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Possible Use of the Animal By-product Mixture as a Dietary Fish
meal Relpacer in Growing Common Carp (Cyprinus carpio)

Sungchul Bal, Hye-Kyung JANG and Eun-Sun CHO
Department of Aquaculture, Pukyong National University, Pusan 608-737, Korea

This study evaluated the possible utilization and the replacing range of animal by-product mixture (ABPM) as
a dietary fish meal replacer in growing common carp ( Cyprinus carpio). ABPM is a mixture of leather meal, meat
and bone meal, blood meal and squid liver powder at a specific weight based ratio. Five different diets were
formulated on isonitrogenous and isocaloric basis of 40% crude protein and 15.3 KJ/g diet in which white fish
meal (WFM) protein was substituted with the ABPM protein as follows: diet 1, 100% WFM (0% ABPM,
control); diet 2, 75% WFM+25% ABPM (25% ABPM); diet 3, 50% WFM+50% ABPM (50% ABPM); diet
4, 25% WFM+75% ABPM (75% ABPM); diet 5, 0% WFM+100% ABPM (100% ABPM). As the dietary
grotein sources, each diet contained 34.7% of animal protein supplied by white fish meal and/or ABPM and 65.3
% of plant protein. After one week of conditioning period, fish averaging 10 g were randomly assigned to each
diet treatment as triplicate groups and fed one of the experimental diets for 12 weeks. Weight gain of fish fed
diet 1 (control) and 3 were significantly higher than those of fish fed diet 2, 4 and 5 during the first 4 weeks (P<
0.05), while there were no significant differences among all diet groups during the third 4 weeks (P>0.05). Feed
conversion ratio of fish fed diet 1 was significantly higher than those fed diet 2, 3, 4 and 5 during the second
4 weeks (P<0.05), while there were no significant differences among all diet groups during the first and the third
4 weeks (P<0.05). There were no significant differences in proximate analysis among fish fed the experimental
diets either for the second 4 weeks or the third 4 weeks (P>0.05).

These results indicated that ABPM could be used as a fish meal replacer up to 100% in growing common
carp.

Key words: animal by-product mixture, fish meal replacer. common carp (Cyprinus carpio)
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Table 1. Composition of the experimental diets (% of dry matter basis)'
Experimental diets

Ingredients 1 2 3 4 5
(0% ABPM) (25% ABPM) (50% ABPM) (75% ABPM) (100% ABPM)

White fish meal® 20.00 15.00 10.00 5.00 0.00
Animal by-product mixture’ - 4.89 9.77 14.66 19.54
Wheat meal* 3238 3220 29.50 31.70 31.38
Soy meal’ 20.00 22.00 20.00 20.00 20.00
Comn gluten meal® 16.50 15.00 17.00 16.50 16.50
Yeast 1.00 1.00 1.00 1.00 1.00
Vitanim premix’ 3.00 3.00 3.00 3.00 3.00
Mineral premix® 3.05 3.05 3.05 3.05 3.05
Squid liver oil 3.70 3.00 3.30 320 275
Cellulose 137 1.45 2.85 0.39 -
Proximate analysis, % of dry matter basis
Moisture 18.8 19.6 206 17.7 18.3
Crude protein 395 394 39.8 39.8 393
Crude lipid 9.68 9.63 9.70 9.66 10.11
Crude ash 8.17 7.74 6.44 9.01 9.46
'Feed stuffs not mentioned here are the same feed stuffs as the domestic aquaculture feed companies are using cur-

rently.

25Kum Sung Feed Co., Pusan, Korea.

*Mixture of the followig ingredients at a specific ratio based on their dry matters: leather meal, meat and bone meal,
blood meal, squid liver powder, etc.

“Young Nam Flour Mills Co., Pusan, Korea.

Vitamin premix (mg/100g experimental diet unless indicated otherwise): vitA, 375IU; vitD,, 1251U; vitE, 2;
menadione sodium bisulfate, 0.05; vit.B,-HCl, 2; vit.B,, 0.75; vitBe, 0.75; vit Be-HCl, 0.87; vit.Bj,, 0.0005; vit.C, S;
calcium pantothenate, 10; nicotin amide, 4; inositol, 0.5; d-biotin, 0.0025; choline chloride, 50; pancreatin, 1.25
*Mineral premix (mg/100 g experimental diet): MnSO4, 50; ZnSO4, 40; FeSO4, 135; CuSO4, 1; calcium iodate, 1;
MgO, 2.5

ANOVA tests A3t TUKEY test2 Hzte £9 HYE7) 8779 AL ABE Z4 AR TA €9 F&
4 (P<0.05)& HA3A. 3ol 9] g 84 A% AW hemoglobinA] (11.2 +
04, ¥ + SD)$} hematocrit?] (39.1 £ 1.5)& EE AR

A o} FTAtolo] fol ]l o]zt YehtA]l Tt (P>0.05).

A7) §%9 Fub7] 479 AL AEF, 2 AaTol
il 479 FUA 4F 283 F19 457 A 49 22 oAl FHEHUE (CRHE AZ 159
& 483 7 AP0 ZAE (weight gain, %) AL +0059 160+ 0070I1Q1, RE AT F3E
SAEEE (FCR, %)& Table 29 Yebfich 444 Holx| sttt (P>0.03).
of glojA, Aut7l AAA 4F3H2 AR 1(0% ABPM, Auky) 829 Tuky) 47 9] A A 7)ZHES AR}
273 3(50% ABPM)o] U2 "}E‘—?"ﬂ A goja) AR mA 9ee By Sistd 72 Az A
—qz:l‘—g-i 3;';—9}_]7_ (-P<(l.05), "I:“\ﬂ_’;‘“ 4‘7‘ 3120“‘\'2‘ /‘]'-?L Io-] s}.’,Lo“;\.] 0-]1-]]2 ?}—4& -% }Cﬁ Z'IO]X-]] o} u},}dH c}.
7 ‘;F‘ nn \_. —l-t‘ 0 = U A
i?ﬂoﬂ 'n‘«]?‘}“ »}E}Urxl °‘9m (P>005) JM 8
7} %i%it} (P>005). AtaNEaS (FCR. %)oﬂ 2ol A 23 mE A7e Aold B ZuwA AW 8
 Aws) 2R 4F0E 3 ARTRO £93Q
; = = Eale 4 5—%7—]{7—}523+48 304+09 841 04,745+
ael7b gl (p<005), A7l FHA 4F Fole 2 Sl 4rme] e ATe Mol
AR (@EP B 2E ARTF 2ROt (p< “31:; f o FFaned A e
005), ¥ Fut7] ANA 4FF ZE ART Abolo] £ 7 ZUUY, TAY AL % FRE A% Sies
oA xto|7} vhERIA 3kt (P>0.05). 1.2, 33017, 8.1 £03, 733 £ 0.6°]Ach.
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Table 2. Weight gain and FCR of common carp fed the experimental diets for 12 weeks'

) Weight gain (%)? FCR (%)?

Diets First Second Third First Second Third

4 weeks 4 weeks 4 weeks 4 weeks 4 weeks 4 weeks

1(0% ABPM) 82.8° 78.6° 46.1 382 82.3 68.0°
2(25% ABPM) 68.1¢ 67.3° 473 41.1 70.0b 70.6°
3(50% ABPM) 77.3% 66.2° 45.5 384 68.5° 66.1°
4(75% ABPM) 68.9° 51.7¢ 438 378 59.7¢ 64.2%
5(100% ABPM) 68.2¢ 48.7¢ 412 41.7 55.0¢ 58.2°
Pooled SEM* 244 3.10 1.05 1.04 2.85 1.79

'Values within the same column with different superscripts are significantly different (p<0.05).
*Weight gain (%)=(final weight - initial weight)X100 / initial weight
*FCR (%) =wet weigh\t/g_ain (g) X100 / feed intake (g, dry matter basis)

“Pooled SEM=SD / /n
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2 AgdA Azd Yo Atae FU ALRAZIAE
o ALAEE JEoZ2 AEAEY U g3 9
olo] HF HZS Y zuwA g7 31~38% KT}
o2 ¥& (NRC, 1993) 40%7F HEE 91, 43418
g Az F GRS BHE 45 B8 AT =
g e B FAEE FE0)900 (Table 1).
A7) 8F AL AEFE oA AR A
HematocritX] & A¥779 F937F  glo] (P<0.05)
35~427% 2 JEIS =), o} Alexis et al. (1985)9 F
A7 Eolol oA 32~42% W9 e Huek FAEGL,
Song et al (1995)°] B 4% Hu} ¥ AL ¥
Hotk SR Ago AL E o] Fo] Yoz $UsY
st A dM B A= o]Agd Yol Al&
3] Song et al. (1995)9] 4 §0jql B Jols} hamz
g FAAY Aol7t JeRog Atgdth dutdow
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I =901 (Post, 1983) £ A4 AT 107~118g/dl2
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9 A&7 Aoz ARHA F4EY 42 849
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gAZEA AEALE Y R FFE oA Y HEo
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AMA 4Fe AAE TR 2olrl e, Awd]
FHA 457 AR 3,4 2 57 AR 1 (EFEY
FY3A ot F 2FFoe ZE AT Fo
71 gogeh olv FAMFEFRAE (ABPM)A o)
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HHE 3t ojald 24 F RS HAF Be 9
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Shimeno et al. (1995)¢] Bix¢t= fFASIET 22y
Zt A zhe foAs deEuA gteng s7A 4
3 Al Az g 9FFez 44 gy Ao
28 4 9oy ody vng g AW XL %
AEA A 9FE FA 4& A0 4ZEH. A
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A7L3 E 35 AHE (Animal by-product mixture, ABPM)
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(White Fish Meal, WFM)# A4 (Leather Meal,
LM). $=% (Meat & Bone Meal, MBM), ¥+ (Blood
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rate and lipid; 16.7, 167 and 37.7 J/g) &2 FY43HA &
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WFM+50% ABPM (50% ABPM); dict 4, 25% WFM

+75% ABPM (75% ABPM); diet 5, 0% WFM+100%

ABPM (100% ABPM). Zt Alg W} el Aoz 55

A gaide o2l ABPMS AHEsle Fhdid e 347

%2 254 dwAe §53%Z2 TFIHYG dFTY
[e]
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0.05). £ Hojx AR B4 A3 A - Fr 5
BE AETY AMYRA (5, 209, 248, 23
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