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ABSTRACT

This study compared the physicochemical properties, physiological activities, and the effect
on cell viability of green tea residue (GTR) extract with green tea (GT) and confirmed the
potential of GTR as a functional food material. Significant differences were observed in the
physicochemical properties between the GTR and GT extracts. The pH was higher in GTR,
while the salinity and sweetness were higher in GT compared to GTR. In terms of color,
the L and a values were higher in GTR than in GT, whereas the b and 4E values were significantly
higher in GT compared to GTR. Although GTR had lower total polyphenol and flavonoid
contents than GT, the contents of GTR showed a gradual increase as the concentrations
increased. A comparison of the antioxidant activities of GTR and GT revealed GTR to have
similar DPPH and ABTS radical scavenging activities to GT at concentrations of 50, 75, and
100 mg/ml. The reducing power and lipase inhibitory activities of GTR were lower than those
of GT, but GTR exhibited higher SOD-like activity at all concentrations than GT. In addition,
GTR showed higher cell viability of Raw 264.7 at all concentrations than GT. These results
provide fundamental information on using GTR as a functional food material and suggest
that recycling food waste can contribute to sustainable resource development.
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I. A&

E2= Camellia sinensis 21&2] A
T 8&dto] S8ok= HABHU S=EE(Miyoshi
et al. 2015), 2 GAE 7K1 o & 5
ofAJo} =7lof|A de] AH]E]o] fek(Hicks 2009).
A= R, H= 5 THSRE obAfot w7tolA A
IL7b Foy AT 579 g & a8a o
gt A7339] o] o= QI AFHAIME AT
T7t F7Fske FAloltK(Lee et al. 2010). &4
EFEE Aol 29 20194 71& KolA
E2; AH[Fo] 7P & Uk ZEA(A 1.69 2
), 5UA 1.49 g2, I=(A 8.94 &),
ETE(A 8.04R F2)) o=, 9] vl vyt 7
o =2; AP () 7735 e e =2
Aoz Yehta QokKati 2020). E3 2=
71t A% = AlEol it AHRE Aok A
b=, SR 53%7F =2 Ego] g Al
F9] g2 Ad%she Ao YERTHTrimo et
al. 2021). o=t A+ e =AE 7Nter
gt AEE AF AP 79 A A SA
Stz 4H] ERES} UEE 5210] 4BV} HLES
S7tetal A= AR

1A 9] A7el H A= =29 FHARA FF
< F& =20 x3H FHI, EYHE, &
Hiolt, 7}HQl, ofu|iAl 5 bkt A2EA
JiEE0] $8% JFLZ 7] WZo|tH(Chacko
et al. 2010). =xpo| =3 fEA QL F&<l
7ROl &5t ouZ27HEzl 2 olE
(BEpigallocatechin gallate, EGCG)= E4JAtA
oF NZE &4 Al7I= A BHZS aaEos
AASH= 852 7HX3 AtkFarhan 2022). E
gt HA10] ZHEIE 7HERlS ARPAR ARSE £71
A A e AAIste] A AES] S

XA AT HaolE= adAoltKwak &

o

=]
=

rlo

Shin 2022). H&0], wAHo] Zotd St o]
T AE2 35 LDL(AEL: Add) SHAEHE
o] AkE QAste] T W FHAEHE S5
THASH IS A7l Hl 71998 tHMiura
et al. 2001). o] Qo= wAk= HEH Ag odf
(Pullikotil et al. 2011), & ¥AYE #A5HOhishi
et al. 2016), 59 Z3Klkar & Sable 2023),
A7 ot (Saeed et al. 2017) 2 AARS G}
(Unno et al. 2016) 5 o3t 2345 Yehfy
== A7 S3 FREAQ 7RIS AR 9l
THGaur & Agnihotri 2014).

T8y B39 4H|7F STkl @ A Al
Z oA EAgsh= 2F AOf FARER] HApEke]
S A 7ok BHE o]oXIt}, mapEke ot
Fet & e okl SlZolE ETsta
(Lai et al. 2020), HiF-= H7|=AY AlgH o=
W 8=V QJck(Verrillo et al. 2020). ©]+& A
Ho] | Ht oflg}t Ao REE =
[Rlolt}. Fol= =AHEEE &-8sto] g of
UA] 7gHBasumatary et al. 2018; Tunklova
et al. 2022). 7I=9] At=(Ding et al. 2020;
Guo et al. 2023), H]Z(Gunatilake 2016)E A
Zoh= T TRt oA H7EQl 2 ERE A
&85 SHZ ookl BAA 7HAE A&
AF7F APl k. Tunklova et al.(2022)9]
AtolMs HAHERE 350°CY REE 7k
FAY BS AA Hiolatz Hglsk= A7t
YT FARE AR 3 =2; FRoA = =
ZF H715-& 400°C~700° CollA] @E3fisto] Hio]
A} HiolQ QU APAkstelom Hio| QA=
EGo 44 7 2 s E52 SAAA 4
& ARl 384 dFE ol ES A=A
9] 7V A5shH HiolQ QUL M AR}
FARRE o|A] s 7HAAL Qlo] 3F4 A=



WANZ=A S 7732 AAlstH 7 %18kl
gioto g &y QItBasumatary et al. 2018).
Ding et al.(2020)9] 17+l M= 715 Atz Al
Z Al RS H7kshE =Apdto] w9 A
X, 4381 9 A} 58 Pl 3] IF
< "AE AR YEgt. FARE 92 Guo
et al.(2023)9] AtollA= ¥ Abmol =2pt 3
7F Al ¥ A A, A ndE 2l 27
2|43} =lon, F4ikst 5] Fofu|stA it
H A= yepgth E3 HAhkE &85t 571
H|= 7o et AtolMe =2 v a7t BEQF
A M 9 2 A S0 Foulgt 2t 9l
22 QI8 HGunatilake 2016).

o] XY =xjare. 1:]_0]:6]- AFA A o]% o 317
Al s 7104‘*
olo}, =xpake B
A &St Aol E

slazstel Sl Fstel el
]

249] 74X A48k o] .
Mt AE A2 B8 ol oI 5 U

Zoltt.

1. ¢
B M50l ARE3E =2 Greennatural, Mokpo,
Korea)= 947} HehdE BRIl 2 22
lof|A Fufste] ARG wAl= Al M
of wat & 2 Lol =} 20 g2 75t 30&%
B & =3} & AA T ARESHIT l"—x]"iT%
=2 AR F AN AAZIE dAU] AF
Z7](ZFD-C301, Zaigle, Seoul, Korea)E °]-&

AlS IHE

!ﬁmg

1z5to] ANgSHRH. A
2 SAERE AE E47](M 20, IKA-WERKE,
3027t #afjote] st
ot & =xpE 2 5 g9 1089 sigshe & 50
mLE F7Iste] Be &1HEE 3087t 7HEsto]
AdeSF23 AFsitt. F20] 95H AlEs o
A B2 7|(Avanti JXN-30, Beckman Coulter,
Brea, USA)E ©]&3f] 5COA 27,000 rpmOo&
2087 AR F 4SS =2 FEER

Aol ARSIt

Staufen, Germany)Z 3

9.

2. pH, Ek, G F Mk

=2ket =2 2529 pHe
(pH-200L, Istek, Seoul, Korea)E o|-&sfo] =
A, G Zd FEAN-1E Brix 0-32%,
Atago, Tokyo, Japan)& &% & °Brix #o&
Pt dZE Salt-meter(S/N 86024,
ATAGO, Tokyo, Japan)E °]-&3dlo] &Z7sIH L
4= %w/w)E UERAAT Me S A
A(CM-700d, Konica Minolta, Tokyo, Japan)
2 245191 YE(L-value, lightness), 2%
(a-value, redness), B =(b-value, yellowness),
Total color difference(/E) #2.2 Ve Sict.
A 4 A 717184 sl ARSE wAme] T,
a, b 32 2+ 99.35, -0.13, 0.080]0 wAigiat
vwet =219k =2 22E9] total color

difference(/E) 3 theo] Ao g AAlstgirt.

pH meter
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& Metals, Siheung, Korea) 5 mLE %3t &
F2olA 3087 WA ¥HE o] 50%
Folin-Ciocalteu’s reagent(Junsei Chemical,
Tokyo, Japan)E 0.05 mL 37} £§ & AR
A 3087F 9ESA1A 750 nmollAl Microplate
spectrophotometer(Multiskan SkyHigh, Thermo
Fisher Scientific, Jurong, Singapore)® &g

£ Ao & Edle e #EEE
ferulic acid(Sigma-Aldrich, St. Louis, USA)
2 ¥F ZAE 3519 ferulic acid G(ferulic
acid equivalent, FAE)2.2 Zilsto] LERfict.

4. & SapELO|C &2 &%
FtE -o|E SRS Davis(1947)9] ¥

=
2 o] oLt WA, B4 2 =7

&
%25 0.1 mLE diethylene glycol(Daejung
Chemicals & Metals) 1 mL ¥ 1IN NaOH
(Daejung Chemicals & Metals) 0.1mLe} &
g & 37°C incubated shaker(ISS-4075R,
Jeiotech, Daejeon, Korea)ollA] 147t <Lt Ht
SAIA 420 nmolA FEE S4I3E F &
gtilcolt o2 EEEd
Aldrich)2 & ZA4

(quercetin equivalent, QE)2.&

At

quercetin(Sigma-
XS 5l quercetin G
SHiksto] Ubet

5. DPPH radical 2715 &8

DPPH radical £4%52 Blois(1958)9] ¥
< ot SHSIAT. 54 9 =2 2
0.1mLell 0.4mM DPPH(Sigma-Aldrich) &<
1 mLE 37F & 308 &< oA BESAIA
517 nmollA FB=E SsIith. EEEHEE=
trolox(Sigma-Aldrich)E o|-g3dlo] ¥& A&

597, DPPH radical 2A%-2 trolox 3%

(trolox equivalent antioxidant capacity,

TEAQ)O 2 Shitalo] hepjoit.

6. ABTS radical 275 &3
ABTS radical £74%2 Re et al.(1999)2] &
HE Zxoto] S45199tk 7 mM ABTS (Sigma-
Aldrich) €%°] 14 mM potassium persulfite
(Daejung Chemicals & Metals)E Z3ls}o]
12~16A17t &3t FaxoflA ¥ESGAIA ABTS gl
22 BAAFHT. F4E ABTS oz 734
nmOlA 0.7 + 0.0029] 3= o] HEE
100% OfsFEZ  3]45}o] /\}—9—3}‘”‘3}. ABTS
solution 1 mLo| =2 ¥ =2 =&E 0.05
mLE 7R & oA 2,587t §RSAIA 734
nmoX FB=E G518t EEEEEE trolox
(Slgma -Aldrich)& 01516}(’% HEE AL T
i, ABTS radical & x G (trolox

equivalent antioxidant capacity, TEAC)2. 2

S3¥sto] Lreholct

oy
A2 Oyaizu(1986)9] WS x5t &
X—E;]. 1:} L-_i]. ol L-_x].ul— =Z5 0.05 mLoﬂ
0.2M sodium phosphate buffer(Sigma-
Aldrich, pH 6.6) 0.25 mL%2} 1% potassium
ferricyanide(Sigma-Aldrich) 0.025 mLE &%
sto] 50°C oA 2087t BESAIZT & 10%
trichloroacetic acid(Daejung Chemicals &
Metals) 1.25 mLE F71ot9th. 11 & A|wQ] A+
34 0.1 mLE 3% 555 0.1 mL ¥ 1% ferric
chloride(Junsei Chemical) 0.02 mLe} &35}t
o] 700 nmolA FFEE S5t BEEE
2= tro1ox(Sigma-Aldrich)E o]-goto] & =
s Fotalal, Edeg

VS
(=}

N
L

A

rloy

HZEA trolox G



(trolox equivalent reducing power, TERP)S

2 ghilsto] YERIH.

8. SOD RAIEE =4

SOD(Superoxide dismutase) FAFEAL
Marklund & Marklund(1974)9] HJ HE Zxst
of S4stnt. B2 9@ =2 25 0.02 mL
o Tris-HCl buffer(Bioneer Corp, Daejeon,
Korea) 0.3 mLE 7l &, 7|d& 10 mM
pyrogalol(Sigma-Aldrich) 0.02 mLE &7} &
25°C oA 1027 WHSAIFH. I & 01N
HCl(Daejung Chemicals & Metals) 0.1 mLE
F7tsto] W& %XV\]?] H 420 nmolA F

= Sl VR AR & Skl &
= AEeF 22 o g BHEAIA Alm9] JF=
A7l Y3t positive blankE AZ5FATLY.
SOD AR oFfiet 22 A& ol8stof At
skl

SOD SAREA(%) = (p—/‘ i

W e
B: PYngaHOlg TZHZ-"‘CT]-O:] 3;(]. ES=P.S-] @7]'
St Blank 3%

C A B R 228 2AATY S

x 100

A: l-:;(]. | l-:.x].l:ﬂ— Z

9. Lipase Aoiigtd &4

Lipase A& Kim et al.(2007)9] "
< Fxsto] S5t Aol ARE 10 mM
MOPS(Thermo Fisher Scientific)/1 mM EDTA
pH 6.8)2 100 mM
Tris-HCl((Bioneer Corp)/5 mM CaCl,(Wako
Pure Chemical Industries, Tokyo, Japan, pH
6.8)8MS S5} Enzyme solution porcine

(Junsei Chemical,

pancreatic lipase(Sigma-Aldrich) 0.3 mg, 10

mM MOPS/1 mM EDTA 30 gL, 100 mM
Tris-HCI/5 mM CaCl, 0.85 mLE &g3}o]
Azxstct. Blank buffer: 10 mM MOPS/
1 mM EDTA 0.03 mLe2} 100 mM Tris-HCl/
5 mM CaCl, 0.085 mL&Z FA5tdth 714 &
HO 10 mM BEE 4-nitrophenylbutyrate
(Sigma-Aldrich)E dimethyl formamide(Daejung
Chemicals & Metals)ol| &5o]4 SH[eITE

=

&5 0.1 mLo enzyme solution 0.88 mLE &
ARt T 37°CollA] 3087t BESAIZ] & 718 &K
< 0.02 mL H7Ist] 1583t §ESAIA 400 nm

oA T F=E =451} Blank A&+ enzyme
solution A4l blank bufferg 7Isto] 543t
WAoo g 8=t Lipase Adf €42 SOD
o &2 AS o]gsto] ALk

10. NE MZ=g =X

A RZL-2 WST-8(Water soluble tetrazolium
salt-8) assay WHo &2 =439t AL Raw
264.7 HANEE DMEM media®l 10% fetal
bovine serum®} 1% penicillin-Streptomycin
£ A7k 37°C, 5% CO0MA AtHuiFste] A
gatgieh wjgE AlEs 1x10% cells/mLY) &
T2 FHlste] 100 uld B F 1641 B3t Hf
T T =2 s FEEE wEE(125,
25, 50, 100, 200, 400, 800 pg/mL)= 3]4st
o Ajzzofl 100 LA A2 F 48417k &<t Bidgst
At 1 & ME AHEEL2 EZ-Cytox(DoGenBio
Corp, Seoul, Korea)& °©|-83dtd ZHstqirt.
A el wet EZ-Cytox A%F 10 pLE &
esto] 4A17F FRF BES & 450 nmollA 8=
£ Sl =2 =24 2552 AP &
2 &+ (Negative control, NTC)Z Al& F-3
7HH(Positive control, PC)& ©]-&3slo] o<t
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22 A& o]&sto] AlE BEES TSI GTY A=7t FolstA =8t 3= 34 23
GT9 B+ Y& 0.03 + 0.00 “Brix, GTRY]

Cell viability (%) = (54 E= 538 &5 it FEE= 0.02 + 0.00 “BrixZ -2Julgt z}o]
A 8% - NTC &8%) + (PC &8% £ UEhiA gt Mz 54 Ay 9k
- NTC &°3%)) x 100 (lightness)S F&5H= L 32 GT7} 81.40 +
0.29, GTRO] 84.66 + 0.30°.& YRt} 24

1. SAXE Z(redness)E HEI= a 2 GT7F -2.28 +

£ dFolA I A Bie 25 3 HEEste 0.04% k7] &HAg W= uhd, GTR2 0.14 +
< @ B £ BEUARE EASIYCH SPSS 0012 GTHEU ¥e =4S Uehich e
(Statistical Package for Social Science) (yellowness)E UEH= b 32 GT7} 20.88 +
programe °|-&sto] A EAsIith & Hd 2.45, GTRZ -4.11 + 0.03& Yepdct F Azk
Atol9]l BAF [F94d HI2 Student’s t-test (total color difference)® YetE= /E &2
2 7 A2 fo4dS ARseH Hagtd GT7} 27.61 £ 1.72, GTRO] 15.28 + 0.282
S9A4 HZSLS ANOVA(one-way analysis of YERSTE GTRE £E Ftol o @2 AL GTOll

[e3]
=

variance)= 4 & p<0.05 =4 Duncan’s H|8] § & ol Lre HMLo|A 7|93t A
multiple range testZ X°o|& HEoIT} 0 I} Terakawa et al.(2015)29] ¥+t
UEH, 2o ot dde] Aio] e o]

I 23 9 2% o ZEEK)T FHERb| F8 IZE A48

oz ﬂo]ﬂ 1 ol AL B0l ¢A &&F
g Rl ERt =3jof| ke EewH
l“‘l—} S ot £}°W TFZoA To] |
=4 FAPVE Tt} 4HdS W, olF 4]

_r_Q_OﬂOﬂ/\-] B 0] —% o}%‘é _qu A]—/\‘] /\‘1
2L YeEdtKScalbert & Williamson 2000).
GTRY pH7} GTEY && olf& A d=

1. st =X FE29| 0lefefd EF

EHGT)9t Ak $E2(GTRY pH, ¥k,
g 9 Mo 24 AvR= Table 13} 2t} pH
574 2%, GTY B+ pHe 5.89 £ 0.012 U4
Efgton, GTRE B+ pHE 6.52 + 0.04&2 Y
ERgth 9= 24 23 GT9 GTR ¥ ==
Z¥7F 0.11 + 0.00%, 0.00 + 0.00%% et

Fl

Table 1. pH, salinity, sugar, and color values of green tea (GT) and hot water extracts of green tea
residues (GTR).

Sample pH Salinity Sugar Color

L a b AEY
GT 5.89 + 0.012 0.11 % 0.00 0.03 + 0.00 81.40 + 029 -2.28 * 0.04 20.88 * 245 2761 + 1.72
GTR 6.52 £ 0.04 0.00 £ 0.00 0.02 = 0.00 84.66 = 0.30 0.14 = 0.01 -4.11 £ 0.03 15.28 = 0.28
p’ 0.000 0.001 0.184 0.000 0.000 0.005 0.008

YAl values are mean + SD (n=3)
2 4E: total color difference
ISignificance by t—test



Edulsy} STt 0|t Fgo] GTol H]s] 7]
qE—Oﬂ(Fig. 1) GTRO] A]-qpq oz u_q /\]-Ag J\é
& XSkl UL, ofof wEt ohE e A
2o] B& FE8A GTRY pH7l GTEL &4
e A o= wotErh =219 M2 22 AE4L
o} 7F=E| o] o] oo ZAEHSuzuki & Shioi
2003). o]F A2 AEY AXAET =2 1 ©
=0l Qo] B A& =Xs yehdt:
(Ferruzzi et al. 2001). Korus(2013)2] ¥+
HE=d, 2eE ALY AL AY 9 B S
o A4S A|Do|A FF49} 7FEE| ol o
o] H lEOH’%'. FARE A= BEFE, AlgA,

-

_llN' 5|

U]'O] o

22 0 52 70°Ce} 117°CE 12 A7 Al
24k —%ﬂﬁ Aol As] Baflu= 4TS =

oj 7tz ko] B H| WA Aol o A7
ghaFo] &£A1E|QItSanchez et al. 2014). °]&
i c’q:r“ﬂﬂ]'b GTRO] GTEH €& =43 T
Bote T 710 4 Aok =2 =
AE F5% F E2 AoER, =3 55

Z 9 35 S AXA Hol =4S
YEH= 4548 7I2E| ot AH&o] ojn]
T &5 0] APt ZhEsh= ol AL AN
et

2. =XIQ} =xjut
LolE

GT¢ GTR F+2&9 ¥ Edvsdt & 9L
o= gF 24 AvE Fig 13 2o GT9 &
Zd|ds SRS 234.62 ug FAE/gZ UERGO
o, GTRY %< &= =& 10 mg/mLoA
100 mg/g7HA ttgstAl 4=t GTRY &
Z2) s S 10 mg/mLollA 11.86 ug FAE/
g, 100 mg/mLoﬂﬁ 127.16 ug FAE/g&2 GTH
=s Bk GTY & StELol|= =

2|hiEd SEtE

— -
%EOI—’S—E

2 1388.63 ug QE/g& UErton, GTRY &
EgtRol= RS 10 mg/golA 29.06 ug
QE/g, 100 mg/mLOllA 341.03 ug QE/g& GT
Hop Wity 5219] E8|Hsol= gallic acid,
caffeic acid, cinnamic acid, ferulic acid &
9] Hls/d akekEol] 2tE ] QT EEtH ol
o= quercetin, naringenin, hesperitin 5%
SstEo] E3tElo] QItHMaslov et al. 2021).
Pasrija & Anandharamakrishnan(2015)9] 4
Tol GEH =x5 I FEHE 1 EYHE2
=0 & &siEe Ade 7L o], wEE
offgtE B E ARESto] &3t A ofH| &2
= ETHro|E HEo] & &R FEH A
o= YAt olgt A= g5 F30] 539

FE HES L $27 F25: d 303 o

N w
1] Q
=] =]

N
Q
=]

Q
=]

Total Phenolic Content (ug FAE/g)
g g

o

Concentration (mg/mL)

S 1600

o f (B)
G 1400 -

21200

5 1000

S 800

)

< 600

g e

5 400 d

T 200 A b ©

[T a

© 0

k) GT 10 25 50 75 100

Concentration (mg/mL)

Values with the same letter are not significantly

different by Duncan’s multiple range test at p<0.05.

Fig. 1.

Total polyphenol (A) and flavonoid (B)
contents of green tea (GT) and hot water
extracts of green tea residues (GTR).
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&g ok A= ojojZIrh. £ AollA GTRO]

o ZalEy} ZakEols IS 1
Bl A2 =2 AR oA Sy} S8t
Hiolt AHo] oju] 2Z&E o] GTROl= A3
o7 A2 o Efvsdt ETtEkolE A7
o] I3ty Ao g AlgEHt: 1Y GTRY &7
e R e - o e e
AH o= F7lole A¥S HJoH, ol sk
9] GTRZ GT¢ fARt A5 Uetd 7MFsdS
A gt

2
|
H
o
x{; r
i

3. SRRt =XH FEF9| et 2y

GT} GTR #&&°] DPPH, ABTS &z &

5, B8 183 SOD fARA 54 Axke
Fig. 29} &t} DPPH g 27% &4 23},

GT9 DPPH FHZ £4%L 10839 mg
TEAC/g& UeRgon, GTRY] <2 47.94, 90.66,
108.70, 106.67 ¥ 107.78 mg TEAC/g2 & o)
Aoz GTol| Hlsf @2 S HEIAE, 50
mg/mLe} 100 mg/mL sZolA= GTe 553t
$29] g7 &AA5S e ABTS 2z
245 &4 A, GTY ABTS #jZ &AL
122.46 mg TEAC/gZ YEltow, GTRY 7
Q 4454, 97.24, 122.15, 122.49 % 122.39
TEAC/g22 50 mg/mL °]49] s=o)4 GTR
9] ABTS & &A% GTY &6oAH H
E2 £F9 ABTS 2z £ASS Uepith. &
4 =4 ZAx, GTe ¥ 1783.19 mg
TERP/g2 £4=oH, GTRY A% 5= 37
of wet grHo] Frlole TS Bk GTR

(a)

o
o

),
[=]
o
o

o
o
L

DPPH Radical Scavenging Activity
(mg TEAC/g
o

GT 10 25 50 75 100
Concentration (mg/mL)

(B)

-
[$2
o

-
(=]
o

o
o
@

o

GT 10 25 50 75 100
Concentration (mg/mL)
GT mGTR

ABTS Radical Scavenging Activity
(mg TEACI/g)

A: DPPH radical scavenging activity. B: ABTS radical scavenging activity. C: Reducing power. D: SOD activity.
Values with the same letter are not significantly different by Duncan’s multiple range test at p<0.05.

©

)
[
[=]
o
o

1500 A

1000 A

a b

Reducing Power (mg TERP/g

GT 10 25 50 75 100
Concentration (mg/mL)

100 - (D)

80 1 ab ab ab b c

[

60

40

SOD activity (%)

20 A

GT 10 25 50 75 100
Concentration (mg/mL)

GT mGTR

Fig. 2. Antioxidant activities of green tea (GT) and hot water extracts of green tea residues (GTR).



o] 3122 94.46, 156.04, 310.91, 417.24 ¥
514.32 mg TERP/g& GTo| H]s] @2 slgS
Uehdt}. SOD §AFHd &4 43, GTY SOD
FAREL 70.24%2 &= oH, GTRY 7%
$-70.83, 70.80, 70.93, 71.26 ¥ 72.46%= &
= 5X9A GTEH ¥ &2 SOD fARAES Y
Eldit}, o= GTRY &9 A Qo] SOD |AF
/o] GTe S6otAY 1 oY 4 U= Al
ARSI} Yanagimoto et al.(2003)9] d+tof ot
2 E2jols EgulE ololx 3t FASH
285 o= HHkolt 4E l ?:5401 012111
Nkhili et al.(2009)-2 HPLC
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Fig. 3. Lipase inhibitory activities of green tea
(GT) and hot water extracts of green
tea residues (GTR).
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Fig. 4. Cell viability of green tea (GT) and hot
water extracts of green tea residues
(GTR) treated with Raw 264.7.
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