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Key wards :

TWELVE experimental diets containing 18, 25, 33 and 409
crude profein from a) plant protein, b) animat protetn and
¢) a mizture ‘of animal land plant proteins were fed to common
carp (Cyprinus carpio L) fingerlings in 24 circular plastic
tanks (85 L) for 98 days, Fach dietary treatment was randomly
assigned fto two tamks, each stocked with I0 fish. The fish
were fed & days a week at a rate of 3% of fish hody weight
and 'theit 'daily feed allowances were increased weekly on the
basis of weight gain. Growth performance and feed utilization
for ‘each ‘diet were wcompared. The results showed that :

1. the diet containing, 33% crude protein from animal
source produced optimum growth performance and feed
utilization than the other “ested diets.

2, -animal protein was better utilized than the plant
profein source in improving lhe growth of fish wnd feed
utilization. )

3. The mixture lof animal and plant protein in the diets
increased the growth performance and feed utilization mor than
the plant protein alone in the dieits.

Fish, Carp, Feeds proteis sources Tevels, Growth.

Protein is the main constituent of fish body, thus sufficient
dietary supply is needed for rapid growth . As protein is more
expensive than carbohydrates and fat; therefore. the amount of
protein in the diet should be just enough for growth and tissue re-
pair {Lovell, 1080).

For fish, the optimum amount of protein in formulated feeds
is important because either low or high levels of protein may lead
to poor growth. As well, excess protein in fish diets may be waste-
ful and cause the diets to he unnecessarily expensive.
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In contrast dietary protein requirements for optimum growth
of fish seem to be affected by some environmental factors such as
temperature, salinity and also fish size (Cowey, 1976). Ogino and
Chen (1973a) reported that the hiological value of animal protein
sources were higher than those of plant protein ones. '

The biclogical value of dietary proteins have remarkable in-
fluence upon the mode of utilization of absorbed nitrogen for ma-
intenance, growth and waste energy. The higher biological value
resulted in higher growth and lower waste energy. however the
lower biological value resulted in a lower growth and higher waste
energy (Ogino and Chen, 1973h).

Thig study, therefore, wag designed to provide information on
“the level of dietary protein needed by common carp (Cyprinus car-
pic L) fingerlings for optimum growth in a laboratory type culture
where natural food is limited. Specific objectives included deter-
mining growth and feed conversion and feed utilization for grown

fish using nutritionally complete diets containing varying levels
and sourceg of protein. ;

Material and Methods

Twenty four circular plastic tanks, each, measuring 38.5 cm
in diameter and 37 em in hight, at the Department of Animal Pro-
diction, Fac. Agric. Alexandria Univ. were used in the experi-
ment The 24 tanks each was filled with 35 L of tap water that was
stored for at least two nights before being used. On July, 18, 1087,
the tanks were stocked with 10 fingerlings of common carp (Cypr-
inus carpio L) fingerlings 5-6 gm body weight. Fifty fingerlings
were immediately killed and frozen at-20°C for analytical purposes.
The tanks were randomly arranged into twelve feeding treatments
with two replications for each treatment. ' '

Twelve dites containing 16, 25,30 and 409, crude protein were
used in the experiment. Under each level of protein, three diets
were tested, the first diet contain plant protein, the second diet
contain animal protein and the third diet contain a mixture of

snimal and plant protein. The composition of the twelve tested
diets is given in table (1). Diets were mixed mechanically by hori-
zontal mixture. The feed mixture was processed into ca.lifornia
pellet meal (CPM) machine, The pellets were soft enough for
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fish to take and retain. Partiele size was 0.6 mm diameter, 2mm
length.

The fishes were fed three times daily (09.00.12.00 and 15.00
hours} 6 days a week at rate of 3.0% of fish body weight (Per-
centage moisture) throughout the experimental period. All fishes
were removed using a net from each tank and weighed to deter-
mine their average weights of the fish in each treatment,

After weighing the fish. each tanks was cleaned to prevent
accumulation of fecal materials and reduce algal growth to a min-
imum. The same source and amount of water were than used to
refil the tanks before the weighed and amount of water were then
used to refill the tanks hefore the weighed fish were returned to
their respective tanks.

At the end of the experiment (October, 24, 1987) all fish in
each tanks were killed after 14 weeks of the application of the
feeding regime and frozen, :

Fish samples were pulverized,” autoclaved and afterwards ho-
mogenised with Ultra Turrax. The homogonized samples were
oven dried (60°C-80°C for 48 hrs).

Chemical analysis of feeds and fishes were carried according
to the method described by Naumann and Basslor (1976).

Statistical analysis of the experimental results were conduct-
ed according to Snedecor and Cochran, (1967}.

Results and Discussion

Chemical analysis (%) of the twelve tested diets containing
18,25, 33 and 40%, CP and mixture of plant and animal proteins
(1 : 1) are shown in Tahle 2. Increasing the level of protein in
the diet, increased ash content however, nitrogen free extract was
decreased.

Growth performance of carp fingerlings fer on different lev-
els and sources of protein are showed in table (3). The results
 showed that increasing protein level more than 18% resulted in
an increage in the final weight, gain and specific growth rate
(8GR Y;/day). The maximum gains and SGR %./day were obtain-
ed when fish were fed on 33% crude protein from fish meal or

Egypt. J. Anim. Prod. 26 No. ¢ (1984)
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= J

TABLE 1 : Composition (%) of the ezperimental diets,

Feed Ingredients 1 2 3 4 5
Yellow com 73 81 78 50 67
Fish meal — 15 7 - »
Soybean meal 23 — 13 46 —_
Corn oil 2 2 z 2z
Vitamin mixture 1 1 1 1 1
Mineral mixture 1 1 1 t
TABLE 2 : Chemical analysis % of the tested diets,
Protien level %
18 _ : 25
A B c A B
DRY MATTER % 93.88 85.25 g4.15 8570 85.41
o on DM hasis : ’
Ash 354 3.35 3.55 6.47 4.61
Cp 17.30 17.90 18.0 25.80 25.50
EE 4.2 414 4.84 4.34 4.70
CF 2.12 2,07 2.98 2.98 1.58
NFE 72.74 72.54 70.83 a1.11 3.66
Energy 18.72 18.50 18.58 1884 18.71
- Kj/gDM) ' NP
A -— Plant protein " B — Animal proteln

fish meal respectively. The differences were significant at
(P < 0.05 level.

Chemical analysis (%) of flsh carcases fed on d:iﬁerent le-
vel_s and sources of protein are showed in table 4, Generally, feed-
ing of carp increased dry atter and ether extract. however, eru-
de protein content and ash were decreased. The protein content in
fish carcases fed on fish meal containing diets was higher than
in the diets containing a mixture of plant and animal proteins or
plant protein respectively. The diets containing the lower protein
level (189%,) increased fat deposition in the fish carcases. Ash
content in fish carcases did not affected with the level and sour-

ces of protein.

Data in table (5 and ) show the effect of level and source

Egypt. J. Anim, Prod. 26. No, 2 (1986)
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6 7 8 9 10 11 12
58 37 53 40 6 39 20
15 - 43 21 - 57 26
23 58 - 35 96 — 50
2 2 2 2 2 2 2
1 ¥ 1 1 1 1
1 1 1 1 1 1
33 40
C A B C A B 6]
85.64 8619 8629 86.01 85.24 85.50 85.70
485 5.07 6.75 6.18 497 6.67 845
25.08 33.00 3298 33.0 39.8 39,19 102
5.10 5.45 196 5.72 4.67 483 5.34
427 291 251 2.73 478 1.84 4,70
80.75 53.48 52.80 52.37 45.78 16.95 43.31
18.77 %20 19.08 19.06 19.94 1931  18.73

C «= Mixture of lanimal angd plant proteins

of protein in the diets on feed and nutrient utilization in common
carp fingerlings. Feed intake was greatly increagsed by increas-
ing protein level to 33¢%; from a mixture of fish meal and soyhean
meal or fish meal. Feed utilization (FGR) was significantly in-
creased (P<<0.05) by increasing the level of crude protein to 339%
from a mixture of animal and plant protein or fish meal respec-
-tively Increasing the level of crude protein in the diet more than
339, did not improve the feed utilization from different protein
sources.

The protein effeciency ratio (PER) on the low level of protein
{(189,) was higher in plant protein contsining diet than fish meal
or the mixture of animal and plant proteins diets, however, the
differences were not significant. '

Protein utilization was improved by increasing the protein

Egypt. J. Anim, Prod. 26. No. 2 (1886}
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- TABLE 3 : Effect of different levels and sources of protein on the growth

T Protein lovel 9
18 25
A B C A B
Initial weight 59.55 58.05 650.80 57.85 61.50
(g/10 fish) + 120 & 191 4896 & 12 4 495
Final weight 8163 §735 8490 10585 1151
(8/10 fish) + 516 £ 535 L 156 & 184 L1044
Gain (g/10 fish) 34.10 205 24,0 48 45.6
4 396 £ 721 4 255 4 250 £1499
SGRY% /day 0.48 0.56 0.43 0.63 0.64

+ 0 e 002 £ 018 4 002 + 008

A ¢ Pland protein, © R : anima] protein and 'C : mixlure of animal and plant protein -

TABLE 4 : Chemical analysis (%) of common carp carcases fed on different leyel

Protein level
At the start 18 25

T A B C A
Dry matter 9% 15.16 251 25.3 25.05 2291 23.R6
% on DM bsig :
Ash 20,66 15.28 14.95 15.34 11.81 12,11
cp . 65.83 4972 54.26 52.71 51.72 65.12
EE 12,57 32.17 31.06 2946 31.66 25.56
—_— . ) -
A) Plant protein B) Animal protein

level from 189, to 33% and then decreased. Fish meal protein
wag better utilized when protein content was ranged between 23
and 33% Mixing of plant protein with animal protein improved
the protein utilization than plant protein only (Table 5 and 6).
The differences were significant at (P << 0.05) level

Results in table (5 and 6) shows that the protein productive
values (PPVY,) were significantly {P<0.05) higher when carp
was fed on 259, CP .containing fish meal diet than any other test-
ed levels and sources (except the diet contained 33Y%, CP from &

Egypt. 4. Anim. Prod. 26. No, 2 (1986)
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i *
1

performance of common (Cyprinus carpio L) fingerlings,

prr—— —— — —— —

33 _ 40

L A B. C A B <

58.1 595 35.0 62.8 5595 55.90 59.70
+ 297 & 071 L 283 . 118 £ 134 4 31T . 37

1932 94.5 127.55 133.8 98.85 102.3 95.25
4+ 781 o, Ope &+ 238 L 22 +16.48 + A2 =182

43,1 35.0 7256 7.0 43.05 46.2 3555
+ 495 £ 228 L 049 £ 424 +17.6 +-17.6 £11.53

059 050 .86 0.77 .58 062 0.47
4+ 002 &£ 004 003 4 04 + 119 5 006 & 001
N : Not tested. =
and sources of prictein,
a3 40

C A B C A P C
25.63 22,87 22.47 25.43 2187 21.82 22.55
13.74 12.72 12.92 14.17 12.83 18.02 14.87
95.21 505 47.35 52.15 63.86 87.76 684.76
2907 28.84 30.56 2323

21.24 10.22 21.85

C) Misture of animal and Plant protein (A : 1).

L;ﬁ:‘&"m - '

mixfure of fish meal and soybean meal. The values are 22, 20.
19 and 149, for the diets containing 25, 33, 18 and 409, CP res-
pectively, On the other hand it was found that fish meal improv-
ed the PPVY, than soybean meal and a mixture of both increased
the PPVY, than soyhean meal alone.

Ogino and Satio (1970) reported that the made of weight
gain and proiein accumulation by carp fed on casein as the main
source of protein is considerably differeni a higher levels of pro-
tein in the diet. The protein accumulation rate (Protein accumu-
lated,/ protein consumed) showedits highest value at near 219 of

Egypt. J. Anim. Prod. 26. No. 2 {198+
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TABLE 5 : Feed ufilization of common carp fingeling fed different levels and
sources of protein.

Protein level %

18% CP 25% CP
A B < A B
Feed intake 179.4 172.5 171.4 156.9 167.9
(g/group + 102 &101 121 £ 80 +183
+ SD) .
Foed /gain, 5.28 589 7.21 3.28 3.21
(g feed/g + 031 & 112 4+ 127 & 36 + 055
gain 4 3D),
PER (g/gain 11 .95 079 119 124
/& protein. + 007 - & 018 L 413 = 013 & 021
intake  SD) o
FPPV% 4+ SD 18.0 20,0 17.9 17.0 258.0
+ 07 & 10 L 20 & 1.0 + 40
Energy uti- 110 11.4 9.9 138 14.8
lization, + 022 045 L+ 088 L 125 + 166
N. Not tested A : plani protein B:. Animal protein

protein level, while the protein utilization value (protein accuniula-
tion rate X protein content of the diet) attained its highest value .
al 38% of protein level. The present results showed that the pro-
tein accumulation rate was differ with the different protein source
and it was highest at 18%,CP from goybean meal and 259, CP
from fish meal. The protein requirements for optimum growth
of fish seem to be affected by some environmental Tactors such
«as temperature, salinity and also fish size {Cowey, 1976).

The protein productive value (PPVY,) in the present experi-
nent was ranged between 14 and 229, and differed with the sour-
ce of protein, A similar results were obtained by several outhers
and ranged between 7.5 and 27.19, (Koch 1984, Kckhardt ef al.,
1981, Peffer and Meske 1978 and Omar, 1984).

Energy utilization (%) showed that diets contained 339, CP
increased its value than any other tested levels. The energy utili-
zation (%) values were 15.13, 14.00, 11.07 and 10.639, for diets
contain 33, 25, 40 and 169, crude protein respectively (Table 5
and 6). ' '

Egypt. J. Anim. Prod. 28. No, 2 (1986)
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3% CP - 40% CP

T ry B 5 yy B ¢ LSDO®
1655 1591 1881 1854 1498 1544 1664 N

+W8 £86 L83 £28 £52 410 42

366 43 258 282 a7y 334 487 o9
+ 025 £021 011 & 019 + 141 4 022 = 120

1.10 0.67 120 117 o 0781 052 0.2978
+ 008 4 008 L 005 L 08 x 0.2 4+ 005 £ 0.3

220 13.0 230 250 140 160 12.0 4242
F 20 207 210 L 00 140 4 00 &, 0.2
134 1.7 15.7 180 109 121 10.2 2,786

M L4 & T g 94 1286 4 o4 & 16

C. Mixture of animal ‘and plant protein

Energy utilization. was also affected by the_protein souree
which is higher with the fish meal containing diets than with soy-
bean meal diets. Mixing of fish meal protein with plant protein
increased the energy utilization than soybean meal alone, The
energy utilization alues were 15.65,- 12.88 and 11.859, for fish

meal, mixture of fish meal and soybean meal, and soyhean meal
respectively. h ' .

The t')p.timum energy utilization was obtained in the - diet con-
lained 33% CP from a mixture of plant and animal protein sour-
ces and significantly higher (P < 0.05) than the other tested diets

except the diet contained the same level of CP from animal sour-
ce,

The present results showed that the values of energy utili-
zation % were ranged between 9.9 and 18.0%, which .ig similar to
the results of Eckhard et al, (1981). Meske and Peffer (1977)
and Peffer and Meske (1978) and Koch (1884) which is ranged

between (12.6% and 26.7%,) and less than that obtained by Omar
1984 (19.2— 26.19,). :

Egypt. J. Anim. Prod. 26, No., 2 (1856
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TABLE & : Swumary of the results on the cffect of levels and sources of protein on
growth performance and feed wuiilization by common corp fingerlings.

A Effect of protein level %

18 25 33 40

SGR % 0.49 0.62 071 0.26

& 007 + 008 £ 019 L 0.02
FGR 6,16 3.38 3.2 3.99

4+ 098 + 024 RS % 0.79
'PER 0.95 118 o101 067

& 016 £ 0.07 = 030 L 014
BPVY, ' 1870 22.33 20,33 14

& 152 + 550 4 648 & 20
Energy utilization %10.63 14.00 1518 11.07

£ 084 £ 072 £ 819 £ 0986

B, Effect of protein source

Fish meal (1) Soybean Mixture
_ meal of (1) and (2) (1:1)

SGH % 067 0.55 057
& 013 + 007 & 015

FGR 377 431 429
£ 152 & 088 £ 197

PER . 7.04 02 ° 0.90
ok 022 + 026 4 0.30

PPV % 2175 15.74 18.00
& 5.6 . +275 + 272

Energy utilization % 134 . 1185 ) 12.88
£ 2.2 - 4 135 =+ 8.77

These difference in protein and energy utilization could be at-
tributed to the differences in :

(1) period of growth,

{2) feeding level,

(3) protein level and quality
" (4) energy level and

(5) rearing facilities.

Egypt. J. Anim. Prod. 26. No. 2 (1986)
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It could be concluded from the present results that

(1) fish meal ig better utilized by carp fingerlings than so-
yhean meal and a mixture of both improved growth performance
and feed utilization,

(2)  the optimum utilization of protein could be achieved
with 18 and 259, CP level when soybean meal and fish meal were
used respectively,

(3) a mixture of protein sources from soybsan meal and fish
meal (1 : 1) is utilized better than plant protein alone,
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