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SUMMARY

Feeding experiments were conducted with hybrid tilapia in net enclosures to examine
the potential use of corn gluten meal and sesame seed meal as a partial replacement of
dictary protein. Two dietary protein levels were gradually replaced (40, 60, 80%) by com
gluten meal or sesame seed meal. The experimental diets were fed to groups of hybrid
tilapia of 41.5 £ 0.9g initial body weight at a rate 3% of total fish biomass 14 days per 15
days for 150 days. Average water temperature through out the experimental period was 29
°C. Results revealed that, hybrid specific tilapia fed a diet containing 40% corn gluten
meal had best percentage weight gain and growth rate compared to control diets. Final
body weight was distinctly higher for fish fed corn gluten meal than sesame seed meal.
Average amounts of feed consumed as affected by protein level increased with increasing
dietary protein level from 25 to 30%. With each decrease in percentage corn gluten meal
and with sesame seed meal in the diets, the feed conversion ratio of hybrid tilapia was
improved gradually. Increasing percentage of test plant protein sources fed had positive
significant (P<0.05) effect on hepatosomatic index. The triglyceride contents of the serum
decreased significantly (P<0.03) as the percentage of corn gluten meal or sesame seed
meal increased in the diet. Evidence is presented to show that corn gluten meal promoted
reasonable growth to hybrid tilapia when providing 40 and 60% of both dietary protein
level (25 and 30%), while sesame seed meal might have been performed more favourably
if the diet contributes more than 40% of the total protein when dietary protein level was
25%.
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INTRODUCTION

Traditionally, fish meal has been
utilized as a main component in balanced
diets for fish. However, its cost are high
and sometimes of poor quality which
limits its potential for use in commercial
fish diets. This constraint has necessitated
research to find altemative protein
sources which have a high level of
protein, so that, these can partially or
wholly replace fish meal in fish diets (E!-
Sayed, 1999). '

Therefore, fish nutritionists have made
several attempts to partially or even fully
replacement of fish meal by plant protein
sources such as soybean, com gluten
meal. Moyano et al (1991) on rainbow
tfrout Hassanen et al, (1992) on sea
bream; Shimeno et al, (1993) on
yellowtail, proposed that the total
replacement of fish meal by com gluten
meal for maximal growth should not
exceed 30%. Tibaldi and Lanari (1991)
suggested that protein sources such as
com gluten meal can be employed
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successfully in formulating practical diets
for sea bass (Dicentrarchus labrax) using
small amounts of fish meal and providing
adequate supplementation with lysine and
other essential amino acids.

In fact, the corn gluten diet showed a
better apparent digestibility coefficients of
protein and fat and a lower apparent
digestibility coefficient of nitrogen-free
extract than fish meal (Morales et al,
1994). Wu et al, (1995) showed that the
diets containing com gluten meal yielded
higher  weight gain, higher protein
efficiency ratio and better feed conversion
ratio of tilapia (Oreochromis niloticus)
than a commercial fish feed containing 36
% crude protein with fish meal. Regost et
al. (1999) suggested that, protein from
corn gluten meal can replace one third of
fish meal protein in the diets for turbot
(Psetta maxima). Though, they found that
the incorporation of corn gluten meal in

diets  significantly affected plasma
cholesterol and triglycerides
concentrations.

Other oilseed by-products like sesame
seed it may have a good potential as
protein source for tilapia. Sesame cake in
contrast to most other oilseed meals, has a
high methionine content. It is also rich in
arginine and leucine but it is deficient in
lysine. Therefore, it has a great potential
if mixed with lysine-rich feedstuffs.
While, it has a high content of phytic acid
and appears to bind calcium, thus the
amount of calcium in sesame meal
containing diets requires supplementation
(Gohl, 1975).

El-Sayed (1987} evaluated the effects
of replacing casein / gelatine protein by
sesame seed protein in diets of Tilapia
zilfii fingerlings. He found that fish fed
sesame seed diets exhibited poor
performance and showed pathological
signs, however, its were disappeared
when either lysine or zinc was added to
the diets.
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Zarate and Lovell (1997) used the
basal diet contained sesame meal as the
primary protein source and supplemented
it with free or protein-bound lysine. They
reported that sesame assigned the same
digestible energy value and amino acid
availability coefficient as soybean meal.

The objectives of the present were: to
evaluate the effect of gradual
incorporation of corn gluten and sesame
seed meals on growth performance of
hybrid tialpia under two dietary protein
levels and to evaluate the effect of corn
gluten meal and sesame seed meal on
hepatosomatic index, hemtocrite value,
haemoglobin value, total serum protein
and triglycerides concentrations.

MATERIALS AND METHODS

Location and period

This experiment was carried out at the
Fish Research Station at El-Kanater El-
Khyria, Qulubia, Egypt. Fifteen net
enclosures about of total volume 10 m’
(2.5 X 4.0 m) each were constructed in
concrete ponds. Enclosures were supplied
of fresh water from Nile River.
The experimental period expanded 150
days from 24 May to 20 October, 1998)

Experimental fish

Hybrid tilapia (Oreochromis niloticus
X Oreochromis aureus) was used as
experimental fish. The fish were stocked
at a density of 40 per enclosure with an
average initial weight of 41.5 + 0.9 g
Fish were acclimated to the new
environment and fed on a commerciai
pelleted diets for 15 days perior to the
experimental start.

Experimental diets

Fourteen - experimental diets were
formulated (Table 1) to represent two
protein levels (25 and 30%) within each
level two protein replaces were tested
{corn gluten meal and sesame seed
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Table t . Ingredients and proximate composition of the experimental diets

25%

30%

Crude protein level
Test protein source

control _corn gluten meal *

sesame seed meal ¥ control

corn gluten meal *

sesame seed meal *

Plant protein as % of total protein 0 40 60 80 40 60 80 0 40 60 B0 40 60 30
Ingredients %
Test protein source 241 361 482 228 342 457 289 434 5718 274 411 548
Fish meal {72%. Cp.) 250 132 71 L4 133 78 20 330 183 113 40 187 116 44
Rice brane 290 145 147 125 13.0 109 57 280 260 157 191 181 59
Corn yellow 400 438 370 324 438 380 364 326 190 235 104 264 325 304
Cotton seed oil 40 18 23 25 46 65 74 44 55 36 58 72 65 1.7
Vitamin and mineral premix *** 20 20 20 206 20 20 20 20 20 20 20 20 20 20
Lysine-HC198.0 % 06 08 10 05 06 08 03 05 09 02 04 07
Proximate composition:
Moisture 880 920 860 9.0 780 810 790 B840 830 870 830 780 780 7.50
Crude protein 2500 25.10 25.10 2530 25.00 2520 2530 30.00 30.00 30.10 30.10 30.00 29.90 29.80
Ether extraxt 11.80 7.30 7.30 670 1130 1310 13.70 1260 1220 870 10.50 14.80 13.20 14.00
Crude ash 320 240 220 1% 300 320 320 350 310 250 230 370 350 3.50
Crude fibre 450 450 520 560 480 550 59 430 570 550 6.60 550 550 6.00
Nitrogen free extract 4670 51.50 51.60 51.40 48.10 4490 44.00 41.20 4070 4450 4220 3820 40.10 3920
Metabolizable energy (Kcal/Kg) 2990 3017 2992 2992 3009 3008 3002 3014 2998 3015 3014 3002 3002 2996
P/E 83.60 83.20 83.90 84.60 83.10 83.80 8430 99.50 100.1 99.80 99.80 99.90 99.60 99.60
Carbohydrate / lipid ratio 396 705 7.07 767 426 343 321 327 334 511 402 258 304 280
Test plant protein 10.00. 15.00 20.00 10.00 15.00 20.00 12.00 18.00 24.00 12.00 18.00 24.00
Total plant protein 12.00 15.60 20.00 2430 1540 19.60 2390 620 16.80 22.00 27.20 16.50 21.50 26.60
Total animal protein 18.00 950 5.10 100 960 560 140 2380 1320 810 290 1350 840 320
Protein energy/total metablizable energy 41.97 41.60 4195 4228 41.54 41.89 42.14 49.77 50.03 4992 49.93 4997 4980 49.73

* : Corn gluten meal (41.5% crude orotein: 2.5% cther extract: 7.0% crude fibre: 1.9%crude ash: 38.1% nitrogen free extract and 2940 Kcal/Ke
- **: Sesame seeds meal (43.8% crude protein: 8.6% ether extract; 9.7% crude fibre: 5.5% crude ash: 25.6% nitrogen free extract and 2060 Kcal/Kg
#+* Vitamin and mineral premix, each | Kg contains: 4.8 mLU. vit A; 0.8 mIU. vit D3; 4.0 g vit E; 08 g vit K; 4.0 g vit B12, 4.0 g vit B2; 0.6 g
vit B6; 4.0 g vit pantothenioc acid; 8.0 g vit Nicotinic acid; 400 mg vit Folic acid, 20 mg vit Biotin; 200g Choline chlotide, 4.0 g copper; 0.4 g
lodine; 12 g Iron; 22 g Manganese; 22 g Zinc and 0.04 g Selenium
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Table 2. Calculated levels of essential amino acids in the Experimenatal diets (%) and the essential amino acid requirements of
tilapia (40% protein diet) are shown for comparison
Crude protein level * Amino acid 25% 30%
Test protein source requirement Con- corn gluten  sesame seed Con- corn gluten sesame seed
trol meal meal trol meal meal

Plant protein as % of total protein _ of tilapia 0 40 60 B0 40 60 8 0 40 60 80 40 60 80
Items

Arginine L 1] bk kEEE dokkk Akwk KKk kkFEF

<1.59 1.68 1.07 1.03 1.00 1.85 221 256 1.65 1.25 1.18 1.14 218 258 299
Histidine 0.43 0.60 0.60 0.60 0.60 0.61 0.62 062 0.72 072 071 0.72 0.73 0.73 0.73
Isoleucine 0.80 LIO 119 1.23 1.28 1.14.1.47 1,20 1.33 142 148 1.53 137 140 142
Leucine ‘ 1.35 2.04 3.05 3.51 4.001 231 2.07 208 237 350 4.12 466 2.36 240 2.39
Lycine *** ¥

1.62 1.69 162 162 1.62 162 162 1.62 212 1.62 1.62 1.62 162 1.62 1.62
Methionine **

’ <0.53 0.66 0.64 0.82 0.62 0.67 0.67 0.67 081 0.77 0.76 0.74 0.81 0.81 0.8t
Phenyialanine 1.00 105 1.30 142 1.55 1.16 1.22 127 124 152 1.68 1.81 1.36 1.42 148
Threonine Hkkk kEkk kkkdk wkFF kkkk khuF Hkkd wREE Rk Rk *kEk

1.17 1.25 097 093 050 10! 1.00 098 1.25 1.15 1.11 1.06 1.20 1.18 1.15
Valine 0.88 1.52 145 142 140 1.46 145 142 1.82 174 1.70 1.66 1.74 1.71 1.76
Tryptophan bl

0.17 0.38 022 0.18 0.16 0.35 0.39 042 034 027 023 019 042 046 0.50
* Jauncey et al., (1983)  ** Jackson and Capper (1982)  *** With supplemented lysine *®% [o5s than requirement
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meals). The protein replaces incorporated
to provide 40, 60 and 80% of the diet
protein. For each protein level and a
control diet was formulated. Also, one
experimental enclosure surfed as a
treatment without any artificial diets. The
experimental diets were formulated to be
isocaloric and contained 3000 Kcal/Kg
diet metabolizable energy. ME was
calculated from gross energy as 70 % as
reported by Hepher et al. {1983).

Analytical methods

Analysis of samples (diets and fish
bodies) was carried out according to
A.0.A.C. (1990). Muscle gross energy by
NRC (1983).

Blood samples were collected from
the caudal artery by cutting the caudal

fine.  Hematocrit value (%) was
determined using  microhematocrit
heparinized capillary  tubes by

centrifugation at 3000 rpm. for 20
minutes (Zanug and Carrillo, 1985).
Haemoglobin concentration (g/100ml)
was determined as described by Larson
and Snieszico (1961). Total serum protein
was determined spectrophotometrically
using Diamono Diagnosteves Kits,
according to Henery (1964)and Drevon
and Schmit  (1964),  Triglyceride
(mg/100ml} was determined using
Diamono Diagnosteves Kits according to
Trinder, (1969). The physico-chemical
characteristics of the water were
determined according to the methods
described by, The American Public
Health Association (A.P.H.A., 1989)
(Table 3),

Experimental procedure:

At the experimental start, 12 fish were
sampled randomly for analysis of whole
body composition. The experimental diets
were offered to the corresponding fish
groups 14 days each 135 days at arate of
3% of total fish mass. '

During the growth study, fishes of
each treatment were weight in fifteenth
day with the feeding allowance adjusted
accordingly at fifteen days intervals. The
study was conducted for 150 days. At the
end of growth, individual weight of fish
were recorded to the nearest 0.1 g. six fish
per treatment were used to take blood
samples. Six fish were dissected and liver
were weight. A sample of dorsal muscle
was withdrawn for analysis.

Records maintained:
Specific growth rate =

Ln final body weight — Ln initial body weight
X 100

Time(day)

Feed conversion ratio =
Feed supplied (g) on dry

Body weight gain (g)
Feed conversion efficiency =

Body weight gain (g) X 100

_Liver weight (g)
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Feed supplied (g)

Protein efficiency ratio =
Body weight gain (g}

Protein fed (g)

Specific growth rate in body protein =
Ln final body protein — Ln initial body protein

X 100
Time (day)}
According to Xie ef al., (1997)

Protein retained ratio =
Protein gained (g)

" Protein intake (g)

Hepatosomatic index =

X 100
Body live weight (g)
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Table 3. Monthly changes in physico-chemical characteristics of water during the experimental period in the present study

(mean + sd)
Water pH Disselved Oxygen  Alkalinity (ppm) NH4+ (ppm)
temperature (0C) (mg/)

Month

June 30.2+ 1.8 7602 57+02 331 £12.0 04202
July 295+24 7503 54+03 357+ 100 0.37+£0.2
August 313£22 8.0+0.1 5805 276 170 052+02
September 287421 7.7+£02 6.1£02 239+ 11.0 0.43x0.1
October 25419 78+£03 63+£04 341+ 80 033£03
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Mean corpuscular haemoglobin concentration =
Haemoglobin concentration (g / 100 ml)

X 100
Hematocrit vatue (%)
Statistical analysis:
Statistical analysis was  done

according to the procedure reported by
Steel and Torrie (1980), Duncan’s test
was applied in each experiment whenever
possible to test mean differences (Duncan,
1955). The data were analyzed using
Model

Xigg = + o+ f + M + (@B)y + (0l +
(BMjk + (@PA + g

Where:

Xiju = is the observation on i™ protein
level in the j* test protein source under
the k™ plant protein as % of total protein

u = is the over all mean.

o; = is the effect of the i™ protein level

B; = is the effect of the j™ test protein
source

M. = is the effect of the k™ plant protein as
% of total protein
(ﬂﬂ)ij, ()i, (ﬁk)jk =
factor interaction
(aPr)x = is the effect of three factor
intetaction

&g = IS the fixed residual associated with
the ijk1” record

is the effect of two

RESULTS AND DISCUSSION

Results presented in table (4) revealed
that differences in initial body weight
among the treatment groups were
insignificant indicating the complete
randomization of sampling at the start of
the experiment.

For two protein levels, gain in weight,
specific growth rate and percentage
weight gain were distinetly higher for fish
fed com gluten meal than that fed on
sesame seed meal diets (Table 4 and fig.
Ib), these may be due to sources of
dietary protein which aren’t identical in
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their nutritional and biological vaiues.
Anderson et al., (1992) found thatthe
average true amino acid availability from
com gluten meal was 91.9% while that
flamedired erring meal was 90.7%.
Though, Scott et al., (1982) showed that
the increase in the availability of the
amino acids by the wet miliing process,
and the removal of large percentage of
starch and increase in digestibility of the
remaining starch due to heating of the
meal, may explain the high availiabilities
of the amino acids of the com gluten
meal. This may be also explained in other
animals by the production of amino acids
through microbial action in the gut (Trust
et al, 1979). However, Masumoto et al.,
(1996) found low apparent digestibility
coefficients in  yellowtail (Seriola
quinqueradiata) fed a diet containing corn
gluten meal. They attributed to that the
relatively higher acidity in the corn gluten
meal.

Results of table 4 and fig. (1c) showed
also that increasing the sesame seed meal
in diet to replace 80% of the protein
resulted insignificant decrease (P < 0.05)
in weight gain and specific growth rate.
These results are in agreement with the
findings of Ei-Sayed (1987) who
evaluated the effects of replacing casein /
gelatin protein by sesame seed protein in
Tilapia zillii fingerlings. He reported that
fish fed sesame seed diet exhibited poor
growth  performance and  showed
hemorrahage and red spots in the mouth
and at the base of the fins even atthe
lowest sesame seed level (25 %], but,
when either lysine or zinc was added to
the diets, the pathological signs were
disappeared and growth rate increased.

The results presented in table (4) show
that the daily weight gain as a percentage
of that recorded by the group without
feeds increased significantly (P < 0.05)
with each decrease corn gluten meal and
sesame seed meal level feed.
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Table 4. Growth performance of hybrid tialpia (Orecchromis niloticus X O. aureus) fed experimental diets for 150 days
{mean = sd)

Crude protein level 25% 30% non
Test protein sourcecontroi corn gluten meal *  sesame seed meal * control corn gluten meal *  sesame seed meal *  fed
plant protein as % of total 0 40 60 80 40 60 80 0 40 60 80 40 60 80

Items
Initjal body weight (g) a a a a A a a a a a 2 a a a ‘a
‘ : 40.78 £40.65 £42.1 £42.03 £40.70 £40.23 £42.06 £41.65+42.85 +41.30 £41.32 £42.37 £4045 £41.24 4135+
Final body weight (g) b a ab d b be c a a a ¢ b ¢ d e
187.85 206.05 193.7 £ 130.82 184.7 £ 177.33 156.23 201.45 202.85 198.07 155.81 190.24 171.98 136.54 74.05
Weight gain (g) b a  ab d B be od a a a c be ¢ d e
147.07 1654 £ 151.60 88.79 +144.0 21371+ 114,17 159.8 :160.0 £156.8 £114.5 + 147.87 131.539530+32.7 *
Specific growth rate (%/day) a a a ¢~ bc b ¢ a a 8 ¢ be be ¢ d
1.018+ 1.082 1.018 0.76 + 1.008 099 0388 1.051 1.036 1.045 089 1.001 097 080 038
Percentage weight gain (g) a a ab d b be ¢ a a a c be e d e
357.32 40593600 £211.1 £353.5 3403 x211.4 383,76 3732 £377.8 £+377.0£346.5 £324.8 +230.1 +79.0 +
Daily weight gain as a percentage b a ab d b be  cd a a a c be c d '
- 431.8 £495.5 £459.1 £263.6 £ 436.64 413.64 336.36 481.8 488.81 472.7 345524227 +£3909+281.8
Survival rate (%) 9330 90.00 93.30 8330 9330 9670 86.70 93.30 86.70 90.00 80.00 96.70 9330 8330 66.7

a, b, ¢, d and € means in the same row with different superscript are significantly different (P < 0.05)
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Results presented in (table 4) showed
that the lower survival rate recorded by
the group without feeds may attribute to
the insufficiency of the natural feedsin
the treatment without any artificial foods
to meet the nutritional requirements of
fish under enclosure conditions, while in
growth fed diets replaced with 80% of its
protein with com gluten meal, the higher
acidity may be the cause of its lower
survival rate (Masumoto et al., 1996). On
the other hand, the lower survival rates
obtained by sesame seed meal could be a
direct results of its high contents of phytic
acid {Gohl, 1975).

Results of feed intake (Table 5 and
fig. 2¢) revealed that feed intake within
gach protein level fed decreased with each
increase in the level of both protein
sources tested. These results may attribute
to the imbalance in arginine and threonine
amino acids in the tested diets compared
to their controls (Table 2) (D'Mello,
(1993) and Regost et al., (1999)}. Increase
in feed intake of control diet (Table 5)
may be due to increase in fish meal which
is attractive to the fish {Chou, 1983).

Results illustrated in table (5) and fig.
2(a,b,c) show that the best significant (P <
0.05) feed conversion ratio within the
25% protein level were obtained with
diets containing corn gluten meal in
replacement with the control diet protein
at levels of 40 and 60% compared with
other treatment groups. On the other hand,
within the 30% protein level replacing the
dietary protein with 40% or 60% with
corn gluten meal improved significantly
(P <0.05) the feed conversion ratio, while
sesame seed meal showed the reverse
effect at ali replacement levels tested.

In this connection Regost et al., (1999)
who found that turbot (Psetta maxima)
fed diet with 20% corn gluten meal had a
feed efficiency not significant different
from those fed fish meal based diet.

The results present in table (5) and fig
4(a,b,c) show that incresing protein level
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from 25 to 30% in fish fed 80% com
gluten meal increased significanity (P <
0.05) feed conversion efficiency from
2849 to 36.28% respectively. These
results are in agreement with the findings
of Akiyama et al., (1981} and Ince et ai,,
(1987) who reported that feed conversion
efficiency increased as the dietary protein
level increase in rations of chum salmon
and rainbow trout.

Analysis of variance of results (Table
5 and fig. S5(ab,c)) indicate that
differences in protein efficiency ratio
among the nutritional groups were
significantly (P <0.05) for the favour of
the groups fed lower percentage of com
gluten meal and sesame seed meal. These
results are close to those suggested by
Pongmoneerat et al., (1993), who found
that protein efficiency ratio fell with
incorporation of corn gluten meal much as
in common carp, Gomes et al., (1995) and
Regost etal., (1999) reported that protein
efficiency ratio was related to protein
apparent digestibility coefficients. They
found that digestible protein decreased
with increasing corn gluten meal levels,

Also results presented in table (5) and
fig. (5a) indicate that increasing the
protein  level from 25 to 30% may
improve growth rate but it decreased the
protein efficiency ratio due to fact that
excess protein in hybrid tilapia diets may
be used as a source of energy so that more
protein in diet could required for one unit
of gain Jauncey (1982). Also, its may be
attributed to increasing nitrogm free
extract in experimental diets (Table 1)
(Spyridakis etal,, 1986 and Tibaldi et al.,
1991}.

Decreasing protein  retention with
increasing protein level in diet (Table 5
and fig. 6a) are in agreement with the
findings of Spyridakis et al., (1986} in
Dicentrarchus labrax and Berger and
Halver (1987) in Morone saxaiilis. Who
stated that protein retention is inversely
related to protein level in the diet.
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Table 5. Feed efficiency and protein efficiency ratic for hybrid tilapia as affected by experimental diets

Crude protein level

25% 30%

Test protein sourcecontrol corn gluten meal

plant protein as % of total protein
Item:

sesame seed meal control corn gluten meal sesame seed meal
0 40 60 80 40 60 80 0 40 60 80 40 60 80

Average feed intake (g)
Feed Conversion ratio

Feed conversion efficiency %
Protein efficiency ratio
Energy conversion efficiency

Protein retained %

3589 365.5 351.6 311.7 355.8 339.8 327.5 381.1 370.0 3589 315.6 3614 3374 330.8
cd d d a c c b d d d b cd be a
244 221 232 351 247 248 287 238 231 229 276 244 256 347
b a ab d b b c ab ab ab ¢ b ¢ d

40.97 45.25 43.12 28.49 4047 40.34 34,86 41.93 43.24 43.68 36.28 40.92 38.99 28.81
a a a d ab b cd C be be d cd cd d

164 180 1.72 1.13 162 160 138 140 144 145 121 136 130 097
b a ab d b be c be a a c b ¢ d
13.71 150 144 952 134571341 11.6 13.18 14.43 1449 12.04 13.63 1298 9.62

b a a d b b c d be C d ¢ cd e

241 282 270 18.7 244 255 21.7 180 237 21.8 185 209 203 153
Energy retained % b a a e be c d be a ab ¢d be cd e

21.20 23.1 22.1 158 203 199 178 205 229 220 189 206 196 146
Specific growth rate in protein a a a c ab ab bc b a a be ab b c
(%e/day) LIt L19 112 088 t.09 110 098 1.05 1.17 1.13 097 109 1.06 0.90
Specific growth rate in energy a a a ¢ ab ab be b a a be ab b c
(%/day) .11 118 1.11 0.88 109 1.06 096 1.12 115 1.13 098 108 1.05 0.88

a, b, ¢, d and e means in the same row with different superscript are significantly different (P < 0.05)
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In general, the highest protein
retention values were obtained by groups
fed the control (25%) and the diets
containing 40 and 60% corn gluten meal
as well as diets containing 40 or 60%
sesame seed meal (fig. 6b,c). Viola et al,,
(1981} who reported that both energy and
protein retention are improved if fat is
added at the same level of protein which
is used in preference to build body fat,
thereby fat spares the protein. This, well
known effect has an energyetic aspect; the
transformation of protein into fat (in the
absence  of dietary fat  source)
carbohvdrates or proteins are transformed
into body fat which explains the low
retention rate at higher level of protein. In
this case is protein wasteful in terms of
energy because, carbon residues of amino
acids have to be degraded and fatty acids
synthesized from acetyl-Co A. also part of
the nitrogen is excreted which represents
further loss of energy. However fat is
assimilated intc body fat with little
degradation and with a minimal loss of
energy.

Resulted presented in table (5) show
that specific growth rate in protein and
energy of group fed 80% of both corn
gluten meal and sesame seed meal was
significantly (P < 0.05) lower that those
recorded with percentage 40 and 60%
corn gluten meal and sesame seed meal at
both protein levels tested. In this
connection Xie et al., (£1997) examined
the specific growth rate of protein and
energy in WNile tilapia (Oreochromis
niloticus). They found that both items
were increased when the feeding rate
increased from 0.5 to 4% of body weight
per day and also sztiation.

Analysis of variance (Table 6) indicate
that neither percentage of plant protein
source nor protein level fed had a
significant effect on the moisture, crude
protein, ether extract, ash and gross
energy content of dorsal muscle of hybrid
tilapia. Similar finding was reported by
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Movano et al., (1992} in rainbow trout,
Pongmoneerat et al, (1993) in crap
Shimeno et al., (1993) in veliowtail and
Regost et al., (1999) in turbot ( Pserta
maxima) didn’t find any effect of dietary
corn gluten meal on whole body protein
contents.

The statistical  evaluation for
hepatosomatic index (Table 7) indicated
that increasing percentage of test plant
protein  sources fed had positive
significant (P < 0.05) effected on this
trait. These results are in agreement with
the findings of Alexis et al., (1986) in
rainbow trout {(Salmo gairdneri). They
show that the correlation observed might
result either from glycogen accumulation
created by a high digestibility of carob
seed germ meal carbohydrates. Regost et
al., (199%9) found that no difference
between hepatosomatic index of fish fed a
diet containing fish meal or com gluten
meal.

As given in table (7) analysis of
variance for hematocrit value indicates
that there are significant differences
among the experimental groups. However
haemoglobin  concentration decreased
insignificantly (P > 0.05) with increasing
percentage of incorporation test plant
protein sources. Alexis et al, (1986)
found negative correlation between carob
seed germ meal level in the diet and

hematocrit  value and haemoglobin
concentration in rainbow trout. The
mean corpuscular haemoglobin

concentration have particular importance
in most animals in describing anemia and
can be used in diagnosis and therapy
(Coles, 1986). As presented intable (7)
there were no significant effects of
increasing levels of both corn {;luten meal
and sesame seed meal in diets on the
mean corpuscular haemoglobin
concentration. In this connection Weber
and Wells (1989) mentioned that mean

“corpuscular  haemoglobin concentration

could be used as an indicator of blood
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Table 6. Chemical composition and energy content of muscle hybrid tilapia as affected by different treatments

Crude protein level Initial 25% 30% non
Test protein source Initial Con- corn gluten meal * sesame seed meal * Con- corn gluten meal * sesame seed meal *  fed
trol trol
Plant protein as % of total protein ¢ 40 60 80 40 60 8O 0 40 60 80 40 60 80
Items %
Moisture 7623 7433 734 138 727 7473 743 735 7428 728 734 731 T4.14 74.12 73.43 1935
£103 £163 £25 13 £1.5 £147+082+1.73 £2.71 £ 1.4 1.3 £1.5 £216+£229 £2.07 £2.14
Crude protein b a a a a a a a b a a a a a a ¢

129 1470 151 151 154 146 1524 150 1288 157 146 147 1477 1493 14.97 10.04
+053+£038+062 £04 £051 2036048043 202 £043+£0.63 £052£0.17 £0.26 x0.31 20.53
Ether extract a a a a a a a’  a a a a a a a a b
s o 5.83 632 660 650 7.00 634 620 640 643 660 670 690 690 627 617 3.27
+040+£034204020404053£0222029£034+0,15+041+040+£082+025+025+032+0.04
Ash b b b b b b b b b b b b b b b a
‘ 480 483 520 480 460 448 457 477 554 430 500 560 406 4.57 493 731
036+ 022 £0.5 £0302042+£027+0.17+£027+£0.24 £0.35£0.50+0.70£0.27 £0.31 2 0.30 = 0.60
Gross energy (Keal/100g) b a a a a a a a a a a a a a a c
128.9 148.8 148.9 147.8 154.3 146.4 144.1 1468 143.1 152.2 146.7 149.3 1459 1455 145.1 88.27
+5.36 £4.91 6,15+ 508 +4.88 £ 6.67+449+:449+497£549+£636+7.65x518+530+£630%590

a, b and ¢ means in the same row with different superscript are significantly different (P < 0.05)

{1002) spaa.q puv uopnnn °f uvpddsq
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Figure (4) Effect of (a} distary
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Table (7) Hepatosomatic index, hematological characteristics and content of some serum constituents of hybrid tilapia

Crude protein level 25% 30%
Test protein sourcecontrol  corn gluten meal sesame seed meal control corn gluten meal sesame seed meal
plant protein as % of total protein 0 40 60 80 40 60 80 0 40 60 80 40 60 80
Hepatosomatic index % b b a a c ab ab c c ab a ¢ c be

220 2,13 £2.60 £2.51 £2.02 £238 £245 £205 £2.01 £230 £242 £205 £ 198 £209 +
038 035 028 022 045 031 050 024 031 040 029 021 027 018

Hematotogy

Hematocrit value % 3182 31.80+£31.2 £31.3 £33.07+328 £ 3207 3133 31.2 £31.0 £313 £ 32,71 30.63 3146
+263 197 209 197 235 237 4218 209 1,7 263 251 =159 x215 263

Haemoglobin value, g/1060ml 830 £821 £790 £752 +817 £787 +743 835 £821 +813 £772 +798 £7.76 £ 751 £
197 087 043 052 151 184 112 155 09 069 034 164 089 047

Mean corpuscular haemoglobin 26.14 259 £250 £236 = 2478 2404 2328 2671 2671 260 £24.7 = 2445 2536 2376

concentration, g/100ml +£2.13 251 237 137 £203 187 £2.76 =198 185 152 255 =£1.74 +£23 <246

Serum analysis

Total serum protein, g/100ml a a ab b ab a b a a a b ab a b

551 £572 £ 484 £42] £508 516 £4.02 £549 5091 £ 522 +4.08 £4.86 +558 £+422 =
1.08 073 051 080 085 069 03% 103 061 051 073 043 060 081
Triglycerides mg/100ml ab ab be cd ab c cd a ab be d a be d
2448+ 2300 226.0£222.0£241.7 £222.0£219.3 £ 253.7 247.0 2382 205.8+ 260.7 2354 £214.2
9.59 +10.04 11.8 98 982 B804 6.85 +1034 £11.03 £1092 125 =*10.52 858 8.59
a, b, ¢ and d means in the same row with different superscript are significantly different (P < 0.05)
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Zo

Table 8. Predict equation of linear regression between % test plant protein source in the dief and each of vartous experimental

parameters
Test protein source Corn gluten meal Sesame seed meal

parameters a b r a b r
Weight gain 242,55 -0.015 -0.73 208.66 ~0.013 -0.944%
Specific growth rate 1.3 -0.008 -0.70 1.23 -0.007 -(.92%*
percentage weight gain 459.66 -0.009 -0.38 507.82 -0.010 -0.93%+*
feed conversion ratio 1.74 0.009 0.66 1.83 0.01 0.80%+
feed conversion efficiency 5732 -0.069 -0.66 54.59 -0.010 -0.80%*
protein efficiency ratio 23 -0.01 -0.80* 2.18 0013 -0.81*
Energy conversion efficiency 19.09 -(.009 -0.67 18.1 -0.010 - 0.89%+
Specific growth rate in body protein 1.45 -0.008 -0.80% 13 - 0.006 -0.89%»
protein retained 37.55 -0.013 -0.89* 32,48 -0.011 -0.76%
Energy retained 29.01 -0.008 -0.72 26.96 -0.010 -0.89%+
Chemical body protein 15.77 -0.001 -0.50 14.56 0.0006 0.52
Chemical body gross energy 145.2 0.0001 -0.07 146.11 -0.00008 -0.16
Hepatosomatic index 1.83 0.006 0.71 229 -0.002 -0.24
Hematocerit value 31.68 -(.0003 -0.44 3427 -0.003 -0.70
Haemoglobin value 8.61 -(.002 -0.70 8.67 ~0.00] -(.944+
Mean corpuscular hemo. Conc, 27.21 -0.002 -0.52 25.46 -0.006 -0.49
Total serum protein 7.66 -0.011 -(0.90*#* 6.03 -0.004 H58
Triglycerides 260.57 -0.003 -0.52 277.95 -0,006 -0.78*

* Significant level (P < 0.05)
** Significant level (P < 0.01)
A: Intercept o: Slope

r: Correlation coefficient

Appunuvty-ry
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oxygen transport capacity, however, it
should be used with caution so that it is
more resiricted to the intracellular micro
environmental adjustments of oxygen
transport.

These results of table (7) show that
total serum protein values were negatively
related to the level of dietary plant
protein. In contrast, Alexis et al., (1986),
revealed that no correlation between the
level of the carob seed germ meal and
blood components (protein, lipid and
glucose) could be established.

Triglycerides  content of serum
decreased significantly (P <0.05) as the
percentage of corn gluten meal or sesame
seed meal increased in the diet (Table 7).
It has been observed in yellowtail by
Shimeno et al, (1993)and Regost et al,,
(1999) in turbot (Psefta maxima) who
found decline in plasma ftriglycerides
concentration with increasing dietary comn
gluten meal levels.

Correlation between percentage corn
gluten meal and sesame seed meal in the
diet and various experimental parameters
presented in Table (8). The predicted
equation of some parameters suggested
that a positive correlation was found
between percentage corn gluten meal in
the diet and feed conversion ratio, also
with hepatosomatic index. However,
protein efficiency ratio, protein retained,
specific growth rate of protein and total
serum protein were negatively (P < 0.05)
correlated with the percentage of corn
gluten meal in the diet.

On the other hand, percentage sesame
seed meal had significant (P < 0.05)
positive correlation with feed conversion
ratio and body protein, however,
significant (P < 0.05) negative correlation
was found with weight gain, specific
growth rate, percentage weight gain, feed
conversion efficiency, protein efficiency
ratio, energy conversion efficiency,
specific growth rate in body protein,
protein  retained, energy retained,

haemoglobin concentration and
trighycerides in serum. In this connection,
Lee and Putnam (1973) whose found a
positive correlation between hepato-
somatic index and the protein contents of
the diet. Also Alexis et al., (1986) found
that the positive correlation observed
between the carob seed germ meal level
in the diet and hepatosomatic index,
however the growth of Salmo gairdneri
was negatively correlated with carob seed
germ meal content of the diet.

Based on the results obtained in this
study it could be recommended that corn
gluten meal can be incorporated in hybrid
tilapia diets to replace 40 to 60% of the
dietary protein when diets contain 25 and
30% crude protein. On the other hand,
sesame seed meal could replace 40% of
the dietary protein in hybrid tilapia diets
containing 25% crude protein.
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