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CIERBUR, &G mAIESBiFNE, F XSelect HSS T3 AE(2.1 mmx100 mm, 2.5 um), LA 0.1%(V/V) FFBRIE RN 2,
iR R T SRR T A BE R A, SR P i IS % B, 75 (electrospray  ionization, EST)AIZZ 28 KA 2 (multiple reaction
monitoring, MRM)#EA TR, JFEFRVEELAMREEER. &R £ 0.01~0.10 mg/L JEFNLIERE (r2>0.999) , &)
BAERRY 10 pg/kg. WHEHHBITE 10~100 pgkg WIMREIERIN, EEES 83.3%~89.2%, AHXTARHE(MZ A
3.9%~72%. L& iZJrikiERvER, FEVELE, REUEE, FHTah Pl e il e AR I I A
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Determination of free gossypol in animal-origin food by ultra performance
liquid chromatography-tandem mass spectrometry

JIA Li-Hua, WANG J ian-Shan*, WANG Yi-Xin, LIN Fang, ZHAO Jun-Nan, LI Tao

(Shaanxi Institute for Food and Drug Control, Xi’an 710065, China)

ABSTRACT: Objective To establish a method for the determination of free gossypol in animal-origin food by ultra
performance liquid chromatography-tandemmass spectrometry. Methods Samples were extracted with acetonitrile
after high-speed homogenizationand the supernatant was degreased with n-hexane. The liquid was performed on
XSelect HSS T; (2.1 mmx100 mm, 2.5 pm)with the gradient elution of 0.1% (V/V) formic acid aqueous solution (A)
and acetonitrile solution (B). The sample was detectedby electrospray ionization (ESI) with multiple reactions
monitoring (MRM), and quantified by matrix matched with external standard method. Results Within the range of
0.01~0.10 mg/L, the linearity was good (r> > 0.999).The quantitative limit of the method was 10 pg/kg. The recoveries
rate of free gossypol in the range of 10-100 ng/kg was 83.3%—89.2% and relative standard deviation(RSD) was
3.9%-7.2%. Conclusion This method is simple, fastandreliable, which can be used for rapid screening and
confirmation of free gossypol in animal-origin foods.
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P (o # 2 i, 408 CyHsOs, 53 F i
518.55, HEELINF B AR B (free gossypol , FG)FILE & A By
(bound gossypol, BG) 2 FiE A7, Tk AR EARAEFR
MW EEERZ—, BHRAE A 8 Ry 3
o MFFUPRIRARAL FE AR AR Lol i) R 5, T
EEE AR, P RYERART R E S 5 40% 4840, B,
BN W ETRELSR, T2 TSR £ .
MSLESY, NI AT ATl BRI 10%~30%") . f1 T4
FEBPERY DR S A AR By, TEEREASE RIS OCT, o i
ErRR I e S N R B L ZE SR T, A
g3 P49 05 e e AT P 0 B RS PR By TR &, B R
ez, T HAHRMOES, fEsh PR AN E P RAER
BWONE, FEPERCK . R, AR ANy vk B H ikl
WREIGEC . SRR BAEREEY | R i
TR ORI AR €0 — B BB PRI T 2, ARG R,
EEXERRNDT ht | S SO AR, e Eh TR
PR ST R

TR 35 - BT I 2 oA % — ko . RBUE &AL
F, R A BIE 5 R FH R v 280 A 2 13 - FR K B 3 5 (ulltra
performance liquid chromatography-tandem mass
spectrometry, UPLC-MS/MS)illl & = #5014 £ 5 v 37 B8 1
By, VAR o — 2T B A Sl 0 DR R oA £ it Pk P
TR — 28 J RUBS DA | SR B i et 55 ARSI AT g
AR A, A A Ik 55, DRI NIRRT e 4
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21 UES5EF

QTRAP™ 5500 LC/MS/MS ZR4i(3[E SCIEX /A T]);
IKA T25 /& 33 HPL . IKA MS3 basic BB HEL 3RO H)
PR A PR E]]; LYNX4000 &5 3 VR bl ( EE %
IRKMRABRAT ) ; KQ-500DE T B 75 il i Ve v (B
LU MR AL A BR A w1); BS223S T8 H, 43 b7 RS (i e 2
Z RN T)); Synergy B 4l /KA (35 B 28 B A )

i B XoJ Bt (4 = 95%, 55 [E] Sigma aldrich 23 F])

CIE IECkE . HR(fik4E, 3€1E Honeywell 24 H]); Jo
KB (HTal, EAERLFRAARAR), 022 um A
PLARIEBE R A ), S8 % HIK Atk .

Fandl 40 dit, & AL I AGIA L XS 4 4N
i, WA B PG G 2 T AR IR S AR ST T AR AT

22 EWHE
22.1 HdmaTaiE
PRI 5.00 gCR5 & 0.01 ) S HEEEMS T 50 mL 50045

W, A S g JOKBREREN, A 10 mL Z A5, 10000 r/min
AJRARI Imin, BI— 50 mL B0 10 mL ZJEER,
PRSI TR 10 s, TRRBBA L —B 08T, IRIEIRSIRE
% | min, #7 15 min, T 4000 r/min &[> 5 min, &
WEFE 25 mL S, HOMERE 25 mL, $#25), I
5 mL F¥ER T 50 mL .08, T 40 “CKIBTFASKRT,
A1 mL WSS A 7850 i s, A 5 mL ZJEHANE
TR, IRBER 2 min, 5000 r/min Z5.0> 5 min, FEFC b
25, it 0.22 pm GLFLUEME, HEIE
222 RAEE-EFAE ST

(1) WEAH S S

REF XSelect HSS T (2.1 mmx100 mm, 2.5 pm),
A 0.1%VNV, T CR)HFER(A)-ZJE®B), FiHE: 0.3 mL/min,
PEREARER: 5 L, FETE: 40 °C. ARG VERAEF: 0~
3.0 min, 40%~80% B; 3.0~6.0 min, 80%~90% B; 6.0~8.5 min,
90% B; 8.5~9.5 min, 90%~40% B; 9.5~14 min, 40%B.,

(2) Fuikskf

BTE: HE55 L B (electrospray ionization, ESI)(); B4
FUEHE TR ER: 5500 V; ESI & FIRSHC A7 35 psi; TR
JE: 550 °C; ZEAS(GAS]): 55 psi; i (GAS2): 60 psi,
iR £ 5 W 4% X (multiple reactions monitoring,
MRM).
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LRI

3 HZRED

31 (UEEHM
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Fig.l MRMchromatogramsof gossypol standard
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Table 1 Qualitative ion pairs, quantitative ion pairs,
declustering potential and collision energyofgossypol
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3.3 EAUAFRXBMmK

TE H I AR S G B B, 1R R R IR 2 RR 2 JE
WS 205 H A, BB R EE AL,
[0] () BB A M 22, AH Kb b 1 22 (relative standard deviation,
RSD)H 35.2%. JRH AT REZ T 2ih & — & =1
Mg, AR MR 25, AR S EO RN ES
PEAR 22, TR ELA R R, A R R R i
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{71 2 AR AN A I O e 1 IO B R A I B R A T4k, S
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K AW 1 RE S I C e 220
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SR PR X ) 7 {1 95 2% 8 5 JoR R0 (5 ), B3 a3
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PR 5 A P R S it e ik, AR AR EE e
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Table 2 Resultsofrecovery test

R WA (pg/kg)  FHIECR % RSD/%
10 85.7 6.8
A 20 88.6 7.1
100 87.4 5.1
10 83.3 49
W 20 88.8 6.8
100 87.9 49
10 89.8 5.8
X5 20 89.1 5.4
100 89.2 6.8
10 85.8 72
X 20 83.8 5.4
100 87.3 3.9

3.8 EPREEMINE

FAAR I e i S B P UCAR 1 40 0y BLTRUAE i A 7
W, P gE 2 O35 RN 3 O34 AR i P ARG Hh 0 S A
FrEKVAE 30 ~ 50 pgikg ZMH], #HEN 20%, FHMERES
M ETEE AN E 2 R . 5 Gk H I RE L B3I S B B et i R
BRI oA LR DR AT RS2 B a2 R [ A AR AR 1) R 2 X
U4l ) 55 (P A 0 R R 7 S8 A R AT A SR e, 2
WIARESE AR, ERNEBRE . Bar, FREMA
FEXT SR AR B 1 5k B T B, LA A TR T
— A

8000
6000 | 6.85
a
,§ 4000 |-
it
2000
0 *‘-"“J Lr* =,

0 2 4 6 8 10 12 14
i [8] /min

B2 R PAREN MRM @i A
Fig.2 MRMchromatogramsof gossypol in sample
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