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ABSTRACT

Nine strains of Gram positive bacteria which appears in FBI dent version 1.0 were
selected to study morphology and biochemical tests . The tests were carried out according
to the advice in the software on the menu of “the species are known”. The tests done in
this project were Gram staining , motility test , catalase test , oxidase test, nitrate reduction
test , arginine dihydrolase test, indole test, utilize of cellobiose , gas production from glucose,
acid production from glucose , acid production from D-xylose and acid production from
mannitol . The results from all test when compared to what suggest in FBI dent version 1.0
were match . Photographs taken from the results were put into this program in order to
make program more complete . This special project improved FBI dent version 1.0 program
which can be used in a small micro-biological laboratory . It was also an appoarch to

develope the data base of the other microorganisms in the future.
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2.3.1 Bacillus cereus

Phylum Proteobacteria
Class Bacilli

Order Bacillales
Family Bacillaceac
Genus Bacillus
Species cereus
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2.3.2 Bacillus coagulans

Phylum Proteobacteria
Class Bacilli

Order Bacillales
Family Bacillaceae
Genus Bacillus
Species coagulans
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2.3.3 Bacillus subtilis

Phylum Proteobacteria
Class Bacilli

Order Bacillales
Family Bacillaceae
Genus Bacillus
Species subltilis
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2.3.4 Lactobacillus casei

Phylum Proteobacteria
Class Bacilli

Order Lactobacillales
Family Lactobacillaceae
Genus Lactobacillus
Species casei
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2.3.5 Lactobacillus lactis

Phylum Proteobacteria
Class Bacilli

Order Lactobacillales
Family Lactobacillaceae
Genus Lacrobacilius
Species lactis
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2.3.6 Leuconostoc mesenteroides

Phylum Proteobacteria
Class Bacilli

Order Lactobacillales
Family leuconostocaceae
Genus Leuconostoc
Species mesenteroides
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2.3.7 Listeria monocytogenes

Phylum Proteobacteria
Class Bacilli

Order Bacillales
Family Listeriaceae
Genus Listeria
Species monocytogenes
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2.3.8 Pediococcus halophilus

Phylum Proteobacteria
Class Bacilli

Order Lactobacillalcs
Family Lactobacillaceae
Genus Pediococcus
Species halophilus
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2.3.9 Staphylococcus aureus

Phylum Proteobacteria
Class Bacilli

Order Bacillales

Family staphylococcaceae
Genus Staphylococcus
Species aureus
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respiratory enzyme (cytochrome oxidase = cytochrome C oxidase) %Q%ﬂﬂiﬂiu‘ﬁﬁﬂﬁy
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- Bacillus cereus DMST 5040
- Bacillus coagulans TISTR 17163
- Bacillus subtilis TISTR 6633
- Lactobacillus casei TISTR 390
- Lactobacillus lactis TISTR 1401
- Leuconostoc mesenteroides TISTR 053
- Listeria monocytogenes DMST 11256
- Pediococcus halophilus TISTR 429
- Staphylococcus aureus TISTR 25923
3.1.2 B'I'r‘i'lil"gﬂﬂl.‘ﬁﬂ
- Motility Test Medium
- Nutrient broth
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- Bacillus subtilis TISTR 6633
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- Listeria monocytogenes DMST 11256

- Pediococcus halophilus TISTR 429

- Staphylococcus aureus TISTR 25923
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Bacillus coagulans TISTR 17163 1¥91115 NA
Bacillus cereus DMST 5040 1%811415 NA
Bacillus subtilis TISTR 6633 1%611415 NA

Staphylococcus aureus TISTR 25923 %0111 NA
Pediococcus halophilus TISTR 429 1991417 MRS
Leuconostoc mesenteroides TISTR 053 19811115 MRS
Lactobacilius lactis TISTR 1401 1991113 MRS
Lactobacilius casei TISTR 390 1991115 MRS
Listeria monocytogenes DMST 11256 %0113 NA
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(Sharpe and Fryer, 1966 ., Krieg and Hott, 1986)
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3.3.2.4 Minageiljniueendiaa (Oxidase test)
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= a4 o & . = M v
A19197 4.3 UXAIHANMINATOUNINE NANVBIYD Bacillus cereus tazfSaumaunan lany

T1l5un31 FBI dent V.1.0

» 2 Havn Tlsunsy
AFTMINATDUVDY LHD B. cereus HanN1TNAdol
FBl dent V.1.0
A oA
NIIABDUN + +
Acid production from glucose + +
Gas production from glucose - -
Nitrate reduction test + +

4.2.2 Bacillus coagulans

vnnsnadeumaganiiaiullsunsy FBIdent Tunsdiinsivdeanauuniise
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4 Y ¥ Y A 3 0
%0 B. coagulans Lminadevdsii  mamdeun  anumwiselumsadensanniiieig

nalaa Aanwaansalunisadafanmimanglag sazganuannsalumsidd luasn

» v b
HANSNAABUNUN B. coagulans aaninmdeudld annsoadunsanimbmanglnald

wor " @ 0 Sa n’l.ll s Ay 4 HAg v "
ua Wawsoaudald uazmuisosad luwmsnluo oo ld Fawan ldasanuna

911 11U5uN5y FBIdent Version 1.0 UAAIAIAIT19T) 4.4

d' = = dv . = H’
A15197 4.4 UAMINAMINATOUN N UAUVDNYD Bacillus coagulans !!ﬁz!ﬂ%ﬂﬂ!ﬂﬂ'ﬂﬂﬂﬂ

1anuidsunsy FBI dent v.1.0

o P wan Tl sunsu
VBN TNATDUVDUYD B. coagulans Han1Inaaay
FBI dent V.1.0
-
MIANADUN + +
Acid production from glucose + +
Gas production from glucose - -
Nitrate reduction test + +

4.2.3 Bacillus subtilis

a A ad A oA -
sﬂ1ﬂﬂ1'jﬂﬂﬁﬂﬂﬂ1qgﬁqlﬂuﬂ1uIﬂ'juﬂin FBI dent Gluﬂ‘imﬂﬂﬂ‘lﬁﬁﬂﬂf]mmﬂm‘iﬂ %113
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' 4 dyw y o y o
NAFOUNUN B subnlis ansandeuild aunsaadiunsannthamanglaald weli

Y] o 3 aa 4 A ny 4 an ¢ ar
ausoadiufald wazeamnsosand luasnluomsfeudeld  Fawanldessdunasin

T1lsunsu FBIdent Version 1.0 wa@3fdn1351397 4.5

o a = P 1 ) .. = Y
AN 4.5 HTAINANIINATIUN Y UANVDNYD Bacillus subtilis l!ﬂglﬂ?ﬂu!“ﬂuwﬁmﬂ

i TUsunsy FBI dent V.1.0

s Iy Han lalsunsu
ABNINAADVVDUEO B. subtilis NAN1TNATD1
FBI dent V.1.0
AsInABUN + +
Acid production from glucose + +

Gas production from glucose - -

Nitrate reduction test + +

4.2.4 Lactobacillus casei
v ) 13
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11)514n51 FBIdent Version 1.0 baRIAINITIN 4.6
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A1519N 4.6 HAAINANMINATIUNIIY UANVDNYD Lactobacillus casei un:nl?wmuuwan"lﬂ

i Ysunsu FBI dent v.1.0
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AFNMINATDUVDUTO Hﬂ‘iﬂﬂiﬂilm‘iu
Han1Inaaoy
Lactobacillus casei FBIdent V.1.0
& =

ATIATDUN + +

Acid production from glucose + +

Gas production from glucose - -

Utilization of cellobios + +
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4.2.5 Lactobacillus lactis
vinmManageumarualaullsunsy  FBI dent  lunsdlimarudednauunisy
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Lactobacillus lactis FBI dent V.1.0
A -

ATTLIAADUN + +

Acid production from glucose + +

Gas production from glucose - -

Utilization of cellobios - -

4.2.6 Leuconostoc mesenteroides

nnnanaaeumsFuaiinmIdsunsy FBI dent  lunsdifinsiugoanauuniise
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M990 4.8 UTAIHANISNATOUN T UANYD YD Leuconostoc mesenteroides Wae
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Arginine dihydrolase test - -

Catalase test - -

Indole test - -

4.2.7 Listeria monocytogenes
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Listeria monocytogenes FBI dent V.1.0
mMInaouh + +
Catalase test T +
Oxidase test - -
Acid production from mannitol + +




41

4.2.8 Pediococcus halophilus
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Pediococcus halophilus FBI dent V.1.0

4 4
AILAADUN - -

Catalase test - -

Nitrate reduction test - -

Oxidase test ) - -

4.2.9 Staphylococcus aureus
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M15190 4.11 LAAIWANINATOUMIVAAIVBU¥D Staphylococeus aureus wazifSouiou

wanlanu 11sunss FBI dent V.1.0
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Staphylococcus aureus FBI dent V.1.0
4 d
MIRaUnN - -
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Oxidase test - -
Acid production from D-xylose + +
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1. Motility Test Medium

Beef extract 30 niw
Peptone 100 N3y

NaCl 50 niu
Agar 40 03y
¥andu 1.0 D0

1 3 o’ -7 o A 1} 3y dl o
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2. Nutrient agar
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andu 1.0 ans
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3. Nutrient broth

Beef extract 3.0 N5u
Peptone 50 N3
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4. Arginine broth (Thornley's)

L(+) Arginine HC1 (maoaufSouion lideowdn) 100 nfu
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Peptone 1.0 iy
K,HPO, 03 njy
Phenol red 0.01 n5u
Agar 30 NIy
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1 3 [y Y ) é ' dy :; as
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6. Fermentation carbohydrate medium
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7. Utilization test medium

Beef extract 3.0 sy
Peptone 50 N3y
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1. Methyl red solution
Methy! red 0.8 3y
Ethanol 95% 300.0  Npaang
WIndu 200.0 Nodnas

aza1y Methyl red 1u Ethanol 95% udadudningu

2. (-Napthylamine solution
a-napthylamine 0.5 A3
Acetic acid 5 N 100.0 iadans

36U Acetic acid 5 U TABIM acetic acid 17.4 upita aslutindy udaiy
USuasidy 100 Taadas nuazas Ol-napthylamine 0.5 P31 14 Acetic acid 5 uesia
100 dadans
3. Salfanilic acid solution
Salfanilic acid 08  nfu

Acetic acid 5 N 100,0 danaas

30U Acetic acid 5 UOTHA TatM acetic acid 174 woita astuihndn udanfy

U5uesily 100 08805 91017y azans Salfanilic acid 0.8 A33 T Acetic acid 5 Hosia 100
Hadans
4. H,O, reagent

H,0, 30 N3y

dndu 100.0 Hanans
5. Kovac’s reagent

P-dimethylaminobenzaldehyde 100 fiu

Alcohol 150.0 Haaans

HCI conc. 50.0 Unaang
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6. Bromthymol blue 1.6 %

Bromthymol blue 1.6 NU
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