b

N2
z, S

——
2N
d v k4
msAngnivesvaiudmmInmsatalud s nnemsiubute Staphylococcus

aureus W Staphylococcus epidermidis

e

gz Ndy

a a i w Ag v = =
Inentinusavviduaiuriaveamsanmniu
wangasInenAansumaia mn3nmsunndununaz Yueen

a [ d (Y]
INY1IAYNIUNNYUNHASIHOON

U

UNAINENAY NYINENaBSIan

=\ =
Umsans 2567



b,

2N

THE STUDY OF ANTI-ACNE GEL FROM CLERODENDRUM INERME (L.)

I\

\
l

EXTRACT ON INHIBITING STAPHYLOCOCCUS AUREUS AND

STAPHYLOCOCCUS EPIDERMIDIS

BY

FATEEHAH WASOH

A THESIS SUBMITTED IN PARTIAL FULFILLMENT
OF THE REQUIREMENTS FOR
THE DEGREE OF MASTER OF SCIENCE IN ORIENTAL MEDICINE

COLLEGE OF ORIENTAL MEDICINE

GRADUATE SCHOOL, RANGSIT UNIVERSITY

ACADEMIC YEAR 2024



a a A
INPIUNUBLIDON

d v v
msfnmgnEvesadudMNmsanalud iz naemsiudute Staphylococcus aureus

uay Staphylococcus epidermidis

Tag

vhaee 114

Vo A Yy v & = o
Ul@‘i“UﬂTi“INmiﬂ!ﬂ“ﬁLﬂuﬁ’)uﬁuﬂﬂl@ﬂﬂﬁﬂﬂﬂWﬁWNWaﬂg@i

a v A a J @
ﬂ?ﬂgﬂﬁ?ﬂﬂWﬁWﬁﬁﬁNﬁWﬂm"ﬂ@ A1V INTITUNNYUNUASIUDDN

YUIINGIAYTIAN

msdnm 2567

a3.algnayd teudl AT.gIIATal dunvius
UsesunITumMsael NITUMI
A funned dmeq A3.219M1 NA1B9TH
o ' o=
AITUMILAZOINTENLTABITI NITUMILAZEINTINTIEN

TN IMNas5UI0 a2

i an ¢ & ¢
(7.03. 0308 N¥SUszann)
AMUATUNAINGIAY
30 NUYIBU 2567



Thesis entitled

THE STUDY OF ANTI-ACNE GEL FROM CLERODENDRUM INERME (L.)
EXTRACT ON INHIBITING STAPHYLOCOCCUS AUREUS AND

STAPHYLOCOCCUS EPIDERMIDIS

by
FATEEHAH WASOH

was submitted in partial fulfillment of the requirements

for the degree of Master of Science in Oriental Medicine

Rangsit University
Academic Year 2024

Nattakan Dangmanee, Ph.D. Yupaporn Sampaopan, Ph.D.

Examination Committee Chairperson Member

Nanthaphong Khamthong, Ph.D. Waluga Plaingam, Ph.D.
Member and Co-Advisor Member and Advisor

Approved by Graduate School

(Prof. Suejit Pechprasarn, Ph.D.)
Dean of Graduate School
September 30, 2024



paanssnlsema

a @ J @ a v v A { v
VDUDUAUINYIAYNITUNNYLNUAZIUDDN UHW1INYIAYIINE “ﬁl’lﬁlﬂJ@UHUﬂTﬁﬁﬂHWl@
@ ¥ a a a J dyo ] Yy L4 Y A
Tuszavumugn TVIElTL!WH‘ﬁQUUUﬁHﬁ]Vlﬂﬂ?ﬂﬂ’NﬂJﬂuLﬂiW%TTGU’E]\‘IEJ}JWigﬂﬂJﬂ@ £73.37901
@ Jd o A (=R a a SR g 9Jq ¥ Y o o

WINYIY UAZAT. UUNNIA VTN DI @1’1]']38]1/11J3ﬂ‘]5]'l’31/]81uwuﬁ mgﬂugﬂwmmg ANMUSUN

a Aa oA Y Y 9 J 1 A a da! v
ﬁ@ulﬂﬂuﬂﬂTﬂJQ‘UﬁﬂTﬁiHWﬂ\?ﬂﬂﬁﬂ\? @]ﬁ@ﬂ%ul!ﬂvl"llGUE]UﬂWiﬂ\Wnﬂ q NMNAVYUISHINNIT
o A o A A 2q ¥ & ¢ Yoo v = ? a
AVUUITU l!a$ﬂ15ﬂ13ﬂﬂ1uwuﬁiﬁlﬁiﬂﬁﬂ‘]@lim ﬂ?%ﬂﬂigﬁuﬂﬂ\‘]ﬂ31uﬁ\ﬂ%ﬂiﬂ HasnNy
' 2 J < ' Y 2
NUNUBDIDI1TY i]\?clﬂ‘isll@ﬂi'lﬂellﬂﬂwigﬂmlﬂuﬂfﬂﬂgﬁhh 3l T,’am’du

a @ -4 @ a v v A

VDUDUAUINYIAYNITUNNIUAUASIUDDN UNIINYIAYIINA L!ﬁglﬁﬁ}"lﬁfl}”l
Y a oA 1 d' o dy dy d' d' A ) (% 0o A w
W@Q‘]JQU@fﬂi‘i{]ﬂ‘VITLI‘VI@Tuﬁﬂﬂjiuﬁgﬂﬁﬂlﬂ?}&w%ﬁﬂiuﬂ HaZIAIRINOd 1T UMTHIe Y

3’, dy dy 1 Aa A 9 ~ Y 1 A o A
AIIU uﬂﬂ%Wﬂuﬂl@ﬂJ@Uﬂmnﬂﬂ?ﬂﬂﬂﬁ?ﬂlﬂﬂ’)ﬂl@ﬁ‘ﬂﬂE]EJGL‘Viﬂ’NNGB’JEJLTTa@ uuzi wanasu
a <3 Yo o d'dy 9

anuaaiy taz limaslonasaun VOUBUNISAUNT U NUAIY

Y dy Aa o Sldl [l dy o o < Y A
ﬁ:ﬂVﬂfJ“LJ‘U@‘U?J‘]Jﬂﬂ!ﬁiﬂ“b’ﬂ(luﬂﬁﬂllﬂi?@ﬂ@f‘,’lmﬂﬂﬁﬁ\ﬁl@\‘iﬂ??hﬁ%i%nﬂ q N1 NABDY

o 3 o w
qUUTYU LLazﬂfJ&Lﬂumaﬂmﬁmm

vhaee Nldy

9y o
RRE



[
6105692 - vhaar 1wy
A a a 4 = Q( 9y a @ o 1 Y] g‘/
PFOINITUWUD : ﬂﬁﬁﬂ‘]&l'Ii]“VI‘ﬁell’EJ\1Li]ﬁﬂ'luﬁ’)ﬁﬂﬂﬁﬁﬁﬂﬂi‘ﬂﬁuﬁﬂﬂ@ﬂTﬁEI‘UEN

4
1%0 Staphylococcus aureus Wag Staphylococcus epidermidis

@ a v oA a 4 @

nangeaag D ANIAFATUHIUUNG 1V 1IVINITUNNYLUNUASIUDDN

oot
@Tﬂﬁﬁmlﬁﬂ‘]ﬁ : A3.7319071 Wagdy

o ' o 7 o
i’]"l"l]ﬁfﬁ/]'].'dﬁﬂ‘hl"liilll ;o AT UUNIA VIN0

(YA
UNANED

Q( -7 o 1 % (9],,1 &} =)
MANIGNIN T IMMvesaIsanann lud iz anen1sdudureuuaiisesiia
d' [ 9 (% o a Y 1 =
S. aureus W& S. epidermidis NANAAIYAININE DY 5 wiialaun tensy lanaeTslmu
Ed 1 7 H U H
PHaoHAN loN1Uea LAzl A1835 Agar Well Diffusion WUNasanananaaeenIuea i
Y 9 9 35 a A g - Y 1 [ d' o 9 )
ANUTUTY 60 pg/mL T131508VGUVARGY S, epidermidis IaanNaIsanaNananIgaIn
4 1 J % g‘; " o {
aza1edu 9 Taolvinaduruguena19ueIn1seusunIng 21.33+2.08 mm luvaziyua
] o o g}/ [ 1T W [ Y}
IFUATUGUINA1INTIUGIVOIETANATNIAFUNINY 23.00:0.00 mm lanae TsNimuminy
a a 1 ] - <
21.00+2.64 mm (0NADLFAMNINY 28.33+2.88 mm Az Amoxicillin N 1H1iua1snrunndl
] o [ 3’, ] [} 1 v z T ) 3’, ¥
YPAFUHILFUINA10INITEVIUNINDY 22.00£0.00 mm dIuasanai luamnsodusuie
nuanGe ld §115Un1T1HIA1 MIC ttaz MBC #2895 Broth Microdilution Wi218A1 MIC 1a
MBC v04e15ananananeenIUeaIiIng 7.5 1ag 15 pg/ml ey luvaziarsanae
Ay lanao 15 Umu 1eNnaozHan ag Amoxicillin 1A1 MIC 4ag MBC (17U AB 15.625 LAY
31.25 pg/mL Muaa L Wewadudnnasanaludinzauinaaoualeds Agar Well
1 a (] 4 [ Z’, 1 % {
Diffusion W11 amuadI v IadudIUguena19ueIn1sdugunINY 8 mm Tuvnzhens
a 1 4 Y 2’, [ Y
aAUA1 Clindamycin 310 0IAA1A HyuiadurIUgUINa1909n156UIUNIAY 15 mm 910
1 =) - o Qe‘ U g}/ ¥
HANINAABINU I RasudInnasanalud s nllgnisudurenuaiize S, epidermidis
dl 1 9 a . . Y g}/ dy a2
anauloaglugluuuma 1aze19aa1UA7 Clindamycin 1130 GUTUFOUUANITY S,
. R Y~ 1 9 a [ o
epidermidis laaniwamudinnarsanaludiuza

9
v

a a dA o 2
(mmuwu‘ﬁﬁmmumﬁu 39 th)

°o o w £ 2 X A Yy a
ATIANY: HPNTNNYININ, LFBLUUANLIY, LRANTUTD

4 & o o= o 4 e
AIHUDTDHAFNHT . ﬂ"lf.lilﬁ]ﬂﬁ]ﬁ]"ﬁ]"lﬁﬂ‘i"lﬁﬂﬂ"l....................................‘..".‘....‘....................

| P '
a"IﬂiJE]TE]E]Ti]"I'jEl‘i‘]ﬁﬂE"IT]N



6105692 :  Fateehah Wasoh

Thesis Title : The Study of Anti-Acne Gel from Clerodendrum inerme (L.) Extract
on Inhibiting Staphylococcus aureus and Staphylococcus epidermidis

Program :  Master of Science in Oriental Medicine

Thesis Advisor :  Waluga Plaingam, Ph.D.

Thesis Co-Advisor : Nanthaphong Khamthong, Ph.D.

Abstract
The study involved the biological activity of Clerodendrum inerme extracts on the
inhibition of S. aureus and S. epidermidis bacteria extracted with five solvents: hexane,
dichloromethane, ethyl acetate, ethanol, and water, using the agar well diffusion method. It was
found that the ethanol extract with a concentration of 60 pg/mL provided a better antibacterial
effect on S. epidermidis than the other extracts. The inhibition diameter of the ethanol extract was
21.33+2.08 mm, while those of the hexane, dichloromethane, and ethyl acetate extracts were
23.00+0.00, 21.0042.64, and 28.33+2.88 mm, respectively. Amoxicillin, used as a control, had
the diameter of inhibition of 22. 00£0. 00 mm. The water extract was unable to inhibit S.
epidermidis. MIC and MBC values were determined using a broth microdilution method. The
results showed that the MIC and MBC values of the ethanol extract were 7.5 and 15 pg/mL,
respectively, while those of the hexane, dichloromethane, and ethyl acetate extracts as well as
amoxicillin were the same at 15.625 and 31.25 ng/mL, respectively. The test of anti-acne gel
from C. inerme extract by using the agar well diffusion method showed that the anti-acne gel had
a lesser inhibition diameter of 8 mm than clindamycin, a commercially available anti-acne gel
which had the inhibition diameter of 15 mm. The results of the experiment revealed that the anti-
acne gel derived from C. inerme extract had a lower inhibitory effect on S. epidermidis while in a
gel form. The clindamycin could inhibit S. epidermidis better than the anti-acne gel from C.
inerme extract.
(Total 39 pages)
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Ysz@nTaImmsAIUaIT0YNADAIZ V03 Clerodendrum sp. 7 Haloalkane Xenobiotic
o Y a =) J o I A As £ Y a
mliinanadeneauluriynaaod Clerodendrum sp. (WUNFNVGNT luMAuayyadase uay
4 g’/ a 9 [ [ A Y
uNNSuNUAUAN Y Clerodendrum sp. lumstleanulsaviasnaudniay Tsaveuiia lsndy
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a 4
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[ . . = A a 2 7 Y 3 v A a
#191UU09 Oxidative Stress (N112ATIANINANDONFIATY) Iae 1HUNITUIARILVBIALNNA
a o a Aaan J (J
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wypd) Minadeudsaueyyasdse lunasanaasaaznelurasniodainaaes lagw
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a%af’iﬁﬁz”lﬁ'ﬁﬁa 875 DPPH, Nitric Oxide, Hydroxyl Radical tte¢ Hydrogen Peroxide QN@EjNﬁ
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a o v A
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. = y 2 ' Yy 0 v o A1 . o
Vina M3ANE1IUATIUNYI Cindicum 1ag C. inerme VANAaNTNALA C. colebrookianum N1
Y oA axy
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nsoongninisziiaaludeadazaisaiueyyaddszvesalsanaainly
Clerodendrum inerme #ONQY Streptozotocin NAANIN T3 IMINUTURYNAADI WANISANYA
1 [ =\ 4 [
NUNF1TANAIN 1Y C. inerme Wo4ASenOUNANVD S Flavonoids, Alkaloids, Tannins,
. . v . 2 o Y A A a2
Triterpenes 1182 Saponins @15aNAN 1Y C. inerme WM H Nl Inadluoavazvarln
UBHATININDY 120.458 unfguminsaunadnaensy uaz 4.494 unifloumidailgauae
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C. inerme UHNAD 11 (Ly et al., 2019)
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[

Staphylococcus aureus WaE Staphylococcus epidermidis HITNITNAQDIAINUUA mwhm Al
d' IS Y a v
3.1 19309307 1HM15398

3.1.1 !fl]aﬁTuaﬁﬂTﬂﬁTiﬁﬁﬂiUﬁTﬂJzﬂW
3.1.2 Petri Dish (Hycon, Thailand)

3.1.3 Water Bath (DR-instrument, Thailand)
3.1.4 Rotary Evaporator (IKA, Germany)
3.1.5 N3ZATHNTOULDS 1 (Whatman, USA)
3.1.6 m?}ma?q (Sartorius, Germany)

3.1.7 Digital Rotary Viscometer (Fungilab, China)
d Y a
3.2 gunsanlyluanide

3.2.1 Micropipette 500, 1,000 pL (Accumax, India)

3.2.2 Pipette Tips 200, 1,000 pL (Accumax, India)

3.2.3 Beaker ¥U19 50, 100, 500, 1,000 mL (Pyrex-Comning, Japan)
3.2.4 twvinadndminldmsdedie

3.2.5 Test Tube (Pyrex-Corning, Japan)

3.2.6 Cylinder 100 mL (Pyrex-Corning, Japan)

3.2.7 Flask 250, 1,000, 3,000 mL (Pyrex-Corning, Japan)
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3.3 MnRN 1Y luIde

3.3.1 Tuduznaa (uaaiusamnuasio Ine, szeeq)
3.3.2 Ethanol (Namsiang, Thailand)

3.3.3 Hexane (Namsiang, Thailand)

3.3.4 Dichloromethane (Namsiang, Thailand)
3.3.5 Ethyl Acetate (Namsiang, Thailand)
3.3.6 Carbopol 940 (Chemipan, Thailand)
3.3.7 Propylene Glycol (Chemipan, Thailand)
3.3.8 Triethanolamine (Chemipan, Thailand)
3.3.9 Normal Saline Solution (ANB, Thailand)
3.3.10 Sterile Water (ANB, Thailand)

3.3.11 Resazurin (Jiangsu, China)

3.3.12 Amoxicillin 500 mg (Amoxil, USA)
A
3.4 9111131a8191¥0

3.4.1 Mueller Hinton Agar (Himedia, USA)

3.4.2 Mueller Hinton Broth (Himedia, USA)
3.5 TUADUNITIVY

3.5.1 maessFelFlumsnagou
o 2 I g 2
3.5.1.1 M3AsOUED S. epidermidis 1901U81FDNADINTNATOUIIND NG
X o = v . ° oA a <
wosuau 1 Ialail Taasluemsivad Mueller Hinton Agar 1111 uniguvgil 37 °C 1ilu
] Y
a1 24 ¥ Tws Tagieuanuyunnassneuinnldmadey 19 lannuauminy 0.5 McFarland
4
Standard 3¢ l81/Sunauseilszunm 1.5x10° CFU/mL
o R Jge oy
3.5.1.2 MIATOUED S. aureus 18O FoNADINITNATOLIINGIMITAOUYD

$1uau 1 TnTatl Tdaslue1misivad Mueller Hinton Agar v lihinfigaimgil 37 °c ifunan 24
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v v
%2 Tis Tagiiouanuunnasenouinn ldnagey 19 Iannuguminy 0.5 McFarland
Y
Standard 9 1a1/5uau¥etlsyanat 1.5x10° CFU/mML
o 3 X
3.5.2 MSIAENDIHISALUT
g 2 X .
3.5.2.1 msnaaeuuduieunniide S, epidermidis 1a81% Mueller Hinton
I dy j‘ ] a I a
Agar (Hueislumamiziasaie unlugamgil 37 °C naznulugavgi 8 °C
g 2 & .
3.5.2.2 msnaaeululluieunniide S, epidermidis 10819 Mueller Hinton
I dy &‘ ] a I a
Agar (Hueislumamiziasaie unlugamgil 37 °C naznulugargi 8 °C
3.5.3 MIAIBNANATITANAINNY

o

o dy =} G ad @ A
GI,‘U’(,THJ$\“IW’dﬂgﬂG]f@1]1%1ﬂﬁ’3umﬁﬂWH‘ﬁmﬂ‘H@i’)ﬂ1‘ﬂEJ A.NVUT 914D 9.328D

E]

[
S a

° o 9 o & Yy ¥ A a 9 o Y
IUIU 1 kg I NWN ANNUTEDIA nglﬂllﬂﬂﬂ@mﬂﬂllﬂ@ﬂ LLﬁZﬂ’lblﬂ’fJU!l,W\?ﬂ UNNY 50 °C

U Q K

(9

v
sz 3-4 S v lualiazi@en tazii il 1y 95% eniuea 51193 2 L wiu 3 5
Y Y y 1 o U [+] 4
W81 2 AS9 1NUUNTOIHIUNTEATHNIDAVDS 1 1ANIINITLIHEFINTIaza18 DONABIAT DI
] Y ]
Rotary Evaporator N i) 45-48 °C INUUINNTLUNIURIUY Water Bath ﬁqmwgn 90 °C
J %’ @ @ AR & % @ v =K 9 < 1 A a Aa A
wn ihminamsanavzaeiversihminuaziuindoya uld 13 vaahlidilaliage
3.5.4 Msanauenas
MasanaemMueaIEiatendlIuIasITMsanAveUraIn8veUral (Liquid-
liquid Extraction) A31azalen 14ae 1aniau (Hexane) banao 155im 1 (Dichloromethane,
=) a 50’ 1 o
CH,CL) tonaoexian (Ethyl Acetate, EtOAc) 1ag U1 (H,0) ve lddruanataniasu (Hexane
Fraction) druanalanas 1sUmu (CH,CI, Fraction) AIUANAONADLFIAN (EtOAc Fraction)
U v ¥ 4 ? o I o < o & a a
gazaIUAnNa (H,0 Fraction) 910 UUINAIMUANANIMAGRUGNT luMsdugIimsnigan la
dy == A
vou¥euunnisene bl
d ¥
3.5.5 MynagougnsvesasanalosduaIeIF Agar Well Diffusion

Y

H Y ' v Y

asanananaalsaIaza1en s vila gnihuiasaeugnssusuFoLaTisa Y

a . . QU 9 { g ' &} {
7% Agar Well Diffusion 19 liudanaingendrquaslluasazarovouronvaiibonas
Yy A qud A X 9 an . . Ly s
nAa uaunae 19910 IMIIA8UTe #1875 Three Dimension Swab 14131531181 3-5 w1d

- y g 2 -
1A 0901150 eUTFBURT 1IN UIIZHAUAIUUAINIEI014IS MHA 1 nqu Taeng
szezreldogasanatsvesniuoms udrnlaaisanaludwz nanadreasanaenivea
ANMTUTY 60 pg/mL, FIUANAFAFUANVANTY 500 pg/mL, duaialanas Islimuniy
1 @ a a 1 v ¥

AU 500 pg/mL, AIUTAALNADLTANANMTUTY 250 pg/mL, LALAIUANANIANUANTY

500 pg/mL Awaey U3u1a 50 pL deviay as 1 luvauiinmizen 1314 10% pmso il
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Negative Control uaz1d Amoxicillin AMITHYU 500 pg/mL 1] Positive Control mm‘?uﬁ
vwemis Tvui gungi 37 °C unat 24 $2Tua udnirldSavunumsduds (nhibition
Zone) UifazMInAanaii 3 ase uazthari Idinmaunas wazdudeununasgy

3.5.6 msmﬁmmm%’u%’w‘%1qﬂmmaﬁaﬁﬂﬁﬁu&u%mmaﬁg‘%ﬂ (Minimum
Inhibitory Concentration, MIC) @288 Broth Microdilution

M1HIAY MIC vosasasaludiugadeouuaiii e §263% Broth Microdilution 111
a3anasea19d101i1naud1833 Serial 2-Fold Dilution 17 Hina1mndudueglugaa 7.8-500
ug/mL 11miunaaenlu 96 Well Plate T@wquﬁgﬂwg@maauﬂzﬂizﬂauﬁ’aammiéw%@
MHB 100 uL / well @15 @ fan3ee1iidoanisnaaoy USu1as 20 uL / well Wazi¥e s
epidermidis /31195 80 uL / well ﬁﬂﬂﬂuﬁqmwgﬁ 37 °C Huran 16-18 52109 udniufy

a

] Y 1
& Resazurin NAAMMAUTUNIND 0.1% U105 20 pL /well 9niui l)unfigungl 37 °C

K1)
Y

I @ 1 1 1 d v A o @ a
Lﬂ‘unm 2 °]5'JI'1J\1 LLE’}}’Jmum MIC ﬁ@mmnmgljmi’umfm VITTANANTINITDIUVIINITIIY

;4 k4 9
yourouuaize 1d (@119 Taswininisningveudelungula G0 resazurin Tunquiiuz
= 3 A ) d A ' A A [ ' Y 2
nlagudluasuy Mmsnagen 3 91 (Iasiaenal MIC MHLBUNAUBEINUDY 2 1) N1TNAADY
[ ' Y <3 . R < .
aanals 10 % DMSO 1lu Negative Control g Amoxicillin 11Ju Positive Control
v Yy oy o I U= D | a A .

3,57 M13HIAIAIUNVUAITAVRIAITANANH Y I¥2UUANITY (Minimum

Inhibitory Concentration, MIC) AeId Drop Plate
H Y Y
@oNQueIMITN 1ANTN AL TaveuFeINNIT1IAT MIC WINIAIUUDIHITIAL

a

Y H Y Y 9 H
1o MHA Taoldgisier/atenan nazilaesns 131t vimiuiunigungil 37 °C dlunan

U
Y

@ ' ' Yy Y o a v A == ] 1A A a
24 “lf')IlN 1@8911'!?]']9'313\1!61]“"111!@1@'@61]@\1ﬁ1iﬂm1lﬂfﬂllﬂﬂﬂlﬁﬂq@ ("luulﬁv@g%imuuuamﬁ)
a3 ]
1WuA1 MBC

3.5.8 MSIAIENIDA

E4
A O 3

= Aan ~ o A K o ' A
MIA3IeualITmMsesonastne ¥9U1 Uinin 98 g Tseaisnenaionszae

H 1 ! 4 Bol U
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