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The Effect of Feeding Stimulants on Growth Factors

of the Marbled Rockfish, Sebastiscus marmoratus

Itaru Ikeda*', Kazuhide Shibata®*}!, Masatoshi Kimura™'

and Harumi Sakai’®

The effect of feeding stimulants added to formulated diet on feeding activity, growth,
feed efficiency and other physiological conditions of the Marbled Rockfish Sebastiscus
marmoratus was evaluated using 12g fish (mean body weight).

A remarkable increase in food intake was seen in the groups fed a diet containing
inosine-5-monophosphate(IMP) as compared to the groups without IMP. The hematologi-
cal characteristics were also improved by adding IMP. Hb, Ht and RBC were increased in
the fish from the groups with IMP.

1 # B BohTw3 ',

L L, — SN R & b SO WA K
<, oy vy AU RRAeRERNE, Bty v
s P ORI L 0 EFERY B Vb TnS,
F, JOEFHEOE T EEIHORE LTS ¢ 2 e
&b, 2T, INHEYHEY Db RAHIMIT <
T APRBEONATHED ONT VS, & AT, FHHIH
T s I OHRE, 5 RAAL LV TTH)
HETHEA S - TH Y, ThE TRt
WEEE N TWAEE T L /T KRB Eas, N
4 B ENEIEE Loz s hTwa D), &5

T ASE QUK EE RIS B 1 B B, PRI %
TEEAREDS, BmSMEcdgihzhnehdds L
THWONTE 2, WIBEMANC B 5 A0S, &M
MOFEET, SO BRERLEITBO T GBI
EATOL Y, KEBIEMDP SEARENEBITLT
Wh, & 510, BUMKORMEELTOw A7y DR
BEBELRDLLTETEBY, IhiaZdCiaitoy »
SO PEEE LToiE s v BoRb DI £RIK
B, BEEE S oo TR E OBy v BOFAMR

TKBEASERSBIPE AT 9158895, 199T4E12R 12014244,

Contribution from National Fisheries University, No.1588. Received Dec. 12, 1997.

1 KBRS A B B R B % B (Laboratory of Environmental Biology, Department of Applied
Aquabiclogy, National Fisheries University).

* 2  JREEACF R A B SRR TS (Laboratory of Agquaculture Science, Department of Applied Aquabi-
ology, National Fisheries University).




210 AHT - HEEH - K - W

B A e R IE I L K D &4 58S
W2 DI SHENTEY D), AT~ 0B
WHHORIIRE > wTHERoHclitxh, v
NBRVEESELATVS T,

H 4 Sebastiscus marmoraius OBIRIEAE < 3
T 5—OWHROPT, =7 VHROEKT & Atho 4 /
Vol A 2 v v ICEOCBERIEE S R, ¥ o
2{tAMC SO T I/ BIREY (To=v, AF4=v,
TemhTIay, Y VBIUNY Y)Y BRI S &,
BRSREET RN LTVE Y, 22T,
AR T oMM EEIR ey v o LT B
HARGPEHC ML T H T AOAMGE L, RE, S8
B, RS KT BET R W TN,

2 EBRIGHE
2.1 MR & OBk

WA 1 I v BELEFHIE L4 EI12.0g
DA THMEOR T 5200 K (65X90X45em) FRP
TR LA LT 5 BB A 3 Fo, BRI B HIKE 4553
3 L OMATERLTTFEKE KT 2HARE L, A
PTLT L= a vET-72 B 1A 26 Q0K &16H)
TR ORBE R A RS A TORMET L. o
He2E, KR oRIcEBRERS 3 ~ 5 Rk, 2988 L
THEMAMER &b & Lk, 8k, BB
Mt OMKOBE L HBEREFNEFNIBE~202CTHE LT
1.0232-1.0248 g /el Cd = 72,0

2.2 WERER

AR W SRR O B AHIR & — RS OB
Tablel KIRT EBDTH B, THDL, REAEE Y
NofEL, RTAMFRANY Y, NETNT Y, AN
HEYAF Lo —2 (CMC), AF b slFmia s
OB 2EA U TR 2B L, 4B, Y25
ABEUES S VRAWE, BHARLS I TH
AL JORAKEENCTable 2 10 L W H %
e A A wokICHEmR L 7 BRI 2 A T ECHID AbYE
foth, BEHASTHRI - 3mOEA A MLy PIZREL
TEEIRE & Lo BB 1, BHA A4 KR40 D
HAENMA fo & ARIEE T H B FREBEEHLI0E i
LML T-20CTHIREL, Rioicniit
MR L T Lo S, HBoRIcHBmERS & LTl

Table 1. Composition of basal diets (%)

Ingredient

Brown fish meal 65
White dextrine 6.5
Wheat gluten 10
Mineral mixture® ! 2.5

i Frozen

Vitamin mixture* .
Sand lance

Carboxymethyl cellulose + Na 2
Cellulose 2
Pollack liver oil g
Test solution 40

Proximate composition on dry weight basis (%)

Crude protein 57.5 61.4
Crude fat 16.0 29.0
Ash 10.7 7.5
Digestible carbohydrate i1.1 2.9
Energy (keal /100 g diet) * 2 521.6 632.9

*#1 Kochi Univ. premix..

*2 Based on energy conversion coefficients (kcal/ g)
: crude protein, 5.65 ; digestible carbohydrate,
4.1 ; crude fat, 8.45.
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Table 2. Amounts of feeding stimulants added to
test diets (g 100g dry diet)

Table 3. Performance of marbled rockfish fed on test
diets for 10 days

Diet No. 1 2 3 4 Diet No. 1 2 3 4 5

Inosine = 20.0 - 20.0 Number of fish

IMP + Nay - - 307.9 307.9 Initial 40 40 40 40 40

L~ Alanine - - - 21.0 Final 40 40 40 40 40

L~ Methionine - - - 1.0 Ave. body

L~ Phenylalanine - - - 1.0 weight (g)

L--Serine - - = 3.0 Initial 12.0 12.0 12.0 12.0 12.0

L~ Valine - - - 6.0 Final 13.4 13.3 13.0 13.1 12.7

Total diet 51.8 49.3 48.2 53.3 42.7

The amount of each constituent corresponds to intake (g)*

that in extract of 100 g muscle of jack mackerel, Daily feeding 1.02 0.97 0.97 1.06 0.84
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rate (96)

Daily growth 1.10 1.06 0.82 0.90 0.58
rate (96

Feed efficiency 107.7 108.0 84.6 84.6 69.1
%>

Feed conversion 0.93 0.93 1.18 1.18 1.45
factor

Survival rate 100 100 100 100 100
%>

* On dry weight basis.

Table 4. Performance of marbled rockfish fed on test
diets for 20 days

Diet No. 1 2 3 4 5

Number of fish

Initial 40 40 40 40 40
Final 40 39 40 40 40
Ave. body
weight (g)
Initial 12.0 12.0 12,0 12.0 12.0
Final 14.1 14.3 14.0 14.4 13.4
Total diet 93.9 97.8 95.2 1094 76.7
intake (g)*
Daily feeding 0.90 0.93 0.92 1.04 0.76
rate (%)

Daily growth 0.81 0.87 0.79 0.92 0.56
rate (%)

Feed efficiency 89.5 92.9 85.8 88.2 74.0
(%)

Feed conversion 1.12 1.08 117 1.13 1.35
factor

Survival rate 100 97.5 100 100 100
%)

* On dry weight basis.
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Table 5. Performance of marbled rockfish fed on test

diets for 30 days

Diet No. 1 2 3 4 5
Number of fish
Initial 40 40 40 40 40
Pinal 40 39 40 40 40
Ave, body
weight (g)
Initial 12.0 12.0 12.0 12.0 12.0
Final 15.0 15.1 15.0 15.1 14.0
Total diet 133.1 143.3 139.9  153.3 107.2
intake (g)™*
Daily feeding 0.82 0.89 0.87 0.94 0.69
rate (%)
Daily growth 0.74 0.75 0.74 0.78 0.54
rate (%)
Feed efficiency 89.9 84.8 85.8 82.2 79.1
(%)
Feed conversion 1.11 1.18 117 1.22 1.26
factor
Protein efficie- 1.56 147 1.49 1.43 1.29
ney rate
Energy conver- 17.2 16.3 16.5 15.8 12.5
sion (%)
Protein retained  33.0 23.8 27.0 22.4 26.7
(%>
PFat retained 275 1156 29.1 120.4 47.4
(%)
Survival rate 100 97.5 100 100 100
(%)
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Table 6. Proximate composition of marbled rockfish
fed on test dietsfor 30 days (%)

Final

Diet No. Initial
1 2 3 4 5

Whole body

Moisture 639 66.1 623 665 628 643
Crude protein 18.1 187 17.7 181 176 185
Crude fat 11.4 101 185 102 139 123
Ash 4.7 5.6 5.0 4.9 4.7 4,7

* On dry weight basis.

Q
e Dbiet | ( Sone )
o piev 2 loosine )
m piet 3 ( WP
A piet 5 { Sand tfance )
-~ 15
<
<
4
=
o
B
@ 13
w
@
4
o
b4
S
iz

Diet 4 { lwo-+ IMP 4 Ala+ Mer Phe+ Ser+ Val )

days

Fig. 1. Changes of average body weight
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Table 7. Hematological characteristics of marbled rock-
fish fed on test diets for 30 days
Final
Diet No. Initial
1 2 3 4 5
Hemoglobin
(. 100n8)
Mean® 542° 534° 481°  679°  690°  3.94¢
48D 0.06 0.53 0.41 0.10 0.05 0.06
Hematoerit
%)
Mean" 266 271 255° 2060  284%° 2099
+5D 0.65 0.83 1.68 1.49 2.74 0.91
Total prote-
in{ g /100m0)
Mean®  9.20° 7.40% 6.72% 7.9 6.88%¢  g.a4”
+=8D 0.75 0.30 0.44 0.36 0.17
Red blood
cell(10* /nid)
Mean* 201%  189% 1445 17770 gt e
8D 23.0 17.3 14.0 16.3 15.0 18.7

MeantSD (n=5) values with the same superscripts
are not significantly different (p<C0.05).
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Table 8. Relative organ weights to somatic weight of
marbled rockfish fed on test diets for 30 days
Final
Diet No. Initial
1 2 3 4 5
Hepatopan-
creas
Mean®  2.82% 343"  3.21%  2.94%  542® 3077
+8D 0.53 0.58 0.561 0.47 0.52 0.21
Stomach
Mean® 073 051°° 052° 052" 049° 050
+8D 0.07 0.04 0.04 0.05 0.02 0.02
Intestine
Mean®  035% 025° 022" o021® o2 oa®
+8D 0.03 0.04 0.04 0.03 0.03 0.04
*

Mean=®SD (n=5) values with the same superscripts
are not significantly different (p<{0.05).
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