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Abstract

Probiotic are benifical microoraganism helps in maintaining proper balance
of the intestinal microflora in humans which were proved to improve health
and enhance immunity. Lactic acid bacteria along with medicinal plant and
herbal extracts have reported to promote growth.

In the present study, the main component was used as the licorice with a
perennial plant Glycyrrhizin containing about 6 to 14%. Glycyrrhizin is
generally known for its anti-inflammatory and anti-cancer effects in allergic,
chronic infections, viral diseases and to reduce cholesterol. In general,
medicine herbs effectively use the component of licorice extract through hot
water decotion of medicinal plants. In this study, Pedicoccus sp. PSK was
1solated from traditional fermented soybean foods. PSK was subjected to
physiological characterization, such as salt tolerance, immunity against
artificial gastric juice and bile acid, heat resistance, hemolytic action, and its
morphological features to ensure that its could be used as a probiotic
bacteria. Water extract of Glycyrrhiza uralensis fischer mixed with PSK and
the optimum pH change, the growth temperature were investigated. Results
shows an increased growth with water extract. Halibut is a non-specific
immune response of Glycyrrhiza uralensis fischer water extract (75T).
Addition of 1% Glycyrrhiza uralensis fischer water extract in the culture
medium (75 C), have increased the activity of macrophages, which in turn
increased lysozyme activity. Hence, the Glycyrrhiza uralensis fischer water
extract along with PSK could be used to increase the fish farming production
by improving the immune system function of fish against bacterial fish

diseases.
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7b e olFolth e AINE AL FHE e R AMSE FA o3t H
ool ~E#H AR Q3 ofF AW ¥A W=7t Tt Hi vk (Heo et dl,
2003). 2oL At B wpolE & VB E Y @i o] ofd =9t e
Aol F7F =il vk (Hwang., 2007).

ol& A gt 9% 7HF AubAQl Rl shebA e FAAA Fof W
o] ot (Eldar et al., 1954). e} Fids Ao edF8o= s WA
T 7 9 Aggygdor @we FAE do7ity (Weston, 1993; Newman.,
1993; Esiobu, et al., 2002; EI-Rhman, et al., 2009). ©o]#3F FA= & 2d3sl7] 9
3 FES dd A B4 B FAFAAGAE ALES L Jod EER Fo
e o SIS YEdTE A7 237 Ao F 5., 2007; Ooi and Liong.,
2010; Koo and Chung., 1994).

wepA b aRjor el ZmulolQEl 2o WiE Aol solwtown, @
A A AAFeR e Ayt AP glvp (Trafalska and Grzbowska.,
2004; Jang., 2012; Salminen et al., 1999).

zZ2uto] o g = QA fold MAEE U vAES] 7S GuA &

A A 71w (Isolauri et al., 2001; Willis et al., 2007), AW #&<S 7F3ls) H o

A7 el e =g wrha &4EA Atk (Fuller, 1989). tHx Al Z &}
o] @ Bl ~o = F4kit (Lactic acid bacteria, LAB)°] 2Ath (Ringo et al., 1998;

Conway., 1996). 71 % Lactobacillus sp.(Ashenafi., 1991; Chateau et al., 1993;
Gildberg et al., 1997)¢} Bifidobacterium sp.&= AtHEo|A o] AL&4H,
Bacillus sp.(Sugita et al., 1998), Enterococcus sp.2t Saccharomyces sp.© &
EoA Zo] A8 Ht} (Jadamus et al., 2001).
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o] 91t} (Thornhill and Cogan., 1976).
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(Kumagai et al., 1967), A7 (Kiso et al, 1984), ®}o]#] =2 s (Pompei et
al., 1979), Zdz=HE o 7} dH A Qth(Hsiang et al, 2002;

Shibata., 2000; Mun et al, 2002). ¥¥t8 o2 stokd dojx] Wiz o8 E

f

Pzel f& AR ERACR FEANDA, FHRFES 08T AS 2 4
Bsrelct,



2.1. Probiotic &

N
M
Ach
"
-
)

211. 45 &9

L

2
2

| A B #F

s
2

FHaAEd BN FYsAad. #4S
0.85% A2 Ao 1g2 Yol dAERE 3]45lo], Mann, Rogosa and Sharpe
Agar (MRSA, Difco., USA)ol 100 wt Ho] =watdet. el 30Tl A 484

A DER LR D

£
e
i
fr
il

#2]3te] Man Rogosa and Shape
Broth (MRSB, Difco.,, USA)el|l (Table.l) F&3dto] 30T A 4841 7F vl A A
ok By @ #FE 25%(v/v) glycerololl &EF AA 70T A B skt

Table. 1. Compositoion of isolation media.

Media Comporiton (Per liter) Amounts Remarks
Proteose Peptone No. 3 10 g
Beef Extract 10 g
Yeast Extract 5¢g
Dextrose 20 g
MRS Broth Polysorbate 80 lg bifeo. USA
Ammonium Citrate 2 g
Sodium Acetate 5¢g
Magensium Sulfate 01g
Manganese Sulfate 0.05 ¢
Dipotassium Phosphate 2 g




212. 9F 99 2 ¥ FF4N A WA, HEAE, HEA, &2

3

wdE e Qe fdel Wi WAd =AE 98] 0.006M  sodium

phosphate buffers HCIZ X A3ste] W& pH 2.0~7.09 MRSB ®jx|o]

(10° cfu/mDE 108] 31X skl HE3 I 30CoNA 3083+ WA F MRSAC]
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o13 ©&EAF WA FAFE 1~3% bile salt7t 238 ® MRSB #l Ao o3 (10°
cfu/mDE 108) 843t AEzgon, 30CA 30%7 Wz & MRSAS =2

stel 10 ol4Fe] 47k el g e Helshel FH o= WYL,
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WA ZAF= 0~50 ppt (part per thousand)® NaClE ¥3H3F MRSB i A
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(Hemolysin) A= WE AEG7F 5% H7FE o]z plate  (Hanil
Komed, Korea) ¢l S =3tal 30T A 484 7F v Al A £ 3lo] e



2.2. Probiotic &5 %3
22.1. 383 54

n A= YEE s 5L AWEFANEUZ (Scanning  Electron
Microphotography, SEM, JSM-6700JEOL Ltd., England)& %3] #Zs}gic.
MRSA #loll & =2atar, o] A7l doll dAE FaqsAtt dA4 )
AL, 25% glutaraldehyde (Sigma-Aldrich.,
USA) &9 1A7F Tt @7} 8 A A 1 M phosphate buffer® 5% 7+4
o2 23] AlFslar 40, 50, 60, 70, 80, 90, 100%<] ethylalcoho (Sigma-Aldrich.,
USA)Z Z+z} 1A17H &= AT 18] 3l isoamyl acetate (Sigma-Aldrich.,
USA)®} 100% ethylalcohool] 1:1% 43¢] 1A]7F H, 100% isoamyl acetate®l] 1A4]
A AT kAo 7 COy gass o]&dte] HERAF wE 2 sk

SEMo & #zs}3ith

2.2.2. Y3 5A

AReA 5o agdAET EAGY 9 $EAS B uon, A
2 a2 API 50CHB (Biomerieux, France), API ZYM kit (Biomerieux,

France)E ©]&3te] A ARl whel w38l



2.2.3. 16S rRNA ¥7]A4 48 £4

A7 g A8 genomic DNA Extraction kit (Bioneer, Korea)E A}-&3}%)
t}. Chromosomal DNAE # 3 A|#A, Bacterial 16S rDNA universal primer=
16S rDNAE FEZAZT. A = oJZ oligonucleotides= Forword primer
(27F) : 5'-AGAGTTTGATCCTGGCTCAG-3', reverse primer (1492R)
5GGTTACCTTGTTACGACTT-3'2 45 Adth. PCR 382 fal, 05 uM
primer, 200 uM deoxynucleoside triphosphate, 3 uM Taq DNA polymerase
(Bioneer, Korea)& ZtZt #7Fstth. PCR W32 30 cycleZ 94TColl A 45
% denaturation, 50Coll A4 45% annealing, 72Col A 45% extention®] ©A =
AR 3 72T A 573t extentions AT 5%z PCR AHE2 ethdium
bromide (Sigma-Aldrich., USA)E #H7Iste] 1% agarose (AgaroselE,
promegaCO., USA) geloll A &2lstAtt. 3 AccuprepTM PCR purification
kit (Bioneer, Korea)S A}-83}l9] primers, nucleotides, polymerase, salts®] do}
2+ PCR AHEE5S8 AlASLY AAAF1AL, 30 ul elutionbuffer (10mM Tris—Cl,
pH 85)% DNAZE elution 39 t). 18]3 ABI prismTM BigdyeTM terminator
cycle sequencing Ready reaction kit V.3.1 (Fluorescent dye terminators
method)2} ABI 3730XL capilary DNA sequencerE AF-£3te] PCR AH=E59 4
7IEe BEAERT. DNA 71 <Ee] 48 BLAST online program

(http://www.ncbi.nlm.nih.gov/blast) S ©]&3}1 2™, ClustralW software®

7195 wlE A 7] a2 MEGAS program (Ver 6.0)% ©]-&3}9] phylogenetic tree

g A4sHeok
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2.3. Pedicoccus sp. PSKe ASZZA HE

1EE 93] 05% glucose, 0.1% yeast extract, 0.02% MgSO4-7TH-O7}

A% 7
# GY WA S Agsd.

=]. O
BT

231 &2 99 HAxA
A2 GYHIA o] dextrine, saccharose, sorbitols Z}7F 1%% #7}ste] 3
0C, 2477 wFA 21 =, o S 33527 660 nmel X FA A

HETE GYWAE st

2.3.2. 2449 WAZXA
42 GYH Aol malt extract, peptone, yeast extract= Z+ZF 1%% 7}
1H, g de) s $33 54 660 nmolA =4

Z!

<=

Az

slo] 30T, 24417+ v kA

o

stttk dxz = GYWAE AR&aSiTh

233. F7199 #A=xA

7 1%2 A7F

==
=4

=]

]ogj% GYHH 7(] Oﬂ KHZPO4, MgSO4'7HQO, FGSO4‘7HQO% 7—}
20 F, g 85 53357 660 nmoll A

sho] 30°C, 247 B
shelth HlzTE GYNAE ALgaha.



234. 34 pH &2 2&=4d 4% &Y

Ju—

HA v w1 250 m AzhEet~a ¢tel MRSBE 150 mE 2L 0.
N HCL 0.1 N NaOH &9 o2 pH 4~99 W& A3 o] 121ToNA] 1562
3t AFREA T AlZE MRSBOl Pedicoccus sp. PSKe] vjokolS 194
ko], 30Col A 24A1F mjFA A wigel o] s F33 =4 660 nmell A

Aok A4 FemE 10~40Te) W% Helstgon, F4 pH el

AN B g

%)
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241. A8 A=

B Ao AME ® 7R (Glyeyrrhiza uralensis fischer)+
o ] AzxzEA FHE FYdstatt (Figl). AlEv &LoA
wfjulch Ao} ARE-3FA T

Fig 1. Glycyrrhiza uralensis fischer

N

e
off
2

ft
2
oft
ot

(el

ot



W34S AZ H, pore size 045 um syringe-® Hit filter® A5
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B3} Pedicoccus sp. PSKe &3 &9 o

g pH 2 AF 24, 7484 &<

2.5.1. Pedicoccus sp. PSK pH ¥ A&x4

MRSB9l| Pedicoccus sp. PSKZ

20 x 10° cfu/ml == HEs
481 ZF vl et o, S 27E s

-

N
O‘l
N
m

4 #x dFFEE

A7t @& pH R A5x4

MRSBell Pedicoccus sp. PSKE 5%% HE3ta 2=9
5T, 65T, 75T, 87T, 95C)& wjFdo] 2t 0%, 5%, 10%, 15%, 20%% 2
H7bs [

S}
sto] 30T el A 48XIRF MG N F pH B 4% S S8 1240wt )
Folg FHBEA Y pH meters ol-&ake] =7 s 3lc



253. ¥T4HE

2 AgoA 283 oFEPMTS P AEALAE (Korean Collection for
Type Cultures, KCTC)ollA &% wAdtt (Table2). #FTE2 stock (25%
glycerol)3}sle] -70Co] H#AS] ALEsti o, ofFAHATFES Marine
Broth (MB, Difco.,, USA), Brain Heart Infusion Broth (BHIB, Difco., USA)l
A wfFet ot (Table3).

o] F AW AMyFel ot 3 X =AHLE Pedicoccus sp. PSK G%)E HE
al W Az dFEFEdS 47 0%, 0.5%, 1.0%, 1.5%, 2.0%% MRSBel
T3 A7kskol 30TelA 48413 st stk wiFN 14240 xg= 94
Tt ASAEs A S A&t A 5= Muller Hinton Agar
(MHA, Difco, USA)ell 24A]3F v Fste] MacFarland turbidity No. 047} ¥ %=

H, B Eod W8S AFEEte] MHA wijA] e #ds =weksl
ot} &t 84 4L AFHL paper disc (8 mm, ADVANTEC., Janpan)°ll

50 e FFA171a 30TColA AFRA AT aglal FAT T 30Tl A 24413
I

Table 2. List of strains used of antibacterial experiment.

Bacteria name Strain. No.
Streptococcus iniae KCTC 3657
Streptococcus parauberis KCTC 3651
FEdwardsiella tarda KCTC 12267
Micrococcus luteus KCTC 3063
Listonella anguillarum KCTC 2711




Table 3. Composition of bacterial media

Media Comporiton (Per liter) Amounts Remarks
Peptone 5g
Yeast Extract lg
Ferric Citrate 01g
Sodium Chloride 1945 ¢
Magnsium Chloride 59 g
Magensium Sulfate 324 g
Calcium Chloride 18 g
Potassium Chloride 055 g
Marine Broth Difco, USA
Sodium Bicarbonate 0.16 g
Potassium Bromide 0.08 g
Strontium Chloride 34 mg
Boric Acid 22 mg
Sodium Silicate 4 mg
Sodium Fluoride 24 mg
Ammonium Nitrate 1.6 mg
Disodium Phosphate 8 mg
Calf Brains, Infusion from 200g 77 g
Beef Heart, Infusion from 250g 98 g
Proteose Peptone 100 g
Brain Heart Infusion Broth Difco, USA
Dextrose 20 g
Sodium Chloride 50 g
Disodium Phosphate 20 g




2.6. Pedicoccus sp. PSK$ % 94 =229 EIE Huld w
€ ¥X 9 H5e1d vy g

26.1. 4999 A5 &4

dgols AFE AFA 2H5 AR e FAGAM e, A
tistal s Frpetrstel A st dAl= oF 159 eot Ao

FAI= 4891 = 0.01g oMtk A s 1201 AR
stelem, 7t =29 15nky FEskth. 437t T & 18.06-19.817,
A 32.78-34.60%, pH 814-832, DOE 7.1-82 ppm °|Ath AFALRE oA

9 2%% 14 23](4 9A], &% 64]), T 4F3ts T HF AL

262 A3A5 AF 4 Fo T

o
Suhyup Co, Korea)E AF&3Ft}. Pedicoccus sp. PSK (56%)°l] #x d4F

E (150)S 1% &3 Azl MRSBE Ats Wl 10% H7bstar Eg87]e ol
Bgste] 30T 24417 Bastdeh & Hx dFFEE (150)2 A= W
10% H7Fsto] ARgstdon, = dvt ARE ARSIl 2 AlREES

4T A BHate] AbgareT.



2.6.3. o1F AAEY &AL A

Respiratory burst activity:= Anderson¥} Siwicki (1996) A& ol w2} 4=3Y
stk gdxe wHFolA AT FHES 02% NBT (Nitroblue tetrazolium,
Sigma, USA)S} 1112 4]
(Sigma, USA) 1 m<g 4

, 307 Ao d¥-gA]F T dimethyl foramide
S AlZl % 2000 rpmoll Al 5&3F ¥4 &EElskd
AEAs e FFFEANA 540nmE S SAE k. Blank: dimethyl

foramide, Control= NBT A|¢fo 2 =33} T}

rlo
o

K
a2

2.6.4. @A ¢ Lysozyme &4 &3

Lysozyme &4 =7 ®9¥& Kumari®t Sahoo (2005) ®He] wrel B438+%]
o} A, 0.02 M sodium citrate buffer (pH 5.5)° Micrococcus lysodeikticus
(Sigma) 0.2 mg/ml°] ¥ %= M. Ilysodeikticus solutionsS YHE2ATE 96 well
platedll M. lysodeikticus solution 1 mlS ¥53 F A 50 ule} EFAI AT
83l Ao A micro plate reader (Synergy HYX multi-mode reader,
BioTek, USA) 530nmoll A 30x ¢} 42 30%9 F3EE SA43ATh 549 &
< £3F 00019 #ZFAE UElE d9= Aot



robiotic 5% 30TAA 7H & F28t9th (Tabled).

FRg 9 Y4 FAAGOr, 4% $E7k HE A2 HA Fark

it
o)
2
>
M
v
ro
-

Table 4. Isolation of probiotic strain.

_ Isolate .
Strain Name Isolaton source Isolate medium
temperature

PSK Soybean paste 30C MRS (0% (v/v)NaCl)




313. 2% A R ¥ FFA A WA, HEA, HEd, 24

o
il

IS
of
afl

Peidicoccus sp. PSK+= 218 ¢ FAkel gk Wy, 299

:lé
=

T4, W, 8845 AR Y (Table. 5).

PSKE H¥z AHz oz Aoz doxgr. yadAgde 60CaAA A
3}

& g 884 HAE 27 PSKE 8843 4464 2k AL 4

Table 5. Biochemical properties of Pedicoccus sp. PSK

Characteristics PSK
Source Soybean paste
Gram staining +

Hemolysin activity -
Heat stability (607C) -
Bile tolerance (3%) +

Artificial gastric juice tolerance (1%) +




3.2. Pedicoccus sp. PSK9 A

3.2.1. s d, Fesy =4

Pedicoccous sp. PSK+= A A] ol 4 H A (viscosity)= Ho|A] & &

< g fe dHE BZAdu (Fig. 2A).



Fig. 2. Cultural characterization of Pedicoccus sp. PSK. Cells were grown
at 30C for 48 hours.
(A) ; MRS agar, (B) ; Blood plate agar.

Fig. 3. Scanning electron micrograph of Pedicoccus sp. PSK. Cells were

grown at 30C for 24 hours.



3.2.2. Y3 54

Aeletd EA2 API 50 CHB KitE A& 3 Z3, Ribose, D-Xylose,
Glucose, Fructose, Manose, N Acetyl glucosamine, Esculin, Salicin,
Cellobiose, Maltose, Gentiobioseoll Al %A WS UEla UHxE= 24
8-S uEbTE (Table. 4). &4 &4 =4 ZAyE Leucine arylamidase,
Valine arylamidase, Acid phospatase, Naphtol-AS-BI-phosphohydrolase, {3
—glucosidaseoll A A WEEES YEMAL UHA= A4 9SS UERRGH
(Table. 5).



Table 6. Physiological characteristic of Pedicoccus sp. PSK.

No. Test Composants actifs Result (+/-)
0 Control —
1 GLY Glycerol -
2 ERY Erythritol —
3 DARA D—Arabinose -
4 LARA L—Arabinose -
5 RIB Ribose +
6 DXYL D—Xylose +
7 LXYL L—Xylose -
8 ADO Adonitol -
9 MDX B Methyl—D—xyloside -
10 GAL Galactose -
11 GLU Glucose +
12 FRU Fructose +
13 MNE Manose +
14 SBE Sorbose —
15 RHA Rhamnose -
16 DUL Dulcitol -
17 INO Inositol

18 MAN Mannitol -
19 SOR Sorbitol -
20 MDM a Methyl—D—mannoside -
21 MDG a Methyl—D—glucoside -
22 NAG N Acetyl glucosamine +
23 AMY Amygdlin -
24 ARB ArbutiN —
25 ESC Esculin +
26 SAL Salicin +
27 CEL Cellobiose +
28 MAL Maltose +
29 LAC Lactose —
30 MEL Melibiose -
31 SAC Sucrose -
32 TRE Trehalose -
33 INU Inulin -
34 MLZ Melezitose -
35 RAF Raffinose -
36 AMD Starch -
37 GLYG Glycogen -
38 XLT Xylitol -
39 GEN Gentiobiose +
40 TUR D—Turanose -
41 LXY D—Lyxose —
42 TAG D—Tagatose -
43 DFUC D—Fucose -
44 LFUC L—Fucose -
45 DARL D—Arabitol —




Table 7. Enzymes detected by the API ZYM test of Pedicoccus sp. PSK.

Enzyme Assayed Result
No. Substrate
for (+/-)
1 Control _
Alkaline
2 2—naphthyl phosphate -
phosphatase
3 Esterase(C4) —naphthyl butyrate -
4 Esterase 9 —naphthyl lat
. —naphthyl caprylate -
Lipase(C8)
5 Lipase(C14) 2—naphthyl myristate -
Leucine )
6 ] L—leucyl—2—naphthylamide +
arylamidase
7 Valine arylamidase L—valyl—2—naphthylamide +
Crystine )
8 ) L—cystyl2—naphthylamide -
arylamidase
9 Trypsin N—benzoyl—DL—arinine—2 —naphthylamide -
10 a—chymotrypsin N—glutaryl—phenylanini—2—naphthylamide -
11 Acid phospatase 2—naphtyl phosphate +
Naphtol—AS—BI—-p
12 Naphthol— AS—BI—phosphate +
hosphohydrolase
13 a—galactosidase 6—Br—2—naphthyl—a—D-—galactopyranoside -
14 B—glucuronidase 2—naphthyl—BD—galactopyranoside -
15 B—glucosidase Naphthol—AS—BI—(3D—glucuronide -
16 a—glucosidase 2—naphthyl—aD—glucopyranoside -
17 B—glucosidase 6 —Br—2—naphthyl— 8D —glucopyranoside +
N—acetyl—B—gluco ..
18 o 1—naphthyl—N—acetyl—BD—glucosaminide -
saminidase
19 a—mannosidase 6 —Br—2—naphthyl—aD—mannopyranoside -
20 a—fucosidase 2—naphthyl—alL —fucopyranoside -




3.2.3. 16S rRNA ¥7]A4 4 #4

16S ribosomal RNA PCR $%& &3l & #A d714<€e NCBI
(National Center Biotechnology Information)e] BLAST search program= ©]
g3l BA38 A3 Pedicoccus pentosaceus®t 100%2] A5AS H AT PSK
= ©9<F type strain (Pedicoccus lolii, Pedicoccus acidilactci, Pedicoccus
pentosaceus, Pedicoccus stilesii, Pedicoccus clasussenii, Pedicoccus

argentinicus, Pedicoccus parvulus, Pedicoccus inopinatus, Pedicoccus

cellicola, Pedicoccus ethanolidurans) 97142 Ale4E 2AsAt (Figd).



Pedicoccus sp. PSK
Ll |Pedr'ococcus lalii (BANKO01000051)
i L Pedicoccus acidilactci (GL397069)
————— Pedicoccus pentosaceus (AJ305321)
Pedicoccus stitesii (AJ9T3157)
9 Pedicoccus clasussenii (CPO03137)
Pedicoccus argenfinicus (AMT09786)

i'j Pediococcus parvulus (DBB528)
F.\

ediococcus inopinatus (AJ271383)

100 4,7 Pediococcus cellicola (AY356788)
55

Pediococcus ethanolidurans [(AY926789)

33

——
0.005

Fig. 4. Neighbour—joining phylogenetic tree based on 16S tRNA gene
sequences showing the position of Pedicoccus sp. PSK within the radiation
of the genus Pedicoccus. Bootstrep percentage (from 1000 replications) are

shown at branch points. Bar, 0.01 substitutions per nucleotide position.



3.3. Pedicoccus sp. PSKe ASZZA HE

331 &4 Y IF

B de fakte] AFE E9FH, lactic acide FAAAI7I=d T
S sl 49 A b (Saarella et al, 2003). Pedicoccus sp. PSKel &€
9 &2 Saccharose®} Controle] H]S=gt A5 H G o™, Sorbitold #H7He A
TS At AS st A vF Dextrineo] A A o2 =2 AS
FE AT AE B Ay B AFdA= F4 5719 S Dextrinee® AA

sttt (Fig. 5).

12
e

0.35

0.3

0.25

o
b

0.15

M Carbon sources

Cell gowth {660nm}

o
et

0.05

A B C D
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Fig. 5. Effect of different carbon sources on cell growth of isolated
Pedicoccus sp. PSK.

A : Control, B : Dextrine, C : Saccharose, D : Sorbitol.



332. 2499 IF

AiAE EzTFol 1% soluble starchE= GYHiA|ol #H7lsta AAHUS A9
3w A2 AT 75 S-S Peptone, Yeast extract 7 el A A o]
| ol&td et dhA 9k, Malt extracte] H7lE ASS Aastes o=

[-'O

HA B AFoE HA AAUO =2 Peptones ZAsA T (Fig. 6).
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o
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I I B Nitrogen sources
. " . ; : ;
A B C o

Pedicoccus sp. PSK condition

Fig. 6. Effect of different Nitrogen sources on cell growth of isolated

Pedicoccus sp. PSK.

A : Control, B : Malt extract, C : Peptone, D: Yeast extract.



333. F7199 %

Pedicoccus sp. PSK2| #7199 92 FeSO, 7H.0, MgSOy4-7H-0, KH-PO,
g H7ME AR =2 As @3S vEWa, & dFdAE HA gade

Z FeSO, TH 02 AA A (Fig. 7).
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A B G o
Pedicoccus sp. PSK condition

Fig. 7. Effect of different mineral source on cell growth of isolated

Pedicoccus sp. PSK.
A : Control, B : KHyPO,, C : MgS0O4-7H20, D : FeSO4-7H50.



334. 34 pH & 2= A% &

Pedicoccus sp. PSK9] &= w& A3 delst A3} 30~35C 9 A%

Fo] 7Hd =k AR 40T o] de o7 HW e o] o] HAA &

= AL el At (Fig8). w3k pHE pH 5 olstE W 7HA g S48 A
§ AstE Yo, pH 6~7 Alelol A 7} stgdoz st S g9l

stk (Fig. 9).
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Fig. 8. Effect of temperature on cell growth of Pedicoccus sp. PSK.
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Fig. 9. Effect of pH on cell growth of Pedicoccus sp. PSK.



3.4. Pedicoccus sp. PSK % Zrx GFFEE9 THE A7 &
ASEA 2 JFa84 g

3.4.1. Pedicoccus sp. PSK pH ¥ A&x4

MRSBoll % ® Pedicoccus sp. PSKe| A5 A& 213l7] $8), 72413
st o Wl pHE FASATH (Fig.10). 1 A, 48X kel A 7H =2
A5 Boln HA Faste As S d55 5435k flal 4841719
Hj 9k 4 Plate Count Agar (PCA, Difco., USA)] 100 w0 =23 A3} 2.0 x
10° cfu/ml2 etk pH 2a#S 3913 A pH 63914 pH 2.8% #Wals
Ae At (Fig.10).
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Fig. 10. Growth curve of wviable cell absorbance and pH in MRSB of
Pedicoccus sp. PSK.



342. 2= #Ax dFEE A7 wE pH 2 A5x4

Pedicoccus sp. PSK, 5%¢ == 7+x% (55T, 65T, 75C, 87T, 95T) 4
FZ5S MRSBO 0%, 5%, 10%, 15%, 20%% Z+z} &3+ Hd7tste] A5 W3}

kgt A, 55CAM 2 dFEES 1~2% 3J7F A, =2 A5S B

=
FEE0)S 1~20%37kekE Aol Eobds A2 Hsan
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Fig. 11. Result of pH and viable cell absorbance of Pedicoccus sp. PSK in

MRSB water extract of Glycyrrhiza uralensis fischer.



343. ¥ &4

Pedicoccus sp. PSKe| &t A2 Listonella anguillarum= A 23k 1 X

7 AW Aol e vUEuA @t stARE 22l Ax FEE AR

2

(o]
ofr
-
ot

)| o A4S =AU 2
Pedicoccus sp. PSK& Al 79 idFolA o A4S el E A& A5
t} (Table. 8). AA X o7 % FJHIAS eI EIdoy #x d¢-535

=3 Pedicoccus sp. PSKe] &£3t&E0] &84S SV AT Aoz Alsdt

Table. 8. Effect of Glyeyrrhiza uralensis fischer water extract and

Pedicoccus sp. PSK mixture in bacterial growth.

Glycyrrhiza uralensis fischer concentration (clear zone(mm))

Temperature
(C) 0% 0.5% 1.0% 1.5% 2.0%

A B C| A B Cl| A B C A B C| A B C
55C 8.1 - - 82 - = 8.3 - - 8.3 - -] 84 - -
65T 10.2 "em - E1012 - S RS2 108 - | 118 - =] 10 - -
75T 8.2 - —]111 101 - | 11.1 9 13 102 -  —1] 99 - -
85T 10 - =] 12 11 -] 9.2 - - 9 - -] 113 - -
95C - - - - 103 — - 1.1 - - - - - 11 11

A; Listonella anguillarum KCTC 2711 (+), B; Streptococcus parauberis KCTC
3651 (=), C; Micrococcus luteus KCTC 3063 ().



3.5. Pedicoccus sp. PSK$} Zx @ FEE9 THE A7 &

CEREESERENT

35.1. o F AAEY AL FH

olF AW AAMFEe FAAAE NBTH (Ayyaru and Venkatesan, 2006;
Andreas and Dieter, 2003, Siwicki et al, 1994) 0.8 Z=A3s}¢c}t. 1~3F <o 3
aFollAeE F4 zol7b JAAAINE 4572 W EFE] A gho] EopA= A
S Fgostgdtt (Fig. 12). o83 A3+= Probiocs 59 herbalE® &£3%t3to] A

72§ AFARE NBT @4 #78 F71drhs nash dx8 A0

ol

(Harikrishnan et al., 2011).
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Fig. 12. NBT (Nitroblue Tetrazolium) activity of Olive flounder fish fed
with Glycyrrhiza uralensis fischer water extract and mixture Pedicoccus sp.
PSK and Glycyrrhiza uralensis fischer water extract and control diet for 4
weeks.

C ; Control, G ; Glycyrrhiza uralensis fischer water extract, M ; Mixture of

Pedicoccus sp. PSK and Glycyrrhiza uralensis fisher water extract (757C,

1%).
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Fig. 13. Lysozyme activity of Olive flounder fish fed with Glycyrrhiza

uralensis fischer water extract and Pedicoccus sp. PSK mixed diet for 4

weeks.

C ; Control, G ; Glycyrrhiza uralensis fischer water extract, M ; Mixture of

Pedicoccus sp. PSK and Glycyrrhiza uralensis fisher water extract (75T,

1%).



Probiotics w5+ @&elA Felete] e @5 2 dsdde g A,
Wad, e, 8848 59 7124 AdAY 54, Feshy, Aeds 2
16s rRNA 94714 245 Fste] 248t o] 238 Egiz & d7olA
= 23k Probiotic> Pedicoccus pentosaceus®t 100% 35S Hol HFH
S 2 Pedicoccus sp. PSK=Z ™3} t}.

Pedicoccus  sp. PSK¢ #H# wgFxde ©ax9d FeSOsTH:0, AAxd

)
N
2
jus)
-
o

Peptone, ¥7]19 DextrineS 2H¢1&}9] o F%= 30C, HApHE 6~7

W deEFEda2 72+7F 0%, 5%, 10%, 15%, 20%E ZtZF MRSBOl 5%
S}al, Pedicoccus sp. PSKE 5% &3 % 7Fste] 30TCol Al 48A1%F wjoFA] 7] oL
A5 5 pHE A A3 dAAow Aes TUAYIE Aox Yyt &
AWk 75T 05%9F 95T ) 15%9 HriEe 9318 452 Adsit pHe
Wt 42~447 < o, AFo] v E pHO #HE S7HE AS

sol 39},

Pedicoccus sp. PSK¥= Listonella anguillarum= A €] 3F YA o] F AH A

ol Al vt &S YERUA Ut 28y 258 Hx FEEY E£3 32Ut
2 O A 15, 2" 2482FNA4 F 4ol yEwd ol 2x=E HAx
4

29| Pedicoccus sp. PSKell #oJsto] &t A& S7MAAT o=

Wxle] vlEold WY wbg2 fx 4355 (15C) 1%9 Pedicoccus sp.
PSK 5%& &% A2 Atsek 4t 2 de352(700), 272 & 32F
o2 il A4 Lysozyme €45 SAAt AAx 24 A3 o
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