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A7E 0 AZ ARPE FE 9& AF, SE V1T AR ASAE 883 A8 AR SR
o2 duid EadE JREL EAST AT /%S 2T IR dE 60%Y) HELE FEd
L4 T4 ARNA F=E2 ZAET glucosyltransferase, tyrosinase T2ASE FAT 2 glucoslytrans-
ferase= 18X 10" mg/miolA 82.84% ASE, tyrosinaser 0.80 mgmihrl 21.65% As) Bdol BAHAT
Sephadex G-502.%. gel filtration? A3} fraction 1, 2, 3, 4, 52 EYHYIL ©|F fraction 1, 201 EL: A
3 AL Uit 84 88 BEFE HAS) 980 proteinase K Ast WA A3 H2A
of 93 Qlo] FAAEFAZE Sd o] ofn, UV spectrumdlA A 494 Ju FEAE BAFu=E
HE3E 2= AFES F95 JJT. FHIEE Sephadex LH-20, MCI-gel R Bondapak C,; column
oA 2zgt A3 F1 fractiond|A] compound 1-47F4] 4%52] 3RHE, F2 fractiond)*4E compounds 5, 6,
F3 fraction®lx] compound 7, 8, 95 &£F AAsl AARNPT. 28 IFPEL TLC EAuk3oA] flavan-
3-0l 24L& J|EoE e &Fed vre-g BT ANAEANA monomert 2EF, dimer/} 3EF, trimer’}

IFRE AU
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2ol TEYel N L U9 £ 29 gallae® FHE G
d sigEEel W A% oA &3 UeS 9NNz
Uchida 59¢ 79 B¢ T84 A2 ol FYAA
B9 age FEsct.

Osawa®} Namiki 592 HA hlsiAle] 223 d™at &
Ao A flavan-3-ol SFES] hydroxyl”|7} ABABIHAS free
radical?] 718 AAIElY 53 A FHEHAL
Uchida 5% £33 whdo] &4 €4:9] free radical®lA &
7} Jokar Bdgict. Hashimoto 52 ST ©d #8
71eg AYdla & BEE 3] AEHAE fUE 9
A3} peptide 43715 9L 717S 2 b Qlrt

Sl 7l FAR o= EAEke 53 BdES vt
A3 Azl A= g dgEkElE Ao age
2 R AFe A 7Y £ yugdEd=z gui
polyphenol SFEHES EE3laL ZFE F7lfA o]§Fof
shd le) AR AR B4 AF, EY 7% A
22X g RS gAE] A3 88 rsde Al
o] A¥L Pt

Agxs ¥ W
FAAR. B Al A8-d Y Diospyrus kaki L.

d
Folium)} A=, A% 2 AFdA Apiske 2 F=xt
A, AR, AFEA Y 3FEA 1996 d SEHH 997HA
Melld Eolvbe FHA WA AR & AT A
o e ®HY o]ERE AAT ¥ polyethylene filmel 3
o] 20°C W&ol RAFHA AL} ),

7Y oHE FEEY FE. A" Y 10kgE 60%
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acetones 7}5]'04 ’é]%oﬂ"ﬂ 24X7F F2ES T 1,690X goA 30
= I o] HAEE T
60% acetones 7 }01'5’— Aep 7L FF PHE 43 vHEIR
o}, Zhzte) g Bol w5 o33l chlorophyllS A A3t
3218 FEER UE 3 acetone FEEZA EFE A9
ABE it
Glucosyltransferase(GTase) & 243 &4=A. Glucosyl-
transferase A8 @4 =3 AR FAUNE Endo 529 WY
o wgl st & A58 0.18 ml, sucrose- NaN-4 714
08 miSt GTase 0.02miE &3 1miE2 3 § 37°CelA
16A17F §HEATA 2 AARE MBI SRS 3mE 7}l
ultrasonicatorZ F23} & ¢ 550 nmelA SEE=E A
F o Aol wet % AsemA S8kt

Asg @) = 22 X100
047]"1 Ae iRl gAE 2aPde] 884 glucan?] &
T 550 #oln Be 748 B4 Axd acetoneiiﬂg A7
ﬂ_yq Ase F2Ade] B84 glucan T35 550 #eldh.
Sucrose 12.5g, sodium azide 025g& 0.062M potassium
phosphate buffer (pH 6.5) 1/ &3sle] ZAISHH ™ GTase
v 98 T oM g e 159 sAg Ao
A5
Tyrosinase E2AS] B34, Tyrosinase A &4
WS (yrosinase®] 2H&-3} A E= dopachromes H]AH e <]
3 EA3hs Yagi 579 Wil wetl AWt Mushroom
tyrosinase S 90 unitm/Z A F ©12E 05ml, 71HEA]
DOPA 05m/, buffer 1 m/¢] el A&l 1mis A7t
25°C, 2%-7¢ XA 475 nmollA] &4 5L dopachromes] W
38 Asiztez kst AaE82 550 nmollA T9iAZE
2 HshE 27) FEEe] HsRKC-D)l B il SF
FE AR FEERE AR ol SRS F7Hs
4% ZA-BYE 7HIAL vl 23] Attt

C-D

A& (%) = ( €2

) X 100

AAEQY] FRAGA. oMHE FEES FHUXA
350 mgS Sephadex G-50 column(2.5X20.0 cm)ol 2|3}
st §&de FRTE ARSI & —C?J_L 1 ml/min.
FEZ 3mlE #3tA glucosyltransferase, xanthine oxidase,
ACE 2 tyrosinase Asl&4 243& 3 & FAAZ AL o]
9} FAo] Sephadex LH-20 column(2.5X 500 cm)ll = oFAE
2B TAAXH 350mgS loadingdle] H-3elal §&-8-
Wi B3 methanole AREEH fF SEE 08 mimin=
3mA Hat AfEPE & & %Q%E FAAFATE.

¥4 E¥x 4. A REE 50mgel FEE Smie A
7kt 2A17F E_F wNkEkaL —irﬁ?} F 1,690X goliA] 3087
AR o] AL 33 whEsl L APAE UV/Vis
Spectrophotometer(UV  2401PC, Shlmadz Ltd,, Japan)= 200~
400 nmIPgolA Hol S EXE FAFSIITH

C e a2
ot rlo

TLCO £]3 polyphenoli®] $74. Columnd] <j3 F2i€
LZ2HLS cellulose P silica gel thin layer chromatography
(TLC; 50%X50cm)o] 10w spottingskaL cellulose TLC<=
2% acetic acid, silica gel TLC<= benzene; ethylformic acid;
formic acid(1:7:1, 1:7:2 =5 2:5:1, viviv)2] &vi2 A
Aet ok 2l AEE ALAelA ERIEATE. Cellulose?t
silica TLC/4oIA FeClLoll 93] FMoz das= 52 7}
22318 polyphenol® FH3IR 2™ silica TLCOA FeCLoll
v)ale] HAMOZ | anisaldehydeo] 2J8] Zo=m whE= 4
2 =39 polyphenol® wH3IATH.

Sephadex LH-200] 93 234, Sephadex LH-20 ZH
& olgdtel FHAel 4ol o8 EAAT. §EEHE
normal phase type > Z4] ethanol > H,0 R 60% methanol,
60 — 80% methanol?} reverse phase™ H,0 — methanol®] =
o2 £3AA TLCANA polyphenol f7 2 F75 2213
7 S

MCL-gel CHP 20P9] <3 AA. MClgeld o4
polystyren gel241 F2AE o] g3sh §&F 8= YHHH<d
reverse phase type$! H,0 — ethanol® £%3}5L polyphenol
FHE TLC Z3olA ERlakd

Octadecyl silica gelODS)l 2% £, & Hoix=
Bondapak C,, Prep-PAK 500/C,, Fuji-gel ODS G,
Cosmosil 75 COPNE F2 AL 52 $ul=Me
H,0 — methanol types AH&-3ISATH.

Toyopearal HW 40(TSK gel). X153 vinylpolymer 4]
B AFME 30~60um QA Z719] geld ARSI &&
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Dried persimmon leaves (10 kg)
60% Acetone

Extraction (24 hrs, room temperature)

Centrifugation (3,000 rpm, 30 min)

——— Precipitate Supernatant
le—— 60% Acetone
4
Extraction (24 hrs, room temperature)
4 times l
Centrifugation (3,000 rpm, 30 min)
A
Precipitate Concentration
Discard Filtration
Chlorophyli Filtrate
Discard Concentration

Acetone extraction (357 g)

Fig. 1. Procedure for extraction of dried persimmon leaves.
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Table 1. Effect of acetone extract of persimmon leaves on the
GTase activity

Table 3. Effect of Sephadex G-50 fraction of acetone extract from
persimmon leaves on the GTase activity

. GTase activity
Concentration -
(mg/m}) Absorbance Inhibition
(550 nm) (%)

Control - 144 - -

1.8 0.01 99.03

0.8 ‘ 0.012 99.00
1.8X10™ 0.24 82.86
1.8X107 1.20 16.72
1.8X107 1.45 -

Table 2. The yield of fraction by Sephadex G-50 of acetone extract

of persimmon leaves

Fraction
A B C D E
Weight (mg) 235 12.7 2 35 17
Fraction rate (%) 54.14 29.26 4.6 8.06 391

Absorbance(280nm)
o
w

15 45 75 105
Tube No.

Fig. 2. Elution profile of acetone extract of persimmon leaves by
Sephadex G-50. Column: 2.5 X 20.0cm, Flow rate: 1.0 mL/min,
Elution solvent: H,O

$ME2M = H,0— methanol, H,0 — acetone typeS H& 3}

Atk

X

-

23¢} opMlE &89 B8, Ax¥ 7MY 10ked Fig
2ol 60% acetoneS 713K H2o)4 24 A7k FE3 &
1,690X gollA] 30 #7F YAlEE sl Agdat AHEL d9x

—
ae
—

o] IHEL A 60% acetoneS 713k 9t 7 & A
= 43 WMEFHATE 7o AL ®ol F& Al
chlorophyllE A|ASIL AN 3578 219) F2EZ WE 3
acetone F=E2X4 B33}

OMIE FEE % F4As FE. Y 10kgS 60%2)
oPESE JlE| FET & 357gF8 FAARNA Erdm
ZAIBIAL glucosyltransferase(Table 1) B tyrosinase A3) &3S

Fraction

Control A B C D E

Concentration - ‘
(mg/ml) - 1 1 1 1 1
Absorbance
(550 nm) 142 008 070 118 123 121
Inhibition (%) - 9332 5059 17.06 1335 13.02

Table 4. Effect of Sephadex G-50 fraction of acetone extract from
persimmon leaves on the tyrosinase activity

Fraction

Control A B C D E

Concentration 1
(mg/ml)
Absorbance
(A-B) 0.83 - - - - -
(C-D) - 051 050 085 0.89 0.87
Inhibition (%) - 38.55 39.75 - - -

Abs
1.0

200 300 nm

Fig. 3. UV-Spectrum of butanol fraction of acetone extract of
persimmon leaves.

#zs A glucosyltransferase A 3= 1.8 X 102 mg/mi ol A
1672%2] ANE AFEZ 18X 10 mgmiolA 82.86%,
0.8 mg/miellA] A< $hAg A7} AF=UT Tyrosinases
0.8 mg/miellA] 21.65%2] S HoAFUT}, dukzo= wHE
Fele) SetEs Tldste] A%e AwFol dude B
Agte] FAdel ot v7tdd wkgo s whlEs) AFNkS-
< YoA 34 ERNSE dovle= o= F2Hn

AsEde] FEFA i 8. U2 acetone FHE
350 mgS FA7HAZ3N] Sephadex G-502F gel filtrationd+ 2
3 A, B, C, D, EY 58802 RIHJYL(Fg 2) 22
yield %)= A: 54.14%, B: 29.26%, C: 4.6%, D: 8.06%, E:
3.91%%AtH(Table 2). 280 nmoIA FHEE 2= B2 5 80%
ool EEHU o 352 HA| loading¥ll ISl 124%=
vl e g8 HAFGT)
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Table 5. Effect of proteinase K treatment of Sephadex G-50
fractions on the GTase activity

GTase activity
Control A B C
Concentration (mg/m/) - 1 1 1
Absorbance (550 nim) 1.27 0.12 0.54 1.17
Inhibition (%) - 90.5 574 7.8

Table 6. Effect of autoclaving of Sephadex G-50 fractions on the
GTase activity

GTase activity
Control A B C
Concentration (mg/mi) - 1 1 1
Absorbance (550 nm) 127 1.18 1.28 124

Inhibition (%) - 7.08 - 2.10

Table 7. Effect of proteinase K treatment of Sephadex G-50
fractions on the tyrosinase activity

Tyrosinase activity

Control A B
Concentration (mg/m/) - 1 1
Absorbance
(A-B) 0.90 - -
(C-D) - 0.57 0.59
Inhibition(%) - 36.4 344

Table 8. Effect of autoclaving of Sephadex G-50 fractions on the
tyrosinase activity

Tyrosinase activity

Control A B
Concentration (mg/m/) - 1 1
Absorbance
(A-B) 0.90 - -
(C-D) - 0.88 0.92
Inhibition(%) - - -

FEAA 93 LA EH. GTaseo] it As| A4S
ZARE 23 A 9 B 23BN 22 9332, 50.59%2] A3)
7t BAS Y (Table 3), tyrosinase A3E A, B EEE)A
38.55, 39.75%2] A& &Exprb SR vb 280 nmollAM HTiE3
A5 e B4 7 BAE0] &1, geld & 455 B4
FHE ) (Table 3, 4).

FIEXE 23 proteinase K 2 719A4e]o] 98 549
. 799 Sephadex G-50 EIEoIX FAANEA o] ot
A, B fraction?] THEIXIEE AR Ayt 22t 240~280 nmell
A Al F2AE VERITHFg. 3). ol AW F3E 2
+ 4=% DNA, protein ¥ phenol ringS &3 Bz =
BEASL} proteinase K = 7FEA 2= daAddl s ©
HE WAES =Sy A8 glucosylransferase, tyrosinase
24 A3 el UATH(Table 5, 6, 7, 8).

ol AT HAAF IS 7AE BAE 72 /E
< protein®]\t DNAZ} ofd 715408 AAFSK] Sephadex G-

Persimmon leaves (10 kg)

I— 60% acetone

Concentrated extract

|
S2 M-1

M-1 §-1 §-1

§-3 53 B M-1 52

B-1 B-1 S3 B3

N EEEEE

img MWmg 27mg 102mg A0Tmp 225mg 10mg mg Bmg [Hmg
1 2 3 ) 5 6 7 8 8 9

Fig. 4. Procedure for isolation of polyphenol from persimmon
leaves. M: MCI gel CHP-20, S: Sepbadex LH-20, B: Bondapak C, 1:
MeOH—-H,O (0:1—=1:0), 2: EtOH-— Water (5% — 40%),
3: MeOH (60%).

502 polyphenol’dit-& T3t A EA A S4¢ FEEu]
FAA3 Aol =rhe AL phenoldFe] 3HHEolgtar £4
At

Sephadex® gel filtration®] 73-¢- YukH o7 okgAELO =
A olde] #E peakE ¥E F Uesdl, A peakdl] EFL 5

ERe oE fgEel 4% FHE A & rkeAel e
Bk Qlct ol HiE T W 2 gaAs) &4
E2e HEy I3EEY 7Fe9E R Qo

AEEFEZY #e, FA € TLCY 9% 54, 7Y
Z£59] 435} Sephadex G-50°1 <3+ A3 giAs] &4
232 AZ}EoX = 35E-2 polyphenolfal £43HA =
OB Fig. 49} 72¢] polyphenolF HelWdl 2l ¢ =
A& YAt Fl, F2, F39] fraction® 2 #33 &
fraction| A1 compound 1~47}A] 4FFe| 3F§HEo], F2
fraction® A= compounds 5, 6& FAAIskd AAAA A
Z} compoundE TLC’goNA 8elgt A3} polyphenol 35HE<]
@ FAEE monomer’t 2%, dimer’t 3%, timer’t 12
FE IAAENT FeCLS} anisaldehyde -S40 2 sprayA|7] 2
3} z42p ) 2Rk UERHIC B = proanthocyanidinZl
Fo= 43 =AUk Aol Sephadex LH-20 gelol H,0
9} methanol EF-&-4¢] F% WIS §&3 23 methanol
30%M* F2AJo] ¥t proanthocyanidin® 7} K.017] A12H3
90% methanoldllX] A BE 83HE0] £&E = AR 39l
H3Jc}. Ethanol&-H4ollA+= monomer, dimer, trimerssLE 83
%132, MCI-gel, Bondapak C, column®lA+= methanol 40%
oifell X &&= o] FRIFHUTT

Z8]7 F3 fractionAE compound 7, 8, 92 53 A| 5l
AAZAH . TLCAIM Ad4s @ e gA= sk
of A UFE FRAsATE. v Ao glojA
anisaldehyde-H,SO, BHH$A] Eo48 BT FeCl, §0)

o, -W’

—




216

IR - R - H A

123654

12365 4

FeCls Anisaldehyde
1 : comp.l 2 comp.2 3 : comp.3
4 : comp.4 5 : comp.b 6 : comp.6

FeCl:;

Anisaldehyde

7 : comp.7 8 : comp.8 9 : comp9

Fig. 5. Thin layer chromatogram of polyphenols isolated from the
persimmon leaves. Solvent: benzene: ethylformic acid: formic acid (1 :
T:1, viviv)

e HME el Tl Sephadex LH-209] ®ghg : &7
0:1— 1:0) §&89E AE o o] s_I=2 o 60% Tt
& &AM &EHUT. olzld Ade EelE FjtEo)
flavan-3-ol 4 712€2% s £33 Bdoz g5H v
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(proanthocyandin) 2 2 F431A] HU EAFE dimer o3l
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Isolation of Polyphenol Compounds from the Leaves of Korean Persimmon (Diospyrus kaki L. Folium)

Bong-Jeun An!, Man-Jong Bae', Hee-Jin Choi, Yun-Bin Zhang, Tae-Soo Sung® and Cheong Choi* (Department of
Food Science & Technology, Yeungnam University, Kyungsan 712-749; 'Faculty of Life Resources and Engineering,
Kyungsan University, Kyungsan 712-240; *Korea, Department of Food & Nutrition; Changwon Junior College,

Changwon, 641-771, Korea)

Abstract: We purified polyphenols from persimmon leaf and tested their biological activity. The 60% acetone extract
was lyophilized and applied to test enzyme inhibition of glucosyltransferase and tyrosinase. GTase was 82.4%
inhibited at 1.8 X10™" mg/m! and tyrosinase 21.7% inhibited at 0.8 mg/m/. The acetone: extract was fractionated into
F-1, 2, 3, 4, 5 by Sephadex Q-50 gel filtration and the fraction-1 and 2 showed higher enzyme inhibition activity
than the other fractions. To the Proteinase K treatment and autoclaving of the two fractions had no effect on the
enzyme activity, but these results suggested that active fraction was not protein but phenol ring completed
compounds. By Sephadex LH-20, MCI-gel and Bondapak C, column chromatographies, compouds 1, 2, 3 and 4
from F-1 fraction, compounds 5 and 6 from F-2 fraction and compounds 7 , 8 from F-3 fraction were purified and
re-crystallized. The purified compounds was assumed to be condensed tannins of frame flavan-3-ol frame on the
basis of color reagent reaction and to be a mixture of monomer, dimer and trimer according to TLC analysis.
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