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Development of Microbial Fermented Tea
Using Korean Wild Type Green Tea
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3) oAt AegA
ozl EIES FHdAL v oy, EoldE FFEQ CS-08
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BEMZALe Aiglent ; column, Cis (4.6 x 250 mm) ; solvent, 25% THF / 1%
phosphoric acid ; flow rate, 1.0 mL/min ; detector, UV 210 nm, injection volume
10ul = 34}

3) e A

AR 100 mgs s Fske] AlF vl %z 99% ethanol 3 mLS} 80%
ethanol 3 mLE 7}t E3A|7] & 2083 Wx8k 3 20C 9 g-2AejoA 80%
ethanol& 4 mL ©] 7}ate] A% ths, 44122(10,000rpm, 10 min)ake] 7 4=
Cis Sep—pak cartridge®} 0.2 um membrane filter24] M4 £9] o]Ed& A A3 o
HAg BNE ARE ALEAT F8l92  column, Cis Reverse phase ; mobile
phase, acetonitrile : water = 75 : 25 ; flow rate, 1 mL/min ; reflective index
detector ; column temp., 30°C ZHA HPLCZ #2A1(Shimadzu LC10A)S A A3

A5 5gell S/ °F 100 mlE 7Febar whaste] 500 miz &% F 60TCellA

NS (0.2um membrane filter®} Sep—pak Cis cartridge®
2 BAM3on BAZAL LKB 4150, alpha autoanalyzer,
pH 3.2 to 4.25 : between alanine and cystine, pH 4.25 to 10.0 : after
phenylalanine ; buffer flow, 40 mL/hr ; Ninhydrin flow rate, 25 mL/hr ; Column
temp., 50~80°C ; Injection volume, 40ul o= 3} ).

Z 2 A2YE homogenizer® "3 A8 10g¥ Z=HF 100mlE =338t 2
2o A 2A1ZF Fot AYFEen YA EE o] ZA A

Amylase 24 %—Xé% ZEA2N Imldl 1% T84 AES FH 01 M
acetate buffer(pH 4.8) 10mlZ 7}8taz 30Co| A g2 A ZITh 10&E30 #F&H 1mlE
FHakar of7]e 0.1IN-HCl 10mlE 7Fste] ¥b-gS AR A7tk 2 9 0.5mlel] 0.005%
iodine¥} 0.05% potassium iodine< &3k WA N 10mlE 7FsF & 660 nmolA F3F

1__

Z(OD)E =A3sl¥ . a—Amylase? 1 unityx amylose—iodine complex®] blue color”}

-
off
-



Glucoamylase A =3
buffer(pH 4.8) 5 mlol] Td2] <%
o] 7o ZE AN 1mlE 7}sta 210 %, 19 1 mlE FHsle] DNSHe
met vk A AFe] FUFFL SAetar, FAe] Aol RHE FauHSolA A
]

7S g3k 0.05 M acetate
1, 30Tl =87 Bestgdn)

AFESHSl Y. Glucoamylase®] 1 unit™ 1A]1ZFl 1 umole9] glucoseE A3
o1
PN

2}) Protease &A=

71ABE milk casein 1.8 g& sodium phosphate buffer(pH 7.2) 300 mlol
o] 0.6% casein®&Hoz ZAATH a4 SAHLS 728N 1 mlY S/FFT 1
S Al Ya FFxdA dAed 28549 1 mlE 7Fske] 35T, 30%
-3 A1 7] S, 0.4 M trichloro acetic acid(TCA) 3 mlE 7}s}aL 35Co| A 30&E3E
| < TAAFT REEFA NS A EYste] AAES AAT o, A
2 mlel 0.5M Na,CO3; 5 ml®} 1/3 Folin phenol A|%F 1 mlE 7}sle] 35C &=
o A 3087+ WAl F Aoz WAl v, UV/Vis spectrophotometer ZA]
660 nmoll A optical density(0.D.)E Z743}tyrosine(pg/ml)e] Foz 3Hi5}Ho]
protease@ S YEW Y. Protease? 1 unityE Z&24 1 ml7F 1837t 1 pgo

tyrosineS AWAsE 49 do=Z 9t

ca

u}) Pectinase

1A 2 1% Pectic acid®] €N 4 mle} 254N 1 mlE grgsdtdo=n
slo] 1587 2gA17 & 1M—Na2COg 1 mlE 718t adZeld o= 3ka, 0.1IN-KI 5
71 N/40

mliE 7hete] & g g, 2087 WAAZ F 2N-H,S0, 2 miE ¥
NazS:0:2 44344 galacturonic acid2 $H2Fa}3it).

H}) PPO (polyphenol oxidase)
10 mM potassium phosphate €< (pH 6.0)°] L-DOPAE 10 mM H %=
2 &A1 71AgH 20 plo] 489 100 plE 7F8keith &4 1 unitE 25T, 490
nmel A 183 0.001S F3% W3E Yehle 4S 4.
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Table 3.1.1 Quality characteristics of hydrolyzing broth of soybean or wheat grain

from molds for production of mycelial mushroom medium

Hunter Color

Reducing . Sweet
Molds Index Aroma )
sugar(%) taste
L a b
Rhizopus oryzae MF—21 4.37  45.71 —0.26 4.67 3.2%0.4 2.9£0.2

Rhizopus oligosporus MF—45 421 4453 —0.09 4.28 3.6%0.2 2.5%0.3
Aspergillus oryzae MF—27 8.92 41.29 —-1.27 6.51 3.1x£0.34.2£0.3
Aspergillus niger MF—23 7.65 32.76 —1.46 4.32 2.7£0.2 3.9£0.2
Aspergillus wenti MF—16 5.92 35.63 —1.24 3.86 2.9%0.4 3.4+0.4

1Sensory evaluation by 5 score test(meanzsd)

Hrd Fe R AR 57/ 24 FEkE e Fdmdd oA
Az A LA MALAA dFoz AYd FHoz SFAAZ Aol A

Table 3.1.2 Quality characteristics of hydrolyzing broth of soybean or wheat grain

from for production of mycelial mushroom medium

Reducing Hunter Color Index Off— Sweet

Mycelial mushrooms
sugar L a b odor taste

Agaricus subfunereus M—012  2.63  49.422 —1.52 4.85 35%0.2 2.5%0.3
Pleurotus eryngii M—034 297 4526 —1.87 6.43 3704 2.7+0.2
Agaricus blazar Murill M—014  1.82  41.08 —2.03 4.62 3.1£0.3 2.0+0.2
Cordyceps militaris M—075 2.15 4434 —1.65 9.31 32203 2.4%+0.4

Flammulina velutipes M—034  3.20 47.62 —1.36 5.37 3.8%0.1 3.1+0.2

1Sensory evaluation by 5 score test(meanzsd)

A Sr7b we =eeudl, AEo A, ot F M, FFskx, HolvAl dAt
A& AEst] AAMFS A éi}mame 3.1.2), AlE HAAAMA FellA= sl
ARG 7152 Gure Flammulina velutipes M—0347} 748 -8t W=y &



/gl %:ﬂ Hl *“*itﬂ LEM Ardsts 9k 2
F3E FEAHOR st de oA S&sted 28 E
AlA wAE daxsE Axshed 252 Absta A (PPO) o] &4
A F. velutipes M—034°1 4= Folr S g 3 H7/5F7F v E &
23 Aoz FrhE ).

th obgAE WEAAZ @ S5 WARAAY 87

opytel A
ok Relase Y45 S
Bl A e, de ezt FadEd Lehdua @A) A
ek,

HATAA] dEabe WFdFTY 2SS HATARAZE Brlets aiol 9dte] Ta
Hie “QEZEH wgae B8E 57 ouh weba] W AR #EEi= spRa)
arol e3tE &4 (amylase, pectinase, protease) % ZgHE At E A0l
polyphenol oxidase(PPO) &A& ZASI 5 FAIATE A4 A9z Po|HAl
TAVA Flammulina velutipes M—034% PPOE %33t e} 7Rl gt 2555
o] =& Fow gRlFHeH, <Al 1 AFHA>= AddesHrled, d=dF
g AEFATA B (F)HFEI L] A Fate] MATAMA S 7F o] AAS)

oﬂq.

b4

2 A3 ol% = G A= dFe @rstE(E)S 60 dlw/w)E EFSE A n]A 9
Aspergillus oryzae MF—275 ©]-838}o] J3lN S A3t WA FA = PolHA A}
A Flammulina velutipes M—0345 A}&3}l T}

g2t 52k FEE AEA WA Y A=z

1) WA A ufke] A7 d 5
WA FALA S HA S & o 73 7Vehs 5AFEE 55 AESH] 918k 500
mL ] *@—‘i—ﬂ}*ﬂoﬂ PDB(7 #ZE2) #i#] 100 mLe] S/F5E ¥ 24 =4 2%,
4%, 6% B 8% == A7Vl MATAIAIE widgh A= Table 3.1.49F 2t} 2t 5=

2 WA FAME pelletE 8N 2 el o, 8% ol 7dE =AM = A9



S8 Az A FAE HERAT. 1 FollA 4-6%2] V1E =AM A=A FAE
4

Table 3.1.3. Mycelial growth of mycelial mushroom on PDB medium added with water

extract of raw, powder and roasting green tea

Mycelial Mycelial growth Enzyme (U/mL)*

mushroom Raw  Powder Roasting Raw Powder Roasting

Agaricus subfunereus

++ +++ +++ 0.57 2.37 2.13
M—-002
Pleurot 7
urotuseryngn + 4 4 - 019  0.12
M—-003
Agaricus blazar Murill
+ ++ ++ — 0.26 0.48
M-011
Cordyceps militaris
++ +++ +++ 0.32 1.14 1.79
M—-025
Flammulina velutipes
++ +++ +++ 0.28 2.98 3.14
M-034

'Carbohydrate — hydrolyzing enzyme(amylase) activity analyzed by Lee method
on liquid culture added with raw, powder and roasting green tea.

wapE o] F7bE AR WA o] &3 vlA@AA ] A v
SAERE A7e L A Abgete] mEhe, FFex, obteles W Aol
v Mt S wWel AEYEE PRl Table 3.1.59 HeRRT. 53
B AAPAR AREE L AN BAEE BE wAdAe] A5 sbsas
" J E
E

Wi

, WA gAMA O] RS Es ARERE T e wix o] SRET WAEAA Y] 7F
S0l 540 weh 2 Aols yERHA=T, SHolH A wARAIE A ul Rl A <F
_]

AR AASEE A wea, EaggEE Seeheh

% o o



Table 3.1.4. Growth of mycelial mushroom on PDB medium added with

water extract of green tea

Mycelial " Conc. Dry cell weight
ycelial mushroon
(%) (g/L)
2 2.86 £ 0.21
Agaricus subfunereus 4 2.80 £ 0.12
M—-002 6 2.58 + 0.08
8 2.02 £ 0.24
3 2 1.85 + 0.26
Pleurotus eryngii
4 1.73 £ 0.22
M-003
6 1.62 + 0.07
8 1.56 + 0.04
. ) . 2 2.96 + 0.11
Agaricus blazai Murill
4 3.12 + 0.08
M-011
6 2.70 £ 0.18
8 2.17 = 0.03
2 3.42 + 0.12
Cordyceps militaris 4 3.37 £ 0.09
M-025 6 3.19 + 0.07
8 2.86 = 0.10
2 3.28 + 0.07
Flammulina velutipes 4 3.24 £ 0.02
M-034 6 2.97 £ 0.15
8 2.26 = 0.19




Table 3.1.5. Growth of mycelial mushrooms on soybean or wheat

semi—solid medium added with powdered green tea

Mycelial mushrooms

. Agaricus .
Media Agaricus  Pleurotus blazai Cordyceps Flammulina
azal
subfunereu  eryngii Murl militaris  velutipes
uri
s M—012 M-034 M-075 M-034
M-014
Soybean ++ + ++ + ++
Wheat +++ + +++ + +++

Mycelial growth = + |, slow ; ++, mederate ; +++, fast

=, O Fe A Alelds mAEAA AKAES Aol7t ok vheheA
5 wHel A ek 2 olmAl wAAS Aol olkl T Ml FAAe A%
wh WA Jeh,

Fig. 3.1.1. Growth of mycelial mushroom on soybean or wheat grain
solid medium added with powdered green tea
A Agaricus subfunereus M—012, B: Flammulina velutipes M—034

a: soybean ; b: wheat
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Table 3.1.6. Changes in mycelial growth of Flammulina velutipes M—034 at

different intial pH on soybean liquid medium added with green tea

Dry cell weight

Initial pH Final pH (g/L)
4.5 4.2 2.85 £ 0.10
5.0 4.4 3.13 £ 0.08
5.5 5.1 3.35 £ 0.03
6.0 5.3 3.12 £ 0.11
6.5 5.6 3.01 £ 0.07

vh opAAE Aol wE WA AR o] T a5

zFele] A 2AEE Ho|\WA HAMA Flammulina velutipes M—0342] &g
oA ZHeHF 2 1 W gAEQl theaflavin® thearubigin®] e W3S ALk A3

Table 3.1.7. Changes in total catechin and their oxidized compounds of fermented
tea prepared with Flammulina velutipes M—034 mycelial mushroom at different

samples (mg%)

Catechin Samples

oxidized comp. Raw 1 Raw 2 Raw 3  Powder Roasting

Total catechin(mg/g) 178.43 189.31 230.68 170.42 150.42
Theaflavin(%) 0.27 0.43 0.56 0.39 0.65
Thearubigen(%) 2.34 4.37 5.68 4.54 7.46

Raw 1~3 (leaf size)



(Table 3.1.7), & ZFEIZ 922 AelM 52 s Hepdislen, 449 A717t
2 55 ddder g2 F%S dehden, 1 AsEe fio A9e A
3] %1 717

=
& 3 Aol =/ dEistey ZEdH
o _

Tof] wE HAFAA S wg EA
Al o] Wt 2=l 2 Ho|w A FAVA] Flammulina velutipes M—0349] :6;011
1

(Table 3.1.8), Z 77 g Mg eryt GS4E Agzow 1%0 %‘&% e}
o, 3l 5o HA WgeroA AR =4 yEHt 2571 =& 30C=
AdRTE g2 Aksly aketES A EHE Aoz ddd

e}

l

F

.

Table 3.1.8. Changes in total catechin and their oxidized compounds of fermented
tea prepared with Flammulina velutipes M—034 mycelial mushroom at different

samples (mg%)

Catechin Fermentation temp.(C)

oxidized comp. 18 20 24 27 30

Total catechin(mg/g) 148.63  145.22 132.41 127.32  120.65
Theaflavin(%) 0.39 0.56 0.61 0.52 0.43
Thearubigen(%) 2.21 4.68 6.83 6.03 4.21

2) HaFEo] E HAFANA S Ya5A

2 FEEE oAl AR Apele] g MR PolHAl A }Xﬂ
Flammulina velutipes M—034¢] 2tgoA Jle|71HF 2 12 wgikEel
thearubigin®] & W3l & Z’:/\}fﬂ A3} (Table 3.1.8), Z 7}el7 gFe
SEes AddA o B s vedioen, o AsEe HA a2 A o
Az A debstd, 227 %—3— 30CE eHw aiz
Akt AbstES A EE BoRE ddET

ﬂJ
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Q wgolaA ZHEZHF 2D 1 vt AbEQl theflavin®} thearubigin®] &< W3}
3 A3} (Table 3.1.9), & 71 g2 TaFEI 0% AR A=

7
gHow e Fae Uegl

HE s
o
o

ow, 53 aFErt o At o] =&
2 fAEA. =3 1 AstE<l theflavin® thearubigin®] $tES HA 2aHe

oA A= A vhebsit

Table 3.1.9. Changes in total catechin and their oxidized compounds of fermented
tea prepared with Flammulina velutipes M—034 mycelial mushroom at different RH

humidity (mg%)

Catechin Fermentation humidity (RH)

oxidized comp. 75% 80% 85% 90% 95%

Total catechin(mg/g) 160.24  152.73 140.21 137.38 140.13
Theaflavin(%) 0.13 0.37 0.52 0.62 0.56
Thearubigen(%) 2.56 4.39 6.31 7.36 5.47

Ao HARGE Fsto] AAHAAE nAE Haxtes Fowsl HA
TAVA Flammulina velutipes M—0342] &g -gA4ol| A ZF ©AE Aas AFshe] &
2R ARAHE T B Al tig AESA 5E4S AT =, H A 9%
WA wiFs Al Ak AlAL 12F HARVD & 22 HAF 7§, 3 HYY] S, dx A
GAR ol A A4S AASE T

7 34 dAEE AR daske] I F " 1 AkstE 24

oA MR FAM (Flammulina velutipes M—034)2] nA&E U g 2= &
52k 2 Faket A2 ol &= A FRU AFHAATIeE o vr2a, 53
2kl EAE o] &shA ¥l WATAA BA EAE o]&stRE Wagxio] AT
e 553 waato|ty. wahA, vAE TEaA] HATAA Eaate] 58 7HeEA
7o 1 AbskE S HPLCE #4] 3 &91§ 23 (Table 1.10), MATARA Taxt &4
MR FEF 2 O stz g WsE 2§ de® AR BETHA
theaflavin®} thearubigen R W ENEZA (M AA]) k¥ F7lste= AaFollon, A
ol EAsteE FHHYU Fv aste B ol



Table 3.1.10. Changes in catechin and their oxidized compounds of fermented tea

prepared with Flammulina velutipes M—034 mycelial mushroom at different steps

(mg%)

. Fermentation period (Step)
Catechin

oxidized comp. Initial 1st 2nd 3rd

Final
product
Total catechin(mg/g) 168.35 154.21 100.35 78.35 53.22

Theaflavin(%) 0.19 0.32 0.42 0.69 0.73

Thearubigen(%) 1.56 4.39 5.60 6.57 6.93

W) 34 oA BAFAA BEa B2 oy dbek W)
o] WA A A A ( Flammulina velutipes M—034)¢] B A& g xt= 2w g
5 Fole] & g2 vro] TAastHA Al ©@urak X n|7p okgkA

Table 3.1.11. Changes in free sugars of fermented tea prepared with Flammulina
velutipes M—034 mycelial mushroom at different steps (mg%)

Fermentation period (Step)

Free sugars Final
Initial 1st 2nd 3rd

product

Fructose 56.61 40.32 30.47 28.43 20.79

Glucose 20.08 16.05 15.94 11.13 6.87

Sucrose 80.58 73.64 62.53 56.80 48.92

Arabinose 2.41 2.07 2.23 1.98 2.32

Xylose 5.65 5.28 4.63 4.20 3.86
7Vt AEgS YEidt T8 adA dAEE WATAA dasx B FEE9
frelg g W= Table 3.1.11% Ao}, 3o YEld vle} o] 27tazA & o
AR Sl f89 g5 Wolrle Ao, 1 o]FHHE AEHEHoer =
T4 ZAasteE AEdFS YEHY. 8 /2192 sucrose®t fructose o, 1 2]
glucose, xylose®} arabinose”} X ¥on ol Wi Fo] i e o)== BAlIHAL
A @l FAGNA M AT Ve A AR AAdoR o]l8H Fow ot

Ay,
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Table 3.1.12. Changes in free amino acids of fermented tea prepared with

Flammulina velutipes M—034mycelial mushroom at different steps (mg%)

Fermentation (Step)

Free amino acid Final
Initial 1st 2nd 3rd
product
Theanine 647.2 760.8 658.5 586.7 338.3
Aspartic acid 97.4 110.3 109.2 98.4 86.3
Glutamic acid 294.0 312.3 274.1 265.8 2.43.4
Asparagin 34.2 41.9 48.6 47.07 49 .4
Phenylalanine 19.3 20.5 22.7 23.5 24.9
Proline 21.4 23.4 22.5 25.2 25.8
Glycine 0.9 - - - -
Alanine 28.3 30.5 33.3 36.5 39.7
Citrulline 3.4 3.8 3.5 3.1 2.8
Valine 28.7 32.7 30.6 31.3 33.7
Sarcosine 221.6 207.8 194.3 185.7 174.3
Isoleucine 15.7 17.2 19.5 20.6 21.4
Leucine 2.3 2.9 2.4 2.7 2.5
Tyrosine 23.1 22.6 19.3 154 13.2
Ornithine 4.0 3.6 3.1 2.8 2.4
Lysine 8.7 5.8 5.1 4.3 2.0
Histidine 5.3 5.9 6.3 7.6 8.4
Arginine 17.6 15.3 13.5 11.2 9.3

¥o YeERd Bvle} o] glutamic acid®} theanine, sarcosine ¢ Zo] X3-% o] U
Pl =Z]

om, A¥ Frhse fohulmite A Qo EASE AR WA ReE
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M fEYR fAS ASH0R 23Y gasts 23 dehid
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Table 3.1.13. Changes in enzyme activities of fermented tea prepared with

Flammulina velutipes M—034 mycelial mushroom at different steps (U/mL)

Fermentation period (Step)

Enzyme activities

.. Before
Initial 1st 2nd 3rd .
final step
a—Amylase 2.31 2.34 2.41 2.05 1.89
Glucoamylase 1.13 1.32 1.29 1.23 1.08
Protease 1.87 1.98 1.67 1.54 1.24
PPO 2.31 3.36 5.30 4.68 3,27

olMAL FAA WS ThE ATl FRHOIF W A FHEEA A
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Table 3.1.14 Cell growth of lactic acid bacteria on natural medium added with raw
material powder, green tea powder, green tea and mycelial mushroom water

extract

Cell growth (CFU/mL)

Acid — producing bacteria

Control Green tea
powder (1%, w/v)

Lactobacillus acidophilus KOFRI 158 3.1 x 10° 5.6 < 10°
Lactobacillus bulgaricus KOFRI 139 2.9 % 10° 9.8 x 10°
Lactobacillus plantarum KOFRI 104 2.9 x 10° 1.2 x 10°
Lactobacillis casei KOFRI 162 2.7 x 10° 2.3 x 10°
Lactobacillus fermentum KOFRI 173 3.3 x 10° 1.9 x 10°
Lactobacillus brevis KOFRI 129 1.5 % 10° 3.7 < 10°
Lactobacillus reuteri KOFRI 172 2.1 x 10° 1.4 x 10°
Streptococcus thermophilus KOFRI 309 3.8 < 10° 4.8 < 10
Streptococcus faecalis KOFRI 328 2.7 < 10° 3.5 x 10°
Leuconostoc mesenteroides KOFRI 012 1.3 < 10° 6.2 X 10°
Lactococcus lactis KOFRI 441 2.5 x 10° 4.3 X 10°
Pediococcus cerevisiae KOFRI 537 2.3 x 10° 1.6 < 10°

HAE(1%, v/v)3H] 2472 wldet T, ST 37t 1‘41 T} vlaLste] It
A s AR 3= Table 3.1.14¢F #oh tiAl=Z A F a9 o 42
Fol  Hlete] Ml AY ozt oAlE = sfE o]t JEM Lactobacillus
bulgaricus KOFRI 139 #%& thx7 1.3 x 10° CFU/mLe] H]ate] 4.6 x 10°
CFU/mLEA °F 1.48¥) AHAX X%t} B3t Streptococcus thermophilus KOFRI
309 7ES 2T 1.3 X 10° CFU/mLel Bl8te] 4.6 x 10° CFU/mL=A] ¢k 1.48%] A
T EXFHAG. ol e F FFE HARY 1% HIbsEolAd & Aol JAHA &
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2) opAAF 7hE /I E A el w}% AbdrE o] S st
ofAyxto]l A FHEE(BAEE, SAEE/ET FEA. AAA FHolwal
a2 2/EF FEAS MRS broth(leco)Oﬂ 2.5%(w/v>sEg2 718}
Lactobacillus bulgaricus (©]3} LB 3A])S} Streptococcus thermophilus (ST) 1%
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Table 3.1.15. Cell growth of Lactobacillus acidophilus and Streptococcus
thermophilus on natural medium added with raw material, green tea and mycelial
mushroom tea

Acid — producing Cell growth (CFU/mL)

bacteria Raw Green tea Green tea Mush tea Mush tea
powder powder extract powder extract
Lactobacillus 6 6 6 6 ,
bulgaricus 3.1 X 10° 5.6 x 10” 7.3 X 10° 8.9 X 10” 2.8 X 10
Streptococcus 6 6 6 7 8
thermophilus 45 X 10° 6.8 < 10° 9.6 X 10° 0.6 x 10" 2.3 X 10
Byt 51 % 10° 6.5 x 10° 7.8 x 10° 9.2 x 10° 2.1 x 10
By 5.9 % 10° 7.4 x 10° 9.3 x 10° 2.1 X 10" 3.5 x 10°
L(Bl’LIS)T 5.6 < 10° 6.9 x 10° 8.9 x 10° 1.3 x 10" 2.9 x 107

Mush tea extract was the hot water extract of microbial fermented tea cultured

by mycelial Flammulin velutipes M—034.

1159 #vh. 21 A Ao ofAAte] AAe FEEEC] H7bE a5l g
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Tt Lactobacillus bulgaricus (013} LB= XEA|)Q} Streptococcus thermophilus (ST)

Table 3.1.16. Cell growth of mixed lactic acid bacteria on natural medium added
with some different concentration of green tea and mycelial mushroom hot water

extracts

Cell growth (CFU/mL)

Acid — producing Green tea Mush tea
bacteria extract extract

2% 4% 6% 2% 4% 6%

Lactobacillus 6 6 5 ; ; .
bulgaricus 6.7 X 10°3.1 X 10°5.4 X 10°2.2 X 10°5.1 X 10°8.4 X 10

Streptococcus g 3 106 45 % 10°6.2 x 10° 0.7 % 10° 6.7 % 10°1.3 x 10°
thermophilus

120 71 10739 x 10°5.9 % 10°2.6 x 1075.8 x 107 7.5 x 10’
B0 8210756 x 10°7.3 % 10°3.2 x 10°4.9 x 10°3.6 x 10’
ARl 73510744 % 10°6.1 % 10°2.3 % 10732 x 107 2.1 x 10°

Mush tea extract was the hot water extract of microbial fermented tea cultured

by mycelial Flammulin velutipes M—034.
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Table 3.1.17. Cell growth of lactic acid bacteria on mold and mycelial mushroom —

saccharifying barley liquid medium containing 2.5% hot water extract of green tea

Cell growth (CFU/mL)

Acid — producing  Rhizopus oryzae — Aspergillus oryzae FZIZZZZZ‘H
bacteria MF-21 MF—-27 V=34
2% 4% 2% 4% 2% 4%
Lactobacillus 16X 10°81 X 10°43 %X 10°1.4 X 10°2.0 X 10° 1.6 ¥ 10°
bulgaricus
Streptococcus 29 % 10°97 X 10°5.1 X 10°2.9 X 10°3.4 % 10° 2.8 % 10°
thermophilus
L(B1 + 28)T 4.8 % 10°0.8 X 10°5.9 X 10° 3.2 X 10°3.9 x 10° 3.1 x 10°

St Aspergillus oryzae®l 3ol 7h AF Had AFsion, g oRE
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Table 3.1.18. Cell growth of lactic acid bacteria on mold and mycelial mushroom —
saccharifying barley liquid medium containing 2.5% hot water extract of mycelial

mushroom fermented tea

Cell growth (CFU/mL)

. . . Aspergillus Flammulina
Acid — producing Rhizopus oryzae .
i oryzae velutipes
bacteria MF-21 MF—27 M—34
2% 4% 2% 4% 2% 4%
Lactobacillus 4 5 6 7 6 7
bulgaricus 54 X 10" 3.2 X 10° 6.8 X 10° 4.9 X 10" 4.8 X 10 0.2 X 10
Streptococcus 5 6 6 7 6 7
thermophilus 1.8 X 10° 1.3 X 10° 8.2 X 10° 9.3 X 10" 7.5 X 10° 3.4 X 10
By 1.6 % 10° 0.9 x 107 44 x 107 3.7 x 10° 6.6 x 10" 3.1 % 10°
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Table 3.1.19. Changes in free sugars of “sour black tea” prepared with green or

mycelial mushroom fermented tea and mixed lactic acid bacteria (mg%)

Green & mush tea

Free sugars Raw Green tea  Green tea  Mush tea Mush tea
powder extract powder extract powder
Fructose 48.43 64.59 52.64 38.38 70.84
Glucose 63.37 177.81 118.25 311.37 247.25
Sucrose 21.75 83.42 64.77 43.02 37.08
Maltose 76.68 122.20 97.23 351.49 292.31
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Table 3.1.20. Changes in organic acids of “sour black tea” prepared with green or

mycelial mushroom fermented tea and mixed lactic acid bacteria (mg%)

Green & mush tea

Organic acids Raw Green tea Green tea Mush tea  Mush tea
powder extract powder extract powder
Citric acid 53.73 62.06 55.38 33.27 22.36
Lactic acid 232.42 316.14 251.74 423.01 330.63
Malic acid 61.38 87.69 68.06 43.54 33.84
Succinic acid 25.39 34.47 27.41 5.86 5.60
Acetic acid - 2.5 - - -
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Table 3.1.21. Changes in free amino acids of “sour black tea” prepared with green

or mycelial mushroom fermented tea and mixed lactic acid bacteria (mg%)

Green & mush tea

Free amino acid

Raw Green tea Green tea Mush tea  Mush tea

powder extract powder extract powder
Theanine 412.1 334.7 221.5 38.4 25.3
Aspartic acid 82.4 71.5 65.2 83.1 64.0
Glutamic acid 250.6 215.9 189.4 194.6 168.9
Asparagin 21.5 13.2 - 12.6 8.7
Phenylalanine 7.8 6.2 2.8 10.2 7.3
Proline 13.7 12.8 10.3 18.3 14.3
Glycine 0.4 - - - -
Alanine 17.7 24.1 18.0 21.1 18.5
Valine 21.0 13.9 10.7 25.8 24.6
Isoleucine 5.2 6.3 3.8 5.2 3.9
Leucine 2.1 1.7 0.8 4.2 -
Tyrosine 12.6 17.1 10.8 10.2 9.7
Lysine 0.5 0.8 - - -
Histidine 1.9 0.7 0.2 2.1 2.6
Arginine 10.2 13.8 11.6 14.4 6.7




Table 3.1.22. Changes in total catechin and their oxidized compounds of “sour
black tea” prepared with green or mycelial mushroom fermented tea and lactic
acid bacteria at 10 and 20C of fermentation (mg%)

Fermentation temp.(TC)

Catechin 10C 20C
oxidized comp. Green tea  Mush tea  Green tea  Mush tea

ext. ext. ext. ext.

Total catechin(mg/g) 376.82 45.46 203.13 23.58

Theaflavin(%) 0.14 0.58 0.21 0.68

Thearubigen(%) 0.37 5.72 0.73 7.05
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Table 3.1.23. Changes in total catechin and their oxidized compounds of “sour
black tea” prepared with green or mycelial mushroom fermented tea and lactic

acid bacteria according to inoculating cell amount (mg%)

Inoculating amount

Catechin

10°(Cells/mL) 10'°(Cells/mL)
oxidized comp. Green tea Mush tea Green tea Mush tea
ext. ext. ext. ext.
Total catechin(mg/g) 22418 67.90 267.17 38.29
Theaflavin(%) 0.15 0.67 0.43 0.84
Thearubigen(%) 0.25 4.09 0.32 5.47
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Table 3.1.24. Changes in total catechin and their oxidized compounds of “sour
black tea” prepared with green or mycelial mushroom fermented tea and lactic

acid bacteria during fermentation time (mg%)

Fermentation time (days)

Catechin 5 10
oxidized comp. Green tea Mush tea Green tea Mush tea
ext. ext. ext. ext.
Total catechin(mg/g) 456.82 230.79 280.62 83.26
Theaflavin(%) 0.21 1.32 0.54 2.68
Thearubigen(%) 1.48 5.74 3.43 7.12
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Table 3.1.25. Cell growth of mixed lactic acid bacteria on natural medium added
with some different concentration of green tea and mycelial mushroom hot water
extracts

Cell growth (CFU/mL)

Food stuffs

Lactobacillus Streptococcus LB + ST

bulgaricus thermophilus (1:2)

Cabbage 7.6 < 10° 8.5 x 107 2.3 x 10°
Garlic 3.8 x 10° 1.4 x 107 6.3 X 107
Radish 0.5 % 10° 5.8 x 10° 2.5 X 107
Onion(red) 4.3 x 10° 0.8 x 107 6.8 x 107
Carrot 1.7 X 107 3.2 x 10° 7.5 X 10°
Pumpkin 5.6 X 10° 6.3 X 10° 7.3 X 10°
Sweet pumpkin 2.7 x< 10° 4.8 x 10° 8.7 x 10°
Spinach 2.5 X 10° 2.1 x 10° 3.6 X 10°
Tomato 1.0 X 10° 4.2 %< 10° 7.4 X 10°
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Table 3.1.26. Changes in sensory evaluation score of “sour black tea” prepared
with green or mycelial mushroom fermented tea and mixed lactic acid bacteria at

20C of fermentation

Sensory evaluation score

Green
Overall —
& mush teas Color Taste Bitter Sour )
eating
Raw powder 39 £ 06 22 *x£05 48 £03 3.0=x0.2 2905

Green tea powder 4.3 £ 04 3.1 £ 0.3 45 02 3.7 03 3.7 £ 0.2
Green tea ext. 46 £ 03 3502 42 +03 34 +£04 3.3 =%0.3
Mush tea powder 4.3 £ 0.1 46 £ 0.3 3.1 £ 0.1 41 * 0.1 4.7 £ 0.5

Mush tea ext. 4.2 £ 05 42 +£04 29 +04 36 04 4.1 £ 0.2
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Table 3.1.27. Changes in color and sensory evaluation of ‘mush tea’ and ‘sour tea’
stored at 20C for 4 months

Color value Sensory evaluation

Tea Days
L a b Color Taste Odor

30 29.32+2.13 0.69%+0.13 9.07+0.98 3.5%0.4 4.2£0.6 1.7£0.3
Mush 60 27.28%+1.72 0.80%£0.09 8.34%£0.32 3.4%£0.2 3.8%0.2 1.8%0.2
tea 90 25.20%+1.65 0.85+0.13 8.21+£0.41 3.1£0.5 3.7£0.3 2.3%£0.4
120 22.60%£1.20 0.96%£0.05 7.38%£0.36 2.9£0.4 3.3x0.5 3.9%0.3
30 26.79+1.44 0.43%+0.07 11.54+0.87 2.6£0.2 3.1£0.2 1.3%£0.1
Sour 60 25.12+1.87 0.49+0.08 10.38+£0.46 2.5+0.4 2.5+0.3 1.5%0.3
tea 90 21.34%+1.32 0.58%+0.03 9.60+0.24 2.2+£0.1 2.3£0.1 2.1£0.2
120 16.45%+0.91 0.62%+0.04 8.79%£0.19 2.0+£0.3 2.0£0.4 2.5%0.2

nAE wgxte] ¥FET)e] AEe Jd87F mafelmz UAubHol tFA Z&
FEAok= A el e 7F #Held o dokwd 3 nAE S Eas
Al vt Al FeEjH s dhaA] wjoke] o3k REhal Fevp AT Ho|y AEE o
Aol %5 2 AgSAS ugdictd /iR gdoes AHHEd Aoz dddn &
a2 S532E A U aolA A2 dFuEl £ ~E Fo] FAvk
AR7VA Bg Lo srlRFdor 2dst A 72y E3 59 fyEe A$e=
A5 EAT Ao a3 ol x| HolA AZhzE el oA fu3k Hol At
-2 Aoz FHHES Hol Wol o} AAdT A 2 HIAH S 1Y
shopd ZE| gl §7)7F v Ao ddEch o 9o nAE waarl d
207 olgHE ZHY YAFE AWtz Fo] IZET PSP £7] S O07 ol&
Sl Aol wpEz s Aoz k),

71 7134
H A AR 2 abakg o]l ulbg AR W gate] ik A5 HEAS AAE Ay
+ Table 3.1.283 #u. HAFARA D@7t Abdbgapu ot Azoju gho A -3}
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Table 3.1.28. Sensory evaluation of fermented mush tea and sour tea

Score Mush tea Sour tea

Color 3.6+0.4 2.84+0.3

Taste 3.5%0.6 3.1+0.4

Odor 2.11£0.7 1.440.9

Over all eating 3.3£0.8 2.9£0.6

b 7 T

ﬂw#/\} Jodaa goAb das & 2229 fIE S43 A= Table
3.1.299F ¥t} F f71ahe AAAQ] S wate Agtely e gtk Fe A
deke 71046}% Pl E

Fo g BAFARA] ZaxH(1.46+0.06%)7F Ak E‘;fz‘}
(3.914£0.05%) Bt} =1 8+Fo] Yorom, =1 F2 9

malic acidZ7} A&H =4, o] & succinic acid?} 7} =4 AZH o) A dgape=

MATAA BEART T F710 Gl e 5 A MEAY FAM f BE
A FrelsE FATE AGY GAIA g 2ite] Fa frlakelor, e

v B4 fUAE £3EC] Atk

Table 3.1.29. Contents of organic acids of water extracts from mush tea and

sour tea (Dry weight base, %)
Organic acids Mush tea Sour tea
Succinic acid 0.64£0.09 0.98+0.10
Citric acid 0.48+0.03 0.74£0.04
Malic acid 0.25%+0.04 0.30%0.03
Lactic acid 0.09£0.05 1.89+0.09
Total 1.46+0.06 3.91%£0.05

Each sample analyzed in triplicate.
ND : Not detected.
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Table 3.1.30. Contents of free sugar of water extracts from mush tea

and sour tea (Dry weight base, %)
Free sugars Mush tea Sour tea
Fructose 1.70£0.03 0.92+0.02
Glucose 0.37%0.01 ND
Sucrose 2.87x0.06 1.12£0.04
Total 4.9410.04 2.04£0.03

Each sample analyzed in triplicate.

ND : Not detected.

2 frelobn) it

AdE WEA FEE] frElohedt §FE Table 3.1.319 Zoh M=
azpellq Feld, FrIak HEe] Ape] vte]l AAAQ AdE sk Fefobr etk
T 14 AT ofuite]l HEHNoH, 53] 1 ool @ e ofnkeitogs
shd Bhs Fefehs glutamic acid7b 7H ssokadl, WATARA daAs AET



973.846.7 mg»R o, A AF A= 632.115.9 mgh A 1 o =
aspartic acid, arginine 5°] Bt} o] el SAoE AA|NE A ol Bl ko
A2 WA vkl A wra eyt vad e WAFARA] da 5o 9%

w2k Aol B oz gzErh

Table 3.1.31. Contents of free amino acids of water extracts from mush tea and

sour tea (Dry weight base, mg%)
Amino acids Mush tea Sour tea
L—Aspartic acid 135.2£5.9 66.9+£3.7
L—Threonine 23.5%£6.1 30.3+1.4
L—Serine 69.31+5.8 43.8£3.5
L—Asparagine 76.2%£3.2 53.9£5.0
L—Glutamic acid 328.0x12.6 196.2+£9.4
L—Proline 24.6%£2.6 11.8+0.9
L—Alanine 39.414.2 17.6£0.6
L—Leucine 36.1+5.3 16.3£0.3
L—Tyrosine 18.4+2.8 23.8£0.7
L—Isoleucine 19.2+£2.1 13.4%£0.3
L—Phenylalanine 22.8%11.6 15.2+0.7
L—Lysine 19.3£1.3 13.7£0.2
L—Arginine 148.6£4.7 113.5£3.6
L—Histidine 13.2£2.9 15.7%£0.9
Total 973.8£6.7 632.1+5.9

Each sample analyzed in triplicate.



v ZHEI S R L A A
WA AR gt 2 A g 559 catechin ¥ 1 4kgEo 4 4
= Table 3.1.32¢F vk 2zt wAE Wdaake] FEEFA EGCG, EGC, GC,
Catechin ¥ Catechole] ¥4 %o, WAFAA Waas= GC7F 7P =& shsFo

2 63.4+6.3 mg/ge) o, A W= EGCGREA 98.245.8 mg/gol ). & whg

Table 3.1.32. Contents of catechins, theaflavin and thearubigin of water

extracts from mush tea and sour tea (Dry weight bases, mg/g)

Catechins Mush tea Sour tea
EGC 28.3+1.8 56.2+1.4
GC 63.4%6.3 36.9+0.8
Catechin 18.1x1.4 53.1+0.5
Catechol 14.8+1.7 18.5+0.2
EGCG 9.9+0.5 98.2+5.8
Subtotal(1) 134.5%+3.1 262.9£2.9
Theaflavin 426.5+10.8 47.619.8
Thearubigin 74.6x2.7 19.8+3.6
Subtotal(2) 501.1£9.6 67.4+19.7
Total 635.6+8.7 330.3£20.3

Each sample analyzed in triplicate.

H4& F5te ol FHIUFERH HeH = a2A 53 4bshE<Ql theaflavin(TF) 2
thearubigin( TR)& WA FAA] 2 & 27} 242 426.5+10.8 mg/g, 74.6+£2.7 mg/g om,
Ak g A= 747 47.6+49.8 mg/g, 19.843.6 mg/gRA H Ao g2 7~84u) o] A 1}
Ehgtom, e 12 329l TE7F 23F 4F3tE TREUE ZHzE 5.74), 24807 #&
S eI
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Grain, Potato — Soaking — Steaming
| (Fresh water / Grinding / Sterilization)
| (Saccharification) < Koji culture
Saccharified Product

l

Mycelial mushroom — PDA medium — Mycelial culture broth

(Flammulina velutipes) l
!
Green tea leaf — Fixation — Rolling — Fermentation — Re—mixing
(1st, 2nd) y
Drying
l

Mycelial fermented tea < Aging <— Sorting < Sieving

(‘Mush’ tea)
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Table 3.2.1 =2z AW A= Z=y R 7t

2 A % | 2= | and | A4 T2 Edgts Q1 H |YEF | ZF
(g) (Kcal) (g) (g) (g) (mg) | (mg) | (mg) | (mg) | (mg)

it 210 300 7.4 0.4 81.2 21.0 | 243 3.4 11 288

Z 2 10 40.9 2.0 41.7 300 703 | 10.6 | 258 3117
Aol 20 40 11.7 13.9 1.1 56.4 174 2.0 313 126
9 10 20 1.8 0.1 15.3 60 62 1.1 6.0 338
HE) 71 10 40 82.7 2.4 1.1 300 595 4.9 482 870
=212 (A) 10 30 28.3 4.8 53.6 253 53 1 8 191
2kl ()| 10 30 28 4.5 52.5 253 50 1 8 190
A (AY) 262 440 | 172.8 | 23.6 194 | 990.4 | 1830 | 23 1078 | 4930
FAS-A) | 272 470 | 200.8 | 28.1 | 246.5 |1243.4 | 1,880 | 24 1,086 | 5,120
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A, B9 26gS =olA 10wRE gkel Wl A A, AV1E 5 ml, ALT g,
SHaas o Wil A UEstele] 42g ARE A xS

B. th2F 10g + & 500 ml — 15% 29 & 24 94 75 5 ml, 7Maw
lg, 9t &9 o ¥a FAA YEsstH(Fas 73 FFHelA 74
119 AFste] 522 H9AS)
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DA S9E, Agre], AATE, HAE
SUCE AC + HAE (A 10g2 5
ae A ALl

FdE) 400 mlE ¥)

AL

7 ¥ 105g + $-9 10g + A7 10g + A& 10g + HAAAUHE (A)
) ¥ 105g + §-9 10g + BA7FF 10g + ARt 10g + A4 AHE (B)
th 5 105g + §-9 10g + AA7HF 10g + A& 10g + =A2kEdv= (O

2h) ¥ 210g + 99 10g + AA7HF 10g + Al 10g + WA= 10g
+ Haku=E 10g(A)

mh) ¥k 210g + 99 10g + AA7FE 10g + A 10g + FLHAIUE 10g
+ Z24E 10g(B)

vh) ¥ 210g + $-9 10g + A7 10g + A 10g + FuwALE 10g

+35 Ak 10g(0)



Table 3.2.2. ks wWmibS o] &3 Zxp3vt Alge A= 9@ Y7t

2 Al =% | 22y | a9d | xHF 22 Eagts el =] UYESE | ZF
(g) (Kcal) (g) (g) (g) (mg) (mg) (mg) (mg) (mg)

vt 105 150 3.7 0.2 40.6 10.5 | 121.5 1.7 5.5 144
x| 2 10 40.9 2.0 41.7 150 | 351.5 5.3 129 | 1558.5

A go] 10 20 5.8 6.8 0.5 28.2 87 1 156.5 63
+dEd| 10 20 1.8 0.1 15.3 30 31 0.5 3 169
HElZAE | 10 40 82.7 2.4 1.1 150 | 497.5 2.4 241 435
SAUE | 10 30 28.3 4.8 53.6 | 121.5 | 26.5 0.5 4 85.5
A 147 270 | 163.2 | 16.3 | 152.8 | 490.2 | 1,115 | 11.4 539 | 2,455
A A ot |BIEMIA | B—7F= | BlERT] | BlERT] | H]ERY | uo]o} | b]ERR] A S
(mg) | (R.E.) 2] Bl B2 B6 Al C (%)

vt 0.75 0.0 0.0 0.15 0.6 0.05 2.5 0.0 1.8 4.8

A 2.5 |1215.5] 0.0 0.4 1.81 0.04 5.6 78.5 682 3.1
Aol | 0.69 - - 0.03 0.14 0.7 0.0 0.0 19 35.9
$-9dEL| 0.13 0.0 0.0 0.03 0.02 0.12 0.1 - 11.4 40.3
Hel 7k | 1.33 - 0.0 0.6 0.62 0.12 2.7 0.0 6.5 5.6
H2E | 0.015 54 173 0.6 0.12 0.7 0.5 12.5 8.0 3.8
A 5.415 |1,269.5| 173 1.81 3.31 1.73 11.4 91 728.7 | 935
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» Green tea Soojaebi » Green tea Kalguksoo

1) 5 37 A FAS 4:19] HERE 4o B2 2SS 1200g(8C) Hol Ao

A+ 12g9] HAZRE — 1% AR
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Table 3.2.4. Sensory evaluation of cooked rice with green tea powder(students)

Green tea Overall
Color Taste Texture Flavor .

content(%,w/w) acceptability
Control 4.240.6° 3.9+£0.7* 3.9+0.7* 3.5%0.6° 3.7+0.7°
1 3.4£0.6" 3.3£0.7° 3.240.7° 3.0%+0.6" 3.0+0.6°
1.5 3.1+0.8"° 2.940.7" 2.6+0.7° 2.840.6" 2.8+0.7°
2 1.840.9° 2.541.0° 2.540.9° 2.1£0.7° 1.940.8°

Means®S.D. Means in a column sharing a common superscript letter are

significantly different (p<0.05).



Table 3.2.5. Sensory evaluation of Kimbab with green tea powder(students)

Green tea Overall
Color Taste Texture Flavor .

content(%,w/w) acceptability
Control 4.04£0.8*  4.0£0.6° 3.8+0.6° 3.7+0.8° 4.140.5%
1 3.3£0.8" 3.2+0.8" 2.9+0.7° 3.1+0.8" 3.1+0.8°
1.5 3.3£1.0° 2.9+0.8" 2.640.9™ 2.940.6" 2.840.9°
2 2.241.0° 2.140.6° 2.240.9° 2.440.9° 2.140.9°

Means®S.D. Means in a column sharing a common superscript letter are
significantly different (p<0.05).

Table 3.2.6. Sensory evaluation of cooked rice with green tea powder(Adults)

Green tea Overall
Color Taste Texture Flavor »

content(%,w/w) acceptability
Control 3.3+0.7*  3.9+0.8* 4.240.8* 3.0£1.0° 3.3+0.8%
1 4.140.9°  4.340.6"° 4.240.7° 3.9+0.7° 4.640.6
1.5 4.241.0° 3.440.6"° 3.2+0.8" 4.240.8" 3.840.8°
2 2.5+0.8° 2.5+0.8° 2.44+0.8° 3.2+1.0° 2.3+0.6°

Means®S.D. Means in a column sharing a common superscript letter are
significantly different (p<0.05).



Table 3.2.7. Sensory evaluation of Kimbab with green tea powder(Adults)

Green tea Overall
Color Taste Flavor .
content(%,w/w) acceptability
Control 3.7+0.8* 3.3%0.8° 3.2+0.9 3.4+0.6

1 3.940.7* 4.3£0.8" 4.1£0.7° 4.2+0.9" 4.340.6"

1.5 3.5+0.8* 3.8+0.7" 3.7+0.7* 3.7+£0.7° 3.6+0.5°

2 25+0.9"° 2.840.8° 2.840.8° 2.440.8° 2.340.6°

Means®S.D. Means in a column sharing a common superscript letter are
significantly different (p<0.05).

"A" "B" "C"
» Bab & Gimbab
(1.5% Green tea)

» Bab & Gimbab
(1% Green tea)

» Bab & Gimbab
(2% Green tea)
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Table 3.2.8. Effect of green tea powder on the color of cooked rice

Concentration(%,w/w) L a b
Control 50.340.6° ~1.6+0.1° 4.5+0.2°
1 41.140.1° —-2.8%0.0° 13.5+0.1°
1.5 37.6%0.0° —2.040.0° 13.540.0
2 34.840.0° —-2.3%0.1¢ 15.840.4¢

Means®S.D. Means in a column sharing a common superscript letter are
significantly different (p<0.05).

L: measures lightness and varied from 100 for perfect white to zero for black.

a: measures redness when plus, gray when zero, and greenness when minus.

b: measures yellowness when plus, gray when zero, and blueness when minus.
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B (FEE 474 0 Nt 26.3 mm, EEAATF 32.6 mm)7F B G FET
o= ANt w5 45 (FHE A4 0 AT 18.5 mm, X=ATd 25.8
mm) X ot o] A UERT. ole oees-—dy FE2 SAkE gl



°

ol ol FEA FAHUNFU F4 D A4E AaF ol B FEuel 4
snth ZRA F2PA Aow et 53 @@ AfEddAE uF
Furs ¥ea paol WA 2B oF FFBAC BA T w3
2 3% AFSAT FFAdNN dFFelt TR Pl wnHeld
Ui masgort, B Aded Anncis ok e FFTAL e
o,

Fig. 3.2.1. Antibacterial activity of tea extract against

Escherichia coli (left) and Staphylococcus aureus (right)
on NBA medium.

D : 80% Ethanol + water ext. W : Water ext.
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wl A A]).

ghH Hxp FEAY AAE FEASRE AAG Hx FEES
gl FadAhdel AdiHer A dexow, HAAHE
mg/paper disk 53] MAE dF AASIER 52 FEq9] af
grdo] w2 o] dH ko] FHEZ AFstEQ] HolEEkRl W odlofF o]

) =
U omak Az L AgFel AME 4F ALF el 1 gl #a

t
ko
o
3L
S

o o
fl
als



7] WjEow foEc),

=2l FEE W BIAE A 0157 @ H7O e S xAs 4
ddolA ol ES B3 & 500 ug/disk SElA HLAH =S Hepdutar ®Bar
SFAA T}

Whole ext. Non pigment ext.
Fig. 3.2.2. Antibacterial activity of green tea extract against
FEscherichia coli on PCA medium.
1: 20 mg, 2: 40 mg, 3: 60 mg, 4: 80 mg,
5: 100 mg, 6: 120 mg

W
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I, H5x FEE FHIFY dxzTel Hlste] 30 mg/mL H7FTol A= i gt
ool AEsl AdAEE AdE UEH AT
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gt e] AA el A HaAdEE MICE ZAbstarxl, =k 3
S ZF =90, 2.5, 5, 10, 20, 40 mg/mL)= FH7}35to] 3¢ F<oF wjdst
+ Fig. 3.2.3% Y. %2 =55 2.5 mg/mLe 5 mg/mL Fx=°] 45,
20~24A13F 7HA = 2Tt v ASS SIAAIR 1 ool = diaT A
A= A AE etk 28 Y 10 mg/mL F =AM = 24X 3744 A
FAAZE HEA 7] AFFEY FHE YEHEA L o]F = 2d7bH] HA
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01
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Fig. 3.2.3. Growth inhibition of green tea extract against Escherichia colr
on NB liquid medium.
5) dubAlFRel =7
TEEAE FEEE HIIAZ ANS 25T A AGA7|HA dubAde F
A w2 A8 A= Table 3.2.9 2 3.2.103 Zoh giAE 2aas xR 1
g o] mEkA Aol A Aasith S 2] 7 JHHIZIRF HolE oy
HobFuIZ3t e 14 st} 14 AshEe ABHBE ANAFL EFE HER)
o 2 ATE fd Aol tigh A Ed A ®Eo] WAE, O dAdEE 7
adh A Ve PunaE A7 dike] A4S, dw Ade wake] Wb
o] T7FEFE HARkH o R frashe AEo|qh. A 6A1t A= 2 Wt gle
, &R A% 18AI7F o] ol A F5&3 S7HE YUERHL AL, 2445 o] T WAz}
Al s ciTh AR 49 e GMAT FH827 Fopd wwnrhs
2~3u) BE FHEE vt



Table 3.2.9. Changes in general bacteria of cooked rice with different green tea

powder. (CFU/ 1 g)
Green tea powder Storage time (hr)
(%, w/w) 6 12 18 24
Control 1.3 < 10> 4.1 x 10° 2.6 x 10° 0.8 x 10°
1 1.1 x10° 1.7 x 10" 1.8 x 10° 2.5 x 10°
1.5 1.0 x 10° 6.9 x 10° 6.1 x 10" 0.2 X 10°
2 0.6 x 10° 2.4 x10° 0.6 x 10* 1.8 x 10

Table 3.2.10. Changes in general bacteria of Aimbab with different green tea

powder (CFU/ 1 g)
Green tea powder Storage time (hr)
(%, w/w) 6 12 18 24
Control 2.8 x 10> 6.4 x 10° 4.8 x 10° 2.0 x 10°
1.0 1.8 x 10° 2.9 x 10" 3.2 x10° 4.1 x 10°
1.5 1.6 < 10° 9.7 x 10° 86 x 10" 1.2 x 10°
2.0 1.2 x 10° 5.2 x10° 24 x 10" 3.7 x 10"

=
TR AU ARS 25T AFAIZIHEA T S

S-S A
= ZAFSE A3b= Table 3.2.11 ¥ 3.2.129} 2. WA (Escherichia coli)S AF&rS
EE3 AT 2o Ao AAEE 1 SAFo R Auk AES O AR FA|FO
224 4HA ded, 89X WNEAd Escherichia coli O157:H72 2 FH/HE A9t

A S dshA & Aot A= o &Z}b SR RE T g w
I T | B At = zkele] 74E FHEZI R 1Ak Abskel 14k AbgE=E

=

gtEu g AdukAgtolu} AERI R AFE i A 53 n7A R S =

st A% dehit, 2asas W1e Aol 4, dgde sae W7t
== Z

B2 ANgoR gastc ZFeIth. AF 6AANME 2T
S AU FETY ARF sllen, GILL AY 1248 AFAN Fae
o [e]

vhehlgln, 2443e] W lwbAlEuTH B8 WAl AsAl 2 E sl
: 7



Table 3.2.11. Changes in Eschericitha coli of cooked rice with different green tea

powder. (CFU/1g)
Green tea powder Storage time (hr)
(%, w/w) 6 12 18 24
Control 0.8 < 10 2.9 < 10* 1.8 x 10° 3.5 X 10°
1.0 0.7 < 10 1.3 x 10° 0.7 X 10° 1.6 x 10°
1.5 0.5 < 10 4.7 < 10 3.2 x 10° 4.8 x 10"
2.0 0.3 < 10 1.9 x 10° 1.1 x 10° 7.2 % 10°

Table 3.2.12. Changes in ZEschericiha coli of Kimbab with different green tea

powder (CFU/ 1 g)
Green tea powder Storage time (hr)
(%, w/w) 6 12 18 24
Control 2.8 X 10° 4.9 x 10 4.9 x 10° 0.8 x 10’
1.0 1.6 X 10> 5.1 x 10° 2.1 x 10° 0.5 x 10°
1.5 1.5 < 10> 7.4 x 10° 4.7% 10° 6.3 < 10°
2.0 0.9 X 10° 3.8 x 10° 1.3 x 10° 8.9 x 10°

Z|EA R vEe] 2g, AWM T 2g, /S A 2g, Y 2g, SAE 2g, v
uhaw 1g, ©hAIAF 0.5¢
+ AA7FF 5g, M7 3g, I

O 71EA = # 0.5¢
@ 712w + HE7HF b5g, w=ol7HF 3g, A 0.5¢
@ 7|EAE + dAo7}F 5g, w7+ 3g, A 0.5g
@ 712AE + BE7FE 5g, A7 3g, A 0.5g
= 1% =25, 1.5% SAgte s 7hzh o
® 7|28 + BE7FF 5g, A7 3g, thAlEE 1g, A|H]E 0.5¢
® 71EAs + Aoj7HF 5g, o7+ 3g, THAIRF 1g, 219 0.5¢

= 2% =AM o R e
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Table 3.2.13. Sensory evaluation of pressed bab added with powdered green tea

Over all
Color Taste Texture Off—odor  Aroma )
eating
D -1% 3.940.2 3.9£0.3 4.1+0.2 2.6+0.2 4.0£0.2 3.940.2
@ - 1% 3.5+0.4 3.5+0.2 3.7+0.1 2.9+0.2 3.840.1 3.740.3
® —-15% 3.3+0.1 3.5+05 3.3£0.4 2.5+0.1 3.4+0.4 3.6x04
@ - 15% 3.2+0.2 3.3x0.4 3.0£0.3 3.1£0.4 3.0+0.3 3.3%0.1
Over all
Color Taste Texture Off—odor Aroma .
eating
® - 2% 3.4%£0.1 4.1£0.3 3.8%0.2 3.0£0.1 3.3£0.3 3.5%0.1
® - 2% 3.3£0.2 3.3£0.2 3.3£0.3 3.0£0.2 2.9+0.2 3.3£04
® - 1% 3.4%£05 3.4+0.2 3.7£04 2.2+£0.1 3.5%x04 2.9£0.2
® — 1.5% 3.5%£0.3 3.0£0.1 3.4%£0.1 3.0£0.4 3.5%£0.2 3.2+0.3

» Pressed bab added with 1% powdered green tea

Tigae




» Pressed bab added with 1.5% powdered green tea

r!—‘ 9 —

6. =AEE H7bel wE 9w AW, 9 Vs Ut

7h FAE 2 FAR
1) 348 - $5A45  EX7HF 10g, =704 120g, AA$ 120g, %3t 120g,
742 120g, E8F 120g, T2MA 120g, B 60g, "5 30g
A AR sAaL7] 120g, A} 120g, S8 120g, 43 120g,
XA 120g, G 60g, 'B7FF 3T, olive oil 3T

2) FAES WFE AREE YR EE ) FEUEFE 50:509] HEE 4]0
Al AHEEE o,
@ =27 3% W 0 W WE 270g + FUHE 270g + 2 3g
+ AR 16g



HAZEE 6% W -2 A7 270g + FAEIHE 270g + A 3¢
+ AR 32g
U FAset 947t
Zyzy 39189 AR, b 5 2 A 3 25 (1 AR B0t F
AN 71 7= Table 3.2.14%F 2t}
Table 3.2.14. $-2|¥ ¥ U759 Z=2eg 9 g7t
A =% Zee | amA RE] B 271 [ wEw B
. (g) (Kcal) (g) (g) (g) (mg) (mg) (%)
-2 100 340 13 1 75 4 6.5 15
RIS 100 350 9 1.5 75 4.4 6.3 14.5
Table 3.2.15. & 3dt159] Zr22] 9 g7}
A % [zZ=g [va9d ]| 2 [ 22 | Z+% el 4 | 9gEw | 28
- (g) (Kcal) (g) (g) (g) (mg) (mg) (mg) (mg) (mg)
H 2] 7} 10 23.8 22 2.5 0.0 450 480 3.5 1625 570
ZN% 120 56 9.7 1.0 1.3 166.0 123.0 5.50 303.0 151.0
A4 120 83.0 16.2 1.2 0.8 23.0 122.0 2.50 134.0 201.0
oF sy} 120 35 1.0 0.2 7.9 15 34 0.3 5.0 141
kAo 120 55 2.5 0.1 11.6 6 51 0.8 3.0 396
suk 120 38 1.1 0.2 9.4 19 36 0.3 2.0 285
A 120 26 2.4 0.2 5.3 7.0 45 0.6 5.0 143
g 60 34 1.0 0.2 7.8 38 37 0.7 29 362
Bla=y 30 13 1.2 0.15 3.8 16 23 0.3 3 110
SHA| 820 363.8 57.1 5.75 47.9 740 951 14.5 2,109 2,359




o}

HIEFRIA

HEFRl

H] ERl

H]ERR]

Jelo}

A il vl EF o1 T
(mg) | (RE.) &l B1 B2 B6 Al C (%)
G| 7 0.65 0.0 0.0 0.7 0.6 0.34 3.4 0.0 16 3.5
=% 2.10 | 21.0 | 68.0 | 0.020 | 0.160 | 0.06 1.5 1.0 16.0 | 85.20
A5 1.56 0.0 0.0 0.230 | 0.270 | 0.17 2.8 0.0 1.8 77.60
&3t 0.0 0.0 0.04 0.01 0.21 0.2 8.0 15.1 90 90
A 0.41 0.0 0.0 0.08 | 0.03 | 027 1.3 21 13.3 84
Zu 0.14 27 163 0.07 | 0.04 | 0.11 0.5 35 9.3 88.2
T 0.28 0.0 0.0 0.08 | 0.21 0.12 3.0 0.0 47 90.5
g 0.15 | 1257 | 7540 | 0.06 | 0.04 | 0.25 0.8 6.0 8.0 89.6
=y 0.38 94 360 0.4 0.4 0.32 | 0.26 27 3.1 86.2
g7 5.67 | 1,399 [8,131.04| 1.65 1.96 1.84 | 21.56 | 105.1 | 204.5 | 694.8
Table 3.2.16. A gk 19| ZA=e] B FU7t
A TH | ZEY | 99" | }4 4 Eae s Sl | YEE | Z¥F
(g) (Kcal) (g) (g) (g) (mg) | (mg) | (mg) | (mg) | (mg)
] #] 317] 120 235 18.5 16.5 0.3 1.0 179 1.7 59 300
A 120 55 2.5 0.1 11.6 6 51 0.8 3.0 396
b 120 38 1.1 0.2 9.4 19 36 0.3 2.0 285
Fup 120 35 1.0 0.2 7.9 15 34 0.3 5.0 141
T 120 26 2.4 0.2 5.3 7.0 45 0.6 5.0 143
g 60 34 1.0 0.2 7.8 38 37 0.7 29 362
L7+ 3T 330 10 1.4 74.7 19 84 0.8 3.0 112
IR ReXC)] 3T 859 0.0 96.4 0.0 0.0 1.0 0.36 0.0 0.0
7 666 | 1,612 | 36.5 | 1152 | 117 105 467 5.56 106 | 1,739




1o | e [PIERRIATB=7R [ AErRL [ Were [ Wee [ chelo} [WER [ ] S
A &= Alx
(mg) | (R.E.) ! Bl B2 B6 Al C (%)
A 37] 1.87 2.0 0.0 0.92 0.18 0.4 1.9 0.0 6.8 63.6
Eapls 0.41 0.0 0.0 0.08 0.03 0.27 1.3 21 13.3 84
st 0.14 27 163 0.07 0.04 0.11 0.5 35 9.3 88.2
&t 0.0 0.0 0.04 0.01 0.21 0.2 8.0 15.1 90 90
EuHA 0.28 0.0 0.0 0.08 0.21 0.12 3.0 0.0 47 90.5
Tt 0.15 1257 7540 0.06 0.04 0.25 0.8 6.0 8.0 89.6
s 0.69 0.0 0.0 0.23 0.04 0.04 1.1 0.0 25.7 13.3
SgHed 0.06 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
A 3.6 1,286 |7,703.04| 1.45 0.75 1.39 16.6 77.1 200.1 | 519.2
Table 3.2.17. Bt H&%= FAF3E
1
ZJ)\E]—E. A _]E_'_ 5Z 14 3 — 2 I} =
ke = opg g @ (@B |@Aeh | LGh
= ==l
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CEELY
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o 5
(32 8H) D
C
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C
A
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C
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o #5A)

PAAb] Feld 29 BehAtel Aol Y AFFFS dstUA 10
Aoz Are Ad FEgdlA AAERon WER ks Aol ¥ % B
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Table 3.2.18. Sensory evaluation of Woodong and Zzajangmyeon added with

powdered green tea

Over
Color Taste Texture Off—odor  Aroma .
all—eating
Woodong
59 3.7£0.3 4.0£0.5 4.0£0.3 1.4%+0.3 3.6%0.2 3.9%0.4
(0
Woodong
69 25+0.4 2.2%+0.3 2.6%x0.2 2.2+04 2.7+0.4 2.4%£0.3
(0
Zzajangmyeon
39 3.56+0.2 3.5%0.2 3.3%0.4 1.5%0.2 3.7%0.2 3.8%0.3
(0
Zzajangmyeon
6% 3.0+0.3 3.0£0.4 3.1£0.1 2.0£0.3 3.3%0.3 3.2%0.2
(o)
5 A% 3% SANEE A7 WEe WE $Bol Aol W, A%, ¥, FFA
Q% F MY RAE $EOR YANACY AFU 9T 3% HANEE A7
F WOoR WE o] BE P4 A3 FA HEHon 6%9) AFE +F 6% wrks
o Astold AFAe RARS o Selde] & AR AR
» Woodong(3% powdered green tea) » Woodong(6% powdered green tea)

P Zzajangmyeon(6% powdered green tea)




» Tea Noodle (3% powdered green tea)

» Tea Noodle(6% powdered green tea)
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U 2% Fe] Az 9 e e HaEe] A

DR
A Ao w wre Aal Bo] nlgo] FFow 1 2500t & 1 ¢ 6ujolt}
kA B 187] (210g, BEE 90g, 3u3He] )= Fo=2+ 23~7]7} He o= 4
aRe] & #FolE¥ & 180g + & 1200mL +N gol Al =, & 180gS AojA

00 mLE TOJ °F 30~40%4

= aCl 4
Gutol A ofF 5EIF Enlg oz oyfo] Eo] Wil & 12
o A 45t opeba] 3 % (190%)

4g_ 1;101 7]_0 u].zoi
300c mL + NaCl 1g o|t}.

= 300g (1/45)°] 0g % HAFALA] waxsS do] oF 587F 2 = — control G

' 0.9¢g " " - 2% HEA F
" 1.8g " " - 4% XEA F
" 2.7g " " - 6% HEA =
2) 555
= 60g (23 T9)S Aol B 1600 mLE ¥ oF 20% 7tEE vg A
oF2 & 180gs Wil oF 30 AR Y &AF 5gs Wol 1hs ¥ td 45w ¢
=3
= 350g (1/455)°] 0g9] ¥ WAFAN Taxs go] oF 583 & =

" 0.9¢g " " - 2% HEA 5

" 1.8g ' ' — 4% Hazt F

" 2.7g " " - 6% HEA =

wefa] 12188 & 450 + =55 15g + % 400c mL + & 1g
3) o} S

o} 100gs Ao F&rh (28 &) Ao H2 2 180ge] & 1200 mLE
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20+ X #Zoldt}, ol& 45+ S
o}%= 300g + 0g®l &% WAFARA daxk H7F — control group
" + 0.92 " — 2% TEA oF&FH
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4) 3=
2 23 30g (2% ©@9))S Ealel ofF Byt (BY AV AR) F
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Yo oF 3087 #Y A7 22 Yol 7HS wEU o= 458 dlo] ARSI
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Table 3.2.19. Sensory evaluation of general Jook (white color)

Amount ) Overall—
Color Taste Texture Bitter Arome ]

(%, tea) eating

0 3.4+0.9" 3.9+0.7* 3.94£0.8° 4.3%£0.9*° 3.6+0.6® 3.7+0.7°

2 4.0+£0.8* 3.940.7* 3.9+0.5° 3.5+0.7° 4.0+£0.7* 3.940.7°

4 3.2+41.0° 2.740.8° 3.3+0.4° 2.54+0.7° 3.1+0.6° 2.6+0.7°

6 2.1+0.8° 1.9£0.2° 2.8+0.6° 1.7£1.0° 2.6+0.5° 1.74£0.5°

Means®S.D. Means in a column sharing a common superscript letter are

significantly different (p<0.05).

of WA R KO BE G Aolst vhehgon F, F@AA % 5 AWHOE
AEEst A vebgth 555 49 damiel uste] fo4el Aol tehlA
Fgrom] A%, o} BF H5d AnE vehilth etk WAFAA (Pol B A
BEAS AAE FRF A 2% Wrkel A, W, A7, &, FFAA % 5 AW
29l 715 %7} A ebs

Table 3.2.20. Sensory evaluation of Nockdoo Jook

Amount ] Overall
Color Taste Texture Bitter Aroma ]
(%, tea) cating
0 4.0£0.5° 4.1+0.6* 3.7£0.8* 3.9+0.8* 3.5+0.8* 4.0+0.7°
2 4.04£0.7% 3.840.8" 3.9+0.7*° 3.9+0.7"° 3.84+0.6° 4.1+0.7°
4 3.4%0.9"° 2.8%1.0° 3.5%£0.7° 2.7+£0.8" 3.5%£0.8° 3.1%0.7°
6 2.5+0.9° 1.940.7° 2.740.7° 1.841.0° 2.8+1.2° 1.940.5°

Means in a column sharing a common superscript letter are significantly
different (p<0.05).



Table 3.2.21. Sensory evaluation of Jact Jook

Amount . Overall
Color Taste Texture Bitter Aroma ]
(%, tea) eating

4.0£0.7* 4.2+£1.0° 3.7£0.8"° 4.1£0.9° 3.7£1.2° 4.1£0.9°

4.0+£1.0° 3.7+£0.7° 3.840.8" 3.7£0.7° 3.7+0.5* 3.841.0°
3.7£0.7° 2.840.9° 3.3+0.7" 2.940.7° 3.1+£0.8"® 2.9+0.5"

S A~ DN O

2.740.8" 2.240.5° 3.1+0.8° 2.14+1.0° 2.9+1.2° 2.1+0.6°

Means®S.D. Means in a column sharing a common superscript letter are

significantly different (p<0.05).

Table 3.2.22. Sensory evaluation of Awook Jook

Amount ) Overall
Color Taste Texture Bitter Aroma ]

(%, tea) eating

0 3.9+£0.9° 3.940.7* 3.5+0.5° 4.1£1.0* 3.5+1.1* 3.8+0.8°

2 3.940.6° 4.14£0.9* 4.0£0.7* 3.6+£0.8* 3.7+0.8* 3.9+0.8°

4 3.5+0.8" 2.940.7° 3.4+0.5° 2.6+0.8" 3.3+0.8" 3.1+0.9°

6 1.9+£0.5° 2.040.6° 2.6+£0.8° 2.0+£1.1° 2.7+1.3> 1.9+0.5°

Means®S.D. Means in a column sharing a common superscript letter are

significantly ifferent (p<0.05).

3.2.23. Sensory evaluation of Honghap Jook

Amount ) Overall
Color Taste Texture Bitter Aroma ]

(%, tea) eating

0 3.2+£0.7* 2.5+0.9* 2.5+£0.7* 3.5+0.9* 2.241.0® 2.4+1.0°

2 3.5+0.6° 2.840.6° 3.1+£0.5" 3.240.5” 2.8+0.7" 3.0£0.9®

4 3.3%£1.0° 2.7%£1.0° 2.9%0.8* 2.74+0.7 2.5+0.8* 2.3+1.1"

6 2.4+1.2° 2.540.9° 2.9+1.0° 2.440.9° 2.8+1.2* 1.9+0.8"

Means®S.D. Means in a column sharing a common superscript letter are

significantly different (p<0.05).
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b 7hE S 1% ZF
3 5% 4 45g+% 300mL+NaCl 0.5g+0,2,4,6% w2 (MAHFALA
w5 A 45g+ 355 15g+ % 400mL+NaCl 0.5g+0,2,4,6% &2 ‘?,_}gi}
o}&= & 45g+0}S 25g+ & 300mL+¥H# 6g+0,2,4,6% = g af

Fol'
B0

-UEI

-1 =
E3E A 45g+ % 300mL+FF7HE 7g+NaCl 0.5¢+0,2,4,6% 2 azt
b & % 45g+ 8 300mL+%H7FE 7g+NaCl 0.5¢+0,2,4,6% 22 g}

Table 3.2.24. Caloric contents of general Jook (white color)

G%gﬁal Mois— Calorie |Protein| Lipid |Sugar | Fiber | Ca Fe Na K Zn |Vit. A
ture

0% 29.25 |1 65.70 | 1.22 | 0.09 (14.27( 0.05 | 0.90 | 0.09 | 1.35 |11.25] 0.21 | 0.00

2% 29.35 [ 71.34 | 1.88 | 0.21 |15.12] 0.21 | 2.70 | 0.23 | 1.41 [40.35] 0.28 | 70.00

4% 29.44 | 76.98 | 2.54 | 0.32 [15.97( 0.37 | 4.50 | 0.37 | 1.47 |69.45| 0.35 {140.00

6% 29.54 [ 82.62 | 3.20 | 0.44 |16.83] 0.53 | 6.30 | 0.50 | 1.53 [98.55| 0.42 |210.00

Retinol |B—Carotene| Vit. BL | Vit. B2 | Vit. B6 | Niacin | Vit. ¢ | FOIC | vir g
0.00 0.00 0.02 | 001 | 003 | 027 | 000 | 099 | 0.09
0.00 420.00 0.05 | 004 | 003 | 036 | 270 | 318 | 141
0.00 840.00 0.08 | 008 | 003 | 046 | 540 | 537 | 2.73
0.00 | 126000 | 011 | 011 | 003 | 055 | 810 | 7.56 | 4.05




Table 3.2.25. Caloric contents of Nockdoo Jook

Nockdu [Mois— ) ) .. . -
Took ture Calorie |Protein| Lipid |Sugar | Fiber | Ca | Fe | Na K Zn |Vit. A
0% 1.64 | 50.25 | 3.35 | 0.23 [ 8.61 | 0.69 |15.00]0.830.30(198.45| 0.37 | 1.80
2% 1.73 | 55.89 [ 4.01 [ 0.34 | 9.46 | 0.85 |16.80|0.96 ] 0.36 |227.55| 0.44 [ 71.80
4% 1.83 | 61.53 [ 4.67 [ 0.46 [10.32| 1.01 |18.60|1.100.42 |256.65| 0.51 [141.80
6% 1.92 | 67.17 | 5.33 | 0.57 [11.17| 1.18 |20.40{1.24]|0.48 |285.75| 0.58 {211.80
Retinol |B—Carotene| Vit. B1 | Vit. B2 | Vit. B6 | Niacin | Vit. C [Folic acid| Vit. E
0.00 10.80 0.06 0.02 0.03 0.30 0.00 59.40 0.21
0.00 430.80 0.09 0.05 0.03 0.39 2.70 61.59 1.53
0.00 850.80 0.12 0.09 0.03 0.49 5.40 63.78 2.85
0.00 1270.80 0.15 0.12 0.03 0.58 8.10 65.97 4.17

Table 3.2.26. Caloric contents of Jact Jook
Jact |Mois— . . .. . .

Jook ture Calorie |Protein| Lipid |Sugar | Fiber | Ca Fe Na K Zn |Vit. A
0% 7.46 | 2.40 | 0.06 | 0.07 | 0.40 | 0.00 | 0.96 | 0.04 [10.08| 1.76 | 0.03 | 0.00
2% 7.55 | 8.04 | 0.72 | 0.19 | 1.25| 0.16 | 2.76 | 0.18 |10.14|30.86| 0.09 | 70.00
4% 7.65 | 13.68 | 1.38 | 0.30 | 2.11 | 0.32 | 4.56 | 0.32 |10.20(59.96| 0.16 {140.00
6% 7.74 119.32 | 2.04 | 0.42 | 2.96 | 0.49 | 6.36 | 0.45 |10.26(89.06| 0.23 |210.00
Retinol |B—Carotene| Vit. B1 | Vit. B2 | Vit. B6 | Niacin Vit. C [|Folic acid| Vit. E
0.00 0.00 0.00 0.00 0.00 0.03 0.00 0.34 0.08
0.00 420.00 0.03 0.03 0.00 0.13 2.70 2.53 1.40
0.00 840.00 0.06 0.07 0.00 0.22 5.40 4.72 2.72
0.00 1260.00 0.09 0.10 0.01 0.31 8.10 6.91 4.04




Table 3.2.27. Caloric contents of Awook Jook

Awook |Mois— ) N . .
ook | ture Calorie |Protein| Lipid |Sugar | Fiber | Ca Fe Na K Zn [Vit. A
0% [22.90| 5.00 | 0.90 |0.15|0.43 [ 0.23 [23.50| 0.50 | 8.75 |136.50( 0.14 |285.75
2% (23.00| 10.64 | 1.56 | 0.27 | 1.28 [ 0.39 [25.30| 0.64 | 8.81 |165.60( 0.21 [355.75
4% (23.09]| 16.28 | 2.22 | 0.38 | 2.13 | 0.55 [27.10| 0.78 | 8.87 |194.70( 0.28 [425.75
6% 23.19] 21.92 | 2.88 | 0.50 | 2.99 | 0.71 |28.90] 0.91 | 8.93 (223.80| 0.34 |495.75
Retinol |[B—Carotene| Vit. B1 | Vit. B2 | Vit. B6 | Niacin | Vit. C |Folic acid| Vit. E
0.00 1714.75 0.03 0.05 0.04 0.23 12.00 27.25 0.35
0.00 2134.75 0.06 0.08 0.04 0.32 14.70 29.44 1.67
0.00 2554.75 0.09 0.11 0.04 0.41 17.40 31.63 2.99
0.00 2974.75 0.12 0.15 0.04 0.51 20.10 33.82 4.31

Table 3.2.28. Caloric contents of Honghap Jook

Honghap [Mois— ) L . .
Took ture Calorie [Protein| Lipid | Sugar |Fiber| Ca | Fe | Na K Zn | Vit. A
0% 0.90 | 27.37 | 3.93 |0.71| 0.99 | 0.00 [15.75]1.21(34.93|17.50 [0.50| 6.02
2% 1.00 | 33.01 | 4.59 |0.83| 1.84 [0.16 |17.55(1.35|34.99(46.60|0.56| 76.02
4% 1.10 | 38.65 | 5.25 |0.95| 2.70 [ 0.32 |19.35(1.49|35.05(75.70|0.63| 146.02
6% 1.19 | 44.29 | 5.91 |1.06| 3.55 [ 0.49 |21.15(1.63|35.11{104.80|0.70| 216.02
Retinol |B—Carotene| Vit. B1 | Vit. B2 | Vit. B6 | Niacin Vit. C [Folic acid| Vit. E
4.55 8.75 0.01 0.04 0.02 0.39 0.56 5.67 0.84
4.55 428.75 0.04 0.07 0.02 0.48 3.26 7.86 2.16
4.55 848.75 0.07 0.10 0.03 0.57 5.96 10.05 3.48
4.55 1268.75 0.10 0.14 0.03 0.67 8.66 12.24 4.80

84 —




1) & 39 H575 o] &3 gAY Alx
S ¥ (Cucurbita spp.)< HFdo] &3l= 1@ 2 E 9 ‘3% AE2 9-g vk
AR AL dxIfg o]F &2 35| o] wet ofsuky H2 Suto R U
S ALY 80%E AHAIGhE ofj&ube whikgo® /\}%Q 20% B S o
o gA Z53 Fu e st S5/ AR So8 Aol Fobd S48 - oFE
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B, ol HFZ CHOLY A3 Awe] 24 S8 wolFnz rlojo]Ex o
of wi-¢- frolgh A3Folth. 55 (green gram mung been)T T FolA &7t
237 Zun] Fdo] 46%0lal SHE 25%0H AT 5%, 2320l 4%
& o] FobA gel Y HHE Tor A HFW T e Ae—A
2 A o5 ol ol &Hrt Eg hioA = ARFY é—i/\M] o] &xm Q%=

AAAZE Fgom ARgHET) w}am g,wh_ &4 T 5 gl
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2o o ol A oy o
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FP

%4}k paste A|Z

AAN NE AAT 52 39 2 kgS TEWH A ¢ 308AHE AA HA
of zrol Ao FA WYtk WA F= AS WA 7] f8] of7]d A" 200g +
oligo® 300g + NaCl 1g& Y¥ar oF 10&7F #elt}.

B. % paste 9H&57)
AA W73 2o 29
ol Aol FA HAG, HAy =

bkgS AA B 1L &7 Aol Zo} o
300g + NaCl 1g= 2ol °F 1023t #f pastes We

o] 7)o A¥ 200g + oligod



A

= [e]

200 mLell &% 3 20 g& Pl oF 102 = Fo] o] s &
= & 5H& %9 pasted 500 g ¥al 10837 ooyt #vlE 4rle]
Eof Fo] AFA WA 20417 AE #3It}h, o]F control GE T} x o] 7]
Vitamin C& 7+3}¢} flavorES =4 3t7] 918+ chewable Vitamin C (orange flavor
)E 77} 5 tablet (1 tablet ol vitamin C 500 mg $H1) A< Y. + HA LA (S
o) WaxeE <Al 1 AFHAA>EHE Aiglton, 747to] GBS Fo Fof 25
Wgaol A 204 AE #E A AT

A

@ < 59 paste 500 g+ AN 200 ml+0% BT HATAA 23
® v v +2% (10g) B WA FARA] &2 +5 tablet

F g Alx d Bdinx Hrb 47y

200mLoll 20g9] FHES Yol ¢F 1087 #olt} vy wEo =& K%

pastes Wil °F 1083+ Zoltprl wig] FnjE d7deo] Eo Yo 25 2047 A=
E

W

=3It} o] & control G2 g},
@D paste 500g+ 3N 200 mL+ 0% '8 A FARA] B &= — Control G
@ ! + " + 1% (5g) &% WA FAMA] WE 2 + 5 tablet
(Vit. C 500mg)
® " o+ "+ 2%(10g) I MAFAMA daak + "
Z}zko]l F7Ye Eell Fol 2041 AE WA A g AT

. e 4 B4 A
1) B==A DA refractometer ( Model Pal—1, ATAGO, Japan )& ©]-&3}¢]
FEE FAsAT.
2) Texture =74 : texture meter (texture analyzer Model TXXT 2i, Stable
Micro Systems, England)ZE o] &3] 7114 (hardness), =3 Al (cohesiveness), &4

(springiness), 74 (gumminess), "“31“(chewmess) A (fractureness), H-2HAd

(adhesiveness), B2 A (elasticity) &< TPA (texture profile analysis) parameter =

=it



3) MESA ¢ WAFANA (Fo]) daas Hrtste] Az A Mg SA5
7] 98] A15E A4 2 cm, =0] 1 em celld] ¥o] MxFA (Chroma Meter, CR—200b,
Minolta, Japan)E A}F83}o] whitenessd MAQl We A== JeguE Lzt
(lightness), H&Meo] Ax = el E azb(redness), 18] =gbo] Ax = 1}y
+ b#t(yellowness) 0.2 Z} A8 F 53] yhg Aysto] Pagho 2 et o]
w AbgH FFEAgto sz wAP(1L=96.88, a=—0.16, b=—0.29)& A3t}
L& W% (L—value, lightness — white +100 <0 black), a&= &AM % (a —value,
redness — red +60 <> —60 green), b+ A %= (b—value, yellowness — yellow +60
< —60 blue)E “EFHTH

4) e k- As A cdWEg R AEdSea G FolA 3089 HEE

2
=37 ¢l "U(overall eating acceptability) Sl thdte] 54 715 Hx Moz o] o}F
0+ 54, £ 44, RS0t 34, vy} 24, ol ymr} 1o = Qi)

o Fe] FHES5A W

1) <4789 d= w3}
WA AR (o)) TaxEs Hrbste] Az P F=E 43 Ayge
Table 3.2.2101A4 ¢} o] WA FAA|(Ho]) Haxts Hrlgozn s4 18.4
°Brix, S5%70S 17.6 °Brix® thZtol H]Ee] oF 2 °Brix W& 432 e

2) F78e] AaHA A= wst
WA FARA (o)) BHaas Hrlste] Ax3 e MeE A4 L, a D b
%2 okl Table 3.2.30, Table 3.2.31014 2} o] MAIFAA (S8 o)) Hgafe] H7beFol
S7Fskel wel oAl ApolE YERHATH(p<0.05). tZwr¢] L(lightness)#kol Zt
34.16, 46.130.2 7} #A vEtwtow, sAFAA (Fo]) Taat HIF 2% wellA
28.82, 33.96 0% 7P vt s yEhlo] HATALA(Bo]) TaEAte] Htge] 7t
g5 L g2 fadte] ofFe A4S JEhydnh



Table 3.2.29. Formulation of Yang Gaeng added with pumpkin and mung bean

Yang Gaeng Sugar content (°Brix)
Pumpkin 20.3
1% fermente.d tea 18.4
+ pumpkin
mung bean 19.0
1% fermented tea 17.6

+ mung bean

Table 3.2.30. Hunter color index of Yang Gaeng of pumpkin and fermented tea

powder prepared with mycelial Flammulina velutipes M—034

Concentration(%,w/w) L a b
Control 34.16+0.6 0.14+0.1° 8.4240.2°
1 30.16%0.1° —-0.1240.0 4.65+0.1°
2 28.82+0.0° —-0.1340.1° 3.86%0.4°

Means®=S.D. Means in a column sharing a common superscript letter are
significantly different (p<0.05).
L: measures lightness and varied from 100 for perfect white to zero for black.
a: measures redness when plus, gray when zero, and greenness when minus.

b: measures yellowness when plus, gray when zero, and blueness when minus.



Table 3.2.31. Hunter color index of Yang Gaeng of mung bean and fermented tea

powder prepared with mycelial Flammulina velutipes M—034

Concentration(%,w/w) L a b
Control 46.13+0.6° —-1.25%0.1° 8.55%0.2°
1 38.8240.1" —0.87+0.0" 7.57%0.1°
2 33.9640.0° —0.76%0.1" 10.42+0.4¢

Means®S.D. Means in a column sharing a common superscript letter are
significantly different (p<0.05).
L: measures lightness and varied from 100 for perfect white to zero for black.
a: measures redness when plus, gray when zero, and greenness when minus.

b: measures yellowness when plus, gray when zero, and blueness when minus.
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Table 3.2.32. Texture characteristics of Yang Gaeng of pumpkin and mung bean

with fermented tea powder prepared with mycelial Flammulina velutipes M—034

Mung bean Pumpkin
Mung bean . 3)
.1 + fermeted Pumpkin + fermented
grain 2 0
tea tea
Hardness 3878.68+338.56" 3696.56+290.99" 3248.85133.19° 3164.02+166.38*
Adhesiveness  —1.52+104.05™  0.80+2.39 —41.11+17.09 —88.56+185.60
Springiness 1.13+0.42" 1.37£0.90 1.78+1.63 1.03+0.48
Cohesiveness 0.57£0.61° 0.654+0.05¢ 0.4240.27° 0.4340.04%

Gumminess 2210.74+189.26" 2402.30+178.99° 1358.96+104.40% 1371.50+138.20°
Chewiness 2504.96+954.47"° 3381.77+2512.38 2403.68+2192.16 1417.34+653.76

Resilience 0.54£0.11° 0.49+£0.05" 0.63%0.05" 0.6240.11"

YMeans£S.D.(n=8) ; “Means+S.D.(n=12) ; “"Means+S.D.(n=11) ; ™ : Non—significantly.
Means in a row sharing a common superscript letter(s) are not significantly
different(p<0.05).
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Table 3.2.33. Sensory evaluation of Yang Gaeng of pumpkin and mung bean with

fermented tea powder prepared with mycelial Flammulina velutipes M—034

Yang Adhesive— ) Overall
Color Taste Hardness hewiness .
Gang ness eating
A 3.6+1.0° 3.6+1.0° 3.6+0.8% 3.6+0.9* 3.6+0.9* 3.7+0.9°
B 3.5£0.7" 3.1£0.7* 3.4+0.6*° 3.3+0.7* 3.5+0.7* 3.4+0.7°
C 3.1+0.6* 2.840.7° 3.6+0.5" 3.1£0.5" 3.3+0.4* 3.1£0.5°
Means £ S.D. Means in a column sharing a common superscript letter are

significantly different (p<0.05).

T 5T G S 1% WMATAA FaAE HAE Aol A= 2 A
oAM ZZ=rp ko, TEbekrdel Aatel FAsAl 2% WA AR EEA H7)

712 =7 =9k

Table 3.2.34. Sensory evaluation of Yang Gaeng added with mycelial mushroom

fermented tea and mung bean

ézﬁi Color Taste Hardness Ad};eessisve— Chewiness Zzzrr?gn
A 3.5+£0.8* 3.6+0.8* 3.4£0.7* 3.5+£0.8" 3.8+0.9* 3.5%0.6"
B 3.6+£0.8" 3.6+0.9* 3.9+0.8° 3.7+£0.8" 4.0+0.7* 3.4%0.9°
C 3.4+0.8* 3.3+£0.6* 3.6%£0.6° 3.4£0.8" 3.6+0.9* 3.4£0.7°
Means = S.D. Means in a column sharing a common superscript letter are

significantly different (p<0.05).



A) B)

Fig. 3.2.4. Some Jook and Yang Gaeng of "Sour Black Tea" prepared with

with mycelial mushroom fermented tea.
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1) wp=—ofa] HapA~ (A-1)
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vyt 10g, ¥F97FF 5g
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TA-FFAA 2.4 LE
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=

¥, 8 1Ll &0 1L, A% A3 1L
EER EL D)

@O 71&A= 25g + 10% = FF4 10 mL + 527 2% (0.52)
®

ZN1EA R 25g + 10% =2 5N 10 mL + 27 4% (1g)
<{o] HdAx} g Fas o} Alulo] B35 5>,

B vl —ok HAAA (G-2)
s ZEAR  utEE 10 ml, ¢35 20 ml, W 10 ml
2 Z (wined %) 30 ml, ¥ 1g

9%
3} 55

il

Az e 12 2

@D 71EAE 35 g + 10% =xFZH 10 ml + 7+F53F 2% (0.7 g)
@ 71 AR 225 g+ 10% S52AFEFY 10 ml + 7F9F53F 4% (1.4 g)

|
&

pired)

Fh >,

flo

<2z Adddz g A, WA T

s oA 7]E HE : u} % 10 ml, &¢33F 20 ml, 23 10 ml

0.2 ml (5%)

1B AE 35 ml + A HEX
e a2k 0.4 ml (10%)

7|25 35 ml +

—|—‘—|—‘

D
@
<8gas} NEAEe] Gt W Fol 7k US>,

o ohi-obAl WaEALs (G-4)

s oA As ZEAE  vbESE 10 ml, $95 20 ml, 4 10 ml
A % (wine) 30 ml, A% 1 g

71EAH 35 ml + FAkF
ANEAE 35 ml + G4

1t

W5 5 ml (15%)
gt 10 ml (30%)

=

@
@



<71EA = vhap Az ¢featglont fikdt waak AHA|7E Alvte]l v

U}% OFA A 7B HE cukEE 10 ml, 949 20 ml, W 10 ml

é}}_(wine) 30ml, A9 1 ¢

O 71EAQAZ 30 ml + F2kF 2E3X 5 ml (17%)
@ 7= 30 ml + Akt FE A 10 ml (34%)
<fAkt Tagak 5 mlE F7EINS W A gke s o Albkol
o7 A FEHIR oL 10 mlE #H7MeR S ue 7Y JAES vign] &0
Atk>
g w52k 2 A g AE o] 83 ‘SHAS 9 BEar] Fd HHE v s AA

=
—rr —
B SFE =3 (M-1)
AE 9 15ml, PHES Sml, 49 10ml
2831 5ml, EIHAIF 2 %, FF F3F

=Tt

2 30ml + 10% ==xb

F= 10ml + 527 2% (0.6g)
2> 30ml + 10% 5255

10ml + =27F% 4% (1.2g)

<Z7e Fzlon o H2 (AR Bte® Hrt>,

2)
AR Wd 15ml, pHEF Sml, F3HE 10ml
£ Sml, RIMAZLE 28, & g,



T3 ok
2~ 30ml + 10% *=F

=9 10ml + H271F 2% (0.6g)
2 30ml + 10% HAF=9

_ir
2 10ml + H27FF 4% (1.2g)

<qro] ARaa. oF7k =k WAlsh TRl Hro] AL,

" S-S EaEARs (M-8
7| EEFA2 30ml + FAb HEaa 10mlE H7ReE A3, Aa) gke 45
sl o) ok Algle] 73EF3l 2.

[ g 2 (M—4)

&
HEF A~ 30ml + A HExF smlE FHUrsk A3, A3 gk day S

n =378 3t (B—1)
Hu7(GALRE 4 mmFAR Zeps ARESH) ol whebA ddS mhs 4%,
S 10%, EIAHATLE 2%, 22 v 10%, B 20%, <2313 4%, FF
oFIFS ALEShrt
@ 7124 25g + 10% HAF=9 10ml + 527 2% (0.59)
@ 71%9%d 25g + 10% 5% 10ml + 527 4% (1g)
weba] a7 (54 1kgol $d o2 vhis 40g, 43 100g, U 200ml, Faw Al

7} 20g, 2 Hl 100g, 2819 40g, T3 ¢k7F FAV)E 10 mIE do] ddslo]
AAZT WA 1Y AR Ay wiEe duE Tow wuld LAy
3 o2 ASHo] gro] Eka, wxte] MR WAV IS,

Mo Ay

Al > (
B ook 25g 4+ AT LE AP 10mlE go] A X3 BEav] 9de Aluko]
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bogent, dk, AAAQ Vs 5 E FAReE A= Table 3.1.383% AU AA Aoz
Aol v B FRTF el wep Ak &k wgke] Al w4
Aol Al Fdo] JpdEN o, AR SREAY 7S E FANE 6% FE7)
Vg vt Aog AZAE QT ey 27kAe] gt Aulgea A 2ol 7}
AAA N FERAo T SuzA WS NHAAIE EFE JERQ Y, A2 g
U= giAb A freleh Ho] e BEe ol &ste Ho] ©uky T ovdA
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Table 3.1.38. Sensory evaluation of extract of ‘mush tea’ according to addition of

sugar

Refined sugar Fructose
Conc.(%)

) Overall . Overall
Sour Bitter Sweet «  Sour Bitter = Sweet p
accep. accep.

None  2.4%£0.4 2.4%£0.2 1.3%£0.3 2.3£0.4 2.3£0.3 2.4%£0.1 1.6£0.2 2.4%+0.2
3 1.8+£0.2 2.3£0.3 1.7+0.4 3.56+0.1 1.6+x0.1 2.1+0.3 2.2£0.4 3.6%0.3
6 1.6+£0.3 1.5£0.5 2.8+0.3 3.9+0.3 1.4+0.2 1.6£0.3 3.3%£0.1 4.2%0.1
9 1.1£0.1 1.5%£0.4 3.2+0.2 3.4+£0.4 1.0+0.4 1.3+£0.2 3.9%£0.3 3.6%£0.4
12 1.0£0.5 1.4£0.1 3.4%+0.2 3.2+0.2 0.9+£0.3 1.2+0.4 4.1£0.6 3.4%0.5

“(acceptability), the others(intensity)
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Table 3.1.39. Sensory evaluation of extract of "mush tea" according to ratio

of refined sugar to fructose

Ratio(10%) Sour Bitter Sweet Overall
accep.

None 2.3x£0.3 2.3+0.3 1.3%£0.2 2.6%0.2

1™ 5 1.6%£0.2 1.9%£0.2 2.8+0.4 3.1£0.3
2 4 1.4+0.2 1.5+0.4 3.2%0.2 3.4%0.2

3 3 0.9x0.1 1.3£0.5 3.3+0.1 3.6+0.4
4 2 0.8+0.4 1.2%£0.3 3.2%0.3 3.3£0.6

“(acceptability), the others(intenssity)
“refined sugar(left) / “fructose(right)

W 715 kAl Al olg EAANA
N5A RAEA SRS o §HE A9EMWlE U -t AREiE

d
0~1.6%7H4 &= =2 Hd7lsto] Ak, &5, @5t 8l F§A 7|5 =s AR 4
=7}3 A

&

2 E3 9 3}
& Table 3.1.403 2tk olF 2 /A9 J54 AAlE T RS FHEO] we A%
W gyl wiEHoR AR AHYeLt, NG U e TFG wel 4T I
F8 A7He Anchs 715 WelA okzE gashs Fgelleh et o gt e
2 7491 A5 2o Fol SAEHel S SAmd pAnes WA @A )
g XYW VAR WEAe SEAZAA ofv], o4 B2 AT FFH WA
HolA E o EAASE e AMAA Fi AST e BAEAA B9
ARAFE AVT Wl 4% AAGN EAS FRANCD £52 F A e

Table 3.1.40. Sensory evaluation of extract of ‘mush tea according to

concentration of cyclodextrin and sweetmate

Cyclodextrin Sweetmate

Cone.(%) Overall” Overall”
Sour Bitter Sweet Sour Bitter Sweet
accep. accep.

None 2.3%0.3 2.9£0.31.2%£0.4 2.4£0.3 1.9£0.1 2.4£0.3 1.3£0.4 2.5£0.3
0.4 1.9£0.2 2.6£0.4 1.56+0.3 2.4+0.6 1.5+0.3 1.8%0.2 1.8+0.4 2.6%+0.2
0.8 1.6£0.4 1.9+£0.21.9+0.4 2.6+0.4 1.3£0.4 1.6+£0.4 2.0£0.3 2.8%0.2
1.2 1.4£0.2 1.3£0.1 2.4+0.2 2.9+0.2 1.2+0.2 1.1£0.3 2.3+0.1 2.9+0.4
1.6 1.2+0.1 1.24£0.2 2.4+0.4 3.1+0.3 0.8£0.2 0.8%0.1 2.8+0.2 3.3%0.3
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oh) @ Al iq7}011 ok FENA
S RAA 4FS 0~0.10% L2 dste] H71e F, mAE TEx &
ohe ZARSH ﬁJJrL Table 3.1.417 2t} g9 Ex7} Z71ste ulel nAE
azk FEq9 sro] ot s HAN oY, F SR wel & Abol= yEhbA sk
a1, A2 MLS, SH—1030, M.S SF—474A, M.S 1998—0—68, M.S 1998—0—69 =02 &
FpAf o] Tt

1L 1
o,

H

Table 3.1.41. Sensory evaluation of extract of ‘mush tea’ according to

concentration of masking flavor

Conc.(%) SF—474A SH—-1030 MS 1998—0—-68 MS 1998—-0—-69

None 3.510.4 3.510.4 3.510.4 3.510.4
0.02 3.4£0.3 3.5%0.1 3.3%£0.2 3.3£0.3
0.04 3.5%0.2 3.4£0.3 3.3%£0.3 3.2%0.1
0.06 3.2%0.1 3.210.2 2.810.4 3.0£0.2
0.08 2.910.4 3.0£0.3 2.4%0.1 2.71£0.4
0.10 2.6%0.3 2.71£0.2 2.210.3 2.4%0.6

Sensory score(intensity)

DENECEE S E

sje] Aol fE - driE L = V15 SERAE Tl HlaE el
W AEeR AFe pHet B e AR A AerAe FEes Aok
A FE AR ApAe] wta &vte] syl wite] HE AlFClA R o5 Bre]
Z1EHow ¥3Eol dlon, pHE 3.51~4.0 M9, G HAR 10~15% ¥
9ol Aol 7 welth Ve d FRE A Anta w@ute] weton pHi 3.0~
3.5 W9glen, Y= 10.0~15.0% M 7F Bokedl, dAl4 e=2= pH7E 3.0~3.5, F

B 10~15% Aboldl AFol thipiS A

=4 %
ForA 1 AAel dFHe dEA Hi
T2k, T2UAY 3F AES TSt FEE5EES ARG A2 dufe] Ax1A
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=agon, dgozt: FA S 2ol ol
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o o] 3L O
— 2R = DA .
E AEES S4ste d¥F ot YA 30~40W Abzto] Wkw, thgoR:
5 o
=

3) VAE Bax FE2E AGAE] T i
Aol F&H v a5AFY FA5AY #-As 5 FaRE sto
Z2aF AFe] A o wE pHY s 9o A HFHS SUHA7IAL, &nkd
Auks ZFARA7IH, 30t~ 400 F, F, =TS e RE WA, Ve 2 7S
o] z x3td I, HIER 55 HUlste] A4 vieAAFel Age WEgdew s
2RE AAsit
4) M= Bax FEES o83 FRAFY e 2 vs AA
WA AR Eaate] FEE5S ol &3 7|5l 78 555 Axs7] st
of, IMARZA = vAE daxt afo ogh &8s AL F de GREA B
o W AWMS MA A, Ve oAM= EF R A(trehalose), 7] AR
A 92353 W7 243t A ARSI s o] e B (taurin), A THE

Table 3.1.42. Formulation of major components for preparing drink of ‘mush tea’

Components Content of drink(g) Remarks

Ext. of ‘mush tea’ 1.00
Sweetmate 0.28 Moisture 34.3%
Refined sugar 5.13
Fructose 4.28
Trehalose 0.14
Taurine 0.15
L—Carnitin 0.06
Red powder 0.05
Citric acid 0.25
Vitamin C 0.04
Sodium bicarbonate 0.02
Aroma 0.04 ‘Mush tea’
Purified water 88.56

Total 100 mL
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Table 3.1.43. Manufacturing process of drink of ‘mush tea’

Items Process

Fermented ‘mush tea’
Wasihing
Optimal extrct. conditions
Cooling

Ext. of

mus(}f) tea 1st Fnteri (Liquid)

2nd Centrifuge
(8,000rpml 5C, 20min)

Supernatant
Concentration(below 707TC)

Condensed fermented tea

(Con. mush tea) (Sugar)
Disslolving Dissilving
Mixing
Centrifuge}Filtration
(8,000rpml 0~57C, 20min)
Drink Volume
(D HTST(93C, 15sec)
Filliing
Sterilizati:ion(SOr’C, 15min)
Pac%aging

Inspection

Products

- 104 -



AT A Rl Fa R 1A

7h As H Y
-2t A AEE ARE oA S T AgFoR gl 9on, di7
A FEJA NFE(H7IED 3= de] At A ellA wol At} MgFSsae &
g opFL 49 ZLREH 5Y de7bA 10~159 HFo g d) W A oS S=Esi,
AN E-2 JNFESl vl 8 1HAo] Bl gal Qo] wjg- A& Flo] 5

QAo AANER opA A ool e FagEe e
3 2

1) #2171 polyphenol 4]
zko] =nha} gk 70~75% A% #ejsh= Zo® 4ex polyphenolo]#H=

A& F2 catechino]gt = dhv, 1 dHfaFo] X3 2k o Foll 15~30% A= 3
FrHel Ak (Quansheng &, 2008). ¥ ATellA= HPLC #4123 #lsto] th&at 2ol
152 A8 & S22 1gol]l 90C AE9] boiling water 15mlE 7}8}aL, 9
0Co A 25 13]¥ vortex mixings sFHA 30% w9 FAY. 283 A5 1ml
S FHa A FAE2(12000rpm, 10min) 3k 3 0.2/me] membrane filter 2A] o] 3}3k o]
HPLC #2418 A 82 AMge w7zpx] Waare] B a3ttt Polyphenols Ao o]&
3t HPLCH+ Shimadzu LC—10AD©°]™, analytical column< C18 ODS(4.6mm X
25cm), mobile phase solvent™ 25% THFE &3k 0.1% phosphoric acidE A3}
31, flow ratex= 1ml/min, detector= UV 280nm, A 5.2 injection volumes 10ulo]
ATH 138 5, 1992, °]=A, 2003).

it

>

2) AHAA 71 caffeine 4

Caffeine ¥ =5 3]Hstal 78S ASA7|IH olas Fek= AH§o] o, A
YA Bol AFsHH A Etely 2x7te] A7|AT =32 caffeine< catechind
¢} Astsl Je 2= A8, 2} 579 ofr|=4kel theanine©] caffeine®] &AL #]3)
3= ZHgS 1) wjiol F-zkgo] 7o) glvtal 3hck(Xiaogang, 2008). Caffeines th
A2 A% 52ke] 2.5~5.5%4% FHrEol = sow defA] vk 2t 2 A5

A =A% 588 dol 43 7@ caffeine®] F9e Z4a7) fake] A 8
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0C A=e] AL &ol 283k FEste] S48tk Caffeine 3%l 542 HPLC
=X FAE, olde] AExAl 3 HPLC #4xd2 va3 o] a3tk
Caffeine®] A% 2} ¢l AHAAZERE vro] AAsiiom, 2} 9] 5gell 80T ™=
o EAE = 50mlE kst 2@%F FEsle] HEAE 33 RbESte] e F
Sep—pak C18 catridgeE E3A]7] o]l 5mlo]] HPLC ¥4]-& mobile phase 15ml=
7F3kaL 0.2pm membrane filter2A] o] ¥}3fe] HPLC #418 A2 2 3}%t}h. Caffeine?
FAle]] o] 83+ HPLCE Shimadzu LC—10ADe®]™, analytical column& p—Bondapak
C18(3.96mm x 30cm), mobile phase solventi= MeOH/Acetic acid/Water=20/1/79%
ARG a1, flow rates= 1ml/min, detectors= UV 280nm, A|59] injection volumes=

10ule] AT,

to |

(

o
>

3) AFHAA 71 flavonoids 4]

219l flavonoids+= catechinf ©]&]el] catechin®} FAFSE 725 7}A]+ quercetin,
kaempherol, myricetin 5¢] flavonol+2} apigenine, luteolin 52 flavoned 5°] ¢
th zF Qe 5o Q= o5 B Adte widAle] JuE EAsk, TS v
AAE 2p Qo] AMHAZIF =oAdFF 2w Sk AEE Holal Stk A4
flavonoids= 71559 AstE F3lsles 555 $fdtaL, AstE PA7I= free
radical& 27k 2HES St} T3k AU cholesterol®] AFelE whal Abslg 4o
248 Aot A sk Aoz dEA Jth(Gerry 5, 2007, Kamilla &, 2007).

ATl A= flavonoids®] A5 2 olo] AFHAIVERE APt on, 2 9l 5g
S methanol 30mlZ FE&t YAEE](12,000rpm, 10min)dte] ASHS 0.2mm
membrane filter2A] o33t} HPLC w418 A== 3F3ITE Flavonoids®] 4] o]
€3 HPLCY Shimadzu LC—10AD®|", analytical column< octadesylsilane(4.6mm
X 25cm), mobile phase®+= solvent A+ MeOH/Water/Acetic acid=5/93/2, solvent B
= 60% MeOHE AMg3}om solvent A4 BE linear gradient® 5537t 833
I 153871 isocraticC.® solvent B2A] 83} t} Flow rate™ 1ml/min, detector:
UV 370nm, A|£.9] injection volumet:= 10ulo]1tH(Lihu 5, 2006).

4) AFHA 7] theanine w4
Theanine< =522] x4 9l amino acidZA =} 7H2THS W ARow
o] Wo] Eo0]g9lx= EZolt}l theanineS caffeine®] &AL Asfste] x}ol] Eof
caffeine®] 485 FoFe ZAoE dHA vk A o] AAFHAI77F
theanine polyphenol 2] Ao & W3lalA =g 2} Qo] aHFHA| 7|7}

theanine®] ¥ FoJEA w1, Bte 73 HATro] S5 Hof F4

Wi
Ay

Iy

L 9

T
2y 32

O ol

O
-

O

]



Aoz dejx] QUoH(Crystal =, 2008). Theanine?] #41-& free amino acids®]

5) ok} 9lo] A FH A 71 free amino acids w4

Theanines H|E3lo] 5219 free amino acids:® %248 3 AAs= F23 &
ARA hFEA O R aspartic acid®} asparagine, glutamic acid, glutamine, serine,
proline, arginines-o] Wo| dFxo] rH( g4 =, 1985). & oA s =} 29
AHAAZ7IEZ free amino acids®] $HFS T4 5 oH, A5 A= AAA7]7F T
2 =319 B 100mee test tubeo] ¥iL 5mle] & 7Fsle] 60T 4] heating block
ol 1AIZES FUTE o]l bl test tubeo] 100mg®] 5—sulfosalicylic acid
dihydrates 7Fsto] 2 sojar 4Ce] Wyaare] wol 217k 7|u=l Fol] A%
(15,000rpm, 4C, 15min)3}e] A5MS- evaporating flaskell %7]3l rotary vacuum
evaporator24 A3 H=AA) 18]3 UA ZH2Ee] evaporating flaskoll 2mlA <]
Li—citrate(pH2.2) bufferE 7}3}e] 9+43] =031 0.2um membrane filter2A] o] 3}5}¢]
free amino acids #41& 9% AlE= 33T

Free amino acids®] 41 938 7]17]:= Biochrom20(Pharmacia co.)& ©]-83}312
H, TFEA R physiological fluid standard(A6407, A1585, Sigma co.)ZS 3]415}¢]
7}7}9] standard free amino acid®] %2 10nmol= FA (T, cystineS 5nmol)d}o]
AHE-3F3A T

HAo] AMgE+= columne free amino acid #A1A-87]7]|24 anion exchange
column(4.6mm X 200mm)<, elution solvent= 0.2M Li—citrate(pH 2.8)3 0.3M
Li—citrate (pH 3.0), 0.5M Li—citrate(pH 3.15), 0.9M Li—citrate(pH 3.50), 1.65M
Li—citrate(pH 3.55)2 #E= E# XU %= anion®] ZFEE Hol7pAA Ralstga,
#HETA o2 LIOHE &9 W85 FBAIA regenerationdt= 382 71AA st
olwj elution buffer?] flow ratex 25ml/hr, column®] &%= 35CoA 80 C7FA] A=
Aoz AsAFY. s 2% free amino acids®] reaction< ultrasolveol] =<l
ninhydrin®} hydrindanting AF&3F 2™, flow rate™ 20ml/hr, reaction coil®] =
= 135C=E 3t} Detectors 440nmol 4] imino acids(secondary amino acids)

570nmell A amino acids(primary amino acids)ZE 7AZ3}3t)
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LR = T Ay

1) #1171 polyphenol T

2k gle] AHAZEE polyphenol®] ¥Hd-S HPLCE w413k A¥= Table 3.3.1°]
Uehilon, Aabe= sE=dde] WAHleA AlRkskleh. AAl polyphenols®] St
g 2k Qo] AFHAZE 7P ole el 19.423%% P Alem, Aol
25.444%, 2te] 37.032% %= S7Vete7b &b olo] AFHAIZI7E 71 =2 tiFtell M= &
e 23.170%% AA F&stn YATHFig. 3.3.1). 7} polyphenolse] AR HEZL
(=)=ECG ¢ (=)—EGCG, (-)=GCG, (-)—CG* F&Fe] F2oll A, (+)—catechin 7}
catechol Azt A 7} @o] =] 3= o= UelWTE o= theanine©] |
FA1717} %0125 polyphenols® W3}H = o] X9} A5k om, 2} 2] 2JF A7)
7F 7P =& tiFel] o]28 A= polyphenols®] flavonol glycosides & UHE &5
o] 2= WgtEo] 7+ S & YUK Table 3.3.1).

Table 3.3,1. Changes of polyphenols in green tea leaf on different picking time

Contents of polyphenols(%)

Polyphenols gy o 7 Y
(—)—Epigallocatechin(EGC) 4.263 3.572 7.007 4.361
(—)—Gallocatechin(GC) - - - -
(+)—Catechin 3.962 7.902 6.688 6.088
Catechol 1.640 2.786 2.701 2.646

(—)—Epigallocatechingallate(EGCG)  5.533 6.343 11.079 5.937
(—)—Gallocatechingallate (GCG) 3.406 4.063 6.472 3.528
(—)—Catechingallate(CG) 0.619 0.778 3.085 0.610

Total polyphenols 19.423 25.444 37.032 23.17

1). . 2). . 3).: . 4). -
>,W003eon, ),seJak, ),Jungjak, >,daejak
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Total polyphenols

40.0 37.032
2 300 - 23.170
< 19.423 T aid
200 - :
=
(=]
O 10.0 -

0.0

Woojeon Sejak Jungjak Daejak
Green teas

Fig. 3.3.1. Changes of polyphenols in green tea leaf on different picking time.

2) AHAAZIE caffeine T=F

A ele] AAANZIER caffeine®] % HPLCE A1k A= Table 3.3.29}
Fig. 3.3.20] Uehiiglon], Ashs gaEdvte] wau s Assilh. Caffeines)
o oA 3.08%= 7% worom x ole] AV A =e gzt Al
19192 713 2 F5lo) Ak

12
=

Table 3.3.2. Changes of caffeine in green tea leaf on different picking time

Tested samples Contents of caffeine(%)
LAR 2.32
SIS 3.08
57 2.57
DJ” 1.91

1). . 2). . 3).: . 4). .
),WOOJeon, ),sejak, ),Jungjak, ),daejak
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Caffeine

5.0 r
;\:4'0 I 3.080
Z 3.0 - 2320 2.570
E 1.910
t 2.0 -
(=]
10 -

0.0

Woojeon Sejak Jungjak Daejak
Green teas

Fig. 3.3.2. Changes of caffeine in green tea leaf on different picking time.

3) AFAI71'H flavonoids

b Qo] AHAAIZPHZ flavonoids®] 7S HPLCZ W43 A3} Table 3.3.3%}
Fig. 333011 vehllen, dies 25=dae] WAR A Atekelt). Flavonoids
o] T2 FHolA 0.22%= 7 AA FHrE Ao, 2} o) AHAI7F 7
=& AN 0.347% = 7FF o] o] YATt. Quercetind kaempherol,
luteolin> 2} &lo] WHA 717} =oA4E 1 g5fo] olx|= FHAANE, myricetin
2 9HNAT 0.004% = WS- AAl FrEo] s B, A S, gzt A= EA)
a4 9kl apigenine F-FHelA 0.060% =4 7Hd Weol o] AT

Table 3.3.3. Changes of flavonoids in green tea leaf on different picking time

Contents of flavonoids(%)

Flavonoids

WiV A AR DJ"

Myricetin 0.004 — — -
gfyli‘o’gfg’els Quercetin  0.120  0.164 0161  0.183
Kaempherol ~ 0.019 0.022 0.025 0.050
Flavone Luteolin 0.017 0.035 0.038 0.051
glycosides Apigenine 0.060 0.034 0.045 0.063
Total flavonoids 0.220 0.255 0.269 0.347

D;woojeon, 2);sejak, 3);jungjak, 4);daejak
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Flavonoids

03
0.233
-~ 0.186
s 0.186
S 02 [ 0143
‘qé; 0.114
= 0.083
S 01 | 0.069
© 0.07
0.0
Woojeon Sejak Jungjak Daejak
Green teas

—ii— Flavonol glycosides —@— Flavone glycosides

Fig. 3.3.3. Changes of flavonoids in green tea leaf on different picking time.

4) AAH A 71 theanine &F=F
Table 3.3.4 ¥ Fig. 3.3.40| 4 veRH vFe} 2Fo] theanined] &S 2} o] xFH A
717} 74 o]E 9Hol A 14.11mg/g 0.2 71 wokow N 2 gz A= 4
7} 10.36, 9.72, 1.81mg/g °]1Jth AAIE] B 4Y T5~59 274 AFH S
A& T2 A= theanine®] FFWs7E v enksA Faskgl o, 59 -

= -
A5 59 FeolFol ARW ool A9 5L AW wARAL

I AH .

AF T Hzke] Ag-olli= FA3] theanined] o] Fol= HASoE HopA opgxte]
B7

(I Ao

Table 3.3.4. Changes of theanine in green tea leaf on different picking time

Tested samples Contents of theanine(mg/g)
Wit 14.11
AR 10.36
A 9.72
DJ" 1.81

);woojeon, 2);sejak, ,]ungJak ,daeJak
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Theanine

200
- 14.110
on L
= 15:0
g
£ 100
2
z
&) 5.0 [

0.0

Woojeon Sejak Jungjak Daejak
Green teas

Fig. 3.3.4. Changes of theanine in green tea leaf on different picking time.

5) oFAA} ¢leo] AHA 7| free amino acids $FF

2} ole] AFHA7E 2 A3 free amino acids®] SIS Table 3.3.59] YE}
Ak FrElotriAke] HAAQL e AF lo] AFHAITIZE THE olE A
27.97mg/g 02X, AFAIZI7F A =& AE T2 vlsiA 2u) Ak, 7HE
thzboll mlafA Suf o] o] Fhrwo] AATH(Fig. 3.3.5). Z17+¢] free amino acid
of| X% aspartic acidE BIESE 23F9] ofu|iil sheko] oA 7 =9kar, A%t
A 2%, TACNA 4F, tEtell A 3T ofn|At el T mkou, Mz S
th &bl A @ol ¥ free amino acids™ "¢ WFE ERes AEolojA F on|=

A= Aoz AR

2
=

oot |r

£ oL rlo

N

wepd] Ao e Afehe felolulnitel ol MY BE o] Auid =
A9e FHe Am, hAe SN AL AT T A0 o, 1
5% 2 A

| S
7 Y= Aoew 47 y—Amino butyric acid(GABA)T $-Z oA 0.29mg/g®]
O

FrEe] glelA Alzke] 0.07, F2ke] 0.06, th=te] 0.03mg/gell Hlake] 4.14~9.671) o]/
o] FHrelo] ol5o] ¥re A rH(Table 3.3.5).
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Table 3.3.5. The changes of free amino acids in green tea leaf on different

picking time

Contents of free amino acids(mg/g)

Free amino acids

wiv sJ” 77 DY
Phosphoserine 0.32 0.18 0.17 0.08
Phosphoethanolamine 0.35 0.20 0.53 0.21
Aspartic acid 4.93 2.98 3.41 0.61
Threonine 0.56 0.29 0.31 0.14
Serine 1.37 0.78 0.90 0.34
Asparagine 1.02 0.43 0.39 0.13
Glutamic acid 6.41 3.39 4.03 1.51
Glutamine 1.51 0.35 0.34 0.11
Proline 5.40 2.73 1.85 0.59
Glycine 0.09 0.05 0.06 0.07
Alanine 0.76 0.31 0.31 0.18
Citrulline 0.05 0.01 - 0.01
Valine 0.79 0.33 0.40 0.21
Cystine - 0.04 0.03 -
Methionine 0.02 0.01 0.02 0.03
Isoleucine 0.20 0.07 0.11 0.09
Leucine 0.42 0.11 0.18 0.15
Tyrosine 0.48 0.10 0.21 0.13
3—Alanine 0.23 0.26 0.28 -
Phenylalanine 0.45 0.15 0.24 0.13

—Aminoisobutyric
B y - - 0.05 -
v—Aminobutyric acid 0.29 0.07 0.06 0.03
Ethanolamine 0.01 - - -
Ornithine 0.01 0.01 0.01 0.03
Lysine 0.15 0.05 0.07 0.05
1—Methylhistidine 0.06 - 0.01 -
Histidine 0.10 0.02 0.04 0.02
Anserine 0.50 0.22 0.28 -
Arginine 1.49 0.44 0.29 0.09
Total free amino
27.97 13.58 14.58 4.94

acids

1). . 2). 3 3).: 3 4). 3
),WOOJeon, ),SeJak, ),]ungjak, ),daeJak
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27.970 Free Amino Acids
30.0
~_ 25.0 ™
20
E‘J 20.0
z 13.580 14.580
£ 150 |
8 |-
s 1090 4.940
© 50 |
0.0
Woojeon Sejak Jungjak Daejak
Green teas

Fig. 3.3.5. The changes of free amino acids in green tea leaf on different

picking time.
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Al 8 A oRAARFH VT =dE

7F 715 B &
ORI - H) ZHE Ve A EAS 8] Y5k Figure 3.3.6, 3.3.7%}
o] R4S HEE o, MPLC(medium pressure liquid chromatography),

NPCC(normal phase column chromatography), RPLC(reverse phase column

.

chromatography), TLC(thin layer chromatography), preparative—TLC 52 HhHo =

26%2] E4& s o AAlE Alze] o] n|gFoloja o]FollA 95 EH o
sle] FdAZaT 2SS o, 4F0 dslos A dS ik T3 Bed &
Aol TxEAL GAE o] FEE 550 thate] AAIE T
 2ely B4 x%A

NMR< o]&35}e] 'H(300, 400, 500Mhz) 2 C NMR(75, 100, 125Mhz) ~#HEH

o]
S dqlow, Z}zbe] etEo] th3l chemical shift data: t}&3} )

CS—2, Bis (2—methylheptyl) phthalate ; C2H3s04 '"H NMR (CDs;0D, 300
MHz): § 0.93 (6H, t, J = 7.0 Hz, H-7), 0.96 (6H, t, J = 7.4 Hz, H-8"),
1.35—1.50 (16H, m, H—3/H—4'/H-5'/H—6"), 1.70 (2H, m, H-2'), 4.23 (4H, dd, J
= 5.8, 1.0 Hz, H-1"), 7.62 (2H, m, H—4), 7.75 (2H, m, H-3) *C NMR (CDs0D,
75 MHz): § 10.0 (C—8'), 13.0 (C=7", 22.6 (C—6"), 23.6 (C—5'), 28.7 (C—4"), 30.2
(C-3"), 38.8 (C—2"), 67.7 (C—1"), 128.5 (C—3), 131 (C—4), 132.2 (C—2), 167.9
(C-1).

CS—3, Dibutyl phthalate ; CisH2204 'H NMR (CD3;0D, 500 MHz): 6§ 0.98 (6H,
t, /= 7.5 Hz, H-4'), 1.45 (4H, m, H-3"), 1.73 (4H, m, H-2"), 4.29 (4H, t, / =
6.5 Hz, H—-1'), 7.62 (2H, m, H—-4), 7.72 (2H, m, H-3) ""C NMR (CD;0D, 125
MHz): 6 12.7 (C—4"), 18.9 (C-3"), 30.3 (C-2"), 65.3 (C—1"), 128.5 (C-3), 131
(C-4), 132.2 (C—2), 167.9 (C-1).

CS—7, (+)—Catechin (C) ; CisH140s "H NMR (CDsOD, 500 MHz): & 2.78, 2.91
(2H, qd, J = 17.0, 4.5, 3.0 Hz, H—4), 4.20 (1H, m, H-3), 4.84 (1H, s, H-2), 5.94
(1H, d, J = 2.5 Hz, H-8), 5.97 (1H, d, /= 2.0 Hz, H-6), 6.79 (1H, d, /= 8.0
Hz, H-5'"), 6.82 (1H, dd, / = 8.5, 2.0 Hz, H-6'), 7.00 (1H, d, / = 2.0 Hz, H-2")
C NMR (CDsOD, 125 MHz): § 27.9 (C—4), 66.1 (C—3), 78.5 (C—2), 94.5 (C—8),
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95.0 (C—6), 98.7 (C—10), 113.9 (C—2"), 114.5 (C-5"), 118.0 (C—6"), 130.9 (C-1"),
144.38 (C—3'), 144.55 (C—4"), 155.98 (C—9), 156.27 (C—7), 156.61 (C—5).

CS—8, (—)—Epigallocatechin (EGC) ; CisH1407 "H NMR (CDs0OD, 400 MHz): §
2.74, 2.86 (2H, qd, J = 16.4, 4.4, 3.2 Hz, H-4), 4.17 (1H, m, H-3), 4.75 (1H, br
s, H=2), 5.91 (1H, d, /= 2.4 Hz, H-6), 5.93 (1H, d, /= 2.0 Hz, H-8), 6.51
(2H, s, H-2'/H-6") ""C NMR (CDs0D, 100 MHz): § 29.3 (C—4), 67.7 (C—3),
80.1 (C—2), 96.0 (C—8),96.5 (C—6), 100.2 (C—10), 107.1 (C—2/C—6"), 131.7 (C—1"),
133.8 (C—4"), 146.8 (C—3'/C—5"), 157.47, 157.84, 158.15 (C—5/C—7/C—9).

CS—9, (=)—Epigallocatechin galate (EGCG) ; CsH;501; "H NMR (CD50D, 400
MHz): § 2.86, 3.00 (2H, qd, /= 17.2, 4.4, 2.0Hz, H—4), 4.97 (1H, br s, H-2),
5.53 (1H, m, H-3), 5.95 (2H, s, H-6/H—8), 6.50 (2H, s, H-2/H—6"), 6.95 (2H, s,
H—2"/H-6") "C NMR (CD;OD, 100 MHz): § 27.0 (C—4), 70.1 (C—3), 78.8 (C—2),
96.0 (C—8), 96.7 (C—6), 99.6 (C—10), 107.0 (C—2/C—6"), 110.4 (C—2"/C—6"), 121.7
(C—1"), 131.0 (C—1"), 133.9 (C—4"), 139.9 (C—4"), 146.4 (C—3"/C—5"), 146.8
(C-3'/C-5"), 157.37, 157.99, 158.03 (C—5/C—7/C—9), 167.80 (C=0).
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Camellia sinensis
(500g dry wt)
-Extract with 6f of MeOH for 24hrs,
4 times & concentration
-Solvent fractionation with large column

(15X 20cm)
n-Hexane Chloroform Ethylacetate
fraction fraction fraction

Column chromatography (Hexane/CHC)

G @1 (2/1 ~0/1)
T T T T T
Fr.1 40 41 44 45 51 52 60 61 133 134 147 148 END
| I l_l_l | | | | | | | | | | | | \_I_l
H1 H2 H3 H4 H5 He& H7
Cu:ulumnchru:umatography H ;
:ﬁ1§}gal-ll'|f§j€H4C -=D.'1| | IEEE%(SHE 4-'ll
17 T T 1 | S H7-1
Fr.1 2 5 6 T i 20
acetong
=0/1 ~ 3/1)

L ‘ Hexane/

L | |
H7-1-2 H7-1-3

&?L%Ph“?z“;'?rﬁréatwraphy T T T ]
{Hexane/CHCl;=2/1)

I L

Fr.1 2 5 16 24 |
L |

Cs-2 L1

Fig. 3.3.6. Procedure of isolation & purification from Camellia sinensis.
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Camellia sinensis
(500g dry wt)

n-Hexane Chloroform Ethylacetate
fraction fraction fraction

Column chromatograp
[CHCl:/Acetone=571~2/1)

Fr.1 56 57 100

Column chromatogra
3 [Hexane/Acetone/Acetic an:id=ligr3.gﬂh$
Isu:ulatiu:iuzn of
ursaluble
material
C5-6
CHCI; soluble
Fr.130 31 50 31 75 106 110 111 204 205 .ceviinene 225
\_|_1 | | | | | | | | |
El E2 E3 E4 E5
. PrepTLc Prep TLC N
[Hexane/Acetan Pren TLC [CHClfacetone=1/1)

e=1/1) H = ne/Acetone=1/1)

Fr. E5-1 E5-2
Rf 060 |
Fr.E2-1 E2-2 E2-3
C5-9
Rf 040

Fig. 3.3.7. Procedure II of isolation & purification from Camellia sinensis.
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S e

Bis (2-methylheptyl) phthalate Dibutyl phthalate

HO

(+)-Catechin

(-)-Epigallocatechin gallate

Fig. 3.3.8. Structural identifications of compounds isolated from Camellia sinensis.
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(A)

1H FGT-8

=nt Data Parameters
AB0Zju-nsh

A
TR 3

oL 2.90000D0D sec
moREST £.4DADODAD s
HCHRY: 6-4150000D

=1

FLL -4 40 dn
5F01 500,1330048 NHz
F2 - Processing parameters
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e 9
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Fig. 3.3.9. 'H(A)

SINensis.

and C NMR(B) spectrums of CS—2 isolated from Camellia
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(A)

1H FGT-15

N
[

B

B L
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(B)

"
13C of FGT-18 in MeOD

Fig. 3.3.9—1. 'H and C NMR spectrums of CS—3 isolated from

SInensis.

121 -

Camellia



f’( m BB B EEEE
(B)
[y |
Fig. 3.3.9—2. 'H and C NMR spectrums of CS—7 isolated from Camellia

SInensis.
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A9 A ALY A

7k AlE B U
1) #ddd A4

@O "B=9 o B OoujF

ORA FEEC] Aol ARESH HAAES AH
wgugkon ARSI T BT 65024 1 FRE usd 2k 5 Bacilus
subtilistKCTC 1023), Escherichia colill ATCC 25922), Staphyiococcus aureus(KCTC
1916), Salmonella typhimurium(KCTC 2208), Escherichia coli O157:H17 18]l
Streptococcus mutans(KCTC 3065)0]Qt). v]AE2] v $3le] Streptococcus
mutans®|Wt Brain heart infusion broth(Difco 0037—17)Z, o] 9]¢ RE F#59] ujjok
LB Broth, Miller(Difco 0446—17)2 AF838}31 o™ 37C2] incubatorol 4] vjeFstsd

®
>

12 2 A8EZA4

St Aol AHE3E AR 459 ofA FEEL SulEEEY o 52
B 223 459 33E(CS-3, CS—4, CS—6, CS—8)ZA], =% 10mg/mle] ==
10%—dimethylsulfoxideol] =oIA] AF&-8}51om disc® ZH} 1000, 800, 600, 400, 200,
0 pge] =2 FFAR 5 ARSItk

© I A Ty

A AR dRbHo® =2 ARGl paper disc methodE AHE-SFSATEH
(Lee &, 2003, Anna 5, 2003, Senji s, 2000).

I

2) 4

olN

F4 A9

Cyclooxygenase(COX)+=  arachidonic acidE  prostagrandins, procyclin %

thromboxane< X33l prostanoids® HA3A7|= A& EZA7)E= @0tk (Fig.

3.3.10, 3.3.11).
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Inflammatory . lMembrane Phospholipidsl

stimulus

Activation of PLA,(Phospholipase Aj)

[eiululy
Arachidonic acid m

Cyclunxygenase(CDX)l 20,

LR T

i
oH

PGH,(Prostagrandin H,)

o 3 PGD, o, PGF,, mu

A e - wc/\/ll
7y PGI,

ol Ui” PGE, Q\/v\/\/

1
A &

Fig. 3.3.10. Biosynthesis of prostaglandin.
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Arachidonic acid

Physiologic
stimulus

Inflammatory
stimulus

Constitutive Inducible

Nonselective
Inhihition
NSAIDs

Monsteroidal anti-iflararatory digs
Sgpinin, Tbuprofen, Maproxen ete.

Homeostatic functions Inflammatory reaction
Gastric protection Cancer, Pain, Fever
Platelet aggregation Antiplatelet aggregation
Maintaining renal Vasodilatation

plasma flow Hypertension

Side Effects ; Castritis peptic ulcer,
Diyspepsia, Stomach bleeding

Fig. 3.3.11. Actions of COX—1 and COX—2 in the system.

COX:= 239 isoform(COX—1, COX—2)2& ¥&jx] glom, COX—1:2 AlZfellA
A BE, FUFAE 75 24, A7 A, das S 31 59 o
wek AYA 7e s FAATIE d S8 93-S s o= dEA oy,
COX—2+ pro—inflammatory cytokines(IL—1B3, TNF—a, IFN—y), growth factors,
mitogens, bacterial lipopolysaccharides(LPS) % tumor promoter 52| 954 A=l
olste] dl-g-ste] A5 Ao FHEA L= inducible enzyme S Z=A] L
oSl g=stoln, ¥ Fo AWl A Fa3% ddS AR RETIL
Abel w7E oA ©E FH7E AAA e Aok Wil HE B
Cyclooxygenase—2(COX—2)+ AAA|, ajdA|, stk 2 slaugetA o] 7ol Q35
molecular target = thF¥ L Stk & AgellA = opxtEEE Eeld 3 Fo 3}
gr=ell giste] COX—1, 2 assayE &ot9 F5EdS A tt(Joshua &, 2005,
Kenneth &, 2008).

@ A)eF 2 standard®] ZA|
o] 2l&lef] A& AJeke t}e-3 -t} Tris—base, Tris—HCI, Phenol, Hemoglobin
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(Hb), Arachidonic acid(AA), Aspirin, Ibuprofen, Naproxen,
Cyclooxygenase—1(COX—1) % Cyclooxygenase—2(COX—2)o]t}. o] & FoA]
COX—1(CN60100), COX—2(CN60120)+= Cayman chemical Co.°lA +9}3}laL, z}2te
activitys 32,500units/ml, 16,927units/mle]™, Y} %]+= Sigma chemical Co.o] A2k
< 7Yt ARSI

® Tris—Buffer(pH8.0) ; 0.IM Tris—1mM phenol buffer : Tris—base 7.40g,

Tris—HCI 6.14g, phenol 0.0942g% 1L¢] millipore watere] *<lt}.
m Tris—Buffer(pH7.0) ; 0.IM Tris—1mM phenol buffer : Tris—base 1.60g,
Tris—HCl 13.70g, phenol 0.0942g% 1L9] millipore waterel =<1t}

® Hemoglobin(Hb) ; hemoglobin 3.4mg< Tris—buffer(pH7.0) 1mLol =<1t}
® Arachidonic acid(AA) ; Arachidonic acid 0.25mg2- Tris—buffer(pH7.0) 0.5mLol|

=2t}
m Buffer—Hemoglobin mixture(assay buffer) ; 37 C2] Tris—Buffer(pH7.0) 12mL %}
Hb soln. 100pl= vialgol| A A 71t

® Standards : Aspirin(1000uM), Ibuprofen(10uM), Naproxen(10uM)= ZA)|glc},

@ AlEzA
FATEY AlFd A8 Alme oRAAbdA EE g 2659 SRHE FollA 95
Aukato] AAEFRTE A9 ZAE= crude extracts®] Aol 15mgS DMSO 1ml

= o, compound®] 9ol 3mgS 1mle] DMSOQ9)| oA A5}
At olEH A ZAH ABE 10puE FY3FF 2 0.6mle] reaction chamber Wjol] 4] €]

50ppm¥} 50ppmo] == A3kl

B
of\
off
o
rir
i~
N
Do

Ay gdddel AHE AEs theat 2k
=]

=

o]z MeOH FEES& #v|ZEsle] 5%9 &ujE-3 5 (hexane, chloroform,
=
=

i

ethylacetate, BuOH, water layer)9 HF &3} xpe} @axfo|x &3] =435
71ES] 4Hzl 2-4E5 dete] e 2 g g5 ArsH
cateching H]ZE3s}lo] o]} FAF3E -x%E2 7}A]= quercetin, kaempherol =9
flavonoli <} luteolin 52 flavone Solth. 2 o] 5o Q= o5 J3t 2
sk v A Y FEE EAe, e

N
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S B3, 43S AsPA| 7] = free radicals 2AF = #F

A E cholesterol®] 4F3lE whar Abslg 4o A4S As)sle 8% ol 3o
2 dHA vk Avrb SAkd FdstAl EAskE ol wAke]  dE<d
L—theanine ko] 7HATRS & dEoR 3ixtd @Wol =03+ E#olt).
L—Theanine<> caffeine®] & At Aol o] Q& caffeined] 285
ZoFe o2 g

L oo
o
b
=
b
o

HeLa, 83 A2 MCF-7, thaed A3EQ HT-29

S #wtol 717 5% fetal bovine serum (FBS)<9} &

3 3l FN 7t RPMI-16408] Fell A wj skl vt. WA ARA]

2 WFgaAg 2AA —ir%%g] A E F2A AdAFE MTT assay(Denizot F,
R

(o]

Lang R 1966)% A3 sttt tAES 1x10" cells/well 352 96 well plateol
T 5, 37C, 5% COy viE7]ell A 2442 wjF & WAFAA = FEaA 24
A} %—% % 20ulE FH7Fsto] Al 48A17F wiGFalith vigSE & WA E AA
stal Smg/mle] FEE A3} MTT &9 20uE 573 T FU3 vjFzddA
4N 7Y Hc,k T MTT A ¢fo] E8d wiA|E AlA3taL, ZF wellol DMSO 150wl

% al
2 7}8 § ELISA reader |83t] 517nmold HH=E Z43ke] o41&(%)

N& 75 Salmonella typhimurium TA98 ¥ TA1002 = histidine 274 W
o]Fo]H, ﬂ%/‘gmiﬂoﬂ?% FrAASYAZ R FYeATE A7 Holl HFES
714 © & histidine requirement, deep rough character, UV sensitivity % R
factor =4 52| geno—typesE QI3 & ANIA4F= /\}9“;}@‘4 ol gk
A5 SRS AHE7] deiA Ao A5 o] SA4AHE st =
Aol YetA] = He dellA A5 s=5 AAsS

WA HE cap tubeol top agar 2mlE 5% & #5 100ule} AEE H7b
3o 7P Al vortexdF ¥ nutrient agar plateo] ¥, LBFA|AA 37TCollA 244
2 wMEA 7 e 54 55 #ASIYE. Mutagenicity  test9}
Antimutagenicity testZ 938+ SOmixture, W], Qa3 A|2ko ZAE= & 59
WH(EAE, 1999)00 wheh A3kl = ZF cap tubeE ice bathol] H#A3FHA] S9
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mix 0.5ml, 3} viE o 0.1ml, mutagen 50ul®} AlZ&N 50ulE AlE ol
A7 e & 7P A vortexdkal 37 Col Al 2083F o|H] vttt 45Cel| vt &
old top agar 2ml A& 9o zZ} AlFHo] H 3%7F vortexdF T minimal
glucose agar plateo] Z='@3 t}& 37Co| A 48A17F wlekstal revertant A=
A5l vt

5 & A2 A

D A8 =4

TS F2 xg/ﬂ—g—,]_‘_‘:_ oA}

o

A1
st

ik of-gskel IaEAR A FEA Skg
AlF-PRA = Qlentel 3 of Ak waEA kgd 10Le] SHFE 7F
o] 90+5C= 7}%6}04 33 Wk FEepolon, oS oj¥ste] wHdtal w2
st 2k 892g& A3loH, & TEAPE ARE ARSI

e

BN

@ AYEE 2 ASZEA
SDA Rat(male, 150£10g)E F+43}4], TEA}-2 /\164/\10111\1 oF 159 A% A

4

SARL Fol & e Aol 6vhe] o] rats® IS ¥ SR SR LRSI
S HET A BEA FEE) sANEES 1% @ﬂ%(AFGT—l), 2% 37y
AT (AFGT-2), 5% H7Fek AR (AFGT-5), 10% H7Fek A (AFGT-10)
O & dte] 477 AT FEAF A 2EE 23+1C, F% 60+5%% 23}
3L, /%L 14/10hr &2 x}EOE A== golnl s Aol AR glth
@ g
v T[ZRZEO] 22 ¢ v 2] & & 58N (10mM phosphate bufferol] =<1
1.15% KCl €13} 5mM EDTA, pH7.4)& AH & HxA ] 108 (w/v)E 7F

3}3l homogenizerE ©]8€3tod 3000rpmol A w2 3k3k th&, 2,000rpmol A
dAEE s A ARgsIR e, ¥ 2F FHELS 2F A7A deep
freezer(—=85C) ol H A3 TH(Choi & 1989). & RE AFAn= SAA
st Hx|ek FFEHAE Adbsilow, ZF ALY FoA ARG
Student's t—test® 2 A&} T}.

m  Superoxide radicale| MAMzZF =X A AT (ROS)Q AAHFS
superoxide radical®] MAZHOo ZA =43 tE. McCord 5(1969)3 Chan
5(1974)9 ol wel  superoxide dismutaseE AE U=
ferricytochrome C9 #UEHEEE =Hec. = 0.1mM EDTAES SH-3h



m Acetylcholineesterase(AChE)Q| &4 =7 : Galgani 5(1992)°] W& o

phosphate buffer(pH 7.8) 420ulol] cyanide® F%=7} 50uMo] HEE
20mM cyanide €45 7Fek § 37TCel A 10&3F 7F23F3Ah o] &9ef ]
Z4 dAES 300ul9 0.1mM cytochrome C 50ulS ¥o] 550nmeol 4]
Feg Agbel wet S48l o] wf cytochrome Co] &2 A5l
19,500 'em ™' 2 AXbakI o

MR AetE BF 0 RS A S] 2 Choi and Yu(1990)7F ARE-3
Whol ulg} TBAW © &2 malondialdehyde(MDA) &8 =A3 3}t ¥ %=

2 #dE 20ule S 180nlS EFE S A APl FHsehal 8.1%

=7}

Y omloh

"*‘T

SDS(sodium dodecyl sulfate)& 200ul S 7}sfe] oF 5%7F £33l & x4k
1.5mlE Yol tpA] 5x7F £3%+s}la1, 1.2% TBA(thiobarbituric acid) A]12F 1.0
nl H7}ete] wiRE 3 H 30—‘:17} FxoA 7tdEt). o] ¥hgols AAE
2](1500rpm, 10min)3te] 45N 532nmollA SFFEE SASY -4

ol whet HAakskA] A o] % (nmol/mg protein)S A ZFat3lTh.
Acetylcholine(ACh)2| ot&f =J Acetylchohne(AChM =72 alkaline

hydroxylamines 7}% o—acyl =59 w25 7|22 =A 3519t (Galgani
5, 1992). 2+ hydroxamic acid&= 4+ 30”01]/\1 ferric ion¥} Ag3slo] H-&
A S YERdYE wEE AT aa FEEC W24 dZES 50uE F

3te] 1% hydroxylamine 50ulE 7}, &3+3te] HClZA pHE 1.240.2%
ZA3kl ek FeClz(10% in 0.1N HCD-S 500ul H7F & &9ato] 37T A
incubation A|Z]™A wj 15Fw}t} 530nmeoll A acetylcholine(ng/mg protein)
o] 3FE S5kt

A -
HE 3] =439t = micro well platee] 0.1M Tris buffer, pH8.02 300
pl, 0.01M dithionitrobenzoic acid(DTNB) 20ul, ¥ =2 #& & 10ul, 5=
2 Atga FEES A5HoRE Hrteta, FFEE S48 A 7
A A ekel 0.1M acetylcholine chloride 10ulS % 7}3c}. microplate reader=
o]-g3ato] 405nmelA FFEe WIE 5 < #Este] AChESl 24
(unit/min/mg protein)& =7 s} t}.

Choline acetyltransferase(ChAT)o| &M =7 @ ¥ %% F<9 AChY F4 &
2% choline acetyltransferase(ChAT)o] &AL HA¥X FEEE 50plo)
0.2mM acetyl—CoA, 10mM choline chloride, 0.2M KCI, 10mM potassium
phosphate with 1mM EDTAZE ZZ 0.2ml® 7} &33ste] %= 0.8mle F

J & "FE S choline acetyltransferase® 1nl, cytosol 100111, 1.0M Tris
buffer 190pl, DTBZ 5ul, 20% TCA (trichloroacetic acid) 250nl 2] <o =
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77y A7y EFete] EFFEAE ol I 412nmolA 28 HAHSE
ChAT®| &4& F4st3ith

Monoamine oxidase-B(MAO-B)C| &A =X : Catecholamine(CA)A A7
9EAS Hste 242 4zl MAO-B &4 542 Kalaria 5(1987)
o Whol wet Hy0.9 AeE 7122 S48t 2 Ad#ed 100mM
Na—Pi buffer(pH7.4) €% 460ul, 30mM sodium azide € 70ul, ¥ Z3Z
TAE 100pE 22 & 7] 2 A2l 10mM benzylamineS 70pl2 ¥ O H A
37C 2z A 303 7FAT 18] al Rl A Aldds Al
WA 1.8mM 2,2'—azino—bis(3—ethyl benzthiazoline—6—sulfonic acid) 500ul<-
Y=tk 5% & AAHE BAEo lE 5 units horseradish peroxidase
50U B Sl 53 & AT 1027 At F 5% SDSE
3k 0.75M hydrochloric acid 250ulS 7 Algd 3o Y oA thAa] 5%3F &
A 71}k, 7] A A kel 10mM benzylamined YA &S blankE tET2

ato] 414nmell X FF=E SAs] MAO-Be] &4d<S 43kl

D AIEFE
=542 BALB/c "}$-2~9¢} Spraque Dawley HEZE ALg35Fo] Alge) &8 A
) WA sglon, ZEASAY 5= 23+1TC, 55 50~60%S 543519t}

T

Eg 12417bvkeh skah gho] MR =S AL We U,

@ ZHAIE W<

o}

Q-22HE A EY Ry e collagenase perfusion WHS  AF83H% T

Perfusion 891 ° &4 HBSS(Hank's balanced salt solution)& AF&3}3it). Fg

3 ZFA| ¥+ hormonal AB mediumo] S EFA|# tryphan blue= A 4A3ste] A

ZAFSFAL AEE] 90%01 42l AR AT AEFE 1x10°ml= 34

o] AE FAM 3mlE collagen(Vitrogen 100)¢] A A& ¥ 60X15mm petri

dishell platingd}ed CO; incubator(5% COs, 37C)oll A vj&EsFG Tl v A ZF 44
b 3w e Zol= u) BRAE A ke AEE A AL 2087+ O ul AE}o]
A XE7F 243 mono layerE A3 AFE3S T
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@ In vitro 7Y=5A A1E
Collagenase liver perfusion techniqueol] &3 ©Eujd7|E<=EA] A& r}gko
TA3 Ao EFHFE PxrLoz g A gt 5L (MeOH, n—hexane,

chloroform, ethylacetate, n—butanol @ water extracts)< *]2]3}aL, 3+ A7+ F o

7 EAEARE AH 7 bromobenzenes ko] 2 Ayt 1elar 5417
%o protein §A TEHE ALY FEEY FF = U 154 dATHS

7 ek Th
m ZEMZE LHOA protein R HH : IHAIE W9 protein ] S
AL wjkdol *H-leucine(5uCi/plate, 0.38mM)S F7}ste] 2417k &<t
labelling ¢+ %, MXE AFH st 5L 20% TCAE 7}sle] 2000 gl A
1087 A& S AAHES 10% TCAZR 23] AAstar 1IN NaOH=
digestionA] # radioactivityS =43t}
= BromobenzeneO| 2|3}0 QEEl ZHM|ZO| ZH=A Z O} : Bromobenzene<
B ERY ALE SAee 7P 2 AFEEE He R, —’E"LQ Al 3.0 A
A vro R HlEE = lactic acid dehydrogenase(LDH)9] FAEE =3
of AEELGEY] ARE ARESIUTE S5 3 AlEufol A wjeFe o
=¥+ LDHY A E=E Agtstxls #4171 (FUJI DRI-CHEM 3000, Japan)
£ o] &ste] SABFORA F £ oF-E ddsklnt

JIN‘

o %

AFR SR (CCL) = oll A4S Fv tx24 e 2424 1 54 A7t Bol
o] &5 a1 . A EErAE FolA AR o] CClseb Cl free radical® ==
o] free radicale] FFA|ES] Ex3}X|l4ko] 2F8-3}o] lipid peroxidations ¥ 2.7]
7] m Folgtm A iy, &3 D-—galactosamines  gHEg] o}
lipopolysaccharide (LPS)$} $HA| T8t S 745, Azt 733 frAks 3k &4
S fFEsleE AR dEA Jorn=m e A AFtdd Wol] o]&x i
2 ATl A= SD HEE 8F (7 3nkg]) o2 Ui, ofdl AHXE sHA &
W Z7 3 AL gelAs i D—galactosamine/ LPSE E7F ) FASE A Z+

o Zbzbe] A W Ext 3 E(MeOH, n—hexane, chloroform, ethylacetate,
n—butanol ¥ water)& g3t IFo g2 FESl] Ao, Z}Zbeo] ethyl
5l FEEES 10mgkg AES AT T on, 2447k FHol| A%
Al AFste] 3 71eS ST
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m HOH L glutamate-oxaloacetate transaminase(GOT) 2 glutamate- pyruvate
transaminase(GPT) M E Z=X : /n wivo Ad 2 4$ P=o] AlF3teks
£ 0.5ml/kg, body weighte] &80z E7 Filsly, A @izt Algs
At steb s A Aol BT Folsilth 24A13F ol AFA SRR S| o
2 Q1% 7 &4 A ety felEo] 4es= GOT 3 GPTe 24

S5 5437] 95k AgAdste] 3087 4CTollA Bxe &, 3000rpmel

Al 2087 AR serumS Ao, S st AtEEA 7 (FUJIT
DRI-CHEM 3000, Japan)& °|-&3to] Ao mA 3 E49 oF 5 A
Skttt

m  D-galactosamine/LPSOf| 2|3t0f Q= Zr=Mo| CHst Zap @ A=
D—galactosamine(300xg/kg) ¥ LPS(30ug/ke)S 7} FA el om F54]

=<
= AG  F4359tr. D—galactosamineo] 93 7EAF 7)FS
&

gl
il

galactosamine©] A|EW oA UDPet Agste] UDP—hexosamines A3t
SO 24 RNASF @9 ghdo] Ad] E erestE e o] S x5t 2

T AEY &S doyE Zow dYA drk. B AFo A= H=d
D—galactosamine +LPS A 2] 4A|3F $o] NS 2H3sFe] GPT, GOT % vy

ol
N
—GT(glutamyltransferase) TN EE 434}

opAxte]l gwjitEl s 4F9] S @Il Table 3.3.6°] YEFHATE 6572 vAE

g 4= Aoy, S typhymurium 3 E. coli

< sk WY PAEe distdE B ofAAE
= A omE Fa Ak a8y R E

= =

0157:H17
St ElA

ol
Lo
1>
ol
Biiy

O wro ==
- B FTH
[e3]

B T

Haok Z4zte] gujitEEE B n—hexane ¥
coli. S. aureus, S. typhimurium, E. coli O157:H17 59 Aol A H]
35S YEN 1AL, chloroform % ethylacetate ¥-& oA+ B4 o] 2Fs}7]
SHAIRE, FX|iE AQg BE AlelA darEs Btk dAPE £ HEEY
Q1 methanol +82 BlaA FAo] & BEHER A5 % oo
S R2A FZAke] F4 polyphenolF+E H|ZEH amino acids, flavonoids, caffeine
o] T FhHrEo] As AOE odEER HuA F e vERd e R T)dis)

utans

SIS
3
o
it
XWE
0 for mE rr oo &y N O o
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ot didvs g Fede] e AA= @9kt ey
& UERIYh 22y olE g e AAlEA &

22
o] YRS WAT F YS RO Jlhsta ek,

Table 3.3.6. Antibacterial effects of 4 solvent fractions from Camellia sinensis

Diameters of clear zone(mm)

Extracts ( C%I.C' )

pedse su[fz)ﬁ/]s S. mutans E. coli 5. aureus typlnmunum 05576121]{7

1000 11 13 14 12 12 12

800 11 13 14 11 12 12

n—Hexane 600 — 13 14 10 11 12

extracts 400 - - 13 — 10 12

200 - - 13 - 9 -

0 — — — — — —

1000 10 - 12 12 11 10

800 10 — 11 12 11 10

CHCI3 600 9 - 10 11 9 10

extracts 400 - - - - - -

200 - - - - - -

0 — — — — — —

1000 12 12 13 13 13 12

800 11 — 13 12 12 11

EtOAc 600 10 - 11 12 12 10

extracts 400 9 - 10 - 11 -

200 - - 9 - - -

O — — — — — —

1000 10 10 11 11 12 12

800 9 9 11 10 12 12

MeOH 600 9 - 10 - 11 11

extracts 400 - - - - 10 10

200 - - - — — -

O — — — — — —
oAt AE g 450 stetEo] ik It A3 AI= Table 3.3.70 HER
Atk 657 Aol tiste] Autdor 1E FES JepIX T 284 st
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$-o= E coll W5k

ol e rds YEhllth 53] 3 Al AREE 4%

CS—4wto]l E. coli O157:H17° Ft=3 UESlS o]t

2 mefel rdES Yehgla, CS-8% S aweus E S

typhimurium, B. subtilis, E. coll W3ste] =& YR oY FE7)F Yol
= g oAl Ao® Ut

Table 3.3.7. Antibacterial effects of 4 isolated compounds from Camellia sinensis

Purified Conec. Diameters of clear zone(mm)

samples (ug/disc) B. . S. E. coli
subtilis S. mutans E. coll S. aureus typhimurium O157:H17
1000 11 12 16 12 12 -
800 10 11 16 12 12 -
600 9 10 16 - 12 -
CS-3
400 - - 14 - 11 -
200 - - 14 - 11 -
0 — — — — — —
1000 12 10 13 14 12 12
800 10 - 13 12 11 10
600 - - 13 11 11 -
CS—4
400 - - 13 - 10 -
200 - - 10 - - -
0 — — — — — —
1000 9 9 11 10 10 -
800 9 - 10 9 10 -
600 - - 9 - 9 -
CS—6
400 - - - - - -
200 - - - - - -
O —_ — — — — —
1000 12 10 10 13 13 -
800 11 - 10 12 12 -
600 11 - 9 10 11 -
CS—8
400 9 - - - 10 -
200 - - - - 9 -
O —_ — — — — —
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2) ¥95E4

7}

ol

ORIt A H2]et 9F2] compoundel Tidle] COX—19 st x| Agolr=
CS—83} 9914 90.48%}F 89.99% 2] A &AS W T} o]+ aspirin, ibuprofen % naproxen
59 51.46~58.41%4 %9 AAEdHT D53 =2 o= YeERRTH(Fig. 3.3.12).

Cyclooxygenase-1

100.00 90.48 89.99
80.00 -
Q
S 41
%’ 38 55.75
S 60.00 3146
44.02
ot 40.09
S 3331
= 40.00 - 30.07
i 23.70 26.95
E 17.92
20.00
000 | | | | | | | | | | |
2 £ & = I ® W v ® T w o
E S g2 9 9 S 77T 709 9 9
2 8 8 ?n v ! o\ !N N N w
7] = B o 0 U O 0 LU L L O
< =5 S
2 z

Tested samples

Fig. 3.3.12. Cyclooxygenase—1 inhibition effects of compounds isolated from Camellia

SInensis.

COX—20l 3+ A& CS—83}F CS—90lA] 47.24%2} 80.86% = R4 A vhgkch

o5& COX-1¢] A%sh mhazhxolold Aedel st gk & & o,
o5 AelAQ) E U g7 ARellE AARAE Belstn & 5 QA

upebA opatREE Eeld seteEe] Audds oAl WA AEsoR & A
o2 B
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Fig.

Cyclooxygenase-2

100.00
80.86
80.00 -
Q 63.79
z 54.42 5703
% 60.00 - 47.24
=
2
- L
2 40.00
£ 17.00 18.64
S : : 17.19
20.00 - 1337 11.03 10.96
320
000 | | | |
: = = & = ©~ ® ¥ © ® T wn o
= 2 a =) —} > - — - [\ [\ (]
T S S S S S S NS
Z & 500 000U UJ 00U
_g =
= Z

Tested samples

3.3.13. Cyclooxygenase—2 inhibition effects of compounds isolated from Camellia

SInensis.

AA FEIAEL MCF—7e MAFAAZ TaAIZ 2AAA 2IH 5
TR H7tete] GAE FAYgA AEES ol Ay Table 3.3.8, 3.
of. ek AlESl MCF—7 A2 749~ chloroform ¥ butanol #& Eo|A Z}
36.44%<}F 35.80% (0.2mg/ml) o] M FAAA A7} AL, AR Aol &
o] &A1} catechin® et AAE =294 HAEE 43.69% (0.04mg/ml),
flavonoids®! luteolin®] F2 A &3 34.54% (0.04mg/ml), 18]l 9Fvfol] ofj=F
EA3H= quercetin® A A &= 33.60% (0.04mg/ml) o2 FH A}

=
9

o e
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Table 3.3.8.

mushroom on cell proliferation in MCF—7

Inhibitory effect of fractional extracts from

fermented tea by

Inhibition rate (%)

Conc. (mg/ml)

0.2 0.1 0.05
Methanol layer 20.66+1.12" 12.784+0.67* 11.67+2.68°
Hexane layer 30.9540° 31.744.24° 26.34+1.12%
Chloroform layer 36.44+2.90" 33.44+2.23" 31.0740.22°"
Ethylacetate layer 19.24+1.34° 14.83+1.78% 9.624+0.67*
Butanol layer 35.8042.90" 33.44+4.91" 19.87+3.12"
Water layer 25.55+4.91°% 20.82+2.68" 9.94+2.90°

1. Values are means=SD, n=3

2. Values followed by different letters are significantly different at p<0.05

Table 3.3.9. Inhibitory effect of some extracts from fermented tea by mushroom

on cell proliferation in MCF—7

Inhibition rate (%)

Conc. (mg/ml
onc. (mg/ml) 0.04

0.02

0.005

34.5440.67%"
29.81+0.67°%

Luteolin

L—Theanine

Catechin 43.69%4.24°
Tea extract 30.4441.56°%0E0
Kaemperol 38.01+6.02"
Quercetin 33.60+3.35™"

32.49+0.89°"
24.76+4.68"°%
41.33+2.68"
29.8141.11°
31.86+4.46%¢"
23.03+£7.14™°

24.6141.78%
26.6641.12""
24.61+3.13"
26.18+0.45%¢4f
18.6140?
19.56+1.78%

1. Values are means=SD, n=3

2. Values followed by different letters are significantly

AA A7 H- A
S FEEE UL
3.3.11% 2ty AFgAFAAME
(0.2mg/ml) o] A FAdAaH}7E 9
(25.07%), buthanol 3%

AL, A4 HEY

SREAERER
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°] HeLaol] WA TAA =
4

¢l Hela A|¥9

g Al 7]

RIS

oFop i

m\m

=

2} A8 %
A=
7 $-hexane
31, 0.2mg/ml &

(22.75%), water =32
kaemperol< 63.12% (0.04mg/ml)o=2 =4

W], ethylacetate
35 (24.73%)9 =24 &7}

different at p<0.05

f
S e
ot
i

18 FE=
Table 3.3.10,
g &l A 35.96%
H 3] 2

o=
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Table 3.3.10. Inhibitory effect of fractional extracts from fermented tea by

mushroom on cell proliferation in Hela

Inhibition rate (%)

Conc. (mg/mL)

0.2 0.1 0.05
Methanol layer 17.28+2.67%¢ 16.1241.44%° 13.36+2.74%
Hexane layer 35.96+1.71f 32.72+1.51°% 29.24+0.27"%f

Chloroform layer  15.1040.68" 14.08+0.62"* 13.75+0.55""
Ethylacetate layer 25.0743.42" 21.20£2.05% 14.38+1.85®
Butanol layer 22.75+£12.05  19.89+5.00a™¢ 12.97+4.79°
Water layer 24.73+1.03% 17.38+1.103*° 12.38+6.98°

1. Values are means*SD, n=3
2. Values followed by different letters are significantly different at p<0.05

Table 3.3.11. Inhibitory effect of flavonoids from fermented tea by mushroom

on cell proliferation in HeLa

Inhibition rate (%)

Conc. (mg/mL)

0.04 0.02 0.005
Kaemperol 63.12+1.10° 58.37+1.92° 45.554+11.98¢
Quercetin 24.35+4.45% 22.0740.00"* 19.26+1.37%
Luteolin 35.29+3.22° 31.32+1.71% 26.6740.48%

1.Values are means£SD, n=3.
2.Values followed by different letters are significantly different at p<0.05.

AA| ZHEAMIERQ] HepG2oll WA AN = HaEA N YA FEH FE5225 5
A2 F7tete] dAE SAGA s dobd A= Table 3.3.12, 3.3.13%
2ok, ZFFAIEQl HepG29 A$0.2mg/m e wl, hexane 28 E (39.18%),
chloroform &% (39.70%), methanol 3% (35.16%), butanol +&&
(33.18%), ethylacetate ¥&E(30.56%) 18] 3 water =& (26.80%)2] &2 <]
Ag7 S=45A. 0.04mg/ml o] =Y W, catechin, tea extract, kaemperol,
quercetin, luteolin Z2]3l L—theanine® SAJAa = Z17F 46.03%, 43.31%,

40.96%, 38.82%, 33.70% 183 30.72%% =A% T}
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Table 3.3.12. Inhibitory effect of fractional extracts from fermented tea on cell

proliferation in HepG2

Inhibition rate (%)

Conc. (mg/ml)

0.2 0.1 0.05
Methanol layer 35.16+2.44" 29.10+1.26°%" 20.92+0.07™
Hexane layer 39.18+2.66! 31.45+.77%" 25.39+1.48°%"

Chloroform layer 39.70+1.18" 29.36+5.17°%" 25.3945.76°%"
Ethylacetate layer  30.56+0.07"®"  28.16+0.66™"" 24.824£3.77°%"
Butanol layer 33.18+2.73" 23.9840.66°% 20.06+2.51°
Water layer 26.80+0.52"4 22.15+1.33™ 3.81+0.07"

1. Values are means=SD, n=3
2. Values followed by different letters are significantly different at p<0.05

Table 3.3.13. Inhibitory effect of some extracts from fermented tea by mushroom

on cell proliferation in HepG2

Inhibition rate (%)

Conc. (mg/ml)

0.04 0.02 0.005
Kaemperol 40.96+5.76%" 30.20+1.92¢ 16.46+1.11"
Quercetin 38.8245.10" 24.35+5.62% 8.20%.99™
Luteolin 33.70+0.07" 21.00£1.77¢ 10.34+2.36%
L—Theanine 30.72+3.10 23.25+2.29° 11.49+4.88%
Catechin 46.0340.22" 38.66+1.33"" 34.90+1.03"™
Tea extract 43.31+6.42" 36.89+0.30"" 10.97+3.40®

1. Values are meansxSD, n=3
2. Values followed by different letters are significantly different at p<0.05

AA gt HT-299] WAFAANZ 2aA A3 B F5ES
TEHE H7 A S29A4 A=E dold A= Table 3.3.14, 3.3.159}
2o gt HT-299 7%0.2mg/mY uw, hexane & (10.84%),
chloroform (25.84%), methanol W& & (38.91%), butanol &=

(24.41%), ethylacetate 8 E(24.46%) 18] 1L water +8% (30.35%) 9]

Aadrt SAHEJAC. 0.04mg/ml o] FEY

I &= Zhzy 38.42%, 91.63% 183l 50.84% % =A% Q).

luteolin ¢ =2
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Table 3.3.14. Inhibitory effect of fractional extracts from fermented tea by

mushroom on cell proliferation in HT—29

Inhibition rate (%)

Conc. (mg/ml)

0.2 0.1 0.05

Methanol layer 38.91+7.28" 18.1740.49™ 8.66+2.31°
Hexane layer 10.84£0.49™ 6.6840.49" 4.0640.70"
Chloroform layer 25.8440.147" 24.50+0.35™ 23.2740.427°"
Ethylacetate layer 24.46+0.56"" 22.8240.49™" 20.84+0.77"%
Butanol layer 24.4140.63° 21.1940.70% 18.0740.49¢
Water layer 30.35+1.19" 21.49+1.68%" 13.71£0.07°¢

1. Values are means=SD, n=3

2. Values followed by different letters are significantly different at p<0.05

Table 3.3.15. Inhibitory effect of flavonoids from fermented tea by mushroom on
cell proliferation in HT—29

Inhibition rate (%)

Conc. (mg/ml)

0.04 0.02 0.005
Kaemperol 38.4242.94" 37.514+1.28" 22.42+6.41°%
Quercetin 91.63+0.21°° 65.54%5.46¢ 23.96+2.10™
Luteolin 50.84+0.21° 50.64+0.21° 31.68+1.40™

1. Values are means*SD, n=3

2. Values followed by different letters are significantly different at p<0.05
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e

3 &
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Fig. 3.3.14% Ames testyol] 93+ 3 EHo|s 513l Alzlolt). Ames
test= WA TAIAZ BHEA T AR B 220 71428 Eolmol 5o b
st A&l @¥ Table 3.3.16, 3.3.1794 Salmonella typhimurium TA98°) ojgh
7zt £852 H5=7F 0.6mg/plated W EAR O] A &L hexane &= (60.56%),
chloroform #2& (64.58%), ethylacetate ¥2& (68.45%)2] oA a3/} S4H
e}, 0.1mg/plated ull, catechin, tea extract, luteolin 18] 3 L—theanine® A

3= 63.17%, 23.58%, 56.76% 18]aL 39.23% = =},

mﬂ

e A
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Fig. 3.3.14. The pictures of AMES test against Samonella typhimurium TA—98 &
TA-100.
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Table 3.3.16. Antimutagenic effect of fractional extracts from fermented tea by
mushroom on mutagenicity induced by 2—amino—3—methylimidazo—[4,5—f]
quinoline 1Q;0.2ug/plate) for Salmonella typhimurium TA98 2053(1IQ)

Concentration Revertants/plate Inhibition rate
(mg/plate) P (%)
Spontaneous 35.5+4.95%"
Control 652+25.46™
0.1 561.5+7.78" 11.43+1.23™
MeOH layer 0.3 394.5+16.27%" 37.77+2.57°%
0.6 259+26.87b°" 59.14+4 24"
0.1 413.5+4.95%" 34.78+0.78°%
Hexane layer 0.3 307.5+£36.06* 51.49+5.69"F
0.6 250+70.71" 60.56+11.15"
0.1 537.5+34.65" 15.2245.47%
CHCls layer 0.3 46241.41™ 27.12+0.22%
0.6 224.5+26.16" 64.58+4.13!
0.1 359.5+51.62° 43.29+8.14%"
EtOAc layer 0.3 324.5+38.89%" 48.81+6.13"k
0.6 200£18.38°% 68.45+2.90™
0.1 624.5+13.44" 1.49+2.12°
BuOH layer 0.3 438+16.97" 30.91+2.68°"
0.6 338.5+51.61°¢ 46.60+8.148
0.1 709.5+67.17" 11.90+10.59°
Water layer 0.3 451.5+24.74" 28.78+3.90°
0.6 355435.35° 44.00+5.58%"

Values are means=SD, n=3. Asterisk means a significant difference by ANOVA test:

xp<0.05; different letters are significantly different at p<0.05
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Table 3.3.17. Antimutagenic effect of some extracts from fermented tea by
mushroom on mutagenicity induced by 2—amino—3—methylimidazo—[4,5—f]

uinoline(1Q;0.2ug/plate) for Salmonella typhimurium TA98

Concentration Inhibition rate

(ng/plate) Revertants/plate (%)
Spontaneous 35.5+4.95*
Control 1728+39.60™
0.2 529.5+71.42" 68.85+4.20"
Catechin 0.1 626+5.66" 63.17+0.33%
0.05 750.5+72.83¢ 55.85+4.28°
0.2 785+21.21% 53.8241.25°
Tea extract 0.1 1299+1.41% 23.58+0.08*
0.05 1368+45.25% 19.52+2.66°
0.2 547+4.24 67.82+0.24%
Luteolin 0.1 735+£21.21% 56.76+1.25°
0.05 94547.07% 44.41+40.42"
0.2 980.5+14.85°" 42.32+40.87"
Theanine 0.1 10334+117.38° 39.23+6.90"
0.05 1042.5+7.78" 38.67+0.46"

Values are means*=SD, n=3. Asterisk means a significant difference by ANOVA test:

xp<0.05; different letters are significantly different at p<0.05
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Table 3.3.18, 3.3.1991* Salmonella typhimurium TA100°] g 7} &2 & ]
E=7F 0.6mg/plated E o] A& hexane ¥8 & (87.91%), chloroform
B (75.03%), ethylacetate ¥ (86.26%)2] A &37F S = ATE 0.1mg
/plate W], catechin, tea extract, luteolin L8]3 L—theanine® A&+

21.35%, 35.61%, 36.46% —1¥)3l 53.15% = =A<},

Table 3.3.18. Antimutagenic effect of fractional extract from fermented tea by
mushroom on mutagenicity induced by 2—amino—3—methylimidazo—[4,5—f]
quinoline (IQ;0.2ug/plate) for Salmonella typhimurium TA100 2054(1IQ)

Concentration

Inhibition rate

(mg/plate) Revertants/plate (%)
Spontaneous 119.5+0.71*
Control 763+2.83%
0.1 282+94.75® 72.9941.76%
MeOH layer 0.3 21241.41% 62.94+12.45%
0.6 205.5+13.44™ 72.1440.18%
0.1 312.5+£294.86% 58.93+38.75%
Hexane layer 0.3 108+26.87* 85.80+3.53%
0.6 92+4.24° 87.91+0.56"
0.1 279.5243.97% 66.42+26.85%
CHCl; layer 0.3 255.54+20.44® 63.27+31.49%
0.6 190473.54% 75.03+9.66™
0.1 374+5.66° 50.85+0.74*
EtOAc layer 0.3 149+83.44% 80.42+10.96%
0.6 104.5+14.85 86.264+1.95%
0.1 325.5+£30.41% 57.22+43.99%
BuOH layer 0.3 292.5+67.18" 61.56+8.82%
0.6 236+2.83% 68.98+0.37%"
0.1 213+73.54% 75.4946.78%
Water layer 0.3 197+76.37% 72.01£9.66™
0.6 186.5+£51.62% 74.11410.04®

Values are means®SD, n=3. Asterisk means a significant difference by ANOVA test:

*p<0.05; different letters are significantly different at p<0.05
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Table 3.3.19. Antimutagenic effect of some extracts from fermented tea by
mushroom on mutagenicity induced by 2—amino—3—methylimidazo—[4,5—f]

quinoline (IQ;0.2ug/plate) for Salmonella typhimurium TA100

Concentration Inhibition rate

(ng/plate) Revertants/plate (%)
Spontaneous 119.5+0.71%
Control 763+2.83%
0.2 516.5+17.68°" 32.1342.32"F
Catechin 0.1 598.5+£67.17" 21.354+8.83"
0.05 707.5+0.71% 7.03+0.09*
0.2 397.5+16.26° 47.76+2.14°
Theanine 0.1 490+106.06% 35.61413.94°
0.05 563+73.54°" 26.01+9.66"
0.2 280+14.14" 63.20+1.86™
Tea extract 0.1 483.5+9.19%* 36.46+1.21°%
0.05 540+45.25" 29.04+5.95"
0.2 307.5+6.36" 59.59+0.84%"
Luteolin 0.1 356.5+14.84" 53.15+1.95™"
0.05 422446.66 44.54+6.13%"

Values are means*=SD, n=3. Asterisk means a significant difference by ANOVA test:

#p<0.05; different letters are significantly different at p<0.05
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HAFAIA Z A AR BEH FE2E9 A4 28 Eddolso] gt
A& @&¥= Table 3.3.20, 3.3.2190 A Salmonella typhimurium TA1000] 3l z+
B3 & o] w7} 0.6mg/plated EAWo] A& hexane ¥ E (73.83%),
chloroform &% (75.08%), ethylacetate ¥+3 & (76.5%) % butanol &=
(83.75%)2] A a¥r} SAHEHAY. 0.1mg/plated W, catechin, tea extract,
luteolin “28] 37 L—theanine?] YA & 3}+= 65.16%, 21.0%, 54.41% “12]3L 51.66%
2 4%}

ol

Table 3.3.20. Antimutagenic effect of fractional extracts from fermented tea by
mushroom on mutagenicity induced by N—methyl—N'—nitro—N—nitrosoguanidine
(MNNG; 0.4ug/plate) for Salmonella typhimurium TA100

Concentration Revertants/plate Inhibition rate
(mg/plate) (%)
Spontaneous 68.5+2.12*
Control 583.5+23.33"
0.1 138.5+21.92' 15.16+9.66°
MeOH layer 0.3 187429.70°% 68.83+4,95%"
0.6 509+57.98"" 76.91+3.65"
0.1 294+25.46° 51+4.24%
Hexane layer 0.3 261.5+13.44° 56.4142.24°%
0.6 157+26.87" 73.83%4.48"
0.1 149.5+0.71"¢ 67+12.26%"
CHCl; layer 0.3 167.5+30.41 72.08+5.06"
0.6 198+73.54" 75.08+0.12"
0.1 141+1.41% 37.5+3.77™
EtOAc layer 0.3 24741414 58.83+2.36°
0.6 375+22.63"" 76.5+0.24"
0.1 97.5+13.44%" 38.16+5.89"
BuOH layer 0.3 186.5+4.95°" 68.9140.828"
0.6 371+35.36™ 83.75+2.24"
0.1 421+14.14" 29.83+2.36"
Water layer 0.3 330+35.36 45+5.89%
0.6 256.5+4.95% 57.25+0.82°"

Values are means®SD, n=3. Asterisk means a significant difference by ANOVA

test: *p<0.05; different letters are significantly different at p<0.05
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Table 3.3.21. Antimutagenic effect of some extracts from fermented tea by

mushroom on mutagenicity induced by N—methyl—N'—nitro—N—nitrosoguanidine

(MNNG; 0.4ug/plate)for Salmonella typhimurium TA100

Concentration Revertants/plate Inhibition rate
(mg/plate) (%)
Spontaneous 68.5+2.12*
Control 583.5+23.33"
0.2 161.5£0.71"" 73.08+0.12""
Catechin 0.1 209+1.41% 65.164+0.245"
0.05 276+7.07{ 54+1.18°"
0.2 229+26.87°% 61.83+4.47%
Tea extract 0.1 47445.66™ 2140.94"
0.05 552+43.84! 8.00+7.31°
0.2 178.5+13.43°" 70.25+2.24"
Luteolin 0.1 273.5%£19.09" 54.41+3.18°%
0.05 332.54+27.58¢ 44.58+4.59%
0.2 132.5+27.58" 77.91+4.59'
Theanine 0.1 290+19.80" 51.66+3.29%
0.05 338.54+13.43% 43.58+2.24

Values are means=SD, n=3. Asterisk means a significant difference by ANOVA test:

xp<0.05; different letters are significantly different at p<0.05
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Table 3.3.22, 3.3.23°\ 4 Salmonella typhimurium TA98° w3t z} H-3E 9
=7} 0.6mg/plated EdAWol AL hexane +8 & (79.33%), chloroform
3 E (75.83%), ethylacetate w3 & (80.83%)2] oAl &7} SAHACE. 0.1mg
/plate W], catechin, tea extract, luteolin Z#]3l I—theanine® SA &I+

78.91%, 44.25%, 39.83% 1¥]al 61.41%% A ¥ A}

Table 3.3.22. Antimutagenic effect of fractional extracts from fermented tea by
mushroom on mutagenicity induced by N—methyl—N'—nitro—N— nitrosoguanidine
(MNNG:;0.4ug/plate) for Salmonella typhimurium TA98

Concentration(mg/plate) Revertants/plate  Inhibition rate(%)
Spontaneous 19.5+2.12%
Control 505.5+7.78%
0.1 225+7.07% 62.5+1.17%
MeOH layer 0.3 125+7.07" 79.16+1.17¢
0.6 110£0.00" 81.6+0.00%
0.1 425+91.92" 29.16+15.32°
Hexane layer 0.3 300+56.56° 50+9.42"
0.6 115+35.35" 79.3343.77°
0.1 325+35.35° 45.8345.89"
CHCls layer 0.3 220+42.42¢ 63.33+7.07¢
0.6 145+21.21°¢ 75.8343.53°
0.1 240+14.14% 60+2.35%
EtOAc layer 0.3 1504+14.14 75+2.35¢
0.6 115+7.07" 80.83+1.17%
0.1 355+7.07¢ 40.83+1.17"
BuOH layer 0.3 215+7.07% 64.16+1.17%
0.6 125+21.21" 79.16+3.53°
0.1 22040.00% 63.33+0.00°
Water layer 0.3 115+7.07" 80.83+1.17%
0.6 80+0.00"" 86.6640.00°"

Values are meansxSD, n=3. Asterisk means a significant difference by ANOVA test:

#p<0.05; different letters are significantly different at p<0.05
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Table 3.3.23. Antimutagenic effect of some extracts from fermented tea by
mushroom extract on mutagenicity induced by N-methyl—N'—nitro—N-—
nitrosoguanidine (MNNG; 0.4pug/plate) for Salmonella typhimurium TA98

Concentration Revertants/plate Inhibition rate
(mg/plate) (%)
Spontaneous 19.5+2.12%
Control 505.5+7.78"
0.2 55.5430.40° 90.75+5.06"
Catechin 0.1 126.5+£10.60" 78.91+1.77%
0.05 266.5+12.02° 55.58+2.00%
0.2 179.048.48% 70.16+1.41"
Theanine 0.1 334.54+38.89% 44.25+6.48°
0.05 408.0+7.07™ 3241.17*"
0.2 253.5+2.12 57.7540.35%
Tea extract 0.1 361.0£50.91° 39.83+8.48"
0.05 445.5+4.95" 25.75+0.82*
0.2 213.0+4.24°" 64.5+0.71°
Luteolin 0.1 231.5+2.12% 61.41+0.35%
0.05 314.5+14.84" 47.58+2.47¢

Values are means®SD, n=3. Asterisk means a significant difference by ANOVA test:

*p<0.05; different letters are significantly different at p<0.05

Salmonella typhimurium TA983 1000149 AH, 74 SAHo| Lo 3t
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2E5o0] AX 7 Harman(1956)°] 2oJ&] #|etw »=3}2] TFree Radical Theory,
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D akaTE Alure] Aoyt e gl dakE A ste] A EE Ik
3} %) 4 (lipid peroxide ; LPO), AF3}ebul 2 (Oxidized protein ; OP) % a4 Ako] Al3}
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A AT B2 = A1) Helzh A e F-thd A (unpaired electron)
2 7bd EorAsr AlAFetERA] FS ouli A= hydroxyl radical(OH),
superoxide radical(Os), hydrogen peroxide(H:0s) & nitric oxide(NO) So]
o YW o2 Ak wksE 42 9lE peroxyl radical(LOO-) el alkoxyl
radical(RO:) &% X3t} Superoxide radical®] &AL 4534k (triplet
oxygen)7b UFEFM&(0)2  WIEAY, oUW HAE HH  wolEd
superoxide radicale] A EE=H, oAl tA] HAE WrolEo]lWH  hydrogen
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o] WS FAbsle] H7bstaral shQlth. Table 3.3.24, Fig. 3.3.159+= SD #=
¥ Ao 45 Eolo] MAE superoxide radical®] ol t)dk Al MFx} F=
o] s xAg Zolt, & AMtaxt &5 5% TS AMRE Ha e A
Foll A 7Hd 2 108+3.780 nmol/mg protein® A thxto| H]&te] 30.3%
AA AAAERCH, 10% FHAEE Hl AP E A= AmiF o] &
So] xRy 25.8% AA A E AL

Table 3.3.24. Effects of AFGT extracts on superoxide radical formation in brain
of SD rats for 4 weeks

Superoxide radical formation

Test groups ) Decreasing rate(%)
(nmol/mg protein)

Control 155+4.543% -
AFGT-1 1344+3.985 86.45"
AFGT-2 126+4.109 81.29
AFGT-5 108+3.780 69.68
AFGT-10 115+5.339 74.19

* Mean£SD with 6 SD rats, °, Content of sample/content of control

Superoxide radical formation{nmol/mg protein)

-B2328828

e

Contrel AFGT-1 AFGT-2 AFGT-5 AFGT-10

Fig. 3.3.15. Effects of AFGT extracts on superoxide radical formation
in brain of SD rats for 4 weeks.
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Table 3.3.25. Effects of AFGT extracts on lipid peroxide content in brain of
CD rats for 4weeks

lipid peroxide content

Test groups ) Rate(%)
(nmol/mg protein)

Control 1.984+0.453% -

AFGT-1 1.65+0.447 83.33"

AFGT-2 1.39+0.379 70.20

AFGT-5 1.37+0.562 69.19

AFGT-10 1.35+0.475 68.18

® Mean£SD with 6 SD rats, °, Content of sample/content of control.

= b #aasE Hre AR E 9 =] ¥ 2Z o PAE ks A ZF
S 1.654+0.447 ~ 1.35%0.475 nmol/mg protein ©.2A] H7}&o] WS 4= ZFolu=
kol om el Hlake] 68.18 ~ 83.33 % F=olUth. wEbA Al ukg 2}
FEEL e

v oEdon HasHde] AHFe BaATE Aow Yt @
(e}
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lipid peroxide content (nmol/mg protein)

2 -
1.5 -
1
0.5

Control AFGT-1 AFGT-2 AFGT-5 AFGT-10

Fig. 3.3.16. Effects of AFGT extracts on lipid peroxide content in brain of
CD rats for 4weeks.

@ Acetylcholine(ACh)9] ¥+
Aol ABHEELE F3] BARE a5 A dixAd AEdGEdoe] vt

2 oM = (acetylcholine ; ACh)o|t}. oA=L Aol BE ¥ o AldxA
N A A2 (synapse) oF AH 2 Abo] o] Al A G At 7Y T
g AARGELAR 4HA vk Alzheimer's =914 X wje] 7P Azl 29l
o E3] Fd7ld wHate] HxlAl HAle] FHstE Zefgrh. 1 Adel o
A= o} sinpReel dixIde] JdAY FUY wARIAAGE

A A
A= AChE #H))e] e ottt dejA 9l

2 AT E AhdEA FEES] A 2 Asndas dess Ast
A3 | HxAo] H7b F incubation AlZrel wE ACh FHS XA
Table 3.3.26%} Fig. 3.3.17°] YeERHATE.

Table 3.3.26. Time scanning effects of AFGT extracts on acetylcholine(ACh)

contents in brain homogenate

Treatments Acetylcholine content (ng/mg protein)
Samples (ug/ml) 15min 30min 45min 60min
Control - 42.92+1.45" 43.11%+2.01 42.98+1.99 40.78+2.46
AFGT-10 10 43.01£2.00 4545+2.87 46.34%£290 46.76x£2.27
AFGT-20 20 44.3211.07 4726221 4854291 49.26+3.11
AFGT-50 50 4541+£3.21 48.32%£2.01 50.12%+0.97 50.07£3.02
AFGT-100 100 43.271£0.87 46.26%3.31 44.05%£3.05 42.24+3.26

4 Mean£SD with 6 SD rats
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I} At g Al 100ug/mlE A28l S WS AlQsta A2 AlZto] =g
+© ACh $&Fo] F7Fstglont, 60t & 1 5ol 7HAskqlT).

53] 2 rax FEES 50ug/ml AelS W, AlxbE A ko] 45.414£3.21 ~
7

o =
50.124+0.97 ng/mg protein®. = A FH o &sle] 71 a37F 53 Aoz e
1)
AN
35
—4— Control -B-AFGT-10 —4—AFGT-20
== AFGT-50 == AFGT-100
50 -
45
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Acetylcholine content (ng/mg protein)

Fig. 3.3.17. Time scanning effects of AFGT extracts on acetylcholine(ACh)
contents in brain homogenate.

@ Acetylcholinesterase(AChE) <] €43

AAAGEDZA AChe FT83ANF AChE &4 AL wl§ Fasih
ACho] pre—synapse endingol| 4] 8] W 271°] post—synapse endingol Al &
Aol Ajtate] AZGAEALOlo] A=S AEgth gy A2 Ap=o] AlYAE
3 MLsty] Hel Al1e] A= Aol ¥l ACh AChEel ¢Jato] 7Hi3)
wojoprt Ft}. 1efud AChES] £H[7F Al =™ ACho] 3] ¥ #] Fsfar =84
of X&Hog Agste] Ay T AEE A3l AHA viuE 25 =
el webA AChE &40 ZA% wig- T8l 2384 ChAT 3 AChE]
gdo] o o] F7kgebH AChe A3 Eaf7t tF o] EhsA 7] wiitol]
& AmAZ d 5 S Aolvh(Fig. 3.3.18).
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Acetyl CoA + Choline Acetylcholine(Ach) Acetate +Choline

ChAT AChE
(Choline acetyltransferase) (Acetylcholinesterase)

Figure 3.3.18. Changes in acetylcholine(ACh)—related enzymes(Vender et al.,
1998)

3lo] A g atel FEES FEHE XE3le] AChEe 4%
Table 3.3.27%} Fig. 3.3.19°] YelfSltt Abdgate] 22 &
o] &Aool FolA= AL WY wEhA A gzt FEFEo] ofAl

gZds 7}
Tadlste sHdE adE YEE Aoz Holx dXu] &Ao] & How
Ve TE 28y 50 pg/mlE A S el H]ste] 100 pg/ml A SRS

o= AChES] 84¢] 45Eo] vleksgit.

Table 3.3.27. Efects of AFGT extracts on acetylcholinesterase(AChE) activities

in brain homogenate

Treatments AChE activity Decreasing

Samples . . .

(ug/ml) (unit/mg protein/min) rate(%)
Control - 178.75+10.45% -
AFGT-10 10 185.09+12.21 103.94°
AFGT-20 20 198.21+9.98 110.89
AFGT-50 50 202.13£13.02 113.08
AFGT-100 100 205.24£10.28 114.82

4 Mean+SD with 6 SD rats, °, AChE activity of sample/AChE
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Fig. 3.3.19. Effects of AFGT extracts on acetylcholinesterase(AChE) activities in

brain homogenate.

® Choline acetyltransferase(ChAT)2] &4
Acetyl CoA<} cholineE €43t acetylcholine(ACh)® THso]
ChATelt}, webA A4 AG 5242 ACh7F el AAdE 4 glojof i
dso] d&sAA Awjel AE o] Foevtal & F US
3.3.28% Fig. 3.3.20-2 A &aate] HAx £ &olA ChAT A4S YEkd Ao
t}.
Table 3.3.28. AFGT extracts on choline

acetyltransferase(ChAT) activities in brain homogenate

Time scanning effects of

Treatments ChAT activity (unit/mg protein/min)

Samples ; 3 : :

(ug/ml) 2min 4min 6min 8min
Control - 5.34+1.45° 5.48+0.99 5.27+1.03 4.89+0.87
AFGT-10 10 5.69+1.24 6.35+0.96 6.28+1.28 5.39%+1.29
AFGT-20 20 5.98+0.69 6.75%+0.88 6.83+x1.26 6.27%1.86
AFGT-50 50 5.76+1.43 6.48%+1.38 6.77£2.07 5.99%1.82
AFGT—-100 100 5.55+1.59 6.03+1.85 6.36+£2.31 5.53%+1.50

? Mean®SD with 6 SD rats

A REake] Aeserh 20 wg/mlelE W 7P = YEben, 6ol 43t
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& WA= 2ol SUtskgl o ol el ofkH FefEolth. Ay diA
=z o] ChAT &9l Hlste] 11.98 ~ 29.60% S7kate A&t Ads
=9 ChAT 2748 20 pg/ml A& WA= S7k8kle, 1 o)de s==
A& welli= 2388 &4de S7hEo] s

10

—+—Control -B-AFGT-10 —4—AFGT-20
2 == AFGT-50 —+=AFGT-100
8 _
? _
® 7 .
5 o ) 1A_-_—‘_"‘—-—--.Q
aq -
3
2min ‘ 4min ‘ 6min ‘ 8min
ChAT activity (unit/mg protein/min)

Fig. 3.3.20. Time scanning effects of AFGT extracts on choline

acetyltransferase(ChAT) activities in brain homogenate.

® MAO—B(monoamine oxidase—B)2] 4]

Monoamine oxidaset™ s&ol| €& wEHo] QoA Algtolyt FFH] ¥}
dHlAM Aol et S7HEt= ARl o] B A dtH(Grote 5, 1974, Noda
1982). o] &4E =3 (DA)OIY AZEU(5-HT) ¥ I tARIEZA =24
YZHA(NA) 59 catecholamines Atslsto] sl a4=2 ¢HA o). 53
monoamine oxidase—B(MAO-B)+& %% oA AAAGEAZAN Z&=
catechol amineZ] AFHdE=HE 37317 wZo] MAO-Be &4 7t A%
3] wAZE He Ao®m e ol

& ool
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Table 3.3.29. Time scanning effects of AFGT extracts on monoamine
oxidase—B(MAO—B) activities in brain homogenate

Samples Treatments MAO=B activity Decreasing rate(%)
(1g/ml) (unit/mg protein/min)

Control - 3.12+1.25° -
AFGT-10 10 2.98+0.88 95.50"
AFGT-20 20 2.76%£0.54 88.46
AFGT-50 50 2.77£0.83 88.78
AFGT-100 100 2.631£0.94 84.29

? Mean+SD with 6 SD rats, °, MAO—B activity of sample/MAO—B activity of control

T3 ¥ ZHeA MAO-Bel #3t AdF2E d4lAte] Bixolnlitslgs A s

24 (Hwang 5, 2003) 59 d3+2 7%

2o @Rl mAE JgFS

Table 3.3.29¢} Fig. 3.3.21¢] Yebfdtt. = 4k whg

gl wel MAO-B2 &Ao] dolxon, Frwa thxato] Hlshe 95,
. ]

AGEAS 93s= MAO-Bo A4S A&z

o7 Bt}
MAO-B activity (unit/mg protein/min)
5 -
4 -
3 -
2 -
1 -
0 | : : | -
Control AFGT-10 AFGT-20 AFGT-50 AFGT-100
Fig. 3.3.21. Time scanning effects of AFGT extracts on monoamine

oxidase—B(MAO—B) activities in brain homogenate.
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Table 3.3.30. Effects of AFGT extracts on protein synthetic activities at

bromobenzene—demaged liver cells

Sample treatment *x10° DPM/mg

Groups (ug/dish) protein Rate(%)
Control - 45.41 -
Bromobenzene 100 20.13 44.33%

100 36.55 80.49
MeOH ext.

200 36.35 80.05

100 28.17 62.03
Hexane Fr.

200 26.43 58.20

100 24.39 53.71
Chloroform Fr.

200 25.11 55.30

100 34.60 76.19
Ethylacetate Fr.

200 36.24 79.81

100 38.02 83.73
Butanol Fr.

200 40.28 88.70

100 41.23 90.79
Water Fr.

200 43.12 94.96

4 Sample value/control value
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2+ hexane % chloroform W&o A= 35 o] gz H]ste] 53.71 ~62.03%

2 BaA weko} water 2 butanol #38 Sy o] SAEEE

Balo A= 3] & o] 83.73 ~ 94.96% 74 k). whEbA] Al wt
=

A4S 7H EAE gAR S0 & 224d Ao

@ Bromobenzene©] 2]ste] £AFEl 7HA ¥ 9] lactic acid dehydrogenase(LDH)
g vl

Bromobenzened] 2]t F=E 7HAIES] &Abd sk A WE A FEE9
2y B35 F3E Table 3.3.319) YEMNSTE. = bromobenzenes & sho] 7HA|E

9 EAMS FHEAES A= AE P el UeE  lactic  acid
dehydrogenase(LDH)9] @42 thxvt9 240.9%09 3sfgdsle] 7HAE o] Alsh
A

£AFS dogl AL JARE 4= Ak 3HE AF 2§ o] hexane#} chloroform
TYES AYeAS We P 7S FEaHRIT A9 Ao, AYsLEE =
ox §%5 71tE 4 ¢t 18 butanol ¥ water 8-S 200 pg/dish

Table 3.3.31. Effects of AFGT extracts on LDH release activities at

bromobenzene—demaged liver cells

Sample ..
Groups treatment ACthzttireliSt/Ef) LDH Rate(%)
(ug/dish)
Control — 105.303 —
Bromobenzene 100 253.673 240.90%
100 188.754 179.25
MeOH ext. 200 165.110 156.80
Hexane Br 100 237.438 295 .48
exane K. 200 954.210 232.86
100 230.672 219.06
Chloroform Fr. 200 235.386 223.53
100 201.902 191.73
Ethylacetate Fr. 200 198.008 188.04
100 136.209 129.35
Butanol Fr. 200 128.870 122.38
100 108.003 102.56
Water Fr. 200 110.326 104.77

4 Sample value/control value

At S Wi Zh7b 122.38 2 104.77 %7HA 3 H5E Ao HEsEel ugt
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Table 3.3.32. Effects of AFGT extracts on GOT and GPT in serum of
CCly—induced hepatitides SD rats

Samples Sample Activities (units/L)
treatment GOT Rate(%) GPT Rate(%)
Control - 44.32 - 38.25 —
CCly 0.5 ml/kg 268.43 605.66° 216.14 565.07
MeOH extracts 143.09 322.86 165.55 432.81
n—Hexane Fr. 278.38 628.11 280.45 733.20
Chloroform Fr. 290.28 654.96 301.66 788.65
10 mg/kg
Ethylacetate Fr. 186.47 420.74 143.01 373.88
n—Butanol Fr. 120.96 272.92 92.25 241.18
Water Fr. 90.42 204.02 88.26 230.75

4 Sample value/control value
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Fig. 3.3.22. Effects of AFGT extracts on GOT and GPT in serum
of CCly—induced hepatitides SD rats.
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2 dAFelM= SD HMEE oY AHAE oA Fe dixa
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Table 3.3.33. Effects of AFGT extracts on GOT, GPT and v—GT in serum
of D—galactosamine /LPS—induced hepatitides SD rats

Activities (units/L)
Samples Treat
GOT  Rate(%) GPT Rate  vyv—GT Rate
Control - 44.32 - 38.25 - 52.30 -

D—galactosamine 0.5
208.20 672.8% 265.02 692.86 218.63 418.03

/LPS? ml/kg

MeOH extracts 182.23 411.17 152.20 397.91 142.04 271.59

n—Hexane Fr. 287.45 648.58  285.50 746.41 188.72 360.84

Chloroform Fr. 10 297.88 67211 241.19 630.56 183.40 350.67
mg/k

Ethylacetate Fr. g 221.03 498.71 187.27 489.59 120.06 229.56

n—Butanol Fr. 164.30 370.71 90.06 235.45 92.15 176.20

Water Fr. 67.39 152.05 74.83 195.63 88.44 169.10

% lipopolysaccharide, b Sample value/control value
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Fig. 3.3.23. Effects of AFGT extracts on GOT, GPT and y—GT in serum
of D—galactosamine /LPS—induced hepatitides SD rats.
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