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THE POTENTIAL OF COW BLOOD MEAL-RUMEN CONTENT BLEND AS PARTIAL OR
COMPLETE REPLACEMENT FOR FISHMEAL IN CLARIAS GARIEPINUS DIETS.

Olukunle, O.; V. O. Taiwo; M. C. Okonkwo; and G O. Agboola,
Department of Wildlife and Fisheries Management, University of Ibadan, Ibadan Nigeria.
Veterinary Department, University of Ibadan, Ibadan Nigeria.

Abstract

A-70-day study investigated the nutritional potential of cow blood rumen content blend., its effect on the growth
performance and hematological response of the fingerlings of Clarias gariepinus. Triplicate groups of ten C.
gariepinus fingerlings, average weight 0.79 + 0.20 g in 8L of water using 20 L- circular plastic tanks was fed with
five practical type diets containing 40% crude protein (CP). The diets had their dietary protein sourced from: (1).
100% fish meal (FM) +0% cow blood meal- ramen content blend (CBRB), (2) 25% FM + 75% CBRB: (3) 50% FM
+50% CBRB; (4) 25% FM + 75% CBRB; (5) 0% FM + 100% CBRB respectively. Fish feeding was done daily at
5% body weight but later reduced to 3% afier the fifth week. Blood samples were collected from 3 fish per treatment
atthe beginning and end of the experiment. The water quality was monitored through out the experiment.

The mean weight gain was highest (7.92g) in the fish fed diet 0f 25% CBRB inclusion and lowest (6.43g) in the
100% CBRB but no significant difference was observed between the MWG of fish fed diet 1(7.26 g) and 2(7.92 g).
The feed conversion (FCR) and Protein Efficiency Ratio (PER) were highest in the fish fed the (0% CBRB), (2.1.
0.85) respectively and lowest in the fish fed diet containing 100% CBRB (1.7, 0.69) respectively. There was no
significant difference (p<0.05) in the FCR and PER values of fish fed the control and diet 2, (2.0, 0.81), The water
quality in all the treatments did not vary cxcessively from the recommended values nor did the hematological
results showed any anaemic conditions.

KEY WORD: Cow blood meal-rumen content blend, Clarias gariepinus, growth performance, hematology.

nutritional potential.

Introduction

The increasingly high cost of fish production in the
tropics demands that alternative cheaper sources of
feed ingredients be investigated to reduce the current
dependence on costly conventional ingredients like
fishmeal. Cow blood meal (CBM) and Cow rumen
content (CRC) are animals' by-products, which have
great potentials as effective replacement. They are
readily available cheap protein sources recommended
in fish diet especially for catfish with particular
reference to Clarias gariepinus. Cow blood and rumen
contents are wasted at abattoirs when ruminants like
cow are slaughtered. However, raw blood meal has
been found to contain 80% water and 20% solids and is
very rich in protein. About 90% of its solid materials is
protein (Kumor, 1989). The other constituents are small
quantities of sugar, cholesterol, lecithin, fat, sodium,
potassium, calcium, magnesium, chlorine, and
phosphoric acid. Iron however, is present in
comparatively large amounts because of blood
component.

Conversely. rumen conteni (semi-digested)
food found in the first stomach of herbivorous animals),
when dry. contains between 10% - 20% protein,
depending on the pasture and diet (FAQ, 1989). Apart
from proteins, rumen content is rich in vitamins,
minerals and carbohydrate. It also has a small

percentage of fats. This makes the meal a useful
alternate to fishmeal and other protein supplements.
However, the quality of blood meal varies greatly due
to animals, The healthier the animals, the more the
protein content (Bekibele, 1992). Therefore, the use of
blood meal as fish feed could be cither beneficial or
disastrous, but if well processed and incorporated into
fish diet in a suitable proportion, dried blood meal will
compete favourably with fish meal in aquaculture
(Lovell, 1987).

The need to establish feeding standards for fish based
on experiments performed in the tropics utilizing
animal by-products has been well . emphasized
(Hastings and Dupree, 1976) and Otubusin and Anachi
(1987) and in growing awareness of the nuiritive value
of animal by-product (regarded a waste) as alternate
sources of feed ingredients, studies are needed to
provide useful data to complement the scanty
information on potentials of local feed materials
particularly animal by-products. Faturoti and Ayinla
(1998) stated that catfish C. gariepinus fingerlings do
well with crude protein content of between 37-40%
when grown in earthen ponds. Dupree and Huner
(1984) reported the protein requirement of different
fish species and a linear relationship was established
between fish weight gain and dietary protein at a range
of 20% - 40%. Shepherd (1992) investigated the
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optimal protein requirement for different fish species
and has shown surprisingly few differences He
observed that 35-45% crude protein in fish diets would
appear to safisfy most species. The observations of
these previous researchers engendered this
investigation 10 examine the potential of cow blood
rumen content blend (CBRB) as a partial or complete
replacement for fishmeal in the diet of C. gariepinus.

Materials and Methods

The cow blood collected from an abattoir was absorbed
in wheat bran (v/v), sun-dried for 4 days and
subsequently ground to a meal. The rumen content
from slaughtered cows was also collected from an
abattoir, sun dried for 6 days and ground (Kumor,
1989). Five experimental diets were prepared with diet
1 as the control and containing 0% while diets 2, 3,4. 5
contained 25%, 50%, 75%, 100% cow blood rumen
blend (CBRB) respectively. The Proximate
composition of the Cow Rumen Content (CRC), cow
blood absorbed in Wheat Bran (CB) and Cow Blood
Meal (CBM) is shown in Table 1 while the gross
composition of the experimental diets is in Table 2.

The 10 weeks study was conducted in the laboratory of
the Department of Wildlife and Fisheries Management,
University of Ibadan, Ibadan, Nigeria. One hundred
and fifty C. gariepinus fingerlings of same percentage
were randomly allocated to the treatments with 10
fingerlings/tank in triplicates per treatment. Batch
weighing of the fingerlings in each tank was done at the
beginning of the experiment and every two weeks till
the end of the experiment. The fish were fed at 5% body
weight but adjusted to 3% in the fifth week. Weights
were taken using a sensitive digital scale. Water quality
was routinely monitored throughout the experimental
period using the method described by Boyd (1980).
Proximate analysis of the fingerlings was done before
and after the experiment using the A. Q. A, C. (1991)
methods. The feed intake of the experimental fish,
growth rate and growth performance were later
evaluated as shown in (Table 3).

The hematological samples were taken before and
immediately afier the experiment was terminated.
Three fish from each treatment were killed by
decapitation and bled into EDTA (anticoagulant)
treated bottles for plasma collection and analyzed.
Packed Cell Volume (PCV), red blood cell count
(RBC), White Blood Cell (WBC) and Hemoglobin
(Hb) were determined by Wintrober micro-
heamatocrit, improved Neubauer haemmocytometer
and cyanometaemoglobin methods respectively. Mean
Corpusclar Hemoglobin (MCH) and Mean
Corpuscular Hemoglobin Concentration (MCHC)
were calculated as described by Jain, (1986),

All data collected were subjected 1o statistical analvsis
using analysis of variance (ANOVA ) and the treatment
means compared the Duncan's multiple range test
Daniel (1995),

Results
Table 1 shows the Proximate Composition of Cow
Rumen Content (CRC), Cow Blood (CB) mixed with
wheat bran (CBR) and Cow Blood Meal (CBM). The
CB mixed with wheat bran % Crude Protein (CP) of
88.0 compared favourably with fish meal (72% CP) for
the imported fish meal (FM) and 65% CP for the local
FM. However, the CRC had a high fiber componemt
(33.21%) compared to CBM's low fiber content
(1.0%), but absorbing it in wheat bran lowered the fiber
content to 11.64%. The fiber content of CRC is known
to vary according to the feedstufl on which the
ruminant feeds on (Kumor, 1989). Table 2 shows the
gross composition of the experimental diets with Cow
Blood Rumen Blend (CBRB) included at graded
levels. Diet 1 had its CP sourced from 0% CBRB and
100% FM while diet 5 had 0% FM and 100% CBR
while diets 2, 3 and 4 had. 25% CBRB + 75% FM; 50%
CBRB + 50% FM and 75% CBRB + 25% FM
respectively. Table 3 reveals the effect of the feed intake
as clucidated by the growth performance indices. The
highest feed intake was recorded in treatment 2 and the
lowest in treatment 5 closely followed by the values of
thediet 1 which is the control diet.
Supplementation of CBRB significantly (P=0.05)
improved feed consumption over the control (237.24 g)
with the optimum rate at 25% level of CBRB inclusion
(271.4 g) and the lowest at 100% CBR inclusion (234.5
g). The result further showed that treatment 2 had the
highest mean weight gain (7.92 g) followed by
treatments 1 (7.26 g). 3 (6.87g), 4 (6.26g) and 5 (5.82g)
respectively. Overall, treatment 5 had the lowest mean
weight gain. There was no significant difference in the
Feed Conversion Ration (FCR) of the CBRB
supplemented diet and the control. This implies that all
the diets have similar acceptability and was equally
digested.

Treatment 2 had the highest protein intake burt
in terms of Protein Efficiency Ratio (PER), treatment 2
had the highest PER, which was significantly (P<0.05)
different from the other treatments. Treatments 2, 3, 4
are not significantly different from each other.
However, treatment 5 was significantly (P<0.05)
different from the rest and had the lowest PER value.
The implication of this observation is that 100% CBRB
replacement does not encourage optimum growth of
C.gariepinus fingerlings which corroborates the report
of Olukunle (1996), and Olukunle er al. (2005) in
which 100% solvent extracted sesame seed cake and



dried duckweed did not encourage optimum growth in
C. gariepinus.

The carcass analysis at initial and at the end of
the experiment in Table 4 show that fingerlings fed
treatment 2 had the highest crude protein stored in the
flesh, followed by the fingerlings fed with the control
diet while fish on treatments 3, 4, 5 had the lower
carcass protein stored. It can be induced that treatment
2 encouraged optimum growth performance over and
above the control diet. This observation is similar to the
report of Omitoyin and Faturoti (2000) which showed
that 25% CBRB inclusion level, were found to perform
better than the fish fed the standard diet based on FM.

In Table 5., most of the hematological
parameters investigated were similar and unaffected by
CBRB supplementation except Corpuscular Volume
and Corpuscular hemoglobin counts where fish on
treatment 2 had a higher significantly (P<0.05)
increased value than others. However, white blood cell
count was significantly increased in fish fed treatment
4 than the fish on control diet. The lowest white blood
cell count was recorded in fish on diet 3 while the value
of the fish fed treatment 2 was the same as fish at the
initial. This signifies a state of less stress for the fish.

Discussion.

The high fiber content of the rumen content (33.21%)
and the blood meal mixed with wheat bran (11.64%)
may explain the reduction in the efficiency in the
utilization of the feed nutrients. This trend is similar to
Recces and Wesley (1975)'s observation in their
experiment with channel catfish fed CBRB.

The decreasing trends in fish growth with
increasing levels of dietary CBRB observed in Table 3
might be due to the in balance in the amino acid profile
in the blood which results in the available amino acids

BS

for utilization and growth of experimental fish,
Ufodike and Ugwuzor (1985) reported decreasing
trends in growth of Tilapia (Oreochromis niloticus)
when the inclusion of blood meal-algac blend was
increased in the dicts. Shiau et al (1988) asserted that
higher fiber content in feed decreases nutrient
utilization by fish by hastening gastric emptying time.
NRC (1983) also suggested that increased levels of
blood meal in fish feed diets less palatable. Hence,
increasing CBRB tend to decrease carcass protein
content, increase the fiber and ash content of the
experimental fish in all the treatments (Table 4). The
increase in moisture content in fish with higher levels
of CBRB in the diets can be linked with the decease in
fat content of fish because water in the fish tends to0
beheld at the expense of liquids.

Lovell (1978) observed an inverse relationship
between moisture content and fish lipid. Falaye (1988)
observed same trend in the increased inclusion of
cocoa husk in the dicts of Tilapia ( Oreochromis
niloticus).

The erythrocyte (PCV, Hb, RBC) values of C.
gariepinus fingerlings shown in Table 5 appreciated as
the inclusion of CBRB blend increased. This is an
indication that the diets improved the fish health and
did not have any negative effect on fish health and
blood composition neither was an anaemic situation
observed in all the fish placed on the experimental
diets.

Conclusion

This study suggests that CBRB could be safely
incorporated into fish diets up to 100% inclusion level
without adverse effects because none of the diets
encouraged anemia condition onthe fish.

However, from the data presented here, an inclusion
level of 25% gives optimum growth performance and
optimum hematological conditions.

Table 1: Proximate composition of cow rumen content, cow blood in wheat bran and cow blood meal

Feed Inoredient CP CF EE NFE__Ash MO

Cow Rumen Content 5.52’b 33.2‘b 1.59; 1.59"b 8.14" 303"

Cow Blood mWheatBran 40.28 11.64" 3.12" 24.4] 450° 16.03°
— 100" 440" 575°

Val th i b cdd.lﬂ' ificantly (P<0.0

wn‘é".é‘%"r‘f‘i"%nﬁi"fi‘&‘éiﬁ‘ e O CrndaFber =Y (e Wit Extract

NFE=  Nitrogen Free Extract MC= MmsumComcm

Table 2: Gross composition (g) of the experimental diets fed C. gariepinus fingerlings

: oredients Diet]l Diet2 Diet3 Dietd Diets
Fishmeal 16.73 12.55 837 4.19 -

oya bean meal 3347 33.47 3347 3347 3347
Ye low maize 16.73 16,73 16.73 16,73 16.73
Wheat bran 1871 18.71 1871 18.71 18.71
CBR - 418 836 1254 16.73
Palm Oil 1.00 1.00 1.00 1.00 1.00
Vitamin Premix 200 200 200 200 200
Salt 0.50 0.50 050 050 050
Bone'Meal 1.00 1.00 1.00 1.00 1.00
Ovster Shell 0.50 0;50 050 0,50 050
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Table 3: Growth performance Indices and Nutrient Utilization of C, gariepinus fingerlings fed
diets supplemented with Cow-blood Rumen Blend (CRB)

Performance Indices 1{0%) 2(25%) 3 (50%) 4 (75%) S (100%)
Experimental days 70 70 70 70 70
Number of fish stocked 30 30 30 30 30
Survival (Number) 21 21 21 22 23
Percentage Survival (%) 70 70 70 73.30 76.70
Initial Mean Weight (g) 0.79 0.79 0.79 0.78 0.80 NS
Final Mean Weight (g) 8.05° 871° 7.66° 7.04° 6.62°
Mean Weight gain (g) 7.26° 7.92" 6.87 6.26° 5.82°
Mean weight gain/fish (g)  0.10 0.11 0.09 0.08 0.08NS
Total feed intake (g) 23724 27146° 238.98 241.92" 2345
Feed intake/ day/ fish (g) 0.12 0.14 0.13 0.13 0.1INS
Food Conversion ration (FCR)2.10 2.00 2.00 1.80 1.70NS
Protein Intake (g) 95.33" 108.86"  95.60° 96.78° 93.81°
Mean Protein Intake (g) 9.53" 10.86"  9.56' 9.68 9.38°
Protein Efficiency Ratio (PER)0.85 0.81° 0.79° 0.73° 0.69

- Means acrass the same row differently supersenipted differ significantly (P<0.05).NS= nosignificant (P<0.05) differcnceacross the same row

Table4: Carcass proximate analysis of C. ariepinus fingerlings before and after experiment

CcP CF EE NFE Ash MC
Initial 59.52 578 490 698 13.10 9.75
End
1 Control 62.16" 6.37° 4.60° 3.68 13.68" 9.20°
2 64.14° 6.32° 298 350" 13.14° 935
3 61.41" 693" 271" 348 14.24" 11.23"
4 60.13" 728 381" 293" 1425 11.57"
S 60.07" 6.86" 343" 286" 14.23" 12.05
MEAN = SEM 61.58=0.50 6.75= 351 329+ 13.9]1=+10.68=
Where CP=Crode Protein  CF=CrudeFibre EE=EtherExtruct NFE=  Nitrogen Free Extract

MC = Maoisture Content.

Table 5: Hematological Analysis of C. gariepinus fingerlings fed graded inclusion levels of Cow blood Rumen

blen (CBR)

Hematological Analysis Initial 1(0% CBR)  2(25% CBR) 3 (50% CBR) 4(75% CBR) 5 (100%CBR)
Hemoglobin

(Hb)/ 100ml! £4=001" 10.40° 11.0=0.2 10.0 =01 11.5=0.2 12.020.2
Packed cell

volume 26.0V0.058" 32.0:0.6 34.01=1.2° 30.00.5 36.0=0.5 38.0=0.6
Red Blood Cell

Count x10"/1 1.2020.01"  2.60+0.01" 1.72+0.01 2.72+0.01' 2.40=0.10° 2.50=0.01
White Blood Cell

Count x109/1 6.40° 7.40" 6.40° 5.40° 8.00 7.20°
Mean Corpuscular

Vol. MCV) 1 61.90=0.80"123.08=1.3" 197.670.5 11029237 150.00=0.93" 152.00=1.6"
Mean Compuscular Hemoglobim

Cone. g/100 (%0 (MCHC) 33.8% 32.50° 3235 33.33 31.94° 3158
Mean Corpscular Hemoglobin

MCH )pg) 20.95=0.01"40.000.1(r 63.95=0,020° 36,76=0.10° 47.91=0.20°  48.00=0.20

Values are means = SE. Means across the same row differently superscripted differ significantly (P<0.05).
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