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FE CRebFE HBEEE A ERAFHF 10 ﬁﬁﬁfﬁé%é\zéﬁnm&#ﬁ] G BB R TR S PIRR A 1% TEL)
80% LIk 80% WEEA R, BIZARGIRI, R AEMERAZALS £, 652 A Acquity UPLC HSS T3 C 4 #£(100 mm X 2. 1 mm),
1.8 pm), R4 A 4 0.01% FE,ARZHMB A4 0. 1% FEHRG T - FEE(L:L,V/V)E&R(FHERM),HEH 40 C, Rk H
0.3 mL/min, #HFA 10 pL; RALHFE TR SALEMNEERETFHI2HER 0FARETLELEAXBERAX RY
BA4F(r>0.9900) ;4 M FE A 0.05~2.67 wg/ kg, T EFEA 0.16~8. 00 wg/ kg; A& . P | & ik JE AR T An AE DR % 69 T 35 mAE el
67.35%~104. 76%,RSD 71 1. 44%~5. 64%(n=9) SEIW &7 FHRM R FTIRAFMIR E A TP 10 AR 004 BnlE,
KEW 2w K AW A4 S0 E# S FIE K 20T
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Simultaneous Determination of 10 Mycotoxins in Semen Oryzae Cum Monasco by HPLC - MS/MS
ZHU Weikun, JING Gaige,ZHAO Ruirui,Bl Tianchen,ZHAO Dantong,WANG Suxiang,LIU Yanjuan
(Heze Institute for Food and Drug Control,Heze,Shandong,China 274000)
Abstract: Objective To establish a high - performance liquid chromatography — tandem mass spectrometry (HPLC — MS/ MS)
method for the simultaneous determination of aflatoxin B1 (AFB1) , aflatoxin G1 (AFG1) , aflatoxin B2 (AFB2) , aflatoxin G2
(AFG2) , fumonisin B1 (FBI1), fumonisin B2 (FB2),T = 2 toxin (T = 2), vomitoxin (DON) , ochratoxin A (OTA) and zearalenone
(ZEN) in Semen Oryzae Cum Monasco. Methods The 80% acetonitrile solution (containing 1% acetic acid) and 80% methanol
solution were added into the sample in turn, then the solution was shaken violently to extract, and the concentrated liquid
supernatant was purified by the solid — phase extraction column. The chromatographic column was Aecquity UPLC HSS T3 Cj
column (100 mm x 2.1 mm, 1.8 pm),the mobile phase A was 0.01% formic acid,the mobile phase B was acetonitrile containing
0.1% formic acid — methanol solution (1 : 1,V / V), with gradient elution,the column temperature was 40 °C,the flow rate was
0.3 mL/min,and the injection volume was 10 pL. The samples were detected by the electrospray ionization in the positive / negative
ion modes and the multiple reaction monitoring mode. Results The above 10 mycotoxins had a good linear relationship with the
peak area within their respective mass concentration range (r > 0.990 0). The limit of detection (LOD) of the above 10 mycotoxins
was in the range of 0.05 —2.67 pg/ kg, their limit of quantitation (LOQ) was in the range of 0.16 — 8.00 g/ kg. The average
recovery of the above 10 mycotoxins in the low = ,medium — and high — concentration sample solution was in the range of 64.35% -
104.76%, with the RSDs of 1.44% - 5.64% (n =9). Conclusion The method is simple,rapid and operable, which is suitable for
the determination of 10 mycotoxins in Semen Oryzae Cum Monasco.

Key words:Semen Oryzae Cum Monasco;mycotoxins; HPLC — MS / MS; content determination
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TR rp 2 A B I RS (A& ARt 7T 56 ) | S e iy
0 Z A 2R AR, a3k e AR A HA B 0 il
P HUIRRE PR S5 2 B S T N TR 2
R B TS N300 A SR 21 HORAE R & S VE R Y
REEHAY), LOMOR B IRk & B FE A7 B it A
SV T I 75 B TR R RS e KBS R A 280 - T R pE A
FERT Y 2 K HAR L o s it B R R M
# Kk EEZR (DON)  EKARE MG (ZEN) R S#HER .
T - 28R (T - 2) 55 E I 5 % 5 B o o K
PR ZET  ER Db I & R BL(AFBL) A s i 25
R B2(AFB2) % 1 23 MG 5 v I e 08 Nl X T
PSR B ZEN B i s ol g E R A
FEE e DS E T A R I SRV % VA= T
YR A A O ik DA A 2T ok P BE R R RS
FHANZG 4 4 o B AT, W20 oK v BB R ST 4
A, HZ 4 rh T At R R A A 5 2 461302020 4F bt
e ) 24 i (U R ) ) 3 H T B B R B A
Y5 BT D 8 AH 2 B B A %, A (] 5 B A o 23 5 3K
HAr A Ik AN N S 2 (o [ 2 i (DU ) ) 7 vk s AR
W5 v R FH [ AH A8 O Ak, g S7 T () B0 e £ il ok
t AFB1, AFB2, T - 2, DON, ZEN }% & i %% % £ G1
(AFG1) . # B % % G2(AFG2) k5 # % B1(FB1) .
REFHE B2(FB2) M & FE & A(OTA) 10 P LA H R
B ) R RO (LS BRI BT (HPLC - MS/ MS) i,
LK B B R AL T 22  RE IR .

1 UE5KH

1.1 &8

20AD B B O AR Ak A (H A B A A,
API4000 Y Hg 155 55 — F PUOB AT BT 3% % (32 [ Finnigan 2%
A ) 3 XS105 B H, 7 K- (i -+ Mettler Toledo 23 &) , 45 J&
70.01 mg) ; PRD — S — 0277 HU 68 75 i 15 1k s (WU M
FE A PR T L HE R 600 W, 451 % K 42 kHz) s HY - 4
RUE 2 R G (3 VLR ) s 3K 15 B B0
ML (FE [ Sigma 23 7 ) ; TTL — DC 1T B & WA (b 5t 7] 22
R R A BR A A ) 5 Milli — Q 288 4l /K A% (25 [
Merk Millipore A F] ) o
1.2 X%

10 Foft 1 B 5 AR A 6 BRI T (R e P /R 35 Bk
AR AL 45 4 S076583, AFB1, AFB2, AFG1,AFG2,
FB1,FB2,T - 2,DON, OTA, ZEN [ Ji & ¥ J& 43 %
0.04,0.02,0.04,0.02,0.4,0.4, 0.4, 10.0, 0. 04,
0.1 g/ mL, 2l B 3 99. 9%, 99.3%, 99. 0%, 98. 4%,
99. 0%, 98. 5%, 99. 0%, 99. 9%, 99. 9%, 99. 9%) ; H. &
BERENA — R R (ALt AR 2 4 B YR A FR
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LS N 00924 AZNOTF, HE4% 6 mL, #E 725 AFBI,
AFB2,AFG1, AFG2 4 300 ng, FB1 F1 FB2 & 5 000 ng,
T -2-K51 000 ng, DON k2 000 ng, OTA >k 100 ng,ZEN
41000 ng) s HEE 2N IR ¥ A (a4l , 1 T 52 [
Merk 2 F] 3 SUACER CEUAL AN B IR — 00 IR S A
3 20 UK R ¥ R 43 B 40, W 1 R LR 2% R fk 2 3
FIA B B 5 3% 35 27 4k 8 4K (9% [E Whatman 23 7], 45
934 — AH, fLA2 1.5 wm) 5 12 4121 iy 2K K Hodpr il 5 (i
B g5 1 -3RgS T -9 WA HKIK A T 4-6H
LMK ZG M, i 10 — 12 Ll Koie s g5 1 - 6 Ml
F10 - 1= HO AR, i S T - 97 HL R BB, i 12
FEH R IRTAR ) | 28 1L 2R AR TR T R 24 R 6 R AT 5
Be X PHE R AF 25 T4 M IE i
2 HEE&ER
2.1 WilEE
2.1.1 Btk

{0, 3% ¥ : Acquity UPLC HSS T3 Cg #F (100 mm x
2.1 mm, 1.8 pm) ;40 °C; 3% :0. 3 mL / min; JEEE
10 wL; W shAH: A 5 0.01% 2, B N & 0. 1% PR
MG = WEE(L: 1, V/ V), BB EEBE M (0 ~ 2. 0 min B}
5%B,2.0~2.1 min i 5%B — 40%B,2. 1 ~7.0 min i}
40%B — 55%B, 7.0~10.0 min [} 55%B — 90%B,
10. 0 ~ 10. 5 min i} 90%B — 5%B, 10. 5 ~ 13. 0 min i}
5%B) .
2.1.2 &4

K FH HL T 55 B VR (EST) , 22 S W 1F 088 1
B R A AG F R 100 L / ming 125
FUR IR £ 300 °C 5 B UL BE < 300 °C 5 i AR B i
J& :400 °C; Rl - <o T RES B 1,

®1 VHEFRSERIERESY

Tab.1 Mass spectrometry acquisition parameters of 10 mycotoxins

ENE 3 ESIEX #8Fnl)  FEF(n/:)  REBEN)
FHEAFBI(AFBI) + 313.1 241.0',285.1 50,40
i EAFB2AAB) + 315.1 259.1°,287.1 35,40
FUEEEGI(AFGI) ¥ 39.1 1313101 35,30
FUEEECUAFG) ¥ BI.1 313.1,45.1" 33,40
®BEFBIFBI) + m.3 352.4,334.4' 49,53
* B &£ BB + 706. 4 336.1,318.4 49,52
T-24%(1-2) ¥ 489.2 245.3,387.2' 36,29
#HHEELAOTA) + 404.1 239.0°,102. 1 34,93
et &£ (DON) ¥ 297.1 249.1,31.1" 17,18
ERAEHMAZEN) - 317.2 175.1,131.2 32,38

ERWEE Y, B B i
Note:m / z refers to mass — to — charge ratio,and * refers to quan-

titative ion.
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2.2 BEHE

FE T AL B ORGSR IURE B R 6. 25 g (it 25
i) G ® A 80% LG W (5 1% LR )25 mL, $ K
Jl B % 3% (%% 38 9 250 1/ min ) 20 min, 550 (5558 Ky
4 000 r/ min)5 min, B U ; 0158 OS5 A 80%
%5 i 25 mL, $2 IR ) 20 4R 3% (% 3 R 250 v/ min)
20 min, &0 (2 4 000 v/ min) 5 min, B 5,
BIF 2 IEW L IRAT RS B LS mL, A 35 mLF R
W (NaCl 8 g, KC1 0. 2 g, KH,PO, 0. 2 g, Na,HPO, - 12H,0
1. 16 g) JRAT, DS AP AR EARUE NS % EHUIE 32 mL,
G 5% 1o O A BRLT 1Y) S SR AL AR 0. 1% i 20
IR KA 10 mL BEMG , FRRBARHE T 5, 3 mL & 2%
FH R 1y FH P W R ot o W 8 =Xk 6 B 2 mL, B35
FEE R 7 B 0, 88 3 min, WCEE SRR ; B EAE 1 mL,
WA EMAAE T O, §E 3 min, INEERK .S IT
2RISR, 50 °CF HEMRALR T

TR B X BRI A TR < 4 S9IDHE %% i B 3R 10 b B TR B¢
ZIR A X IR W 25,50, 125,250, 500 L, 43 91 &
5 mLZ I, N 50% FF SR B OF o 25, 50, RIARR
BN RS L - 5,

25 L TS R - 2 W A AR R RE R (GRS
85 ) ARKGH 10 Fh B 5, LS 0 a8 I i, 4%
B i BT AL B VA AR B2 R R % R A X IR
VW - 5452 mL,IRA), FH 0. 22 wm JE IR E I, B EL g
W, oy B A HEE R L - 5.

PR TV - IBURE  , FRE A A By vk A B A
BN 50% WL M2 mL, IR 5T, JH 0. 22 wm U8 [ &
it ISR, RIS .

Intensity / cps
A

. 8.53 8.53
1% 10° < \pB1 ‘ (313.1/241.0) 5% 10*4 AFBI (313.1/285.1)
0 v v v 0 v ¥ .
5 10 15 5 10 15
7.88 7.90
1% 105 4 AFGI ‘ (329.1/243.1) 20000 = AFGI | (329.1/311.1)
|
0 0 T
5 10 15 5 10 15
9.09 8.97
200004 FRI | (722.3/352.4) 20000 FB1 (722.3/334.4)
|
0 T T T 0
5 10 15 5 10 15
o5 11.03
5x10 < 7. (489.2/245.3) 20000 T2 NN
0 3 v v 0 X N
5 10 15 5 10 15
5.47 5.48
5%10° < DON ] (297.117249. 1) 5% 10°7 pon | (297.1/231. 1)
0 . . T 0 " " "
5 10 15 5 10 15

Intensity / cps
1.4x 10":
1.2x10° ¢
1.0x10° ¢
8.0%10° |
6.0x10° { ' 3 5
4.0%10° | I' 7.7835 5
2.0x10°§ | 7367 1]

2 3 4 5 6 7 8 9 1011 12 13 14 15 16 17
A

1
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89
3 1120

6 T l11.62
916!

SN
- &
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0
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1l
2 3 4 5 6 7 8 9 1011 12 13 14 15 16 17

B
1.DON 2.AFG2 3.AFGl 4.AFB2 5.AFBI
7.FB2 8.T -2 9.0TA 10.ZEN
AL EBTHEX BB FHX
Bl 10MERSEATLEFRE
I.DON 2.AFG2 3.AFGl 4.AFB2 5. AFBl 6.FBI
8.T-2 9.0TA 10.ZEN

¢/ min

0 1

6. FB1

7.FB2

A. Positive ion mode B. Negative ion mode

Fig. 1 Typical total ion chromatograms of 10 mycotoxins
2.3 FHiEFEE

SRR 2. 200 P8 (W 1 - 5, 4%
2. VIR AN S5 A R ), TR 50 B gt 1 DL T 1,
RS 1 ok € 3% 1] DL P 2 L) 10 b BT 5 R Y 04 i AR (Y)
AR R E (X, wg / mL) R AR bR , A T4 1 (]
H PRI 2,

R T IR e PR S - B 2. 2 101 R S R R T
PR R AU 3SR (S N)HHER IR L1045 S / Nt
TE R AR AR 2,

8.15 8.15
20 000~ AFB2 (315.1/259. 1) 100004 AFB2 | (315.1/287.1)
0 v v v 0 ; i -
5 10 15 5 10 15
7.48 7.48
20 000 = AFG2 (331.1/313. 1) 20 000 < AFG2 (331.1/245.1)
0 T T v 0 v v
5 10 15 5 10 15
10.78 10.75
5% 10% g2 | (706.47336.1) () 000~ FB2 (706.4/318.4)
| |
0 v T v 0 v v
5 10 15 5 10 15
11. 44 11.44
T (404.1/239.0) 50007 (yy (404.1/102. 1)
0001 OTA ‘ OTA |
0 X X 0 T B
5 10 15 5 10 15
11.41 11.42
ZEN (317.2/175. 1) 2 ZEN (317.2/131.2)
10000+ ZEN 20007 ZEN
0 T T v 0 ¥ r a8
5 10 15 5 10 15

» i / min

E2 10HERSZENETHSRRE R RBERIEAIER
Fig.2 HPLC - MS/MS chromatograms of extracted ion pairs of 10 mycotoxins
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R2 VHEESEREEXRERZERNREESRBELS R
Tab.2 Results of the linear relation test,LOD and LOQ of 10

mycotoxins

SRR AR RER

(ng/ml)  (pglke) (pglke)
0.200~4.000  0.27 0.80
0.09~1.990  0.07 0.20
0.198~3.960  0.09 0.27
0.098~1.970 027 0.80
1.98~39.600  2.67 8.00
1.97~39.400  0.89 2.68
1.98~39.600  2.67 8.00
0.200~4.000  0.05 0.16
49.9~99.0 0.3 1.00
0.500~9.990  0.67 2.00

Ated EhEY RS r

AFBL - V=20782.55574 X +594.25721 0.9949
AFB2  Y=17104.401 87 X +1694. 564 55 0.9984
AFGL V=27154.38036 X + 1 394. 336 41 0.9%1
AFG2  Y=11820.51020X+ - L13L.71997  0.9956
FBl V=1014.59272X+3322.08950 0.9973
FB2 V=1992.13797X +2968.985 36 0.9956
-2 V=1685.17425X+3261.31216 0.9939
0TA  V=562.25525X +15028. 198 80 0.9950
DON' V=27404.06251 X +611. 604 88 0.9982
IEN  Y=4235.57195 X +107.34479 0.9991

T [N < 45 2 B BB 1 36 o it &, 43l A
2. 200 10 Fp HL R 2R TR A 0 IS A E 0. 25, 0. 625,
2.5 mL, HIBL H L 3R R A RE SR [T g i
W, FE 2. 1 TR R R AT RTAL B, 45 AT 3 IR, 4
S 10 P LB B 2 AT AR [RTSCR 3 4 60% ~ 120%
Z I8, A XA i 22 (RSD) BIE T 6. 00% (n = 9) , W]
Dy R B R A LR 3.

3 10MERSENEFEERBRKEER(%,n=9)

Tab.3 Results of the recovery test of 10 mycotoxins (%,n =9)

AiH R PR B 7
#t  X RSD X RSD X RSD

RSD

AFBL  64.62 450 67.11 2.83  70.32 237  67.35 4.24
AFB2 8573 2,36 91.34 1.82  90.11 2,36 89.06 3.3l
AFGL 66.12 478 7223 2,91  73.61 272 70.65 5.64
AFG2  80.14 2,76 84.62 1.69  86.52 1.20  83.76 3.91
FBI  80.95 3.11 84.90  2.31 88.41  2.19 8475 4.40
FB2 107.81  1.96  99.49 1.72 107.00 1.53 104.76 4.38
T-2 99.24 204 97.39 199 102.89 259  99.84 2.80
OTA  93.15 170 95.01 241 9239 2.64  93.52 1.44
DON 103.26 2.17 101.16 1.81 108.73 2.00 104.38 3.74
ZEN 8405 3.02 8818 1.45 90.26 2.90  87.50 3.6l

RS BOUMAE LSR8 20T o BE AR o
FE NSO S0V W, AT 48 6 1, #5620 1 30T A I 45
PEREARG I 45 5 AFB1, AFB2, AFG1, AFG2, FB1, FB2,
T - 2,0TA,DON, ZEN [J°F-¥ & it S RSD 43 51124 2. 75,
1.87,2.87,1.65,33.60,38.92,38.29,3.79,1 007. 23,
8.83 pg/ kg, RSD 43 il 4 4.89%, 3.76%, 3.20%,
3.80%,1.49%,1.95%,1. 81%,4.25%,1. 53%,1.51%,
KWL RE IR

R R0 B2, 2900 B 28 (L R 3, 6 2. 1 30
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AN S5 A i S A 5 U, 45 R 10 Fh L TR BE 2R U T AR
f) RSD 7E 0. 30% ~ 1. 97% (n = 5) [] , & WAL 25K % JiE
R4t

e M - O [l 3 rp ik B A in
W IR W, T =R N 0,6,12,18,24 hEf 47 2. 13
AN SR A HERERGIN L 12 3 10 o BB A R Y W T AR L 45
. AFB1, AFB2, AFG1, AFG2, FB1, FB2, T - 2, OTA,
DON, ZEN W i FR (%) RSD /N T 4. 0% , 43 5 49 2. 06% ,
1.83%,2.98%,1.10%,2. 57%,2. 06%,1. 76%,2. 17%,
3.00%,2.99% (n = 5) , & WA TF AL LA WAE 24 h N AR
FEME RS
2.4 HmEENE

BC12 HERE S 42 2. 2 300 7 il e il i A i,
720y, 4 2. L IUT R S5 0 AR I, R T 28 1 R o
R UCEChREIT LR T 10 FP B RS R4 12
HEAE S T AFB2, AFG1,FB1,T - 2,DON, OTA 6 F 5
TR YR, AFBL, AFG2, FB2, ZEN (1) £ H 1 &
W4,

x4 RERTEERSEZA=NESER (pg/kg,n=2)

Tab.4 Results of the content determination of mycotoxins in the

12 batches of samples (pg/kg,n =2)

Hu dh 5 AFB1 AFG2 FB2 ZEN
1 0.58" 1. 40 7.71
2 0. 69° 0.57 7.50
3 0.76 5.31
4 0.96 0. 60 8. 68
5 0.90 4.28 5.26
6 0. 34 0.55 2.05° 8. 19
7 2.49
8
9 0. 62" 4.45

10 0. 48" 0.22" 1.9
11 3.42
12 2.11

EASFRTRFR,

Note:* refers to the content was lower than the LOQ.
3 itig
3.1 BiESREEERNK

2020 4F W E 258 (PR ) Y, 2 L P 2R A
FETTIERILLO0. 019% WA s A A, LLONE - HEE(1: 1,
VI V)RS AR B, BB BE BRI AR AR AFG2 (1)
MRS, H DON Hy Wi [ o L, i 4 22 o 8 i B2 3
5, e 2 VL 0. 01% IR i s A A, LA 0. 1% H
TR NG - WEE(L:1,V/ V) R shAH B, Bh BE PRI, T
PRAFH LR
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2 2020 4F R r [ 25 31 (DU ) ) 22 Fh B0 T 75 22 A
FE IR L Y T S R AT AN, 2 B OTA 8 J7 £ 25
TR i AR A AR T ARG I S 2 24 g Ul
W72 OTA M Bk 45 1, 1IF B F AR OTA 1 i L {8 fnb
EL S BT X3 s A alll 2T SN
3.2 HEmETAAEAEMRK
PR I A — & = ER, T B BOR pH {35
PEECR R L AT RS A LA R R VY g P, R
AR HEH 70% H AT S I, & B OTA, DON, ZEN %5
P FREUSCREAR , 275 S0k 14 - 16 1712020 4 pR( [
ML (PUFR) )b ZEN (4 B R0, R F s R P T W kA 7
PR, T ARG v MDA
T T8 1 [ R 28 O A i Bt 5 T R (IR
IR TCHEA B R AR S P 3R ks 25 5L, R
FH0. 1% 38 20 7KV 77T 2 4 = VRS0, IR 6
RARVEN) M
3.3 ERMEER
W2, 2300 509% FP P C 1 14 22 510TR G 08 B I TR
28 L M, 0 5042 2. 1 300 R AG0 £ A, O 42
il 74 i 2 3 2k PO R / VA ) 2 i o b 4 ) AR R
A1 A 4 7 o 250 1 5 25 100 66 U 2000 0 2 4 R 30 2 D
55 o BER AR 1O FE AN 5%, B AE /DT 1
g T AT DRSS o 4 T ARG T AFG2 Fit 58 S5 507 A B
i ,AFB1,ZEN,DON 25 s 554500 ,OTA ,AFB2,T - 2,
FB1, FB2 ¥ 5 3 3 s a4 1 o vl U, B 4 60% 1) L B 35
3R 32 B TRV 5% T, 30 e 2 DA 2 1 3 o T
PRt 4R, AR JE B3 i 5
3.4 HmENERSH
H A0 45 SR T A, A AR A AR A A L (R A A
2020 ARG E 25 810 (—3) i e L BB AFBI
Ai5id 5 wg/ kg, AFB1,AFB2,AFG1, AFG2 F g A5t
10 wg/ kg, ZEN 1533 500 wg / kg 70, 254 K Hdfil i vp
ZEN By BRI bR A0t 60 pg / kgt '), 12 JILEE & Hh ZEN
(1) 5% B B4 A PR o R 3R i R TR S EE R BR
AR UE , 2% W bRV B4 L R K I AR A
KR RE(F FBL + FB2) AN15HiE 200 pg / kg, 12 4L FE
i A EOR
LK B AR i 32 FLR RE 2R TS G i KU /N L (H
AT B S AR 5
RicBB Il S 1
ERERAEEREEAE
AN A TR R
m 1 AR it —

IR AMFGE o AHIFGE H ST %) 2% m [) s 2 0 il oK v

L0FP E R HER , 2L K SO il ioin T2 oz st

P B B TR R R Y KU DA AL I R A AR S

S 3k

(1] FF R, E FF, 580,516 AN 7o PIs KT &
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