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ABSTRACT: Objective To establish a method for rapid detection of aflatoxin B, in corn oil by ultra performance
liquid chromatography-tandem mass spectrometry (UPLC-MS/MS) based on the advantages of liquid-liquid

extraction technology based on three-phase laminar flow microfluidic chip in sample pre-processing. Methods Two
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types of chips with dual and triple channel inlets were designed, and the sample solution containing aflatoxin B, and
the extractant methanol solution were introduced into the chip for liquid-liquid extraction, and the solution formed a
single and double stable laminar flow interface on the chip channel. The resulting extract was detected by
UPLC-MS/MS. The flow rate of the sample solution and the extractant and the width of the chip extraction channel
were investigated, and the 2 chips were compared simultaneously. Results The three-phase laminar flow
microfluidic chips with 200 um extraction channel width at a flow rate of 200 pL/h for sample solution and 300 pL/h
for methanol had better extraction effect and shorter pre-processing time. The relative standard deviation (RSD) was
5.6% in 6 parallel experiments at the optimal conditions, the extraction rate of aflatoxin B, by the chip was 96.8%,
the limit of detection was 0.05 pg/kg, and the pretreatment time was 15 min. Conclusion The three-phase laminar
flow microfluidic chip shows higher extraction rate and shorter extraction time for aflatoxin B; than the double-Y

laminar flow microfluidic chip, and provides a reference for the detection of other food contaminants.

KEY WORDS: microfluidic chip; liquid-liquid extraction; aflatoxin B,; ultra performance liquid chromatography-tandem

mass spectrometry; corn oil
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WHA B &R B, (AFB)), ®II#E#ER B, (AFBy). #
M&ERER G (AFG)). HMERER G, (AFGy) M il i 52
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(International Agency for Research on Cancer, IARC)# 4%,
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AFB,+AFG+AFG,) i e i 22 2K 4 ng/ke™ . F1E GB
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BT, b AFTs B0 Jr ik 20 s S0l ek
(high performance liquid chromatography, HPLC)®* %) i AH
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RS RBLIRE S, TR BB TR
(electrospray ionization, EST"); B F IR 150°C; EME
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Fig.1

Schematic diagrams of microfluidic chip LLE
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Fig.2 Sketch diagrams of the extraction process and overall equipment of microfluidic chip

1.3 HUBRALIE

Bt F MR I EAT A i, AR SR VA TG R A IROE A
Jei, WSS A BURGE 7 UPLC-MS/MS 1 Masslynx %X
T b R A TR AL B

2 HREHR

2.1 FERRSHRIBRRENR N

P T A B A b A R 42 Ml e ) AR M A AR R
P E I B A BUSCR . AFERTI CAE SR, SRR
BLIRET (<100 wL/hy, FRIMGHAR) T BECKA), PiAR%
ARSI S R 38 PO BT BB 2 3, AR A
R Z (M JCkE T LLE . 4 R T TR (>400 pL/h), HH
TR, ARG BB KERA 2 om
BTGB, A5 H AU H P s R I )l e, DA 2 e
KA L FERRE ST P B AFB o AR IR IR R 2 DU
TR BRSSP B R AN R4, AN 3L
LLE R, BRI, AN RE A RO T [5] € 78 200 uL/h;
FH IS T 43 )78 2 400, 300, 200 pl/h, JH B R R 0 4 T
"% AFB, #17 LLE, WEZBUR)G, 454G UPLC-MS/MS #
ARG

ALY BUZ VMRS LLE &5 R A0 2 i o 45
LLE & H i, HIESA TR A 400 pL/h B A% 2] 200 uL/h,
ORI S T8 400 pm BF, AFB, ZEEE 51K
57.6%. 63.2%F1 64.8%: 57.0%. 65.0%F 68.8%, 4itsH-
i 3H 58 B2 R 300 pm i, AFB ZEBURSMIN 64.4% . 67.2%
1 72.0%; 69.6% .69.6%F1 88.0%., 24365 F- i 18 % i >4 200 pm
Wf, AFB, 2BURIM90 66.0%. 68.4%7F1 82.0%; 88.0%.
96.8%7F1 93.6%. Z5 R W/R, TEMIRIE LLE &SR, M0
Pl R 0 T P AN AR MR LT, Bl I 04 K,
AFB, ZEBCRZE WK . 02 th THUE s RRAIE, H EEA
TRCFE S 3 A ) 5 R IS ) o, (A5 AT K Y B )
XPRESR WY AFB, HEATAERL, 5L Y B2 SO e
FAE, A2 R R A T R A R
JE WA, P RL =2 AR S R i R B 2
[F]ES] X RE AV P 1 AFBy BEAT AR, AEIORTHE &, A5
Bt B4 7 200 pum A9 = ARZ R RGR BSOS A, B R

W 300 pL/h K E] 200 uL/h, AFB, ZEBUEARZE AR, H
2 A TR TR, RE A [ A AR A R
VSN 200 uL/h, HEEGHE A 300 uL/h 1 40 F 2
FE ) Foe e AR WU
22 DRBIERERSIE

TR AE TG A Y T L R A IS SR N R —
AW HNFEZT 200, 300, 400 um 3 FhZEHGEHE TE R
AR UL, 2 i VA VAT T R P T Y [ S AN
FITEOLT, B 0 Fai 16 55 B A 400 pm Z 84 45 %) 200 pm,
AFB, [HAEBURZHT T, JGE A Y B2 st
M2 =R RS, ZEIGHE 8 RS, 2RISR
e, (HAERTHIRF ST TR B, o 2R IGE I Y8 R 1 4%
(<200 pm), VG5 ORI B A0 RE R A Z A R i B
YA S AN Z A R sk S R, TR 25 5 &
P A 25 BRI RS 0, DT 5 S0P ARV W C T
FEW R T8 B AR E B2 . BRI FE HEHE 200 um 338
TE BEREAE R R R AR U de A A T
23 FHAENZMTEEREHR
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DL R e T AU AR (Y), hilbndEdiZk, 1350 i
Y=485.169X+175.600, 1 0.5~50.0 pg/L JEFE P 4 R i 2edt:
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T 1A AN RO R 1Y 2 T i, B = A 2
TR AR Rl 2ot . S5 AR RUR, AR R
RS PR B R K 15 min, ALY 2R MO O
HI AL IS TA] S 30 min.



%510 3]

FET, S BORTSE R B HES G R R ORG-SR I SO A I K P B B T R By 299

25 ZHERRMRESHERENMHMNER

TERESL IR 200 ul/h, HEEAROAHN 300 ul/h
BY, F 200 pm 3838 YR A2 AUREOE A AFB, it
TIAEEL, A 6 SR, KU R A B 4 UPLC-MS/MS
Sl . 25RO, AFB, BYAH X A5 HE f 22 (relative  standard
deviation, RSD)J 5.6%, th i AU R BME R AT
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A LLE i R454 UPLC-MS/MS Kl £k = AFB,, 3F
NP A VT 5 AR BGRI A AESR B T L IS AR G T Y
o N R AT Ak, AR = AH 2 WM iEE i LLE 7
ZEPGEE AP R R A E s, SR Y B
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