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ABSTRACT

The purpose of this study is to provide environmental friendly, low—cost, and
high quality product through developmentof feed additive containing antibiotics
alternative which has antibacterial activity with methods such as biological
contact and immune enhancer by preparing Acanthopanax koreanum Nakai
derived saponin extract and saponin extract added liquid media, performing
mixed culture of superior lactic acid bacteria and useful microorganisms which
are reported to have effects on growth promotion, physiological activity increase,
and water quality improvement, and isolating physiological activators.

Certain ratio of Acanthopanax koreanum Nakai, ginseng, Opuntia Ficus—Indica,
molasses, and kito—oligosaccharide were mixed and used as samples of this
study after grasping the temperature, time, and volume proper to growth of
lactic acid bacteria and useful microorganisms. The growth, immune force, and
resistance against disease of aquaculture fish were studied through biological
contact experiment.

The concentration of medical herb where the lactic acid bacteria can grow
was grasped and it was identified that there were more than 10°CFU/ml of
lactic acid bacteria. In addition, anti-oxidizing activity and antibacterial effect
against fish pathogenic bacteria were investigated. It was found that for the
anti—oxidizing activity, more than &80% of radical removal activity was shown
and there were positive antibacterial activity against Vibrio and streptococcus
symptom known as a representative fish disease. As the results of culture
experiment with flatfish and parrot fish, it was shown that it had higher growth
and immune force increase than that of control group and a positive effect was
shown in even pathogen attack experiment.

It is expected that the growth and feed efficiency will be enhanced by raising
immune force of aquaculture fish and survival rate increase through healthy fish
culture and environmental friendly aquaculture by antibiotics alternation will be
realized.

The feed additive developed in this research is considered to have high
applicability as a feed additive for aquaculture fish in Jeju-island and it is
expected that its use as a feed additive will be possible by local adaptation test

and grasping and providing accurate demand of medical herbs.
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Ao "AZN w52 dFolH AA o dAE Yoy AlR I A AW H S
Aol wre ol we} MR EFAA o3 Fakerl Carnobacteriums
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Table 1. Growing area of Acanthopanax koreanum (2006)
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2.1. ANz Ax

211, 7ol AbgE AR

Table 39 & AIEE = 1500mlet E§38te] 1247 #o] dFa=< Aol
al Table 2] Yehd & HAES dFFsEs 8] dhrixe] FEE2 &
712 olFdrh ofF F, SbrixZ FH3Y FEE T0mlE AF£oUT o] HdIAR

F 4TAA wASAA A-g et

Table 2. List of strains used for experiment

Strains Number
Lactobacillus plantarum KCCM 11322
Lactobacillus brevis KCCM 11904
Lactobacillus
‘ ‘ KCCM 40265
Bacteria acidophilus
Bacillus subtilis KCCM 11316
Saccharomyces
§ KCCM 11201
cerevisiae

Table 3. Sample list and quantity

Sample list Quantity
Acanthopanax koreanum 120g
Licorice 80g
Ginseng 40¢g
Opuntia Ficus-Indica(jeju) 20g
Syrup 30g
Oigosaccharide 4g
Total 2%4¢

_11_
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2 Ao AEE FE&F|B=E Table 29 2o, oA F+== 4, brix®] &
= HE {FEVAES HUFESlvh #8uAd= ¥ Lactobacillus 52 MRS
medium(Difco)oll  30C  wi¥s oW, Bacllus subtiliss=  Nutrient
medium(Difco)oll 30Ce] ®iES 3} 3L, Saccharomyces cerevisiae = Yeast
Extract medium(Difco)ell 26C ®j & 33l

e e AES 10CFU/mIe] wEZ o] dokx) F&Ed] 2% HA7F Fo
4841k 30735C= ket TAF A dAAN

mediumel| 100 HZEste] TFAFE T2l

2.13. A5 AEEY

2.1.3.1. Eleutheroside B,E ¢} Acanthoic acid +4

HoAF o A3 HPLCYE Wasters 2690 Alliance(waters, USA), Detectors 996
Photo Diode ArrayE AF&31% 3., Eleutheroside B,E®] HE%-2 Chromadex
Inc.(USA)AIEE AHE31% 21, Acanthoic acid¥ SFHABEF A7 FaAF4

A B - AAT AL BF wop AgsHom, 7 Bk A o] §F RE A

(o

oFe EAoFe AHgstelth

Table 4. HPLC conditions for eleutheroside and acanthoic acid analysis

Conditions
Parameters - ) 3
Eleutheroside Acanthoic acid
Column Symmetry Cig, 3.9x150 mm(waters) Luna Cg(2), 46x250 mm(phenomenex)
Mobile phase Water : ACN = 90 : 10 Buffer complex”: ACN =20 : 80
wavelength 210nm 210nm
Flow rate 0.7 ml/min 1.0 mi/min
Injection volume 10 1l 10 pl

“‘Buffer complex : 50nM sodium acetate(pH 5.5) : ACN = 90 : 10

_12_
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Table 5. HPLC gradient condition mobile phase for eleutherosides analysis

Time(min) Water(%) Acetonitrile(%)
0 90 10
15 80 20
25 50 50
26 90 10
30 90 10
Eleutheroside ¢} Acanthoic acid A &2 2243 10g3 #EA&E 5gg& 300ml =T}

membrane filter® o3 3 ¥ HPLC= BA3 gttt AdAH A9 A
80% MeOH= 10w} 34 3 &
ST},

2.1.3.2. Ginsenosides ¥4
HoAd o] Alg¥ HPLCYE Wasters 2690 Alliance(waters, USA), Detectori= 996
Photo Diode Array& AM&3}913L, ginsenosides 3<% Rby, Rbz, Re, Rd, Re Rgy,

RgsE AME3tl o, BTGIN Co.Ltd.(korea)dll 4] L8k AMg319ar, 1 Brel 4

% 10m¢ 50% MeOHoll *¢] 0.2um membrane filter® o3} 3 & HPLCE E43}
ATH A FEN A AFRE 50% MeOHZ 10v] 343 3 of3}sle] HPLCE +#
A3kt

o

_13_
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Table 6. HPLC conditions for ginsenosides analysis

Parameters Conditions
Column YMC-Pack Pro Gig RS 150x4.6 mm, 3um
Mobile phase Water : ACN = 82 : 18 (gradient)
Wavelength 203nm
Flow rate 0.7 ml/min
Injection volume 10

Table 7. HPLC gradient condition mobile phase for ginsenosides analysis

Time(min) Water(%) Acetonitrile(%)
0 82 18
22 70 30
32 55 45
50 50 50
55 82 18
60 82 18

2
o
Y
2
r [0
5
=
S
N,
ok
Sob
fie
R
-
oty
il
NE,

249418

rifx

F71de #e7]
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2.2 XN 529 in vitro AR 7}

2.2.1. Fitst &4

B

7

2.2.1.1. DPPH free radical scavenging activity
7y FZ& 2] DPPH free radical 24 &4 Nanjo 52 Wit 93te] =434
o} 60pl A E&fol 60xt DPPH (60uM) &4 #H7}ske] 102 &b wwksh oh&

E38N-S quartz capillary tubed] =% $ 28 %o ESR (JEOL, Japan)Z =4

AHEZ L gean time - 30s, filed @ 336 £ 5mT, time constant : 0.3s, power
5mW, amplitude :1x500 9] Z7HAoz2 7|E3 %t 4t A s thdk DPPH
radical®] &71&dL ofgf o] A& o] &dto] ARtk
DPPH free radical scavenging activity (%) = (ESR signal intensity for medium
containing the additives of concern/ESR signal intensity for the control medium)

< 100.

2.2.1.2. Hydroxyl radical scavenging activity

7} FZ 5 9] hydroxyl radical 27 &4 & Rosen 59 Wil ¢3le] =43}
20p0 Al &g 0.3M DMPO 2040, 10mM FeSO; 20, 10mM H-0» 20u0-8 &3+

3l U}S quartz capillary tubecl]l %71 % 25F 3o] ESREZ =A3v). A¥EZHL
scan time : 30s, filed : 336 £ 5 mT, time constant : 0.3s, power : 1mW,
amplitude :1x100 o] ZH oz 7|E39}l. &Ais A & gk hydroxyl radical®)
aAgde oty e A& ol&sto] Artsksit

Hydroxyl radical scavenging activity (%) = (ESR signal intensity for medium
containing the additives of concern/ESR signal intensity for the control medium)

x 100.
2.2.1.3. Hydrogen peroxide scavenging activity

Hydrogen peroxide A &4 Miller 5(1985)2] "ol uwlg} 33t} =,

0.1M phosphate buffer (pH 5.0) 100x02} sampleS 96well plateol ] E&A 71 &
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CFAl 20409] Hydrogen peroxide® H7}atar 37 TolA] 5#7F vh-& At} Hk-&-o]

Eyk & 1.25M 22 -adno-his-3-ethylhenzhis—~dine-6-sulfonic add (ABTS Sgma) @} peroxidase (1

2

unit/ml, Sigma)E Z}7F 30t FH7bste] HEA o= 37CA A 1083F WA

O

]_

B
ol

ELISA reader (Sunrise, Tecan™™, Austria)& AF&3] 406nmolA] @HEE =3

ARl gAY, BEe ARe wxe wA A i sy Bwad 2

A BFH ARG AL G

i

o~
& McFarland No 05 344 7z} zFe] A 3

FIF EEEla, Ax § odqrd

e
i)
o,
=8
o
=2

=05 ojx Muller Hinton Agar(MHA

o

paper disc (#7 8mm, Advantec, Japan)ol FE=w2] & ¥z AHglslo] T7

S MHA plateo] gojA zh vk o ur 2441 7F v kd}e] clear zoneS caliper
=

Table 8. List of strains used of antibacterial experiment

Bacteria name Strain No.
Edwardsiella tarda KCTC 12267
Streptococcus iniae KCTC 3657
Vibrio alginolyticus KCCM 40513
Vibrio anguillarum KCTC 2711
Vibrio compbellii KCCM 41986
Vibrio harvey KCTC 2717
Vibrio furnissii KCCM 41679
Vibrio salmonicida KCCM 41663
Streptococcus parauberis KCTC 3651
-1 -
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23. AEH=A9

o)

2.31. ¥} Ay

7)
2 33.64-35.01%, pHT 7.97-845, DO+ 6.78-9.26 o]tk AHaAAm = 19 23]

oA Al F 2] 2%6% F 1253 FHF AT

232. ABAE D Fol
e ARE fAstel Awsta dE WAS HTAR (WA 52%, A
11%, &4 3%, Z3|3 14%, 91 2.7%, Z+# 1.5%, Suhyup Co, KOREA)9}t =3

& WAt E (e 45%, =AW 16%, A4 3%, 23 17%, Q1 2.7%, da

15%)] @ebaisl vl AEo] EqE vk 77k 10%4 U/E T BEL]
E AHsbe] 30735 Co AolA 10943 7] RE AR F, LEste] 4T WHH

o etEA HATE AMREA ARSI T AR = HefA et e A=

o] H7}sHA @& AlFol A A= AR (Suhyup Co)S AFE3YTE AlE o] Fo

= g 23] (AM 9h, PM 6h) 125 &<t o529 2%E F o3kt

233 AAT 2A @ Fasd B
dRole] AAmzAe AL 2F AAR HASoH, A 2443 Hel A

2A171 & 2-phenoxyethanol (Sigma. USA)E vlHA|A SAHAE AFE2AY

.
Me 7t ATl FAR 20w s Adste Adele]l A%, TR SA5
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of  FA A (Chl00 plus, Deawang meditecq, KOREA)Z A}&3le] GOT
(glutamic oxaloacetic acids), GPT (glutamic pyruvic acid), <992 (total

protein), & F 32 (glucose)E =483t}

234, o] FH Y

oX
B
o

il (

2.34.1. o] FA A L9 &Adrka

JNr

="

o5 MY ZES dolr 7] 93} respiratory burst activity® Andersonit
Siwicki (1996) A @Rl whe} 48kt Ao v FoA AHHT S 1.5ml
ufolm B H He| Y 0.2% NBT (Nitroblue tetrazolium, Sigma)E A& 1112
Aske] 3087 Aol A WFgAlZl 3 1ml dimethyl foramideE il wH&-S A X

ARt 2 v 2000 rpmell A 5ERF fAEE F F HSde 78] 540nm

o

o) A micro-reader (Packard Spectrocount’™)Z SFZ%E S =A3st}l Blanks

dimethyl foramode® 3}al, Control2 NBTA| ¢F-S- A28} T}

HE7F 7F o a5k A1 el Streptococeus iniae (KCTC 3657) 9F 1384

H

Al Vibrio anguillarum (KCTC 2711)% o]&3te] TAAE S AAs3}; w9

=
& 10CFU/mIe) s B7F HEE 47 Agaese A3 ¥ 74 ddedown

o
Y
>
mal
rlo
>
i
<
£
3
—
Do
N
b
L

>
>
o

shgom gt vEstel dy el ¥
912 305kl ARste] Iml FAVE ol §ake] 2 e 200,04 B
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o
12
)
o
i
il
rlo

Aefa] FHEol FEUAES FF A Table 99 L

Table 9. Colony forming unit of probacteria (CFU/ml)

Bacteria 4brix 9brix
Lactobacillus acidophilus 2.3x10° 4.2x10°
Lactobacillus brevis 8.0x10° 6.0x10°
Lactobacillus plantarum 7.8x10° 2.2x10°
Bacillus subtilis 3.3x10 1.2x10"
Saccharomyces cerevisiae 1.0x10° 1.2x10°

FE=E9 v dH2 nAES wSs 23 Badllus subtilisE A 93 e
|uldEo]l T4 2ol UEUA Fskt. FE&VAES FUEekA %2 4brix,
Obrixe] FELE9 AXxFTHFE Lol Ziy} dbrixs 44 mg/ml, 9brixE= 70mg/ml,
S A ES Sbrixel EFAZ FEEAAE 96 mg/mlE e o] Atz W

& T AETF FEo] B2 AR Hol FEuA=o] FEE

_19_
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3.1.2. Eleutheroside B,E ¢} Acanthoic acid £

gete gy Fo ARES BXAY H AHEFite wEk v zolrp iA|w
eleutheroside, 2w w9, WA vIdw, A¥d(saponin), ZTH x=o|x=,
chlorogenic acid, sesamin, terpenoid, cumarin 54 Soly 3Ju = FAEH A
T A8, e A sEEE Wgrle W AA ARY A3k, 2543 5
AAZI#S] AAEQ V)5S TAAIE A dAde] e A vk (Shin,
Lee, S.H. 2002). £3] ¥ggodnz iy Fe¥ &2 Fo| acanthoic aci
AAN7HA gl oy Bl o
e e XA, A%
A T-¢} Interleukin—-13 TNF-a2] AAolAl, TNF-a 44 @& A, collagen T4
of oA, k5] Al Fo] HiH AT (Lee, EB. ,2001).

Fig. 12 Eleutheroside B, E¢] ¥ &35S e 280, Fig 2v L4942

Eleutheroside B, E ¥ HPLC ZZvlE 23S ety 238 o]t}. Eleutheroside

- F
~
2
A

B, E9] ¥FZFS AR 3l AR E #2493 A3 Table 133 229, Fig. 3
o] HPLC ZzZvtE1#y-S #2X3}o] Eleutheroside B, EY-S #2133t} Acanthoic
acid®] =42 Fig. 49 F+=E 3 vjaste] 92439 Acanthoic acid®] HEFS 24
3 oH(Fig. 5).

Ao At ARAEd A4AEE 22499 Eleutheroside B ghafo] oF 4
2 oW Eleutheroside E¢ &2 ¢ 67} A &S 1 & AAo)h. &
Zyte] #F3l3L 9= Acanthoic acidi= A& HA| kv dapg oz dgA]
ZA A, g4y 120gs 100%= & o =7]7F 80%, H&]7F 20%9] H7}

. B
FA oz Aus A uF

o fo
(ld

ol
e
ot
ol
30
%2
iy
I
rot
N
N
A°%
=
:Oé
£
o
1o

}1_1‘
N
N

oft
o

2 o] Acanthoic acid A&°] AEH X &S Aolgt AlaHY

Table 10. Content of Eleutherosides and Acanthoic acid from Acanthopanax

koraenum extract and liquid sample (ppm)

Sample Eleutheroside B Eleutheroside E  Acanthoic acid
extract 497 3925 194.45
liquid sample 117.8 685.2 -
— 20 —
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4

Ly

1 Eleutheroside E 3 Eleutheroside B
e /

4819

i L I )

= I = =

T T T T T T T T T
2.00 4.00 6.00 3.00 10.00 12.00 14.00 16.00 18.00 20.00
hinutes

Fig. 1. Eleutheroside B,E standard by HPLC chromatogram

/Eleutherosdie E

g.;/ Eleutherosdie B

T T T T T T T T T T T T T T
200 400 600 800 1000 1200 1400 1600 1300 2000 2200 2400 2600 2800 30.00
hinutes

Fig. 2. Eleutheroside B,E HPLC chromatogram of Acanthopanax koraenum extract
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0.100
o.nao-; <+— Fleutheroside E
0.080 oo
3 (=1
0.0703
0.0603
E n.usn-f
3 Eleutheroside B

0.0403
0.030]

0.020]

0.010]

0.000

T T T T T T
4.00 6.00 8.00 10.00 12.00 14.00 16.00 18.00 20.00.
Minutes

Fig. 3. Eleutheroside BE HPLC chromatogram of Acanthopanax koraenum liquid sample
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Fig. 4. Chromatogram of Acanthoic acid standard
0,10:
0.08. @
. o
] ) KA
0.06
3 J
- Acanthoic acid
0.04+ \
m:'/\«\/v»d ,
D‘DIJ-
10.00 12 !IJI! 1 4!00 Iﬁ.‘ﬂﬂ 18?00 QD.IIJO 22 .'DD deﬂﬂ 25.‘00 28?00 30.00

Mnutes

Fig. 5. Acanthoic acid HPLC chromatogram of Acanthopanax koraenum extract
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Fig. 6. Acanthoic acid HPLC chromatogram of Acanthopanax koraenum liquid sample

3.1.3. Ginsenosides %

Ginsenosideds #4A¥= Fig. 79 BFF S TAR st o499} QA =9
GinsenosidesE ¥4 3999 Fig. 899 ety glow, Z AR 3Heke Table
11l e Sl

A

E3] saponint/} FEAAECRZ FE o] FZ saponintd TF9
T7F wol ZeiE o] g A2 FH AlH| e dofo=m w9k Hg

A4, A% 37 0

, s} ©

o

Sv

A

r2 oly

1:011
ol
=2
i
o

=
o)
jatad
O

48 5 4% A e 2E AAUA &%

EAN

.

3

)
18

71

ol

o
-

Bttt &4 Qi (Nam ,1996) Shibata 5(1996)2 <14}
A3 ) A & o= ginsenoside@} g 51 9] o1 thin-layer

chromatography(TLC)ol A4 =¥ o]l&AHZ £O% oleananer saponin$!

e
:10

ginsenoside-Ro<} diol/triolA] saponing! ginsenoside-Ra, —Rb;, Rbs, -Rc, —Re, Rf,
-Rgz, Rgs 2 -Rh S22 BT saponine 3G A 2] A3, A @9z
A HX R, A3 a9 9 "9 2" T EFo] ¢¥A dti(Matsuta T,
1987; skl dzdo-4

B A0E Ay o7y Hul AAAF 9 ginsenosides?] dHoko] S-S
g o AT 2@ e AA A T Fol FrEo] = Rew Rby, Rgiol

Heol Z4 AlEe] DNA AT, @Ay, AdATd e 3 A2lvar Baly

[e]

T

el
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o] 9t} Park, H.Y (2007) S that Biol] 23t o] Fo 20JA saponine o]
719 @go] yebd 4 AN o] BAFEES FEIE oo UMY @A F
7FE Yebdo] AFRHZIAZA] AFE7FEsiohal Hals an Qo whEka] 2l FRol A

% saponin®] {XA e} E50 HAHE FHUANA F AoE AlRHTL

Table 11. Ginsenosides analysis result (ppm)

Ginsenosides
Sample
Rby Rb, Rc Rd Re Rgq Rgs  Total
extract 3.12 15.86 5.76 5.00 167.09 115.06 - 311.89
liquid
20.35 9.36 517 7.83 256.96 103.13 - 402.80
sample

n.zn-f

0.18] §

n.w—f Rb, Rad
0.14 Rc /
n,n-f

3 0.103 Rg,

0083 g & Rb, t

0.06 / \ o Re,
3 o™

0043 A /

39248

0.024

B30142

0.00] - k —

L T T T T T T T T
10.00 15.00 20.00 25.00 30.00 35.00 40.00 45.00 50.00 55.00 60.00
Minutes

Fig. 7. Ginsenoside standard by HPLC chromatogram
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hinutes

Fig. 8. Ginsenoside HPLC chromatogram of Acanthopanax koraenum extract

o018

00154

15428
2]
a3
el
)
36845

0.0143
0012
0010

00083

0.006]

0.004-

0.002]

0.000-]

T T U T T T T T T R
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Fig 9. Ginsenoside HPLC chromatogram of Acanthoparnax koraenum liquid sample
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Table 12. Compounds of liquid sample+EP and liquid sample

EPA}= (Suhyup)

y
xr
il

MFA| S+EPALE

oF
W

Hr
ﬂu.o
T
il

10.02
40.86

13.71
40.19

97.08

%
%
%
%

ap
A

0.34
0.10
0.25
223
0.02
0.01
25.44
143
1.45
0.46

.

XU

&
N

5.71
9.25
34.16

5.67

Pl
H_.O

X
N

917
31.26

iy
¥

1.95
1.27
519.44

1.87
L2
485.65

%
%
ppm

Eans

41.77
149.58

43.10

ppm

139.70

14.97

13.56

ppm

i
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3.2. A2 In vitro &A=

3.2.1. DPPH free radical scavenging activity

Ardow 54 Edd g ks @4 SAStE Wl oy A7 3l
o 1 Fol A DPPH radical 471 &2 vz FdstHA oz SA o
7begh o2 53] ol&Hal Ut &AabE B4 free radicalel HAY FAE
Tolgte] H¥AE wEal, DPPHE 34bst 24258 Az, 48 ol £719
Hog rAg EAE JAste], dAFds o2y st A4S AT F+ 3
. AEEe] &8-S @A radicaldl AAE Folste] AWHA AMEE oA Al7|=
A =2 AFEE A 9l Bl olygt A el &4 radicalel 93 w=3t= o A3}
= 289 AR=E o] & il Y vHChoi, J.H and Oh, S.K., 1985)

DPPHW 2 &itsl &4& detdlie Aggdd =4 os stddoma 2 #
Aol 4ol ¥ Ao wel FAkst ERE AAwdsow FAsbE WU
2y7vel FEE4, 9brix) ¥ FEHAE] ¥38H FEE(6 strains mixed extract)2]
F&e S48t 343 F DPPHel 93 &4de S43 29+ Fig.109 2.

E A 27 Img/mle 05mg/mle] ¥ToA 80%7F ¥ A4S Heon,
0.lmg/ml8] F=oA = 4brixd FZ=EY 80%7F ¥+ €4S KAt
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a0 T

80

0
60 +

50 ¢

dOl'

20 -

% Scavenging akbility

Tmg/ml 0.5mg/ml 0. Tmg/ml

‘ HObtix extracts O brix exdracts  BS strains mixed extracts |

Fig. 10. DPPG radical scavenging activity of the 9brix extracts, 4brix extracts, D

strains mixed extract

3.2.2. Hydroxyl radical scavenging activity

Free radicale] & Ad 2% dAxzbol] Ax|ojz| %] @2 A (unpaired electron)
g X FgoFoR gAR A3 wgdE Uedt. olge w2ZE,
prosraglandin $HA 3 e A& Ao A Hal ol Be aAFHvrge T+

=)
Fek vk wiZel QA AxAEE

2424 F03 488 3 vk et 2@
2 FAW BAse] 4 oA & vk

Free radical 5ol AA WjelA 717 ®IWMe] Zdsti wepr] F LA FHHHe=
Aol 2kA radical ot} 8 AFA radical© 2= superoxide(O:-), hydroxyl( e OH),
perhydroxyl(HO- ® ), alkoxy(RO e ), peroxy(ROO ®) radical s°] Ut} = <9
radical2 oy A gt ¥F&-Ao] 73k AbaFo 7 IASL A (H0.)9 singlet oxygen
o] Slt}. Singlet oxygene ®AAASE @] 9)zbe] WA 270 ¢ spint o] A= W
= o] glo] EQbAstth ol el dAR oY duHe AAE vEA 39

reactive oxygen species(Z44ta)El F-25d I T A X hydroxyl radical ¥}
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signlet oxygen©] F& A FohA 71 e whEAdE el A A4EE fA sk
DNA°] &35 FAY EddolE flstes 4= delAd i, AAe a4
ol A A= XA watal ol ksl arl Fe'uh Cu®t o] £A4) Sl A
e 71 = o] 73k free radicalo] B & o] radicals AAGE ARE =A
Eia=g

2 Ao A9E HW(Fig. 11) 10mg/mle] s=olA FE&uAES £33 =&
Eo] 7M=& W Shrixe] FEES WS @48 HYTh Smg/mle] FEolA]
T YA Aol HolA &%k 2mg/mle] & =olAM =
SHAAES &3S AgTU b = 248 BT ey FA FAkEAQ
BHA (butylated hydroxyanisole)®t BHT(butylated hydroxytoluene)= 2 3}ol e}
WA= FARE oF 60%9] A E BT ol 2 A3¥ 9 Smg/mld
ot S Heva & & vk AAHoE HAES ol &5ty WHEAZ F&

(e}
ksl g4 a9E ZidE B 5 o

o2l

4

o
A
)
o
e
rlo
off
o
rO

fijo

H]

o

ke
rlo
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e

o] &0
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% Scawvenaing ability

]
L]
T

L]
T

L]

Bmag/ml 2mag/ml
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Fig. 11. Hydroxyl radical scavenging activity of the 9brix extracts, 4brix

extracts, 5 strains mixed extract
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3.2.3. Hydrogen peroxide scavenging activity

Hydrogen peroxide 7 248 A eFQl ABTS®} hydrogen peroxide”} Wk
gto] WAl shuE @Al Ho] ABTS 7 WA €t o] wf, ABTS A|FS & g
A ¥ &=, FEF 50| hydrogen peroxideE A A FozA €& AMe =7 )

Hydrogen peroxide A~AZA A= Fig. 120 @iz = Jepigich o] A3
A= 10mg/mle] FEoA = 90% A7 45 BEAXN, 527 wolA WA g o]
shol x| = Qe BTk shARE o] FollA dbrix FEE 0

4= HERRAT

= T w2

b

% Scavenging ability
[ ]
L}

10masml Bmg/ml 2mag/ml Tma/m| 0.5mg/ml

U3 brix estracts 04 brix extracts  B5 strains mixed exracts ‘

Fig. 12. Hydrogen peroxide scavenging activity of the 9brix extracts, 4brix

extracts, 5 strains mixed extract

_31_



3.24. oW Alstel 9

Table 133 #Zt} 9hrix FEES HE

gl

Vibrio anguillarum 3 V. harvey’} 7} &

1}

5ol A

Ho

o}
3

o}
il
b
N

AL, 4brix

B

B

& YERT

L2263

& ERRA ek

3

X

o
= &

<1 Edwardsiella tarda

al
=

o]
T

ojy

x
B

o}

1o
i

-

3

ahe] A

tol oAl o

7}3

=
[}

73 °]

=1
[¢]

RAEE AAEA 27

al
=

o)

iz

0

oF

il

It

Streptococcus 2] A

Table. 13. Antibiotic susceptibility test of orental medicine extract and

probiotic mixed extract

Pathogenic bacteria(clear zone on plate(mm))

A

(mg/ml)

9 brix
extracts

10

12

20

4 brix
extracts

12

15

11

11

11.5

10

18

21

14

12

10

19

18

15

20

12

15

11 12

15

5 strains

mixed

18.5

17

17 195 12 12 185

17

extract

19 275 16 15 21 115 20 20

19

20
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Table 14. Effect 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)

Initial Final Weight Feed Suvival
Group . \ : .
weight(g) weight(g) gain(g)  efficiency (%)
Olive  Con. 188472 280.3+18.8 91.9 205 54.3
flounder Tre. 197.0¢13 295.0+6.0 98.0 223 57.1
Parrot Con. 145.6+165 200.5+2.0 61.2 274 100.0
fish Tre. 156.6+16.7 232.0+10 81.2 299 98.6
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2]
AT gxgte] Rty 24 3E Table 150 WelUSIY 84 dojaA
¢l GOT$F GPT= 3t &84S AAT e AEZ ARRHIL ATk ofA7F A4
o TAETY B34S dSdes W, AEVE 93

HaA gdojoz waA oA Fr(Smith and Ramos, 1980).

oA E GOTS GPTE /s detlix] @skew, 0725 549 43t
Fhol 2785 Atolol FrletHA Mlud £ FAE qg FE HE 12
Fol FAgko] 072578 Hl==%t AR sk A B

o] F9 total protein FEY WIE HESW 299 AHxEE AMEHI Jow
(TIto and Murata, 1990; Hodson et al, 1992), dutd oz o g4l 23] A3}
W, 2 d4dFe sue A &4
Yamawaki et al., 1986; khattak et al., 1996).

BEE AT saude sEF o4 xolE HolA gFkt)

Glucose?] 4% 904 FEAT} 22 SAEH sty F7tshs 43S o
B, ol A2 ot=dd®l e dEule o)g g £dE §2E ¢ o A
W glycogens #3fdte] & glucose’} 57134 H tHGupta, 1974).
=A% glucosed] T2 =59 B, dlET ok vlwste] f23 <l
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Table 15. Hematological changes of olive flounder(Pardlichthys olivaceus)
and parrot fish(Opelegnathuis fasciatus) fed with the LAB culture broth for

12weeks

GOT (U/L) GPT (U/L)
Olive Olive
week Group Parrot fish Parrot fish
flounder flounder
Con. 45433 42.5+0.5 12+3 245+1.5
0 Tre. 441 24+0 21.5+12.5 37+6
5 Con. 17+7 46.5+1.5 35105 38.5+4.5
Tre. 32.5+15.5 61.5+0.5 29+11 22.5+1.5
4 Con. 18+7 47+2 20.5+2.5 47+2
Tre. 22.5+1.5 55.5+3.5 33+4 555+3.5
Con. 12.5+1.5 72.5+0.5 3115 26+3
6 Tre. 19+2 65.5+0.5 32.5+3.5 255+3.5
Con. 14.5+0.5 58.5+0.5 15+13 47.5+0.5
. Tre. 12.5+0.5 34+1 11£9 39.5+2.5
10 Con. 3740 59.5+1.5 20+2 24.5+0.5
Tre. 11.5+1.5 37+13 1.5+0.5 33.5+0.5
" Con. 8.5+3.5 32.5+2.5 17.5+0.5 46+8
Tre. 8+0 29+1 8+2 6011
TP (g/dL) GLU (mg/dL)
Olive Olive
week Group Parrot fish Parrot fish
flounder flounder
0 Con. 4.4+0.1 4.35+0.05 235+0.5 96+7
Tre. 5.75+0.15 4.8+0.2 51+3 116.5+3.5
5 Con. 5.1+0.8 5.6:0.2 845+2.5 177.5+6.5
Tre. 3.8+0.1 6.3:0.5 83.5+7.5 135+10.5
4 Con. 5+0.2 5.35+0.25 92+4 108.5+2.5
Tre. 4.2+0.2 5.55+0.15 94+5 114+6
p Con. 6.95+3.35 6.3+0.2 65+35 145+10.5
Tre. 4,604 5.65+0.15 30+7 74.5+6.5
g Con. 4.0+0.1 4.4+1.1 28.5+2.5 800
Tre. 3.45+0.05 5.2+0.6 215+1.5 129.0+7
10 Con. 3.6+0.2 5.3+0.1 18+0 91.0+1
Tre. 4.05+0.05 43+0.1 140 101.5+1.5
1 Con. 4.25+0.05 5.65+0.15 22+1 10610
Tre. 41+0.1 5.5+0.1 39+14 109+0
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Fig. 13. Serum NBT ativity of olive flounder{Paralichthys olivaceus) and parrot
fish(Opelegnathus fasciatus) fed with the LAB culture broth for 12weeks
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Fig. 14. Cumulative mortality(%) of olive flounder by 10days feeding of the LAB

broth after challenge with V.anguillarum and S.iniae (n=30)
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Cumukative mortality (34)

1 2 3 4 5 & 7 8 9 10
Day
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Fig. 16. Cumulative mortality(%6) of parrot fish by 10days feeding of the LAB
broth after challenge with V.anguillarum and S.iniae (n=30)
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