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abstracts

The present study was conducted to investigate the effects of dietary
supplementation of B-1,3 glucan and feed stimulants{BAISM) as a feed
additive for juvenile olive flounder (Paralichthys olivacens). The first
experiment was  conducted to investigate the effects of dietary
supplementation of f-1,3 glucan and feed stimulants on growth
performance, blood parameters and body composition in juvenile olive
tlounder (Paralichthys olivaceus). The second experiment was conducted
to investigate the effects of dietary supplementation of [B-1,3 glucan
and feed stimulants on non-specific immune reaction in juvenile olive
flounder (Paralichthys olivacens). The third experiment was conducted to
investigate the effects of dietary supplementation of B-1,3 glucan and
feed stimulants on challenge infection in juvenile olive flounder

(Paralichthys olivaceus).

Experiment 1 : Effects of dietary supplementation of B-1,3 glucan and
feed stimulants on growth performance, blood parameters and body

composition in juvenile olive flounder (Paralichthys olivaceus).

Eight experimental diets supplemented with [-1,3 glucan and feed
stimulants at 0%, B-1,3 glucan 0.05% + Baism 045%, pB-1,3 glucan
0.05% + Baism 0.95%, $-1,3 glucan 0.10% + Baism 0.90%, 8-1,3 glucan
0.10% + Baism 1.90%, B-1,3 glucan 0.15% + Baism 1.35%, B-1,3 glucan
0.15% + Baism 2.85% and p-1,3 glucan 0.30% + Baism 2.70% of diets
as a dry-mater(DM) basis were prepared. Three replicate groups of fish

averaging 9.2 + 0.1g (Mean *+ SD) were randomly distributed in each



aquarium as a group of 15 fish and fed one of eight experimental
diets for seven weeks. After the feeding trial, B-1,3 glucan 0.10% +
Baism 0.90%, B-1,3 glucan 0.10% + Baism 1.90% diets had a higher
weight gain (WG), feed efficiency (FE), specific growth rate (SGR) and
protein efficiency ratio (PER) than did fish fed 0%, B-1.3 glucan 0.05%
+ Baism 0.45%, B-1,3 glucan 0.05% + Baism 0.95%, B-1,3 glucan 0.15%
+ Baism 285% and B-1,3 glucan 030% + Baism 270% (P<0.05).
however, there was no significant difference among fish fed f-1,3
glucan 0.05% + Baism 0.45%, B-1,3 glucan 0.05% + Baism 0.95%, (-1,3
glucan 0.15% + Baism 2.85% and B-1,3 glucan 0.30% + Baism 2.70%
(P>0.05).

Experiment 2 : Effects of dietary supplementation of B-1,3 glucan and
feed stimulants on non-specific immune reaction in juvenile olive
flounder (Paralichthys olivaceus).

After the feeding trial, B-1, 3 glucan 0.10% + Baism 0.90% and B-1, 3
glucan 0.10% + Baism 1.90% diets had a higher peak value of CL,
than did fish fed 0%, p-1,3 glucan 0.05% + Baism 0.45%, $-1,3 glucan
(.05% + Baism 0.95%, B-1, 3 glucan 0.15% + Baism 1.35%, B-1,3 glucan
0.15% + Baism 2.85% and B-1,3 glucan 0.30% + Baism 2.70% (P<0.03).
however, there was no significant difference among fish fed p-1, 3
glucan 0.05% + Baism 0.45%, B-1, 3 glucan 0.05% + Baism 0.85% and
f 1, 3 glucan 0.15% + Baism 1.35%, B-1, 3 glucan 0.15% + DBaism
2.85% (P>0.05).

Experiment 3 : Effects of dietary supplementation of $-1,3 glucan

and feed stimulants on challenge infection in juvenile olive flounder

(Paralichthys olivaceus).



There was no significant difference in challenge infection among all

the dietary treatments (P>0.05).

These results indicated that dietary supplementation of -1, 3 glucan
and Baism affected growth, feed efficiency, specific growth rate, protein
efficiency ratio, Peak value of CL and Lysozyme activity, and the
optimum dietary supplementation level of B-1, 3 glucan and Baism as
a feed additive could be approximately PB-1, 3 glucan 0.10% + Baism

0.90% of diet in juvenile olive flounder (Paralichthys olivaceus).
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A s e £43E e Table 1o vebRIch A@AxEe] =
o =) skeko 509, 7F&oviA]= 17.6K]/g (protein, carbohydrate
and lipid: 167, 167 and 37.7]/g)° Z(Lee and Putnam, 1973;
Garling and Wilson, 1977) Bto] A ZsAv) A5 9S &33h
Gy 2R s AYete] HE A e 20T dF |

o ALg-shgTE,

T
e
Ol

APAE = thE e 2ok

Diet 1 : Control

Diet 2 : B-1, 3 glucan 0.05% + Baism 0.45%
Diet 3 : B-1, 3 glucan 0.05% + Baism 0.95%
Diet 4 : B-1, 3 glucan 0.10% + Baism 0.90%
Diet 5 : B-1, 3 glucan 0.1026 + Baism 1.90%
Dict 6 : B-1, 3 glucan 0.15% + Baism 1.35%
Diet 7 : B-1, 3 glucan 0.15% + Baism 2.85%
Diet 8 @ B-1, 3 glucan 0.30% + Baism 2.70%

2) 4ol B A A
ABAEL L BFA HEAI) Ad 1FAL 12 TS
WA duAg S stk Aol WA o) (92 ¢ 0lgE A

getglem 607 AZbpze 15vheld 7b 43 3unRon 7

i



3 HAFTE A9 dejaRe UAstdr. A AuFdEe
oAAFel 3-5% (A& Y]E)E 19 23 (10:00, 16:00h) &5 sFATh

3
25Tk 2 el AR Aol RalE HHsu AR &

873kel HMEFH F, 200ppme] MS 2220 HEAE vpist
of Ad i % vheleE HHstum FA, HRES, A0
&, oME dRES, WS YEES AN B g @
A oARRAY glold APER F, FEE 2 P AAYR

AN E ol gste] d¥ole] mIN A des AFEI F
micro-hematocrit ¥ (Brown,  1880)e]  2l8]  FvlEagl =
(hematocrit, PCV)E F 433, 5 Aol Drabkin's & 95 AF8-3}o
cyan-methemoglobin "% (Sigma Chemical, St. Louis MO; total
hemoglobin procedure No. 525)2. % 3| &= 522 M (hemoglobin, Hb)
& S4stAn. g8 F4E BEAS Hote] A A ddEa
A7 A A e AR e W Aeo 3087 WA F

PASAY. @RS NS KitopAA R A E A, e

u

AVgEe] FwbmA(total  protein) biuret§ o, TE IS
(glucose)™= &4 ox 18] GOT (glutamic oxaloacetic acid)

o} GPT(glutamic pyruvic acid)iz Reitman- Frankel' &= 54



shalrt.

(hEE Ash dolAl HE BAL 1§ A¥eli: 0TdA M
srabslth, dolAl AW 2MS gleh Aoz o fvbch Sehe
W Adsksivh AeAe] wd, SRy §Re

Association of Official Analvtical Chemists (AQAC 1995)of e}
L

EAE AAekla, Ae AEE B0TAA 2047 sAEs
Soxtec system 1046 (Tecator AB, Sweden)2 o] £3&o] 43}
A Th

TE ARe Computer Progrem Statistix 3.1(Analytical
Software, St. Paul, Mn. USA)&E 424 (ANOVA)S 2 A&l
H -2 27 H(LSD : Least Significant Difference) . i 33 7+ 2]
TP = 005)E AAskA



Table 1. Composition and proximate analysis of the basal diet (96 of DM basis)

Ingredient %
White Fish Meal' 57.0
Gelatin® 2.5
Casein”
2.0
Wheat meal* 15.4
Fish oil’
ish oi 134
EPA-DHA(45%)° 0.5
Vitamin premix’ 3.0
Mineral premix® 3.0
Alanine 1.5
Corn oll 1.1
Cellulose® 0.6
Proximate analysis (% of dry matter basis)
Moisture 19.4
Crude protein 51.0
Crude lipid 18.2
_'_Crude ash 8.5

"Han Chang Fishmeal Co., Pusan, Korea.

“United States Biochemical, Cleveland, Ohio 44122,

Young Nam Flour Mills Co., Pusan, Korca.

B Wha oil Co., Ltd,, Puasn Korea

"Vitamin premix(mg/kg feed unless indicated otherwise): vit.A, 30001U;
vit.Ds, 2400IU; vit.E, 120IU ; menadione sodium  bisulfate, 6; vil.
B -HCI, 15; vit.Bs, 30: vit. Be-HCI, 15 5 vit.Br, 0.06; vit.C, 300;



calcium pantothenate, 150; nicotin amide, 150; inositol, 15(; d-biotin,
1.5 : choline chloride, 3000; pancreatin, 12.5

*Mineral premix  (mg/kg feed): MnSO,, 320, ZnS0s, 270; FeSOy, 750;
CuS0y, 60; CoSO04 70 MgSO0s, 1725 KeSO, 212.24; NaCl, 51.88;
K:HPO4, 136.09; NaScOsz, 0.013: KI, 0.15.

A2, 1 5ol A Hgnky
1) 7 AAY¥E ] Chemiluminescent VFH-§-

7FIRe] ARAHY TR, MS2228 v A 7 gA R Y ¢
& FrAe R FEld §F WAd Hank's Balanced Salt Solution
(HBSS)ell o] 7be WAt E o] &sto] Alxs& Wefs] usloh &
A FA O AEE Al 34/51%9  Percoll (Sigma)  density
gradientZ o] -&3&Fo], 4Tl A 400g= 30E7F A4 23 v 34%
o} 51% Atole] MAEFE 7l iy 9ls o] &le] Fe5H
v HEAor e AL slaedy A7) rdhye] 8=
HBSSE  400gel Al 5&< 2 AHsisiel. AL e *g%%%j“{'
trypan bluc staing ©]-&3&lo] EAggl oy s g Fola FEo
W MESS AEES 9B% o|doldrt. Aol AREF A A x
NESFE 1x10%cells/ml HBSS 2 = a9l o),

Zymosan (Sigma)& ¥ Aol ALEeb4] o2 A7E WA A
ol 2 2E Felgt AT =&t 30T A 3083 vjgFstA ). of
HNA-E 53} opsonization©] ¥ zymosan® A4l E#] sk e dar,
HBSSE ol &3t 33 AlAstadrt.

VA E el 4] W25 = Reactive oxygen intermediates (ROIs)&
automatic photoluminometer (Bio-Orbit 1251, Finland)ell 2]&] 3

dAow BAsAn. £ 7t test cuvette? Scott and Klesius



(1981)el whdo wal  FA%F juminol (Sigma) 0.7 ml3}t cell
suspension 0.4 ml& &3tste] 587 Ao A incubation § &
=4 ntE Aol opsonized zymosan 0.3 ml-% A 7take] 10087 &=

gtk Ak mVaE 7] 58k

2) Lysozyme®] &%
7rzrel A ool A Elgk dA 0.1 mlat 0.05M sodium
phosphate buffer, (pH 6.2)9l Micrococcus Iyvsodeikticus (0.2

mg/mDE F-7A17] suspension 2 ml¥} T &) wkEL 20T

A7AGA B A BT 50nmel A 0587 45kl %7
sttt lysozyme® A ©9E= B 00019 3% 7HAE e

Y= §4cko iz Aosldn),

3) BA dlA 4% (ACP) 84 24

Hal oid 42 (ACP) &4 sheep red blood cells (SRBCO)Z
ol-g3ate] B35t SRBCE Mg2+ ©F EGTA’F £33 gelatin
veronal buffer (GVB)el A A eta, go gE:do A 2x10%/ml
= sttt A3 83 E GVBE o83l dE45Hom dA 4
At 5, SRBCE 1001 d7tstalct o] £@dg 754 Ego F
A 20Tl Al 90E7E wiekst B AT A 1600gx A4 ¥ty

FEE Y FYEA] FLE Aldnmeld FEshETh ACP

il
jainl
olN
ol
o
pash
i)

Students {-test& Al8-slo] o]zt



A, S2AdY

1) e wd
= ol 9l Edwardsiella tarda 59 (1 X 10° cfu/m)&
1.5% NaCle]l #7F¥ trypticase soy agar (TSA)el| 27Col 4] 484
o ekete] FEujstdth HAbole] HARRIQIE Q1S 18] mfd
e oAl 2 FE A4S AFH st TSAC wiekste E tarda®l

LAE FAskdLt.

2) A=A

Students t-testE AM-&35t {25 358



7T A AN Table 29 30 YAt SAl&, AHS R

gl AsEg viwhoe] 9olA diet 4, 59 60]

e e Ad gyt fodes e 435 39 en(P<0.05), diet
4, 58 6AFolell = FolH gl ol & Mol LLHP>00:)>

e A AEgd dojA B At F931 Aol
7b A A HP>0.05).

dolal dnkgdd B4R E Table 49 LhepUiITh dol Al o

AghaFell lolA diet 4, 59 60] hE EE @.?’ﬂﬁloﬂ Hlal A %A
LHEFSE S LHP<0.05), ol Al Abekakel 2lo] M= diet 4, 59 69

5) frefA ez A e THIP<0.05). Ao
Al gt g wE Agaded SrelHEel Aolrh il
(P>0.05)

ol Wl & AEWE: Table 59 JeEldich slzad=0
o 2gl zel 7} HUATHP>0.05). &vE
A E(Hematocrit)oll 1elA diet 1, 3, 4, 5, 62 7°] d diet 29} &
of W& feldor =& ghg HMAem(P<005), diet 3, 4, 5, 67
TAbololE e AQl AolE Kol %SkrhP>0.05). dFW FdW
A, FF A9 GPTE L& AR A §FeolHel Aeolg HolA
S ATHP>0.05). wHel A GOTel oA diet 4, 59F 6] Tt
B ORE A v feoldoes e ghs B diet 4, 59 6
Atolof = F o ¢l Aol& HolA 2k tHP>0.05).
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Table 2. Weight gan, feed efficiency, specific growth rate
and protein efficiency rate for oliver flounder fed experimental

diet for the seven-weeks of feeding pcriodl

Diets WG(%)* FE(%)*  SGR(®%)*  PER®

1 199° 76.3° 2.24° 1.53°

2 217" 80.0° 2.35" 1.60°

3 215" 79.9° 2.34" 1.58°

4 243° 84.8° 2.52° 1.70°

5 24()° 84 4" 2,507 1.69°

6 244° 85.5 2.52° 1.72°

7 215" 79.3" 2.34" 1.59°

8 218" 79.3" 2.36° 1.57"
Pooled SEM" 3.11 1.23 0.03 0.03

"alues are means from triplicate groups of fish where the means
in each column with a different superscript are significantly different

(P<0.05).
2V\/eight gain (%) = (final weight - initial weight) x 100 / initial weight
*Feed Efficiency (%) = wet weight gain (g) x 100 / div feed intake (g)

“Specific growth rate (%) = (loge final wt. - loge initial wt.) / days
"Prolein efficiency ratio : wet weight gain / protein intake

.
Tooled standard error of mean



Weight Gain(%)

280 1
a a a
235 | b b b b
C
190
145
IOO 1 1 1 ] Fl L I
1 2 3 4 5 6 7 8

Diet

Fig. 1 Weight gain (%) of oliver flounder fed the experimental

diet for the seven—-weeks of feeding period

Feed Efficiency(%)
100
a
- a a

90 b b b b
80 r &
70
60
50 1 1 1 1 1 1 1

1 2 3 4 5 6 7 8

Diet

Fig. 2 Feed efficiency (%) of oliver flounder fed the

experimental diet for the seven-weeks of feeding period



Specific Groth Rate(%)

a a a
25
b b b
| | - - .‘
2.1 _- ) 1 i 1 L 1 L
3 4 5 6 7 8

1 2 5
Diet

=2

Fig. 3 Specific growth rate (%) of oliver flounder fed the

experimental diet for the seven-weeks of feeding period

Protein efficiency ratio

1.9 r

a
a a
.75 b
b b b
1.6 - ¢
1.3 1 1 i t 1 ) L
1 2 3 4 5 6 7 8

Diet

Fig. 4 Protein efficiency ratio of oliver flounder fed the

experimental diet for the seven-weeks of feeding period



Table 3. Condition factor, hepatosomatic index (HSD and
survival for oliver flounder fed experimental diet for the

. . 1
seven weeks of feeding period

Diets CF? HSI? Survival(%)
1 1.16" 2.53 100
2 1.17° 2.47 100
3 1.19° 2.51 100
4 1.27° 2.45 100
5 1.24° 2.39 100
6 1.26° 2.49 100
7 1.16" 2.51 100
8 1.14° 2.44 100
Dooled SEM 0.04 021 0.00

'Walues are means from Lriplicate groups of fish.
“Condition factor : {fish wt.(g) / fish length (cm)* } = 100
3Hcpatosomatic index : (liver wecight / body weight)x100

4
Pooled standard error of mean



Table 4. Proximatc analysis of whole-body of oliver flounder
fed experimental diet for the seven-weeks of feeding period (96

of dry matter hasis)'

Moisture Crude Protein Crude fat Ash

Diets
1 74.2 66.5° 16.8° 12.3
2 73.9 FR.8" 16.4°* 12.4
3 73.8 69.1° 15.2° 12.5
4 74.1 72.1° 14.4°¢ 12.3
5 74.3 72.5° 14.2¢ 11.9
6 73.9 71.8° 14.5° 12.1
7 74.5 68.4° 15.5 11.8
8 73.6 66.9° 16.6° 12.2
Pooled SEM® 1.12 0.91 0.27 0.34

'Values are means from triplicate groups of fish where the
means in each column with a different superscript are

significantly different (P<0.05).

<
Tooled standard error of mean



Whole-body protein(%)

a a a

72 r

b
70 b
68 r ¢ ¢
“| I i
64 1 1 1 L 1 1 L

3 4 5 6 7 8

Diet

=

Fig. 5  Whole-body protein (%) of oliver flounder fed the

experimental diet for the seven—weeks of feeding period

Whole-body fat(%)

a
a
b b
' | | | I
2 3 4 5 6 7 8

18
17
16 F
15 F
14 r
13F
12

1 5
Diet

Fig. 6 Whole-body fat (26) of oliver flounder fed the

experimental diet for the seven-weeks of feeding period



Table 5. Scrological and hematological characteristics of oliver
flounder fed the experimental diet for the scven-weeks of

feeding period].

Diets ~_Pooled

1 2 3 4 5 6 7 & SEM

Hemoglobin(g/dL) 6.24 6.13 6.19 6.07 6.21 6.27 6.15 6.12 0.35
tlematocrit(%) 7.6 26.8° 27.8" 28.1°" 28.7% 28.57 27.9" 26.5° 1.74

Serum Total

3.6 33 3.7 36 35 33 3 3.2 0.33

Wb

protein (g/dl.)

Serum
47.8 46.5 475 46.8 47.3 46.5 46.3 47.2 3.74
glucose (mg/dl.)

Serum
GOT (IU/1Y°
Serum

GPT qu/Ly

49.7* 51.4% 48.6" 46.9° 47.2° 46.4° 48.3" 50.3* 2.56

101 9.7 1056 102 95 105 103 106 1.37

'Walues are means from triplicate groups of fish where the means in
cach column with a different superscript are significantly different
(P<0.03).

“Pooled standard crror of mean

*Glutamic oxaloacetic transaminase. One unit is defined as the amount
of enzyme causing the transamination of 1.0pmol of L-aspartate per
minute at 25T and pH 7.4.

'Glutamic pyruvic transaminase. One unit is defined as the amount of

enzvme causing the transamination of 1.0 pmol of L alanine per minute

at 25C and pH 7.4.



M2 S Wy A5

7ite] AAAd 5 MlRold wgRkg ol ed b
Table 60 webdcoh ‘4l A M Z2] Chemiluminescence (CL)
WHg-oll 2lol A diet 49F 57F vk BiE A7 el e felden
Ev AR Hol#Rlal(P<0.05), diet 49F SAtolollE Rof Al A
o] 7} 1 tH(P>0.05). B39 lysozyme ZAlol adojA ofz~++<|
gl thE 2 AdaU welHer m8 A3E E 9 (P<0.05),
diect 47} FelA o 714 =2 AxE B 24 diAd F 2o
A ACHSM N QoM B= A 7kel o2l Aol= sl
(1>0.05).
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Table 6. Non spectfic immune factors of oliver flounder fed the

. . . .l
experimental diet for the seven—-weeks of feeding period

Dict " Peak value of CL Lysozyme activiff ACH50

(mV)  (U/mD (U/mD
1 437¢ 306¢ 56
2 178 357" 19
3 541° 349° 51
4 675" 453" 45
5 701° 4017 61
G 592" 412" 58
7 577" 358° 52
8 441¢ 368° 36
coolsd 27 19 3

] T .
Values are means from triplicate groups of fish where the
means in  cach column with a different superscript are

significantly different (P<<0.05).

“Pooled standard error of mean



750
650
550
450
350

250

Fig.

Peak value of CL(mV)

T

a
- a
L b b
b
¢

d d
] 1 ' 1 1 1

1 2 3 4 5 6 7 8

Diet

7 Peak wvalue of CL (mV) of oliver flounder fed the

experimental diet for the seven-weeks of feeding period

500

450

400

350

300

250

Fig.

Lysozyme activity (U/ml)
- a
L b b
¢ C

L . c
I . '

1 2 3 4 5 6 7 8

Diet

8 Lysozyme activity (U/ml) of oliver flounder fed the

experimental diet for the seven-weeks of feeding period
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Felvtele] F a0 afiko] FRl WAl zojel glojA WelEi &
¢l B-1, 3 glucan(=F57H3 Al Az =22 Ao BAISMS] &g
wE s AFE(WGE), ALS A& (FE), did385(SGR) 2 w4 A
g & (PER) el A Azl F5%7by Baismel F%7F F7hge
wet diet 1-67F4] fFeldow F7FstH o diet T(EF57F 0.15%,
Baism 2.85%)3 R(&F3F 0.30%, Baism 2.70%)° A += %‘rié}i’i‘:’r.
193 diet 457 0.10%, Baism 0.90%), diet 5(=F5%F 0.10%,
Baism 1.90%)%} diet 6(Z5%F 0.15%, Baism 1.35%)°] Utl& Hi=
Aok valete] FolqoR A vhebytrth ofdld Ay AR

W shehek 2F23 Baismel gHe WA 43 A Aow

]

B

LEARI=g
HoAdgle] AbgE Baism ofu]lzsle] £ AR om ko] ALEA

obrlzite]

ol

- AbR HASAY aah e Ao A
O (Harada and Ikeda, 1984; Harada, 1985; Harada and
Akishima, 1985 Harada, 1986), 7] Aol #d3} w8 J4E
(WG), AR ES(FE), 40448 GGR) 9 owd 488 &(PER)
& F7F AlYIE Ao R e,

AARhg AR glejA FAl AME 4 RN "3
lysozyme®| &4 ZAF A¥= Abal FF 79 Baisme 557F &
7hgkoll wet diet 1-67H4] ol 4o Frhstd o) diet 73 8o A
oA u el Al diet 4, diet 59} diet 60 ©hE EE AL
St mlatste] fofdow =o yepskvh ohe]F gl S-S WdF
dadel #Eld ofs) s whizvia sl9l o v (Engstad et al,
1992), veast glucan< A Fdofol QoA lysozyme® H 3 Al

21
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