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ABSTRACT

Software FBIdent version 1.0 was developed by Komruchagorn (2005) in order to
facilitate the identification of some food industrially important bacteria. This project has
evaluated the use of such program in the part of some Gram negative bacteria. Fourteen strains
were observed their morphology and biochemical reactions according to the suggestion of the
program. Those test were Gram staining, motility test, catalase test, indole test, methyl red test,
Voges Proskauer test, urease test, nitrate reduction test, arginine dihydrolase test, deaminase test,
gelatin hydrolysis, citrate and glucose utilization. The results of all labolatory tests were then
compared to the data shown in the program. It was found that two test, motility of Morganella
morganii and urease production of Providencia rettgeri, did not match with those in the

FBIdent program but the rest of the tests were correct.
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2.3 dnuaiEMIFag1Ine (Morphological characteristics) (08135, 2547)
2.3.1 UfA3eNmsAaduNIH (Gram’s reaction) 71315 NUULUANGUMUTNYUZYD

= = 1

msandeonldidiu 2 nqu Ae WinhAaFi1au09 crystal violet 130091 ‘Gram-positive
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Lﬂum‘iaﬂ’ﬁﬂlm ‘Gram-variable’
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= o ) =l
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4 = oa v o 1 s = [
a8 bacillus V19rialviatazgls wvsuwaduanaiumeldanzuadeau@eiiu
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ar = o d . £ 1 ar - 1
2.3.4 N19AIFENAIVDILBAD (cell arrangement) Tamwiz cocci magﬂmﬂuﬂqu
Ao [ c:w a 1 [} 1 (Y o CaL
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2.4 dnuauzvealnlall (Colony characteristics) (Y135, 2547)
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1% colony vaauunRGunatesialfuana19iUAINEITUSIA



2.5 msnageulfasenmaesaunil (Hunu, 2537)

i 4
2.5.1 mInageumstAaeuil (Motility Test)

A4 & 4 £ - 4 o qw

MInaTaUA N0 luMmaUNYeuTe  Wesnneluranwan Faild
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wuafSonsamisnou i TTC Falififddad udiaad TTC Wunzneuveudiad
=1 =Y aa = A o oS a
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2.5.2 msmnaummmmm“lunnwamau"lcnmmmmﬁ (Catalase Test)
& o Aa A = o =
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3/ o v e = Q 9 e o
winlavulFesndu ezasuveslalasawizsudidueendon mldiAalalaswues
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aawlalasnunlosoonled 1Nt aeendgou wagih
2.5.3 MISNAFRUANNANIToIUNMTaTI9euIna (Indole Test)
ASNAAOUANUMIT0URUANSY  TumsHandu laaninnsylawy (Trytophan)
A ::lw 3 . = o
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3 - =] EN o A R . R .
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@ & = .
(Taeton l1] trytophanase) FIA1U1I0ATI9WAN 1AIANISATIVADY indole Taald alcoholic

. . = 9 o an @ w A a9 9 = =1 '
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SUAN 1% 1un1ss9doudulaafo Kovac's reagent Wag Ehrlich’s reagent 16l
. = 1 ET =y a‘ = 3/
Ehrlich’s reagent a1 lwnn Kovac's reagent vazl¥lunsestnaovdu laannan 14
A § d oA . R . ) ar
mmmﬂmﬁUﬂquuauxsaiﬁﬂﬁ Lmznqumﬂu Nonfermentative gram negative bacteria ¥ 71
34 o A A d s
Kovac’s reagent 19 1UN158MUALLATNIS0I9A Enterobacteriaceae
2.5.4 MInaaeLAiasa-Nian1sduea (Methyl Red-Voges Proskauer Test)
¥
mMsnageunNuAIsavesuaiselumsHaansalSumanng  nnthatanglae
[ a Aa ' = = . o dw 9 3 = J
wazldiwanannisona1  oxd IMdU(acetoin)  MANNITNATDUI ¥ IUAITINUNUUANLT LA
Enterobacteriaceae
= 4 ] v T -
L!“]Jﬂﬂ!.?U’Nﬁ Enterobacteriaceae LL?JQ?JE]ﬂL‘ﬂ‘Ll 2 HOY ﬁﬁ] ﬂqu‘iﬂ%’ﬁmﬁﬂNﬂﬁlﬂiﬂ

= o = 1 = = oy =
DUNTOUINWNUVAWWYUR LB Escherichia coli ISHANNTALUDNAN NIADSHAN ﬂiﬂﬂ@';ilﬂ
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1 A

o3 1 =y
Wy muﬂqwaawﬂﬁ butylenes glycol %W Klebsiella sp. A% Enterobacter sp. HWAA
= ad = = s
A3ABUNTETN uazwaald 2,3 -butanediol 1HuwaNAAYAN
9 ° o oA Y &
MR Test 1 lunmsiumnuuniionquitlinia umsnaaeunnumunsoveude
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. 4 g a AdAaa ! Qs =
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2.5.5 manageuaNNansalumsaiiueulviigiea (Urease Test)
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nsnageunueu lnigsiea  Tasawaninmsdeuyseld lduenTude G ldfes
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WY wazilasuddudmmesvedsiusasanndvasutluduas  e1v1nRsurenls e
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2.5.6 MSNATBLANUAIINTOIUMIIAINIUINTN (Nitrate Reduction Test)
== ) o o d =] (13
aMsnageuaumsoveuuaiselumssad lumse Ididlululasd wie Ma
a4 A 1 = o ad ]
Tulasou upafSenausomelauylildesndiau  uazldmsetiunsd wu luwia
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1] do o
2.5.7 MINATOVANINTINITOIUNTHOHDI1TIHY (Arginine Dihydrolase Test)
o 'S P ¢ 'S A = a o Y
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2.5.8 MIinagevAailiua (Deaminase Test)
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2.5.9 MmsnagaUANUMINaluMsHoamIAY (Gelatin Hydrolysis Test)
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adj d‘ -aq' dy d” = ] .
Wuveunarfguugial omiseadenldlunsnadey ¥y Starch gelatin agar uay
Nutrient gelatin medium
2.5.10 MINATDUANUTIINIDIUMSIFVANIN (Citrate Utilization Test)
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2.6.1.2 DMSHUATIEN (Synthetic media W30 Chemical defined media)
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2.6.2.1 19U 57ULAY (Enriched media)
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1. Aeromonas caviae
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d:‘ ~ d.yw ov =) v uy ny a o d:‘ ]
wernaiilnnulmimieonetns vuriladuwyenslsalupy dar uaz

L4 ar
wynd Taomwizdawznuinn (Auiynsg, 2548)

2. Edwardsiella tarda
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3. Enterobacter intermedium
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6. Kliebsiella pneumoniae
o T 1
AuwnaiiGounsvay jUaduvou vwnandeilszua 0.3-1.0 lulnswes
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INuYDUFD Klebsiella pneumoniae
d{’ :?Jw é dl o Y o ayu = = 2{’
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7. Morganella morganii
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ar o3 g 1 = - a <&

{adhusene lsaluuyviiuaumguasmsfage lumaduilomie e

[ [V - ) = A = di‘ o o A

wutesTudihenmesmuilaari: Bunadu 1 deu wuluuwadae uasfuilunuanise

atdwmlumsi idawdr @unds, 2539)

8. Providencia rettgeri
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9. Pseudomonas aeruginosa
WunweiFeunsuay  plshafiuvenasimielfudndes  udluidlunden
wadsivuienie 0.5-10 lulaswas 011 1540 Tulnswas maoudlasldivaneani
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I’V]}JSIJ’EN!‘?;@ Pseudomonas aeruginosa
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10. Salmonella sp.
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dmiumsnTylizuin 37 sarwaded Nguual 42 0aruyasod Salmonella sp. 137
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pafuuaNGeduq laan saeneslunsnigogszning 4.1-9.0 A1 water activity (a,)
o o o a ] as ag @ o d
Agadmiumsesylszum 0.93-0.95 anuanin lumsnuiounanantuiuiumeiug
(U341, 2550)

TNYY0UTD Salmonella sp.
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11. Serratia sp.
o A A 1 v
WunuaiSounsuay gUHaduveu nhalszunm 0508 Tulasiuas o1

% ; { P ' o . =
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TnuoED Serratia sp.
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#0111 (Sharp , 2008)

12. Shigella sonnei
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14
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Isafiafe Yredounis e nezmwduynideavwenduiiegense aauldonasu
o T =l :, a o L4 =04 = v A
e 114 voumde (duiwezdioninslad  Shigella sp. ynatlFdyndlsvivilinyly

o ] o = ¢ a ¥ = y
fagtiueznelsaluuyps  msfelsaluwypdifationnnisAnte Shigella  dysenteriae

Ll = i A o
AoldiAanNuguussigadionzi linmeld sesasunfle Shigella flexneri , Shigella

& [ 1 i 3 = z:lyq 1 4
bodii Wag Shigella sonner Faomsaulvgeziluudermiioads linfifansd lasms
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A [} = -
IBNITAUUHUNITIVY

3.1 uﬁafqauﬂ?ﬁ
1. Aeromonas caviae
2. Edwardsiella tarda.
3. Enterobacter intermedius
4. Escherichia coli
5. Hafnia alvei
6. Klebsiella pneumoniae DMST 8216
7. Morganella morganii
8. Providencia rettgeri
9. Pseudomonas aeruginasa TISTR 781
10. Salmonella anotum
11. Salmonella enteritidis DMST 10633
12. Salmonella lexington DMST 4412
13. Serratia sp.

14, Shigella sonnei

a A o
3.2 91Ny aLIRS I I9IAY
1. 915UV NI OUN (Nutrient agar)
2. DIMI5IMATUATBUN (Nutrient broth)
3. 2,3, 5-triphenyltetrazolium chloride (TTC)
4, miazawﬂ?ﬁﬂaa"lﬂmﬁm (Crystal violet solution)
5. a1sava1sunsy e 1oAY (Gram's iodine solution)
= o o o o
6. @1sazalvENausanogoa 95 1lasIHURA (95% Ethyl Alcohol)
7. @108 NI WY (Safranin solution)
8. arsazatwlelasmunloseonlednnududy 3 nlefidud 3 % H,0)

9. gsazaUUNAG A (Methyl red reagent)
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10. esazae IauInd (Kovac's reagent)

11. myazansusariuunnea anududu s wosiFua (5% d-naphthol solution)
12. msazane InunaFoyleasonlod anududy 40 wosidud (0% KOH)
13. A1sazatensagan1iian (Salfanilic acid solution)

14. asazaeuoa-uunAiaolu (O-napthylamine solution)

15. ﬁﬁa:mﬂl,ﬂﬂg?ﬂﬂﬁﬂulﬁﬁ‘(Ferric Chloride)

16. msanavad (Yeast extract)

17. W Tau (Peptone)

18. ’cTTiETﬁ'ﬂL‘l'f’ﬂ (Beef extract)

19. a-ﬂgiﬂ’d (D-glucose)

20. 198U (Gelatin)

21. ”g’u (Agar)

22. ﬁywﬂﬁ"u

23. gﬁﬂ (Urea)

24. Twdsunnn’lsd

25. lalmdonlelasnuroaila (Na,HPO,)

26. ‘laTwumaidion leTasioudoaa (K,HPO,)

27. uuntlideudamaelaz lawsa (MgSO,.7H,0)

28. nsadaRa3n 1idudu (conc.H,80,)

29, NuDAITA (Phenol red)

3.3 ginsol

[
o,

a2 o a a A [
1. douunfisouignindes 1 lunaeananes
v oA A
2. 8o (Loop)
4 4 A o
3. WuAsyoila1utuns (Needle)
4, o'lad (Slide) waznszenilae'lad (Cover Slide)
¥
5. TUNZIHD (Petri dish)
¥ } 4
6. VIADIMISAVUYD
=4 4
7. AxNYDANDann

Y A Qo = o/ N t
8. 11599119A7 AU 19 (Autoclave) YDIUHN Hirayama §M HV-50
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9. 1NT09%9 2 AWKUL ¥BIVTHN Mettler -Toledo (Thailand) Ltd. 34 PG5002

10.
11.
12,
13,
14.
15.
16.
17.
18.
19.
20,
21,
22
23.
24,
25.
26.

INTRITI 4 FUHUL UDUTHN Mettler-Toledo (Thailand) Ltd. 31 AG204

1nT09IANIDY (pH meter) UBUTHN BEC THAI JU cyberscan 2000

b

t!y o] = a o =y QIJ o @
UIDNOUHANY 37 DIFUHHHUT VDIUITHN "lcmaumwﬂiﬂﬂwu 109

q o

=

= o

¥
wonguugil 25 BIRUTAEY YBIUTHN SHEL LAB

By By By eSBe
=2
=

v 3
(U190 (Lamina flow) ¥9UTHN [SSCO §U BVT 123
Hugungil 4 osruvafied ¥9UTEN SANYO
MaoANAABIHUNGYI (Test tube)
N321DNA9 (Cylinder)
firned (Beaker)
Julsalsuias 1, 5 uaz 10 Uanans
&
yanTedtlasaiie
¥ o
NADIYaNI IAL]
NaaARAN 1Y (Durham tube)
W13 Huma
NIZATHNITO

T1lsunsu FBIdent NO3FU 1.0

Oil Immersion Objective

3.4 3EM15Naa0l

o o <
3.4.1 1fUTUSMMEBRUFYRUNIE

o = =) ot
s mmenuiyaunsdunsuaunt Iulysunsy FBIdent 1193

o 4 o

@ 1 g
¥ 1.0 AUV AINUY

9
ar A

o o = o
SITWAYRUFYAUNTO Al

34.11 antiudsvinnmansuazna Tulaguralszme lno (32)
1. Pseudomonas aeruginosa TISTR 781
3.4.12 aamiuiteinnmanaissugy
1. Aeromonas caviae
2. Enterobacter intermedius
3. Edwardsiella tarda

4. Hafnia alvei
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5. Morganella morganii

6. Providencia rettgeri

7. Shigella sonnei

3.4.1.3 HoufiiamsninIndiinonlszygnd  enzinenand  aaniu-

waTuTadwszeeundudnunmisaiansziia

1. Salmonella anotum

2. Salmonella enteritidis DMST 10633

3. Salmonella lexington DMST 4412

4. Serratia sp.

5. Klebsiella pneumoniae DMST 8216

6. Escherichia coli

a o

o = o d [3 9/ SJ&‘.’ o ) a o
unduniommimauenld ldidenvigns  Taoain (Streak) LMo IMITLAIT NATHUN

9

¥ = 1

a ﬁy o=y q«d' b
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PR 1 o

3.4.2 matfuinyuveuuanie
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=y oA =1 > o’», 9 o a o kY
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v a o o
91113 1l (Subculture) Nnq 2 gl taznnaineuyinminageu

I o ael &
3.4.3 MINTIVABUIYOYAUNTIVUNUG Y
=S 1 = o d - |
3.4.3.1 Anvzdsisvesgiuniduazmisandunsy

duwaiGoinSauuemisudsiuaSoun (Nutrient agar) (MAKWIN N) 01y 24
& o o y & ' o
#1Tus wdouunsulavldalad uaznszaniaalasnazern voathndvuasuuirualaa |

= =1 Y ¥ a ﬁy A [l ﬁy Y a df =

vea luilSuandntdes  1diadisdefidiunisaiyesudadsgesinvasanaasaluilim
o s/ ) g Aa o ar nv o 1 I'4 o) g dy 3
@ntes surenaauIdUlawananautursaInauLuLHue lad inasendeanisdon

P g o ' i ] ¢ d a o o a
vua'tas  Aeldudad 9 llavurunlad W 2-3 ass weliwadidedasua’lan wSow

o ai’ 4 ] a  w <

aladuvyilidoazury vuaaisazarwnsadalaleda (Crystal violet solution) (MAKRUIN V)

A 4 4 - @ 1 qya W A Ay Py v e Y ¥ @
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3 1 »
o N o 1 1 ¢ =
azonlavdaoslmiviuiug  udmeamsazawuniuleledulvvusesmilss a3
= a 3/ ' H = Y = d
Wi 1 wf masazanaunsy leTeduna drakmi yedeendlgesazaruenialeansged
¢ d o a A ¥ ¥ oy
95 103 IHUA (95% Ethyl Alcohol) (MANWIA ¥)  WIUUszWIa 30 311 ud A 19H A3
»
#L01ANUR NTUFUAIENTTANFY LA ITOUNUA WA 1T Az W IWI 1LY (Safranin Solution)
LU - o = dqy Y v r.;y @ 9 o
(MANUIN 1)  Iuvusesadiosuiu [ 1 MENe A1emutinug Fudenseaygy
¥
= L. 3 o 1 4 ¥ g o . . . . !
el umm"lﬂﬁmmunaﬂwamsﬂuh Oil Immersion Objective “lﬁ’um%'mmq 04
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Y Aa A g g 1 t ] @ A [
Tuinjuuaiionmuuualadudazunu 931519 mstaduadivourad uaznsdadunsy
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& limiloudu dounansnandszaoumuniiveuunis sxtiaiuuanalafiu
=) a o g o o oo
HALIN (raaARdNIveIRsaRa 12 loadalunuaiisounsuuan
& a0 A
Haay  adandunsvesrhiiuiadhuiuafiSounsuan
3432 mInaaeumIndeun (Motility Test)
& A = . . v o
Ugnifonsuuemisnagoun1snioun (Motility medium) (M1AwuIn n) JaglHmaw
= t; A df 3 a ; 1 = =
wuFelawassnandouds Wakouaazriaunialuomanses andszun 3/4 ¥9a9 M3

= =]

[ [ » [ ]

Uuiigungil 37 esruwarioa 24-48 $9lue uFeamnsamdoui IdezlisesnisnTyoen
= ¥ ¥ ¥ 2 ¥ g o = A a e 2{

vinsesiume 1l desmsnaaeumeIdiiudnvusnmsniyvewuaniGeluomsiasauye
I ¥ +

Tapedaay seAsuAl 2, 3, 5-triphenyltetrazolium chloride (TTC) asluemsiasade 1o

A Y d Y daa

aa a Qe a =& o 1 d a
puaiseT s oy et TTC v hififdigaan uda3ad TTC Wuaznouvsdlad
o = da =
1IR3 (Formazan pigment) 1THHUATIUSNMALMSIAT YDA Y
2 . 4 I
HauIn Worsay lnauuafiunanszateluimaen

3 ]
HAAY @SR WIZUTIRLUINUN

3.4.4 MINAAOUMITAA
= d

3.4.4.1 ManaaeuANNaINIalumMINaney lwsiuan e (Catalase Test)

& d = = 4 . ¢ oA ad [
Ugnieasiuemisudislineioun (Nutrient agar) (Mawuan n) vuiigamaifvinzauiy
o ' a & o { P
na1 18-24 ¥lue IFAoFemndsasvudlasnazein udmeamisazaiwlalasswiles
¢ ¥ @ fd o ¥ a @ a A A
pon ladanutudy 3 Wosdua 3 % H,0,) (Maruin ) SriidewAmiaduuansinge

¥ ¥
awsoadrveu lmiuaanaa ldnaduurnusd ilwewdanavuuaasings luannso
kY g 1Y) = s

aeulmivpamaal@iwatluay msneaeuanuamsolumsnaneu laiaauas

iy y&' A= o g =t v A aan v ;’l’
ﬂmhma‘wnmq 18-24  F1lus stwmu"lqsmmﬂnaaﬂ:11agmwwﬁluwaawnmﬂmmu
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¥
@ @

4 3 [ 1
Ay WaauUaoy (false negative reaction) o unnduldminld¥enliogiu 24 ¥3Tus
] ¥ ,j’ o .::' Aa A g A =4 o =4
naz lun Mo Rduannovsnldeanay magludadoauasiion laduanuaa 39019
113{’Hﬂ'ﬂ 2nasu (false negative reaction)
= &Y
Wauan inaveosung
waay lLunareaufe
3.4.4.2 MINATIVANUTINITOIUMIA3199H]Aa (Indole Test)
¥ v
aedendesnisnagevadlueimismaInidlau (Tryptone broth) (MANWIN A) 1l
P =Y a o M Y
Hgamgil 37 esruwadoa iunn 24-48 42Tus nareumsaiedulan lasnamazaiy
o = 1 =1 a A
Taund (Kovac’s reagent) (NMARUIN ¥) 1-2 Hoa AL IUTyuoulnnIoduaufinh
v
= 1 o t = =y
Avthuansiuyeamtsned 1o lal Tryptophanase toens Tauluamislaoulaa
1 ¥
WaLIn HATHAIARITUDY
[ |
Haay el
3.4.4.3 MINATOUUNAITA (Methyl Red Test)
1 f a =] A 1 e
B NABINITNATDUAL IUDIHITOUDI5-IN (MR-VP medium) (NANUIN 1) LUA
auvigiveavIogungil 37 sswrwadva una 24-48 $2lus asraua Tasneaasazay
) ¥
IuAasA (Methyl red reagent) (MANUIN ) 5-6 veaad laedTumsons s Taddasniie
Y a a ‘: 1 e 9f dy dy
duiaduasuuaaiuuaiSoasvasaoenuilueminfoadoe
NaLIN NAdLAAA
= - - b4
WABL NAHABIHI DAY
= I3
3.4.4.4 Msna@evunanmslivea (Voges Proskauer Test)
t 4 o -] o e 1A
MABNABINIINATDVA IUDIHITIONDIT-IN (MR-VP medium) (MANUIN 1) VLN
o [~] @ 1 ¥ a aa 1
amungdl 37 esruwaua 1unan 24-48 43103 nadou lavao¥oun 1 daddns lalunaen
a a -4
nanesnazomANaITazawuear wuinea  anududu 5 wedikua (5% Ol-naphthol
= a aa a o
solution) (MARYIN V) US1A5 0.6 Taddas ududnasazare Twunadou lenson lod au
o od o = o aa 1 o =]
Wudu 40 Wosiua (40% KOH) (Mawuan v) USuins 0.2 Hadans woldwauiu dud
= 3 =y r oA A = ) =
uaunavunely 5 ik varsuuafiSelinsHaness Indu

NALIN AUAINIEIY 5 UIN

TR G IR
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¢
3.4.4.5 manageuanuannsalumsaiiueulaigea (Urease Test)
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3. Enterobacter intermedius
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6. Klebsiella pneumoniae DMST 8216
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9. Pseudomonas aeruginosa TISTR 781
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10. Salmonella anotum
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13. Serratia sp.
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