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Abstract

The technology of the agquaculture industry is rapidly developing dus to
the problem of lmited production, which = due to the ncreasing global
demand for aguatic productz. However, due to the indiscriminate use of
antibiotics and high-density aquaculture to increase production, direct and
indirect damage o the aguaculture industry iz increasing. In order to
zolve thiz problem, a lot of research on natural antibiotics haz been
conducted recontly. Spoecifically, gquite a bit of ressarch on makpealls has
already been conducted, but the amount of research on shindari, which is
made from similar raw materials to makgeolli, is insufficient. Shindari iz a
traditional Jeju makgeolli made from leftover barley rice fermented with
veast, Accordinglv. this researcher identified the bacterial community in
shindari, a traditicnzal Jeju fermented food, confirmed the groups with
antibacterial activity, and tested the stability, acid resistance, base
resistance, and intestinal adbhesion properties to investigate the possibility
of uzing it as a probiotic,

The hawthormn used in this experiment was found to have an acidity level
of 1.9% and a pH of 494, As a result of counting the colonies of the
hawthorn bacteria, the average count was MES 1.8=106 CFUfg, YA
2.2=106 CFLe, TSA 3.0=106 CFL/g and R2A 27=106 CFU/e. As a
result of analvzing the nuclectide sequence of the 165 ribosomal ENA
gene of the bacteria isolated from  fifty samples, wsing NCBHI and
EZhiocloud, it was divided into ¥ phyla, 2 classes, 3 orders. 5 families,
and 7 genera. With a total of 112 strains. Firmicutes was the dominant
type. with 73% of the organisms being Firmicutes, and the remaining 27%
being Protecbacteria, In addition, the genera Pediococcus and Bacillus
were the mast dominant., with 25% each, followed by the Cronobacter
genus at 22%, the Erterococcus genus at 16%, the Apedrindbacilfus genus
at 3%, the Alebsriefla genus at 4%, and the FPaemibacillos genus at 2%,
The antibacterial activity of the isolate of shindari was observed with two
gram-positive bacteria, Strepiococcus fniae and Streptococcus parauberis,
6 gram-negative bacteria - Vibrio  alginofviicons,  Vibeio harveri and
Fdwardsielfs tarda, fish dizease bacteria. 2 gram-negative bacteria -
Escherichia coli and Salmonella enterica, and 3 other types. Antibacterial



activity  was  measured  using  gram-positive  bacteria cultures  af
Micrococcus  fwfens, Strepfococcns muatans, and  Listerds  monocyogenes,
Az oa result, it was confirmed that growth inhibitory rings were formed
for all bacteria except the fish dizeaze Photobacterium damselae subsp,
piscicida and 5. medans, which is a harmful bacterivm found in the human
body. In 5 parauberis, a fish dizease bacteriom, Y19 (Sacifus siamensis)
showed the largest growth inhibitory ring at 36,8 mm in length. In
addition, TL19, T25, and T2l showed remarkable antibacterial aetivity in
the order of 33.¥ mm. 33.6 mm, and 32.7 mm.

Among the 121 isolates. it was confirmed that 3 strains of the 15
strains with broad antibacterial activity produced pP-hemolysis, 3 sirains
of a~hemolvsis, and 3 strain: of y-hemaoly=iz. In addition, 11 was
confirmed that no carcinogen-related engvmes and substances  were
produced in all % strains having y=hemolvsis hemalysiz in the harmful
metabolites and harmful engyme production experiments. Among the 9
strains, the casein hydrolysis ability was positive in 7 of them, DMNase
activity in 8 of them, and lipaze acuvity in 7 of them. In addition,
cellulaze activity was shown in 6 straing, and in each medium containing
Tween 20, Tween 40, Tween G0, and Tween B0, only 6 strams were
shown to degrade all Tween medias of different molecular weights. As a
result  of resistance in artificial kile, M2Z8 and Y19 had the best
reziztance, and as a result of resizstance in artificial gastric juice, it was
confirmed that E10, T19, and Y149 were the best, In addition. the optimum
temperature  of all candidate  strains was 20-35C. and most of the
selected strains were able to grow in a Nall environment of 0%-6%
concentration, As a result of the intestinal adhesion test using Musin, the
highest strain was 858%. Based on the above study results, Saciifus
sramensis Y19 was selected as a candidate strain for probiotics.

Bacillus siamensis Y19 showed positive results from gram staiming, and
hoth catalase activity and oxidase activity tesis showed positive results,
It was coofirmed that 1t was not active on the carcinogen [
—glucuronidase, and it was found to he similar to the previously reported
study on carbohydrate utilization of Bacillus siamensis,

Finally, Bacifiis siamensiz ¥19 is a safe strain with excellent antibacterial
properties for fish and human body, and it is judged that it could be used
in various wavs as a zafe seed strain for the human body, and as a host

_Wi_



in the future by pazsing all the standards so that it mav be used just as
other probiatics are. In addition, it could be used as an eco=friendly
alternative to antibiotics pending additional fish experiments, ete., and it
iz expected to be used and effective as a probiotic in various other
fields.

- Wil -
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1.2. A5 9 4y

1.2.1. N&TY

Bl AheE AT A5 SEAE dvigis AFEY AFA 1% e
dedd Fesdgon], Aus dEsde] AEA SAes 364 GEE
AMA shgeld dvtelelth, Fuld dvke ARE 4942 $7 F, Clean
bench kol 4] @3 50 ml Conical tubesl A1£% Lbro} Aeo] apgaalc),

1.2.2. 497 MRS pHs} A=

TolE deky] AlEsE b2 pHeb AEE SAEsksck pH meter (HM-30V,
Taa, Japanis AREEbe] pHE FHashglar, 4hxe dole] A& 20 mle G
# 4% phenolphthalein # A 2k% 23908 "ol F, 01 N NaOHE 3 4]
vebd diwx] HAEe] HEd FA S ol L20]1H NaOH®E #ibsio]
Aababad o, e obga P

F A% =

AEAVIHAZ = FIOAN NaDH =7 0 D008 2 4 /) 5 3 3
Lo



1.23. 498 5 £4 2 ¥

Foi# dckals 50 ml Conical tubes] *H9ekE 5o #& F, 085% 9
A de] 1o mi¥ E1 vortexing #E 5 wAEO0 -100R EY
Fhe g By Abgabe] el 2desich

2 HEAA AbES wfFE ol FHE AR gk FHwA Trvptic
Soy  Agar (TSA, Difec., USA) #4bat A=Wl Lactobacilli MRS Agar
(MESA, Difco,, USA), WA T Sl R2A Agar (R2A, Difco, USAL &
2, ddelst o2 by g ele e ¢ ods A & i A s4
Yeast Mold Agar (YMA, Difco, USA) si=]5 AbREM A, TSA agar®l MRS
agartfl =)= 370 R2A agarst YM agar dl== 250« 953 Fqb wid
@it
2 & dlEnbet 242} colony-forming units per gram (CFU/g) @ 5318k
3. 7 R A el colony s Color, Size, Shape & HelH gl 53« o}
AMate], FU@ & Adsdd 2 Heg #A9 a8 o)abe] ddwets d
Al st v

ol Fe] Al e walE 209 Gviv) Glycerol® -80T«lM B3
wgkEle] e ApEbsv)



Table. 1. Composition of Tryptic soy agar (TSA)

Ingredient Amounts
Pancreatic Digest of Casein 1560 g
Papaic Digest of Sovbean 50 g
Sodium chlende 30 g
Agar 150 g
Distilled water 1L
pH T3 =0l

Table. 2. Composition of Lactobacilli MRS agar (MRSA)

Ingredient Amounts
Protecse Peptone No, 3 100 g
Beel Extract 100 g
Yeast Extract 50 g
Dextrose 00 g
Palysorhate 80 10 g
Ammonium Citrate 20 g
Sodium Acetate 30 g
Magnesiom Sulfate 0.1 g
Manganese Sullate 005 g
Dipotassium phosphate 20
Agar 150 g
Distilled water 1L
pH 65+ 02




Table. 3. Composition of R2A Agar (R24)

Ingredient Amounis
Yeast extract 05 g
Proteose peplone Mo, 3 (U
Casaming acids 05 g
Dexmrose (U
Soluble starch 05 g
Sodium pyruvate 03 g
Dipotassium phosphate 3z
Mapnesium sulfute 005 g
Agar 150 g
Distilled water 1L
pH T2 & 0.2
Table. 4. Composition of Yeast Mold Agar (YMA)
Ingredient Amounts

Yeast extract 0 g
Malt extract 30 g
Pepions 50 g
Dextrose 100 g
Agar 200 g
Distilled water 1L
pH 6.2+ (1.2




1. 2. 4. 165 rRNA #3722 97149 AE &4

1. 2. 4. 1. Genomic DNA & R #3 &%

Color, Size, Shape & HeEl#gl Sale wel A4, Bo)8 52 genomic
DNAE $&317] Hte] oh&st 2e] A3 (131).

TE buffer® ol &&=« walE Fold obd 100 mg/ml lvsozymed 10 pli
#7138t inverting 8 5 dZelA SEIE gbE AR dhelad s 48§85
10% SDS (sodium dodecyl sulphate} 30 pl 3% 10 mg/ml proteinase & pl$
el A7ToA] 1A 7E weka] Tl BN NaCl 20 pl, CTARMAC] solution 80 p
15 &7k invertingShel ™ 65T water bathelld 10437t kA Fc
phenol/chloreform/isoamyl alcohel 25:24:1 {wiv/iviE 750 pl &5 F 13,000
rpmel A Ga-E 4T gt saleh, Wele AENE A micro tubed]
A F chloroformfisoamyl alchal 24:1 (viv)E Fgted #Hrlsla 1452
(13,000 rpm, 47, 5%) stgeh AE<E A micro tubed FAE F 0.69 2]
isopropanold M 7Fake] e faldtel @ F oEelE: Y MAd § 0w
Ethanol& #H7l1sbe] A28 & opa] S3F fdie] 5l 23408 dHe2n,
Hottle dldie] #HE fHabed 1413 Esb JA2Esl] e, 2 FTE buffer 59
plEl 10 me'ml EMasze S98 @AF2% DMNA micro tubes 30 pl 378l 2
Mo FRlch DA ST f1# 37T overnight 50k %% genomic
DNAT 4T Babaisich

genomic DNAZ] HRE #9187 489 0.8% agarose gelol+] #7]
HEs HAEdd U4 228 genomic DNAS 165 rRNA FHAE 25
Al #)7] ## 27-Foward primer (3'-AGA GTT TGA TCC TGG CTC AG-31
g} 1522-Reverse primer (5=-AAG GAG GTG ATC CAG CCG CA-308 A}
falalct [1291.

F@E DNA L pl 10 pmol/primer 1 pl, 10mM dNTFs, 10 X PCR buffer,



5 Unit Tap pelvmerase {TaKaRa, lapan), ®i5i 22 pld #Hrbsle £
so) 25 pla whe] PCRE S-#stsich PCRE| whg 23 95TelM 27) W
4 wAlnitial denaturationd 58 YRS #1710 & 857 A vHAlDenaturation)
0%, 55T HghebdllAnnealing) 30%&, 72T FH4ed(Extension) 30%& W&
30 cycle PHEtHD T2CHA HFE A ANFinal extensiont 5 2 A Eg
t}, EEg PCROAEE 1% agarcsedld  H7) Y (Sub-cell® Agarose Gel
Electrophoresis System, Bio-rad.. UsA)E #le] Band& @1ahslch



12 4. 2 97144 R A%%3 £4

Hr| Qe B FZe] HoF 168 rBNA #-H3e] @28 2492 (FrEd
EiDajeon, Koreadd 2)& &gk 43 97493 ExBioCloud [137]5F v =
FHEAdEA e NCHI (National Center for Biotechnology Information) #]
BLAST (Basic Local Alignment Search Tool) search program=l# Genbank
database?] B71492) quality® ¥ad £ 7 2 ey 2oz Jehds
homologyE SHelatgicl, 2 otels 45 G793 EzBioCloud 5 NCEI
A FdE g5 QArlMEE 99 Clustal X program 223 multiple align-
ment® AR [47], AHE Y7 DS gap® BioEdit programl42] & ¥
# A 5, Mega 6.0 software[124] & *]&34 peighbor-joining[113],
maximum-parsimony, maximom-likelihood W [123)& % A=
(Meighhor joining phylogenetic treeisr 2RA1ERECE [124], AF2] =4 2
A 1,000 replicationf 8@ bootstrap S22 F&Eabget [35).
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1. 2. 5. 498 A7s 97 #4

dvt)d A Ea Feld dFE s R2 1A ALt i el |
st} agar spotted method [39, 115] 8 paper disc method[125]8& &5 3
& g4 485 ed9sde. o4EaA4e(Korean Collection for Type
Cultures, KCTCI®  #sv]di @& ade (Korean  Culture  Center  of
Microorganisms, KCCMslA 28 ApEg 213 foal A3 o) 2 A&
wabgkel Abgata s, et gl s m]atel s Tt wild typed Wl Ehe] ALEE
Wb Table. 5, Table, &), =2 A gl ol @S 25% glyeeroldl #
B -g0UH M sybabe sbRagdc

EE, HAvkEela g Bael @ A2 sl Treptic Soy Broth
(TSE, Difco,, USA), Lactobacilli MES Broth (MESE, Difen., USAY E2A Broth
(RZAB, Difco,, USA), Yeast Mald Broth (YMB, Difco, USAY « 3 A7 37T
g} 25T el A 4843t Egh elekEbe] Fulsglch

H, it SR vhAln gl #5E 1AE AEEE] #5k Muller Hinton
Agar (MHA, Difeo, USA) #] =] 4ellX spotted methed (39, 115]8 of 48] &
T S5 E ARG ek o R Es A 94 SEAE-E MacFarland
Mo, D42 2HF F MHA W= 95 H5E o] &3t 20 F vl =59
o o BEE o8 5ol Hatabwoh o5 T odly e e} 24-484 71
ujel Fel ofH o] F55 Eeaisid

&, 13 3t 2E spotted methodel A 2 3te] Al gl F3E A E)e]
27h g Sl s AdEbsich, 13 grd el A& A Aol #
o] #atmel gloka gy I AFER 1.5 ml tube 9k 1ml¥] W@e] 12,000
rpm SR 108 Fok 814 Fudle] QR A RelEach 29 1N
NaOH#F HClE o] &8t #HFE pHE 7.0282 23 F Fod 0.45 pm syringe filter
(Whatman, UK)E B8 « I35, o3 0.85% a9 50wl & 99 &
s L)

_‘]I_



thi oabd e #e® FAs et 9@ 8 mm paper disc
(ADVANTEC, Japan)sl 100 pl 4 &2 257 djekz|elH 24-30 2|3 Hsh
Azstgct Ga g AR ey AEe Tete] A s et el f
slela, He e MacFarland turbidity 0458 Z8Eg F MHA =< 93
W& ol g3l merstgch dasl paper disc® EWE MHA WA« HEFS F,
A ol Eme 2] 484030 B vikateich 1§ paper disc FH5e o
H4E A5 HmmE 54 sk ghakatan

- 12 -



Table. 5. List of fish pathogene bacteria and experimental conditions
and used in antibacterial activity test

pathogenic Strain

Strain MO,

Growth conditions

Shreplococcus iniae
Streptococcus parauberis
Vibwio alginolviicus

op -
Fish Fibwio harveyi

pathogenic

bacteria Edwardriella tavda

FPhatobacterivm damselae

stehap, Dinmsedine
Aeromonas hvdrophila

Hyvdrophila Listonefia

angu illarienm

RCTC 3657

EOCTC 3651

FOOCM 40513

KOTC 12724

KCTC 12267

Wild type

KOUM 32586

KCTCZTH

1.5% BHIA, 25°C

1.5% BHIA, 25°C

MA, 37°C

Ma, 24°C

1.5% BHIA, 25°C

MaA, 25°C

MA, 2670

[ ]
!
-

MA,

Table. 6. List of human pathogene bacteria and experimental

conditions and used in antibacterial activity test

pathogenic Siramn Strain NO. Girowth conditions
Escherichia coli KCTC 1682 TSA, 37°C
Human Micrococons fwiews ROCCMIL21] WA, 26°C
pathogenic Streplococcts mlons KCCM 40105 BHIA, 37°C
bacteria Salmaonella enterica Wild type BHIA, 37°C

Listeria monocytogenes

ECUM 40207

1.5% BHIA, 37°C
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Table. 7. Composition of Tryptic soy Broth (TSB)

Ingredient Amounts
Pancreatic Digest of Casein 170 ¢
Papaic Digest of Sovbean 0 g
Dextrose 25 g
Sodium chlonde il g
Dipotassium phosphate 25 g
pH T3 +£02
Table. & Composition of Lactobacilli MRS Broth (MRSBE)
Ingredient Amounts

Protepse Peptone No, 3 100 g
Beef Extract 100 g
Yeast Extract 50 g
Dextrose 00 g
Palysorhate 80 1.0 g
Ammonium Citrate 20 g
Sodium  Acetate 30 g
Magnesium Sulfare 0.1 g
Manganese Sulfate 005 g
Dipotassium phosphate 20 ¢
Dstlled water 1L
pH 6.5 + 02
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Table. 9. Composition of R2A Broth (R2AB)

Ingredient Amounts
Yeast extract 05 g
Meat peptone 03 g
Casamino acids 5 g
Glugose 05 g
starch 05 g
Dipotassium Hydrogen phosphate 03 g
Mapgnesium sulfate 005 g
Sodium pyruvale 03 g
Distilled water 1L
pH T +£02
Table. 10. Composition of Yeast Mold Broth (YE)
Ingredient Amounis
Yeast extract il g
Malt extract 30 g
Pepione 50 g
Dextrose 100 g
Distilled water 1L
pH A2+ (0.2
Table. 11. Composition of Muller Hinton Agar (MHA)
Ingredient Amounts

Beef Extract powder 20 g
Acid Digest of Casein 175 g
Starch 1.5 g
Agar 170 g
Distilled water 1 L
pH 73 +£02
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Table. 12. Composition of Brain Heart Infusion Agar (BHIA)

Ingredient Amounts
Call” Brains, Infusion from 200 g 77 &8
Beel Heart, Infusion from 230 g 98 g
Protcose Peplone 100 g
Dextrose 0 g
Sodum Chloride g
Disodium Phosphate 23 g
Agar 150 g
Distilled water I T
pH T4 £ 0.2

Table. 13. Composition of 1.5 Brain Heart Infusion Agar (1.5 BHIA)

Ingredient Amounts
Call Brains, Infusion from 200 g T7 &
Beel Heart, Infusion from 230 g GE g
Proteose Peplone 100 g
Dextrose 20 ¢
Sodium Chloride 1.5 ¢
Disodmm Phosphate 15 g
Agar 150 g
Distilled water (.
pH 74 = 0,2

Table. 14. Composition of Nutrient Agar (NA)

Ingredient Amounts
Beef Extract o g
peptong 0 g
Agar 150 g
Dustlled water I L
pH o8 = 0.2
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Table. 15. Composition of Marine agar (MA)

Ingredient Amounts
Peplone 50 g
Yeast extract 1.0 g
Ferrie citrate 0l g
Sodmum chlonde 1945 g
Magnesium chlonde 3% g
Sedivm sulfate 324 g
Caleium chlonde 12 g
Potassium chloride 055 ¢
Sodium bicarbonate 0.lé g
Potassium bromide HRIE
Stromtium chlomde (L34 g
Borie acid 0022 g
Sodium silicate no0d g
Soddium Muoride 024 g
Ammoniim nilrale Lole g
Disodium phosphate (LOED &
Agar 150 ¢
Distilled water 1L
pH TH £ 02
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1.3. 23 € 33

1 3. 1. 442 A=¢ pHe 4= R A4 ZF9 2L

oA aas doae] dxs L0%E SWEgen, pHE 40E 5
=gt AF HEE2R] doels 473ag $E §F pHE 3-4 Axelv,
dvke] wbHels] AlzE $e A4 $E Sxs 30-40T, HA dEE LERR
safa slvHes, 681

7 HPRE i fdrig BHE skels vhekd olEv)d, 2004, 24 9
A 5 oy 3] &4 8 FHeletar G4 # ¢ dilen, dve] & A 2
Aale H3 W& pHelME # AdEbs Lactobacilus 9 2¢EE #5590

+ A #Heleln o4 5 ogslcl =9, ke 9] qa SEE 8
rEke] Sla) HAEe As o] "k oulx] H4A colony® AleE Hats
Table 16,5+

Hat g MRS LA=10° CFL/g, YM 22<10° CFU/g, TSA 3.0=10°
CFU/g 9 R2A 2,7=10° CFU/g® a4t S4ulq TsasA 713 @&
colony #7F 22 § A% Zeld 4 qlgich w3, 59, FPels) ofE A
P M A ¢ oe fdE B 9oselulokEr] #Ete AR YA
Bl =l 4 % colony 7] B Svt

Al AT el ov] 03], 93 F oo FRe] FEdEaA oy
Wik d B AE 89 % 5 odo 17, 76, 86, 110]

4t GRAS {Generally Recognized As Safe) vJAER dpitsledi-ot
bacterioein #8& P4 SREE Adate] Abals siebd ohE v)gEe] 40
& #lza, 9yE Srhaida geld wid [39, 930 13010

ol f Bl wEaFel Belg slabgEa Ak ofd ) of § odglael] 4
2 ciebgt dbdt EZopeb vebdoba BasEeisloh[64, 75, 8T, 96, 120, 138]
712 el wEet vEA 2Yeldts BE WE VIR HRHE @,
Acte] wrE el e ohadgt slabsde] Eadche 215 #Hel 3 4okl ol
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g wsta olse] gg o, dokRleA B 7 oA 2l A9, elF el
Fed A aE gAS Uehd 2e vlde ¥ 4 gch =9, B 2Ee B 3
ol Bol FEE eleste] 44 A delge) o B e &

of ik Fledy AErt g slelebn srsgvh

Table. 16. Counts of the viable cells isolated from the Shindari.

Medium (CFU/g)

Mo, MRSA YMA TSA, R2A
1 1. 4=10° 2.810" 33100 2.4=10°
2 |&=10" |.2=10" L=t S 1=10°
k] 2.3=10" 2.6=10" 31=10° 2.7=10°
Average count L.&=10° 2.2=10° 10=10° 2.7=10°
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1. 3. 2. 4= FF49 165 rRNA #3144 971Md 2 AT £4

drtalele Ral# @el 165 ribosomal RMA FEals] frqd s NCRIS
EZbicclouds o &3] 844 Axt 2B (Phylum) 23 Class) 35{0rdert 53
(Family) T&(Genus) 22 $ 112 @52 EA5 9 Table, 17 22x €74
A& BAEe b shee & B8 AEs S ErEFie 2 vk
2§ #F = Firmicutes® T3%% Protecbacteriait 27%2 Firmicutest-®]
el He s vepdoh Firmicutes®ol Bacilli?he 98.6-100%2] 44
E vebdlElel. 2 5 Lactobacillales% Lactobacillaceae i Pediococcnss &
90.4-998%2] e es Firmicutes® 3 Protechacteriai: ## a4 25%5
#=)Ehelal,  Lactobacillales®  Enterococcaceae™  Enterccoccus® &
98.7-00.8%2 AdEdes 16eE A& L8, Firmicotes® 2 Bacillid
Bacillales= Bacillales# BacilfnsS-2 08.5-908%2] eden 2508 3
st Paenibacillaceae®  ApewrmnibaciiiusSE 00.9-100%2] dEdag
0%, Paenibacilfus®-a- 98.5-99.7%2 AEde® A4 aes 2Ase 4o
2 ueldtcl, Protechacteriam ol 4] Gammaproteshateriad2  D8.6-99, 0% 2]
abedls debdlEleh 2 2 Enterobacterales®  Enterobacteriaceac
Klebsiella2-  99.5-99,7%% Apdai #HAas  4%f AAEH4ER,
Cronobacters 98.6-99.9%2] 4Fdez A 2208 apxsbsdcl o,
g 24 BN Pedivcocous®, Racillusfe] 742F 2592 713 £S48
4 e, dFo® Cromcbacterd  22%, Enferococcus® 16%,
Apeuriibacilfus®s 5%, Kebsielah 4%, PaentbacoillnsHo] 20 o5 7245
o e a2z v gle 328 2 9 e PP $A8Y PediococcusS
M Pediococcus  acidiacticd (GLAYTOET). Pediococcns  penfosacens
(TRQRFOIOO0022), Pediococcus argentinfces (TRQUQODLIDONEL) | Pedineocous
sidesti (AJITILRTIE M Pedivcoccus acidifacticr (GL397069) o] 40%
F ax gy, = Bacilfus®el M Racillus  velezensis  (AYB03658)

- 20 -



Raciffus  fichenformis {AEMT333),  Hacitins  subtifis  subsp.  stercors
(THCAMODDO2TY %5 #4444  Bacilfus  subrifie  subsp.  stercords
UHCADODDOZTY el 25%5  ZAzE9ch Cronebacterd FolME
Cropobacrer  sakazaky (BAWUOLO0OD0T1) F |, Eorerococcus® 345
Enterococcus  factis  (GUISIGITY ., Anewrimibacillus® 34
Anevrintbacilfus  ancurinifvticns  (KES526700 &, Klebsiellat  Fo A
Riabsiella pneumoniae subsp, Prewmoniae (HG933296),  Paspibacilfus &
FAME FPaepibacilius  residwi (FN2931730 $3% Prenibacilius  tumbae
(KX289440) Fel 71 FAstget oe]d dAats 7@ 4 vdels] 58 A
s ohE H@edE #eld gl va)e] 3k o) gl A Sl
A sl A vhHEE] TEA ddE s REld AR Lactabaciilus paracaser,
Lactobacilfus arizonensissb F-A84A vebdan, s5es gbdfs) s v
TEH LR Lactobacillus casel, Lactebacillus plantarum, L. paracasers el 5
A fHFEes gaoselebsl, T3, 82, 117] 2t #] Lactobacillus Rileardiy,
Lactobacilius brevis, L. harbimensis, L. paracaser 3 L plantarm?t 94 8
A RasAM Lactebacillus?t #5322 #4Fds g9 += alsdvi(s],
73, 82, 1171 EF, 47 S99 Fo&EE 5409 A9 R
Pediococens sp2] F-dsH o, 2004 A 3sidd &e] %5 gD L
plantarum, L. brewvis?t S-MEckn wnr k66, 9], gk whdia]e] 3] o
ol L. casei, L. plantarum, L. paracase®] 33 G234 & 42492 #egelH
v Pediococeus®%o] 21 gk -3she Aam vhebdnh ol g9a 93
g dolgsde v i Z2res] wEHR, oaH e ke w
A ge] ohE2r] wFe] 1T Ae]rt velhd e Al Ao, fviel e
e ow el A A B A i 9 oAt wgel falEtA 4
A sle oz Kol ojde] Se]s] v R #4E Fl82ld el i
g glH g oejf FelA A AGEY o AL o odd §85 7
el &= 4 ook oivk fohele Askal §@ogkee we] ale Ale] ope}
HAvpel Hrted Halele dla, A SRR A SEA A o]
ol o] & AER olEsbr] fHAe wEa AT E2E RS el

- 21 -



o BEae Aol wA dasin Arad,

- 27 -

%

I1|

LS,

o

Pl

- 1

0

E

*E M

Fri



Table. 17. Bacterial diversity associated with Shindari

Phylum Claszs Oirder Family Genus

Proteobacteria  Gammaproteobateria Enterobacterales Micrebacteriaceae Klebsiella

. . . Cronobacler

Firmicutes Bacilli Lactobacillales Lactobacillaceae  Pedivcoccus
Enterococcacear  Emferococous

Bacillales Bacillales Borcillns
Pacnibacillaceae  Amenrinibacillus
FPaenibacillus

Fig. 1. Pie=diagram showing the community structure and the diversity of
bacterial community of Shindart

Aneurinibacilhes ’
5% Paenibacilluz ~Kiebsiella
% =,

| Kichsiella

® Cronobacter

® Pedictocous

W Enterocoois

u Baciius

B Aneurindacilius

W Paenibacillus
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Fig. 2. Meighbour-joining phylogenetic tree determined from the
165 rDNA sequences of bacteria from the Shindary GenBank

accession numbers given in parentheses. Boostrap values (H0%)

hased on 1,000 replications are shown.
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1. 3. 3. €c}a) A7e] 97 §4 B4

drka] el w5y g g4 238 2T Streptococcus iniae,
Strepiococcus parauberis®t 6F2] IR Vibne algdnalviicus, Vibrio
harvey! W Edwardsiella tards % olF84 w3 238 28349
Escherichia coli, Salmonells entericast 3F 2] 184 Micrococcus futeus,
Strepiococcus mutans, Listeria monocytogencstt& °)83 4 agar spotted
method[39, 1151 2} paper disc diffusion 29 [125] 28 St #4495 S84
t},

] W) @] 1A 2 28 agar spotted method &3 dji-its] 7
el s Ae 2E W4EE RAE BacilfusHel (vt BacillusS
bacteriocin® E3E vlokgl dFEAEe] Yo s fga e Heucd
= oz g olu] HekHEgl Hopn] dFAEY ulele)ese] o gy 94
7boRlals e glvt (2, 27, 52, 37, S0). ol¢l & dasls % G 2 W
A dreke] FF0b AARAe] AR APEAE et $18e] Racilfus &
o ke s w9l FRE 3 23wy AYWeR paper disc
diffusion® & atgdch AEy 8 w52 23 @F H¥9 paper disc
diffusion@ 3 o] fF &AW ot Photobacierium damselae subsp. prscicidash 31
A Fral et Smtanss AR B ofell wiEA] Alaais] S Al sbaic
(Table 18, Table 15

2 F AFEY dddMe g, AEdge] 58 EHY ad o el of
-2 ol wAE dste] Sl ok g F] dARSE ] 3Eel
Ao Jrpeta e st 448 5 parauberisdld 7 clakEba) gt
s debsiol[19, 1031 318 Falsdael e g ez slghs) g, B
% feeh Al Fedd welE, weEe] AsE sl A vl WasE 2
fale AEET TE XY ol AME ere W ojwewslA P cbeke
A Ed @S debdlo106]. oIFEY M4 5 parsuberisell A ¥19
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(Bacilius siamensisi?t w04 366 mma B¢ 2 A58 38 el
I Blel= T19, T25, T2l {Bactius sizmensis)I?h 33.7 mm, 33.6 mm. 327
mm w2 wol B g 3E #d  glein

oA 2F 48 29 dd) 9 @535 Pediococcus acidilacticl,
Cronobacter sakazakit, Bacillus velezensis, Baciflus siamensiss 3 4743
Foz veigrh 71EF23 9t Az oot AE FHEE weet
T delem PFEE O &4 (9 Cronobacter sakazakifc T
et EHe M wasg et Cronobacter sakasakimt T vhE W
Ag) gyt fabe] of@ gt vu]E AAe|ch53], g, FolEae & A
Hela] A2y o Fdd Aot 48 Fredad distd 2w #49% Jehis
Mg e o F1E DEE) Cronebacter sakazakih o@H g
A Fel dige gEEadsE debdd s a@ S0 et gay sl
a2 sagvh 9F ek, fAE 2 Sheld EE dds e o 9 sl
Podiocacens acidiactiors pediocin2 2 $4#3# bacteriocin®] 26l & Fa 3
] HlAls e obE o] ofd] ek g 3l debdcin e A
aleba, 10, 116],

SEAEAE &8 el sda) ooy e # sde] EAE
F vl et B bacteriecind S WH AL @WSER, 2R0E A9 E obE
vl al s I 9 DA E4E o] Qs s g A AW BpE
i vbeblich Y bacteriocing: wHE R A S gl A W) Al
e fdl gl Z8lE 5wl ol Al sl e flae] AL
A A9 e AL gloh[2], 23, 25], BacilusT 8 FAY oz 43
W, shE mdeR Festan mE YaEAE Ee ez gy CLp
teyelie lipopeptides)i ARARECH92] CLP< sufacting iturin, fengyein 59
Aot Ebd e s el AEEE e AY PR RY ¢S dgsEg
B At ARl 98 s vlAche XMooz slchE 25, 360 37, 101,
133, 1341, Baciflus velezensis®l Bacillus siamensise 2828 4A%3& F3:
= oogr b, i T 8 Moz, 23} odjapakEe] g g o

- 28 -



72 el FAA SFei2EE FHEa fen, o1F B AF Y94 43 H
Azt g el E7) oA Pl dAe Fad g fo107, 108).

# ody Axbels 23V Bacilius velezensisst Racifius siamensisi= 7H o
stn & g #4E& 2Ed webd A@9FaAl, M A W Zatupe] i
229 #AF AE HEQ dole] olg FeAdel dF F7 AP o|Fo|Ach
@ ey, ILoe)fell obuk@ wbde s dvie|e] 28 s vldE & o
s #eg apsmgc)

ol
1145
128

4
spanzant
5
75

1w

1
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05

135

1

44
15l
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3
114
il
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1]
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1855
B
s
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sosmatat | pelet
§
Ik
1%

1
i
16T

T3
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1%
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17
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1
"
1
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Bachs e
Rachs e
Bachs e
Baclhs vomens
Conchice sl
(v sz
Crnchace sdacic
fachs sanerse
sacks sinerss
Lachs: sanenss
Bachs e
Crnchace i
000 | Coonchacter saiaedni
W3 [Pedococas wodaci

ol samenss

1E¢ok 2 Mias 3 Semtmcs 4 L monocytmenss,

Table. 18. Origin and direct antibacterial activity against various human pathogens

of selected strains isolated from femented foods.
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14. 1% F¥23

AFes Hubgh 285 b apde] spoha gEejde] e sbbdelnts 53
22 e At WAzt 2 P@dan, AdEE g s 4
ahabgle] @Az slalch, wWitel UE e AFEEe A das q44E F
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of {AFE sleletm < o= ek = doky] otHd MTe TS %
27| #e zhethe] A w2 el colony® A Hd Q@ A= MRS
La=10" CFU/g, ¥YM 2.2:10° CEU/R, TSA 2.0=10° CFUMg 9 REA 2.7x10°
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Ad e Srdte, doe] vdes s i T5st ddae] ks s
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Klebsiella®: A%, Paenibacilluse] 2% 2o 45 2l A0% dehgst
o},

ut whEal e HdEe] Locaserl Lo plantarum, L. paracaserd] 2 ¥ o2
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At HEFe el G2 didd FF@Ed F2elr) et Hzz siad
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futens, Streptococcus mutans, Listeris monocviogenest& o 28 agar
spotted method[39, 115] % paper disc diffusiong] [125)a= 3 245
SAabgch doka] 2 @52 12} g 4P agar spotted methodd 7 o
s = fad e As) #3 "HAEE e Raclfeste g d91s gl
BacillusS-E bacteriocine EFH chedat gaEd85e Mitgteay g7 @
Aol #Hejurk s B ov] Huk gl Refo] g el g
o ek Qg Ad=e] goh(2, 27, 52, 57, 90, HEE Eo @59 23
gt HELl paper disc  diffusion@ 3 S5 AE Phofobacterium
damselae subsp. piscicida®t 18 AT Smutans® A L8 el o
A YEAH #E HYsE e HAHUrh 2 49404 37 448 wgl
dvrte] el F55 Pediococcus acidilactics, Cronobacter sakazalkt, Bacillus
velezensis, Baclllus sigmensis2 & 4712 £28 vepdeo offdw A
91 S paracberizA1A4 Y19 (Bacilfus siamensis)?} T4 368 mmz b3
2 oasAs g el oo e T19, T25, T21 (Raciius siamensis)7h
33.7 mm, 336 mm, 32,7 mm £o8 2o = 45xH #E g9y 5 o9
ek

L, B Ay BAelM Bacilus velezensis®t Bacillus siamensisv 713 ohd
stm & it s B9t FaollusEE 2AF ddsR SsY, CLP
(cyclic lipopeptides}E  A14Hgbctn ez i, & F4dez Byysim =
& #HuFHs slAe sdlen @e# CLPE sufacting iturin, fengycin 52 4
A EEE Akt AESE wE Ay APond v1EL] et 9
4 el gl daks uAde warl glvb[s2, 6 29 36, 37 101,
133, 134].

uldla] w3, fH] dhde 9 mRujelsulAme] AF A5 AE 4id
ge B4 Fpeds sdE 5 o5 s Helv], ofel oiF b A4FF ool
of # alaz Algfid.
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0. A 27 dd2dy £28 A Z2upejegrze
Ve 4+

2.1. HE

S olg e oA 5 orpEa kel TE 9 s|HEHE olg]el o e w
Pl olgdyl skdejgleR b ¢ oglew, AT H AdEes #@aed A
wole wwE, vl EdE, el Abele] b 2 oelEe) ghdld FEaleRe]
Alef, Ak g w2 AR 91 AR F4 5 SoldlE s fael w
2 @A daakzte] S A s@E) fe vlEe] o 2eidel 2
ol o e FHeh wAz ww ok e Fasdel A Axm 9ri[az,
30, 23] £, @A) A Seakekd] dbde] Aed dbde] SaAEn glen
FAD {Food and Agriculture Organization of the United Mationsi=l 2%«
slEbd anladels A o gl Alabake] of 1o T Q00 3 aka] o|g]s] A
o) 1HT Boag A ofgldbts] g44%s g Ao deld o ¥
A oelo] A A Gk Av)s] Hul o]4bs aka] feaibie] aEkm gl
[31, 1001,

FEjuiels] &4k ok bl A AN U oigde] H3A e i
1970600 i d A Ay, 1930 MEE S 9 dadRs 2y o
w1990 d = 200099 s s Hdel S04 5] S e
P pagrl B8 EEke vz kel sal.

iy F&EA & ok dbde] wHEWA WE2A PaEs Fdv] M
of =38 #HE& DEE 22 A= AEEEFN #3E HH«A aNE AN
& dlel, "t AE, 1S R vlelHead Hu 248 HFEHD 498 AT
shar glch[88, 911 ol Pl wpa el qlon) e ol fela] sl Fa
M4 AW EFE=EY, A, 27, dERe R HAfTdF F
o= oreElA qluh[48, 611. ol¢ HeEa] SAR Hia Faugs A 4
e A F AR 2 AalE Bl FRR ek 0 el T
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o g deavls adle] gk ofd diF pAql Aas) o vju)gt
Aoz ot Ao sllEeh PAHSA ohakdt dhdAF Abgs]e]
#oH3s]. 2o A5 FAFeAE ol HE R 4FHY Fo B 3
& gaHE st s el2 e i Ese] 9, 5k dEe] 24
A A SHa2 19 pabdge] shdAda A s W oAb, #H
3 odgte s w@EE S4e9de2 oo W ddA x5 o 23
Hol FalSe] ekr|s]lm elvh(14, 15, 109]), olol whe} @] alge] o g 4
ERAl sk, sisiAdel oiE e % A glda g gEHe FaAEe
AAvka gk, w3 shgadi e o ghile] wepsles, we fpdas
o] M8 probiotics, TS S EAE Hd4E ol a9 HeE PAdEaR
e #Hel g © AR e d@ d7E AdEn o128, 139,
45, 46, 491,

AtH 22 probioticsst AT o g Fo P ogHE A 552 ) 4
Y 2EE T 9ouEs AAAAH 2dHA A o HE ATEE
olqlE v dEe] ¢ £ S@EEFE WECH[84]. olu] probioticsel ha
e gt ks A B S5 Ao mste vebdco gase] g
th FelF5= probioticss 9 gkEe] vl4E L S olEES] #YE
Madbe] wulaba) Ll U Lgeld skaba)s sEadkE ol
Aol ¥ 53 FANHE T S ol2E EdE peiFEvn 4FH
sfglrb26, 132, 711, o3} & ¢lF2 probioticss thalsh AR HAAZA
Al AR T Al frbse] ARSI T fle oo#le oSk
2 wiel2le}, vHE2F BN ER Fol #%E 97HY probioticsA 3 4 A
Hoz Wi 43gsle Folo.

T 95 ERule] g el HEs Er|Esgs] 2e g5 29, e
ogkElde] djs] mamEEa AFe] FEvkaleh e o gl el
aosich[141, 950 60w ERdle] 2 ELRE FAEHe w4 Ee] o] 52
A AARATFHWHO g 554 4 527 FFADNE] FAlE 2o uled
FRAF FHE Was) sek g oF YHE A ekEAdE 230 94 #
g g g sbgdde] sholepsin] o] Wald oz Sade| gleje} Hop EH
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S5ue] vl =AE B frddEE M o5 e daEds 49
A kg fakat ghpdel Hol @wtx] mubdtejef @ol, S5l feld o1
aaiat] fa) A dE el A W FAE w8 9 dleje} Fo[34, 114).
elu] g bR EHEE st Zaubelgvlass Lactobacillus®, Bacillus
4 Bifidobacterium® 53 28 fo vlAEe] £ Abgsa glen, o Fa
A 53 Bacillus oh2 v e el 3 ojdESdE gibdn o2 @54
HlEl s lEAd s AEAE A ey, JER] b gale] Rl W3
FAFIEE B AR EEE wol, 28857 W99y frealy 0
W 8 50 dxziat 9 shEe] FAE ol Euet #ei A Wetel
2 gREr w& TR g4y feHv, 58, 1, 98]

driael s a9 Fo| SFibyd s Gag oA oy B #3 F5e i
A #E HAHdsHs AL Pediococcus acidifactics,. Cropobacter sakazakil,
Bacillus velezensis, Bacillus siamensiss & 4713 F22 8¢ Hglen], o
AN Bacillus velezensis® Bacillus siamensis= 7HF 230 ¥ #stA 2
o e vpebdel weld Bodgeld e wEsbade] wd dabE w9l 9 gt
A e Eke] ZRule]lnE s A weldte] FaasR AR 7t
ojw F9l=] shelal; 5 AT HE 49 dviels] ZRvielassze] 8
i Pl E A Eaae fiv

- 34 -



2.2 A5 2wy

2.2. 1. 4¥4 R FAAES FHE: 9995 Y

drte] Eeleass gy 4ES B dagde] bt Eelaas] &
dd ejyg shelebeich 294 o958 #3918 §18e sheep blood agar
A streaking® e E2lFF F2e] 22 (267, 37T 4843 Fob wsd
steivt o pra] SEeel clear zone® #elEbEch clear zones| ESt
A4 5, 4 54wt o §BoyE FESUY g3 8 la-hemolysiz)
Hey i ) g el H(E-hemalysisia #2 Fd sh) Fog g g o
aoghebEed o, fE R gbe] AdsF g2 e PelE¥iy-hemolvsis) 2
Pkt ),

g, oAb 2HEel indale, phenylpyruvic acid® 8 £42%) ureases] 4
A eag Balae] A8 ofg el dWE sl

Fraltlal bR indole A4 o]z T @EEAS] b broth vl WE
oAt A 2443t HMEEsE £ oindole reagent dropper (Difco, Detroit, I,
UsAIE #Holebe] =] Frda] of wgtn ddo)itE sl Heds =y
by G el s oo Sden mulsled on] 4547k Wel F o8
alslE ). phenyvipyruvic acid A4« 5= phenvlalanine agar (Fluka, Buchs,
Switzerland) wl=]e] FEFFE H3aba 25T 37014 24, 484 hsgt W
g F 10% ferric chloride (MBeell, Seoul, Korea)® 39%& 371 & &34
] A g fdale] QYo RE Z9si) FEY Ee 548 H A5
A B Ee we@AE g 35 S0 fuagic

Fr#lEA ureases] A4 o= ureadt HAHE Wl o] P AFE
UEWT ¥ 2468101824 A3 ghabsbe] @55 Eqlalala, whie] #9 H

A ge Ae TU WY B B3 HUSNY BT T urease #
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W Ag o= pHE A shd) ez dskstA o a1 4R F
phenol reds pH?E G828 b8 E g4 4beld HaL vepdch, o) o
g oafF e HEE Fws FHes Hdog o WEE UEREE gydew @
Aetgrr AeE FHY L FaldabES FeEs 29 HPE In ovivo &
AdM Escherichia colf ATCC 107988 ez Abdsbs] d95 #l8aq
c}.
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2. 2. 2. I8A #7183 B2H49% A9

frka] Ea e FrEE Eee s #5187 #1Eke] DNase, carboxy methyl
cellulose, Casein, starch, Tween 20, 40, 60, 804 T2A, MESA, R2A, YA
2het 1o HWeb F o E Al o oo el aas HEe e a8
257 sk AT oA dABal Eotoalekdl F oRalw 3 HEE wdach

DMase test™ DMase agard]®]el] ol 258 3IF&83 1IN HCIE #7134
sARRLE] F A 0] A4bE B9lEls AEe g Belas g Sden Sadir) A
Ao g A EE

Carboxy methy] cellulose test® W& 571 ol sle wi=]e 0.1% congo
redd-a o g 4 FOIM NaClZ A3E9 10, cellulose 4 o) 8 ghebalgcl, Feld
T e g S aa f58 d9lEke] FEl sy sk e 2ol Ee

Casein Hydrolysis Test® Casein®i]3 7l £¥5& sl 4922 Casein
=) Skin milk 198 #7hg £ Relosa dskatgdol, o ¥, R iis] {57
wpe} Sl A sk e 2 gekEbsc)

starch testi %% 7l dlle & dobdls H¥ 22 1% starchi® W71
Hizlol A E&l#FRE g7 F RelyS FHOR jadined EolEFC indined
siuf=] kel ] o) amylases] HEo R oldbe] jndines Hal dbgls o, rpeRa)
A g s weides dpehoy] sheiadrt § B Fdhal viebde
ofef opa} Rald FEe) Fuor} @4EE Yo g goslgicl
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2.2.3. 9% #4 R 97 SF949 U N¥

A A A& B delsls dela e mwef ki), fab
of Abwhz] dapgliz el mudateld st He] W9l pH2elH pHE2] H4
gt QEF 5 glojop @rk(43] webd dhe Beass] A A A
el s] A& 8 A lEke] S8 Lee (201508 H¥E okt A2l
ahed A F[TT],

4, 9l st sl AR H s T S uhis Zde) o]
A 120 rpmel A 25°C s 3TTAAM 484 b efakE gk, o £ afakal o 414]
12,000 rpm. 4T 108 e FAlE HeEta PRSE A Ee A4
A& wEe voE 28 w8E8e 0D fle] 047 S=S fEEte] de AR
ahairl,

el EF-F s Zale IN HCOE 0.85% NaClel ¥718tn 242 Sme/mls]l £ %5
2 pepsiniSigma Co., USAME #7HE &, pHE 2.0 or 3.0282 238k 31
THAE Azade dad 9FAN Imidl WEE FAE 100u 3HrEe] 7
Zts] agar ®i=lell 100p1% =%abed 30TeA IAZHEF wldd F AEES
Stalsbad vl

23 was ZAs s AAulAE pH 2 or 3 282 ZHE 5 Bile sall
& 0.8%. 1%, 2% 217 A7sbsia, 58 1% 0] 100ul BEEke 37T
] Aha)ghel 3AzE Eob wiekabedch, #hza] wimle]a] fefu} 10~ 10" 3]
A g el 100pY LEEbe] AEES Solsbedcl mEE MG HIE Fa
aE 1], FEeM wig o] deE FAske] NEER upbte] adze et
ik
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2. 2. 4. &%, pH, NaClelAs) 48 A9

drke) foldss) fagy 2898 B Fugde) el 2uaFe 45
of 7bz @ pH. NaCle] 9415 gelatgcrh w3 woase] 43 &= WeE
galaty] e 5-45T (5T Tr#E)elA wighate] A-5-5 WAl

il as] A pHE AHE el f6 T 259 roth #=% TSE,
RZB, MRSE, YMBwi=l=l 1N HCI2F O0M NaOHE #3748k pH 3.0-12.0 (pH
1 gtie g 2AakE R, agar (15 g/L1E F71H8be agardi=] 2 328 E &y
5% # agarl @ HEs 95& pEapsid

kgl W2 NaClAde] 43 @9tz S8 0-10% (1% 3 NaClZ

Z2te] agar W= TSA, R2A, MRSA, YMA o #A7pete] wl=]g A 2&hgln,
dArte] FelEssE 2 agar WA BES A5E dAsdo

-39 -



2.2.5 3 %% % A9

o AlEE fsb s Ao e mwEtwE o dss aEEs] g 5
Zels] gl HE R Edaef Lavpe|pvltang] | 5E 8% ¢ ok wet
A T Ee] Eavlo]lpEl A AHEET] HE F5 21 F oIe 3 LEE
ol & H¥elHdE Musind o83 ) ¥235 & 4WE Bengoa F(2018) 2
dhd g AdEe HAAFE9]. musing Dulbecco's phosphate  buffered
saline (DPES. pH 7.2 Giben, Grand Island, NY, USAne] 8242 2 mg'mlL
FeR AlEd v 96-well plate {Corning Inc.. Corming. NY, USAoe] 100
pl# AEEke] 4°CHlM overnight incubarion@h g b, S6-well Plarewbetsl] 42}
i @909 F DPES 200 gL 2#4] 2 sy 2AFgcl 7 deeds] prs
OD=05(6~8 log CFU/mLi2 o] 2} Gh-wellel 100 pl# 5 HEbel&
=7 @ F, mucing # HFE 5 g=5 243 Eob 37°CHAlA incubation
det W& DPBRS 100uLE 63 Had A28 5 0.05% Triton X-100 22
200 pLE Agste] a7CeAAd 30+ F3 mucind Ry #5E 22AAR F
Were & el oixivte R @ WEHE DPBSE 9% 34 F
MRS Agar HlZ]ed Z9 3182 7HEgE A7°Colq Wwg F Ausg S
et A Fabs Asbs Musin Mol @ F3E Aurdog CFUYmLIE musin
Hel F gl ddrlog CFUMLIE] #Fo]2 Musinel 3] ol Hale
A ghebiby eo] o & wWlEAR @E)e] el el
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2.2.6. 2¥94 R 459y 8y

Iy @5 agd At gram-staining kit {(BBL, Difco., USAME AH23l
AE Aot Eaaas #@ 42 colonyE slide glassd & =2
af | AT E oervistal violopgEal e 2 (E7E Ha ¥ mHen 438
e}l v ladine 892 oba] 187F 9REA9 5] 95% Ethanol®9)e2 20
23 el JBH P Safranin O2Ha R 1§ Bl dfax P24% 3 FoqyEy
kv AE Fae] ¥ g 54 9 O G448 gy

Catalase activity testsit= w#|¥ #5& slide glassel &7 3% (wiv)
hydrogen peroxide(H20210F 45l 2le Catalase agent (BioMérieux.,
France)® 2-3 & Ho1Ew 7l 44 778 @903« 4L08 55 @
Zatgt, A1 E G e gsgn, AAErT ddEE] ged 54
a2 gastgc

Oxidase  activity  test®™ oF7F wfbyl platettoll 4  Oxidase reagent

(BioMérieux., France)® 2-3 95 HolEd dehdon oy 55 80845
v} sAvizhe 18 ok fhabElslen] palals = kg on galasic,

__dl_



2. 2. 7. API kit zym

vl Ee) A5 7 ofe] fa EA N RE B o olAs sy o
F Sade] Uubder geldts et wabd doke] BAEss Sa8AE
Aataty) flEte] £ 19F9) 2E G2 7|7 o] £4E 2R AZE AP kit
zym Strip# AHEEe] thEa el d¥E A

] APL zvm® Suspension medium (2mldl 55 & 5-6 McFaland &
Sl by AAE FUEta, Bve 2 AP avm Striph e Cupuledti«l
Goul® HESCL HE oA wel Ao wBAFE B 37U 443
Eob wlekehch, s L B9 3 Erbsl BEE RshSE ZYM A ZYM B
Alebg 22} Copuletito] ¢ 94 dojEql F BE Foh Al ghd 4
7 de] wgs et gty AeE sy 7 SEgd

Faghd e S M B8 vlardbd 0-53 AR g sbEr 08 S
(=) 5 2o AHee] dbgeoln, 12348 ks BRem 3 oldkeldl AW
Fle)e R 2 o SR faEksic

&
u
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2. 2. 8 API kit 50 CHB

APT kit zym Strip?t §¥ #adFe &84, carbohydrates?] b3, o
i 5 shrEE dabE A $E AP kit 50 CHE Stripd ARS8k b
7 el 4HE Ayt

APT kit S0CHBE Strips> 497} @pabes] S8 s dytated Apade
Z B0CH =19 pH indicator?h S o] 92] W& gpaEs) WiE«yd
g ogeE e gl

APl 60 CHEY Suspension medium (Zmidel ©#E-& #Fe)i o8&
colonyE #AH & heavy suspensiond YES F F, Suspension medium
ombiel #2 HESE W HEE 2 McFoland® #4o £ 2 F API 50
CHE/E mediom 10mls] @ # #9908 9] 2 McFeland® Smg e
Ade AEago, HEeldld Rde HEs

U, aTUHlM 484 3Rt wiskElE o, 244843 MH e M2 waEls
w3 F o7 EEgie
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2. 2. 9 44 A ¥Y(Antibiotic test)

ZRWe) €A FE #FE HAF Bacillus siamensis Y1972 wHA g
At HEdE w@rtEe] S8 tlaa #Hb ddise diffusion method) & 2] &5
o Ampicillin, Lincomycin,  Streptomycin,  Tetracycline, Gentamicin,
Kanamyecin, Oxwtetracycline,  Penicillin®] #%4-& #d&atdrhTanle 200,
MRS broth wl=elld wleel Bacillus sfamensis Y197 #5482 McFeland 0.4
# R Wil "o wEE AbREe MHA (Mueller-Hinton agat) @7 4]
AA =g &, 2 494 disc (BD BEL, USA)E &ei%& § 37T 24437
b owiskabsnd Wk o dise el "AE A4S AH]E dclear zonels] A7)
(mmi FA&k] WelEss] A e gt AR s deladd
}.

Table. 20. List of antibiotics used of antibiotic test.

Antibiodic Concentration
Ampicilhin 10 pg
Lincomyein 2 pg
Streptomycin 10 pg
Tetracyeline 30 ng
{ientamicin I g
Kanamycin 30 pg
Oxytetracyeling 30 pg
Penicillin 10 Iu

__dd_



2.3 2% ¢ 23

2.3 1. 494 R fAsLPHa: 944% A9

Ackeldle EeE 75 12185 F e S el 15E SR g e
2 a¥4r) fend EdEs 44 o0g elsdd v 4 Ee] probiotics &
#8577 #laiM= e F530 F shds heAde 53 uealaddd o
g owdads uiA, Fude] fd ekl e] glelek #o] [l =E 57 449
s Al Habdd EA) gelel @e7]. i o sk Eol Sel 4
oy B 89 e ot ZRvie| o ghagTae] duabyd
A 7 A ade] gl

Geel HEee] o o) @y B AEa 9 B Bl HEs S
BogE g R e AEag ujdEd o fEeA s SdEAE T
o HEdE A St veldb| dbaiyte] AR EHEEla] ghel A
A A 2 o5 gk WYy oldEd FF ovehded ds 8490
~hemolysishs 8T8 S9dd fafa ded A7 #2 FHe e BF
Wk ge] WAHE T WlEEH(B-hemolysisi HHate] g SHE gas
Al 5 ol g 5y oghs A} o] £ b BEE S Weds
Zhalar gleba b o ok AlobRE(y-hemolysisls #3340 glo] A8
At FAe] o] s g ez #3908 ¢ gley Fa4gs welde] g
o ghaldbclar gyl g S 8 Fod 4485 wa gdsiela, g¥
w Fe] A S alE PobEdiy-hemolvsisii  afgbabEv[103],
hemolvsin® feldle] HAFE &5 e W A L8948 melg fAa
15a5 & 357 B-hemolysis 305 7F a-hemolysis B35 y-hemolvsis
& g Aaz EelHA,

el dlAbE dl A d¥elAe ZRopeEA FRAF
tryptophanases| ##A tryplophaned 381 E45e s bRl
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dbeh $H3 B39 indol @ phenvlpyruvic acid® A4=RE Aisgich =
frefdde)2t et w G248l ureased QMR E st 1 #Ho
Table. 218t el vpebwdch 2 AP AT y-hemolvsis E8E 7 & 9571
40 gln 94 £ =7 TP ez Zaupe|lrgs FFEA AHEEH
& A ghddel & Aez ook wely 9EFE R P e n
A ArlEE e agEa i, b 5 EEE Adlde ansnes £
W oEgE Awado,

Table. 21. Comparisen of hemolytic and harmful enzvme activities, and

harmful substances productivities of selected strains

Isulate Hemuolysis Indale Phenylpyruvie avid Urea
M8
R2
RS
R7
R&
Rin
Rl
Tla
T
121
T25
T4
Y8
Ylh
Yi9
Escherichia coli
ATCC 10798

-

+ + +

™ = W e w w w 8w ™ L o= 3
i
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2. 3. 2. IEA #7183 BH49%F A9

dvtE| 25e e 25E q4ef Z2welads 45 e S TF
A flEhe niat foled dde 4985 F49sddae des oEa
#e| Table, 22 “epdvh, ZEA FFEF SeElsd BHE DNase,
cellulase, amylase, protease, lipase®A o] sl Sebul] f&5 75
o #ghe agardl ==l Starch, casein, DNA, cellulose, Tween 20, 40, 60, 80
& e A o oF gerdbdE ¥ FuEsE HEEY Eu # 5L 2
A e EEe s 2k

975 ¥ Casein?br ##led ToFdd ¢4=22 vebda, DNasefhd & &
w5 A lipase3td & Ta5olA veldel B8, cellulase 3 63544 1}
Bt Tween 20, Tween 40, Tween 60, Tween 509 FEdhpl 232k =]
M pFyte] Wabste] o2 tweend D5 WElEe Heg debde, A4
# DNase, cellulase, amylase, protease, lipaseSl 58 e ahs #4934 viebd
- M28, RS, RIO, T19, va, Y19 & 6717 f#52 oiias] #5e
Bacillus species= 915 51}

Bacillus speciesd o|v] @& @98 F# cellulase, amvlase, proteasest
R BAaES AERe AFER AR b ok ekels] T 9 AL
Aslel=a glcky dea @loh(24, 5 16, 112, 111, 700 E#H, Bacillus
speciest] 4 &o] Aaste H40 @7 ARE 4HY 5 58 4w
A EFE o] 4 Ped P, HW AEAe] 23, AREZE 27 AR 4
3 5 #rlEs EHES0Me 3 mFel de ez A sldilzs,
140, 4].
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Table. 22. Comparison of hemolytic and harmful enzryme activities, and

harmful substances productivities of selected strains

L - Tween
Isolate Starch  Casein Dnase  Cellulose

20 40 il

M2R + + + + * + 4+ +
RS * - + + * +* + +
R10 * + + + * * + +
Tl&a + + - - + +
T19 + + + + + ¥ + +
T2l - + + - - - - +

25 = + - - - = = +
Y8 * + + + * ¥ + +
Y19 + - + + + + + +
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2.3 3 9% 414 9 9F 2449 A8 A9

fop s ne] B @5 F dhagde] Hopube £HAE = @an akta)
Fr7ldE Welwel =HE M28, RS, R10, T19. Y& Y19 67F2 9555 de
2 oERvie|fell g g ate S FRE e HEke 9lasle g ogle
el 8 Mg helabh

57 probiotics®2A 715E ) HeHs Pk e A F 40
chekdl vt EAEe S SekEd Wi dE AdelFElEE Ad #Ese
2wt mubaa] debgepel @oh13]. o of $= dbE pHY $4bE da) s
o] LAlE £l we)a] e ole)l pHrl 244 gtE 2 ovpUAE vlxmo g
o] #E Aurle vdE i B siln vl el HEs Ay Abd
44, 22], £8 Aot Zg@ oldE8E g i R HRdE v}
Ax glelet #v 2y 9F R0t s oxgalle] FE w=]
AoAasE 4 gleobnt ahsl A dEEls S48 4+ vtz el glvhas,
10z2]. witAd dae gl §lab el AEel FhgaekEt] wiise] v el
TRupe] p BT A HHES )l e 2A P dhbe ik gael ol
g odleleh FAEE AT AS pH 30 olden FEse we "Ha 54
g A zAS maddke] Bile salt (%) 2eg 3n2 A3H9S q2EER
0.5%, 1%, 2% 3%2] pepsing M7bele] Q3 &F ZAAM W4 E FAEHA
o} METAE ol FAeEtA @ pH 7.0 2« A dE5E S F AR
Z vehy g

B oA« Add @3 iy 3 SEdd8 JdE JAT Zde Fig 3
Fig 4 # @} difRs FRADAY 20F FFd48 Yade Hojy 2oz
viebdel. 2 FelM % M2, T19, Y197} 28 e ol F3404 0% o3
g ARE Relr] glold Wads b2l des el ol Ea] s e WAl g
&34 AD R10, T19, Y197+ 202 4 213 fd EWME cf2 FFd
Hl&] el g el 2len el ¢F feEn g BE Hejd
Ak g wel Y102 ubehstcoh #eE shEelae 2 s Jebde A
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Ft EPSe Adez Q¢ #de] nie =g gt dateln], o) EPSE
WA e = FFES 599 probiotics® FE% $ e gy, B oA
A gag degs A f48 @Ea sdddqe JAaE vehe] 22t
2 dudas gy 5 oelvtae debEc

120

m control/ pH 7.0
™ 2% Bile salt
= 3% Bile salt

¥is T19 Y8 R10 RS M2a

Fig. 3. Resistance of selected strains to arfificial bile acid.
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contral Vi3 Ti% 1] R10 RS M28

Fig. 4. Resistance of sclected strains to gasivic juice.
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2. 3. 4. €%, pH, NaCll ¥ ¢] 45§ A9

g & Bl dvhe] das AEEAE HR0E] $Ee FaaTe] we
Zb wjEl pH 3.0-12.0 (pH 1 22 ast2, 0-10% (1% IH2) NaClsE
Arhate) #FE =W F o2t 25708 aTUe] Exels 48A3h Eeb oeekE
Wil AAE phEEgdc wd g 2= A5E 890E] fEe] 5457 (5T
A fS5E BEEtEch WggsSs, pH NaCls] d4is ob&a el
reEb e Table, 23 - Tahle, 250,

A M28, B3, RID, T19, Y8, Y15 & dlg-ate] U el gt
20-35CHAM BE W #5e % Agien] mfebd HHELE 20-35T &
o 5= glelveh V199 MEBFTE 5457 2] Hl& 29 2adq RE 455
aheirt

k] v pH s R AEe] hgsel TRblel e s ok et
o4 ogly] djEel b pH EAS MR Fae] sphsael @l mela F2E
A OF fks vhdade ok pHaNE pHl27h 8] e« d¥E s
tl Table, 248} =] RI10, T19, Y19 755 & dEde) pHasl 334 4
E 43l Ahgdleh of] BE AMUFTe pH 64 pH 9 AbelslA] A3e]
e Ao velwch dis] AlESEe] J% pHEAE pH 6.0-5.0 Y&
ol 4 odgdch

oA FHE s NaCld Adads] 43 514 28 o9%&
Fastalct, ol MNaCle] Tdelgl Na+#h Cl-3& ojdEs] Aoy oy
g4t ol dqt Al fapst sles B o oglddol[Bo]. 0% BEE
NaCl #7F wi=l«dM 6% F5Re] NaCl $hadsia] ojfe] A5 e 7
TS #3 w 5 dda iR 25 NaClg] ER7F T ff "Heiile &
Pefa] e ubE AWabs oAy @38 = gl&& Eelalsiclh

ol ¥ pHEE NaCl F=Hole] ejd o3 HAoe] w=2@ Bacillus speciess
0~5% FE#] NaCl FZde04 AFe] #H5sta 7% o8] NaCl FEd4e o
2 T4 o Ao vehd HEH NaCle] B 2-3%E B nEHd
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=%, Bacillus species2] #3 pHy 7.0-7.52 S3ERS, pH 5.0 °]5st
pH 8.0 )4l e die] F33 st waoges|qoi(20)]. )&= B 47
Aetat frabdt d2E veEhlglan] £ A3 AbEE dd] BAdEETE 4
A Arga woh e pH 2dldA & 48E&E dehilE dE 89 % 5
sladet, whebsd B drdste] EelEse £ oEe i exe] 20 W kA

o) gel uldde] 48 Aew ghel g 4 o

Table, 23. Temperature range for growth of sclected strains,

Temperature {“C)

Isolate 3 10 15 20 25 30 15 At 45
Y9 W + + + + + + + -
T19 - W + + + + + + W
YR - W W + + + + W -
R1O - - w + + + + - -
RS - W + + + + + + w
nM28 W + + + + + + + +
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Table. 24. pH range for prowth of selected strains.

pH
Tsolate 3 4 3 ] T 3 9
Yie  + + + + + + +
Ti9 + + + + + + +
Y& - W W + + + +
RIO + + + " + + .
RS - w w + + + w
M2E - w w + + + +

Table. 25. NaCl range for growth of selected strains.

MNaCl (%)
[solate r | 2 3 4 5 i3
Y19 + + + + + + +
T19 + + + W W - -
Y8 + + + + + + +
R10 + + + * + W W
R5 + + + + + + w
M2E o+ + + + + + +
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2.3.5 F %% % A9

ul o] Eatupe) 2 el A5 2ET] HaME s 2AE AN e =g
st o Ael2 wEsl A o sabel AelR Sdske s s whebd =aap
olaEls FFE JEEr] fEME # 2 5 @ik Slel gasit @
Waklpe| S48 Fu @55 Hdsr] glate] W @ik Fig 59 o
mucins| A5 H Wargst 29 §oE g g de)i WRER fhiba
aglE vhepdigel, £ dges] B dvsE 758 mocin dREE
2a.6-88.2% 2 9 sHHe o F4ME Y19, Y8 M28 M wFrt T0% 9
A wd 5 P& Bk 53 V19 7355 s8] w2 A%E deed 9l
T oA, A o b S B2 Zgupe] €l 2] F1E H e
A% &= #aw # Hgn,

1008:

70%

208

40%%
Bmusin FEE
30%
208
1096
0% - : . 1 %
Y19 Ti3 ¥E R10 RS M2E

Fig. 5. Attachment of the strains to the micin surface.
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2. 3. 6. Probiotics 473

?lal W oelf e Fae, £9%, oA fUlEE HEw, 9F5 9
goelE whEdelse] M, &5 pH, NaclellHe] 34 4 Rabef 2o
Baciffus sfamensis Y1978 probiotics 8 #52 d4stedc., o f Fugs
g g u et s4, dhdal g, wheshs felest BagyE ¢
s} gk},

137 2994 R 4893 §Y

Probiotics #2 #52 H3¥ Hacillus siamensis Y197 37T ¥M,
MRS, TSAYM 25 Agten] 33742 44 7l U ohdy AsE
il S4E BTk

wg, ol Hal skads] gonaksl ghges vbeldbam, Catalase
activity tests2] H=b 2k oxidase activity test®] Hab sbdez oebgicl
o= o]l Me P A8 Bacilus siamensis B =2He] AEkEE Hell d)esi=)yr

oxidase activity testellA] 3jo|zb 4li-& 8908 5 2lslci[122].

7y = (B'j 2

Fig. 6. (A) Colony morphology (B) Scanning Gram stainnig of strian Yiu,
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2. 3. 8. API kit zym

g g4 g4 =3 Tade|sera AL s gels)efel i F
af a4 F odhdeloh ok B f5e fds #4457 Hiks Table, 26
A viehfgich 49 Art Alkaline phosphatazes @R 854845 g a,
Maphtol-AS-Bl-Phosphohydrolase, B-glucosidase, EsteraselC4), Esterase
LipaseiC8rl e 2t #4845 JehBdch B-glucosidase 45 lactose®
glucozest glactose® #8417 &4 #1alad ol Fuba Ealshe A
Frdd wdTE o83 E A ga72] 2 A5l AbEE Probiotics F
Wogg EF B-glucosidased] e #AE vhels Hes welp adiad 2
HE 1 d e gk,

g, % ovldZe] ProbioticsFTEM  HAAE Y] HHME B
—glucuronidase® A4 E=] @etel @0} G-glucuronidasets WitEcRA
E¥adg dehads A gas wedk(iz], £ 2gda dde #5e
Wl i A%l B-glucuronidases] oid $4d8 == gheboh, ohelsd whals] o d
ghaAle] glckm yhebsm ghd HEE £94 9 S ESsEE HYs vnE
of Bl aald Al 91 B oS BF b Fo2EA dde] e Al
28 ghebyc
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Table. 26. Results of the API zym tests applied on Bacilius

siamensis Y197

Enzyme Reactivity
Alkaline phosphatase W
EsterasefC4) i
Esterase Lipase{CR) +

Lipase(C14) .
Leucune arylamidase -
Valine aryvlamidasc -
Crystine arvlamidase -
Trypsin -
a=chvmatrypsin -
Aeid phospatase -
Maphtol-AS-Bl-Phosphohydrolase i
a-galactosidase .
F-galaciosidase -
F-glucuronidase -
a-glucosidase +
f-glucosidase .
N-aeeryl-f-glucosaminidase -
a-mannosidase -

a-fucosidase -
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2. 3. 9. API kit 50 CHB

4970 ghEgel digh o ol &4 E mabsh dst dokeleld ElE gee v
2l L-arabinose, ribose, galactose, glucose, fructose, mannosest wHebEsl
rannitol, sarbitol, kel a-Methyl-T-mannoside, i 13 91
W-acetviglucosamine, amygdalin, arbutin, esculin, salicin, bitol, =bahEs]
gluconate® o] &8s 4hE A4ahz 5485 2418bs] Table, 27 of Rabg £
lEE ), ol o) M BIE Bacillus sizmensis?] @A ss) fapd faa
vebstrh122]).
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Table. 27. Carbohydrates wtilization of Bacilfus siamensis Y197

Substrate Reactivity Substrate Reactivily
Gilveerol + Esculin w
Ervthritol - Salicin t
[-Arabinose - Cellinbiose t
L-Arabinose t Maltose b
Ribage + Lactoss +
[-Xylose + Melibiose w
L-Xylose . Suwcrose +
Adonitol - Trehalose -
[-Meathyl-nyloside - Inulin -
Galactose - Melezitose -
D-glucose + D-Raffinose +
[-Fructose + starch +
[-Mannose - Glycogen #
L-Sorbose - Aylitol -
Rhamnaose - B-Gentiobiose +
[Dulcitol - D-Turanose -
Inositol + D-Lyxose -
Mannitol + D-Fueose -
Sorbitol t L-Fucose -
a-Methyl-D-mannoside - [3-Arabitol -
a-Methyl-D-glucaside f L-Arabital -
M-Acetylglucosamin - Ciluconate w
Amyedalin + 2-keto-gluconate -
Arbutin + 5-keto-gluconate -
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2. 3. 10. 244 A Y (Antibiotic test)

Zaape|peag HF WHE Racilus siamensis Y197 @54 &) 552 @
Aale| phate] whada] ghiadat o abads #@vlabelcl, Bacllus siamensis Y197
= Lincomvein (2 pgdd A28k Ampicillin (10 pgl, Streptomyein (100 pg),
Tetracycline {300 pg),  Gentamicin (10 peh,. Kanamyein (300 pg),
Dvtetracycline 430 pg), Penicillin (10 (U} =14 10mm =442 25 2
g #5 vebd Hlea g oo oF Fdaled tiala i) gokm

Frebgicl, 28y Lincomycein (2 peldls 4 & 712 Ao g ey,

Table. 28. Antibiotics susceptibility of Bacillus siamensis Y197

Antibiodic Susceptibality {mum)

Armpicillin (10 pg) + {23mm)

Lincomycin (2 pg)

Streptomyein (10 pg) + {26mm)
Tetracycline (30 pg) + {23mm)
Gentamicin (10 pg) t {1 7mm)
Kamamyecin (30 pg) {1 3mim)
Cytetracycline (300 pg) + (3lmm)
Pemcillin (1 ILT) + {34mm)
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2. 4. 2% H{F2P

A A AN e g4k e Yl vbde] WEEta sl S0,
FAQ {Food and Agriculture Organization of the United Mationsiell 53|l
whayl 20169l A o gl dadwte] of 19 71008 FellM 2kl olgle] 4
Aakko 19 13T 2e2 AH ofyidEs] G455 AEF Hen dasgo
[31, 100],

ek s bl Es S k] el e Ak FRAE0 S8k
gt ndk ApEs ALRETE FEEE w4 AbEaR Qlee] chokg 2|
s f90E deava e, o2 dke] A b g st @
AfEEe] HAR g v A 47 el = A gek(es, 91] £
o aE o B4 53 W TR BdeR @ edEs]
wAls Agte R wedss AR AF AelA s o oohdd 239 SAE
o efr| sl gl dAeck 14, 15, 108] <)ol s sfass] fa dad
& d4A4AE dAag e #1988 5 el weltdian dAs ok
A3, e Fellq Red #19 shERR e ) v A 1 oAE Y
A} Sl gt Agtr AaE 3 gick[128, 139, 45, 46, 48],

AubH 22 probiotics¥ HAF Feo g Feo @ gdH{HE A 559 G vl
B oae] 2HE T AgvEE A 2 9 AEEE A
ZA 2AH9 AU o]PE TS delile vlAES By Ee 5
& TEc105], ZRule| oA uldie] ol H5 7] FHAE MAlH
TOWHOMsE S48 sd s FAD ] FA8 7lEel o) fEads gas
el el stebelsin] o] Wldez Sgde] gle] A3 A PAAdE srRelel 3
o} mE, FlEHaE fadds AH % 5 oale YgEEs At eksie] 3
gt kg A fodeld o] dhed mRrebe] Satale] JAd 5 oglefef
o ZRvle] g EaRAe] f55E S ¢ oflcha tels slchlE4, 1141

upela] ol fd e e A Ee] ghe] AHE v AFREAE oty
# ool galke] M HE EAEN PFEE S EAEIA, B At e Y
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do| gojt F5E b2 E probiotics® AR TR S delns] a6t
probiotics2 4 2] 273 Fal A W R4, T4 2Fd
e Zahy, o Bale 82 2a probiotics TRFFE dystdd o F £
B oEFe] Ay, magd W FaA 4YE A7l A5 27 YEAEY
drke] A ol 2] o] Abg sleAE debraat sl

dria«d Rl @ 12195 F & gl s wgl 15 A
a2 B4y feElfsdd o5E s A 16dT F o3ETEt B
-hemolyvsis 33057} a-hemolvsis 83571 y-hemolvsis& 44dhs Asw &
dl=fgich, SHelzt HHe] v s ez QlEte] yhEelds S48
elaf?] @6, a-hemolysis, B-hemolysissh CFEA y-hemolysis& A 1=
Tl g AAe] 2] g deg s} Wglade] §leof eh@dicla ghebgc,
FroflabatE e FHELEY AR Faldat AEea el By 2419
indol ¥ phenylpyruvic acidsh Sraffidael=b @9t #a £49 urease® H4
of fei ghelatgdol, ot A y-hemolysis S8 7h2) 2 9@ LR dalbg
d fidel Sde] Yasx) gbe dE& #B90Ee] probiotics SR FFR AR
Al el 2 S5 Falg e s sbaE el wleld 9@ SR8 Al ok e
2 R el sl e v, il 5 s 23Sk probiotics F
Bogas ddstgch, 35 Agardl=)Hl Starch, casein, DNA, cellulose,
Tween 20, 40, 60, 805 #A7} she] ) HolEd Ee5e BEF DNase,
cellulase. amylase, protease, lipase 50 898 geolrgitl, o Bal opd: 3
Casein7l £#l58 TaFes o Jdelds, DNasedbd£ 8§ 35004
lipase®d& T4 deladcl B collulase8dE BaFFels vhebutn
Tween 20, Tween 40, Tween 60, Tween #0¢] 238 fehe] w=l«lMq& 6
Aagte] Eabeke] o tweend BF RSl dlem dEbucl 2904 2
AL vEld R 732 Bacillus species®  E91E 2], Bacillus
speciess o] B2 ALE EH cellulase, amylase, proteasest 32 2%
HaEs Mabshe 3R opokdk febeA] AMREA Slh[24) 5, 16, 112,
111, 70]. ®=4 Bacillus species =) 8Ee] #ibale szl debsl a8
HE A5 An ge] T, By A S, AREE SO TA Eeel 2

124

—
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T oales oA sioh126, 140, 4],

Fatgel sHelum BHME A ol b zdd HEe] nia
FE EElEe] #ely M28, RS, R10, T19. Y8, Y19 6743 #5358 dide
2 aFHg, FEFdaqAe Ml W dsEs ik, NaCids g AaE
shelabaich, o dat Gt diREe] 9 wEdA e lE Helded, I F
AME M28, Y10e] 7hd slofut WiydE 7h & ga0d 5 sk EH 9
AHe) WAE S48 A3 R10, T16, Y197+ 7k dlelston] of 4 @52 ul
A A9 H Hge] s B debdE shEach BE Ay o5 33
EEE 20-35T WE 2 5 ol =9, 0% el NaCl #7b wE el 6%
g NaCl #3821 gis-8e] dd s 4] shedtgd e Tas] NaClg
k7 deirts 2EdAs o8 s Heg 4k ¢ fEE s
eld 5 Hee whEw Bacillus species® (-5% w22 NaCl 24 4
Feo] FhEEta TE ool NaCl wkelds #2 F4e oegm ¥ pHe
TO-7.55, pH 5.0 ¢15tst pH 9.0 =] e S8 AHstglvia i
slefalel (20 o= 2 A A dds dgen doe] Reless
elelgt A7 dedA meh w3 pH 2desd g2 Agae JAE% & &9 a8l
o}, mebA 2 d7RA EeETe F e Y S5 231 9 dlaadat ol
Arde el frd N2 BTl musind o] &5 A 52 Ay A
FEEels T0% elgbs] Salds BT V1o H- sEaR w8 S T
# Helde #f 97 ®HEAE BEdE probiotics Pl HEF Bacilos
siamensis Y19'8 probiotics 82 A5 2 d3sbgdcl o) F F8 d3e g
b R e B T R 1 B T et S S o B g 1 6 R L R

Probiotics 8 #7552 HAE Facile siamensis Y197 gk 745
bz velgben ) catalase activity, oxidase activity 2% #2a 25 k4
a vhebdlich B WY 75 Ay Jds s ERdR oy J9s
Haghe 544 BeFAc. Raciius siamensis Y1972 EAH45 wBani
walsa eteler] #ls] APD kit zym F APT kit 50 CHBS A#0% A3 p
—glucozidaze, Eszterase(C4), Naphtol-AS-Bl-Fhasphohyvdrolase, Esterase
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Lipase(C8} o4 #Heb #4848 eERliela, 9 a4l p-glucuronidase
= ogdE waw erabr), wdl o|Hel BV Baoilins sfamensiso] gREEHE 9
B o dapet frabdt Hes veldci122], 4 44 Lincomyein
2 pg)ell WS Rgleny 1 o8] voj] FagAels s 10mmel ] A% A
& 518k 3hedde] gle da® vebhd,

whiha], FE 18 B 5o st Fae oA gie] sied deln
of fHl ol A Heluh g gl He g et A9 olf HEE ¥
gl o] sEAE el ghdA AR E o)) FHpat £ ogdvkn ghdE] e,

—
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oI % s&af

A A as golve 44 sael w8 R gk gas 54
) abede] s whEd s glvh, 2oy FRERE S e Abga) gl
BE e HE R e Fo R Qldba = b sas b ok gl
A shf g Hafqt Frletn e olE didET] At H2 dATLEHA |
o Al AEsn g o0 F vhdee gd dys B ] sle
vp R s v daR AssE drbed o@ deEs oju@ e,
thElE wn g el 8y FRE Holee] SR AT A o
g olofr] @), ole] mek B AFabs AT A gasEe doke] di= oA
¢ THE selstn 3E #dE Ad TEE @9isdgad, 334 2 ot
A lgY, AT 5 Y ZRuleligA2 A FEA4E gel
e},

2 Y Ay drels] dRke 10%, pHE 40458 F3sden, o]
A wEld ## 165 ribosomal RNA O f#zhs] @¥iMEE NCBISH
EZbioclouds o)8-abe] 24§ Axb 2&Phylum) 272HClass) 35{0rdery 53¢
(Family) TH(Genus) =58 & 112 #55 Firmicutess 73%# Protenbacteria
w 2THE Firmicutese] FHE9 #Haz vepdoh B3, Pediococous®,
Racilfustel 747 2% 8 7190 S8, d422 Croncbacterds 22%,
Enterococeus®; 16%, Aneurinihacilfuss; 5%, Rlebsiells® 4%, FPaenibacilius
Ho] 24 waR FaHd fle da® debhdst

dvie] ee] el St SR 238 gt Streplococcns niae,
Streplococcus paranberis®l 632 33-E4 Vibre alginelvticus,  Vibrio
harveyi B Edwardsiella tarda § o #F3Y st 232 oside
Escherichia  coli,  Salmonella  enterica®l 382 3dbdd Mierococcus
Tutens, Streptococcus mutans, Listeria monocviogenesyt& o] £ dbe] gt &
Ag SR o FE oHFAYW M Photobacterfum damselae subsp.
piscicidagt H fFall AP SmutansE A2 BE e oiEilA] dEAE §HE
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Hagute AW Hostdoh o F39 AT S parsuberisdl Y19 Bacilius
sfamensis) 7t Al A 368 mmE TP 2 A& #-2 ek, o el =
T19, T25 T21 7F 357 mm, 326 mm, 32,7 mm o082 Fd =& gty
FEE Besan

wEEg 12005 F e dwgdd ng 157F F 350 B-hemolysis
3EF7F a-hemolysis 8857 y-hemolysis& 44 #He2 ¢l= g, =
o FrddabdE fAaEsYY AHY y-hemolysis BHE FhEl = 9wl
A RS ubehybd EAsh Sale] AMdEA g RAE ilsdd, aws $
Casein?b #&lle 7544 ka2 vebda, DNasefd S 8 754
lipasedty & T debdel, £9, cellulasefh 42 GiFF4 vepat
Tween 20, Tween 40, Tween 60, Tween 80¢] EZFH 22t W=« = 6
kel wabgte] G2 tweend X7 ElEHE Ha2 vk 2EEEel A
= gk Est Mas, vi19e) Fh Hoid i Fhalen] 1EselelA e A
A= RIO. T19, V197 713 feolshd el 4 4 qgich £3 RE o #5
g HHELe 20-35T B 09-6% FLo] NaCl $xlel s oirtite] A g
Bape] hsadch musind o &¢ 4 3 AY Ao A w52 88
2 vebstc). 8 A #alE Bdl® Bacidlus sizmensis Y19T8 probiotics F
B R st

Bacillus sizmensis Y1972 1394 2 bdew vepon, catalase
activity, oxidase activity 2% #Hab 5% kA& opepdich, wgbELY B
=glucuronidased] = 45 == oFg&E #oldl ¢ glelon] o] wHe] pag
Baciflus siamensis 2 S53E o4 A3 ate} fabet 2oz etk

#HP MO R Bacillus siamensis Y1975 o5 9 913 o] Helve oba A
# 713 #FE 8 probiotics2 AHERE 4 le 1SS BS SabEle 2%
A& ¥ S5 gk FooR okt &80 MY ez Ay =239
FAe R Ay FE Fele AEAg] shdy dHYRE o]ie] MR
= oalan] o8] opekgk Rehea] dalE AbE W Ealvl AlE dle® slEg
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