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HPLC-MS)J & & e P2k i h s i B & K By, By. Gy Gy Uik, F%t B [a) 7 b 2 rp i il 2 5 3%
GR.BE PR RE RS IS, R HPLC-MS #H4TIE . 20 Hr A l C s A5(50 mm=2.1 mm, 1.8 um),
TN 10 mmol/L i R B v - FH IV W, AR EE BRI, JALA 0.3 mL/min, AEIRN 25°C, &R #WiliEHR
B, 7E 0.26~10.4 ng/mL ¥ & 70 [ Py 15 06 11 B 49 8 B0 R 47 19 4 1 56 R (r°=0.9995), - 249 il [nl i %
75.4%~123.9%, HHEEFZE B, 7F 0.0875~3.5 ng/mL ¥ B 35 [l P 5 0 i B 157 S 30 B 4 9 28 2 R (r7=0..9996),
SERTIRE EDRCR A 71.1%~124.2%, #HHIE SR G, 7E 0.295~11.89 ng/mL ¥ 5 I [ P4 -5 1 T AR 1 25 52 B0 R4 1
M F(r7=0.9995), I HNFEEISE F 78.9%~112.2%, BEMEETEE G, 7E 0.1475~5.9 ng/mL V& J¥ 1 Fl N 514
TR IS S B R AP IR ME S R (7=0.9992), “FIIIFEIRIICR Ny 73.8%~123.9%. 4Ei® %y kit . n%E. &
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Determination of aflatoxin in coix seed by high performance liquid
chromatography-mass spectrometry
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ABSTRACT: Objective To establish a method for the determination of aflatoxin By, B,, G; and G, in coix seed by
high performance liquid chromatography-mass spectrometry (UPLC-MS), and compare the aflatoxin content in coix
seed from different producing areas. Methods The samples were treated by immune affinity column, and detected
by UPLC-MS. Analysis column was C;g column (50 mmx2.1 mm, 1.8 um), the mobile phase was gradient elution
with 10 mmol/L ammonium acetate solution-methanol, flow rate was 0.3 mL/min, and column temperature was
25 °C. Results Aflatoxin B, had good linear relationships in the range of 0.26-10.4 ng/mL, and the correlation
coefficient was 0.9995. The average recoveries of aflatoxin B; were 75.4%-123.9%. Aflatoxin B, had good linear

relationships in the range of 0.0875-3.5 ng/mL, and the correlation coefficient was 0.9996. The average recoveries of
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aflatoxin B, were 71.1%-124.2%. Aflatoxin G, had good linear relationships in the range of 0.295-11.89 ng/mL, and

the correlation coefficient was 0.9995. The average recoveries of aflatoxin G, were 78.9%~112.2%. Aflatoxin G, had

good linear relationships in the range of 0.1475-5.9 ng/mL ng/mL, and the correlation coefficient was 0.9992. The

average recoveries of aflatoxin G, were 73.8%-123.9%. Conclusion This method is accurate, reliable and specific,

and can accurately determine the aflatoxin content in coix seed by precise compound ion monitoring.
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Y 11 %5 7% 3% (aflatoxins, AFT)&— AL Aa5 2RI
&Y, ¥k Ak SR WATEY, XS T
JIE 20 AR S 0 2 AR, I R B, Hop DL
M8 R B, MR PERSR, 1993 45t 5 T 41 2U(WHO Y AE
W FE LG R 2 i 2 15 3 o — 28 80E ), Rk
PRI TEY . HAEE PEAE T X5 A R 2 e 4 2
WEM, MR Al S EUEE 2T, HETE & B AFT 20
AR, FEAEMEEZ B, B, G, G,

HUA N RA B MY E B Coix lacryma-jobi
L.varma-yuen (Roman.)Stapf it 4RI, (AR
H ) o S 2, mefaig, 358 . IENLEE, )
WEERG I 2 o 5 298, LAIRBHBA AR, Sdassms, K
PEHZ . LA KERIE, SR KR 20 (BN
S TE N TG AE R R v, P R R A AR R
AR 25 5 B AR 7 A 4 o i 83 5 U0, X Se R Al M
FrA iR ME TR E T E 2 F R R R,
2T AE AT | AR, e et Z BT e
WS R PR . CREE . RSO Tl Ay
AT REVE YO B I R W, Hp 2 bt R L e o
BER TG YA 200

ARSI 5 5 75 2K 2 R AT 5 07 A - s RO s
POV I R S IR 22, KIS R S A A Akt
REYIMSE, E4RICEFER, 75 O € 5 i B¢
A TIAE o ASBIF 5 R FH 80 RO €0 3-SR I T a1, %
B AR R E I ERER T EFTIE, PR
TR A A, DI ST e . ATREM B A R
I 5%

2 HHSHE

2.1 X5

Agilent 1290 /=5 R0 A 335 (e AR A8 B 51 A6 U 25 46
I #%, MassHunter T 4/E3). Agilent 6460 = DU AT BT %X
(% FER B (h E ) A BR 2 F); METTLER TOLEDO
AB104-N H,FR¥(0.1 mg, F-LHHEE-4EH£); BI-300
ZINRELTM I LIS FE AN L 28 A BRA FD); FI-2008 BT

HLC RS B AT R A 7]); KQS5200DB BRI 47 7 i i
AR (B LT B A {8 E PR A 7]); Purelab Option S7 g7k #L
(&S HE ELGA); TGL-16C £ 3B AL =R AU
J7); SRPEE GRS S R AR A PR F)

WHIEEHER By By Gy G IRFRE I (610001-201703,
T AL 2 R E S B ), IR al, bR i
PR A BR2S W), WS R B (o3 Hr i, 1] 24 42 P A 215
HIRAH),

S A2 M Y T
22 ZWHE
22.1 &Lt

f4,3% #1 Agilent Eclipse Plus C;3 (50 mmx2.1 mm,
1.8 um), Jishti: L 10 mmol/L BEEREVETR ARSI A,
PLHREA S B; Jiid: 0.3 mL/min; AFi: 25 °C, %3 1
HH L A T EE TR

R1 RIERBRIERF
Table 1 Mobile phase elution procedure

i} 7] /min T A% s B/%
0~4.5 65~15 32~85
456 15~0 85~100
6~6.5 0~65 100~35
6.5~10 65 35

ST A At = DA AR I T RSO RS SE B
U, RARRE IE B A 21BN s~ g Rl e
R 2,
222 FTREERGE S

K B B B R R A RO EER
Bi. By, Gy il G, WAR/RWEEST 5 1.04, 035, 1.18,
0.594 pg/mL)iEHE, F 70%H BB & & B HE B,
G, Y299 0.04~3 ng/mL, & METER B, .G WEA R
0.12~10 ng/mL [ Z 31X} BTV o
223 K MR A R &L

BRE S R G 5525 0.5 g, BTHEM T, A
FAL 3 g, FEEIMA 70%H BIAR 75 mL, H=E bk
2 min (HHEEE AT 11000 r/min), B0 5 min (B0
2500 r/min), FEHEEI EER 15 mL, & 50 mL &),
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KR EZIRE, $25), FAMILIERL(0.45 pm)iEid, =HE:
JEW 20.0 mL, MRS, WE# 3 mL/min, FI/K
20 mL PEMRE, VEMRWGEE, B HEART, Kok E A
F, AR, WENE, & 2 mL |, F
MW BB 22, 5.

2 HMEFEBL. B2, Gl. G2 WMBRMNKNE T, g
BESEE
Table 2 Reference values of detection ion pairs and collision
voltage of aflatoxin B, B,, G; and G; references

G5 a7 g T FEF  wiEA RV
] —_— 331.1 313.1 33
g
R G 331.1 245.1 40
X - 329.1 243.1 35
==
HH G 329.1 311.1 30
3 - 315.1 259.1 35
A B 315.1 287.1 40
) - 313.1 241.0 50
==
HH B 313.1 285.1 40

224 HMEEHER

(M ERER By b2k my il &

53 PR R OGS B SLTR AR RS 5, T 70% 43531
B & 026, 0.52, 1.04, 572, 10.4 ng/mL 1Y 5 4 T.A4%
W, FE IR TSI B HERE 5 L, ME . LARETET AR
(V) RARRR, Xk Bt A B () R R AR B2 T B v T 26

Q)RR By bR 2k my il 5

53 K 5 e JBOGS BER AR VA WO 1, T 70% B3
R RS 0.0875, 0.175, 0.35, 1.925, 3.5ng/mL i 5
ATAEWR, Fie B3R RS S 73 0 AE 5 pl, W5E . DADE
T FREL(Y) S AR B, X BE il BE R 1t (X) SRy A A8 B 223 T A
k.

G EIERER G b &%

53 SRS % O B SR TR ARV RGOS B, L 70% YR 43
BIF B A 0.295, 0.59, 1.18, 6.535, 11.89 ng/mL HY 5
ATARW, #5 B8 IR 3SR 0 0 BERE 5 pL, WE o DL
T FRELCY) AR B, kT Sl R A k() o A A A 24 il A 1
k.

@HEMERER Gy priE 2 Al

53 SRS B R IO B IR AR RS B, T 70% B4y
B 0.1475, 0.295, 0.59., 3.245. 5.9 ng/mL f{ 5
A TAEWR, F5 B8 R EIE R IR 5 L, ME . DL
T FRAEL(Y) R A, R Rt A 2 (X) Ay 8 A0 2 i A 1
ik .

3 HREHR

3.1 Z&MEE
2 3 AL &R R By, By, G Ml Gy 7ER MV
Wk RAT, MHXRBIIRT 0.999.

®3 ZMEEEEN=5)

Table 3 Linear range investigation(n=5)

2 b 3
ik R ¢ AT
/(ng/mL)
CiiiiE
. Y=348.8830X+7.2078 0.9995 0.26~10.4
Ff% B,
CiiiiE
. Y=278.0351X-3.3274 0.9996 0.0875~3.5
Ff% B,
i M
I Y=203.6543X+7.0245 0.9995 0.295~11.89
ﬁ% G,
i A
e Y=65.0572X+0.7760 0.9992 0.1475~5.9
HEG

s M5 5 R IR TR, SR 6 IR, IR S
pL, Arnis R E#RER By, By, G, G UEHEFE RSD Ny
0.82%. 0.89%. 0.96%. 1.13%, 2 AN s (045 55 B 47

3.3 R

HHg i 8 2 R TR AR TR BOE RS s & s A
e, F 70% P BER R, S ETE B,
B,. G;. G #iiFR ¥y 0.4, 0.3, 1.6, 1.8 pg/kg.
34 EIM

KRGS FRBUR] —HE R E 0 S 2R oK 6 1y, 4% Bid it
A 2 T iR AR S VA TR, T T S A, 3
RN 5 uL, ARIELRE Ry R s s R i
WS R B, =N 0.66 ng/kg, RSD 4 1.96%.
3.5 ffREYER

BCE IS B2 RO R 9 0y, ABBRRE, 20 HERn
AT R F IR AR AR MER & W (B 104 ng/mL . By
3.5ng/mL, G;: 11.8 ng/mL, G,: 5.9 ng/mL)1, 2. 3 mL %%
3 4y, ¥ BRI T R AR N AR, A
PEREI, SERERR S pL, A5 o i A 2 3R EICR b B,
75.4%~123.9% . By: 71.1%~124.2%. G: 78.9%~112.2%.
Gy: 73.8%~123.9%.

3.6 AEFHAEERSENE

TS R WA 2 b, i B A ol o v i A543
A, R OISO ARSI, BEREEN 5 pl, E R
Hhagae R E i, MESRILE 4.



1276 R i g Rl R 5510 &
x4 FERBFEXCHMEAMBESE B B, G, GHEE
Table 4 Contents of aflatoxin B, B,, G; and G; in coix seed from different sources
g A HMEER HMEER HMEER HMEER
Bi/(ng/kg) B./(ng/kg) Gi/(ng/kg) Go/(ng/kg)
HE1 ILFAE 14F) 0.50 - - -
2 MILVAE 14F) - - - -
B3 LRI AE 2 4F) 4.0 1.0 - -
HE 4 P A 14E) - - - -
BELS WLV 1 4E) - - - -
HE6 WILOEAFE 1 4) 16 1.0 - -
BT FHEOU A 1 4E) 2.0 - - -
B8 GEOWAF 14F) 0.50 - - -
BP9 P OUAE 1 4E) 1.0 - - -
e 10 WILOEAF 2 ) 18 1.0 - -
=P 1 PUNTOEAF 1 4F) - 0.30 - -
HE 12 WALOEAE 1 4F) 3.0 - 2.0 -
B 13 AL 32 2.7 73.6 12
F 14 LT AF 14F) - - - -
1S AR 35 5.0 149 17
H 16 LTI 14F) - - - -
Y17 TFWAF 14F) - - - -
B 18 IR (U A7 1 4F) 1.9 - 22 -
HEY19 LROCAT 2 4F) 2.0 - 2.0 -
20 EEAT 3 4F) 4.0 2.0 3.0 18
T -FoRARK .
WA L b BEALR W TR AR, RE (PR sEH

) XS GRS R B <5 ngke. HhER
% B,. B,. G,. G, M <10 pg/kg, FEMSPEMEHEEH
HRN 85%, HIhE AR R EAIN 206 pg/ke.

4 FHL5ITR

B R )7 A RO A S AR SRR A AR R
KA, W MBS | W 2R s, B e )7 AR
B2, UL B A A R B B R R AT SR Bl A

A SCE G 5 R E IR UE, E B ST A RO (3 -
TR RAT KA RO ZE | RPERE R DR, MR PR
SRS AR - R R C R AR L, %07 TR PR IR A AT A
PR, R, TRV, K, SONMER TS, AR
G P G0 e o i AR AR AR
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