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The Development of Nutraceutical Tea by

Native Camellia(Camellia japonica) in Korea
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SUMMARY

I. Major Composition and Optimized Conditions for Making Tea from
Camellia(Camellia japonica) Leaves and Flowers

1. Major compositions of Camellia leaf tea and flower tea

1) Most of leaf teas, except flower tea, were considered as good materials
with basic conditions for tea manufacture because water content was below
6 %. Crude protein was the greatest component in roasted young leaf tea,
crude fats in roasted mature leaf tea and ashes in fermented young leaf
tea.

2) Caffein were present as the highest amount(5.18%) in steamed mature leaf
tea, showing less amount than greenp teas.

3) Catechin were contained as the highest amount in all kinds of teas,
especially fermented young leaf tea. was the highest(9.57%).

4) Tannin, which highly related with tea quality including astringent taste,
color and perfume, were present as the highest amount in fermented young
leaf tea.

5) Vitamin C was highly detected in the tea from flowers(22.7mg/100g) rather
than in the tea from leaves.

6) Theanine were found in flower tea by 1,074 mg/100g, and had about
twofold of fermented young leaf tea and roasted young leaf tea in content.

7) Among free amino acids glutamic acid and aspartic acid were higher
detected in steamed mature leaf tea and roasted mature leaf tea while
asparagine was present as higher amounts in roasted young leaf tea and

fermented young leaf tea, expecting these components can improve tea
taste.

8) Nucleic acids and their derivatives including CMP, GMP, IMP,
hypoxanthine, and AMP were also analyzed through HPLC analysis
method. GMP, hypoxanthine, and AMP were detected as the higher
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amounts by 7.86, 857, and 12.67umol/g, respectively, however IMP content
was even reduced by all manufacturing processes.

9) In all kinds of tea, sugars such as glucose, fructose, sucrose and maltose
were detected, specially glucose and fructose were found as highest amount

in roasted flower tea by 65.5 and 59.6 unit, respectively.

2. Screening of Physiological and Pharmacological Activites

This project was conducted to development several Camellia tea mixed herb
teas having any physiological effects. Leaves of tea tree contain many
compounds, such as polysaccharides, volatile oils, vitamins, minerals, purines,
alkaloids(eg. caffeine) and polyphenols(catechins and flavonoids). Although all
three tea types(green, oolonr and black) have antibacterial and free radical
capturing (antioxidizing) activities, the efficacy decreases substantially the
darker the variety of tea is. This is due to lower contents of anti-oxidizing
polyphenols remaining in the leaves. Unlike tea tree(Camellia sinensis), the
biochemical features and effects of camellia(Camellia japonica) are not well
known.

1) Fresh mature leaf of sasanqua camellia(C. sasanqua), roasted young leaf
tea(C. japonica) and fresh mature leaf and bark of camellia had high
antibacterial activity against P. vulgaris and B. subtilis. In antifungal
activity bioassay, young leaf roasted teas of camellia and sasanqua camellia
had high activity against C. albicans and T. beigelil. Plant extracts from
Camelia japonica had higher inhibitory activity against fungi than against
bacteria.

2) In cytotoxic effect against human acute myelogenous leukaemia cell
extracts including fresh leaf(200ug/ml), bark(230xg/ml) and flower tea (320ug
/ml)inhibited growth of AML cells.

3) Methanol extract of stamed camellia leaf tea and roasted camellia tea had
a chemosentizing effect to reverse Pgp-mediated MDR. In addition, camellia

flower tea of insignificant cytotoxicity, chemosensitizing effect were
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4)

5)

6)

7)

increased remarkable chemosensitizing effect in mixed flower tea with some
herbs.

In the antithrombotic test, fermented young leaf tea, roasted young leaf tea
and flower tea had the strong activity in proteolytic activity. However, no
significant fibrinolytic activity was observed.

At the final concentration of 200ug/ml, methanol extracts from camelia
flower tea, and water extracts from roasted and steamed leaf teas had
antioxidant activity by 20% each against AML cell lines.

Experiments were conducted to determine whether these camellia tea have
anti-hepatotoxic effects in mice. Anti-hepatotoxic effect of camellia
methanol extracts on CCly induced liver dysfunction in male and female
mice. Control and sample mice were treated intraperitoneally with CCly(1mé/
kg body weight) with corn oil(vehicle), and serum level of AST was
measured after 7 days. Saline as vehicle to control, methanol extracts of
camellia to sample were administered to mice for 5 days after CCly
injection. But camellia extracts showed anti-hepatotoxic effect.

To see the anti-proliferative effect on cancer cell, each extracts of camellia
was treated to HL-60, human leukemia cell line, and the [*H]-thymidine
uptake was measured. The relationship of apoptosis, the presence of
apoptotic cells was searched through the cell morphology observation and
DNA-fragmentation test. To determine the apoptotic pathway, caspase
activity and PARP cleavage were searched. After HL-60 cells were treated
with methyl alcohol extract of fresh leaves for 48 hours, the microscopic
observations demonstrated the apoptotic characters. And 250ug/mé
concentration of methanol extracted leaves treated HL-60 showed decreased
proliferation activity. In these concentration, they also induced apoptosis in
HL-60 cells. Treatment of these extracts induced the the activation of
Caspase-3 and finally the cleavage of PARP. These results suggest that
the anti-proliferative activity of fresh camellia leaf was the results of the

induction of apoptosis through the cleavage of PARP.
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8) Methanol extracts of fermented leaf tea and flower tea were prepared and
a dose of 100 and 400mg/kg was administered orally into mice. And after
two weeks, changes of serum enzyme activities of creatinine, BUN and
aspartate aminotransferase(ALT) were investigated to confirm the short
term administration safety. Result showed no toxicity on kidney and liver
within the dose of 400mg/kg.

Methanol extracts of fermented leaf tea and flower tea were prepared and
administered ad libitum into mice. And after three months, changes of
serum enzyme activities of creatinine, BUN and ALT were investigated to
confirm the long term administration safety. Result showed no toxicity on

kidney and liver in male and female mice.

3. Development of optimized conditions for making camellia tea from

and sensory evaluation

1) Making of camellia tea
(1) Plant growth, quality and chemical composition of different leaf positions
in a camellia before harvest.

(D Before making of tea, the number of leaf, plant height and node length in
young shoot were 5.2, 149cm and 1.9cm respectively. These contents
caused problems in leaf rolling and uniformity.

@ No significant difference in quality and comoposition of roasted and
steamed were observed, external shape and internal quality, however,
were good from 1st to 3rd leaf.

@ Chemical nutrition consists of leaf position. Total nitrogen content of
terminal leaf was 4.88%, total free amino acid 21.1296, and caffein 3%.
Vitamin C content was increased with increasing of leaf age.

(2) Roasted tea

D Making of roasted tea was required long time because camellia leaf was

very hard and smoothly.
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@ Products had lower water color, perfume and taste.

(3) Steamed tea

D Internal quality of tea was good in water color and taste.

@ The contents of total nitrogen, total free amino acid, catechin, caffeine
and vitamin C were 4.24%, 1.01, 17.7%, 2.6% and 75.7mg/ml.

(4) Semi-fermented tea

(D External shape of tea was good at condition of tea rolling. It’s color was
green and taste good.

@ The contents of caffein and vitamin C was high as 2.84% and
75.23mg/ml. However, total nitrogen and catechin was low contents(4.13%
and 15.33%).

(5) Fermented tea

(D External shape and internal quality were better than semi fermented tea
in perfume and taste. Also total nitrogen contents was higher than was
semi-fermented tea.

@ The contents of free amino acid ,vitamin C and caffeine were 0.24%, 52.4

mg/ml and 2.88%.

2) Making procedure of flower tea

(1) The contents of total nitrogen, total free amino acid and catechin were
3.33%, 3.20mg/ml and 12.92%. The caffein content was high as 2.66% in
flower-bud tea.

(2) The contents of vitamic C was high as 89.1lmg/ml. in fetal tea. Steamed

tea was better than roasted tea in quality and water color.
3) Making procedure of powder tea

(1) The powder tea was good at the shading ratio 75~95% for 10-20 days.

(2) The products had higher tea quality, water color, perfume and taste.
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II. Establishment of Mixture Ratios by Green Tea and Several Herbs
and Physiological Activities of Mixed Camellia Tea

1. Major compositions of the mixed camellia teas and their

physiological activities

1) Major compositions of the mixed camellia teas

(1) Cahemix mixed with camellia tea and herbs had more water content than
did catemix nixed camellia tea and green tea. Catemix contained crude
protein and crude ashes by 5.64 and 2.47%, respectively. Catemix-2(mixed
fermented young leaf tea of camellia with green tea), however, had 3.32%
crude fats as the highest amount.

(2) Catemix-2 contained -caffein as the highest amount(6.73%) while
cahemix—1(mixed, fermented young leaf tea of camellia with herbs),
2(mixed, roasted young leaf tea of camellia with herbs), 3(mixed, roasted
flower tea of camellia with herbs) had lower contents in caffeine.

(3) Catechin as a polyphenol compound, which affected tea quality, were
present in cahemix-1 as the highest amount(17.33%), however the contents
exhibited differently depending on tea materials.

(4) Mixed teas, excepted for Cahemix-3, had less amount of tannin than
single camelia tea

(5) Of the mixed teas, catemix-1 had theanine as the highest amount by
0.9mg/100g.

(6) Vitamin C was highly detected in cahemix-1 by 256.6 mg/100g, and
found less amount of vitamin C in catemix-3(mixed, roasted flower tea of
camellia with green tea) and cahemix-3 compared with flower teas.

(7) In quantification of free amino acids, catemix-1, 2 and cahemix-3
contained proline as the higher amount; catemix-3 and cahemix-1,3 had
more cystein; catemix—1 and cahemix-2 aspartic acid; cahemix-2 glutamic
acid.

(8) In analysis of substances related with nuclear acid, IMP was present in
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mixed teas as higher amount than in single Camelia tea while contents of
GMP and UMP were low amount.
(9) Total sugar was present in a cahemix-3 by 14.81 unit; sucrose was the

highest in catemix and glucose in cahemix.

2) Examination of physiological activitves

(1) In measurement of antioxidant activity through Rancimat method
oxidative stability indices in catemix-1 and catemix-2 were 2.07 and
2.13AI, respectively, showing high antioxidative effect.

(2) Cahemix-3 showed the highest cytotoxic effect while all catemixes had
no activity.

(3) (4) No significant activities in chemosensitizing effect and antithrombotic
effect by using AML-2/100 cells were observed.

(5) Catemix-1 had the highest antifungal and antibacterial activites against

tested fungi and bacteria.

2. Mixture conditions for camellia tea with several herbs and
pharmaceutical activities

1) Optimized mixed herbs and mixture ration

To identify and search functional herb tea mixture, several tea mixture
candidates were selected. Among various kinds of oriental herb teas, well
investigated, non toxic and regional autogenous herbs were selected, and ideal
mixture were established.

Yooza peel(Citrus junos), Glycyrrhizae Radix(Glycyrrhiza uralensis), Jujubae
Fructus(Zizyphus jujuba Mill. var. inermis Rehder), Ginseng Radix(Panax
ginseng), Lycii Fructus(Lycium chinense), Schizandrae Fructus(Schizandra
chinensis) and Zingiberis Rhizoma Recens(Zingiber officinale) were selected to
make mixture teas with camellia originated teas.

2) The function of camellia tea mixed with green tea and herbs

(1) Effect of camellia tea on the serum level of glucose and cholesterol
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Effect of fermented camellia leaf tea and camellia flower tea on the serum
level of glucose and cholesterol in mice were investigated. Serum level of
glucose showed no changes in 100 and 400mg/kg extract concentrations. But in
Camellia flower tea with the concentration of 400mg/kg extract showed
statistically significant decrease when compared with normal group.

(2) Effect of mixed camellia tea on the cerebral blood flow and movement of

cardiovascular system

Effect of camellia tea and herb mixures on the cerebral blood flow and
movement of cardiovascular system were investigated. Control groups were
vehicle injected for 30 minutes, and experimental groups were injected 0.01~1.0
mg/kg mixture for 30 minutes. rCBF, regional cerebral blood flow decreased in
roasted flower of Camellia japonica mixed with leaf of green tea extract.
Another groups showed the opposite result. Mean arterial blood pressure
showed no significant change.

(3) Effect of mixed camellia tea on the LDH release from cerebral cells

And effect of tea mixtures on the LDH release from cerebral cells were
investigated. Mixtures were treated with the dose of 1~100xg/mé, and control
was vehicle treated group. LDH release from cerebral cells decreased in
roasted flower tea of camellia mixed with green tea extract. It shows some tea
mixtures can protect injures from cerebral cell damages.

(4) Relaxational response of camellia tea mixtures on thoracic aorta

Relaxational response to the tea mixtures in isolated thoracic aorta from
sprague dawley rats. Aorta were investigated in vessel segments suspended
for isometric tension recording by polygraph. Result showed no significant
change in vasorelaxation.

Camellia japonica is an antipyretic and anti—-inflammatory herb of Asian folk
medicine including Korea, and is an important ornamental shrub used as a
potted plant and in landscape plantings. But it was not so well utilized for
drinkable materials. Through this study, Camellia japonica mixed herb teas

have pharmaceutical effects. Threrfore, it is conceivable that Camellia japonica
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originated teas may be a useful mixture teas for being able to improve

abnormal body conditions.

3. Establishment of mixture condition and making of mixed camellia tea
with green tea and several herbs
1) Mixture condition of mixed camellia tea with green tea and several herbs
(1) Mixture of camellia tea and green tea
Mixture of camellia tea and green tea did not uniform because the
materials were collected from diffrent each leaf shape. In the mixture wth
camellia tea and green tea, steamed tea had better shape and color than
was pan fried tea. Non-fermented tea and fermented tea made from
camellia had high quality while semi-fermented tea was not good in color
and taste.
(2) Mixture with optimum ratio of camellia tea and some herbs
Mixture of Camellia japonica tea and medicinal plant was not uniform in
an external shape. Mixture of camellia tea and some herbs [Yooza
peel(Citrus  junos), Chrysanthemi  Flos(Chrysanthemum  morifolium),
Glycyrrhizae Radix(Glycyrrhiza uralensis), Jujubae Fructus(Zizyphus jujuba
Mill. var. inermis Rehder), Coicis Semen(Coix lachryma-jobi var. mayuen
Stapf), Ginseng Radix(Panax ginseng), Menthae Herba(Mentha arvensis),
and Angelicae Gigantis Radix(Angelica gigas)] were not constant in water
color, taste and perfume.

However, mixture with Lycii Fructus(Lycium  chinense), Corni
Fructus(Cornus officinalis), and Schizandrae Fructus(Schizandra chinensis)

were improved in water color, taste and perfume.

2) Manufacture of mixed camellia tea with green tea and herbs
(1) Mixture ratio of camellia tea and green tea

Tea mixture of Camellia japonica tea and green tea (non-fermented tea,
semi-fermented tea and fermented tea) was green or brown and had good

color and taste. However, tea mixture of Camellia japonica semi fermented
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tea and green tea (non fermented tea, semi-fermented tea and fermented
tea) were nor improved in water color, perfume and taste. In tea mixture of
Camellia japonica fermented tea and green tea(non fermented tea,
semi—fermented tea. fermented tea)extract, water color was brown, and
perfume and taste were not good.

(2) Mixture ratio of water extract from camellia tea and several herbs

Mixture of water extract from camellia tea and herbs such as
Chrysanthemi Flos, Yooza peel, Glycyrrhizae Radix, Jujubae Fructus, Coicis
Semen, Menthae Herba, and Angelicae Gigantis Radix water color, perfume
and taste, and smell were not good. However, mixture of water extract
from camellia tea and herbs such as Lycii Fructus, Corni Fructus, Ginseng
Radix, and Schizandrae Fructus were good in water color, perfume, and
taste. The mixture tea was higher pH and showed acidic pH(3.5) at extracts
of Schizandrae Fructus and followed by Corni Fructus.

(3) Making of can-tea with camellia tea and green tea extract

Steam tea was excellent at making can-tea of camellia tea and green tea
extract when mixed with @ camellia non fermented tea and green
tea(non-fermented tea, semi-fermented tea and fermented tea), and @
camellia fermented tea and green tea(non fermented tea, semi fermented tea
fermented tea) extract
(4) Making of can-tea with camellia tea and herbs extract.

Can-tea of camellia tea mixed with extract from some herbs such as
Chrysanthemi Flos, Yooza peel, Glycyrrhizae Radix, Jujubae Fructus, Coicis
Semen, Menthae Herba, and Angelicae Gigantis Radix were too strong at
water color, perfume and taste, so they were not appropriate as a can-tea.
However, mixture of water extract from camellia tea and herbs such as
Lycii Fructus, Corni Fructus, Ginseng Radix, and Schizandrae Fructus were
good in water color, perfume, and taste. When extracts of Coicis Semen,
Angelicae Gigantis Radix, Yooza peel, Glycyrrhizae Radix were mixed with

camellia tea extract, precipitates produced from mixed extract teas.
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(5) Quality and Sensory evaluation of green tea and herbs extract.

Mixture of camellia tea and medicinal plant materials has specific scents
and bad taste, however fermented tea and flower tea were specially
excellent.

(6) Making of tea bag mixed camellia tea and green tea

The quality of tea bag mixed camellia tea and green tea extract was
generally good. Mixture of camellia non fermented tea and green
tea(non-fermented tea, semi-fermented tea and fermented tea) were good,
and mixture of camellia semi-fermented tea and green tea(non fermented
tea, semi fermented tea fermented tea) extract were not good at water
color and taste.

(7) Making of tea bag mixed Camellia japonica tea and medicinal plant
extract.

Tea bag of camellia tea mixed with herbs such as Chrysanthemi Flos,
Yooza peel, Glycyrrhizae Radix, Jujubae Fructus, Coicis Semen, Menthae
Herba, and Angelicae Gigantis Radix were too strong at water color,
perfume and taste, so they were not appropriate as a tea—bag. However,
tea bag of camellia tea and some herbs such as Lycii Fructus, Corni

Fructus, Schizandrae Fructus were good in water color, perfume and taste.

3) Making of camellia tea powder
It was thought that it is important to keep suitable shading and its period
to increase degree of powder. The products manufactured had higher tea

quality, water color, perfume and taste.
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WL} (Camelia japonica L.)9] A2
Ao iR HESA e A G Aol A £ 2~390, ofd
2 6~8¢l 77t AHs A O]Zi’g Agsd7=d

ez ]
Heah), AG@ A, BEA), FAHSHZ Achare]

FEL2 106C AYrtdAdzw, ZdWAe  Semimicro-Kjeldahl, FA|%&
A

Soxhlet F&W, 382 550C #H 3oz AOAC. =Wl wg 4

p‘L

. 7l 24
Aoty Euixte] AxAlE B 10~15W9 EFFE H7MAZ ¥ water
bath(100C)ol A 2583 F&3t, 2 & A EZ(939g) sl F5dS T
chloroform. 2 23] % 3t & #deFsled Al5=2 ALES A (FFH).
2. 7He 0 4
FHH el BXA9 TU3 3A-AS AA chloroforml® 23 & 3 & =%
[e]

t}A] ethyl acetate(EtOAc)Z 23] F&3to] =FF2 A7 et EtOAc &2 7%
FESY] FANRAZ v BEs o] ARE ALESATHEFW).

ANBE B F%3 T tannic acid® EFE4 =2 slo] AOACH wak 760nm



w. globd

g AlE 5g& 400-2500nm™H f] ol Al A €] 3 F A (NIR spectrophoto-
meter, Model 6500, Foss NIR system, USA)Z ZA3ltt. A5 standard
sample cup®ll -1 2204 scanning 3 F I ~FEH EHA L o]
o W& AtghE BASHAT W 7 ARoRFHY FHAA o= oAE HA
skst7] ffste] 1AvEor ~HAEYS At Zzbe] Aol v calibration

& Axsen

A} WEE C
ANRE Weer FEee] AAAG F Table 13} 2 AN HPLCZ ¥
5 stgt,

Table 1. Conditions and column information for vitamin C analysis

Item Conditions

Instrument 10AVP series, Shimadzu, Japan
Column Capcellpak NHa2

Detector UV 254nm

Mobile phase 0.0oM KH2PO4, acetonitrile, 6:4
Flow rate 1.0ml/min

Zy71e] A8 2 12.35mg# #H &t PICO-tag S ©]&38te] PITC labelling<
3 & 100E F skl HPLCZ #4383t 2 4% A& Table 29F £t}

pul

Table 2. Conditions and column information for amino acid analysis
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Item Conditions

Instrument Waters HPLC

Column SB-C18(Agilent, 4.6x250xm)

Detector UV 253nm

Mobile phase 40mM KHoPO4(pH 4.5, adjust H3POy)
Flow rate 1.0m]/min

Z AFBAEADY AF

i 5o A% #3te] A EE MeOHS DWE FE3 & iEdS
g5t CMP, UMP, GMP, IMP, Hypoxanthine, AMP®l| #3}o] Table 33 #o]
HPLCZ #4138}t

l

Table 3. Conditions and column infomamtion for nucleotides and their

related compounds analysis

Item Conditions
System Bio-LC DX-300(Dionex, Sunnyvale, CA, USA)
Column CarboPac PA1(4.5x250mm, Dionex, Sunnyvale,

CA, USA) with CarboPac PA1 cartridge 94.5x50mm)
Detection PED2 with integrated amperometry
Data analysis Al-450 on-line software

Mobile phase A: 0.5 NaOH for glucose and maltose
B: Water for fructose and sucrose

Flow rate 1.0ml/min
A, el 3 A
Zyzvol Alg2E 10mg/mlZ 7ol dE3sto] el W (1990)o uhel A g

3 TTable 49} < Z7Astol|A] HPLCZ EA 8 oh
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Table 4. Conditions and column information for free sugar analysis

Item Conditions
System Waters 510 HPLC Pump, 2ea

Waters Gradient Controller

Waters 717 Automatic sampler
Column Waters PICO-tag column

(3.9 X 300mm, 4um)

Detector )
Waters 996 photodiode array detector(PDA), 254nm

Data analysis Millennium 32 chromatography manager
Mobile phase A: 140mM sodium acarate(6% acetonitrite)
B: 609 acetonitrite

Flow rate 1.0ml/min

2. A - 4284 24

7t A8

ST (Camellia japonica L)E §-eluhel SRl A4TAAE A
S wEen Qv AW AEE ABelA A7E destel AAskel gl

Wol M AA, FH orjEuwe] A 2 oAvgd S o]&3e] DWe
st9lom Table 5¢F #o] Wwsalo] & AFES AA AT ATh=

%
A BA71ED ANGFAA WA, [, DI, AR WE] AHEHY
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Table 5. Material for using physiological activities test

s Al s | FE (AN BE Al B F= | AFAA7
Control CA8 |59 MeOH| 2¢
Vehicle CA9 |44 MeOH "

CAl B4 MeOH| 2€ CA10 |21 (el 7]5 ) |[MeOH| 59

CA2 (4% |MeOH " CAll A9 == MeOH| 4%

CA3 4495 = MeOH " CAl12 [Agdaxt MeOH ”

CA4 |48 2 | DW » CA13 |9 &3Hat MeOH| 7

CAS |H49¥ =4 DW " CAl4 A9 == MeOH| 5%

CA6 |3}A} MeOH " (off 7] = M)

CA7 |3} DW "

1) DW F&

100Ce] &= 583 %3 % whatman No. 22 o 3sle] FAHFE AL A
&t

2) MeOH +%

A5 100go] thste] 5~10v1aFe] MethanolS 7}stal 5~6A17F 719 F=E53F &
whatman No. 22 o] %3ttt 71 oAs 7y SHAA FEES AL

o FUAAE 24 HEE

1) ¢844 H=E

75+ KCTC(Korea Collection for Type Culture)2} KRIBB(Korea Reasearch
Institute of Bioscience & Biotechnolgy)oll A % W& Proteus vulgaris(KCTC
2433)9}  Bacillus subtiliscKCTC 1918)E A}£3l% oW, Bactotrypton(10g/L),
Yeast extract(5g/L), Nacl(10g/L)°o] -F% wlx](pH7.0)o A wlY3tAtt. Ala=
AL§-8 Tl 2ZE(Table 5.)2 50% DMSOZ &€ 39 2™ 1% bactopeptoneol

3% ubg loH1x10° colony formation units(CFU)/mi]ell 5ule] S =& 2 (x %
5 1.25 pg/mhd =3sk 37Tl A AT &9 MigstAat. v &=+ 3

zr_ﬁ;
o4 164175 M E F

pul

AT FrHFgo AQstdct.
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2) IXTEAY HEZE

Trichosporon beigelii ¢ Candida albicans & welld 1x10° spore WEo
96-well platesol] HE3 3 SMEEZE S5uU(HF5%E 125ug/mDE 2 welloll A7}
g MTTHHol F#38te] A5 readings}ith.

g AEEHER 54

7t EFE 1x10°/mlY FEZ 96 well microplateo] 90u% ¥il 247+ %
oF 37T, 5% CO. w7] WAl wlYd & A|&E dimethyl sulfoxide(DMSO)el
ol A2F sE 2 gt HIbeith o] AS 3Y w9 mdE & 7 well
of MTT(3mg/mD &N-5 10p® FH7kste] 4X3F &< thAl wiAIZ] &, well
vhete] A% formazano] EJX X @A A5 NS A AT DMSOE 150402
A7vete] 3] 2 F microplate reader® ©]&3o] 540nmolA FHEE =
Attt

B A= A3t I MWy AEFQ] AML-2/D100E AR8-&fo]

v}, Chemosensitizing effect

96 well microplated] FE2ES 10® Y1, 4~647F oFE glo] vjoksl W
A AEFE 2><10J/m17]— IEE 3 AEFEFA 90uRS 22 W) T3 4~6

A7F kR glo] wiokst WAl AEFO]  vincristine(120ng/ml)S #H 7}EHo]
2x10°/m7t M= 3 A ERFAo F 90u ZH7t Wi}, ojw) ekE Al PBS
£ Yol Axe dxaem 4har, AlXE il s geiwS Jo] blank® gt} 1e
Al 96 well microplates 2 &5 § COz wWiYF7] WellA 343 vieksh ob&
BE welldl MTT €9 (5mg/ml PBS, Sigma) 10u%E 7tsl531 thA] 37T, 5%
COz0ll A 5AIZE o wj%Fated MTT7F S ¥ =5 st

Z} welloll A E formazan A4S 0.04 N HCl-isopropanol €9 100 =
% oA microplate readerEs ©]839 540nmolA FHEE FA3AT. =
AgeAME Qo] FIAEFA AML-2/D-1007% FLEHA] WA
AML-2/D-100 AIZF5 FAlol A&3F3

T
b=

fllo
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uh, @A 2E

1) @A EIHFEA HE
"ol 0.3% skim milk €9 5mlol 2] 2% agarose &% 5mlE A 7}sf
o 1A)17F ot Ao 3tA|A skim milk agarose plateE A F3Avk 1 H

skim milk agarose platec] A& Smmée THE WEY 44 FEE 10ugs #H
Astar 37TCoA 1247 W AA A" FEdE Selsiglon, o]
lunite 919 ¥H&x2AoA 10mre] FHUE A= S4Fo 2 AT

2) 228 H=E

Bebere} Balkwill(1997)2] ® S WHESle] 29 fibrin agarose plate assay¥=
o] g&tutt AR AL S 98] fibrin agarose plated] A E 5mme T+HES W
o] ZF T FEES 10ug IAsta 37CoAA 12412 W83te] PAd F

=l

WoE selstel 49ss

A gRnEA AN

LeBel 5(1992)¥ Shen & (1996)¢] ®WHel 3dked 1x10571¢] AML Al x25%
e 3mle] PBSE @F#FF¥el] ¥i DCFH-DAZF 1uMe]l HE% A& (FW <]
HEsha, 5 A A4, e vEE 2 e FEE)9 $71 ¥aL 37CedA

2hrs E¢F W& A 71 & excitation ¥4 485nm<} emission®F 530nmell A & 37

dxza 2 d@sew
3|4 5ke] CCL7F 1mt/
LA shake] viw
o, Al %
=

= AAANA D

1o
T

100mg/keg body weight/day= 5

=
H &2 57k corn oilS FAMSI T 794 =



S AT T FHE EEdo] alanine aminotransferase(AST) %  aspartate
aminotransferase(ALT)E 34 & kit(e}2tAleF =234} Korea)E& ©] &3}

AT Ao i BAAH B4 B H7)X e SAS(The SAS System for

AN

3

Windows, ver. 6.12, SAS Institute, US.A)Z o] &3t A3 AHA& HA+3 =
QA (mean+SE)E YERNSlew 7 AFFIEe] Hr o HolE HAAT =
student’s t-test® A3 p-gkol 0.05 v wkd w F2)3 Ao} Y= AR

Wy,

At HL-60°] ™3k Anti—proliferative effect

A zm7F Al el oju g FF}S VA=A, L 2ed A
b obFEAI S} BEo] JeEAE gRlstal, ofFEA X

PARP cleavages itel= A2E AX=AE A ¢4 A4 24s
stelslr] 98, HL-60 AXol 7+ ARES HHd TRz AL F
[H]-thymidine uptakeS ZA3}9 1, o} FEA 2~ #AH o B2 ZA}sly] &), A
X9 s FESAY. oFFEA 27} active caspased] 2] PARP cleavageg
3 dojup= AAE el 1] f8) HL-60 Ao AlmE A3t § A7t
W2 harvest3 T PARP antibody® western immunoblotS 33}¢], PARP
cleavage ol F-& ZAlstt

ofl
=
o
ni
g}{n
A
off
e -
2
i3
l:O[A
2
o
oty
N
Lo
X,
R
frt
-0,
o
ox
2
i
oX,

o F&ES Z7] 100 ¥ 400mg/kg body
weighte 2 13 A= 73? T & 25 Ho ¥3 F creatinine, BUN %
A

=
ALTS s SAsAY. 27 54 295 A= 34 5 585 =

i
i
9 TR A A FEES GEHAQR A8 o] AR Eo FHo A 7]@%
¢k A Eol HdASEE stdlom MY & FHES FEstel €% S creatinine
BUN % ALT®| & SAstA. 49 F¥He 17s Zolol tis &5
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n&n&imﬁm}l
_12
3
_z
49
mi
_n
oﬁ
i

in}im
Oll
ﬁd
i&
10
_EL
ruz
m
i
r:i

A EdHE olgstd A A4S FAs7] HEiA creatinine =74 &
Kit(AM119-K, oFitAlek, gh=1)3 BUN 748 Kit(AMI65-K, oFitAlek, gh=)E,
g =4= S48 Sl = ALT S48 kit(AMI01-K, ofakAl o, &=1)< A
g3kt

3.2 AxE A% HFxA &9 A

rJ
o]r‘
&
1>

1m

7b 9l A=
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N9 2L AA @ F ANGFRAT RAT B4 $FDOE ewsn
o
=

A, Ak, weEE Ay, GE Ay, shA, 7hEAE Al 280

’

o AEREH

, A24, A3

oJ
it = H
A, ASHE NER, W WD, GF e, 499, AAE 259

=W oo xdo] AMET ALG~A5Y AMA A 2-39L, Euwz
Bogsl mstE AL AH s o] o] &5

% B9 Ag

D ReR

27 (DR, W RERS IR, 229 JF-9] 2X7F 250~300C Y uw @S7]d &

2 3ol o 'dulA 23 fd 7] ek,
J-35, FMEERT, HA)O ¥ 1083 vRItH(13E]), fd 7oA vz & 12
0

sWels FY7I(ED-2000. TERADA, HA)e] 40~90% Eﬂ' A7)
(Bfakk © J-35, SFHBERT, HA)o ¥ 107F BlRIth(13]).

1=
AE 120~150TC=E =45 Ho7]el ¥a 5723 9L & zl;gomz HA] 2

offs



A= A

I 1083 ¥ HIoH23]).
z Z7) (TEER X 1 B wz kb,

sl el whet

o eI )
1=

M aER L, =D A Az

OLﬂ_O_ 1~3

TS A dFAQ27£3T)ol A 20~30% A F AU(26+3T0)E &3
#3492 9244 R8710

of ¥i 7+3% E<t H]‘i"/‘r. HIEZ Qle] &

9 fABEA

uh, 7h 3
1) By 2

e Aleel 3~4m)
(AR E 95%)S o] gl F
2) 7hAk A=

Col A2A

HH, IRHEBIU,
DL Aol Fd 7 (K, BRI,
Ae EWA AT 120£20CE

Fe

7

% .

fs
=
=

o] ewg

250~300T =
i)

=z

AW @EAIZ) Ol A (£ i)ﬁ}i 4

A7 (PEERA B B, G
ot

Ay Aed BAGTRYE 49 4~59744 3
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121 % fd (30410 )3k aL

Z(@B0T/H0E)AA AFS Wt

sHhete] AES =245}
200~250C= 3&to] 5~10%

sl 39

Th= 9]

LE/\}\

ol

F o
&

7]l A 30~90%



et F3 AZF 60~80C AF2 A2A va E7185 Addste] 227 Gk
(29), GsdAYod, bl A 60mel etz &3t 8t

dewdes 9 g dHer Avd sUAE e ¥ AES o8k

9 7](FOSS, 1093 Cyclotec Sample Mil)E o] &3}o] 0.5mm=E v} gk},

o, AEEH ¢ HJt
JHE AT el Aolrt o idEo] HFE FEste] IS AFASa AThgh
& 21711093 Cyclotec Mill Unit)E ©]-83Fe] &25t% 2 NIR(NIR system
650)%2 EAsAY. T2 4, Folux4l FHEIZ, HERY C A2 B2 Fof| =2
7 A

A5E wol Polstm, AdAe ¥ ol B

HO

szt Al & #AAAE AEFY FHE RE @ AAE A AAe A
go] etk BAAE A AFe] Mol mald st
R AFeol #d & wE AFoZ st AFo] HA o] Moy AFE i
A & wE gHecleR vk A HAE Ss
th 70Co = 200meell A+ A& S5g& @il 3R

A= AskrEE 1002 #<

AEH ¥ 54, % 0e AASAT AF FolA o]F, E Lol v ol
AIRA 2an Ae Ageh Ao A Tam g 4% gl gaow
stk o AAeE A HAALE Fste] 1008 v o =® sho] @ Ejel] 20%,
A7k g ulwe] 54 80%E wdshel 2T

Table 6. #5AA AHA7EE

el A 7 AL

73 = a
A L3R AR s a1 w2
100 10 10 20 20 20 40 80
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AntH o HEArE QAAE gheQle] dhEe] wokal, dF @ Aprh Az
Zto] ol dtafo]l wow, siztd Awid nEArt shEde] ko]l Wi s
o Emake] Agols HEAnn Akl wazte] shAql el waka Jd9d
Apol A 518+0.34% = 7P wkth 2y, U EuE]l Aok Bjudd o

w2 vaA A2 HelArh(Kim et al, 2002). wekA, 2375 A3}
2 7 RS 4o e AtgEelY AZHRlE fdte ARE fdiAe A
t}

Table 8. Comparison of crude caffeine and crude catechins content in the

extracts of camellia teas

Tea type Crude caffeine(%) crude catechins(%)
Steamed mature leaf tea 5.18+0.34 18.8+2.01
Roasted mature leaf tea 0.38+0.05 24.8+2.48
Roasted young leaf tea 2.72+0.22 16.2+0.99
Roasted flower tea 0.59+0.16 15.3£1.16
Fermented young leaf tea 456+0.11 28.6+2.53

ot FHEIR]

Ny
H
i
-
=5
(@)
(0e]
k%)
M
N
i
e
[0}
T
T
fol
Y
2
[N}
(0]
(@)

Ave Aol ez G B
£2539%, AAT A 248:248% % T FHEol AU HAY AS A
N wesm sbuzlel el Zubse AFS vbebdl AGHHE T 3, 1996
2 z, 2002)7He e B AL AAuEA

gl 497t HARTE BE Ao BF Fauel o} 4F A -
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Ao g FEE B 6ERY Aoz FHHol Ahepe] A7)
VIS g A HPAE FagRa SAS 2 WA 9A T

H
O S S S
e Aol 057:020%% 719 el FRElel UM ARG} AABEANE o}

F ol AATHTable 9). &l Fo] AUAA Bowd 3HAdko] i §2

f2S KWl wbE 233 1090l E 11.5%, 23 309l A= 9.26% = -2 (°96
BA A A4 2o]lE Ho] AFUAFd wE ko] o]t trEd a9l

Table 9. Comparison of tannin, theanin and vitamin C content in the

extracts of camellia teas

Tea type Tanin(%)  Theanine(mg/100g) Vitamin C(mg/100g)
Steamed mature leaf tea 9.13+0.33 165.8 172.2£0.97
Roasted mature leaf tea 4.61+0.08 1151 156.4+2.33
Roasted young leaf tea 9.57+0.29 5145 112.2+4.70
Roasted flower tea 8.3010.16 1074 227.7£1.67
Fermented young leaf tea  9.31+0.05 5279 43.6+1.70

1
) meanzs.d., n=3

o, Hoby

obml Aol 40~60%% Elob O Grukol »LE} Holie e #4¢ 24
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b wa dxFgel AL54F 1 Fye] Fbshd], BUe ALINE NGHE
Ash Agrade Jaadsh 499 woh o 3~4w 45 gghon 53

H & 3kabel = 1074mg/100g= 71 Bol 3ol AATH(Table 9).

v, WlEb C

AL W8 BAGS 2Asn B Yol Belshs we Ck HaE
A A geolmE 2 wulEA wevhn shel(H, 1999) FAe wFH

945} 2

V5% wEw Co gl wa 47 §EEvn @k $US ol§atel Ave

Ao Fiol whek e FHF WRE nyEd 2L oW A 9 9e
i=i

spafell 227.7+167mg/100go. 2 7Hg ®E Fol il Ulew(Table 9), =7}
i=s

F R Col g W2althKim et al, 2002). £ WEHE Cx ghdw) w
dz AHA MESE 5 GGUFS Gl we Aol Andl BuAel
A% A9L olgstel Atk A7t AGARGE WEA Ch @l FHEel A
2 o 5 g

o =2k Fol wel vhe] 553 5EA4S 7EAa Qlof, tiR-Eel ofv =it
< ©uks AT SRR ol Algks, drId2 A 2nkE U=
Aoz deA vk o] SAS o]&ste] FFEHN HEFHL sxram
ol-g¥a vk ¥ AP 3t GRS , Al

25.63pmol= 7+ BAdth AA¥ e A5 %E Gluy Aspy Thr) Tyr) Arg &
9] £o =2 glutamic acid’} 18.66pmolE Edth. E t} glutamic acid’} aspartic
acid Hth oF Tl 7k @ta AJFAAE= Tyrosinee] 48], A HH A=
Threonine?] 4¥] A X & glutamic acide] o] €53 Btrh v, AFE =t
= Asn) GIn) Thr) Asp) Ser 59 <=9 & Asparagine®] 25.68pmol&E 7}3 ©ol
Sharmlo] Atk AW ERE Asny Aspy Tyr) Proy Thr 59 $£o=®
Asparagine®] 1837pmol® Ek=d Algate] AL "€Waoael &

Asparagine?] graFo] ®okth Wasxtel 49 Cys> Proy Tyry Val

fot
la
"

NS
>
wn
(=}
ofrl
lo,
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o] =4 cysteine®] 22.24pmolZ 7} Zoktt.

oful i ik FE = ASlE we AV, A EFF, AR, AL HEY T S
of wheb debnh H)I[(1973)2 FAke] @il wulgk uke ofn|
st ofm = AbS A AT A ol#d sto] 13 =R FFAagthal stk s WAt
W= glutamic acid®} aspartic acid, 22
ofdo] Ao FHE falE Rk ofuegt FgtA el Hel
o
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Table 10. Composition of free amino acids in camellia tea extracts

(pmol)

Steamed Roasted Roasted Fermented

Amino acid mature leaf mature leaf young leaf Roasted young leaf
tea tea tea Hower tea tea
Cys 2.68 2.79 1.27 22.24 3.23
Asp 14.91 14.43 6.61 7.26 9.32
Glu 25.63 18.66 2.33 3.94 5.71
Asn 0.79 1.08 25.68 2.22 18.37
Ser 1.49 1.35 5.14 1.27 5.93
Gin 0.75 0.86 12.41 2.21 5.75
Gly 0.18 0.34 4.64 0.78 2.74
His 0.36 0.01 3.75 1.26 2.56
Arg 0.65 5.71 2.51 2.85 3.07
Thr 3.29 8.09 7.19 2.60 6.31
Ala 5.44 5.59 3.64 4.03 3.12
Pro 7.33 5.69 4.08 14.32 6.96
Tyr 7.72 7.57 4.59 11.68 8.12
Val 2.66 3.32 4.83 11.02 5.55
Met 4.64 3.29 0.67 2.06 1.01
Cys?2 2.18 2.24 0.29 1.29 0.54
lle 2.67 2.63 2.24 3.24 2.55
Leu 3.15 3.21 3.30 2.79 4.51
Phe 4.84 4.76 2.28 1.10 2.10
Trp 4.54 4.02 1.33 1.11 1.53
Lys 4.08 4.34 1.23 0.75 1.00




zh, A EAe] Ag 657 HakE st AT AAAAEEL S Fu| R
omA Fag A4S st AEENFEH TE8E 57 -nucleotide & FWE F
s &b gl AL GMPola ¥Hd AMPE FvlelE T1thX Oéﬁok—% 1] 2] 4]
2 A 1wk glutamic acid$} &< wf En7t FAHTta ok, 1960). 218 of] A
= A99 GMP 5.19umol/g, Hypoxanthine 5.98L1m01/g, AMP 8.63umol/g°ﬂ H] &)
AdEEAe] A9 GMP 7.86umol/g, Hypoxanthine 857umol/g, AMP 12.67u
mol/gZ2 1 o] TSI AE AzgoRA Fulrt Fstd RAoeZ Az
ol Egh Ao b i IMPE EE Auagds F3 A2 §SskA
o] A9 GMP$t AMP7} &% &f5ol AL MeOH FEE14 AMP7l, D.W.
FEEAA CMP7F HE9A fdt

Table 11. The contents of nucleotides and their related compounds in

camellia tea extracts

(umol/g)
Tea type CMP UMP GMP IMP Hypoxanthine AMP
Steamed mature leaf tea 304 NDT 156 078 3.12 ND
Rosted flower teaMeOH) 1.02 084 094 067 2.63 ND
Rosted flower tea(D.W.) NDT 130 214 086 3.47 0.69
Leaf(Young leaf) 115 148 519 8.09 5.98 8.63
Roaste young leaf tea 1.05 128 786 211 857 12.67
Fermented young leaf tea 085 248 769 6.21 8.96 4.10
T Not detected
A, fAFe A
FRE D g F3t @ e gw JRYS ARsE Fo ARF
Sifolth. Table 125 7+ Suatel F5ol We wgRe 79 TS e

Z o]t}

=219] dF o= Glucose, Fructose, Sucrose, Maltose, Raffinose ¥ Stachyose
So] &A%}, o9} H|=3E AR T RE Ao A X Glucose, Fructose,
Sucrose, MaltoseZ7} AZHAt AAd#Axt HFdH SR = Sucrose’b 19.3,



20.2unit® 7F¢ ©gkal, A9 & atE Fructose?t 4.0unit® 7H4 2gtch 23

AL HE&3xe A9 Glucose 65.5unit, Fructose 59.6unit® w-¢ & %S 3
f3tal ATk WHA Sucrose= ©E Aol HlE| 28unitE 7 A4S g3t
ATk M 5(1990) FAkel ol &4 B FF Sucrose’t oF 70% FHrH o
Qorz FAGRT F84 FR7F FZ #Hdo] dvtm Bugk vp o T
o] AfdE HEsAE A e A9 SucrosedrwFol thE Gl BlE| Wl
A = AEgES UetWloy Fakek vjastd 1 k2 Aol w3 A H A
Agdaae] A AgAged v AAAS Sste] fFEdo] R AdES
#F T 5 AdAT

Table 12. Free sugar contents of camellia tea extracts

(unit, nmol/0.1mg)

Tea type Glucose Fructose Sucrose Maltose SHA|
Steamed mature leaf tea 5.7 9.2 19.3 0.1 34.2
Roasted mature leaf tea 7.0 10.7 20.2 0.1 38.0
Leaf(Young leaf) 3.3 6.7 12.8 2.1 24.9
Roasted young leaf tea 14 2.1 5.0 18 10.2
Roasted flower tea 65.5 59.6 2.8 35 1314
Fermented young leaf tea 2.1 4.0 3.3 1.8 11.1

2. AE - 28 2
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7t B AE &4 HZE

(Fleming et al. ; 1969, # % ;

= %Zﬂﬂol Aoz ve A 9,11 A3Fel el &8 w3 A77E Y
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ot
1
=i
1o,
o
f
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il
ofrl
=2
ot
=)
0%

o= -‘r’r‘ﬂ—.L FEEo] gl w3 Od?(Kang et al. ; 1998)7}F o] Fo xln}
ojmg Fulel 7 %9 3B At}

Foule] 7t yelE A - Avhsete] FFF ARsh weelole] Aol

WA= GFS AEE A= Table 137 2tk of7] 59 219(CAL10), °f7]5 %
AFHE2HCAL4) 2 WA A LS2(CALDE P. vulgarisel ths] JAE&AHE w
Redl 2 FolAAE of7lEHe] AG(AR)Q! CALOA =S &do] yEutal
W2 AH(CAD, TH(CA), dHFH=#HCA3) H AH(CAlA, o7&
AA(CA10)7 A AHSHHCA14) A Bacillus subtilis®] 22 7F8tA A8
&5 B3 4 ddH(Table 13, Fig. 1, Fig 2). Gram &4 A< P. vulgaris
Bt Gram$Ad Mt Bacillus subtilisol A o1& F9lol 2A =2 &85 e
ylow 53], of7]sue] Az Agor Avd JexsE F 59 vhe ol
ek = dadSs HER ST

_70_



r91vD

FSLVD
rvL VD

r€LVD

Fr<LvDo

FrILvD

[Forvo

Fr6VvVO

r8VD

FLVD

Fr9vD

rSVvD

rvvD

reEvOo

FrTvO

rIvVD

- APIYIA

I [onuo)

10000

1000 1

(01 X (w/NdD) SvS[na g

100

Effect of camellia extracts on Proteus vulgaris.

Fig. 1.

F91vD
F ST VD
FvIvD

r€IvO

r<rvo

r 11 vD

F0IvD

r6v>D

r8VD

rLVD

r9vDo

FrSvD

rvyvDo

revo

FTvo

F1vD

SCICIUCYY

I [onpuo)

10000

1000
100

(01 x [W/NAD) Suqns g

10

Fig. 2. Effect of camellia extracts on Bacillus sublilis.
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Table 13. Antimicrobial activity of camellia extracts

Bacterial strain (CFU)x Fungal strain (%)

Proteus Bacillus Candida Trichosporon

vulgaris subtilis albicans beigelii
Control 3352 2312 100 100
Vehicle 2464 2776 105 95
CA 1 856 0 125 100
CA 2 1280 688 115 95
CA 3 2320 220 100 105
CA 4 1720 792 100 90
CA 5 1440 1264 90 90
CA 6 2080 1176 80 90
CA 7 2800 3120 95 95
CA 8 736 0 95 100
CA 9 784 112 80 80
CA10 52 0 2 15
CA11 512 2080 60 15
CA12 1736 1656 60 90
CA13 1904 960 50 85
CA14 280 0 1 2

* CFU : Colony formation units
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o 7] 3ol Al AFAHLS-=A CAL0, CAl4= C albicans©l, CA10, CAll
9 CAl4+= T beigeliidl =2 43S Yehulen, 53] CAldw= C albicans$t
T. beigelii 7ol dste] wlg- gt ASAALAHE HERH A THTable 13, Fig.

WotaA g Aol sfel qhol i@ FekAlzh AnE gle
g 54 5o % PAgo Yeumz FAA H1 gt @AH0A olef 2
=]
n

|
482 Hanso] s Yok ol§F FAA el B

A v 5olA o7l o g hAlEe] AHA R EAFS SR ofy
g &5 AW HEu oAl o] A AR tiste] ME=A
= AEAEE ASgers O AEERA E3E A= Aom Bl 9l
o} (Fischer etc, 1992), 3-(4,5-dimethylthiazol-2-yl)-2,5-diphenyltetrazolium
bromide (MTT) #2492 4olol= AXY nEZ=gole]  dehydrogenased] ©
A WA EHE formazans spectrophotometerE o] &3to] Z=ATo T M AL

n=
3 5AlS ZAFSHE W © 2 (Michael ete, 1988 ; Tom Mosmann, 1983) & =)

oAl FAMES] 50%F AAAA WA AEZF| gig < Li_ ZNO*xﬂErJrﬂ el
AEAT Ao A9 22 wrAE a7 oy dEAet A= 1
E237F mu s ol Atk AA Fol AP EH] WolodA 7lg Aot
AAA 1 el #3 qrge] B Ao Al ¥
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Fig. 3. Effect of camellia extracts on Candida albicans.
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Fig. 4. Effect of camellia extracts on Trichosporon beigelii.
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Fig. 5. Chemosensitizing effect of camellia extracts on AML-2/D100
overexpressing P—glycoprotein in the presence of vincristine.
Cytotoxicity was determined by an MTT assay. VCR, vincristine; —-/+,

without/with, @, B; Cytotoxicity effect, ¥, €; Chemosensitizing effect
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Fig.6. The proteolytic activity from camellia extracts on 2% skim milk
agarose plate.

1. 49 (MeOH); 2. 4% A (MeOH); 3. 4 45 =2HMeOH); 4. % *HDW); 5.
A AR ZHDW); 6. 5583 MeOH); 7. 55 83HDW); 8. 731 (MeOH); 9. 419
(MeOH); 10. A14(l71%5 %W, MeOH); 11. A19H&*x(MeOH); 12. A ATE A
(MeOH); 13. ¥ 5&3-xHMeOH); C. control(DW)

2) @AE3 EHHZE

T FEE0] IAH lane T No. 129 A1FEg Ao A who] <oF7ke] FEw )7}
FAHAY 1 ve] AR = Fold whek &do] yERuA] gokth(Fig. 7).
gy FuAe] AmE FEHolu AlttEAde] WsEl 9 JidE MR AdE
S T Ue 7FeAEe AT AlsETh
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Fig. 7. The screening of fibrinolytic activity from camellia extracts on
2% fibrin agarose plate.

Cl1, Nagative control(DW); 1, A4 (MeOH); 2, A9 x(MeOH); 3, A<=}
(MeOH); 4, 4 4=HDW); 5, 445 =*HDW); 6, 3txH(MeOH); 7, 22HDW); 8,
T3 (MeOH); 9, A19(MeOH); 10, AI§i(ef~7]ls®, MeOH); 11, A=A
(MeOH); 12, Al4¥aa(MeOH); 13, HS3x(MeOH); C2, positive

control(plasmin)

oh. s &4

ko] g oy 7bA] 7wl B Ao R i Ee V)T AFoR 4y
I YE JFEdH 53549 JHHS A JA A2 53] epigallocatechin

gallate’t FaFeol W3 vk vk BY H(H)
%

dAEm =

24 7154 el :
Ag A3E Fig. 894 & 4 %ol HFFE 200ug/miol A Fshate] vgk
S FEE 20%, 9328 B2k DWEEEA 20%2] 343t 248 e
=]

< FES AAT A5 s 2o w2 4TS HEh

eFEe 2= UEUA st
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Fig. 8. Antioxidative effect of camellia extracts
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Pharmaceutical Effect of Camellia Extracts
on Liver Dysfunction in Female Mice
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=
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Fig. 9. Phamaceutical effect of camellia tea extracts on CCly
induced liver dysfunction in female mice. Control and sample
mice were treated intraperitoneally with CCly(1 ml/kg body
weight) with corn oil(vehicle), and serum level of AST was
measured after 7 days. Saline as vehicle to control, methanol
extracts of camellia tea to sample were administered to mice
for 5 days after CCly injection. n. Values are mean*S.E. of
at least five experiments. *, significantly different from the
normal; #, significantly different from the control. NOR,
normal; CON, control; FCL, extract of fermented camellia leaf
tea, CF, extract of camellia flower tea.
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TFARAME AAdTAA 57.60+6.03 Karmen/mlSld] H]3)] thZToA & 88.40+
7.73 Karmen/ml o2 FolatA S7tatdty. epAvt daa Aol A= 86.80+
833 Karmen/m{ 2.2, 3}z A& o= 94.80+9.26 Karmen/ml &= YEIL F9
g W3k= gl eH(Fig. 10).

Pharmaceutical Effect of Camellia Extracts
on Liver Dysfunction in Male Mice
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Fig. 10. Phamaceutical effect of camellia tea extracts on
CCly induced liver dysfunction in male mice. Control and
sample mice were treated intraperitoneally with CCly(1 mé/
ke body weight) with corn oil(vehicle), and serum level of
AST was measured after 7 days. Saline as vehicle to
control, methanol extracts of camellia tea to sample were
administered to mice for 5 days after CCly injection. n.
Values are meantS.E. of at least five experiments. *,
significantly different from the normal; # significantly
different from the control. NOR, normal; CON, control;
FCL, extract of fermented camellia leaf tea; CF, extract of
camellia flower tea.
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ALT graFoll Al 7ol A= AGAFatel Al 19.80+ 2.87 Karmen/m( Q1] H]

=

=
3 thExaol A= 33.80£2.06 Karmen/ml 2.2 oA Z71eta, wax Add
o4t 2080+159 Karmen/mo §olahil #astaon, s A wdqs
27.60+3.20 Karmen/ml 2. & ®W3}7F 1A oH(Fig. 11).

Pharmaceutical Effect of Camellia Extracts
on Liver Dysfunction in Female Mice
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Fig. 11. Phamaceutical effect of camellia tea extracts on
CCly induced liver dysfunction in female mice. Control and
sample mice were treated intraperitoneally with CCly(1 mé/
kg body weight) with corn oil(vehicle), and serum level of
ALT was measured after 7 days. Saline as vehicle to
control, methanol extracts of camellia tea to sample were
administered to mice for 5 days after CCly injection. n.
Values are meanzS.E. of at least five experiments. *,
significantly different from the normal;, #, significantly
different from the control. NOR, normal; CON, control;
FCL, extract of fermented camellia leaf tea; CF, extract of
camellia flower tea.
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TFARAME AAdTAA 1860+1.25 Karmen/mlSld] W3] thZToA & 31.40+
3.03 Karmen/ml o= Fo3tA F7lstlon, wax AgTor= 23.00£1.92
Karmen/ml &2, 323} AdFoMdE 21.60£1.60 Karmen/ml o2 F23tA 743}
A tH(Fig. 12).

Pharmaceutical Effect of Camellia Extracts
on Liver Dysfunction in Male Mice
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Fig. 12. Phamaceutical effect of camellia tea extracts on
CCly induced liver dysfunction in male mice. Control and
sample mice were treated intraperitoneally with CCly(1 mé/
kg body weight) with corn oil(vehicle), and serum level of
ALT was measured after 7 days. Saline as vehicle to
control, methanol extracts of camellia tea to sample were
administered to mice for 5 days after CCly injection. n.
Values are meanzS.E. of at least five experiments. *,
significantly different from the normal;, #, significantly
different from the control. NOR, normal; CON, control;
FCL, extract of fermented camellia leaf tea; CF, extract of
camellia flower tea .
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ool A% A Bue BEAe A4S 1 £4W BAR LS FLAIE
Age ngon WA F ALT FRelA: FA% oA wRA feld 4ag
dehgel 1t 7)ol FAA 9B Ve dsidn

Al. HL-609] ™3 Anti-proliferative effect

B Ao MEe FEBL B0uw/ml FEZ 48N BL AL v
HL-60 A% 3ol AsE Ao ek £ o] F=de F Ao Y
BE RN OHFEAZ doleS FeAAom, o u PARP cleavage

14 Sk A4S ek ol ge AR B

(

g Algro]l 3ol whel b

u SR Qo] weg FEEo] caspase-32 F4 S FE3F9] PARP cleavage
S 4o, og3t BRE Fd obFEALE FEste] dAEe A4S gAlst
i, bMlEe] AMES doA et E3E vEhe Aol & 4 th(Fig. 13, 14,
15).

Fig. 183. HL-60 Morphology observation. HL-60 cells were incubated
for 48 hrs in the absence (A) and presence (B) of MeOH extracted
fresh leaves (250ug/ml). Arrows show apoptotic characters
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89kDa —

24kDa —

Fig. 14. Time Course Incubation of HL-60 with MeOH Extracted Fresh
Leaves (250ug/ml). PARP antibody detected full length PARP (116kDa),
as well as the large fragment (89kDa) and small fragment (24kDa) of
PARP produced by caspase cleavage

1.2e+5

1.0e+5

8.0e+4

DPM

6.0e+4

4.0e+4

2.0e+4

0.0
0 (Control) 100 250 500

Conc. of MeOH extracted
fresh leaves (ug/ml)

Fig. 15. [3H]-thymidine Uptake
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ol. ¢tAA HZE

@47 54 AES e Ad FEJ AFUACR, 25+20)¢d FEES 771 100
3 400mg/kg body weighto 2 13] ZAZ 25 T8 & ALT &S 4% 2
I AR A FEES FoeA] Z2 AT A= 19.80+2.01 Karmen/ml =
el d bl wax AT dE 100 2 400mg/kg body Weightoﬂf\i z}z}
24.40£2.34 Karmen/m{¢} 20.40+1.69 Karmen/m(= YEIY 93 ®WH3l= ¢,
sta} Aol = 47 2460+1.94 Karmen/mé9F 25.00+1.84 Karmen/ml 2 LJrE}

L]’ %94?:51‘ tﬂﬁ}_ u,\ME]r(Flg 16)

Serum Level of ALT in Female Mice
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Fig. 16. Short term physiological safety of camellia
tea extracts was evaluated by measuring serum
level of ALT in female mice. Extract samples were
orally administered for one time, and in two weeks,
blood samples obtained by cardiac puncture. Nor,
normal; FCL, extract of fermented camellia leaf tea;
CF, extract of camellia flower tea.
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FA9] AS A= 17.60+1.33 Karmen/mé = YERG © H]&) 2Haxp 2
sl A= 100 2 400mg/kg body weightoll Al Z+7F 23.40+2.18 Karmen/ml <}

25604353 Karmen/m{Z el folst Wsle= gy, s A= 22
24.80+3.44 Karmen/ml$} 22.20+1.77 Karmen/mE e} £93 H3= Q1o
(Fig. 17).
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Fig. 17. Short term physiological safety of camellia
tea extracts was evaluated by measuring serum level
of ALT in male mice. Extract samples were orally
administered for one time, and in two weeks, blood
samples obtained by cardiac puncture. Nor, normal,
FCL, extract of fermented camellia leaf tea; CF,
extract of camellia flower tea.
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BUN a2 o719 4 AAkato] 14.60+1.69mg/degle] Bl Hwed HEas
100 2 400mg/kg body weight F& 29 77} 15.00+1.58mg/de<} 16.00+1.58me/
de=2 Fod ¥sE gldlen, s Fo% A9 27 16.40+2.31mg/deet 15.80
+1.49mg/d0 o2 W37t QA tH(Fig. 18).
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Fig. 18. Short term physiological safety of camellia
tea extracts was evaluated by measuring serum level
of BUN in female mice. Extract samples were orally
administered for one time, and in two weeks, blood
samples obtained by cardiac puncture. Nor, normal;
FCL, extract of fermented camellia leaf tea;, CF,
extract of camellia flower tea.
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FAel g Aol 13.2041.06mg/deslEl Mle] $EAEZ 100 2 400mg/ke
body weight T3 % Ztzh 13.80+1.28mg/d¢e} 14.00£1.41mg/d0 o2, 3A=
Folgk A% 27 13.00+1.22mg/de} 13.40+1.86mg/d2 23 W3= Y
(Fig. 19).
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Fig. 19. Short term physiological safety of camellia
tea extracts was evaluated by measuring serum
level of BUN in male mice. Extract samples were
orally administered for one time, and in two weeks,
blood samples obtained by cardiac puncture. Nor,
normal; FCL, extract of fermented camellia leaf tea;
CF, extract of camellia flower tea.
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Creatinine 42 479 4 AdwolA 1.78+0.08mg/desldl H&] Haats
100 % 400mg/kg body weight Foigh 49 Z+7} 1.82+0.06mg/d¢ % 1.86+0.11mg/
e o™, skl A9 Z+7b 1.84+0.08mg/de H 1.76+0.10mg/de= “ERE {of g
Wt gl A tH(Fig. 20).
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Fig. 20. Short term physiological safety of camellia tea
extracts was evaluated by measuring serum level of
creatinine in female mice. Extract samples were orally
administered for one time, and in two weeks, blood
samples obtained by cardiac puncture. Nor, normal;
FCL, extract of fermented camellia leaf tea; CF,
extract of camellia flower tea.
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A AL ATA 1.70+0.10mg/ded d BE HEAE 100 L 400mg/kg
body weight Fo& A9 z+zF 1.78+0.06mg/dl 2 1.86+0.11mg/d0F o™, 3}x}9]
A% 2+7b 1.78+0.09mg/d 2 1.70+0.13mg/d¢ = EFY F-23 W3t 9l v (Fig.
21).

3;
Saunled o CGrediinine inVHe Moe
X}
2,
g T T T
2
-
5
O T T T
100 400 100 400 (mo/ka)
NOR FCL Cr
Goup

Fig. 21. Short term physiological safety of camellia
tea extract was evaluated by measuring serum level
of creatinine in male mice. Extract samples were
orally administered for one time, and in two weeks,
blood samples obtained by cardiac puncture. Nor,
normal; FCL, extract of fermented camellia leaf tea;
CF, extract of camellia flower tea.
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Z=o] FolE ATAARE AT SUFFARG o =¥ d¥Fe BHIe
F SRS Aol gle AR A" uEe das dE A 2
olM zt = AT 7k FAlolth VEte] AE= ol Fdhes AdE HQoH
2

oA A EHA] =thH(Fig. 22).
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in Short Term Safety Test
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26 —v— 400mg/kg EX. Of Fermmented Canellia Leaf
25 T T T T T
0 2 4 6 8

Weeks of Observation

Fig. 22. Changes of body weight were measured by
two weeks interval. Statistical difference between
groups not showed.
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frt
o
o
Y
ob
k1

zke] 744 20.37+1.77Karmen/ml, 3Fx}2] 9 19.19+1.24Karmen/m(= F2] sk ¥
st UehugA @eka, A A9 Aol 18.22+1.27Karmen/ml Sl dl &)

o] 7% 188l+1.15Karmen/m!, }¢] 7% 18.79+091Karmen/m = 2] 3
Shi= VFERUEA] ¥ okth(Fig. 23).
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Fig. 23. Long term physiological safety of camellia tea
extracts was evaluated by measuring serum level of
ALT in mice. Extract samples were orally
administered ad libitum via vehicle. And in three
months, blood samples obtained by cardiac puncture.
Nor, normal; FCL, extract of fermented camellia leaf
tea; CF, extract of camellia flower tea.

_93_



BUN @22 o719 245 Aarato] 14.96+0.70mg/degl el Bla] &2} A3 to]
A 1540+1.72mg/de o2, 3 A dgtol A 15.08+1.84mg/de o2 WE 7 glolon,
FAL A Aol 15.04+1.78mg/deS1d] v wrExt AE ol A 14.82+1.06mg
/o2, 3txF Aol A 15.77+1.15mg/d0 o2 W37E 9l A vh(Fig. 24).
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Fig. 24. Long term physiological safety of camellia tea
extracts was evaluated by measuring serum level of
BUN in mice. Extract samples were orally administered
ad libitum via vehicle. And in three months, blood
samples obtained by cardiac puncture. Nor, normal;
FCL, extract of fermented camellia leaf tea; CF, extract
of camellia flower tea.
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Fig. 25. Long term physiological safety of camellia tea
extracts was evaluated by measuring serum level of
creatinine in mice. Extract samples were orally
administered ad libitum via vehicle. And in three
months, blood samples obtained by cardiac puncture.
Nor, normal; FCL, extract of fermented camellia leaf
tea; CF, extract of camellia flower tea.
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k7 o] 7S Aol Al 1.69+0.10mg/de, HEAF AT

1.75+0.12mg/de, 32 A &tell A 1.78+0.15mg/dd = F2 3 W3E YEhA
TR AF N E ATl A 1.54+0.19mg/de, HEaA Aol A 1.68+0.17me/
AP A 1.63+0.22mg/de =2 o sk Wst= gl TtH(Fig. 25).



Ao Wal gA @7l 54 AAe] A9 vt R BE ATl e &
AbeE STkl FAlE BHom BAA] Aol yERA Furh oh
T A dAA A AT F
Ang Bgonz dAastA =th(Fig. 26).
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Fig. 26. Changes of body weight were measured by
two weeks interval. Statistical difference between
groups not showed.
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3.2 AxE A% HFxA &d H #%F HEE

AxE AT AGd B35 2 F24 492 A2 TF

o,

T 5

B

Y ASF52 Table 14 2 Fig. 2738 Zo] 4+
= 1.9ecm= 49 2~3%95 AFH skl Atedt. o
B AW el S A"Wste S7|7F waL, ol A3 Wi T uitel] Alvh$
A
ZS|

)
an el x| Rshal FdskA] Xehs dle] "o

—
o)

T ¥Z ool YW Hel

51712 14.85%4.4 4.78£9.9 2.41+0.6 1.911.0 0.76t4.1 2.39%£1.2

2) 49d EFAYL

(1) Be3

NzeA E@se 99 AA e {24 At F FAS Table 155 Fig.
283 2tk v WA 27 2~3el A, AL 1ol FEsACh  meb
dedtel 43 2~392 AAstel Akt Rl v,

Table 15. §99¥ WA 2371

o] el ks
o))

T A CHE Y B 27

100 10 10 20 20 20 40 30
A1 68 6 6 12 13 14 29 o6
24 67 6 6 12 13 13 29 55
34 65 6 5 11 13 13 28 o4
A4 61 5 5 10 12 12 27 ol
54 60 5) 4 9 12 12 27 ol
64 60 5 4 9 12 12 27 ol
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Fig. 27. &9 Ax NS A (EQNA Az AA)
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(2) A =
A9E A Ak § F42 Table 167 Fig. 299 2. #4299 el &
Aol7k gl o, ofxtat WAL 747t 1~-390M Fsatsich WAk AvE 8

ALY ~392 ol §3te] Antste slo] wg A st

Table 16. 9948 Fx FAH7}

s] % o) FE
S
CEEE DI NEY - R Y
Al 100 10 10 20 20 20 40 80
A1 71 7 6 13 14 15 29 o8
A2 70 7 6 13 13 15 29 o7
A3 68 7 5 12 13 15 28 56
A4 67 7 5) 12 12 15 28 55}
A5A 66 7 5) 12 12 15 27 o4
A6 65 7 4 11 12 15 27 54
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Fig. 28. A& %94 Hex} 4
(A4, 1: A1E, 20 A29, 30 A3, 4 A44, 5 A5, 6: A6K)

Fig. 29. 2z % wg A3} A
(A 4g, 1+ A1g, 22 A29, 3: A3Y, 4 49, 5 A54, 6: #A64)
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3 FAE HE FF

W Az AA-MAILYG, A2K, A3, A4, ASH) HEFHF L E= Table

1714 H= wpef 2o a0 AFUEE) A 4.88%, Al1Y 421% o= @

okar, A3, A4} 5 AN §F A& wet AaEHE ATk FfEobr =

e AQa F7)o 27t 212%, 2.27% =2 b Bkt A Al1GA 17.8%

AL Qo] ofF wsgh e dujel Fso] Hage] wep 1 Fheke] 3Hadt
2

oFzF ghadhi Aol Ak HEHICE @917t

b45)

o

ol

T 4 Frelotn =t 7Rl 7ol <l HIEFRIC
A4 UEHE) 4.88 2.12 13.80 3.00 35.52
A1 421 0.52 17.80 2.61 33.27
A2¥ 4.13 0.59 17.63 2.52 58.91
A3 4.10 0.69 17.28 2.44 69.63
Al44 411 0.73 16.48 2.43 51.97
A54 4.09 0.82 16.26 2.35 64.98
A6 4.06 0.86 14.96 2.29 43.31
= 7l 411 2.27 11.41 2.53 94.33

B9y A Az
D AL
1) He A
FURE E207h 3 9ol FHSEE Wi BN "t Aol ol
aRE ATk £ ) Yol watsu vjnely @ uAA e Boje T 2
A el AFS FAEA BoiHh
(2) 297

He2ke] At $ F42 Table 18% Fig. 300149k 2ot @3 ej= <o

—n
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2) Az}

(1) A7 At
FULRE S707h o A3, #3, do] FYI vjnee) 9euts £57]
H 2]

A2 A= B FEe Bo] Fien

A
]
WAl AT A A e B Ao

o] FAL Table 199 2t e F4e F& AL bW AF
o Ae e mek w6 AbATh WA Fa% sl ust FEd Az
g nav

5] 3 R
T
A A wdE &4 F #4089 27
Al 100 10 10 20 20 20 40 30
kiR 74 8 6 14 14 14 32 60

(3) WAk mAbe] Ay

Hoatel WA A F ARFEES Table 209 prh WA FAx

o =

rie

4.24%, Z5Eobm At &= 1.01%, 7z 17.7%, 7192 2.6%, HEFHIC 75

3

mg/mle F243% JE84 A3 J54 B et

Table 20. A2 A& &F

T TAX(%) el FHEI21(%)  FFH21(%) HIERRIC

[RalS /‘(V) (mg/ml)
ik 4.24 1.01 17.69 2.57 75.74
= AF 416 0.67 16.62 2.72 63.93
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zulole] 7}A 3 Qi HHE Z7|7 #Ha Yo FAUE otk o)yt
He Bestr] flate] Ak AAAA HEaE AA 2E WEOEA a8A GE
A5 Buk o] Ao, do] AlmoerA & BolA AFS 43 ARE o
Ark FH gL Aol ygitk
(2) vraa 437
kg abel Atk & FAL Table 21014 Hi vkel 2ok €3 FeHE B
LA Hgaket Ak Bk & dopA] wE Aol FAHUT AT A4z &
As wlow, Wl g A Fsstatt
Table 21. ¥2F 2 ST T FAH7}
Exe) o] 73 g Rl
] LY - R B |
A 100 10 10 20 20 20 40 80
wkk g 2} 72 6 12 13 12 35 60
SALER 74 7 13 14 13 34 61
(3) WhrgEatel Ak
ghk g ake] A e Table 229 vk AEshw T 7hu| A3 wlERl Co

S 747y 2.84%, 7523mg/mlE ES ooy FHAS JHEHIZIE 4.13%,

1533% = 5 52ket WArR e wolth

- 104 -



Table 22 Wt E 3 AHdLEA] Y& FF

TR 38800 g, RN A oo
e (mg/ml)
Bl 413 0.41 15.33 2.84 75.23
ek g 3¢ 4.21 0.24 17.22 2.88 592.42

Table 213 2tk AFe] oL Ao AvgsdA
H

3T
= !
TdeE "ol WAdA F3, FAd A R Ea wu FEg AdE A

0.24%¢°} 52.42mg/ml=E X
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t}. 32 A=z
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E, EROAROIASEE), SHAHGAASFEN) L BRARZ ol
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AE & Aol Ar ¥4 A F ARTA e Al &
2y oelt W EE 45 342 AR o] vaAsd

@ 33 93 2 Fa%s

ki
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(b EA%7}

AEel Sl BF = Table 233 2vh F42 24, stk /N sHde)) =

Za gz Asde)olA Fastted WA F S dvrdow gre Ak
o]glom 53] Fzatet Ao 7H FEskAth
Table 23. 9L = 14 7H(RA A}
TR ol 78 g B
A A FdwE 2A 3% A a2
100 10 10 20 20 20 40 80
Eb 758 7 15 15 15 30 60
EEB g & ( N skdE) 63 7 6 13 12 12 26 50
LA (A 7 31 ) 78 7 15 15 15 30 60
- 2} 63 7 6 13 12 12 26 50
Q1 =t 78 7 15 15 15 30 60
() =4
T FALE Fig 313 o A oy 2o At & 4

1
rlo
i
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A F 3 DA g B FEstdnh 7 FAe oFe Aol
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Fig. 31. &93A +4

[1; &, 20 2R 30 LA, 4 X822 (0 7513 H),
5 EA(ZAANFAE), 6: NN A 7 o} F]FHEAR,
8 ol 7| W E R O g R)]

(3) Ak A
(7h) &M=
TUE KA A A= Table 24¢9F 2o ZAAAA FA A 3.33%, F
FElobulmal 320%, ZHEIZI 12.92%2 7Hg Edrh b ER Aol A
266%2 714 weka vERN CE £ YA A 89.10meg/mlE 71 2okt
Fig. 31elM ek Zo] Ab&3t Ajmo] mp& Fua B spape] g4 e] thefsigl o

£9g o] gF 497 ¥oAR olgF AsuT He A [k
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Table 24. SRR BEHFZF

E R 3.33 3.20 12.92 2.54 39.10
e gA(mNsde) 324 1.67 8.64 2.66 30.23
SAH( 7 7 3H ) 2.96 1.92 9.62 2.50 94.56
L 2.719 0.39 6.53 2.17 34.49
A2} 2.92 1.45 9.44 1.73 63.98

() ef7] sz
o 7] FW LS o] &) AtE xte] AE S Table 259 2o =4
A RS Z2HogArt 370%E b Eokal, FREobnlieike QA A

2.96%, 7vEIZ] ek FESIAbel A 12.30%, 7HAIQl kS 8 olA 2.79%, H]

Bl CE YA 90.14mg/mlZ 713 Zkt.

Table 25. o 7] THZ(RA)e] HE TF

[e)

ol

T L ezl FHEd HIEFTIC

T o tazEt Ten e (mg/mD

ZAx 3.33 2.96 12.30 247 90.14

EE (v s E) 370 2.16 12.21 2.79 43.14

SEAH( LA AN 8} E) 3.47 1.53 9.98 2.64 27.48
2) A=

(D) He 3 A

B 6 s 2Redst Aste Aesh vis du, T TREd 5
o® Uwol Azstgion el AR AAYY wiel de PEA Hrielx
e Az ol 42 AEAA AEE 23 w} AZN el W g Ak A= A7
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Table 26. 59 £ Y& A F297}

T3 EEEE IR
A A wdE 2A w5 9 A

100 10 10 20 20 20 40 80

EiRd 70 8 7 15 13 14 28 55
ez iskde) 61 7 6 11 12 12 26 50
ShAH( A ) st E) 70 8 7 15 13 14 28 55
Ea i 63 7 6 13 12 12 26 50
A=} 70 8 7 15 13 14 28 55

% Aed AzE 9% 42 L A
1) SR 33

H9lth 95% 109 A3t 750% 209 Agel fAG AR W 95% 209 A
B AP Az ggo vprlgelst 4ol o} Aol et

Table 27. A% A= 9 7|zkeo] THYF A nA= IF

G w7 e N s qE SER R A= 4 73
(cm) (cm) (cm) () (cm) (cm)
95% 10d 19.3 6.7 3.7 49 25 25
204 22.8 7.3 4.3 4.9 3.2 2.6
75% 204 19.2 6.8 3.7 4.9 2.6 2.6
A g 22.8 7.0 4.6 5.7 3.0 2.8
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T bl F4 Table 28, Fig. 349141 B niel ok <93
e Ao A vk er, A 95% 209 Agol A Fskeh &, 5
95% 209 AdelA b FEaslh AFel Fde FA v 95% 209,
95% 109, 75% 209 AHe] o= Fokr)

Table 28. 7}F2 F2A R 7}

o ol ¢ i
A= A4 24 F 4 Y
100 10 10 20 20 20 40 80
5% 20924 81 9 8 17 18 18 28 64
95% 10d=kd 81 9 8 17 18 18 28 64
95% 20424 86 9 9 18 19 19 30 68
A w8 9 17 18 15 25 58

4) 24 48 JEFF

S 2 Al Qe AREA Ak Table 29914 B wpel 2o} 224
S AdE 95%, 109 Aol 3.68%=E 7HE =% 95%, 209 A3, 75%,
209 A, FAE ok F frElohvl At 3R 95%,209 gl A, FHE 7
I FhERl e 95%, 109 Apgoll Al zH2t 17.01%, 2.25% %t ohet vl EfRI S
@) A 18557mg/mlE 7} o} xpFAjulale] wal 7FAs o)
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Fig. 34.

0 hEA 2

(1: 75% 20¥ A%, 2: 90%620¢ A%, 3: 90%10¢ A% 4: FX3)

—
PR FA2%) °?l%ﬁ AR A (S
75% 204 xH& 3.44 0.60 15.52 2.00 164.02
95% 10 Xt& 3.68 0.70 17.01 2.25 154.81
95% 20 Rt 3.58 0.75 14.98 1.92 177.15
Rk 3.06 0.32 16.62 1.75 185.57
A4d AHSQ
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1 BUERS sae] FLAREA
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vl v el C dadE 2] QS o] &3 ARt ol 227.7mg/100go 2 7}

[e}
AL frE]obr Ak A matet A SAfol glutamic acid®t aspartic acid”F,

A Skl Algut g afo| = asparagine©] th d-fE o] o] zkube] Fxd 7]

of. xtatAEA el FF(CMP, UMP, GMP, IMP, Hypoxanthine, AMP)> 214
HS-2o] GMP 7.86u mol/g, Hypoxanthine 857 mol/g AMP 12.67umol/g®] t©}

ZF 3rESla, IMPE e AdA S 3 stk

2h frElge BE Aol A Glucose, Fructose, Sucrose, Maltose?} 7% % St

S 538kakell Glucose 65.5unit, Fructose 59.6unit®] wj-9- @& %Fo]l ghf=of AN

&

2. 49 - o &4 24
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2) A&

(7 §& Alzto] ol e, FdA F wElA gro} AFE] FIdxr d
o] At}

() Bge e & ZElx ol FHo] sty AlFe] e Aol wgk

a, AFANA G, A, sho] ek Wol itk

e

3) A

b AGAL g Azl AEF S8 HAW, e HEG vt
BAZE Ak AE] e Hod wok Hae] spzga ude] FAl ghe] A
e ig}oﬂq.

(W) FExE 424%, Fgotn=st &3 1.01%, 7R 17.7%, 7
2.6%, WIEFRIC 75.7mg/ml At}

() Qo] Ase] WA ol AFe AW T FA F @
2ol thghom el A Fxaeh
() 7z

) AL TS 421%= T EA Bu ki, Fhgotv]matyt W]
Col &2 717 024%9 524824 v gar we v 719l 2.88% = A
[¢]

2) FLANA FA A& 333%, FAElobn At 3.20%, FHHIZ 12.92%2 M 3=
otk Zhsl e EEQE bl Al 266%% 7 woka HIERR Ci ESAbelA
89.10mg/mlo. & 7} =k}
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ez Ay FuUAds ol&3 Ve AE NEsta FeE

& 259 A, ALt F7] Fo2 & v 9@ FAstel A
tholl olubx] sharz}t ki,

A24d Az 2wy

1. 349 FoAEEN 2 A8 A4
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BB FRAYBEA
DEFAY Az

(1) St 5349 £

gulatel 7154 B3HE HH e Table 300149 o] AALEA, AAH A
2 HEsAE FA9E 111(50:50%) 2 £3ete] methanol® &3 & & A3

AbgeRlom 1 Ak Fig. 359 2t

Table 30. Mixed tea of camellia and green tea

Hry 45 el & (%) FE81
Al ekg =2} 50

Catemix-1 Methanol
=2 50
AR 50

Catemix—2 Methanol
=2 50
9 284} 50

Catemix-3 Methanol
=2f 50
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Catemix—1

Catemix—2

Catemix-3

Fig. 35. The shape of mixed tea of camellia and green tea ; catemix-1,

catemix-2 and catemix-3
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(2) FUAs} Aoke £

Table 319 o] AGWEA, AAHESA 2 o] o
El

T2 A, Bz, 49 "ﬂo—F—% 1:1(50:50%) = &&ste] wegss2 FE3 &
Aol AL&std e O A Fig. 363 2
Table 31. Mixed tea of camellia and several herbs
o v A Al & (%) F=8v
Al kg 2; 50
F 22
Qv =} 10
Cahemix-1 T71A 10 Methanol
Ao F24a] 4
A7 2
Az 1
G 1
AR 50
+ 22
L. = 10
Cahemix—2 T71A 10 Methanol
7y oF A+ 4
xg 7OL 2
Az 1
4 1
w28k 50
F 22
L. = 10
Cahemix—3 T 10 Methanol
Ao F7] 4
xg VAS 2
Tz 1
Ak 1
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Cahemix-2

Cahemix-3

Fig. 36. The shape of mixed tea of camellia and herb tea ; Cahemix-1,

Cahemix-2 and Cahemix-3
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FEL2 1056TC AY7tdAzw, 2dWa 2 Micro-Kjeldahl, 2% Soxhlet
-
=}

, 23] 550TC AH slstyow AOAC xFH wet #4380

3) A9
Fuje] A 9 Aok Efele] WE AZAR Bl 10~1509 FRFE

A7FA1 2 % water bath(100C)ol A 25+3F F=¢ch 1 9, 94 2](959g) 38}
> gk
[e)

4) 7+HE1Z1

Fhe ¢l BA A ¢ 2A3 3A4S 7AH chloroforme 2 23] &3 & $£%& v}
Al ethyl acetate(EtOAc)E 23] F&3l9 THT= M H S EtOAc 55 s

ot AR vy 23} 5t A REE ARESE

annic acid® E+EF 2 39 AO0A.CH vzl 760nm

oA EHEE S35

6) Elotd

g A8 5gS 400-2500nm™ 91 ol A 4 9] 33 =A(NIR spectrophoto-
meter, Model 6500, Foss NIR system, USA)Z ZA3ltt. A]5E standard
sample cup®l -1 2204 scanning 3 F I ~HEH EHA L ol
o W& AtghE BASHAT we 4 ARoRFHY FHAA o= oAE HA
stst7] 91t 1A o2 AHERS AElste] zhzbe] Aitol tigh calibration
= AAsSl

7) Hg" C
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NBE Weesg F&3 dxgd & Table 328 #& Ao A HPLCE #

Table 32. Conditions and column information for vitamin C analysis

Item Conditions
Instrument 10AVP series, Shimadzu, Japan
Column Capcellpak NHa2
Detector UV 254nm
Mobile phase 0.0oM KH2PO4, acetonitrile, 6:4
Flow rate 1.0ml/min

8) ot =it

Z+7ke] A 85 12.35mg# #H3dte] PICO-tag®tH< ©]&35te] PITC labellings
g &, 10042 Fadte] HPLCZ #4359tk 2 B4 272 Table. 333 zt}.

Table 33. Conditions and column information for amino acid analysis

Item Conditions
System Waters 510 HPLC Pump, 2ea

Waters Gradient Controller

Waters 717 Automatic sampler
Column Waters PICO-tag column

(3.9 X 300mm, 4xm)

Detector )
Waters 996 photodiode array detector(PDA), 254nm
Data analysis Millennium 32 chromatography manager
Mobile phase A: 140mM sodium acarate(6% acetonitrite)
B: 60% acetonitrite
Flow rate 1.0ml/min
9) YNAAEZY AF
thiy 5o W96 F3te] AlRE MeOHS DW2 %3 & ditE 4
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2ol

an)

ste] CMP, UMP, GMP, IMP, Hypoxanthine, AMPol| #3&}o] Table 349}
PLCZ #2133t}

Table 34. Conditions and column information for nucleotides and their

related compounds analysis

Item Conditions
Instrument Waters HPLC
Column SB-C18(Agilent, 4.6x250xm)
Detector UV 253nm
Mobile phase 40mM KHoPO4(pH 4.5, adjust H3POy)
Flow rate 1.0ml/min
10) 82
zkzkol AN =& 10mg/ml= S 7ol dgste] el W (1990)0l wet A e

@ FTable 359} 2 Zdsol] A HPLC® #4189t}

Table 35. Conditions and column information for free sugar analysis

Item Conditions
System Bio-LC DX-300(Dionex, Sunnyvale, CA, USA)
Column CarboPac PA1(4.5x250mm, Dionex, Sunnyvale,

CA, USA) with CarboPac PA1 cartridge 94.5x50mm)
Detection PED2 with integrated amperometry

Data analysis
Mobile phase

Flow rate

Al-450 on-line software
A: 0.5 NaOH for glucose and maltose

B: Water for fructose and sucrose

1.0ml/min

£ Rancimat(743 Metrohm, Switzerland)E ©]-&3}3 <
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™, reaction vesseldl A&EFAE 3.0g A T 120CoAA AT 209 o3 F

71E Fste AFstA T ol st A Abs A =S 60mle] SR

E° A= absorption vesseldll ©]&AIA H7]HdwE=e] wWste] wel s o

NEg Sur)zrow s A2 =2Aegdnh salsEe nus Tdkx =&
3k

2S5 HrleA e SAANRS Y2TE §o] AEH3

2) Chemosensitizing effect

96 well microplated] FEE& 10 Y, 4~6U37F FE glo] wjgs A
AZFE 2x10°/ml7t HE= 3 AEEFd 0us S 27 Yl w3 463t
oFZ olo] wjekat WA A EF9 vincristine(120ng/ml)< #7184 2x10°/ml7F 5
2 3 A EZREFA 3 90 wH 4 @At oju] FEA PBSE Yol AE
of gxwoz Aa, Mx giil wgATrS Yo blank® $rh 28] ubA 96
well microplateE 2 & % CO:; wWlY7] WolA 3¢zt #jF & EE welldl
MTT €9 (5mg/ml PBS, Sigma) 10E 7Fall5=31 thA] 37T, 5% COzoll Al 5%t
o skl MTT7F SH ¥ =5 sl

7} wellel A ¥ formazan 27%4S 0.04 N HCIl- 1sopropanol £ 100 w= #
=o)X microplate readerE ©]&3to 540 nmol A FHEE =AU B A
AN Azke]  FAEAEFS  AML-2/D-100%  FdEHA  yAdS %
AML-2/D-100 A3EFE Aol AH&3F3th.

-t

3) YAIZEAHHZE

e

7+ AEFE 1x10°/mle FEZ 96 well microplated] 90u0® Wil 24A7 =
37T, 5% CO; ¥l¥7] Wl A vld & Al5E dimethyl sulfoxide(DMSO)el &<
A 247y w=E w24 sto] Hrbskdd oA E 39w b Wi 5 Zb welld
MTT(3 mg/ml) &5 10u# F7Fsto] 4A13F &k Al WA 5, well Ht

ol @€ formazano] ZAAA FA Feds A7 DMSOE 1504 3

i
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7}ate] HH3] H<2 3 microplate readerE ©] &3o] 540 nmolA FHES

A\

%

B A= A7t I MW AEFQ] AML-2/D100S AR8-&fo]

4) A& &5

o

Beber2} Balkwill (1997)e] WS WHE3le] 2% firin agarose plate assayH

o] g&tdtt AR AL S 98] fibrin agarose plated] A E 5mme THES W
o] 7} ZTwlzlo] FEHES 10pge AAEa 37CAA 1247 wrSste] A=
FrgE gl

5 FHAE & HZE

(1) o84 H2E

RETFEZEEY 1¥WFolE bmle] dAA HFs T 37C, 150rpm<]
shaking incubatoroll Al 18417+ & wjdslar vk A3 sz 3435
2x106 CFU/ml A% H=% HFstd o ti+527] 5 7](log-phase)7tA B ¢
3t & AlgHS AUV 37T A overnightd 91t microplate readerE o] &3}
o] 620nme FF=olA minimum ingibition concentration(MIC; & A A &5 %)S
SAsAT o, AT SAAAALE st AMEE FAITTEE S aureus, S.

epidermidis 2 S. typhimurium?} St}

(2) FRTEA HZE

HEFFEZEE 1WFo]E Smle] AAWAA HEFL F 28T, 150rpme]
shaking incubatorol A 18A17F Z &<t sttt wlgdS Adgt g2 343
o] 2x104 CFU/ml A% HEE 96 well microplated] HZ3dt1 A|gHe Hrish
t}& 28ColA overnight A1Z1 ¥ MTT 5u® A7}t thA] overnight Al 7T}
2+& "W © 2 minimum ingibition concentration(MIC; #H A A&l x)S =434
t}. olul, R A HAE st TATFE T beigelii, C albicans 2 S.

cerevisiae=s A3+
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2. A%S o] 8% £FxA &Y 2 VS HF

7h. AR gAYt 2 e HE

Y. 8% F glucose ¥ FH2HE vAE= I
T FEE 5 7Y
fatty acidell WX&= JFS A7) Y& FAH AFAUACR, 2012 g)ol

FE
7] 100 2 400 mg/kg body weighte & 13] ZAE AT T3 & 25 FHo &H

% glucose 2 free fatty acid &<

AT & dHS Fs
S| YA A 5 g o 2 HE
gk o5 800xgol Al 251 ¥4
(AM 201-K, oFibAeF F2
302-K, ofitAleF F23]A}, Korea)S
A EA HA71AA

Institute, U.S.A.)E ©]-&3}3t}.
wlow, zt Adatire] Heto zols HAAE wo=

=4shgict,

& of &

= "1 =

AHstAeH, ©

= X

13 A}, Korea)? -2

& [e]
o] a9 gHe

o] p-gtol 0.05 P w feolsk Zol7} = Aoz AT

o HEFFH v I

DAY 5=
=S AT 2449 ICR  Ho} w92 AlF  300+10(@)WH el el 84
Sprague-Dawley Al 3 HE I35 FX7F F2E AASFHEAA DFZAEGHET
2 3| AL, Korea)ot & 3] swstdA AP Ao AHSA F AHE3k3
g AgsEe Hed Aas T kA 2 A vl FEEQ cahemix-,
2, 3 ¥ catemix-1, 2, 39| 6FF< WS FEES AHESATH

2) TAHIFF HE 54

Chen 59 Wil we}l %5 & stereotactic frame(DKI, U.S.A)oll LA A7 L

- 129 -

g kel shate] HHZ Qe d3 F glucose ¥

/\134 ==
FAedl, BHAE etherZ 7FHA wkHAAIZ F
£ A2 307
Belsle] Ao g oRRE glucose =& A
2 2HE F48 kit(AM
ol g3t ZA3A

2 free

OE—‘

ot Aol WE FA A

SAS(The SAS System for Windows, ver. 6.12, SAS
Hit+ T A (mean=S.E) = E}
student’s t-test=® 71743}



Aedes met 795 dAste 745 =EA12 $ bregma®l 4~6mm 4,

2~1m A%l A4 5~6me FHE FEs APt olwf T FAE
AU kA EA ALY HES WAFEE s9tl.  Laser doppler
flowmetry(LDF, Transonic Instrument, U.S.A.)-& needle probe(%7d 0.8mm)ZE o

HEAGIE FHo F7F o] HEF stereotactic micromanipulator® Al-83}¢]

HATsWo A AHA HAIAT. AL ¢ kA & AF protocol ol
wgl Z+7+e] AlgE FE=H(0.01mg/kg~1.0mg/kg, ip.)=E Eroif& oS 3085 &
F¥ = o438 F H(regional cerebral blood flow, rCBF)S 274 3} %]t}

3) YHdY HE 53

%5 S urethane(750mg/ke, i.p.) o2 mFHAAZ & A& 37~38CTE AT F

A%=E heat padflol Gebdl® wAFAIZT. 242 A8 Fo] §52(0.01ng/kg~1.0
mg/kg, i.p.)ol WE BT (mean arterial blood pressure, MABP) H&& F&2°
E 5] 4F9lE  polyethylene tubedl <IZ%¥  pressure transducer(Grass,
US.A)E %3t MaclLab®} Macintosh computer® T4 % data acquisition
system® 2 30% F<F #Z3

% HAXE AEXSAH A

Choi®] el wet A4S AAstd e 2 e v 2ok sjof npgx
A HxzAE A& ths Ca B Mg ©] 5o JA &S Hank's balanced salt
solution(HBSS, GibcoBRL 14180-061)¢] 5mg/ml glucose, 7mg/m¢ sucrose % 0.35
mg/m¢ NaHCOs7} H7hel v (DM)ol B Atk dAAn datel A kS 2 A5t
3 g Eds Ao A 274 W thE 0.25% trypsin®] ¥ DMl o 3
ColX 15837 A3 % 1,000rpmollA 587+ AAE3E v trypsino] E9]
AE S AASI, E8® HAEE Eagle’s minimal essential medium(MEM,
GibcoBRL 11430-030)° 2mM glutamine® 10% fetal bovine serum(FBS,
Hyclone Al1111-L) ¥ 10% horse serum(HS, Hyclone A3311-L)o] X gt% njj k<
(PM) 1~2meell €& the 7ol F3% pipete® °oF 103] &3ttt

Epidermal growth factor(EGF, Sigma E4127)% 10ng/m¢{ T =% H7}3 & 24
well plate(Primaria, Falcon)el 0.5 hemisphere/plate B %= ZF well & 400404
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E¥x3sle] 37T, 5% CO9F 100% FZ=7F FAEHE= CO: Wl 7]1(VS-9108MS,
Vision, Korea)oll 4] 8l &}

2~45 5 uAE7F T8 A ts o= Ag A wigdew 3W Ao
I UM 47 AlgE = ge/ml, 10xg/ml, 100xg/m)E &8k ch. z+2he
Alg Fo] 24A17F 3 96 well plate®] Z} welloll i 255 Y a1, buffer 125
w0, 0.3mg/mé NADH 100uxl, 22.7/mM pyruvate 30ulE Y2 ©g = Hl=
microplate reader 340nm3}°ﬂ MEEANS Z43A

k=AY W2 24 well plateE o]&stol Wl A& wel)> k& sHA %
2 39 A (Sham ), 54 F( welDS NMDAGOOIM)E AHelste] BE
BAEE ol F(Full kill ), AA E(4 wel) NMDABRM)E A 2 5}
AMEE Fol= +(Control )2 star, Ul E5E oAAA =72+ Control
I ol At =S Fog i (Sample w) & 5T

o

M

o,
N
il
=y
AN
oL
o
ot
S
=
offt
1 1=
o
a
M
o
s
u
BN
N
filo
e
A
D
o
wm
a
D
)
z
®
ofo
2

b A=) il
7 15 mme A7 =2 Adsld] EUHE]r(arterlad ring) S WEUY T3S KHS7F

[rt
°
s0
i
B

= 2 Wl 9k (organ chamber)oll 23 LAE 2~HQAH 2~ 182 o83
o] g W3k7|(Grass FT-03)o ZLAA7|aL 7|Z2HHo=Z 1g .
Ao ALEE KHSe ZA (9 mM)2 NaCl 115, KCl 4.7, CaCl; 2.5, MgCly
1.2, NaHCOs; 25, KHoPO, 1.2, Dextrose 10 ©|t}, &8 37CE FA|stHAA 95%
0y 5% COy £37F2=8 Twdrh A3 A2 A 243 &<t HAAI F 1uMe]

3
phenylephrine®. 2 d#9] % &S #zsle] wtso] ¢ty & AFS Azt

1o
o
i)
o
N
N
roh
kv

ol

o 2E9 WsleE 534 FF(isometric  contraction)S
FT-03)2 =43 Ae7]=7](Grass polygraph 7E)& 7| Z3th d» Yo A XL
£ AATE Zart & wele 7he Uires ol &t du
#] WI A E A A(denuded endothelium) #& THETH

A Az i FAA EA4L FA #H7IAQD SAS(The SAS System for
Windows, ver. 6.12, SAS Institute, U.S.A)E o] &3lgtt. A8 AHE& HH+E
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F 9 2AHmean+S.E)E YERUH, 7t AF 5
student’s ft-test= 7151,;{3 6‘]'03] p*%}\‘o‘l 0.05 U]ELOE] Lq1 %9]
SRR

v
S~ ceeenee.

Relaxation(%)

.

o e |

Norepinephrine 5%1078M ‘ 0-5¢
5 min
Fig. 37. A typical recording of the
vasorelaxant effect of samples on
norepinephrine-induced contraction
of an isolated rat aorta strip.
Norepinephrine(5x10® M)-induced
contraction reached a plateau.

3. 714 723 &Y W= &1 & AF AL

HoE AokE AFS ol&stAurt. o
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o e &

al
=

2 gAY wWiF=A

1) SR 53

(1) At 52 AF9 =7

N

Ton

ol

o))

o))

B3
file)
_ZT.C
H

1o

o
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Jo
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W
e
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N

(2) St BFAIS HA wu &
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%, 2w

o, Wz, g9, o

=13
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el
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o

o

ol
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fi%e)
fretss

ol
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o
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o
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ol
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59 ¥ A=z

B FE2EL 08T &

al
=

2) Bt =3

(1) SHAst 54 2 AkA &

sk

=

A

oF

el
N
oo

A & <]

It

A A

=
=

tov, ezt

S

NIr

Y

o] g7t wWolx 7] wj&-o] 100TCol|A15& 7

ATt

S

o =% vl

I

FEE

(3) WA} A A

bowA, g9, oE, o

ul-5

F2 80~30%, AYeFAI(

X

ax, 2aEAh

tol %

< 20~70%= &

A &) o

I8

3) FHAs w3 A AF AF FEF &71A A=
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(1) FE2T4 © eUAF 2 52 AFY 22 =5 100C= £ 70T A5

2 2% tg & 200mlel A& 5g& ¥l 38 && & FESAT ol &
= 7

& A 45m)ol AL 5 ZHE dHolH (Advantec, 250mm)el FIAIZI T o] &3]
t}.
AoFAle] FE & 2209 AFA 20gS 208 T £ EEdS du
sttt

(2) 71(AE]) 2 Ax : AxH N2, 523 AGAE F5
— o I (A :45m—Z ¥ ¥ o] (Advantec, 250mm)—&7] 21— HHF(125T, 10
AE ) -y —» AFo2 et v &S sUatet 53 AFe =g F

[e]
<L =
wash gokAlel B3 FHANA A T 2AL Agarh

&
=

A (45mm)oll A2 F " H o3 (Advantec, 250mm)ol E3A 71 T o]
_7;:
=]

g9y A Az HY 0 AFGRA, 54 ) B SEF ST — A
Fow stk EPULS BuAel H3 Ao EFI B YopAe BF

i
FRNA M T W ge 48w

5 9 E2UIHA A=

B UIR)IA ARE Hadde= Avd Ad-EE(EE 60mo]shH—A #F 2o
Z3ALE V&S TR} K3 AFe £y Tl oA T3 FA

oA 7t T2 Hles A&

s AAbE AES JUE nE 9w Ak B Aae E4 Wa Pas
o} FAES Aol AF A 2t EHE AU
WANY & QEAE ATRgon AF Mol B WE PF, ATl A 2

14 Qo dark WA AAE AANE ASSE

== =
100C= 2o 70C= A3 & 200mol] &8 5ge ¥aL 3 I=3 5 54
Z

o o
rl
bl
>~
o
rlr
)
ot
ol



8]

fr o

Abet WA AALE Fste]l 1008 wh o= Sk, @ Efel 20%, =7 Zbar

Wl S 80%F WA sl EAFSHAT

- 135 -

[e3}
2R



A3d A3 4 nF

1. &

o

el FoAHEREY R AHEA AA

o ERAL FAYREN
1) AR 24

Atteds Gelzh AgTax AdHex 2 93zt 53t
&3t (catemix-1, catemix-2, catemix-3), H3F o4& 71X F
v} gt &} o] (cahemix-1, cahemix-2, cahemix-3) QukA] %‘E—*—*ﬁ% AAlsE A
Table. 367 2t}

steh gt G4, 7134, AAZEALY 7es #a A=
FrAStH 2F Sfol ghat 3 ea A - o 2Ads bt =
43~124%2 SA YElso oty oz o] gFoez IfH 2o A9 WA
o] djle] Hr= FAAYAY oHge] mE = cahemix-27F 124%9] B2 &

2 |

o FES FHHn AL Ake BFE AT FEFPo

U{M

gy 23 H2E catemix-191A 5.64%%F 247T%E 71 o] T

=
o}, ZAHE catemix-29] 3.31% =2 7} ko)

2
s
32

Table 36. Chemical compositions of the extracts of mixed green tea and

several herbs with camellia teas

Samples Moiosture I)(i”IC;LtISi?l Crude lipid Crude ash

(%) (%) (%) (%)
Catemix-1 4.3 5.64 3.12 247
Catemix—2 8.05 1.78 3.31 2.33
Catemix-3 4.6 1.98 2.26 2.0
Cahemix-1 6.75 3.96 1.35 213
Cahemix-2 12.4 3.68 2.5 2.31
Cahemix-3 9.6 3.73 3.6 1.88
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Table 373} 2t} 2ke] Bto] glof 719

ol

rol Wt 9l

ta}el catemix-3°1 A= 6.33%9] 7H

TR 271% = o
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o] 2}

1 =71

Z}of] H] 3§

e Qglot Wesas

kol Byl

Aol 799l

=
-

o]‘L::

‘isj]-

=

=2} o} of

cahemix—1

2FQ1 catemix-39]
7} cahemix-2

0%
o

Table 37. Comparison of crude caffeine and crude catechins content in

the extracts of mixed green tea and several herbs with camellia teas

Crude caffein(%6) Crude catechins(%)

Samples

4.33
4.67
13.30
17.33

3.67
6.33
0.67
2.67
2.63
1.00

Catemix-1

Catemix—2

Catemix-3

Cahemix-1

3.00
5.00

Cehemix-2

Cahemix-3
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3) 7#12l
Ao wgRoRA Fastm Aol 19 By B AT B

Ay = 7S EddlesFEA 2e F4
uk
E

Bowe 9 Wk GABSAE, FAHAE, o

ﬁ
k%

|
g , HIV AR A& o
AR 5 oA 7HA kg E I Ao A=
A dE A Zake] FHHZle] E£FE  (+) catechin(C), (=) epicatechin(EP),
(-)epigallocatechin-3-gallate(EGCG), (+) epigallocatechin(EGC), (-) epicatechin
gallate(ECG) ol Atk &9 T3] 7tz s E46te] A F84&
HES Ai}i= Table 373 2t}
ZheIZIe] e Al Eapel Aefate] Eeh]l cahemix-1° 17.33%= 713
| Atk FAke] Al A FHEIRIe] EEFol 14.5%<1 Aol
Hlet ol o B Zo® Hol tad Y@ AdS WAl e o
Atk 9, 22 Agiaxolyt a7t e catemix—12 4.33%94 e
5217F ¥ catemix?l catemix-3°] 13.30%
ol frHe] dlo] EdHE AR Fiel we o] Wyt st

AzE, ZUlAHE AFTF oA

of

=ake] vhd AR e Attt AdS AAIgE A3 Table 383 2t
HAashatel Aoke] &2l cahemix-3¢l4 832%° 7Hd W IHEFS EHAL
catemix-1°] 2.18%= 7} AA FfFEo] AUATh @IS dWHom g Fol
A8k Qo] AH AT 1
satE ALt AdH A Alddaatel v TeAtelA gdgEo] i

e Age el

W
2
o,
lo,
oX
4
=8
2
ui
A
o
2
=
_>|‘]_'4
o,
Ll
T
fu)
=
ui
i)
o

5) Elotd

ohvl et F

Lo

Hold 2 durs U 53] AFAuE st gFo] o wolxl
t}.  E%x % catemix-1°] 09mg/100go 2 7} =& Hold
(Table 38). Aok¥te] £3%xFel cahemixi= ¥ Ao thilolA A

o MIO
_0|L
10
=
i
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6) HER C

HIEMY CE 429 55 el =oh ¥ APl E Table 3804 <&
4 d%o] cahemix-1oA 1 grEFo] 256.6+7.21mg/100g= M ©@oki=dl
cahemix-2 £ ©A AFTS Ffatar o] F Fo A5 YERATE HARe] A
S BlEMY CE oF 100~600mg/100g &= Al webA] catemix %] Euu
Zatel gl Jeomz a1 ARe st JdHAY e

cahemix-1°14 7} @2 o] ¥l Ud5S & =+ A

Table 38. Comparison of tannin, theanine and vitamin C content in the

extracts of camellia teas

Tea type B (%) B o} (mg/100g) HERY C(mg/100g)
Catemix 1 2.18+0.19 0.90 121.1+5.23
Catemix 2 5.54+0.53 0.70 219.5+6.05
Catemix 3 5,45+0.13 0.80 120.3+3.75
Cahemix 1 3.42+0.10 - 256.6+7.21
Cahemix 2 3.73+0.03 - 6.3+0.11
Cahemix 3 8.32+0.48 - 131.5+3.13

1
) meanzs.d., n=3

rlo
2
=
o
o,
o
4
ot

pol ftol mE R gom wAR F dw gARS F
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T Z3hake] opbn|weskS EAIS A= Table 399k 2t At Fiel w
| thFstA YERS T catemix-1, catemix-2 %
cahemix-291+= ©#¢ prolinee] o] YUl catemix-3, cahemix-1 =
cahemix-39]+ cysteine®] @o] stf¥o] AATt 1xd%E Ao HS31Ao =
cysteine®] ®o] dHHo Ae=d TFAE Atz AR WIlE gtk
WA A FH S A9 MG g Ao = asparagine®] ©ol ¥ ddEd A
2 AekIte] Ejtabe] A ARl Wsrh Al
Aspartic acid®] 32 catemix-13 cahemix—2¢l 3062.874pmol¥} 3194.228pmol
2 7H wol gfEo] AL, glutamic acidE= cahemix-29] 2175.575pmol= 7}
B Fol FREe AT derA o R o eAbF FoA FL ok e A
& agpartic acid®} glutamic acid®= <& A gtk olgd #AAHANA E o
catemix-12} cahemix-27} f&3lchal Atz E o)

so

O
rlo
O
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Table 39. Composition of free amino acids in the extracts of mixed

green tea and several herbs with camellia teas

Catemix—1

Catemix-2 Catemix-3 Cahemix-1 Cahemix-2 Cahemix-3

Cys
Asp
Glu
Asn
Ser
GIn
Gly
His
Arg
Thr
Ala
Pro
Tyr
Val
Met
Cys2
Ile
Leu
Phe
Trp
Lys

2849.897
3062.875
1716.540
2230.491
1622.993
297.905
295.817
385.660
10.833
94.780
70.700
4247.285
2650.022
719.383
342.266
180.817
117.118
26.879
244.483
136.345
100.860

2034.339
1829.028
1376.762
1814.776
1150.211
996.772
476.037
989.009
289.194
229.533
351.505
4185.662
3149.168
2257.561
1275.608
641.996
495.707
373.465
693.908
289.115
267.910

2493.148
1343.972
1357.855
80.196
32.012
0.067
13.905
73.914
48.126
24.616
97.351
1235.186
2091.206
2385.645
642.476
1021.974
224.186
268.891
498.610
183.088
174.816

2915.139
2497.927
2046.608
764.330
409.906
366.467
123.219
358.086
2.492
20.650
8.209
2825.210
692.934
96.731
7.669
26.800
103.741
63.445
275.105
113.056
78.382

3430.788
3193.228
2175.575
2183.459
635.680
243.559
40.044
309.218
10.610
41.100
3.076
5169.534
1332.400
940.683
128.059
15.550
44.589
2.170
220.255
127.333
99.260

2008.992
1531.073
1412.446
267.909
63.184
73.428
122.647
287.372
308.126
275.014
238.464
1887.117
422.752
281.825
9.334
186.607
100.886
137.982
176.091
o1.277
22.511
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A BFO 1 AEERO ubgRor FE o= AMPS UMP, &7+

9} o] Fo= IMP 18la WAFdE GMP7F £A%cta soh(ZAT A ; 1980).
7. kel

CMP9| greko] A3l =3t

T EFAe AS RE EFAIA IMP Fe] Egkow 53], catemix-3
ol A 11.66pmd/go 2 7Hd @ktH(Table 40). AALga 2L A2 45
Ackg-& Fatel IMPe] Fgel #ashs A4S U 1AdEe] Ay 2
= g9y £ A5 IMPO el Sbsksith =3 GMPeE UMPe| &
&S JERATE o] 24 GMPS UMP7F B9d xakehs e &)

7
T 5ol e ks 7IdE ¢ doed Abrd

o
S

rlo

Table 40. The contents of nucleotides and their related compounds in

camellia extracts

&9l (umol/g)
Samples CMP UMP GMP IMP Hypoxanthine AMP
Catemix-1 0.57 0.54 1.95 9.69 0.84 0.40
Catemix—2 0.30 0.39 1.52 10.28 1.54 ND
Catemix-3 0.27 0.23 ND 11.66 1.07 ND
Cahemix-1 ND ND 0.68 4.18 ND 0.62
Cahemix-2 0.39 0.29 1.14 2.60 ND 0.49
Cahemix—3 0.75 0.31 ND 6.94 ND 0.46

ND; not detected

9) freElde BF

rlo

s
Fo] ZAstEt o] F sucroses F8A WHFEM FU4 dRoE 4 97t

23 998 ek FRE Ao 2% FHE Yo F2 A gt 9P

z}o] FE L fructose, glucose, maltose 52 U F¥} sucrose 53 2
=
=)

ofi
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de BAst7] flete] FHrtste] Ape] 7leE AIpATI=
E3k Apo] Fel WE T TH % Thv vt
b A Alo] = galactose, WAkl = glucose’} Zol
2po = WAl YElygE Ao ® 4zl mannoseE S
o},

=l F3}x}o frelde =2 cahemix-39]

sucrose®| &

ol w3sle] sucrose’}, cahemix<]

41). 28} cahemix©l A & sucrose®] dFaFo] H]

o2 AZbE

749 glucose’} th&F -5 of

WA wWolx F& urAHRo] =#H A

2 catemix-3° 4] 5.07unit® 7} =

=kl

14.81unit=

catemix? H$ &
[e3]

AN

Table 41. Free sugar contents of the extracts of mixed green tea and

several herbs with camellia teas

&+¢] (unit, nmol/0.01mg)

Samples Glucose  Fructose Sucrose Maltose A
Catemix-1 2.87 2.95 2.07 0.26 8.15
Catemix-2 - 0.07 3.18 0.21 3.46
Catemix-3 1.85 0.25 5.07 0.18 7.35
Cahemix—1 5.64 2.08 3.48 0.24 11.44
Cahemix—2 5.36 1.23 4.80 0.50 11.89
Cahemix-3 7.45 2.21 4.59 0.56 14.81

U g8 A5

1) &4st 849 AF

cels AAEd g Ao uxe A HAZASE dE A G
8] e vk 1 o2 w L, A, Zek, AIAUT, 54 T AdAd
o H5E FAkstEIte gk AFrF olm HuE v vk Hdd “‘Jﬁ‘rxﬂi =

tocopherol, ascorbic acid, carotenoid, flavonoid, glutathione &
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Ael=  BHT(butylated hydroxytoluene), BHA(butylated hydroxyanisole),
Troxol-C o] &#A 3Uth He ddZdatstAldl we) BHT, BHA, Troxol-C &
o BIHIE kel o okEI AFEEokolA wWol AMEE I AR HA T &
AZF op7lH A doermg bgEa Zdrh Hold HdAdstA ] A el o
g e AR ol

=31e] A9 2717l 10me/ke A7 EAE 200mg/kgdt A3 w7} ¢
i BHASF vlug of 4 ve ve2 =2 kst g97F Joi(H 55 1997) i
sto] Ekglk A7 aE el Agolx gkt gt ddHal, =
< Frtstaar AT UV\]‘—C‘ FArspA A Te Aol 98 E Fleolmw
Frkst g B3k A5 T3

A s g e o2 ‘/}E}‘*E}(Fig. 38). dzaikskAQl BHTol H

32

00“

r

O

7}l Z1e] cahemix-1%} catemix-3°] o] =0 AU A vp2& A3 E e}
= Ao Wol catemix-13 201 FHE|Z] ]9l v & dakst g st =
Aol 23tEo] & Ao AW gom o] ZHe e I AHA #HF 7
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= = = < g 5
O O O O
Treatments
Treatments Al (Antioxidative Index)
Control 1
Catemix—1 2.07
Catemix—2 2.13
Catemix—3 1.32
Cahemix-1 1.80
Cahemix—2 1.23
Cahemix—3 1.34
BHT 2.98

Fig. 38. Antioxidative index of the extracts of mixed green tea

several herbs with camellia teas
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3) Chemosensitizing effect

-
X

of WS 2zt AML-2/100 Al

tol MTTHR Ol ol W7d A

S

nEE

5}

Zel AML-2/1003}

FA A

Al A&
cahemix X% chemosensitizing effect”} {11 tH(Fig. 39).
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100 — 100 4

% of control survival
@
2
% control survival

20 4
—e— AML-2/D100 VCR(-) —e— AML-2/D100 VCR(-)
20| —a— AML-2/D100 VCR(+) —4A— AML-2/D100 VCR(+)

1 10 100 1000 1 10 100 1000

Catemix-1 (400pug/ml) Catemix-2 (400pg/ml)

120

100 4

% control survival
& 3 8
% of control survival
5 2 @ 3
5 2 2 g

2 —o— AmL-2D100 veRree) 20 1| —e— AML-2/D100 VCR (-)
—4— AML-2/D100 VCR(+) —4— AML-2/D100 VCR (+)

1 10 100 1000 1 10 100 1000

Catemix-3 (400pg/ml) Cahemix-1 (400pg/ml)

% of control survival

f
] /

% of control survival

20 20 4
—e— AML-2/D100 VCR(-) —e— AML-2/D100 VCR(-)
—4— AML-2/D100 VCR(+) —4&— AML-2/D100 VCR(+)

1 10 100 1000

Cahemix-2 (400pg/ml) Cahemix-3 (400pg/ml)

100 1000

Fig. 39. Chemosensitizing effect of the extracts of mixed green tea and
several herbs with Camellia teas on AML-2/D100 overexpressing
P-glycoprotein in the presence of vincristine. Cytotoxicity was

determined by an MTT assay. VCR, vincristine; —/+, without/with
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4) A& &5

Beber®} Balkwill (1997)¢] WH& wdste] AF
gk A¥, BE AlmeA fold wkek ggo] vEhA] ghokth(Fig. 40). Tt
Zb Alsol fibrinogens E%ste] SDS-PAGES Z 3% wp7bA 2 o8 ksl
o] vEA e okth(Fig. 41).

-

i
®
C1

L
3

~ 930 ¥

1 2
5 6
Fig. 40. The screening of fibrinolytic activity from the extracts of mixed
green tea and several herbs with Camellia teas on 2% fibrin agarose
plate. Cl. Nagative control (D.W); C2. positive control (plasmin); 1.

cahemix-1; 2. cahemix-2; 3. cahemix-3; 4. catemix-1; 5. catemix-2; 6.

catemix—3
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M1 23456738

Fig. 41. SDS-PAGE of the extracts of mixed green tea and several
herbs with camellia teas. M, protein marker; 1. fibrinogen+D.W; 2.
fibrinogen +plasmin; 3. fibrinogen+catemix-1; 4. fibrinogen-+catemix-2;
5. fibrinogen+catemix-3; 6. fibrinogen+cahemix-3; 7. fibrinogen+

cahemix-2; 8. fibrinogen+cahemix-1

5 FVAE &4 HZE
(1) T8 H=E

Abge] RIAC EAEE 2 F ATES 5590 AMRY A A, dW H w3
of o 7kA FEgE wA=dH el 29 B FAGA, vEw "2 4F F7I
Abol A, FaE Y T o2 FE&S sh o] EAEL J= WA FIEA,
40 S AEte] AW i g WoEe] AE vhA et ko] Wjle] H
= Al EE EAgH ol"d AA HE VA= dES EFeE T E3A
o] FEES ol &3t FT &S AE ZI= Table 429 ot 13 FAAT
o7 3FA dFo BASE S epidermidis®t 2TE Y9l S aurerus 2
I SAAToR AFES U= S typhimurium 35S o2 AT A
S HAASA Y B 05~4mg/mle] t e S AU} cahemix-29 cahemix-3
A= dmg/mlo] 3ol FieolA o] FAo] HAEATE  catemix-17} catemix-2
oAM= S aurerusel W& 05mg/mle] 7Hg w2 MIC #& H I catemix-1
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oA S. epidermidis®t S. typhimuriumo] Wsle] 713 v+ MICEHS 2t} o]

24 catemix-1°] °] T 7P Z3 FMTALES S IS & F AU

Table 42. Antibacterial activity from the extracts of camellia mixed tea

"MIC(mg/ml)
S. aurerus S. epidermidis S. typhimurium
Catemix-1 0.5 2 1
Catemix—2 0.5 4 4
Cahemix-1 2 4 0.5
Cahemix-2 2 > 4 0.5
Cahemix—3 >4 > 4 1

* MIC : Minimum inhibitory concentration
> © Meanes that tested microorganism was not inhibited its growth with those

concentration

(2) FXTEA HZE

Trichosporon beigelii®t 77+ 2 Aol AAATEFCZE =Xt AAYW 7] 3
ZrATe] dFQ &% Candida albicans 2 Saccharomyces cerevisiaeS W3O 2
R ARS AHHgY AyE Table 433 2t} catemix-1S T, beigeliiol
sted 0.25mg/mle] Asr=z S Al catemix-2¥ C  albicans©] A
0.25mg/mle] FE=2 AT ¥FH cahemix-1914] S. cerevisiaze= 0.25mg/ml
By AFLold Asazrt J& Aoz dAEdu. Ad3H o R catemix-13}
catemix-2°14 FHE A7} =A dEutth 3 Algtel] M EE Aol A
=S A4S YEAH
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Table 43. Antifungal activity from the extracts of camellia mixed tea

MIC(mg/ml)
T. beigelii C. albicans S. cerevisiae
Catemix-1 0.25 0.5 0.25
Catemix—2 0.5 0.25 0.25
Cahemix-1 1 1 <0.25
Cahemix—2 1 1 1
Cahemix-3 1 2 0.5

* MIC : Minimum inhibitory concentration
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Fwte] thatel wel Ay ol d Zt WA A W ol 7hA] QlAtel 9
s 2AE=d 53] S22 G Avh A A5 70~110ms/de B=7F A
& FAel s

Y T FUzHES A UM T84 54 T FuzHEe] g
F, olA el 3, dEelAe] A g ol ols) kol Ak 1A
A T Ad sAe W97 150~220mg/decl AR A, AR, Ag Algel whet
thEh

fe) 24 Asksd HA T8 glucose R FelzHE] F& AA WelA 2
FAZE W wobm Aol jle] HAN YR stobk mizbA R QA -8
& 9FE vAA °

t dE S0 H Aol sty dF FEl el =] 120mg/
2 FAE B AFH A7 A molxivks Bk 9l
wEld B Ao s FEE0] 8 F glucose 2 FHHEO FggFS v H

A, 2 AR FAAJNA 2 FAAJNAE gelstr] s ol de Ay &

2]
AAA e Sl FAE "ol Bl T TaAs AE tder sho]

g

e

=

ol A= 100 2 400
mg/kg body Weight°ﬂ7\1 Z+ZF 125.80+5.20mg/d0 <} 119.80i6.29mg/d2i e §9
3 W3k QI tH(Fig. 42). 3kaF A3 ol A= 100 = 400 mg/kg body weightol A
Z+Zy 116.4045.01mg/de<} 113.2016.44mg/de =2 YEMY #2938 W= gy 19
22 d83 F glucose §H2> T Hgae) 3 FEEQ A 2 aFEo
7 AFA AN fFelgk zbol= vrERA] ek okt 131‘% 2 FA QoAM=
o A¥gS Bowr Fo Fx& 7|7HE WIAZE e o A3 U
Rom= oo thgk F7HAQl A+ BT Aow A7
ZdlzdE s 4% A3 (Fig. 43), +
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Fig. 42. Effect of fermented camellia leaf tea(FCL) and
camellia flower tea(CF) on the serum level of glucose. 100

and 400 mg/kg of each extract injected to mice.
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Fig. 43. Effect of fermented camellia leaf tea(FCL) and camellia
flower tea(CF) on the serum level of cholesterol. 100 and 400
mg/kg of each extract injected to mice. *, statistically different

when compared with normal group(NOR).
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S AY T4 HIFFLS 110.16+2.86%, 125.89+6.8% = 137.26+7.15% o= ¥ 3}
gto] RE FroA SAF R Fo% olE KL olufe] it FghE 98.90
+3.26%, 101.73+3.73% = 105.82+273% = wZxT 32 =}ol7} vreRUA] FoT)
(Fig. 44).

Cahemix—29] 4% =4 HIFFS 104.03+7.07%, 116.24+7.838% = 132.38+
877% o2 Watdto] 1.0mg/kg Tl SAHCE FoF 2o]E Bt ojmfe
Hat b2 99.24+1.97%, 102.67+2.04% 2L 10525+2.49% = dlxa-2e] Aol 7}
WERLA] 2 Shek(Fig. 45).

Cahemix-39] 4% =4 HIFFS 105.25+596%, 123.31+592% = 13354+
841% 0 = wWslate] 0.1 % 1.0mg/kg F=oNA SAHOZ Felgh zto]E B Y
ojlule] Hi VUYL 9945+1.67%, 101.12+2.25% H 105.16+2.10%= 1.0mg/kgoll
Al gzt e] 2ol & RS thH(Fig. 46).

Catemix-1¢] A% o4& HIFFS 102.24+8.07%, 119.12+7.52% L 130.46+
7.09%0.2 ®slste] 01 2 1.0mg/kg FEolA FAHSR Foldt AolE HF
ojule] H 2 96.85+2.83%, 97.28+6.78% F 107.89+4.13% = WHET I
2ol 7F vrERUEA] 2 ke (Fig. 47)

Catemix—29] 4% T4 HIFHFS  9813+531%, 110.51+7.05% = 12807+
9.02% o= W3tsto]l 1.0mg/kg s=ol A FAACR Fofd Ao]E RIATE o]
At "ok 97.02+2.74%, 98.97+258% L 103.50+391% = iz 7ol Aol 7}
WERL A 2 Shek(Fig. 48).

Catemix-3¢] 4% =4 ¥HIFZFS 88.42+7.50%, 78.90+5.74% =  81.03+
6.87% 0.2 ®3lste] 01 %L 1.0mg/kg FEolA FAHSRE Foldt AolE HF
ojue] Hi Y2 8873+£3.34%, 96.2646.07% = 102.40+4.40% = 0.0lmg/kg &
Lol A FAA R Fog 2ol 5 B ATH(Fig. 49).
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W3l=E T3 o2 cahemix-1, 2, 3 ¥ catemix—1, 2014 FAMEFIHF| F
o)Al AR o™ catemix-3ol A= HAHIFE FolshA FAEFA S E
Aok =3 s BE ujgelA HHdste S He UYEuA kAT
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% Change
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Control 0.01 0.1 1.0 mg/kg)

CaHeMix-1

Fig. 44. Effect of cahemix-1 on the cerebral blood flow

and movement of cardiovascular system by injected
dosage in rats. Control, vehicle injected group for 30
mins; 0.01~1.0 cahemix-1, 0.01~1.0 mg/kg of cahemix-1
extract injected groups for 30 mins; rCBF, regional
cerebral blood flow; BP, mean arterial blood pressure; *,

statistically different when compared with control.
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CaHeMix-2

Fig. 45. Effect of cahemix-2 on the cerebral blood flow

and movement of cardiovascular system by injected dosage

in rats. Control, vehicle injected group for 30 mins; 0.01~
1.0 cahemix-2, 001~1.0 mg/kg of cahemix-2 extract
injected groups for 30 mins; rCBF, regional cerebral blood
flow; BP, mean arterial blood pressure; *, statistically

different when compared with control.
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CaHeMix-3

Fig. 46. Effect of cahemix-3 on the cerebral blood flow and

movement of cardiovascular system by injected dosage in
rats. Control, vehicle injected group for 30 mins; 0.01~1.0
cahemix-3, 0.01~1.0 mg/kg of cahemix-3 extract injected
groups for 30 mins; rCBF, regional cerebral blood flow; BP,
mean arterial blood pressure; *, statistically different when

compared with control.
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CaTeMix-1

Fig. 47. Effect of catemix-1 on the cerebral blood flow

and movement of cardiovascular system by injected
dosage in rats. Control, vehicle injected group for 30 mins;
0.01~1.0 catemix-1, 0.01~1.0 mg/kg of catemix-1 extract
injected groups for 30 mins; rCBF, regional cerebral blood
flow; BP, mean arterial blood pressure; =*, statistically

different when compared with control.
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CaTeMix-2

Fig. 48. Effect of catemix-2 on the cerebral blood flow

and movement of cardiovascular system by injected

dosage in rats. Control, vehicle injected group for 30 mins;
0.01~1.0 catemix-2, 0.01~1.0 mg/kg of catemix-2 extract
injected groups for 30 mins; rCBF, regional cerebral blood
flow; BP, mean arterial blood pressure; =, statistically

different when compared with control.
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Fig. 49. Effect of catemix-3 on the cerebral blood flow and

movement of cardiovascular system by injected dosage in

rats. Control, vehicle injected group for 30 mins; 0.01~1.0

catemix-3, 0.01~1.0 mg/kg of catemix-3 extract injected

groups for 30 mins; rCBF, regional cerebral blood flow;

BP, mean arterial blood pressure; *, statistically different

when compared with control.
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o
SN 400 -
L —&— CaHeMix-1 vs Control
D —O— CaHeMix-2 vs Control
— 90 - —%¥— CaHeMix-3 vs Control
—V— CaTeMix-1 vs Control
—&— CaTeMix-2 vs Control
—T— CaTeMix-3 vs Control %
80
%k
70 TT T T
01 10 100

Concentration of Tea Mixture
Fig. 50. Effect of cahemix-1, 2, 3 and catemix-1, 2, 3 on the LDH

release from cerebral cells. Mixtures were treated with the dose of
1~100pg/m¢, and control was vehicle treated group. LDH release

were compared with control.
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= WA HSAgddaael S¢(61/49)2 AMem A

we dmoksin. J%‘Ei}gr =2kl Z9(50/50), =AHE g A= 9 (51/49),
=

FUAR TS} N2 TRGEI/AN, HAWEEAE ’5(52/48) = A
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Cahemix-1 Cahemix-1-1

Cahemix-3

Fig. 73. The shape of mixed tea of camellia and herb tea ; cahemix-1,

cahemix-1-1, cahemix-2 and cahemix-3
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1. 948 FZAAEZ] A7 (2001 9. 28. 79 HE 7 Yoshiyuki Takeda®d}
A} =AMy Makurazaki Tea Station, National Institute of Vegetable and
Tea Science, JAPAN) :

- Ao FAAYE BAgds = A sl C japonicas EF ] 34

- AYF §FE 93 2424 wild camellia®] ¥A41%; hybridg €717} o #
Wk olyzt A H hybride w9 E<QHA 3, hybride] #8&9°] “0"0| A
vl T3 hybrids 2] AAZ o] &S AS, 2o FAE W

UEst o, Ao gk A= AxeA yEd

- ok FWYE(C japonica)®t AUF-(C. sinensis) AF°]9] tea breeding 2
cross compatibilityE 913 & 54, ¥ AFAd, A e e, Wl
Aapd N2 & ok BAE AR EA Y 2R

- ok FMYUE(C japonica)®t AUF(C. sinensis, %% Sayamakaori)] il

Wl Al (Chatsubaki)®] F 2.4 75+

Table 52. Contents of caffeine, amino acid and catechin of the hybrids

between C. sinensis and C. japonica

Hybrid Caffeine Total amino acid Total catechin
(%) (%) (%)
Hybrid No.1 0.34 0.963 2.10
Hybrid No.2 0.39 0.396 2.63
Hybrid No.3 0.26 0.811 4.28
Hybrid No.4 0.20 0.400 3.91
Hybrid No.5 0.46 0.898 3.56
Hybrid No.6 0.33 0.497 2.35
Hybrid No.7 0.47 1.860 2.00
Hybrid No.8 0.24 0.331 4.57
Hybrid No.9 0.33 1.502 2.07
Sayamakaori 3.15 1.290 10.93
C. japonica 0.00 0.162 0.71
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Table 53. Caffeine and amino acid contents

genus camellia

in leaves of plants from the

e Catechin Amino acids
Caffeine
EC (+)C EGC ECG EGCG |The Arg GIn Asp Glu Ser

(Section Thea)

C.sinensis 276 (113 0.07 238 1.35 859 1121 006 007 013 023 004
Cirrawadiensis | ND. [072 003 012 067 021 [021 038 002 007 010 002
Ciadionsis 054 [058 tr 080 190 684 [027 015 001 005 006 001
(Section Camellia)

Cjaponica ND. |[481 025 ND. ND. ND.|ND. 005 002 005 010 002
Creticulata ND. [026 011 ND. ND. ND.[ND. 124 004 008 009 002
Cpitardii ND. |664 025 046 ND. NDJIND. 002 015 002 005 001
Csaluenensis ND. [035 007 ND. ND. ND.|ND. 054 017 020 024 004
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gA=28 2@ AHZL(Bhakuni et al., 1988), XA1&dA A& F(Namba et
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