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Accurate Determination of Aflatoxin in Grains and Oilsuse Liquid Chromatography
Mass Spectrometry Purified by Automatic Solid Phase Extraction Instrument and
Quantified by Fully 13C-L abelled Internal Sandards
YE Jin', LIU Tong-tong', LUO Li-juan®, WU Yu'l<, LI Li', WANG Song-xue'

(1. Institute of Grain and Oil Quality and Safety, Academy of National Food and Strategic Reserves

Administration, Beijing 100037, China; 2. School of Health Science Engineering, University of
Shanghai for Science and Technology, Shanghai 200093, China)

Abstract: An UPLC Quadrupole Orbitrap high resolution mass Spectrometry method for accurate
quantification of aflatoxins in grains and oils was established, which were purified by automatic immunoaffinity
column. The sample was extracted with 84/16(V/V) acetonitrile/water and centrifuged. The supernatant was
diluted 10 times with 0.1% PBST. Aflatoxin immunoaffinity column without background and recovery
greater than 90% was chosen for purification automatically. UPLC-Quadrupole Orbitrap HRMS was used for
quantitative analysis. Results showed that recoveries for aflatoxins were 84.7%~104.6%. The intra-day relative
standard deviations were 1.7%~9.4%, and the intra-day precision were 0.7%~8.4%. The developed method can
minimize the workload, improve work efficiency and avoid the result deviation caused by operation manually.
It is suitable for the accurate determination of aflatoxins in grains and oils, and meet the requirement of the
daily test and monitoring aflatoxins.

Key words: automatic solid phase extraction instrument; ultra-high performance liquid chromatography-

quadrupole orbitrap high-resolution mass spectrometric; aflatoxin; immunoaffinity column; fully 13C isotope
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W EHER (AFT) 2h# M7 (aspergillus
flavus ) FIZF2E % (a.parasiticus ) J72E 1 —25 4k
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1 #ETE
11 #MHR5{E

HE ., . Merk, {aifal; PBS #h4a) . nt
1H-20: Sigma, {44l ; #4li7K . Waston; Evergreen
TREA &8 8 Z g Mk PR AR
A (dbmt) HRRAT; GBW(E)100386 T k4 H
W ME#ER By M HEYI BT . GBW(E)100604 &
Awih B i TR By A B bR E Y
GBW(E)100606 K H53 H 5 K aif 25 s i 41 v iy 25
RS IARED T . Bk, ANE L BEK, K
Ko AN A BERRE YR SRR
Jibe; WA TER Bi(4.0 pg/mL, AFB)). #ih%s
BE By(1.0 pg/mL, AFB,). ®MEHZE Gi(1.0
ng/mL, AFGy) . # & 5 &R Go(1.0 pg/mL, AFG,).
Be,-# M &EHE X B1(0.5 pg/mL, “C-AFB)).
BC,-H M EHZ By (0.5 pg/mL, “C1,-AFB,).
BCy-E M E R Gi(0.5 pg/mL, “Ci7-AFGy). PCyr-
HEHZE Gy(0.5 ug/mL, “Ci7-AFG,): ROMER.,

Fotector Plus 4= H gl [F A A< UYL : BRHMUAR A
RS W5 DR R/ R S B0 B A B O A
Q-Exactive: Thermo Fisher Scientific /3 A,
1.2 ERfER R ESH

W RIEARE W (AFS) MECH] . I
333.3 uL 3.00 ug/mLAFB, . 83.3 L 3.00 pg/mLAFB,
83.3 uL 3.00 pg/mLAFG;. 83.3 uL 3.00 ng/mLAFG,

351 F 1 mL ARGV, A 416.8 pL RS
Y515 58] A 1.00 pg/mL, AFB,, 0.25 ug/mL,
AFB,. 0.25 pg/mL, AFG;. 0.25 pg/mL, AFG;
FITRFRED AFB,. AFB,. AFG,. AFG, B E Lt R
4:1:1:1,

W BT RIRA WA (°Ciy-AFS) HIRL
#l. B 400 pL 0.50 pg/mL'C,-AFB1. 100 pL
0.50 ug/mL"C,-AFB,. 100 puL 0.50 pg/mL"*C,;-
AFG; . 100 uL 0.50 pg/mL"C,-AFG, 43 5T 1 mL
B/, A 300 pL Y ESIR A 3420 J5 19 210Uk
J# 9 0.20 pg/mL"C,7-AFB; ,0.05 ng/mL"C,,-AFB;
0.05 ug/mL"C,7-AFG; . 0.05 ng/mL"C,7-AFG, iR
¥, Bl *Cy,-AFB; . °C17-AFB, . *Ci-AFG; , °C)5-
AFG MIWREELE M 4 01210 1,
1.3 {U=B&KH

% 4. Waters CORTECTS C18 # (2.1x
100 mm, 1.6 um); HEi: 40 °C; Wight: AN
R, B A3 0.1%C ARS8 )Ry HER A1 1 mmol/L
PR RK W, Wi : 0.3 mL/min, BTN
Z&/. 0 min, 70%B; 6 min, 50%B; 6.1 min,
5%B; 7 min, 5%B; 7.1 min, 70%B; 10 min,
70%B., i~ 0.2 mL/min, #EFEE N 2 ul,

BTk S AR %S B R (HESI) R
300 °C; BANEHRERN 3.2kV; &SR
JE4 320 °C; ¥§AH 35 unit; HHBISCA 10 unit;
&R RIS HOLE 1.

x1 HHESENS TR, REME (RT) MRESH

Tablel Formula, retention times (RT) and mass parameters of aflatoxins

tkEmaAR TR WA REEE/min BB TF/(m/z)  FEMRZE/(ppm) FEF/(m/z)

Aflatoxin B, C;;H;,0¢ [M+H]" 5.52 313.070 01 -0.720 0 214.062 4. 241.049 5., 269.044 4, 285.0757
Aflatoxin B, C;H;40¢ [M+H]" 4.96 315.086 18 -0.891 6 243.065 2, 259.060 1., 287.091 4. 297.0757
Aflatoxin G, C;7;H;,0; [M+H]" 4.10 329.063 78 -0.827 7 215.070 3, 243.0652, 283.060 1, 311.0550
Aflatoxin G, C7H;4,0; [M+H]" 3.65 331.080 66 -0.6217 189.054 6. 217.0859, 245.080 8, 285.0757

Targeted-SIM 5 ; #¢ % ( Polarity ): 1EE
izl HHVER (Scan range ): 250~800 m/z; 41
#R (Resolution ): 70 000; Hzh# 5l ( AGC
target ): Se5 ; e K4+ B8 A [A]( Maximum IT ): 20 ms;
] B F 385 1 B 780 (MSX count ): 55 JFifr kb

Pi % (Isolution window ): 1.5 m/z.

Fullscan #2: B ( Polarity ): 1E B FAZ;
FH#57E R ( Scan range ): 250~800 m/z; 3 HER
( Resolution ): 70 000; Kz #5#%#l ( AGC
target ): 5e5; 5 K UE B B []( Maximum IT ): 20 ms.
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PRM #=: #tE (Polarity ): 1E B TR
3% ( Resolution ): 70 000; H 334 25 #51#] ( AGC
target ): Se5 ; g K UE B4 B[] Maximum IT ): 20 ms,
Joifr HG A S SE FE (Isolution window ): 1.5 m/z, IH
—ALREfERER (NCE): 50,

14 HEmuriE %

WERIFREL 5 o £0.01g RESH A 125 uLCy5-
AFS FEERMIE MR, A 20 mL 1) 84%Z M
7K, IABEHEE 20 min, 7 000 rpm 5.0 5 min, HX
4mL IEWIMA 46 mL 0.1%PBST ZZ ol T4 A
AP E) 80 mL FFEAE N, BT LF T
TR AT B B (BIRPIRILER 2), # A
SR PRI MGT 0.2 wm PTFE JEAR 5 _E AR

2 #HR5iHe
21 BIEEMRL

Sy feft D o 1T 7 2 e I R0 TR e 4 LA
PRRE e, SCI 548 T AFB RIE N 5.00 ng/L,
AFB,. AFG,. AFG, #J¥H 1.25 pg/L Bf, 5 A
[F] ) Y A €, 335 Al 85 % 0 A 2 9 3R 1 L5 00 25
THoL. G 1 PR, Wishi: A AHEE, B
0.1% (MARBL480) M ER AN 1 mmol/L ZFREL 1Y /K
VW, Wk 0.3 m L/min, BAEEVEBE S5 44: 0 min,
70%B; 6 min, 50%B; 6.1 min, 5%B; 7 min,
5%B; 7.1 min, 70%B; 10 min, 70%B s PUFf &
MR LB, HTHe5E&EER B
S3rIF, e T AFB RN RO | BRE k. HERTE

®2 ZAFEAEERMREFRIEEKLTE
Table2 Purification procedure of immune affinity column for automatic solid phase extraction instrument

A s sl HEH i 3 /(mL/min) FB/mL st 8] /min
1 VB VR S E H,0 2.8
2 HFEAE AR H,0 40 3 1.3
3 FRIR AR K 10 50 8
4 T VERE SR H,O JEK 80 5 2.6
5 ki % K 80 30 2.2
6 ki &K 80 30 2.2
7 St K 80 30 2.2
8 MeRpRE NES CH;0H 80 5 0.5
9 Ve CH;0H W sE 0.5 2 4.4
10 S lig:S 0.5 2 44
11 ki g S 80 20 1.6
12 25
3sxa0f A Disturh 183 LU 15 LR 42 S b1 O RE 8 300 B 7 2
3.0x107 ARV A 0 R B AT 3 BT I 25 K L RABUEEAR,
2.5}10°[ 1 >R FH U AR T T W s T R i ) e e
%2-"*1"7' AR RS AR, AT A B A, TR
ELHOT  rGAFG AFB.AFE, WRAX ., LR T S F BRI S . IR G
1.0x107 [ — . . .
. ik, SCR%s8 T EIULIF BT, AFB;
5.0x10° [
o———j\—’\—’\—“ W 5.00 pg/L, AFB,. AFG,. AFG, ¥l
2 2 3 8 1.25 pg/L, #EEEE SR 2 pL B 10%
£ 84 B[] /min

B 1 SEARNEHERBEEET AFS HEILEE
Fig.1 Chromatogram of AFSwith finial gradient conditions

2.2 BFIERL
FE58 5 1 B A 5 SR A B VR ( 100% )

( 10%MEOH ). 50% M (50%MEOH ). 100%
FHEE ( 100%MEOH ) FC il i AR i it A TG A8
MEL 2a BT LA HY =i 5] v 0 o ith 25 35 3 1Y
WETE ARG, TCIR RN , PR e B o it R it
(IVEH A 100%MEOH B, W] B EHLAGI, &
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6.0x10° 6.0x108
4.0x10°} 10%MEOH a.0x10°} ° 2uL
2.0x10° 2.0x105}
0 . . : . : Lsx1¢) . . . . .
ﬁ 4.0x10°} 50%MEOH = Lox107h 5HL
2 20x10°] jg, 50x107L
0
6.0x10% — = rereharadrendrer—
: 9 2.25%10"F
4.0x10 | 100%MEOH | 225107 10°L
2.0x10° 7.50x10°}
0 — N N 0 L
2 3 4 5 6 1 8 2 3 4 5 6 1 8
P B i [ /min PRB4 i [ /min

B2 ARBEFATAFSHEILE (a) MARHEFERT AFSHEEE (b)
Fig.2 Chromatograms of AFS with different solvents (a) and AFS with different injection volumes (b)

TR . B, KilEassre e st , kb
HREB G ATE 2. FIREEE T AR s F
H 100%H B, #EFERR 2 ul, S uL, 10 uL B2
BHEBFNNL, R WE 2b, HEFEE A 10 uL
B AFG 1 AFG, A3 BH 2 19 7 R R0 , 3 30 A8 5
R AL, PERER N 2 pL A1 5 pL BJCIEFIRL
B, R SRR N 5wl i b i 5 7 K G
NGy 2.5 f%, JrkRRBUERR S, K, 7
FEFEFERH 5 L.
23 MNIrEXN LI E R

SR ARUE PR 5 it 4 SR 00 B PR 0 250 R

B2 i T B AR A W e 1 Bl P9 b ok B2 B3
SR FOE(E SR A S BT ISR (bR i 2R
o VAR B e IR TS e A ), PSR R G
T RZANbRMERB T (AFB, HES 514 1.00,
5.00, 10.00, 20.00, 40.00 pg/L, AFB,. AFG;.
AFG, ¥ ¥4 0.25, 1.25, 2.50, 5.00, 10.00 pg/L )
SR [l BE B AR (°Co-AFB, ¥R 4351
4 1.00, 5.00, 10.00, 20.00, 40.00 ng/L,
BCi7-AFBy. C17-AFG;. Ci7-AFG, #4351 K
0.25. 1.25, 2.50, 5.00., 10.00 pg/L ) i m i
T 25 UL 3, DU ER I N B N AR

o 0 e 17 RN RS RE P RLAF, PRt IR v B AN R LI JE RS INIE R B S, YR PCp-AFB,
120 o 120 2
o 100 g===¢ 4 \clooﬁis—téﬂ?“‘*l
3 5
R o0l R ool
o 80 i 80
o —=1.00 b =025
= —o—5.00 = o125
= 60} 41000 |E 60f A-250
—v20.00 ——5.00
+40.00 +10.00
40y 10 20 30 40 40y 2 4 6 8 10 12
AR/ (ng/L) PIBRHR B/ (ug/L)
120 120
AFG, AFG,
. —3
100 =473 y%‘ 100 M
< W‘ s So<d__—1
2 2
R gl R 80|
m % i
puu =025 |im =025
=) —e—125 |4 ——125
Z 601 4250 | 60 4250
—v—5.00 —~5.00
+10.00 + 10.00
40 . . . . 1 40 I " 1 " "
0 2 4 6 8 10 12 0 2 4 6 8 10 12
PARIRE/(ng/L) PIARHE B/ (ug/L)

E 3 AEMIRMIFETOMEHESEMONNE TS L ELER

Fig.3 The percentage response of four aflatoxins under different internal standard concentration
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W N 5.00 pg/L, “C7-AFB,. "Ci-AFG, .
PC17-AFGy W 1.25 ng/L B, REARIE PI BRI I
FgE, B, KT RERAARIME A, R4k
PENAR °C1o-AFB; M JE K 5.00 pg/L, Cy7-AFB, .
BC7-AFG, . PCi;-AFG, ¥ JE K 1.25 ng/L.
2.4 AERGMNER A

1A W 0 T Fullscan
SIM. PRM —=#, ANFEFRBEA LN FaE vk
MR, R 5 R E iS4
(K520, %457 Fullscan, SIM., PRM =Fpi#h
P T IARSE R B (R, AR MEIR 22 (RSD ),
FLFRON A6 H R LOD, S/N=3 FIE & FR( LOQ,
S/N=10), 4% HERE T AL B 7 vk %t 28 (I RE S iE A T
SbFRARAG 25 FIBE IR, R R 0 R 1k o % 1
BT 2 S R VC LR ME I 2k ( AFB,. AFB,. AFG,.
AFG, ¥ 4 0.10. 0.20., 0.50. 1.00. 5.00. 10.00.
20.00. 50.00. 100.00, 200.00 pg/L ). 45H L% 3,
Fullscan, SIM B AgAHE R B (R?) 78
0.999 6 Lk I, PRM HitiB M AR C R 5 (R?) 78
0.991 3 LU_I-; Fullscan, PRM $4ili =0 NIk
S5 %) RSD {H 75 FITE 4.7%~86.5% , HoAth 7 & 55 RSD

G B4/ T 11.8%; SIM FHi R T Y 10 ik
& 55 RSD {EHI/NT 14.1%, [FIEF, REK | fEAET0
/NFZ RN K ) B BT AL W A Fullscan: 111.1%~
176.3%. SIM: 115.4%~140.8%. PRM: 106.2%~
149.4%; A AN AR B A B B sk by, 130 I B I
THExF B ARG W me A VR 255 5
Fullscan ,STM FIHi# 3 T A A5 250 R 7E 0.999 6~
0.999 9 Ji5 I Y, 11 SIM 552X F (1% U Ffr 8 il 75 1 R
10 MRS 1Y RSD (B < 15%, SIM AT I
FIRE B R 0.03 pg/ke., EER M 0.1 pg/kg,
oA P AR R R S R AR T Sy . R E$E SIM
W DU R ot R AT A I Fe A, R B A A5 I ik
JRRRLNE , i v v A RS 2
25 LEFHRENEL

S I = o A 15 R 1 DR ST S R s g
W A 380 G 88 SR RIAE |, S 25 5% R OKBE AR R
FERAE DA 450 2. 3. 5. 7. 10 mL/min
BFAGRE EISCR, 25 4 FiR, MR 2~
10 mL/min B, PUFPEE 25 27 28 19 RIBCRIGTE 95%~
110%LA b o S T4 %0 L RERTR] . B OR TSR SR
LR BNRAE, RAESE DAERE N 10 mL/min.

*3 ARENEAMEHESETESHNITM
Table3 Comparison of different monitoring modes for quantitation of aflatoxins

AFB, AFB, AFG, AFG,
Fullscan  SIM PRM  Fullscan SIM PRM  Fullscan SIM PRM  Fullscan SIM PRM
G BR/(ng/ke) 0.05 0.03 0.1 0.05 0.03 0.1 0.05 0.03 0.1 0.05 0.03 0.1
FE R/ (ng/kg) 0.5 0.1 1 0.5 0.1 1 0.5 0.1 1 0.5 0.1 1
i 03744 03717 04797 1.4396 14075 18118 1.5192 14886 1.9148 1.7300 1.6473 2.4266
AR RERY) 0.9998 0.9997 0.9997 09999 0.9996 09913 0.9999 0.9999 0.9983 0.9999 0.9998 0.998 8
LR/ (ug/kg)  0.5~200 0.1~200 1~200 0.5~200 0.1~200 1~200 0.5~200 0.1~200 1~200 0.5~200 0.1~200 1~200
0.1 43.4 12.5 72.4 71.2 9.6 82.2 65.9 10.3 82.7 86.5 14.1 69.0
0.2 34.8 1.9 23.5 44.9 1.5 63.2 42.7 4.8 36.4 51.4 5.0 47.0
0.5 4.7 1.8 28.5 9.4 1.0 33.3 5.8 2.9 18.8 9.8 0.9 61.8
1 1.6 1.2 10.4 0.7 1.6 9.5 0.5 0.7 11.8 1.1 3.2 7.3
R R JEE 7K 5 0.7 0.2 5.4 2.1 1.3 6.4 1.5 0.9 2.7 1.1 1.9 9.5
RSD/% 10 0.9 1.2 6.0 2.5 1.0 16.3 1.6 0.8 7.4 1.8 1.3 14.9
20 1.8 33 9.5 1.1 1.0 9.4 1.3 2.1 13.6 1.9 1.5 9.5
50 0.8 1.2 6.9 2.3 0.5 18.7 1.3 1.2 13.5 0.6 0.5 17.0
100 0.7 0.5 8.0 2.9 2.9 4.1 1.6 0.7 15.8 2.4 4.1 22.7
200 1.5 1.3 4.2 0.2 1.7 11.0 3.4 1.5 5.9 1.6 1.0 39.5
Bk 1268 1221 1313 1621 1246 1297 1207  127.1 1161 1141 1319 1287
SRR % w1250 121.8  125.0 1509 1245 122,66  119.0 127.3 1195 1174 1282 1222
INFE 145.0  140.8 1494 1763 1356 1285 1224 130.5 119.8 1149 1192 124.4
EEP/S 1172 1156 1181 1515 1155 1083 111.1 1154 111.2 1183 1252  106.2
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Fig.4 Effection of loading sample flow rate on recovery of aflatoxins

2.6 FiEWiE
2.6.1  JrikZME . KRR AOE R R
KGR WE PR AR 4 Fhim i 25 75
ZK R (LOD, S/IN=3) FlERIR (LOQ,
SIN=10), £ 4 5T 4 Fhih B R LMD
Bl R th BRFE R PR, 25 R 4 Mg & dH R
TE#5 I RYLRME T B N e ME S R A HISC R B(RY)
15<0.999, LOD 4 0.03 pg/kg. LOQ J 0.1 pg/kg,
CIRG VS giiifesa = g el T g s
F4 FENAXRE. HEEE. RHRITER

Table4 Correlation coefficient, linear range,
LOD and LOQ of the method

ey HXFRE LMEuH oz H B E R
R’ /(ug/L) lug/kg)  Anglke)
AFB, 09997  0.1~200 0.03 0.1
AFB, 09996  0.1~200 0.03 0.1
AFG, 09999  0.1~200 0.03 0.1
AFG, 09998  0.1~200 0.03 0.1
2.6.2  HNAEE R M EIiR

Gy S 1 5 SN\ N s N e SR L ST B
BIATN 3 A BE K P A9 B il B 75 3R A AR vET
W, TR ATAL B R AT AR B, RS InAR K

HEAT 6 WHE R LKy, [FISCR A RSD fHULF 5. 1Y
s &R R 3 DMK R TE 84.7%~
104.6%2 [1], RSD {HTE 1.7%~9.4%Z [f]
2.6.3  H[APHE %5 B M Il % 2% ¢

BOHIAMG . Ay 3 VR B A6 A S
PRFE S IESE 3 RIFATEERM, 4558 0E 6. Jr
7 RSD {HTE 0.7%~8.4%JL N , 1% 5 B H AT 3 i
M E S
2.6.4 TR BYIERG T AR

K HH EE 7/ )5 5 GBW(E)100386 K4
¥ &R Bl UM niEYI T . GBW(E)100604
M P EMESERE Bl WMk 8 i .
GBW(E)100606 K KA H 3 K 745 7 45 il 1 #8511 25
BE R BT S MTARTE D) B AT A . 25 R WK 7,
AT 45 S B 9 A AT UERR HEY) TR A S BRI, IERA
Dbk e R AT
2.6.5 CHiE S ER IR RIXT

AWFFEHESLH 5 GB5009.22—2016
(EMPHEMESTR B KM G BEHIE ) 5k
AT T R amm e, BRI ERILE 8, 5
GB5009.22—2016 #i—ykAHLL, Bkl LS
PR MMM 4 Hahid i . oW A RESF, #fa
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Table5 Recoveries of aflatoxinsin different grains and oils with different spiking levels

Bk K AFB, AFB, AFG, AFG, | #f&k KV AFB, AFB, AFG, AFG,
TR BE /(ug/kg) 10.0 2.5 2.5 2.5 bR BE /(ng/kg) 50 13 13 1.3
e - HI{E/(ng/kg) 9.4 2.3 23 2.4 p T {E/(ng/kg) 47 12 12 12
347 [l W % /% 941 934 930 941 P-4 TR/ % 93.1 99.0 922 932
RSD/% 2.7 26 2.7 4.8 RSD/% 38 58 40 3.7
Tnbre B /(ug/kg) 20.0 5.0 5.0 5.0 Jinbrvk BE /(ng/kg) 100 25 25 25
ok FHME/ (ng/kg) 19.4 4.7 4.8 4.7 ok FHE/ (ng/kg) 87 22 21 21
S [/ % 969 93.6 953 947 S % 86.9 86.8 845 84.7
RSD/% 1.7 2.2 1.1 3.2 RSD/% 40 40 31 29
Jinbrvk B /(ng/kg) 400 10.0 10.0 10.0 Hnbrue B /(ug/kg) 200 50 50 5.0
L. A (g/ke) 36.7 8.9 9.0 9.5 . F-HIME/(ng/kg) 186 45 44 46
" -2 % 91.8 893 902 945 " S T/ % 932 90.6 883 91.6
RSD/% 2.8 36 48 4.3 RSD/% 24 54 50 44
Jnbrve B /(ng/kg) 2.5 0.6 0.6 0.6 InbR¥E B /(ng/kg) 100 25 25 25
o SEHME/(ng/kg) 2.8 0.6 0.7 0.7 i FYE/(nglkg) 96 23 23 23
-2 % 110.3 1027 1151 111.2 2 TR % 958 90.6 933 925
RSD/% 40 9.4 3.5 5.4 RSD/% 32 20 19 43
TR BE /(ug/kg) 5.0 1.3 1.3 1.3 bR BE /(ng/kg) 200 5.0 50 5.0
N - HI{E/(ng/kg) 53 13 1.3 1.3 PRI T {E/(ng/kg) 194 46 47 47
347 [l W % /% 106.1 104.5 106.0 103.1 T2 T/ % 96.8 92.0 935 945
RSD/% 26 4.1 3.0 5.1 RSD/% 27 3.0 54 39
Jinbrv B /(ng/kg) 10.0 25 2.5 2.5 Jinbrvk BE /(ng/kg) 400 10.0 100 10.0
L CFEE(ng/ke) 9.8 2.4 2.4 2.4 L P/ (pe/ke) 330 89 90 9.3
" -3 B % 98.0 949 943 956 " S % 949 893 899 93.0
RSD/% 5.1 40 29 6.7 RSD/% 36 31 32 19
*6 HERTRREDEBZEETR R7T ZMEIEFREYRLSEYRNNESER
Table6 Intra-day precision of peanut oil Table7 Quantification results of three certified
with different concentration reference materials
W AFB, AFB, AFG, AFG, e bR SE A RSD/%
MR (ng/kg) 3.5 3.5 35 3.5 Nughkg)  Apgkg — (073)
#—F/(ng/ke) 35 37 37 3.9 GBW(E)100386 2743 28.99 0.70
5= F i ugke) 39 37 39 39 GBW(E)100604 15.8+2.3 15.18 1.80
K GBW(E)100606 9.7+2.0 8.68 1.40
55 =R /(ng/kg) 3.8 3.7 33 3.8
FHEeke) 37 37 36 39 %8 FAESEFAENL
RSD/% 6.1 0.7 8.4 1.7 Table8 Comparation of standard method and the new method
bR (ngkg) 7.0 7.0 70 7.0 A5 GB5009.22—2016 45—
%—XRAughkg) 73 68 15 80 . M. EEE . TE. (LEk
o 55— RK/(ng/kg) 6.8 6.9 6.9 7.6 JoH(ESF ETRAE ST
R ke 73 73 65 73 Kol ik B TR
S (ng/kg) 71 7.0 7.0 7.6 SE 1T A bR AR
RSD/% 45 37 79 44 iy i YNN8 5 UNGE S R A |
IFRYERE /(ng/kg) 140 140 140  14.0 ﬁu’x\ & 2
H—K/(ug/kg) 134 13.0 143 140 ﬁﬁﬁ#uﬂ” o 0
At 18] /min 60 120
p. " K/ug/kg) 133 137 138 133 Bl (ke 0.03 0.15
$=K/ug/kg) 144 136 129 146 R (ugke) 0.1 045
FIfE/(ng/kg) 137 134 137 140 HIEAE /% <8.4 <75
RSD/% 4.4 3.0 52 4.7 8] R /% 84.7~104.6 90.0~98.0
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ARG ST T A F B g oE A k-
AW 03 — DU ST/ 7 H 37 B0 B o A R
( UPLC-Q-Orbitrap HRMS ) — 2Bt bricHa & [
RN R i MR k. B
A ZRRTAL B, 3k W 4 Bl A A BRSO
FE S HEAT BAE . Wb SRS, RA UPLC-Q-
Orbitrap HRMS 58 70 1R 2 VA, 4k
PricAe e [ 28 IBRIE RS i 2 k. ZERR I 2R ot
M ETEZENR R R 003 pngkeg, ERERNY
0.1 pg/kg, HX R ECH>0.999 , AR A EHy 84.7%~
104.6%, H NAXS bR 250 1.7%~ 9.4%, HI[H]
TR AENR 224 0.7%~8.4%, = FhEARH5 i) i
VR 5 435 SR 35 AR AT S AL Y T A
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