v Y

a a 4 v A o Y ; a o o
FUINNUNUE f‘lﬁﬂmﬁ@ﬂLm3‘WGJJ‘Ll1ﬂﬁ1l“]fE]IW§VlUI’EJG]ﬂﬁ1Wi‘Uﬂﬁ

naanaasalamiin
v K a =\ 4
UNANE PWANUTEH AT
stadszdian 46063408
USayan MOIFAATUHT NN
) aA
TMUIN ma 1y 1agaInn
W.¢. 2550
r.'d' =3 a Aa d - J A
210158 INeNHNUS HELAT. Q30 UINANTA
c’d' a a d v ] @ o o
210138113 InenuNUE I HELAT. ATy WUTHONY
U |
UNAAED

=2 :JI dy Y o a d o A a
ﬂﬁ‘ﬁﬂfﬂﬂuﬂiQ‘LAhlﬂ‘lfnfﬂi’J!ﬂi1$°H°H1%11!’)14L!“]Jﬂ‘miElﬂﬁﬂllﬁﬂﬁﬂmﬂlmuuﬂ’Mﬂﬂﬁl
dy 2/' @ ll 1A ~ A a [l 1 5 =< '
LLﬁ&u’E)ﬂﬂWﬁﬂﬂﬂ‘ViiJﬂ 15 @I0YN W”U’NllLlﬂﬂﬂ!ﬁﬁlﬂimlﬂﬂﬂﬂﬂgﬁlu%ﬁﬂ 31070 D9UINNIN

4

9 = @ o Yo A A A a o o =
2.1x10 Iﬂiﬁuﬁﬂﬂiw %1ﬂuullﬂﬂﬂmﬂﬂllﬂﬂﬂliﬂﬂ‘iﬂuﬁﬂ@]ﬂ‘ﬂ\i‘l"illﬂ 138 hlfJIG]SLﬁGI HIANRN
2

Y
[ a Y 1

@ d A 4 {
M3fudaraunsdriaduzalduniye Staphylococcus — aureus, Pediococcus  acidilactici,

q

Lactobacillus bulgaricus W% Listeria monocytogenes Aemaiina agar spot test NUNULLANSY

a oA

' Y
nsaanani1uan 30 leTmaaiawnsodudaunisnlylumsnagonldodiavios 1 wila
YR [ a a = 4 A g’ =
uazldanuImInuaonsananan nialalasaaosn lxdsunaslsa uazinaoiinved
Y
ARG emal wuluaniGensatananlo Taaa 131S3  tag 131S4  A1U1TONUABNTA
a a 1 4
uanan (Mo¥ 2.9 az 3.2) nialalasnanin (Woy 2.2) nude lu@eunas 158 (F08az 6) uay
A c;y a9 d' ) == a o’;’
1na01a Gevay 5.25) luemismal MRS taziioinuuaiGensanananng 2 1o Tyaa 11
Mmsduunyiialaemsanyanyuz neduguine msnadounuanianuaiidieye
a 4 0o @ A 4 1

NAAOU API 50 CH HaZMIUATITHUIAAULIAE 10 INAupIdu 16S rDNA WUIMUANG 8

a A dy = dy
nsauanan 1o Toan 13183 ABIYD Lactococcus lactis 1ag 1o lwiaa 131S4 ADI¥® Lactobacillus

.waajdd ¥y o = A a o PR Qldyoru
sakei fiudadlu il ldnasihuuanGensavananina 2 lo Twaatiuiutundusodvsy
a [ I'd o
NaaNUNUaImIn
= Y] 4 [~ 9 [ ] dy
TunmsdAnpimavesastlosiumadninmsusuiudsaonsogsonvouto L. lactis
. [ [ 9 Y A ~ Aa 4 A A oa.:' a

UAY L. sakei VAINMIUsaania 1dnlseuiesuilsunausadvoauuans eniaosriialuans

o Jd a Yy 9 9 3 a £ Y o A
ﬂmﬂuwammawuﬂ (ANUAVIUTBIAL 9.1) INNUA 8 FUA GINVlﬂLLﬂ TINUY HUDUH AN

Il Ia 3 [ o J
laiuas g Tnser uanlaa nglad nie1lad wazwosinea MniuIRa@ond1stosnumad



A Ax o Y A A oaj A Aa P an A ) [ 3 1]
silanlinai IduuafiGensaesilSunamaansoadiaguivoiuiauniugasmstlonu
) A A A aa ~ 9
WA 91U 9 g3 L. lacris VUTNanyaanseadinuniga lutan lna (Sovaz 64.17) 119U
9 9 A = = @ aa o A
(5o8ay 61.56) Lazylasa (3o8az 60.96) ot/FeuMsUnUNIToATIA TUNUA KA 1Ay
A = Y @ s Y 1 1 qﬂjl ' o S A A
yosuneadelimstlosnuaaaioonin dau L sakei uwuNenstosnuaaanangano
M A =& Y |a o PN o Vg Y v
NNUNLASUND NHA9 F 1T uauaaNsoaTInnaInITUsLYILAIT 080 65.06 LAy
o w v <3 ~ = o Y a s aa
62.80 awa1ay o8 lsnamumsalad glasa uazuan lad IwahlilTmanvadnsendia
9 1 Y] o’g/} a 3 [ I3 u’j d'
tosnnlumsilosiuaaaniaesyiaiu lunssamstlosnusadnanuainaaen ng laa
’ v o s A o A Sy o Vg Y o -
nag liuasinaflosnuraduuaiSensassriiail ladigandemsusuiauds dmsums
= ~ T L o 1 1 Y [
nlSeuifieumsegsoavousad lugasastlosiunay wod L. lactis ogion’lagegandans
T 3 [ 4 1
uanania Gowaz 75.86) luansilosnuadnannilsznsuaienauuneiosas 8.73 uanla
9 ) =) 9 3’ M 9 £ (=
a3080% 3.97 Ylasaiesay 3.97 Niglaaiosay 3.97 uaziINAUI0EAY 73.36 FINVIN
a P aa A dgl Y = A o T 2 Y Ao Y
Usnaraansoadiamuiuiosas 11.69 0492015 vauzigasiloesiumsusududanild
Y
%0 L. sakei 08500 18g3ga (Fooaz 74.57) Usznoudionaunneiooas 4.56 uanladsooaz
Y} = ] M) A v e o ' v
4.15 glasasovas 4.15 NIaladiosay 4.15 TununanasdeInaudnsdIu 1:1 soeaz
T A A P aAa A dgl 9 = o [~ 9
82.99 TagnuNNUSTH B NTOAFTIUNVUYUT08AL 9.51 DI 18.15 HAINITUBLVILHN
v o 1 Y] a o
Tumsanwmavesmsdiudineanuausedluanareglnsd (ylasa 0.3 Tuars)
[ % 1 @ a [ (% < 1 @ o
waznsUsuaInenNANEed lNANTINAUAMNWEYN (10 BIFITaLTed) ABN1THNIINIT

l v i
aAaA =

2
Hosiudmveado L. lactis 1ag L. sakei lugasenstosnunauianganfadonnainis

a =

T S o { <3| @ 1 v W us/'
LLGMLGU\‘]Llﬁ}ﬁllaglﬂﬂiﬂy']ﬁqmﬁ'ﬂil -80 oeA Ao 1Wunal 28 W WuNMsUsuaneaed

QU

=) o'dy (= [ ] 4 . @ [~ Y 1 v W o'tﬂ"d

mmuu@u%wamaﬂamuwaamm L. lactis ARIMSUBLUUWHL amsUSuatvousaquil
[] [ a 1 [ 1 Qo' [] A

Lluﬂiﬁju%ﬁﬂﬁﬁlﬁiwﬂ1§ﬁ1uﬂ1uﬁﬂﬁﬂ'}wm‘§EJWUfNﬂ15ll“ﬁllﬂl\1ﬁ@ﬂlﬁQN@WNWﬂI@ﬂ%’JﬂLWMfﬂi

1 Y I 9 o [ dy . 09/’ 1 [ . S aa [
@Qiﬂﬂﬂl@\‘ll“ﬂﬁﬁl’lﬂmﬂu@ﬂ TSV L. sakei WUANNU L. lactis 1991520 NIDAFIANAINIG

@ [

T 3 Y A o A o ' 7 (DR [
UALUILAIVOS L. sakei V]WTLJﬂﬁ‘]Ji‘1JG]’JlJ‘t]TLl’Jui:‘Nﬂ’NL“b’aﬁVI‘lllNTi!ﬂ”l'il]i”Uﬁ’J Uagng

=1

[ [y 3 =S 4 ") YA ] Y] d =1 [~1 Qo‘
ﬂiﬂﬂﬁﬂﬂﬁ@ﬁﬂimﬂu%llllhlﬂllNﬁ“lﬂﬂﬂ@ﬁﬂul"])’aaﬂﬂﬁﬂ"lwmiﬂﬂ%?ﬂﬂ?ilﬁﬂﬁlﬂ‘ﬂ WUNHUAT

Q

un



Thesis title Screening and Development of Probiotic Starter Culture for

Production of Fermented Fish Product

Student Niracha Sriwong

Student ID 46063408

Degree Master of Science

Program Biotechnology

Year 2007

Thesis Advisor Asst. Prof. Dr. Suree Nanasombat

Thesis Co-Advisor Asst. Prof. Dr. Saranya Phunpruch
ABSTRACT

In this study, the number of lactic acid bacteria (LAB) was analyzed from 15 samples of
Nham-plaa and raw fish. The total viable counts of LAB were in the range of 3.0% 10’ to > 2.1x10’
CFU/g. One hundred thirtyeight LAB isolates were selected and used to study antibacterial
activity against other organisms, including Staphylococcus aureus, Pediococcus acidilactici,
Lactobacillus bulgaricus and Listeria monocytogenes using agar spot test. The thirty isolates were
found to inhibit at least one specie of these test organisms. For the study of resistance to lactic
acid, hydrochloric acid, sodium chloride and bile salt, the LAB isolates 13IS3 and 13154 were
tolerant to lactic acid (pH 2.90 and 3.20), hydrochloric acid (pH 2.20), sodium chloride (6.00%)
and bile salts (5.25%) in MRS broth. The two isolates, 13IS3 and 131S4, were identified by
morphological characterization, biochemical tests using API 50 CH system and nucleotide
sequence analysis of 16S rDNA, and shown to be Lactococcus lactis and Lactobacillus sakei,
respectively. Therefore, these two LAB isolates were selected for production of fermented fish
starter culture.

Effect of lyoprotective agents on survival of L. lactis and L. sakei after freeze drying was
investigated. Survival of these two bacteria in each of eight lyoprotective agents (9.1% (w/w)
including skim milk, soy milk, egg yolk, sucrose, lactose, glucose, trehalose and sorbitol was
compared, and effective protectants affected high viability of these two LAB were selected to
develop 9 formulations of mixed lyoprotectants. The highest viability of L. lactis was found in

lactose, skim milk and sucrose with 64.17%, 61.56% and 60.96% survival respectively, compared



to soy milk and sorbitol which provided lower protection. For L. sakei, skim milk and soy milk
were found to be best lyoprotectants, and the survivor populations of in these protectants after
freeze drying were 65.06% and 62.80%, respectively. However, trehalose, sucrose and lactose
affected lower survival of L. sakei than those two lyoprotective agents. Among all protectants
tests, glucose and egg yolk influenced the lowest protection to these two bacteria after freeze
drying. For survival comparing in nine lyoprotectant formulations, the highest survival (75.86%)
of L. lactis was found in mixed protectants containing 8.37% skim milk, 3.97% lactose, 3.97%
sucrose, 3.97% trehalose and 73.36% distilled water, showing increased viability of 11.69-
20.15%. On the other hand, the protectant mixture composed of 4.56% skim milk, 4.15% lactose,
4.15% sucrose, 4.15% trehalose and 82.99% soy milk with distilled water (1:1) affected greater
viability of L. sakei (74.57% survival), compared to other protectant formulations. Using this
protectants, the number of L. sakei survivors was increased by 9.51-18.15% after freeze drying.
Osmotic adaptation (0.3 M sucrose) and osmotic adaptation in combination with cold
adaptation induced cross-protection of L. lactis and L. sakei in the best selected lyoprotectant
mixture after freeze drying and storage for 28 days at -80 "C were studied. The two treatments of
adaptation did not affect protection of L. lactis adapted cells after freeze drying, but these
adaptation tended to enhance resistance to deep freezing stress by slightly increasing cell
viability. Unlike L. lactis, the survivor populations of L. sakei adapted cells after freeze drying
were higher than their nonadapted counterparts, and both adaptation treatments did not affect cell

protection against deep freezing.
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