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Isolation of Cucurbitacin E from Sprouted Pumpkin Seed and Analysis of
Its Anti-cancer and Anti-inflammatory Activities

Hu-Sung Siml, Byeong—-Chur Jangz, Hye-Min Parkl, Byeong-Yong Jeng?’, and Man-Jin on'

Dept. of Food Science & Technology, Chungnam National University, Daejeon 305-764, Korea
“Dept. of Medical Genetic Engineering, School of Medicine, Keimyung University, Daegu 704-701, Korea
‘?Sangsaeng Food Company, Chungnam 320-860, Korea

Abstract

In order to improve the use of pumpkin seed, the present study was performed to isolate compositions of
the bitter components which were not seen in pumpkin seed itself but newly biosynthesized during germination
of the seed. The compositions isolated were then further purified by TLC and preparative HPLC in which
a fraction with Rf 0.73 and RT 10.3 was obtained. Cucurbitacin E with molecular weight of 557 from the fraction
was finally identified by subsequent structural analysis of LC-MS/MS. The production of cucurbitacin E
peaked with 224.7 mg/kg at 4 days of germination at 20°C with the water supply at intervals of 48 hrs in
the darkness, while that of cucurbitacin E reached 146.7 mg/kg in the brightness. In vitro-cell based assays
demonstrated that the isolated and purified cucurbitacin E inhibited proliferation of A549 lung cancer cells
and suppressed expression of the IL-1B- or PMA-induced cyclooxygenase-2, an inflammatory protein in A549
cells, suggesting its anti-proliferative and anti—-inflammatory activities.

Key words: pumpkin seed sprouts, cucurbitacin E, COX-2, IL-18, PMA

= A 7 A EAd ol
=2 cucurbitacin® 7} A5t Ao g2 HaEo] IgtH(1,2).
A Fe 34 29, Q0] 59 vtz

1€ 22! cucurbitacin i =

F7t ARG Foll ol sk 57 AskE W &3
R %25+ tetracycle triterpenes 33l S22 ZA
cucurbitacin A, B, C, D, E, F & 115 ¢] analogue”} <)
e Ao g d# A A3 4). CucurbitacinFe A, &
A, FATA, sFAAAR 220l A2BAHAEDZA
of, AAE FFLAY AR HIMAIZA F-8Ado] w

lo
£

TCorresponding author. E-mail: ohmj@cnu.ac.kr
Phone: 82-42-821-6728, Fax: 82-42-821-6728

F Eol B2 ATAEY WS B
curbitacinF £ #< sXolA AP Ao 743 aketst
ZFA 3 QA =

g A e

dAsdE g Eolth

Cucurbitacinfoll thet 2521 A+E X Terrence
9} Mark(7)= &4Fe] 31u|AE-& cucurbitacin E glycoside
2t 3} 2.1, Cardellina 5(8)2 cucurbitacinf+ TEZ
Yo 7|3 Folgt NERAAZE 7FA L YA T A7, H

|

o
of it &I S 7IX 3 1o, cucurbitacin E& A ¥
Ad ME] F48 JAsEA, actin® vimentin®] A|XEZZZF
X5 eHA71LG6), ] FAPE Y LT 2R E
ANE =

12 ARgH oA glokal B skl eh).

Q.
N
rr
e
N

AlHoistn [1P: 114.71.4.130 | Accessed 2016/07/08 13:42(KST)



ol TuM EXE Cucurbitacin EQ] 8 3A 2 &9 Fd= &4 835

Dulcie(10)= Sahara®]*-2] herb 92 2 F-E cucurbita-
FZE3 Y9 FATRE VIR SEES Y 5
A4 o1, Fathi11)E 8 A E H] 93} HA] cucurbitacin
o MAAAEE ALy gAY AS g3 n|YzAS A8
3t} 2~4 D, kinetin, 14-& vl Aol A7 @) 52 o)
EFol¥ttn Ru3tydd. &3 Blaskovich $(12)& cu-
curbitacin I$} Q7} E¢]& 2 & phosphorylation(13)S # 3
So] orlE ol BAS OAEHT T B 18H T, Raloff(14)
= S5 Al Aol 4] 24E IFAAR AMSEE S

cinf{&

°
Fo| 8-S Fo|a XS AE U o] 8T F USS
H 13} 2 ™, Peters 5(15)2 cucurbitacin B7} &4 =4

24 240l &S washgrh
5Ol S HUME WolAA HENH s e B

248 AA5E ATE S5 BN AL FAE
ZAe A ghgrort wolwy 5 mElE o] Hkoz A4,

5
A% Ul o2 4D Ba4E A 9
=1

=
TLC, HPLCZ #3], A3} LC/MSE TZE Q 3k}
FAlo] Zuky wol Ao wE wu|EA YA I E =F
5}9&0111 E‘—El Xéﬂlf?} ﬂﬂl%ésﬂ gAey, FASEES

§_| = — =2 oo
ZF Aol AiE AF SRR E AFEEE Eol
Al ZF = Bzl

A F 15~30°CollA] 48~96A17F ZHA L2 15%
2 BESHAA BEFANA Fa 1,000 Luxs] &

2ASRA v $2S Aste] 60CIN dFEDE
Aol o 2A We YR FFL PFFA

Rl
MEoA M

of
AEEN 2 AR F&F 2 &2 288 fr)eve
¢k HPLC, Mass spectrum #2418 BakerAl A

S5
%, HPLCE £vj 9} TLC plate(silica gel 60 Fasy, 20x20 cm,
0.5 mm)= MerckAt #|%, HPLCE Young-lin M 930
(Younglin Ins., Co., Ltd., Korea), LC-MS/MS+ HP 1100
series(Hewlett Packerd, USA), 4000 Q Trap(Applied Bio—-
systems, USA)& A3}t

B2 359 F 2, AAS 72

TolYgRel 22| g 7= 2Y
= 3
] H Fig. 13 2t}

2
ar Z317] YA Az ol sHE ] w g
£ 30 g2 chloroform& o & 10 &S 713}« 24/\] 7+
F 3= 5 ] 89E 718k 33 wE &3tk 5

& AR 2 A3 & 50°Coll A vacuum evaporatori

Head part of pumpkin seed sprouts
‘ Refluxed chloroform

Chloroform extract
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Evaporation (50°C)
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Dehydrated with NaxSOy
Thin layer chromatography

Chloroform / methanol (9:1, v/v)
Evaporation (50°C), freeze dried
Dissolved with 10 mL methanol
HPLC analysis
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Liquid chromatograph / tandem mass spectrum analysis

Fig. 1. Purification and isolation procedure of bitter com—
pound from pumpkin seed sprouts.
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Table 1. Operating conditions for analysis of bitter compo—
nent of pumpkin seed sprouts by HPLC

Apparatus Young-lin M930

Column Reversed phase (Agilent C18, 250 x 4.60 mm,
5

Mobile phase Methanol/water (70:30, v/v)

Flow rate 0.8 mL/min

Detector UV detector, 234 nm
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Fig. 2. Thin layer chromatogram of bitter components of
pumpkin seed sprouts.
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Fig. 3. HPLC chromatogram of TLC Rf 0.73 subfraction
of bitter component of pumpkin seed sprouts.
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Fig. 4. Tandem mass spectrum of bitter component iso—
lated from pumpkin seed sprouts.

A: HPLC chromatogram of bitter component isolated from
pumpkin seed sprouts, B: LC-MS spectrum of bitter component
isolated from pumpkin seed sprouts, C: LC-MS/MS spectrum
of bitter component isolated from pumpkin seed sprouts.

Cucurbitacin E

Fig. 5. Identified chemical structure of bitter component
of pumpkin seed sprouts.
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Table 2. Changes of cucurbitacin E contents in the head
of pumpkin seed sprouts according to water supply during
germination at 20°C (mg/kg)

Water Sprouting period (day)

supply 0 2 4 6 8 10
N-0 h 0 13.7 166.7 132.0 112.8 1024
N-48 h 0 12.6 224.7 175.8 180.8 1849

N-96 h 0 116 75.8 1840 2034 1889

N-0 h: No water supply, N-48 h: Water supply for 48 hrs inter-
val, N-96 h: Water supply for 96 hrs interval.
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Table 3. Changes of cucurbitacin E contents in the head
of pumpkin seed sprouts according to light illumination

during germination at 20°C (mg/kg)
. Sprouting period (day)

Light 0 2 4 6 8 10

Dark 0 13.2 46.1 2189 2053 177.1

Light (1000 Lux) 0 0.3 7.8 50.8 1315 146.7

Table 4. Changes of cucurbitacin E contents in the head of
pumpkin seed sprouts during germination at various tem-
peratures (mg/kg)

Sprouting period (day)

Temperature 0 5 7 5 3 10 12
15°C 0 0.0 11.1 983 1487 1982 2034
20°C 0 126 2247 1758 180.8 1849 1815
30°C 0 203 1896 95.9 92.9 78.0 72.0
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Fig. 6. Effect of cucurbitacin E on IL-1B-induced in-
flammatory COX-2 protein expression in A549 cells.
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Fig. 7. Effect of cucurbitacin E on PMA-induced in-
flammatory COX-2 protein expression in A549 cells.
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