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18} 2t8-(Luczaj & Skrzydlewska 2005,

| Zbell wheh ghake] Apol 7k dhrh.(Alv]

1985, Kiuoshi IWASA & Hideichi TORI 1982). #}o] st}
— 28 —

X

=]

1 2F-8-(Simonetti 2004, Liu ting le 2003, Chen 2003),

ol dg¥o] 27t WA FHHF=
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&Yang 2006, Sachinidis 2000),
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Sung KC 2006), A& A3k(Hwang 2001), 3l =28 dF A28, X
oW g3 Lee 2005), w=3}A28(Jung 2003), Y|Rro|W(Tankred W
2003) %ol EH7F Avka B Hdvh QA AF SEANA w9 A
P T AP Ase] AL, HaksA A S oJAEte] =3}
E BAshe A8, AL AHYE AAste vRkE WAstE A4 4
FAAA T Astetg T A Fdd 2EE Fol e FAoE Uy
] JtHChai 1S 2000). #F &4 7gelA 7190L ey} wkgshe] 2t
g W 712 Yie Ao B 3kt (Kevanishvili, V.N. 1948).

gy AlxzE o]F9] FHEZ e Aol 10-18% = HEAlA Rk
AR o] =t

[

2) dlotd 2 F ofv| At

dobde 194990] Aol A A& wAHAEE o)A Hzw wAw
obrlabo® A9 e HPeE HA HH FARL v el A

FA7 el wel ol e Hobd2 AMPAVIIE =ojHdsE FHFo] A
f

2
D
ne)
AC
2
Ll
o,
)
2
N
N
Ll
Y
24
=14
o
f
%o
)
_}L
&

B gutel AFHE AdE ol& Aoy ofFel AFHF Al ¥ B
| &fEo] dew, AFs g Aslo= AFsA] Fe AFEY, H2A

Ht} dizfo] dlopdo] Wol 3-f-xo] 9li(Krishamurthi, 1993), tlo}x o]

7hEd o] &S AA Nt Bark ok (Kim J T, 1996).

ol =4S o} ~TtE AM(aspartic acid), E# LY

59 Ak(glutamic acid), =74l (glycine), <3 <d(a

)
il
-
o,
ol
o
=
30,
rr
(o3

ne)

—alanine), ¥ (valnine), ™#}o] 2 (methionine), ©}¢]4 54l (isoleucine),
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E}o] & Al (tyrosine), #E <&t (phenylalanine), 2}o]Al(lysine), 3] 2~EH
(histidine), ¢}ZA]d(arginine), =FEY (glutamine), o}=3}2k7]

(asparagine), EHE I (tryptophan) 123l dlopdel Aoz dHA <

2 ol A dHobd2 Aol ol obv =t T 50-60%= Ake] AxE F
F T 1%2A 7PE 2 HlES AAst Jlon 2o Fedior 4
Atk A2 ol A Hepbde] Agd ke opx gy A kARt N-
e ofr=(N-ethylamides)®] 545 #FAsH Fo224¢s M= 9=

_l(_)r
& Aolgta AAHEAT. 2AHE FL W o= 2] A2 dlohFH X (thea

rubigin)ol = = &0l 2% F&5 st 3=d dHopdo] HelFH X

[

2@ M (thearubigin fraction)®] 3+ FAAd&Eolt). doldS 1EFA] =}

TH-eHd] 2] uhs AAgste 7121 aQlddo] Ba HTh Holde] A}
o] #ak Ap= QAo Ayt BEloln AFAE FFEW Ak
(glutamic acid)¥} ol & o} 7l (ethylamine) 4 ©] ¥r&] %t}

3) 7HH

ZF 12 182009l A& Ao ZAdAE 1827 st
dopdole} Wt o] 7y 22 FElz2 g2l Ho| Ao FQ33
Aoz e on JHHQ o] =545 29 g fist 7E=rt F

ke e A ok (KA 1991),

Ao e N2, AR ABH olugse dh Aol AL
A7 Foh ARPOR EASHI, A SFel obvleikel dobde] 7
o B4 Adfet 48 o FHle] A4 F5HY] W] 4
Ag% gas] AAEe], #5d AdAe Ay HASE AA Horolu}
Bobgro] A71A W Ao AL Bagol Ael gikm k. AN A



2 ofel e oln cAHRH AFHe] gom FFAP FE, A, o
wAg, B, hAGA, obEehE Al (aflatoxin) 44 )

Aow dF FUzHE Fedeol A A

o
fr
ne
ind
2
X0,
)
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—t
©
©
=z

Aslele Aol Hopdsy BARFRE ol Fn 9ol FHAEol

A8 dojdtt. =4 (Xanthin A

CEE
g gASE 24, ok, B4, Ao ®ul 4 5 YA Ao

F}#) €18 briskness¥} creaming®] &4 A A<

wgow A Wil FaE A¥oln AWe A FxEe Wz A A4
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1. 2848

1) AEY A=

AlE= 20099 59 5¢ HAd Tl EAW(Jeounnam  guryegun
togemyon)oll ¢ X3k X4t AWM Camellia sinensis (L.) O. Kuntze)&
o TAIFH &% 6A7hA oF 6.4Kge A skl 2 800g¥ 85 Eatol oF
24 Col A Withering time (hr)< 2t W0/ W0.5/ W1.0/ W2.0/ W3.0/ W5.0/
o £ 2% 340TANA A

off
i
o
oZ
>

W7.0/ W80 771 AR+ A
S 3 fF9S AA 1A Ax 260C%E 23 A% 180CE HE e
Shal AUl of 24T R 14AIRF A E ot SAAAA v £

A 130Tl A 7haFsto]l &4 skl th(Fig. 1.

<z)>

A - AH - 99 - 12 Ax - 23 AFx- A4 or HHAER - UM
<1 99 A>

AG - Az weh) - AR - 9 - AR - 2% Az - %A

or ZFAAZ - 718 58 A A 7Z ALEIT
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4 N\

Plucking leaves|—— | Withering | —> Panning |—— | 1stdrying |—
24°C + 340°C * 260°C
+05-8 hr * 6 min +7 min
2nd drying | —— | 3rddrying [—— | Finalfiring | —— Green tea
+ 180°C * 24°C « 130°C
+ 8 min «15 hr + 20 min

- /

Fig. 1 Basic Manufacturing processes for panning tea

2) EE2F 2 A

2pe] JEEAS 93t EF3E Catechin(C), epicatechin(EC), epicatechin
Gallate(ECG), Epigallo catechin(EGC), Gallocatechin(GC), Epigallocatechin
gallate (EGCg), Gallocatechin gallate(GCg), theanine, caffeine, Vitamin
C¥ Sigma chemical Co.(StLouis, MO, USA) A|¥#< waterd £vjs
HPLC-E 2.2 Mallinckrodt Baker Inc.(Phillipsburg, NJ, USA)A|% <, WEH
¢14H(Meta phosphoric acid )& 2 H¢] 22 A eF 555 AH&stad

Paper disct= Whatman(England)AFe] Al#F 2 217 6mm A%<, fliter

paper:= Whatman(No.2 England)Ate] #A#S AF-&3FS] o).
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3) FAEF H WA

Hj 2] A Zof] Ab&¥ TSA(Tryptic Soy Agar)i= Difco(U.S.A)AFS] A 3#&
AbEsE o ALRE FATFE S wAE BREAIH A A S5E dFe)
A #FE AEALAEZETE FHAFE FF Lot Aldiste] 37Tl A

wj Fste] SASAA AFESEA T (Table. 1).

N}
K
N
oo
>
e

A S & & Escherichia coli (KCCM 11234), Salmonella choleraesuis
ssp.  choleraesuis, (KCCM 11806), Salmonella choleraesuis  Ssp.
choleraesuis (KCCM 40763), Staphylococcus ssp. aureus(KCCM 11256)E,
A2 Streptococcus sobrinusn (ATCC 27351), Streptococcus Sobrinus
(ATCC 27607), Streptococcus mutans(KCCM 11823)5, TFH2
Porphyromonas gingivalis (KCTC 5352), Prevotella intermedia(KCTC

S 0B%E 739

rr

3692)5 AM-g3F3i T} Incubatore] H%

Table 2. List of Microorganisms and media used for antibacterial activity tests

) Media | Temp.
Sample Strains ] D
used ()
Escherichia coli KCCM 11234
Pathogenic Salmonella choleraesuis KCCM 11806 .
. . TSA 37C
Bacteria Salmonella choleraesuis KCCM 40763
Staphylococcus ssp. KCCM 11256

Streptococcus sobrinus ATCC 27351
) Streptococcus sobrinus ATCC 27607 TSA 37T
Bacteria Streptococcus mutans KCCM 11823

Periodonto Porphyromonas gingivalis KCTC 5352

Cariogenic

TSA 37C

pathogen Prevotella intermedia KCTC 3692
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2. A% "9
1) 29 At}

(1) A &HE)

A el EA W (Jeounnam guryegun togemyon)ol] 9 x| gk x| g Ak x}
A 2F(Camallia sinensis (L.) O. Kuntze)S 273 7TAIH-E 3% 24714 &9
o AYsHAY st @ =1 Aurmior Avetrid Adel
Qe ol 71y tgEra Akl Aol wE} ko] Ao

4
Aoz oA A% Wi £42 v 8 A7 B R e &

(2) A7) (FER)
wq ATE AH AGES 7 800ge AP Aol do] FFo]

Y= asdA A2AAY (Fig. 2 - e).

(3) &3 (&H)
&

]
& o] 2% 340Te] 800ge] AHE Wi £om AoFHA A
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A A dolee=t (Fig. 2- 14, j).
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Table 3. Process of make green tea leaves according to withering time

9z | 493 T AP A gﬁ 72;; ijj_ 7
Gmehe) | @@ (CA @) ()
WO | 800 190 3406 10 2607 1808 2415  130/20
W05 | 800 190 34066 10 2607 1808  24/15  130/20
W0 | 800 190 34066 10 2607 1808  24/15  130/20
W20 | 800 190 340/ 10 2607 1808  24/15  130/20
W30 | 800 188 3406 10 2607 1808 2415  130/20
W50 | 80 188 3406 10 2607 1808  24/15  130/20
W70 | 800 187 34066 10 2607 1808  24/15  130/20
W80 | 80 18 340/ 10 2607 1808  24/15  130/20
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b. Baby tea buds and leaves on

the tea b

sh

c. hand-picking tea leaves. d. selected the best—quality tea
leaves.

5

0

e. Withering. f. Firing and shaping the tea
leaves by hand.

Fig. 2 Manufacturing process of green tea
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k. 1st pan drying 1. 1st pan drying (after)

Fig. 2 (continued) Manufacturing process of green tea
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0. 3rd drying (before) p. 3rd drying (after)

q. Final firing(Jn#) r. green tea

Fig. 2 (continued) Manufacturing process of green tea
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s. Final firing (before) t. Final firing (after)

u. Green tea v. Wet tea leaf of drink after

Fig. 2 (continued) Manufacturing process of green tea
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Aode EANe] WE Fa YR FFL BASFAT FLEA 7

Bl 25, obmlwal, FhslQl, e Co FHE 54 shglvh

(1) 7HEIZL, ZHEQ1, dlold e A=

ZHEIZ], ZhEIl B oElobd A e #8 7HE=SAF 1goll 50% ethanol 100
mLE 38t 30TolA 1203 wRE F5 F o ste] #£418 AIE=E
Abgstdth. HPLC #4%%2 Hu B
multiwavelength detector (MD-2010Plus)E 423+ HPLC system(JASCO
Co., Japan)s ©]&3le] XTerra RPI8 column(3.5 pm, 4.6x150 mm,
Waters, Milford, Massachusetts, USA)S AF-&3Fo] &2 3t3t) olu o]
A& 0.2% ortho phosphoric acid®} methanol®] & =wjo] 2& 40T A
4 1.0 mL/min® 2 3o 210 nmollA #HEsQ oy 7 FF==4d o3t

chromatogram-= Fig. 3¢ YWEH AT}

(2) & o=t A=

Ake] AW Tkegaya Ksol wheh 919 Al5 o] 9ol polyvinylpolypyrrol-
idone(PVPP)& 7Fafl zI®star, 30 1 B & oA#4g o4 1 mLE
screw—cap tube (15 mmx125 mm)°l 7}3}aL ninhydrin &< (ninhydrin 5
g/ethylene glycol monomethyl ether 250 mL¢ 04 M T¢4He 2 N
NaOHE AF&3ll pH 522 %43 pH 52 794 &589 250 mLE &%
sk gd) 05 mLe SnCl, €9 (SnCly - 2H.O 50 mgS pH 5.2 T4k <k
<89 25 mLel &3f) 05 mLE 7ol & &3 § 80T =AM 30

I b 3 A3 Wyste] 849 (isoprophylalcohol @ HO = 1:1)
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ft
B\
ol
_0|L
38
o
H
o,
=)

= 5bmL 7Fs] & &5+ § 570 nmolA FH=

ofv] =k FHEF2 glutamic acidE AF&3 Fig. 49F #Zo] ZAs A4S

2HE Ak 100g o2 FHAikete] vERW LT

3) = ZYd=E AF
Z Z9dE 3+ES Folin-Ciocalteu ¥ SLInkard K5 (1997)e] we} A

% 0.1 mLel| 5<% 6 mL, Folin-Ciocalteu A%} 05 mLE 7}slo] =313}
I 8% Fo 15% NaxCOs; 2 mLE 7Fst & 10 mL= 83} 2A]7F WX

I =2 Z43to] gallic acidE AH&3te] Fig. 594 2o

=

ol

Lol 765 nmol A F
24 Ao ZRE S3F 100ge 2 $H4tste] A wFsk T

(4) HlEtYl C BF
kel A Ikegaya K(1990)e weh 2k &2 1g& 100 mL ZHeh==

r
ol

(flask)oll #H 3] 2% wERQIAE &4 80 mLE 7kl A=A 30&3+ F

=

o] 100 mL= A% % o733l 045 pm membrane filterS HPLCE

)

Bl
wAgdo e A &3FHY. HPLC 24 x71 multi-wavelength detector
(MD-2010 Plus)E #2sk HPLC system(JASCO Co., Japan)S ©] &3}o]
XTerra RPI8  column(35 um, 4.6x150mm, Waters, Milford,
Massachusetts, USA)S AF&3Fo] 1% wEFQIAF (meta phosphoric acid) @]

T A 74 1.0 mL/min& 2 3te] 30TCoA 242nm= 7 =3It}
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16 ¢
14 |
12 +

y= 135377 x+ 0.0006
R*= 09985

Absorbance(570nm)

08 r
06 r
04
02 +
0
0 005 01
Concentration(mg/mL)

Fig. 4 Standard curve for the total amino acid content.

12 r

1 F y=1.1201 x+ 0.0012
R*=1.0000

08

04

Absorbance(765 nm)

O | |

0 0.5 1
Concentration{mg/mL)

Fig. 5 Standard curve for the total phenol content.
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3) AXANZTE 529 FH48 HA

1) Ng9 =&
2HQl2 24hr A=A wHt B FESIAT FE3 74 A4S oA
(Whatman 2.)%2 o33 & 371735 F97](Rotary evaporator, EYERA,

Japan)® 45C 9] F24 oA 79t E=389oh

Akst 2 FEE9 A HANE nutrient agar(NA)A
W Fol2 FHshe]l 10mle] brothell HE3ske] 3
7C, 24X 3F mgstel @A A2 @49 0.1mlE F/A7F 4-5mm<l TSA

(g
=
X
2,
=
o2
o
£
=
N
Ll

a7}

Hj#lof] =dlar Hit® 6mm filter paper disc(Whatman AA Discs)E
1.0mg/disc®] sE2 2t FEES F7AA FF &9E AL A7
S plate Wl Fol WARAZl thg 37CeolA 48A17F &b wigst o
Paper disc 799 A5 A 3)8(clear zone)e A7 (mm)E =A st BZs}

[ex]
AR

3) A FEEY & A= 4

H4 Adl FE(MIC. minimum inhibitory concentration)™ dFzluj=] 3+
2b 3 3 (disk-agar diffusion method) 2.2 ZSA3IAT &, A F=E9
sEdE Zb7 H7bE NAE petri-dishol Fo] $3A1Z1 & AFH v %]
HigE 7zt #FE wFolz FHa 10ml NBol HEske] 37C, 244 7Hs <t
feFatel st A2 ZF A vjFels 1 Wgold HE3 vy, 3

7
o A 48X 7k FQE Wi gste] St ow FAo] AHEHA FE TER AA

|
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Table 5. Quality element by grade of green tea
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o Bts W7l #8 sk RAolv 39 AR EtE o= R{
&5k zke] 28k H2 ghel 70-75%¢ 7|odste Adwoltt. WAL F
14%6-16% 47k 5ol =ulCritd 1995), #Fel &d A2l 9857%
b EIRFS Aer  RuFEa ok AHHIFE  ZdEFE
(+)—epicatechin(EC)°] 1.3%, (-)-epigallo catechin gallate(EGCg) 58.1%,
(-)-epicatechin gallate(ECG)7} 18.1%, (-)-epigallo catechin(EGC)2]
12.0%% 2335 9 (-)- gallo catechin(GC)°o] 2.0, catechin®] 0.4%,
71 9o catechin gallic ester’} 1.4%, M 49} gallic acid’} 5.0%, 1 <
027%%= HIil%il At (»SHs 1984).

2= 77 e Yz ko] HElste] ZastE AS W)
Hl71e] AL 2=kl #AIgle] EGCg > ECg > E
= ol Ao fE:AIZre wE R FHEZIY] Wt GCO g 9
ZaA &2 WO A7t 0.141g/100go-2 7 E=kom fzA7te] 4
o foll wet FHadtes AEFS EAth EGC 45 xstA] &S W0 Al E
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(1) fIzAZ B2 GCo = W3}

A=A el WE GCo FEFS W0 w 0.141(g/100g), W05
0.121(g/100g), W1.04 ® 0.119(g/100g), W2.09 = 0.122(g/100g), W3.04
ol 0.122(g/100g), W5.09 = 0.122(g/100g), W7.04 = 0.127(g/100g),
W80%Y o 0.119(g/100g)= et (Fig. 6).

GCe| &%
0.16 1 0.141
0-147 0.121 0421 .19 0122 o122 0127 g
0.12 1
0.10 Tt
0.08 1
0.06 1
0.04 1
0.02 1
0.00 -

. W1.0 W2.0 W3.0 W5.0 W7.0 W8.0
Time/hr
B GC content (g/100 g)

Fig. 6 Change of GC content of tea leaves according to withering

time
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(2) IZ=AIZ @2 EGCY &% ¥t

Agel Az:AIe]l wE EGCEHe Wi Wod w 1.658(g/100g),
W05 ol 1.457(g/100g), W1.0¥ wl 1407(g/100g), W2.0d = 1.465
(g/100g), W3.02 | 1.431(g/100g), W5.09 i 1.238(g/100g), W7.0& j
1.29(g/100g)7, W80 = 1.159(g/100g) = e}t EGCx f1FEAI 7] 4

oAd= 3ol Fol=v AFS vedld (Fig. 7).

s EGC 3%
’ 1.658

Lo 1457 07 1465 4 4g
1.4 1 | 238 1.297
124 1.159
1.0 71
0.8 1
0.6 1
0.4 1
0.2 1
0.0 -

WO0.5 W1.0 W2.0 W3.0 W5.0 W7.0 W8.0

Time/hr
B EGC content (g/100 g)

Fig. 7 Change of EGC content of tea leaves according to withering time
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(3) 1= A 7te W& Cateching & F W3}

AZz=A g mE Catechin®] =2 WO0Y = 0.314(g/100g), W0.5
0.341(g/100g), W1.0¥ = 0.325(g/100g), W2.0¢ o 0.376(g/100g), W3.0
uf  0.345(g/100g), W50 wf 0.414(g/100g), WO0.7¢ o 0.41 (g/100g),
W0.89 o 0.414(g/100g)= YEFTE (Fig. 8).

Catechin® &

0.45 71 0.414 0.41 0.414

0.40 1 0.376
0.341 0.345
0.35 1 0.314 0.325

0.30 1
0.25 1
0.20 1
0.15 1
0.10 1
0.05 1
0.00 -

woO W05 WI1.0 W20 W3.0 W5.0 W7.0 W80

Time/hr
B Catechin content (g/mg)

Fig. 8 Change of Catechin content of tea leaves according to withering time.
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(4) A9 9= Azt WE ECH &F W3}

el Azl mE ECe 2 Wod o 0.706(2/100g), W0.5Y
o] 0.552(g/100g), W1.0¢ ul 0.575(g/100g) W2.04 = 0.543(g/100g), W3.0
d W 0562(g/100g), W5.02 = 0.536(g/100g), W0.7¢ wf 0.537(g/100g),
W0.8% uf 0516(g/100g) o= HEFSETE (Fig. 9).

EC| 3
0.8 1
0.706
0.7 4
0.6 1 0552 0575 54 0562 oo (a7
0.516
05 1
0.4 1
0.3 4
0.2 4
014
0.0 -
W05 W10 W20 W3.0 W50 W7.0  WS.0
Time/hr
B EC content (g/100 g)

Fig. 9 Change of EC content of tea leaves according to withering time
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(6) A9 A= Azte] WE EGCgd TFF

EGCg+=

Wod

W 9.686(g/100g), 05¥¢ w 9.782(g/100g), W1.0¥

el

9741(g/100g), W2.04 ©f 9.917(g/100g), W3.0d = 9.870(g/100g), W5.0¢¥
ol 10.192(g/100g), W7.09 = 10.120(g/100g), W80 = 9.509(g/100g)>-
= vepsttt (Fig. 10).

12 -

lo +

9.686

EGCg s+
9.782 9.741  9.917 , 10.192  10.12 0,500
W2.0 W3.0 W5.0 W7.0 W8.0

Time/hr

B EGCg content (/100 g)

Fig. 10 Change of EGCg content of tea leaves according to withering time
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6) g A= Azrel WE GCg FF

GCg+= WO0¥ o 0.397(g/100g), W0.54 uf 0.447(g/100g), W1.0€ i
0.441(g/100g), W2.0¥ = 0.433(g/100g), W3.0¢ ™ 0.435(g/100g), W5.0
ul 0.558(g/100g), W7.04 = 0.567(g/100g), W8.0¥ = 0.548(g/100g)= U}
Bwth GCg SIRAze] Aojd5% Fo] Holuh: 23 Yehud

(Fig. 11).

07 1 GCg9 &%

0.6 71 0.558 0.567 0.548

0.447 0.441 (0433  0.435
0.397
0.4 1

0.3 1
0.2 1

0.1 7

0.0 -

WO WO0.5 W1.0 W2.0 W3.0 W5.0 W7.0 W8.0
Time/hr

B GCg content (g/100 g)

Fig. 11 Change of GCg content of tea leaves according to withering time
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(7) A9 A=A W& ECgd &%
Aol )z 7k w2 ECgo @#e W0 u 3.631(g/100g), W05

ol 3.309(g/100g), WI1.04d

u  3.420(g/100g), W2.04

u  3.390(g/100g),

W3.0 «du 3287(g/100g), W5H.0¥d u 2932(g/100g), W7.0< w 2.860
(g/100g), W8.0¥ u 3.536(g/100g)= e T} (Fig. 12).
4.0 1 ECg &
3.631 o 3536
3571 3.309 ‘ 8.39 3.287
3.0t 2932 5 g6
2571
201
1571
1.0 1
0.5
0.0 -
WO0.5 W1.0 W2.0 W3.0 W5.0 W7.0 W8.0
time/hr
B cCg content (/100 g)

Fig. 12 Change of ECg content of tea leaves according to withering time
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(8) A4E9 H=xAIe W& GC, EGC, C, EC, EGCG, GCG ECGY
total (g/100g) ¥

Hz=A1 7k w2 GC, EGC, C, EC, EGCG, GCG, ECGY total & =S 4+
HrEE W0Y w 16.534(g/100g), W05 = 16.009(g/100g), W1.0d ol
16.039(g/100g), W2.094 = 16.244(g/100g), W3.0¥ d 16.052(g/100g),
W5.04 = 15.993(g/100g), W7.0¢ u 15916 (g/100g), W80¥ o
15.801(g/100g) o. = EFSLT (Fig. 13).

Catechin# 9] Total $&

18T 16534
ol 16.009 16.03 16.244  16.052 15.993 15916 15801
14 1
12 1
10 1
g
6
4
5 |
0

0 W05 WI1.0 W20 W3.0 W50  W7.0  W8.0

Time/hr B total (g/ 100g)

Fig. 13 Change of Catechin content of tea leaves according to withering time
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wae] EAES £4, 37, % Sol 9L FE F8 JRoE
20-30% Aot FeldER olfold Atk Ax A wE F Feds
o w4 At Aol PEAN BE F e BAAN] wEAg

-

PN'

& EYdlE FES fxE oA &2 W0 # 23.711(g/100g), W0.54
u 22.222(g/100g), W1.04 = 22.241(g/100g), W2.04 u 23.129(g/100g),
W3.0d W  22486(g/100g), W504 ®f 23429(g/100g), W7.0¥¢
23.639(g/100g), W8.0¥ = 22.553(g/100g)= el om T ZdlE &
< Wod o 23711(g/100g)= 7} o] dfd o=z yelrwddt (Fig.
14).

% Fesls $awd Wi gEE AuRd 9z BE ¥ Z9)
SRR 5ue st FAS wolAEL gy %A 3 E9

Hm el e gvtors & Aolrh YEhbA ol BAIA R A7t

2]
Atk Lee H.S(2010)2 4¥€ Tl Agste]  Alvks xpeo]  ghakol
2271(g/100g)= B S AFJAI7I7E =oldss & Egds ol
ol Ao® B Homw & AFoM= fxAIZte]l AojA= A F
Fo BACE A AT fle Ao® UEuH
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30 -

20 1

15 +

10 +

1t 23.711

Total polyphenl &
23.429 23.639
00000 22241 2I9 02 486 I 22 553
WO0.5 W1.0 W2.0 W3.0 W5.0 W7.0 W8.0
Time/hr
I Total polyphenol content (g/100 g)

Fig. 14 Comparison of total polyphenol contents in green tea

leaves according to withering time.
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3) 7 & F

Az:AZ o] W ghEel e 91x Algte] W0 Wl 2.501(g/100g),
wo5d Wl 2596(g/100g), WLOY wl 2604(g/100g), W2.0¥4 d
2.610(g/100g), W3.09 ®l 2.627(g/100g), W5.02 u 2.758(g/100g), W7.0<
m 2.738(g/100g), W8.0Y m 2.800(g/100g) -2 WEEon ¢ xA7ke] 2
o] Hof we} FFo] tha FUtetE AR UER

Park JH(1997)ell oJst¥ =4k AAA} Foll e =2k 7hHQl e
2.21-311%=F B e o Kawakami M(1987)%- 7h#Ql &#e 239
Az ost7] Hip= FAh W8 9SS W Ao Hisgon

2 oATE Al Fakgel mek A FFol Fokste AnE ng

Abolell = 73t AdaaAvE ST S, A=Al A5 TRl &

F ST AEo] dA g
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1.5 1

1.0 1

0571

0.0 -

2.501

Caffeine &

2.758  2.738 2.8
2596  2.604 . 2.627 I
W2.0 W5.0 W7.0  WS8.0

Time/hr
B Caffeine content (g/100 g)

Fig. 15 Comparison of caffeine contents in green tea leaves

according to withering
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4) Hobd & F obvlmit FF

dlopd el ke Wod o 2.082(g/100g), W8.02 = 0.138(g/100g)°] &
fFrEel e Aoz uyEiskomn Lee(2010)¢]  1.75(g/100g)  Chois
1.21(2003), #4(1989), Park JH(2008, Kim(2004)5¢ ATFZAF}HTI=E B
Fe] diopdo]l FfrEl Ao yeEron §xAbe] ©E dlehdyl Fol
oAb ke W0 w) 2.082(g/100g), 059w 1.999(g/100g), W1.0Y
1.949(g/100g), W2.09 = 1.902(g/100g), W3.0¥ wl 1.922(g/100g), W5.0
o w 2.051(g/100g), W7.02 = 1.950(g/100g), W8.0Y w 1.888(g/100g) =
UER o m §j Aol Hoje] wel ko] FAshes ZoR eyt

E4 opn|w=4tE 3Fvbel GABA(y-aminobutyric acid):= 2Fe] 9 g7
Ag)std 3k Fo ZFFEPU A glutamic acid)e]l vl obwi FEZAH(y
—amino butiric acid02.2 FAHT} o] AR T2 2 Alghe] e A3}
AN7+= Aol THEA=Y gabaronextZA] AlFE 31 T (Masaaki &
Kazuhiro 1998). GABA= Ml -4 ofnjmttoz Apgholl Al gloj A=
AAZA dode] FrEo] dow MAr)s, =3, A s, AAA N o
S 2dG AAY B3 AP eSS 2dee s 34 2LdEde A
Azl 3
S-mlE 2] & I (MMS)= 19508 FufF=oll Al F=3F AQd A At
2 BB Udtar g £2%, S259 2433 A sixte] @ol 3y
At

of

2



Fobr w4k gheFe 2.978-2.908(g/100g) &= U EF O™ A (to] Ao
Aol me} Ae FahsteE AFS BHATd ol Lee HS(2010), Hwang
CHEOOR)5S] A A717h eSS opvl it Fafo] Frhaitt: AT dx
S} e Wetolu], S EAZFS HS5F bt Fako] Wol FHE 3

= e

Theanine & Total amino acid
35T

WO wo.5 W1.0 W20 W30 W50 W70 W8.0

Time (hr)

B Theanine (g/mg)

B Total amino acid (g/mg)

Fig. 16 Comparison of theanine and total amino acid contents in

green tea leaves according to withering time (g/100g)

_64_



5 HIEtY C &%

Azl e =2ke] HlEkYl C S WO0Y | 485.257(mg/100g),
W0.54 wf 464.427(mg/100g), W1.0¥ = 416.003(mg/100g), W2.0d uf
398,902(mg/100g), W3.0¢ = 388.656(mg/100g), W50 uf 379.899(mg/
100g), W7.0 ®l 288.600(mg/100g), W80 ul 275.879(mg/100g)7} 3+
o AAdn (Fig. 17).

Park J. K(1997)ell ¢t =it A= Foll e HlEwl C
167.9~271.8(mg/100g) 0.2 2 Ao A A&t 9Jx2E AR HA9 v
ElYl C gk at= thAh 2FolE H AL Jeon JR,(1999)% 2 T35 T¥o] 23
Hake] Az =A F HEW CEEFS 716(mg/100g)o A 30.2
(mg/100g) & H& 347
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B Vitamin C content (mg/100 g)

600 1

Vitamin C content

485.257
500 t 464.427
416.003
100 + 398.902 388.656 379.899
300 + 288.6 575 g79
200 1
100 1
0
WO0.5 W1.0 W2.0 W3.0 W5.0 W7.0 W8.0
Time/hr

Fig. 17 Comparison of vitamin C contents in green tea leaves

according to withering time
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2 AZAWE E3) FEEA

Jlm

1) F&5E9 Clear zone(ASA 33 =4
Az AZHE R A gete] AxE 22 o 8 "o FEE wE
g S SAH A= Table. 739 2
St HAl AFRE 97FA 9] Tl A BE et 84S E S AN

rlo

o WY Al A= Escherichia coli- W7.00] 13.94mm= 7Hg %
A S vEbg o W2.00] 13.18mm=E 7Hg BHA YERI T (Fig. 18).
Salmonella choleraesuis (KCCM11806)° 4l &= WO0.57F 15.76mm= 7}

=2 YHddES e e W1.00] 14.32mm= 7Hd A YERHY (Fig

19). Salmonella choleraesuis (KCCM 40763)¢ A4l &= W2.00] 16.49mm= 7}

¢ TS LS UEide Wool 10mm=E 7HE wHA ey (Fig.

Staphylococus aureus(KCCM 12256)9 /1= W8.0°¢] 14.62mm= 7} 3
Aol 2 Ao YEEt o W300] 2.0°] 14.24mm= 7FH¢ SA Y
Byttt (Fig. 21).

Streptococcus sobrinus (ATCC 27351)el A+ W057F 13.12 mm= 7}
& FHEAS vetdlon, W300] 745mm=E 7 WA YERdth (Fig.
2).

Streptococcus sobrinus (ATCC 27607)1 A+ WO057F 14.49mm= 7}
=< A S vErdl o W300] 854mm=E 7 e IS UEW
t} (Fig. 23).

Streptococcus mutans W2.09l+= 14.09mme. = 7} =& A o]

e o Wool Al 897mm=E 7Hd A YER T (Fig. 24).

o

[\

h
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Porphyromonas gingivalis= W7.090 1541mm= 7F4 £ drdAd o]
VEsE o™ W1.001A 14.84mm= 7HE 9 A YEls Y (Fig. 25).

Prevotella intermedia W80°| 14.06mm = 7}d £& Aol el
wom W3.00] 848mm= 7Hg Al YEE Y (Fig. 26).

o B dATddME Ee ABRAA R FA E4do] Uedyed &
FEEAA FHddor AsAsEe] 277F M =4 dEhd A
Salmonella choleraesuis (KCCM 11806)% W2.0°4 16.5mm, WO0.5% 4
1649mm= =4 yElgtew zAIzkE Aol AA|INE Streptococcus
sobrinus (ATCC 27351)7} vl L% YA YERyE

AT o] MMAHLS fEAIZre] FUMEE FddEE A SUHE A
o2 diEANey AAA] A= A v o EHQl A ow YEy
th ool 7o 5o vEr] el zzbe] & A3t yehd Jow A}
SHET

Lee(2010)=  Streptococcus mutans(KCCM  11823)9}  Streptococcus
sobrinus (ATCC 2735)¢] &t &Ao] 7Fd =ot st Park(1998)2 52t
FEE09| Streptococcus aureus®| tste] gk ddrdAd S yEldtta s

oW, Eschetichia colidl Welr= dFtddo] v How yedts

Razk gAor B ATss ta e AaE el
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Table 8. Antibacterial of green tea that change according to

withering time

T

(mm)

WT

. . . Black-pigmented
Pathogenic Bacteria Oral Bacteria )
gram negative

Escherichi Salmonella Salmonella Staphylococ Streptococcu Streptococcu Streptococcu Porphyromon Prevotella

a coli choleraesuis choleraesuis cus ssp s sobrinus s sobrinus S mutans  as gingivalis intermedia
(KCCM  (KCCM (KCCM (KCCM (ATCC (ATCC (KCCM  (KCTC (KCTC
11234)  11806) 40763 12256) 27351) 27607) 1823  5352) 3692)

WO

W0.5

W1.0

W2.0

W3.0

W5.0

W7.0

W8.0

1092 1249 10 1115 10.86 1294 897 13.42 119

1181 1576 16.49 1382 1312 14.49 14.02 13.95 13.82

1178 14.32 14.39 1369 1167 12.92 13.98 14.84 11.92

1318 1462 165 1424 12.06 14.11 14.09 12.99 12.11

8.15 9.59 10.72 9.6 745 8.54 12.89 9.22 848

11.22 134 139 1372 1212 13.58 13.18 14 12.86

1394 1289 12.12 1206 1091 12.43 13.82 1541 11.22

13.2 11.8 12.13 14.62 124 12.04 11.14 134 14.06
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Fig. 18 Pathogenic Bacteria Escherichia coli KCCM 11234

Fig. 19 Pathogenic Bacteria Salmonella choleraesuis KCCM 11806

Fig. 20 Pathogenic Bacteria Salmonella choleraesuis KCCM 40763
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Fig. 21 Pathogenic Bacteria Staphylococcus ssp. KCCM 12256

Fig. 22 Cariogenic bacteria Streptococcus sobrinus ATCC 27351

Fig. 23 Cariogenic bacteria Streptococcus sobrinus ATCC 27607
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Fig. 26 Periodonto pathogen Prevotella intermedia KCTC 3692
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2) A WS AfFH 53

oz AW APse] Az F2 A4 £ Ao FHZ @e
A

n A E ASAHTA A Fig. 279 2}

=4 A3} Streptococcus mutans, 5352, 36929 el 4A]7Fe] % 7] A
= AEHE HolA Fuirb 12A1%F o] FFY thxao] HlE A EadE
ety g2 714 HolE7] AlZetdth. 53], S, mutansel Hl3IWO,

W1.0, W2.0 A& 3 100ppm, 24A|7Fel Al vz T3k A58 7F e

3 FedgA A

El

Wil Wh.02] 74 9-ol+= 100ppm, 36A]7F, 484 7Fol| A H]
ol A8 = At

5352 w3l 53], 1000ppmE =l A 22 WO WO0.58] 36411, 48411,
W1.09] 24417F, 36A1%F, 48417t Al tf el nlsf Fsish A5 AsfE B
ATH 500ppmE ol Al W3.09 36A13telA FElg ASAME EQow
W7.000 A = 1241038 F=3 A& 37F e

36920 whal] AAHow FmoEAS Ades yHEely IdEAE B
A3l 53], 1000ppmoll A 31 A5 AAE e
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W0-11823 W0.5-11823
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Fig. 27 Inhibitory effect of green tea leaves fraction against

microorganism for 24 hr at 37T
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W1.0-11823 W2.0-11823
0.300 0700
0,600
—==0ppm 0500 =e=0pprn
= 100ppm | | 0400 == 100pm
= 500 pEM Eii =i 500
== 1000p0m | | 010 =E=1000ppm
oo &
004 812182004 B2 HaLs 043 R21620MBRINNE
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oo 050 oo
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=
004 812182034 3832 ¥4 Ms 048321620028 HNNE
Fig. 27 (continued) Inhibitory effect of green tea leaves fraction

against microorganism for 24 hr at 37C
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Fig. 27 (continued) Inhibitory effect of green tea leaves fraction

against microorganism for 24 hr at 37C
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Fig. 27 (continued) Inhibitory effect of green tea leaves

against microorganism for 24 hr at 37C
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3) A A F F=(Minimum inhibitory concentration, MIC) &3

Az AER AQRFste] Az AE 4o - AH FEHE wWE
HAa Al s 54 Table 8% o} Z+zy Streptococcus mutans®l ) 3l
W0e] F=%5, 53520 s Wh.09] F=%, 369201 tis]l WI1.0¥ W2.02]

o] 625ppm == MIC # T 7 W2 ghe Hol A2 dorkn

AL 1977), (Boyce JM, 1984)7} o] vea g9low dA I ARg RIE7}
A" F7Fsk= FAloltk (Sutter VL 1985),(Gavan T

B o= 3F 9 o] 3t optical densityd] 43 o I& J|F
= AAste] MIC #hs #HAZTo N wZFaAHo]| o3 a5 Fol=us

sttt

L 1980).
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Table 9. Minimum inhibitory concentration of the extract and the

fraction of green tea against several microorganisms

MIC
Media
WO | WO5 | WI1.0 | W20 | W3.0 | WHh0 | W7.0 | WRO
3692 1250 | 2500 625 625 2500 2500 2500 2500
5352 1250 | 2500 1250 1250 2500 625 2500 2500
11823 625 2500 1250 2500 2500 2500 1250 2500
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5 AxA7d mE e FH

kel s Wb A9 uh, &, A e o] deto] HAA AHFAH R
3 5= EAEAMEA (Descriptive  Sensory  Analysis)@}  x}o] 2] ¥ HA]
(Discriminative Sensory Anaiysis)®} 4H|A}F AEEE AHFHow F 3

= H7Fel Vlax ZAFEA(Consumer Sensory Analysis)o] Ut (Yang

WM 2005). 2 A8 SHEA BY WHe Aasgon $eve 3o

Al Alqre = o
A dUR Bedrte AAsidth FEd sl AT Haol 4 &5

@O 2o & - 93 Alte] WO W 13500.%2 7H¢ & HHdE 44
om W80% mwi= 9450 = 9 xA|7le] AojAE o3 Ao M} o

obAh.
@ BA - AT Wod W 9052 7P T WEE dAed 94z
Alko]l dojd a5 o] ol ot W7.0d df 7932 W2.04 w9l 7.60,
W302 Wel 655 W50% el 673nth %A vehted g o
o W80 W 602 ey,
® 7] - Al gxAgre] WO W 329822 1 £& AU YEy

ow fE:A|Zto] AoldE FAdte Ages BHAuom WS0Y wf 232=

}
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W1.0 - 1 hr Withering tea
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W2.0 - 2 hr Withering tea

Fig. 28 Estimate process of green tea according to withering time
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ABSTRACT

A Study on the Component Change and Antibiosis of Tea Leaf
which are based on Manufacturing Condition and Process
Condition of Handmade Tea of Autogenous Tea Leaf made in
Gurye(Korea)

Jeong- Young

Department of Food and nutrition
Graduated School of

Sungshin Women’s University

Tea has been called as the phenomenon of grass from olden times.
And, it has been made by climate to be weather, soil to be vapor of the
earth, and sincere hand of human beings as material for medical use
and enabling one to have mental reason. And, in those days when tea
was disco—vered, while it was used for medical use, it has developed for
drinking gradually.

There has been the tea of our country since Queen, Sunduk. But, it
was recorded that it as been activated since 828, King, Heungduk by
being planted over the area of Mt. Jiri after it was flowed in from
China by Daeryum then in Samgooksagi. And it has remained in
existence since Shilla period. Then, as for the record on manufacturing
tea, monk, Choeui tried to let people know right tea manufacturing by
naming as chronicle of tea God by copying Dakyoungcheyo of
Manbojeonseo of China in Chosun period. But, study on manufacturing
tea and study on the change of com-ponent which is based on various
situations of tea are failing to be active. So, it is real situation that they

are failing to be studied systematically.



Thus, method of manufacturing of our traditional handmade tea
came to be placed in the situation that it is difficult to keep alive.
Then, method of manufacturing tea developed much by the convenience
of mechanized steamed tea of Japan and the reduction of cost and many
kinds of teas were introduced. ‘Thus, while only convenience and
economic strength were followed than the study on method of
manufacturing traditional handmade tea, traditional handmade tea reached
the situation to become extinct gradu-ally. Therefore, this researcher
tries to leave the record on traditional handmade tea, with expectation
that scientific analysis through manufacturing traditional handmade tea
and examining the change of component which is based on various
conditions of our tea limited to green tea or fermentation tea may
establish the foundation of traditional handmade tea and succeed to the
line of connection and may be the base of manufacturing tea to be able
to make tea to be suitable for moderns, tea to be good for health, and a
little wider tea.

In this thesis, this researcher made green tea to be
non-fermentation-tea with tea leaf collected in the morning after
collecting first tea on the 5th of May from autogenous tea leaf to grow
spontaneously in Gooryo—gun,

Jeonra-Southern-Province. And, after spreading tea leaf by &800g
respec—tively in shade in the order that leaves are collected and fading
each sample for 30 minutes, 1 hour, 2 hours, 3 hours, 5 hours, 7 hours,
and 8hours by varying hours respectively, this researcher made
handmade tea in iron pot with traditional mixing method and analyzed
the change of con-tent of Catekin kind, caffeine, Deanin, Amino—acid,
poly—phenol, and Vitamin C etc. to be main components of tea which is
based on fading hours by using HPLC.

About the antibiosis material of manufactured sample, this researcher
exa-mined the antibiosis of tea by fading hours after extracting water

and methanol. And, this researcher observed 9 microorganisms,



Escherichia coli, Salmonella choleraesuis subsp. choleraesuis, Salmonella
choleraesuis subsp. choleraesuis, Staphylococcus ssp. aureus(KCCM
11256), Streptoco—ccus sorbrnusn(ATCC 27351), Streptococcus
Sobrinus(ATCC 27607), and

Streptoco, and observed antibiotic changes by using pill checking
growth with Porphyromonas gingivalis(KCTC 5352), and Prevotella
intermedia which are halitisis germs.

In addition, this researcher observed color flavour and good feeling
degree of tea wich are based on fading hours by making observation
evaluation about completed tea.

1. As for the content of total Catekin out of main content of
traditional handmade mixing tea made by making fading hours different
respectively, it was 16.534(g/100g) in case of green tea to be
non-fermentation, it was 16.009 in case of fading for 30 minutes, it was
16.030 in case of fading for 1 hour, it was 16.244 in case of fading for 2
hours, it was 16.052 in case of fading for 3 hours, it was 15993 in case
of fading for 5 hours, it was 15916 in case of fading for 7 hours, and it
was 15.801 in case of fading for 8 hours. And, content of green tea to
be non-fermentation-tea showed highest as 16.534g. And, GC, EGC,
EC, and ECG were being in—cluded in green tea most. And, it emerged
that content of total caffeine decreased, as fading hours became long.

As for the composition of main Catekin, it was being included in the
order of EGCg>ECg>EGC>EC regardless of fading hours. And, it
emerged that what decreased as fading hours became long were GC,
EGC, EC, and ECg and what increased were C, GCg, EGCg, and GCg.

2. As for the content of total Amino—acid which is based on fading
hours,it showed highest as 2.978(g/100g) in case of green tea to be
non—-fermen-tation tea. And, it showed smallest as 2.908 when fading
hours were 8 hours. And, it emerged that there was difference in
accordance with fading hours but that it decreased as fading hours

became long.



3. As for the content of total poly phenol which is based on fading
hours, it emerged that it was being included in green tea to be
non-fermentation-tea most 23.711(g/100). And, in case of fading for 30
minutes, it showed smallest content as 22.222. But, it emerged that
there was difference in accordance with fading hours but that it
decreased as fading hours became long.

4. As for the content of Deanin which is based on fading hours, it
emerged that it was being included most as 2.082(g/100g) in green tea
to be non-fermentation-tea. And, it showed the smallest content as
1.888 in case of 8 hours of fading. And, it emerged that there was
difference but that it decreased as fading hours became long.

5. As for the content of caffeine which is based on fading hours, it
emerged that it was being included most as 2,800(g/100g) in case of
fading for 8 hours that fading hours were longest. And, it showed the
smallest content as 2.501 in green tea to be non-fermentation-tea. As
for the con-tent of caffeing, it emerged that it increased gradually as
hours became long.

6. As for the content of Vitamin C which is based on fading hours,
it emerged that it was being included most as 485.257(g/100g) in case
of green tea to be non-fermentation-tea. And, in case of 8 hours of
fading, there was difference of 2,800dmfh among samples. But, it
showed wide decrease, as fading hours became long.

7. As for the antibiotic effect of methanol extract of each sample
for 9 kinds of germs which was examined by using Peper disc agar
diffusion method, all showed antibiotic effect regardless of fading hours.

Especially, in Salmnella choleraesuis subsp. choleeraesuis, in case of
2 hours of fading, it showed that antibiosis was best as 16.50mm. And,
in Lactobacillus plantarum, in case of 3 hours of fading, antibiosis
showed most weakly as 6mm.

8. In Escherichia colitKCCM11234), it showed 13.94mm in fading
tea for 7 hours. And, in Streptococcus sobrinus(KCCM11806), it showed



15./76mm in fading tea for 30 minutes. And, Salmonella choleraesuis
sobrinus(KCCM  40763) showed relatively high antibiosis. Then, it
showed 16.5mm in case of fading tea for 2 hours. In Staphylococcus
aureus(KCCM 11256), it showed 13.12mm in case of fading tea for 8
hours. And, in Sterptococcus sobrinus(ATCC 27351), it showed 13.12mm
in case of fading tea for 30 minutes. In  Streptococcus
sobrinus(ATCC27607), it showed 14.49mm in case of fading tea for 30
minutes. In Streptococcus mutans(KCCM 11823), it showed 14.09mm in
case of fading for 2 hours. In case of Porphyromonas gingivalis(KCTC
5352), it showed 1541mm in case of fading tea for 7 hours. In
Prevotella intermedia(KCTC3692), it showed 14.06mm in case of fading
tea for 8 hours. Thus, it emerged that antibiosis was best.

9. As for the observation of tea, this researcher saw form and
color in dried tea leaf, and was based on water color and flavour with
extract of heat water. And, I enabled one to evaluate the grade of tea
in accordance with state by dividing into external form, water color,
flavour, and taste of completed tea and leaf after soaking tea. Then, all
the samples were eva-luated high in whole taste degree, and people

preferred green tea to be non—-fermentation-tea most.
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