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O =4t edhdye Agolt A S8l Foh w2e] Aol WHAWN 518
BEFFIA FE AT 01T 43, AY, A 5 3 AFo| FEHHT Yow,
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o 93l FAHEH= =FAAEA (mammahan central nervous system (CNS))ollA A A7
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(Whatman No. 2)E ©]&3to] ofa% o] g FAHAEAILY, I HAIZNSF ETHH=E &

Hlsko] Algol] o] &3ttt

4) ojr]:=2+ B GABA &% #4

ofm|:=Abe] FAML2 "EZ:faast" GC-FID kit & AF&3tHTh olw|i=4t EFF2 Fluka(Buchs,
Switzerland)?} Sigma-Aldrich Co.(St. Louis, MO)E AH&3t9th &2 F&3 53 FE2ES
dAE HAZ F AALEHAAN otvk HFES Fole FACd FHAT 20040 of
2-propanol/water2 M H3ta g7telE&Aoz FEg g FEA A2 propyl chloroformate
o

S o] 10x7F SR 7027 HESA]

2 2230% GOl ol A3k

T A4 E chloroform and isooctane < 3-8 wj

o
o
4

A At f7)14HEA e William. A. C and J. G.Hendel(Journal of Chromatographic
Science, Vol(16), 314-317, 1978)°] Wz} 4t A& 5ga SEdto] 42 flaskel] ¥+
Internal standard® Methanol (glutaric acid 25mge] X3tE ISTD) 20mlS H7Fsta 12%
sulfuric acidS methanol 30mlol|l #H7}ste] 20417 <F RS H Filter paper(TOYO 5A)Z
o 735t 25ml separatory funnel2 #71% Chloroform 10mlZ 2 FZ3}%th.  Chloroform
o1 gatel wAalglth A
742 column(BOm x 0.32 mm id x 0.2um film thickness Coated with SP-2340), FID

& B2 OF 25mlE %E$F  GC(Hewlett Packard GC 5890)

il

BN

detector (230C), Injector temp. (230TC), column oven temp.( 50C for 10min. 2°C/min.
programmed to 230 for 60min.) o2 3} T}
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Table 1. GC conditions for fatty acid and organic acid composition analysis

Item Condition
Instrument H/P5890GC
Detector FID 230C
Column 30m x 0.32 mm id x 0.2um film thickness Coated with
SP-2340
Column Flow 7.5 psig
Column oven temp 50T for 10min. 2C/min. programmed to 230C for 60min.
Injection Volume 3ul split mode Quantitative analysis
ISTD method 25mg fatty acid methyl ester standard / 25ml chloroform

(ISTD 12.5mg)

6) B-Sitosterol 4
B-Sitosterol 412 gas chromatography (Hewlett Packard GC 5890, USA)E ©]-&3} =74

FAT
QF WEEH % Filter paper(TOYO 5A)E ©]&3te o343t % 25mlE F3$$ Rotatory

ol
M

A ARE 2g8 S8t 47} flaskell ¥ 3l Dichlormethane 50mlE 7FgH$ 30min

off

vacuum evaporator(BUchi R101, Germany)Z 7%t 553t Chloroform 2mlol] Sl & &
Ao o] § ATt GC +AZF72 column(30m x 0.32 mm id x lum film thickness Coated
with SPB-5), FID detector (280C), Injector temp. (280C), column oven temp.(200T for
10min. 5C/min. programmed to 280C for 60min.)°. 2 3} 3T}

Table 2. GC conditions for B-Sitosterol composition analysis

[tem Condition
Instrument H/P 5890 GC
Detector FID 280C
Column 30m x 0.32 mm id x lum film thickness Coated with SPB-5
Column Flow 15 psig

Column oven temp 200T for 10min. 5C/min. programmed to 280°C for 60min.

Injection Volume 2ul splitless mode

ZH s A& 42 Xiao Rong Tang etal. (Food Chem. 100, 1132-1136 (2007))< ©]-&-3}t
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tol AH2E flaskell €31 25ml S/ E FH7bstyth 90C water

off

of AFstAth. Alm 0588 S
bath(Jaeil-Il Chemistry, Korea)ollA] 30mini-&<t I =A]Zl ¥ Filter paper(TOYO 5B)= o i3}

=

o 1mlE F3th of7]o] HPLCE & 4mlS 37}8tal  Syringe filter(0.45um, Sigma, USA)Z
A3t C-18 column(3.9 mm x 150 mm Coated with C18 Symmetry)#} UV Detectorg ©|
£3}e] 230nmoll A HPLC(Waters 626, Japan)Z 213} 3t}

Table 3. HPLC conditions for Polyphenolic compounds composition analysis

[tem Condition
Instrument Waters 626
Detector Waters 486 UV 230nm
Column 3.9 mm x 150 mm Coated with C18 Symmetry
Column Flow Tml/min.

Eluent A : 5% Acetonitrile / H20 / 0.1% Acetic Acid

Mobile phase o . i
Eluent B : 50% Acetonitrile / H20 / 0.1% Acetic Acid

Injection Volume 10ul

* Gradient conditions :

Time Flow Eluene A % Eluent B % Curve
Initial 1.0 90 10
3 1.0 90 10 6
10 1.0 80 20 6
30 1.0 10 90 6
35 1.0 90 10 6
50 1.0 90 10 11

* Quantitative analysis

Calibration curve : 10, 20, 50ppm of polyphenols
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DPPH(a,a’-diphenyl-b-picryl-hydrazyl),ascorbic  acid, qurcertin, curcumin, nitrobule
tetrazolium (NBT),Xanthine, ethylene diaminetetraacetic acid(EDTA), Xanthine oxidase™=
Sigma chemical Co.olA T3t 3L, Sodium nitroprusside(SNP)= =Y FlukaAtZHH +
HstA T

2. AA}3¥ 4% (Electron Donating Abilites, EDA) &3

o

ZAAE o 5 (electron donating ability) 542 Blois W'l ©]§ DPPH free radical 4~7%
)= 1—1]_
T

met S8 &, EEed =9 Aesre Al 7]
1 04mM DPPH(a,a’-diphenyl-b-picryl-hydrazyl)& 8-S &3 H7lste] A2o|A 1027 WA

bl

2+7r3 96well plateo] 100ml

st & 517nmol A FFE=E SASA. ojnf tET S E = ascorbic acid, qurcertin, curcumin

il

AH8-8F3th DPPH radical &724d2 ofgfo] oziy 4k&33lal, DPPHE F3=7}

50%#A2 W Yeude AR FE(C)E FEAHoM, 4 AlRE 33 wiE 43S F3ho
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-
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v

DPPH radical _/_1\_74 3::——11‘ Aé] (%) = (AcontroI'Asample) / Acontrol X 100

— 7 = [e) S
Asample - }\]JEJ—% ?:-1]7]'% ]?_“5'(?11]‘0’] %%E

Aot = A EHA A2 B718 W o] FR=

3. Nitric oxide &7 &4 =4

AtAZA 0 & nitric oxideE Addt= EHQ Sodium nitroprusside(SNP

T
>
ofo
Q‘E
2
>
i
©

nitrix oxide £2AEAAES HA3HTh 10mM sodium nitroprusside(SNP)-& 200mlel] A& &
SEHE HUbsta 25TolA 3417 &< WS AIAT. whgo] £ & RS I FAZE ¢

GriessA| 2F(1% (w/v) sulfanilamide, 0.1% (w/v) naphylethylenediamineE =23 3sl= 25%

—~~

v/Vv) phosphoric acid)S F7lstdth A-2olA 108 &< vHAIZ1 & 540nmol A FFEE

S35, ES= o} H A (nitrite)d] YO Z nitric oxide AAEAE AHE3}H Th Nitric oxide
AARRE FBETE 50% AT W YEdes AR TE(IC)E A
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4. Xanthine Oxidase <A

Xanthine/Xanthine oxidase®] ¢]3} uric acid A4S 290nmol A F71E 3= 93

A\

7
stk ®REgAL 7 w59 ZF A|§9F 0.5mM Xanthine, 200mM phosphate buffer (pH 7.5)
100ml= &3¢t 1ImM EDTAE FHISIRIL, ©|u) enzymel = 50mU/ml Xanthine oxidaseE

A7kt uric acid9] S F=stAth

5. Superoxide &A% =74

il
%
P
o
2
N
N

Xanthine/ Xanthine oxidase systemol] ¢]3] T4y ¥]= superoxide anion radical

AAAN = AEE 54317 9139 0.5mM nitro blue tetrazolium(NBT)Y #4& HE=E F3}

Frtstss SAHSFAT &2A G482 47 AAFE uric acid9} superoxided] FFE=7F 50%
TE

Fed W degs ARe FE(1C)Z EASATH

£

N
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LA FAR = F27] Wil YX5HA "t} Table 2. & 37 BA9 AFYFS Ho] F11

3L, Table 3. & FX17] EAo WAH A o] A9 AlYS HoAFT)

Table 5. GABA & 7|x8 F27] A

DESCRIPTION SIZE
Type E PT(Pressure Tester)
Material SUS 304
Capacity 60 LITER
Dimension 3500 * 650L
Working Pressure 2 BAR
Design Pressure 5 BAR

In/Out Polishing
O Valve : 1/4"

- O Fitting: Male Connector, Female Connector
C.
O Gauge

O I-BOLT & BLOCK

Table 6. Z= A o] &A= AFC

O

DESCRIPTION SIZE

Temp. Controller Micom(Pic Type)
Heating System g A A=}
Etc. Cooling Plate
Cooling Pan
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=2 AdS 1A 2 Ahvke @AY F7)H 2H0Z st U] AF Ak A
et A2 AlEE F GCFIDE °]8-3te] ofv|iedt & 3 GABA &3] Wss d71A s}
A G AEH ¥ S A= Table 78 2ol FAE AALHYZAE o] &3t F71H
o2 A3 AF AR & AP M5t alanine?] o] 3~18ui 71X A A 3HA Z7)S}
A3l GABARl 7% 2ui7bA] §aFe] Frbstgith. oleldt w7UES AES 714 o=
Ao zn P2 glutamic acid”} glutamate decaboxylaseol 23] & ghals] o] GABAS}
alanines A= o2 FA3sta Avk. F71H A7 zstolA AFA e DA Ao
o] Aol & e e ZoE UENT AAFTY GABAE Hulz A4t sty

FAT He e AnAE P ke o] FLF Ao Ak

Table 7. Changes of the amino acids contents of green tea in anaerobic conditions

Amino acids Vacumn Nitrogen
Control 20T 30C 20C 30C 20C 30C
(mg/100g) 6hr  6hr  6hr  6hr 12hr 12 hr
alanine 7 8 13 8 17 10 129
valine 8 5 8 12 4 5 2
leucine 3 3 6 3 6 3 7
allo isoleucine 33 44 70 40 63 70 21
proline 7 12 35 9 45 14 69
asparatic acid 8 9 11 13 17 21 5
asparagine 26 41 50 12 62 32 74
GABA 89 109 106 109 138 88 211
|
I

19097 TSTD

Fig. 8. GC Chromatogram of Amino acids from an extract of Green tea
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2ke] A HH4tell = palmitic acid, stearic acid, oleic acid, linoleic acid, linolenic aicd 5 5% &

wo) sk W7 AR B wals 2 AolE HelA gtk AFL W)
Moz ASA g IFH F2AYF 2FA el YAME oyt Aol E UBA 3t

ok 714k QoM E F1UAE, sEkaE, AR S o7 oF 1~2% SH-Ee] I HuEa Q)
o, 7HEIFY & 4kt Fsadr)t e Aoz dEA Anh Ak fAEHA @ 71A

of &3k ApolE HolA = AOE YERH

e

Table 8. Changes of organic acid according to different anaerobic conditions

Vacumn Nitrogen

Organic acids i . i . i i
Control 20T 30T 20T 30T 20T 30T

(mg/g)
6 hr 6 hr 6 hr 6 hr 12 hr 12 hr
Oxalic acid 491 4.66 5.25 4.28 5.01 4.94 4.87
Malonic acid 0.13 0.14 0.15 0.15 0.13 0.14 0.13
Succinic acid 0.13 0.15 0.20 0.12 0.27 0.11 0.20
Malic acid 1.07 0.85 1.33 1.02 1.57 0.97 0.76
Citric acid 4.58 415 3.54 4.68 4.03 4.28 3.82
C16 5.95 5.53 6.29 5.73 6.25 5.98 6.22
C18 0.29 0.27 0.33 0.27 0.31 0.28 0.30
C18:1 0.81 0.76 1.14 0.75 1.09 0.80 0.90
C18:2 5.35 5.00 5.77 5.04 5.66 5.47 5.50
C18:3 20.22 18.86 20.58 19.99 20.67 21.06 21.02
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Table 9. GC conditions for fatty acid and organic acid composition analysis

Item Condition
Instrument H/P5890GC
Detector FID 230C
30m x 032 mm id x 02um film thickness Coated with
Column
SP-2340
Column Flow 7.5 psig

Column oven temp 50T for 10min. 2°C/min. programmed to 230C for 60min.

Injection Volume 3ul split mode Quantitative analysis

25mg fatty acid methyl ester standard / 25ml chloroform
(ISTD 12.5mg)

ISTD method

BT 018:3

300183

1 G16

— J0 1 TSTD

M areitrie

—24 [9loxalic
Imalic

018:0
62626018;1

S0

Fig. 9. GC Chromatogram of fatty acid and organic acid from an extract of Green tea
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7F Aoy AP vldle] o8 xg, adwd FA JA5Y EH7F o] SFH2HE 2 a1
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Table 10. Changes of Sitosterol according to different anaerobic conditions

Vacumn Nitrogen

(mg/g) Control 20T 30C 20T 30T 20C 30T

6 hr 6 hr 6 hr 6 hr 12 hr 12 hr

Sitosterol 17.49 16.7 15.13 16.48 15.75 12.44 11.51

-14,69

{2406

#6491 gitostrol

ZEHE A% 4 Z3+= Table 113 2t Polyphenol &2 &

2
ot
o%
2t
g
o
o
o
2

=2 Agels 'do]l 10~20%, ZhsIle]l 1.5~3%, frEl ofm:=ite] 2~3%, WIEtT C7b
0.3~0.5%, L2]al oF 120%4F9] ARl & g Hol vk =3l A= EeHs 35
=2 o] o &dse 84 ALsolH, TEA $EAY FAEl = EGCG,

=
EGC, ECG, EC59 AEELS =xHt FA F5Ho Uth

non-ester @ B 2] EGCo|A] tlZ7 2 green teakt} FAZTFX oA F7]|4 HEE 3+ GABA
teacl Al A =4 UESOH, ester FH O EGCGS ECGOlAM = #ogh AolE UEA=
&t} T3 GC, cathechin, EC, caffeinee 2]3F x}o]E el A &ttt
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Fig. 11. HPLC chromatogram of Polyphenolic compounds in GABA tea and green tea.

Table 11. Contents of polyphenolic compounds in GABA tea and green tea

Vacumn Nitrogen
Compounds' Control ~ 20C 30T 20C 30C 20T 30C
(mg/g)

6 hr 6 hr 6 hr 6 hr 12 hr 12 hr

TB 0.17 0.19 0.36 0.28 0.14 0.15 0.08
GC 6.39 6.82 6.72 7.05 6.43 6.55 6.31
EGC 12.95 1254  11.88 16.6 14.87 15 12.01
C 1.19 1.36 1.38 1.23 1.18 1.25 1.11
EC 447 5.01 493 458 454 456 3.63
EGCG 4.66 458 412 4.65 5.14 5 42
GCG 0.79 0.87 0.83 0.52 0.83 0.78 0.64
ECG 1.56 2.03 1.69 1.78 1.3 1.22 1.17
Caffeine 475 485 483 5.44 495 473 5.15

'TB, theobromine; GC, gallocatechin; EGC, epigallocatechin; C, catechin; EC, epicatechin;

EGCG, epigallocatechin gallate; GCG, gallocatechin gallate; ECG, epicatechin gallate
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A& AHgEY. DPPHE F8E #2712 cysteine, glutathione® 2 g
3} opu|=2t3} ascorbic acid, aromatic amineS ] 9j&] FUE o] SMEE R ks EF 9

ol&¥ i . DPPHE Afel7] 2AZdez A2y AA 2 A3

EAN

HZzFQ 13 pg/mbe] ARG 12A17H5<E 30T AAFTH AXH

Table 1. Antioxidant activity of extracts derived from GABA tea and green tea

ICso (ug/ml)

Xnathine
DPPH Superoxide ) Nitric oxide
] ] oxidase ]
scavenging scavenging o scavenging
inhibition
Control 13.00+0.20 12.02+1.78 344.18+9.06 493.2+11.0
20C 6 hr 13.41+1.05 11.68+1.95 292.72+3.42 277.5+17.0
Vaccum
30T 6 hr 9.91+0.64 9.27+0.39 275.00+0.95 405.1+17.6
20C 6 hr 12.54+0.19 8.65+£0.15 300.58+10.68 377.8£0.7
30C 6 hr 8.46+0.55 8.20+0.79 258.46+1.31 374.1+1.7
Nitrogen
20C 12 hr 11.21+0.72 9.39+0.10 285.87+6.07 410.8£2.4
30C 12 hr 6.62+0.62 9.01+0.74 265.05+2.96 480.2+14.0
EGCG 2.66£0.33 3.27+0.29 32.25+0.50 >1000
L-Ascobic acid 31.53+1.30 - - -
Qurcertin 24.13+0.00 - - >1000
Curcumin 4.67+0.31 - - >1000
Allopurinol - 1.90+0.00 1.58+0.11 -

'DPPH is the free radical scavenging acitivity
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Superoxide 2171 £2AZA dair= A& T FR oA 6AZHEt A2 E GABA teadl A
2AGYL BT Superoxide A0l 7HE A UEhd GABA teats F2%F7, 64
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NO= 4H3hE &Fstod 549 A8s 2 dawd 7 ABAL7s B/ d=27 5
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Xanthine oxidase= A FHAL] #FHAst= SA4E X xanthine B+ hypoxanthine . 2
FH uric acidE A3, @AW uric acid7} SVt Sd] FZHEH FF5S L ¥
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© B4 3 A5E &4 Al 8 Aotk AEA | EAst= flavonoid
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tea®] xanthine oxidase A|ZAHL AAZTIFEHAA 6417, 30CHE S TFANA IC a2

2585 pg/ml o2 LFERRETH
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