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SUMMARY

The proximate composition, essential amino acids profile, acceptability.
digestibility of roasted whole canola seeds (WCS) and possibility of its
inclusion in Tilapia (Oreochromis niloticus) fingerlings diets were
studied. Results of chemical analysis on dry matter basis were 24.5,
38.7. 11.4, 0.35, 0.40 % for CP, EE, CI'. Ca, total P % respectively and
3453 K cal /kg (GL). Essential amino acids % of its protein were 7,24,
3.32, 421, 8.53, 7.06, 1.87, 4.64, 543, L.78, and 5.38 for arginine,
histidine, isolcucine, leucine, lysine, methionine, phenylalanine,
threonine, tryptophan and valine rspectively. A pilot experiment durated
for 25 days on 50 tilapia fish in which full-fat canola seeds were fed as a
sole dietary ingredient revealed  digestible coefficient (DC) of 78.16,
77.43 | 81.32, 74.46. 73.55, 78.23, 57.14 and 52.50 % [or organic matter
(OM), CP, LE, CF, NFE, GE, Ca and P, respectively. To study the
possibility of partial replacing of dietary protein by WCS protein, an
experiment was done to investigate the growth performance traits as well
as some nutrients utilization of tilapia (oreochromis niloticus)
lingerlings fed on diets in which (25 and 50%) of both SBM and I'M
protein were replaced by WCS protein. The results demonstrated that
groups of fish fed on diets in which 25 and 50% of SBM protein were
replaced by WCS protein revealed no significant differences in weight
gain, feed conversion and protein efficiency ratio compared with fish fed
on the control dict. On the other hand fish fed on diet in which 25% of
FM  protein was replaced by WCS protein recorded significant
improvement in the samc parameters, however higher level of
replacement (50%) showed significant negative effects on the same traits
compared with fish fed on the control diet.

Key words: Canola seed. nutritive value, digestibility, inclusion rate,
tilapia, diets

INTRODUCTION

The limited feed resources encounters many problems in Egypt
as well as in countries of similar conditions. The gap ol animal feeds in
Egypt which were alrcady evaluated by 4 — 6 million tons of concentrate
feed mixtures represents about 3 - 4 million metric tons of TDN (El-
Shinnavry, 1990). Conscquently, the average consumption of meat and
meat products is reduced t 12 g/Capita/day as compared by the
universal corresponding average. 28 g/Capita/day (FAO. 1991),
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Since aquafeeds gencrally represent the largest single cost item
of most semi-intensive and intensive farming operations. usally
accounting between 30 and 60 % ol total farm production costs (Chong,
1992). so. the selection of feed ingredients for use within an aquafeed
will play a major rolc in dictating its ultimate nutritional and cconomic
sticeess [or a farmed fish or shrimp (Tacon, 1992).

Commercial tilapia dicts contain variable but high contents of
protein (25-50%) most of which is usually supplicd by soybean and fish
meals (Fl- Banna et al, 1994). Because of the complementary
relationship between the nitrogenous feedstuffs and cereals. soybean
meal (SBM) the universally accepted as the most important protein
supplement  in livestock feeds, arc becoming increasingly expensive and
sometimes inadequate. Fish meal (FM) quality and prices arc variable,
and the global supply is declining despite the increasing demand (Higgs
¢t al., 1995), a situation which encouraged many rescarchers to fined
other alternative protein sources that can replace both ingredients in
animal diets.

Successful attempts to reptace SBM in a particular manner by
other vegetable protein supplements as corn gluten (Hepher. 1988; El-
Banna et al., 1994). sunflower, cottonseed and linseed protein ( Abdul-
Aziz etal., 1999) in fish diet and nigella meal (Radwan et al., 2001) for
poultry. Substituting FM by other animal protein sources as milk or
whey powder (Meske etal., 1977), feather and meat meal (Tiews et al.,
1976), poultry by-products (Osman, 198R) in fish diets, meat and bone
meal (Abdel-Hafcez gt al., 1995) in poultry dicts, or by vegetable protein
source as SBM (Pantha, 1982; Hossain and Jauncey. 1989) for tish diets
and Nabila et al. (1993) in poultry diets, were investigated.

Canola seeds, the desert cultivated oil-bearing seeds, may offer a
fairly cheap, non conventional protein supplement as a partial substitute
for the traditional nitrogenous feedstuffs. Higgs ctal. (1993) reported
that rapesceds or canola seeds arc highly available commodities and less
costly per unit protein and canola protein products are protein potentially
excellent alternatives for finfish diets. Whole canola sceds (full fat
sceds) were evaluated successfully as alternative protein supplement for
broilers (Nwokolo and Sim, 1989), laycrs (Chprian and Sim, 1991).
fattened lambs (Betit et al., 1997 and 1999), and ostrich (Brand ct al..
1998). On the other hand. whole canola seeds (WCS) could be used as
energetic feedstul! and omega - 3 fatty acids (FAs) source. Cherian and
Sim (1991) demonstrated an increase in omega - 3 FAs content of eggs,
embryos, and chicks of laying hens led diet contained 16% WCS.
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Mareover, the use of WCS as a source of omega - 3 F'As in rations for
turkeys was assessed in 12-week-old Nicholas heavy turkeys by Ajuyah
¢t al. (1993). They repoted that dietary C18: 3 — omega from WCS was
readily absorbed and converted to its longer chain metabolites (C20: 5
omega - 3. C22: S omega - 3.and C22: 6 omega — 3) prior to tissues
deposition.

Canola meal (defattened seeds) was evaluated for fish feeding in
particular substitution to FM or SBM (Davies etal, 1990 Lim ctal.,
1997: Abdul-Aziz et al., 1999; and Soares et al., 2000).

The digestibility of whole canola seeds by tilapia and the effect
of its inclusion in tilapia dicts were not recorded in the available
literature, Therefore, the present study was designed to investigate the
digestibility of WCS when fed as a sole dietary ingredient to tilapia.
Also, the tilapia performances was assessed when fed on diets in which
SBM or FM was substituted by WCS at levels of 25 or 50 % on crude
protein equivalent basis.

MATERIALS and METHODS

1- Analytical procedures:

Proximate analysis of roasted WCS and other dietary ingredients
as well as lecal samples were done according to AOAC (1990). Gross
encrgy (GL) content was determined by bomb calorimeter according to
Nijkamp (1969) and (1971). Essential amino acids profile of WCS were
obtained after acid hydrolysis (24 hours in 6N HCT, at 110° C) using an
amino acid analyzer (Modle, 120¢ analyzer Backman) according to the
method described by Cross et al. (1975). Tryptophan was measured
separately according to Matheson (1974) at Faculty ol Agriculture, Cairo
university, Egypt, central laboratory (Tables 1 and 2).

Table 1: Essential amino acid profile as a pereentage of whole canola seeds protein

Amino acid Y% of WCS protein
Argining 7.24
Histidine 3.32
Tsoleucine 4.21 f]
Leucine 8.53

Lysine 7.06
Methionine 1.87

Phenyl alanine 4.64
Threonine 5,43
Tryprophan 1.78

Valine 5.38
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_Tuble 2: Chemical composition of the used feed ingredients { dry matter basis)

| Ingredients Whole = Soybean | Yellow Fish Wheat |
Analyzed tems | canola meal | corn meal bran

- seed | (44 %) (72%) ]
Crude protein % 24.5 442 9.8 71.9 i3.2
Gross energy | 34353 4178 3882 5072 ! 3702

| {Keal / Ko} ' )
Ether extract % 387 19 | 38 84 3.4
Crade fiber % 4 [ 39 | 27 06 -

Ca% 0.35 028 | 0.03 2.49 0.15 |
TP % 0.40 063 | 031 T 192 | 122

2- Digestibility study:

Whole canola seeds was roasted for 30 minutes as described by
‘Teleb et al. (1992} for soybean roasting Lo destroy any toxic substances
which may be present in the raw seeds. then the sceds were finely
ground. The digestibility of sceds when used as the sole dietary
ingredient  was then determined using 350 tilapia fingerlings
{Orcochromis niloticus) with an average weight of 30 = 1.5 g. They were
randomly stocked as 2 replicates in two glass aquaria (180 L) each of 25
at Fish Culture Research Station, El-Kanater El-Khiria, Kalubia, Egypt.
During the experimental period, water temperature, pH, and dissolved
oxygen were maintained within the optimum levels for tilapia (Hepher,
1988). and the tap water was treated by antichlor reagent (Boyed, 1979).

Fish were starved for 48 hours before the beginning of the
experiment, then acclimatized gradually to the finely ground WCS for a
period of 2 weeks. WCS was fed at a ratc of 3 % of live body weight
(LBW). During the fecal collection period which lasted for 10 days the
fecal samples were colleeted using siphoning technigue (Abdel-Ghany,
1993). Chromic oxide was added at a level of 0.5 % to WCS as an
indicator and measured in the fecal samples (Furukawa and Tankahara,
1966),

3- Experimental Study:

‘The efficiency of partial substitution of both SBM and FM (at 25
and 50% on an cquivalent crude protein basis) by WCS in tilapia
(Oreochromis  niloticus) diets were experimentally evaluated using a
total of 400 tilapia fingerlings of average 28.75 ¢ LBW. Fish were
allocated into S equal groups. 80/ each and distributed in 5 fiber glass
water tanks ol one cubic meter capacity, and maintained for two weeks
acclimatization period before starting a 10-week trial. For the first and
second groups, the WCS replaced 25 and 50 % of the SBM protein while
for the third and fourth ones, it replaced the FM at the same replacement
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percentages but the 5™ group was considered as control and fed on a
WCS - free dict. The dietary ingredients were chemically analyzed for
the different nutrients (Table 2) and the five diets were formulated on
iso-nitrogenous and semi-iso-caloric basis (Table 3) to fulfill the nutrient
requirements for tilapia (NRC, 1993). Fish was weighed bi-weekly to
adjust the daily feed accordingly to a rate of 3 % of LBW and the
amount of feed was offered twice a day at 9.00 am and 3.00 pm. and at
the end of the experiment the body weight gain (BWG). feed conversion
ratio (FCR) and protein efficiency ratio (PER) were calculated.

Table 3: Physical and chemial composition of the experimental diets

Diet l Substitution % 5
. Control

Tngrediont Soybcan meal | Fish meal
‘ s | s s 0

Physical composition ]
| EM (72%) [ 30T 21 [ 15 10 2
[SBM(@4%) | 20 | 13 26| 30 25

Canola sceds I L 2 15 28 | 0

Yellow corn 24 14 154 6 7
_Wheat bran 20 26 23 22 sy SOk

Corn oil e 0 1] 0. 4 |
| Vitamin mix* z2 L2 2 2 B

Mineral mix** 2 .. 5 @ 2 g_= 2 N

Chemical composition : ]

30.92 | 31.00 | 3074 [ 3078 | 3081
DG (Keal/Kg) | 42163 | 4313. | 42371 | 4334.7 43254
7

| LE % 861 [ 1176 | &7l 12.94 762 |
[ CF% 544 | 670 | 653 7.64 4.57

Ca% 0.60 | 060 | 053 | 046 0.58 |
AP % 044 | 045 | 044 | 04l 042
| Mcthionine®% | 0.66_| 0.68 | 0.60 0.55 0.65
[Lysine% | 208 | 214 | 204 | 205 2.04

“Lach Kg of the formulated vitamin mix. contains 4000000 1.1, Vit. A, 8000 i.U.
VitDd. 1000 mg Vit E, 1000 mg VitK, 10 g Vir. C, 2000 mg Vit. B, 1000 mg
Vit.B, 100 mg VitB,, 3 mg VitB;y, 500 mg folacin, 5000 mg pantothenic acid.
and 5000 mg niacin.

**Each Kg of the formulated mineral mix. contains Ca 125 g P 90 g, Fe 2500 mg, Cu

2000mg. Mn 6000 mg, [. 200 mg, Sc 100 mg, Zn 4000 mg. and Na Cl 250g.

4- Statistical analysis:
‘The obtained data were statistically analyzed using one way
ANOV A test (Snedecor and Cochran. 1989).
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RESULTS and DISCUSSION
Chemical composition and digestibility study:

The proximate composition of roasted whole canola seeds
demonstrated 24.5, 38.7. 11.4, 0.35, 0.40 for CP, EE. CF, Ca and total P
% respectively and 5453.6 Kcal (GE)/ Kg diet. Feeding on WCS asa
sole dictary ingredient proved that it is highly acceptable and palatable
for tilapia ( oreachromis niloticus) fingerlings and the digestibility study
ol WCS demonstrated that digestion coelficient of OM, CP, EE, CF,
NFE, GE, Ca and P, were 78.16, 77.43, 81.32, 74.46, 73.55. 78.23, 57.14
and 32.50% respectively (Table 4). Unfortunately, there is no available
data concerming the digestibility of WCS in tilapia to justify our
findings, however Bett et al. (1999) found that digestibility of ADF and
NDF of WCS are significantly higher than those of SBM (60.11 Vs
46.84) and (54.19Vs 45.84) respectively, and there was no significant
difference in the DM, CP, and GE digestibility of WCS and SBM in
lambs. Generally, there is considerable variation in nutrients digestibility
of various feedstuffs cxists among fish specics and under different
cnvironmental conditions (Lovell, 1977). Morcover, the digestibility of
feed when uscd as a sole dietary ingredient usually differs than its
digestibility when fed ina complete diet, besides, the results of nutrient
digestibility in fish are usually contradictory due Lo the dilference in
methods used in collection of feed samples (Hanley, 1987) and there is a
possibility that fish have the ability to select dict components (pick and
expel) by their mouth before swallowing (Popma, 1982).

Table 4: Results of chemical analysis of feces and digestion coefTicient of WCS
nutrients in the digestibility Study using indicator*method.

OM** | CP | EE | CF | NFE GE Ca P |
Nutrients Yo Yo % %o Yo (Keal / Yo %
i . Kg dict) B
Chemical 88.7 | 245 | 387 1.4 14.1 5453.6 0.35 0.40
| composition [
| of WCS =
Chemical b 255 F3 9.5 38 49 1340.3 0.15 0.1
composition
of feces B i |
Thigestion 78.16 | 7743 | 8132 | 7446 | 73.55 | 78.23 $7.14 | 52.50
coelficient of | |
nutrients | |

* Cry O3 (0.5 % in feed and 0.657 % in feces) was used as indicator and the digestion
caefficient of nutrients was calculated according to the equation of Cho ctal.({ 1982)
DC = 100- ( Nutcaria fses e cator n feed X 100)

Nutrieat in feedd Inhseator s feces

“o O\ = peyanic matter




Assiut Vet Med, J. Vol 46 No. 91, October 2001

Experimental Study:

The growth performance traits as well as the nutrients utilized by
tilapia (oreochromis niloticus) fingerlings fed on dics in which WCS
replaced (25 or 50%) of either SBM or FM  protein are presented in
(Table S). Results demonstrated that groups of fish fed on diets in which
25 and 50% of SBM protein were replaced by WCS protein revealed no
significant differences (p 0.05) inweight gain (22.4 and 20.8 vs 22.4),
feed conversion (1.58 and 1.72 vs 1.60) and protein cfficiency ratio
(211 and 194 ys 2.12) compared with fish fed on control diet.
Davies et al. (1990), found that the best results were achicved when
[5% rapesced meal replacing soybean meal while higher inclusion levels
led to progressively poorer performance, on the other hand, Abdul-Aziz
et al. (1999) found that fish fed on diets containing 25% soybean or
rapesced protein showed hetter live weight gain, specific growth rate,
feed conversion ratio, protein efficiency ratio and energy retention value
than those fed on sunflower or cottonseed diets and the lowest values
were observed with the linsced dict.

Table 5: Liffect of WCS particular substitution to SBM and FM in
[ilapia diet on growth performances of tilapia at the end of experimental period
e LN = alper o

| Dietary treatment | Substitution %
' b ——————— | Control
| Parameter Soybean meal L ¥ish meal
25 50 | 25 50 !
Initial BW 28.1 28.7 27.7 29.4 I 28.0 £0.55
L ()¢ fish +0.65 | £0.55 | =0.80 | +0.60 |
Iinal BW 505 | 495 345 49.0° | 50.4°£040
(@/Fish | 1030 | 2025 | =035 | 2050 | B
Gain 2.4 20.8*‘1 268" | 196° | 22472056
(g)/fsh B 1052 | 042 | 2065 | £0.30
Feed intake ' 3537 | 3597 | 3836 | 3528 | 358
gV fish T B - PR
IICR : 1.58 L.72_ | 143 180 [ 160 |
[ PER® — 211 | 194 [ 25 T 109 | 212 |
| Survival % 100 [ 100 100 | 100 | o0 |

a, b, ¢: rows with different superscripts are significantly different at P < 05,
PER (protein cfficiency ratio) = Weight gain {gm)
Protein intake (gm)

The fish fed on diet in which 25% of FM protein was replaced by
WCS protein revealed significant increase (p 0.05) in weight gain (26.8
vs 224), feed conversion (1.43 ¥s 1.60) and protein cificiency
ratio2.52 vs 2.12), however higher level of replacement (50%)
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negatively affected (p 0.05) the same growth parameters, weight gain
(19.6 vs 22.4), feed conversion (1.80 vs 1.60) and protein efficiency
ratio (1.99 vs 2.12 ). This negative effect could be explained on the basis
that Tilapias in genecral are omnivorous fish with tendency to
herbivorous side. Alkholy and Abdel-Malek (1972) reported that the
microscopical cxamination of the alimentary tract contents of tilapias
demonstrated that these fish were omnivorous, eating both vegetable and
animal materials, however, plant components were the most
predominant feed items for both sexes of tilapia 78.88% in males and
85.20 in females. Jauncey and Ross (1982) found that S. niloticus are
omnivorous fed predominantly on phytoplanktons.

Morcover, Higgs etal. (1993) reported that canola sceds protein
products arc potentially excellent altermative for finfish dicts, The
cssential amino acids % of its protein were 7.24, 3.32, 4.21. .53, 7.06,
1.87. 4.64, 543, 1.78, and 5.58 for arginine. histidine, isoleucine,
leucine, lysine, methionine, phenylalanine, threonine, trytophan and
valine respectively. These values were more or less comparable with
FAAs profile for protein of full fat soybean seeds calculated on the basis
of 38 % CP content, as the value reported in the NRC (1993) are 7.97,
2.82, 5.34, 8.61.7.05. 1.37, 5.55.4.37, 1.68 and 5.31 for the same amino
acids in the same order respectively, Amino acid profile of canola
protein indicated high nutritional quality for use. not only for livestock,
but also in products for young and adult human being (Klockeman ct al..
1997). The nutritive value and acceptable dietary concentration of canola
meal as protcin supplement in shrimp diet was evaluated by Lim et al
(1997). who found that the canola meal comprised protein 150, 300, 430
o /Kg in a basal (practical) diet by replacement of one third, two thirds
or all of menhaden meal protein. Shrimp fed on diets in which canola
protein comprised protein 45 % and 30 % exhibited significant reduction
in growth and feed intake compared with thosc fed on the basal diet.
Percentage of survival and final whole body level of protein, minerals
and thyroid hormones were nol significantly affected by dietary
trcatment. In  the same study. they suggested that channel catfish can be
fed on diets containing up to 31 % canola meal without adverse effects
on growth or body composition. The higher inclusion rate lowered the
percentage live weight gain, possibly due to reduced palatability of the
diet (Webster ct al.. 1997), adverse effect of phytate phosphorus source
in canola mecal which counter attacked by using phytase ©
concomitantly minimize phosphorus  discharge  and increase its
availability for rainbow trout (Forster et al.. 1999). or may be due to the
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high sulphur content (1.14 %) of canola meal that has been reported to
reduce growth performances as a result of Ca metabolism impairment,
which can be partially alleviated by the addition of Ca 10 the dict
(Summers.  19935).  Towever. Soares ct al. (2000} reported that
replacement  of 100 % protein from SBM by canola meal or inclusion of
43.12 % of canola meal, in isonitogenous, and of cqual Ca and P diets
tor piavucu fry. produced better growth. protein efficiency and survival
rate.

In conclusion the present work suggests that roasted WCS is
highly acceptable and palatable dictary ingredient for Tilapias and
promoted reasonable growth, when replaced sovbean or fish meal meai
ata level up o 50% of SBM and 25% of fish meal.
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