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WEBH Zaib@BhdrERRLFHHA b 23 AW HE4 EMR - Lipid QuEChERS 47 4 22 45 &4 & AUk 48 & 3% & 3R 3%
(UPLC - MS/MS) % .K3% &/ EMR - Lipid QuECHERS 4 1¢ &, 34 4 5% 2t 47 57 4 22, &% 4 4 Waters Acquity UPLC® BEH C,, 4
(100 mm x 2. 1 mm, 1.7 wm) , R ABH THE — KRB EHRM) Rk A 0.3 mL/ min, 4224 30 °C, A HAFRREH 10 C,HHFE A
2 ul; A % Bom Bl (MRM) & 75% 5 & TAC(ESD) B & FFo 5l & T ARXF 4R, F4e EA 5500 VIES FAX)F 4500 V(R &
FTHRX), BT HMEBEA 500 CHER EMFS T 23 AL H F TR FAFAMN 57T £ 60 min N T R.23 A AHHFEE
BRERECEAL Lap i dm Rt X R R (r>0.9990) ;40 RA 0.1~21.8 ng/ kg, TEMA 0.4~72.5 pg/ kg; THLMH
AT MK IS 45 R 49 RSD 3 R AL 10%(n=6);-F 3D E A 71.14% ~ 100. 71%,RSD %1 1. 64% ~9. 23%(n = 18) . 2274 10 34 ik
BTYTARET, QAR EERSMIS AR oS LERPHHN, L P 4MFRA T O TSI R BRERELIR 25 F 8%
bl REH, THTLERZLPAHFAN T 23 AR FF0HEHE,

REH SR EE PR SR L E R PARA LA S E
Rapid Screening of 23 Mycotoxins in Eupolyphaga Steleophaga and Its Chinese Medicinal

Preparations by UPLC - MS / MS
HU Po',JIA Yunyun',LI Jia',WANG Ping',WANG Yu',ZHAO Xiangjie’

(1. Huai'an Institute for Food and Drug Control,Huai'an,Jiangsu,China 223001; 2. Huaiyin Institute of Technology,Huai'an,Jiangsu,China 223001)
Abstract: Objective To establish an EMR - Lipid QuEChERS pretreatment combined with wultra - performance liquid
chromatography tandem mass spectrometry (UPLC — MS / MS) method for rapid screening of 23 mycotoxins in Eupolyphaga
Steleophaga and its Chinese medicinal preparations. Methods EMR - Lipid QuECHERS purification kit was used for sample
pretreatment. The chromatographic column was Waters Acquity UPLC® BEH C,; column (100 mm X 2.1 mm, 1.7 wm),the mobile
phase was acetonitrile — water (gradient elution) ,the flow rate was 0.3 mL / min,the column temperature was 30 °C,the automatic
sampler temperature was 10 °C,and the injection volume was 2 pL. Multiple reaction monitoring (MRM) , electric spray ionization
(ESI), positive ion and negative ion modes were used for simultaneous detection,the atomization voltage was 5 500 V (positive ion
mode) and 4 500 V (negative ion mode),and the ion transfer temperature was 500 ‘C. Results The extraction, purification, and
detection analysis of 23 mycotoxins in a single sample could be completed within 60 min. The 23 mycotoxins showed good linearity
within their respective concentration range (r > 0.999 0). The limit of detection (LOD) was in the range of 0.1 — 21.8 pg / kg,
and the limit of quantification (LOQ) was in the range of 0.4 — 72.5 g / kg. The RSDs of repeatability and stability test results
should not exceed 10% (n = 6).The average recoveries of 23 mycoloxins were in the range of 71.14% - 100.71%,with RSDs of
1.64% — 9.23% (n = 18). Ten batches of samples have detected mycotoxins,including four batches of Eupolyphaga Steleophaga medicinal
materials or decoction pieces and six batches of traditional Chinese medicine preparations containing Eupolyphaga Steleophaga, of
which four batches of samples had aflatoxin exceeding the limit standard. Conclusion The method is simple, rapid and accurate,
which can be used for rapid screening of 23 mycotoxins in Eupolyphaga Steleophaga and its Chinese medicinal preparations.
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TR A T A T RS R 2R i 2 T
YL Ll WA I 2568 TS YL B R AE T 28 A AR 1
TR, HIEREM 8, > S B S BRAE A
P IR E R SRS ¥ A 5 g
FLPH B R R R K235 T, I TR 1 d,
JENER B B 2 M KA SR, 15 R R i A2
ME N K 53 5y 7 Mo, H i 2 TR B 3 R A 300 4%
7, L DL S ) A7 A e 3 1) L TR 5 25 A B
HHR LIBEE R R  EORRE A 225
B R AEE o H B R COBIE S HA Bom B B
ARPEF  XoF NS B s T AR R 0 2020 4F R R
[ 245 8 (—&8) ) 7E 2015 4F RUEEAl 3G 1 4% b 24 44
FIVIR 7 (%) Bl 25 5 2R AT 00, 177 5 1 0 e vp 2 41 7]
JC v i 2 7 2R A A R U0 7E B - A 23 R B
o 56 1 [ B 3547 8 ot 8 7 2R XU TR R PRI 9 B
AE &S RBERNEE AT & L& RSPk
Hh 24 ) ) [ 4 [R) R ) F 5 B A T B SR TR g T
ZBRIEEL EMR - Lipid 2 —FS R Y QUEChERS HR | fig
PR b 2 BRI T T IR 26 2% 5T, 51448 QUEChERS
PAR LC TS T AR AR BT B A A, R
JE , MG ARHESE il i QuEChERS EMR - Lip-
id e, ST T ARG I b 2 R e S e 24 )
rh 23 T L TR R R 1Y e RIOBORE €3 R B BT (UPLC -
MS / MS) ¥ HGE T .

1 XE5RKHE

1.1 {¢=8

UltiMate3000 7 48 =5 %0 i AH (4, 35% X ( 32 [ Thermo
Fisher A 7] ) ; QTRAP 4500 7 = 5 UM AT 3% X  Analyst
K AR BF | MultiQuant 3. 0. 2 20 H 4K 14 ( 98 [ Sciex 23
) 3 XS205DU B H, - K F- (Fii -1 Mettler Toledo 23 H ,
J£°4 0. 01 mg) ;T25 easy clean F ¥4 Jii 43 OB (12 [ IKA
3w s Milli - Q AU 4l K AL (3E [ Millipore A ] ) o
1.2 X%

23 Fh B R R IR AW BRI TR O 53 5T AR
TARABRAE LS K 2C00B28, [T W% 1) ; H
BE NG PR | LR (4l 75 Merck /A F)) s JEKAR
FREE AN TJOK SN (il , [ Sigma — Aldrich
N FED) S FH K A Milli - Q #E 4K ; EMR - Lipid
QuEChERS #ib A0 CZEEMRFHL < i E > AIRAFD ; +
e R R (FE AR B L3R 2) 5 18 s 2 b4 (=2 M Tl [ 3%
SR A R THT A AL S 8 221202, 721 R AR
CEVT IR WELETIT B i 24 ARG 560 i [ /N 2T AT v 245 0 2
FE N IE s SR R0 IS HE (bt LAUS 250 A FRA ) L it
542103019) 5 FEIETH AR HE (L5524 A2111001) , 380
26 e 4 (Fit*52h A2010020) , 370 F A3 58 LA 2451 i

A B 7] 5 R 7 i 4 (3 2 R 2 0Mb AR AL A B
L5k 120409) 5 H RUELE LN 2 1ILAE 4 2501
B B W, L4524 PO1008) 5 FoE Sk (1 1 24
HRRAR LS H211102) .

®1 BHEAESZHRERE (pg/mL)

Tab.1 Mass concentrations of 23 mycotoxins (g / mL)

L84 RERE S8y RERk|  AHEE REMA
FREAER 201 | SLEBBRRNANE S0 |- 2AAERE 200
FWEEER, 200 |15-LEEHEE 5.00 |g-2AREE 20
FREEEG, 200 | ERREIESE 10.10 | p- 2A7%FHE 200
F0EEEC, 200 |KASHENDNE 10,00 | X408 2.00
FREEEN, 200 |3- CRARASHANERE  10.00 | RERETAR 2.0
FHEAEN, 200 | 2AAEW 200 | REBER 2.01
T-24% 200 | 2AAEHR 200 | RgRmAE] 2.00
HT-24% 5.0 |e- 2A£EE 2.01

*2 TERRARERER
Tab.2 Sample information of Eupolyphaga Steleophaga

decoction piece
wE R I % nE R T%
0009 hE FETFAFLEHM [2200000 LA ENTRARHLARELEN
0010 B FHARMG 00701 F rHAFEHARAT
2 HEEHER
2.1 REHEE
2.1.1 EiEs&%

A% . Waters Acquity UPLC® BEH C 4#1:(100 mm x
2. 1mm, 1.7 pm); T BhAH: L85 (A) — K (B) , B EEPEM
(0 ~2 min i 95%B,2 ~ 15 min i 95%B — 40%B, 15 ~
18 min B} 40%B, 18 ~18.1 min I} 40%B — 95%B,
18. 1 ~20 min B} 95%B) ; % # : 0.3 mL/ min; # & :
30 C; H BhifFAEARIREE : 10 °Cs #hFE & 2 Lo
2.2.2 JFit&

R A = DL 22 g W I (MRM) |, Ha 15 257 85 1~k
(ESD), iF 8 - # xX [w] A 5 25 A0 2 5 500 V (IE
BB L4 500 VR 5 B AR IR R
500 C .23 il ELFE 2 2 0 R TS AT S B 3.

2.2 BRiEHE

P R - o3 0 B R | B R
- R 2RI O R4S 5 o AR ROE , B 50 mL S
L, IN20 mL 80% MG W, 49153 2 min, B0 (i
410 000 r/ min)5 min, K52 5 EVE 4 mL IR 2
EMR - Lipid QuEChERS ¥k, e 14T, B0 (e
10000 r/ min)S min, BUSALTR , D&, B

FEIR A R IS BORR T A R 1
A B TREAL S g, [V S WAL B 7 YA A P A B
L CEE 4 10 000 v/ min) 5 min, USRI, 11", BU4
ERAE 2 LRV R B M 23 Fh R R R IR G
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®3 BHEERSENRRREINSH
Tab.3 Mass spectrometry analysis parameters of 23 mycotoxins

reference standards

Rf(mlz) FEUE  BEET
ENE 5o T o ,
B5F REHT ZEET (V) (eV)

*hEEEB, 3.1 5.1 2411 95 30750
FWEAED, 351 871 2%9.1 13 35741
FuEEEC, .1 M2 2149 1o 33/43
FhEAEC, BLL U1 189.1 15 397/54
*HEELN, 3.0 231 2589 06 31/33
FhEETN, BLT 231 2851 87 3131
T-24% 48423053 1851 0 18731
HI-24% M1 2631 215.0 46 17116
ZUBBIRIEGE B2 3072 1051 40 15/60
15- LEEHEE 0.1 2651 107.0 3% 13721
WRRN AIE 4002 3052 1851 0 1TI0
HASREN AN 235.0 2652 1381 -68 167/ -23
3- LRARASRENERE 3370 307.0  173.0 -0 -147-13
IAFER 390 2752 2051 -112 0 =26 -30
ERFEHE L1150 1BLT O -112 -3 -
a- BAAEE nL2 L2 332 -2 -8/ -5
a- ERFEHE 39.2 1601 130.0  -110 =367/ -40
B- EAFEE N2 w2 332 -2 -8-25
B- EAFEHE 39.2 1601 130.0  -110 =36/ -40
RHRB 257.0 2129 1469 -0 -3 -8
THRETAR 1.0 280 213.0 =90 30/ -38
TUBES 31O 2030 1610 -150  -447/-49
Lunat 3.0 263.0 2690 =90 =31/ -30

EAAREBT,

Note: * refers to quantitative ions.
X B8 ST W, AR B FP AL B W0 HE UPLC — MS / MSAY#
4 M L8 AELAN ] K5 23 R H s A6 W0 8 Sy A [m) Jo £ ik
JE AR A AR ARV, T B R A5 % B A
2.3 FEEER

Lo JE M B 2. 2 100 R 2 (AL AR IR A
Xof A TR A, 4% 2. 1 30 R a6 A R R R 5 L 3]
SEEE U AR A AR T T R R E
RAFTEULIE 1,

R R LS 2. 230 AN [R) o vk 1 i o TR
A IR SV TR A R, T 2. 1 IR AR IR A R R AR 22
D)% B TR 75 R A TR (X, ng / mL) AR AR AR | 1
(E I TR (V) R AR BRIEA T L (1T 5 o 285 1 DL 3% 4, e
23 i L DA 2R AE A 1 IO VAR R 3 61 P 5 L g 7 {1 06 T
TR R R AT

R0 PR 5 5 R A - B 2. 2 T 3 R A ) A
VWA IS B, # 2. 1 IR A5 A A, DL 3 ABR
M LY (S /7 V) F e oz L 06 T AR ARG DU B, DA 1045 S / NV 1Y

4

M o7 {0 T R Ry PR 2 SR L 4

FEE MR B AR S o FEE R, FAT 6147,
T 23 Ff B TR B ZE IR AR R IR 40 w22 2. 230 R 7
A B TR A X IR AR, H4 2. 1 30 T R0 SR A A
DN, 1 S M o7 06 1A AR 25 5 23 b 1A 7 K 0 T ALY
RSD < 10%(n=6) , KM IFIEELE R

R M0 - B 2. 2 300 T 3 B R A ) E B I T
L TR 0,2,4,8,12,24 hiH% 2. 1 30 i 5 4%
AN R 57 e o {0 T R L 45 2R 23 o L TR R R U
IHIFRR RSD < 10%(n = 6) , 32 B SE IR A 6 IS A b
23 PR B R E 24 h NFaETE R L.

TIVRE D 56 < IBOCA K L 1 7 38 19 25 (1 L
AR S g R FRAE 3L 18 1, HAK P IR B K4
SRS I B 7 R IR A ISR, 45 6008, #2 2. 210
O A R TR A R R L e 2. 1 3T e A
PEREISE 0 SR 0w A, IR IR CZE R K 4, 3
W 5 92 v A P LA
2.4 HREENE

IS b 4 2 b sk R B 6 4t 4 e e 2 4
FAS I B, 4% 2. 200 B vk A i, e 2. 1R
TG A A HERE DN R T SR M A 04 TR R, IR i A
SRALAG 10 R B R R R, Hoh SHE A B A 2GR E ek
i BEPERE S 4 L CPHTER 80. 00% ) , 641t & s dih 24
il 700 PR H BHPERE i 6 L (BHPE 2 100. 00% ) o R ILFE S
3 itig
3.1 HmETE A EMRK

o ) B P R 0 S v 250 R AR B A S
PEICANG L 2 20 B8 SR IO Tk FBA B PR O R
Ui BRI R BRI (R PR I A g BRI
BpL s, BRPR A ORE B A E AR Ak G W A i ()
A THRBUR P, H175 5 35— IR A VA T, PRI )45
BER R NN TARERIR ¥y e v S N NI L8

1) 32 3 K S5 -5 (HLB ) B L HURE 32 B4 SRR
T B R ARG (Cg) R RREE S, e PR IR LD
PRI, 2 H AT R H R I R R AR A Ak
BRI 8 T R L I (gt G, HARfb &4
GyEMRGEAL IR P2k 3 B AN HERA 3 2) i S S
AREBE T B AS B —Fh ek — 2R R i
B EORIREE M S OLAT AR i i A AL T [FR
AL B LR R (HEE R 5 2 L L T pH R
AR A, B A & A e e 3) [EAH
He AR O R AR BLTR B R B AR A R R =
R HT A B 5 %, UM B T PR R RS R
PEBCARM PR R | 250 AR B A5 , L R A S
TV A5 B AEAT P, RV T B B 2 AN e o
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1/ cps
s 14.75
10 000 B0 16 60
E 12.36 13,38
90004 17.50
8000+ 11. 56 18.54 19,12
E il
70004
E 11,194
60004 10. 55+
E 9.70
9.47,
50004 8.25
5.53 7.537. 79
E 5.85 v
1.351, 68 s.001] >
40004 | 17 2205 650 gt T
30004
2000+
10004
0 T T T T T T T T T T T T T T T T T T T 14/ min
0 2 4 6 8 10 12 14 16 18 20
A
1/ cps s I/ cps 17
6.5x10° 2.6x 100 23
6.0 x 10° 9 2.4 %100 19 )
5.5%10° 2.2 10° 16 |
5.0 10° 1 2.0% 100
4.5x10° 1.8 10° 22
4.0x 106 1.6 % 10°
34 6 6
3.5x 106 s 1.4 %10
3.0%10° | 1.2x10°0 20
2.5x 100 1.0x 10 1815
2.0% 10° ‘ 7 1 0.8 x 108 ‘ 1
1.5%10° 5 | 0.6x10° 15
1.0 100 | ﬂ T 0.4x 10° b s ﬂ |
0.5%10° 0 I 0.2 x 106 I ‘ W |
0 “ ¢/ min 0 - L t / min
0 2 4 6 8 10 12 14 16 18 20 0 2 4 6 8 10 12 14 16 18 20

L #AmIAAEE 2. FWEFEM, 3.15 - ZBEBEE

FEEGC, 8 ZCUBRERIEANEE 9. kwEAELB,
BEAMEE BT AN 14 RETRER 15 T st |

10. HT - 2 &%

4. FmEEEM,
11.T - 2&%
16. 470B 17.8 - ERFER

5. %mEEEG, 6. H®WEAEB, 7. %W
12. BRAT B4k AEE 13.3 - &
18.8 — E K FHEHEE

19.0 - 2AFER 20.a - 2RFEHE 21 RAFRETFTAR 22 FRAER 23. EAFEHT

A =gl Rk

B, - B, AR RSN BREREMNBEXSFNAEST AET)

B1 TEMHESETFRE

1. Neosolaniol 2. Aflatoxin M,
9. Aflatoxin B,

3.15 - Acetoxyscirpenol 4. Aflatoxin M,
10. HT - 2 toxin 11.T — 2 toxin 12. Deoxynivalenol 13.3 - Acetyldeoxynivalenol 14. Altenuene 15. Altertoxin [

5. Aflatoxin G, 6. Aflatoxin B, 7. Aflatoxin G,

8. Diacetoxyscirpenol

16. Alternariol

17.8 - Zearalanol 18.B — Zearalenol 19.a — Zearalanol 20.a — Zearalenol 21. Alternariol monomethyl ether 22. Zearalanone 23. Zearalenone

A. Blank matrix solutions

B, — B,. Matrix mixed reference solution (detection modes are positive ions and negative ions,respectively)

Fig.1 TIC chromatograms of the specificity test

I, 5 G e S A A R AR U ) SR S 1) 4) R
JH QuEChERS ¥k A 1Ak, o 38 2 1) 5 i o AL R BGA 1k £
5 A [RIAC F I oK BR IR B (N — IN R i (PSA) |
Cyg AN GBI TRE S v fR AL, Bof (100, A AT
0 H AR 2 W I, 552 AN AED . 5) SR T EMR #4
Bl EMR & —FPi g e prRL, 256 TR FBUHER 5 sk A1
HAER, LTI AR T Cs S DL L ARREE  ZE AR H
PR DGR A LT X IR A A i A BRI i, ]
AR PR B s B AL S0 () T4, i R s e vy 1

i T sh W2 h 250 5L B 2 24 B H br HL B B K =ik
23 Ffr, i SR8 2R AR AR IS T A O v B0 B MFC100
[ AH A A (7 5 5 5 R A=) TR BRZA T, MycoSpin

#H A A (32 E Romer 24 H] ) , Captiva EMR - Lipid itk
H . EMR - Lipid QuEChERS &bt (2 HERRHE <
> A BRZF]) A HIAS [ C L 9 QuECKERS ¥ ik A2
HEAT AR TR o 45 AT AL il A 2175 32 X A [l g
FAK, R EMR - Lipid QuEChERS ¥4k 7] W i} 2% it g
MR T, 38 T 2 O R 1A, eI TR,
FE DS AE AT $2 3250 ], %5 EMR - Lipid QuEChERS
FALALST AR S A TR AR B
3.2 EESXREINE

2020 4F R 24 30 (—350) ) ZE AT LR 25 M br i i
BLfith b, X Ty e A o () W | VAR S AR 2 b
T o 2 i 2 7 2K A PR A R, BRBEAE SRR 5
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Tab.4 Results of the linear relation test,LOD,LOQ and the recovery test of 23 mycotoxins

. SRE wAR RER IR R
8 E 3 eV r ,
(ng/mL) (pglkg)  (pglke) K (pg/kg) FHEE(%) RSD(%)
FHEAESD, Y=51306.9X+10932.01  0.9999  0.20~20.10 0.2 0.7 4.0/8.0/16.1 83.68/94.82/98.43  6.52/5.73/1.91
*hEEED, Y=36999.4.X +214.04 09999 0.10~10.00 0.1 0.4 2.0/4.0/8.0 85.03/83.31/86.89  6.68/8.01/4.73
FOEEEC, Y=19554.1X+49658.77  0.9994  0.20~20.30 0.2 0.7 4.1/8.1/16.2 85.54/93.22/96.77  6.63/3.01/2.98
#8EEEC, Y=13268.9X-4791.92  0.9996  0.50~30.00 0.5 1.6 10.0/20.0/40.0 88.91/91.76/98.64  7.92/8.36/2.74
FhEEEM, Y=21753.5X+6318.56  0.995  0.20~20.00 0.2 0.6 4.0/8.0/16.0 92.91/94.64/96.43  4.62/5.61/4.78
FOEEEM, Y=26274. 1X+12852.44  0.9993  0.20~20.00 0.2 0.7 4.0/8.0/16.0 80.76/89.41/91.52  5.82/6.41/4.07
AT BRI BHE Y=2852.9¥-34552.3  0.9999 25.03~1501.50  21.8 7.5 500.5/1001.0/2002.0  71.14/87.33/93.26  4.99/5.13/3.52
3-CERARAS RN ERE  V=1597.4X-5823.67  0.9994  10.00~500.00 12.1 40.4200.0/400.0/800.0 §7.82/93.74/92.29  6.71/5.87/2.91
T-24% Y=11044.5X+719.51 0.9990  0.20~20.00 0.2 0.7 4.0/8.0/16.0 89.92/94.76/93.89  3.22/9.23/8.04
HI-24% Y=1587.6X+1146.75  0.997  2.50~75.00 2.5 8.4 25.0/50.0/100.0 82.81/89.03/88.44  2.75/4.57/3.28
ZUBBEHRN AR Y=20789.6X+19272.08  0.991  0.50~50.10 0.5 1.6 10.0/20.0/40. 1 93.54/95.27/93.11  1.84/5.45/4.28
15- LEBBHEE V=871 1X+44235.10  0.994  1.25~75.00 1.5 5.1 25.0/50.0/100.0 80.73/91.56/88.12  4.91/6.53/6.99
Wk EA Y=75501X+8234.51  0.9994  1.01~101.00 1.0 3.2 20.2/40.4/80.8 85.71/91.76/93.94  8.22/5.03/4.29
IAAER Y=20464.8X+25760.59  0.9996  0.50~30.00 0.6 21 10.0/20.0/40.0 100.71/91.92/93.74  3.82/7.28/3.79
IRFEHR Y=20418.6 X +754.89 0.9999  0.20~20.20 0.2 0.7 4.0/8.1/16.2 89.54/96.27/93.41  8.21/4.32/2.96
a- EAKEE Y=20462.6X+9744.21  0.993  0.50~30.15 0.6 2.0 10.1/20.1/40.2 96.14/94.53/95.77  3.02/4.61/2.86
a- ERAEHE Y=6059.2X+1192.19  0.9990  0.50~30.15 0.5 1.7 10.1/20.1/40.2 94.91/97.04/96.85  2.81/1.64/1.85
B- EAKEE Y=25009.5X+5530.49  0.9991  0.52~3105 0.6 21 10.4/20.7/41.4 96.83/96.59/97. 14 4.41/3.44/1.92
B- 2AKENE Y=5384.9X-1918.41  0.995  0.50~30.15 0.6 1.9 10.1/20.1/40.2 76.23/79.02/90.63  3.77/7.59/3.11
LAERE Y=27631.3X+24192.91  0.9998  1.00~50.00 1.1 3.8 10.0/20.0/40.0 97.61/98.22/91.27  1.88/2.82/5.74
RHRETAR Y=8784.5X+9800.43  0.9994  1.01~50.25 1.1 3.7 10.1/20.1/40.2 96.24/97.12/91.88  2.52/2.03/4.24
RERES Y=253.3X-72.61 0.992  5.03~301.50 6.0 201 100.5/201.0/402.0 98.92/97.54/95.23  3.75/6.56/3.16
LY E S| Y=3274.6X+2589.19  0.9990  1.00~50.00 1.2 3.9 10.0/20.0/40.0 94.62/97.31/90.04  2.04/2.42/4.46
=5 HREENELER(pg/kg)
Tab.5 Results of the content determination of 23 mycotoxins in samples (pg / kg)
WA T B RHH KR A R 2 A
202209 202210 2210001 220701 221202 2103019 A2010020 120409 PO1008 211102 A2111001
HWEEELB, - - 56. 56 - - - 9.57 - - 3.74 -
HWEELB, - - 9.84 - - - - - - 5.52 1.98
FwEEECG, 14. 56 - 27.33 - 1.07 - 3.24 - - - -
FwmEHECG, - - 2.82 - - - - - - - -
HWEEEM, - - 1.41 - - - - - - - -
B 22.99  13.00  11.01 - 11.95 5.50 - 1.56 - - -
a- 2RFEHE 1338 7.58 - - 2.65 - - - 9.76 - -
B~ E KR E B 7.52 - - - - - - - 13.74 - -
R4k T B 8. 02 - - - - 17.48 16.03 30.76  16.37 - 9.86
ALY - - - - - 19. 06 11.78 12.93 9.86 - 7.28
A - AR,

Note:— refers to not detected.

A7 34 T K IR A T A B g K, R 1000 g 7 EOK IR
BEIE AT 500 pgo (& ME B FRME i E
W ZRE)(GB 2761 — 2017) 4B E T # ith &5 %
2B, KRR iR A R OR AR A Y B

76

febn, W ELE T 10 288 it 40 DR BT AR, BREFFIR
REEHE WA, sl &R B R & 5 ~ 20 pg / kg, Kt
TR B ILH AR 1000 pg / ke, MIHETHR A
B4 2 ~ 10 g / ke, B K AR MR PR A 60 g / kel F&
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FE] A v 2 v B B R Y B A TR 5E T L A S
DR P AG e A il 2k 1802 IR 40 2 A 1 AU
VAL 7, 456 rh 24 b B T R Y W BSCH B N A
i i, RIS 25 R EEARAERT 9T .
3.3 MEAHZELEE

R A LS TNy T [ B R 6 S s e s o )
o 9 Fih EL T E 1Y QuUEChERS 45 45 4 25 RO HH (5,31 —
JTi% (UPLC — MS) 2, i H il QUEChERS (. #F 47 Hif
AP 25 10% W R £ NG 4 50, FH PSA 1 TG /K B iR B F
T4k A 5T P RE B 42 20 mL 80% £ /K I R B,
B0 BT EMR - Lipid QuEChERS ¥k 41k,
AL B 5 vk T R B G R R BT RS T
SCHRL 18] H Y 6 Fh EL TR BE R (19I5E Ty 12 o 4l SRR B ith 25
BER B A A B R B, 178 (LR g AR T SC ik [18 ]
oh e E R G EMEEER G, T - 28 R T oKIRE
Tl - 357 Tl i 3 2 T SCHR [ 18 ], HL ARSI BIR i e B 4
1%, I R A
3.4 HBEENELERSH

2020 47 fi ([ 25 (3O ) e, Bt & 3 E B,
AR TS5 pg / ke, BT RER S A HLE 10 g/ k.
H 2 S AT, G 10 FE S il T B R R, Horp
4 A o i A 2 L PR AR 5 FOK R F M T A A
R (EURGE M 378 I B s v 5 S8 0 I8 A 2 e 70 g
FEBETE 6 HURE S oA 2 B BEAK 16 EL R AR 1A
WA =W, A L B B R A MR R
I JZR A0 5100 XoF N2 B0 W 1 fe e g B 17 7™ B
Ja I, T A A DT AR OC R A o, A T LR 5
0] SO AR P T A R A 0 9 28 0 A I 2%
HHBER .
3.5 FHiEEMHM

A GE A EHE ST (8 7 R TR (s PR 25 R, AT
FH T - R B A s 2431 500 o LT R Y P O
Ar o A R A b 24 o R e TR R AU
BRI SRy 8 o R H e 24 o ) A S T R S Y LR
Rk IR AR

FLPE RE R B A A B A BT A R R S
5T pH (B2 VIAH G . sh W 25 58 0 LR 1 0T IR WG R 55
KopFREEFERFTE, HE% B, 2852
IR TR V2 9L 7 0 5 T 2% 1 , 78 I R A e T
Y 22 0L A ST 3R I 3 B A R R N A AR B R
T AT A T W A K W iR R AR AN
AR R AR, DAl gy, o 1 b | 1
MR R B He v 23 590 1 28 4l PR RE PR B
S 2% 30k
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