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Summery

The recombinant bovine somatotropin (rBST) was administered to the
Oliver flounder, Paralichthys olivaceus, to know its growth effects
including optimal frequency of administration and dosage of the
hormone. For these purposes, the experiment was conducted with three
different treatment groups (A, B and C) devided based on their body
weight and administration frequency and one control (D) from April 14,
1996 to March 16, 1997. Until the 8th of July were all of experimental
fish reared at the Marine Research Institute (MRI) of Cheju National
University, which was considered as “the first stage of culture.”
Later, some of them moved to the private fish farm to know growth
effect at the different culture conditions and this period was considered
as ‘“the second stage of culture.” Compared to the control, the fish
of treatment groups grew 7.86 to 10.07% (4745 to 60.75 g in weight)
better at the MRI and 7.55 to 12.80% (56.3 to 95.52 g in weight) better
at the private fish farm (p<0.05). In both cases, there were no
statistical differences among treatment groups. The distinct growth
improvement was revealed after June 9, four weeks later from the first
four administration of the hormone and B group showed the best
growth effect among the three treatment groups. The daily mean
growth rates of fish (5 g in mean body weight) prior to the second
trial of rBST administration were 2.60% (A), 2.53% (B) and 2.60% (C),
whereas those of fish (20 - 30 g in mean body weight) between the
second and third trail of rBST adminstration were 2.88% (A), 2.93%
(B) and 3.00% (C). However, those of fish (100 g in mean body
weight) reared for one month after the third tnal of rBST

administration were 1.89% (A), 2.01% (B) and 1.89% (C) and thus



largest growth effect was obtained from group B. Considering water
temperature, the growth effect of rBST on the flounder was greater
during the period showing relatively lower temperature. The survival
rates were 98.3% (A), 98.4% (B), 97.7% (C) and 93.1% (D) during the
first stage of culture, whereas those were 92.7% (A), 91.3% (B), 86.7%
(C) and 800% (D) at the MRI and 765% (A), 74.3% (B), 73.6% (C)

and 70.5 at the private fish farm during the second stage of culture.
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oAFdHY 7EAQL HA2HL Hao v g0 AU FE AV
2 ATE Fxdte o Ao oy d FWelM oFo APELE B
7171 A& Ats o] A Mg nFste} el 4R, 3uA o F
A, 281 HE&E 22 AWFY /1Ye olgsm Yo = U
THIEA ZHe] A7 AEHo] Z+EF 22 2ol o RofoA AL g
=2 ok (Li, 1982, Kang and Jang, 1996). 2R A = A a4 ol
o A s oY Y g et A4 2T T2R0] M8
i A3 (Suzuki et al, 1988b), Gl W& FF AHE A7) Yt A
71¥o] gFH oz oj&= 1 YHJo et al, 1995; Jang et al, 1996).

ofe 4A2 tde HFFEH vbWAR HarAERE Budes A
FEE2EA o8 2EHY, olF A £ A AP35 2E AL
@ 22 A7t A Aok Ao HAZ2EH 22 ofF A
F2EEZE HE oFd AT 2 AFER AYr dF S A (Bilton
et al., 1982 ; Kawauchi et al, 1992 ; Steiny et al., 1984 ; Suzuki et al.,
1988a ; Wagner et al., 1985). olgtol]l E¥HF 2 ST 2& ZFd sIxj9 A
3 2 Z(Komourdjian et al., 1976) oly A9 HAFT=Eo] o|Fo AHAS
ZE3A0de Aol B Aol it &A= Ut (Bewely and Li, 1972;
Higgs et al.,, 1975, 1976, 1977, 1978, Leatherland and Nuti, 1981; Market

P

et al., 1977, Danzmann et al., 1990, Santome et al., 1973; Wallis, 1973).
Komourdjian %(1976)2 si* 9| A% 32 &(Growth Hormone, GH)&
A7t dAE FAN Folol FAstd A& FIAALH, Gill F
(1985)2 recombinant bovine growth hormone°o] &0} &ojo Az =X
o] 37t Adky B Rtk Agellon S(1988)2 AHEQ &3 o X
Hejeol o FAR Folol recombinant salmon GHE $od3ted A Zo)
FHADT B udP ot Schulte 5(1989)2 Fx70 oo 4% =
= 8l°] recombinant bovine GH ¥ W& Axso 43 AxE B¢t



ot Weatherley®} Gill(1982)2 £z 7840 Hojo] bovine GHE F33ld
A% AHE FP8Ad Cook F(1983) AU Yojo] Az 22L FA}
3ol 28019 HFEL 2% U FTU/HZAYD Baddd. o e dFy
& difEol dolis FolF5 W4 ofFol TS} e B FHAols
of A& o= A9 ok A Fol oM HFZEES HREo A
F EHE otolE AFE2ME Cavari 5(1993)0] A, A, d3, 29 GH
€ 7IA 31 3392 E(gilthead seabream, Sparus aurata) o FA}g Z 3}
Abgoluh 9] GHell bisfiM et 4ol A(15%)EATDT Bastgon,
THAME Heo F(1996)0] F2olF (Fx7) $of, Wao] {dx, ojxg
4 Yol)el recombinant bovine somatotropin® Foidld A& F e}
S0 Bt A7t o] whol Ishioka 5(1992)2 A4 Z3d FE
B TEES FF Fold FARIY HAe Tt FHsih

bovine stomatotropin (BST)2 A2 H&l¢a] Euldo oz A4
19174e] ofpj:dto e FAE Gl dA sELolt) BSTS #4A% 528
& BE FH F2dAM BAHE o & A=A
T 2 9% AA 7)Eed uj9 Fodch 1930dtiolls R BSTE
TAbS] &f AdEe g Fobg dAstgr. BST 988 E5d
a9 AspFAAMT & 4 Qo o] & 5 & BST 4L oj$ A
i, He Hd Agese] dFd fFAA AEY 7% (recombinant
DNA technoligy)®] 222 dizF A4 = JA ol wat 19708t 22
H 4EFoz2AM Aol 243 =AY oleddt AFE AA sl
0% FDA(Food and Drug Administration ; 8] 2 E2]ek=2)E BST 9
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o. Az 2

oL
e

o] Aol AHgH X Hoj= 19963 3€ 299 AFE BAFT Ay
Yyyaed MF 5~8 gHe ATFTH 80000 E FUY} Aoz AFY)
g fgAFAae AW AIgFToR olF FAFUY. £4E XolE fiber
reniforced plastic(FRP) 98 +Z@3mXx1Im)olA £ E 93§ o) ALS
1996'd 4% 14978 1997'd 39 16Y 7HA] 2ztol] 2 APAFoE2 UF
of ALFE AT AMSFY 4 4258202 AdHFE AN, ¥5E
14 8~10312 &k FE8S dx FFS 48 L7182 wi+& ventury

19964 39 2090l A4B WAL o AT AAHE 19969 49 149
A7A 1697 &2 Agsgon, o J1F AYel MAHOZ Holk
ARt AEHA 279 Aot AFHE AL H¥ AARAL ARE
EWOSAY] A7 3me Y AALRE(extruded pellet)E& vk oFd 104],
2% 24, 64 38l0] FH T

2. 480 AR

1) 12kAS

TR ALKl B HE AF 7012091g9 HAE 49 14U FEH 12F9
2A 1&4 A5E dASIT 4 AFTEE 1,00008 4709 Alg T
&3t 2Eo 2 Yot



2) 23141

1279] 13 Abgo]l BaFol dPole el weh AFsEUe FH
A4S N5 AHM 79 8ATEH 7 AWTF ASESE 30004 T3
Y2 FEstel 2080z AURARD, YoiA Aot AFE PFAFT
B33 AANY AAFAORZ &7 44 HEEE @mxIm)ol 27
ANYFEZ 10004 8tk HAse] £88 WA Aoje Aata)
Fob AAASE Hol £L9 164~183C WHAH ASHAN HFAT
& AT} vl e e

3) AAERFF

AlE 7125 EWOSAS] 11998 44L& (extruded pellet, EP)E 1Y 3
(A 104, 2% 241, 64) F£3 IwIAen, Algy Ve A3
of e} npto] FAch EP AlRY T8 RFHo2 B 5] 96 10¥ 4Y%
El semi-moist pellete 2 A3t Alge AHE L Table 13 2o}

Table 1. Proximate composition of the feed used in this study
(unit : percent)

Extruded pellet Semi-moist pellet
Moist 6.30 10.0
Crude protein 40.44 35.0
Crude fat 19.92 7.0
Crude fiber 5.0
Ash 9.25 17.0
Ca 12
P 18
Carbohydrate 24.09 l 20.0




3. rBST 0§

o] Ao AlRE AAEZR dAE KA AMZY 712 dF YUY
recombinant bovine somatotropin (rBST)o] FAE<2 ELAAE AM&3}
Fok. 2 74 ZELS Table 29 2oh

NET7e HAHE& BST F3A7IE HF AF 5g AF, 20~30g A
% 100g AF2 Uyrx HF AFol 5g AF o AP+ A B, Coll 74
A 12 Fodsdn. HF A Fol 20~30ge] HAUS W A¥ETF B} CoAl
A 22 FAE sHx, HE AFol 100ge] HAS = A¥F Colit A 3
2t Fof st} ofFd HL At S AP DE dxTE AT

rBSTEd%#& Heo 5(1996)2 d7olM 713 & A% &a3dE 2
A AFZ 20mg/kgL 2 AT FdWyg e BSTE 4ToA W Rad
g7t §ojatr] Az £xoM AP E 500y T2 FE3A TFE
2R8E HA oAFoR @AY FAsAh AAe] &oldF At
rBSTE Z&Ho2 AEAINI Astd AAF lkgg 7IFo2sd 2%
A A 200mg (rBST 20mg)e & 2meoll & A% 8go] ALR(EP)E HAAA
1087 a2 $xa)sted ool s FFEF FQ3tdoh rBST T4
e dA Agold TF5H7) HsAM o AR E FFE7] Mol BST A
288 %A TET F YRS FTFIHAC & AE BST 382 7Y
Aoz 43o A Fdso. HalTd BSTY FALEH Fq4Fe
Table 37} #t}

Table 2. The formulation of test drug including recombinant
bovine somatotropin used in this study

Ingredients Content (%)
Recgmbinant ‘ 10
bovine somatotropin
Polvacrylate 10
D-mannitol 80




Table 3. Auministration protocol for rBST

No. of
administration

First

Second
First
tnal

Third

Fourth

Treatment Treatment Dose
date group (Unit : g)
S Al 1362
A2 1.398
Apr. 19 S; :gg;
Ci 1.367
C2 1.361
Al 1.778
A2 1.774
Apr. 26 Bl 1.766
B2 1.848
Cl1 1.942
C2 1.848
Al 2.201
A2 2.283
May 3 B1 2.307
B2 2267
Ci 2.295
C2 2232
Al 2711
A2 2.769
May 10 B1 2693
B2 2.699
Cl 2735
C2 2.770




Table 3. Continued

No. of Treatment Treatment Dose
administration date group (Unit : g)

B1 5.524
B2 5.254

First June 10
C1 5335
C2 5.854
Bl 5.431
Second June 17 B2 3.193
Cl 5.263

o -
Second ¢ 5,714
trial

BI 7.789
Third June 24 B2 8.846
Cl 7.245
Cc2 8.062
Bl 7.620
Fourth July 1 B2 8.720
Cl 7.119
C2 7.717
C1 4130

First Julv 15
C2 3.918
Second July 22 Cl 5.263
C2 4.900

Third
trial _

Third Julv 29 Cl 3.840
C2 5.651
Fourth Aug. 3 Cl 6.467
C2 6.134




4. ASEE U HEFZA

AE 7t FY 2, £E2 sudissolved oxygen, DO), pH, @8 & wd

’

of % 400v)) %29 FEeel H4Yx, 53 ARRE 2Y T 7}

)

Ar 4 BTG VAR Tdse F 1009) 2HE

£
2
ofy
flo

%A
top loading A (29 TS-aks)& ol &3t 0.1g7tA ZAHsE
A Az B 1w FAHIAT AAE FHE G obH

o AtsE Fd3HA ¥uUth

m
o
N
HI
1%

2G5S 4 A PY 4B, JTHRE NOE, ARAS, 4EE
$ vlae st

H} ¢+ % (Condition factor)= th39] 2o olsiA AA U

CF = (W/L3%%)

714, We #HAF(g), L& HAA(em)olw, x4 30382 BE g4 g
logZololl th3t logMF e AN o3 AAHJARDown et al, 1983). 2
3 2 BAlE 30389 N1erl2 HRGT = 099) 01Ut
A AAEL Yoon(1994)9 o] o) &3 o] &ttt
Daily growth rate (DGR) (%) = [((W/W,)'"' - 11X 100

_IO..



A71M, t: APAH I
Wo : ZEMA ZA t = 04w o] MF
Wt o tddie] A F

EE g9 SALMHLE SAS EAAEY AZEYE olfIPod,

ANOVA-test® A A% ¥ Duncan’s multipule range test® B#7e &
ol & oty )
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Arae ddFzdAM ARSI B 4 AETF #&, EE, DO,
pHe ZA3= Fig. 1, 29 2ok AA§7)10Ede] & 108~254T9
W Z 8o 7 20| ggton, 12934 2€d 77 108T, 109T=
7Hd @kt SRS 27535079 HHAR 53] 8¥ 9¥d ol #Z
275%0, 29.1%,2 ot wsked, 2 olfE FRUHEY Z 9o o a7
o ez AF M Al 2P HFE 4 AE ol UK Fig.D).

A% 713%F DOt pHel W3 ¥ede 24z 550~8.15mg/ ¢, 7.58~8.492
Bl F3d AbE 874E& A3 AHFig. 2).
22 A ol M GRS dEFxR & RS s E olfdd F2

£ 16~183C=E §A&%},
2, M3

1996 49 14U ¥H 19974 3¥ 169 74A AdAF2Y A¥FFE9
1996 749 8YFH 1997d 3¥ 169742 FA T diF oA gz A
o} o= olfo BST 4 &= Fig. 3, 4, 5 67 £k A4y
o AY, AMFY AFE RE AHEYF dE2F B o wE S
Bk ZE AT A #HFLg o] &3t ALY A E A=
AF FL0] 16~183C & FAHUL ¢4 A dEFxAMg HF A
Boh o AzxsA vewd 2t AEpEE 4 23%E vlud 28, 4
3 A12tA] A (total length, TL) #F(body weight, BW)e] H#&
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—s—A first rBST-adnimistered group
40.00 - - -B second BST-adnimistered group
—&—C third BST-adninistered group
control

Total length(em)

15.00

10.00

5.00

0.00 + T r : T : T . )
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Fig. 3. Effect of rBST on the total length of flounders during the
experimental period at the Marine Research Institute, Cheju
National University.
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4. Effect of rBST on the total length of flounder during the

experimental period at the nursery.
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Fig. 5. Effect of rBST on the body weight of flounder during the
experimental period at the MNarine Research Institute, Cheju
National University.
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Fig. 6. Effect of rBST on the body weight of flounder during the
experimental period at the nursery.



A HEFE 884+0.33cm, 7.0570.79¢g, B Mg T 866+0.42cm, 6.97%0.85g,
C A2l 847+033cm, 697t090g, =T DT 875%0.44cm, 7.05%1.07¢g
2 A oM Ay Folart AR HHP<0.05), AMF U
My frolatzh AR HA FAH(P>0.03). A F8A BSTE 13 Fo¢
A 2T 3923=250cm, 655.87+95.42g, 12}, 22 F43 B g+ 3879+
1.76cm, 664.2.0g <9872, 1, 2, 33k 4 & & C Mg FolA s 3872£165cm,
650.99t88.95g, rBST 2l & &4 ¥& &7 De 37.93*1.77cm, 603.54
=9444g2 hERTFRY X 77t 7.86~10.07%(47.45~60.75¢)°] A% zto]
2 Bo Fo3 ZIHP<007F et oy, M Fddie #ox7t gld
tHp>0.05)(Table 4). ¥4 di@+ 2o AISEFAAME APFEA A
F A 3993%219cm, 801.82-12897g, A&+ B 41.73+1.96cm, 841.06%
124.98g, A2 F C 41.11=169cm, 816.46g+119.93g, &+ D 39.99+226
em, 74554%14392ge 2  HYFst dERT Bt 755~12.80%(56.30~
9552g)9] AAE AF Ao 2o]lF RAFTHP<0.05). ¥¥ 4L By,
zFet Ae)¢hel 4o ol rBST 13 43] Fo A 45 (649 9
A)Re Jdetyr) Al#stgen, BST A7t € F Mal79 izt
o] A& ol WL AHOn(P<0.05), AF7IHY hETF HF oA
Fol 7ha v Hel 7ol fode gley AMel? B/ AEFEA
nA REF foAol AN, GE HelFol vla vuA PR
77 ESktHFig. 5, 6, Table 4, 5). A74& d¥Fxzel Wald va &4
Z WSz YA 432 #4F 24E7AA AzxsAG ol &7E
QoA Futd handling A& ZAo] viAY WE 2EHL Fog A
FAo Ago] vk A1 100g 7HA AFAHFe] Wkov A AFIILE
oF £&0] 16~183TC2 #A sl 129 ol Folx HAo] F7tald 48 F
FAlE 238 d74ntg Hu o 200g W9 o BE YFES 2o
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Table 4. Growth effect of administered rBST to flounder during
experimental period at the Marine Research Institute,
Cheju National University”

Date Experimental No. of MeantSD
No. sampling TL(cm) BW(g)
A 200 881+0.33° 7.05%0.79°
N B 200 8.66 + 0.42° 6.96 =0.85°
Apr. 14,796 C 200 BAT+0.33° 6.97+0.90°
D 200 8.75+0.44° 7.05+1.07°
A 200 11.17-061° 1524 +2.80°
B 200 11.0320.65" 1562297
May 12 C 200 1113+ 065% 15.71 +2.89°
D 200 11.100.74® 15.69 % 3.28°
A 200 13.89+ 1.08° 20.71+7.18°
B 200 1395113 28.36£7.06°
June 9 . -a —na
C 200 1463 -0.97 29.38+6.50
D 200 14.25 7 1.00° 27.84+6.33"
A 200 1800 1.10°® 65.87113.09°
B 200 1784+ 1.11° 6365+ 12.90°
July 7 C 200 18.09 * 1.09" 7.14 = 1261°
D 200 1795+ 1.13° 63.03-11.64°
A 50 22.09=1.17* 11567+19.13°
B 50 22247 1.04 119.93*18.20°
Aug. 4 C 30 22.25=1.04° 120.41 = 1917
D 50 2193+ 1.11" 113.32+1872°
A 50 2563+ 1.38° 188.79 £ 29.32°
Sep. 1 B 30 26241 1.18° 194.14 29,02
C 30 26.01 = 1.14" 192.32+2559°
D 50 2530 1.11° 175.19t25.31°
A 30 9877 1.62° 278.93 = 48 94"
B 30 2912+ 1.73" 278 67 = 53.29%
Sep. 29 C 30 29.72+ 150" 29221~ 46.17°
D 50 2897 = 1.63° 265.82 = 4757°

= Values tmean of two replications) in the same column not sharing a common

superscript are significantly different (P<0.05)

19 -



Table 4. continuded

Date Experimental No. of Mean +SD
No. sampling TL(cm) BW(g)
A 50 3279+ 1.62° 40567 - 65.46°
B 50 32801 1.78° 410.36 . 72.36"
Oct. 27 C 50 3267 1.55° 403.20 ~ 63.58"
D 30 3202-132° 376.13 7 60.45°
A U 35.49~ 158 482,13 82.55"
B 30 35.31 = 1.94° 505.00 + 88.02"
Nov. 24 C 30 34.35=2.00 500.30 * 94.75"
D 0 33.88=2.16° 174.99 ~ 92,40
A 50 35.96=2.00° 545.73 T 98.15"
B 0 36.39 2.19" 530.19 * 110.14"
Dec. 22 C 30 36.147 195" 571.62 1 106.8%"
D 30 35261.93" 532.35 99.71"
A 50 3657+ 1.99™ 584.95+ 108.68"
Jan. 19, '67 B 3 37.32%2.34° 602.89 * 123.96°
C 30 37.22+1.99™ 604.92 + 101.82°
D 0 36.22+2.02° 566.07 + 106.50°
A 30 38.84+1.55° 640.68 = 84.91°
Feb. 16 B 30 38.70 £ 1.88" 647.27 £ 98.53°
C 50 3828+ 167 633.63 *+ 92.12"
D 50 36901 1.87° 560.37 £ 91.80°
A 30 39.23 250" 655.87 T 95.42"
Mar. 16 B 30 33.79%1.76° 664.29 + 98.72"
C 30 3872+ 1.65° 650.99 + 88.95"
D 0 3793+1.77 603.51 7 94..44"




Table 5. Growth effect

of administered rBST to flounder during
experimental period at the nursery

Date Experimental No. of Mean+SD
No. sampling TL(cn) BW(g)
A 30 21.43*1.21° 108.44 = 16.53°
B 50 21.24=0.96" 103.62 2 19.43®
Aug. 4, 1996 _
C 30 21.40 = 1.15° 106.96+ 16.93°
D 30 20.69=1.39° 97.3319.56°
A 30 24.07 £ 1.20° 144.15+23.44®
Sep. 1 B 30 2427+1.12° 150.73 + 22.71%*
C 30 24.29+1.06° 152.70 + 20.90°
D 50 2391+127° 142.87+22.42°
A 50 26.64 ~ 1.66° 183.15+38.74°
Sep. 29 B 30 2585167 169.54 = 34.55%
C 50 2580 1.77° 1653913513
D 50 2552+ 1.86° 162.18+34.66°
A 50 2951 +1.81° 287.23+51.80°
Oct. 27 B 30 29.24~ 1.98° 290.89 +60.95°
C 50 28.39+1.99° 256.22 +59.54°
D 50 28.47=.1.85" 262.50 +59.97°
A 50 31.73+2.19° 360.40 +82.72
Nov. 24 B 30 31.98+1.99° 375.42 = 78.10°
C 50 31.37+1.92% 347.49 +65.24%
D 30 30.75+2.39° 326.76 + 68.60°
A 30 33.15+2.40° 474.09+116.78°
Dec. 22 B 50 34.35+2.32° 434.42+ 100.22°
C 30 34.00 = 2.21° 441.48 £ 88.05°
D 30 32057237 374.03 +90.53"

*+ Values (mean of two replications) in the same column not sharing a common
superscript are significantly different (P<0.05.



Table 5. Continued

Mean = SD

e PO
TL(cm) BW(g)
A 50 35.70 £ 2.28° 525.30 +121.34"
Jan. 19, 1997 B 30 36.05=2.14° 552.49 * 125.93"
C 30 35.70 = 2.47" 526.46 = 125.04°"
D 30 34.74+2.21° 485367 114.46
A 50 3958 +2.12° 711.90 + 129.09°
Feb. 16 B 30 40.06 = 2.11° 74218711247
C 30 3853197 643.96= 11523"
D 30 37.93+2.09° 62618+121.73"
A 30 39.93+2.19° 801.82+ 128.97°
\ar. 16 B 30 41.73-1.96° 841,06 = 124.98"
C 30 41.11 =169° 816.46 = 119.93"
D 30 39.99+2.26° 74554+ 143.92°




AY FzAMY T 4FES A AYT7E FAE BFE Hole Tt
&d BST A7t 9% Heg77t di £ 4F8E EAHTable 6).
rBST A 7|2tx BST e 20 @& JF I AFES v2FHRA
& BST M7t 2dF o) vludy g2 7I7te] BT dWYREL
AP FHel atelzt A ey, BST M7zt BST M7t €dF &
Lol W2y @& 7|zte] HTE JPARES AT % (Table 8).
Aol e BF YR EL B M 1.37%, AHET A, Ce
136%2 At oy, dates 1.33%2 7H L dthTable 9). *A%
HEFzoe 7 HAET AYFTA FAE BEE EHUov(Table
7), AY Aol A HE YVHFELS A HIF 1.00%, BHAT 1.03%,
C A3+ 1.00%, HETD 099% 2 FAH3H tHTable 10).

4. Y Ho| HAME

rBST7F F4se 710e HE dd o] AHEL dxF7F 119%=2
a7 Bog Eken Held Tele FANG AFE RAHTable 6).
BST g7t 83 Fole 2 AP 7o HAELS FASIAY vo @ 2ol
€ B Yt (Table 8).

FAG fd FEolde dY Yol AL ojwe] AFA 108 274 F
B o279 HYF A, Bl Aol& Holy] AFHA 11¥ 24UFH dx
7t A TR 49 o] HAgo) gk My TFRdE HF Ct o
B AgFerd 52 d2 o] AAHES EAH(Table 7).
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Table 6. Result of the rearing expriment with flounder at the four
different treatment frequency during experimental period in
the Marine Research Institute, Cheju National University

Experimental Weight Total Feeds*+ Daxly Daily
Date No ain(g) amount of t feeding growth
‘ ganig feed(g) %" rate(%) rate(%)
A 3275.46 19933.91 0.39 161 2.79
. B 3160.37 1853.35 0.54 152 293
S 12
May 12, 190 ¢ SI9860 201359 038 164 295
D 3459.02 1974.12 0.57 161 290
A ST3R K2 3878.54 0.67 1.54 241
June 9 B 5096.16 3823.83 0.75 1.55 2.15
C 2467.40 3934.52 0.72 1.56 2.26
D 183813 3837.90 0.79 157 2.07
A 11464.50 ]704.15 0.60 1.63 2.88
Julvy 7 B 1-1083.90 9119.78 0.65 1.77 293
C 15102.40 9319.97 0.62 1.72 3.00
D 1407:4.80 8150.18 0.58 1.60 296
A 1979.76 3416.74 0.69 1.51 2.03
Aug. 4 B 3635.36 3439.33 0.61 1.50 229
C 5327.33 3626.17 0.68 155 2.11
D 2029.00 4223.48 0.84 1.92 212
A 731249 5352.26 0.73 1.26 1.77
Sep. 1 B 742092 35245.40 0.71 1.19 1.74
C 7191.20 5603.20 0.78 1.28 169
D 6187.00 6096.84 0.99 151 157
A 9013.80 8736.17 0.97 1.37 1.40
Sep. 29 B 8452.70 9198.90 1.09 1.44 1.30
C 9988.70 9300.40 0.93 1.42 1.51
D 9063.40 9085.00 1.00 1.53 1.50
A 6336.75 4470.45 0.71 1.04 1.35
Oct. 27 B 1316910 922214 070 107 1.39
C 10593.60 9604.83 091 1.12 1.16
D 10370.90 9066.29 0.87 1.14 1.25

*  Dry weight

*+ Feed coefficient : Feed intake (dry weight) / Weight gain

x+* [Feed intake (dry weight)>100) / [(Initial fish weight + Final fish
Weight) ¥ day fed /2]
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Table 6. Continued

Total Dail Dail
Experimental Weight ° Feed al'y aty
Date . amount of feeding growth
No. gain(g) coeff.
feed(g) rate(%) rate(%)
A 3825.60 5016.74 1.31 0.90 0.62
Nov. 24 B 9463.80  10533.22 1.11 092 0.74
C 897530  10743.36 1.20 097 0.77
D 1054560  9897.08 0.94 0.94 0.87
A 3177.40 3869.61 1.22 065 0.42
Dec. 22 B 7519.50 8261.83 1.10 0.66 0.50
C 8371.70 8402.14 1.00 0.69 057
D 5736.90 7890.14 1.38 0.68 0.41
A 1961.00 2822.35 1.44 067 025
Jan. 19, 1997 B 2270.30 5117.20 225 0.58 0.14
C 3330.70 5765.41 1.73 0.65 0.20
D 3371.30 5015.67 1.49 061 0.22
A 2786.70 1886.62 0.68 0.47 0.33
Feb. 16 B 443750 4091.22 092 0.50 0.25
C 2870.80 4122.19 1.44 0.51 0.17
D -570.20 3976.77 - 0.54 -0.04
A 759.60 2167.61 2.85 0.39 0.08
Mar. 16 B 1702.20 4633.97 272 0.42 0.09
C 1503.80 4866.76 324 0.45 0.09
D 4317.40 4818.54 1.12 0.49 0.27
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Table 7. Result of the rearing expriment with flounder at the four
different treatment frequency during experimental period in

the nursery
Experimental Weight Total Feed™ Dally Daily
Date No ain(g) amount of coeff feeding growth
’ gainig feed(g) * rate(%) rate(%)
A 2128.28 1427.85 067 1.17 1.08
A 4 B 1991.89 1392.15 0.70 1.19 176
AU C 199136 154450 078  1.27 1.68
D 1715.00 1297.79 0.76 1.16 156
A 178570 2606.34 1.46 1.53 1.02
Sep. 1 B 236580  2893.78 1.22 1.69 1.35
C 228670 2946.37 1.29 1.68 1.28
D 22770 291585 1.28 1.80 1.36
A 1950.10  3420.54 1.75 1.82 0.86
Sep. 29 B 940.40 383552  4.08 2.08 0.42
C 634.60 3500.25 2551 1.93 0.29
D 965.99 3500.25 3.62 2.00 0.45
A 520370  8302.68 1.60 2.52 162
Oct. 27 B 606760  8296.89 1.37 2.56 1.95
C 433490  8252.76 1.90 2.82 1.58
D 301570 822793 1.64 277 1.73
A 3658.00 967879 2.65 2.13 0.81
Nov. 24 B 4226.60  10649.70 2.52 2.28 0.92
C 477000 10340.77 517 2.46 1.09
D 321290 1052006  3.27 255 0.79
A 268420  5792.38 1.02 1.32 0.98
Dec. 22 B 294980  5516.55 1.87 1.30 0.52
C 4699.60  5792.38 1.23 1.40 0.86
D 236350  5516.55 2.33 1.50 048

*  Dry weight

**x Feed coefficient : Feed intake (dry weight) / Weight gain

*x+ [Feed intake(dry weight)x100] / [(Initial fish weight + Final fish
weight) x day fed /2]



Table 7. Continued

Experimental Weight Total Dal.ly D?ly

Date No. gain(g) amount of coeff. feeding weight
feed(g) rate(%) gain(%)

A 2000.80 1100000 430 232 095

B 5903.70 10450.00 1.77 2.23 0.70

Jan. 19, 1997

C 4249.00 10450.00 246  2.27 061

D 5566.58 1024375 184 251 1.03

A 9329.80 1100000 117 209 1.09

Feb. 16 B 948430 1100000 116 200 1.06

C 5875.00 1100000 187 221 0.72

D 7041.12 1100000 156  2.33 091

A 4496.00. 1168750 260 2.38 043

Mar. 16 B 494400 1168750 236 227 0.45

C 862490 1168750 136 246 0.85

D 5068.00 1168750 196 262 0.63
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5. Al2AF

ATA AYFzoM AY7IEt AEASFE 054~324 HAZ HE
Fob d =277 FABIAY vlelg zolg BAoyd dAZ AT Alg
A7t FktH(Table 6). el Foll AN E M T B7/F b o} ¢5+¢
APSA#HE BA BST HE 713ede] AgAFsE A7 dE2FR
t} 0.07~0.10 ] ¥%cH(Table 8). rBST A7t BdF F&o| (1425
~25397) 71t ¢ A7 dz279 ARAF7 FABIA W, 2
o] Bl A ¥&(10.80~14.25T) 719 AR2AFE WZT7 1692 AT
7} iz B 0.25~045 o @t

SN NYFzM AR ASFE 067~551 Alol2 dlZ2F 9] AR A
F7F & 129 2298 A3tne T A4 CH AHEASF7 2eH
(Table 7), H8] 7 B7} 43 Hwte] dA F2 A7HE L3

AgAned A4 ZE AYTFAN FRF HBTECHY FZe AR
(Fig. 7). ¥4 &9 dy+z2 & RAAME Fig. 8olA e o] 8¥ 4¥%F
B H9Es Ha gaso 99 29U HARE BAC oAl FIHE A
th o)l YoM AFF ubel gol A2 E MAGAA A o 9
§ Roz2 o2& Fig. 73 o] CFY d ol4e F7t& dd. =3
AgAvtel A AT dE2FRe] FRE vTEY ol YRou,
AYol £ F AYTE M sampled] W3t == A T 098
0.11, B A&+ 099011, C AT+ 099+0122.2 HgFgode {43
7t QA= ke (Table 9, HZF DE 09710118 ZE HFE
fFoAo] AAHAHP<0.05). W, FAY HPFzAA] CFe ANET
ol Fdazh QA=A ek kch(P>0.05)(Table 10).
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Fig. 7. The condition factor(CF) observed for flounder over the course
of the experiment in the Marine Research Institute, Cheju
National University.
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Fig. 8. The condition factor(CF) observed for flounder over the course
of the experiment in the nursery.
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AY AAd F£x23 100004 FEEFoY AP g Fuxz 7Y
8UFH 27 30074 +&HAT. "ty AGFZAM Y& F
238t Table 99l YebHATH 1A AHE71Q) 49 14U RE 79 7973 9
HEEL BSTE 14 43 e+ A7l 9893%2e2 714 E9tx, 1 o
o2 |, 23 FA4% AT B, 1, 2 3FAF T C £o02 77
98.42%, 97.70% =2 ®ln 3 F¥oh. W, dz2FE 9311%E 713 2sit) 2
b ARE7IQL 79 BYRE 97d 39 1697 HEES A AT
9267%, B A2+ 91.33%, C AT 86.67%, HZT D 80.00%& o] M
AEE 2o thr ooy ge Y42 BJon uxRT YEFgL
a7 Bt 3.16~598% #3tth.

A Y FrAAMY HELELE dYFZE ALY 2EH29
ooz A% diF HAZ HAYFTLY Z HPFXo] s YE o]
Stov 4 g ad AEE L dolMe 2 FFEE B rHTable 10).
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Table 8. Feed coefficient, mean daliy feeding rate, mean daily growth
rate during the treatment of rBST period and post-treatment
period in different treatment groups in the Marine Research
Institute, Cheju National University

E Treatment period Post-treatment period
<XD.
No. Apr.14~ Aug.4 Aug.5~Nov.24 Nov.25~Mar.16
(1452~25397C) (14.25~25.397C) (10.80~14.25T
A 1.06 1.05 056
Mean
daily B 1.04 1.04 0.56
feeding C 1.08 1.10 0.59
rate(%5)
D 1.19 1.11 0.59
A 0.65 0.90 1.24
Feed B 063 0.89 1.39
coefficient C 066 0.96 1.44
D 0.73 0.94 1.69
A 253 1.29 0.28
Mean . _
daily B 257 1.29 0.25
growth ) 2.5% 1.28 0.25
rate(%)
D 251 1.29 0.21




Table 9. Survival rate, condition factor and mean daily growth rate of flounder treated differently administration
frequency of rBST at end of experiment in the Marine Research Institute, Cheju National University”

Initial Final Survial rate (94) Mean
Experimental Condition daily
No. Mean* 3D Mean + 5D Apr. 14 Jul. 8~ factor growth
. b O
TL(cm) BW(g) TL(cm) BW(g) ~Jul. 7 Mar. 16 rate(%)
I
A 8.84:+0.33"  7.05%0.79" 3923+250" 65587 +9542" 98.93 9267 0984 0.11° 1.36 o
i
B 8661042  696+085" 3879+ 176"  664.29+98.72" 98.42 81.33 0.99+0.11° 1.37
C 847+033°  6.97+0.90" 3RT72L165" 65099+ 88.95" 97.70 76.67 0.99+0.12" 1.36
D 875044 7.05+1.07° 37.93+1.77° 60354 +94.44° 93.11 70.00 097+0.11" 1.33

* Values (mean of two replications) in the same column not sharing a common superscript are significantly different

(P<0.05).



Table 10. Survival rate, condition factor and mean daily growth rate of
frequency of rBST at end of experiment in the nursery’

flounder treated differently administration

Initial Final Mean

Experimental Survial Condition daily
No. Mean . SD Mean + SD rate(%) factor growth
TL(cn) BW(g) TL(cm) BW(g) rate(%e)

A 2143%1.21° 108.44% 1653 39.93+2.19° 801.82:+ 128.97" 76.45 097 +0.11° 1.00

B 21.24+0.96° 103.62 19.43® 41731 1.96" 841.06+ 124 98" 7433 0.97+0.10° 1.03

C 2140 £ 1.15° 106.96 + 16.93" 4111+ 1.69" 816.46 1 119.93° 73.63 096 0.09° 1.00

D 2069+ 1.39" 97.33 +19.56" 39.99 + 2.26 74554+ 143.92° 70.47 097013 0.99

* Values (mean

(P<0.05).

of two replications) in the same column not sharing a common superscript are

significantly different
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B8EAM AHE A7lol B39 Danzmann 5(1990)& & o] FoF 7
€ oAFe GH #A3ol di@ wgol tan, 2 ojfds2 YBEo| vy
W, GH Fo& AAUALE Z7F A7n, galy YFES 229 Ho|
#n Rustgith a8y o] dFdME 5g W BST 13 5o % 23 =
471 A7AA S AFel N YT AIAHFES A 260%, B ¢ 253%, C :
260%3t. A7 20~30g HIYAE @ M+ Bt Colw rBSTE A 23
FAsgEd 22 RoolN 331 o Anxe FF YpHIsLe 7}
2.88%, 293%, 3.00%% AT B, C7t FA% 43& 2 W, 100go)
SRE @ AT Colwt A 32 A3t 5o £ 197x VR APHH
& 77 1.89%, 201%, 1.89%2 2318 el Brt Cuoh Aago] =
St rBST Al olFol= A2l7 Bst CRY 8l2x AP AFo| Ho}
A 33 Fode ABE vTE YUY A APz MF Ao Ao} A
HelFzke] frelde AHEHA Fkou, HaF Bt g HyTSe u)
# ve 48e BAUThFig 5 6). £% 98 AL2A49 BST Ha 73t
HAF 7129 ALFFAANE HelT CRY $453 Ane B A H(Table
6,7 8). W&M BSTE 1, 22 FH% 297t BSTol W@ wgo) o 3
2w, 100g 9 A 3% MG AAFAME 2388 BSTY ugo] o}
OE A7ES e AR4E QA gay ojFe gy HA Fo A
717 B8 RE F9 549 4Ar9 BAI) Y= Moz FREA G, o
A7l e HaY 2144308 FH02 AL JYE 397 g
oA XA A7IE F o 4B 200g olAN ¥EE MHyso A7 7

ol

Cavari §(1993) Alga 2o GHE #4bolql %8 9 2l & (gilthead
seabream, Sparus aurata)l A &3st] 15%9 WA AHE 4L, HeoS
(1996) %= recombinant bovine somatotropin® Yo Ecoistd & & 3
ZEAL AU D BustATt o] AFNME AHol TEHUYL o, A
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T2 BY AYEst gz3 2g 7.86~10.07%(47.45~60.75g)8] & #)
T 4FE BYon, I dAFRANE NPT 2T ¥o 755
~12.80%(56.30~95.52g)2] AT HMF Ao B 28y 2373t
T AR AR A RAGP>005). Heo 5(1996) Z)7) $o0j2 1)
%7 olnetd gof WA, YE wAos rBST Mz ot 2 B o)
8 Aol & AN F3 A 4olE 18 Q@] 1~2%, ojxgtd
Folel B 3~4F, WAL 1~27F, AN E 3~458H dQaA U
SO B3 gk 28y, o] AFelNE 13H43 Fo) Eoex] 432%
FE AT AN Aoz 2ol Q14 HYHPO.05).

Komourdjian (1976)2 s{21e] GHE %x]7] 4o0}0 Fosgdeo n
Vel BN Fhe At 49 don bGHE SQojdA oo
¥ CF7} @43 gasdus gyt Ath(Higgs et al, 1975, 1976, 1977,
» Markert et al, 1977 ; Gill et al, 1985 ; Down et al., 1988, 1989),
Danzmann 5(1990)€ bGH®} rtGHE $939e o £x7) 409 CF=
0 Zadd o nGHIE AA #Za2gdes 208 Aoy ToEAs
Agellon 5(1988)& nGHE ¥4 T $ojelA CF7t 278 v
2T, Higgs F(1978)& Sl A tigdAdole] Hal45 22380 &
delel CFE 371 AT Basgo oejg aas oot £2E4)
AFZ7HE AT 482 8= g z=22o)y releasing factor7} ¢l
7l E] Aoz B ugithDanzmann et al, 1990).

°of dFdME RE AYFAN F3 MVE(CHY 7L dYon,
25 A F9e At £ AT Q270 e uoixng
Zel7t glol  Komourdjian $(1976)9) ®. 29} Y251 i},

FAZAN 2719 CFZAS 1 % delgte] Z7le AFA0N &7
BN RE ofdl Uehd 229 o¥ 1 £ HZe A
HEH of Afro AP ReZ oy, Yol £85¥ W 71X o o
4o Tk AT WA oA FAoE AT golE AT
M, 21 5ol o3t M2 OdE ARSol MuHT o] Yo ¢ Be
QT ol FojHet & o Alg WL}



>

Danzmann S(1990)& &2 =8 ASE T/ $oldld:= bGH,
rtGHel 4% 23 53¢ AFddE AL WA dojA oJgg &
TZAM ZFE A9 HREAAGA ALEE, GH §97F 4FEds @
Fol PAT, HFE UAE 248 & £ QA APz de e
A FHE AL Aok mFEAA ARE 2] $odME GH
97t 42E 2o ANMF g ARtAL gd 24 9L vHYn
BasAn. F ALY AUz FE42YT AF 278 227 g o
rtGH, bGH F9& 27 HF2oM ALERE dgte] afHoz Hyg
A Ao 282 AZ3SLE A AN HFI=EGH)Y &
ol @ tiFEe dFZA AP AP L £ BoE B £
oM dgel Frtaddn B o

of AFME ity 282 FojM BSTY d4#L HYL o
Mol A7t dE2FEY ABAYAE, AHRASF, dY Yol 44
g EF $43A JdetgA, HaF 7173F 1425~2539C2 520 ¥
< 71lE AP ol Aolzh A tHTable 8). ¥Hd, £20] ©2(10.80
~1425C) 71Zele AT AEAL7 dE2FRT 025~045% 2o
o, A AFEE U277 Ay 2o ¥t gakA BST a7 &2
¥ QY A%E 220 28 W ¥HoE g o O i9s A

Zt Hef 7o oA BEEL BST FHE 35 wa dolx= A
€ Eolx U2y, Heo &(1996)°] otgA SAHAY Ao ostd 100,
200mg/kg/day & Atg o] EFsted 30Ut FAGFE 6093 Aol, 4%, HA
Y TS ALY A RE AFAM HA AAE B olFd o)Ag W
A% & AU EF B MEFE(TLmeg) = 929 3¢ 2,000 ppm ©)
FoIRA:, doje] A9 1,000ppm olstAME HAL AA7F AE Yo,
AHY e FHFTHA U] ol 2o FFHA Y¥E ANES JdU
GetA oleld Ane Fo Zifos AE Auo) e HAoE Moy,
Foe7] A & FzdAM PdHHd ANEZAS BLxo o F8u5
o Aufzlel QoiA ¥t handlingell 2% 2E# 29 F3 wjFo] o}y

7t 229 8 2 89 Ade & 4 fan

Ol
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o4l ABREE wFol B w BSTE Aol Pae] gojq A&
37t AR, ANDA go] HEAH Fe AELoN 2 ATE o
£9 BST %o 8% 1, 23 Fol8ig w7t 743 5z} &

oz Yehdth @, 4SS ol8ao] ASS HAU, HFLu
oA Abgs2o MIA % w BSTE ol4dchd, 427 xde o
Hol #aprlg 292 4 Udm, dyule Wekoz M WFL 7
A% 4 dol Aoz 2 oL A Aew JuHy HgHos

=

et al, 1993), ¥OT 4FF2ES FAo| U oA M A 7}
Ao} 4FBEES OB 4 R e BE A7} ojFolHor @
Aoz Az,



V. 8 ¢f

2o HFAdA e d9AdA 28 BSTE #A3 Az
7le2 A4dE rBSTE ol 83t sfidojfed WX 43 ang =AY
oodA2e 4 mE A TN AY FAFE U198 4%
GAEE AF 5g 4 15 AYTF Ak MF 20~30g L9 23]
ZA T4 APT B, AF 100g 49 3xe] A FAF AYT CY A
& FoqstA] e dxT DE YFo vlzsddd. BST lkolMEd ¥
AdFE Wmge2 4 2d FA5E 15Y A2 439 AA o
AFE71EE 1996 449 1495 H 19973 3€ 16972 o 1 dEQtoln A
golol Ao me} Al Ao As) 19963 7Y 8UNH A}
& UEE A3 234K 02 Yol AAEA

I HZF ATl 4ol olt BST 1AUY Fo) Falg 43%
(69 99)%6 UhEbi7] A28 TH(Table 4)

2. HeA7ZF Brh @A AAEHT Fob AY/IVEL WET B
Fol4e non ASARE g HelFol ue S

3. HojMFeo] 5g¢ W rBST 1AF2E 23 SGA72 BF A
ZES A 1 260%, B 253%, C : 260%, 20~30g HIQS W 23%q
AM 33 Fof WA AE JNYFELS A7 2.88%, 293%, 3.00%
2 AT B, C7t 4% 43¢ B2 94 100g U 33 FAEE
g 72 AR ES 4 1.89%, 201%, 1.89%=2 23513 A
T B7F CRoh 4 Eo] Eo} 1, 22 FA% M Bt M Aot £
Sk,

_39_



. TBST o7} €% vlud F&o] 3& 7|2t BST 237 o U
o

CAY FEA AYFzdAM MEgFr dERTRY 786~10.07%(47.45~
60.75g)e & HF YFEHE BJYon(P<0.05), I ¥ F =z
ME A7 dx? 2o 755~12.80%(56.3~9552g)9) MFE AAE
FE A HHP<0.03), He]Ftolle fo27t QA=A okt

dRazoM 13 AE7IY AEES A(9893%), B(9842%), C
(97.70%), Wix7 D(93.11%) o2 AT FEgo dxTEY
459~582% =dth 22k A&7 AELEE A 9267%, B 91.33%, C
86.67%, WET D 80.00%% Ao AHELL dzTEY 316~
598% 2t FAY dE FxoAMe] YEEL A 7645%, B 74.33%,
C 7363%, HE+ D 7047% 4.

P!
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