.3106 0.999 4 0.299 ~14.95

o, & R R R BR 435 0.041 7,0.012 5,
0.0417,0.062 5 ng+g ™',
2.6 EEEIALE GBS, BEHORKS 18 i &
B2 1Y RIBAE O ARG 25 B 00 X 42 o HOR BRFE i 5
g, N B PR AE R A B A B R IR AR W (B
HuEx B, ,B,,G,,G, FimIKEZ 438 9.95,2.98,
10.11,2.99 pg-L ") 1 mL, 4% 2.2 3~ J7 i il 45 #F
mn, P4 2.3 TR AR SR S E 6 K, A5 ARG R
wih&#H % B,,B,,G,,G, i RSD 4% 6.8% ,
6.5% ,6.0% ,13.5% , LWL L5 B E B I,
2.7 EEMRE  HU2.6 W F KBREES 6 4y, B
5 g KEEPRE, S BRSO 8 ih B B R IR AR A W
(W PETR] 2.6 0 R )1 mL, 34 2. 2 TR A3 5 75 0 A o)
IR AR, 2 B S5 R M R R B, LB,
G,,G, & &4 K 17.6,4.31,17.3,5.52 ng-g ',
RSD 4358 7.5% ,18.3% ,5.9% ,10.8% , 3% W% 77
REE R R
2.8 PRI HL 2.6 TN KBREES: 9 0y, B0
5¢, 830 1A HEHWE, B A5 5 AAL A
e vl B o M R R R AR RS WS L 4% 2.2 TR
Tl e, A E . G5 R K] 4 Pt ith &R R &
SR AN [R] 9 [l P [0 s 5 R A, 38 W% AR Oy 1k v g
. 54 .

2.9 ROEMEREE  BL2.6 W R KIKAES S g, K%
PRAE , 73 5K B 0 A B i % 3 3% 0 bn 7 I (o [
2.6 T F )1 mL, 4 2.2 TR )7kl & ke b, IF 4% 2. 3
TR AR A0 T 0,1,2,4,8,12,24 h R,
iR i % % B,,B,,G,,G, B RSD 23 5 K
1.5% ,2.3% ,1.9% ,3.3% , & W % )7 i 5 &
R4
2.10  FIBRUES Y BN AT E M EIES T
TRt DB UETT VA R HERA TR Al SR, S X B i
HBRMWIESFZY " E KM K" (con naturally
contaminated with aflatoxin) T & F & S B 1T
MAE, BEMGERERRESEYS o, KERE,
% 2.2 TR J7 8 i A e, OF 4% 2.3 T A AR
MEIF A i B R S SRS R AR o &
B 2 DN A8 {8 5 b HE (B AR 3T, 9IE B 9% 07 ¥R Y HE R L AT
HELEERIR 4,

£4 HESEYRTNENBESERIENE(n=2)ng g

PR e 2 2% {8 Sz A
AFB, 17.7 18.0
AFB, 1.30 1.12
AFG, ND ND
AFG, ND ND

2,11 KEAIIE 0 BOSHER R 254 S5 g (i 40
H0 ) RG #% B, 4% 2.2 TR J7 i i 4 A6 3 AL i
W, 1% 2.3 TUF AR I R s s R e & i
4528 30 HERBRZG 4 h R KR S B TR R
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AT GE N7 T f E S A AR ¥k UPLC-MS-MS
MERRAM T EMERFEE B,,B,,G,,G, FEM
ik AR TS, AT AT AL, LR R R A
15, BEAE T 40 B N 58 B 52, I EL R FH b o B 5 X AR
D IR R R N AR E , BT A
SRR E ISR R G, K R 0. 05 ng-
g b, # A K B, ,B,, G, K BREE T [ bR
E(HHR0.2,0.05,0.2 ng-g '),

58 e 2003 2 2012 4R [a] 7= KRR 245 44 30 it
SEIR AR B AR R, R RIKAE B A T
PR 5 3 30 W M8 8 FE 5 4L I R 25 %8 4
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