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Abstract

Indian gooseberry (Phyllanthus emblica L.) is a medicinal plant that has been widely used and
scientifically shown to have antibacterial activity. This research aimed to examine the antibacterial activity of
Indian gooseberry fruit extracts with different solvents in vitro and the application of its ethanolic extract to
reduce the number of bacteria on pork. In this study, Indian gooseberry fruit was extracted with different solvents
including acetone, methanol, ethanol and water. The antibacterial activity of the extracts was examined by agar
disc diffusion. The extract to be applied to pork (the ethanolic extract) was selected to determine its minimal
inhibitory concentrations (MICs) and minimal bactericidal concentrations (MBCs) against 5 species of gram positive
bacteria and 7 species of gram negative bacteria by broth microdilution. The results revealed that Indian
gooseberry fruit extracts with different solvents had antibacterial activity against gram positive bacteria. The

ethanolic extract had MICs and MBCs against tested bacteria in the ranges of 2.5-10 mg/mL and 10-40 mg/mL,
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respectively. The application of ethanolic extract to pork showed that the extract at concentrations of 8MIC (80 mg/mL)

and 16MIC (160 mg/mL) significantly reduced the number of bacterial cells on pork. This research indicated that

Indian gooseberry fruit extracts had bactericidal activity and had the potential to be developed as an active

ingredient to control bacterial growth.
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wuafise Fadfuvaizedelsn waruuaiiGedidelviin
nswnderese i sseninmsiuinwm nsdnengnis
Wushwdedinisifuarsiadinguluinsn wu Potassium
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finsiteiertunanssuiiasfndutuiene deldsy
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vangsdafidinsfinmosaniiens wu wg viu nszme
wag uzauleu (gooseberry fruit, Phyllanthus emblica L.)
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WUATISEUNTIUIN 5 ANEUG UWasiNTua 7 anewius
(Table 1 uagTable 2) wuAilSesWa ATCC, NPRC wae
DMST @Suanuemas1ehann o. as. AneNd 153aiaude
A1ATV198TITNGT ANEINYIANEAT UNI1TINYITY
aswauATuns uaziosita NRRU I8Sumnuoyase
NNMIETTINGT 15ameu1aun sy Jminuasydun
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Talaflvnsuuafiioudazarswusumsdoduemis
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onumgil 37 arniwailea Wuan 16-18 2l leasu
nawin1saeidenInenis TsB asluanmsiasae
Mueller Hinton Broth (MHB, Hi-media) antu Uy
figaunadl 37 ssrniwaiTea um 4-5 $alus wazianuiu
AMuYuYeIDMTAsuTedae NaCl fovay 0.85 14
wWiriuauYuvesEsara1y McFarland Standard No. 0.5
srldUSnandeUszanm 1.5 x 10° Colony forming unit

faliadans (CFUseNadans) wavinlunaaeuluisdu
skl
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Alan¥a) 9ndunveendu 4 dau 9 az 0.8 Alandy
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YTunsansazans 2.5 an9) 0z3lau (Acetone) WNuDa
(Methanol) Lan1ueamI uLdutusouas 95 (95%
Ethanol) wazii Wunan 7 5u [7] 9nntunsesdedumn
V19 WiskennIneanaInasazats thasazaieiilaly
szaefvavalueendieiA3ed Rotary evaporator 1
ansafnilaldvan wdludedminansaia way
funam3esasvouioansafniild mntuazansansarin
favasazaty Dimethyl Sulfoxide (DMSO, Hi-media) 194
lapududuresasanainiu 500 adnsureliadans
wisldlunisveassdusely
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wuaiFefwIeuldddugninunlivadey densld
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81%15 Mueller-Hinton Agar (MHA) 9nTuuAuEns
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Dimethyl sulfoxide (DMSO) k@ Positive control 14
JuenujTaug Tetracycline thaewnsidsateluiud
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2em58fudls (inhibition zone)
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UsinaumsudauunilSesaen1sman Minimal inhibitory
concentration (MIC) ag@ Minimal bactericidal inhibition
(MBC) [7) TneiiBssil vdeuuaii3ofiusuausuudy
Fradu wnForsorisemsivan MHB Tiivsande

Uszuna 1.0 x 10° CFUspRadans Yaisanniifaanis
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agouFoIdIse wnaEsNte MHB Tianududy
Buduwinty 40 fiadnfusiefiadans andugaarsafia
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10-0.15 findnfusteiindans Ingliinquauamduderty
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waldea 1y 18-24 $2lu3 ATIIEBUHANITNARDIAIY
GECR Microplate reader finuenindu 600 wiluwas
wazduiinnani1snnaes A1 MIC AeAAudutuvesas
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1AglUTeuLg uUAINITRANAULAIAUYANITNARD S
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MZLEEIUUDINT TSA Unilgnnadl 37 ssmiwaldea
w24 $3lus thlaladiden 9 s1uau 35 Taladl nzides
Tue1m15 Mueller-Hinton Broth (MHB) Usilgainadl 37
osmwaldoa w1y 3-5 Halus Uuarueulildvindy
McFarland no. 0.5 wagliaa1esiosiga1azaey NaCl
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wuAl3y S. epidermidis 9¥119UUDINIT MSA Uagngyl
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Jutevazvessunilalaiifedyuuemsidende Tng
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HAN1INARBILYNATUINNEATHA AIUNITN
Aedy wardruidoswuunnigiu sudensiesen
AMNLANANE 19Tl Ted1AYN9EdAn1835 One way
ANOVA Aaiuanenses 19iiieddameadd p < 0.05
faelUsuNTU Statistical Package for the Social Sciences

(SPSS) 1iastu 22
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Broth microdilution Han15An®1A1 MIC Wag MBC 989
msatananzodeuiiatndsonusane douuniise
LATUUIN LAZUNTAUAETUEEY 9 (Table 2) WU #n
MIC wazA1 MBC vetdrsafnnauzv1udeunoiie
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U 1 a a
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MBC/MIC 8¢j5e1314 2-8 d1uv84A1 MIC Ya4asainma
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NNRaNSANMEMSFuLUATSedae T Agar disc
diffusion a¥ Broth microdilution agfiulainiluanis
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Wy ax8lau wyuea 1 Wfiaezdian (Ethyl acetate)
uazaaalsledu (Chloroform) fqvisdudadeuuaiiFere
Tsalsfaunsuuan waswnsuau fmssenuinsngnuad
nuluansateansaszyaouvanengu e woatluedn
(Polyphenolic) unuilu (Tannins) Walauees (Flavonoids)
damasen (Alkaloids) wazdnndiu (ngan1z3nfiug)
aglsfmudslinunisenuisansilandulunisesn
visuuuaisy [5] mstudauuaiiSevesarsataanug
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W@ (Figure 1C wag Figure 1D) lnB@nwaIENINAIBAIN
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nan1533e1 aonndestusienumIsedountig Falé

v o
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f1 MBC sion MIC Sentfoundn 4-6 agiadransuiatu
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1IN 99.9% NINBAIIEIUVBIAT MBC fiof1 MIC
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wuaiile snfuluiiedesn MRSA a1safnainaa
ugv1udonlidnsndiudl MBC/MIC 11nn31 6 HaNTS
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Time kill assay

wenanil Usinmanswgnuaiisng  fwuluans
afaugamdenifinsugnluanmituiiunndisiy &
Usurauesdusznavarsuana1eiy og19lsinin wans
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wargvdvdneyyadaseiifunn welivuiuaseuey us
wuinflansafaannuangudenursiuiifidgninig

InAANIINgUAIeEna [12]
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Table 1 Antibacterial activity of Indian gooseberry fruit extracts studied by agar disc diffusion

Inhibition Zone (mm=+SD)

Bacterial strains

Acetone Methanol Ethanol Water Tetracycline
Staphylococcus aureus ATCC 29213 13.0+0.00 8.0+£0.00 12.0+0.50 10.0+0.00 33.0+1.50
MRSA NPRC 001R 12.0+£0.50 10.0+0.00 11.0+£0.50 10.0+0.00 18.0+0.00
Escherichia coli ATCC 25922 0.00+0.00 0.00+0.00 0.00+0.00 0.00+0.00 27.0+0.00
Escherichia coli NRRU 001R 0.00+0.00 0.00+0.00 0.00+0.00 0.00+0.00 8.0+0.00

Table 2 Minimum inhibitory concentrations (MICs) and minimum bactericidal concentrations (MBCs) of Indian

gooseberry fruit extracts against various bacterial species

Bacterial strains M Mec MBC/MIC
(mg/mL) (mg/mL) ratio

Gram positive bacteria

Staphylococcus aureus ATCC 29213 5 10 2
Methicillin Resistant Staphylococcus aureus NPRC 001R 25 20 8
Staphylococcus epidermidis ATCC 35989 5 20 a4
Staphylococcus epidermidis ATCC 12228 10 20 2
Staphylococcus intermedius TISTR 668 5 20 a4
Gram negative bacteria

Escherichia coli ATCC 25922 10 40 a4
Escherichia coli NRRU 001R 10 40 a4
Chromobacterium violoceum DMST 21761 10 10 1
Acinetobacter baumannii NRRU 001 10 20 2
Salmonella enterica NRRU 002 10 20 2
Salmonella Typhi NRRU 003 10 20 2
Klebsiella sp. NRRU 004 10 40 a4

3.2. Msuszendldansanauzvintou

ansafnuzvindenfiaiafeioniueagniiun
wisuHundnfaridunuuiinnududu amc sMmIC uag
16MIC tilonsramanaduduresansadafimuzani

a o s

aansaduduie naniveasuandliliuinnaniue
AULUUTIAUTLTY SMIC Wz 16MIC a@u1508U89n13
a a a . .. ¥ o [J
L3eyuenuAisY S. epidermidis lnannnsdaunndiuau
laladl (Figure 1C wag 1D) Waisuiuganuay (Figure
1A) HARA A NINENA1TANANAMITUTY AMIC @1307980
o & & v | . a o & v a
dufaielaunsdiu (Figure 1B) uagndnAmaiAuLuua
AUTNTY 16MIC @198 UEINITLAIYVBILUATILTY

E. coli launsdu (Figure 1H)

16

nan1sAnyINTsanUinauuafieuuiudeny
vpwdnAugarsatauzvnden wanaliiiuinuans e
Fananafidaududu aMIC 8MIC waz16MIC a@1u15aan
USurauuaiisawnsuuan (S. epidermidis) laoeedl
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Figure 1 Inhibitory effect of Indian gooseberry fruit extract with different concentrations on
Staphylococcus epidermidis ATCC 12228 (A, B, C, D) and Escherichia coli ATCC 25922 (E, F, G, H)
A, E = treated with 0.85% NaCl (control); B, F = treated with 4MIC of the extract;

C, G = treated with 8MIC of the extract; D, H = treated with 16MIC of the extract.
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Figure 2 Inhibitory effect of Indian gooseberry fruit extract against Staphylococcus epidermidis ATCC 12228 on pork
fSignificantly different at p < 0.05 compared with the control,
*Significantly different at p < 0.05 compared with the 10% NaCl treatment
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Figure 3 Inhibitory effect of Indian gooseberry fruit extract against Escherichia coli ATCC 25922 on pork
#Significantly different at p < 0.05 compared with the control
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