CHAPTER 4

RESULTS A
4.1 Population of Samples z '

In this study, about 10 subgingival plaque samp ere c.c}xﬁd collected

from Dental Polyclinic, Faculty of Dentistry USIM. A of 176 iso

species have been successfully isolated from ct% . The, stibgingival
plaque samples were obtained from patiew esemsing th ge . Among 10
patients, there were eight males and t\was. é

S

’ S
4.2  Colony Forming Unit % o q <§)
Human oral microfl me‘l ue tQ the @y of environments accessible

for colonization. The subgimgival plaque sa lels w& cultured on agar media, such as
j’ &
blood sheep agar to wce th1 g \of aeméd, anaerobic, and facultative anaerobic
and anaerobic b@F igu \ '4. 10 ﬁtrjéfr the first bacteria culture on blood sheep
¢
agar from a hival laque nﬁ;l ‘

N
isolated% agaf ?fornyﬂs‘g serial dilution, counted, and calculated by using
the & forming unit form@‘F U/mL = (number of colonies x dilution factor) /

-
7y

v? f the culture plate. All samples were serially diluted in 10 mL Oof broth up to

& » However, the first three plates cannot be counted because it is more than 300
olonies. Thus, it is classified as too numerous to count (TNTC).
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Figure 4.1: Bacterla colonies on blood sheep agar oscop%s (rod-

shaped) from subgingival plaque sa
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Figure 4.3: Bacteri_a colonies on blood sheep agar and microscopic analysis (cocci
shaped) from subgingival plaque sample 3.
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Figure 4.6: Bacteria colonies on blood sheep agar and microscopic analysis (rod-
shaped and aggregates in chains) from subgingival plaque sample 6.
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Figure 4.7: Bacteria colonies on blood sheep agar a@gsc i%s (cocci
shaped) from subgingival plaque sa e ® Y,
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Figure 4.9: Bacteria colonies on blood sheep agar and microscopic analysis (cocci

shaped) from subgingival plaque sample 9.
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Figure 4.10: Bacteria col 7ies on blood sheep agar anNros opiMsjs (Qg-

shaped) from subgingival plaq mple 10 , C}
g
L 4

Table 4.1: Number of viable colonies for ubgingiv que San;'le.

Samples C@ny fotming-unit (GEW/mL)

1 \/ ‘] 21%x107 <,
2 \% x@éﬂ

3 6

4 Q) \Tl 9X 107

5 % o 1 107

6 % x 107

7 \ Aj gﬁilo7

8 S 1.98 x 107

9 z i Q 2.37x 107

10 fe, 287x10

4.3 Morpho{&Or

!
¢
Oral b%a form co 'eé,(:i;cluding Gram-positive and Gram-negative

<kv N
bacteria /The“streak yl be}th()d used to obtain pure culture from subgingival

4
plaque samples after growing o od sheep agar. Figure 4.14 and Figure 4.15 showed
iy

t Ne colony of bacterial culture from sample 4 (BHI agar) and sample 5 (WCA
a

). Table 4.2 shows the number of Gram-positive and Gram-negative oral bacteria
t

er being isolated from blood agar. Based on the tabulated data, there were mixed

colonies from the isolated subgingival plaque from each sample. A total of 97 and 79
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bacterial species were for Gram-positive and Gram-negative bacteria respectively from
the sample plaque. The morphology of the bacteria colony from sample 5 was -
pigmented and medium-sized with a circular shape. This single colony is %Nlture
obtained from blood agar culture. From the observation, most of the bacteria
from subgingival plaque samples were medium-sized, moist, and viscid.

The Gram-staining technique was performed after obtainin colony from the
media to determine if the colony is Gram-positive or Gra ]%e.b'cteria as shown
in Figure 4.11 to Figure 4.20. The Gram-staining met is imipo ‘glis study
before proceeding to molecular analysis due to thea%nal step fo N’A Yc:ion
of Gram-positive bacteria. The morphology of -neg tive ial s@le 5 was
rod-shaped and arranged as single cells& loutsunder, Y:nicroscope.

Meanwhile, the morphology of Gram-waacterial S e4 <<coccus in chains.
Table 4.3 shows the morphology O%bacterla\kﬁ&r @ssfuﬂy isolated from
7]

@

subgingival plaque samples. % Q-
\j N

|

Fi 11: Bacteria coloniés oh WCA agar and microscopic analysis (rod-shaped)
from subgingival plaque sample 1.
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Figure 4.13: Bacteria oloniés on WQA agar and miferoscopic analysis (rod-shaped)
ffom’ subgingival ue sample 3.
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Figure 4.14: Bacteria colonies on BHI aga and microscopic analysis (cocci shaped)
from subgingival plaque sample 4.
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Figure 4.15: Bacte ia colonies on WCA agar and microscopie hlysi‘ (cocci shaped)

from subgingival plaque samplesS

gure 4.17: Bacteria colonies on BHI agar and mioscopic analysis (coci shap
from subgingival plaque sample 7.

ed)
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Figure 4.18: Bacterla colonies on WCA agar and mic 1! (cocei shaped)
from subgingival plaque samp

igure 4.20: Bacteria colonies on BHI agar and microscopic analysis (rod-shaped)
from subgingival plaque sample 10.
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Table 4.2: The total number of Gram-positive and Gram-negative oral bacteria
isolated from subgingival plaque samples.

Samples Gram-positive Gram-negaug'
1 6 9

2 10 1 %
3 7 AK
4 12 5
5 8
6 11
7 24
8 6
9 8
10 5
4.4 Isolation and Identification Type of Or eria from S

Samples

From 176 of isolated oral bacter{ms

identified in molecular analysis. The c n

similarity of shape and morpholo ecu l%' &ducted to identify the
i—: pl

type of oral bacteria from sub% a% ri@lg DNA extraction, DNA
purification, PCR, and Eel e?Uphor is es \to Figure 4.25 show the band
A

of PCR products after urlﬁcaub

Qérom sample 1, 2, 3 and 4. Based on
the 16S rRNA g es en01'1g analysis, @Ial of 17 oral bacteria species were
identified fro bg giva ;lle %)\es as shown in Table 4.4. These results
were clas -po itiye ram negative bacteria. Both types of oral
bacter mportan eéflams?s as early and late colonizers. These bacteria
co ) include S. gordon}l(:‘b mutans, S. sanguinis, S. oralis, S. agalactiae, S.

%i, S.  lutetiensis, S. anginosus, S. salivarius, P. gingivalis, A.

inomycetemcomitans, K. pneumoniae, E. clocae, E. ludwigii, E. mori, E. tabacii and
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E. roggen kampii. Besides that, streptococci were among the earliest bacteria to colonize

oral surfaces (Jenkinson, 1994). Y

PCR method was used to amplify the DNA extracts of bacteria fro@ ival
plaque samples. To ensure the quality of PCR results, the PCR produc analysed
by running gel electrophoresis at 100 V for 60 minutes. A specific pri&r of 16S rRNA

was used for Gram-positive and Gram-negative bacteria. Fi rew to Figure 4.25
show the DNA band of gel electrophoresis of PCR usin k:oc'ucts after DNA
purification from all subgingival plaque samples. .\d’

A gene, p‘lr@Y}:CR

ata% sed .Q’%'etermine

1 plaq@ag:nples using

N 4%{uencing analysis

To identify bacterial species of the amplifi

products were sent for sequencing. NCBI Ge

nucleotide sequence for bacterial species W
BLAST. Figure 4.26 and Figure 4.27 bignments

for sample 4 using the BLAST pr%. Appex inc ;t{s 1l the results of the

S
nucleotide sequence. Figure 4.%s theﬂphyl enetizzé) of oral bacteria species

from subgingival plaque. T. hiﬁ(lt' pe entg similar bacteria is between

95% to 100% for all s% NA s'e' enc ﬁlam@is was successfully identified 17

oral bacteria spec@ 10s : %
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Table 4.3: Morphology of 176 isolated oral bacteria on medi?@lder microscope.

Samples  Strain Id

Types of bacteria

Mor@y of bacteria

Agar plate T
N

Microscope

1 1(a)
1(b)
1(c)
1(d)
1(e)
1(H)
1(2)
1(h)
13i)
1G)
1(k)

1)

Gram positive Circular shaped, small size

\wnvpi gment
l

Gram positive Circular shaped, medium , W‘nent
Gram negative Circular shaped, medlu 1 & SQ('}both
Gram negative Circular shaped, small zed, : ooth
Gram negative Large size u id, ar? t@‘lgment
Gram positive Circular h e m'? ?ze hlte pigment

Gram negative Lar e&ed, ) a@%vhlte pigment
%
d

{
Gram positive Cl% sha 11i13<1Q 1zed, white pigment
Gram positive I‘Q‘ ul sh ed, all sized, white pigment
l
Gram negative Q%ircniaj ﬁ‘e%?mall sized, shiny, and smooth
fa

Gram negativ <(/Clrcul s @ medium sized, raised, and smooth

Gram neg Circular shaped medium sized, raised, and smooth

Cocci, rod-shaped, arranged in chain
Cocci, rod-shaped, arranged in chain
Coccobacilli, short rod-shaped
Coccobacilli, short rod-shaped
Bacilli, rod-shaped, single arrangement
Cocci, rod-shaped, arranged in chain
Bacilli, rod-shaped, single arrangement
Cocci, rod-shaped, arranged in chain
Cocci, rod-shaped, arranged in chain
Coccobacilli, short rod-shaped
Coccobacilli, short rod-shaped

Coccobacilli, short rod-shaped

0:
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Table 4.3: Continued.

N

1(m)
1(n)
1(0)
2(a)
2(b)
2(c)
2(d)
2(e)
2(f)
2(g)
2(h)
2(3i)
2(3))

2(k)

Gram negative
Gram negative
Gram positive
Gram positive
Gram positive
Gram positive
Gram negative
Gram negative
Gram negative
Gram positive
Gram positive

Gram negative

Gram ne g

Large sized, mucoid, and white piA&H’
Circular shaped, small sized, shiny, mmooth

Circular shaped, small size Ww pigment

Circular shaped, small st whit ent
Y‘
Circular shaped, medi@ed, \'Jhl plgﬁi?nt
4

Circular shaped, % siz \o‘hlte ment
Large size(ﬁ&Qoid an

it@l gment

S 5 &sed and smooth

Circular sha Mm@ raised, and smooth
Clrcubaped;#ur%&ied raised, and smooth
cu @ed @ll sized, white pigment

Circular shap

Qcﬁrcu{p pe%’small sized, shiny, and smooth
Gram positi Vi% Ci ulgr

@ped small sized, white pigment

Circular shaped small sized, shiny, and smooth

Bacilli, rod-shaped, single arrangement
Coccobacilli, short rod-shaped
Cocci, rod-shaped, arranged in chain
Cocci, rod-shaped, arranged in chain
Cocci, rod-shaped, arranged in chain
Cocci, rod-shaped, arranged in chain
Bacilli, rod-shaped, single arrangement
Coccobacilli, short rod-shaped
Coccobacilli, short rod-shaped
Coccobacilli, short rod-shaped
Coccti, rod-shaped, arranged in chain
Coccobacilli, short rod-shaped
Coccti, rod-shaped, arranged in chain

Coccobacilli, short rod-shaped

S

42



Table 4.3: Continued.

N

2(1)
2(m)
2(n)
2(0)
2(p)
2(q)
2(r)
2(s)
2(t)
2(u)
2(v)
2(w)
3(a)
3(b)

Gram negative
Gram negative
Gram negative
Gram positive
Gram negative
Gram negative
Gram positive
Gram positive
Gram positive
Gram negative

Gram negative

Gram positive COCII‘ ular'sha
& G

Gram pos1t1V

Gram p @

Large sized, mucoid and white pi@t)
Large sized, mucoid and white pigment

Circular shaped, medium sized ra?ﬂ and smooth

Circular shaped, small siﬂté@ent

d nt’i s‘n‘?ooth

Circular shaped, mediumé rai j
P 4
Circular shaped, med&;ng\ Smsed éﬁa smooth

Circular shapem ium s1 v@e pigment

&hlte igment
LXV pig

Circular s é
Circular pT,%‘g sg@d white pigment
Clrcu%aped nﬂgjumos ized, raised, and smooth

Ci r I e me@ sized, raised, and smooth

1 O
2.9 . L
, small sized, white pigment
CirCular shaped, small sized, white pigment
S
Circular shaped, small sized, white pigment

Bacilli, rod-shaped, single arrangement
Bacilli, rod-shaped, single arrangement
Coccobacilli, short rod-shaped
Cocci, rod-shaped, arranged in chain
Coccobacilli, short rod-shaped
Coccobacilli, short rod-shaped
Cocci, rod-shaped, arranged in chain
Cocci, rod-shaped, arranged in chain
Cocci, rod-shaped, arranged in chain
Coccobacilli, short rod-shaped
Coccobacilli, short rod-shaped
Cocci, rod-shaped, arranged in chain
Coccti, rod-shaped, arranged in chain

Coccti, rod-shaped, arranged in chain
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Table 4.3: Continued. (‘\T

3(¢c) Gram negative Circular shaped, medium sized, raised, aid smooth Coccobacilli, short rod-shaped
3(d) Gram positive Circular shaped, medium sized, white{pigment Coccti, rod-shaped, arranged in chain
3(e) Gram negative Circular shaped, medium sized ra?@ and smooth Coccobacilli, short rod-shaped
3(f) Gram positive Circular shaped, small S@l't ,i .ent Cocci, rod-shaped, arranged in chain
3(g) Gram negative Large sized, muco@' I X Bacilli, rod-shaped, single arrangement

Bacilli, rod-shaped, single arrangement

3(h) Gram negative Large sized, m%% an
3(1) Gram positive Circular shapNaall s

Cocci, rod-shaped, arranged in chain

Cocci, rod-shaped, arranged in chain

3() Gram positive Circular %@,

3(k) Gram positive Circu]eh!ap d&‘g
4(a) Gram positive Cir% shm]J
4(b) Gram positive cular.shaped, $miall sized, white pigment Coccti, rod-shaped, arranged in chain
¢
1

Cocci, rod-shaped, arranged in chain

Cocci, rod-shaped, arranged in chain

4(c) Gram positive COCir u h’a'q@;? small sized, white pigment Coccti, rod-shaped, arranged in chain
y <§ tede S o . _—
4(d) Gram pos1t1v§ Ci ulgr L%l'ﬁped, small sized, white pigment Coccti, rod-shaped, arranged in chain
~N
4(e) Gram p@ Circular shaped, small sized, white pigment Coccti, rod-shaped, arranged in chain
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Table 4.3: Continued.

N

4(H)
4(2)
4(h)
4(1)
40)
4(k)
40
4(m)
4(n)
4(0)
4(p)
4
5(a)
5(b)

Gram positive
Gram positive
Gram positive
Gram positive
Gram positive
Gram positive
Gram positive
Gram negative
Gram negative
Gram negative
Gram negative
Gram negatlve

Gram posmv

Gram p@

Circular shaped, small sized, white mgeat
Circular shaped, small sized, white E gment
Circular shaped, small size Ww pigment

W‘nent

dw1t

Circular shaped, medlum
Circular shaped, sm
Circular shaped, % 51%\ \o‘hlte ment
Circular shapﬁc\'aall sized; W@pigment

45 d, ggi‘sed, and smooth

Q—
. . &
Circular shaped, 512:3, raised, and smooth

i
Clrcuhaped;nﬂgju%ﬁed raised, and smooth
? r@ sized, shiny, and smooth

Circular shap edi

l
? pe@mall sized, shiny, and smooth
Clrc lal" S L)a ed, medium sized, white pigment

Circular shaped, small sized, white pigment

Coccti, rod-shaped, arranged in chain
Coccti, rod-shaped, arranged in chain
Cocci, rod-shaped, arranged in chain
Cocci, rod-shaped, arranged in chain
Cocci, rod-shaped, arranged in chain
Cocci, rod-shaped, arranged in chain
Cocci, rod-shaped, arranged in chain
Coccobacilli, short rod-shaped
Coccobacilli, short rod-shaped
Coccobacilli, short rod-shaped
Coccobacilli, short rod-shaped
Coccobacilli, short rod-shaped
Coccti, rod-shaped, arranged in chain

Cocci, rod-shaped, arranged in chain

0:
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Table 4.3: Continued.

Ay

5(c)
5(d)
5(e)
5(f)
5(8)
5(h)
5(i)
50)
5(k)
5(1)
5(m)
5(n)
5(0)

5(p)

Gram positive
Gram positive
Gram positive
Gram positive
Gram positive
Gram positive
Gram negative
Gram negative
Gram negative
Gram negative
Gram negative

Gram negative

Circular shaped, medium sized, white oment
Circular shaped, medium sized, white{pigment

Circular shaped, small size Ww pigment

W‘nent

Circular shaped, medi@ed hi p!g;x(),?nt

Circular shaped, edmsi hite.,pigment
N 3&

Circular shape(ﬁ,qcéal size in@nd smooth

Circular sh %}M s&;ny, and smooth

Circular shaped, T‘W sgqﬁ raised, and smooth
|
Circu%aped;nﬂgjur@ed, raised, and smooth
Y

Ci ar e me@ sized, raised, and smooth

Circular shaped, medium

l
Q%a:uli'ja e ée’dlum sized, raised, and smooth

Gram negativ: :%Clrcul ﬁ'a&fd' medium sized, raised, and smooth

Gram ne Nb

Circular shaped, medium sized, raised, and smooth

Cocci, rod-shaped, arranged in chain
Cocci, rod-shaped, arranged in chain
Cocci, rod-shaped, arranged in chain
Cocci, rod-shaped, arranged in chain
Cocci, rod-shaped, arranged in chain
Cocci, rod-shaped, arranged in chain
Coccobacilli, short rod-shaped
Coccobacilli, short rod-shaped
Coccobacilli, short rod-shaped
Coccobacilli, short rod-shaped
Coccobacilli, short rod-shaped
Coccobacilli, short rod-shaped
Coccobacilli, short rod-shaped

Coccobacilli, short rod-shaped

S
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Table 4.3: Continued.

N

6

()
5(r)
5(s)
5(t)
5(u)
5(v)
5(w)
5(x)
5(y)
5(2)
5(aa)
5(ab)
6(a)

6(b)

Gram negative
Gram negative
Gram negative
Gram negative
Gram negative
Gram negative
Gram negative
Gram negative
Gram negative
Gram negative
Gram negative
Gram negative

Gram negativ

Gram ne \

%

Circular shaped, small sized, shiny, an&ﬂoth
Circular shaped, small sized, shiny, mmooth

Circular shaped, medium sized ra?& and smooth

Circular shaped, medium si@leoom

d nt’i sé?ooth

Circular shaped, mediumé rai j

Circular shaped, small Y, g&'mooth
i

Circular shaped, h& m size als® and smooth

Circular sh C&M s&;ny, and smooth

Circular sha ,Toﬁ%lé@ raised, and smooth
!
ClrcuSOaped;cBJm%sQQed raised, and smooth

\ %Q r@ sized, shiny, and smooth

a efl fmedium sized, raised, and smooth

u"m{'&'ed raised colony, moist texture

9
Medium sized, raised colony, moist texture

Coccobacilli, short rod-shaped
Coccobacilli, short rod-shaped
Coccobacilli, short rod-shaped
Coccobacilli, short rod-shaped
Coccobacilli, short rod-shaped
Coccobacilli, short rod-shaped
Coccobacilli, short rod-shaped
Coccobacilli, short rod-shaped
Coccobacilli, short rod-shaped
Coccobacilli, short rod-shaped
Coccobacilli, short rod-shaped
Coccobacilli, short rod-shaped
Bacillus, rod-shaped,

Bacillus, rod-shaped,

S
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Table 4.3: Continued.

Ny

6(c)
6(d)
6(c)
6(f)
6(2)
6(h)
6(i)
6())
6(k)
6(1)
6(m)
6(n)
6(0)

6(p)

Gram negative
Gram positive
Gram negative
Gram negative
Gram positive
Gram negative
Gram positive
Gram positive
Gram positive
Gram positive
Gram positive

Gram positive

Circular shaped, medium sized, raised, %ﬂooth

Circular shaped, small sized, white Egment

'v"and smooth
Circular shaped, medium si ralj&Wmooth

Circular shaped, sma@d w \;tf g&n&(ﬁ’t
P 4

Circular shaped, me@% Stsed éﬂa smooth

Circular shap all siz
;é%hlte pigment

Circ ijd&‘g s§d white pigment

CiQ@r shapegjm %zed, white pigment
N N %’
‘&gcul}h ed,§ 11 sized, white pigment

Circular shaped, small sized

Circular s

medlum sized, white pigment

Q sha
NG ’Je)
Gram positiv CirCuldr shéped, small sized, white pigment

Gram p@

S
Circular shaped, small sized, white pigment

Coccobacilli, short rod-shaped
Coccti, rod-shaped, arranged in chain
Coccobacilli, short rod-shaped
Coccobacilli, short rod-shaped
Cocci, rod-shaped, arranged in chain
Coccobacilli, short rod-shaped
Cocci, rod-shaped, arranged in chain
Cocci, rod-shaped, arranged in chain
Cocci, rod-shaped, arranged in chain
Cocci, rod-shaped, arranged in chain
Coccti, rod-shaped, arranged in chain
Coccti, rod-shaped, arranged in chain
Coccti, rod-shaped, arranged in chain

Coccti, rod-shaped, arranged in chain
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Table 4.3: Continued. (‘\T

6(q)
7(a)
7(b)
7(c)
7(d)
7(e)
7(H)
7(2)
7(h)
73)
7G)
7(k)
7(1)

7(m)

Gram positive Circular shaped, small sized, white giﬁe?lt
Gram negative Medium sized, raised colony, mois&exture

Gram negative Circular shaped, small sized, hiv,"and smooth
l

N
ok

Gram negative Large sized, muco@whi‘;ﬁn
P 4

Gram negative Raised and %zh w*plgn’gﬂf

Gram negative Raised a saooth

Gram negative Circular shaped, medium si raisIWmooth
L ]
Y‘

NS A
Gram negative Rai&éﬂ S ite)x&pigment
Q—

. . &
Gram positive Circular shap 1 sﬁd, white pigment
|
Gram positive Cir% she{le('J sized, white pigment
Gram positive 6{}1 apéd, A ium sized, white pigment
. C; e D7 G . L
Gram positive Q Cir¢ul ha}@gl, small sized, white pigment
Gram pos1t1v§ Ci ulgr L%l'ﬁped, small sized, white pigment
~N

Gram p@ Circular shaped, small sized, white pigment

Coccti, rod-shaped, arranged in chain
Bacillus, rod-shaped,
Coccobacilli, short rod-shaped
Coccobacilli, short rod-shaped
Bacilli, rod-shaped, single arrangement
Rod-shaped, single arrangement
Rod-shaped, single arrangement
Rod-shaped, single arrangement
Cocci, rod-shaped, arranged in chain
Cocci, rod-shaped, arranged in chain
Coccti, rod-shaped, arranged in chain
Coccti, rod-shaped, arranged in chain
Coccti, rod-shaped, arranged in chain

Coccti, rod-shaped, arranged in chain

S
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Table 4.3: Continued.

N

7(n)
7(0)
7(p)
7(q)
7(r)
(s)
7(t)
7(u)
7(v)
7(w)
7(x)
7(y)
7(2)

7(aa)

Gram positive
Gram positive
Gram positive
Gram positive
Gram positive
Gram positive
Gram positive
Gram positive
Gram positive
Gram positive
Gram positive

Gram positive

Gram pos1t1v§<0
Gram p@

Circular shaped, small sized, white Rixée?n
Circular shaped, small sized, white E gment
Circular shaped, small size Ww pigment
whi té\p vent
Yv

Circular shaped, sma@d w \;tf g&n&(ﬁ’t

Circular shaped, small st

4 \JY"
Circular shaped, % siz ite pigment
Circular shap aall sized; w@pigment

Circular s wl%& qu@hlte pigment

Circ hﬂ!ﬂpj@‘g s§d white pigment

CiQ@r shapegjm %zed, white pigment
N %’

medlum sized, white pigment

l‘&}ul}Ih ed,§ 11 sized, white pigment

sha

4 ‘E) . o

CirCuldr shéped, small sized, white pigment
S

Circular shaped, small sized, white pigment

Coccti, rod-shaped, arranged in chain
Coccti, rod-shaped, arranged in chain
Cocci, rod-shaped, arranged in chain
Cocci, rod-shaped, arranged in chain
Cocci, rod-shaped, arranged in chain
Cocci, rod-shaped, arranged in chain
Cocci, rod-shaped, arranged in chain
Cocci, rod-shaped, arranged in chain
Cocci, rod-shaped, arranged in chain
Cocci, rod-shaped, arranged in chain
Coccti, rod-shaped, arranged in chain
Coccti, rod-shaped, arranged in chain
Coccti, rod-shaped, arranged in chain

Coccti, rod-shaped, arranged in chain

0:



Table 4.3: Continued.

N

7(ab)
7(ac)
7(ad)
7(ae)
8(a)
8(b)
8(c)
8(d)
8(e)
8(f)
8(g)
8(h)
9(a)
9(b)

Gram positive
Gram positive
Gram positive
Gram positive
Gram positive
Gram positive
Gram positive
Gram positive
Gram positive
Gram positive
Gram negative

Gram negative

Gram positivi%
Gram p@

Circular shaped, small sized, white Rixée?n
Circular shaped, small sized, white E gment
Circular shaped, small size Ww pigment

l

Circular shaped, small st wh'té@ent

L \Y-
Circular shaped, sma@d, wyg(nk(ﬁ’t

4 \JY"
Circular shaped, % siz ite pigment
Circular shap saall sized; w@pigment

\ AL
Circular %@, wl%yz dq@hite pigment

" &
Q
Circu]eﬁh&pla‘g s§d, white pigment

|
e.d&k% sized, white pigment

nd @mh white pigment
O

l

¢

Q / Rai d‘ a@i? smooth white pigment
s

Circlllar’: s(%?ed, medium sized, white pigment

~N
Circular shaped, small sized, white pigment

Coccti, rod-shaped, arranged in chain
Coccti, rod-shaped, arranged in chain
Cocci, rod-shaped, arranged in chain
Cocci, rod-shaped, arranged in chain
Cocci, rod-shaped, arranged in chain
Cocci, rod-shaped, arranged in chain
Cocci, rod-shaped, arranged in chain
Cocci, rod-shaped, arranged in chain
Cocci, rod-shaped, arranged in chain
Cocci, rod-shaped, arranged in chain
Short rod-shaped, single arrangement
Rod-shaped, single arrangement
Coccti, rod-shaped, arranged in chain

Coccti, rod-shaped, arranged in chain
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Table 4.3: Continued.

N

10

9(c)
9(d)
9e)
9()
9(2)
9(h)
9(i)
90)
9(k)
10(a)
10(b)
10(c)
10(d)

10(e)

Gram positive
Gram positive
Gram negative
Gram positive
Gram positive
Gram negative
Gram positive
Gram positive
Gram negative

Gram positive

Circular shaped, small sized, white Rixée?n

Circular shaped, small sized, white Egment

)W smooth
, Wit ent
Wn =
Circular shaped, sma@d w \;tf g&n&(ﬁ’t
4 X~
Raised and mxi w*plgn’gﬁ%/
P
Circular shapeN ium s1 v@e pigment

\I
Circular s % z d &hlte pigment
ais ar!d%gh xﬁlte pigment

C1 T shapedjma@?l‘zed white pigment

Circular shaped, small sized, s

Circular shaped, medium

N N O
Gram positive ‘&gcu a«@edéﬁlll sized, white pigment
l
¢
Gram positive lar'sh }@;? small sized, white pigment

C1r u
3%: ; H]
Gram positiv Circ lal" s(%?ed, medium sized, white pigment

Gram p@ Circular shaped, medium sized, white pigment

Coccti, rod-shaped, arranged in chain
Coccti, rod-shaped, arranged in chain
Coccobacilli, short rod-shaped
Cocci, rod-shaped, arranged in chain
Cocci, rod-shaped, arranged in chain
Short rod-shaped, single arrangement
Cocci, rod-shaped, arranged in chain
Cocci, rod-shaped, arranged in chain
Rod-shaped, single arrangement
Cocci, rod-shaped, arranged in chain
Coccti, rod-shaped, arranged in chain
Coccti, rod-shaped, arranged in chain
Coccti, rod-shaped, arranged in chain

Coccti, rod-shaped, arranged in chain
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Table 4.3: Continued. {‘\Y~

10(f) Gram negative Circular shaped, medium sized, raised, %ﬂooth Coccobacilli, short rod-shaped
10(g) Gram negative Circular shaped, small sized, shiny, mmooth Coccobacilli, short rod-shaped
10(h) Gram negative Circular shaped, small sized, hiv,"and smooth Coccobacilli, short rod-shaped
10(1) Gram negative Large sized, mucoid a it ﬂié{#it Bacilli, rod-shaped, single arrangement
10(3) Gram negative Raised and smo@ﬁiti Jyjn Y:\(_}Y' Rod-shaped, single arrangement
10(k) Gram negative Large sized, m%mn"\ ite pi \e/nt Bacilli, rod-shaped, single arrangement
10(1) Gram negative Raised a&cs'x;ooth white p@ent Short rod-shaped, single arrangement
10(m) Gram negative Rai‘séﬁ S \., hcis,\%\igment Rod-shaped, single arrangement
10(n) Gram negative ai\sed at, otl}étﬁi/te pigment Rod-shaped, single arrangement
10(o) Gram negative Circulat's aped,-nBJu;@Qs zed, raised, and smooth Coccobacilli, short rod-shaped
AL Q\é’
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100 bp DNA ladder

1,500 bp
1,000 bp ——
800 bp ——*

500 bp ,f-"'j.

100bp —

Figure 4.21: 1.5% agarose gel electrophoresis of

purification obtained from sample 1, 2, 3 and 4 i

bp DNA ladder marker; Lane 2: Sample 1; Lane 3:
5: Sample 4; Lane 6: No sample; Lane 7

&
100 bp DNA ladder 12345678 901011 12 13 14

Figure 4. ;aga ise g?l elec rq&m@resm of PCR using PCR products after DNA
purlﬁca n alne le QGand 7 in 100 V for 60 minutes. Lane 1: 100 bp
DNA arker am a; Lane 3: Sample 4b; Lane 4: Sample 4c; Lane
5 Sam ; Lane 6: Sample b,JQ‘Zne 7: No sample; Lane 8: Negative control; Lane

NA ladder; Lane l‘& . nucleatum; Lane 11: Sample 6a; Lane 12: Sample

6b; Lane 13: Sample 6¢; Lane 14: Negative control.
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1 2 3 4 5 6 7 8

100 bp DNA ladder

-
1,000 bp
800 bp >
500 bp >
300 bp .
100 bp .

gingavalis); Lane 4: Sample 5; Lane 5: No sam
sample; Lane 8:

=~

ct pl@%i;s of PCR using PCR products after DNA
1

1€ 8 j 0 V for 60 minutes. Lane 1: 100 bp DNA
Sai§& 3: Sample 8b; Lane 4: Sample 8c; Lane 5:

Figure 4.24: J
purificatio

e 8dsllane 6: Negative control.

Y-
S
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100 bp DNA ladder 12 3 4 5678910 lll:lSl-ilST

ladder marker; Lane 2: Sample 10a (positive pri
primer); Lane 4: Sample 10c (positive prime
100bp DNA ladder; Lane 7: Sample 10a (ne
(negative primer) ; Lane 9: Sample 10c (negative
Lane 11: 100bp DNA ladder ; Lane 12:
10b (mix primer); Lane 14: Sampl

sitive
ntrol3{Lane 6:
: le 10b
ive control ;
er) ;,Lame 13: Sample

15 &aﬁve control.

Table 4.4: Oral bacteria species whi }\h&subgingival plaque
N
Types of oral bacte Numbgr of strains  Identification (%)

Gram-positive \ )

Streptococcus gordonii *% 100
Streptococcus mutans i i 1 100
Streptococcus sanguiH 2 2 8 100
Streptococcus orali \ (3‘/ 23 100
Streptococcus a h l % 5 97
Streptococcus downeéi % 3 97

luteti 5 91

B
Streptococc nsi§ ¢ ! (,)Q
Streptococ, %vari 4 b 12 99
Strepto Qﬁginos s é\ 4 99
Gra %ve ’ ‘g—‘ E 4 X
Po%m nas gingivalis > 34 96
7

ibacter actinomycetémcomitans 20 95
A&lla pneumoniae 14 99
obacter clocae 2 99
erobacter ludwigii 3 99
nterobacter mori 3 99
Enterobacter tabacii 1 99
Enterobacter roggen kampii 2 99
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Streptomcxus mutans strain KCOM 1075 165 ribosomal RNA gene, partlal sequence
Sequence ID: MT233343.1 Length: 1530 Number of Matches: 1

Range 1: 390 to 447 GenBank Graphics

Score Expct ldentities Gaps seramd
108 bits(58) le-19 58/58(100%) 0/58(0%) Plus,/Flus

Query 15 AGTCTGACCGAGCACGCCFCETGAGTGARGRAAGGTTTTCGGATOGTARAGCTCTGTTE T2
FEERRRTRTRr e et erpr vt nreernrererneni
Sbjet 390 AGTCTGACCGAGCACGCCGCGTGASTGARGRAGGTTTTCGEATCGTAARGCTCTETTS 447

Figure 4.26: Alignments of the nucleotide sequence for sample 4 a& the BLAST
program in NCBI data for S. mutans. V

A vt

Porphyromonas gingivalis ATCC 33277 168 ribosomal RNA, partial sequence
Sequence ID: NR_074234.1 Length: 1475 Number of Matches: 1

Range 1: 2381 to 791 GenBank Graphics

Score Expect Identities Gaps Strand
671 bits(363) 0.0 397/413(96%) 4/413(0%) Plus/Plus

Query 2  GGGCGAAGA-CCTGAA-CAGCCAAGTCGCGTGAAGGAAGACTGTCCTAAGGATTGTAAAC 59
COCEE tee ceet fer e bbb et

Sbjct 381 GGGCG-AGAGCCTGAACCAGCCAAGTCGCGTGAAGGAAGACTGTCCTAAGGATTGTAAAC 439

Query 68 TTCTTTTATACGGGAATAACGGGCGATACGAGTATTGCATTGAATGTACCGTAAGAATAA 119

Sbjct 440 TCTTTTATACGGGAATAMN GCGATACGAGTATTGCATTGAATGTACCGTAAGAATAN 499

Query 120 GCATCGGCTAACTCCGTGCCAGCAGCCGLGLGTAATACGGAGGATGCGAGCGTTATCCGGA 179

Sbjct 5ee TCGGCTAACTCCGTGCCAGCAGCCGCGGTAATACGGAGGATGCGAGCGTTATCCGGA 558

Query 182 TTTATTGGGTTTCAAGGGTGCGTACGTTGTTCOGTAAATCAGCGGTGAAACCTGAGCGLT 239

Shjct 560 TTTATTGGGTTTAAAGGGTGCGTAGGTTGTTCGGTAAGTCAGCGGTGAAACCTGAGCGCT 619

Query 240 CAACGTTCTGCCTGCCGTTGAAACTGCCGGGCTTGATTTCAGCGGCGGCAGGCGGAATTC 299

Sbjct 620 AACGTTCAGCCTGCCGTTGAAACTGCCGGGCTTGAGTTCAGCGGLGGCAGGCGGAATTC 679

Query 309 TCGGTGTAGCGGTGATATGCATATATATCACGAGGAACTCCGATTGLGAAGGCAGCTTGC 359

Shjct 680 GTGGTGTAGCGGTGAAATGCATAGATATCACGAGGAACTCCGATTGCGAAGGCAGCTTGC 739

Query 360 CATACTGTGACTGACACTGAAGCACGAACGCGTGGGTATCARACACTGATTAG 412

Shjct 740 CATACTGCGACTGACACTGAAGCACGAAGGCGTGGGTATCAAACAG-GATTAG 791

v

Figure 4.27: ents of &Ele se@ce for sample 5 after the BLAST
ﬁwgra@m da P. gingivalis.
& ¢
40 2ty
A N
)
\

N
N
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44 Enterobacter roggenkampii MT613373
12,|_E Enterobacter tabaci MN733344

I_,— Enterobacter mori NR 146667 z
°l s L Streptococcus sanguinis NR 113260 ?

—E Streptococcus anginosus NR 118289
27 Streptococcus lutetiensis NR 042051

Aggregatibacter actinomycetemcomitans NR 029171
20 Streptococcus salivarius NR 042776
JI_E Klebsiella pneumoniae NR 112009
96 Porphyromonas gingivalis NR 114574
96 Enterobacter ludwigii NR 042349

L Streptococcus agalactiae NR 115728

B
Streptococcus mutans NR 118933 C§~
94 Streptococcus downei NR 114854 \

1o Enterobacter cloacae NR 102794

30 Streptococcus gordonii NR 115561
78 L Streptococcus oralis NR 117719

Figure 4.28: Phylogenetic tree of M\%{Ta speci 1 S|8ﬂmgival plaque.
\ _\
A
4.5 Antibacterial Activities of .S. oralpersi qten@racts (SPSE) Against

Selected Oral Bacteria from%' gival i@

4.5.1 Extraction of Salva ersic’z

S
LS.
es plzf/ were shown in Table 4.5. SPSE-

. @of the original amount of powdered S.

d by dividing the weight of SPSE by the

¢
total weigl% dered S. persica t@ the percentage of SPSE.
‘able 4.5: 'Jield&ve types of different types of SPSE.
: g S

Y .
) S. persica
PSE \c'3 Yield (g) Percentage (%)

Nhexane 1.276 24.70
CM 0.871 16.86
E-acetone 0.708 13.71

SE-ethanol 0.948 18.35
PSE-methanol 1.362 26.37




4.5.2 Selected Oral Bacteria

Two types of oral bacteria were chosen from bacteria isolation as represe S

for antibacterial activity, including S. mutans (Gram-positive) and P. gingi@ram-
negative). A

4.5.2.1 Disc Diffusion Assay (DDA)
The antibacterial activity of SPSE-n-hexane, -i; ilM,' SPSE-acetone,

SPSE-ethanol, and SPSE-methanol against S. mutans . gi gw listed in
X
Table 4.6 and Table 4.7 respectively. Appendix 2 in the plate nl‘ib@ zone

of S. mutans and P. gingivalis when exposed t : Tle\sfa' » s@g 1 in this

study for DDA analysis was One-Way A]% ecause e we@mre than two

groups for the independent and depen\%ables. Th ect@ta were analysed

q,'&a'\signiﬁcant difference

N
%ﬂnd the diatheter 0@ inhibition zone for both
\\%
: N

)l
zone of D fox*@SE against S. mutans.

Mean =+ s.d. inhibition zone

Q %U 7.96 + 0.78

7.63 +0.36

& 9.04 + 0.23
@

(& 7.56 +0.42
£ 5 7.07+0.19
NS 1626+ 1.10
é\ 6.00 + 0.00

ows significant difference from negative control
(p<0.001)
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Table 4.7: Inhibition zone of DDA for SPSE against P. gingivalis.

SPSE Mean + s.d. inhibition zone
SPSE-n-hexane 8.26 + 0.65
SPSE-DCM 8.74+0.10 \
SPSE-acetone* 9.85+0.34 (0
SPSE-ethanol 7.15+0.14
SPSE-methanol 6.82 £ 0.21
Chlorohexidine (Control) 15.85+0.13
Dimethyl sulfoxide (Control) 6.00 + 0.00
Value represented as mean + s.d.* shows significant difference gative control

(p<0.001)

Figure 4.30: Inhibition zone of P. gingivalis when exposed to different concentrations
of SPSE-methanol after 24 hours.
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4.5.2.2 Minimum Inhibitory Concentration (MIC) and Minimum Bactericidal

Concentration (MBC) Y

Figure 4 .31 shows the 96-well plate containing S. mutans treated w@rsica

extracts for MIC. SPSE against S. mutans for MIC was included in A ix 3. Table
4.8 shows the tabulated data for MIC and MBC of SPSE againstWans and P.
gingivalis. SPSE-n-hexane has the lowest concentration of MI tMit the growth of
S. mutans at 3.13 mg/mL. Thus, the MBC concentration o ?Ie ane is as lowest

as 6.25 mg/mL to kill S. mutans. In contrast, SPSE-n-he and PW inhibited

'Y
P. gingivalis with 0.78 mg/mL, respectively, but @ valug for t}’e@s are

0.78 mg/mL and 1.56 mg/mL, respectively. Ki 32 ircl the @th of S.

mutans on BHI agar, whereas Figure 4.33 SW coleni P. gi@‘uzl:s colony on

eria@nies on BHI and

WCA agar for MBC. Appendix 4 in S plate o

WCA agar for the MBC method. % \T ,'\'\
N
Table 4.8: MIC and M SE apgains .cmut‘c@‘-?ind P. gingivalis.
SPSE Smutans SQ P. gingivalis
2

MIC (mg/mL)  MBC

¢
C ;:m) , (mghnL ), (mg/mL)
SPSE-n-hexane* 13

& = if}c/ 0.78 0.78
SPSE-DCM &\ 1250 123 0.78 1.56
SPSE-acetonE\ .

(25.00 1.56 1.56

SPSE-ctha ¢, 25.00 1.56 1.56
SPSE- ﬁl’ P . é\\ 25.00 1.56 1.56
Chlo %e ‘rs@' 3.13 1.56 3.13

ime sulfoxide Ob%) 0.00 0.00 0.00

*In e the most effective SPSE against S. mutans and P. gingivalis.

S
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treate@wWith SPSE

i 4.32

: The growth colonies of S. mutans treated with SPSE at (1) 25.00 mg/mL;

E
0 mg/mL; (3) 6.25 mg/mL; (4) 3.13 mg/mL; (5) 1.56 mg/mL; (6) 0.78 mg/mL;
0 (7) 0.39 mg/mL; (8) 0.20 mg/mL on BHIA agar (MBC).
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Figure 4.33: The growth colonies of P. ging h St
mg/mL; (2) 12.50 mg/mL; (3) 6.25 mg/mL; (4) 3 3 mg : 1.56 (6) 0.78
mg/mL; (7) 0.39 mg/mL; (8) 0 r?\WC gar( ).

@ (GEMS) .\
' A
rom five di ren@s of solvents (n-hexane,

4.6  Gas Chromatography Mas

Phytochemical analysis of

9
DCM, acetone, ethanol, andw ol) w ormﬂ%@ing GCMS analysis. The
identified chemical copstituetits of SPSE a slho a chromatogram as shown in
Figure 4.34 to Flgure 4.38 cor elr';év of elution through GCMS column
and time peak f S -n- PSE , SPSE-acetone, SPSE-ethanol, and
SPSE- metha | p o8e 1s was to identify the active compounds
iSPSE whi nh1b1 oral/bacteri t1V1ty

ted GCM data fr@" able 4.9) represented the comparison between the

s of SPSE-n-hexane, S E DCM, SPSE-acetone, SPSE-ethanol, and SPSE-

nol The main compounds selected were based on the percentage of abundance.
Osults from the analysis of GCMS data also found that the SPSE-n-hexane, SPSE-
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DCM, SPSE-acetone, SPSE-ethanol, and SPSE-methanol showed the presence of major
components of hexadecanoic acid and octadecanoic acid respectively. Y*

Hexadecanoic and octadecanoic acids are from the group 0@ acid
derivatives. Hexadecanoic acid also known as palmitic acid, is th common
saturated fatty acid found in plants. Meanwhile, another name for octadecanoic acid is
stearic acid, which exists as glycerol in plants. Benzoic acid% first compound

found in SPSE-DCM, SPSE-acetone, SPSE-ethanol, an S metranol when the

retention time started. \d
@

Yw
e weré h eﬁa@ acid,

Seven main compounds found in SPSE-n-

isopropyl palmitate, vaccenic acid, octadecanoi oleic facid, isopropylilinoleate,
and octadecenoate. Meanwhile, SPSE-D cat&k\ the resen@ nine major
compounds number, whereas the coapounds inéSE-acetone were

benzoic acid, dimethylethyl, hex oic ac1,\Ban$yl p@a\'ﬂide, vaccenic acid,

octadecanoic acid, and oleic aei ix mgin c pourzi{??resent in SPSE-ethanol

included benzoic acid, di xe)yl, %nyoi:: éa%, tridecanoic acid, vaccenic

acid, and octadecanoiclaci re are ’:x in {:@unds found in SPSE-methanol.
'’ &

|
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Figure 4.34: Chromatogram for SPSE-n-hexane from GCMS analysis.
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Table 4.9: Phytochemical compounds found in SPSE using @ analysis.

RT Area percentage Molecular weight
SPSE Compounds lecular formula
(min) (%) e (g/mol)
n-hexane n-hexadecanoic acid* 14.687 172 WV Ci6H3202 256.42
Isopropyl palmitate | Ci9H3802 298.5
15.039 3. \d,
n-hexadecanoic acid ? | -f’$16H3202 256.42
cis-Vaccenic acid Y* \" Y}T Ci1sH3402 282.5
trans-13-Octadecenoic acid* 15.963 (;, t.342 $ Ci6H3202 256.42
N O
Oleic Acid Ci6H3202 256.42
Isopropyl linoleate C21H3802 322.5
9,12-Octadecadienoic acid (Z,Z2)-* % Ci1sH3202 280.4
n-Propyl 11-octadecenoate C21H4002 324.5
i-Propyl 9-octadecenoate C21H1002 324.5
cis-13-Octadecenoic aci%: C13H340, 282.5
cis-Vaccenic acié\ \ Ci1sH3402 282.5
Oleic A E Ci1sH3402 282.5




Table 4.9: Continued.

4

trans-13-Octadecenoic acid*
cis-Vaccenic acid 16.278 2.45

Oleic Acid

DCM Benzoic acid* 2.966 1]@

n-hexadecanoic acid* 14.648 %QQ

N-benzylbenzamide 14.994 Y"I 7 l\

Isopropyl palmitate
1503 N

2,
] ok NS .
n-hexadecanoic acid C—) . >7 q(:;\&

cis-13-Octadecenoic acid* \ Aj X AQ’
N
cis-Vaccenic acid (6%; ;u l <;§86
trans-13-Octadecenoic acid* ’&\ ® %
2N e
Cyclododecyne (a) f?%: (J") 3.83
S

Isopropyl linoleate %: ’ V)"
Yv
" ; 16.0%/
9,12-Octadecadienoic acidy(Z,Z)-* -~

i‘)‘clgHMOz

T

Ci1sH3402
Ci1sH3402

C7HsO2

CisHisNO
Ci9H3302
Ci6H3202
CisH3402
CisH3402
CisH3402
Ci2Hzo
C21H3302

Ci1sH340>

282.5

282.5

282.5

122.12

256.42

211.26

298.5

256.42

282.5

282.5

282.5

164.29

322.5

282.5

S



Table 4.9: Continued. o z

cis-13-Octadecenoic acid* C—)‘C18H3402 282.5
n-propyl 11-octadecenoate 16.136 5.09 Y. C21H1002 324.5
Y C1sH3402 282.5

cis-Vaccenic acid
Acetone Benzoic acid* 3.133 2@- I C7H6O2 122.12
Phenol, 2,4-bis(1,1-dimethylethyl) 6.719 $4 J | —‘52521{30038 374.5
n-hexadecanoic acid* 14.597 Y-603< \T Ci6H3202 256.42
Y,

N-benzylbenzamide 14.988 \Cj
cis-Vaccenic acid C,) \? \,(\ Ci1sH3402 282.5
% : ) >
cis-13-Octadecenoic acid* 15.8& Aj q&ﬁ?f CisH3402 282.5
N

trans-13-Octadecenoic acid* z ' S Ci1sH340, 282.5
v

Cyclopropaneoctanal, 2-octyl- ’&\ O

N
trans-13-Octadecenoic acid* (} ,6? ;' ‘—)(J 2.94 CisH3402 282.5
<k— S

Oleic Acid % 4 V)" $ CisH3402 282.5

Ethanol Benzoic acid* \ 2.8 22.28 C7HeO2 122.12

CisH1isNO 211.26

45\(:/ C19H360 280.5

S



Table 4.9: Continued.

4

Phenol, 2,4-bis(1,1-dimethylethyl) 6.712 5.08 C-)‘CZZH3OO3S 374.5
n-hexadecanoic acid* Ci16H3202 256.42
14.565 8.80 T
Tridecanoic acid ‘\, C13H2602 214.34
cis-Vaccenic acid ' Ci1sH3402 282.5
\J.

cis-13-Octadecenoic acid* J | _{.)%mHMOz 282.5
trans-13-Octadecenoic acid* Y}T Ci1sH3402 282.5
Methanol Benzoic acid* C;\ C7HsO2 122.12
n-hexadecanoic acid* Ci16H3202 256.42
Tetradecanoic acid C14H230, 228.37
Tridecanoic acid C13H2602 214.34
cis-13-Octadecenoic acid* ’&\ Ci1sH3407 282.5
cis-Vaccenic acid (} Ci1sH3407 282.5
Ci1sH340> 282.5

9-Octadecenoic acid, (Eﬁ; 7

Compounds* shows the major phytoc Qqcal of all SPSE

S



