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Effects of the Culture Broth of Lactic Acid Bacteria Cultured in Herb Extracts on Growth Promotion
and Nonspeaflc Immune Responses of Aquacultured Fish. Bong-Kun Jhon, Man-Chul Kim,
Young-Hoo Kim' and Moon-Soo Heo*. Department of Aquatic Life Medicine Cheju National University,
Jeiu 690-756, Korea, *Jewoo corporation LTD,, 944-2 Hwabuk 2dong, Jeju 690-062, Korea - We have inves-
tigated the effects of the culture broth of lactic acid bacteria (LAB) cultured in herb extract on growth,
hematological parameter, nonspecific immune responses and disease resistance of olive flounder
(Paralichthys olivaceus) and parrot fish (Oplegnathus fasciatus) for 12 weeks. Weight gain of olive flound-
er fed diet with mixture was not significant among the control group. But In parrot fish, was sig-
nificantly higher 20g than control group. The feed efficiency of olive flounder were 25% higher in the
experimental groups than in the control. There were no significant differences in feed efficiency
among each group on parrot fish. Treatment of olive flounder contents of GOT and GPT in serum
decreased after 8 weeks. But there were no significant differences in GLU and TP among each group.
Also, there was no significant of NBT reduction. The activities of lysozyme were higher in ex-
perimental group of olive flounder than in the control after 8 weeks. On the other hand, activities
of lysozyme were triple higher in the experimental group of parrot fish than in the control after 12
weeks. In the oliver flounder case, the survival rate (%) after an artificial challenge with 10" CFU/ml
of Vibrio anguillarum and Streptococcus iniae per fish, was 18% higher in the experimental groups than
the control. The higher survival rate of parrot fish were 17% and 16% in the experimental groups than

the control respectively.
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Table 1. Composition of feed addtives

Materials I?gred@nts
(% weight)
stem 327
Acanthopanax koreanum root 81
Glycyrrhiza vralensis 27.2
Extracts  Panax ginseng 13.6
Opunita ficusindica 6.8
Molasses 10.2
Chitooligosaccharides 14
Strains Number
Lactobacillus acidoplulus KCCM 40265
Bacteria  Lactobacillus brevis KCCM 11904
Lactobacillus plantarum KCCM 11322

Mg 27 AFRCE efAlel fatdo] H7ts
A & Al A B 5= AFE (Suhyup Co, KOREA)E A}
439t Al e T4 vld 28)(9 AM and 6 PM) 125 &
< oAFY 2% 5 Ty

d3¥8E A Y HE EY
AP AAE AR} AP 27 HA0 R AN SO
o, 33 24A7 Ao AAAR 2-phenoxyethanol

4 4g7AN P92 W0kl g Este] AFolel T
g 2743 4TS WY

CEAENCR VL

B57] uA7 2 B AYAZ O

o A3
2 e 2] o 4 e ¥ AL
3,000 rpmol A 1083 L4 Eelsto] EAstAth 23
2 AF 89 BA A (Ch100 plus, Deawang meditecq.,
KOREA)E A}8-3t%] Glutamic oxaloacetic transaminase
(GOT), Glutamic pyruvic transaminase (GPT), Total pro-
tein, GlucoseE =343} 3t}

{7 AMZo| A EY

F AANE LS dolE7] 38t respiratory burst
activity s Anderson¥} Siwicki [1] A&l wte} #4314
o Agole] oM AFHF AES 15 ml vlo]A2{FE
o 231 0.2% Nitroblue tetrazolium (NBT, Sigma)E 3%}
112 A8 3027 oA ¥-3A1Z ¥, 1 ml dime-
thylformamide® 21 W3-8 FA A7k 18 o5 2,000
rpmol A 5%7F AAEE 3 F FEHS FASY 540 nm
o A} micro-reader (Packard Spectrocountm)i AT s
ZA%t}. Blanke dimethylformamide® 33, tl&4&
NBT Al¢k& AH&-3tSith.
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4 9] Lysozyme €4 3782 Kumari®} Sahoo [10]]] uw}
2hA] A8t Lysozyme 245 S783H7| 98] 24H2be] 4
P wRe A AP Ao FH 50 plg} 0.05 M sodium
phosphate buffer (pH 6.2)9l Micrococcus lysodeikticus (0.2
mg/mL)E FfA1Z] solution 1 ml& 96 well plated] &3
A 71tk 20°C ZA A micro-readerE ©]&3}4 530 nmoll
A 058 4580 FBEE 454 Lysozymed] &4
9oe £700019 FFE HAE Yelle 549 do g
Aol
cle|zddof ofst MEES
AFRAHZHA FoA7t g 9‘r =59 FHHY
Lot 7] flate] AR G2 g I W

a=)
R0
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o T

FIA A Q Streptococcus intae (KCTC 3657)9F L
T}‘” Vibrio anguillarum (KCTC 2711)& o] -3}
R
2]

of oH
e Y do HF of
Mo o rlo o

ANEGT AL 107 CFU/mlY 571 55 &
Adge dget &, 34 4P Edog AL
P& AT 12F Fo| AAstgen t2TFS 1
ol A 72912 30wte] s AAsked 700 1 2ol
247} w23k th 1 ml FA71E o] 8-3te] 7} mheld 200 Y
B AR F, 109 B9 A AAES 2Abe
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Table 2. Effects of the culture broth of LAB cultured in herb extract on weight gain, feed efficiency and survival of olive flounder
(Paralichthys olivaceus) and parrot fish (Opelegnathus fasciatus)

Group Initial weight (g) Final weight (g) Weight gain (g) Feed efficiency’ Survival (%)
Olive flounder Control 188.4%7.2 280.3+18.8 91.9 61.0£3.0 54.3
Treatment 197.0+1.3 295.0+6.0 98.0 86.319.4 271
Parrot fish Control 145.6+16.5 200.5+2.0 61.2 32.1£0.6 100.0
Treatment 156.6%16.7 232.0£10 812 37.8+0.8 98.6

*, Feed efficiency: (weight gain/feed intake)x100
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Table 3. Hematological changes of olive flounder (Paralichthys T9} Blasle] 89 F el zpo|sb A7

olivaceus) and parrot fish (Opelegnathus fasciatus) fed 2 ggrom W9 A 2~6Fo) N =& A
with the LAB culture broth for 12 weeks A Azko] Ado] malk M3 ZojSo] 039} =3 A
GOT (U/1) GPT (U/)) o BT,
Weeks  fonder i flounder Aoy oAt B4 B w0, 01 5 25 e
0 Con  45%33  425+05 1243 245415 o AT ol 7S Aol YA Rt ol &
Tre 4+1 2440 215125  37+6 Aol AHEE ARV DAEY &3 5**“%1011
) Con 1747 465+15 3505  385+45 g3 8-S Jehg A ety Alg oA 3, B 5
gre 321.gi’5.5 614?;$5 2022315 224;35 glucose®] A%, A8 7|7te] 2& AFS BYEY FH}
on + + 512, +
3 HA=S0) o5 AEFH A BFS wEolaly A
4 Tre 225+15 55535  33+4 55.5+3.5 shoh Aol o3 ”'jﬂf A ‘]E} FEsv, ol
o Con 125315  725:05 315 2633 93 glucose®] I7HEFE e o8 TS A7 E
Tre  19:2  655+05 32535  255%35 Sotel HaEa 3u 5]
8 Con 14505  585+0.5 15+13 475%0.5
Con w0 mEas me  uags  OVIES BN 33
- D= - D= AT o] BAAIA R0 Wl o] = S =2
U me 155 37413 15505 335405 AHES 2AdL SAE FAA B9 Sl e A5
p Con  85:35 325125 175:05 4648 A AAE S0 22 YR ROS)E =
Tre 8+0 29+1 8+2 601 Aote APoR & ¢¥7 NBT oz AAE 84&
S48k
Table 4. Hematological changes of olive flounder (Faralichthys Ao E VAR Ak S Mg WA Als HH F
olivaceus) and parrot fish (Opelegnathus fasciatus) fed oo 3k AANEY FANA =2 AR E Fig. 1¢] YERf A
with the LAB culture broth for 12 weeks . =z = 0~8% o] =72
o 42119 B, dEzTelME 0~-8F7HA fr9] A S7HE
TP (g/dl) GLU (mg/dl) Holtp7h 10~125+« Aadds Bier ddrdMe 8
Weeks Olive Parrot Olive Parrot ZF7HA F9A4S JERA &9t 10~12F 0] 2 FR T
flounder fish flounder fish 22 9 =2 gL YUt 59 A4S 83714 U2
0 Con 44%01 4.35+0.05  23.5+0.5 96+7 F9} Ao o] H|%d AL Holthr) 10~12590 A
Tre 5.75%0.15 4.8+0.2 51+3 116.5+3.5 Yo 2459} npANA 2 RIRY AR E o =
Con 5.1%0.8 5.6+0.2 84.5+25  177.5%6.5 o B0 o] 0~8% Alolo] ALS-R] Z=H ok
2 Tre  38:01  63:05 83575  1355:105 oLﬂ ;r;’ i }j;hf %igr] 1 n Ii}o]l H] :H}:;] Q}Tj;i
RN 5 ol
, Con 5602  535:025 04 108525 de) e iy o orothr ol o
Tre 42:02  555:015 9445  114%6 o T AAEF0] e Sgtia o el
o Con 695335 63:02 6535 1455105 3 5[12e #25F2 2 rainbow troute] Fiste} B
Tre  46:04 5655015 307 74565 T9 F4L F71 AZvks Bavt dglen, 7oA #7)
g Con 40501  44+11  285:25  80.0%0 & &3 oK Oreochromis niloticus 7} %2 NBT 4= K4
Tre 345%0.05 5206  215+¢15  129.07 U= 237} ATH14]. =3 Nikoskelainen 5[12]& rainbow
1o Con 36802 53:01 18+0 91+1 troutell Lactobacillus rhamncsus& Fo1ske] A2 24 2
Tre 4.05£0.05 43%0.1 140 101.5%1.5 I U AN FRY §ATF HE 2L @48 2y
0 Con 4.25+0.05 5.65+0.15 22+1 106+10
Tre  4140.1 55+0.1 39+14 109+0 100
80
£ 4ue 9a gt 24 W eudel sE wE goe g
Aow Adom YA BE ¥4 9FL 2 ¢ Fw
e Aoz Ardd -
Glucosed] 74 99143 31HE43 2 A EZ st 0
of 7t A%E deEd, e ol=d g i D R
Hloﬂ 3]'6“/\‘1 y’]‘@% izﬂ_‘% %%Q’ Zf: 9\/]\ 111 XﬂLH glycogen —&—olive flound con. —B—olive flound tre. —&—parrotfish con. —%—parrotfish tre
o S = =)
= w3lstel 27‘(_’ glucose7} S7k3HA ETH4] Fig. 1. Serum NBT activity of olive flounder and parrot fish
2 AYA Z44 glucosed] TFe EFY BF, fed with the LAB culture broth for 12 weeks.
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Lysozyme- Al €] N-acetylmuramic acid®} N-acetyl-
glucosamine Aol 9| B-14 A3 Eafste] AT AFEAY]
T 54 OF YATY AEYds HPA8st, 28w
Aol e A BA Y 28& FTMNAE Fol 3
S BaA7le 8-S 7 JoH, o9
g, ahatole] 2, opsonin AH&-of #of gttt
HA 9] lysozyme &4 oA zfol& BolA] GUA
gk 2~65 Atoldl A3T7L volA e AES EIAAT, 8F
H A7 9 2 848 2. 559 35, 43%
H9 1259 =5 4379 4] 250 U/ml o|HloH,
27 803 U/mlE Hehfol of 3R = A3 77} 24
Eve A HFig. 2). webA Y E 712 g
ARt 7RV Adss YERlE Ad4 gedat
lysozyme 242 S7H7]= ALz Hol W7 s &4
B S AR AzE
Pirarat 5[12]> g&g}d]o}ol| Probiotic T591 Lactobacillus
rhammnosusE A 8.9 A7VstY Edwardsiella tarda £ 2730
FAE A3 it A7 £ lysozyme 2445 VERY
of oA Wolds FAATAL Bastgch
54 JAY lysozyme EAS Hlwe] BH, Ago] F
2HE 127 EFc] ARG o 36 £ FAS BT
H] S0l WA F lysozyme Ho] F dfitole] A
oA Bl o EASte JEOE lysozyme &4 7HAHY]
(Pleuronectes platessa), 5 15+ (Linanda limmands) <t ) A <
o|(Salmo salar) ANX T3 GEFE0 wet F4¢] 2k
= Bzt o] A8 84 9 ol uhet Wenkgol
& ATH22].

2 o o O o o

P AT H7MIEE Feld 4
7o dz7e ol RAY FEATA BE AU 23
£ Fig. 3, 49 ehiint

300 -

200

100 A

Lysozyme activity (U/mL)

——olivefloundercon. —B-olivefloundertre. —A—parratfish con. —%— parrat fish tre.

Fig. 2. Serum lysozyme activity of olive flounder and parrot
fish fed with the LAB culture broth for 12 weeks.
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Cumulative mortality (%)

Day

—©— V. anguillarum con. -8B V. anguillarum tre.

—&—5.iniae con. —¥— 5. inige tre.

Fig. 3. Cumulative mortality (%) of olive flounder by 10 days
feeding of the LAB broth after challenge with V. anguilla-
rum and 5. iniae (n=30)

100 -
o0 -
BO -
70 -
60 -
50 -
40 -
30 -
20 -
10 -

Cumulative mortality (35)

Day

—&— V. anguillarum con. -8B V. anguillarum tre.

—A— 5. inias con. —»— 5. iniae tre.

Fig. 4. Cumulative mortality (%) of parrot fish by 10 days feed-
ing of the LAB broth after challenge with V. anguillarum
and S. iniae (n=30)

T 8ol 7% ANEE BYOH, APTE 59%2] o
AEE YEIA T B8 S iniae A FE A= dj277}
63%2] AAES Bgon, AFTE 40%9] HAISES U
.

=59 TAAY ARY A4S, V. anguillarums €3+
2TE 79A 9 100% HAAtegom, APTE 8dolA 4
Y F8 A7HA 83% 9] HALES BT S iniae AF AF=

APFE A dzTE 3% 2FTE 47%5 B
olg g A= dofAle FE o] YA H 5ol
A T AEZA B e A EY A3 A G4
HAAE HFehe gholiad S dF & AR AL
g 9o F S[12]e x2S AL PR 5, 42
FEEd e oA FTEAEE AR A3, Vitro
sp., Streptacaccus sp.o| A /o] UEMGTRAL Bl 851G o,
o9 %Y golaAdL AT AEH Y AFEY Ao
&S Fo A7, lysozymed B2 ol fFo Hd &7
7F v Rasdoh B 7 5[12]2 49 lysozyme©]
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Micrococcus luteuse Aeromonas hydrophila, Pseudomonas fluo-
rescens, Streptococcus epidermis®l| WA =2 A &F7F
o, AA AA WAMe BAY ANE 34 Jgsto] =&
& A% 1Y Aol it

¢ Az Hol At fabd 7 T A7t
HET Hot of 20% £ AEEE Hof off WS L
A7l WA Al Wt ARAE weFe A AR

A7 2 APs Aol ¥ua ArET

F o] FAA Tl EAHS A7) Ak
FA FEES VAR T ftE FAS A GH S =F
o Abgoll H7betol AR, DAY 4, HAHE 24, lyso-
zyme &4 2 o FAW AT g FAHES AAE AT
e Ast A= e hz7te fA4dS BolA
akon, EF9 A5 iz v 4P 4 20g =
AAE F7FE EAth 9AY ARE S AP dET
of el o 25% wor, FE2 AAREEE F 15 ol
T84S HolA @%kth. o Fel dsta £4 23, GOT
o} GPT= 8F o] %o #A84S HA oY glucosed) total

protein F L& Ztoll fro S BolA Gyt AAE &
A S FoHQ Aol7h gAY lysozyme FAJ2 WA
A% 8FHH AUt dETEY 5L A4S Bilon,
EES AY 27 27RO 3 £ A4S Bt
ofFf 2 frAdel W TALIL G B V.

llo =

B Al A@F7F 27 HlEl 18%,
S iniae & FO3AS A, AP 283% =& HEES HY
o =59 B, V. anguillarum®) T4 B 27| 3|
17%, S. inize & FA A3} 272 vd) 16% =2 HE2&S
et

o] =EL 20073 % AFFALL R A A& S XG4 7)&
il

MEAF A G Z 571Ny A4S o} F8d
TAadolH oo ZME =YY
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