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Antioxidant Effects and Physiological Activities of Pumpkin
(Cucurbita moschata Duch.) Extract from Different Aerial Parts

Min-Ji Kim, Chung-Oui Hong, Mi-Hyun Nam, and Kwang-Won Lee*
Division of Food Bioscience and Technology, College of Life Science & Biotechnology, Korea University

Abstract This study investigated the antioxidant effects and physiological activities of extract from various parts of
pumpkin (Cucurbita moschata Duch.) such as leaf, flesh, skin and seed. Different dried parts of C. moschata were boiled
in ethanol for three hours, evaporated, and lyophilized with a freeze-dryer. Total polyphenol contents were the highest in
leaf (29.62+0.88 mg GAE/g DM). The same result was observed in the measurement of the flavonoid content. The leaf
extract of C. moschata had stronger DPPH radical-scavenging activities and ABTS-radical scavenging activities than any
other part. Leaf extract of C. moschata was found to have the highest ferric-reducing antioxidant power (FRAP) value.
Meanwhile, at 0.1 mg/mL of all extracts higher degree of tyrosinase inhibitory effects than kojic acid was observed (leaf;
49.58%, flesh; 40.20%, skin; 41.30%, seed; 36.79% and kojic acid; 20.70%). The glycation inhibitory activity decreased
in the order leaf>skin>flesh>seed. The a-glucosidase inhibitory activity of seed extract was the highest with a value of
63.58% at the concentration of 1 mg/mL.
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Table 1. Proximate composition and yield of Cucurbita moschata Duch. from different aerial parts

Leaf Flesh Skin Seed
Moisture 88.25+0.15% 93.55+0.05° 94.16+0.98° 51.85+£1.91°
Crude Protein” 5.04+0.05 1.03+0.04° 0.30+0.03¢ 28.62+0.25¢
Crude Lipid 0.39+0.01* 0.74+0.04 0.63+0.012 14.0340.84°
Crude Ash 2.68+0.21° 0.80+0.16° 0.25+0.03¢ 4.64+0.39¢
Crude Fiber 3.34+0.19* 3.76+0.25° 3.2840.26° 0.10+0.01°
Carbohydrate® 0.30+0.17* 0.12+0.19° 1.38+0.74¢ 0.76+1.89°
Yield 8.58+0.33" 27.77+0.17° 20.51£0.29° 5.86+0.31¢

Each sample express percentage (%). "Crude protein contents and Zcarbohydrate contents express a total N(%)x6.25(nitrogen factor) and 100%-
the others part. “different letters in a row indicate significant difference (p<0.05).

Table 2. Total flavonoid, polyphenol, and antioxidant activities of ethanol extracts from Cucurbita moschata Duch. from different aerial
parts

Leaf Flesh Skin Seed Control
Total polyphenol” 29.62:£0.88% 7.0840.84° 12.08 + 0.88° 1.5240.53¢ -
(g GAE/gDM) 620 .080. . ) 5240.
Total flavonoid® . b . d
(e, QE/aDM) 18.91+0.35 1.8940.24 5.86£0.27 0.93+0.23 -
DPPH SC.,” . . . . . 0.026+0.01¢
(g DM/L) 127+0.14 3.8540.13 2.830.07 733+0.53 (Ascorbic acid)
ABTS SC,," . . . . 0.065+0.01¢
(mg DM/l 2.28+0.05 5.000.11 4.20+0.07 11.46+1.49 (Ascorbic acid)
FRAP® . . \ R 7967+195¢
(mM FeSO, - 7H,0/g DM) 38831 13317 1518 11908 (Ascorbic acid)

DTotal polyphenol contents are expressed as gallic acid equivalents (GAE), ?Total flavonoid contents are expressed as quercetin equivalents (QE),
DPPH-scavenging activity (DPPH SCj,), “ABTS-scavenging activity (ABTS SC,), and “ferric-reducing antioxidant power (FRAP) of the ethanol
extract of Cucurbita moschata from different aerial parts. DM and SCS(? express dry matter and amount of sample necessary to decrease the initial
DPPH radical (or ABTS radical) concentration by 50%, respectively. ®Different letters in a row indicate significant difference (p<0.05).
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Fig. 1. Tyrosinase inhibitory activity of the sample extract from
Cucurbita moschata Duch. Kojic acid, 0.1 mg/mL; sample extract,
final concentration 0.1 mg/mL. **Values with different superscripts
within a each column were significantly different at p<0.05 by
ANOVA with Duncan’s multiple range test.
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Fig. 2. Glycation inhibitory activity of the sample extract from
Cucurbita moschata Duch. AG, Amino guanidine 10 mM; sample
extract, final concentration 2 mg/mL. **Values with different
superscripts within a each column were significantly different at
<0.05 by ANOVA with Duncan’s multiple range test.

o] FA7F A vERA "Hoh2l). 34 2o FEE0] 3y
g 243 A= vt 29hti(Table 29] 31, 1 mg/mL &
Zoll A thEiESl ascorbic acid 7967+195mM FeSO,- 7H,0/g

DM7F AREIJL ool Hlawate] AFellA 22 388+31 mM
FeSO,- 7H,0/g DM, 342 133£17mM FeSO,- 7H,0/g DM, 3}
o} M zhzh 11518 mM FeSO,- 7H,0/g DM, 119+08 mM
FeSO,- 7TH,0/g DMZ ute] F-9] 5 ¢lo] 7H & Shdg s
T e A Gl

Tyrosinase £4 &M XN &3}
Tyrosinase® 213 AAE melanin A2 AAhZ2o 2 o]ofx]
5 =35 EXA7E T ks iSOl w3
EAAQ & F o /AR A Sl ojFA AdE 2
e A #3lsl7] off7] W& ol& dAletr] flg W
o] YO Z tyrosinase] S A3sh= Aol ATHR). ©1&
HEH 22 kojic acide 0.1 mg/mL FXo4 20.70%Z
e W BRE B9 FEEA tizze Hl3] = A

Rl

ﬁ

o

off N

80

[=)
(=}
T

N
(=}
-

a-glucosidase inhibitory activity (%)
[
[=)

Acarbose Leaf Flesh Skin Seed

Fig. 3. o-Glucosidase Inhibitory activity of the sample extract
from Cucurbita moschata Duch. Acarbose, 0.06 mM; sample
extract, final concentration 1mg/mL. *“Values with different
superscripts within a each column were significantly different at
p<0.05 by ANOVA with Duncan’s multiple range test.
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