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wnuingafiaunsaduds (MO WeuuaiiFe S mutans wesasatnugiUIsufisuiueunsgy
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ABSTRACT

This research, Study on antibacterial activity in bacterial cavity of the extraction from
Pluchea indica (Linn.) for development of herbal toothpaste formulation. The extraction of aerial
parts of P. indica with ethanol were studied. The antibacterial activity of Streptococcus mutans
by disk diffusion method, the minimum inhibitory concentration (MIC) of the extracts that can
inhibit for S. mutans was studied by broth microdillution method. The chemical and physical
quality assessment of herbal toothpaste products and survey of satisfaction with the products from
volunteers by the questionnaire were studied. The results showed, the percentage yields of the
extracts from aerial parts of P. indica were calculated based on a fresh weight. The extracts of this
plants gave the percentage yields with 1.82 % (w/w). The antibacterial activity of S. mutans of
the extracts when compared to the standard drug Erythromycin by disc diffusion method found
that the concentration of sample extracts at 1,000 mg/mL could inhibit S. mutans. The inhibition
zone for inhibit bacteria of sample extracts was measured at 7.10 + 0.20 mm. When compared to
the standard drug Erythromycin found that the concentration of standard drug Erythromycin at
0.15 mg/mL could inhibit S. mutans. The inhibition zone of standard drug Erythromycin was
measured at 23.90 + 0.36 mm. The minimum inhibitory concentration (MIC) of the extracts
compared to the standard drug Erythromycin that can inhibit for S. mutans was studied by broth
microdillution method showed that the extracts could not show value of the minimum inhibitory
concentration (MIC) for inhibit S. mutans. While the standard drug Erythromycin was able to find

value of the minimum inhibitory concentration (MIC) for inhibit S. mutans at concentration equal

to 10.94 Hg/mL. The chemical and physical quality assessment of herbal toothpaste products
when test at stress condition showed that the homogeneity, the smell of both groups from herbal
toothpaste did not changes. While the color of both groups of herbal toothpaste was found to
have been slightly altered by a slightly lighter color. The pH (acidity - base) test of both groups of
products has changed, with a slight decrease in pH, which is still not changed in standard. The

product satisfaction assessment of volunteers when test herbal toothpaste showed that volunteers
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were satisfied with the physical characteristics of the products and in terms of product properties.

Moreover, the volunteers satisfied with herbal toothpaste from the extracts of P. indica more than

the base herbal toothpaste.

Keywords: Antibacterial activity in bacterial cavity, Extraction from Pluchea indica (Linn.),

Herbal toothpaste formulation
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‘LI’Wa'aumﬁaﬁ'vuﬁu‘uamyuma;uwaywwf’]
LA wathuvinlums Imé@ummgau
(Hot air oven) ﬁqmmﬁ 45 peAwandea 1du
an 26 $alus uslvazideanioiadosundy
10819 (blender) YIINTONIUAZULNTITOUTS]
AuazBen 40 1w (mesh) uadnluaialng
32nnsurludnriazanemeieniuea (ethanol)
95 % lusasauiinesvazans 1 flansune
s wuan 3 Yu thlunsesmionseaunses
wes 1 avlnansanaeniuea taisafaen
yoailaluszmouninloirdesndussimenisln
qayy1nia (evaporator) A1uIUT Ul
dhwinung ﬁyaaqm

% Yield = [A / B] x 100

o

oy A = iwinvesasiadiale (n5u)

B = WwiiningAvayulnssinuily (n3y)

Q‘ﬂl =

2.2 mMsAnegusaunuaiialudasdin
vasasAfaMUDaRuYg

2.2.1 MsAnEqVsEuLUaTiEeves
A198NAA9819
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Streptococcus mutans Tagtawizasuu
mwm?:w,%ya Brain Heart Infusion agar (BHI
agar) thluvnfigamgil 37 ssmiwaldea Uun
asuelneanlensevay 5 waniudedilaumny
Bosmelusnsidoadoriamas (Brain Heart
Infusion broth) Usu1es 5 faaans wuian 24
Flus  Tngneuinsneassazdudeluiinan
%juwﬁﬁuémamﬁummgm 0.5 ufarhsuaun
(McFarland Standard) ¥3efinganduuasiiaan
§1IARY 625 WILUATNAU 0.1 ¥msvageu
AN

(Disk diffusion method) Tmevlusiudra

aca ¢
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quiseuLUAfiSe 5. mutans Aag Ty
Usanidle (sterile cotton swap) ma;m%jaﬁ
ﬂ%’uﬁwmmﬁuuga noluudalmanng fuang
vaen wahueuuemsiaeude gama%—%u
1 (Muller-Hinton agar) Twhauemsiaeaie
Wielmdensyaneaihiaueiimnemnsies

o moLeUHY AanUTIARNLTe (sterile disc)
mumgwhu@uéﬂma 6 faawms Tnelaundu
(forceps) fusAneRuw RN SULRITIA
osdsdeiiimstnedelaeihua  vends
afnegnsiiazateme  95% levnueaTisyay

AT 10, 100 uay 1,000 me/ml U3ina

10 pL asuuRan thlvumdunan 24 s uan
Yanewmanunwedaududs  (nhibition
zone) Tifiniu Imam’a*’a’ml,é’fwhu@uéﬂmwaa
Toududs Tuminefieduns ¥nsveass 3 S
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Fufadeuueadize (MIC) Streptococcus mutans
833 Broth microdillution Yesansafafienis
Tnensihansafindnesnsnviinsazanene
1,000

v v '

95%  LemuealvlaAuLILEIAL

mg/mL wathuviluusiminte Taenisnses

HIUINUSUATIWIANGY 0.2 Um vinsdidn

pwnsdsaTertavaiaslu 96 Well Microplate
vquay 100 UL Dwasneensinseslavgun 1
Usums 100 UL wanansieenslmaniy wand

wWaansagangluvaui 1 unlaluvgun 2 uagih

wuiediuautovqui 12 Tagluvaun 12 v

mMsdieansnauis 100 UL vnsidsige
WAl S. mutans Nlavinisuuanuyulv

Tnalfipsiiu McFarland Standard laasluynuaqa
wiquaz 100 UL lnenadeuiUieuive1uinsgu
Erythromycin ﬁﬂ’mm{l’u%uﬁimyu 350 WUg/mL
wanilualuguudofigungd 3741 °C 1y
a1 24 - 48 $ilas umeusaALTTUgaly
(minimum

N3EUIINITLASYVDUTOUUATILTE

inhibition concentration : MIC) lagn1saaLng

vauanmeidsnuuslalufifuaylufingneunes
L%@ﬁ;uﬂqm
2.3 NMSANYILAZAISIATINNARN U9IEE
Wuayulwsnaegng
1gYNNSAALURIIINGATVRY ANTNT
Jou LLazﬁ%%’mfl, 2549 Fam5797 1

M19°99 1 gulszneuvesend@iuayulng

aulseneu

Y3 (3, g)

Herbal extract 04
Glycerin 45.0
Sorbitol 15.5
Sodium lauryl sulfate 3.0
Carboxymethyl cellulose 1.0
Menthol 15
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Peppermint oil 5.0
Sodium benzoate 0.1
Sodium saccharin 0.5

DI Water 28.0

BrawSeusdtualng feil
(1) U1 Carboxymethyl cellulose 311
nsvanesluisuiy % seniimuslusit
(2) 11 Glycerin wag Sorbitol L@Nadlu
70 (1) punaslulnsdwaniy
(3) aza® Sodium benzoate Wag
Sodium saccharin luthauaunila
(@) vhansluve (3) Wnaslute (2) wanlu
R,
(5) ﬁwmiaﬁ’mamuaamﬂgwuaj 1
azanelu Peppermint oil
(6) thansanae (5) divasluze (4)
(7) 11 Sodium lauryl sulfate Tuseadlu
579 (6) nanlwaniu
(8) Wend@iluayulnsussynaen
2.3.1 MsUszliuAAININLA uaz
nanannaIanfaeiediuayulns [2]
Tnedsdunmnmamelui
(1) randuifowientu
(Homogenicity)
Uselumeanan Tnonisdann
Mswentu 3o nsanaznauvesendiuayulng
(2) & (color)
Usifiumenanlnens

funandiniswasuslasesdusely wu Fwy

3

U 990 @319

(3) ndu (odor)

2
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MnauimMsUUasuLUawiTell wu ndugu vie
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(@) prausdunsa-sua (pH)
wavanesluthndu ¢ g waniluin pH Tnely
\30¢3n pH (pH meter)

(5) MINAAUAUAIAT (stability
test)

TnawSoudlsunisiasuntas
ﬁummﬁﬁuﬁ&y’quﬁdﬁﬁqmmﬁﬁm U
grdtuiiAvly figamgl 60 owmuwaiFua
unan 2 dam

2.3.2 NMsAn¥IAUNInelase
NANAMINVBIDENHUATAUUUUFDUAY
FnsUszfiupufianelane
HARSMvRIeNENdsiAS  meuUUEUANL  Lite

Usziiuanuianaladiolandnsoum

3. NaN1IVAaBNLLaZaAUTIgNE
3.1 @198NnA29819
3.1.1 NMFENAENIA9E19

Nan1sANYINSATnaNITas19wes
é’sumﬁaﬁuﬁw?wusj TnemuanUosidunnanan
(%vield) lawniusesas 1.82 Tnevhuin weans
Fan5197 2 wardnuazvesansaindilaanaiy
wilofiufunurg Tdnvueuiadidoney uaed

NAUANIZH WEARIAININT 1

AN5197 2 Wasiduanands (% Yield) ¥a4

AN5aNnRIBY74
ORIEN % Yield (w/w)
ANSENAF DY 1.82 %
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3.2 msAnwgnsnunuaiiGeludesuinves
#158NNA20819
<
3.2.1 ANSANYIHNSATULUATIIIEUDY

d15annn20819

v oy
|

wamimmaauqméwmwauua
30 5. mutans vesasafadieen  WiowSeu
Wiguiuenu19sgIu Erythromycin MEs Disc
Diffusion inwﬁisﬁummL%m%u‘uaﬂmiasaw
Freensii 10 waz 100 mg/leaimmsaé’Uéy’aL%a
WS S. mutans la Seidnvasmuieiu
95% eVUDA  EUTSTRUANLINTUYEIENS
avaneseensii 1,000 mg/mL annsadiudade
wuAiise S. mutans e lnesavauwansdiudila
WU 7.10 + 0.20 mm ileifisuiugnuasgiu
Erythromycin Wuﬁﬂmmmg’m Erythromycin i
syfumLUNTUIWRY 0.5 mg/mL  @1u150
Fudfadie wuaiiide S. mutans la TneSnveuwn
msudslawniu 23.90 + 036 mm wanass

AN5197 3 WaTNINA 2
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3.2.2 mamAanududuigaiianuse
fuds (MIC) WauuaiiGe

KANSVAABUNSYNANAYILUNTUS

s gafiaanndiud (MIC) Wewuaitde S. mutans

YasasafinlemueaINAuYg WeIsuiieuriu

#1193§1U  Erythromycin =~ 135 Broth

microdillution wuMansafinvg luansavian

v v
v o A

] £ o a v ) v W
M 2 Naﬂquﬂa@UqWﬁﬁlUSQLsﬁaLLUV’]V]L‘SEJ 5. ﬂ’)’mLmumuﬁﬂﬁﬂ%ﬂ’]u’ﬁa&mmL‘UBLL‘Uﬂ‘V]LiEJ S.

mutans  YBSENIANATEISEU ey mutans o @wennasgiu Erythromycin

nuBnnasg Erythromycin 138733 ANTOMIANANUANVUANEANEL T VAT

Disc Diffusion - vy
wupilse S mutans lawndu 10.94 WUg/mL

LEAAIAIANSIN 4 hagnINg 3

M19199 3 uansaNsEuuTeuuailisy S. mutans YBIANTANALEVINUBAINAULY

L AT voummsiudansaiauentouuniide s. mutans (mm)*
AIDYNNATU TS
(mg/mL) Plate 1 Plate 2 Plate 3 AR + SD
miaﬁmamuaamnéwé 10.00 ND ND ND ND
100.00 ND ND ND ND
1,000.00 7.30 6.90 7.10 7.10 £ 0.20
95% Lanuea 10.00 ND ND ND ND
(Negative Control)
Erythromycin 0.15 23.80 24.30 23.60 23.90 + 0.36

(Positive Control)

vnevg : ND fie Not detected, * UansAade + SD INHANITNAGDY 3 4

3.3 NISANWILATNISIASEUNANN BN FNU

ansafiafaatn
aiar

dyulwsinagng

3.3.1 MIANYINTUTLAUAMNINN

LAfiuazNINIEA NV INANSuTIENE UL

4 . B ws
AT 3 NANTNARDUMNAIAULVLYUAER - .
4 L P e N13UTELUUAUAINNINLAT LATNIY
Nanunsaguey (MIC) Wwoluanise S. mutans U89 . .
oA nen1w lUNIAN®IALAAA (stability) e
ansanavg Weollsguiigunuenuinggu T
- HAR Aun wudla 2 nau Ao NaNVRABINTVAEDY
Erythromycin 1ag35 Broth microdillution ! )

(65]
U9 17 adui 2 nsngeu - Sunau 2566 Vol 17 No.2 July — December 2023



nelaan1ieiss Ae ivend@tulafigamgll 60
e LgaLgEd WU 2 dUan @runquAuANtY

I ¥ o a a a
szwaniiulifigauunll 25 esrwaided (gl
09) WeAsunaimumhed@iuna 2 nau w1
#n1siSsusu wuan anudutideiedy,
nd wvesndnuayulnsns 2 nqu lunwunis
Wasuuwlas arudvesedtuayulngis 2 nqu

WU’N@Jﬂ’]SLUaS‘uLL‘Ua\ﬂWJ mqaqmﬂmmaﬂuaa

v
°

fio erAuayulnsvadudddmany onds

=

nagauny tnanigseidiiniaasandnuae

v
a aa o

wazenduaulnsvgiinidimaunuden e
nimagounelaanvsdiftmasnudeians
audnuey dwiunismadeunt pH (Al
3R - LUA) YINART M 4 2 nau 7013
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s
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s

7 [of
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TngvinsUssdiuanuiinelavesngy
fepvoranain 30 AU MaeUENYAENg
nenmvemAniue (Funameaila) Tasdn
wiludosdnuazanudsuveaiesdiu  nau
vosdnfam  wazdvowdndom Taaiims
Usgiiumufianela  vesnquiiesseraaas
yauanaLSHvewantim  ndmaaedsads
TneAnwiluFesarmgAnunzuls fo sawi
arufuaniu  Usinamles  lugdnszaneidies
ANUTAvTIUT LLazﬁﬂm’Luﬁaqmmgﬁﬂ
niuuse Ao awvnelaandu wesziunauuin
sAntinazenn  wazaufinelalassiunendn

AUN WARININITIN 6 WATAISIN 7

M990 6 NaveyaTIlUYRINgURI0E1

Y a o T
Vl@]aaﬂsljmam:]m%a’laﬁuﬁigule

a o o A a o =
naudl 1 : voyaluvesnguitessiimaaeslundniumed@iuaylng

voyad1in ANl (Fwanan) SeuaY

1. e

1.1 98 21 70.00

1.2 %eia 9 30.00

2. 97

2190 189 333
1333
10.00
249141 -507 10.00

251071 50 9 19 6333

2291 18-3017

239131 -40 1

[E3) IR N

3. Uszaunsoiunisly

dffuayulng
3.1 A8 29 96.67
3.2 lsuae 1 333
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A13197 4 LARINANITNADUNIAIANUNTUANEATIANNNTOEUET (MIC) LWeluAiiise S. mutans ¥4

asanavgiUssuieuiue11InsgIu Erythromycin 10838 Broth microdillution

Avnvvesiieelunaud 1 - 12 (mg/mL)

@1vngau
1 2 3 4 5 6 7 8 9 10 11 12
miaﬁmzj (mg/mL) 500.00 250.00  125.00 62.50 31.25 15.63 7.81 391 195 098 0.49 0.24
0.09

Erythromycin (g/ml)  175.00 8750 4375 2188 1094 547 274 137 068 034 017

M19199 5 LanIHanINsUszliuAuNnILAiitasnsen nTesHanduned@Tuayulnnauuas

o .
NAINAFDUANTILEIY
AosantRnUsziliy gndiuayuinsiiugIu andfuayulnsug
To T To T
anuduiieideariu wWullodeniu lauwdsuntas wWuile@eniu lauasuuias
= = > R s 7 = = = = s 7
d GIPAMGISEY AUINIAIANANUDY AUINALNNLVYT AUINANULVYINANANUDY
nau ayulns + veuduandu luwdeuudas ayulns + veuduaniu lundeuudas
aaadunse - A 7.35 7.34 7.33 731
AIUAIA wWulle@eniu lauwasunias wWuilo@eniu lauasuuias
e : Ty = asfishifigaumaiivies 25 asAnwaldea
o ' ' § a o B
T, = VAIVAFUANIZLIY (@NITLSY fio ﬁqmmu 60 asrwalda Wunan 2 dUnv)
a b P ! a o < (8) sduapilwsg 20 (6.67%) 9 (30.00%) 1(3.33%) 0 (0%) 0 (0%)
M990 7 Nama;&ammwawﬂwawammw g1 223 Fnimazon
f f ' o Pl (A) sdituayulnsiva 8 (26.67%) 21 (70.00%) 1(3.33%) 0 (0%) 0(0%)
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