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Determination of chrysoidine G in soy products by ultra performance liquid
chromatography-tandem mass spectrometry
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ZHANG Hui, HE Yong-Xin, CAI Wei-Yi'

(Guangzhou Food Inspection Institute, Guangzhou 511400, China)

ABSTRACT: Objective To establish a method for the determination of chrysoidine G in soy products by ultra
performance liquid chromatography-tandem mass spectrometry. Methods After homogenization, the sample was
extracted by 0.4% acetic acid -20 mmol/L ammonium acetate+acetonitrile (1:1, V:V), purified by mixed cation exchange
solid phase extraction column and blown-dry by nitrogen. Then it was dissolved by 50% acetonitrile and separated on a
reversed phase using 0.1% formic acid -10 mmol/L ammonium formate solution (A) and acetonitrile solution (B) as
mobile phase for gradient elution program. The quantitative and qualitative ions of chrysoidine G were monitored by
mass spectrometry with multiple reaction monitoring mode. Results Chrysoidine G had a good linear relationship in
the linear range of 0.1 to 10.0 ng/mL, the correlation coefficient was greater than 0.999. The recoveries were ranged
from 86.2% to 106.2% for the chrysoidine G with 3 spiked levels of 4.0, 8.0 and 40.0 pg/kg. The relative standard
deviations were no more than 3.6% (n=6), and the limits of quantitation for chrysoidine G was 4.0 pg/kg. Conclusion
The proposed method is accurate and sensitive, which is suitable for detecting chrysoidine G in soy products.

KEY WORDS: chrysoidine G; soy products; cation exchange solid phase extraction column; ultra performance liquid

chromatography-tandem mass spectrometry

*EIEEE: S, MR, FEOTT A B A ES AR IAI . E-mail: 260983950@qq.com
*Corresponding author: CAI Wei-Yi, Senior Engineer, No.53, Jiejin 2nd Road, Shigiao Street, Panyu District, Guangzhou 511400, China.
E-mail: 260983950@qq.com



%5 13 3]

WRUES, S5 s AR (T P DR i 0 DR G S5 ] i+ A B A 2 5223

il

0 3

RS 2, (AR 4T, JE— A B A Tl ek,
FHATHLEN . B A S, BRI 2 1
F5 A L e LA R A, FLECA SUEME L EAR R
PERIM, Bl TAETET 2008 4E51 A (&bl bl g b s i n i
FEEHYIR ARG ) B, SRR Y. BT
PR 2 5 TAES RIS Fg e HOR G R, — SRk I
FwER 2 MEE . BT, BIrSEEfSE e, Dok
Folf . DMERLEL, g 2t ol Rk, # s w S P
PERES 2 A BRSHURS I 5 3 x T A )t e gl AR
HE SRR ERE .

BHAT, EFxtitefs 2 BRI 7 ik 32 B 35 2 1 o -
PLESERET S| BB e k| okl i
TR IA ) B RS A AG I s R) A, Wi Ab
fATBE, AESCH S HIAG I SO0 8, Ho A s T 3 e Rl
TR IEC G i T B fRT A M, RS b, SRR, Rk
A, AR 5 LA e o et e S PSR A PR B A
M ARG AR OR R, RERN T, HHAY
i 7 AR AR 0 - RS R R IS, ALB T RE
WM G- RSB R VR AT A Ty Bl . R L Ay e
FISRAEL A, R R RO o - R R S, HAA %
JEPERR . BEBREAT, R A B ) SR, R
5 HL bR UE A v R R R AR, R g A PE M A 2
To R, TRAH (T - BT I FH 1L 25 5 32 BIRE i 3L T30 1)
SR, PR i Ak 3 R A 0 v G E R . B
1THRME GB/T 23496—2009 {1 i FH2E FHY) S AR B Pk
YR mRORA @R ) BUREE R, BIER AR, RK,
RN ARAIR, e LA FH T S B I b 2 i Sk i 2 1 sl
PEYREAS 4R B # o LTS 2 gl 2 RO A
BLIE 7 B A — 2 14 L B8 R A0k P2 T B R A2 6 1
R, Byt ZEE R AEIRE . RS, MRS
A2 [ A A UKL v Ak 1 i A B A R R,
AW ST - R4 - K HR B, TRA BH B 1 38 48 [ A1 2
B - 08 1o TR L - R B v 0 A e 14 B 1 A
2, JE XS P TR AR TRAAH L Rt S S O T
b, BESLIE T S IR 2 BRI S, S R
IR G B A 2 AR A T OB AR T

1 MR5ERZE

1.1 X5

Waters Xevo TQ-S i = 85 W AH €20 1% - 5 156 B i 43 (32
Waters 23 &); SQP R 1) B, F K- (1 |8 5% £ F1) 3 57
A B AD); Milli-Q® Reference # 4l 7k #l 8 55 (12
Millipore 2% /] ); MS3 BURBETR A #n 3L R (7 ML AR B &

FHIRA A, Allegra X-30R /& B ML 72 8 JF IR BE R
B (P EDA PR F] ], 2600TH #8745 Il 35 Uk 4 (1 28 1% 5
R B A R A ), Turbovap LV Z4E 4 [ 345 1%
[FEZR 3% 54 5 (1) A FRZA o

BRPERE 2 ARl (B =99.7%, I 23 S Rl it
AERRATD, 0 HEE . HER(EIE 4, 92 Fisher A ),
RS . sk . BERR (e, b R 254 HIA BRA F);
MCX {RA BHE T FEAHZEEA:) . Oasis PRIME HLB ##+{k/)s
#:(6 mL, 150 mg, 3&[E Waters /A ); Cg B AHZERUFE (3 mL,
60 mg, LSRR B A RA FD); 0.22 um K R IE
ECRHEE AR, LI AR Milli-Q B4l
1.2 XWFFE
1.2.1 BB

BT 2 BRI R E ] ERRARE 2.5 mg BRCPERE 2 B3
HEdLE] 50 mL MM, B Ao &k 5
50 mg/L FRAERTEIR, -20 °CLRAF. WLHR 20 L BliEA% 2 fifs
W, B 10 mL AR EE R, FH R R E N
100 ng/mL TAEW . 435I ER 10, 20, 50, 100, 200, 500,
1000 pL FYBEPERS 2 (100 ng/mL)E 10 mL 25 &6, 74
ZE-7K(50:50, VV)ESS, Tl kAN 01, 0.2, 0.5,
1.0, 2.0, 5.0, 10.0 ng/mL BYFRIE TAEW

0.4%Z.13-20 mmol/L ZFRE IR : KaHiFRIL 2 MR s
0.77 g, BBIKZ R 2 mL, F/KEMIFERZE 500 mL,

0.1%Hi2-10 mmol/L FHPERELVA R : PR IR FH IR Bk
0.32 g, BWHR 0.5 mL, FHKIBEMIFERZE 500 mL.

0.1%Z R JEWEW: B 0.1 mL ZRT 100 mL &
h, HZEE4 % 100 mL,

S%EAK-CIE: B 5.0 mL Z/KF 100 mL &EIHH,
FH N EZ5 2 100 mL,
122 Honara 2

(D3RI

PRI 1.0 g HWFE RS, A 10 mL 0.4%Z 18
-20 mmol/L Z B2 /KIE W T 50 mL A, TRE,
A 10 mL ZJiE, WEIRD 2 min, #5#EHE 30 min,
6000 r/min B.0>» 5 min, ¥ 10 mL F35#®ANA 200 uL H iR
Ak H

)%k

MCX FEIAHZERUNMEZE M 3 mL FES, 3 mL kiG1k. B
MR 10 mL 34, 3 mL KA 3 mL PR B,
T, 3.0 mL 5%2K-Z IEBE B 3 mL VEME, WA vemt
W, APRE0 °O)ZET, 1 2.0 mL (8 50%Z. i K5 R 7,
3F 0.22 pm VEME,
1.2.3 A8 G- B B A

()BAH 35 451

Waters BEH Cjg £(100 mmx2.1 mm, 1.7 um); #shAH: A
AH: 0.1%H fiZ-10 mmol/L F RS, BAH: ZI1; FEIR: 40 °C;
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PERERE: 5 L BREEVEBURERS: 0 min, 10% B; 1.0~5.0 min,
10%~60% B; 5.0~5.1 min, 60%~90% B; 7.0~7.1 min,
90%~10% B; 9.0 min, 10% B,

QiS4

FUiE & BmE R BB EESE FHERL
(electrospray ion, ESI"), BT IR#EOHIE: 3.5kV, BT
W 150 °C; B4 Jr =X £ 5n A3 2 (multiple
reaction monitoring, MRM); MIFSIRE: 600 °C; JHiEH|
: 1000 L/H.,

2 HER5HH

2.1 FRESEIEEHMHK
211 LR

PRS2 bR ARV TR C 1 B 100 ng/mL MR8 PARERE
T, AFEACTERE, (A I 2 VA S R, 1 e
IEE T BT 2, e G EEE T, RIE%5
TRER 2 R R BRI A, S T
VR . TR/ 2 A RIE R e
T, JE AR AL R AR R, BRERE 2 R
ESRAACSE R 1.

F1 WMEE2RIESH

Table 1 Chromatogram parameters of chrysoidine G

RSy TR SRR RfEdE HELABR

Ew
0 miz)y (M) /ms Y Y
2131 77.0% 15 20 35
A 2
2131 1210 15 20 35
HE R T

2,12 RFHAEARAL
IR R T H AR S R EE R ) R T Ry, 2

R IENE SN, B 2 R e P EEss, Ha
HIVEBLRE R . RS/, REAR RIS IORR R, SEEGE
BROIERA WA LA 5 T & AR REFS42(0.10%.0.20%)
FERFNAS IR B2 () R R (5. 10 mmoL/LY/KIF . 45K
PZNE-0.1%H BR-10 mmol/L H FRERVE A I SATIR SR Fods
U, A e e B R AR Ao AR ER AT R 0.10% H
P BE ] DA SR AR B AR, B RRCERR; A
10 mmoL/L AYHI iR, mILAMGE HARYIRIEIE . Bk, AL
P2 NE-0.1%F BR+10 mmoL/L FERE N SIAH, Btk
B2 B EILA 1.

100 5.41
MRM of 2 Channels ES+
fm 213.1 > 121 (chrysoidine G)
1= 1.84¢6
- j\.zz
0|l||ll||ll|||l||/\L|||||||ll|||||ll||llll|||l|ll|__llll||[| lllll )’\LJ_LIIIIIIIIIIIIJA—&EZ

020 0.60 1.00 1.40 1.80 2.20 2.60 3.00 3.40 3.80 420 4.60 500 540 580 620 6.60 7.00 7.40 7.80 820 8.60

B 7] /mi
100 " []/min a1
MRM of 2 Channels ES+
213.1 > 77.1 (chrysoidine G)
o 2.93¢6
21
0IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIJIIIIIIIIIllIIIIIIIIIII| nnnnnnnnnn I T T T N O T N I B |
0.20 0.60 1.00 1.40 1.80 2.20 2.60 3.00 3.40 3.80 4.20 4.60 5.00 540 5.80 6.20 6.60 7.00 7.40 7.80 8.20 8.60
B+ []/min
100 5.41
MRM of 2 Channels ES+
$m TIC (chrysoidine G)
N 4.78e6
1.22
0 IJIllJIJLLJJ\IIIlI,_LllIILLlLJIllIIIIIIIIIIIIIIIIIllIIIlIIIII § S N O NN T T N U T W oy S

020 0.60 1.00 1.40 1.80 220 2.60 3.00 3.40 3.80 420 4.60 5.00 540 580 620 6.60 7.00 7.40 7.80 820 8.60

B} []/min

BT BERS 2 bR i Gk

Fig.1 Chromatogram of chrysoidine G standard solution
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2.2 HACEBEEHMLIL
221 HeRRICRAMAL

2 TRV 4 TSk SR A e o IR 3 R B 59 P R R
BRI pHP, RFREET O, 0.1%LRENE . 0.4%
ZR-20 mmol/L ZFRE+ZE(1:1, V:V) 3 FhAS [a] $2 BUE 7
it A P B A 2 SR IBGECR G . S T LATTTE &
ity R R TR 7Y, 5 A SRR A A 1 S TR
R AT R A AR IR X K AR AR
df, A — 22 BB 1 7K BE 38 T 2 B 390 X i 198 1 1,
5 BRI ZEBGCR ; pH 2 T B 2 19 1Al B AR,
PEEE WP INA T RN THRESR Y pH, B 2% 14 F
TR 2 (A B, 0 SRR T SRS 2 TR T,
ARF CREHEH, (RS EEIE 780 . LRI 0.4%2,
12-20 mmol/L ZRE+ZE(1:1, V:V)JR B Bl K 5 17,
LI 2GR 0.4% 4220 mmol/L LR+ 1B (1:1,
VV)FE B

8z 80.1%ZM2IE 00.4%Z8-20 mmol/LZBRE+ZE(1:1, V:7)

Wt GRS

B2 ARREISRIBGA X B 2 9 DA 4525 (n=6)

Fig.2 Recoveries rate of chrysoidine G by different extractants (n=6)

222 BEAFEFA M

EEF LT Cog BIAHZEICINE . Oasis PRIME HLB
FAHZE BN . Oasis MCX B AHAE BUNEE 19 AL 80CR
N T 1 AH AE BORE XoF B P 2 ) [ e 2R R K T A v g 22

(relative standard deviation, RSD) L& 2, 4% SR B, 3 Flrld]
AHAEBURE 35 RE 8 B AL RE A O ROR, B Oasis MCX
[#5] AH 2 BU/INRE B RSP 35 IRl e s, oy 98.4%, H Oasis
MCX [ AHZE IO XT I (A P B ar e ek, A B
5 48 ORI A OO R A, A o e R R
e/, EAG S T, WSk Oasis MCX [ AHZE I
IINKE R A Ry e Ak 2 A
223 RBLRG AL

WAL )5 ) Oasis MCX /N &m7 T B Y, HRtEss 2 |
FEFHE IEHL, R B fr 7 HDRE B ARP) [ € 72 SPE /)
FE b, ) 0 00 70 ) 0 8 o R B R 1 i R R,
PEAE 2 bl A LV RIVEIE TR T 525643 B LA 3.0 mL 2% .
5% . 10%HI 2 K- Z B VAR Oasis MCX [ AR A UM,
W BB PEBR I, 40 °CCEIR ZE T, 2.0 mL 50% 2 &2 % 3100 72,
1# F 5% 27K - G 1 R DR, R 2 1) T ie 3R I
o RN DR 2% A K- G VR RE 1 R 2, TCkoE 4
O HFRYIVERE T 10 10% 927K - 27 T2 10 SE0R1 08
T e o, BOERRER 5% 2 K- HE1E N
S 1 VR IR

SRR LT 5%INE K- IV PR 2
i, e AR 1 mL PE BT R 2 iR, 4
R, HAE | mL YERERIAS R 99.2%, 45 2 mL
WIFE BN 2K 0.1%, 45 3 mL BRES 4 mL Befbi e #0 B A 1
HPERE 2, RORIESE 20 AR PR T ok, PRy 7R
HE N 3mL,
23 FHEMSZMSEE RE LR

FH 50% 2 Bl Btk 48 2 AR, LA B AR b AP
B TR R MR UEA TR R RS, DA R R SR,
IMAFRUEE, LA 3 A5 10 F5(5 0 FE XTGP 2 JEF 4G
FRFNERPRAYE 25, BPERS 2 76 0.1~10.0 ng/mL ¥ B {5
WM R LI, LTl Y=62955.5X+50.2378 H5E &
B r>0.999 . 46 H BRANE R AT 518 1.5 ng/kg M1 4.0 pg/ke,
VA2 Tk R, e R A TR T oK o

2 TRIEAZERHEIHEMER 2 B EEER KA E (%, n=6)

Table 2 Recoveries rates and precision of chrysoidine G by different solid phase extraction column (%, n=6)

Oasis PRIME HLB [EI#HZE 5t/ M

Oasis MCX [ A 25 BU/ M

FEdh Cis BIFHZEBUMEFIEEE  RSD — - RSD
T 85.3 22 90.6 22 104.5 1.7
AR 80.5 13 89.6 2.5 102.3 2.3
& 81.6 2.3 88.2 1.9 93.2 2.0
5873 82.3 1.6 922 2.6 96.4 22
THE T 85.6 22 90.1 23 95.5 1.8
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24 [EWRKEZREXE 38
. . ; _, -2l
S R L 2 AR L 10 A E RERR 3 NS B AU (eke) BRI (0gke) L T RSDI%
AT B 2 bRV TIPS . 5 AT, . y w2 e
WAE S ERE G, ST AR BICR SRS, SEATIE 6 IR, e o 2.0 05.6 15
N % . . .
AP NGS5 RSD, Z5 R L3R 3. BPERS 2 B T34
R 86.2%~106.2%, ARXFHRIENIZEH 1.2%~3.6%, W] 0 40.0 989 31
J5 1 R R M BT 0 4.0 90.8 2.0
5873 0 8.0 96.6 2.9
F3 W 2 EE R ENRERE(=6) 0 20.0 053 "4
Table 3 Recoveries and relative standard deviations of : : :
chrysoidine G in soy products (n=6) 0 4.0 26.8 3.0
. . - 34 [] THKE
FEAh AIRME/(ng/ke) AR E/(ng/kg) ¥ g/o/qﬁz RSD/% - 0 8.0 91.1 2.5
/70 52 A
0 40 5.2 12 0 40.0 93.5 2.2
e 80 936 28 25 FIRERME
0 40.0 106.2 3.6 o RIS (0 7 WX T 3 LAY 25 4y Bk S kAT
0 4.0 98.7 2.2 Fr, BIARAT PR 20 IS UE TR AT Sk, SR RSN
5F 0 %0 s 2 R ST, 45 2R SIARR I 8.0 ngrke, 3
F BF A S PR R AE S P DL 3, SEBRAE S AR ]
0 40.0 101.2 1.9 W 3 4,
100 — 1.23
- MRM of 2 Channels ES+
N TIC (chrysoidine G)
L B 3.92¢5
- -
{2\ —
=
5.81 7.02
- 8.81
175 5.94 6.76
B 3.40 3.80 W sa . 8.
0 e A A R L e e R R L L s L A Raa s aa e A AAARE
0.50 1.00 150 2.00 250 3.00 350 4.00 450 500 550 6.00 650 7.00 7.50 8.00 8.50
i /8] /min
L MRM 0f2( (}Zlhanncéls ESWS
— 1 TIC (chrysoidine G
L SIAREE 2.17e6
- -
‘E‘ (—
g |
B 1.23
- 7.03

0.50 1.00 1.50 2.00 2.50 3.00 350 4.00 450 5.00 550 6.00
i [] /min

P 3 28 PR bl BT i 1 €35 ]
Fig.3 Chromatograms of blank sample and spiked sample

6.50 7.00 7.50 8.00 8.0
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x4 EHEERPEILEE 2 HEER

Table 4 Recoveries of Chrysoidine G in soy product samples

B AJRAE T B2 S R
/(ng/kg) /(ng/kg) /(ng/kg) 1%
581 0 8.0 8.132 101.7
gT 0 8.0 8.351 104.4
JEE Ay 0 8.0 8.197 102.5
) 0 8.0 7.975 99.7
EWE 0 8.0 7.851 98.1
TE
3 &% i

AHIFFE S T S AR 2 ) LA A B A £
/TR T o REARZE 0.4%Z 2-20 mmol/L ZFR#+Z.
E(1:1, VIV)BERGBE A IRIUR, .0, f#iH Oasis MCX [#E4H
FEPUMEFALE R . 50%Z M5 K2 %, Waters BEH C g 4%
A, LIZIE-0.1%F 2-10 mmol/L B R &4V R A ik shAH,
K2 SR AN, AT DAAERA X ] R R 2
PR . AR ER AT A, KPR L ORG#EEE  nl R  fig
itk ST SR S T AR 2 AR SR, A i R
RUE PR T HORKN TS . ABA Ty 1 FURXT S e
2 BRI A3 A, W RNEAER, S AR, MAEBL A TG,
b P AR AN Tk Je s R B kA, BB Tk gukt
PR 138 S5 e HE LA RE S, ARIETR IR AR S |
A SRR R A B 2 A 5, AR R
For I 43 By > FRIME R B ik, Sl BT R SR, ST IR .
T TS (4 20 B & SR AR AT & 3 v AN £ 28 1) el
7 25 R PR SHAS i R — 2B IR 1), A M
PUEH IR SR

SEHE
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