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SUMMARY

I. Title
Studies on Investigation into Biologically Activated Substances from

Korean Persimmon leaves and Developing High Function Beverages

II. Objectives and Significance

There was much understanding of the health improvement effects
of green tea and black tea that had originally been known to man in
the Orient; not until very recently have the studies of proving those
effects been under way. However, with the better understanding of
the biochemical action of tea and with the further studies if
polyphenol existing in Camellia sinensis in progress, the theory have
been established that the regular intake of tea could be conducive to
improvement in health and the prevention of chronic diseases. With
regard to this, persimmon leaves are thought to contain even much
more kinds of physiologically activated substances than green tea.

The scientific name of persimmon trees is Diospyros, a compound
of the word 'Dios’ meaning a god and the word 'Pyros’ meaning
grain, so that in the occident persimmons have also been considered
as quality food that can deserve the name of the god of fruit. They
grow usually in the oriental regions such as China, Japan, and Korea,
and especially in Korea have been regarded as one of the three
primary fruits including jujubes and chestnuts. Indeed, they have had
a significant meaning in the Korea's life since the beginning of
history.

Persimmon tea is good for the chronic diseases like ulcer,

duodenitis, or diabetes as well as the diseases related to the
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circulatory organs like heart or kidney diseases, the improvement of
heart-lung function, the appeasement of thirst, the mollification of
alcoholic poisoning, the stopping of diarrhea by moistening the
intestines, all of which are also described in the archaic writings,
Ponchogangmok and Donguibogam. Thus the purpose of this study
are to back up the clinical results proven in folk remedies and herbal
medicine, to elevate the image of our traditional tea throughout the
world, and to provide persimmon tea for cosmetical industries by
analyzing the chemical structure of the components of Korean
persimmon tea and by establishing its biologically activated function.
Furthermore, the other purposes are to develop the production and
process of persimmon tea through the analysis of the manufacturing
facilities and the economical efficiency and ultimately to contribute to
the national health improvement and to serve as a brand-new

agribusiness as well as a sound income source.
M. Results and Proposal for Future Application
1. Results

1) The isolation of biologically activated substances

The lyophilization of the solution extracted from 60 percent of
acetone applied to persimmon leaves, the compounding process in
accordance with the solution’s concentration, and the gel filteration
through Sephadex G-50 ’ of Dbiologically activated substances
obstructing enzyme action, such as glucosyltransferase, tyrosinase,
xanthine oxidase, and angiotesin converting enzyme (ACE) led to the

assumption that polyphenol was the compound serving as biologically
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activated substances obstructing enzyme action. Thus monosubstances
were separated by the same means of polyphenol separation on the
basis of that assumption.

Four kinds of compounds, compound 1, 2, 3, and 4, from F-1
fraction, compounds 5 and 6 from F-2 fraction, and compounds 7, 8,
and 9 from F-3 fraction were purified and re-crystallized after those
compounds were fractionated as three fractions, F-1, F-2, and F-3.

It drew the deduction that judging from the degree of red color and
definition of the compounds during the reaction period the separated
compounds was tannin, a condensate, on the basis of the frame
flavon—-3-0l, having either of the chemical structures, one more
hydroxyl added to compound B, or gallate added to the other parts.
Finally these means brought an epoch-making solution to separating

biologically activated substances from Korean persimmon leaves.

2) Immunofunction of biologically activited substances

This study was conducted to investigate immunofunctional activity
of the polyphenol fractions isoclated from persimmon leaves. In the
experimental of rosette forming cell, the results showed that all the
polyphenol fractions enhance the cell count compared with the control
group. The phagocytic activity of peritoneal macrophage on mice was
significantly increased by the polyphenol fractions of persimmon
leaves compared with that of the control group. Espectially polyphenol
fraction II and I showed highly significant effect on rosette forming
cell, phagocytic activity and allergy inhibition.

Allergic contact dermatitis is a common skin disease resulting from
specific immunologic sensitization due to topically applied allergens.
Here the contact hypersensitivity was assayed and abdominal skin

morphological changes including mast cells were examined. The
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number of mast cells was significantly decreased in the sample

groups than the control group.

3) Analysis of chemical structure of biologically activited

substances

A functional and taste related composition was determined to
investigate the possibilites of developing a high functional beverage
from Chungdo Bansi, Sangju Dungsi and Buyu during growth.
Moisture content decrease continously from 77.9% to 80.1% at the
begining of May during growth. Crude protein and fat contents in the
three species gradually increased according to growth until August.
There were four sorts of free sugar components which were sucrose,
glucose, fructose and raffinose in the three species. Buyu's sucrose
content was each 1378, 143 times higher than Chungdo Bahsi and
Sangju Dungsi by the standard of July. Vitamin C content in the
three species gradually increased from the flowering time and was
the highest content in July. The sorts of free amino acids in
persimmon leaves were detected eighteen free amino acids in all three
species. As a result, the materials of persimmon leaves exhibited the
highest component from June to July and Buyu of them excelled in a
lot of composition.

Xanthine oxidase involved in pruine metabolism oxidizes
hypoxanthine to xanthine and xanthine to uric acid. In the continuous
study for natural compound, nine flavan-3-ols have been isolated
from the persimmon leaves. The structures of (+)-catechin,
(+)-gallocatechin, procyanidin B-1, pyrocyanidin C-1, prodelphinidin
B-3, gallocatechin—(4 @ —8)-catechin, procyanidin B-7-3-O-gallate,
procyanidin C-1-3"-3"-3""" -O-trigallate and (-)-epigallocatechin—(4 /8
—8)-epigallocatechin-(4 8 —8)-catechin were established by NMR and
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their inhibitory effect on xanthine oxidase activity was investigated.
Procyanidin B-7-3-O-gallate, (-)-epigallocatechin-(4 8 —8)-epigallocatechin-
(4 —8)-catechin and procyanidin C-1-3"-3"-3""’ -O-trigallate
showed 94%, 90.69%, 80.90% inhibition at 100#M and inhibited on
the angiotensin converting enzyme respectively. Procyénidin B-7-3-O-
gallate and procyanidin C-1-3"-3"-3""'-O-trigallate showed 66%,
63% inhibition at 100#M and inhibited on the xanthine oxidase
competitively. Procyanidin C-1-3"-3"-3""’ -O-trigallate showed 70%
inhibition at 100 #M and inhibited on the tyrosinase competitively.

4) Effect of removing a heavy metal of biologically activited

substances

In order to inspect safety and function regarding effect of removing
a heavy metal of polyphenol compound seperated from persimmon
leaves, animal test was done. Group F-1 and F-2 are treated with .
cadmium and polyphenol compound. A control is just treated with
camium. The food intake of group F-1 and F-2 considerably
decreased within 1% level. Cadmium addition influenced within
increase that caused from a rat growth, but food efficiency
ratio(FER) wasn’t shown any considerable difference in F-1 and F-2,
as compared to the control.

Cadmium content of liver, kidney and femur considerably decreased
within 1% level in F-1 and F-2, dompared to the control, cadmium
content of liver decreased 25% in F-1, 28% in F-2 also decreased
22% and 25% in kidney. In femur, that decreased 53% in F-1 and
59% in F-2. The test of cadmium content in feces indicate that the
content considerably increased within 1% level in both group F-1 and

F-2, as compared to the control(42% in F-1, 54% in F-2).
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5) Effect of anti-bacterial and anti—oxidative

This study was conducted to investigate anti-bacterial on Candida
parapsilosis and Candida albicans of the polyphenol fraction isolated
from persimmon leaves. The results showed slightly lower in
polyphenol fraction I and Il groups as compared with the control
group. Electron donating ability of the polyphenol compounds by
TBARS(thiobarbituric acid reactive substance) was the highest the
polyphenol fraction II.

The anti-oxidative activity of the polyphenol fraction I, I and Il
on cottenseed, linseed and fish oils were higher than that of the
control group. Antitumor effects of polyphenol fractions from
persimmon leaves were studied by using sarcoma 180. The body
weight of the mice inplanted mice sarcoma 180 was slightly lower in
polyphenol fraction 1, O and II groups as compared with the
control group. The life prolongatin effects of the polyphenol fraction
I, 0 and I were 37.3%, 704% and 42.9% respectively when
polyphenol fraction I, I and II wer intraperitoneally injected to the
mice. This results indicated that polyphenol fractions showed the

strongest anti-tumor.

6) The development of high function persimmon leaf beverages
The efforts were made to develop high function persimmon tea
after the time of extraction(1.5~2.5hrs), the temperature of extraction
(70~90°C), and the concentration of ethanol were taken as three
primary variables, several functional characteristics of persimmon tea
were taken as reaction variables, the conditions of extraction was
best fitted by using surface reaction analysis through the center
synthesis plan, and the optimal conditions of extraction were

established.
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The conditions of extraction assumed to meet the content of the
soluble solidity of extract, the turbidity, the content of water-soluble
tannin, electron donating ability, and the rate of obstruction of XOase
and ACE were that the extraction time was two hours, the extraction
temperature 75~81°C, and the ethanol concentration 33~35%. Each of
the reaction variables assumed before the experiment was almost
equivalent to the results drawn from extraction experiments
repeatedly conducted three times at the arbitrary optimal point (the
extraction time of 2 hours, the extraction temperature of 80T, the
ethanol concentration of 34%) to prove the reliability of regression
formulae.

The result of organic function test for the development of
persimmon beverages under the optimal extraction conditions showed
that when the concentration of extracts was 10%, the aroma and
flavor of persimmon leaves was best; the concentration of sugar was
45%. The result of the experiment to find out the appropriate level
of spice and fruit juice to add showed that the aroma of apples was

best-matched to persimmon leaves and the most appropriate amount

of apple juice to add was 15%.

7) The quality appraisal through the aroma ingredients and the
organic function test of high fuction persimmon leaves

The sound substance of aroma ingredients by means of gas
chromatography(GC) and gas chromatography-mass spectrum(GC-MS)
was analyzed and the quality appraisal was made by means of the
organic function test after the extraction of the sampler of persimmon
beverages that was preserved at 5C.

The result of the analysis of massspectrum analyzed with

electroshock ionization of GC-MS and chemical ionization revealed
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that persimmon leaves consisted of 17 kinds of aroma ingredients
including (E)-hexenal and the persimmon beverages 7 main kinds of
aroma ingredients. Of the main aroma ingredients of quality appraisal
persimmon leaves, the contact of (E)-2-hexanal that amounted to
59.6% was the first largest, a farnesene the second largest, hexanal
the third largest, butylated hydroxy foluene the fourth largest. The
main ingredients of beverages were 2,4-dimethyl-1H-imidazole,
37-dimethyl-1, 6~octadien-3-01, (S)-4-trimethyl-a,d-3-cyclohexene-methanol,
all of which contained hydrocarbone alcohol aromatic.

The result of the quality appraisal of high function persimmon leaf
beverages through the organic function test conducted by regional
groups and by age groups revealed that there was no significant
difference related to regions and also no significant difference related
to age but the teens, which came to the conclusion that the reaction

of subjects was quite satisfactory.

8) Effect of lipid metabolism on biologically activited substances

This study was conducted to investigate the effects of the
polyphenol fraction isolated from persimmon leaves on the reduction
of fat accumulation in rats fed on hight fat diet for 5 weeks. It was
to examine metabolism by analyzing biochemically the fat composition
in serum, liver and feces. It was showed that the levels of total lipid
and total cholesterol in serum was remarkably reduced in polyphenol
fraction II as compared with the control group. The liver was that
the levels of total lipid and triglyceride was significantly lower than
the control group.

The contents of total lipid, total cholesterol and triglyceride in feces
were tended to be slightly increase polyphenol fraction compounds

compared to control group. In the total protein and albumin, all
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experimental groups were lower compared to control group, which

were not significant.

9) The production and the development of the goods process of

high function persimmon leaf beverages

The production facilities, the automatic process of production, and
economical efficiency were analyzed to develop the production and
goods process of high function persimmon leaf beverages. The
combination of ingredients of persimmon beverages on the basis of
the results of organic function test consisted of 10.0% of persimmon
leaves extract, 4.5% of sugar, 0.05% of sodium citric acid, 0.05% of
apple aroma, 15.0% of apple juice, and 0.05% of vitamin C, all of
which were preheated under the condition in which the final pH was
kept between 3.5 and 4.0, sterilizeed by high pressure steam, and
finally wrapped.

As far as the wrapping of the persimmon beverages was
concerneed, the canned goods proved the best, considering the
convenience for use, the sales promotion effect, and the long period
of preservation. The analysis of the economical efficiency of
persimmon tea to get reasonable profit was made by calculating the
manufacturing cost and by estimating the consumer price after drying
the raw materials of persimmon leaves in the shade, cutting,
extracting from heated water by 35% of ethanol.

Under the condition in which raw material combined with additions
was processed. Of all the data used for the analysis, the facilities
conditions of factories, such as the fixed amount invested, the
wrapping material, and the unit price of thought to have some error

clue to the fluctuation of price announced by the government.
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2. Proposal for future application

The development and production of functional persimmon leaf
beverages through this study of high value added can contribute to
the betterment of the national eating habits and the improvement of
the national health. The technology acquired by this study can be
used as part of the strategies for supporting farmers who have gone
through financial difficulty by producing the persimmon tea of high
value-added through the reusing process of waste resources as well
as by extracting polyphenol, a compound isolated refired from
persimmon leaves which is believed to keep blood pressure from
going up, to be anti-cancer, and to increase immuno-competence.

Technical experts can be trained by organically connecting groups
of educational-industrial-research institutional professions. The
significant information and technology acquired during the study
period can be used as the database for the fields related to domestic
persimmon leaves. Now that three year key study was final finished,
nat only is the educational-industrial study of industrialization for
massproduction supposed to begin but also it is supposed to initiate
industrial organizations of persimmon tea beverages having biological
effects mentioned earlier with the purpose of manufacturing profitable
persimmon tea beverages.

The industrial property right is to be secured by applying for both
patents on high function persimmon tea beverages as well as
brand-new functional food matenial.

Furthermore, much demand for to be made by actively publicizing
the superiority of the biologically activated substances of persimmon
leaves and by processing persimmon leaves as materials for medicine

and food.
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A2d Ay AEe] ¥y

Aol A48 ZHde AF F H=AdAM Aists AR A=
A

2. Y olME FEES £

Az" 79 10kg, 60% acetone 7}dte] A2AA 24A7 &£
T AMEE(1,690Xg, 30min)dte] FARI AHdES AR ] A
B2 A 60% acetone & 718t 92 & AAE 43 WHES
Ak e AANE mol wF o3t chlorophylle AlAstT 2
19 %82 WE ¥ acetone FEEZA EFHE AT AEE T3

9.

3. 34 AHEH 54

1) Glucosyltransferase(Gtase)

Glucosyltransferase A3 &4 23L& JdE EAUE Endo 579
Ao wel PR F A &L 018me, 712 (sucrose-NaNs) 0.8

. Gtase 0.02mlE &3] ImlZ 3 & 37ColA 16417 ¥+ AIA

I AAAE Wl 254 3mE 718 ultrasonicator® oA 3} 3k Tl
< 550mol A EFHEE SAZ F OS Ao wat % ANEERA ot
At

A 8l & (

\O
o\

) X 100
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714 A ETNA HAdE FAAe 44 glucan® O.D. 550
Zroln B 74 57 AZ¥ acetonFEES HUTOE A ¥
20 B84 glucan OD. 550 gkolt}. sucrose 12.5g, sodium azide
025g¢ 1402 0.062M potassium phosphate buffer(pH6.5)ell & 7§38l
z A8t glucosyltransferase & LE FF FAHANA TUT 499
154} 32 A& Ay A&

2) Tyrosinase

Tyrosinase X448 &4 WYL tyrosinase® Z&3F APHE=
dopachrome$ Bl MWl 98] ZA3IE Yagi =30 who) wal s}
93t}. Mushroom tyrosinaseE 90unit/m¢ 0.5m¢, 7]1&EA DOPA 0.5me,
buffer 1mee) Egdol] AEE&H 1me H7F 25C, 283 WHEAA 475
ol A 2433 dopachrome®] W3E A oz AU

3) Xanthine Oxidase

Xanthine oxidase @443 Z4%& Stirpest Corted] B &
o) 2As9ty & ¥g-TE= 0.1M potassium phosphate buffer(pH7.5)el
xanthine 2mM& =9 7]dd 1mMol ZEad 01me @&
01mME 7tz dzFoE B FFFE 013 7sted 37Tl
A 5E7F Wb A I I 20% trichloroacetic acid(TCA) 1mE 7+ato] Wt
24 Zg Ay YARHs Y aNEdS AAGR F Ny Fo A4
g uric acid® FFE 292mo)A A Loz AIAE&ES Tt

At

8879 yric acid WA
A &(%) = 1- X 100
=9 uric acid A
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4) Angiotensin converting enzyme(ACE)

ACEA 827 %4& Cushman 59 Wyl 93t o). F,
He32= 03M NaClg 3#3= 0.IM potassium phosphate
buffer(pH3.8)°l 7|3 (Hippuryl-L-histidyl-L-leucine ; HHL) 2.5mM-<&
=9l 0.15m, ACE 0.1m¢} g&d&d 0.1mE E&sty, gz &
d oAl FFF 01mE kst 37TolA 3083 HEEAI7IA
IN-HCI 35m #7l2 w8& FX A2 H 3me] EtOAcE Mg ¥
EtOAc 22 2% H £uE& FHANU JAE 2me] F/HTE 718t

229 hippuric acid® F%% 280melA =H35ch

4. Thiolysis 9] & thiolether XA 4 2 AA -

A& 10~20mg& ethanol 5~25meoll £-33te] acetic acid 1~5md,
benzylmercaptan & 2~6m¢ A7} F 100TAA &3tz 1 W8
€ %3 ¥% 94 & Sephadex LH-20 o &8} 12 &&stxn &
3 ¢rEAR FY 28 97X wE AASAc o] W && &4
60% methanol ¥ ethanolg Al&3tgom &£&5&EE Imd/mingE &%
AT

5. ¥584d g

A& 5~10mg& acetic acid : ethanol (1 : 9, v/v) &) £33
% Raney nickel & 7}&te] A&oA 1AL HA A ¥E T8 F
3 4d¥ Raney nickel BAESE A% F A} wFstn &2 80
ethanol & A% Sephadex LH-20 column®.& A A st

6. AsEZ9 FEAA

INE FZ2EE FHUZXIS A& 350mgE Sephadex G-50
column(25%20.0cm)e] <8 YA §EAL FHRTE A&tz
£2 £5E In/min® tubed 3mS FH3 glucosyltransferase,
xanthine oxidase, ACE ¥ tyrosinase AsE&Y 43& & ¥+ 27
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%z A7t} ol9d E Aol  Sephadex LH-20 column (2.5X500cm)oll =
Ol E ZZHEoA FAAZH 350mgS loadingdtd ¥ #E

" 23 methanold AHEatH #%F £EE 08m/min® 3m¥ # 3t
o AAPS 3 & FYPd2 FHAXSAY

P

7. 5% ¥¥x: 3

79 B FE 50mgel 5m-& FIbsta 2417t E<F shaking, FET F
244 28 (1,690xg, 0min) & T o|HAE 33 wEdY d2 A
Ao} & UV/Vis spectrophotometer® 200~400mm3}3ol A Hdf &%
2XE ZAEAH.

8. TLCol ¢]3% polyphenolf9 A

Columnd] 93] 288 &=%L cellulose ¥ silica gel thin layer
chromatography (TLC ; 5.0x50cm)el 2~103]4 spottingstiL
cellulose TLCY® 2% acetic acid, silica gel TLCY benzen ;
ethylformic acid ; formic acid (1 @ 7 : 1, 1 :7 2, 251
VvV &g AE 9 AAAEE AgddA A
Cellulose $} silica TLCAOA FeClsoll 98] Aoz AdAEHE &4
& 7}55383 polyphenol® FA M silica TLCAIA FeClzol H] 3k
J Mo 2 anisaldehyded] <3 ZMeozm dARe= EHE =Y
polyphenol & # &3} o},

9. Hg gHEd ¥¢ ¢ AA

1) Sephadex LH-209] ¢]g A A)

ANgel 9o utat column® AAES FaAJe dAo o3 &t
9ttt £ 8vl= normal phase typel 24 EtOH—H;O—Acetone %
60% methanol, 60—80% methanol® reverse phaset H0—MeOH—
Acetoned] £02 £&A#A TLCAAA polyphenolfF % ETFHE &
218to] poolingdti ¥F A3
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2) MCI-gel CHP 20P<] ¢} & A A

MCI-gel2 ©EA polystyren gel2A F&FA4& o) &3H &&&v
= 9wAHQ reverse phase type?! H:0—MeOHZ £&3}i
polyphenol$-5& TLC oA &3t

3) Octadecyl silica gel(ODS)el €3 #3

dZa) 3t # silica gel2A ® AL Bondapak Cis, Fuji-gel2A]
E AFojA = Bondapak Cis, Prep-PAK 500/Cis, Fuji-gel ODS GS3,
Cosmosil 75 Cis-OPNE F & Alg3931 & S9EZMHE H0-
MeOH typeg AM8-3F5ith.

4) Toyoperal HW 40(TSK gel)
244 vinylpolymer24 B A¥ME 30~60m ¥A =719 fine
2 AlE 39T £2 492 ME H,0—>MeOH, H:O—Acetone typed H
3.

A3 AFAALe A% L nF

1. 9 oMM E FEE &9
Azd 729 10kg® Fig. 13 o] 60% acetones 7}3te] Aol A
24X 2% T AAEF (1,690Xg, 30min) 3] FA AL JAES
AR o] AAEL A 60% acetone & 715t H42L & JAS
43) wrE AT 2+Zre] FAAE KHop $F I3t} chlorophyll &
Adti 208 FEEZ THE F acetone FEEZA EHIAT

2. N E FEE AY 52AF FE

7 10kgol A 60%9] oA ES 7tE] FEF &AL FHIAXRANA
T8 A3 glucosyltransferase(Table 1) ¥ tyrosinase(Table 2)A]
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lEnes  #aES  wh glucosyltransferase® slE  1.8%X 10 “mg/méoll A
16.72%¢ A& AFoE 1.8x10 ‘mg/meol M 82.86%, 0.8mg/meolx 7
o] &g Ayl #AHRT Tyrosinases 0.8mg/mlol A 21.65%2 A
e EAFAU dwFH & phenol e SFEH G AL A
2 quinone¥ ¢} WAL BRG] FFAF N AF HGH g
oz TN HAHNEE doH g4 EEASE dodle Aoz F
SR

Table 1. Effect of acetone extract of persimmon leaf on the
GTase activity

Persimmon
concentration Absorbance Inhibition
(mg/mb) (550nm) (%)

Control 1.447 -
1.8 0.014 98.03
0.8 0.0123 99.00
1.8x10" 0.248 82.86
1.8%10° 1.201 1672
1.8%10° 1.454 ~

Table 2. Effect of acetone extract of persimmon leaf on the
tyrosinase activity

Control Persimmon
Concentration - 0.8
(mg/md)
Absorbance
(A-B) 0.871 -
(C-D) - 0.63
Inhibition(%) - 21.65
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Dried

leaf (10kg)

«— 60% Acetone

Extraction (24hrs. room temperature)

Centrifugation (3,000 rpm, 30min)

Precipitate Supernatant
«——— 60% Acetone
Extraction (24hrs. room temperature)
4 time

Centrifugation (3,000 rpm, 30min)
Precipitate Concentration
Discard Filtration

Chlorophyll Filtrate
Discard Concentration

Acetone Extration

Fig. 1. A procedure for extraction of dried persimmon leaf.
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Fig. 2. Elution profile of acetone extract of persimmon leaf by
Sephadex G-50
Colume : 2.5%20.0cm, Flow rate : 1.0 m¢/min
Elution solvent : HxO
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3. A EA e REAA AT F&

1ol e]l  acetonesEES F@AZEe]  Sephadex G-502=  gel
filtration® 23 A, B, C, D, E9] 5%# o2 R Y=HUAL(Fig2) 2449
yield(%)= A : 54.14%, B : 29.26%, C : 46%, D : 806%, E : 391%%
th(Table 3). 280nmol A EREE ZE Ed F 80%°l7d0l £E2H% L
358 124%2 g $e FEE BRAFAUY.

tlo FI

Table 3. The yield of fraction by Sephadex G-50 of acetone
extract of persimmon leaf

Fraction
A B C D E
Weight(mg) 235 12.7 2 35 1.7
Yield(%) 54.14 29.26 46 8.06 391

4. FEAANYF E4A A

Glucosyltransferaseo] 3 s &A4& ZAE 23 A & B £8<
oA z+zb 93, 50%9] A7t BFEYIL(Table 4), tyrosinase | = A,
B 282 25 36%9 As Zst #FE ) 280melA HohEFEA
2 2= B3 % BExge] &1, geld B £3HE £d2 FAEU
(Table 4, 5).

5. 338y ZA3 proteinase k A ol 9% §49Y

7+9 o] Sephadex G-50EEEoA AAAH Gl A A
& BREETE ZAS AT A7 240~280mel A Ho FFAE HE
W tHFig. 3). o8 A &FFXE 2= EFZE DNA, protein &
phenol ringe 5 A2 FAHALY proteinase K, 7FEA 2ol <
8] M3 glucosyltransferase, tyrosinase A& <@l W37l AT
(Table 6, 7, 8, 9).

, B fraction
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olgfd AN FAAY AFEL 7XE EAR 7Y AFEL proteinolH
DNA7} obd 7bsA& AAbste] wo] 24522 polyprenolde& e
AEAE P EAT BYEY aaAHL EoE 21k gk

Table 4. Effect of Sephadex G-50 fraction of acetone extract

from persimmon leaf on the Gtase activity

Fraction
Control A B C D E
Concentration(mg/mé) - 1 1 1 1 1
Absorbance(550nm) 1.423 0.087 0.703 1.181 1.23 1.21
Inhibition(%) - 93.32 50.59 17.06 13.35 13

Table 5. Effect of Sephadex G-50 fraction of acetone extract

from persimmon leaf on the tyrosinase activity

Fraction
Control A B C D E
Concentration(mg/mé) - 1 1 1 1 1
Absorbance
(A-B) 0.83 - - - - -
(C-D) - 0.51 05 0.85 0.89 0.87
Inhibition(%) - 3855 3975 - - -

Sephadex$} Z& gel filteration A FEAELE F O ol
chromatogram& A3, A peak E2-& prenolf o+ o2 33HEo] &
3 FHe EA € stsAdel gue Rk Utk
oldd Bug %8 BA YW Ea8 EHEE S phenold B
€ BT g

Y 7Hs4
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g

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

persimmon leaf

Table 6. Effect of proteinase K treatment of Sephadex G-50

fractions on the Gtase activity

Persimmon
Control A B C
Concentration - 1 1 1
(mg/m)
Absorbance 1.27 0.12 0.54 1.17
(550nm)
Inhibition(%6) - 90.5 574 7.3
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Table 7. Effect of hydrolysate of Sephadex G-50 fractions on
the Gtase activity

Persimmon
Control A B C
Concentration - 1 1 1
(mg/mt)
Absorbance 1.27 1.18 1.28 1.24
(550nm)
Inhibition(%) - 7.08 - 2.1

Table 8. Effect of proteinase K treatment of Sephadex G-50
fractions on the tyrosinase activity

Persimmon
Control A B
Concentration -~ 1 1
(mg/mb)
Absorbance
(A-B) 09 - -
(C-D) - 0.57 0.59
Inhibition(%6) - 36.4 34.4
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Table 9. Effect of hydrolysate of Sephadex G-50 fractions on
the tyrosinase activity

Persimmon
Control A B
Concentration - 1 1
(mg/mé)
Absorbance
(A-B) 09 - -
(C-D) - 0.88 0.92

Inhibition(%) - - _

6. AAGRAEA &, AA ¢ TLC A& 4

72229 JAF Sephadex G-500) 97 ¥ HAF TAhAE T
242 AZEARAE IFFEL polyphenolfFet FASA HNLZE,
Fig. 49 Zo] polyphenols o] <38 @y EdL Esinh
F-1, F-2, F-39] fraction®® ¥3¥ % ¥ F-1 fraction°lA compound
1~47}A) 4289 3gEo], F-2 fraction®lE compounds 5, 63%=
& #=5AA AZZAAT. 2 compoundd TLCAA &g 23
polyphenoldt&&olgt A4 ¥ E monomer’t 2%FF, dimer’} 33,
trimer?} 12855 #9H Y7 FeCl® anisaldehyde FH o2 sprayrl !
Ax z+zr A7 2N JEFR S22 proanthocyanidinA & 2 2
=3 A B9k AFo A Sephadex LH-20 geldl HO%} methanol &
gagade wx W3E 2% ZI methanol 0%l FEAo] ot
proanthocyanidin& 7} 2o|7] Al =8te] 90% methanoldll Al #A ¢ EE 3}
3Eo)] 4&dHE Hoz #HAxAvl Ethanolg oA =  monomer,
dimer, trimer& 9.2 €% 593, MCI-gel, Bondapak Cis, columnellA =
methanol 40%°]WolA &&= Aol FAHA

_60_



a8 2 F-3 fraction®l A ¥ compound 7, 8, 93'5}%%-"— A A 8o
AQANZAT. TLCAANA a3 | P A2 3ol Hie
91ee ottt we Mz 9lolAM anisaldehyde-HaSOs 74 At
Al E& Aol 7R 4 "“\‘Ja B F91 FeCls &dolAE FAEe
Zg  duoh Sephadex LH-200] W&g @ /5 (001-10) &
e ALY o o] FFEL oF 60% WEe Sdd LEHHAT.
g Aae Bagd s3§Eo] flavan-3-ol THE VB EEE S

oz AN wgMog £ AT A¥EE Eol 3dE B
hydroxyl7|7} 1707} o 2gstn JAY the #9d gallate?t ¥
etz 2AHYT. FE2S5EAA AHE vns) 2¥ HAd 8
stee A FFHAYER Bo}l procyandin(proanthocyandin) A& 22
Hdn 2% dimeric oA A & gl A v
g & Ay

NlOoiﬂreL;%rS‘l_«JOlDrEOlOEé
ob
)

et
2
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Persimmon leaves (10kg)

l—- 60% acetone

Concentrated Extract

Fra. - 1 52 Fra - 11 P M-1 Fra. - [ M-1
Discard M-1 S-1 S-1
S-3 S-3 S-3 S-3 B-1 M-1 S-2 S-2
M-1 B-1 B-1 S$-3 S-3 B-3 B-3 M-2
B-3 B-3
Comp1| | Comp2| [ Comp3 Comp A Comp5 Comp$ | | Comp.7{ | Comp8 | | Comp8 | { Comp.9
564mg 262mg 2.Tmg 1082mg 207mg 2hng 110mg 86mg 35mg 155mg
1 2 3 4 5 6 1 8 8 9
Gel Solvent

M : MCI gel CHP-20
S : Sephadex LH-20
B : Bondapak Cis

1. MeOH —Hz0 (0:1—1:0)
2. EtOH —Water (5%—40%)

3. MeOH (60%)

Fig.4. A procedure for isolation of polyphenol from persimmon

leaf
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123654 1236514

FeCl; Anisaldehyde
1 : comp.1 2 : comp.Z2 3 : comp.3

4 : comp.4 5 : comp.b 6 : comp.6

FeCl3 Anisaldehyde

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

Fig. b. Thin layer chromatogram of polyphenols isolated from
the persimmon leaf.

Solvent ; benzene : ethylformic acid : formic acid( 1 : 7L, v/ v/ v)

_63_



A4d 4 &

79 10kgol A 60%9) olHES 7te) &% &4E THAEMNA ¥
=¥ 2 ZA53 glucosyltransferase % tyrosinase A8 && #2Hg
v}, glucosyltransferase A3l < 1.8% 10°mg/meoll A 16.72%¢] A& & Az
o2 18%10'mg/meol A 82.86%, 0.8mg/ml A Ao} ke A a7t #2H
2tk Tyrosinase: 0.8mg/miolA 21.65%<2 A& HAFUATG Y
acetone 5=5¢ ZAAZ3Y Sephadex G-50LF gel filteration
A3 A, B, C, D, EY 58%oz2 FIsdxn Y yield%)e
A:54.14%, B:29.26%, C:4.6%, D:8.06%, E:3.91%%Ath. 280nmeolA &3 =
2 zte B2 F 80%oldeol £EHALY IFEE 124%F v F2

PRI

¢

et

o

%29 AT Sephadex G-509] 2|3 R EAH FAAH3 &4
21z AR E FIEL polyphenolF&t FAEA HAon=Z
polyphenoli E2HHo] 9& @d 18 Edstdth F-1, F-2, F-3
9 fraction®.2 283 ¥ F-1 fraction®lA compound 1~47tx 4% F
9] #38&o], F-2 fractiond]l A& compounds 5, 63 ES T4 A sl
AARA AT 2zt compoundE TLCAelA #<1& A3} polyphenols}t
Bolgl A E monomer’t 2%, dimer’} 3%FF, trimer’t 1F/FE
8915 3 FeCls9t anisaldehyde F %22 sprayrlZl A Z+zk Z A3
LS UJEMYWI S22 proanthocyanidinAl 2.2 FA&HA At
28 o] A} Sephadex LH-20 gelol H:09} methanol E&&d9 5 ¥
32 823 A3 methanol 30%9X &&A o] %% proanthocyanidintF
7} Hol7} AZEe 90% methanolol A A RE 3§FEo] L&He
Aoz AUt Ethanol& ol X+ monomer, dimer, trimers o &
22593, MCI-gel, Bondapak Cis, columno]A £ methanol 40%o°]u
A EEEHE Rl FAHUT

s18)x F-3 fraction9lA¥ compound 7, 8, 93#ES I AA A

0: )

AA B At Sephadex LH-200 H&& @ F/HF (0:1—-1:0) && &0

e
Ko
XY
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2 A48 u o] FFEL oF 60% WHE LA EFHUT o] HT
Aae Ba® 39480 flavan-3-ol F4& V|EoRdE £ ©d
o8 ZAHN wgMoz Be ALY AYEE Hol H3}E B
hydroxyl717F 1707F ©f A@stn JAY o 290 gallate’t &7
gatrzz UG FE5EN ZAE vus 29 A" 5%
zo A ETHXAEZ Ko} procyanidin(proanthocyanidin) Al E 2.2 4
A S BEXAFE dimeric ©)FdAM TE 3EEC] ©E =0l
AgEo YSE AT F AU
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HofJls

A1 AL A3 Y9

oo ol &4 I e Ax NEEA Hie HEFLER, WAA
Moz zHED e M dNAA FB T FUE, RE AxA=
A o50% B AE7F A4ER gew, Ao wg AT7h &us A4
WA, $euet 2o dAERa2rE U84 BAE ATHaA e
wEgol AEHIIT

GURE STuT 2% olgelAd 2 Astm, dee Be dF, 3,
Qrol 1 YAAZ ¢ desh ABA g del AR e B

AzA ARl =ol AMuiAAT AgAargo] HIol FAHS FrhstE 3
= ZAo, YA dFoez PAHE FAE F9 FuUE IHuid
422R+E ool AALH A T

oo B FUY ATFEE Y ANAR B, A FA
B 2N e 53287 tannin®] EAWO] AAETH, FAAIYE
B So] mugz: Y P =g, Kameda TV #AIN £
flavonoid7F T8¢ o]l H i 9= angiotensin converting enzyme
g9 AsNEL #EPT dgoen, Okonogi 5L tannino] WEA
2 wtglae} 49 AEZE, WY V5 FELE Fol JE AR R

B odpe $7 Jde 8 7Y Ao g oG Hgd anE
Fozxe #ed ZAE AR FF4 Fde

2H2E Nygy 2238 7A%F polyphenol T ES £7 L HFA s,
Hadr)s & A Ads, ZAE 450 42448 9 99T 24
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A2d AFAEe BH

1. TAAs 2 A¥F
2 Ay Ag" 7-}‘3:2% A R AEAA Aufste 7‘4—‘?—% B
HEA] AFREA] B X 9o 3FEA 1996 5%%’— %
Al oz FHA ‘HX] *ﬂ AN AS AFAT AHI
o3& AMAY % polyethylene filmel ¥l 35 Lol
23l th. BALB/c, Wister rats ¥ Sprague-DawleyE =8 271
A ATPdo2HE B Wol 7~10F€ AL A&

2. AgFq 2 39 EnA

Al8E 1093 BTFFo
R EERE

1 l
6dAFY FHARE A

Fig. 1. A scheme of sample administration and immune

induction.

g 2lo & SRBCE Ab&3tt. SRBCE PBSE 33 A3 % il R
< #Y AdE dFHoz 1x10%el/mo] HEE ZA§ SRBC
0.1m¢E mouse Zgl AW FA2 WYAZ F 494 thymus,
spleen @ YZTFE HZFA AGAE BHPe g

3. 739 A3 A ¥ (Peritoneal exudative cells, PEC) %4

Mouse] B7e] 471 ol §3te] PBSE FUstn & AN &
¥, BAALE AASGAT. AN AERAFAL 500ge14 1087 ¥
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A¥-gslel A4 dg AAsT RPMI 1640282 33 A (500g, 10min)

sto] MEss 2RI

4. ¥ Z A ¥ (Spleen cells) A

Mouse?] E¥-Z A7Nsly vjFE & 3, Edsto] AxFFY
o2 whgo} 500golA 1083 Y42 vt dAdEY F 4F 4L
AAGD HEFE LAsr Hstd 0.83% ammonium chloride
tris(ACT) buffer(pH 7.2)2 &g tho RPMI 164022 33 A & 3]
i, 500goll A 1087 YAEY3I AEFE ZASAY. AExF A
& PECY spleen cells® trypan blueZ g% F, FFAMD
(hemacytometer) & AH&-3te] @AmMA AeolA AHMEFE FAS A A}
£3rA 0,

5. Thymus cell ¥-§f9 =4

Thymus cell #F9 ZA+£ slpeen cell F9 A HH E+Ah

6. AIXY AQAY

1) Plaque forming cell(PFC) &A

A AaAMES] #HAL Cunninghgam ¥yl ojain, FeFexe
10972 #3m 6YA SRBCE 1x10%ells/mio] HEE 2Asd
mouse?) E7 o) 0.2mf FAM3FA T}

49 F v} HES MEFFHe wHEC 33 AFH F, 1X
O°cell/mte] S|=E 2§ spleen cells 200469 10% SRBC 36u,
complement 21p 28] 5% FCS-HBSSY 143ub& E33ts, Azt
Cunningham chamberd]] ¥ 37C incubatoroll A 1A]1Z} i &std &
APAAE Feo AYF7 Sslg FHE E¥(plaque)o]l FAHE
o olulo] &8N E Ao FARL AxTE AAsAC
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2) ¥ A A ¥ 9] Rosette forming cell(RFC)¢ 4

B A £ RosetteB A A XS AAE method in immunology Vol
A 7l el gt gt &, vl FAE B{A@2x10cell/mt) 200
w2} 1% SRBC #f9 20048 A gl @1 EF3t] 1700rpmeli A
AEHL F, )AL A E{AA FFAdwe] FU5e] RFCE
A7 #FE @A dARA vF AT SRBCA 37 o] HAE A
EZE RFCE #Asto b 349 Fato At

RFC per m in rosette mixture / Viability x 10 = RFC/10° viable nucleated cells

3) A A5 &4

ARAE FRAAY 59 2 5AHL Engvall 59 Bgol o3
IgG BFF 42 FJMT FAAY 508 23 A2 1A wig
gh. 2nd A Rbelg- ®2 dA2dM 1247 #HYd F OPD
(0-phenyoenediamine dihydrochoride) A 7|31 2M HoSO,E Al
AA ¢ & ELISA-leader® &3 3 ch

7. Macrophaged] A ¥ 4%

1) 34% &

#% FAL MR FPY wwel wme B CPREHY
(8x10°cell/mt) 5049} M E H-§N(8x10%ell/m) 504, 18T 5% &
Al mouse ¥ 100uE V-bottomed microtitre trayol Fste] CO,
incubator (377C, 5% COz) oA 3A1ZF wl %3t 43 e,

i & 2% 50uE H A Sabouraud’s dextrose agarel] &7 3
5TlA 247 vlgste] MoldE CP colonyFE Ao Az 2 s)
g CPe WA4-E BA 3T

8. ddz27] B#d 4%
1) &dA27 g9 =A
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Egg albuming ¢#dE7) gdoz ALEdth &, 2w/ =9 &
&Ny Z&F9 complete & fraund's adjuvant® EFHA F3H&
ZAIE ALRE H3E AL whga AS giEFY 1004 8t
At A2 WY 3 2F 14eg & 33 WYy, 1F, 3F R 5
zZxd] 39 B ztzhe] FEE F4F thg A¥sHA PCA 4FH

3 % histamineS A 3}A

2) PCA(Passive cutaneous anaphylaxis) 4§
PCAZA L Permi $'9¢ wio) 3. Fd49 2] @A gAY
0.1 uld 24A)17F Fo| egg-albumin + 1% Evans blue dye/méE

ma] AuEAL A PCAC o&fl4 AAHd FE w¥E AA 5m ol
?l Ao YHoF WA Qs

3) % histamine 73

Histamine &4 /AP o] wel Ag@ch ssde] A=
ANEd AP Y 0omE EFSA v £¥g IN HCl 1L.OmE
wan & 4429 4d. AA 4L BuOH-chloroform &W& 2
3 o< 02% O-Phthal aldehyde(OPT) ®HAZ L33
fluorometeric spectrophoto meter(Act. 360nm, Fluo. 440nm)ol| A}
3t ot

A e
ox NIO N{N

A3 QA7sAwe A 2 1@

1. 29 289 @478 A= 4%
7+el polyphenol FEE 7¢Z whf2 EZd T4 F uFE A
Z3te] 4L WA AXE RHdd uistd C parapsilosis(CP)% C
albicans(CA)S H3 &2 zHgd dg 489 ZA+= Fig 2, 3% Z20h
CPd| W& 4% t2F(246%0.34)9] Hl& polyphenol 33E I
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=(72.6+6.4)9 TM(82.3+14)2 candidacidal &I}7F dAFHAoY,
polyphenol 3&E 1(264+47)e FAXE vetlAE gy =3
CAdl g 4B FoATF sloAe EHTE diETol 1278+
73(27.8%)21 ¢ B3] polyphenol 3FE I & 108+£3.5(70%, p<0.05), I
= 833+11.2(76.8%) ¥ ML 25£59(93%, P<OOE EE A& FoT
ol A gaatgo] & AoE YERG.

Candida’= Aspergillus, actinomyses 53 #Z-& H[RAA A A+
2 ARAdAE HAAE A AT Aol A4APT A,
WA oS whe A, WPy o doFe A T HF°
Hes At mE ool e A4y B, @ ITHEFS] FIolA
12 A 2ae zAs I FAME Candida® AT FHol 7HE

z golgm 77 e 7@, A% AE, APy &5, LF 5
& JAYE, Yortd e dE Ase er dEA Jod, o=
=g glole] C albicans®, L Y NE C parapsilosis®t C. tropicalis=
ey gk,

o] 28t candidiasis® ¥€¢le] HE C albicans$} C. parapsilosisel i
sted 719 polyphenol 3FE I, I 2L Mo i &H5E &8
9ate], 7U7F RS g T wFgy B EAdE dHAE T
N A o]So] e FAF S #HAT A EE APLAM =
o] wlsled 494 dE Ao FAE, fAMEY FHHES
FMNAE 98 F AR

o

N

N

Lo

£8w JAo v AE F

g4 Wk AHAFE WIAANZ npg2e HMFAREE
cunningham chambero] WA T BAE EFste] wgsiAl =9
gARA AEE WY FERIS WEIA =y, dEd d9IEFd
& #3919 HP o AFsARG. d7lol RA AFE FAN 22
Agte g9, 1877 oA plaquert 4 FAZIAEE A
7 QA Bk olEld HHE olgse, WIAHITE WA vpp-20

2. % 238
3
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7+l o ZHE 2% . 28 ® polyphenol HFEE w2 HAFd 10¢3
Eod & w2 B3 A4 vtazgR e udE JEse] ool
gAMAol MAE Gee 4¥F AFE Fig 4904 BeE AF 2ol o
z3o] B3t ¥EUt e dF 35289 FATH WEEFEE | ol
HNEZ2EE oA i L FAYMHE SR, A€
ghao 28] 92 SRBCE i3ty 2L NS F4ste A2

{1
_;;
o 2
b
i

W AAE BgAede AR TS tR2T (491459 Hste] Hd
9l polyphenol 8TE 1& 8 + 11622 #FAA
polyphenol & M(92+11.2)% M@112+73)<=
(p<0.01)& YEhHY AFF BT/ AyHgris @
By FAAdFe) Hold Reg Yehwoh =3, FFFAAY A2
AeRE 4380 YL AP Ay, v v FFOE, g2
(61%£0.6) ET} polyphenol 3E [(65*17), O(71£1.2) 2 (95 =*
52) EFoAN §9A4(p<0.05 p<0.0D)& uYehlRen, E3] polyphenol
e 09 MAA ¥ FAFES dehi

QA QoIN WAYSS gRete HFAEE ¥ET, vt 2],
Y7 Foz olFoln gon, vz iAo HAAEE 35%7 T
AX, dgF 40%7F B AlEolH, oF 25%7} WY P} vlARHAE T4
ol gk E3 Wolr|5 S e NYATE YFERYH FE T A
Zg wA=EE @43 =Hol w42, phagocytosis, lysozyme,
cytoplasmic granule, PGF2 ¥4, 724 2 FFF4E 59 98<=
st ARGD. o8l 715 S e vFAES BF vtEERA 2R
AE 2GAe A AR S 4HT 23 FILEFH Y -
A A% polyphenol 3FE 1, I ¥ ME FA% AFPTFAA izl
)ste] A AAke] Z7kEl AL Okonogi §Y0] B1 7 ¥hdo] ®4
e BREAYE A4S gvtE Rud §A% BFE YEha ok

_73_



P-’

FAFEE 9 rosette A ] nAe 9%

ANge FEZTE A4S o s T JZPo @l 4Tl
HAY AETF4 AAH rosette B4 el b deE o &HL gle
olglg HEE o]&dd, ntf-2d BIFHETE WIAU A, 10¥Y
Foigt F, vA 5F uta g g Bt AE F59
J3ldct o5 HIEHEFTE EJAA ARF T F rosette I
&3t 23 Fig. 59 #oh

v A X 10°% 53+£0.0749] rosette® '%‘"éﬂ‘ii’xitq, d
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gl
%ot polypheno] QQE M 62£528 #94 (D<0.05)% L€}
Wtk 8|, #FUe2RE 35 - £99 polyphenol FFEES 1093t
B} Fod F FAna 22 e rosette BAAE AP A3t o
} 24.3+2820 4 ¥]3} polyphenol 3l&E & 60%89 O& 79=L
96 ¥ ML 783x522 AT EFAM =2 F95F(p<0.01E e
Ribci=s
Wybran 53 Minowata $'7& &
T B85 rosettedE FAHY F
Tt FEYa, TxE o =3 o 4]
AlA rosetteE FAde HETE ASIEEAN FY Fo THZAY
T4 HMEE 4% ¢ don R, olHd EadA & o gz
o H3] 7Y polyphenol SFEEE T3 vFH 27 vlaz A
oA rosette A AMEZ F7HE & o5 AFEES T MXE A5

e ALE AlaEH.
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Bl A Eg 2x10° cells/mLel polyphenol 3+EE<S F=4(10 ng
/mL, lmg/mL, 0.1 mg/mL¥ 001 mg/mL)Z #H7iste] wigd 2o A9
T ERA vE JEHZ MNEVF FAHe AR #FHJoH, o
Zgtol vlgte]  fro)Ad& JEIAT v AEe 449 AsE &8st
o 24A17F, 48417 B T2AHE wigE A, diERTd e, Adae

44
Aohi Bass Qlel, YA £ - FAd SEHE F¥E I, I

WM EFA uAAZ visted AEZHe] fEE B 4P dns
FAR 3He BT

5. % FEEY FEYFAFA2 AF ad

np9-~A9 #-9 ¥ E9 Freund’'s complete adjuvant®} ovalbumins
B3 gdoz 1), 25 R 3] AAA WAL H, Az HY f
2w 3 ZYdE FEE [, I 2 ME 34 54 5% F, 22 ¥
JozHE YL HEstd FEHS AxAT. £d FEHS 2w

B

3 % ovalbumin® evans blue dyeE % AFo] F43Act A
| 243 5 3~5A70] AHd F ratd] FHH FEE 429 A
7ol bmm o] A& FAHOE HA3Y PCA W& A4S A=
Table 1.3} Zt},

13 $9& S8 PCA W&o ATelNE gzl 1609 W, 2
H#<¢ 79 polyphenol fraction 12 80, M ML 4091A ¥+&& o
el 23 &9 33 Yoz AN F x2S 320 2 160
o2 veigth oy, BE AE FATdAE FAIY ohpd AL
Hrgo] w$ FaEHAoew, B FoF F fraction Mo] /M 2 &
HA7t dE Roeg ey 7oA AAF polyphenol 3H3EE¢°] PCA
g A Avled 237 A AeE YENT

=
9
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FEUR ofYFEgAILE HAAS FH UAJCE AAHE 19 &
27) W o skl HAHE Ao, Kiyoshi 57¢ %3, $F4
FAHE 150~300 mgkes ATF9 Ue W FEIAF ohpIHAXL
& P A5 gzl HEe me FoA e FE B A
Havn Basdd. =, =i, 253 4 A FEEZRE
(-)-epigallocatechin(EGC),  (-)-epigallocatechin-3-gallate(EGCg) ¥
(-)-epicatechin-3-gallate(ECg) & ¥ - A A3t rat F 100 mg/kes F
ojg A} PCAd g JAEo] W9 2 RAoE BIAIY, =i, ¢
A 9 FAe) lojA Y PCA AaEde o€ FE FAEEY
(+)-epigallocatechin, (+)-epigallocatechin-3-gallate® ¥])#3}9] (+)-epicatechin-
3-gallated] &% Ao s RuFGT]

An £99 R oad = FUE (+)-gallocatechin, gallo-

catechin-(4 @ —»8)-catechin®  prodelphinnidin B-39], Tomoaki &

&

A2

m

7ol &= catechin, catechin—-3-gallate, gallocatechin % gallocatechin-
3-gallate T8 TEE FAHHI Y& LI Ao B 9, £F A7
obupd et = whg-2 AzstE 7Y polyphenol 3HHEC] o3 Aol
AtrED olE g HAER Aol FEAF oA WEE AY
A71E e dde 2 dd27) 489 AsARA dRayol o
FolAa ey, ddEr] FEEde gdd, SHT FREI 21X
gy oz A5 A F3] AFEH YA, old tiF F&H
ol Fztgo] gle thAA g Aol 27HT e AHLE B
WY, 749 9] polyphenol 3+g&o] F-gatelad AtrATh

6. Y F2E9 s|2=€HW JA &}

7+ 9 polyphenol 3FES 13, 23 2 3% Yoz 7 v
o] B7bol| 3U7 A& 5 T BxAWozRE HAE AFHs ¥
% histamine §#& AP A= Fig. 9.9 2ot

¥ % histamine ¥&F F AN 89 Qo8 FA7)A] &
o] histamine T #H& 561034 pg/mlolen, 13 &ddFo Fo gz

rlo
ox
02
r_“
2
X
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Te 54%027 pg/mLE AT vz FF¥E deuded, 7@
polyphenol #&E IO-& 20%£07 pg/mLe ML 15+06 pg/mLe2 3
A5t Btd 83 histamine 87} gAE RAo2 UErw o, fraction
57%£03 pg/mLe 2 EFI Xo]& Ho|A Fskth 24 Fdo=
3ol Yz FAAY histamine TFHL 1151469 ug/mLE A &E&
E FoAE fraction 1S 401£153ue/mL, I+ 1.84£1.0 ug
/mL, M 3.85+203 ug/mLo2 Yeh} &2 794 (p<0.0l) e oA
g7t #FEHeH, 33 ez AFdd AAME FAR AIFE

Btk & YRTE 726127 pg/mLel WA polyphenol fraction I-&
3841023 pg/mL, I+ 1.8+0.08 pg/mL B ML 1.42+0.05 pg/mLE
eyton, ¢E F£oF F fraction Mol 7H ¥ &F& Bow, 4
3 Auke]l @i 7Y polyphenol FFES FAF BE ToM BFLE
#2 5 & histamine §#Fe] & A2 YERT

2t e R 240 FE2 F£EFAEES AL e 2HEE
A amineo. 2, dxFd dEEFHo glon, HHAE AFLEER
e oA, FAY BRIFY AFAHA dRYAE THANA Avt
Aol WSS fdt AylE BF2 gaA g

Maeda 52 2 %Z 4] u|wtAE histamine F A FA) &
3 Ko A compound 48/802.2 HE® H|TAXZRE S histamine
fgor BE A F&EFo] histamine FEdA EFHE YEUUoH,
%89 A%l phenolic 3FE 23 Rojgtn Bisti glof, o
7o v BE AFTAAM FFoE FHYHE S|2ERlel fFo4
AA FaEHE FAFg 2 B AFAAS A1 AFE U I
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Phagocytic activity in spleen

CON PHE PHE4 PME PME- PAE PAE-

Fig. 2. Effect of persimmon leaves hot water extract,
methanol extract and acetone extract on phagocytic
activity of spleen cells.

Extracts of persimmon leaves were orally given to
mice for 7 days and phagocytic activity of spleen cell

was examined.
CON : Control(0.2ml saline/mouse)

PHE ! Persimmon leaves hot water extract(0.5mg/ml)
PHE-1 : Persimmon leaves hot water extract(0.05mg/ml)
PME * Persimmon leaves methanol extract(0.5mg/ml)
PME-1 : Persimmon leaves methanol extract(0.05mg/ml)
PAE : Persimmon leaves acetone extract(0.5mg/ml)

PAE-1 : Persimmon leaves acetone extract(0.05mg/ml)
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Fig. 3. Effect of persimmon leaves hot water extract, methanol
extract and aceton extract on phagocytic activity of
peritoneal exudate cells.

Extracts of persimmon leaves were orally given to
mice for 7 days and phagocytic activity of spleen cell
was examined.

CON  : Control(0.2ml saline/mouse)

PHE . Persimmon leaves hot water extract(0.5mg/ml)
PHE-1 : Persimmon leaves hot water extract(0.05mg/ml)
PME : Persimmon leaves methanol extract(0.5mg/ml)
PME-1 : Persimmon leaves methanol extract(0.05mg/ml)
PAE : Persimmon leaves acetone extract(0.5mg/ml)

PAE-1 : Persimmon leaves acetone extract(0.05mg/ml)
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Number of PFC/5 X 10 © spleen cells
o 8 8

Fig. 4. Effect of persimmon leaves hot water extract,
methanol extract and acetone extract by hemolytic
plaque forming cell assay.

BALB/C mice were orally given extracts of
persimmon leaves for 10 days.
The mice were immunized with 0.2ml SRBC(1x10°

cells/ml) 4 days before assay.
CON : Control(0.2ml saline/mouse)

PHE ¢ Persimmon leaves hot water extract(0.5mg/ml)
PHE-1 : Persimmon leaves hot water extract(0.05mg/ml)
PME . Persimmon leaves methanol extract(0.5mg/ml)
PME-1 : Persimmon leaves methanol extract(0.05mg/ml)
PAE : Persimmon leaves acetone extract(0.5mg/ml)

PAE-1 : Persimmon leaves acetone extract(0.05mg/ml)
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Number of PFC/10°¢ spleen cells

Fig. 5.

OON PHE PHE4 PME PME- PAE PAE-

Effect of persimmon leaves hot water extract,
methanol extract and acetone extract on rosette
forming cells.

BALB/C mice were orally given extracts of persimmon
leaves for 10 days.

The mice were immunized with 0.2ml SRBC(1x10°

cells/ml) 4 days before assay.
CON : Control(0.2ml saline/mouse)

PHE : Persimmon leaves hot water extract(0.5mg/ml)
PHE-1 : Persimmon leaves hot water extract(0.05mg/ml)
PME : Persimmon leaves methanol extract(0.5mg/ml)
PME-1 ' Persimmon leaves methanol extract(0.05mg/m))
PAE » Persimmeon leaves acetone extract{0.5mg/ml)

PAE-1 : Persimmon leaves acetone extract(0.05mg/ml)
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Table 1. Activity of spleen cells in a culture medium containing
hot water eatract, methanol extract and acetone extract

from persimmon leaves.

Harvest of culture supernatant

Dose(mg/mé)
24hr 48hr
CON 0.19 0.12
PHE
0.1 0.16 0.12
0.29 0.16
b 0.53 041
10 0.72 0.67
PME
0.1 0.14 0.19
0.34 017
5 0.90 0.34
10 2.11 0.70
PAE
0.1 0.12 0.25
0.28 0.16
5 0.41 0.35
10 0.91 0.45

Spleen cells from BALB/C mice were cultured at 5X10°%ells/ml in
0.2ml microcultures. The extracts were added to the well at

0.1lmg/ml, 1mg/ml, 5mg/ml, 10mg/ml and incubated for 24hrs (48hrs).
CON : Control

PHE : Persimmon leaves hot water extract
PME : Persimmon leaves methanol extract
PAE : Persimmon leaves acetone exiract

- 82 -



A4d 2 €

Ak 7+ © 2 FE polyphenol 3HeHE& {?’_—Blff}oﬁ el 7lsAd 4
Zzorxe ZAE AAstnA, W7l A @At T LY

A

e 39tk 799l polyphenol 3EEo] W7 Fol v Gl #T
% 9o zHE Eg® polyphenol FE I, I % Il Hf
st PSS AP A 2T vl AEE FAF ToA
ghx| A ako] ZrbEQon, B3 ZEHE FYE D9 MelA &2 79
e elueltl. Rosette 349 AT E 749 polyphenol 3HgHE
Is Me 5o3d Fola Ealg wgsd 57 A4 vfa 2oz oA
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H 42 delgd=29 sisty+=x 28

Ald ATARY EH3% W9

A& gdFoez FHHDL e Ay BHEZRE FAHHE @dd)
& %39, e Hu gut Fegez BF9
egE2A 2o @ FzsHo] we oEe Aol AR a1}
HZ Mz BErle AEE FA NEL $34 7271 A 3l
£ 5 group®] 87 A 7Asq AAa F AHEE

EA Butate BgAY F2E @ A= Y0 o AFgEY T
Z2 39¢ Y4 ¢4 &F BE7t wW§ F88 Sephadex LH-20
dextran gel#} reverse-phase &, X ©UY3FA polystren ODS %<
chromatography 2 %8 7158 o™ §54 A%2e] polyphenol 3}
23 P2 isomer 2o W aFH7F B9 0@ 2Az2 Fx
A dvge 35ty gulo ZAE Fo] AFYoR RE By g
o] 22L& 193t7] 98 [alp, melting point, ¥4 EX3 33
'H;, C spectroscopy, FT-MS9] 7]7] dlo|g} &Mooz 33 F2&
ARFIGY, g 434 gPosRy U 28E AR 9
3 VZARE dux #FAdY FFE A wE /8D, HEY C
F714 2 fyolneite] AHAEWIE FAEIN T ACE, xanthin

oxidase ¥ tyrosinase?] BAANEFHE FHIIHRT.

A2d AFALe By
1L %9 399 JEEY

1) A&
e dnk Ae B4 59%H 9¥97A WY 10del AH3A
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AOACYe| Fato] AAst). FEFHS 16T Az2y, 29y &
micro-Kjeldald, ZA1 % & 2#E& Soxhletd, 23 ¥ FFH 500C AH
B ALgste] AT 2 98E 125 % HaS0.9 1.25%
KOHEZ E&six dx ¢ 33AA Ao

2)ad AF

7+l 20 goll 709% acetone 200 mE A-LoA 4 dFt &S 2w
Batn oAl 1 o HJ&E 2 3 ¢E
evaporator® %39 100 M9 FHFFE /sl 22
15200x gl Al 16 & F< dAEEE 3 3 4dAsd =2
22, 54 Axsdt §4 A2 A8 FHF 10 mrkste 2 mE
Sephadax LH-207F 27 € #Yel 300 Mo F75E FIHAAM A
A BAE AAT S 10%, 40%, 70% methanol€ ZF 300 me4 FIHA]
AM olE &A FFIY ©d o|FAeE 3 m AHEIH 045 um
menbrane filter® 3-8l Sep-pak Cis catridgeo] EIFHA|H i} &
A 248 AAG S HPLCE #4133 tH(Table 1).

Table 1. The operating conditions of HPLC for tannin analysis

Items Conditions

Insterument Shimadzu LC-10 system

Column Shim-pack ODS(M) 300 X 7.80 nm.
Detector 254 nm

Mobil phase CH3CN : H:O = 1 : 4 (oxalic acid 400 mg/ £)
Flow rate 0.75 mé/min.

Injetion volumn 20 ul

3) Caffeine A%
72l 20 goll 80% methanol 200 ME A2oA 4 d FU¢ HEE 2 §
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WrEss A 1 9 A& 2 3 WBHEsY o]& FF, 978t rotary
evaporator® ¢F 150 MAEE G FEaAT. A7l ¥5E
oJ37)o) Qo] 3 ©l chloroform$ 7}ale] ofelF& st &3
} & 045 un menbrane filter® ©j3}3}e] Sep-pak Cig catridge®ll
A7 Maet 32 L AAG b HPLCE £43131th(Table 2).

Table 2. The operating conditions of HPLC for caffeine analysis

Items Conditions
Insterument Shimadzu LC-10 system
Column ¢ -Bondapack Cis 3.9 X 300 nm.
Detector 254 nm
Mobil phase Methano! : Hz0 : acetic acid = 30 : 70 : 3
Flow rate 0.8 m¢/min.
Injetion volumn 20
9 %A A%

A E 20 g& w3t 80% ethanol 200 mE 80T Fx&ANA 2 Al

7+ 3 9 utEEe & oqFstd x2ndg YAEEYVIRE 15200X goll A
15 B o gA42g34ad. A-4Ee A4 4L rotary evaporator®
7kt Az% F 045 pm menbrane filter® 33t Sep-pak Cis

catridged] EFHAIA MA9 i EFL AAT v HPLCE EA s
At} (Table 3).

2+l 20 goll 80% ethanol 200 mE 80Ce FZ#oA 2 AT ¢ 3

3 wEse 2% A% & 234 YAEIVRE 15200 gl 15
2 zo} APt 2 4ANYE rotary evaporatorZ #HY FFT
% Amberlite RI-120(%ko]& TRt 248 AP BHZAIA ovl
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2AE FFAZ] 5 5% NHOH 8402 §&A7A o8 Y 558 F
0.2 N sodium citrate buffer (pH 2.2)& 2 mé7}35+4 0.45 pm menbrane filter
2 73 g olu Al AFEEAV|ZE EAEAT (Table 4).

Table 3. The operating conditions of HPLC for sugar analysis

Items Conditions
Insterument Young In HPLC 9500 system
Column REZEX RPM Monosaccharide 30x7.80 nm.
Detector RID - 6A
Column temp. 75C
Mobil phase H20
Flow rate 0.5 mé/min.
Injetion volumn 20 b

Table 4. Specification and operating conditions of amino acid

analyzer
Items Conditions
Insterument Biochom 20 amino acid analyzer
Column length 46 nm X 250 nm
Wave length 440 nm, 570 nm
Column temp. 35T - 74C - 80T - 37C
Buffer solution pH 3.2 - pH 425 - pH 6.45 sodium citrate
Flow rate Buffer 35 mé/hr, ninhydrin 25 mé/hr.
Injetion volumn 20 18
6) i AF
i) AFe el 3g¢ uhAH F A 57w Fsho] ik
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Table 5. The operating conditions for the analysis of nucleotides

and their related compounds in persimmon leaf tea by

HPLC.
Items Condions
Insterument Waters Model 201
Sample NO. Standard, product.
Sample size 10-15u¢
Column 1 -bondapak Cis

Column temp.
Detector wavelength
Mobile phase

Flow rate

Chart speed

Sensitivity

Room temp.

UV 254mm
0.IM(NH4)2HPO4
1.0m¢/min
0.5¢m/min

0.15-0.20 AUFS

D ueg C AF

5 g9 #UE 6% metaphosporic acid 100 méol] mhadte] el A 2
A7F EoF W& F 045 ym menbrane filter® 338t Sep-pak Cis
catridged) STHAIA Mast 18z 8d& AAY oF HPLCE £438

R+ (Table 6).

Table 6. The operating conditions of HPLC for ascorbic acid

analysis
Items Conditions
Insterument Shimadzu LC-10 system
Column 1 -Bondapack Cis 3.9 X 300 nm.
Detector 254 nm

Mobil phase
Flow rate

Injetion volumn

Methanot : 0.002 M NH/« OH + H>O 300 m¢
(adjusted to pH 2.4 with 1% formic acid)
0.8 mé/min.

20 1k
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2. A2 &4 B4 £ ¥ 354 44

1) Melting point 2 [alp

EHHL AE 1~2mgS A vFEFH SAHAZAE ol &3t FA3)
o [alp & A8 2~5mgS acetone ¥ methanoldl &3]3} polarimeter

(JASCO, DIP-370)¢] 93} &4 &t

100 X A,
[alp= C X 1 ¢ °)

A Mgzt
l:c 1l me ol FRE ANEY
0: 23 celld] m=7)

2) Infrared Spectrum (IR)o] 9% F= 34

IR spectrume 23} &z FAYE o4tk &5 €94 *]E
lmg& KBr 100mg %3 & Ao wigsta g 713 7tdAdAE
Eo] 2AHsAY. EEFEEAE ANEJ B9 UX &L KBr #%& 7}
U A st AP

3) Nuclear magnetic resonance (NMR)ol] 93 X &4

NMR spectrum & FT %' (Pulse Fourier transform method) & ©]
235t £4AAE 7-10mgE A &9 acetone -De -Dz 09 5-20%
(W/V) B &2 &3)A7] 2 TMS[tetramethylsilane @ (CH3)SilE 71& =
A= 3l PMR (100, 270MHz) 3 CMR(25.05, 67.80MHz) .% & 8 3o
A g}

4) Mass spectrumo] 2|3 ®AF &3

A4 NE lmg AFE (10°~10"mHg)ol 7H4(100~300C) 7] 3HA
A 243 negative ion FAB-mass spectrum & ©}&3te FH3gr}
ol &7 Lu|ZE A& acetone/glycerol (50 : 50, v/v) & A8 ZA38
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M 23X zZAdA o)lLdy s&bgtE 2~3kV, o3t AYL 22~
28eV o] A& &&5E 100~250ColA AFEAE o

5) ¥4 1-'3—41
2N AE 2% (03~1mg)e 3 WAL Fgazste &d3 &

st AF FA2EA7Z Algd $FE CH HY ¥& 243
0= BExEFe 71Eo2 AR o8 &4dn.

3. %9 AA EA9 54AF 43

U 2 gozrg EIgstd Fx7F 24" ¢d E4L 10mM I
ImM E%2 ZAste] YnkAQl tyrosinase, xanthine oxidase ¥ ACE
A Y e o AsEHS S

A3d Q7ML Ad 2 nF

1. %49 A9 AEEH
1) duryg &
Zdel QA we AEe WsE Table 794 B d &2 3 %
2719 8 §FL 77.9~80.1% 9o Aol wet FAde A
< JeEhgith 3 EF 2% 29 ¥F S vxsgen 8 dd 1
7t E7hete AL AviHo] dgolyt AZEd. IE FFE A
U], AFEA FPRFY 3 EFFAA AR} Fopste] 7 H HaA
2 JeElQust 8 ol #adte Re R &Y Frbd "M 3E
gFo] Zagots A 529 nug xR 2eW 1%1**«1 &
e A4 wa Az Frete] 8 Eo H1XE YEd F FadE
S Yt AT olg o] AW o] 8dd HuAE el
4% o] W Miel MMl Auel @¥YGE Nacko 579 Bug o
Aageh. 2 2 2edo] 99 I FFo] FadeE AL FLE
Bajsle] dujz ojyd AoF Algd
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Table 7. Changes of proximate compostion of persimmon leaves

during growth

Constituent(%)
Picki C d

icking Moisture  Ash Tude Crude Crud-e
month fiber fat protein
5 7798 1.21 3.16 1.18 21.30
6 69.34 1.94 451 1.75 21.20

Chungdo
69.69 3.78 591 2.05 19.20

Bansi
8 70.39 2.82 6.92 3.50 28.04
9 64.19 3.3 6.33 2.13 19.35
5 78.56 1.32 2.99 1.19 19.07
6 67.49 2.05 4.09 1.32 21.33

Sangju
7 66.78 427 5.74 1.75 17.42

Dungsi
8 69.13 2.65 6.88 6.37 25.09
9 65.04 3.39 6.27 1.38 23.41
5 80.17 1.48 2.94 1.82 19.64
6 72.71 3.39 4.02 1.32 19.32

Chang
-young 7 70.38 4.3 5.69 1.75 24.26
Buyu 8 6838 304 6.85 637 2204
9 64.57 3.29 6.32 1.37 23.47
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3o WalE Table 83 Zth 2 ¥ee] wglE
a2t %—7}5}04 8-é—r~E1 A3 FAHAT AREA S BUgo] =gko
o AR F7E Ad dsin.

Table 8. Changes of tannin in persitnmon leaves during growth(mg2)

L Chung Do Sang Ju Chang Nyung
Picking month . i .
Bansi Bansi Buyujong
5 143 1.62 1.54
6 2.05 2.26 2.13
7 2.12 2.30 2.07
8 1.62 2.12 1.92
9 1.36 1.86 0.92

gd2 AT vFez EAsed FF, AU AFA € 2
o A w2 -G Holg HEhle FAY X4 T FA e
goddve AL 2fHARE L Aldoltd Nagashima 5'Y¢ w4
& Agte FAF o] FH A # o o] FAqdte T2 HYEOIY ¢
of AUAIA WorAE A& #FAgto]l Hu @ gto] Aste Fwnst @

2
N
£
kL
_O‘L
30
o

3) Caffeine A%

#elel A% F caffeine ?J"*QI Wsl= Table 99} #o] 69 Azl
Al, AFEEA 9 AEEReo dFE 864, 9.03 E 1486 mgBEA AR
9 caffeine &l 53] E}L 3FF EF FUMAT 7HEH
A2 Zaddnt FYFEFANA caffeine FFE 6¥S VFOE FUE
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=

HERA AFEA R ZzF 1724, 1659 g2 AP So] 1
7+l o] caffeine §FRTE 3FE BT wgith 99 HENiA] 2 AFE
A9 caffeine &L A&HA &gk}

Table 9. Changes of ascorbic acid in persimmon leaves during

growth(mg%)

Picking month Chungdo Bansi Sangju Dungsi Changyoun Buyu

5 1.20 1.59 4 5.00
6 8.64 9.03 14.86
7 2.27 2.21 3.44
8 1.49 0.69 2.03
9 - - 0.05

4) FeEde A

Ao A% F FE7 §Fe HstE A ZIE Table 1034 2ol
3FE E5F sucrose, glucose, fructose, raffinose® 4FHZ EFSTH
Raffinose®] %L 6¥FE AAHAoY o FFo] wl$ HJrh o9
Z2e Az A % Bud AR fAEReH Hae Ao we
stachynose™ EA13A &9tth. Sucrosed] TS 544 35F 2% AS
A kil 99 2 FFeol F43] FteAT Ad EF9 sucrose?)
dFE 98E VIEoE HEWA 9 AFFARY ZH7 4554, 6594 =
2 ggko] ®Wekoew glucose, fructose @ raffinosed) TZE Hd 287}
Y ERAI 8 AFFAIRT FEko] A g€t ole AAE FYRFr
ddolgts Mol Fol FFol g8 FITHEO FFol B2 Aoz e

W

o
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Table 10. Changes of free sugar in persimmon leaves during

growth(%)
Picki .
ieKing Sucrose  Glucose Fructose Raffinose
month
5 - 0.16 0.16 -
6 0.18 0.11 0.12 trace
Chungdo
7 0.16 0.12 0.13 trace
Bansi
8 0.13 0.09 0.08 0.09
9 0.37 0.11 0.12 0.08
5 - 0.12 0.11 -
6 0.18 0.08 0.09 trace
Sangju
7 0.20 0.12 0.13 trace
Dungsi
8 0.16 0.12 0.10 0.09
9 0.25 0.07 0.07 0.08
5 - 54.94 53.07 -
6 43.37 76.63 63.72 trace
Chang
—young 7 82.61 45.36 41.58 trace
Buyu 8 7.84 42.30 35.89 0.18
9 164.82 5191 54.86 0.56
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5) freotv| =2t

- EEA Zde A wE fE obml=Al e WEle Table 11,
12 2 133 2t 29 A & 3FF EF F 18F9 #7 oty
rAbol HEHALY 6o F oln=Ate] o]l M Wk 1 o]
FRE A Facte AFE YERRAG.

HETA(Table 1D9] f& ob=4t &Fe 5498 7|F22 lysine,
glutamic acid 2 leucine®] &% Z+ZF 0.84, 0.78, ¥ 0.64 mg%&A t}
& EFd sty MY @skrh. AFFA(Table 12)¢] otvxit F#e
5 4% 7|Eo 2 39& W cystine, methionine ¥ asparagine %<
Zkzt 1.29, 1.24, ¥ 1.06mg%EA Hold AL t& FF Hgtdq &g
&3te ot mAto]l Bt

3 E S (Table 13)9) oju)xabgteke] Wisls U2 697b% =713}
7t 2 olF #Hadte AFES UElWeH 6 €& V|EO2E glutamic
acid, leucine ¥ aspartic acid®] ¥ Z+z} 3.20, 229, # 2.28mg% &
A TE FFTEY QAR 8 oinxAl ol 4% 4T AY F
o] ot Abe) sta} gFo] FA o o] Fodgre Aol oW L AF
M Ardged A 5P omnte xAol Ao FAo A&
7F d&E& AHEA.

E Ao #ZAatd £L& 98 JEld = glutamic acidy aspatic
acid % lysine°o] B& B% oty dolw| g HEE 7E ofvx
AE EFLF FREHY U] gt AHH o Adstn E JEEHA F
A, 27154 8 g X E FastE Azdd.

...97..



Table 11. Change of free amino acid in Chungdo Bansi's

persimmon leaves during growth(mg%)

Picking month

Amino acid 5 6 1 8 9

Aspatic acid 0.24 0.36 0.16 0.12 0.08
Threonine 0.30 0.21 0.18 0.08 0.60
Serine 0.21 0.27 0.13 0.13 0.03
Asparagine 0.51 0.35 0.24 0.20 0.20
Glutamic acid 0.78 0.92 0.50 0.20 0.18
Proline 0.24 0.36 0.35 0.11 0.10
Glycine 0.32 0.24 0.24 0.11 0.09
Alanine 0.58 0.33 0.53 0.17 0.06
Valine 0.51 1.80 0.24 0.12 0.08
Cystine 0.60 0.67 0.61 0.47 0.35
Methionine 0.34 0.36 0.24 0.15 0.08
Isoleucine 0.41 0.78 0.43 0.33 0.06
Leucine 0.64 0.67 0.54 0.18 0.12
Tyrosine 0.46 0.60 0.13 0.03 0.02
Phenylalaine 0.48 0.67 0.23 0.23 0.39
Lysine 0.84 0.27 0.68 0.68 0.36
Histidine 0.19 0.06 0.13 0.13 0.33
Arginine 0.55 0.83 0.39 0.39 0.30
Total 8.20 9.75 5.95 3.83 3.43
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Table 12. Change of free amino acid in Sangju Dungsi’s

persimmon leaves during growth(mg%)

Picking month

Amino acid o 6 7 8 9

Aspatic acid 0.36 0.68 0.41 0.29 0.17
Threonine 0.28 0.32 0.16 0.11 0.10
Serine 0.87 0.54 0.26 0.18 0.03
Asparagine 1.06 0.80 0.11 0.29 0.17
Glutamic acid 0.45 1.40 0.69 0.32 0.20
Proline 0.32 0.28 0.21 0.07 0.07
Glycine 0.24 0.15 0.06 0.68 0.10
Alanine 0.41 0.61 0.47 0.13 0.07
Valine 0.41 0.76 0.32 0.18 0.04
Cystine 1.29 1.80 1.07 0.50 0.67
Methionine - 1.24 0.18 0.06 0.06 0.10
Isoleucine 0.56 0.32 0.30 0.29 0.17
Leucine 0.78 0.67 0.44 0.18 0.07
Tyrosine 0.34 0.51 0.27 0.20 0.16
Phenylalaine 0.32 0.47 0.22 0.15 0.24
Lysine 0.41 0.56 0.21 0.12 0.26
Histidine 0.18 0.35 0.23 0.11 0.32
Arginine 0.36 0.86 0.74 06 054
Total 8.88 11.26 6.23 3.29 3.48
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Table 13. Change of free amino acid in Changyoun Buyu's

persimmon leaves during growth(mg%)

Picking month

Amino acid 5 6 7 8 9

Aspartic acid 0.68 1.31 0.34 0.08 0.04
Threonine 1.33 1.71 0.33 0.24 0.15
Serine 0.94 1.20 0.71 0.30 0.21
Asparagine 1.94 2.28 042 0.29 0.18
Glutamic acid 1.70 3.20 091 0.36 0.24
Proline 0.87 1.10 0.68 0.54 0.61
Glycine 0.34 0.45 0.30 0.15 0.12
Alanine 145 1.71 0.95 0.29 0.14
Valine 1.64 1.84 0.87 0.36 0.20
Cystine 0.08 0.93 0.39 0.21 0.26
Methionine 0.56 0.94 0.35 0.42 0.18
Isoleucine 0.86 0.67 0.21 0.24 0.15
Leucine 1.83 2.29 0.81 0.36 0.34
Tyrosine 0.63 1.10 1.01 0.86 0.30
Phenylalaine 0.71 0.86 0.64 0.50 0.43
Lysine 1.86 2.08 0.83 0.18 0.34
Histidine 0.94 0.93 0.19 0.19 0.15
Arginine 1.35 1.69 0.82 0.63 0.36
Total 2043 26.29 10.83 620 440
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AN Ae WMstE Table 149 Zom I TE2
CMP7} €953 Boy tFoz2Zs
AMPEolglom E&271 Aol ot Ao g wet 2 &
& z7bsitzl 8YHE st

Table 14. The contents of nucleotides and their related compounds

in the persimmon leaves by HPLC( zmd/100g)

Nucleotide
Picking o ump GMP IMP  AMP PO
month : xanthine
5 1074 592 554 532 476 61.4
6 1126 674 572 603 617 689
Chung Do
Bansi 7 1208 685 626  7L4 698 744
8 1084 594 562 623 582 702
9 1061 482 483 524 406 61.4
5 1149 578 643 478 507 71.1
6 1265 625 707 504 532 78.8
Sang Ju 4 1307 703 796 635 649 82.4
Bansi
8 1126 604 694 562 542 716
9 1028 582 582 484 462 68.2
5 1106 604 724 544 556 69.1
6 1244 658 826 627 624 72.4
Chang
Nyung 7 1286 717 84 719 723 76.8
Buyujong g 1006 664 124 625 664 70,2
9 968 582 692 584 562 59.4
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3 EAL AEo AuPE oz F23 FAL FvE Al
A oo B Z+E AE Z o] EA UE Aol nzEHYoH 7|E
= ol EEPe JEzFAAM Eyd

rlo

Z 7% A% Fvdd adE JHE AL GMPolH,
H2 JFE vAX goy glutamic acidet FE&E W

< HRgn Y. F4dd QiR EAsteE
5 -nucleotides® BA T F7]AdAL B5ZAQ FIPAEEAM ST

e Aol WA AT,

5'-nucleotide ¥
AMPE F1)9

)
= Eugas

7) vEtR Co AFF

T Y viElRl Co ¢ W3le Table 159 Zo] 3EF =
% 7972 F74s ot Zasd o9 e AdE F 593 Matsuo
9 Ito'”e]l Rug Ao FASET. HEWMA} FFFA)9 HEw C
o] e MerIFE AX Frrete 7 Yol 22 18011 me%, 1679.5
mg% oAt ol% 2 Az o $%) Ry A o= WY 1 F
Fo] Bwtom PR H2 22492 mg% o2 1 o] thE FF
ste] 7H Eokoh ZAUAY] AEAL HER CY FEFe] thE A ]
gto] 953 w9 3t AoA 21 F8A4E A & Jdvx A

8) v 3T 7714k FF wst

A A T UL K1 §FY Wsle Table 169149 Zo]
7ol vl 3 /-7)Ae galacturonic acid, malic acid, oxalic acid®] 3
FR7F FAEAY. ARTA, AFFA E FGEF9 galacturonic acid9]
FFS 5N 7HeZ XA I FFe] Ha sty 8 e 41051,
560.1, 7103 mg%= YeElA oy 9delE #As )k Malic acide) ¥
S HEwAdME 29 Ao wet 8Y7HA AR Fheohrl 99
T AEHA gtoy AFFAYG IETRAXME 6957 HEHN LY
A2k Aste 8¥ole YEhA F%tth. Oxalic acide 3¥F EF 6, 7
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Yol AEHALY 89 o]F & AAFHA Ut

Table 15. Changes of ascorbic acid in persimmon leaves during

growth(mg%)
I;i;l::hg Chungdo Bansi  Sangju Dungsi  Changyoun Buyu
5 1100.0 1503.2 1909.2
6 1530.2 1564.1 2174.3
7 1801.1 16795 22492
8 1200.4 1050.1 1979.4
9 742.3 1009.3 1654.0
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Table 16. Changes of nonvolatile organic acid in persimmon
leaves during growth(mg%)
icki Galact i
Picking Alacturome — rolic acid Oxalic acid
month acid
5 201.29 0.74 -
6 201.06 0.75 0.96
Chungdo
Bansi 7 207.02 0.78 13.98
ansi
8 410.51 0.21 -
9 263.28 - -
5 325.08 - -
6 348.15 9.7 12.08
g .
aneit 7 7451 0.84 9558
Dungsi
8 560.17 -
9 219.80 - -
5 223.73 - -
6 236.88 5.60 23.43
Chang
~young 7 268.96 1.02 31.20
Buyu 8 710.34 - -
9 212.53 - -
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2. AP A A B 2 383 44

1) 71AEAe =434
@ Compound 1 ( (+)-catechin )

a3 A8 (H0) 2.2 mp. 172~175C 0|2 ABEE [ 13 94° (C=1.0,
acetone)o| ATk YAEXMA C, 6206%, H, 486%, 0, 33.7% <
CisH14062] A2 02 FA 5 0] 9lom Negative FAB-MSYA m/z ;
289[M-H] ¥x-3g A0t} IR spectruml A [R(KBrlem ' @ 3400¢) OH
7} 1620, 1580914 C=C¢] signale] #&HAL o]H PMR, CMR& «yt
¢ catechol 19 spectrumlEA o] B39 A3 ALo=w £4
el Ba Ao 7|ES HA3ET. &, CMR ¥ PMR spectrumel ¢
st A= (alipatic) 999 254ppm(dd, J=16, 9Hz) 2 292ppm(dd,
J=16Hz, 5Hz)9 signal® 1 ¥ d8d gl 28] chemical shiftZ%E
C-49 C-4 $Ixo 1H¥9 A%l 7Msstddrt. 40lppm(dd, J=98,
5Hz) 9 457ppm(d, J=8Hz)¢] signal® Z}7z}e] ¥4 HEl2RE C-H Y
H-3, H-29) #A&AA e o]d A% COSY spectrum® ZAFAE o] £
BaatA Fvt. 2822 compound 3& (+)-catechin®. 2 F A 33T}
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Table 17. Mechanical data compound 1, (+)-Catechin

Type Colorless needles
FAB-MS
Polarity [ @ ]7% 494 °(C=1.0, acetone)

252(1H, dd, J=16.8Hz, 4-H)
2.94(1H, d, J=16.6Hz, 4-H)
4,02(1H, m,. 3-H)

457(1H, d, J=8Hz, 2-H)

590(1H, d, J=2Hz, 6-H)

6.06(1H, d, J=2Hz, 8-H)

6.75(1H, dd, J=8, 2Hz, B-ring 6-H)
6.92(1H, d, J=2Hz, 6-H)

8.04(1H, d, J=8Hz, B-ring 5-H)

'H-NMR
(acetone-ds-D20)

@ Compound 2 ( (+)-Gallocatechin )

OH

CC’”

o] .

OH OH
OH

OH

2ALAY(H20)2ZN mp. 172~175C, AFEE [l 1247 (C=10,
acetone)©] ™, anisaldehyde-H2SOs0l #A3} FeCl3el ¥4 #&& 32
t}, B %L Negative FAB-MSel A m/z ; 306[M-H] &% catechin X
th A & 2ol #Fste Fol HrtEol AeS AAMSSL PMR ¥
FA % catechin® 6.922ppmoll A doublet®] 2'-H, 6.48ppmolAl 27,

6 -Hel slgdsl= 5 /MY protono] singlet® Aol Qe vl oA

S
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galloyl7] & A Abst4Th 2822 compound 2% (+)-gallocatechin®]
gl s ATk

o
1
o]

Table 18. Mechanical data compound 2, (+)-Gallocatechin

Colorless needles(H20)

Type

FAB-MS -

(/) [306]

Polarity [ @ 1% +124 °(C=1.0, acetone)

2.49(1H, dd, J=8.16Hz, 4-H)
291(1H, dd, J=6, 16Hz, 4-H)
'H-NMR 3.98(1H, m, 3-H)
4.48(1H, d, J=8Hz, 2-H)
5.87, 6.03(each 1H, d, J=2Hz, 6.8-H)
6.48(2H, S,2', 6'-H)

(acetone-ds—D20)

® Compound 3 ( Procyanidin B-1 )

g 2y 2oz [o]3F + 402° (C=1.0, acetone) 24 Negative
FAB-MSe| 93] X% m/z ; 577[M-HI' & 932" anisaldehyde-
HoSOs &<l A ZA uk8-& ngrh. PMROIA flavan EF ¢ )T dl=
5.08, 5.16, 5.20, 5.25ppmol Al H-2¢ &3t signalol P =] S0l
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BAER7 Y B® Ao E-dL (-)-epicatechin—4 8 -benzylthioether
2 AP CMR spectrume 29.2, 37.8ppme C-4', 49} 66.2, 70.1,
76.2, 81.8ppmell X ZZ C-3, 3, 2, 2°9 A%l &AHNL PMRAA
Table 199 Z& signal® dYormz o] 3FEL epicatechin-(4 8 —
8)-catechin®. & ZA T procyanidin B-12 %A 3%t}

Table 19. Mechanical data compound 3, Procyanidin B-1

Type A amorphous powder

FAB-MS B
(m/2) 577
Polarity [ @]17% ;+402 °(C=1.0, acetone)

2.58(1H, dd, J=16, 8Hz, 4’ -H)

2.83(1H, dd, J=16, 6Hz, 4’ -H)

3.98(1H, brs, 3-H) 4.10(1H, m, 3’ -H)
'H-NMR 4.68(1H, brs, 4-H) 4.76(1H, m, 2'-H)
(acetone—ds—D20) 5.08(1H, brs, 2-H) 5.94(1H, d, J=2Hz, 6-H)

597(1H, S, 6'-H)

6.03(1H, d, J=2Hz, 8-H)

6.62-7.08(6H in total, m, B, B'-H)

@ Compound 4 ( Procyanidin C-1 )

OH
oo S
® >

OH

OH | OH
1
HO.__\_0 O
O OH
OH
’I/\I‘:OH
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Aol BRAPERZA [ofp' + 755" (C=10, acetone) & anisaldehyde-
H:SO.&8 Aol Al procyanidin S A4 ®E&S HATE  Negative
FAB-MSel 23] compound 4¥ m/z ; 865[M-H] ®x#& @it
Compound 4¢] PMRelA ¢ R9o sjFste H-49 2% A7t 4
ooz AEglo] wa ATl PMREA 23} signal®] 2 Table 203
Z9ron  compound 4%  epicatechin-(4 8 —8)-epicatechin—-(4 f —
8)-epicatechin®. & A% & procyanidin C-12 &3t

Table 20. Mechanical data compound 4, Procyanidin C-1

Type A amorphous powder
Polarity [ 1% ;#7855 °(C=10, acetone)
FAB-MS

2.64-2.96(2H, m, 4”"-H)

4.12(2H, brs, 3, 3" -H)

4.36(1H, brs, 3"-H)

4.82(2H, s, 4, 4 -H)

5.04, 5.12, 5.20(each 1H, s, 2, 2", 2"-H)
5.90-6.20(4H in total, m, A-ring H)
6.60-7.30(SH in total, m, B-ring H)

'H-NMR
(acetone—ds—D20)

® Compound 5 ( Prodelphinidin B-3 )

H
OH
0o -
HO OH

OH
OH
' OH
OH |
HO o._ -
[COha:

OH
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Ao EAPor MFEE [alp’ - 15767 (C=10, acetone)
0] 9111 anisaldehyde-H;SOso0A ZA HE8-& JERA LT Negative
FAB-MSelA mvz ; 609IM-H] ¢ EAFE A PMR spectrum< Table
217 Zom o] Ed& 4-HY coupling constant’} AEE o2 A 3l
o] gt 28 Eg compound 5%  gallocatechin-(4a—
8)-gallocatechin®! prodelphinidin B-32.2 %A 3}l

Table 21. Mechanical data compound 5, Prodelphinidin B-3

Type A amorphous powder
FAB-MS .
Polarity [ e ]7% ;-1576 °(C=1.0, acetone)

2.58(1H, dd, J=7, 151Hz, 4'-H)
2.94(1H, dd, J=5, 15Hz, 4’ -H)
4.25-4.67(3H, m, 2, 4, 2’ -H)
5.78-6.14(3H in total, m, 6, 8 6 -H)

6.19, 6.41, 658, 662(4H in total, B, B'-H)

'H-NMR
(acetone-ds—D:20)

® Compound 6 ( Gallocatechin—(4 @ —8)-catechin)

, H
OH
HO o -
OH
OH OH
oH @[

|

N OH

OH
I BAHoT MYEE [ - 196.8° (C=1.0, acetone)°]
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o, anisaldehyde-HzSOs& & o A Az s %Y. PMR
spectrum& Table 229 Zown, A #HPee 4-H9 coupling
constant7} 2= 2 B 33 EL gallocatechin-(4 @ —8)-catechin®. =

54 5Hg.

Table 22. Mechanical data compound 6, Gallocatechin—(4a—

8)—-catechin
Type A amorphous powder
Polarity [ @ 1% ;-196.8 °(C=1.0, acetone)
2.40-3.00(2H, m, 4-H)
'H-NMR 4.01-4.76(5H in total, m, 2, 3, 4, 2", 3 -H)
(acetone—-ds-D20) 5.76-6.33(3H in total, m, A-ring H)

6.46-7.28(5H in total, m, B-ring H)

2) AFsFgEY 243

@ Compound 7 ( Procyanidin B-7-3-O-gallate )

OHOH
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® Compound 8 ( Procyanidin C-1-3" , 3"’, 3"’ -O-trigallate )

® Compound 9 ( (-)-epigallocatechin-(4 8 —>8)-epigallocatechin
-(4 B —8)—catechin )

- 112 -



Compound I -a-1,1-a-1,I1-b,lI-c-1 [(-)-epicatechin-3-O-gallate]
colorless needles, [a]%: -139° (C=1.0, acetone),
'H-NMR(acetone-ds + D20)& : 279(1H, dd, J=17, 3Hz, 4-H),
3.09(1H, dd, J=17, 4Hz, 4-H), 5.15(1H, brs, 2-H), 556(1H, m, 3-H),
6.38, 6.08(each 1H, d, J=2Hz, 6, 8-H), 6.65(2H, s, 2’, 6'-H), 7.00,
7.23((each 2H, s, G-H), 7.06(1H, d, J=2Hz, 2'-H), BC-NMR (acetone-ds
+ DO)s  266(4-C), 69.1(3-C), 78.2(2-C), 101.6, 103.6(6,8-H),
104.5(4a-C), 106.6(2',6'-C), 109.9, 110.3(2xG, 2,6-C), 133.1(4'-C), 139.0,
1398(each G, 4-C), 1457, 146.0(3'5'-C, 2xG, 35-C), 151.5, 156.7,
157.5(5,7,8a-C), 165.2, 166.6(each COO)

Compound I -b, M-b [(+)-catechin]

colorless needles(H20), [@1%: +915° (C=0.7, acetone),

IR : 3300(0H), 1620(arom. C=C),

'"H-NMR(acetone-ds + D:0)8 : 254(1H, dd, J=16, 8Hz, 4-H),
2.92(1H, dd, J=16, 6Hz, 4-H), 4.01(1H, m, 3-H), 457(1H, d, J=8Hz,
2-H), 5.87(1H, d, J=2Hz, 6-H), 6.04(1H, d, J=2Hz, 6-H), 6.76(1H, dd
J=8, 2Hz, 6'-H), 6.82(1H, d, J=8Hz, 5'-H), 6.92(1H, d, J=2Hz, 2'-H)

Compound I - ¢ [procyanidin B-7]

colorless needles, [a1%': +47.8° (C=1.0, acetone),
'H-NMR(acetone-ds + D20)8 @ 246(1H, dd, J=8, 16Hz, 4'-H),
2.86(1H, dd, J=8, 16Hz, 4'-H), 3.95(1H, m, 3’'-H), 4.80(1H, s, 3-H),
452(1H, d, J=8Hz, 2'-H), 464(1H, s, 4-H), 496(1H, s, 2-H),
6.00-6.15(3H in total, m, A-ring H), 6.70-7.04(6H in total, m, B-ring H)

Compound I -d, I-d-1 [gallate]
colorless needles(H:0), mp 266-263C, IR V:E; em-1 :3400(0OH),

1710(COOH), 'H-NMR(acetone~de+D:0) 8 : 7.20(2H, s, galloyl)
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Compound II-d-1 [procyanidin B-2]

colorless powder, [@1%": +34.9° (C=1.0, acetone),
'H-NMR(acetone-ds + D20)d8 : 2.62-3.08(2H, m, 4'-H), 400(1H, s,
3-H), 431(1H, br s, 3'-H), 475(1H, s, 4-H), 496(1H, s, 2'-H),
5.12(1H, s, 2-H), 5.80-6.20(3H in total, m, A-ring H), 6.60-7.20(6H in
total, m, B-ring H)

Compound II-d-1 [procyanidin C-1]

colorless powder, [@1%: +7565° (C=1.0, acetone),
'"H-NMR(acetone-ds + D:0)8 : 2.64-2.96(2H, m, 4''-H), 4.12(2H, br
s, 33'-H), 436(2H, br s, ,3''-H), 4.82(2H, s, 44'-H), 504, 512,
520(each 1H, s, 2,2',2''-H), 590-6.20(4H in total, m, A-ring H),
6.60-7.30(9H in total, m, B-ring H)

Compound IM-a-1 [prodelphinidin B-1]

colorless powder, [@1% : -64,4° (C=1.2, acetone),
'"H-NMR(acetone-ds + D:0)8 : 2.80-3.24(2H, m, 4-H), 4.40(1H, m,
3-H), 4.87(1H, brs, 4-H), 5.17(2H, brs, 2,2'-H), 560(1H, m, 3'-H),
5.96-6.10(3H in total, m, 6,8,6'-H), 6.52, 6.70(each 2H, B,B'-H)

A71EA Ave] o FFE[-a-18 T4 AZPez (o] H
-139° & Y3 'H-NMReOl 98 aliphatic J%) 9% 290 (d4
J=18, 3Hz), ¥ 3.10(dd, J=18, 4Hz) signal® ¥+¢ 4$olA chemical
shiftgte]l C#¢ C-4 proton¥o] FHJFHAT ©viHo] 507(brs) H=
555(m)¢ signald BY9A4E C89 2-H 3-HY AELES ot
Aromaticd Hol M= 663(brs)] ®E FL ZAZ catechol¥H(BEH)
6'-H, 5'-H % 2'-Holl A&AAT. £& 6.05(brs)¢ 'H-NMR signal&
B2yl nol ztg A%e] 6-H, 8-He Aol AAHUIL 7.03(s)&
singlet®& 2HE 9 gallateE AAlste ALSE Rol o] FHFES
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|

(-)-epicatechin-3-O-gallate 2. 2 F A At} 34FE O-a-1, II-b,
o lE 54 SFEZ FAHAY FFE [-bE FH FEFoE
[e] F: 404 ° 2 A3 IReIA 3250(0H), 1610, 1520(aromatic c=c)@
g ek 'H-NMRE8H4 aliphatic 9 9ol ¢ 2.52(dd, J=16, 8Hz) %
2.94(d, J=16, 6Hz) signal® %o oIA chemical shiftgte] C3
9] C-4 proton¥de] FH A ti&o] 4.02(ddd, J=9, 8, 5Hz) H 4.57(d,
J=8Hz)9] signal® EIH4E C#9 3-H, 2-HY ASYES &3k
Aromaticd Qo= 6.75(dd, J=8, 2Hz), 6.82(d, J=8Hz) ¥ 6.92(d,
J=2Hz)8] £4¥ %42 ABX-type AAEERE 72 catechol3H(BE)
6'-H, 5-H, 2 2'-Hl ASAZh =& 509 % 6069 'H-NMR
signal® 7}z J=2Hz¢] doublet® A#<] 6-H, 8-He Aol Ao
(+)-catechin®.Z &A= A

332  Im-bE  'H-NMReJA  I-b¥  singale] UAFHZE
(+)-catechin®] 21 th. 3+3E 1S tannaseZ WE-§A] FFE]-c9 [-dE
25913, compound I-d¥ IRClA 34009 hydroxyl, 17109
carboxylZ}7} & e 1H-NMRAIAME 7.02 ppmolA 2HY siglet
9] galloyl”|7} #elEn2 gallateslth SFE O-d-2% 94 'H-NMR
signale] 94Xttt olgjd AFAE F9Uste E W compound D&
(-)-epicatechin-3-O-gallate$} (+)—catechin§ A"  procyanindin
B-7-3-O-gallate@dt}. 3¢E @O A thiolysisel 93] compound I
—a%t I-bE 2 : 1 mole ¥&E dAT compound I-aE E-F3ukgA
AFED-a-18 4L F7F Ak o FFELS oA &dd B U=
B35 [-a-13 9X389qh. (-)-epicatechin-3-O-gallateZ 54 3} Al
gtk 25 thiolysis 2 tannase M#A] 8FE M-c-1€ 'H-NMRe]
A (~)-epicatechin-3-O-gallate®} Y X3}A}. 8FE [M-d-29 tannase
Aol s FFYEN-d-17 SFEN-d-28 74 FAAFoE IAH
38 [-d-2% gallatedFEcIAct o2 A34E & u 3= O

Del]

¥ procyanindin-C-1-3', 3", 3""'-O-trigallateZ TR HUT. FF=E @
& B8 thiolysisol A compound II-a ¢ compound M-b& L&F
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A3 FFEM-a & SFSLNEA FHE M-a-12 ] e <
So] YR YA X ALEAEZHAAM o] €3 F  procyanindin
B-28 #Agr). 3FE O-be IH-NMReIA (+)-catechin®.2 &4
g v 33gE BL epigallocatechin-(4 8 —8)-epigallocatechin-(4 8 —
8)-catechin®.2 <215},

3. £8AA EAXWIFE) aLAE 49

1) Angiontensin converting enzyme(ACE)

ZoozRE £4 ¥2% polyphenoli e ACE Asfj@E&EHe 43
3 AE Fig. 1 & #Zt}. Procyanidin B-7-3-O-gallatex= 100 £ M¥
Lol A 94%9 A EFHE e o epigallocatechin—(4 8 —8)~epiga
llocatechin—{4 8 —8)-catechin, procyanidin C-1-3",3"',3""'-O-trigallate=
742} 90.69, 80.90% A BE At ol AHRE U AHHA HA
B o8¢y Al £t g Aol AZHEh

2) Xanthine oxidase(XQase)

o2 RE £ £33 polyphenolFe) XOase HMEHEAHE FA
3 A= Fig. 29 Zth Procyanidin B-7-3-O-gallate®} procyanidinC-
1-37,3"", 3"""~O-trigallate &, gallate’} <& 3¢EA 100 M9 +
o)A 66%S 63%¢ A AHETE JeElWon #A, BT oo
2 FujsElz 9= allopurnol AERT B/ 43 A2 Elxa 9l
o},

3) Tyrosinase

7tel o 2 HE £4 B % polyphenol$ ¢ tyrosinase A EAHE A
3 A3+ Fig. 3% Zo}. Procyanidin C-1-3',3"",3""'-O-trigallate= 100
pMAlA 70%9 3 AHERE YEelW e epigallocatechin-(4 8 —
8)-epigallo- catechin—(4 8 —8)~catechin®= 51%<] A a#E UHEINU
o} olgd FFHE FAEFY mUARE AEHI e kojic acid,
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albumin2t} $-Fdton JAQE wd FHA

£ 7 A 7IsA &

tlo
o
4

FE) AE £AZ M54l B & + dok

Fig. 1.
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Effect of polyphenols isolated from persimmon leaves

on the tyrosinase
¢  Procyanidin C-1-3",3",3" "-O-trigallate

» : Epigallocatechin-(4 8 —8)-epigallocatechin-(4 8 —8)-catechin
4 ! Procyanidin B-7-3-O-gallate
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Fig. 2. Effect of polyphenols isolated from persimmon leaves
on the xanthine oxidase

¢ : Procyanidin C-1-3",3",3" "-O-trigallate

® : Epigallocatechin-(4 8 —8)-epigallocatechin—(4 8 —8)-catechin
a ! Procyanidin B-7-3-O-gallate
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Fig. 3. Effect of polyphenols isolated from persimmon leaves
on the angiotensin converting enzyme

¢  Procyanidin C-1-3",3",3" ”-O-trigallate

m : Epiallocatechin-(4 8 —8)-epigallocatechin-(4 8 —8)-catechin
4 : Procyanidin B-7-3-O-gallate
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Bl gt 75H B4E Gehls 4Puss zAsar 3E8Fd 5
2g3e 580 77.9~801%% o™ APl met A Fasn 2
W 9 zAde FEe 4P B A3sketel 89el HuAE
GERT Zaste A%E deut fewe #3dss 3FF

% gsucrose, glucose, fructose, raffinosed] 4% HF& HEsAL F/F

%9 sucrose FHS 7THE 7|Fog HZWA, AFFARYG 744 1378
3 143w 2 2 gHekol i &tk HlERR Co #HFL 3] 27]%H
b Z7tete) 79 HnxE JeEIT FRdEdel 748 VLR
2249 mg%= 7+4 Bgtoen 3FF BT T€7A AA FUhsiHt Ha
otk 7Y 8 oluxAte] FHE 3FF EF 18719 /9 obvix
ko] AEH T oA Aubol A U gEE HEEC] 6€lM 7
Y 2% HIAE YEMEoE Y o8 FUA £ AUE ol 8T
A SaATe A8 g HET AH Avie 6¥elsn A7

o

7]

off

R

)

Zeozie £FX5, nan ¥ Az EEHoR 9
29 flavan-3-ol SFES B m 7|7 EAd o) seTxE d
oy, 2+ 3B L (+)-catechin, (+)-gallocatechin, procyanidin B-1,
pyrocyanidin C-1, prodelphinidin B-3, gallocatechin-(4 ¢ =8)-catechin
3 ANEAQ procyanidin B-7-3-O-gallate, procyanidin C-1-3"-3"-3
""" -O-trigallate, (-)-epigallocatechin-(4 8 —8)-epigallocatechin-(4 5 —
8)-catechin o]t} Yo g rE &4 BT polyphenolF2 ACE A
MNBHE=AL A¥3 A1 procyanidin B-7-3-O-gallatee 100 ME =
oA 4%l ANEHRE JeElNA S epigallocatechin-(4 8 —8)-epigallo-

catechin-(4 8 —8)~-catechin, procyanidin C-1-3"-3"-3
Z+z} 90.69, 80.90% A& ATt

-QO-trigallates
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Xanthine oxidase A3 ZA=AHE FAFS 23 procyanidin B-7-3-0-
gallate®} procyanidin C-1-3° -3” -3° " ' -O-trigallate &, gallate’}
2o 5FEANM 100pxMe FENA 66% 63% & AMEHE
Elytt}, Tyrosinase A3 &4 4% AFAE procyanidin C-1-3"-3”
-3""" ~O-trigallatex 100z Mol A 70%2 723 AHEaAg vEHoH,
epigallocatechin-(4 8 —8)-epigallo-catechin-(4 f# —8)-catechin®  51%%
AN EHRE dEPR AL
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pg/kg b.w./day, 57~71 ug/person /day 22 Abg A Fr&2 3~8
% 2 o} gom AT AP A HREL gz wjdE I,
o J0ug/L ARE =2 djdEda R AT ey e =
29 AZA AolAH T the B}t of3F §lon 1980~1990d At
o] xdd F=H MHAY Ao w2y 1903 BT 55~84 pg/day R
=g 4357t Feadd =288 RAew veda gtk 1950 drel
ARAA Itai-Itai Wol FAFAANM? 1 o] FHL A AT 7t=
B F5olgte Ao “Hﬂ%if’—, Jege =2H: P 2z 9

e ASE HIE
2 s W, o

=
£4l el F&

&
3 ok AFHEA, ‘?_Q, 2t AR 59 7
H

"t 2ASE wun L F3A74A o4 sl
o HZolE mFe FEFol BAFoR &N FEAN 1
e A 5 g R wgkago] mug up o

Jog FEozEy wHE & dx WL ez, oF 5
s A7t AAHWA Aolg B HEAT Bol A go
W Ao wuk ojuel %yl Wiy R Ex, pUI g HEAEZY
H 232¢ AAsEe 477 @usA 298n a0 ®, gae &
22 AAEF daNs 9P A 5P BacMAY in vitrodel
AE te 2453 vas) B W 235 AA&0] & Helge I
°

& + g9tk

p AgddE pUozny W YUBHEC F3E AARY
) Qe 4RHd 2RE 18T At g2 WEd N2 ARE o
g3 n4 3RAEE B¢ 1 AN 7154 PR

A28 AT WY

Az8 79 0kgd 3% B2004 60% ohAEA st Aol
4 N3 RAT F 44 Besed 334E AT FREL b
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ot e zag 43 wrEse] FYAE ol A wHd oMES
%“?a”\]i’l T T84 *é—f‘-:‘%}*% a7 98te] FHFE A &

< AAT g, dd& st 2L A
=5 *}%6}914.

Ao EgE a4 columng! Sephadex LH-20 (12 X 120 cm)oll 60
% ol ECBRE 2% 25 LY & AEE loadingdtil, H7HE
2= Wess A8std WHEgE: FFF0:1 - 1:0E AAsHA,
fraction collector®] 100 mL# £ A|Z] ¥, thin layer chromatography
(TLC;5.0 X 50cm) “dellA wrg-As Rf gtoll wat Eeds 3ded
B 237 fractiond ¥aste FAARANZ A& fraction [ & F-1T,
fraction & F-IZ22 3t ¥E R#AddEA APA8E AHEsHAT

2. 4¥9%E A5

A5 5L Sprague-DawleyAl +3 3278)& ZFEHI2 10 A3t A
27 & A¥AA HF AFo] 143+ 18g2) A& Iz 8vig
% 4 FOFZ Table 13 Zo] Uo] stainless steal cagel* A3+
32, APEE 3YPREE W AAES st HFT T 27HEH
metabqlic cageol YoM ALS3H T

Cage, Ao|1%, BY 5 RE 7|7& 559 298 WA 93
o] 0.4 % ethylenediamine tetraacetic acid(EDTA) &do.2 AHE v+

Po|& 2HFE 47T AXAN F ALY

3. 4olz4 2 T ¥
T 29 2o]E Table 28 #Zo] AP, 55
3 o] ATFA AT F free 7|BAE I
2Ag F7) Astel 4YHI5E 05mL 3

2o = Table 1
stH A, AT
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Table 1. Experimental design

Experimental group Cd(ppm Cd/Kg diet) Polyphenols
Normal"’ - saline
Control” 50 ppm saline
F-1? 50 ppm 10 mM
F-29 50 ppm 25 mM

Y Normal : basal diet + saline 0.5mL

2 Control : basal diet + 50 ppm Cd + saline 0.5 mL
Y p-1 : basal diet + 50 ppm Cd + 10 mM polyphenols 0.5 mL
¥ F-2 basal diet + 50 ppm Cd + 25mM polyphenols 0.5mL

Table 2. Composition of basal diet (g/Kg diet)

Ingredients Amount
Corn starch" 668
Casein? 180
DL-methionine” 2
Corn oil” 50
Mineral mix.> 40
Vitamin mix.® 10
Cellulose” 50
Kcal/g 3.85

Pung Jin Chem. Co.

? Lactic Casein, New Zealand Dairy Board, Willlington, N.Z,

Sigma Chem. Co.

* Dong Bang Oil Co.

¥ Mineral mix® : g per 100g ; CaCOy 300g, CaHPQy 75¢g, KoHPOs 32.2g, NaCl 167 g, MgSOy « TH0
102 g, ferric citrate 275g, MnSOq 051g, KI 70 mg, CaCly - 2HO 35mg, ZnCl: 25mg, CoCl, - 5H0
5mg, (NH)sMo70; - 4H0 S5 mg

% Vitamin mix® : g per 1Kg ; Thiamin-HCl 20 mg, riboflavin 20 mg, pyridoxine 20 mg,

nicotinic acid 90 mg, d-calcium pantothenate 60 mg, biotin 1 mg, menadione 45mg, vitamin

Bz 20mg, retinyl acetate 2,000IU, cholecalciferol 1,000IU, choline 15g, inositol 0.lg,

p-amino benzoic acid 0.1 g, vitamin C 09g

Sigma Chem. Co.
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4. HolHAZ 2 AFEA
Ho] YAFe MY 2ax AF F/HFL 39 Ao AW AT
o =53

5. 4] o] & & (Food Efficiency Ratio)
A AT FHFE T ABELGY YoldHAZ oz Y
.‘

A AT 1% @

A Yol HAZF @)

6. HAFEANA FF F719 AP

457 F¢ ASE HAFEY A4 FUIE AFE Y8 d4¥F=
12 A1zt AFE] HAA ) ethyl etherZ vFRAAA 8s F 3 A
TR AEIS YYHHAEFE AU FAE S F 40 ColM B
woty BAARZ o]&3tdnt A7) Ao ALT BE NTFE FES
2 dE UAFY] At 04% EDTA €402 A & A&ttt

7. M9 P
M A7) 3dARE A e Aelz -T2 ¥F nas
o BEARZ o] &3Th

8. 4% A719 =% I ¥4

Y% BAAYE 3 AL FAEAYeE J=F gEe BAY
= 4 dAFE Ast9 HNOs:HCIO«(v/v, 2:1) 2mLE 713 & 75
CT7HA 7vgstd &d3s 59 F FA 3748 g8 2o FHF
final volumes 20mL2 %& F BAAEEZ o] &3 dETL 105
T Axo2dA o] @ d7tx HAEAZ F 600C HE #7249
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10. TAIA

AgAase §A Agste oA = EEUAE Uehilen, 4 4
Ha 7He) 94 AAL p<0.0l (1 %), p<0.05(5%) +FANA student’s
t-test® ©]&3t] YERAT.

A3d d7AEY A3 R 17

1. JoldAF, AF sz R Hola g

Aolg T3] FHF JEFY FEE 85 FHYEY 500092
50 ppmo] ATHB® Aol H W Table 34 BE RAHY s=gq o
2 Eojd YzTo AATH M o BAdE APL BRYL, A=
ol Y EHEES HE T4 F-1, F-27 259 A9 Ao 4
HAFL 1% FEAX Foddez FasHh

Jeje) FEAFAEYT B £ A AF S JAAM=

Fig. 1914 E& ZAY Jl2EE FA93A && FALL of
24 Roy Jl=ET 95 5o dxdy 7Y ¥ES
& F-1, F27 &5 A% F717F A JeEhA &gk

Aola &0 dAME Jl=ES 95 FA%% &3 TR &L T A
olol A F2HQ Hole YEUA ffov NE=ES BE FAE T
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qu Az =71 4:—594 2 #@Abo] RYthE Haed w5
T o] ‘:264 NeFe T F3 T3 ¥ T

g QoIME Hol7t vebgth ol AFEeA Jt=F FHl 4
P9 AFd 4FS A3 & F A

Table 3. Food intake, food efficiency ratio of experimental rats

Group Food intake(g/day) FER
Normal 16.42+2.65 0.160%+0.02
Control 16.84+2.35 0.067+0.03
F-1 14.40+2.46™ 0.077%0.03
F-2 13.43+2.75" 0.080x0.04

Values are Mean = S.D.(n=4)
** Significantly different from control group at p<0.01
P-value was determined by student’s t-test

Experimental conditions are as given in Table 1.

L Zh A ¥ F9 Jl=F §F 4

H AF L gEE 9 =F §F L Table 4914 e
Nxe FEF FFe H=EFW 95 Fog dz2dd et
o W3 ¥4 F-1, F2F EF 1% FTdX4 F9Hez
AN E B Z2Ho] A ey, JI=ER T

h3le] 10mMe 72y BEEES FA4% F-1¥2 25%, 25
A3k F-27& 28%4 7ZAsHATH AFAME AR J=
= Edd gz st 7Y EHEES ¥F F4E F-1, F-2w
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5 8

Eiody weight(g)
8 8

8

Fig. 1. Change of body weight in experimental rats.

& Normal : basal diet + saline 0.5mL

M Control : basal diet + 50ppm Cd + saline 05mL

A F-1 * basal diet + 50 ppm Cd + 10 mM polyphenols 0.5 mL
@® F-2 : basal diet + 50ppm Cd + 25 mM polyphenols 0.5 mL
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BE 1% 2 fadoez gadgn. AYTodME t=EY 4

2 A9 B # goy =g FoA% xT vdte] F-1To] 22
9%, F-17& 25 %4 7t1=F T %ol 23tk HEIAINE b3} AF
N 1% F2AA FoHo8 AP, F-170) 53%, F-2F& 59
%z ZAEL BAY & YA A AHE F T 57 &89
gste] AYEE 7 AR AN FF459 FHFo] AadAHe 2
gl wseH, Bl AEF syl FlEel BE AdFE JE=EF
zRako] ZastE AL BRATE o £ BRI tannic acid7t A
HEE EF BEAL F2ANATE 4 579 Rag vissic g

o A FL3 2EEY FAFo] FUE wet, FAYEY AP
o] #&Ab(caffeic acid, chlorogenic acid ¥ tannic acid)®l &3
224 98 =g NS ARE] FA%ADE W Y RN
WY =S 2L FES F4 FA4oA polyphenol Ai3 FF S0l
2e4 244 48 U F5E Wi, AT eEA FEEE A
Aste A5FEd #Addn A4E F JA

Table 4. Cadmium contents in liver, kidney and femur of

experimental rats

Group Liver Kidney Femur
Normal 0.04%+0.02 0.04+0.01 0.02£0.02
Control 9.69+0.81 7.95%0.35 0.49%0.03
F-1 7.28+0.22" 6.24%0.17" 0.23+0.03"
F-1 6.961:0.18" 5.96%0.18" 0.20%0.03"

Values are Mean £ S.D.(n=4)
% Significantly different from control group at p<0.01
P-value was determined by student’s t-test.

Experimental conditions are as given in Table 1.
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e 53 Jl=F9 AL Table 5914 HEIARAT 7tEES T8
3

e F2adn g £ e BdMe H=FT 54 dxLed sk
7+l BREEQ F-1, F2F BRE 1% &4 w9gFeg F7aie

o, F-170] 42%, F-27°] 54% A= 7l=F9 wjdo] F7td& a2
& & gtk o] 57 B2 g ¥ A FAHUE W W F
B 50 %ol 4o ol WiAdHAthe: mme o] 7 mauelM ¥ F
NEFe] $E7 fFdHeR FrtH] F ol o4 Ft=FS s
T A9 vKgH, HelAE 9Al polyphenol 4#o] Jt=FI #
g8 gdA4std AU FFE ANFoEA WMo FIHHEIHA &
& sz,

F—H

Table 5. Fecal excretion of cadmium in experimental rats

Group Feces
Normal 2.61%0.18
Control 124.70+11.74
F-1 213.32+17.71"
F-1I 267.79+ 1898

Values are Mean = S.D.(n=4)

xx Significantly different from control group at p<0.01

P-value was determined by student’s t-test.

Experimental conditions are as given in Table 1.
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H 6 & st=2A 2dozH
i} =3

ALY AFALE SA3% ¥

2o oA aHAEY] AEFAH A B TR sl A F9
7153l o] ARHUA o2 1% R&AL F AAA, AXESA, W
o g AAgAY ool zYH JYvh. EF JLFHAIH} Yd8UE
Y TEE A3 s HANE o wslE golw B MRS =
T 2E#L Fo| FUHEI ot AEY JisE gL Vs E

of olyet, AF Fol TRHA Uve dFS gy 248 HdFAs=
2X, AAY WA, S2EA, AZA, €87A € 42374 59 FE&
& ™33, AFY FAS FFH AH BAss EFE Rux e
g0l Ay Yot 2,

E ATE o3 EAPES HEs] sk, @543 Bz R
polyphenol 3HEES #8 € AASt, d4is a5 F, dAF, oin}
A 7 offel i3 TBARS(thiobarbitutric acid reactive substances)
23, AAFTAT 2 ZAHre FFEY WE §& 4¥sI, Candida
parapsilosis®t Candida albicans®] W3 I+ &3 £ sarcoma 1809t
g Fodrdy 5 A

ol AFES F39 AU nFY AFAR o]fHo & =
A Adezie By 2 AAY g B 84S A5
A, A fFel ol&H YT FHAFHEEC] ZHE FFES 43
A s M2 A8AZAY AEs HEFHoz 39, g8
7o RAE|TH & F Ue ZFUE o143l9 FHeHolm AAHA A
T Bt Ve AF2ZAY BN E woluz & o BFO

2 st

2
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A2d AFAEe WY

) T P

7 2289 TN APL AR A FEE(EEAE AL 2
2 33 2 =2E2ES 5% £8)E& 47 % ¥E Mueller Hinton broth
o "7bs the, ¥R Bacillus subtilis #FE 10°~10° mEA HF
Blo) 35Tl Al 48A12F HlgkalH A Fo FHRE SAHo R WHsH
o] =4 gAd "L3F FAYAFE(minimal inhibitory concentration,
MIOEAM FTdA4E 49 £

2. 4G EA9 i 54

1) Oil emulsion A%

Oil emulsion& AF£37] Ao ¥FE3 1M maleic acid buffer(8 mL)&
pH 652 2 A% ot Tween-20& 50 wt H7F8kx, 05 mL BE9 of
nlel g2 #Hrlete] Egatel 1587 2k & F 9 04 g KOH 2~3x%
¢ ¥u EE F 5N HCIE o| 83l pH 652 ZA35te] A3

&89 F3x F34
Arstd EA g geid S3E, protein, aromatic amine ¥ phenol$]

2% Ar 2 Ty 939 spectrophotometerE AM-E3te] 280nmel A
2

AAHEo 5 & Bloisd WiYe wgsts 2RAD. 3 A& 2 mL
2 X 10°M DPPH 10mLE& YW1 =¥ 3 % 308 F¢ %33 v
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spetrophotometerg ARE3ta 517mmolA FFEE &R ey AzF
%59 AL g 2o,

100 - [(AE37H79 F3=/FA47129 §3%) X 100]

5) i3 &4

TBARS(thiobarbitutric acid reactive substances)® Buege 599 w4
o wet AU & 1 mL SEFEC] AP AFHE 37C water
bathol A 1At @-&A|Z F wgo] FHEW, 50 p BHT(butylated
hydroxytoluene) 72%& A& 7}8lo] 4Hsute-& AR Al Z o,

AN g EFEA 2 mL TCA/TBA A% 7t8te] Egd F,
1583 7kdA 7)o, W2e | 2000xgol A 10870 €4 #asdc. 4
TdE SnmolM FHEE FAH}AoH, FABEE FTHRTE o83

o

A3, TBARS @2 w¢ EFE mLol WslA mg malondialdehyde
(MDA)Z E Al &4 th

6) AEZFHsMTT) 54

1) AERFY =4

AERFA zAE BALB/c w227 E HAF& HEs, RPMI
1640€ o] &3t DHE FFAdE SEJT HFAHE EFY Fo FF
Hol e HEFE 48 A7]7] 943, 0.83% ammonium chloride tris
buffer(pH 7.2)& ol &3t F{HAZ F, A2NA 3~587 HAAAH &
8 A2 AE RPMI 16400.2 120X goll A 583t 33 AXdte u)AAE
HERdg A9

AE BH9L hemocytometer® =43, RPMI 1640 H1=](10%
FCS & RPMI 1640°] 2mM L-glutamine, 50 gm 2-mercaptoethanol)
2 5x10° cells/ mLo] HA A5t Ao A3t}

(2) AxFH5 53
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RPMI 1640 ®iA7F #E7b8 B ZME Z{AGX10° cells/mL)E 96
well platee] 100 ¢ H(5%10° cells) ¥3% =, fraction I, I % M
mL% 001 mg, 0.1 mg, 1 mg 2 10 mgoE AT AL 100 w4 7134,
HIFTHoR 200 w7t AASAT. )RS 24A17L, 4843 L 72417 Bt
37C, 5% COz incubatoroll Al wWjeksld on z+ A7t E wjgd Lo
Cell Titer96® AQueous &94& 247 20 w0 4 3718k ¥ 37°C, 5% CO
incubatoro| A} 3A1ZF wl e F ELISA reader® o] &3] 490nmel A
FH=E AT,

3. AR F44dd

1) 485 E

B AYe A3 FEL EFHoR ASE ICRA vl$2E HE 25
T 3gol £3}RAE EF Pol ALgsglon AlgE v (MG
B3 A FET & TFEAY ASHY 2EE 20£3CE FA 5
RowW, 12A17F A4 9 light-dark cycleg §X 8+t

2) Sarcoma 180 A ¥ w9

Sarcoma-180(KCLB 40066)2 Al Wigtw MHEF 23 £ w2
g fetal calf serume] 10% H7Fg RPMI 1640 vzl in vitro Alth
gttt &, S-180& WY B Wi & F wgde wam
o 9F8-71o] A2 RPMI 1640(10% FCS) wWlA) 6 mLE Y3 H#d 3
SHE Aleg A3A FHAA MIFEr] v BL gAZE o
= e AlHT o] @ AL 10% FCS7F &% RPMI 1640 uiA] ol
HE@2x10° cells/mL)§ ¥ 37T, 5% CO» incubatorol A wjoksha N 3~4
d sioh A o] ApgEHO

3) Sarcoma 180¢] B4 Gt

In vitrool A A F S-180 AT E 3|¢ste] 400xgolA 387
AEEste FY% Axe JAdEL EHsido. 289 AT AL
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RPMI 164002 R&AA Az d4%e sl AEF7F 1x107 cells
/mLe]l HEE ZUANE BHHde BEA} o9 o] 543 S-180 Al
Fol 0.1 mL(1x10° cells/mL)E ICR mt$-29 B o] FAMsIe] E4¢t
S furat gl thFig. DY

4) Ng Fo

S-1802.2 FEE E25Ygd U ANRY Fode HAdoeziE £2d
fraction I, I ¥ M& F7E AYHEFE ol &3t zAsHan, vt
o2 kg 10 mgE FAZFoE sHoer, gETe dadE AYHAdF
NE RT3 G B4 1297 d5H T TS,

5) AFF7/HEF 54

S-180% ©] &3t ICR vkt H44E FEAN F 449 A=
g A gl ety w29 —3—& o FogHon, o *ﬂE«l
AEYeRY 21497 o929 AFE W 3d FFez FAHsS AT

Wste #EstAH

6) v F7N1eF 54

AYEEL Zt 23 7Taa R o2 g AR FoTy YERToE UF
o] NEEQGTZL NEE YETE A AIdFE 1087 d&o 2 v
29 BV BEstn B HZYRHRE BYA HE 2 E A

FeFH &t AAF L AFE A%  uARe HEste] uF
o mAE HaA Al AP wFS H e AvIAG?.

7 AR 54

AYFES 24 ¢9 TEReE U, S-180 AE FHAE 1
mL(1x10° cells/mL)E vh$-2= 57 o] o4& 5 2443k
1097 A& o2 ANgE BEPoz Fodsa 3HY 7AY AEARE
paste YT FHLE AMNSdS 9 A4 WE-S(Prolongation
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ratio, P.R. ; %)2 t&3 o AAsgu?

Prolongation rate(T/C, %) = [Mean survival days of treated mice/

Mean survival days of control mice: X 100

8) ¢AX FHYA 53
GANEE 24 well plated] 2 X 10* cells/mLol HEE seeding 33
24N ZE Al F3t F M EJ} plated] FFHEHW wjFAE WEln 5% FCSe

ANE 25E0 g9 MELE WYY RPMI 1640)2.2 olE 3 WY
FASAA 37C, 5% CO2 incubatoroll A ®jslth. vl 64 Fo F

A8 NEE PBSE MAE FH trypsin-EDTA £dog Eaglsto] 7+ 4
¥ 42 hemocytometer® A 38te] 2T v @l GAE F4 oa)
a9g FsPopt ©

‘ Ascites form S-180 J

l

[ Tumor cell collection I

l

Inoculation in ICR mice
(1X10° cells)

l

I Administration I

l Body weight (~21 days) J

I Survival rate(T/C, %) J

Fig. 1. The assay procedure for determining the effect of
polyphenol fraction I, II and @ from persimmon

leaves on antitumor activity.
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A3d AFEe Ax H 1P

1. 3484 49 d4ay

it oz RE EZEdE SPES £ R AAS Candida
parapilosis(©]3t; CP)®} Candida albicans(©)3l; CA)el whste] o &3
g Ay Ay, dzTo] vste A7 CPet CAd #zte A&8E
A7hste] vt A, gz vlEted ulg- {94 e d 2t
AdE Ao Jehyt)

Table 1. Effect of polyphenol fraction from persimmon leaves on

the growth of Candida parapilosis in culture broth.

Groups Candida parapilosis
CON 1.06%10°

I 3.82x 10°

i 1.40% 10°

m 8.70% 10°

CON : Non added sample

. Polyphenol fraction I from persimmon leaves(5mg/mL)

. Polyphenol fraction I from persimmon leaves(50mg/mL)
: Polyphenol fraction I from persimmon leaves(500mg/mlL.)

HA —

Tablé 2. Effect of polyphenol fraction from persimmon leaves on

the growth of Candida albicans in culture broth.

Groups Candida albicans
CON 3.89% 10°

I 1.63x10°

I 8.33x10*

I 2.10x 10"

CON : Non added sample

. Polyphenol fraction 1 from persimmon leaves(5mg/mL)

: Polyphenol fraction [ from persimmon leaves(50mg/mL)
. Polyphenol fraction I from persimmon leaves(500mg/mL)

H = ~
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AR g B4 3 7§
1) #2889 3% € 2% 534
323 2282 4R phenol, aromatic amine ¥ @& F9 F5Ut

golib= 280nmolM Y FFE EANME Y fraction 1, I H MY
Ztzye] A&7k FeAe]l FAFN e, §3] fraction MellA 7+
e 3% g& YelidtkFig 2). B, 03 EF2 48 =
g9 E£EAEE FAsy] Hskd] 7‘:% 2RE 2y 2 AHAD
polyphenol & I, I % Mol g ZHEE 420nmolM FHEE
‘i—‘—?é?'& A3} polyphenol +&E I, I £ I FolA fraction 07 714
& AWz E Yetl A oH(Fig. 3).

°] 9% A% F 9% Son 5 959, maillard g A E
gatsl 2HgS Uetdgz Budtn gl ol BaudA & o, #Hl
M= B33 1gE D dUEAC] EAsE AR YUY ok ¥
gl zHgo] ol Fez FAAYL s,

o

=i

rOl

N\

10
il

2) AAFAE VA= 9F

79 oz 2E polyphenol FES £3 X BAT 4 Aad g A
AF] gHEA A5 F9YSE A3 AFHE Fig. 49 2o 4 A B
9] DPPH( e, @ -diphenyl- 8 -picryhydrazyDel gt AAFAF5FL 7
polyphenol B&E 1€ 61.2%, fraction I& 583% % M 491% =
Algo) gojM e AAFAEE fraction 0] 7H ¥ AE YEIYS
W, olgjg AFE Kang 57V dstd 7 Agel sE sgEol A
sto HEA FAARZ Fga= Aoy Biustn vk ol dA
Tols APL AAFHAEete] Aubgel Toste A B free
radicale] AAE Folate] 25& AN AEst Hm2' P
Mol AAFTA%5L 799 polyphenol 3HEHE %O] A3 free radical®
dbegto 2 At EA &8 £ de A AlE "

3) Agaksto] vlA= ¥
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ZAQozry g ¥ FAE polyphenol 3FEE o] cotten seed oil,
linseed oil & fish oilell UoAA FakstAel mX= FF& AP A
e Oy 2o, "Wafel delde diFxdel 02110006 mg MDA/LS
R kel ZEdlE S§E 12 011£0.008 mg MDA/L, I& 0.084:+
0.009 mg MDA/LelRow M2 0.082+0.003 mg MDA/LLE tfzT o
Hlsle] 2 {94 (P<0.0DS YWEMHSATHFIg. 5). obmklfr(Fig. 6)¢
fish oil(Fig. 7)ol Aol Aibst APolMe HAFG FAG AFFoz o
ZTAME 247 0.22410.009 mg MDA/L, 0.32610.009 mg MDA/L°| %]
O, fraction 12 0.124+0.006 mg MDA/L(p<0.05), 0.172£0.001 mg
MDA/L (p<0.01)Z 4tatztgo] Jv RoR el en fraction I
A+ 0.09220.007 mg MDA/L(p<0.01), 0.102£0.001 mg MDA/L(p<0.01)
2 YeEttth E3 fraction & ofubdfroll thad #F4kstE 0.092£0.006
mg MDA/L(p<0.01), fish oildl A& 0.1%0.003 mg MDA/LE YEY 2¢
o] FHol st Ay EE FAEES] W =L FAYE
Aoz eI,

olgl® Aae A3 Terada FV0| ZYo EASh: FHRF FF =
Aboll A ZHoll = (+)-catachin(C), (-)-epicatechin(EC), (-)-epigallocatechin(E-
GC), (-)-epigallocatechin-3-O-gallate(EGCG),(-) -epigallocatechin(EGC),
(-)-epicatechingallate(ECG) ¢ €22 FgH=H At B s}
e, A4S FARE BEgo 2 HAYdME FgastEe] FE Rl
polyphenol 3t&EolgtE AL AT = JYATh

ol2ld Aite HAE FY vz ¥ & dv FYAAY FatstE
2, AT ¥4 FasAsr Zan g B8 F g, 3%
microsomal enzyme activitygl Z7F AN F4EAY dF7 BAE
S G E f2T F dE TY BART P AHY & 98 Ae=

71t Ao,

\1
r

7<“C

ofi

ok
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25 f

Absorbance (280 nm)
(o]

05

Fig. 2. Absorbance of polyphenol fraction I, II and II from

persimmon leaves at 280nm
I : Polyphenol fraction I extracted from persimmon leaves
II : Polyphenol fraction II extracted from persimmon leaves

1D : Polyphenol fraction Il extracted from persimmon leaves
a~c Means in the same column bearing different superscript

are different(p<0.05)
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0.5

o o o

N w E
— .
o

Browning intensity (420 nm)

=]
-

Fig. 3. Browning intensity of polyphenol fraction I, II and M from
persimmon leaves
I : Polyphenol fraction I extracted from persimmon leaves
I : Polyphenol fraction I extracted from persimmon leaves
0 : Polyphenol fraction I extracted from persimmon leaves

a~c Means in the same column bearing different superscript
are different(p<0.05)
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Electron donating ability(%)

Fig. 4.

100

60

20 |

i

Electron donating ability of polyphenol fraction I, II and I
from persimmon leaves.
I, I and II are the same as described in Table 1

2~¢ Means in the same column bearing different superscript

are different(p<0.05)
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CON | il 1l
Cottonseed oil

Fig. 5. Effect of lipid oxidation on polyphenol fraction I, O and II
from persimmon leaves by cottonseed oil.
CON : Only cottonseed oil
I : Polyphenol fraction I extracted from persimmon leaves with
cottonseed oil emulsion
O : Polyphenol fraction II extracted from persimmon leaves with
cottonseed oil emulsion
I : Polyphenol fraction Il extracted from persimmon leaves with

cottonseed oil emulsion

- 151 -



0.5

03

0.2

- I l . l
0.0 ' ' '
CON i ] fil

Linseed oil

TBARS(mg MDA/L reaction mixture)

Fig. 6. Effect of lipid oxidation on polyphenol fraction I, I and II
from persimmon leaves by linseed oil
CON : Only linseed oil
I : Polyphenol fraction I extracted from persimmon leaves with
linseed oil emulsion
O : Polyphenol fraction I extracted from persimmon leaves with
linseed oil emulsion
Il : Polyphenol fraction II extracted from persimmon leaves with

linseed oil emulsion
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Fig. 7. Effect of lipid oxidation on polyphenol fraction I, II and W
from persimmon leaves by fish oil
CON : Only fish oil
I : Polyphenol fraction I extracted from persimmon leaves with
fish oil emulsion
O : Polyphenol fraction II extracted from persimmon leaves with
fish oil emulsion
II : Polyphenol fraction I extracted from persimmon leaves with

fish oil emulsion
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4) AEZAMTT assay)ol vlA= 4

O AEZA wAe 4F

Hdy|5e 2t A7) F9 e HFAZ g AE FHTE @
2sty] 9ste, HFAE BHdo el £2F polyphenol %=
[, 0 2 Mg Sz Frednt. 4249 A88 #7s F g Al
o & NESAFS A48T 234 3 Zo(Fig. § 9, 10).

0] A £ Bgd 2x10° cells/mLol polyphenol B EES F=2(10 mg
/mL, 1mg/mL, 0.1 mg/mL3} 0.01 mg/mL)Z ZH7bsted wigd 2=, 49
T BRA B JEHoE ATV FAHE ALE FFHULH, df
z7o) vlgte £94¢ Jehidch vAAEe 449 AsE E3st
o 24X 7F 48X E 72X+ g AR, gzl HE, ddTE
wjokAlZke] A F2 wFAAE] FHo] ¥& AR BHHIYH

x £Pe =azxE Ea¥ epicatechin 3-O-Gallated] whste] A
498 A% AR BE7F S7Hg) W TS H94 QA
stActe Basti glof, ZdelA ¥ - A" polyphenol 332

L0 % M 2% uFAEel dstd AxEde] $EH E 4¥
Aot fAbe A B

.‘_.

>
mlo

— ohd ofX
_oT

=
A

3. Sarcoma 1809 & & ¢ &3
1) 337 %9 asg
w7 9 s vAE HEs wFY AT T TF G
2 2R3 A9, f2TY 49 035%Aev, #d9 polyphenol 3=
I & 048%, 0= 0.38%F o, Me 055%2 2R St Aekg
Vel o™, 3] fraction MolA 7H ¥ H]&& YERATHTable 3).
Moon £2¥o] 8% sarcoma 180 MEZ o] &3 U9 &Feta it
g3t Aol e 2T Hete] g EHES FAY TolA vFe] o
zZEAtE 29 FAE 38 Jehiden, oj2ig Aide H
go AP, WET, YET L AL 53 2 @A ¥ g A
T2 FAFY YoM Tl HlEtd Alg Fo T HF %7

b

2,
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9l FFo] e AL olEd WAAEEC] F7Hd 9
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Proliferation activity (490nm)
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L

Fig. 8. Proliferation activity of spleen cells on polyphenol fraction I,

II and I from persimmon leaves at 24hr culture.

Proliferation activity was determined by ELISA leader(490nm)

CON

Control fraction

: Polyphenol fraction I from persimmon leaves
: Polyphenol fraction I from persimmon leaves

. Polyphenol fraction Il from persimmon leaves
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Fig. 9. Proliferation activity of spleen cells on polyphenol fraction I,
I and I from persimmon leaves at 48hr culture.
Proliferation activity was determined by ELISA leader(490nm)
CON : Control fraction
I : Polyphenol fraction I from persimmon leaves
I : Polyphenol fraction I from persimmon leaves

II : Polyphenol fraction I from persimmon leaves
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Fig. 10. Proliferation activity of spleen cells on polyphenol fraction I,
I and I from persimmon leaves at 72hr culture.
Proliferation activity was determined by ELISA leader(490nm)
CON : Control fraction
I : Polyphenol fraction I from persimmon leaves
IT : Polyphenol fraction II from persimmon leaves

I : Polyphenol fraction Il from persimmon leaves
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Table 3. Effects of polyphenol fraction I, II and Il from

persimmon leaves on life span of BALB/c mice

Group Dose(mg/kg) Survival time{day) Prolongation rate(%)
CON 142 £ 256

I 0.2 195 £ 1.7 37.3

I 0.2 242 + 1.2™ 70.4

il 0.2 203 £ 25™ 429

BALB/c mice were ip. saline and polyphenol fraction I, I and I
extracted from persimmon leaves for 10 days

Values are mean £ S. D. of 7 mice

Significiantly different compared with the control group

P-values was determined by t-test

CON, I, 1, I are the same as described in Fig. 8.

2) B4 AF F7194 ¥

Sarcoma 18022 w}g-x9] Eyos FA]7l &
7 BRog FA3iEA 3¢ WY 21479 Xﬂ
A1t Fig. 11.% Zt}. Sarcoma 18022 &
gto] 3Y F o AFS FAGAUS W,
RE] A Fo| FUtst7] AFEd, BFA 54 %i% 7HA|
st AL Fedou, 7Y polyphenol FHFEES HHOE Foldh

]

%N -{>
o1
rlo o

7}&
7Z+9 polyphenol 3¢E ME A8 F9F gdo] HHASHA AFo] 2

A25E A%S Jeudgdch £F fraction I 2 ML 18Yo] AU A
Aol A7 AlFEIY, A HF e EE A& dERTol H
3 FFAVE AdtEle AEFE LPE}IH%{E}.

TEY AF 7MY dRleze B g AT S wE S
7 AR H 7idE ¢ ds # °ME}, TEY Ad dFo= QA% 2
JanE B & ghn Bud Son 5P B B w, B AN
B OALEE BEY AFo] 25 g oY AEH HAFHE AHEIALEE,

¢
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Zol Wlste] Azte] AEE BY
] polyphenol 3§% I, I M9

o

2

50

45 1

Body weight (g)

——CON —#—| —&—| |

L

25

9 12
period(days)

15

18

21

Fig. 11. Effect of intraperitoneally injected of the polyphenol fraction

I, I and I on the incerase of body weight in sarcoma 180

induced ICR mice.

CON : Intraperitoneal administration with physiological saline in mice

1 : Intraperitoneal administration with polyphenol fraction [ extracted

from persimmon leaves

[ : Intraperitoneal administration with polyphenol fraction II extracted

from persimmon leaves

IO : Intraperitoneal administration with polyphenol fraction I extracted

from persimmon leaves
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3) ey aFd avd vA= 9%

Zbolo mBE Ha @ AAE polyphenol 31§E<°] BALB/c »}$-2:9
sarcoma 18022 S5 E5ede] g Fydy 298 AP 2de
Table 58 Zt} wl$2o] BEgE §24A70 ¥ 7Y polyphenol 343
2 I, 0 2 e 1047 A4 2 B Fosie HAL P& 4R &
BAF A7 PRIFAME 14290J 2, fraction 1L 1954, O+&
24293 M-& 2034 E polyphenol 3¢E OIE 3 oA HE A
Ego] A YEsT

A £ AF ade AF FUEF FYH dAseE A=A,
s3] Zde FHAFAFHAAN MG YEFo] EUD fraction T AT
Tt ]/\15 gz s HF e FXE UEhlel AR F92 <
g B4 ore] Aol A Fe Aoz PERFHJY oy nYEY FH
72 Bde A7 Rdgle W ol dAHATE Uchida 579
Bt FAS AFE JEHAS.

d

Table 4. Body weight, spleen weight and spleen index of mice
injected with polyphenol fraction I, II and Il from
persimmon leaves

Group Body weight(g) Spleen weight(g) Spleen Index(%)

CON 194 = 034 0.067 £ 0.007 0.35
I 199 + 087 0.083 + 0.017 0.48
a 215 £ 0.52 0.078 = 0.003 0.38
m 21.7 £ 148 012 £ 0012 055"

BALB/c mice were intraperitoneal injected with saline and polyphenol fraction I, I
and I extracted from persimmon leaves for 7days

Values are mean £ S. D. of 7 mice

Significiantly different compared with the control group

P-value was determined by t-test

* 1 p<0.05

CON, 1,0, II are the same as described in Table 1.
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Table 5. Effects of polyphenol fraction I, II and I from

persimmon leaves on life span of BALB/c mice

Group Dose Survival time Prolongation rate
(mg/kg) (day) (%)
CON 142 * 25
I 0.2 195 £ 1.7 37.3
I 0.2 242 + 1.2 70.4
m 0.2 203 + 257 42.9

BALB/c mice were intraperitoneal injected with saline and polyphenol fraction I, 1
and I extracted from persimmon leaves for 10 days

Values are mean + S. D. of 7 mice

Significiantly different compared with the control group

P-value was determined by t-test

* 1 p<0.05, ** @ p<0.01

CON, I, I, Il are the same as described in Table 1.

- 161 -



d Y Bxd, 7 mgdde] Zida B $£ Jde C
parapsilosis 2 C albicansdl 3 FddaHE AP A9 iz
Hlglo]l ZgidlE 3EE O 2 MM F2Ao] AAERA e 9ol

AAA 7= AR ERT.

@54 290288 polyphenol HHEZE B2 ¥ AAlste B4
B B A HAATAT APE P 2 FH4Y AR 79
Aol YElt o™, polyphenol SFET [oA 71F & AATAT
= ALE vewd. E=3 Agastd wAEs J%e dFstnx @
, obmldf 2 o Fofl Wi 79 polyphenol 3EE A3 T
HzTol Bt BE ATl st g3t =%k

Sarcoma 180822 =¥ vhy-29 AFF7HFAME tixTo Hl3)
Mg FoloA thih ¥ Fgg Boen, #HAY MR dix
ool B3] 79! polyphenol 33E & 37.3%, Ot 704%% v]F3}o]
fraction MM &= 429%9 FH9A%F 2342 JeiAdt

O

i

A5d FH3EFHA

L ARG mA, AP S50 R4 F5 3, 109(1996)

2. Wattenberg, L.W., Coccia, JB. and Lam, LK.T.! Inhibitary effects
of phenolic compounds on kenzo [ @ ] pyrene-induced neoplasia.
Canser Hes, 40, 2820(1980)

3. Kim, JY., Maeng, Y.S. and Lee, K.Y.. Antioxidative effects of
soybean extracts by using various solvents. Korean J. Food Sci.
Technol., 27(5), 635(1995)

4. Gomez, F., Mattinez, A. and Laencina: Prevention of oxidative

- 162 -



10.

11.

12.

13.

14.

15.

16.

browning during wine storage Food Research Internation, 28, 213
(1995)

. Blois, M.S.: Antioxidant determination by the use of a stable free

radical Nature, 4617, 1198(1958)

. Buege, J.A. and Aust, S.D.: Microsoonal lipid peroxidation. Method

in enzymol, 105, 302(1978)

. Kit Cell - titer - 9%6®AQuous One Solution Cell - Proliferation Assay

Technical Bulletin, Promega

Fischer, G.A. and sartorell, A.G.: Development maintoenance and
assay of drug resistance. Meth. Med. Res, 10, 247(1964)

Bladley, T.R. and Metcalf, C.. The growth mouse bone marrow
cell in vitro. Aust. Exp. Med. Su., 44, 287(1966)

Goldberg, E., Nitowsky, H. and Colowick, S.: The role of glycolysis
in the growth of tumor cells. J. Brol. Chem., 24, 2791(1965)

Bae, H.S., Baek, Y.J. and Yoon, Y.H.' Antitumor activity of
Lactobacillus casei. against Sarcoma 180 and Lewis Carcinoma in
mice. Kor. J. Appl. Microbiol. Biotechnol. 21(3), 247-255(1993)
Ishitsuka, H., Miwa, A., Takenoto, K., Fukuoka, K., Itoga, A. and
Maruyama, H.B.: Role of uridine phosphorylase for antitumor
activity of 5'-deoxy-5-fluorouridine. Gann., 71, 112(1980)

Maeda, Y.Y. and Chihara, G.: The effect of neonatal thymectomy
on the antitumor activity of lentinan, carboxylmethyl pachymaran
and zymosan and their effects on various immune responses. Int.
J. Cancer, 11, 153(1993)

Isove, N. N., Semm, J. S., IIl, J. E. and Mcculloch, E. A.: Colomy
formation by normal and leukemic human marrow cells in culture.
Blood, 37, 1(1971)

Hayfulicls, L. and Moorhead, P.: The sereal cultivation of human
diploid strains. Exp. Cell Res., 25, 585(1961)

HEZA, o]%F4: Melanoidin® 43ty R FEAM|UA. T=9

- 163 -



17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

2] e sl x|, 22, 246(1993)

Son, ]Y. and Kim, DH.. Effect of caffei acid on the oxidant
activity of maillard reaction products. Food and Biotechnology, 3,
144(1994)

Kang, Y.H. Park, YK, Oh, SR. and Mocon, K.D.: Studies on the
physiological functionality of pine needle and mugwort extracts.
Korean J. Food Sci, Technol., 27, 6, 978(1995)

Ak A AxE AT ALY AIZAVIE T/ AR W
A5 AALsr9 =8(1992)

Terada, S., Maeda, Y. Masui, T. Suzuki, Y. and Ina, K.
Comparision of caffeine and catechin components in infusion of
varous tea(Green, Oloong and black tea) and tea drinks. Nippon
Shokuhin Kogyo Gakkaishi, 34, 20(1987)

Branen, A.L.: Toxicological and biochemistry of butylated hydroxyanisole
and butylated hydroxytoluene. JAOCS, 52, 5X1975)

Osawa, T. and Namiki, M.: A novel type of antioxidant isolated
from leaf wax of Eucalyptus leaves. Agric biol Chem., 45,
735(1981)

e, anxe drpn: =32 He Held" Epicatechin3-O-gallate
o st W FEAW] Jde] B AT AEFH A, 46(1997)
Moon, S.H., kim, kH. and Park, KY.: Antitumor effect of persimmon
leaves in vivo using Sarcoma-180 cells. J. Korean Soi. Food Sci.
Nutr, 25(5), 865(1996)

Son, H.S. and Hwang, W.I.: A study on the cytotoxic activity of
garlic(Allium Sativum) extract against cancer cells. Korean J
Nutrition, 23(2), 135(1990)

Uchida, S., Ohta, H., Niwa, M., Mori, A., Nonaka, G., Nishioka, I
and Ozaki, M. Prolonggation of life span of srroke prone
sponfaneously hypertensive ras(SHRSP) ingesting persimmon
tannin. Chem. Pharm. Bull., 38, 1049(1990)

- 164 -



H 7 & __1.7_7|—<";'é',| Z+ 2 7lut

HO
ojo

JERCES L EEEER T

2ol vEw CE u#3le Hgwl A D € 4547 ol £
o] gloy AR e ANt A wEoA U dY¢As, ¥ # 7
#AY Nge a7t dgdzn ok Adel #F e dFERe o
AR, ZAdxe IdU|AE, ddERDY $E, FUAY g
polyphenol 3 % Yo #Ad AF 57 Ut

Aol EAse dde AP EAde @dH FAGA gRE
233 w9l leucoanthocyanidin®] ®®, o] £ el gallocatechin catechin
o] &Asw ZadoE ulFEe catechin®] FHH JE RAoR B
Yg 3 itk Catechins® %3 ©de ATFAER 2AAE @ dol
olyA T ¢y ©de 44 YA 2F AUD. %39 Bl
SU e glFEo] catechinsol®, HZolle o]E9 7e Aol I A
77} gus) ol oA o,

“}3}/‘1 2 AFdAe 34 ZUE o8t 1Ued F8E MY
L ¥ HE A (response surface methodology)& ©]-& 3}
& 278 A, 294 g5 fEle, F vEw
& 2 catechins 59 9 93} 7|53 54& dede
HIE AISLAL o] & V2E FFHAE B L VITAH HIESE

al
Mgl B 298¢ FAHAS

E]l.

°g
2 A
s

e
o
oX _Bi K

=
k)

i ox O mgi'
Mz

o)

A2d ATFALY P

L. 27154 #49A &8 A=
1) #&xd 43 93 4949

- 165 -



A53s: FAHL 25N F2L25, JE42EE 9 o7 ¥y o
gt 22380 98 F gleng B AYME F£E9 Vx4 E
Aeg AgE e FHRALE HAs7] A8 g BEH F4(Response

surface methodology, RSM)*® programe @439t & computer
programe FAEAAA G o MHAE 4 x4 wE Bd 4PS
AAIL A7]edA dARE A, & FEE 75H 5EHE X g3
o] statistical analysis system(SAS) programo] YT ZHN ZEA o
2 ool = #HHY HAAE AFsHTt FEFAY HP¥FRE

FEANTHXY, FELEX, dEFE FEX)oRod, 1X4 Audd s
T 4 EREL L 0,1 BA 3FELE H3F 31, 43y
Table 1] YEFH AT

T EFxAY FHEEG #HE dH(FHEATFYIENE FETE
Y, =), FE&4 @dFEYs), HAAFH5(Ys, xanthine
oxidase(Ys) R angiotensin converting enzyme A & &(Ye)olod, of
£ 33 98 S48t 2 Bags A A8t Table 29
UEtd 53U E FAGEAY w2} Table 23 o] 1672 HA 3
o AFE AAEAT oln A e S FHAF g 2%
ARG L & 2y,

Yn = Bo+ BiXi+ BXa + BaXs + BuXiXe + AuXiKs + BuXeXs + BuXi + B
2X7 + BaXd

o] 71 Y& FE5HWF, X, X, XoE SR(EMWSE, fob ™, A.5
3] fAFolt). 3 A4 % 9 & & statistical analysis system(SAS)
program$ ©°|83 53, HAEA A A HUH|AY iAol
ofix MAHEY AFde vAEAE d9 FHFELE FIIod,
contour map¥ 3t WS EWH EAMoz HAH FE£xdAEL BAFAY.
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Table 1. Levels of extraction conditions in experimental design

. L Level
Xi Extraction conditions
-1 0 1
X,y Extraction timethr) 15 2 2.5
X Extraction temp.(C) 70 30 90
X Ethanol conc.(%) 0 20 40

Table 2. Central composite design by RSM computer program for

optimization of extraction condition of Persimmon leaf

Treatment Extraction Extraction Ethanol
number time(hr) temp.(C) conc.(%)

1 1.5(-1) 70(-1) 0(-1)

2 2.5(1) 70(-1) 0(-1)

3 1.5(-1) 90(1) 0(-1)

4 2.5(1) 90(1) 0(-1)

5 1.5(-1) 70(-1) 40(1)

6 2.5(1) 70(-1) 40(1)

7 1.5(-1) 90(1) 40(1)

8 2.5(1) 90(1) 40(1)

9 1.5(-1) 80(0) 20(0)

10 2.5(1) 80(0) 20(0)

11 2.0(0) 70(-1) 20(0)

12 2.0(0) 90(1) 20(0)

13 2.0(0) 80(0) 0(-1)

14 2.0(0) 80(0) 40(1)

15 2.0(0) 80(0) 20(0)

16 2.000) 80(0) 20(0)
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S84 wde A AOACH T3t A3ttt F, 1008 34 g
Alg&9 1méo] Folin-DenisAl¢f 5SméE 7}3lx E3} NaCOs £ 10md
Vsl % ¥ FHTE FF volumed 100mE %F F 3083
A& A wX 3 760nmelA FREE ST A& vE AT BE

FMY FFE FF vusty FFS AEsAT
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® AAETAE 53

7} 2229 AANTIFILL Bloisd $H9e wysid A5
zZ} A& 1mLe] 2X10* M e, e’ -diphenyl- 8 -picryl-hydrazyl(DPPH) 1.0
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NEEAT FIE
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AA A% = (100 - ) X 100

® Xanthine oxidase A 3}
XOase &A A& =&AL 0.IM potassium phosphate buffer(pH 7.5)ell
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xanthine oxidase 2mM< ¢ 71d < ImLol| &49 0.1mst B89
0.1ME 78tz zTFole gd dal F/HTE 01m H7hate] 37 Tl
A 5EZF wkeAF) T 20% trichloroacetic acid ImE 7}3te] WE&& F
A7 YAREs dwAe AAT F oghgd Fo AAHE uric
acid® F3% 292nmoll A S5 thg Aoz A& (%S T

w279 uric acid A F
29 uric acid A F

A8 &(%)= 1- % 100

® Angiotensin converting enzyme(ACE) A 3}

ACE# 3 &3 24& Cushman 5¥9 wdeg wgstd 330
Z WegFE 03M NaClg &#3l= 0.1M potassium phosphate
buffer(pH 8.3)°) 7] & (Hippury-L-histidy-L-leucine ; HHL) 25mM =
ol o 0.15m¢, ACE 0.1me9} 2+ F&A8 &9 0.1mE EFsded, o
Z73E 22A8 YA 255 01mE A7hste 37 ToA 30 €3 9%
A7 IN  HCl 03BmA7tE e FAANY  H 3m9
ethylacetate(EtOAc)E #H7}8t9th. EtOAcE L 2RE £WE& FHAAU
DAL 1l EFHFE HMsle]l %9 hippuric acid® %% 228nm
oA 24 F g Hd gy Afes T
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=7 9] hippuric acid YA =

A& (%)= 1- X 100
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i3t v H E(hedonic scale)& AM§-3te] mj$-FH54), £9¢A), B
FToITH3A), Y (2d) B oF Ymg(14)E FEE F AJHIE A
#(scale scoring)& ©]&% AHHALE ANHAT AH HFAE
Hatod Duncan Th5AFHA wet BAXGst BdA 89 Ay T
el FAARY FIHE ZAEA

2. AF e 24

[0

1) ¢

—T——E—J%’;—S— 106C Azxd, =299 $FL micro-Kjeldaly, A4t
%L Soxhlety, I E FFE 500C I FEHL A1 L3e 233
Atk 2ARFE 98 1.25% HeS049 1.25% KOHE Eaisjr Az 2
33 A A7 ST

2) dd AF

Z2k 10meE Sephadax LH-207} $A® AP 70% methanols
00mEHA AN olE @F FFd @d olFHoR 5m A4
0.45¢m menbrane filter2 o 3}3l¢] Sep-pak Cis catridgeo] EFHA|H A
2o 122 §dE AAY ©hF HPLCE #4351 th(Table 3).

Table 3. The operating conditions of HPLC for tannin analysis

Items Conditions

Insterument Shimadzu LC-10 system

Column Shim-pack ODS(M) 300 X 7.80 nm.
Detector 254 nm

Mobil phase CH3CN : H20 = 1 : 4 (oxalic acid 400 mg/ £ )
Flow rate 0.75 mé/min.

Injetion volumn 20 b
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3) Caffeine A%

#49a 30meo] EAZhr)ol Woja 3wl chloroform® 7tate] olg &S
sty &4A3s HE2% F 045 um menbrane filter® o 3}3ld Sep-pak
Cis catridgeell BHAIA 29 18X E4E AAY thF HPLCE ¥4
3 tH(Table 4).

Table 4. The operating conditions of HPLC for caffeine analysis.

Items Conditions
Insterument Shimadzu LC-10 system

Column ¢ -Bondapack Cig 3.9 X 300 nm.
Detector 254 mm

Mobile phase

Flow rate

Injetion volumn

Methanol : H2O : acetic acid = 30 : 70 : 3
0.8 mf/min.

20 pt

4) FE3e AF
A& 9L 045 gm menbrane filter® o 38 Sep-pak Cis catridge®l
SHAA Ao} n8BA EZE AAT U2 HPLCE 431 tH(Table 5).

Table 5. The operating conditions of HPLC for sugar analysis

Items Conditions
Insterument Young In HPLC 9500 system
Column REZEX RPM Monosaccharide 30X 7.80 nm.
Detector RID - 6A
Column temp. 75T
Mobil phase H0
Flow rate 0.5 mf/min.
Injetion volumn 20
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5) AF AF

ZAA 20me]l 5 N KOHE9¢& 718t pH 652 ZHE3do 100mE

A&k 3083 WA

QAR AANL 0254 membrane

filter2 3% 20008 HPLCO FY3t4 .

Table 6. The operation conditions of HPLC for hexane materials.

Items Conditions
Insterument Shimadzu LC-10 system

Column # -Bondapack Cis 3.9 X 300 nm.
Detector 210 nm

Mobile phase
Flow rate

Injetion volumn

1 % triethylamin-H3PO4 buffer(pH 6.5)
0.8 m¢/min.

20 b

6) ¥lgd Co AF

N EHE 045 um menbrane filter2 o33t} Sep-pak Cis catridged] £
HAA HAhe agA EFE AAS o HPLCE 43t tH(Table 7).

Table 7. The operating conditions of HPLC for ascorbic acid

analysis.
Items Conditions
Insterument Shimadzu LC-10 system
Column # ~-Bondapack Cis 39 X 300 nm.
Detector 254 nm
Mobile phase Methanol : H:O =85: 15
Flow rate 0.8 mé/min.
Injetion volumn 20 w4
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3. AlFEY B AY

1) pHe 9%

pHE AlE 10mE &) pH meterE Al&3te] dANALE Fu 2 W
sl & FA skt

2) reElde] 4%

dBF A8 bmol Fol2d Fol¥ EFE AAY] e Mix
bed resin TMD-8(1:1 mixture of strong cation ans anion exchange
resin, Sigma, US.A)E 718k 5 € WARelA 1497 A& T o]
28528 AAH7) 9% Whatman Nol @7tx $leld o3 4%
At o A& FAPAIAIIEZ bm E2EFE AFE3T 0.45um
membrane filter2 ¢339 Sep-pak Cis catridgeol E3HA|AH A9}
IR EFE AAS U HPLCE £435oH, #4=2AL Table 4
¢ 2o

3) vlE Co 9F

AR %] AEE 045um membrane filter2 <} 33t Sep-pak Cis
catridge®) S HAA i} nEA E4E AAF & HPLCE E43}
How, BzAL Table 59 2.

4) T {71449 J&

AR F] A8 AE FHGHTAINS A7) 14% BFs/methanol &Y
2nE 7Feted 80 TollA 30%37 WH8-AlA methylationA]Z] F oJ7)o] ¥
3} ammonium sulfate®} chloroform 4m¢E 7}8+9) methyl esterZ&
chloroform% 2.2 ©o|PA|7| 1, &% FF sodium sulfateE 7}ste] &
FAZ OF 05pLE GCA FYstd EAsAT, oluf EAzde
Table 63 Tt}

4. 29 x
ipa-gct

A
B EAS Yehle daEE E359%% A|(spectrophotometer,

b Lo
o v
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420 nm)E AH&3t] FHE2H FA 83U

A3 AFEe 25 2 n3F

1. 3289 540 A F&5x19 9%
#Fdol dig HH FE2UE dolrRr] Aske] Table

oo
.
flo
i,
ok

AAC o3 e zhor FEY FEEY S =AY A=
Table 8% Zt} 0|9 APARE o]t FEMNI, F225, dE
EFE §F AV 2AXi~X9)9 sdRWFEs FEE9 54U HEA
1Y, gk, £84 @3, DPPH, XOase A3, ACE A& W&
23t

A (Yi~Ye)ol thdt SAS program® Taylor 23 A4S Vel
= Table 103 #t},

o]Zg WrgHFEY 22 WANA MEEH S HAPHET Z
DPPH¢} XOase inhibition(%)o| A4 & 7343 (sationary point)o] i gh<
JEtW oL, o]l& AYd g vhg¥es 3 (saddle point)& e
ol Hoigtdt HA&HsE & 7 gldo 2HEE SAEAM(ridge
analysis)2 233t A3 Table 99 #Zo] AL FEAHXD] AL &
Z3tA 22 el A eSSl HAYgs YA whEka 3Ad
RS REHAME X1 &, FEANNE ZAZANA HHZAE T AT W
SEHS ’5}"45}935}
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Table 8. Soluble solid, turbidity, tannin contents, DPPH, XOQOase
inhibition and ACE inhibition of extracts prepared

with persimmon leaves for optimization of extraction

condition by RSM program

Trecatment  Ext. Ext. Alcohol  Soluble Turbidity  Soluble  DPPH" XOase ACE
number  (me(hr) temp.('C) cone. (%)  solid(%) (%) Tannin(%)  (gz)  inhibilion(%) inhibition(%s)
1 15 70 0 148 20.9 259 50.3 13.09 26.7
2 2.5 70 0 14.7 174 1.41 329 13.42 383
3 15 20 0 149 21.4 193 38.1 9.31 37.1
4 2.5 90 0 153 19.2 1.88 48.0 10.47 40.1
5 15 70 40 178 8.6 4.78 79.8 44.52 43.5
6 2.5 70 40 180 83 3.82 85.8 55.48 51.6
7 15 90 40 164 75 4.11 89.0 59.41 59.7
8 2.5 90 40 170 7.1 497 88.7 64.11 54.2
9 1.5 80 20 174 10.2 516 84.4 67.59 724
10 2.5 80 20 179 10.2 518 89.2 61.37 514
11 2.0 70 20 16.5 15.4 454 84.0 61.86 56.1
12 2.0 90 20 15.3 174 345 86.1 60.72 45.0
13 2.0 80 0 16.1 20.1 239 66.9 23.57 30.7
14 2.0 80 40 176 6.5 5.10 90.1 77.58 64.7
15 2.0 80 20 177 117 454 884 68.92 62.9
16 2.0 80 20 18.1 116 352 89.5 66.25 68.6

U Electron donating ability to a,a ~diphenyl- 8 -picrylhydrazyl at 528nm

Table 9. Predicted levels for physiochemical characteristics and

sensory score of extracts from persimmon leaf yielding

optimum responses by analysis of ridge

Levels for optimum responses

Extraction —

conditions Soluble Turbidity S0Pl pppyy .)ﬁ%‘.’s.e . lﬁg‘?
solid(%) (%) Tannin (%) inhibition inhibition

(mg%) (%) (%)

Extraction time(hr) 2.37 1.96 154 2.18 2,24 1.55

Extraction temp.(C) 78.78 85.11 7845 83.40 83.84 81.97

Alcohol concentration(96) 32.92 2.89 2744 37.36 35.70 2771
Saddle Saddle Saddle Maximum Maximum Saddle

Morphology . . . . . .
point point point point polnt point

! Electron donating ability to a, e ~diphenyl- 8 -picrylhydrazyl at 528nm
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Table 10. Taylor second equations calculated by RSM program

for various response

Response Taylor second equation R*  Significance

Soluble Y, = -63.542414-7.618793X,+2.163371X7+0.239914X3
solid(96) +0.022500X 1 X 2+0.006250X 1 X3~0.001938X X3 0.9462 0.0036
+1.503448X1°-0.013741X2°~0.001060X 5

Turbidity  Ya = 210.784138+36.807931X,-5.728707X2-0.249138X3
(%) +0,030000X; X2+0.062500X 1 X3-0.002875X X3 0.9855 0.0001
-10.434483X,°+0.035914X2°+0.001 228X 5

Soluble Y3 = -22.619345-13.669328X;+0.993642X+0.008495 X
tannin +0.073750X,X2+0.0141 25X, X5+0.000419X5X 3 09229  0.0100
(mg%) +1,806207X:°-0.007234X 2-0.002434X

Electron  Ys = -418.606552+45.148276X,+10.790828 X+ 1.587562X
donating +0.525000X 1 X2+0.165000X , X5+0.005750X 2X 3 0.9452 0.0038
ability (%) -22.462069X:°-0.073655X2-0.034789X 3"

XOase Ys = ~673.992724+108.499362X,+15.053461Xx+1.298674X3

inhibition -0.135750X1X2+0.177125X, X5+0.018906X5X3 0.9867 0.0001
(%) -24.748966X,°-0.093772X,°~0.050231 X 5>

ACE Yo = -592.448066+7.274483X,+15.449948X,+1.647966X3

inhibition -0.555000X1X2-0.150000X,X3+0.004125X,Xs 0.7827 0.1493
(%) +9.841379X,°-0.088897X 2°~0.029349X 5"

X; : Extract time(hr), Xz : Extract temperature(C),

X3 : Ethanol concentration
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o B A F£A4 BdY FEe 531%E o Fo] HAG oy
2278 oEL BE 2744%, FELE 7845T|tt. Contour map
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(A)

TEMP. W

B)  soluble
solid(%)

19.24 1

16,89 1

574 1

o

Fig. 1. Contour map(A) and response surface(B) for the effects of
ethanol concentration and temperature on soluble solid

contents of persimmon leaf extracts.
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(B)

Turbidity(%)

831

17.86 1
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Fig. 2. Contour map(A) and response surface(B) for the effects of
ethanol concentration and temperature on turbidity of

persimmon leaf extracts
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ged /Al
80
754
0 \ ....... N I I
0 & R | 4
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(B)
Tannin
contents(%)

6,07 -

9.64 1

2,60 1

Fig. 3. Contour map(A) and response surface(B) for the effects of
ethanol concentration and temperature on soluble tannin

contents of persimmon leaf extracts

- 181 -



4) ARF 5] W3t

DPPH( @, e’ -diphenyl- 8 -picryl~hydrazyD) & ©l&3 74 F&E9 A
Ao e contour mapd 3P ¥ EHL Fig. 49 &k A=A
Folztg o] 37149 RPE 0945202, 94 0.003822A 19%0°]9]
GolgFzo A AAHUNTable 9). AZH A-FH (stationary point)
Ho Aol olw Hoge 9BIT%E dZFHJoH, o dFXE F28
e ZARAHEF)EL FEA7F 218((Mr), FE2& 8340TC, d&&
T 37.36%°] 1 tHTable 8).

A2} ZHgo] g ulg contour mapH W FHE HWE o EE 9
oyl 2S48 Zvete A4S B olw AXFAFEL AEE

2T 7} 25~40%, 2&ESE 76~88ColAM L YelgTh

5) Xanthine Oxidase A 3}j-&¢] W3}

2Zzz70 WE F&5E9 XOase? As)& W3le Table 7] e
R, Ao s contour mapd 39U WSEWL Fig. 59 #Erh
XOaseol Wg 374¢ R*& 098670]3, #2942 00001224 1%0]
el FoFEoA A=A Table 9). ol o
point)& HhHoli ol HFL 7539%°IA L, ojWe KAWFES
e deg FE BHIK, FERE 8384Co1‘311>}(Tab1e 10).

zzz7Ad g5 W & contour mapd ¥ EHE B o gE

o] FE7F F }Q—”F%, FE2E7 845 XOase Xiﬁﬂ%% Cdtia=
73

, EE FE 20% o, FEZE 80Tol oM =&

o
—

___i
=

¥ A4 (stationary

6) ACE A3 &¢ W3

22z wE 289 ACE Asj&o e W3l Table 89 U
B, °o]E9 contour map¥ 3xHY WS EWHL Fig. 63 Zth ACE
Aol D A R Table 9148 o] 0.78270] 1, FoA &
01493224 foFEo] AAHHA &gt
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(A)

Temp. Wy

851

(B)

DPPH(%)

96,45 1

7901 1

59.56 1

Fig. 4. Contour map(A) and response surface(B) for the effects of
ethanol concentration and temperature on Electron donation

ability of persimmon leaf extracts
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(A)

TEMP.

i
0!

154

0

(B)

XQase
inhibition(%)

76.67 1

Fig. 5. Contour map(A) and response surface(B) for the effects of
ethanol concentration and temperature on xanthine oxidase

inhibition rate of persimmon leaf extracts

- 185 ~



(A)

TEMP.

(B)

ACE
inhibition(%)

64,98 1

52,33 1

40,28

"8

Fig. 6. Contour map(A) and response surface(B) for the effects of
ethanol concentration and temperature on angiotensin
converting enzyme inhibition rate of persimmon leaf

extracts
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owkel o]l =
A WYE Table 119X
35% & el

wekd 7249l &8 AxA HHY
T 80T, d¥e FE 4%E

{o
B

e

54 shaly) Sleke] 28
£4 Bdel ¥, AT,

contour mapS

FEE

superimposin 3}
Zo A 7+ o] FH&

5—, ’\]Z}E_E 2A st} whR

Table 11. The optimum extraction conditions for response

variables yielding

optimum

responses by

superimposing of contour maps

Extraction conditions

Range optimum conditions

Extraction time(hr)
Extraction temperature(C)

Ethanol concentration(%5)

2
78 ~ 81
3 ~ 3
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,E,F f’(\\\
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~ \ ’ "
5 el
K \& e
N,
)| E— N— — e 5
0 1 A R 4

Ethanol conc.(%)

Fig. 7. Superimposed contour map for optimization of response

variables in persimmon leaf extracts.

(A) Soluble solid(%) (B) Turbidity(%)
(C) Tannin contents(%) (D) Electron donation ability(96)
(E) XOase inhibition(%) (F) ACE inhibition(96)

S s FE2E9 FFS 5%E Ha FFo2 AFSHe 10, 15, 20,
25%9 WguE AR, BARZ 124 BFHANE T3 AT
He 35%9 FAAbe] Awg AANY] HE FEL HEEFE 0.056%,
ascorbic acid 0.05% 181 TAAE H7138t9 pH 4.00]3t2 x4t
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Table 12& #F@AY] Z23E ved Aot #eHAE ANE 2
a

& 43S ALstn Gt Wan, ¥ a2l A VEECM e 5%
FEAM FHA Aolg Btk JFoMe FoH9 Aoles HojA
Foy 2299 F& 5%AME FEE ZEIVIE Ho| ¥ EA
e BE ok we A 2T BXANAE 2 w2 Ao] o] I

A veEs e ste M 2A #Asste gente FE99
FEIE 10%0 o2 d4E YR AdA 24K #F58dsol dof3d
o oA FE 5%oMe A e 22 dAE =27 YU
15%0] 8N e 27 WA =74 £EE FHFtty da= A

ol
-
).

Table 12. Acceptablity of persimmon leaf beverage depending on

the amount of extracts

AY B” c? DY E”  Significance
Color 280° 350  360° 325°  2.83° 268
Sweetness ~ 2.80® 335  340° 315 228" 051
Astringent 270 320  3.00" 225" 175 005
taste
Flavor 260°  305° 375 360°  3.05™ 029
Overall 285 368  322®  313® 225 005
YA : Extract 5% ?B : Extract 10% 9C : Extract 15%
D : Extract 20% SE : Extract 25%

In a row, means followed by a common letter are not significantly different at
the 5% level by DMRT

2) A4 5= 44

dweE AZE 9 99 58 A7) Y5t ofn 2 Ny 22
Ao} F& 10%(2 °Brix)& H7bsln 2o TE& A 156%2 Al 2std
25, 35, 45, 55%9 HMiFHIZ AAFRL UHA HAgE AN GE
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Z 0.05%, ascorbic acid 0.06% g1 FA4-& H7Fste] pH 4.00]3t2
ZHsd #5HPHE AR

AAb A Table 13¢] vebd A Zo] H&utd FolM o3
el 2olE YEUA Fged ot FE2YY FEE 10%E ILAIH}A7
wEolgtn Al Th &% 35%014Y FRAAE F9AU Ao
2 polx WA 8o WeRE U4 AFgAIIE ALE =AZD
55%< A$dE 27 @4 =AXE AeF #dFo ML 15%%
25%o A e wuto] ofstel AT I HosAt wWHAM EE
Foll A foFQ HolE B A¥tHQl 7|AEE nstd E W dukE
29 HA FEE 45%7F 7HF AP A2 wuHo Yo

_,

o\F

Table 13. Acceptablity of persimmon leaf beverage depending on

the amount of sugar

AY B? c? D E”  Significance
Color 350° 345 335 385" 415° 008
Sweetness ~ 2.20° 205®  390° 365" 385" 001
Astringent ~ 235*°  255° 280"  290° 2.70° 792
taste
Flavor 315  315°  325°  340°  350° 491
Overall 2.35° 270% 305 38"  355% .000
YA : Sugar 1.5% 2B : Sugar 25% 9C : Sugar 3.5%
YD : Sugar 4.5% YE . Sugar 55%

In a row, means followed by a common letter are not significantly different at
the 5% level by DMRT

H ¥a N
AFo BuHE SE Bol ALgH R 31—;: G5 o g3 7L
2o F& fAGUA SR R FU ASNNLA AAFFY

88 o439 FEHAE 4AAAY. Fruit punch, tropical fruit,
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yoghurt, creamsoda, drink, pear, lemon, apple, strawberry, jujube& 1
A duldEEe B8 004%4 Zz Arlete #EAALE AR 2=
Table 149} 2t}

Flavore] 7Z-$d Z+77t 1%oluielA #F22<Q Aol& Yehld=d,
o] Fo| AlFHFFI DS G FoAA M FL WSS BAG A}
Hgy 971FE NS B AU 579 E HANE F2ATEN &
&3 7Y & gso =45 dAen, ol For Ustd ety
dot M E AeEHE Bo FUAG Fe APdAe FE BT FY
oA £L& &S BHon AW VSRR FoX yed 2
o} o] 1%ol e FEAA FAAHA Aolg YENIL, 53] At
kel 3% %%R%%i—‘?—ﬂ M FL BEE B AR H7HA 2
S8R M AEY JAoE AdHYT

Table 14. Acceptablity of persimmon leaf beverage depending on

the spices
Astringent
Color Sweetness Qverall
taste

Fruit Punch 3.30° 2.70% 2.70% 2.70°
Tropical Fruit 3.40° 2.40° 2.40° 2.50°
Yoghurt 3.60° 3.00™ 2.80™ 2.90"
Creamsoda 3.40° 2.90>¢ 2.80™ 2.70°
Drink 3.40° 3.60° 350* 3.20
Pear 3.80° 3.40™ 3.10% 3.60™
Lemon 3.70° 350%™ 3.20% 3.70™
Apple 3.90° 4.10° 3.90° 4.40°
Strawberry 3.80° 3.30™ 3.30%° 3.70*
Jujube 3.40° 2.80>¢ 2.50° 2.60°
F value 1.099 3.981 2815 5.655
Significance 372 .000 006 000

In a column, means followed by a common letter are not significantly different
at the 5% level by DMRT
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5) #F ¥ &= AN¥

Sae ug Fe FAAI7 A FEAHAA A F2 S
o AREE 22 AMRRES HUEUE AU ARRSEES A
BateE 100% AHSFA2E AH3te AT FEE 24 Y5t &
go 6, 9, 12, 15, 18%E H7Iste] #FAAE HAZY 1 438
Table 159 YEFHAH.

a2 A3 A4S A9 U gt g2w, g FHed xolg
GEM R o, 12, 15, 18%Y sxolAME @ty Fella FofHl zho]
2 JeEhR ¥%n HewdME 15%9 18%E #AH Aol e
WA arskeh oy 18%ol e Almeka ste] 28 WA =AA
dol e &y gtg F =4S o, 6% I%lME HE =
o Ha] AWrAA NEEAAM FJH AolE et wekA A
HEe HAY FEE 15%E s Aol AATEY B} FlM FL& &
H7t Y& A2 AR FH A

Table 15. Acceptablity of persimmon leaf beverage depending on

the amount of apple juice

AY B? c? DY E”  Significance
Color 3.75° 3.95° 3.75% 3.75° 3.75% 869
Sweetness ~ 3.00°  3.00°  380° 4.00° 385° .001
Astringent  3.00°  3.00° 350 390°  380° 016
taste
Flavor 3.00° 3.20% 3.90° 3.90““ 3.80° 028
Overall 2.80° 280° 380*  410°  4.00° 000
YA : Apple juice(diluted) 6% 2B : Apple juice(diluted) 9%
YC : Apple juice(diluted) 12% D : Apple juice(diluted) 15%

“E . Apple juice(diluted) 18%

In a row, means followed by a common letter are not significantly different at
the 5% level by DMRT
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6) #9 59 A w3y

9o BEA Y AFHE Edz HY e s A 2Y €8
o) WEHE & Table 169 YEIIQL, HF pHE FI4L 005% 3718
o] pH 408tz ZA340h

Table 16." Optimum recipe of persimmon leaf beverage

Substrate Contents(%6)
Extract( 2 Brix® ) 10.00
Apple juice 15.00
Sugar 450
Citric acid 0.05 .
Sodium citrate 0.05
Ascorbic acid 0.05
Apple spice 0.04
Distilled water 70.31

Total 100.00

4. AF9 354 4

D gy

FALES YU HEE Table 1794 R v Zo| ¥ F3e 974
9% om AR FFL 011%clw 2wz A FFe 006%0 G
o,

Table 17. Proximate compostion of persimmon leaves tea.

Constituent(96)
Mositure Ash Crude fiber  Crude fat Crude protein
97.49 0.11 0.049 0.033 0.06
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2) g4d §&F

#Y F89 ©dY FE& Table 189 ok HPLCY 93ty
procyanidin C-1-3',3"",3""'-O-trigallate 5 3 709 &d 3FEL 27
FASAY. dde o Fo dFeE EAstd FF, AHY A7)
Ao wA4dol wEx AT Aol YElon A ARA] Fdo Zo
Holdittes AL 28 AREH 48 v Aok =3 Bde a3 g3
A SAALEARZ 347 4FE v gl 2Y S8 98 7R
7150 & F8& AlgdE

Table 18. Content of tannin in persimmon leaf beverage(mg%).

No. RT® Compounds Content

1. 2.77 Procyanidin C-1-3',3'',3""'~O-trigallate 0.15
Epigallocatechin-(4 8 —8)-epigallo-

2 576 catechin-(4 8§ —8)-catechin 0.25

3 144 Procyanidin B-7-3-O-gallate 0.02

* RT  retention time

3) Caffeine & %< W3

7Y &89 caffeine %L 658 mg%E UEFRTH Ald &8 =x}¢]
caffeine®] ¥FRTH HFo] Yeyrh A& A S de &5 71
#de #AY AHAA UEve HAAEe 47 59 ¥3Eo] dojux
B2 4 REYA XM yeidga gt (Table 19)

4) Vitamin C &%

g4 2 859 HEE Ce 63.00 mg%e #$FE 1S 4
AN, HET Cof o] A XAUFE 1 ko] Brhm nug
i A3 $-FxH9 HER Co #FERU: gL §FE JgUdd
(Table 19).
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Table 19. Content of ascorbic acid and caffeine in persimmon

leaf beverage(mg%).

Ascorbic acid Caffeine
Content 63.00 6.51

5) feEld &F
zZogsee FaF THFE& Table 208 o] sucrose, glucose,

fructose, raffinosed 4 FFE JElWTh YA FEHH ¥
Al sucrose? o] A el AL FAX} FEAFEA 45% sucrose
H7H97) wEolgn AlgEdh Aol g% A9 F fEd FHFERU
oF7F 3kt

Table 20. Content of sugar in persimmon leaves tea(%).

Sucrose Glucose Fructose Raffinose Total
8.33 0.94 1.46 0.04 10.77
6) IA3F
Zaese HABPHEAY FFL Table 213 #ow I FHE

CMP, Hydroxanthin, UMP, IMP, AMP| ¢ollew # o] Rud
ABFEAT FASEAT 1 FFE e A JEE

Table 21. Content of uncleotides and their related compounds in

persimmon leaf beverage( # mol/100g)

CMP UMP GMP IMP AMP  Hydroxanthin

Content  13.3 0.63 0.54 0.36 0.28 0.69
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5. AF9 <AAA

1) pHe 9%

7l 858 4C9 25T 30¢ AFslAA 2 ¥slE AnE A
3= Fig. 89l YetUT. &8 4C 4 A2dA FAHo & pHE #a
dte Aoz Uewtoy, Ag7[de]l 204 e pHrL 3752 A A
& FAHE B YT 4T A2 pH ¥W3tE 3.82~3.72& 0.10
Hxo mug W3E Hon, 25TANE 3.82~3712 0.11AEY ®
s£& Holth pHY ¥ WY/l 371~384 Alo]2 Hw3 +AE W
AE AT

2) FEl39 A3t

+82 AR T FET FF WgE Y FAAe Table 229 2
o ZULE AEH #IAFS sucrose, glucose, fructose 28X
raffinose® YWEMWT. Sucrosed] A$ L L gl AL My
o) A7 e e AYE ¢ F AN #Y F AIEFFY FE F
T o ey Zd AAZ FtAL UE sucrosed] %o OE 7Y
of 8] oF 100~2008) A= Brlz Busn gt HuR oz 4T A
%9 glucose®} fructosex= 2= A AZAA|Zle] uwle} & WIE Ho|x
gkev, 25C AFe Ao =234 Fhse A% UrE}‘—Hﬁ’iFl,
sucrose®] Z-Fol= 4T, 25C EF X AFA|o] g upet % 24
&%tE BEgE HAh

3) g Co| st

Z42te] 88 30947 AgSUA wER Co FF wWiE 2 A
Fig. 99 2t A% 2= w& Watg Awrd 4T AF P
Foll 25CAMEY AHe FF Zo] 2F B degen, A%
5~10¢ Atolel HIEIR Cof W37t & AogZ vehgoh Uutrgog w)
Bl Co #Fo] Eo=s BEE JeEden, 20d oFREHE #a
9 Fo] E2EUT. o] e o] FY LAXNF29 HF F wgul C

o rlf
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o] gzl FAF AP JEUHAL, AFLE 5EFS S
ol Atte ZAistE AAFATH

3 i 1 | i L
0 5 10 15 20 25 30

Storage(Days)

Fig. 8. pH changes in persimmon leaf beverage during storage
at 4C and 25T

- 4 - ! Persimmon leaf beverage during storage at 4C

- M - : Persimmon leaf beverage during storage at 25T
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Table 22. Changes in free sugar content in persimmon leaf

beverage during storage at 4C and 25T

(unit @ %)

0 5 10 15 20 25 30

Sucrose 8.33 8.12 813 7.79 7.77 7.80 7.70
Glucose 0.94 0.95 0.93 0.93 0.92 0.94 0.90

4°C  Fructose 1.46 1.48 1.50 142 1.34 1.38 1.40
Raffinose  0.04  trace trace 004  trace trace trace
Total 1077 1055 1056 1018 1003 1012  10.00
Sucrose 8.33 7.91 8.80 8.04 7.75 7.85 7.78
Glucose 0.94 0.97 1.16 1.19 1.13 1.10 111

25C Fructose 1.46 1.50 1.54 1.56 1.62 1.60 1.55
Raffinose  0.04 002 trace 001  trace trace trace
Total 1077 1040 1150 1080 1050 1055 1044
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Fig. 9. Changes in ascorbic acid content in persimmon leaf beverage
during storage at 4T and 26T

- 4 - Persimmon leaf beverage during storage at 4T

- W - : Persimmon leaf beverage during storage at 25C

- 199 -



4) Wi 3ay {71449 Wst
<859 AF F uIAGA RKriade HEe Table 237% #o. U
Ad FEANMN AH
citric acid 4F 22 Yo o] Fd A levulinic acid®) o] 7%
=% Oxalic acid, malic acid ¥ citric acide WA H o2 T Fo]
Zojze FAoE YW, citric acid®] A$ A& 10~15Y9 Alole] #
3% o] 714 A3 Levulinic acide maillard B89 S HAMALE
Z2A AU Yo d4FE AA(F AN AR AIZHAAH, A%
Fol .o FFo) F7kEtE AL AF Fol dojubes Zawgdd 93 AR
o2 godr

3 7)1 oxalic acid, levulinic acid, malic acid,

=1 T AHEE FAHT AFA= Fig. 109 2ok 4T 25TE
e wW 5U7HA] A3} wrEo] MEA JPHGrt I o]F 2 AA

g T ART AEEAU g HEE B BTN EE
 AS Ay Aoz BEY,

i

¢ & gt o] ABE T Fo| BIF WA BREES Aesh 4
£ o) &)
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Table 21. Changes in nonvolatile organic acid content in persimmon

leaf beverage during storage at 4C and 25°C

(unit : mg%)
0 5 10 15 20 25 30
Oxalic acid 6.3 4.1 - -~ - - -
Levulinic acid 4715 6927 5397 2485 3254 3143 2963
4C  Malic acid 182 233 103 -~ - - -
Citric acid 546 568 458 342 302 238 212
Total 5506 7769 5958 2827 356 3381 3175
Oxalic acid 6.3 13 - - - - -
Levulinic acid 4715 4975 2871 2757 2021 1832 1708
25C Malic acid 18.2 76 10 - - - -
Citric acid 54.6 43.8 415 33.8 31.1 30.3 24.4
Total 5506 5502 3206 3095 2332 2135 1952
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Fig. 10. Changes in browning index in persimmon leaf beverage and
persimmon leaf carbonated drink during storage at 4C and 25T
- 4@ - : Persimmon leaf beverage during storage at 4T

- B - : Persimmon leaf beverage during storage at 25C
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A4ad 2 &

T4 2QE o4 1 7154 SRE AL At FEAD
5~25A7 #&2LE 70~90TC 2 d&&s®E 0~40% A7EA =4

)
2QFg stn AL gAA 715H FAE AsETE 3
1

—

& sto] 24
FAAYe] P HeEALNPoR AU FE2AL AH5 Hgx
HYzezae $US F o2 HPoR 3 /%4 Y $BE AU

Atk 2289 /144 nYE T HE, F44 9d FF AT
. xanthine oxidase # 3)&, angiotensin converting enzyme A& 5
BEAINE 22Z2AEL d28d 1S W FEANT 2N, F

e o off
ka
-{n

% 78~81TC, d&E FE 33~3B6%E UERY.

A7 22z44d d% 7Y S8 ML B BSHA @A E =
229 5% 10%7F 799 &3 o) A=rt /b A2E Aoz dE
wyon @ FEE 45%% YEWn HAFaL FFHIL AMPeAME
Ataako] R A3 g 2 ol gElE Ao e AgaE A7t
Fe 15%7t /M A3E Aoz uewth #5HA ARE wELE
ZAURE o 88 /dste 4TS 25CoA 304z AFswA G4 E
AAS A pHe WHgdE ANz #aste A% e o,
382~3728 wZ¥ <dFE HAE HAHUGD #FAZY W=
sucrose® A9 33 glucosed}t fructose® A ASES} Alzte] wep & ¥
st2 wolx gsith HEY Co W3E A A 4T2 AZYe 9
7t 25C2 ARRUS W B} Asse g3 Fo] 27 A HERT
v 3 9A §-7)AHe oxalic acid, levulinic acid, malic acid % citric acid
420z Uehgn, AALxd A#go] levulinic acide A3 109714
Z7st7t 1 o3 AsE AYgelden, 1 de ANtdes xw
¥ zolmE AFL BT ada $5Y B AEv HBCE
AZRLeWst 2As AR 2F FAEE €5 AT AR 547A
243 wrgol waA AP 2 o)FE MM YEE & F
AT
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g M8 ANEZ AN ZUeRY FAEE Edde g8 2
e 24§ ANE2 AR F71489 $%L Thoms $29 4
odf wgt AEE #A flask(A)d] ¥ FE &1 ethyl etherg flask(B)ol
100mE F7heit agn AeD)ds JF pumpE A& ZHtAY)
I FEEE T0CE 2#H34A e AHdA 742t 32RE)F
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Fig. 5. Likens—Nickerson continuous distillation-extraction apparatus
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2. 7|3 &9 54

F71d - FAHL gas chromatograpy-mass spectrometer(GC-MS)
& o]&3d B, oY GCY BAxPoZE  columne
0.2mm(l.d.) X50m, ultra-2 capillary colum(0.11gm film, HP-5 fused
silica)& AH&3l9 carrier gast Helium€ 30ml/min®] F&22 F3A
719 ion source temp.© 250TC o]l ionization voltage® 70eV(ED2o 2
3t} Colum temp. 60CelAE 2C/ming A5A71H 110CA & 5C
/ming 168C 5min isothem, 10C/min& A%A1#A 300CAAE= 10min%g
%k FAAYE GC-MSe HAEZion st eHon shPoz EMH
mass spectrum& Connell? Jordan', Stenhagen ' 2 Jening®

Shibamoto' 9] mass spectral datad] &35t} £4 38},

Table 1. Operating conditions of gas chromatography-mass

spectrometer for the determination of flavours

Instrument @ Hewlett-Packard 59838 MS

Column : Ultra-2 (HP-5), 50m % 0.2mmn X 0.11;m

Inject temp. @ 300TC

Detector temp. @ 320TC

Carrier gas ' Helium 30mé/min

Jon source temp. : 250TC

Tonization voltage : 70eV(ED)

Column temp. : 60C(2C/min) - 110C (5T /min} - 168C(5min isothem,
10C/min - 300°C(10min)

3. #5334

Zrztel QA 850 dd Az, ), FEHY N5EY FASA
tiste] 4 v 3 E(hedonic scale)& Ar&-3ste] ml-¢-FH5H), FHU4H), B
Tolth(34), Y (24d) & ofF Ymr(1d)E FEF ¢ APHE Al
¥ (scale scoring)E ©] 4% AMAAE AAFYR A FEAX S
3l Duncan GFAFH wal FAXE s o] 424 2
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22493 425002 24T

A3d A7AALe 23 2 nF

1. F713% ¥ € 54

g8 FAHL GC-MSY AxEFZF ionstyF 33 iongHLo 2
248 mass spectrum® Cornu$t Massort’, Stenhagen 5 %
Jening® Shibamoto'®¢] mass spectral datas] Z3td A AFE
Fig. 13 Fig. 29} 2o 749 Id7|4 £ (E)-hexenals & X% 17
Z(Table 2), ¥ 80X E 73E& TAE 4 AN (Table 3). A F4
7] JR o 2= (E)-2-hexenalo]1. 2™, «-farnesene, hexanal, butylated
hydroxytoluene &olfleyw 89 FAHEL  24-dimethyl-1H-imidazole,
3/7-dimethyl-1,6-octadien-3-ol, (S)-4-trimethyl- @, @ -3-cyclohexene-1-methanol =
F2 WEEA3 hydrocarbone alcoholel FHE o] Fi YUt ol &
aAzA HrEE 23 A g% WH3E alcohold o2 WIEE AR
"t

Fig 1. Gas chromatogram of volatile compounds obtained from

persimmon leaf.
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Fig 2. Gas chromatogram of volatile compounds obtained from

persimmon leaf beverage.

Table 2. The aroma constituents identified from persimmon leaf

Peak No Retention Time Compounds Area(%)
1 16.603 Hexanal 3.834
2 19.095 (Z)~3-hexenal 2.127
3 22.881 (E)-2-hexenal 59.669
4 24.254 hexyl ester acetic acid 0.389
5 26.000 (Z)-2-penten-1-ol 2.547
6 27.043 1-hexanol 1.543
7 28.198 (E)-3-hexen-1-ol 2.232
8 28.834 Tetradecane 0.735
9 31.439 2-Furancarboxaldehyde 0.659
10 32.875 3,7-dimethyl-1,6-octadien-3-o} 1.131
11 34.741 (E)-2-hexenyl ester butanoic acid 0.232
12 36.712 Benxeneacetaldehyde 0.462
13 38.301 o -farnesene 5.773
14 39.387 (Z)-4-tridecen-6-yne 0.423
15 42.097 Benzyl alcohol 0.546
16 42316 Butylated hydroxytoluene 3.609
17 49.923 Eugenol 0.524
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Table 3. The aroma constituents identified from persimmon
leaf beverage

Peak No Retention Time Compounds Area(%)
10.542 Trichloroethylene 0.276

2 25.489 cis- @, @ -5-trimethyl-5-ethenyltetrahydro-2 2.945
-furanmethanol

3 26.357 2,4-dimethyl-1H-imidazole 35911

4 27.958 3,7-dimethyl-1,6-octadien-3-ol 31.236

5 28.292 trans~(-)-5-methyl-3~(1-methylethenyl)- 2.551
cyclohexene

6 29.700 3,7-dimethyl-1,5,7-octatrien-3-ol 7.976

7 32.439 (S)- @, a -4-trimethyl-3-cyclohexene-1 19.105
-methanol

2. &89 BFHAA

AALEY VEEE A BFHAE AASET &4 A9 e o
I 43 & Folrt 109& AA3Y #FHA] N Frteds A9
F #FHAE AAAE 9% wE #AFPstE AA AT A el
wg ste] xpol& Yoty e #EHAL AFHE Table 49 21 A
o] m& wgte] xto]l= Table 59 #oh.

o AR W& gtelA HgE g gAgol e FYHQ A&
delyoy, oE gt FeMe F9F elE HolX gt 1En
Al Ve E FAE AH9 FAEC] 41y FoHQ Aols
Byoy g g duE Aolg dehliz gtk gEA Zedgs
o] Ao W e Hole e Ao YEga, 3t AEE 6
FL Zo® UeyEt. a8 dFd MmE Y Xo|E gotry] #%
#5AA 23, 1094 K30 ol YeEtd e #de g %
S Z2F dojste A 2da ANA] VZRdAE & A% F =3
2o Ao L}E}ﬁ‘:} a2y 200 o)fE2E ETE H9¥H xolE
et A gstn £ ARE 44 U
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Table 12. Acceptablity of persimmon leaf beverage depending on

local difference

Chuoncheong

Kungki-do Kungsang-do Joenra—do —do Significance
Color 3.85" 4.20° 4.10° 4,30 168
Sweetness 3.60° 3.55° 3.60° 3.60° 051
Astringent 3.30° 3.20° 3.00" 3.65° 015
taste
Flavor 3.90° 4,05° 415 3.90° 229
Overall 3.85° 4,05 4.00° 3.65° 085

In a row, means followed by a common letter are not significantly different at the

5% level by DMRT

Table 12. Acceptablity of persimmon leaf beverage depending on

age
10ages 20ages 30ages 40ages Significance
Color 2.85° 3.80° 3.75° 4.10° 068
Sweetness 3.20° 3.65° 3.40™ 3.90° 085
Astringent 2.70° 3.00% 3.30%® 3.65° 115
taste
Flavor 3.10° 4.00° 4,05 3.95 009
Overall 2.85" 3.95% 3.65° 4.00° 045

In a row, means followed by a common letter are not significantly different at the

5% level by DMRT
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chromatography$} gas chromatography - mass spectrum$ ©|-83}<
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A, @A 4Awel NaATo] 2 BAYES A28 AW £ e A
2¢ ABAZMNY ARe BEHoz dn, 7UL ol&sd BeHom
AARA A2 L T3 A J4EF ALE AP 712 AR o] F5o]

LRANAANE golua P& 2 FHoE FUh

tlo

A2d ATFAEe] I

# 10 kg FF WAAA 60% otAlEol ATt Ad2lA 24 A
A F A4 EElste AAAE AU AHWES G A9 Z2
225 43 53 FFAE Eol AU FFoA oMAES FEAY
F 84 AEwe ] Astd FReE LA &M F
st 222dE AAY O, FEUE FHE AA TANER A
&3t AT

2. 48%FE ¢ 3

A FEEL sprague-dawleyF 9 TH(250=10g)& AT AL5E2 2F
ol AbFAAdA AZFAFALH, Al REE 2211TC, WS 12413
F71(06:00 ~ 18:00)Z AExH FAE F33}3h

AgAols} TAHEL Table 197 zom, 4% Aojge 7 Fni
Sube] ¥ 4702 thg ol Y. & FYT(]3h NOR), tixT
& 5% IAWA ] T (¢]3; CON), 5% IAWAo] FoFi
25mM #$¢l polyphenol F&E FoJ7(o]3}; PRI 2 5% nxjwae] &
o3 50mM ZY polyphenol & & FoT(0]3}; PRIDoIH, 4877t
T AP Aol EL A glo] MFJNES AT HoldAFLS wY
Y DA AL TFE FAHILH, AFL 3do FHY FY
& Azt AT
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Table 1. The composition of experimental diets.

Ingredient Groups

NOR CON PRI PRII
Casein 20.00 20.00 20.00 20.00
Sucrose 10.00 10.00 10.00 10.00
Starch 57.65 37.15 37.15 37.15
Corn oil 5.00 - - -
Hydrogenated palm oil - 15.00 15.00 15.00
Lard - 10.00 10.00 10.00
Cellulose 2.50 2.50 2.50 2.50
Min, mix. 3.50 3.50 3.50 3.50
Vit. mix. 1.00 1.00 1.00 1.00
Choline chloride 0.20 0.20 0.20 0.20
DL -methionine 0.15 0.15 0.15 0.15
Sodium taurocholate - 0.50 0.50 0.50
PRI - - 50me/ke/day -
PRII - - ~ 50mg/kg/day
AIN-76™%

1) NOR ' Normal

CON : High fat diet(only 5% lard)
PRI : High fat diet + 25mM polyphenol fraction from persimmon leaves

PRII : High fat diet + 50mM polyphenol fraction from persimmon leaves

2) Mineral mixture(g/Kg)

CaHPO,, 500g ; NaCl, 74g; KaCeHsO7Hz, 200g ; K2SO4 52g ; MgO, 24g ; 44~48%
Mn, 35g; 16~17% Fe, 60g ; 70% ZnO 16g ; 53~55% Cu, 0.3g ; KIOs 00lg ;
NaySeQs5H:0, 0.0lg ; CrK(S04)212H,0, 055g ; Sucrose, finally powder, to make

1,000g.
3) Vitamin mixture(g/Kg)

Vitamin HCl, 600mg ; Riboflavin, 600mg ; Pyridoxine HCI, 700mg ; Nicotinic acid,
3g ; D-Calcium pantothenic acid, 1.6g ; Folic acid, 200mg ; D-Biotine, 20mg ;
Vitamin B12, 12.lmg ; Vitamine A, 400,000IU ; Vitamin E, 5000IU ; Vitamin D3
25mg ; Vitamin K, 50mg ; Sucrose, finally powdered, to make 1,000g.
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3. 8%, 13, AWz 9 29 A3

5FzZre] A@olE Fo F 16A1Z A7 dEHER v A
A 7jEste] B2 gEHoziE g AHud o Yo T8 3
YAEE EWHS AFHse] FAARV O RAFUA FTA A8 A&
et
g4g 947 AN AE FA 1mg/100mLe] EDTAZ; 378 44+
2 =

o] ol WA = el A 3000rpm, 1057 AAEYANA F5A9
Ao A9t AEd A4S daLo AL AAS] AsA A4

ol
in
fu

AR A2 $EE AAR F D $HE A IR
2 sk

4. 8% 9 ALY

1) 449 ¥4

¥73 = 2x3A ¥FFL sulfo-phospho vanillin reactiong L2 &
Fringgel 98lM Ad& A a3 A 714 F vanillin® A&
74sbe] el E B3 AL 540mold FFES A A sy

2) FEd &9 4

Hqx 2= 2ZY2HE AHFeE 8A  cholesterol esterase
(205kU/L) % cholesterol oxidase(10.7kU/L)& #3249 NaOH
(181g/L)& Zm|2 3t phenol® 4-amino-antipyrines FZAIAA A
A5 quinone FFESY HAE 500molM FHEE A AF)
Ty

3) FA4AA &3

g 5 triglyceride A o= lipoproteinlipase, glycerokinase2] 2§
o] ¢ale] WAEE L-a -glycerophosphated] glycerophosphate oxidase
402 Hy 07t A4 ¥t Phosphate oxidase® HOp <S4 3ol
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4-aminoantipyrine® N-ethyl-N-sulfopropyl-mtouidineE& =43} A1#A
A 9] quinoned MAE A3, o] MAE FHFE 506mAAN ZA3)
9&]:}_12).

4) HDL-Z2 8 =€ & £3

g Aol dextran sodium sulfate, MgClz ¥ sodium phosphotungstate &
7}sled, HDL °o]9] 9] AdWAd (LDL, VLDL)S E84 EgAE A3l
o A3 FFee HDLel @&t HDL F9 d£HZ% Fg ¥
&l cholesterol esterase® #3313t F2ld Fel2HES FAHsA st
3 FHZH2HEL cholesterol oxidase, peroxidased & £]&)A]

AAQE HM quinone TFEEL 580mANA FFEE =AY

5) LDL-Z2d2H& &3

& Aol dextran sodium sulfate, MgCl: ¥ sodium phosphotungstate
7tabd, Ag¥d (LDL, VLDL)S 84 EHAE A5t Addo.
Low density lipoprotein(LDL)& &9 ¥-Ca Jx g o g &3 cH?,

Foud 2 449 3F

FoMde Ao dZYgPdez FEol & LA, vug e 7
de FAstY FARE YRR o] Fgd ote AHE AN
F3 % 540nmolA &A% Biuret 32 ol &3lyon, g7 pH 40
B2 B.CG.9 whgalal g vlgsted A8 JYehlrz oA

FFE 630nmo A =AsH S 10

6. 3 2 B3 FAA 4F AARF .

12A12 AN HAA HAEF 4L glass homogenizer& A}-&3}
of 10u] #Fe P52 w4 & F Folch B &) xde =
stpom, BHoe W FEL HAoMY Wys 59§ gl ¢
sto] F&3ATH
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Fig. 1. Effect of polyphenol compound extracts from persimmon
leaves on serum ftotal lipid in rats fed high fat diet for 5
weeks.

Values represent Mean * S.D. of five rats per groups

P-values was determined by t-test

Statistically different between CON and PRI(PRID)

* : p <0.05

NOR : Normal, CON : High fat diet(only 5% lard)

PRI : High fat diet + 25mM polyphenol fraction from persimmon leaves
PRII : High fat diet + 50mM polypheno} fraction from persimmon leaves
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Fig. 2. Effect of polyphenol .compound extracts from persimmon
leaves on liver and fecal total lipid in rats fed high fat
diet for 5 weeks.

Values represent Mean * S.D. of five rats per groups
P-values was determined by t-test
Statistically different between CON and PRI(PRID)
* . p <0.05
NOR : Normal, CON : High fat diet(only 5% lard)
PRI : High fat diet + 25mM polyphenol fraction from persimmon leaves
PRII : High fat diet + 50mM polyphenol fraction from persimmon leaves
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2.83, 23 ¢ 49 F 32

55 Fob mAW Holg AT & Hol doirMe BH FEUH
2 ¥%& Fig. 3, 4% o ¥AH F A¥LYd PRIT 795%
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Fig. 3. Effect of polyphenol compound extracts from persimmon
leaves on serum total cholesterol in rats fed high fat
diet for 5 weeks.

Values represent Mean = S.D. of five rats per groups
P-values was determined by t-test
Statistically different between CON and PRI(PRII)
* 1 p <0.05
NOR : Normal, CON : High fat diet(only 5% lard)
PRI : High fat diet + 25mM polyphenol fraction from persimmon leaves
PRIl : High fat diet + 50mM polyphenol fraction from persimmon leaves

- 225 -



220 -

200 EmLiver OFecal
180
160
140
120 -
100
80
60
40 r
20 r

Total cholesterol{mg/dL)

CON | I

Fig. 4. Effect of polyphenol compound extracts from persimmon
leaves on liver and fecal total cholesterol in rats fed
high fat diet for 5 weeks.

Values represent Mean = S.D. of five rats per groups

P-values was determined by t-test '

Statistically different between CON and PRI(PRII)

* 1 p €0.05

NOR : Normal, CON : High fat diet(only 5% lard)

PRI : High fat diet + 25mM polyphenol fraction from persimmon leaves
PRII : High fat diet + 50mM polyphenol fraction from persimmon leaves
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3.8, 77 2 B F TAAAL §F &34
s2A gQozrel g - AAE polyphenol HFET Wt F
HAAALE =A% ZAF gE2Fd vsd, AFTIdAMe 348%

Tmg/dL(p <0.01), AFTOlM = 40.2£7.8mg/dL(p 0052 F4A
Aol o] FAEQoH, el E polyphenol HFE DE Fol&

oA F94(p<0.05) Re #FHAEE BAHFig. 5).

FE ANE AZXES l%ﬂ AAQARALY] A& B F Tl 9
shm, e, we 2 FYL FANN APT BFAM TN F
28 AFE E’_‘;’iu}ﬁl ahﬂlg) B Age A AN T4
A A aet FAS AFE el lon, o) dUoR o=
o] = WrggR o2 A% Aol JF YFEY Aoz FAAUSL
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Triglyceride contents(mg/dL)
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Fig. 5. Effect of polyphenol compound extracts from persimmon
leaves on serum, liver and fecal triglyceride in rats fed
high fat diet for 5 weeks.

Values represent Mean £ S.D. of five rats per groups
P-values was determined by t-test
Statistically different between CON and PRI(PRII)
* 1 p <0.05
NOR : Normal, CON : High fat diet(only 5% lard)
PRI : High fat diet + 25mM polyphenol fraction from persimmon leaves
PRIl : High fat diet + 50mM polyphenol fraction from persimmon leaves
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4. 3, 2+4 @ B¥ F HDL-cholesterol &% 54

Aol e HDL-Z#26l&S Fig. 6, 7% vk 43T PRIT
365+5.1mg/dl, PRIF 326*53mg/dLeE WET 30.5£2.1mg/dL
By o ®e AL JEhiE, PRIF 2o PRI #+94(p
0.05)0) g Aoz vehgt 9, #d F2E T& HHANZ A
7 1 2 O EFolA $94((p<0.05) YA F7HEE Aoz YE
Jom Ewojre HDL-ZHAHE 3¢ Y 23 gz 2d
i 248 A 2oy fo4de vEhA Ekth

AARAL AA Zel WFe #AY Jde HDL-ZH2HES] &%
e 24% 2udAH 2w, A 09 93w AREc e 784
284 Holdf BL BAd TR JE AF AA aAET
5

WA e gutel} xze] AH7L Y& ReB BHasa .

e e
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Effect of polyphenol compound extracts from persimmon
leaves on serum HDL-cholesterol in rats fed high fat
diet for 5 weeks.

Values represent Mean = S.D. of five rats per groups

P-values was determined by t-test

Statistically different between CON and PRI(PRID)

* 1 p <0.05

NOR : Normal, CON : High fat diet(only 5% lard)

PRI : High fat diet + 25mM polyphenol fraction from persimmon leaves
PRI : High fat diet + 50mM polyphenol fraction from persimmon leaves
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Fig. 7. Effect of polyphenol compound extracts from persimmon
leaves on liver and fecal HDL-cholesterol in rats fed
high fat diet for 5 weeks.

Values represent Mean * S.D. of five rats per groups

P-values was determined by t-test

Statistically different between CON and PRI(PRII)

* 1 p <0.06

NOR : Normal, CON : High fat diet(only 5% lard)

PRI : High fat diet + 25mM polyphenol fraction from persimmon leaves

PRI : High fat diet + 50mM polyphenol fraction from persimmon leaves
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5. §7d 7+ @ 2w 3 LDL-cholesterol &% 73

gx 7% 2 EddAe LDL-Fd2HE ¥Fe 4 274 ¥
Hoj = tEZFo| 65.0+£27.6mg/dloledt, EgHE AFYEITE
458+93mg/dLo. 2 LDL-Z# 26 &dl thated 23 (p<0.06)22
5= oz yegow ZyHE FENAME 515%57meg/dL
o2 gEFd uE ta giAEHE AFE 2oy F944L 9AH
A 2 skcH(Fig. 8)

DOQ [ T T e e e e e
[lSerum COLiver [@Fecal

160 r
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—
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40 +

LDL—cholesterol(mg/dL)

CON | I

Fig. 8. Effect of polyphenol compound extracts from persimmon
leaves on serum, liver and fecal LDL-cholesterol in
rats fed high fat diet for 5 weeks.

Values represent Mean * S.D. of five rats per groups
P-values was determined by t-test
Statistically different between CON and PRI(PRII)
* : p <0.05
NOR : Normal, CON : High fat diet(only 5% lard)
PRI : High fat diet + 25mM polyphenol fraction from persimmon leaves
PRII : High fat diet + 50mM polyphenol fraction from persimmon leaves
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6. 43 F Fauds ¢80 FF

Agao] Fo & ¥A Fo FuwidAy oRw FFE A<
PRI #(473%6.7g/dL)® PRITE(462162g/dL)o] th&F(62.50+17.82g/dL)ol
Hghe) A Age Hgon, gRve A AF dITOE 73
T BEq3 2o dzEH Hadg o, f948 de HE2E 2H
(Fig. 9, 10).

70

Serum of total protein(mg/dL)

CON 1 il

Fig. 9. Effect of polyphenol compound extracts from persimmon
leaves on serum total protein in rats fed high fat diet
for 5 weeks.

Values represent Mean T S.D. of five rats per groups

P-values was determined by t-test

Statistically different between CON and PRI(PRID)

% p <0.05

NOR : Normal, CON : High fat diet(oniy 5% lard)

PRI : High fat diet + 25mM polyphenol fraction from persimmon leaves
PRII : High fat diet + 50mM polyphenol fraction from persimmon leaves
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Fig. 10. Effect of polyphenol compound extracts from persimmon
leaves on serum albumin in rats fed high fat diet for
5 weeks.

Values represent Mean * S.D. of five rats per groups
P-values was determined by t-test
Statistically different between CON and PRI(PRID
* 1 p <0.06
NOR : Normal, CON : High fat diet(only 5% lard)
PRI : High fat diet + 25mM polyphenol fraction from persimmon leaves
PRII : High fat diet + 50mM polyphenol fraction from persimmon leaves
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A1d d7Age EF3 gy

A QAN 74 de) S458E SRolth A= A ole st
ol o AWHA AP, Y, XA EA=H He ge B
Ae wolgtth At AW dUAZH Be WL AL dEd 2
2 A% 2% A EX0| g7 WFEo] A tFEo| HA o] &E &
AT Aolth uletd HzT AZEASG BY 329 AAFH SFAY
o] FA% wasty v FAS d2RE Q] A & U A=
A thEke) HEIUCE FHIT lon, @ 144%, AE 69%, B3
545%, d+4 11.6%, ¥4 4.2%, FAQ), 29, FERolx ulF A,
4712, Futel 5 Tas FFEe FHde Ut

2 a7ds 18 AARE, BV 33, ¥, IS AALD
9 gz 5 4Udd 998 x3 AAHD o 53 G459
HEn ey STdw 2 WYFHEY Sol Ygol WA qH=E
o8 nge A2 G AUEY ETHE AANCE HFsm 35
THANES B8 MEE 2754 SEMES $oBM FaS3YE
2g 2% RAZA oux & Aoz 4ZH.

2 d7NE 7Y e nRAA QA J15H SRE B
Asted HEH 2Fo] o 7Y S8 tF LudAs 48
W oo Y W TAT 2w BA0 AWE Rolmg 1%
4 pYese A% L AFTHALE AESHIT
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1. AFEe A7« AL 2 34 & Ad

AE] FANES MEstn dFHE AFE 7] st BE AF
o NFgANE st 959 AxE FAH, TEAFY LS AT A
AETARS ey A3 ¥ A9E FYsAG

2. ¥3AT 2 AAL 4

Ao 7% B34, WA, AFAHA JeEms AUAEE ARFTE
Ao gloIN B3 REVTH FAEE AAY VsHE A2 2F
o) @ated =%tk FAAF BAe AdSE AFLE AT B4
AEo thate] avEE vEe Adsn APol&S duA AR
Sl B i

A3d A7AEe 4%

1. 9489 AA9 T4 &4

AzAZ Zo] 35% olgee shste] SCTE 243 25 F U4
Bgsle] ARy JAEE AAn o] FAYE Fo} ¥F, AHsto
A% $5E 2 Brix® R #Y S22 AxHYL A% 2L FEH
A& 43 & AT (Fig. 1

2. EFAF WS A% AAFTA FH

Yo 2Ry &3 F2ES 10% witanko] A1, A® 45%, Al
32 16%, AFEE 0.04%, FAAd HEE 005%E Wil HF pHF 35
7} HEE citric acid® RA3 L, ©]& 40~50CE o % E7A2 o
& 1¢tE7) AT, 35~40CTE Bzety ol & TAIY(Fig. 2).
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Persimmon leaf

extration 35% with ethanol
for 2hrs.at 80C

Centrifugation

8,000g, 30min
supernatant ————

precipatate Concentration

‘ Filtration

Ethanol extract
(2 Brix)

Fig. 1. Procedure for extraction of persimmon leaf
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Persimmon leaf
exiraction
Filteration
Filtration by Bag filter
Mixing
Persimmon leaf extract 100 %
Sugar 45 %
Sodium citrate 005 %
- L Ascorbic acid 005 %
Apple spice 004 %
Apple juice 150 %
Citric acid 150 %
Distilled water 70.31 %
Tank
Preheating Pre-heater at 40-50C
Deaerator
I
Sterilization HTST at 95 ~ 100C

Filler at 87C

Cooler at 35-40T

|

Packing

Fig. 2. Manufacturing procedure of persimmon leaf beverage
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1) Semi auto depallerizer(¥tAt% W FF A X))
SHESE W RBE FFI FH, A WLt v DA
A AFE & 5 UAEFE ZHR TFI Fo.

2) Empty can rinser(Z8 A3 7])
B e =82 AAFE FFIA AF3e FX ol

3) Auto can filler(} Z37])
4 Hed AEE A=t HAFEA W Al HEES T3
e Aol

4) Seamer(Z} 7 €M)
2" Mol F7E& ol di3te 7A ot

5) Jet printer(214)7])
2" Aol AxdE A= 71 AH.

6) Auto can cooler(A+% 78 W¥Z}7))
FXE AL YGAA FE Aol

7) Case packing conveyor(Zl A=} oj%-& Zwof)
Cano] W9 & Ela 7l EF EF 4 boxdl F€ & UEF 9
3l 2o,

8) Can conveyor(Z o]4§& o))
Cang 38 — WAZXN7AA A28 F= vl A

9) Mixing tank(Z &= 3 2000 4¢)
F2d HE&EY kA T2 EFste tankelnh

10) Mixing hopper(1& &3&7))
dgd g 5 BEAY EFS 44 st EFE F U=F 3
= Aot
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11) Filter(& 3}7])
3 93 AEV|E A BeES deFe FA ot
12) HT.S.T(A& A7)
23871 Ay WEES Asly £ FA ot
13) Sanitary piping/pump($ 33 vl #/F )
Z tankol Al FI77HA Y WLES olFdd F= HPuia 2
%EO]E}.
14) Utility line(W¥2<, 28, 4 FF %)
HWEE A8 % can lined A5l 29837 2 ¥4+-E TF3

al
F A FRIAE FEHOE AYY 39 4% B FIFAL o
_/‘]_:

NENQY PAAFTFHL FFY AN, BUE AFHE oz
S, BAAY, Az, A, o HPE Awete] AFIE s o]y

FHo FARY & Yy 2L Fu Y AAAEIHE A¢
& AN Nge Az, WY B, delivery AU O FINES AYH
ook Wk 4EFF AWAAL et 2 AF A RRoz
o) %01 A k.

1. AMFA 58 HE oo, A5, AAL, G Be
2. BAtdE BE AL, AA, Az, d7tEe
3. TAAYRE 4, T&, =9 #g, A¥Te
4, THAFF-& A%, &%, A%, Ax, M, 2
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249 SAE ABHE oYY RE FE¥EL BT AFH T A5
AgAEc 22 AF 3o 4740 ¥ nPHe| o= P the
ngel AEHET AFE F7t Ae £ Aok YBHoE 2P, 7

B, AEZD7 ANAEFAY Ferlez Ao AFH o
A2, NATY SANE 99¢ 2Hsn . 1Y 2F 2w
Asstoze 2RE A5 ¥ £ gk AE AT, AZRAYAE
2y A2 2o4e 2ZHA F& £ o Arew AN &, 3
o] AWM AR A7) HEoT,

2R A5 BH) AN AA T J¥e FAAT AuHez
olfo] A % gon A AN FHE sgo] AMHo Hed
= glerg MAAAH know-howE &FHET 4 A= A7 "ol

NE ARAETAL FTAY AAS, AE L 4As, EAGY, oY
AdoF 5L Faol A FH4L EFE 31 gy B Yad B
AgE oa WNLLERY 4E WA F287 Fig. 3¢ 7 system
7re] A A ot}

AES Ao HREo] TARHA RaHe Bolumk T AT
HEE7 21 AFH AMY AFHe TN Bgstn A AHol
o wgelyd £97)40) YRR AXNYA AEFR 9o £97)
29 $E3 §A2E AAFL FAZ QAT 2 A A% F
A7k oA 2290 oIN FA7Y FE AEFAAME AEF
o] o] o]z & AAoln}.

AE3 Ao AR ool® LY EAs ol ArlHn Yow
sdrlee AF FARA NG B4, #8F AEH Mo BF o
7k 5@ AR Bagy olsh Be s&dde FHo] AFH EA
2 2783 Y. gy AE Bd Qe AE Yy 29y A
T7h Bk @ o FolAo AL AIAGNE 155 s]ea g
27 F4ol BE =o] glojok TRoITh |
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5. ¥ZA7 9 AAAN 4

1) ¥3ad+

23 Z15dE IA dFrel 24, Hed, A-8Hel dI, AER
e, AFY Az, % FAd ojH 2Fe BRI 5] MY F
strh. AlLe 71Ed BRI, %, BEF dojd mAE 29,
At 2E5%, A, AF, FH5Y #FHE2Q 3 FAHE A
A EFF IE 59 98 7HA Y vFageziEH
AAE HAste 7lFelnt. A28 7% WA, JESS BE,
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Atk A3 7L XA AlEe B4AE B AN
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T3 7l A 2AR JlsEFEgn e for 7 2
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AEL 754 EFANEE o] RIAd B Aojztn LIE T
NEL IFE A, TANERE 35, EGHo AAY FHo| of
U™ gre 84 AHgsa JE diEy ERAARE dgHez oA
Frg A AIREA 2L AUdH dAAFY HAME FLI 5G]
ohoE, REAY #BEHA, EFARY 2Ed A dHEE TR
Aok B3] YL AFE 4%, AtdH #UFH dds FLE 5
ol =z Qi)
¢ FEAL A4S, TFNEY 94 st £F7€dr AFed o
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o2 Ho gk AFY HAL
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2 e a7 3k

24¢ 9% e dest 2o

o AAEE CdEvEe® 1Y 30kg

o 7}F F& D EE FE F dEEE AAstn dEdgo)
2 ‘Brix7} B2 24 - 204 /kg

o YTk 119 8AZrolm F 44X 25

o #ULE JIFVZ : 6¥FE 8YEAY)

o 7+ YA : 500¢/kg

o 7FE=xA L ogE FEF F AEEE AANT HES

e A R FEu

(1) Fd &89 A9 34A

7}, A FEH) 615,000/
o HAFARY) : 30kg(AU) X 50098 /kg = 1500094/Y
100 £ (AFB &R ) X 3,0009/81E = 300,0009/%2
o HAAFY(NEE &) 30kg X 10,000¥(ANEE 42)/ke

= 300,000¢4/4
) 297,8504/4
o AFPEFH 185,0009/4
- 71FE(d) ¢ 19 X 30,0009/21 = 30,0009/¥
- 71% 3 () 1 491 X 20,0004/%) = 80,000€¢/¥
- HYeF(d) ¢ 14 x 350009€/2 = 350009/4
- 715 () 191 X 40,000€/2! = 40,0009/

o ZFAwEH| 27,7509/
- A xeFu|o) 15% : 1850009 X 0.15 = 27,7509/Y
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o FAEAN . 85,1009/
- (A =T+ P59 40% : 85,1009/Y

o}, Utility H-& : 120,00091/4
o AR . 60,0009/

- 71AE R 26lAE : 40kwh X 10h X 1209 = 48,0009/Y
- A5 2 71848 F : 10kwh X 10h X 1209 = 12,0009/Y

o AL 60,0009/
~ 100818l x 600€¥/818 = 60,0009/4

==

g}, $odu] 2 AN E 570,463 9/
o Z+7}AbzHy) ¢ 10,9599/

- 49 AR e BEATUR S dENE A 2AEFEA
9 10%st A9 2%E #3te] 1/365 : (30,000,000 x 0.1 X
1/365) + (50,000,000¢ X 0.02 X 1/365) = 10,9599/Y

o AF % B¥E 1,64494/4
- AAHARERY 2%/365  (30,000,0008 X 0.02 X 1/365)
= 1,6449/4
o @ FAM : 4,1109/4
- RAHARERL) 5%/365 1 (30,000,000 X 0.05 X 1/365)
= 4,1109/¢
o FTA& #wFIAM]) : 275,0004/4

- FRF 19 x 50,0009/¢ = 50,0009/¢
~ AAEEE 19 X 450009/ = 45,0009/

- FullgdE 190 X 40,0009/ = 40,0009/
- FElgg 19 X 350009/9 = 35,0009/¢
- FEEF 19 X 350009/¢ = 350009/9
- ARgE 19 X 30,0008/9 = 30,0009/

- 9, A 290 X 20,00094/9 = 40,0009/
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o TR 110,000€/4
- 3 B9 40% : 275,0009/4 x 04 = 110.0009/¥

o ¥WEu 2 7|elnjg 68,750/¢
- % #8589 26% : 2750009/9 X 025 = 68,75090/¢

o ody] : 100,00091/<)
- HEEE C EYTY X 100,00094/9 = 100,000¢

(2) 29559 794 ¥4

HUFREE AAEEA HUMES H% F 150w 99 caneE ¥
FBEW)ste HAulste Ao JAFAY. AFY Bwoubie due
WA AP FFste FHoz o

o &M : 12,600,000/
- AN - Ho AAE HAHAM AP
- X3 2 2xHA &M : 12,600,00098/
* WEA(can, 944 2 gapely])
600 £ /A& H10me(/150me) x 1609/78 = 9,600,000
* QXY (ERY HA)
600 £ /<€ 5 4100me(/1,500m) X 300</7 = 1,800,000¢1
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