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Determination of Cucurbitacins and the Glycoside by LC/MS

in Food Poisoning Caused by Zucchini

Naoki YOSHIOKA™ and Motoyuki NOMURA

Health Science Research Division, Public Health Science Research Center, Hyogo Prefectural
Institute of Public Health and Consumer Sciences, 2-1-29, Arata-cho, Hyogo-ku, Kobe 652-0032,

Japan

A rapid LC/MS method was developed for determination of cucurbitacin B, cucurbitacin D, cucurbitacin E, cucurbitacin
I and elaterinide (cucurbitacin E 2- O-p-D-glucopyranoside) in zucchini. Cucurbitacins were extracted with methanol and
diluted with 50% methanol, and the extract was passed through a syringe filter, and then analyzed by LC/MS. The
recoveries of cucurbitacins spiked into zucchini at 1 ug/g ranged from 96 to 102 %, and the limits of quantitation (LOQ)
were 0.1 ug/g (cucurbitacin B), 0.2 pg/g (cucurbitacin E and cucurbitacin I), 0.3 ug/g (cucurbitacin D) and 0.4 pg/g
(elaterinide). This method was applied to the remaining zucchini samples from a food poisoning case. Cucurbitacin B

(0.19-2.3 pg/g), cucurbitacin E (0.22-1.5 pg/g) and elaterinide (650-1600 pg/g) were detected in the remaining samples.
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Fig.1 Pictures of remaining food samples of the case.
Zucchini tempura (1)(2) and zucchini (3)(4)
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FORIFRED [ Xy X —=DR55] (2), WONFHEE
WA LR THDL Xy F—=@) L ORBEHD X >
F—=@rEENTIRELE Lz, @I oW IR D X 9
VTR o2 O L C EER(-0), HaiEs-M) & L, (4)
[ZOWT HEDICOIWE, -0, FiimE-M), T
4L &L, ST ENZES 2 RSB O 7
Vo7 %4707, £z, BHERE LTHRO X Y F—
=%=Huwiz (Fig. 1) .

3. FE KON

AL L LT, 77 VEX T UB, 77 0EX D,
s R, 20T (ChromaDexil)
KON =77 Y =F (Sigma-Aldrich®) % 7= (Fig.
2 . JINAEH A2 mg, =TT U =Rl mgk A
4 ) — IR L T10mLE L, 21200 pg/mL,

Elaterinide (Cucurbitacin E 2-O-B-D-glucopyranoside) (5)

Fig.2 Chemical structures of cucurbitacins and
the glycoside

100 pg/mL EAHEFKE Lz, 2 bEREAGLT, 50%

i) A% 7 —/THIRL, 0.005 pg/mL~1 pg/mLoD
R IR A EIR 2 A L 7=

B-ZNaixd—F (7F—Er FlR) 1 TH bk

ZRV, AZ 77—V KOTE b= UL (EERAS v
~ b7 7 7)) FER bR, T =T A (RRR)
IR 2 e, 2 U U7 L2 —IFGE~ LA
77 #Puradisc13 (PVDF#, 0.45um) %fEHL7-.

4. HE

RE VT A P —IFTKARULTRA-TURRAX T8%{H
L, =003 H S THSICF6RNZ{#H L7=. LC-MSiZ
Agilentf11200 Series LCK 16210 TOF-MSD % v /=,

5. HIESM:
LC-MSORESMAFIR LT (Table 1) .

6. ABRIAHR DO

B g2 50 mLELE IZ AN, A&/ —/L25 mLAEN
Z2C, 1AREY A XU L=, RETFHA =0
HZKTHYY, OB & Atk & 20 TKT50 mL
WCART w7 Ui, ZOWRO—HEZRIL, w050
(10000 rpm, 3457M) %17~ EiEas VY7 4%
—TAHAELIZbDOERBRARE L. ZhEa50% (viv)
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Table 1 LC/MS operating conditions
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LC parameters

MS conditions

Column
Mobile phase

Gradient elution

Flow rate
Column temperature

Injection volume

Tonization mode
Capillary voltage
Nebulizer pressure
Drying gas
Fragmentor voltage
Scan range (m/z)

Target and qualifier
ion (m/z)

Reference mass (m/z)

GL sciences Inertsil 0DS-3 (150 mmx3.0 mm, 3 pm)

A 10 mmol/LL ammonium formate

B: acetonitrile

A:B = 60:40 (0 min) — 60:40 (3 min) — 30:70 (10 min) — 30:70 (20 min)
— 60:40 (20.01 min)

0.4 mL/min

40°C

5ulL

ESI (Positive)

4000 V

50 psi

10 L/min (350°C)

100V

40-1050

Cucurbitacin B:576.3531 [M+NH,]* and 499.3054 [M-OCOCH,]*
Cucurbitacin D :499.3054 [M+H-H,0]" and 481.2949 [M+H-2H,0]"
Cucurbitacin E:574.3374 [M+NH,]* and 497.2898 [M-OCOCH,]*
Cucurbitacin I:497.2898 [M+H-H,0]" and 479.2792 [M +H-2H,0]"
Elaterinide: 497.2898 [M-C4H,,05-OCOCH]* and 736.3903 [M+NH ,]*

121.0509 (purine) and 922.0098 (hexakis (1H,1H,3H-

tetrafluoropropoxy)phosphazine)
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Fig.3 Extracted ion chromatograms obtained from negative control (A) and zucchini extract incubated with
B-glucosidse (B). 1: cucurbitacin B, 3: cucurbitacin E

Table 2 Contents of cucurbitacins in zucchini after enzymatic Table 3 Recoveries of cucurbitacins spiked into zucchini
hydrolysis at 1 pg/g
Concentration (ug/g) Compound Recoov)ery Izs];)

Compound Incubated with bitacin B U -
Negative control 1 1 Cucurbitacin 100.9 1.4
p-glucosidase Cucurbitacin D 102.1 2.6
Cucurbitacin B 1.8 12 Cucurbitacin E 101.7 2.3
Cucurbitacin E 1.1 210 Cucurl.nt.acm I 96.3 4.1
Elaterinide 100.3 4.9
(n=5)
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Typical extracted ion chromatograms obtained from zucchini spiked with cucurbitacins at 1 pg/g (A) and

blank zucchini (B). 1: cucurbitacin B, 2: cucurbitacin D, 3: cucurbitacin E, 4: cucurbitacin I, 5: elaterinide
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Tz, B LA THDH Xy F—=Q@) R UR
ROy —=@blL, 771 EX T Ba0.19~
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Table 4 Contents of cucurbitacins in sample from the food poisoning case

Concentration (ug/g)

Compound Zucchini Zucchini Zucchini (3) Zucchini (4)

tempura (1) tempura (2) 3-U 3-M 4-U 4-M 4L
Cucurbitacin B ND ND 1.9 0.35 1.3 2.3 0.19
Cucurbitacin D ND ND ND ND ND ND ND
Cucurbitacin E ND 0.22 1.5 0.70 0.75 0.94 ND
Cucurbitacin T ND ND ND ND ND ND ND
Elaterinide 790 1200 1500 1600 1000 1600 650
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Fig5 Extracted ion chromatograms obtained from the
remaining food sample, zucchini tempura (2)
1: cucurbitacin B (< LOQ) , 3: cucurbitacin E,
5: elaterinide
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