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Antimicrobial Activity of Defatted Camellia
(Camellia japonica 1.) Seeds Extract
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Abstract

To develope natural food preservatives, ethanol and water extracts were prepared from the defatted
camellia(Camellia japonica L..) seeds. Antimicrobial activities were examined against 14 microorganisms
which were food borne pathogens and/or food poisoning microorganisms and food-related bacteria
and yeasts. Ethanol extract showed antimicrobial activities against several microorganisms tested,
but not on lactic acid bactria. Especially, minimum inhibitory concentrations(MIC) for yeasts were
as low as 1lmg/ml. Water extract exhibited antimicrobial activities for the yeasts tested, but almost
bacteria were not observed. The ethanol extract was fractionated in the order of hexane, chloroform,
ethylacetate and butanol fractions to test antimicrobial activity. The strongest activity for the tested
yeasts were found in the butanol fractions, but bacteria were chloroform fraction. Hansenula anomala
treated with ethanol extract were observed by scanning electron micrograph, and the results exhibited
morphological changes, including the irregularly contracted cell surface and expanded ellipsoidal shape.
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Table 1. List of used microorganisms

Gram Baa:llus cereus ATCC 27348
positive Bacillus subtilis ' ATCC 9372
bacteria Streptococcus faecalis IFO 3971

Staphylococcus aureus ATCC 13301
Gram Escherichia coli ATCC 15489
negative Salmonella typhimurium ATCC 14028
bacteria  Pseudomonas fluorescens ATCC 11250
Lactic Lactobacz:llus plantgrum ATCC 8014
acid Lactobacillus brevis ) IFO 13110
bacteria Leuc:onostoc meser}tgrotdes IFO 12060

Pediococcus cerevisiae ATCC 8081

Saccharomyces cerevisiae  IFO 1950
Yeast Saccharomyces coreanus IFO 1833

Hansenula anomala KCCM 11473
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Defatted camellia seed(0.5kg)
| EtOH(12L)
EtOH extract(148.02g)
Hexane : MeOH : H:O
(10:1:9X3L)
f |

Hexane layer H0 layer
Evap. under
Hexm‘l’gcuum CHCL(3L)
extract(11.5g)
HO layer CHCls layer
EtOAc Evap. under
(3L) vacuum
CHCI3
extract(16.3g)
EtOAc layer H:0 layer
Evap. under BuOH
vacuum (3L)
EtOAc
extract(5.2g)
BuOH layer H0O layer
Evap. under Evap. under
vacuum vacuum
BuOH H0
extract(86.62g)  extract(28.4g)

Fig. 1. Fractionation of ethanol extract from defatted
camellia seeds.
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Fig. 2. Antimicrobial activities of water and ethanol ex-
tracts of defatted camellia seeds aganist Han-
senula anomala KCCM 11473.
1: Ethanol control, 2: Ethanol extract(1.6mg/disk),
3: Water extract(3.2mg/disk)
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Table 2. Antimicrobial activities of water and ethanol
extracts of defatted camellia seeds

Clear zone on plate(mm)l)

Strains Ethanol extract Water extract
(1.6mg/disk) (3.2mg/disk)

B. cereus 9 -2

B. subtilis 12 -

S. faecalis 9 -

S. aureus 10 -

E. coli 12 9

S. typhimurium 11 -

P. fluorescens 11 9

L. plantarum - -

L. brevis - -

L. mesenteroides - -

P. cerevisiae - -

S. cerevisiae 22 25

S. coreanus 20 24

H. anomala 20 21

YIn diameter(mm), INot detected

FEE3 o] 7L el 2 FA €
Ao A7} F=rt & FEE 2007 18 AL At
thd olgk-g F3-E0) ¥ 247 A2z vehgrh whebA
Sl fule] FahgAl B4 ERvhe o ehgel v &
5 232 A, § FEEdAME Ald dEHA
t g8 e] vehtA ¥R 7L FEEAAE
A F A gFgde] Falo] vehte Ao Ro}
ufute] FEAe ddEA G o N A
o2 AL} oo} 2 AdE o9t A(29)9] AF
FAu A ES dAste Addad L AN, T F
(30)9] o) A7, 2 5B T FEE #
TR} A, A 5(32)9) 718 FAs AR &
A AgFH= v veig T A 23 5
Zol& dvtgoe] o AAE &2 4™k =3 F
W fuatel A 359 A 4] Aot A
gt e el vdehtuzg 3o 4 A 55T 4
FqAdE ad7t g Aoz AzHt

_—

=2 2| FHAXslET

Zlgute] o eh-g 3258 AA A AlA] m s
Al # 2 A EEE 243 A= Table 354 2t o
ghg- —’n‘—%%—% #H A A== S cerevisiae, S. corea-
nus 2 H. anomala % A2 7oA+ 25 Img/miE
vl G FE oA ASe] A= 2t Al A
X E coli #5F7} 10mg/mlE 7FAF &4 velyts, 2
9] FFEL Smg/mlE e} AR et g
Aol & Ao vlebt o u:] HA A = 3 FEA

Table 3. Minimum inhibitory concentration(MIC) of
the ethanol extracts against several microor-
ganism

Growth at various
concentration(mg/ml)
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Strains (mg/ml)

B. cereus

B. subtilis
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Table 4. Antimicrobial activities of fractions from ethanol extracts of defatted camellia seeds aganist several micro-

organism
Clear zone on plate(mm)”(3.0mg/disc)
Strains n-Hexane Chloroform Ethylacetate Butanol Water
extract extract extract extract extract
B. cereus -2 11 - - -
B. natto - 10 - - -
S. faecalis ~ 10 - - -
S. aureus - 11 - - _
E. coli - 18 20 12 -
S. typhimurium 10 16 15 12 -
P. fluorescens - 10 12 - -
L. plantarum - - - - -
L. breuvis - - - - -
L. mesenteroides - - - - -
P. cerevisiae - - - - -
S. cerevisiae - - - 21 -
S. coreanus - - - 16 -
H. anomala - - - 16 -
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Fig. 3. Scanning electron micrographs of Hansenula an—
omala KCCM 11473.
A: Control, B: Treated with ethanol extract(5mg/ml),
(magnification: X 35,000}
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