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ABSTRACT

Screening and characterization of bacteriocin from lactic acid bacteria (LAB) in fish
gastrointestinal tract was conducted. Four hundred isolates of LAB were screened from
gastrointestinal tract of 6 fish species; Lates calcarifer (seabass), Channa stiata (striped snake-
head fish), Clarias batrachus (catfish), Orcochromis niloticus (nile tilapia), Barbonymus
gonionotus (javanese barb) and Pangasianodon hypophthalmus (striped catfish). One effective
isolate from seabass was able to produce bacteriocin and designated Sb2. Bacteriocin of isolate
Sb2 inhibited both gram positive and gram negative bacteria such as Lactobacillus plantarum
ATCC 14917, Lb. sakei subsp. sakei JCM 1157T, Lb. sakei TISTR 890, Lactococcus lactis subsp.
cremoris TISTR 1344, Leuconostoc mesenteroides subsp. mesenteroides JCM 6124T, Leu.
mesenteroides TISTR 942, Bacillus coagulans JCM 22577, Listeria innocua ATCC 33090,
Brochotrix campestris NBRC 11547, Pseudomonas fluorescens JCM 5693T, Ps. fluorescens
TISTR 358, Enterococcus faecalis JCM 5803T, E. faecalis TISTR 888, Staphylococcus aureus
TISTR 118 and Streptococcus sp. TISTR 1030. The maximum bacteriocin activity was obtained
at the optimum cultivation condition of 30°C for 18 hr (12,800 AU/ml). Base on morphological,
biochemical characteristics (API 50 CHL Kit) and 16s rDNA, the strain Sb2 was identified as
Lactococcus lactis spp. lactis, and therefore designated Le. lactis spp. lactis Sb2. The bacteriocin
activity was partially inhibited by proteolytic enzyme of trypsin, 0-chymotrypsin and proteinase
K. It was stable at high temperature up to 100°C for 30 min and at 4°C for 10 days. Probiotic

properties of Le. lactis spp. lactis Sb2 were investigated. It was found that Lc. lactis spp. lactis

I



Sb2 was able to grow and produce bacteriocin in pH range of 2-10, concentration of bile salts at
0.3, 0.6 and 0.9% and concentration of NaCl at 1-5%. In addition, antibiotic resistance of isolate
Sb2 was determined. The results implied that, Lc. lactis spp. lactis Sb2 was able to grow and
produce bacteriocin when culture in pH 2-10, NaCl 1-5% and 0.3% bile salts. The maximum
bacteriocin production (12,800 AU/ml) was observed at pH 6 and in 1% NaCl (12,800 AU/ml). In
addition, Lc. lactis spp. lactis Sb2 was resistant to gentamycin, kanamycin, naldixic acid,
neomycin, norfloxacin, oxolinic acid and sulfamethoxazole/trimethoprim. Sequencing of this

gene showed identical sequences to nisin A.
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2.3 mstiudamsios yusigdunsanad nnuuanisansauanin

uuafisonsanananuennnsz iunumdsg lunsildifanaummzaaluems
Y s Y Q’I’ a ° = A da o a 1
winuda  Smnsoaduastodmsndy  uazhaegdunisiildemsifamsninde
o P a 2 3 o/ ]
uazgaunsonmidinelsa deluidlevmniuemns 5y Bacillus cereus, Clostridium botulinum,
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a v ' I o aa c:’u a A ~
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dudanda isnsadaduunlddnnaroyila (Franz ef al. 1998)
4
nuanGonsauanana s naiasfudimsniyvewuaiiGonguaian 18 (Caplice

. ] a 9 4 =t a d'd = ar 3 1
and Fitzgerald. 1999) fT’liﬂ'N"]‘Vl’di'NIﬂEJu‘Uﬂ‘YlliUﬂiﬂltﬂﬂﬂﬂ‘YINﬂ'ﬁﬂﬂHWﬂuu'}ﬂ "lﬂllﬂ

a d
2.3.1 NIABUNIE (Organic acid)
a ada Y A A a Y r a an
ﬂiﬂﬂu‘l’liﬂﬂ’di%ﬂﬂﬂuﬂﬂﬂliUﬂﬁﬂllﬂﬂﬂﬂ‘lﬂlm ATALANAN LUASNIABIYAN

o ar a

E 4 1 4 ' E
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évadad 51 wazuuaites msldnsaneaeartialis WAUAINITORADATINITIITYVDY
o p . 9 ' v - a 2 o o 2 ' v
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o a *% A A 2 a2 ¢ 2 5. .
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o = i o . o = o u,: =
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‘Umﬁgauﬂ?mﬁ’ (Bojana and Irena. 1998)

¢ d
2.3.2 lalastounleseenlon (Hydrogen peroxide; H,0,)
L4 o an ¥ Y ¥
N Tassuilosoon lamiiluaisi 1@ naszuaunisiunvsdsulusening
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mswsaveuaisoncluanehiivay lufiona awsonuldluuuafisonsauanan
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i g H a . - . 4 g a
nimduasfaduueenisiig superoxide radicals (O”) Uag hydroxyl radicals (OH) Fuilufiy
v ¢ A v ¥ o o & o 2 a =%
aowrad Wennudutuved lalasnueseen leaazauiudiuiunin nezlignslums

o L4 a A A = ' ] v
NMAYLFAVOIFAUNTYDUA ﬂﬁﬂﬂ%uu‘ﬂﬂ’miﬂﬂiﬂlmﬂﬂﬂﬂ’qugﬂi'}ﬂﬂﬂu uax;‘ﬂ‘nau

(Caplice and Fitzgerald. 1999)
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2.3.3 m3iveulneenlaa (Carbon dioxide; CO,)
' 4 4 a
Caplice and Fitzgerald (1999) 51097T A15UeU lasen lAvziia9in
14 ¥
aszurumsnimbmaen lsaldidunsauanAnuuy  heterofermentative W8n91nil

. 1 as asf A =3 9 4 o
King and Nagel (1975) n@1291 30iuarvedduduq naiwisaademsvenlasenled
9 1 LY o o o o’a’ o
1&Tusznannszuaumsndnmsveulasen lode: T dudeszumeulmivesnszuaunis
a ¢ a8 & ) a ¢ w3 o & d
AR5 UBNFIaTY (Decarboxylation) tiazlimsazauyoens uou laoenlam Iuguludiu Suily
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9 o s A 1 1 A v ¥
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' v A s A s o o
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A 24 v s w as o o a1 o
carbon dioxide fixation 1@ %9 autotrophs A19¥iafu ziidFnsimsveu ld14d1035a e
o Y P 'V as aa A s . '
nimsAnyuazitn lefeszuued19@l 2 70 fie Calvin cycle 110 reductive TCA cycle IUNIT
L4 t v oA o [ ]
Tda15uenlungy heterotrophs unasiimvesmsveudininne doulngudansldngladld
d' o 9 A a’: .3 v a L [ s A u’l’ = 1
Tromsieziin ) 1dmu3d laniu szivegiven ledndeg luuyaisesiug uuanisodiu
n aji)::ﬁ’lﬂqiﬂﬁ L‘(’l'”lij Embden-Meyerhof-Parnas 150 EMP pathway (3R oA20 TCA cycle e
~ 3 M m 5 . =§ o Y
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LY P n’: 9 ‘ﬂ' a ¥ = £y d
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(te12316 5ISUADA. 2547)

2.3.4 lnezdtia (Diacetyl)
o U ] o a =Y . )

Caplice and Fitzgerald (1999) Na1IN laosdfiaviin  2,3-butanedione 11U

o 9 A v a R A = A o 0':3
pandagANIoN 1A9INNTTUIUMS NN UBATUYeLUATISonTALANAD FedunstzHiunn

v E4
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. o e’l:l aa lllxl & g P £y
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A a o s a P wa o o a a ady A
nawnnzlundasusiuumdn nazligueaulialumsdudsnmsniyvesgaunidate Tavesl

s/ o dy 1) sloy 0’: =Y ‘g
msademslaezdiavuluseninams lihmiaen 1o (hexose) HAZUNATIDINNAYUIIN
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N CA a a . . v aan a -
513A19Ae oy F1nBU (acetoin) Krier ef al. (1998) 31091 lnvzdhauazuuaines lodu
[ [y n’/’ o o a . £ o 0’:
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A A aa a '

LL‘Uﬂ'VlLiEJ‘VIL‘]JuLL‘]JﬂﬂLiEJﬂﬂIiﬂWNmuﬂ‘m’ﬁ (food-borne pathogen) t¥U L. monocytogenes,

C. perfringen, B. cereus {102 S. aureus



2.3.5 303U (Reuterine)

ydd' 1

SaneSuiifemaniiin 3-hydroxypropanol azmoin afmauiiunsauas
A10ilunate (Axelsson er al. 2004) ?'Mﬂ?ugﬂwﬁmﬁ'u“luszaz stationary phase V84
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Humeiugisanuaunsolunsdednlaie #elauazTalsTada (Caplice and Fitzgerald.

1999)

2.3.6 HUAIMD310%U (Bacteriocin)
1 4
uuARGonansyUINUAzINTNALMINIsaNaALDAmMSS TeFu 14 tazausaih
e a = a =3 ¥
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] 7 1 4 »
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U d”d ey 1 ;) P Jd 1 P 9 Y]
nquiliiguiaudalumsnudenruion samelumowdInaudosaeseziilnssadndnyae
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’ [ ' ' a a dAa a . £
Tungu e amnsaiuiuaengy Taonduusaiununmes TeFuiilinsnesiiTu cysteine niis
. . . =] o .y o . [~ 3 1 1 d' (F-) a .
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iHussnszney 1AuA lactococcin A 11AZ acidocin B
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M99 2.2 AT NUNFIAVBAUANDS 1oFUNHAAINUUANSENTALANAN

class Subclass ANy
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A o 2 A =) o 4 LS a 5’ 9 kY
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HUANDS LOFUNADINNITRINIUI WA UUBY histidine protein kinase (HPK), response regulator
a a [ d
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Cytoplasmic Membrane
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o) s 5 ; 2 ) N . as_a
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< s s a Y o do o
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' o a Jd i d i 1
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a a ' g L . ' { g o v 13 o @
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a a 4 < ' z
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Tuanauuamesledu  dlldszyuanszidridudmirvesoa I atlahiweruues
1 ¥
nuansuthmine Fafilszyavlaedudhgiu (Abee. 1995) ndanmiudated ¢ luluana
¥ v
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o Ay d o Y a ' ' oA v J o Y a =
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8

Deep-bodied crucian carp  5.2x10 4.8x10"  Lc. lactis (20)

TUNAY Silver carp 72x10°  52x10° Lec. raffinolactis (20)
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Deep-bodied crucian carp  1.3x10°  4.4x10°  Le. raffinolactis (20),

Lb. curvatus (1)
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IndunuuafiGonsauananldlumsny@ula 1Aun thiamine : BI,
. ¥
riboflavin : B2, pyridoxine : B6, cyanocobalamine : B12 146i¥ nicotimic acid wennniluaNGy

@ . .. . . . o . . . ..
‘lJ’Nﬂ’lUqu}?’l’ﬂﬁmi nicotinic acid, pantothenic acid, biotin, riboflavin I8 folinic
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u‘]JﬂVlliUﬂiﬂllﬁﬂﬁﬂﬁ'm'liﬂﬁl‘lfu'm'lﬂvlﬂﬂﬁ'lﬂl]i&ﬂﬂ%'lﬂ monosaccharide
¥ 1 4
szinmiaa pentose 1YY arabinose, ribose LAY xylose 11919 hexose (¥U fructose LA
¥ b4
manose WA disaccharide 1%W maltose 111914 trisaccharide %1 maltotriose LAzl polymer
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Hagi et al. (2004) 'ldvhmsmansadSouiousiiavessimisildbe
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MRS agar Peptone 10.0 AU
Meat extract 8.0 NSW
Yeast extract 4.0 n5u
D(+)glucose 20.0 AU
di-potassium hydrogen phosphate 20.0 A5Y
Tween 80 1.0 N5V

Tomato juice agar Tomato juice 400 laddns
Neopeptone 15.0 N3y
Glucose 20.0 AW
NaCl 5.0 nfu
Tween 80 1.0 Ny
Yeast extract 6.0 AU

Soluble starch 0.5 ATU
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FIABINT dulszney dadusorin/iuas 1303

GYP-BCP agar D-glucose 10 N3y
Yeast extract 10 A5
Polypeptone 5 N3Y
Nutrient broth 5 N5
Na-acetate trihydrate 2 N5u
Nystatin 0.1 AW
CaCoO, 5 A3y
Bromocresol purple 0.06 AU
Agar 12 AW
MgSO,:7H,0, 40 UadnTy
MnSO,+4H,0, 2 ndnsu
FeSO,-7H,0, 7 Uadniu
NaCl 2 Jadnsu
Tween 80 10 Nadans

Lactic agar Tryptone peptone 20 AU
Yeast extract 5 nSu
Gealtin 2.5 N3y
Glucose 5 A5y
Lactose 5 nSu
Sucrose 5 AU
NaCl 4 A3
Sodium acetate 1.5 nN5u
Ascorbic acid 0.5 N5U

1 : AnlaeeIn Hagi et al. (2004)
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Itoi et al. (2008) 51091U71 lumsaausAIFOLUAREUIINTZUUNIUAY
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9M1590Uan puffer (Takifugu niphobles) 1avldo1m15 MRS Falimsld Ixfounaslsanu
¢ o ¢ o ¥ a i) ' i - ar P 1a
Wty 0-4 nlosidud 9w 1¥i¥e Le. lactis subs. lactis 1955y 18An 1 iWeifisufuomish il

msld ImAsunas lsaluemis MRS
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Lactic acid bacteria

Lactobacillus plantarum ATCC 14917" MRS 30
Lactobacillus sakei subsp. sakei JCM 1157" MRS 30
Lactobacillus sakei TISTR 890 MRS 37
Lactococcus lactis subsp.cremoris TISTR 1344 MRS 30
Leuconostoc mesenteroides subsp.mesenteroides JCM 6124 MRS 30
Leuconostoc mesenteroides subsp.mesenteroides TISTR 942 MRS 30
Enterococcus faecalis JCM 5803" MRS 37
Enterococcus faecalis TISTR 888 MRS 37
Streptococcus sp. TISTR 1030 MRS 30
Other Gram-positive bacteria

Bacillus coagulans JCM 2257" TSB-YE 37
Bacillus coagulans TISTR 1447 TSB-YE 37
Listeria innocua ATCC 33090" TSB-YE 37
Brochotrix campeatris NBRC 1 1547" TSB-YE 26
Staphylococcus aureus TISTR 118 TSB-YE 37

Other Gram-negative bacteria

Pseudomonas fluorescens JCM 5963" TSB-YE 26
Pseudomonas fluorescens TISTR 358 TSB-YE 26
Aeromonas hydrophila TISTR 1321 NB 30

ATCC = American Type Culture Collection, Rockville, Md

JCM = Japanese Culture of Microorganism , Wako, Japan

NBRC = National Institute of Technology and Evaluation (NITE) Biological Resource Center,
Japan

TISTR = Thailand Institute of Scientific and Technological Research, Thailand

MRS = de Man, Rogosa and Sharpe (Merck, Germany)

TSB-YE = Tryptic soy broth (Merck, Germany) + 0.6%Yeast extract (BIO BASIC INC, Canada)

NB

It

Nutrient broth (Merck, Germany)
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awnsiasaeildlumsinnsivequnid
1. 'El‘lﬂ‘]ilﬁytlxu‘%ﬂq A5 de Man, Rogosa and Sharpe (MRS, Merck, Germany)
2. 91113 lé’mlé’ﬂqm Tryptic Soy Broth Yeast Extract (TSB; Merck, Germany +
0.6%Yeast extract; BIO BASIC INC, Canada)
3. 9IM15 L‘é’ml‘%ﬂq #35 Luria-Bertani broth (LB broth; Biolab India)
4. 9115 té’mﬁ;’ﬂ’q 735 Nutrient broth (Merck, Germany)
5. Agar (Criterion, U.S.A.)

6. Peptone from meat (Merck, Germany)

¢ A A
qﬂmmuavnmama
L‘IIE] (Lammar Flow Clean, MICH.CITY IND. 46360, U.S.A)
mwwmfa (Incubator, BD395381, Thailannd)

eSvg e53

2

3. 1A3 DAY (Shaking Incubator, VS-8408 SFN, Korea)

4.1 ?m"ﬂmmm (Centrifuge, Centrifuge CR 31, France)

5. 1n393AMMI8% (pH meter, EUTECH PC 510)

6. 1n30e%a I meriion 2 dmia (FX-200i, Japan)

7. §uaudia -20 e UBAIFUA (Sanden Intercool SEC1000SBD, Thailand)

8. TuTasiw (Microwave, TRX-249M, Korea)

9. Hi’l'f)ﬁ}si ‘N"IL‘T; ® (Autoclave, High-Pressure Steam Sterilizer ES-315, Japan)
10. é’a‘um?muf’h (Hot air oven, Memmert series INE-INB, Belgium)

11. Lﬂéﬂ\‘ia‘u ARIDU1 (Stomucher Bag Mixer 400 interscience, France)

12. Lﬂ?mﬁ wWnla I nfiwes (Spectophotometer, Ultrospec 1100 pro, England)
13. Lﬂém’s’ﬂﬁ'lmi @ﬂﬂaullﬁ 1 (Ultrospec 1100 pro, England)

14. ‘lgﬂﬂxﬂﬂi awadianlns IN5Fa (electrophorysis, GelMate 2000, Japan)
15. m?mdwmwma (GeneGenius, A division of synoptics LTD)

16. m?mtﬁuﬂ?mmﬁxgum (MyCyclerTM themal cycler, Germany)

17. Tulastlile (Autopipet, Gilson, Germany)

18, uRunseailneaibe v 0.2 T lnsiums (Pall, U.S.A)

A Yy ¥ oA o o
19. Lﬂiﬂ\illﬂ?ﬂiﬂﬂ@ﬂﬂimﬂu"] muflu
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1. URAIFENAITUBILA (Scharlau Chemie S.A., Spain)
. T%Lﬁﬂuﬂﬂﬂvliﬁ (Ajax Finechem, Australia)

. N1¥B500 (APS Finechem, Australia)

WM

¥
. 1137UN159U (Prolabo 294365H, Thailand)
adou'lans on lad (Ajax Finechem, Australia)
.nsalalasnanin (Merck, Germany)

o ¢ o 4
. pans@sa 95 1Wosirua

W =N N W

. e 15a9a (Vivantis, Malaysia)
9. Bile salts (Sigma, New Zealand)
10. Proteinase K (Sigma, U.S.A)
11. a-chymotrypsin (Sigma, U.S.A)
12. Trypsin (Sigma, U.S.A)
13. Proteinase K (Usbiological, U.S.A)
14. EDTA (ethylenediaminetetraacetic acid disodium salt) (Univar, Australia)
15. Tris (hydroxymethyl) aminomethane (Research Organic Inc., USA)
16. Sodium dodecyl sulfate (SDS, Bio Basic Inc., USA)
17. Lysozyme (Sigma, USA)
18. Phenol (Merk, Germany)
19. Chloroform (Merk, Germany)
20. Isoamyl (Merk, Germany)
21. Isopopanol (Merk, Germany)
22. Sucrose (Bio Basic Inc., USA)
23. Ampicillin (Sigma, USA)
24. Isopropyl-B-D thiogalactoside (IPTG) (Invitrogen, U.S.A)
25. 5-bromo-4-chloro-3 indolyl-B-Dgalactoside (x-gal) (Vivantis,
21. Standard DNA 1 Kb ladder (Vivantis, Malaysia)
26. Standard 100 bp plus DNA ladder (Vivantis, Malaysia)
27. aduie 1wswes (Fermentus, USA)
28. 1X Taq Buffer (Fermentas, U.S.A)
29. 10 {ind lwa1 dNTP (Fermentas, U.S.A)

30. 2 {ad 1ua15 MgCl, (Fermentas, U.S.A)



31.7.5 gﬁﬂﬁ'ﬂ\’liﬂﬂ 5805 T aq DNA Polymerase (Fermentas, U.S.A)
32. QIAquick Gel Extraction Kit (QIAGEN, U.S.A)

33. QIAprep Spin Miniprep Kit (QIAGEN, U.S.A)

34. InsTAclone "PCR Cloning Kit (Fermentas, U.S.A)

35. DMSO (Merk, Germany)

36. Ethanol (Merk, Germany)

o) 3aue
1. Amplicillins (AMP 10 pg, Oxoid, England)
2. Chloramphenicol (C 30 pg, Oxoid, England)
3. Cephalothin (KF 30 ug, Oxoid, England)
4. Erythromycin (E15 pg, Oxoid, England)
5. Gentamycin (CN 10 pg, Oxoid, England)
6. Kanamycin (K 30 pg, Oxoid, England)
7. Nalidixic acid (NA 30 pg, Oxoid, England)
8. Neomycin (N 30 pg, Oxoid, England)
9. Nitrofurantoin (F 300 pg, Oxoid, England)
10. Norfloxacin (NOR 10 pg, Oxoid, England)
11. Novobincin (NV 5 pg, Oxoid, England)
12. Oxolinic acid (OA 2 pg, Oxoid, England)
13. Tetracycline (TE 30 pg, Oxoid, England)
14. Sulfamethoxazole/trimethoprim (SXT 25 pg, Oxoid, England)
15. Oxytetracyclin (OT 30 pg, Oxoid, England)
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fonssuveuuames leFuuvesemsifoutemarfdudaule (cell free supematant) iz

I 4 » »
wiSuauseR106191auN3 spread plate (Log CFU/mI) %A 2 9213 flunan 24 $2Tua

3.53.3 manareuguauiamsuiulysluledn
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