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ABSTRACT

Objectives : This study was conducted to evaluate the antioxidant activity and inhibitory activity of pancreatic lipase
in vitro using natural products sangju dungsi, chungdo bansi, kabju baekmok three kind of young persimmon fruit
extracts and to develop a high — functional anti — obesity substance with reduced body fat,

Methods : The antioxidative effect of the three kind of young persimmon fruit extracts was determined by hot water
extraction, 30% EtOH extraction and 70% EtOH extraction, The antioxidant activities were evaluated through
radical scavenging assays using 1,1—diphenyl—2—picrylhydrazyl (DPPH) and 2,2 —azino—bis (3—ethylbenzothiazoline—6—
sulphonic acid) (ABTS) radicals, Furthermore, we examined total phenol and flavonoids contents, And the pancreatic
lipase inhibition was measured by selecting the sangju dungsi extract with antioxidant effect.

Results : The yield of water, 30% and 70% EtOH extract from young persimmon fruit was sangju dungsi (water 8,3%,
30% EtOH 18,1%, 70% EtOH 16,9%), chungdo bansi (water 16,2%, 30% EtOH 16,1%, 70% EtOH 11,6%), kabju backmok
(water 16%, 30% EtOH 16.8%, 70% EtOH 11.5%). The sangju dungsi 30% EtOH extract eminent DPPH (ICso, 19.25 +
2.94 ug/ml) and ABTS (ICso, 19.94 + 4,07 ug/ml) radical scavenging activity, and total phenol 52,37 + 0.78 mg/g and
flavonoid 7,97 + 0,13 mg/g contents were also excellent, It also showed excellent pancreatic lipase inhibition efficacy,
Conclusion : The extracts from the three kind of young persimmon fruit extracts showed excellent antioxidant activity,
sangju dungsi 30% EtOH extract may be a new anti—obesity material by reducing fat absorption through the inhibition

of pancreatic lipase.
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2. Ao

H Ao AL2H porcine pancreatic lipase (Type II ;
from porcine pancreas), p—nitrophenyl butyrate,
trizmahydrochloride, MOPS, N,N—Dimethylformamide,
p—NPB (p—Nitrophenyl butyrate), 2-Diphenyl—1—
picrylhydrazyl (DPPH), 7 mM 2,2'—azino—bis (3—
ethylbenzothiazoline—6—sulphonic acid) (ABTS), gallic
acid, Folin—Ciocalteu's phenol reagent, diethylene glycol,
sodium hydroxide, naringin< Sigma Aldrich (St Louis,

MO, USA)ollA st
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Table 1. Yiled of Young Persimmon Fruit Extracts

Sample Yiled (%)

Sangju dungsi water extract 8.3
Sangju dungsi 30% EtOH extract 18,1
Sangju dungsi 70% EtOH extract 16.9

Chungdo bansi water extract 16.2
Chungdo bansi 30% EtOH extract 16.1
Chungdo bansi 70% EtOH extract 11.6

Kabju baekmok water extract 16
Kabju baekmok 30% EtOH extract 16.8
Kabju baekmok 70% EtOH extract 11.5
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5. Pancreatic lipase A3 84 A3 H

Enzyme buffer (10 mM MOPS, 1 mM EDTA, pH 6.8)9]|
porcine pancreatic lipaseE 2.5 mg/ml ¥ =2 &}, Tris
buffer (100 mM Tris—HCl, 5 mM CaCl2, pH 7.0)& &H]
3}, lipase’} A9 = enzyme buffer®} Tris bufferS £¢
sttt A RE F=4 (500 ug/me, 1 mg/ml, 2 mg/m)= FH]
3t &, buffer E&E| ABE Tk, 37TColA 1587F v
3ttt 7122 10 mM pnitrophenyl butyrate (in DMF)S
7Kgt & oAl 37 C A 3087 viFeE L 405 molA &
Frg 45t 4 ARE JAE (%) YEFN AT

6. EAEA
o= B + EZHXZ 5dsg.on, SPSS (Version

22.0, IBM, Armonk, NY, USA)=S /\]-9- }Cf] one—way analysis
of variance (ANOVA) testE AA|3t & Tukey Multiple
Comparison test2 AFEHSS é_lﬂlﬁ}ojl ZF 3719 594
zpol& HEstA (p<0.05).
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282 80.42 + 4,65 ug/m¢ &2 Vet 70% EtOH &
== 1 + 3.28 yg/m o2 e} g2 &39S
FArst &S LPEHH‘”E%
4 DPPH &tz &A 52 42 &39S o
0.14 ug/m2} ICs07k2 LPE}%@ 30% EtOH &
+ 12,73 ug/ml o2 YEFo™ 70% EtOH 3=
2 51,59 + 3.05 ug/m{ &2 JER} 30% EtOH=R &
SRS wf 43t A4S S-S et (Fig. 1).
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ABTS ozt 5 &4 A1 #&E2<2 L-ascorbic
acid®] Icso%k— 4.68 + 0,18 ug/ml o2 YElFOow A
A @ FEEY ICsogh2 25.88 + 2.95 ug/ml S 2 e}
YT 30% EtOH 252 19.94 + 4.07 ug/m o2 e
Elash 70% EtOH £&E2 52.17 + 3.92 ug/mCE 30%
EtOHZ F&3%& o S8 4ts 84S et ot

AR A 2259 1C503h2 216.94 + 9.03 ug/ml
o2 e 30% EtOH FE2E2 179.10 £ 4.40 ug/ml
o2 YeoH 70% EtOH FE&-2 274.05 £ 16.36 ug/ml
o2 yetyth HJEWAE 30% EtOHZ #&3+9S o 7MY
2 P4 5aE veErf gl

AFWEL ABTS #HHjZd &AL 942 FE5319S o,
136.92 + 17.15 ug/m{ o2 EFET 30% EtOH Z22E
179.34 + 2.88 ug/m(2 2 YERS WHd | 70% EtOH 352
399.93 + 18.52 ug/mo 2 UEh} E4 &80 7MY &
43 At &S Yebl T (Fig. 2).
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% o= 9 %E}Elwl‘: EX A3, AFFA EF FEES
FF2 46.91 £ 0.27 mg/g, 6.97 + 0.78 mg/go 2 Z}7}
el o 30% EtOH 259 52 52.37 + 0.78 mg/g,
7.97 + 0.13 mg/go 2 VeI 70% EtOH 2&E29] 3Hke
43.75 + 0.46 mg/g, 7.98 * 0.26 mg/ge® Yehytch
30% EtOH &2 80] 7} =2 ¥ 3= Uehyon gt
R o|E3=F2 30% EtOH &8, 70% EtOH F&E&°| {4}
SHA w2 TS UEh it

A=WA 4 FEEY FF2 27.86 £ 0.25 mg/g,
3.89 + 0.10 mg/ge.2 Z-Z} Uehton 30% EtOH 2EE9
FL 52,26 + 0,39 mg/g, 5.75 + 0,06 mg/gl2 LEMG
o0 70% EtOH F&E9 %2 48.46 = 0.58 mg/g,
6.26 £ 0.04 mg/go & Uetgtt, FEWA] B3 AFF A9t
FU3H 30% EtOH F&E°] 7MY 2 HE TS YEl
o ZgtH0|EL 70% EtOHE &3I9S o 7P =4
e

R g4 2EEo) Tk 68,43 + 0,23 mg/g, 10.53
+ 0.15 mg/go 2 Z}7} e e 30% EtOH 259 32
53.80 + 0.37 mg/g, 6.09 = 0,12 mg/go & YEbtow 70%
EtOH $289] 3=k 31,39 + 0.51 mg/g, 3.27 + 0.14 mg/g
o2 yetgth iR b I, SR EoE T2
¢ FE2E0| 7 &7 YERT) (Table 2).
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Fig. 1. Scavenging activity of young persimmon fruit extracts on DPPH radical.

Scavenging acitivity of L—ascorbic acid against DPPH radical; (A), Scavenging acitivity of sangju dungsi water extract against DPPH
radical; (B), Scavenging acitivity of sangju dungsi 30% ethanol extract against DPPH radical; (C), Scavenging acitivity of sangju dungsi 70%
ethanol extract against DPPH radical; (D), Scavenging acitivity of chungdo bansi water extract agains DPPH radical; (E), Scavenging acitivity
of chungdo bansi 30% ethanol extract against DPPH radical; (F), Scavenging acitivity of chungdo bansi 70% ethanol extract against DPPH
radical; (G), Scavenging acitivity of kabju baekmok water extract against DPPH radical; (H), Scavenging acitivity of kabju baeckmok 30%
ethanol extract against DPPH radical; (1). Scavenging acitivity of kabju baekmok 70% ethanol extract against DPPH radical; (J).
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Fig. 2. Scavenging activity of young persimmon fruit extracts on ABTS radical.

Scavenging acitivity of L—ascorbic acid against ABTS radical; (A), Scavenging acitivity of sangju dungsi water extract against ABTS
radical; (B), Scavenging acitivity of sangju dungsi 30% ethanol extract against ABTS radical; (C), Scavenging acitivity of sangju dungsi 70%
ethanol extract against ABTS radical; (D), Scavenging acitivity of chungdo bansi water extract agains ABTS radical; (E), Scavenging acitivity
of chungdo bansi 30% ethanol extract against ABTS radical; (F), Scavenging acitivity of chungdo bansi 70% ethanol extract against ABTS
radical; (G), Scavenging acitivity of kabju baekmok water extract against ABTS radical; (H), Scavenging acitivity of kabju baekmok 30%
ethanol extract against ABTS radical; (I). Scavenging acitivity of kabiu baekmok 70% ethanol extract against ABTS radical; (J).
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Table 2. Total Polyphenol and Total Flavonoid Contents of Young Persimmon Fruit Extracts
Sample Total polyphenol (mg/g) Total flavonoid (mg/g)
Sangju dungsi water extract 46,91 £ 0,27 6.97 £ 0.78
Sangju dungsi 30% EtOH extract 52.37 £ 0,78 7.97 £ 0,13
Sangju dungsi 70% EtOH extract 43,75 £ 0.46 7.98 + 0.26
Chungdo bansi water extract 27.86 £ 0,25 3.89 £ 0.10
Chungdo bansi 30% EtOH extract 52.26 £ 0.39 5.75 + 0.06
Chungdo bansi 70% EtOH extract 48.46 + 0.58 6.26 = 0.04
Kabju baekmok water extract 68.43 + 0.23 10,53 £ 0.15
Kabju baekmok 30% EtOH extract 53.80 £ 0.37 6.09 £ 0.12
Kabju baekmok 70% EtOH extract 31.39 £ 0.51 3.27 £ 0.14
All values are mean * SD of three replications.
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lipase A &= 77.12%& YR & 370 FEA]
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Fig. 3. Pancreatic lipase inhibition (%) in sangju dungsi extracts.
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Orlistat was used as positive control; (A), Inhibition of pancreatic lipase by sangju dungsi water extract; (B), Inhibition of pancreatic lipase
by sangju dungsi 30% EtOH extract; (C), Inhibition of pancreatic lipase by sangju dungsi 70% EtOH extract; (D). Different letters show a
significant difference at p{0.05 as determined by one—way ANOVA followed by Tukey multiple comparison test.
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