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Table 1. =2F(28]) 3} BF 2&=39] 10ha?d A4 Hlw %9 AL (%)
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(Table 2).
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Table 3.321719] 24 vl

BI71eg5 Mana Mill Jet Mill Turbo Mill Ball Mill
BHF 2= s —407Co)st 0cColsk 40ColA =2
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AN 9 o] H3 A= = NS NS
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B2HF H4& 7t B4t =3 55t
Wzt fA B 1 1 2 1.5
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3. FHel| o] &2

7}el ) (catechin) o] & Z2}H o=
= 7 dEFQ VeI H3)9

E5ox= EGCG (Epigalocatechingalate), EC (Epicatechin), ECG (Epi—

(flavonoid) o] &89 217} 843t 9
L2 FHE oA v EEY, 2 7HE 719

catechingalate) ™ EGC (Epigalocatechin) &°] ¢t} (Figure 4).

OH

(2R, 35) OH
{+) Catechin (C;sH14O0s, MW: 290)

(I)H

OH

(2R, 38) &
) Catechin gallate (CoaH 13O0, MW: 442)

(2Rr. 3R) OH
(+)-Epicatechin (C;sH1406, MW: 290)

OH
OH

G,

(2R. 3R)

(-) Epicatechin gallate (C22H18010. MW :
442)

_10_
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OH OH

. | ] OH
; OH
(2R, 35) " - (2R, 3R) L.
(-)-Gallocatechin gallate (-)-Epigallocatechin gallate
(ngH;gOH, MW 458) (szngol], MW: 458)
HO OH GO
m on
(@) "
OH HO OH
OH OH
(2R, 3R) oH
}-Epigallocatechin (C;sH {407, MW: 306) Gallic acid (C7HesOs, MW: 170)

Figure 4. 7}E|719] ++%

HE = Ax ZdFe] oF 10~18% FHE dow, 1980¢ =717
100950 Eef=], HI7HA of 70F0] LeHol 1 T2t Bel A vk ek
¢ EebRo] E (flavonoid) Foll 48k 2he] 24t @ ko] 70~75%¢] 7]oigt
dEOC®Z, EC, ECG, ECG, 183 EGCG7l tlxAolt}t, Jej== w2 #38kz}
= 7HIZE 7Sl F58ar 1 7 AM AA 7P 2Es] A H

n )
gl ool 7HE7 isel walo] Lokatm et gk (Table 5).

l“
e

rlr

ki

728 &F
(1) FF, 2dIA 28§ (7) Fupolejx 2 9l a= 2g
(2) =40l ‘?ﬁﬂ 28 (8) A a4 Asl 28
(3) FArtshard (9) Fotel27] 4l A A3t 248
(4) ﬂoﬁﬂ 2 gk a AA (10) 75 9 oF3 AA
5 4% 'é‘ﬂﬂ)\EﬂE A5t (11) %TZLQ AA '
6) gty d3 et 28 (12) AAY 4 oA =&
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3-1. 35%, 2dA 28
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7F AR S oA adE vEide 2ls B

3—-2. EdHO] A A&

=2} FEEoU A MRV FEAH] AL VPTG E HEx AT
Okuda®A =] 7he|Z1 EGCG7F & Aoy & S&72 EdAwo] & ofvln
Aol Holgdde dAAs] YwEvta vk I ¥ A4 =5 EGCG7F ix+t
Wzt Edwio]l MIEE At JAste A b FHEIF7E &ALl (UV) AR

3—4. 4 &/FA 9 Az

apele] @atst Ago] A3 Ay 2= tFi Al AHEIRE AU Ay A
o kst s dEbde Zlo] weRa, & I JHRIY s A8s stk
2ol 4t el ER a7t " difru A4S 5o Aed 1719
offroll thell = Akt WA adE yEh itk

3-5. AAZ 38 FAsA A A

FHI 72 @Atsd o] Aol EGCGeE M52 A do] ArgtE AA 7]
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Awe Hresl 5 Hao] wE A Az sl B4 #x w37 Yol &

AEYAS Wow of=ddyly 2ot dRlo] BH|HHEA ZHo] 1%y
AL, FAAATE v BT gy 2 29 gclel i AdH= el
(Free radical) ¥ @4ttas A5 =33} AWAls ASAIA AAstA A&

o
=
ngsh o, HEFT, ASA

=

94, 240 F4 Fe 24N v AUy 5 5

3-8. 8% ZYAHE A 59
TFYAHE 5 TWAS AZAM WEE 59 s AEEe 99
=

dafolm g o5 Ao ool dF Fe A

ot

= "Ae FUAHE) Y s Aol dAs dAdHL st

F ol Q= 7R EGCGe HAE =S A S5 dstAl oAl

oN

3-9. 18U ¥F A3t F&

THGS V| w2 Fde o) 2T =, B8 w1
& QMR WEFEA(ACE) ol oste] dste] s ZHgo]l A jewldl R
HghA T wEba ACES #H4-S Asst: a3Ee] g9t 4atz8S 7Hxt. Hara
+ ECG, EGCG7} ACEel tigt dAs As] a5 Jebds W3t

3-10. &+ ¥ 35 F&
AL M Fol A g, dulolgia EAdo] Qe Aol FWEATH Hara
= ASE Al FAXTAT, FInBE oA Sl e 2 JHE e 4

o] dHlobZoHHl (theaflavin) 7= 43 & @45 7Ho= S ghioh =3 %
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Aol gt 53ke ¥ e il A9 flerng AZRY S50

H AA EE A Y] Aoy, AEEE, Ad A T A Vs =

Ao thdt wado] Frrsta Qlo] Ha Y] B E W Evan & £ gl
o 2y A Sul S532F T FEEY] RS diEeA st le], #
A 712 FAs L 71 sde] B sk AAoltt (Figure 5)
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A 44 AE BH

1 A7 =2 9489 AR 2 24719 &9

At A Z3 o] Hap EFE AZ|u e whel gk Aol WiskshAl Hrh

e el BEw FhEze] A4S 7lee] ¥ 7, 8, 9% BrhE Zo] AutAo]
o Zbgate] ARAQ] Wt wre] JlQlet A7l gEse dw 7)ol

HZlol A3het Hakg 7 & Fart it

AP (Camellia sinensis O. Kuntz) Al&E 2005~2006d°l A7), #&
g F-Se] wE JH R AR RSt RS 2ARSH] flske] Az A e 2
Al71E dElsto]l Askitt (Figure 9,10).
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Figure 9. A5tk A4 3 =44 A3 A4

Figure 10. 59719 AU FFAAE 174 2 Alg AF

IhdEels AZEY 53 A F59, 71592 BRskel, Me 99
(50Kg +&)¢ w7 oA, o, ofdskA AE BusAT (Figure 9,10). 43
& WA R HES Y5kl 4 ARE BAAE(GE 1000 F o] 3

AR It (Figure 11). 23 dXols= B By A 7|E mxzp9 4 U

pol

N
il AHA F8S s AU AR AsE HAsty, e Az
9 AR FEA AT 42 7192 sl DB shavk

18 A7) : 49 299, 59 109, 59 23%, 64262, 89 229
- AR Ax: AANE 2B A3 AT
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Optical density (540nm), 2% H7MHE 349 7HH71 gh&Fo] o) Ash
(A= 2):Sample1/10 3A ¥ 1ml+ph=7.524F &N 3ml +F2AE A A 1mL)
Tl 71 o] shek = __ (x1.5<100 %
x* C 0 BEFAlolA @zl AJFEd Fo E22bE 5 % (mg/100ml)
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Figure 12. Ethyl gallate A% =4

Optical density (540nm)

Figure 13. 7}EIZF A= &4 7Mo%
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1.3 HPLCel 2J3F 44

7t ZA14& 7HA 3 HPLC #4& 8% 76 &

ftlo

ESE # ATelA = IR A FREA S flstel HPLCE o] &3 A4S &
"kl 1, HPLCe &3t EGCG standard®} 7FEIZ] o A& standardE 100%
% oMHMEULEHS olsd &ul®E dAstel UV 280nmeollAl 1mL/min &
2 Z#F9ch HPLC #% W2 Table 6olA WebdIglth ztzbe] shel7] 4%
& A8%E 5mg/l0mLE 741 HPLCE ®¥4& &9k HPLC #4=x7
Table 7elA Yeblilth 23dE A4 35 o3 AA9 AH= AW HF

=2 7}el7] standard 47FA (EC, ECG, EGC, EGCQ), 183 79l 7FX| 11
A3t methodell 93 HPLCS A stth. 28jar 2H2he] 74|19 standard s} 7}
112 Figure 14 YERYAT

flo

ué

fo

=

Table. 6 HPLC &4 %71

Column RP18 5um (4.6 X250mm)
Flow rate 1.0mL/min
Detection wavelength 280 nm
Injection volume 10uxL
Mobile phase A: H3PO4, B: Acetonirile

Table. 7 HPLC 4] v+

Retention Time (min) 0.1% HsPO4 % Acetonitrile
0.00 92.0 8.0
35.00 22.0 78.0
36.00 22.0 78.0
40.00 92.0 8.0
~ o6 -
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Figure 14. 7}eZ] standard ¥4 A3
(a) EC (b) ECG (c) EGC (d) EGCG (e) caffeine

U A A7, EF 2 FEE MRS HPLC 48 53 JHH %
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Lo o A,
CEE D nSEE ARSI A F 22 ahl
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11m¢ extraction celld] FIAI o5 FE2E= 50% HEsS A5

>

A A7

7M&EEmSE7]2 100C, 1,800psiolA 158 33 F&3 v, 483 2448
AFZNE 30% HEHEE A dHREE 100~2,5000%F FAs ts
0.2 xm membrane filter® ]33 Z& HPLC #4& HAo=z 3FgoH,
olw 7}t AAMAES AFEsITE 959 N HF EFELS 0.1~25 peg/mlE X
A3ke] 0.2 #m membrane filter® o33t Z1& HPLC %N 02 AFE-313T)
FH R o] AREA S flste] 3 29F o] HPLC EAWRS gHsiiion,
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& Aystel 9% AHNF FFL AEFAL

el R Aol dist ARvEIHS

=
Pl

Sl
w z}zte] GRulE 7ANE FHEES} A

71=8ke] YER I

A =7

M

Table. 8. A5 7he 7172 HPLC #4131
Column Symmetry C18, 3.9xX150 mm (Waters)
Flow rate 1.0mL/min
Detection wavelength PDA 260~ 400 nm
Injection volume 10uxL
Mobile phase 0.1% H3PO4 : Acetonitrile = Gradient

Table. 9. 27 ZHEIZ1F/-2] HPLC 4] 4

Retention Time (min) 0.1% H3PO.4 % Acetonitrile
0.00 95.0 5.0
15.0 85.0 15.0
23.0 70.0 30.0
26.0 5.0 95.0
29.0 5.0 95.0
32.0 95.0 5.0
35.0 95.0 5.0
(a)
CG

2023
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15.02

&.0e-1
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“6.0e-1]

4.0e-14

-

e e
18.00 20.00 22.00
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Figure 15. 2bvH F-98 7410 25 24
(a) 77 BFEE9, (b) AU ofAE(shoot), (o) A & (leaf),
(d) 24 =3}714] (green branch), (e) AU Z7](stem), () 2 2E] (root)
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2. AgF FAE JHEI 24

w9k}, B8] ECE ofAslA e o] o3} w]s
A Ago] welel e tha AER Shae]

Ao 7 eyt

Table 10. b7 F-9E 7HeX0 §H=F
FH 71 35 (mg/100g)

59

=% | GA | GC | EGC C EC |EGCG| GCG | ECG | CG
A9 111,543) 98 | 282 |3,303[3,036| 990 |2,460| 189 | 800 | 386
79 19,654 | 43 | 290 |2,762|1,730| 1,015 | 2,241 | 230 | 830 | 42
oYK 1,535 | 6 6 62 181 | 832 42 15 389 11
e 265 tr tr 5 45 189 11 tr 7 tr
=7] | 274 tr tr 15 17 | 219 5 tr 9 tr

3. FFH FH ©E 0 FF

o] S 7F B FFol vlal] Fihgo] =
& FEOIAL, Fero] tha W S vERlnh 53] 1% 71s 23 S84 vl

opft7|thel wo|g R A FIE
56.3%, 52.7%% w2 ZAFo|ct. 1y FAVE s o] =

B 440z e H ol

_36_

IP:14.49.138.138, 2017-11-03 15:42:37



Table 11. &5 9

o Fel7l e

FHe 71 3 (mg/100g)
= 3
total GA GC EGC C EC |EGCG| GCG | ECG CG
Hol & 19487.1| 41.8 599.6 |5665.0/5611.8] 987.8 [4603.4| 388.6 | 740.9 | 848.2
ofR-7|t} |17726.5| 56.7 493.5 [4386.714871.1] 931.4 |5593.9| 625.2 | 234.6 | 533.4
= <5 |14133.4| 53.7 442.6 13189.214759.011026.013030.2| 391.1 | 828.9 | 412.7
=] |16856.5| 55.2 616.7 [4528.814437.411051.6/4135.5| 542.2 | 895.0 | 594.1
Table 12. FFH 87149 7Hel7] &
ZFel 71 &5 (mg/100g)
= =
total GA GC EGC C EC |EGCG| GCG | ECG CG
ol g 2421 | 22.1 39.5 |745.1|584.21645.5|242.2| 16.2 | 85.8 40.4
ofR-7|t} | 2504 | 31.1 22.5 |845.4|589.2|566.5]270.7| 10.6 [139.2| 28.6
z < | 2291 | 23.7 19.3 [362.3]1826.5(1802.1|143.5| 5.5 | 88.0 | 20.5
=] | 2565 | 26.0 51.8 |803.6|599.4|613.81319.2| 16.8 [124.8| 9.1
25,000 [
20,000 |
&
% 15,000 |
=S
N 10000
T
Y
5000 |
U -
Ho|2F o271 5 30| =2|
U2 ES
Figure 17. %% 4 F29d 7He|7] b=
o W 3k, 0 E7], W R
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A 2 A ZulA 7tFER9 A

1. 9247 €57 A2 2 B2 A%

w=ake] AHA ARRact F AR 545 vAg shed weE BAE &
ottt wEba] B AFME AFAE B53E 8t 19 JHE HAE HA g
skt (Figure 18).
Aol A ZFEst Mana Mill2 7]& #3719 @3S Rt oo &

QH{(
¥
30,
rlr
M
i2d
~
)
g
|l
~
i
i)
oo
%
2
BN
ok
o
o
N

& QAEE AFste] B At A71E o uAEHA & ¢ ol AEE 2
of Aduk Barleld AArE ke A9 =

Al AEEEE At Heoko] FdshA FAIRE, 2 AFoA #-8-3F Mana Mill9
Ae g7t Feo o] HFH o R FAlof| FgH o girte] Heoko] AT ¥
gl oopgl T Aol W& By gato] 7b5dkth Mana MillS H2]7]¢] #slk 2o
ZA Bt AAEHAE 1ske] 716l 9 TteaAlE EF olFate] 2y wAkS
o] ZAANZ ol Azl BAAA 1 7tg 2AE wYIstE 12 E7]olth
o] #217]:= PCT 53 £9(10-2003-0035884) % kit

T dre] A& Folee] RIS @F FoRA 24 vt F 128

1o

o] FHE Aol FbsaA st o vhEde] g LS Hetol 4T F
nAZ QA% P WHe NFAR £4A2 1S 5 QA AA vk w24
Nz® A AL fAS) R B £F GPi, Bk, F, Sl WA @
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FA B ATIAE 9 2/1E AW 5 Qe B RS g
Lhdmel e st A9RF/NE An 24F gk 2o 9% Ko=)
e A4S 5 glolAl, 2R EAE BE oo #57] Brkele A%

a
(Figure 20). 2vAl Yo 7IF525 Al
=71 NS &k olo] thEk 7lEsdh g

Table 13° ERY ST
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Figure 20. &&7] /B2

Table 13. WAl 7}F5af Alx2E 98 F47] N 2 571 71
ol Mana Mill®] 7}&F JE 571 N
- EHAREY @ - 7FE=AF 7hsel AEE A 49
e - RN 284 - 429 A7y & dANE A s
ME - U 2487 recycling= &3 A A3}
e - S5aA 4 - 7 3= AAA FE 2E&e 4
- RN EEY A st eb7] sk YAk A

2. 20| A 7HFERE At

Ul AR AR Eo]l F8lHHE A 1o]F oz uz 37| Fd79

wES ol s o) % e )

g o] AFH| Ut B3 Aolo] FeAsL WAYske] AlolFuolTfe] 3%

NE ool AT Al olTolAA Fe FEst Yot ol B9 ARME Fit
=]

¥ AbelE Adst] AAEH = A8 dol 27k AlolFatel e WiF 7t

)
o
=)
&

4
of
N
)
oft
=
)
2
—
o

N
B
o

T UFGEH S FUA FAAIE e FozA AT 5 gk W

of g3 AFe 2xE WztE Al uekErlel o8 AllolFTo]lZyE w2
Fatow FALEC ZHd =] FE

abm Za1qke] RAbgtel &3] w7t o] Folxltk (Figure 21).
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Figure 21. %2} +%3} 74
olsh e WHOE AL BV BEANE ol gakol AFTANA AE =3}
ARE FEote] Thee AAES AT L AHAT (Figure 22),

Figure 22. 7} =53b AlAlE A4k
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1. £2 539 pH B ZE4

A e 2= S 100mlel 7HEA 1g= #4bA1713L pH meter (530
pH meter, Corning, NY, U.S.A) & ©]&3slo] pHE 4353t} Table 14 S
Foll Z+ A 85 &AA pH meter? pHE 4% d3E vetdidioh 5709 A
=59 pH¥ 5.5~6.0 =9 pH &X& 7HAaL Slow, diLolx whs e
BEC] 6.00=2 7 w2 pHE YERAL, Ed3 AFud AlgEw 5.5
7Hg w2 pHE Below, BAld B8 A sE S22 pHite HeErH AT

Table 14. &&53ke] pH 574
Sample FE9EA) a4 @B | gAES) Efj 35 AFod

pH 5.95 6.03 0.75 5.83 5.47
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2. B a9 Q% wmEA

7FEEake]l QA A7) BALS Particle  size  analyzer  (Compagnie
Industrielle Des Lasers, CILAS 1064, France)< ©o]g3lo] <x}& 7]
0.4~1000um WL NA el FEBE(F3 %), qa8d YA A4 vk

gov, BAg And BAMZE FREE ol ettt

g
2
o
|\
oX,

ol
ol

~—

Hoks w BAld ATk B % Aelz=E A7 12meh 9mE VER I
Dgo©] 263 2091 obF mAlg vz FAaHz A& gl 7t Ik W
ol esgakat g AEl Bt I Afel=s 747t 52,
ol Ao a7k & B9 I Alol=E Blow, thdde] HE2 A
AE Ato]=7F 27.79mEN ANEES FAHHEY JEE B

Table 15. W24 w2 3E (F9] 0 m)
Sample D1o Dso Dao Mean
Diameter
T (1A) 4.72 35.05 90.40 41.37
gAad(d) 2.72 14.44 81.07 27.79
B4l (F=) 2.00 9.00 26.35 12.58
Bl oF 9.40 45.15 110.23 52.83
Al H 1.84 7.24 20.65 9.52

-

7} F 522 A== Chroma meter ( CR—300, Minolta, Japan) & ©]-8 3}

(Lightness, MM %), a (redness, M%), b (yellowness, S %) ke =434

7 ogEe MEE BAW A P AT BE Lgol 68 YL
ol MAEs} g AW MBI WA ke 2 dolE molx gk
HAAEE B 20 ge dehga dAddAY AR a ghel —17.48% 7HE 2

o omAe e AR 59 AaEe] go] —8.35% 44 otk FAEE
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AFrhd el AlZo] 32,5424 7P =9k 93 BB ARelA TP W g
= Urehdo] S5 FHM = dxase] i FAE YERdY (Table
16).

Table 16. FE5x}o] A w524

Hunter color parametersl)
Sample
L a b

FA(HA) 63.75£0.83 —-8.35%0.20 23.26=£0.50
gAY (dE) 66.19£0.39 —17.48%*0.13 28.27x0.14
A (F=7) 68.62*0.26 —-13.18*0.07 27.36£0.27

Efj 35 oF 61.52£0.69 —-10.87%x0.16 23.85£0.61

ATk 68.70£0.51 —-10.56*0.16 32.54*£1.31

VoL degree of whiteness (white +100 < 0 black)
a: degree of redness (red +100 < 0 < —80 green)
b: degree of yellowness (yellow +70 < 0 < —80 blue)

ge Wil s Ak AdEel 10mls #-3lel o

1
A F ARAT] BB AR BIE BAE AW, 4 QAEe] wol
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Table 17. AlZFe] w& Fd=abo] #AkbPdA (9 @ mm)

Samples Time (hr)
2 3 5 8 11 14 24 | 3days
T (1A) 5 8 25 38 46 48 50 51
gAad ) 1 1 2 3 4 5 9 14
Al (5= 7 9 12 18 23 31 48 55
B3 <F 11 15 20 30 38 45 47 51
AT 10 13 17 24 30 39 56 60

5. FAFAREE A (SEM S ol 4% BL=ag wlATF2 $4

FAFAAFE ] (S—2380N  Scanning Electron Microscope, Hitachi,
Japan)& olgste]l 24 W 545 dEsly. £HE AE+= SEM ion
sputter coaterE ©|&3}lo] gold—palladium FC.Z JFAHANA 60F%7F FE A
21 & 15kveld #Esigion Al s file ARsto] w2 JHE W

o FA AT Figure 23+ & ATolA AREE SEMO] AMIS HojFal g

o

Figure 23. FAFA R4 (SEM) 9] AFx

SEM%& olgate] ®ubiszl A= ®®Wg 500, 800, 1,000 W2 e 4

& Al 2719 mepe Arht Folrt LS HAT & AAT (Figure
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(X500) (x800) (%X1,000)

F4 (4)

$ FREEZE

Saum

Figure 24. SEM& o] &3t Bdxxto] T E A (A9 Bar 50m= L wl&<9)

_48_

IP:14.49.138.138, 2017-11-03 15:42:37



wEs AEHE 5 100mld 0.5g2 7 HEE BRaezlE A %5
A g7 ok, Zla ke Uid deHIE ARSIt SAIA 7= SPSS package

£ o]gsto] Zt Wclnttt Fard BFEHEAE Teklal 7 AE e HAE A
ol d2 a=0.05 F~F°llA Duncan's muli testel] o3 thsd4S AA ST
A3 A= Table 189 YERUIILE.  =xfo] Ade
AMES] 7HE 2 AsEE Ba, &7l g3 dse
FXoU, ARtAow & ApolE HolA gkth. 1wl Bhef| thsh 3
=

thelof Aol A& v AESel w8 iy or 2 A

e
o
rﬁ‘
_V‘_l‘
2
all
o
rlo,
2
o
1o

Table 18. &%=ztef tjst o5 HA

L 7] b\ TEH 713 E
T (HA) 59 *1.6 45 *£1.1 5.2 +1.6 55 +1.7
gAY (@) 3.5 £1.9 4.1 £2.0 4.0 £2.1 3.9 t2.1
B A (F=) 2.8 £1.3 4.9 1.6 3.8 1.6 3.9 1.6
Bl g <F 3.7 £1.3 45 +1.8 4.0 £1.6 4.3 1.4
AlFohd 56 t1.7 4.8 1.5 58 1.1 5.7 £1.0

ﬂ
=
\V]
ﬂN_"
L
b
[ue)

s AAF HREH

1APA 8] ds A ATt ] AEe] Mgyt &) gt FolA thE HEd
vl w9 3 Vs 55 Atk I A¥s= Figure 25¢] YERIT o] &4,
A, ek, b (A3 9 Aol AES 9=, SARY, Az, Bzl
ot Afolof ot Zlow dAwEo, AFude] EAVE MEH 257 Al 9
A ATkl A AlAE ] ABAatste] 2xbd e vl BAE Sty 2 A ¥ of
el Figure 260 Wbl 223 dE8] dsdA s TE4 Q) 7IE A= AT
theole] HEe M F2 AR HAeE Aot doerRE Eu] e " 2

e

A7l MFew V27 o F2 AAEE AT &

=

_l

(e}
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Figure 26. 2xpd % @5 AHA}

Symbols: = : A€, m: F7], %, 1 FEY VEE
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A 42 A0 F23A 24 FH

2 ATl E AH 25 AAE RS 98 A7 FUSA 28 4
WA AR S dohisl s WA AF AR AR A7 BA
M olgate]l 18 w4 A4, A AAH 58 stelsuat sgich o)

AT 3A ABS Ao AAs] 47 AHxAL FYF F A
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S|
S

A -l A]
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o
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Figure 30. 2ol @& XaoA 9 F28 A
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Figure 31. 100TCelA ¢l HPLC &4 A3}

3. 74 FE2 A% JF A &FH

2 oAge AFTAeA 49-99 AME S AL 3g) =5 B
100 mLE ¥ A 9e AREA GH 7, €% 80T)% A§S shol L]
A 1 #E AHNES FES AN A A 20e FE AIS FIHY

thool e AP Ak oy kA AIRE =31 (0, 30, 60, 90, 120, 150,
180, 240, 300%) S 7IX 2 333t} Figure 3294+ x9S 7FA11 A7t
o 2 FE9 ARRIS BolFa Q) o] A ARE B4 60%7HA T
ol Wh=A Flehes AS 7 F Ao, 607 o] Fel= HA3] FUFsAY A9
v 523k FHEIEHS Bt RN EHS 6080 Fols oF 3.0%~3.3%S A
& AT (Figure 33). ©o] A8 Axz 7HE FE2L dede 94 A3to)
Bl kAl FHZE FrE 2EA S FURSHARE, dagAIus Hoks

e F2e 7 Nt HAxd ADLE 60-90Eow  Hat

_
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Figure 32. A7t W& [xto o] &5 AR
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Figure 33. At w& 7171 gk
4. 7 eI &S 4% HF Euiy &89
22PA = AFNA = 53219 TR 25 AFESte] FE5 dus Ie®
o FHZIS FES 7] HEA 1,22 SRR EEI oHolAHO|EE AlE-5}¢]
st FEE Qe 2 H Q= FHHIFE Q7] st FEREXEFI
ol H o] EE Algste] sttt 1,23 F22XE Bl 53 FEECH
S FHI Y oFfke]l EES AASY] fste] s, EREXET
xsty o Qe 7MY BrES AFEEHA] kol #H4 A Esglth 1,23 S22
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Figure 35. 7}HIZ] F&3817] s A3 A

Figure 362 225 E EGCGE 7] Hste] Zast 3= st 7He 9

AFPPES tehd Zlolth Figure 37 A AzvtEae s
2 A% Adelth %7t B oldopAHolE FolA

Agetel FEE
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EGCG, 7HI]l, 18fal &wEo] st AN 2 FE=s 7ML
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Process Development for the Recovery of Catechin
Compounds from Green Tea

Using Glass Column Chromatography

Ho—Sang LEE!, Dae Soo GO!, Se Mi MUN?, Heon Joo LEE?, In Soo SUH’*

Jeju Greentea, 50 san, Seakdal—dong, Seogwipo—si, Jeju, 697—130, Korea'
Shin Sung Ind. Co., Ltd., 3Ba 903, Factory Sihwa Ind. Complex, Stheung—si,
Gyeonggr—Do, 429—936, K ored”

Jeju Hi—Tech Industry Development Institute, 4—8 Ara—1—dong, Jeju—si, Jeju,
690—121, Korea "’

Catechin compounds are bioflavonoids, polyphenols and powerful antioxidants,
and the green tea is one of the best catechin sources: epicatechin (EC),
epicatechin gallate (ECG), epigallocatechin (EGC), epigallocatechin gallate
(EGCG). In this study, the process for the recovery of catechins from the
green tea was developed by using the chromatographic method. The green tea
leafs, farmed on the flanks of Mt. Halla (Jeju, Korea), were prepared and
extracted with water at 80? during 1 hour (pH 7). Then the leaf extract was
eluted into the glass chromatography column (outer diameter = 2.7 cm, length
= 40 cm) packed with silica gel (Waters Co. 34 Maple street, Milford, MA
01757: Prep C18 125A 55—105 mm: 10 g). The eluates were collected and
injected into the HPLC system (Waters: 2696 separations module and 2996
photodiode array detector, Column: Symmetry RPig bm:4.6 X 250mm)after
syringe filtration. As a control experiment, the leaf extract was also
partitioned with chloroform and then with ethyl acetate. These solvents were
used for remove caffeine impurity and purify the catechins. This comparative
study clearly showed that the chromatographic method in this study can
simplify the purifying process and reduce the harmful solvent. Furthermore
the column chromatographic method is a good candidate to separate catechins

selectively on a commercial scale.

Keywords: Catechin, Green tea, EGCG, Column chromatography
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Comparative Study on the Processing Method for

Ultramicro—Powdered Green Tea

Se Mi MUN!, Heon Joo LEE!, Dong June PARK?, Dae Soo GO?, In Soo SUH**

Shin Sung Ind. Co., Ltd., 3Ba 903, Factory Sihwa Ind. Complex, Siheung—sI,
Gyeonggi—do, 429936, Korea’
Korea Food Research Institute, Sand6—1, Baekhyun—dong, Bundang—gu, Sungnam —sI,
Gyeonggi—do 463—746, Korea®
Jeju Greentea, 50 san, Seakdal—dong, Seogwipo—si, Jeju, 697—130, Korea’
Jeju Hi—Tech Industry Development Institute, 4—8 Ara—1—dong, Jeju—si, Jeju,
690—121, Korea*

Green tea is now one of the most popular and healthful drinks, and the various
powder products have emerged into mass market. This study focused on the
developmentof ultramicro—powdered green tea by using novel muller,
Manamill (PCT/KR2004/000896), which conducts cold muling of the material
or maintains the temperature by employing a cooling system to prevent the
generation of heat due to inter—material collision. The green tea leafs, farmed
on the flanks of Mt. Halla (Jeju, Korea), were prepared and processed to their
powder. From the viewpoint of pulverization efficiency, the Manamill was
compared by Ball mill, Pin mill, and Jet mill. And the powder product in this
study was also compared by four commercial products of green tea powder.
Thepowder samples were measured by particle size analyzer(Campagnie
Industrielle Des Lasers, CILAS 1064, France), chromameter(CR—300,
Minolta, Japan), SEM(S—2380N, Hitachi, Japan) etc. This comparative study
clearly showed that the processing method in this study can produce
high—quality, ultramicro—powdered green tea(mean diameter = 9.5 upm).
And further study is required on processing—cost reduction and scale—up

problemfor commercial production of green tea powder.

Keywords: Green tea, Powder, Muller, Mill, Processing
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