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Antibacterial Activity and Growth Promotion in Aquacultured Fish by Probiotics. Paek, NamSoo*, YooBeum
Lim, and YoungMan Kim. MEDIOGEN. Co,, Ltd., Seoul 133-111, Korea, "Department of Food Science & Tech-
nology, Hankyoung University, Ansung 456-800, Korea —For the development of probiotics in aquaculture of
marine organisms, three strains having psychrophilic and salt tolerant characteristics were isolated from Kimchi.
Among the isolated strains, MG19, MG89 and MG208 were identified as Lactobacillus brevis, Enterococcus
Jaecium and Lactobacillus plantarum, respectively. The neutralized culture broth of isolated strains were tested in
order to evaluate the antibacterial activity, which showed high antibacterial activity against Edwardsiella tarda, Vibrio
cholerae and Pseudomonas fluorescens. In mixed culture of pathogens and isolated strain, pathogens were signifi-
cantly inhibited after 2 days of cultivation but the isolated strains showed normal growth. When the Edwardsiella
tarda was cultured with three isolated strains, its growth was completely inhibited after 24 hours of cultivation. The
effect of isolated three strains as probjotics was investigated based on the changes in body weight of aquacultured
flounder. After 50 days feeding trial, it was found that the mean body weight gain of the tested group fed freeze-
dried isolated cells was significantly greater than that of the control group. These results suggest that these isolated
strains can play an important role as probiotics in aquaculture.
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0.5%, MgSOs 0.01%, MnSO, 0.005%, K,HPOs 02%) #1%]
off HE3sl] 15°CeA 3 Wik F A8 I5E 23 £
Bl wjcfed o] 2jgl AFEAlS ] FAo] pril +
FF EF Aldsle] 2AF] FAEFE AREc)

=Te| 4

A2 gl aA RelEae] ERstE e A8A
Bergey's Mamnual of Systematic Bacteriology[7]2} Mannual
of Methods for General Bacteriology[8] £<] Alo2F
A ARMe AEIES 7)EeE M AT BFEA Al
dubye] wet wiokehy, ey 54 9 Azl 54

& ZAbetel 574 Helstotet,

et TAL

Aty FARE AR discE ARESRE agar diffusiond]
of mat AABIAEH9]. Wikt e sldAe dg AAIT
o BAu ABTHT ) AT TEERH PR d
W7l Edwardsiella tarda, Vibrio cholerae, Pseudomonas
Sfluorescensz A1V, Tryptic soy agar 10 miZ wioF
HAlell #Fete] 15 Z] F L #lo) myptic soy broth
(TSB) (tryptose 1.7%, soytone 0.3%, glucose 0.25%, NaCl
0.5%, K,HPO4 025%) = Lactose broth(LB) (peptone 0.5
%, beef extract 0.3%, lactose 0.5%) WXl A] 235°Ce]] A
244)7F wjekal HAFNL 10%ellsml A=Y 5V HE
% A7}l nutrient soft agar (agar 0.4% ¥HF) 2 mliE F
S8 oAl L Sl FElEEFe] wioFE 10% NaOH -&
Aoz Z3HpH7.0)E 54 EE membrane filter(0.45 um)
2 o3 F e dAHEE 3 7] disc(®% 8 mm)
£ o AlFenA] el Selea 25°CeA 24417 R
A2 o HdTe] ASAAA L FE FAsglon] iz &
AEAZ = amoxycilling ARE3le] B]wSIAT

BRI AlF
et el HsEe] Eaghlodel] 2l e

AnTiMicRoBIAL AcTiviTy OF PRoBioTIcs 57

Welge] ASA 2L AP fste RETFE
MRSRAE- AME-Eled 25°Col M 24417k Wik & 242} 10°
cellymi®] A7) HES BeHFe2 DA sHsl A
T AZNG T MUTE E tordarT2 TSBANA], P fluore-
scens WV choleraed= NaCle] 2.5%3H-9 LBWA|Z
ARg3led 25°Cel A 24417F Wik F FelEEe) vl R
10°cells/mle] F4rl HEE gJerlgeqE oA 348k
AE ABAE T O 2ETe W E tardat~2 TSB
WA, P fluorescens BV choleract~< NaCle] 2.5%%
e LBl 282 194 ZFste] 25°CA vl ekl
H7yel EgRAE (17 AAOE Aslel BT Ao
Az BHY F ATRE 2R £ wdatT 2
2] g S tryptic soy agar ¥lAl2} MRS W
Aol EBted 25°CellA] 24A17E vk F ZFzke| el o
gt AETE EAsE e P fluorescens B V. choleraed
2 NaCle] 2.5% ¥#¥ LB Hghjx|e} BCP wli=]e] 7zt
G =idled 25°Co A 2417 vk F welda) EelEE
o] AFE A5

Eolpe| SZAx 248 AME

R FFE 61 LET(NBS, Bioflo IV)ellA] &2 Aka)
2] (whey 1.0%, peptone 1.0%, glucose 2.0%, yeast cxrct
0.5%, CaCO; 0.5%, KHPO, 02%)y5 A&l wjokst &
52 (10,000 x 9% 1083E dle] WA E slpslgict. 3]
Y A= AL BIAS) Egdle] dAlE) & F 40
°CE FAAY) ohg $AZE7|(IL Shin Lab)llr =3}
R AEH gAE Falsle] 2t A7) o Wi AE
Aol @A EAsle] BCPuiAel =3t & 25°CeA
4842k wiekst vg BIFE EAse TR Fo A
EES FAFGET SRR oist a2 &
ZAEAE-E B2 A3l 10%cells/ge] T4t TA-E
=5 THEE Azl AlRAIAEE AMslald.

TRHEE O|EE AIRE/ AR

20°C2 RIS 2o GXE 300 =y 27o=
o] HE2EE duRrEe] AR 0.1%S Esle] Fois)
I AR 3% BeEFe PR O9EE iR
o A7t 0.1%4 EFsted FoIgt vk 5040l A F 4
)2 1071 HFH sl ofAlES SAsiden olejg vt
HE 23] 2kE3led o)A P FARS AAlsid. =3
THEE 7493 A Fol F F8 FoF S
= 19, 3¢ ¥ 6d Az F Aol AwE sl d
T A=A el 4o e o] RS vl HalE
Alg g oA ZM S vhE MRSe} BCP 'Y nutrient agar ]
A (beet extract 0.3%, peptone 0.5%, NaCl 0.5%, agar 1.5
%yl ERF F 20°CellA 48A17F 7] wiekrlel A Wik
T2 el o ey EAE SZAsle] dAARL Adut



58 Paeketal.

7)1 AMTH probiotics®] M4 AEF FA v
g % oE

=F 22

AL FA AT B2Y2= sl BCP wixe)A =3t
A Bg JAs= 2004 79 Y colonySE 13} E-=s)
gom 12 22" FFE NaCle] 5.0% =l MRS )
AE AHEEl] 15°CHIA 3U 7L wiekeled 53 FFE
2} stk 23F HEE 306 TFE 25°C, 2447 F
ob MRS wiz[ellA] wijoF F A5HS AMSl E mrdeel
g A8 BAS vlwsle] HEAHLZE MG19, MGS9,
MG208 5 3%F9] 755 HF Aasigdl.

=2 #5e| 3
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Table 1. Morphological and physiological characteristics of the
isolated strains

Classification MGI9 MG8 MG208
Morphological characteristics
Shape rod coccus rod
Gram stain + + +
Motility - - -
Spore formation - -
Facultative anaerobic + + +
Physiological characteristics
Production of catalase - - -
Production of oxidase - - -
NH? from arginine + + -
Gas from glucose + - -
Isomer of lactic acid DL L) DL
Growth at 15°C + + +
Growth at 45°C - + -
Growth in 5% NaCl + + +

melezitose, raffinose S o|-83}< E3l9ivh MG208 &
BT BEAS 2AE A3 Gram Y 7HESERA
S-EA o] 9o catalase?} oxidaseZ} 242192 glucose
FHE] gasE AAEA 922 arginineZHE] NHZ
AR st =3 15°C 2 5% NaCl A3kl A
3192t 45°Col A= ASSIA| Rslde wha] o84
S ZARY A3 arabinose, ribose, mannitol, sorbitol, amy-
gdaline, salicin $-2- ©]-85}91.21} xylose, thamnose, gluco-
nate 5~ o]-88}%| E3llck(Table 1, 2). o132 3] B A
)3k 5XE ENZE 3] Bergey’s Mannual of Systematic
Bacteriology?] 5715 Mqlel| we} 235t A3 MGI9TT
= Lactobacillus brevis B2 11 <9722 FAE] Lacto-
bacillus brevis MGI9Z. sl T MG89%:= Enterococcus
Jaecium T L AFC R FAF] Enterococcus faecium

Table 2. Carbon utilization of the isolated strains
Carbon source MG19 MGg9

Xylose + +
Arabinose
Ribose
Rhamnose
Galactose
Glucose
Fructose
Mannose
Sorbose - - -
Erythritol - n -
Dulcitol - - -
Inositol - -
Mannitol - +
Sorbitol - -
Xylitol
Maltose
Lactose
Arbutine
Melibiose
Sucrose
Cellabiose
Gentiobiose
Turanose
Melezitose
Raffinose
Trehalose
Inulin -
Glycerol
Amygdalin
Esculin
Salicin
Gluconate
o-Methyl-D-mannoside -
N-acetyl glucosmine - n

MG208

+ 4+ 0+ 4
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+ 4+ + + T+
5 oF o+ o+ '
+ 4+ 0+ o+

+; positive, -; negative

+; positive, -; negative, n; not detect
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Table 3. Antibacterial activity of probiotics cultivated in optimal
production medium

Antibacterial activity against®

Loaded sample
(50 W) Edwardsiella Vibrio Pseudomonas
tarda cholerae fluorescens
0.1% Amoxycillin 19 13 15
Neutralized®
culture broth
MG19 15 12 15
MG&9 16 12 15
MG208 18 11 17

Y Antibacterial activity was measured by agar diffusion method and
denoted as width (mm) of inhibitory Zone occurred around paper
disc (8 mm).

b)Twenty fold concentrate of filtrated culture broth neutralized by
10% NaOH
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Fig. 1. Growth inhibition of Fibrio cholerae by strain MG19
in LB broth contained 2.5% NaCl

@: Viable cells of ¥ cholerae in only V. cholerae culture, W
: Viable cells of MG19 in mixed culture, A ; Viable cells of ¥
cholerae in mixed culture

Viable cells (log CFU/mi)

6 12 18 24 30 36 42 43
Culture time (hrs)

Fig. 2. Growth inhibition of Edwardsiella tarda by strain MG89
in TSB broth.

®; Viable cells of E. tarda in only £. tarda culture, W ; Viable
cells of MGR9 in mixed culture, A ; Viable cells of E. tarda in
mixed culture
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Fig. 3. Growth inhibition of Pseudomonas fluorescens by strain
MG208 in LB broth.

®: Viable cells of P, fluorescens in only P fluorescens culture, H;
Viable cells of MG208 in mixed culture, A; Viable cells of P flu-
orescens in mixed culture

Viable celis {leg CFU/mI)

0 - . i e 4 e
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Fig. 4. Growth inhibition of Edwardsiella tarda by three probiot-
ics(MG19, MG89, MG208) in TSB broth.

®; Viable cells of £. tarda in only E. tarda culture, M ; Viable
cells of probiotics in mixed culture, A ; Viable cells of E. tarda in
mixed culture
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Table 4. Effect of oral administration of probiotics on body weight
gain of flounder after 50days in feeding trials

Determination Control Probiotics
1tem (m=10)  administration (n = 10)
Tnitial bodyweight(g)  318.4+ 10.2 31644 11.8
Final body weight(g)  375.0+12.5 401.8+13.7
Body weight gain(g) 56.6 85.4%

Data are shown as mean * SD of body weight for 10 flounder
p=0.05; Significantly different from control

Table 5. Changes in the intestinal flora of flounder after oral
administration of probiotics

Log,q CFU/g intestinal content

The days since stopping
administration of probiotics

Microorganism

control 1 3 6

{n=735) (n=15) n=15) (n=275)
Lactobacillus” ND 6.8 6.6 4.6
Enterococcus” ND 6.6 6.3 4.4
General intestinal 33 76 78 79
anaerobes

Data are shown as mean + SD of log;q per gram of intestinal content
for 5 flounder

ND; not detected below 10° CFU/g

*; strains of administrated probiotics
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