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Abstract

The study of efficacy of Thai herbs extracted on growth inhibition of pathogenic bacterial and
surface bacterial. Lime (Citrus aurantifolia), ginger (Zingiber offcinale) and turmeric (Curcuma longa)
were extracted with 2 different solvents; water and ethanol. Then thai herb extracts were tested
antibacterial activities against Escherichia coli, Staphylococcus aureus and Salmonella spp. by using
broth dilution test with the extract concentration of 100, 50, 25, 12.5 and 6.25 mg/mL. The results
showed that turmeric extracted with ethanol had the highest efficacy to inhibit 3 pathogenic bacterial
with MIC and MBC of 6.25 and 50 mg/mL, respectively. The car operating panel inside of elevator had
the highest number of total bacteria. Turmeric extracted with ethanol showed the highest activity
to inhibit 52.85% of control at concentration of 50 mg/mL. The all results suggest that Thai herbs
especially turmeric can apply to use for inhibiting and killing pathogenic and surface bacterial which

reduce the risk of exposure to chemicals and improve safety of human being.

Keywords: Thai herb; Pathogenic bacteria; Surface bacteria; Turmeric
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Weight of crude extract
X 100

% yield =
Weight of fresh herb
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#2833 Broth dilution test
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Escherichia coli @neWuguInTgIu ATCC 25922
iag Salmonella spp. FauenunaNieg1901Ms
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AUYULIRNTFIU McFarland standard 1ues 1 Badl
USnaudenuailideussanas 5 x 10° CFU/mL (14)
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NADANAADY Nadnay 0.5 Ladans YoduAazAIN
Wty wazthideuuaiiGefinen3ldaslUlumaon
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2.4 msweszidoya 2.5 M3fusesAnuUaanienedanim
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3. NAN157398
3.1 nan1safinayulng

fogaayulngduu 3 ila lawn uzun,
39, uazviiudu QﬂﬁwmaﬁmﬁwﬁwLLaSLamuaa
wuasatadildainnisataiidnuasuanaieiy
Tngansanfiaiadaei LLazﬁﬂﬁLLﬁﬂﬁaam’%aq@m
Aty fnsdidnunsduveavan Ineifevazaes
dviinudasdans 73 - 28.5 n$u TnedsldUSunasans

anAneTu (crude extract) mmﬁqmﬁa Souay 73
sotvtinute 89890 Ao YEUT LazLEU1 A
19U daunsanafeeYUealaL N ITUNNILAN
uiliduduseedosssmeneldagannea agld
ansarafiidnvazmiedu usunldUiinaansadin
Y1V (crude extract) mmﬁqm faseuay 6.39 #p
dhvinuds sesasmn Ao 99 wazviudu Audy
fananslu Table 1

Table 1 Characteristic of Thai herbs after extracted with two difference solvents.
Thai herb Color of Characteristic % yield of dry
Solvents
samples extracts of extracts weight (g)
Water Bright yellow Liquid 28.5
Lime
Ethanol Dark yellow Sticky 6.39
Water Bright yellow Liquid 73
Ginger
Ethanol Dark yellow Sticky 3.19
Water Bright brown Liquid 41
Turmeric
Ethanol Dark brown Sticky 1.80

3.2 wamimwaaquéﬁﬂuﬁaLmﬂﬁﬁwaamsaﬁm
#2835 Broth dilution test
namaAadudusfigaiianunsnduds
nsesgueadeld (MIO) wasaududusiani
annsas@eld (MBC) vesansafinnenuuzyn 39
Laraiiuy el S. aureus, E. coli wag Salmo-
nella spp. (wanslu Figure 1 wa Figure 2, supple-
ment data) wuin asafaiiiduindugavhazans -
ansatmanuzuRauidus s 25 fadnduse
Uagans amwmé’uéﬁgqmm%zyﬁum S. aureus Wag
Salmonella spp. \§ dwiuansatinaindefinang
Wududaus 50 Tadnsusefiadans anunsadudanis

\W30v03 E. coli wag S. aureus 19 wagAuLdadu
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flaugl 25 Haaniuraladans aunsndudinisasy

'
=

849 Salmonella spp. I druansatmanuiudiu
anududusaud 25 fadnfusefiadansuazai
Wudusaus 50 fadn3udefiaaans annsadudinis
1W3eyv04 Salmonella spp. waz S. aureus 19 A A
au Wl ansafmanaiiuduildioniueaduin
Yhazanefinududuiaus 6.25 fadnsuseiiadans
annsadudsmsiesauoaioldin 3 wia

mimmaauﬁammmmL%@J%wﬁqm‘ﬁ'
annsae@eld wui ansafinanuiiuiuildien
voalusvihazans Anudududaud 50 fadndy
fefladans anunsaandesns 3 slald Fuandly
Table 2



U9 31 aUuil 1 ungIAL-Nu1US 2566 15815 e rmansuazinalulad

Figure 1 Minimum inhibitory concentration (MIC) of Thai herbs extracts against Escherichia coli. Tube 1,
MHB; Tube 2, MHB with DMSO; Tube 3, MHB with DMSO and E. coli; Tube 4, E.coli with 100 mg/
mL Thai herb extract; Tube 5, E.coli with 50 mg/mL Thai herb extract; Tube 6, E£.coli with 25 mg/
mL Thai herb extract; Tube 7, E.coli with 12.5 mg/mL Thai herb extract; Tube 8, E.coli with 6.25
mg/mL Thai herb extract.

Figure 2 Minimum bactericidal concentration (MBC) of Thai herbs extracts against Escherichia coli.
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Table 2 Minimal Inhibitory Concentration (MIC) and Minimal Bactericidal Concentration (MBC) of

lime, ginger, and turmeric extracts against three pathogenic bacterial.

Pathogenic MIC (mg/ml) MBC (mg/ml)
Solvent
bacterial Lime Ginger  Turmeric Lime Ginger  Turmeric
Water 100 50 100 100 100 100
E. coli
Ethanol 100 NA 6.25 100 NA 50
Water 25 50 50 100 NA 100
S. aureus
Ethanol 100 NA 6.25 100 NA 50
Salmonella Water 25 25 25 100 100 100
spp. Ethanol 100 NA 6.25 100 NA 50

NA: No activity

3.3 nanaadauMsusaTauuiuRadudiadae
asafaayulng
nnnafiusiedintonuaiieuinuie
Juuszg 910Ul wazdunaludnsd Taevinisiiu
e 3 A%t nuiuuafiBeuinadunadndad
USinuifeuuniiGenniian (Table 3) feifufadon
Uinaunaansielflunsmasounisiudadoun
fufndudadeansananayulng Tnewdenaniu
dudusiigafianunsnsndeldvesudazayulng
wldlunisvnaes nan1maaeanudl @15ain
anulnsuzuniliiidusvhaganefiaududy
100 fiadnfurefiaddns amnsnanUuiande

wuASEadls Sapay 40.97 Wanadsualsannain
A dovd & o o A P A a o

Y9l dudivinazateNanuuu 100 Jadnsy
salaaans ausnanUSunantanuaiiisuadls Sae
ay 38.73 wazasanmanviutuildieniueady

a o 1 a

Favhazanefinududu 50 fadnsuseiadans
anunsaanUSnadouuaiiGeacly Yovay 52.85
uandlu Table 4 9nn1adaUaDAAY multiple
comparison : ANOVA #u31 aﬁaﬁmyuimﬁ’q 3
slnanunsanUInaeadouuafiGeasldunnng
Ausdrelidednty (p < 0.05) ANILATIFANNEDH
Aanandly Table 5 (supplement data)

Table 3 Total bacterial count from three surface areas.

Surface area

Total bacteria count (CFU/mL +SD)

1. Door handle
2. Handrail

3. Car operating panel

48 x 10+ 7.21
0.97 x 10%+ 5.51
41.93 x 10%+ 64.61
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Table 4 Antibacterial effect of Thai herbs against the surface bacteria on car operating panel.

Number of bacteria (CFU/mL)

Thai Concentration = o = % of
Solvents 1 2 3 Average

herbs (mg/mL) inhibition

collection collection collection

Lime Water 100 247 258 260 255+7.00 40.97

Ginger Water 100 252 259 283 264.67+16.26 38.73

Turmeric Ethanol 50 195 200 216 203.67+10.97 52.85

Control - - 415 436 445 432+15.39

Table 5 Analysis between three thai herbs affecting to number of surface bacteria using multiple

comparison: ANOVA.

Three
times df SS MS F P-value
sampling
Thai herbs  Between group 2 6449.556 3224778  22.308 .002
In group 6 867.333 144.556
Sum 8 7316.889

4. 3AUT1IHANIINAADY
INN1SNAERIATRaTINaYUlnga 3 lia
Ingldiuaziontusaludniavats dhaisadn
ayulnsia 3 vl WMAEEUNITEITINITITYIAY
d@aluATIRenolIAINALeINITNdIAY 3 vila
WU dvhazaneuazeiinvesayulnsinadenis
fugauazanige esnnauaulRvesayulnsuay
AvinazateNnenuy lneaisanndsliesausznau
Ao o oA I A a I | . =
nddgAeaslunguilluda Uungu gingerol @9
191897171 gingerol @1wsgTe Helicobacter
pylori Fadunualisenslsafidrdgivhliiauua
Tunszinizens (15). uenandarsannaInds
¥ , Y
#111508111%057 Rhizopus sp. 16 lagkaainnis
anALeNaUAINENEN1TINN (bioassay-guided

isolation) Wu31 6-,8-,10-gingerol waz 6-ginger-
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diol Huasusznoudfgiidgnsluniseidos
(16) d@wluaisaninainuzun Inglaniziudania
fians limonene Baiquislunisdiudanisadiands
waaveLuATISuLas i lilAnAEs R DNA
vasuuAise WunavhlvuuafiSenie (17) arsadn
TnuzuntuaunsadudateuuaiiGeldiunsy
VINWAZIATUAU WU Vibrio harveyi, Lactococcus
garvieae Way Streptococcus parauberis Tnadan
MIC whitu 0.125 me/mL (18) Tunsiseiiwuinuiiu
Fuiaasoievueaiiusyavsnwlunsduduay
ddeldiiian TaensAnwinavesnsarinayulng
GiamisTUé'?qmsm%ag@uimﬁuau%ya Aeromonas
hydrophila wuhviududiatadeovuea aanse
fFudinswSauesde A hydrophila I¢@ian (19)
wazarnmsineitunenssmelusiiudy wuin
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annsaduduuaiiGeldvanein Asziuanudy
#u 1 fadnfudedadans Tnvanunsadudade P.
aeruginosa, Salmonella Typhimurium, Bacillus
cereus, S. aureus Was MRSA (12) wanalvmdiuingns
afnonaiiutuaiunsathuldlunistesiuiene
Tseld msAnwneumihinuansyseneuluuiiviu
WU B-turmerone, camphor, ar-turmerone, hag
curcuminoids figvislunisdudauuniide Tas p-tur-
merone ﬁqmé‘iumaé’ugﬂ B. cereus, B. subtilis, P.
aeruginosa, E. coli, wag S. aureus (20) Iummzﬁ
#15 camphor uay ar-turmerone aansadudale
HuuafiBouazitos (21, 22) @13 curcuminoids
ﬁuaaﬂqw%‘%gﬁmsmamaﬂ%ﬁ R-lactamase (23)
warlnssadavesanseiniiusznousae phenol uaz
hydroxyl group aduluianavundnuagiiiuss
Fen anmnsounsnidngdunineadveauuniiGe
i wazafreiuseivluanadiegaeluwad
i protein kinase, adhesion molecules (24)
virlsiiuduiufinuandilunisduuardnie
wupfideldvanesla uananinuivisvesviiu
flosdusznoumaaiifiuanansfuy luviudes
ﬁmﬁumju terpene, alkaloid, Wag flavonoid g
gulunissiodunuaiide Taedinalnlunisvhane
a1 peptidoglycan fintawadvesnuafiiounsy
VINLASLNTUAU denaliasinasgnsunnlanglanie
TuuuaiSounsuuan (25, 26, 27) aHNAIINY
Wetuanslidiui arsafaanayulnstouzun
39 waveiudu aunsadudateuuaiiSenelsels
onainanefUsEnouTasEnsainng 3 in Se0eA
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wuAfiSeldATian Tnefnalumssudsiodouuniide
Bacillus licheniformis, Klebsiella pneumoniae,
wag Enterobacter cloacae laauazia1 MIC Wiy
0.3 - >3% (w/v) Bnvsdsanunsadudsdas Trichos-
porom mucoides ##iAn MIC Wity 1.2 - 2.4%
(w/v) (28) wenanilusmidfoiannasulng 9 vin
Frefvhavaneiuansnaiufio 1 evuea Lag
Wnuea Nudnyarvesaisainayulnsiiniy
uansneiy uazayulwsiiatasownuealinaly
mstfudeuazanide £ coli waz S, epidermidis 19
ﬁﬂ?‘iqﬂ S0989L7AD LeVueA Matenusaiing
Duiiwsowadtioonin susaduiitedldunnni
wsuea (13) Fedenndesiuanuddeivinuinans
afnayulwsiafnseinihazarsueanesedliia
lun1ssudediffign lnedvinarasusanosediiu
Ffeulunsthun wseflaruanunselunisazaty
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witlumAseisiararsth luduneunsssive
theen esnenulinteuvsupiesiiovilides
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nolsn

nraniselundiiieniiuldinatnen
siiutuitldienueadudaviarats awisaan
USnaudeuuaiiBenolsauavuuniiseroneadls
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