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Abstract

To obtain basic information on the potential use of Camellia japonica leaf as a raw material in functional food,
leaf antioxidant and anticancer activities were investigated, The radical-scavenging activity of various solvent fractions
from the leaf, as shown by the DPPH radical test, increased in a dose-dependent manner, with the water fraction
showing the highest activity. The reducing power of various solvent fractions from the leaf was also dose-dependent,
and, again, the water fraction showed the highest reducing power. The water fraction showed strong antioxidant
activity in the linoleic acid test and was also capable of scavenging nitrite in a dose-dependent manner. Proportions
of 92.15% and 95.61% of available nitrite were scavenged by the water and butanol fractions, respectively, at
levels of 1,000 pg/mL. Both butanol and water fractions exhibited strong inhibitory effects on the growth of human
lung and colon cancer cells. The total phenolic contents of the butanol and water fractions were 216.26 mg/g and
220.68 mg/g, respectively. High-performance liquid chromatography (HPLC) showed that quercetin and epicatechin
were the predominant phenolic compounds in the water fraction. The activities of this fraction are attributable to
the presence of these phenolic compounds, particulady quercetin and epicatechin.
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TN (Camellia japonica)e V-2 (Theaceae),
T (Camelliae)°ll Sate GG ETE B oY, F
2 gl =AY NEosEs gAEs BHoRE
ST £EH, 53] AgAFo] A= AA] HA
67%% A3t ot J2HE FUUTE T2 ddAd
O & olgHo] gy, FMEAL 2859 s, Be
g o] 9858 F43l9 gov, 9 ATt §le
Aol A zbe] AER o] &5 grim deiA Urho).
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SRFE6,17) U A77F FHEHATE 1 o= T
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HIV protease A £7}20) % Exnsi gk
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Ao Al A s AL 2008 49 2o A Ao
FE2E] 2AE 1, AAT BT E ethanol s A&
t¥] 1@ 10(wv)e] ¥l &2 Z§ste SFY7siEA 33
phEgle] 3:2315it) o] &39S No. 2 9 <] (Whatman
International Limited, Kent, England)2 o 3}3le] w)3] of 3}
gk o] & 313l rotary vaccum evaporator (N-N series,
EYELA Co., Tokyo, Japan)Z 45Col|X &8l S22 X
B FEe 4 2o SulE o83l SuiEE & F w53t
of Wataiol BaaluA 2t Aol AHg-sisict gitsl 2
grota glol] Ab&-ak A12kQ] 1,1-diphenyl-2-picryl-hydrazyl,
potassium ferricyanide, trichloroacetic acid, fetric chloride,

linoleic acid= SigmaAH(St Louis, MO, USA), fetal bovine
serum, RPMI 1640, 0.25% trypsin-EDTAT GIBCOAHGrand
sland, NIY., USA) Al E-& ARSI on, o &) A|%E 55
2 AFA kS AREslT)

DPPH 2lfjg 2HEN

o] FE9] AlE 1 mLefl ogh&2A 15x10° M 557}
57 8 DPPH (1,1-diphenyl- 2-picryl-hydrazyl)-&- 4 mLA)
& vortex 2 L T thy A-2olA 3081t T T
Z 517 nmol| -] FF(optical density, 0.D.)Z =7 sttt
21).

Y

o x| Al& 2.5 mLol| sodium phosphate buffer(2.5
mL, 200 mM, pH 6.6)%} 1% potassium ferricyanide(2.5 mL)
€ T F EFES 50TolA 208 E<F incubation
A7) B2 trichloroacetic acid2.5 mlL, 10%, wiv)S 73k
650 x gollA 1083F A RE] ). A2 FHAEG
mL)el] B0} 245 mL)$} 1% femric chloride 1 mLE H7}A]
71 % UV-spectrophotometer (UV-1601, Shimadzu Co.,
Tokyo, Japan)E- ©]-&3lad 700 nmollA FREE &35
th22).

Linoleic acid system2 0|28 ghatzl gy

Cap test tubel] A1 E(1 mL), linoleic acid(0.13 mL), 9.8%
ethanol £-%(10 mL) & 0.2 M phosphate buffer &%(pH
70, 10 mL)< A7 H SHFE o838t & #7925
mL7} F 2% st gh-gd o2 ARGtk 7 vhe
$-4-2 40Tl A] incubation A7) F 02 mLE 3t 75%
ethanol &9(9.4 mL), 30% ammonium thiocyanate -&-24(0.2
mL) 20 mM fetrous chloride-3.5% HCl -§4(02 mL) 7}3}
I R3] 3% Foll 500 il FBEE Z I vhes).

obElste 27 By

oPAAE 27 BJZH L Kato T WH(24)°) et
1 mM NaNO; €9 1 mLol| A 82 Hrsta, o719 0.1
N HCl 2 02 M FA4F 4384 AL8-38le] whg-§-o9
pHE 12, 40 B 6022 2Hslo] -89 HZ 195
10 mLE 9]t} o] £98 37TolA 1417 ¥HeA) &
7} 9hgl-S 1 miA sl 2% 248D 5 mL, Griess(30%
2oz Z4zb ZAY 1%  sulfanilic acid® 1%
naphthylamine2- 1 : 1 ¥ &2 £3& A, AR A =4))
04 mLE 7}5ted & T3 vhy Aol 1583 ANz
¥ UV-spectrophotometer (UV-1601, Shimadzu Co., Tokyo,
Japan)E AHESL] 520 nmell A FHEE S5t A&t
T ol &g AESIT o|v) ETE Griess A1
A S/ 04 mLE 71ele] A7) 2& Wi o s H¥e
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on, ohastd &7 BY& ARE AN A 9e At
S e A9 ohad WEE% R IR,

otMz ME AR &R
£ Ao ALgd g EFE
o} AR T2 SWAB0LE ST AH EF 28] 0 2 HE]
Horulol 10% fetal bovine serum (FBS)E 3718 RPMI
64015]{2]—— H7¥skd 37°C, 5% CO; incubatorol| Al Alt] 1Y
FaEA Aol AH8-81%Th Monolayer= A} GHA X
£ 0.25% trypsin-EDTAS- 2 2 2] 3} single cell 2 Tt
E ¥ 3% ATEEI} 5%10° cellymLrt = 2E 345l
48 well plated] Z well g 450 uL® 53 oh& 37T, 5%
CO; incubatorol} A 24A17F B3t YR &, A RS F7eta
48717 uioket & M ESA HTE SRBUH ofslo] &4
BFATH25).

A FA L AS49

Z flavonoid ¥ phenolic 382 &2 24
% flavonoid F3HE AL A& 1 mLol| Tl Fe}o]
i(diethylene glycol) 10 mL, I N $ASIIEE | mLE
%J%b:} F 37ColA AT A 420 nmoll A 3
zxeig on, U on 448 Ag24 Zolol
?az} -3 $hakel A TH26). & phenolic 3HEES BA43817] 9
sl A& 0.1 mLell S5 3 mL, 0016 M ¥Elg #HgjAlo}
o] E(K3Fe(CN)e) 1 mL, 0.01 M 4% 31 (FeCly0.1N HCl)
S 1 mLE ¥ EFI F 1587 W8k, FHAH0
: 1% gum arabic : 85% phosphoric acid = 3 : 1 : 1, vjv/v)
5 mL A7} F 700 nmel| A FREE S8 e, 24
ArH(gallic acid)o.2 A3 HAFFA o2 gdFS 3Hits)

HATH27).

Flavonol 3}#t& ¥ catechinf 3gtE &4
T Aol & B8 el A flavonol 35}
E(myricetin, quercetin 2 kaempferol) S F413}7] $135h]
TE 1 goll 60% ethanold0 mL)=} 6 M HQ 5 mLE H7l%t
F 95T 87l A 2R3t B3t BFYAAILY, o] 528
& 50 mL volumeteric flask® ©]&-3te] 60% ethanolZ
volumes 50 mL7} A 7 88 th2 045 ym filter 2 7}
8lod HPLC(1100 series, Agilent Technologies Inc., Santa
Clara, CA, USA)Z £4]319t}H28). CatechinF- 3H3HES
5] S8l & 238 1 meell A9 {02 M YAkt
PH 30) : MgkS . B =2:3: 15, v} 1 mLE S303k]
0.45 ym membrane filter= &} 7}3 T} HPLCE =35ty
ot £427d& HPLC(1100 series, Agilent Technologies
Inc., Santa Clara, CA, USA), column< HP Hypersil
ODS(200 x 4.6 mm, 40°C), ©]F 42 acetonitrile : acetic
acid : methanol : water (113 : 5 : 20 : 862, viviviv), HE71E
photodiodearray detector(1100 series, Agilent Technologies
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Inc,, Santa Clara, CA, USA), UV detection at 280 nm, -4 e
1.0 mlymin, U FE 20 uLE FATH29).
SEAHe|

EA X2 E Window £ SAS 80 versionS o]-&ala] A
-2 (analysis of variance)S 2 A]3H] 21, Duncan®] ThH
)3 8 (Duncan’s multiple range tes) &2 F943& 2
et
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Wil o8 7}117} 9lot 11 o)A DPPH radical 47
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Fig. 1. DPPH free radical scavenging activities of various solvent
fractions from ethanol extract of Camellia japonica L. leaf.

@ : Chioroform fr, O : Butanol fr, W ; Water fr, A ; Ascorbic acid, W : o-tocopherdl
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BN BUUTY 7 B9 23E5L HFE 100
pgmLel A U UL 92.19%, A& UL 89.22%, LE L.
2] 93.54%, £ 93%, FI+ 88.18%, /IR & 76.26%,
FAE 76.26% 2 T2 kst G371 70-90%0] %
22 FYF=oA AR Vit C, Vit E 2 BHTS}
FARSE free radical 245§ Bl Husle] £ A9
o Axte} fAGE A Hrl

e

FUUE Qle] &0l B8 =8 47} gty A
74 & F&ol S FUATE 98 S 2% Ane
Fg 29} &t} gideo)Me] $3E £ 2 A7t AR
o] e & ey, & 898S /e B2 £
=] #X|7} #A ehkich #9492 % DPPH radical &A%
A3 R 2 355 S £ 8-S o] 8ele] ey
< 3% 43 &) B ES Tt ZUH w3
o] F7lske AFE vehigiew, & EYEAA 7
S AU S Yepfidlen, 2es g S22 5 B
£ &5 S ERYE 5
1,000 pg/mLol A 212} 0.59, 1.46 2 2,079 $98 L Ho
F& s G5 E B F921 positive control 2
AH-4-8 ascorbic acid9} a-tocopherol EUh= B2 e &
HIAT Jeong 531 TR A4 LolEHEE o] &
dlo] 8-S 233 A3 Feuw o] M Bl
gaEo] e FehE YR P e 3E S B
o1} 1.25 mg/mLe] ‘FEolA] 1.03.2.2 positive control &
AH&-3} ascorbic acid(7.84)$} a-tocopherol(7.84) H.oh= We
S Bivky Husl 2 A3 Az} fARe 73k
S eIk mEx 2 Age] A8 T o 80
TYEE ZF polyphenol SHFES0] Bol =0l A7
2] & gdEE YRS Aoz s, gl
g3} gz 2A%Y A v $ FS #Ho] g3, ole
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Fig. 2. Reducing power of various solvent fractions from ethanol
extract of Camellia japonica L. leaf.

@ : Cloofom fr, O : Bumnol &, W : Water fr, & : Asoorbic acid, Ml : a-tocopherdl
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Linoleic acid systemE 0|28 gtalal g
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At} 22 BR A Fo A dof Exjsl= 229 Ak}
E AP glele] E3) siAE o83 == it
Ao FRHe TheFsiy, o2& dakstAle E4-& B}
3 WPl 2 linoleic acid$} 28 APARS: w1-e-712
2 o] g3le] AR AE B Hgshe o] F2 o] &Hm
ATH33). wEhA] AEeu A wof] EAEke 2 A9 Abst
£ iR sAste] VT o &) BIEE o] 431
i3} 2 ARQA S S 233 4= Fg 39 2tk
AEE FH7HEIA] &2 control9] 7% A A7) At
w2} 2| A9 A3t JgE FREr F48A S
o SR o Fee B BEES AU AlRdM e
279 vl mste] Fikst A1 Ao o] A
& AATE 53] B 2EE9] Ao & positive control 2
2148 a-tocopherol @ FrAFSHAl A7 12212 74} 27]9)
FAEFA 9 vmsle] 2 H3lE Ho|x] go} x) 9] Atg)
& dAste ZAA7F i =%k Kang 5G4 B1E
F99} Frol e EFEES I E AYIAEE
S A9 95 EFEEL F9o #Ale] Aksk
7t FETFE FAEEY] Aol FoHoE AAH=
Agolon, 9o BFZEL F5E ¥E 02 mynl
oAl & 60% ©lste] w2 ditst E4E Vel L,
FE 02904 1.0 mg/mLE X7} $71EEE 8301, 86.05,
8742 F 89.96% % & i S Vet Baust
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Fig. 3. Antioxidative activities of variovs solvent fractions from
ethanol extract of Camellia japonica L. leaf on linoleic acid at 1
mg/mL,
@ : Chloroform fr, O : Butanol fr, W : Water fr, & : Control, M : G-tocopherol.
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ofZIMA 4AH Y

AEe] 4 4 AR, B3] R0V A S Fel Aot
stod HEAAAAAA o G, A A AR de] o]
e obdAd-E 12 AV 542 velllo] dszold
sl = deizo) & w2Eulo] Ak8}E]o) methemoglobin
€ YA 59 methemoglobind & Z4F F5& 4o9le
AoR 4R don, did AF oJouF 9 2iRrEt
Sl EAlshe Al 28 2 39 oWl 59 ol¥l R} o} Ak
o} uh-&-3le] wobd B9 nitrosamine S AAJdhe Ao R
Baso] JItk3s). 3579 FYUT SiEEES ol %
dto] obH AN AAEA S £ e Fg 4014 BA
£ uel 2ol Rekg 2 E BB & ot &A
B8 Beon, £389 wrrt S5 uel w9
E407 oA AAEA ] YE L, 53] & FHE
o] A% % 125 pg/mLelA 94%2] wf-$- & ofdAd
AAYYE Bk YER2 A4S - AdAls] flaiMe
UEZ Aol A7 EA4 opgle AgE gAlstAY
ol IEE Ak W T YuEE o E o}HANg A
£ ascorbic acid, a-tocopherol, ©}8Ht 712 HlEA 33E
o] o851 (24), Park T(36)9 B oA e} 2ol ZkF
HEA shgheel RN ol ok o] Fgdez
oA AT} Whg-Ele] Atal A4 B A9 2L gyt
e AEE A, UEZAS) ¥h3-S 7= oA
e 0% Husld by o 2ag 9 F2E
A= olef 2 HEA seHEe| & giE] gl 9
o 99 22 AFHE YA Aoz AzE
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olA| Mol oSt in vitro MZ 4
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Fig. 4. Nitrite scavenging effects of various solvent fractions from

ethanol extract of Camellia japonica L. leaf.

® : Chloroform fr, O : Butanol fr, W ; Water fr, A : Ascorbic acid.
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B o} 2 L& Vel T §17] Wil §-2h-8-0]
2o AAEAE e g /A A7d] gsta k3.
B O oY ES o] g-alod HUAEFQ AS49¢}
Aot M EQ) SWAS0 cell S o] 8-3lo 3t S 2435
A%} v £ 9| FErt Sl e SAxe 4%E
T3 ol & & AT, FEERE EYE vlslo
Zo¥ s EY F0] v FEEH & T ENA

g YLBIE dehigdc 53 FANT A9 Fee

2 & EIE F5 500 pg/mle] oA H A EFo
tste] 74zt 227 9 672%9] AEEE UERlo] HgAE
Fofl tigt A& EF7E o> A Uebdth (Fg. 5).
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Fig. 5. Cytotoxicities of various solvent fractions from ethanol

extract of Camellia japonica L. leaf on human lung(A) and colon(B)
cancer cell line,
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Hwang 5(38)2 F99] o] =M £(Cs 79 pg/mL)
o} 1AM E(1Cs 39 pg/mLyell el 323] 23 MEEA
5 Yehied, E3] 99 4 dslAE ICx 39 pgfml
A e NALETDE K, =3 A9 v ms] B,
U A 30 tiE ofRio] dPEt B4 =2 A
AN /A DS & F en, FgEI) de F8
AEe] Feto] AQuriE oj@ldd o) Bg Aoz A7
o] 7154 Ae] AREA HYRrR= ofdYo] U 788
Aolgkn Bastch

& phenolics ¥ 71¥ polyphenol =& 2tet

AEAUY HEFES 22 ARHERA 4ts) &
T vl AR EA-E el 53 itz @4&
4] 33HEo] Agshe Ao Baxa 9l ol 2
o] & & It kst GAdzte] doato) tigh
B2 dFEdM & 4 %ol AEAV Y3 e wHiE
e GHEg A EN AERY AdFE2E I
Mgl 4 S Flshe A AEvt E F 5l Aok
AR H39). T o S0l 58 E9] F flavonoid B
% phenolic 3}§E2] TFat kst B4 o geEigol
A VERd B 23 E2] 7§ polyphenol 2VEE9] g
23 A3} Table 17 Zth & flavonoids3H#-e £22
IE e 9 E BHEAA 47 2543, 12347 2 11718
mg/g°| AL, ¥ phenolic 315HE9] T 6237, 21626 2
220.68 mg/gC. 2 YEPgTh & £ 59 7§ polyphenol

=

1,

Table 1. Total flavonoids, total phenolics, flavonols and polyphenols
content of Camellia japonica leaf.

Content
Chioroform fr. 2543+128°
Total flavoncids "
(mglg) Butanol fr. 12347£3.74
Water fr. 117.1842.73
Chloroform fr. 62.372.19
Total phenolics .
g 20+4.24
(mgfe) Butanol fr. 216.26
Water fr. 220.68+2.62
Myricetin 12.82:4.28
Flavonols .
2,17£3.13
(ng/100 ¢ Quereetin ‘
Kaempferol 52544237
Gallic acid 3.86:0.31
Epicatechin gallate L
Polyphenols Catechin 1693£1.07
(mg/100 g) Epicatechin 35.5542.54
Epigallocatechin gallte
Epigallocatechin
Values indicate the mean’s of three replications (n=3).
"Not detected,

RS F 630 o, HHALH, L F flavonololA]
= quercetin®] EH&o] 62.17 mg/100 g2 2 7 £& gFS
B3, polyphenol 7¢Il & epicatechin®] 35.55 mg/100 g
o2 71 %ol FrEol Atk o AFA T o5t
FA7), 7t2RA 9 HEATF A9E AEstES
ZgRco| = ksl Bt ohzl g 2] digt A7
AAEH7} v ¢ B AL HuE1 Urh4042). whet
A U o B B3 8 Jehd sl B et g4
& quercetin 57 & ¥ 238 3 Ao A
s, 99 Ao FRel] & w] S 9 JE gt
3 R 715 AEARR 8870l vl w2 R

Azhect

2 %

TR 48 NEL 7154 AFY A5E 83
95l gt} F gekehd g 249 dae ohga) 2o
DPPH radical &4 84 & 33 23 B389 =7t
Z7}3tel| wle} DPPH radical 24 &4 0] Svtete AS
Hgon B3] & 23 EA 714 %S DPPH radical 227
49E Bt 39 E Y59 Tt 715 uhet
sdo] Zykele AGS Byon, 3¢ w3 B 23
oA 7 =4 JERITE Linokic acidE o] 831 2124t
3} AA G S AP 23 b £ E vlsle & Y
BolA g & Fats A4S JeES L, 25
9] F=r} Zhslel we) opdAE 2AZY dA] SR
7BEg HYon, 3] ¥ gg 2 B £EE-S 1,000 pgmL
9] =2 Hrletd S o 27t 92.15%9) 95.61%9] &2
obAAd AATAS Bt HA 9} A o O
g AEAABEE ST A FEE 2 B FHEA
B ASANEAE BAY & AEE gL &
g U B REEA 717 21626 € 220.68 mg/gl 2
U on, HPLCE & $£3 &9 d5Y 35S B¢
A7} quercetin® epicatechin®] 7H¢ 2ol 3Hr=lol AU,
TS 9] gilsl 9 gQtEA-& quercetin?} epicatechin
3 2e ZYdE e 93 Ao F2Hn,

e
rak
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