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SUMMARY

The digestibility of corn gluten meal (CGM) and
possibility of its inclusion in tilapia diets were
stadied in two steps. Firstly, CGM was fed as a
sole dietary ingredient to tilapia and showed
digesubility coefficient (DC) of 86.32, 82.2 and
748 % for CP , EE ang GE, respectively.
Secondly, an experimental study was done to
investigate the effect of CGM inclusion rate (25,
50 and 100 %) in fish diets replacing either
sovbean meal (SBM) or fish meal (FM) on tilapia
performance. In addition, the DC of such diets
was determined. Tilapia fed on diets contained
CGM (especially at high inclusion rate) did not
perform well as those fed on SBM-FM control
diet. Although 25 % replacing level of SBM by
CGM surpassed all dietary treatments in CP and
EE digestibility. It can be concluded that, CGM
can successfully replaces either SBM or FM in
fish diets up 10 25% of the total protein in case of
their shortage.

INTRODUCTION

The primary aim of fish farming is to maximize
survival and growth at a minimal cost.
Nutritionally adequate and low cost diets have
always been one of the most important goals for
seccessful fish culturing in many developing
couptries. Commercial tilapia diets contain
variable but high amounts of protein (25-50 %)
most of which is usually supplied by fish and
soybean meals. Since good quality fish and
suybean meals are becoming increasingly
expensive and sometimes difficult to be obtained;
a satuation which encouraged many research
workers 1o find other alternative protein sources
that can, at Jeast partially, replace both ingredients
10 fish diets.
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Replacement of fish meal by other animal-protein
rich sources as milk or whey powder (Meske et
al,, 1977), feather and meat meal (Tiews et al.,
1976), single cell protein (Atack et al., 1979) and
poultry by-products (Osman 1988) were
experimented.

On the other hand, most of the attempts to replace
fish meal by vegetable protein (SBM) had
adversly affected both growth rate and feed
conversion rate (Nose, 1971); Koops et al.,
(1976); Atack and Matty (1979); Viola et al,
(1980); Pantha (1982) and Hossain and Jauancey
(1989).

Corn gluten as a feed by-product was successfully
fed for many species; in particular, broilers and
layers (Castanon et al.,, 1990), in turkey hens
(Owings et al., 1988), and steers (Titgemeyer et
al., 1989). However, Lovell (1977) found that the
crude protein digestibility of corn gluten meal was
80 % in catfish when used as a sole dietary
ingredient, whereas, it was 89% when used at
level of 21.7% of the diet. Moreover, Hepher
(1988) cited that net portein utilization and
Biological value of corn gluten in fish diet were
35 and 36 to 55% ; repectively.

The digestibility of corn gluten and the possibility
of its inclusio in tilapia diets are not recorded in
the available literature. Therefore, two studies
were conducted; first to determine the digestibility
of corn gluten when fed as a sole dietary
ingredient to tilapia. The Second lo assess the
tilapia performance when fed on diets in which
soybean or fish meals were replaced with corn
gluten at levels of 25, 50 and 100% . Also, the
digestibility of such diets was evaluated.
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MATERIALS AND METHODS

Preliminary study on corn gluten menl
digestibitity in tilapia:

Aimed at the determination of digestibility of corn
gluten when used as a sole dietary ingredient,
thirty tilapia fingerlings (Orechromis mloticus)
with an average weight of 20.0 £ 1.3 g were used.
They were randomly stocked in two glass aquarla
(120 L) cach of 15 at Fish culture Research
Station at El-Kanater El-Khaitia. During the
experimental period, water temperature, pH, and
dissolved oxygen were mentained within the
opumum recommended values for tilapia; Heher
(1988). Tap water treated be antichlor reagent
accoeding 10 Boyd (1979) was used. Fich were
starved for 48 hours before the begining of the
experiment thea fish were acclimatized gradually
1o corn gluten meal (CGM) for a period of two
wecks. Fine ground CGM was fed at a rate of 5%
of life body weight (LBW) daily according to
El-Banna (1991) Chromic oxide was added at a
level of 0.5 % 10 CGM an indicator. Faecal
collection penod lasted for ten days during which
faccal samples were collected using siphoning
technique as described by Abd-El-Ghany(1993).
The concestration of chromic oxide was measured
in CGM 2nd {accal samples spectophotometrically
by the metbod of Furukawa and Tankahara
{1966). The proximate chemical analysis of CGM
sad faccal samples was done according 10 AOAC.
(1980). Gross energy (GE) of the diet and faccl
sampies was detesmined using a bomb claorimeter
accosding 10 Nykamp (1971).

Caleulation of digesubility coelficient (DC) of
differemt mutrients was done as described by
Hepher (1988), GE was calculated as mentioned
by Abd-El- Ghany (1993,

Experimental study:

VAN allempt was made 10 investigate the esclulness
of the sutrivonal infonmation oblained from
digesubility study done with diets containing
large quantities of COM i an caperimental siudy.
Seven asopitrogensus  and  equacaloric
experumental dicts weie formulsted o fulfill the
requirement (El-Banaa, 19915 The chemical
analysis of diet ingredients (1able 1) was the basis
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used in formulating those diets.

CGM replaced either soybean meal (SBM) ar
meal (M) at levels of 25, 50 and 100% ,
the control diet contained both SBM and FY
the main protein sources (table 2). TIIJJ
fingerlings with an average 1.6 = 0.2 g
alloted into 7 equal duplicate geoups each of |
Faculty of Veterinary Medicine, Cairo Unive
Two weeks before starting the 8- =
performance trial; fish were stocked in the «
type of glass aquaria and under similar ecolc
conditions as mentioned in the preliminary
for acclimatization.

Fish were weighed biweckly and the daily
was adjusted accordingly to a rate of 5%
daily and the amount of feed was offered n
daily at 9.00 a. m. and 3 p.m. The used param
to evaluate fish performance were body we
gain, feed conversion ration (FCR) aad
percentage weight gain claculated from the
weight.

At the end of 8-weeks experimental pene
digestibility trial for the previously forme!
experimental diets was conducted using the
technique mentioned before, in the Fish
Research Station at El-Kanater El-Kbh
Statistical analysis was done acording to sa¢
and Cochran (1980).

RESULTS AND DISCUSSION ‘
Preliminary study:

The results of digestibility coetficient (D¢
CGM as a sole dietary ingredient were S¢.2
74.8% for CP, EE and EE, respectively .
result of DC of CP obtained throug!
digestibility trial in which CGM was ysed!
single dictary ingredient was closely rela®
that reported by Lovell (1977) i catiish (

Unfourtunately, htere is no available

concerming CGM digestibihty i tlapia o

such findings. In general, considerable

in nutrient digestibility of vanious feedstuy s
among fish species and under Jui¥
environmental conditions (hovell, 1977).
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Table (1): Chemical composition (%) of ingredients used in
tormulating the experimental diets.

lagredicat  Fishemal  Soybean meal Yellow corn Com gluten
liem

Qrude protein 71.93 44.15 9.80 16.43
Tther extract 841 1.23 382 1.34
Crude fiber o 5.80 161 2.50
Ash 1050 6.10 1.31 3.52
Experimental study:

The effect of replacing SBM or FM by CGM on
- tllapia performance are presented in table (3) .

Fish fed the SBM-FM diet showed the highest
final body weight (14.08 g) body gain (12.45 p)
and good feed conversio ratio (1.28) during the
8-weeks experimental period . replacing of SBM
or FM by CGM had always induced a negative
effect on tilapia performance traits specially at
higher levels of inclusion (50 and 100 %). The
replacement of sbm or FM at levels of 50 and 100
% had induced significantly (P < 0.05) lower final
body weight compared the SBM-FM control diet.
The partial replacement (25%) of either SBM or
FM by CGM had the mildest adverse elfect on the
body weight gain (10.89, 11.05 vs g,
respectivley), while feed conversion results were

Table (2): The composition and proximate analysis of the experimental diets.

Substitution %
< Control
et SBM Fish Meal SBM-FM
Ingredient diet
25 50 100 25 50 100

Fish meal 3J0.5 30.0 29.0 23.2 15.5 v 3o
SBM 30,0 20,0 = 40.0 40.0 41.0 40.0
Yellow corn 255 26.0 270 20.5 16.8 5.0 25.0
Corn gluten 10.0 20.0 40.0 123 23.7 49.0 i
Corn oil S & - o - 1.0 -
Mineral premix* 2.0 20 2.0 2.0 2.0 20 2.0
Vit. premix** 2.0 2.0 2.0 2.0 2.0 2.0 2.0
Tetal 100 100 100 100 100 100 100
Proximate analysis %
C.P 42.07 41.99 41.84 41.83 41.26 4131 42.15
EE 4.17 4.25 447 352 J.01 2.95 4.03
Calculated analysis
Methionine 0.95 1.00 1.12 0.87 0.82 0.77 0.89
Lysine 2.58 239 1.96 247 2.51 1.52 .19
Tryptophan 0.47 0.43 034 0.48 0.44 037 0.55
ME (Kecal/Kg)*** 3397 34309 34728 3367.6 A354.6 3400.6 3329
Carp 8075 8171 83.00 81.50 8130 8230 79.10

* Each kg of mineral premix contains Ca 125 gm, P 90 gm, Fe 25000 ing, Cu 2000 mg, Mn 60000 mg, |

200 mg, Se 100 mg. Zn 40000 mg and Nacl 250 mg.

** Each kg vitamin premix contains Vit. A 4000,000 . U., Vit. D 8000 1. U,, Vit. E 1000 mg, vit B1 2000
mg; B2 10000 mg, B6 100mg Vit K 1000 mg, B12 3Img, Vit, C 10mg. Folic acid 500 mg .Pantothenic acid

5000mg and Niacine amide 5000 mg.
*** Calculated as described by El-Banna (1991).
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closely reiated as compared with SBM-FM diet
(1.25, 1.27 vs 128, respectiviey). The percentage
increase of weight gain suportedthe previous
results of wwight gain and [ish fed SBM-FM diet
showed the highest increase followed by the fish
fed on the dicts where CGM replaces 25 % of
cither SBM or FM. The higher inclusion rates of
COM (50 and 100%) reduce the percentage
weight gain dramatically.

Tuble (3): Effect of replacing Soybean meal and fish meal by corn gluten meal on tilapia productive per-

all dietary treatments in CP digestiblity 7
was insignificant difference observed in €2
and GE digestibility when CGM had replaces
at levels of 25, 50 mand 100% compared

SBM-FM diet.

The obtained data suggested that there 15 75 1
link between the nutrient digestibility a=2
tilapia performance, many factors maj

formance.
Substitution % Contred |
Parameters SDM FM SBM-FM
diet
2% 50 100 25 50 100

An. wnital 157 1.7 1.652 1.612 1.594 1.693 1.653
weight (g =032 =028 =031 +0.26 =0.21 =033 =0.11
Ax. finsl 12s51®  pase 9.88d | j2.66b 1057¢ 1039¢ 14.08%
weight (g =174 =128 + 122 +133 =0.97 +0.93 =032
qu weighit 1084 938 823 11,05 8.98 8.70 1248
gaim (g
Total feed consump. gl 13S0 1379 12.66 14.06 13.76 12.06 1597
As. dally BT 0.168 0.147 0.197 0.160 0.155 0229
gasn i
FCR 125 147 1.55 1.27 153 139 128
Woeight gain G199 8 | 6863 5648 5148 7533
%

*aby, & 8 Means ¢ 5D ko rows with different superseripts are significantly differed (P< 0.03). of

thae beutial weight.

Kesults of digesubulty of different experimental
diets e presesied 1o table (4), the digestibility
coelficient (DC) of CP. and EE was 7692 and
64.92 and 64.6 in fish fed the SBM-FM diet
which was Jower thao that of fish (ed COM a5 8
sole dictary ingredient The seplacement of SBM
st levels of 50 and 100% by COM showed slight
improvemest in DC of both CP and FE gom pased
with sBM-FM dict, while the GE showed valycs
especially at complete replacement Meaowhile,
25% replacing level of SBM by CGM surpassed
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contributed for such results:

1- The digestibility of feed when used &5 2
dictary ingredient is usually differ thaa
digestibility when fed in a complete dier 2-
results of nutrient digestibility in fish are
contradectory due to the difference in met
used for collection of feed samples |
vsslomach content) as well as faccal colien®
methods (siphoning, stripping and at
content) Hanly (1991) 3-there is a possibiliy &
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L teadiag o selected component of the diet as
plagd repvatadly prek and expel feed from theit
mouth detore swallowing (Bowen, 1978 and
Popma, 1982) unbike carnivorous fish that
swallow their food as a whole, Therefore the
Ggestibility wal alone s not a good parameter to
Asustn evaluating newly introduced feedstuft in
A autnnon, loag term teeding trials using
gradad devel of the new feedstuff under
Evesiigation are required o obtai a full nutritional
midrmations on its value,

Vadde ( & The digestibality cocllicient (%) of crude
peetein, Fiher extract and gross energy of the

eyperumcntal diets.

I Bypecimental diet | (0 EE GE

I SBM - FM diet | 78920 | gqq | sS4

E 1 6.0 + 89 + 4.8

:‘!! " t I ) " 5

! 28 8812 | ey | S2ab

i t 1l 1 0.1 52

i 8 saneb 6.3 50.40¢

' 8.1 A £ 4.1

!

‘ 1o Word | goq | dnaed
189 5.4 4.6

| DMasbuitution &

[ 3% 79.070 65.6 51.8ab

! 15.6 169 + 54

:

| 0 bE KU L R 48.6¢d

! 27.7 26.0 + 8.0

E 100 ':'1-&;" 640 | 4669

L . X + 48

abe & d Means (n=20) 2 SD of the same column
with ddferval superscripts are significatntly delMered
P < 0uf).

From the preseat investigation it can be concluded
e ulapaa fed on dicts contained CGM did not
perform well as those fed on the SBM-FM diet
wwomtrod), although, SBM substituation by CGM
howed improvement in both CP and EE
Ggestubiliy - So CGM can successfully replace
Cotlher SBM or FM up to 25% of their total protein
# case of the shortage as monitored by
petionmance data
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