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Study on bioactive components and antioxidant activity
of hull-less pumpkin seed oil
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Abstract; The quality indexes of hull-less pumpkin seed oil, which
were extracted by supercritical CO, fluid extraction, were detected
according to the national standard. The fatty acid and phytosterol
composition were analyzed by gas chromatography-mass spectrome-
try (GC-MS). Subsequently, the squalene content of hull-less pump-
kin seed oil was measured by high performance liquid chromatogra-
phy (HPLC). Compared with grape seed oil and flaxseed oil, the
scavenging activities for DPPH « and ABTS free radical of hull-less
pumpkin seed oil were estimated. The results indicated that the hull-
less pumpkin seed oil extracted by supercritical CO; fluid extraction
was according with the food industry standard LS/T 3250—2017
{ pumpkin seed oil). The hull-less pumpkin seed oil mainly contained
4 kinds of unsaturated fatty acid with a total content of 74.73% , in-
cluding the cis-monounsaturated fatty acids and polyunsaturated fatty
acids, with the content of 29.14%, 45.54% , respectively. The con-
tents of B-sitosterol and /A-7 phytosterol were 30.75%, 10.77% , re-
spectively. Squalene in hull-less pumpkin seed oil was 5 490 pg/g, up
to 80 times of grape seed oil and 279 times of flaxseed oil. The an-
tioxidant activities of hull-less pumpkin seed oil were positively corre-
lated with its concentration. For the hull-less pumpkin seed oil, its a-
bility to scavenge DPPH ¢ f{ree radical (IC;5, 16.14 mg/mL) was
better than that of grape seed oil and {laxseed oil, and the ability of
scavenging ABTS free radical was equivalent to that of grape seed oil

and flaxseed oil. Its good antioxidant activity was related to its rich
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squalene, phytosterol and unsaturated fatty acid.
Keywords: hull-less pumpkin seed oil; unsaturated fatty acid; phy-

tosterol; squalene; antioxidant activity
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Figure 1 GC-MS total ion current chromatograph of

fatty acid test
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Table 1 Composition and relative concents of fatty acids
P ¥ i BARIN R RRE
] /min feiat W% W% W%
8.105 =R 0.01
13.78  A#ERR 0.01 — —
16.58 P EHER 0.18
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25.68 0.55  63.09
JRTR ~
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Table 2 Composition and relative concents of phytosterol
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Figure 2 GC-MS total ion current chromatograph of

phytosterol test

155



FET &5 < R T TORF il 335 1 08020 23 M B 4 4 AL BE 0 3T A

W

F34BE 108

i
&

I

B

)

0 S A NG 0T R L - 5 L AT R S R

AR AR L 00 T MR . AN TCs fHOR . 3 b X

43R 74.68%,30.75%,10.76 % ,5 490 pg/g,

ABTS B 1 H 3 B 8 1 /NI S - 3 % 7 b > #R12 R IR

T = SRR

D 2 R T SR 19 T A TR S TR il Y

%
T E R (114 pg/g) KIRAEY) (6 B B A A B G JIH (& A

s

A Ao T R A T T I 8035 2 A T 4 A o R R IO

700
600

1000

oS o o Q@
(S =]
i < o0 A

hH< E\¢~——N> thCthﬂ—

ATl

(=3 (=3 (=3 o
(=3 (=3 = (=]
© =) < N

hw(\ E\¢~:N> thCth”—

YAl

100

S

25 30 35
i I
Time/min

20

15

35

30
]
Time/min

20 25

15

10

(b) R

AR(iET

(a) filih

1 000

HH<E\\L:—N> @mCCLth—

ATl

(=] (=] (=] (=]
(=] < = (=]
] el < N

HH<E\®:—N> @mCCLth—

BTl

<

35

i ]
Time/min

15 20 25 30

10

35

Fif 1]
Time/min

15 20 25 30

10

(d) MERFFH

(c) HTFAIH

4 % % #m HPLC &3¢ 8

A 3

Squalene standard

HPLC chromatogram of

Figure 3

i

i

(HITER7N

0il concentration/(mg

il

R SRR R

o

B
R R R

AR NI &

e

= ]
e
BREE
Ui
HEH
StsEsssiece
- D\D\@wm.m @.u:mhtﬁﬁtﬁu
sk |5t
= AN S
=2 EE
ELE
s
REHE
ONE R
NN\ &
.
B

mxv\w.:wh w-.u:ﬂh&:muﬂu

ERIE

+ml")

R F) g st ABTS & Wk vy ik &
Scavenging ratio of different oils on ABTS free

0il concentration/(mg * mL™)

B i fig st DPPH g w49
Figure 4 Scavenging ratio of different oils on DPPH free

)

R

A 4

Figure 5

radical at different concentration

radical at different concentration

x4 ATREHEBEX ABTS BHEMNFRHR

Table 4

AEMAE* DPPH A HEWER TR

*3

Table 3

Indexes of scavenging effect of different oils

on ABTS free radical

Indexes of scavenging effect of different oils

on DPPH ¢ f{ree radical

ICs,/
s mL™1)

(mg

AL m A5 R

tliksd

IC;U,/
s mL™1)

(mg

AAEE A5 R

tliksd

0.999 8

y=4.084 5x+7.166 10.49

T JTOFF

0.973 4

y=27.830In(x) —27.409 16.14

BRAZ R IR

ikaEealll

0.996 2

vy=23.189 5x+22.862

2 K

0.989 3

25.62

y=239.911In(x) —79.450

0.996 9

14.53

y=3.213 5x+13.318

0.979 5 B AT T

21.42

y=34.832In(x) —56.740

M RRFF T

156



RIS E N

2018 4% 10 9

POR HURSFDIRL AT Ay (5 W 00 ) by S 5
251 1 i 91 R AT R R S KR G P L B A
B2 00 B A A SR B 2 AT DR e TR AR A
B JRAF Il T 2 S B A o UL [T s L e 0 Ak 9 08 £ il i
it A S RI N = VA T ab 1IN T R

X BRAZ B TR il 2 47 1A S B0 SR A 185 1 TR A 2 B R
JRKF % DPPHLABTS [ il 8 B AT B 4 593 BR A€ 1 . %
P PR T RE -5 G s A B YA 1R RN U R AR 55 L
R AR H BRI HE T I — AT, R — e
AT P JTOHF il A 385 A 28 A7 3 — 2 2 s ik LA W Al L e AL
6 Y 32 2 2 43 R A TR il Bt A AR L]

e dN

[1] A2, mRM MM S =M RO a5 e T,
2016, 23(3): 35-39.

(2] Ewe, FEAets. w0k g U8R 10 GC-MS p#r [T 1. & i Fl#,
2002, 23(3): 115-116.

(3] MKk, IRAEES, . m IRl i Ak 3= 20 BT R ALY
[E I 27 4], 2008, 23(2): 124-126.

(4] EE%, HEE, 22w, 5. IR LA BN EL] R
BRHE S 4%, 2010, 35(4); 33-35.

[5] MAKNI M, SEFI M, FETOUI H, et al. Flax and Pumpkin seeds
mixture ameliorates diabetic nephropathy in rats[J]. Food &. Chemi-
cal Toxicology, 2010, 48(8/9): 2 407-2 412.

[6] CHO Y H, LEE S Y, JEONG D W, et al. Effect of pumpkin
seed oil on hair growth in men with androgenetic alopecia: a ran-
domized, double-blind, placebo-controlled trial[J]. Evid Based
Complement Alternat Med, 2014, 2 014(1): 549 721.

[7] MACIEJ G. WIRGINIA K K, ANETA S, et al. Evaluation of
anthelmintic activity and composition of pumpkin ( Cucurbita
pepol..) seed extracts: in vitro and in vivo studies[ ]J]. Interna-
tional Journal of Molecular Sciences, 2016, 17(9) . 1 456.

[8] GOSSELL-WILLIAMS M. DAVIS A. O'CONNOR N.

Inhibition of testosterone-induced hyperplasia of the prostate of

sprague-dawley rats by pumpkin seed oil [ J]. Journal of
Medicinal Food, 2006, 9(2): 284-286.

[97] SCHOENIGIGER G. Genetische Untersuuchungen an Cucurbita
pepoLl.[J]. Der Ziichter, 1950, 20(11/12) . 321-336.

[10] 4Rf% i, ZAENI. SR . 55, B M RIF 58 F A LT ). hE
JR3E, 2012, 25(6); 42-44.

[11] A4, FILL, S8R —. fm g IO il 2 s s o oe ) ).
B AR, 2002, 2(3): 26-30.

L1200 H A, =0T, A, 5. B R TORF Bmd JIORE ol 19 8 5% 34
W], ik Tolk R, 2010, 31(6): 313-316.

(1310 Al X0 5. 25 B0, 0 % K7 i 28 Ak 55 1 2% 21 0 43 #r 4 BT
FELTL g Tolk R %4 . HARIERL, 2009, 30(6): 37-40.

[14] RHzAR, Mve, BEOM, 45, SRR 09 5 FRRe b B oy F e LT .
KRR S 5TF & » 2010, 22(4) . 715-721.

L1570 XA, M8 0. MmN i 32 B R F ol i 07 125 . LS
71.201110066333.0[ P]. 2012-8-17.

[16] #fdAl, K&, X2, . WMy mr AR 44 DPPH A
LU BRAE ) MO S RO A 45 A AR ST ] b ah g
2017, 42(2). 67-70.

[17] 3k 8, &, sk, . 16 Fpili & 8 % & & ik i 517
WD, &S, 2016, 32(9): 196-200.

[18] Lty ke, ZE45, %. MR DPPH 5 ABTS [ i 3k
VPN AN R A 2 HF b pT AR RE Dy L) ], DR 2 4. 2018(D)
85-91.

[19] fdetd. T, £4, 5. SOM G- FT5 5T E m JIORF
s & a0, hEmAR . 2014, 39(11): 88-91.

(207 1 S f. fr i A4 f55 e A B0 Ik % 24 BT O o e 0], &
S Lol BH . 2015, 36(22); 389-393.

[21] sk, B, XVAR M. KR 5 B 00 > U D) R0 % SR B 5%
HRL]. A SHLM, 2014, 30(5) . 288-293.

[22] RADHIKA P, CABEZA M, BRATOEFF E, et al. 5a-
reductase inhibition activity of steroids isolated from marine soft
corals[J]. Steroids. 2004, 69 439-444,

(230304 fc, Sy, o7 . S5 M e i KO A W is v B o
JELI]. hE SR, 2015, 15(5): 147-156.

(k5% 151 ®)

(4] E. w46, &8, . H 5 H 5 a9 38 B Oy i 5
RIT]. A TR, 2010, 18(1): 76-80.

[5] BA9h, 2=, Xk, . BrmH ERBERNIFIRL] &8
B . 2000(5) ; 38-39.

[6] HE#E. 40010, Hae, 45, R A i g 08 4k H 5 akoR o f
R R PRI L 2 LT ], PR B R 2= 2 4. 2006, 34(9):
187-192.

[7] A, BRdeut, XIBedr, &, B0kl ok B i 8 & Bk
BT ] FEZE, 2014, 25(7): 626-629.

(8] Fo, e, ZeMefh, 5. MR # Ik o- 7 45 B I IR 1l 1) 5 Ak
IR NG 2E PR R SO L) ] A TR 224, 2008, 24(8): 1 407-
1412.

9] AR MZES &, hie NRILHEZ5 M [M]. 2010 4. b 5.
o S 24 B Ak . 2010, 80-81.

[10] 2= #E, a5k, WIFL, 5. WR ki fb 2 A BRIy 2 £
Wi L2 R HHr S i a Hr )], & Bk 2, 2014, 35(18):

63-68.

[11] BRfE, Eaes, THudE, 4. 87 Dl Bh ik 4R o i 2 0 0.
B TR . 2017, 38(8) . 222-226.

[12] Axsfedli, 2o, SR, 5. R I IE A SR e 19 At 12 JBUAl Jig 2R
B T 2T B Tk RHE . 2013, 34(1) . 164-167.
(13 fE =21, Z=f%, Wz, 5. WA A & IR T 20

LT, iRk, 2015, 36(4); 23-28.

C14] Ptk v, B RR L. o RO THT I A A 75 - T T 418 B8 K SR AE 7 3%
T &f TR, 2018(7): 186-191.

CI5] #dmA . TE, ATaE, %, W5 I A B B m KL KL
WG 4l AL A S P A e i LT & Dok Bl #2017 (23)
164-169.

C167 AR, F5°F, EWH4E . 5. R I i 56 P 1k 75 5 3 o Bk 25 1k
R L R HARSMUEAAE L] & MR, 2017, 38
(2): 283-289.

L1770 2R BERZE. GBS Pk A H R S ICH R L 25T ],
£ T B . 2002(4) ¢ 42-44,

157



