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Abstract

Antioxidative, antidiabetes, antibacterial, anticancer and angiotensin—converting enzyme (ACE) inhibitory
activities of methanol extracts of dried persimmon, fresh persimmon and persimmon leaves were investigated.
Total polyphenol content of dried persimmon, fresh persimmon and persimmon leaves were 147.79, 301.45 and
315.90 pg/mg, respectively, of which fresh persimmon and persimmon leaves had significantly higher total
polyphenol than dried persimmon. Activities of DPPH radical scavenging, lipid peroxidation inhibition and
salivary a—amylase inhibition were increased in persimmon leaves related to total polyphenol contents.
Anticancer activities against AGS of fresh persimmon and persimmon leaves were 65~70%; however, there
were no significant differences between dried persimmon and fresh persimmon on free radical scavenging
activity and inhibitory activity of salivary a-amylase. Also, extracts of dried persimmon, fresh persimmon
and persimmon leaves showed good ACE inhibitory activities. Dried persimmon and fresh persimmon showed
antibacterial activities on E.coli O157:H7. Therefore, there are many difference activities by dried and parts
of persimmon. From this result, it is suggested that persimmon leaves is believed to have possible antioxidative,
antidiabetes and anticancer capacities by polyphenol, but further studies on the identification of the active
compound(s) as antioxidant, antidiabetic, antihypertensive and antibacterial materials will be needed to develop
a better understanding of its potency on persimmons.
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Table 1. Content of total polyphenols and flavonoids in
methanol extracts from dried persimmon, fresh persimmon
and persimmon leaves

Total polyphenolsl) Total flavonoids”

(ng/mg) (pg/mg)
KK1 147.79+39.20°° 12.73+157¢
KK2 301.45+13.11° 19.09+1.29°
KK3 315.90+57.36° 43.64+3.86

KKI1, methanol extracts from dried persimmon; KK2, methanol
extracts from fresh persimmon; KK3, methanol extracts from
persimmon leaves.
1)Micrograms of total polyphenol content/mg of plants based
on tannic acid as standard.
2)Microgrdms of total flavonoid content/mg of plants based on
quercetm as standard.
YEach value is mean+SD (n=3).

(CCLe 22 H=A &ulf YoM = 233 43} whg-o] Yo
U7)% 81} aleohol &9} ol = DPPHS] 229448} al-
cohol Ztoll 4459 FAo g vluwF ettty By
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S =A3}to] Bl wsldth(Table 2). ICat2 =7, A7 2
o 74z} 74,40, 78.02 2 64.47 pg/mLE H &4 3E<
Feko] wko 71-9Qlo] free radical 2AFAE E2S & &
AR Kang 5(31)2 HA3o%5 ] phenolic acids®} fla-
vonoids ¥ 71€} phenol’d E& tigt g4tslzr8-9]
g o, ol EHL o] & AYSFE AATF
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Table 2. Scavenging effects of methanol extracts from dried
persimmon, fresh persimmon and persimmon leaves on
DPPH radical

Scavenging effect” (%) ICs” (ug/mL)
BHA 108.76 +7.66> 35.97
KK1 67.20+8.56™ 74.40
KK2 64.09+3.04° 78.02
KK3 7755+3.38" 64.47

BHA, butylated hydroxyanisole; KK1, methanol extracts from
dried persimmon; KK2, methanol extracts from fresh persim-
mon; KK3, methanol extracts from persimmon leaves.
YThe concentration of all test samples was 100 pg/mL.
YICs value is the concentration of sample required for 50%
inhibition.

YEach value is mean+SD (n>3).
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crosomed] A AHAHEL A G v X= 23 AT R
Qo] EHE =X A Table 37 Zth ICste 27,

A7 2 7] 742 390.32, 12151 2 90.87 ug/mLZ 7Fsle
1]7“34"}5} AAEHRT =5 & F AT U ZHEH

=4 Jﬁé EJ‘d—S— DPPH radical, O, OH 183 OOH
A& 718 &A3 e AUt i, ol&
Z galloyl group% 7}A (-)-epigallocatechin 3-O-gallate
7 74 Az olgtal BaE uf Jvk32). A 79 fla-
vonoids A&l astragalin(kaempferol-3-glucosidase)&
kaempferol2 A 7FEs] 2 4 JEH(33), 7+ g8d o
AAEZ 314 catechin® 7] linoleic acid®} methyl li-
nolenate®] trans, trans-hydroperoxide isomers® #4<
A A 8F o E # linoleic acid®} methyl linolenate®] A& 4+3}k
E JAste F4ks BAUF Jvhal BILEvh(34).

a-Glucosidase *{5f| &4

a-Glucosidase=
a2A TR B
o] 43t} Fol 2
HEHQ ol
B4 S Aoz R 23l
A glucose®] FFE AAANAF ¥ €99 543
Table 3. Effect of methanol extracts from dried persimmon,

fresh persimmon and persimmon leaves on inhibitory effect
of lipid peroxidation in liver microsome

Lipid peroxidation inhibition” (%)  ICs® (ug/mL)

BHA 60.77+0.687" 82.27
KKl 12.81+5.24¢ 390.32
KK2 41.15+6.56° 12151
KK3 55.024+1.99" 90.87

BHA, butylated hydroxyanisole; KK1, methanol extracts from
dried persimmon; KK2, methanol extracts from fresh persim-
mon; KK3, methanol extracts from persimmon leaves.
YThe concentration of all test samples was 100 pg/mL.
PICs value is the concentration of sample required for 50%
_inhibition.

YEach value is mean=SD (n=3).

Table 4. a-Glucosidase inhibitory activities of methanol
extracts from dried persimmon, fresh persimmon and per-
simmon leaves

Inhibitory effect” (%) ICs” (ug/mL)

Acarbose 104.51£5.12%° 4.80
KK1 64.51+9.42° 7751
KK?2 80.54+2.96" 62.08
KK3 7652+1.36" 65.34

KKI1, methanol extracts from dried persimmon; KK2, methanol

extracts from fresh persimmon; KK3, methanol extracts from

persimmon leaves.

DThe concentration of all test samples was 100 pg/mL except
acarbose (10 pug/mL).

PICs value is the concentration of sample required for 50%
inhibition.

YEach value is mean+SD (n=>3).
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Table 5. a—amylase inhibitory activities of methanol extracts from dried persimmon, fresh persimmon and persimmon leaves

Salivary a-amylase

Pancreatin a-amylase

Inhibitory effect” (%) ICs” (ug/mL) Inhibitory effect” (%) ICs” (ug/mL)
Acarbose 116.47+1.48% 111.28+2.18" 4.49
KK1 53.41+6.66° 93.62 80.67+5.33" 61.98
KK2 52.63+3.88° 95.00 38.60+9.32¢ 129.53
KK3 86.04+8.42" 58.11 35.55+6.92° 140.65

KKI1, methanol extracts from dried persimmon; KK2, methanol extracts from fresh persimmon; KK3, methanol extracts from per—

simmon leaves.

})The concentration of all test samples was 100 pug/mL except acarbose (10 pg/mL).
PICs value is the concentration of sample required for 50% inhibition.

YEach value is mean+SD (n=3).
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Table 6. Effect of inhibition on angiotensin converting en-
zyme (ACE) by methanol extracts from dried persimmon,
fresh persimmon and persimmon leaves

Inhibitory effect” (%)

KK1 83.04+0.25"™°
KK2 83.17+7.15
KK3 86.27+8.27

KKI1, methanol extracts from dried persimmon; KK2, methanol
extracts from fresh persimmon; KK3, methanol extracts from
persimmon leaves.

DThe concentration of all test samples was 10 mg/mL.
?Each value is mean£SD (n>3).
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Fig. 1. Growth inhibitory effects of the methanol extracts from dried persimmon, fresh persimmon and persimmon leaves
on human gastric cancer AGS (A) and hepatic cancer HepG2 (B) cells.
KK1, methanol extracts from dried persimmon; KK2, methanol extracts from fresh persimmon; KK3, methanol extracts from persimmon

leaves.
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Table 7. Antimicrobial activities of various methanol ex-
tracts from dried persimmon, fresh persimmon and persim-
mon leaves

Source of Strains! Size of clear
rains
extract zone (mm)
S, aureus ATCC 23235 -2
KK1 E. coli ATCC 43889 1.90+0.00”
P. aeruginosa KCTC 1640 -
S. aureus ATCC 23235 -
KK2 E. coli ATCC 43889 1.55+0.00
P. aeruginosa KCTC 1640 -
S. aureus ATCC 23235 -
KK3 E. coli ATCC 43889 -
P. aeruginosa KCTC 1640 -

The concentration of all test samples was 20 mg/disc.

KK1, methanol extracts from dried persimmon; KK2, methanol

extracts from fresh persimmon; KK3, methanol extracts from

persimmon leaves.

Vs, aureus ATCC 23235, Staphylococcus aureus ATCC 23235;
E. coli ATCC 43889, E'sherichia coli O157:H7 ATCC 43889;
P. aeruginosa KCTC 1640, Pseudomonas aeruginosa KCTC
1640.

?No inhibitory zone was formed.

YEach value is mean=SD (n>3).
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