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Abstract; In order to provide technical support for the monitoring, prevention and control of the risk of
mycotoxin contamination in ghee, a method for the determination of 17 mycotoxins in ghee by QuEChERS
technique combined with ultra — high performance liquid chromatography — tandem mass spectrometry
(UPLC — MS/MS) was developed. The ghee sample was extracted with 3% formic acid in water and 3%
formic acid in acetonitrile in a stepwise manner, and then salted with MgSO, and NaCl. After centrifugation

at 0 C and defatting with n — hexane, the extract was purified with N — propylethylenediamine ( PSA)

and octadecylsilyl silica gel (C18) to obtain the
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test sample. The test sample was then analyzed on
an ACQUITY UPLC BEH C18 (100 mm x 2.1
mm, 1.7 wm) column to achieve the separation,

and detected in multiple reaction monitoring
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showed that the 17 mycotoxins demonstrated good linearity in the corresponded mass concentration ranges

with the coefficients of determination (R*) greater than 0.999 1. The limits of detection (LOD) and the
limits of quantification (LOQ) of the method were in the range of 0. 15 -=3.00 wg/kg and 0. 50 —10. 00
we/ kg, respectively. The recoveries of the 17 mycotoxins ranged from 72.3% to 112.2% at 1, 2 and 10

times LOQ spiked levels with relative standard deviations ( RSD) less than 8. 0% . Twenty batches of

ghee samples were analyzed and tested by this method, and fumonisin B, was detected in three batches,

while T — 2 toxin was detected in two batches. In summary, the method is sensitive, accurate, and

effective for routine monitoring of mycotoxins in ghee.
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Table 1 Retention time and mass spectrometry

parameters of 17 mycotoxins

B4 b5t )/ ilf {28 fE/ LA R/
min eV A%
339.1/137.1°
15 - ADON 4.83 9,10 50
339.1/261.1
339.1/231.1°
3 - ADON 4.81 10,15 55
339.1/203.1
313.1/285.1°
AFB, 6.60 30,50 25
313.1/241.1
315.1/259.0°
AFB, 6.14 40,35 25
315.1/287. 1
329.1/243.1°
AFG, 5.73 20,25 20
329.1/311.0
331.1/313.2°
AFG, 5.31 25,25 25
331.1/245.1
329.1/273.0°
AFM, 5.39 22,23 30
329.1/259.0
297.1/249.0°
DON 3.41 10,16 20
297.1/203.0
722.4/334.4"
FB, 8.82 40,36 40
722.4/352.3
706.4/336.3 "
FB, 9.73 36,38 40
706.4/318.3
442.3/215.1°
HT -2 8.45 10,10 20
442.3/263. 1
400.2/305.1"
NEO 4.12 12,20 10
400.2/184.9
404.1/239.1"
OTA 9.73 19,39 20
404.1/221.0
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Fig.2 Effect of fomic acid volume fraction on the recovery rates of 17 mycotoxins (7 =3)
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Fig.3 Effect of extraction methods on the recovery rates of 17 mycotoxins (n =3)
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HIETINKF- 20 50 gk Bif, v IRCRE R Y PSA M
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Fig.4 Effect of PSA contents on the recovery rates of 17 mycotoxins (n =3)
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Fig. 6 Matrix effects of 17 mycotoxins in ghee matrix
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Fig.5 Effect of C18 contents on the recovery rates of 17 mycotoxins (n =3)

T 20% , J&@ T55 ME, HoR BUR 35 R (9 ME 46 %) {5
1E20% ~50% Z 10], J& T & ME, O T k4 ME,
B ORI 17 b bR 75 28 1 TR A T, AN SOR T2
J3t VC B AR v 2R MR 2 2 7 5 AT o
2.5 FEFBIE
2.5.1  ZRPEJEI PR E FR AL A BRI E PR
7 TR 25 1 SR BBORCHS ECTR B R IR S b

HE AR IO T B 28 87 AN 7] J A 2 ) i b o
B, VL AR S P04 B e B2 () DB A b, WA T AR
(y) AYNAEAR, 2 5L B VC FChR vl 26, DA 3 £
FUiT 54 B (LOD) | 10 4% 15 Mg Lo 3 55 52 & R
(LOQ) , 17 FhE TR ML PEIEE e R4, LOD
FLOQ W2,

R2 1THEERSFRHEMEEEREFRE.LOD #1 LOQ

Table 2 Linear ranges, coefficients of determination,

LOD, and LOQ of 17 mycotoxins

oy LN H&fﬁf LOD/ LOQ/
(ng/L) B(R)  (pe'kg)  (pgke)
15-ADON 2.0~200.0 0.9997  1.50 5.00
3-ADON  2.0~200.0 0.9991  1.50 5.00
AFB, 0.4~200.0 0.9999  0.30 1.00
AFB, 2.0~200.0 0.9996  1.50 5.00
AFG, 0.4~200.0 0.9997  0.30 1.00
AFG, 0.2~200.0 0.9998  0.15 0.50
AFM, 0.2~200.0 0.9999  0.15 0.50
DON 4.0~200.0 0.9994  3.00 10.00
FB, 4.0~200.0 0.9999  3.00 10.00
FB, 0.4~200.0 0.9992  0.30 1.00
HT -2 0.4~200.0 0.9991  0.30 1.00
NEO 0.8~200.0 0.9993  0.60 2.00
OTA 0.2~200.0 0.9998  0.15 0.50
STE 0.4~200.0 0.9997  0.30 1.00
T-2 0.2~200.0 0.9999  0.15 0.50
ZEN 0.8~200.0 0.9996  0.60 2.00
ST 0.2~200.0 0.996  0.15 0.50
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Table 3 Recovery rate and RSD of mycotoxins in ghee

%

ey 1 % LOQ 2 % LOQ 10 %5 LOQ
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15 -ADON 88.3 1.8 104.5 3.9 105.2 4.1
3-ADON 75.2 0.4 91.4 4.6 112.2 0.6
AFB, 97.9 3.2 91.7 2.4 87.6 8.0
AFB, 75.6 1.9 87.0 6.0 108.7 2.6
AFG, 94.6 1.3 82.1 2.0 88.8 3.7
AFG, 103.5 2.8 91.9 3.2 105.3 2.3
AFM, 101.4 1.2 100.8 2.3 104.9 1.3
DON 84.3 3.9 93.6 3.9 92.5 1.8
FB, 103.7 2.9 82.1 1.6 83.6 1.3
FB, 97.6 2.4 86.6 1.8 104.2 2.6
HT -2 84.3 2.7 100.8 0.2 9.2 3.0
NEO 100.8 1.9 110.2 1.2 95.0 4.1
OTA 87.4 6.3 103.2 3.8 107.6 1.3
STE 75.6 4.6 76.7 4.8 72.3 4.5
T-2 100.6 5.7 101.5 1.0 105.7 1.9
ZEN 107.0 1.8 96.6 6.8 90.8 1.9
ST 97.8 2.7 91.5 2.4 103.6 1.6
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