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2. vt FEE9 F4A4 HAA

1) A=
BoAgol A A& mbee 2010 %0 AAtE oA 6% vlEEA 7Y

F A7 ool AP A

2) AHE @5 % HA

2 Ay ArgE vAES x4y ¥ S47<A  Escherichia coli
(KCCM  11587), Bacillus subtilis (KCCM 11316) ¢} 13 AT
Staphylococcus aureus (KCCM 41331), Salmonella enteritidis (KCCM
12021), 2&8]a2 W] 53l Pityrosporum ovale (KCCM 11894), o] =5 3+<l

Propionibacterium acne (KCTC 3314)E d=n| A &R EAEH(KCCM) 3 3+
ZAHFTTATY AEARDAE(KCTC)o A zhzp Fokubol A&t

o] wjko = A u)x] & Nutrient broth media (Difco., USA)S A}-&3}5]aL
A vl A = Nutrient Agar (Difco, USA)E AF-& 3ttt

E 1 AE#F
v 4= (no.) ek Hjj %)
Escherichia coli (KCCM 11587) LB (Difco., U.S.A.)
Bacillus subtilis (KCCM 11316) BHA (Difco., U.S.A.)
Staphylococcus aureus (KCCM 41331) TSA (Difco., U.S.A))
Salmonella enteritidis (KCCM 12021) BHA (Difco., U.S.A.)
Pityrosporum ovale(KCCM 11894) TSA (Difco., U.S.A.)
Propionibacterium acne(KCTC 3314) TSA (Difco., U.S.A))
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A7) A (Whatman No2.) 4000rpmell A 1587F 9428 =S 39 HGyrozen
GBT-250). = % ehs 5 (Eyela, CCA-1110)% 3] Al&5 AArt. o] u
Dozl meFEE2 130 15ml¥ 5 3] F=8te] AP A&
4) doH 49
(1) vl <

F =7 Escherichia coli, Bacillus subtilis, Staphylococcus aureus,
Salmonella enteritidis, Pityrosporum ovale, Propionibacterium acne& 10ml
of "Hard wiAo 100pt HES FH 37.5C2] Incubator(Sanyo Incubator
MIR-253)ell A 18A] 1+ 8l &3} o

@2) ey ddgd 53
@© A v FH

Test tubeo] 10mle] Nutrient broth media(Difco.,U.S.A)E YL

A

nEsFEE5S 0%, 3%, 5%, 7%, 10%, 25%, 50%, 75%7} ¥ =% # 713k H
HFE 3 wFo] Yol 37.5T ¢ Incubator(Sanyo Incubator MIR-253)¢] A
ikl th. 1 & 96 well plateo] 30002 2olA 650mol A ZF 330 Z

A FFEE A%ty I AAgs Ut (Molecular Devices Emax,
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E\:val—ﬂ‘j]

@ s

Pertri dishol 15ml¢] Nutrient Agar(Difco.,US.A)S Y wl=F
=25 0%, 3%, 5%, 7%, 10%, 25%, 50%, 75%7F ¥ X== H7ls 5 0.85%
NaCLE& Ab&3te] 10°02 34 g #& 100 =2tk o] AE& 37.5C
9] Incubator(Sanyo Incubator MIR-253)ell A 18] 7F% ¢t vkt & colony
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2 AAWIYS B Y KT

0% 3% 5% 7% 10% 25% 50% 75%
E. coli 0.563 0.521 0.064 0.073 0.081 0.116 0.145 0.112
B. subtilis 0.599 0.505 0.068 0.069 0.079 0.062 0.149 0.078
S. aureus 0.552 0.451 0.109 0.071 0.082 0.07 0.049 0.03
S. enteritidis 0.69 0.519 0.069 0.072 0.077 0.166 0.117 0.08
P. ovale 0.508 0.666 0.094 0.07 0.081 0.062 0.018 0.141
P. acne 0.587 0.41 0.112 0.07 0.089 0.068 0.043 0.01
0871
0.7 71
061 < C. coli
051 === B. subtilis
041 S. aureus
0.3 1 S. enteritidis
0.2t == P ovale
011t . %= P acne
0.0 T\w\
0% 3% 5% 7% 10% 25% 50% 75%
29 2 sRY vhs FE ofe wiol uF FEAH #¥
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of =TT R HMEHH oJ=Fdol HE FxE clear zone

Hel A= 7 3% 2ok 0%, 3%, 5%, 7%, 10% <]
TR A = 67FA T F EF clear zoneo] Hol A &kom E. coli
S. enteritidis= 25% % =4 77 7.04dmme} 6.79mme] clear zones <l
3t = % a 50% % Eol A H-E B. subtilis 6.81lmm, S. aureus 7.39mm,
P. ovale 6.63mm, P. acne 8.09mm¢<] clear zoneg #A& 4 Y3 v =
7V Emotd a5 clear zoneo] WolAlE Ao W FolE W nteFEE9 F

Lo mek 3 e does As AT 5 Adkdoh

0% 3% 5% 7% | 10% | 25% | 50% | 75% | 100%

E. coli 6 6 6 6 6 704 | 722 | 808 | 10.25
B. subtilis 6 6 6 6 6 6 6.81 | 797 | 8%
S. aureus 6 6 6 6 6 6 739 | 834 | 881

S. enteritidis 6 6 6 6 6 6.79 | 744 | 966 | 9.4

P. ovale 6 6 6 6 6 6 6.63 | 721 | 1.76

P. acne 6 6 6 6 6 6 8.09 | 822 9.3
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4 BRETRS B #A AEAEZY (49 x10°CFU/mD
0% 3% 5% 7% 10% 25% 50% 75%
E. coli oo oo 281 252 239 231 186 155
S. enteritidis o o o 283 262 244 191 150
B. subtilis o o o 281 272 251 203 112
S. aureus o o o o o 277 241 171
P. ovale oo oo oo oo oo 280 220 203
P. acne oo oo oo 278 220 183 155 92
350
300 1 -
250 ] E E. coli
200 | 1 M 5. subtilis
150 L] S. aureus
|:| S. enteritidis
100 1 B r. ovale
50 { |:| P. acne

0% 3% 5% 7% 10%  25% 50% 75%

a9 9. wA A E A A9 0 x10°CFU/ml)
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] 0.39 0531
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oo A RlES, X’ D
1 10(100.0)  10(100.0)
4% 9(90.0) 8(80.0)
] Qg g 1(10.0) 5(50.0) - -
7tel & 7(70.0) 4(40.0)
hikiae 1(10.0) 3(30.0)
e kites 0(0.0) 0(0.0)
] e 7bH ARS g 2(20.0) 0(0.0) 995
A E ' 0.325
AREAR ALEE A STt 1(10.0) 1(10.0)
Mg e 7(70.0) 9(90.0)
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o|Ee] g 3(30.0) 3(30.0) 133
CRE s ' 0.721
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ABSTRACT

The Antibiosis of Garlic Extracts its Effect
on Scalp Health

Bak, Ae yeong

Major in Skin Care and Obesity Management
Dept. of Cultural Industry

Graduate School of Cultural Industry

Sungshin Women's University

This study was carried out for the purpose of proving the antibiosis of
garlic extracts against various reference strains and pityrosporum ovale,
P. ovale & propionibaterium, P. acne permanently existing on the scalp
in the manner of applying garlic extracts containing aroma essence oil
on the subjects’ scalps with dandruff and inflammation to verify its effects
of curing dandruff and inflammatory scalp and to test its feasibility as a
natural ingredient based scalp care cosmetics. For the test, twenty subjects
were divided into two groups of ten, ten for test group and the other
ten for control group, and they were put to skin sensitization experiments
on their scalps to test the safety of garlic extracts. Then the actual clinical
test lasted for 4 weeks, keeping track of the changes in their scalps along

with surveys about their general traits, scalp caring traits, subjective



effects & satisfaction level before and after the clinical tests. Below are
the results following the tests and the surveys.

1. The test results of antibiosis of garlic extracts against reference
strains and pityrosporum ovale, P. ovale & propionibaterium, P. acne
permanently existing on the scalp are as follows. In liquid culture based
test, it showed drastic antibiotic against more than 6 strains when its
concentration exceeds 5%. In disk diffusion method based test, garlic
extract over 25% in its concentration was antibiotic against E. coli,
S. enteritidis, and over 50% was antibiotic against B. subtilis, S. aureus,
P. ovale, P. acne. In spread plate method based test, over 5 % was
antibiotic against E. coli, and over 7% was antibiotic against B. subtilis,
S. enteritidis, P. acne and over 25% in its concentration, garlic extracts
was antibiotic against S. aureus and P. ovale proving its antibacterial
activity on all strains.

2. In skin sensitization test, 8 out of 20 showed erythema or pruritus
symptoms on the spots on their scalps where garlic extracts of 50 %
concentration were applied while no allergic reactions were shown by the
garlic extracts of 25 % concentration, proving 25% concentration level to
be safe.

3. Four-week clinical test for the scalps of the subjects showed that
the group which garlic extracts containing aroma essence oil was applied
to be evidently better in removing dandruff and curing inflammation on
their scalps compared with the control group, showing their scalps tone

having become much clearer and their sebum being decreased. It proves



the garlic extracts greatly effective on the dandruff and inflammatory
scalps.

4. The result of the survey for the subjects’ subjective effects and
satisfaction on dandruff conditions show the responses from the test
group that 60.096 of them noticed minor improvement in their conditions
and 40.096 of them noticed drastic improvement in their conditions while
the responses from the control group show that 60.096 saw minor
improvement in their conditions and 40.0% noticed no improvement in
dandruff removal, revealing significant statistic differences.

In responses to inflammation cure improvement, 22.2% of the test
group answered minor improvement, and 77.8% of them saw drastic
improvement in their conditions, while 25.0% of the control group showed
minor improvements, and 62.5% showed little or no improvement revealing
considerable differences.

In pruritus cure, 71.4% of test group answered that noticed minor
improvement in their conditions, and 28.6% of them noticed drastic
improvement in their conditions while 75.0%6 of the control group answered
that showed little improvement, and 25.096 showed no improvement at all,
revealing considerable differences.

In easing sensitivity, 100.096 of the test group showed minor improve
ments while 33,3% of the control group indicated little improvement in
their conditions, and 66.7% of them showed no improvement, revealing
the test group showed improvement in comparison to control group’s test

results.



On overall satisfaction of the test result, 60.0% of the test group said
they showed little interest to care for their scalps, and 40.0% of them
showed strong interest while only 50.0% of the control group showed little
interest to care for their scalps, revealing the test group showed more in
terest in scalp care. In satisfaction with the product scent, only 40.0% of
the test group said rather good, while 50.0 % of the control group said
rather good, and 50.0% of them said very good, revealing the control
group significantly higher in their satisfaction with the product scent.
Regarding their dissatisfaction while using the product, 100.0% of the test
group said they were fully satisfied, while 10.0 26 of the control group
complained of headache, but revealing insignificant differences. The scalp
care interest of the test group was higher like their subjective effects
which was also higher compared with the control group. It is the proof
that their improved scalps condition is followed by their heightened satisf

action level.

The result above is the antibiosis existing in garlic extracts showing
antibiotic activity in disk diffusion method when its concentration exceed
s 50%, and in liquid culture and spread plate method when its concentratio
n exceeds 50% against reference strains and pityrosporum ovale, P. ovale
& propionibaterium, P. acne permanently existing on the scalp which is
the proof of the antibiosis existing in garlic extracts although there wer
e differences in the results due to different test methods, also skin sen

sitization test proved garlic extracts to be safe in 25% concentration. Th



e result of putting of garlic extracts containing aroma essence oil on the
dandruff existing and infected scalps of the subjects showed its effective
ness for the test group in curing their inflammation, dandruff, itching an
d sensitivity respectively, and for the control group in relieving their dan
druff and inflammation with significant differences in comparison to the
test group while showing no effectiveness in itching and sensitivity.
Consequently, this thesis is about the effectiveness of garlic extracts
in relieving dandruff existing and infected scalp conditions. It is providin
g evidence for that garlic extract can be used as an effective, natural in

gredient in developing scalp care products.
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