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ABSTRACT

This research has been undertaken to increase availiability of native Camellia japonica leaf
and flower in Korea as a edible-medicinal resource. Chemical compositions, antioxidant and
antimicrobial activities in different parts of camellia were investigated. Crude protein
contained the highest in young leaves(14.22%) but less than 10% in different parts. The
contents of crude fat and crude ash were 60.48% in seeds and 5.16% in mature leaves,
respectively. Methanol extract of young leaf, flower, and flower bud in camellia showed
strong antioxidant activity compared with different parts. Also, antioxidant activity of these
was higher than that of BHT, but weaker than that of VtC. Antioxidant activity of various
parts in camellia were in order of young leaf > flower bud > flower > mature leaf > stem >
bark. Extracts of mature leaf and bark had a remarkable antibacterial activity(0 CFU/ml)
on Bacillus subtilis. The young leaf extract displayed effective growth inhibition against B.
subtilis, Candida albicans, and Trichosporon beigelii.

Key words : Antimicrobial activity, Antioxidant activity, Camellia japonica.

Aol Wl (C. japonica)Z+ o 7] T (Csasanqua)e] T F0]
Th(Chang, 1981). 1 5 Zujo AAste BRYREE

E WU (Camellia)y= LECEFE] F3d7 1 (Camellia japonica) 2. & %W} -3} (Theaceae),
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LR A&t FU S 2xE 20 die
Aot =R 23, S5, 3R, G, 4 59
AGA G Aoz 3, AFA G A2 A
Ho} glom, NEoRE AR, EEoLE &2
E7A BAste Aoz g A gk v 1%
o2 mEg XoldU st} A G n2A EX
o} de Ao] ol LH G Aol THL o] 7
B FE2RFFET B o] EFH] glon B A
dx o] A= A WA 67%2 A& Yot

(Lee and Kim, 1992).
dERFH FYUFLL E3Hi1o] 9.1~11.5%, &4
Q1A 85.6~89.4%, Bl At 1.3~2.9%2 A &d| QA &
rEol B2 BAARFE W&, AL R
2 g AR, A EREA Y ge ol na
Aoz gelA frh(o] 5, 1996).
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(Namba et al., 1984) 28 A A &3 (Yoshikawa
1994), ¢ & & Al (Mori and Nishimiya,
1988), u] ¥l zH-8(Sakata er al., 1981) =2} Al 2] &4
ol Ensx glvh g, Fulo] ofa] A Bl Bai
+ Fujita 5(1973)°] camellin, pipecolic acid 2
eugenol 52] 335 Ea &9l g, T =
A, F L ol Zgo] 1 om, camelliagenin A,
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A(Itokawa et al.,

et al.,
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Mz U ak
A&

B A A4d FHUYTE Ad AEL A E
o] AR TR A ST ' ok T
UFZRE 22 2-39q, AL L 459 17
L AEE 6-840] A2 AATA QPR Yo
AtEEtR o, 28 AP E F5o JFPet=E EE
slate] AlgF & 108] ] wlgt&-2 H7lsta 40Tl
A 5-6A12 FET F, ol Bhstel BLEE7E A
43l FZ2 LW E AAT F FEAUZXIE o] &3t
o] EAI Thol AFEHATH
SREEEY

FE2105C FY7FE A2 (Moisture analyzer,

MB45, OHAUS, U.S.A), ZH 2.2 Micro-Kjeldahl
(Kjeldahl/Nitrogen analyzer, K-424/B-324, BUCHI,
Switzland), FA] W2 Soxhlet %% (Universal
extraction system, B-811, BUCHI, Switzland), 3] ¥
€ 550C 2A Fshgog AOAC EFE0 wat
Ao

DPPH free radical 27 oj| 2]&} 3431814
1,1-Diphenyl-2-picryl-hydrazyl(DPPH)<j| 2] 3} free
radical 270l W2 FAHBY RS 1§
3} <1 v} (Brand-Wiliams et. al., 1995). 1~500ug/mL 2]
o] Bojd A5 900uLe] o gh-gol = 100p
M DPPH/EtOH €9 1004L2 3 7} o}-OZ] 10%7F 22
A A g 5S17mA A EFFEE 54 5
DPPHS] & o3 F3 = 2 Z A8t o
free radical 24 &4 & Z&A|7]1 DPPHS] 50%2 $+
A7 8% A1 59 Y(ug)S RCxo (reduce
concentration 50%)2. 2 el o, 7|Ee] &4k
24419) Vit C 2 BHTS} 1] m3te] 245150

=

=

FolAE A HEE

qa A U AE : A3 AF8-3F Proteus vulgaris
(KCTC 2433)2} Bacillus subtilis (KCTC 1918)+
Korean Collection for Type Cultures (KCTC), Korea
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Research Institute of Bioscience and Biotechnology
(KRIBB) (Dacjon, Korea)ol| 4| EoFkol AL-2313] o
H ZHEZEEL 50% DMSOd| &3sle 78
A B2 o)) o] &3} t}. 1% bactopeptoneo] E3HH 1}
gl 2] o}[1 X 10° colony formation units(CFU)/ml] & 5 ul
o] BWMEZE(HFELE 1.25 pg/u) £33 F 37
TolA 5235t HH“O}@E} n| e 4 37
ToAA 162175t Wl F3 3 Al Srtddez
a7 sttt

FAFEA dEE

Ao AF2-H Trichosporon beigelii (KCTC 7707)
= KCTCZ 58 BEokuql e v, Candida albicans
(TIMM 1768)< the center for Academic Societies,
Osaka, Japano]| A £ oFar9kr}. fungal conidias= 100 ul
9] YPD v A o] A welld 1X 10° sporee] L X2 96-
well microtiter platesol] A Z3slgth SMEZE 5 4
EHFTFE 125 pg/h)E 7 welldl] H71gk £ 28C o
A 24X 7HE R v et o719 PBS(pH 7.4)9)] 5
g/ml MTT-E < 10 AE Z} welloll H7}ata 37¢ oA
4x)7ro] 4 vl FEr T 0.02 M HCIS &5 20%
SDSE& N 40u1Z H 713l A H MTT-formazan
crystalsE F0]7] 93 37l A 16475t vl 35}
At 7t well2
(Molecular Devices Emax, California, USA)E
o 570 nmel| A &7 skt

v T
SHd T =

microtiter ELISA reader
AHgsh



U A FANT 3520 FAE 2 PoluE B4
Table 1. Proximate composition in different sections of Camellia japonica
Sample Young leaf Mature leaf Flower bud Flower Bark Stem Seed
Moisture(%) 789609 6021409 6435408 80.32+04 3999+x1.2 4737£1.7 24.82%03
Crude DM*» 1422+02 807x0.1 7.07+£00 5.05£0.1 6.124+0.1 3.79x£0.1 8.73x0.0
protein(%) Wet  3.25%0.1 3.97x0.1 3.09+0.0 1.12+0.1 430+£03 398+05 7.66+0.38
Crude DM 1.48+0.2 1.39+0.1 1.32+03 129401 227£0.1 044405 60.48+0.3
fat(%) Wet  0.1010.1 0.83+0.1 047+02 0.01£00 044%+00 0.12+00 23.08%£1.1
Crude DM 497402 5.16+0.0 324401 295+0.1 451+01 249+£0.1 2.30%0.0
Ash(%) Wet 1.08+0.0 2.78%+0.1 1.24+0.0 05700 297£02 193+00 1.70%0.1
NFE» DM  79.33%x0.3 8538%0.2 88.37+0.3 90.724+0.1 87.08%=0.3 93.2840.5 28.47£0.3
(%) Wet 166409 3220£09 30.85+0.7 1797404 1197+£04 5398+14 21.17+14
DEach value was expressed as mean =+ standard deviation (n=3).
?DM: dry matter »NFE: nitrogen free extracts.
shsich. 22 2808, 49, 49, 44, 4 w2 2

rodE e de] g3 Az |Fo A
HEW 24 379%E7)ol A Ho 14.22%A g)E
NG 9o 10%0]3te Fe T4 B}
Yang 5(1999)2] o] mpEw Ay o] 2ok
o] 21.80% 2.2 FH LT AFHT 154 4
DopA B, AL F(4.10%) S 2222 $5(6.90%)°
Zoy heko] HE) 2-38) H& 5L BT
(Kim ez al., 1999). o] 4}2] 272 £ w) Tul1} o]
Ag e ded 9 de Fdoz o] 877}
=01 & 5 slvh

ZAW T

e ARE 71F20 2 £2H60.48%)
7 748 B e, ol H4 AEQ 27 47.70%) =
thi= 12.78%, S70(41.70%) 2.t 18.78% 7} ©] 2%
2 I F(16.60%) Rt} 43.88% B =71 ¥ BL ool
gH50 de Aoz YEl

TR 79 23 E FFe AxE )
Z FFo] Fe F2230%)NA B Y G5.16%)
o o]2717tA] 5% W9 FHE&S B IH
9] 1.0~3.0%0°]| ¥]3te] 24) oo g T a%.o
2 Zulh ol Aol Azrekx] uha] 7] 93] o] =
AZR FFE T8 FFS S ss Aol vt
2 stk Al qa tH(Kim et al., 2004).
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ol 57
Py g A
2} 90.72%, 88.37%, 87.08%, 85.38, 79.33%, 28.47% &
UEbse),

9 29 328 P

A A Frtzhe] Aankgo] #oste
radical®} ¥+2-3to 23 A = L= B3
2 1,1-Diphenyl-2-picryl-hydrazyl(DPPH)-&- hydrazine
Fuz FAAE $HE NGO ANT 5
Q) TH(Smith ef al., 1987). W] Hodz weg Lz
ZZ3}o] free radicalol] tat &~A 28-S QA3 2
7}, A9 (RC%=30.37ug/mL), £5 2 2] (RC%=52.97ug
/mL)¢} E(RCx=59.48ug/mL)°] =& A& HS

A3ELA free

1__

600
500
400
3004~
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BHT

Young Mature Flower Flower Bark  Stem VitC

leaf  leaf  bud

Fig. 1. DPPH free radical scavenging activity of the
methanol extract from Camellia japonica.
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Fig. 3. Antibacterial activity of camellia extracts on Proteus vulgaris and Bacillus subtilis.

CFU; Colony forming unit.

& T UATHFig. 1). FHe T F259 4t
3t 3= 34 atstA Q] Vit C (RCso=6.68ug/mL)
HoiE @4 o] W¥kAk BHTS] RCxw 3ol 584.04ug
/mLu‘—% DG W E4o] e o AeHAT

A g TS Sote AT Y= EREAY
t‘a‘ﬁz}i A vkt 1 F2E SABTS® DPPH
radical s o] &3l Bitstd & S} AA e F
o] ool H| 8t & FAtsY
o ol ZH = e FE
Ao 2 A A rH(Choi F, 2003). o]
B e A, ZE 029 &2 299

o
=

3183 & e = polyphenol’d 3131 &E5<] 34tst
B2 Bhola slocld gaaa, 4027 g
AN E A2 2E T old dS 2} A2
Agdthe 7153 AL SYRE o g
e BEo] W 3l AoE Ho} Fule] o]
U Ze 480 sisa, o8 o 88 AR
A NE7FsAE b A4 o] Jh(Hwang et
al., 2004).
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A2o] AQBERH
F49 0 2EE 3H
e 2Ae FAGE AT
(Bullerman et al., 1977). 23+ 21 Z 9] g} A5
ol FrldZo] EAFtel AEHo= WA 1 3]
I A FAY & B AFV NP HT
(Conner and Beuchat, 1981). £l A9 A A&
HEg /g dsto s fu 2559 Jad84
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Fig. 4. Antifungal activity of camellia extracts on Candida albicans and Trichosporon beigelii.
CFU; Colony forming unit.

WT U A, 43 L oAUl FTBEP.  EEo| & Felo] val BL FELNL AL E
vulgarisol] i8] 2tz 856 CFU/ml, 736 CFU/ml, 784 & oo, ag SN TR P. vulgaris v} 1%
CFU/ml & A S LS By o, E3] Bacillus oA A 791 Bacillus subtilisdl] & 733 &4 e}
subtilisol] gt JF 2} 39 FE2EL 2F 0 CFU/ml W . = 2 £ Shigella dysenteriae TV11,
2 4AAEEHRI} Yom Bl 3] FEEL Plesiomonas shigelloideo N60, Bacillus cereus JCM

Zo #Fd dg =& IS JeRd AT Bt 21529] i3l ZFeA o] gtk Bl o (Cho &,
ZANA 2 F2AE 4% F5 58 Bacillus cereus 1997), Toda(1991) £-& 24 &% <] Staphylococcus

JCM 21529] 24A1 7t A 2| -&u A EETiE B aureus @} Vibrio parahaemolyticusol] t|&lj A = 3+,
27h Sk ol gel AN Bue) 4G S5 F A@gol dohx Atk AE FAS £

Table 2. Antibacterial and antifungal activities of camellia extracts

Bacterial strain (CFU*/ml X 104) Fungal strain (%)
Proteus vulgaris Bacillus subtilis Candida albicans Trichosporon beigelii
Control 3352 2312 100 100
Vehicle 2464 2776 105 95
Mature leaf 856 0 125 100
Bark 736 0 95 100
Young leaf 784 112 80 80
Flower 2080 1176 80 90

*CFU : Colony formation unit.
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#9] C. albicans
2 o AAs=
Jxﬂ-/] S
A" T
beigelii (Kwo-Chung and Bennett, 1992)«] 28 o)
o8 g JAH S A3 A5, o9 oA Y
C. albicansol )3l z}zt 95% 9} 80%<2] A
< ODﬂ] T. beigeliidl] T 3 A K- A G2 of
A Ee 842 U 59, o d
albicansﬁ} T. beigelii 2.5 th3lo] o & 733t &

2 J eI ¢l th(Table 2, Fig. 4)
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