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ABSTRACT : This research was performed to investigate the possibilities of industrial usage of camellia (Camellia japonica
L.) by examining the antioxidant and antimicrobial effects of methanol extract with different sections. Content of total phe-
nolics, DPPH radical scavenging activities and antibacterial activity of young leaf, mature leaf, flower bud, flower, bark, and
seed of camellia were compared in vitro experimental models. Total phenolics was contained the higher in young leaf
(74.62 mg), flower bud (65.02 mg) and flower (62.42 mg) but less than 20.95 mg per 100 g of dry weight in other parts of
Camellia japonica L. And effects of antioxidant measured by DPPH radical scavenger activity (RCs,, reduce concentration
50%), was shown higher 7.16~18.14 ug/mf in methanol extract of young leaf, flower bud and flower than 61.23 pg/mé of BHT
as a chemical oxidant. Also, the antimicrobial activity of Camellia japonica L. extracts determined using a paper disc method
against food-borne pathogen and food spoilage bacteria, the young leaves extracts showed the most active antimicrobial
activity against 7 kinds of harmful microorganisms. Flower bud extracts showed the highest antibacterial activity against P
aeruginosa and Enterobacter spp. C1036. In addition, the minimum inhibitory concentration (MIC) of young leaf extract
against B. subtillis, S. fradiae, S. aureus, E. coli, P. aeruginosa, Enterobacter spp. C1036, and S. typhimurium were revealed 1
to 15 pg/ml. As a result, antimicrobial activity of camellia extracts was shown higher gram positive bacteria than gram nega-

tive bacteria.

Key words : Camellia japonica, phenolic compound, DPPH radical
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Fig. 1. Content of total phenolics in different sections of Camellia
japonica. Each value was expressed as mean + standard
deviation (n = 3). Abbreviations: YL, young leaf; ML,
mature leaf; FWB, flower bud; FW, flower; BK, bark; BH,
branch; SD, seed.
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Table 1. DPPH free radical scavenging activity of the methanol
extract from different sections of Camellia japonica

Free radical Scavenging activity"

Extracts (% inhibition 100 mg/mf) RCso? (mg/ml)
YL 92.19 £ 032 716 + 0.00
ML 89.22 + 0.83 28.40 + 0.41
FWB 93.54 £ 0.12 14.45 + 0.01
FW 93.00 + 0.11 18.40 + 0.28
BK 88.18 £ 0.11 42.68 + 0.05
BH 72.26 + 2.96 60.44 + 0.92
sD 72.26 £ 2.96 —

Vit, C 96.36 + 037 3.70 + 0.04
Vit. E 94.00 % 0.10 9.07 £ 0.20
BHT 70.54 + 0.56 61.23 + 0.36

PFree radical scavenging activity of each sample was determined rel-
ative to DMS-treated control groups. Each value was expressed as
mean * standard deviation (n = 3)

2Amount required for 50% reduction of DPPH after 30 min

INot detected

Abbreviations: YL, young leaf; ML, mature leaf; FWB, flower bud;
FW, flower; BK, bark; BH, branch; SD, seed; Vit. C, ascobic acid; Vit.
£, Dl-a-tocopherol; BHT, butylated hyroxytoluene

100 -

1 100ugimt

80

60+

40

Relative inhibition(%)

20 5

BK
Extract of cameliia sections

BH SD VitC VitE BHT

Fig. 2. Effect of methanol extract of different sections from
Camellia_japonica on DPPH free radical scavenging
activity. Extracts were incubated with DPPH ethanolic
solution (100uM) at 37°C for 30 min. Activity was
determined by measurement of absorbance at 517 nm.
Free radical scavenging activity of each sample was
determined relative to DMS-treated control groups.
Each value was expressed as mean = standard deviation
(n = 3). Abbreviations: YL, young leaf; ML, mature leaf;
FWB, flower bud; FW, flower; BK, bark; BH, branch;
SD, seed.
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Ueplih SauEe] 7h 29 F2E252 HIFE 100
pegml oA o ASLe- 92.19%, A48 A2 89.22%, £E-L.
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sinensis) % 5ol EAShs FEHEA =9 A AtE
= BaElo] QUrh (Matsuzaki & Hara, 1985).

ool A FUMUE ofde], 280 ¥ FEE T
oA Hro} 73Est ksl 848 vERl= polyphenold 319t
59 EEdS FReta sledet AztE, dRRe
o] oAU Ape] ARRE ARSSIATHRE 7153 AREelA
FHog Agsgvhs Zlog Hol Fme] o} e AlE
o] 753, o)F ol &gt AAFAsAY] N7 bsAE =
3 AYzZ}ETE (Hwang ef al., 2004).

2. gl B8 2N
Aol HAZEYH MeiBY HES FEhe] YR
Ao B AR 2Hom YU Gt 9 BAS

Fig. 3. Antibacterial activities of different concentrations of the  ebwal= 1527} 274813 QT (Bullerman e al, 1997). &
methanol extract from young leaf of Camellia japonica. o ’

A, B. subtilis; B, E. coli, C, Enterobacter spp; D, P 3 2% 9154 FAE gl FrBEe] SAjge] AL
aeroginosa. Concentrations of methanol extract per disc, w7 9 ATol|e] 28 BE ARy} w3 Q)
1, 15 mg/m¢; 2, 10 mg/mé; 3, 5mg/m; 4, 1 mg/ml; 5, 2 AL QAL HFele] 38 A O:TL_ ' ]gn]J;M
methanol only as a negative control. T} (Conner & Beuchat, 1981). 5] A9 AA 2FHFEA|

Table 2. Antibacterial activities of methanol extracts in different sections of Camellia japonica.

i ) Conc. Size of inhibition zone (mm)"
Microorganisms
(mg/md) YL ML FWB FW BK BH SD

1 -7 - - - - - B
, . 5 9 - - - - - B
Bacillus subtilis 10 11 N _ _ - - _
15 13 - ~ - - - -
: - - - - - z =
. 5 7 6 5 - - - -
G(+) Streptomyces fradiae 10 12 8 - _ - - -
15 13 10 8 - - - -
: - - - - - - =
5 10 - 6 - - - -
Staphyolcoccus aureus 10 1 B 8 _ - - -
15 12 - 9 - - ~ _
] — - - - - . Z
L 5 10 - - - - - -
Escherichia coli 10 11 _ _ _ _ - -
15 12 - - - - — ~
: - — - - - _ z
Pseudomonas aeroginosa > 9 ~ _ - _ _ B}
10 11 - - - - - -
o) 15 13 - - - - - ~
; - —~ - - - - =
Enterobacter spp. C1036 > 8 ~ B _ _ _ _
10 10 - - - - - -
15 12 - - - - -~ _
: - — - - = . Z
o 5 - - - - - - -
Salmonella typhimurium 10 8 B _ _ - - -
15 9 - - - - - -

"in diameter (mm), ?Not detected.

Abbreviations: YL, young leaf; ML, mature leaf; FWB, flower bud; FW, flower; BK, bark; BH, brench; SD, seed.
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LRLERE DEERS
=439t

1z
a
1o,

Paper disc W22 FapEe]
T HEE 2 Aesad AHEA
g 450 ds dwEHE S5
Table 20 JeRAAT}. 2 A3} discoll H4
9 TwUt 7S dreddo] A v S
7} FVESE S €498 YehlE inhibition zone®] 7]
7t F7¥et oA-RY FEE9 A9 B subtilis, S. fradiae, P
aeruginosa, LS. typhimurium®] 3] 15 mgmé F oA
13mn o] oA g R Zreeh EAS Vel metr] B
YN E oY F919] 552 1Tt 2T
of thal Y FFES AUL IS SR1E 5 At o]

Tzl whgsle] o

FAX S, aureus®t E. colidlM 71
Y FE5E Smgml FEE FASNAE W 10mne] AA &S
ERNAT. olol] vkl st A FEES P aeruginosadl B
MR 15 mgml siollA 6~10mm o] FFBEL B, ®
B FEEFE P aeruginosa®t Enterobacter spp. C1036%
ol 15 mgme 52 F7IeIe o 242 8mm, 9 mme] A|
EAE JEiih g 2 AFo) AR o] 29
F2E9 57 1mgmt olse] Aol v A& 4
A3, T =, ], 7 " FAE 1919

RE #5F ds) B8-S JehdiA oF

Hod= - elxjed - 2l
3w BAZC B (Lee et al, 1994) 3RO,
Song 5 (1998)y2 Hulzl W W& AE@ER FEslo

Agrobacterium  rhizogenes, Candida utilis, Saccharomyces

cerevisiae 2 B. subtilis?ll 3 F4S AMNsta HeA 3
SEo] PPl Folgty BuFHAY. 283 Kim#
Han (1997)& 2bze] &4 315HE<] hexadecanoic acid2til
Hyagr) 8 Clark 5 (1981) A& g8 w4
ERo] gL VeIt BudiEd B Apdim
Fuuge] 29 vee FEE IE dlEk

§ 49 ¢
2ol web FEel Aolrh Ueds @ 4 Uitk o

242 Ro} Fuure] ofdlgl #2809 JuwdidS

Aol ek mEtA xjolr} Ueten, HEd &

Vo)

Aol ArAelEEs B subtilisSt S fradiaeo| A= 1 mg/md

2 HwA oo proa] Aol AN S aureus, P
aeroginosa 2 S. typhimurium A= 10 mg/mé 2 LEFSESL,

Enterobacter spp.2] 73-%- 15 mgmlZ 717 A= PGS
o, E colelE Fa8AS Holx| &yt o]¢k o} 17t
Fgrol 2T 47t FEoA HAAEES] 1
W7 f e Aoz Vet 0|9 722 A= Nakamura
5 (1991)°] B uie} o] oA MEHS
peptidoglycan 3] o] =&o] FHEY 4 T4
w7 #=)vk 22k e Al lipopolysaccharideE FAH 22 &}
BEske e 37 wEolzt

==

=0
o=

= 29| peptidoglycan
Il Azt
A Eo] gtztge] M 28 A5E HAREA -

Table 3. Minimum inhibitory concentration (MIC) of methanol extracts in different sections of Camellia japonica against several

microorganisms.

) ) Growth at concentration (mg/m#) MIC (ing/mé)
Microorganisms "
0 1 5 10 15
Bacillus subtilis + - — - 1
Gl+) Streptomyces fradiae + - - - - 1
Staphylococcus aureus + + + - - 10
Escherichia coli + + + + + _
O Pseudomonas aeroginosa + + t - 10
Enterobacter spp. C1036 + + + + - 15
Salmonella typhimurium + + t+ - 10

TFinal cell concentration for each bacteria was approximately 2x10° CFU/mf.

+: Growth, =+: Uncertain in growth, — No growth.
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AEF FhEel e HEy SRES ) FaRE
o ok c}z BI3A} (Chuyen ef al., 1982). SWILY
olfde] FEE FALANEEE 025~ mgmd o] FEE
(Oh et dl., 1999) BUhe gatEdol wiokon), 2.5-30 mgml
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