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Determination of cucurbitacin E and cucurbitacin E-2-O-beta-D-glucoside
in gourd melon by ultra performance liquid chromatography-tandem
mass spectrometry
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ABSTRACT: Objective To establish a method of determination of cucurbitacin E and cucurbitacin
E-2-O-beta-D-glucoside in gourd melon by ultra performance liquid chromatography-tandem mass spectrometry
(UPLC-MS/MS). Methods After being extracted repeatedly by methanol, the supernatant was rotary evaporated
and purified by HLB solid phase extraction column. The samples were determined by UPLC-MS/MS under the
negative electrospray ionization mode of electron spray ionization (ESI) with the optimized conditions. The ion
parameters were acquired by multi-selected reaction monitoring (MRM) scanning detection. Results The
cucurbitacin E and cucurbitacin E-2-O-beta-D-glucoside showed a good linearity in a certain concentration range,
with correlation coefficients of 0.9998 and 0.9995, respectively. The average recoveries ranged from 80.4% to 91.8%

in the standard addition test, while the relative standard deviations (RSDs) were in the range from 3.98% to 6.21%.
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The limits of detection (LOD) of cucurbitacin E and cucurbitacin E-2-O-beta-D-glucoside were 10.0 and 2.0 pg/kg.

Conclusion The method is simple and convenient to operate, low in cost, high in recovery rate, high in sensitivity

and good in reproducibility, which is suitable for determining the content of cucurbitacin E and cucurbitacin

E-2-O-beta-D-glucoside in gourd melon.

KEY WORDS: HLB extraction; ultra performance liquid chromatography-tandem mass spectrometry; gourd melon;

cucurbitacin E and cucurbitacin E-2-O-beta-D-glucoside
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WA B 5% - BB BE R 3% 3% (ultra performance liquid
chromatography-tandem mass spectrometry, UPLC-MS/MS)
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4000Q =5 BOBCFH o k- T it/ BTk I AN, BeAT Fe eSS
A, 2 I (electron spray ionization, ESI)Al MRM #2( | 2
A B RS A R A F); TG16B .0 ML R HlLik
Bl AR AT B2 w]); 700VDB R P 1 v o (B L A A 2%
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RAIRE TAEE R 4390 ME R RS B — 2 1R R G 4 il
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UPLC:f4if#1: Agilent poroshell EC Cjg (150 mmx
3.0 mm, 2.7 pm); WA A(ZHE)-B0.1% P KT RK); Wi
W 0.4 mL/min; BERESE: 10 pL; AIE: 40 °C; BB VLR
FF: 0~10 min:  5%~90% A, 10~13 min: 90%-100% A,
13~16 min: 100% A, 16~17 min: 100%~5% A, 17~20 min:
5% A.

242 JRiEEH

MS/MS: H, &y 20 H 8 25 B 3 R 14 3K (electron
spray ionization, ESI-); S A7/: 25 psi; HLESHLHE: 4500 V;
B FIIREE: 500 °C; FALS: 50 psi; MG 50 psi;
filf 8 < : medium; SRAEM: £ I W (multi-selected
reaction monitoring, MRM)# =,
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KAWL TS S5, WL 2 5O W MRM A
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Table 1 MS/MS parameters of two analytes

ey FET ERAE i

ST
(Mz)  (Wz  DP/V  CEleV

B % 717.4% 661 -27.0

g 1933
E-2-O-beta-D- i 4 # 11 6573 —661 311
5913 591.3*  —600 5.0
HFR E

601.4 4094  -60.0  -262
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AR AR, SEOE A N T H R SRR ARSI, Br DL
L I A S AR IR

3.3 REUARAEXEWERE
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Fig.1 Effect of extraction solvent on recover (N=6)

3.4 FERRGRAEE R R

SCHGSR AT HLB BAHZE B XHEBOR M T, Rt
X A Ak . VR R D, AR
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35 ERMMN
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S SR 2k, HpRGanE LR R Z R 0.97,
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£ 0.90~1.10 Z ], BiWI#i & E M#i" K E-2-O-beta-D-
A BT A2 L STR MA AS B , DRL i P 7R il 2k A T
I3HT.
3.6 ZMSeE. KULIRFEZR

TEAS TR T E I SE 0 261 T, RS FRRHR B b
HER R BEE 10, 20, 50, 100, 200, 500, 1000 pg/L ik
AT, DA IRIFRCY i) %AE R v B XN PE B, 45532 H,
TR Ak A P B 5 68 IO P U TR B S B R AP R PE D R o LAY
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3.98 %~6.21 %zl JrikaEg RN, 1207 ik M Kok
P BEIR B BTN T R . ELRSE IR LR 3,

®2 KMARE BXRROMGEGHR

Table 2 The linear equation, correlation coefficient and detection limits of the method

Ew e BV R/ (ng/L) ey MEREr KR/ (ug/kg)
BT EK E-2-O-beta-D-i 25 i1 10~1000 Y=4.11x10°X+5.52x10* 0.9995 2.0
W EE 20~1000 Y=1.06x10°X+1.04x10* 0.9998 10.0
£ 3 #AE EMIFHESE E-2-0-beta-D-E E¥ET 1Y @ W R T4 B E (n=6)
Table 3 Recoveries and RSDs of cucurbitacin E and cucurbitacin E-2-O-beta-D-glucoside (n=6)
&Y A MG/ (ng/kg) ISINACE/(ug/kg) MFSE/(ug/kg) [T % /% RSD/%
ND 10.0 8.04 80.4 5.42
#i7% & E-2-O-beta-D-
e ND 20.0 17.0 85.1 4.95
AT
ND 100 87.9 87.9 6.21
ND 10.0 8.67 86.7 3.98
W EE ND 20.0 17.8 89.0 5.66
ND 100 91.8 91.8 5.75
3.8 LFRE@RNE PN
4 gl:l 1%
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DU 25 T — R 2 NRE b, 2 b B AR 3 i A A e, T
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mg/kg(FH R E-MAMITT) . SCPRRESIET SR E RIS
% E-2-O-beta-D-Hii A M 1T 2 U T (i I LA 2.

L 753.3/717.4
o 15+
z L
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= 10
B ot
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0 u 1 1 1
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B2 B PR E RIS R E-2-O-beta-D-H % BT 1 MRM
ik
Fig.2 MRM chromatograms of cucurbitacin E and cucurbitacin
E-2-O-beta-D-glucoside in samples
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PR R SIS S T AT S5 10 b i

SE

(1] farth, TRZR, farfd, 45 S22 E o AN T 20 A= 00 2l i 52 m)
RArFHURIERIET]. PR, 2019, 13(9): 232-234.
He JY, Wei XD, He J, et al. Investigation of effects of cucurbitacin E on

physiological activities of human laryngeal cancer stem cells and its



5336

B dn 2 4 R R I A 4R

81

[10]

molecular mechanisms [J]. Chin J Mod Drug Appl, 2019, 13(9): 232-234.
W, SREE H ORI B R RS 1 e s 4 T 1
], Wi EE2#, 2019, 41(8): 739-742, 729.

Huang Y, Wu HL, Xiao MS. Preventive effects of cucurbitacin tablet on
non-alcoholic fatty liver disease in rats [J]. Zhejiang Med J, 2019, 41(8):
739-742,729.

SRR, EAKE, mil, S SR B E B 4
T24 WREFE[T]. SSHBES24RE, 2019, 35(4): 562-566.

Zhou YB, Wang YC, Gao P, et al. Proliferation of human bladder
cancercell line T24 inhibited by Cucurbitacin E through autophagy
induction [J]. J Pract Med, 2019, 35(4): 562-566.

TRIERT. HER D A AL AV R LRI DT D). KM
IBHIAR2E, 2018.

Zhang YZ. The effect and mechanism of Cucurbitacin D on gastric cancer
cell survival [D]. Zhengzhou: Zhengzhou University, 2018.

Yasuda S, Yogosawa S, Izutani Y , et al. Cucurbitacin B induces G2 arrest
and apoptosis via a reactive oxygen species-dependent mechanism in
human colon adenocarcinoma SW480 cells [J]. Mol Nutr Food Res, 2010,
54(4): 559-565.

Agil A, Miro M, Jimenez J, et al. Isolation of ani-hepatotoxic principle
form the juice of Ecballium eaterium [J]. Planta Med, 1999, 65(7):
673-675.

Chen JC, Chiu MH, Nie RL, et al. Cucurbitacins and cucurbitane
glycosides: Structures and biological activities [J]. Nat Prod Rep, 2005,
22(3): 386-399.

Jayaprakasam B, Seeram NP, Nair MG. Anticancer and antiinflammatory
activities of cucurbitacins from Cucurbita and reana [J]. Cancer Lett, 2003,
189(1): 11-16.

HEIEIR. AR R 7). RIETRHE R R, 2016, (17): 39-40.
Jiang LC. Determination of cucurbitacin by biological method [J].
Heilongjiang Sci Technol Inf, 2016, (17): 39-40.

HIE, X5, SAMMOEEENE#H R B B HUAR S HD). T
KALLBE2, 2018, 14(1): 25-26.

Xiao Y, Zhao Q. Determination of cucurbitacin B solid dispersion by

ultraviolet spectrophotometry [J]. Asia-Pac Trad Med, 2018, 14(1): 25-26.

[11]

[12]

[13]

[14]

[15]

KA. ST AN A SR R AT B PRI TR E W (D).
JUM: R, 2016.

Peng SH. Detection of cucurbitacin E concentration based on
cell amplified surface plasmon resonance technology [D]. Guangzhou:
Jinan University, 2016.

TRHED, RIS, $UCH, 45 HPLC-UV ik[RIEHME#H % A h#firs
# B FI#H A E E WM& ] b TS, 2018, 32(3): 18-20.

Zhang YN, Gao MJ, Zhu WB, et al. Simultaneous determination of
cucurbitacin B and cucurbitacin E in cucurbitacin tablets by HPLC-UV [J].
Chem Eng, 2018, 32(3): 18-20.

BUHI, BRIC, RO, HPLC e &7 R BRI St E ()], FF5570s
IRBEZEBREEAR, 2013, 34(15): 2270-2271.

Jia L, Chen W, Zhao H. Determination on contents of cucurbitacin micelle
by HPLC [J]. J Qigihar Med Coll, 2013, 34(15): 2270-2271.

AIgi, X sedE, AR, HPLC kI #1250k i 2 B
IR E AR TRBAZARIRA2EIR, 2010, 27(2): 123-125, 130.

Li XF, Liu KF, Deng YH. Determination of the contents of cucurbitacin B
and curbitacin E in cucurbitacin raw material by HPLC [J]. J Shenyang
Pharm Univ, 2010, 27(2): 123-125, 130.

s, Bate, Bl—, 4. 279N ZiliEm e LC-MSMS 7
MrsE[n]. 2a¥ /M, 2014, 34(7): 1192-1196.

Mao Y, He JH, Gu ZY, et al. Study on triterpene compounds in Fructus
colocynthis by LC-MS/MS [J]. Chin J Pharm Anal, 2014, 34(7):
1192-1196.

(FriEsp 4. #huein)

(=M

MER, TEIH, TEHARAFEAR
FRER LG AL BR 4
E-mail: 378617191 @qq.com



