H12% %21 W (e i T Rl 4 Vol. 12 No. 21
2021 4 11 H Journal of Food Safety and Quality Nov. , 2021

FCHE I - RO TS E S
T
A HU ML 2 LT BB 37

[1. R T RFAEY TR, B 200237,
2. T B RS IR RIS B/ R b A IR A I RO (), R 200233]

H OE: BR o7 S0 A 35 - B BT 15 (high-performance liquid chromatography-tandem mass
spectrometry, HPLC-MS/MS)I 7 #i fif 2 BR3E 2 R T A AT ROR . F3E 2SRRI 80% (V:7)H fi-
JKAE 70 °CAKW FHRGHE 20 min, O EERT 45 CCAARM FRT, BAUKBAEERE, Lh0.1%H KR
W-CNE RN IEA TR BE DRI, 28 Cig CUBHEIES T 2018, SRTHIE 55 171 85 22 SO IS 2 (multiple response
monitoring, MRM)XJ B 2 RS H 22 MREE A TR, MR e &R ZIMSEIFTE 10~500 ng/mL ¥RJEJERIN
ZRVERAF(=0.998), KitBBRM 3.0 pgkg, ERBA 10.0 pgkg, k2 R4S EIER S 92.1%~101.0%, HIXT
BN 22 3.86% o N FHASBIFFEEE N7 7 I XA ] A A JRUUT 2 RRSR 2 R AT B ek, 5 R AR A 34 5 30k
OEHA 3, e A ERERIGE . REEAESCR S . FEPERF, 3 TR 2 RS b 2 R R A
KB ZOMCRTT; 2SR R RORAH (3 - A IR BT

Determination of glucoerucin in fresh Eruca sativa Mill by high performance
liquid chromatography-tandem mass spectrometry
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ABSTRACT: Objective To establish a method for the determination of glucoerucin in Eruca sativa Mill by high
performance liquid chromatography-tandem mass spectrometry (HPLC-MS/MS). Methods The samples were extracted
with 80% (V:¥7) methanol-water in 70 °C water bath for 20 min. After centrifugation, the supernatant was dried in nitrogen
at 45 °C and ultrasonically dissolved in ultrapure water, and separated on a C;g column using 0.1% formic acid aqueous
solution and acetonitrile as mobile phase, glucoerucin in fresh Eruca sativa was detected by electrospray negative ion and

multiple response monitoring (MRM) mode, and quantified by external standard method. Results The linear range of
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glucoerucin was 10-500 ng/mL (+*=0.998). The limit of detection was 3.0 pg/kg, and the limit of quantification was

10.0 pg/kg. The recoveries of fresh Eruca sativa Mill were 92.1%—-101.0%, and the relative standard deviation was 3.86%.

The method established in this study was applied to determine the content of glucoerucin in Eruca sativa Mill of different

growth cycles, and content and changing trend were basically consistent with the literature reports. Conclusion This

method is sample, sensitive and repeatable, and can be used for the determination of glucoerucin in Eruca sativa Mill.
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ACQUITY UPLC H-Class — 5 UM FT- AR IR BRI (3
Waters 22 F]); Vortex-Genie 2/2T RHEIRG#RGERE SI A H]);
MSZO 204S #! 5 K - (Fy t Mettler Toleo 23 ] );
JulaboSW22 {HIEHR 5 K IEFEIR(TEE Julabo 23 F]);  4-16K
DL Sigma 23 7]); N1-28 4 H AR 4R (L IEIZ581Y
TR R RA R FD); SK5210HP # A i vE (E RS
AR ). A Zorbax SB Cpg (2.1 mmx*100 mm,
3.5 um, E[E Agilent 23 A]); Kinetex XB Cjg (2.1 mmx
150 mm,1.7 pum, 3¢ [E Phenomenex /A #]); HSS C;3 SB

(2.1 mmx100 mm, 1.8 pm) .BEH Cg (2.1 mmx50 mm, 1.7 um).
HSS T; (2.1 mmx50 mm, 1.8 um)(3[E Waters 23 Fl).
1.2 MR5RF

B RS B 1 A LB R RN Tl A VR AL R A
SCHE, WU AL S BT 20 °CIRAT

PRS2 EEF (glucoerucin, CAS: 21973-56-8, 4l
=98.0%, F5[E ChromaDex 2\ Fl); PREMAARI: 1.00 g/L,
FRECE BRSEIFFRUESS 100 mg F 100 mL &, A4k
BRI EARZE 100 mL, T 4 CTREHA.

HEE, OB, HRR(Eiga, 3¢E Fisher A H]); SLL0
FHKF AR Atk
1.3 LW TFE
1.3.1 ASara® gk

ICFE AT W R I T B 22 RS RE i 2.5 g 24, BF 50 mL
BOE, MATHRE 70 °CHY 80% FBEAK(V:V, LITH)
20 mL, WWHEIR A, 70 °CEIRIR G KB /KA 20 min, T
B EHIE 9000 r/min 44 F .0 S min, YKEE B, FH 80%
B E A ZE 20 mL, BH 5 mL T 45 °CR/S &M T kT,
A 5 mL B4 KA E 7, £ 0.22 um BHdgE, RIS
SRR B T Y B A RN, A AL E ST
132 BLEH

34t Zorbax SB Cjg (2.1 mmx100 mm, 3.5 pm); i
BIAH: A-0.1%H BUKIET, B-Z0E; il 30 °C; dbffh:
SuLo URAHAHBEE WZ 1.
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Table 1 Mobile phase gradient table Xj’?)ﬁ%ﬁﬁ"]ﬁ%ﬁ{w/ﬁﬁfﬁﬁimi%ﬁﬁ .
Mimin Wb A% B G LIFIA, ABFIEHEHE Zorbax SB Cys GLIFEESN T, 1A
0 0.3 95 > 0.1% R K - 2 A7 37 S R T 6 85 R o 2 RSP e v
1 02 2 > L 2.
6 0.3 20 80
) 03 0 % 22 BIRMEREPEAL
10 0.3 95 5 221 RBENBABSI ZHREFRRZN A

JEiE S BIE S IR AT B
HLJE: 2.00 kV; 4EfLHLE: 20 kV; BREFISIRE: 600 °C;
AR 1000 L/h; RS FEH: 0.15 mL/min; BT
THIRJE: 150 °C; EEE T 420/97 (Wi fE: 20); &M T
420/420 (REHHBE: 5)-

HZRESH

2.1 BIBFHMIL

Rt HA — @ e, BRTSCIRIEZ T C (il
FEEFT 0 U0, ARBFSE SR T 5 BRI Cg HE(Zorbax SB
Cis. Kinetex XB C;3. HSS C;3 SB, HSS T3, BEH Cyg), Lt
BT O TEAT X2 BRERETT (0 WGTR B e N Y E e . 45 R R,
Zorbax SB Cg 76 2 BRI TT (UG T Frma i 5000 F FoAth 4 Fh
Cis (Bl 1a), X ATfE S (AR G

HRSCHkRIE, =98 2 M (trifluoroacetic acid, TFA)' 71
RS SR e SOM (i A B e (R B, R Rt T
PR RO BAREH TFA XS B 5 H
AEGRAEIVER, {8 B R B A — e W B Rl N 5 o
TEHAS . BRI, ABPR LR 7RG BOE A 3 Fhimshais
F0.1%HFRIFHE-NE . 0.2% P RRIFMR-2 . 5 mmol/L HIR
K- IE)WZ IR D Z RRETT R0 . B & 1o A%, 2R
ST 3 PR SAR PRI T 8 B A TE, (RIS X i)

2
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FNOLI20 iy T R SEFF AR K TR B K i, s KR R AT fig
IR 2 RS KA T T BRI B A E R, AT
REFET 6 DA IR E B EE-7K R L7k R
WAL, BRIV T R IR BB 7 A B R R4 B0 2 R SR R B
TN . PFRR, BB R %2 ST M R BUSCR AL
F LR R, ZREEF R BER RS BLRRL L A 3% fin
MER, 2 80%/F T & 3). T 90%H F I %
5 80%H WA ISR AR, N AR AT R 2k
80% FH /KA W MR BUA
222 RICBRE AR ZREFRRE G0

SRS R BT TE 50~65 °ClRE T &N BIF T
A A6 50 K 7 AR SR R I ), DR I B B IR Hp 2 b
ST B P2 1 K o AWFFRERIS T BRI 451K 30
40, 50, 60, 70, 80 °CFX|Z M HEHACRAZ M, 5L
W2 R, BEEPRBGR R BTy, 2R PG bR
1 FFHT/NEEE TR, & 60 CCIAFBIRAR, 4T %
70 °CH, RBUSCR I AR T 4a)o S0H7 B R AT BE P PR
T E R PRGN TR, TEHEETE R, SECMCE
KR, MR RT 60 °CI, 2 RESEMN Y BT FIGE
i RS, ZRRSRAT K it — AR B R MR, SRR
BEARTE, SCU Al B SOk S A — 5
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Fig.1 Mass spectrograms of glucoerucin under different chromatographic columns (a) and mobile phase conditions (b)
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Fig.3 Effects of extraction solvent and volume fraction on
extraction of glucoerucin in fresh Eruca sativa Mill (n=3)

—
[\S]

[ b

—
(=]
T

¢
o
T

] 1 1 ] 1 ]
10 20 30 40 50 60
£ B3 i [ /min

<
~

(=

P 4 SRR (a)FI R HRURT 1] (b) X 57 fif 2 JBR 3 v 2 FREE T ER IR (1500 (n=3)

Fig.4 Effects of extraction temperature (a) and time (b) on extraction of glucoerucin in fresh Eruca sativa Mill (n=3)
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Fig.5 Effects of solid-liquid ratio on extraction of glucoerucin in
fresh Eruca sativa Mill (n=3)
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WAL S 60 A T B 22 BRI RO 24 (60 pg/kg) 2 R
AR, MR 6 A PATHES, FOBRMESZE R,
ZIRSE P Z S R [TCRTE 92.1%~101.0% 2 (8], FHXS
b 22 (relative standard deviations, RSDs)H 3.86%, J5 i
HERPER R o
2.4 SEFREESNE
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D). 5519 dCERKM 2) K56 27 dSUAI)4 A A A ] B it
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MR PGSR, RTINS B IR 2 TRk, 53¢
kAR A — 3

R2 ZRFETREKAPRZHRZESELTH®=3)
Table 2 Changes of glucoerucin content in Eruca sativa Mill at
different growth cycles (n=3)

i AR ERKE2 A
7.71 32,0 84.9 63.4
LI 8.14 35.1 81.2 66.0
(ng/g)
7.68 276 82.1 64.5
RSD/% 3.8 11.94 233 2.02
3 4

AMFFEIEST T BT 22 RS 2 RS T 1 = S50 AH £33
SHR IR, xR ST AL BRI R A R AT A, i
FH 80% R BE/K IS AT 3R IBOR, £ 70 °CZ4 T $2H 20 min,
P 0.1%FF B /K- 2 M5 i sl AH, Zorbax SB C g (03 HE
110785, ZRREATAE 10~500 ng/mL YR Bl Y etk R A
(#=0.998), it 2 REE PR ECE A 92.1%~101.0%.
I FHAR T B AN R AR A U0 B4 2 RS Hp 2 ORS00 2 4
Br, Hofr i S AR AR G SO B BEA— B, AT IR RE A
HOALER A HARE, W%, HE MR MR, EH
T ff 2 RS H 2 RS ARG I
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