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Optimum Dietary Ratio of Raw Fish and Commercial Compound
Meal in Moist Pellet for Flounder (Paralichthys olivaceus)

Seung-Cheot Ji*, Gwan-Sik Jeong and Jin-Hyung Yoo
Dept. of Aqua Life Science, Yosu National University, Yeosu 550-749, Korea

Dietary optimum ratio of frozen raw fish and commercial compound meal (CCM) in moist pellet (MP) were
investigated to improve the growth rate, and feed and economical efficiency in the flounder, Paralichthys oli-
vaceus. Experimental fish (average body weight, about 48 g) were divided into 6 groups and each group was fed
with raw fish (FRF), and MPs (ratio of raw fish and CCM=9:1,8:2, 7:3, 6:4 and 5:5) for 10 weeks. The 9:1, 8:2,
7:3, 6:4, 5:5 groups showed no significant difference in weight gain as 203.5~217.3%, while the FRF group
showed significantly low growth rate as 183.1%(P<0.05). The feed efficiency gradually increased with the increase
in the ratio of CCM and was the highest in the 5:5 group as 89.7%. As a result of analysis of body composition
after the experiment, moisture was significantly low in the 7:3 group (P<0.05) and crude protein was significantly
low in the 9:1 group (P<0.05). The crude lipid increased as the ratio of raw fish increased, and it was the highest
in the raw fish group (8.3%) and the lowest in the 5:5 group (4.6%). There were no significant difference in hepa-
tosomatic index (HSI) and condition factor(CF) among the experimental groups. Visceralsomatic index (VSI)
increased with the increase in the ratio of raw fish and was significantly high in the raw fish group as 5.49
(P<0.05). For the unit cost of feed, it was found that raw fish was economical when mackerel, a source of raw
feed, was 400 won/kg, while the ratio of 5:5 was economical when it was more than 500 won/kg. Results of this
study concluded that sole use of raw feed is not desirable in view of growth, environment and economy, and the
5:5 group showed highest effect under the least use of raw feed.
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A EE BAFERET(frozen raw fish; FRF)9} AJARES}
Buhil$tAlEe] 8| 9:1, 8:2, 7:3, 6:4 & 5:52 A3 F
6719 AETE WA EATH(Table 1). AR LEE YAE
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Aol 4L A MAAS 1057 F AF FaAA 7+ A
AFolE 2447k A2 F MS-222 100 ppm

3 x| 789
o2 nFHAA AA FAE 439 A dFo1F 77
g2 10nle]E &5t HojA AEREAEoZ AN
A¥ 28 5 A4S (weight gain; WG), A5 & & (feed efficiency;
FE), & 2 4 3 & & (protein efficiency ratio; PER), Y7 EA]
% & (daily feed intake; DFI), 7+% %X 5> (hepatosomatic index;
HSI), WA=2A 4=(visceralsomatic index; VSI), B]%H= (condition
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Table 1. Composition of experimental diets for flounder (P. olivaceus)

Diet

Ingredients

FRF 9:1 8:2 7:3 6:4 5:5
Frozen raw fish (mackerel, %) 100 90 80 70 60 50
Commercial compound meal (%)’ - 10 20 30 40 50
Nutrients composition (wet matter basis)
Moisture (%) 66.2 51.6 49.2 47.5 36.6 314
Crude protein (%) 18.0 239 25.0 26.9 339 36.7
Crude lipid (%) 13.3 17.6 16.3 13.0 114 10.1
Crude ash (%) 2.3 34 5.2 6.4 8.9 9.0
Crude fiber (%) 0 04 1.0 1.5 2.0 2.5
NFE? 0 31 33 4.7 7.3 10.3
DE’ 200.7 2753 269.1 252.2 277.1 287.0
Nutrients composition (dry matter basis)
Crude protein (%) 48.7 494 49.2 51.2 53.4 534
Crude lipid (%) 36.1 36.4 32.1 24.8 18.0 14.7
Crude ash (%) 6.4 7.0 10.2 12.2 14.0 13.1
Crude fiber (%) 0 1.0 2.0 2.8 3.2 3.6
NFE? 0 6.4 6.5 9.0 114 15.0
DE’ 544.1 569.1 529.8 480.6 436.5 417.6
DE/P ratio* 11.2 13.6 10.8 9.4 8.2 7.8

'"Provided by Purina Korea Co. LTD.

2NFE: Nitrogen free extract [100-(moisture+crude protein+crude lipid+crude ash+crude fiber)].
*Digestible energy: basd on 4.5 kcal/g protein, 9 kcal/g lipid, 3 kcal/g NFE (from Lee and Lee, 1996).

“DE/P ratio: digestible energy (kcal/100 g)/protein (%).



192 XA . A

factor; CFYE AP oM, HolA] Ui B4E fdle] 2
TEG STRINE FARIE FE 0] 4 7] WEHB45C)
stk

MY 4E

ALRE7F AR B AT ASAYE A3 AFES AR
&S EUE TYS 100 g9 oA Z8o] Ta3d AlRFS
A F ALEYRS 71 WBd 12 AARWrE A2
ok ALRE7E ARolA] BlER, off B9 AU 7HE 3 s
Az @ B3FY) o AgEE AuE A9t

AAEYOE AEHE 5 E 20024 k7o) o4 o
FEE e RE YAEE T2 FFIL dE YEEF 4
Aol FUN S B7HE ZAR 3t FFo) e 7HEY WE
< I3t 400, 500 B 600 /kge] 371X 9] AR HHow
ARt FALE o|A]7]19] Z7¥o|, Hojg], Bx & o]
o] AR AAFEL 7+ kg 7H o] 2+ 6004, 6004, 300¢
4 300908 ZAMEHY Y. EE AR EPARRE AZ2IA}
of wet 7k zpel7} lel WA Y& AR dig oW
AL da w79 HaEg o2 Atesth

HMEEM ¥ SAIXE]

Ago) AHEE ALE 2 o)A SRS At Az 2o
WAL Kjeldahl A4 FH(NX6.25), ZAH-E Soxhlet F&
H(ether F+5W), 232 A3y oz 7zt EA540
(AOAC, 1990).

2E A9 FAIXEl= ANOVA-testZ A3l Duncan’s

PN

multiple range test(Duncan, 1955 Ha7+e] 8944 SPSS
(SPSS Inc., 1997) program= AMEsle] HA st}

2

MEEn

1077ke] ARSAE A3 Table 20 VERAIT) AEe
FREF77} 183.1%2 o402 H9tom(P<0.05), & 4
oA = 203.5~217.3% HH = AP #2139 2ol
A ATHP>0.05).

A2 E 8L 5:577) 89.7%E 7V =gom, AALE B]So)
S7HE JAF Aste] FRETSY 9:197F 22 59.7%, 57.5%
2 foFoz PdthP<0.05).

Sl A AR TS FRF77) 2982 713 H9tom, Byt
ALE HlEo] F7HETF A} Fadte] 55771 2442 7HF @
ATHP<0.05). 7:37-= 2.972 FRFF9 A9 H]%38 348 o}
335 1=

L7ALRAFH L JolME 9:177} 2.92%= FRFT4) 2.76%
Hoh gglow, EWigAbE vgo] 18RS HRf 24t
o 5:57E 1.88%= FoHoz YthP<0.05).

HAME

AE AR et FEF] Mol UrbdEEA] ZAFE Table
30 R oA 2 Tl oM A8 77.3%
Ao, A3 FeAE A AT 66.3~71.9%
Hadhs e HEIl=T, 2% 7377} 66.3%5 frol A

=
25

Table 2. Growth performance of flounder (P. olivaceus) fed the experimental diets for 10 weeks'

Diets
FRF 9:1 8:2 7:3 6:4 5:5

Initial mean body w.t (g) 48.0+1.2 48.0+0.8 48.1+0.6 48.1+1.0 48.1x1.6 48.0+0.5
Final mean body w.t (g) 135.9+2.2* 145.7+6.1° 152.5+3.3% 150.8+7.6° 148.3+4.2° 147.6x2.6°
WG (%) 183.1x2.4* 203.526.8° 217.3+4.8° 213.5+7.9° 209.0£5.5° 207.5+4.1°
FE (%)’ 59.7+0.1* 57.5+0.1* 68.2+1.1° 80.1+2.6° 84.5+2.0% 89.7+2.9¢
PER* 2.98+0.14° 2.89+0.08° 2.73+0.12% 2.97+0.23° 2.49+0.07* 2.44+0.15°
DFI (%)’ 2.76+0.06° 2.92+0.09¢ 2.67+0.03¢ 2.20+0.01° 1.96+0.04® 1.88+0.08*

'Values (meanzS.E. of replicate group) with a different superscript with the same row are significantly different (P<0.05).
*Weight gain: (final body wt.-initial body wt.)/(initial body wt.)x100.

*Feed efficiency: (fish wt. gainx100)/total feed intake.
“Protein efficiency ratio: body wt. gain(g)/protein intake.

’Daily feed intake: (feed intakex100)/[(initial body wt.+final body wt.)/2]xdays fed.

Table 3. Proximate analysis of whole body of flounder (P. olivaceus) after 10 weeks of feeding trial (%)*

Diets
Initial FRF 9:1 8:2 73 6:4 5:5
Moisture 77.3+0.1° 69.8+0.3° 71.9+0.1° 69.7+0.2° 66.3+0.2° 71.60.3° 72.1+0.3°
Crude protein 15.3£0.4° 17.2+0.1° 15.2+0.4° 17.2+0.3% 17.9+0.2° 18.6+0.2° 18.4+0.1°
Crude lipid 0.9+0.4° 8.3+0.7¢ 7.240.2 7.0+0.3¢ 6.1+0.3¢ 5.9+0.1% 4.6+0.3°
Crude ash 4.6+0.1° 3.5+0.1* 3.2+0.2% 3.4+0.1* 3.4+0.1° 3.840.1% 3.740.1°

*Values (mean=S.E. of replicate group) with a different superscript with the same row are significantly different (P<0.05).
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Table 4. Hepatosomatic index (HSI), visceralsomatic index (VSI), condition factor (CF) of flounder (P. olivaceus) fed the experimental

diets for 10 weeks!'

Diets
FRF 9:1 8:2 73 6:4 5:5
HSI(%)* 1.67+0.08* 1.69+0.05* 1.76+0.15 1.53+0.11° 1.60+0.11° 1.68+0.13*
VSI(%)* 5.49+0.21° 5.05£0.16" 4.75+0.24% 4.26+0.16* 4.20+0.15* 4.47+0.27°
CF 0.94+0.03* 1.03+0.02* 1.06+0.02* 1.10£0.03* 1.09+0.03" 1.03+0.03°

'Values (mean=S.E. n=10) with a different superscript within the same row are significantly different (P<0.05).

2Hepatosom:mc index (%): liver wt.x100/body wt.

*Visceralsomatic index (%): (visceral wt.+liver wt.)x100/body wt.

*Condition factor: (body wt./total length®)x100.

o2 IhP<0.05).
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Fig. 1. Feed cost (won/100g fish weight gain) of the six experi-
mental diets based on the price of the frozen raw fish at 400 won/
kg, 500 won/kg and 600 won/kg. Commercial compound meal :
crude protein 48~49%, 1100 won/kg (22,000 won/20kg pack).
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