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Staphylococcus aureus Lﬂul,%aLLUﬂﬁL‘%UﬁaIiﬂﬁlﬁﬂ’J’mﬁ’]ﬂbty‘ﬂ’]\‘lﬂ’ﬁLLW‘HETLLE\]Z&’]‘ETSRLQ“H lasianiy
88989 Methicillin-resistant Staphylococcus aureus (MRSA) ﬁmmmé@@iamﬂﬁ’ﬁ’mz Methicillin ¥i1
Tnsinudond fiuslildus suulnsiadumaianiazgniunlslunisinem lagaan
m‘sﬁnmﬁmumwmﬂmmﬁ‘mwmguLﬁ@mﬂﬁﬂizﬁﬂfmwiumiﬂ‘uﬂzaqa%wvlﬁumwﬁ@ Foin
muﬁﬁﬁﬁﬁﬂﬁﬁﬂmeiaﬁ‘@mmumnluqmﬁ@mﬂﬁw‘?% soxhlet extraction W&z maceration ¥1¥iNN17
nagaufdszansnwlunIgugage MRSA lagit Agar well diffusion Sewuinansanansiuainly
TULAALNAGIHTD sohxlet extraction LAz maceration gw1InsudInmaeiyves MRSA dadad
woAAYN98Da (p-value < 0.01) uazdinuhmsanianeiuanluguiainadiis sohxlet extraction
SuszinFamlunstudininaSyes MRSA #1135 maceration atnafibidgn1iada (o-value <
0.01)

ANE1ATY : asEnane1UaINluTuIRaLINd, soxhlet extraction, maceration, Methicillin-Resistant

Staphylococcus aureus (MRSA)

Abstract
Staphylococcus aureus is one of important pathogenic bacteria in medicine and public health.
Methicillin-resistant Staphylococcus aureus (MRSA) is a mutation strain which resists to antibitics

such as methicillin and makes antibiotic treatment options limited. Several studies report that

! USAAIN, ASWANLAIFAS, YRIINLIRENAIRITAIN, Natiad, FIRTAURIFITANY, 44000

1Preclinical Division, Faculty of Medicine, Mahasarakham University, Maha Sarakham 44000, Thailand
*Corresponding author: Kanokporn Chaianunporn, Preclinical Division, Faculty of Medicine, Mahasarakham
University, Maha Sarakham 44000, Thailand

E-mail: kanokporn.c@msu.ac.th



MINAFaUYIEANTAIWTBIRIIRNAREILANLL... 205 nunws lroaniudns, ame

extracts from Senna alata (L.) Roxb. have the antimicrobial activity against several microorganisms.
In this study, we compare the antimicrobial efficacy of crude extracts of Senna alata obtained by
different extraction methods, namely sohxlet extraction and maceration, on MRSA. The crude
extracts were tested against MRSA by agar well diffusion method. We find that the crude extract of
Senna alata from both extraction methods significantly inhibits MRSA comparing to tetracycline

(p-value < 0.01). Moreover, crude extract obtained by sohxlet extraction provides the higher

antimicrobial efficacy against MRSA than extract obtained by maceration (p-value < 0.01).

Keywords : crude extract of Senna alata, soxhlet extraction, maceration, Methicillin-Resistant

Staphylococcus aureus (MRSA)
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JanalnIntuagisnmadnm
n3LAsaNETENAFYWINS (Crude extract)

ﬁﬂugmﬁ@mﬂﬁvﬁmn%umym
maluvl,wwadauﬂ?mﬁ?ﬁ WATANRIEITANY AN
f91i 1% wz0na ﬁwvlﬂaml,ﬁdﬁqnmn“ﬁ 50
ssrmaaidos answihaniudugusng sz
valiidunsazidoa inn1sanaa1sannty
guanalasis maceration’> laggonaly
quLﬁ@]mﬂ 300 nYN LENtamwaalIuias
1500 Iadans lelunalnadarlain usis
13 5 Suuaziatntuas 2 039

nsanassnlugndanalasis
soxhlet  extraction' famluqmﬁ@mﬂ 10
%W FMIRnAnsILInEaIaTaLE
AlrukazanalInesnyINIas 1000 HaddaT
WEIMNIUINNIER AT 8A YAz BLNN
%aalIN16T 1000 UARAAT

Wansanef ldannmsananigesdsan
N389MIUNTEABNTBI Whatman LUas 1 Lad
#lUvinnsTsineLendIvinazanuaanaly
Lﬂ%iaas:mmmuqtgzywmﬂ (Rotary vacuum
evaporator)  Wazd9ANNTuALWADBEaNGIE
L39S (Lyophilizer) 9MNsiinHIu04
fyanaadsuanuNTwd® 200 AasanIu/
J888AT 628 Dimethyl sulfoxide (DMSO)
nessaanuafieilinasoy

LWALABILT 8 Methicilin-sensitvie

Staphylococcus aureus (MSSA) &1UWWET
DMST 2933 Wae Methicillin-resistant
Staphylococcus aureus (MRSA) milwyuif
DMST 20651 U#a1%17 Nutrient Agar (NA)
LLﬁmﬂﬂﬂwﬁqmmgﬁ 37 aventoaldos tdu
a0 18-24 Talws aaianlalafiifina g a9
T 4-5 Taladl vwrziassluenisinan
Muellur Hinton broth (MHB) udasiluvuf

gounnil 37 AIFLTRLTER LT1IRN 2-5 T2 L9

AnisiwannUsulR T USunamvinny 0.5
8 8
McFarland (10° CFU/ml) 1421115 MHB
mMnadavlszandainaasarsanaainly
(-3 Y] <& a
?guwmmﬁ‘lumwwamsmstywaa
aa ¥ Aaa . .
LuanLIgai1as Agar well diffusion
° & A A A o ' .
Wisauuafilsenliuenuguiiny
McFarland No. 0.5 31118 UnAI%IN81%15
LRe9iTa MHA 1919 anssld Cork borer ¥in
mianznanluemisifoasasuiaidunu
quﬁnma 0.6 brudasiNalasInasaunse
(Sigma-Aldrich,
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ﬁ'm’ﬁi'@Lﬁumguﬁﬂmwaw%nmﬁu5120
(inhibition zone) ﬁl,ﬁ@]“fus ﬁwmiwmaa%ﬁ 3
A% Lﬁam@hmﬁmm:mLﬁmmummgm
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ﬁagaﬁ"L@Tmnmwmaw:gﬂﬁ'lm
IaTzANIFdAes35 One-way ANOVA anu
®8 Tukey post hoc test ial3puiiioy
ANumNIInTaITIEnanluguiamnaly

MITUHINIAIYVEILTE MSSA Uaz MRSA

HAaNISANEN
INNITNARALUITEANTAINVRIEITRN A
mg‘uvl,mwuiw sIRnaneILIINluTULAAIN
ARnAd LRI LA AL AN UL ENLTULAZLON
wan 1ag35 soxhlet extraction AiANNLTUTH
200 AadnswdadanT swsadudinsias
299150 MSSA  uaz MRSA  lasvihliiAa
inhibition zone muwmﬁumquﬁﬂmamﬁy
24.33 JAALNAT WAT 29.33 ARRLUATANNAAL
(Table 1 wae Figure 1)
daummﬁ'@%mmmiu*’guLﬁ(ﬂmﬂﬁ

gnadaliadsuarinazatanaa lsnasuLazLe
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n1uoa las3% soxhlet  extraction A2
e 200 Hadnsw/dadaas MuNTASUEINS
W3np8aTa MSSA uaz MRSA lanvilifia
inhibition zone ?Jmﬂl,ﬁmhquﬁﬂmdmﬁlﬂ
23.67 ARRLUAT AT 30.33 UANLNGT AU
(Table 1 and Figure 1)
lummzﬁmsaﬁwmumnluqmLﬁ@lmﬂ
1035 maceration @286avNaz A BL@NUEAT
ANULTNT Y 200 AaANTW/AREANT §1N1TD
ﬁ'uﬂgamiw%rgmau%a MSSA uaz MRSA lag
vil#ifAa inhibition zone YWIALFURIFUENA
188y 19.00 ﬁaamﬂuﬂz&ammﬂﬁuf
(Table 1 and Figure 1)
WouwSsuifisudsansmwussasana
vwmumn’l,mguLﬁxﬂmﬂﬁaﬁ'@@imﬁaﬂmﬁ%
soxhlet extraction @286127INaZAULENLTL-1D
Muea, aaaliWesu-lan1uea Las a1IINA
wmumﬂlu**gmﬁ@mﬂiﬂﬁﬁ maceration @3¢
@a7inazaneLanIuea AuedJaius

tetracycline  1WN138ULINTTLATYVOILTE

MRSA Wuhmiaﬁ'@wmumﬂiuquLﬁ@mﬂ
nonuafdsz@ninwlunmsdudensiaiaues
1o MRSA la@nd1s1UfTaus tetracycline
Iﬂﬂﬁmuﬂﬂﬁumuquﬁnmwm inhibition
zone LL@m@mmmﬁumuquﬁnma inhibition
zone N l@anetetracycline  ad9ikpdALY
NNENEG (p-value < 0.01)
A a A A A
waztlaSouisulse AN WY aIaNg
o = A o oA Aad
aﬂwmumﬂ‘luwm@mﬂﬂaﬂmamaﬂmw
soxhlet extraction @28AIVNALANLLTNLTU-LD
MU LAY AR LINETU-LaNIUER NURITANA
wenuInluguRanalasis maceration @
@Az gLENIBea IWNTIUEINIIAT L9
158 MSSA 1az MRSA WUINEIENAREILINN
= AV o o A ad
luguiiainanldnnisanadaiieslasds
soxhlet extraction NIgaITRATUTEENTA W0
AILUHINIIAIYVDILT MSSA sz MRSA
ldwnniasanansuanluguidemnad e
3INN1I’NALlay3T marceration atin9 %

WHFANEDG (p-value < 0.01)

Table 1 Inhibitory effect of crude extracts obtained by soxhlet extraction with hexane-ethanol,

chroloform-ethanol and by maceration with ethanol against MSSA and MRSA

FRAFIINZANY (ANULTNTW)

Inhibition zone (mm)’

MSSA MRSA
DMSO 0.0040.00 0.0040.00
Tetracycline (30 ug) 32.33+0.58 15.67+1.15
Hexane-Ethanol’ (200mg/ml) 24.33£1.15 29.3311 .15b
Chroloform-Ethanol’ (200mg/ml) 23.67+1.53 30.33:0.58"
Ethanol’ (200mg/ml) 19.00£1.00 19.000.00°

*Mean+SD , b p-value < 0.01 (comparison with tetracycline) , ‘soxhlet extraction , ‘maceration



a 6 a
MIFANTIEasLaznalulad

M uATINg AMIE NI asin 10

Figure 1 Analysis of antimicrobial activity of crude extracts against MSSA and MRSA. Tetracycline

(30 ug), DMSO, Hexane-Ethanol (200 mg/ml), Chroloform-Ethanol (200 mg/ml), Ethanol (200 mg/ml)
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