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Abstract

This study was designed to evaluate the proximate composition of African catfish (Clarias gariepinus)
fingerlings carcass fed with varying levels of betaine/ § — glucan feed additive. Combination of betaine/p —
glucan feed additive was included into formulated feed with 40% crude protein at; 0.0g/100g (BBGO i.e.
control), 0.325g/100g (BBG1), 0.75g/100g (BBG2), 1.125g/100g (BBG3) and 1.50g/100g (BBG4) in
triplicate, fed to C. gariepinus fingerlings (n = 300, 10.0£0.00g) in fifteen (15) plastic tanks (n = 20) at
fixed feeding rate of 3% body weight twice daily for twelve (12) weeks. Carcass samples were collected
from three (3) fish at commencement and also three (3) fish from each treatment and control at termination
of feeding trial for proximate analysis. Data collected was statistically analysed using one - way analysis of
variance (ANOVA) at P = 0.05. Crude protein values (67.87£3.5 — 69.85+4.7 %), crude lipid (14.00+1.20
— 14.55£2.40 %), crude fibre (0.38+0.01 — 0.45+0.02 %), moisture (1.42+0.21 — 1.62+0.14 %), ash
(10.86+2.5 — 11.86+2.9 %.) nitrogen - free extract (2.92+1.04 — 5.40+1.01 %) were recorded. Combination
of betaine/p — glucan feed additive at varying levels employed in this study did not result in statistically
significant changes (p>0.05) in the values of crude protein, crude lipid, crude fibre, moisture, ash and NFE.
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INTRODUCTION

Understanding the proximate composition of
a fish carcass is essential for evaluating
growth performance, protein quality, and its
utilization, helping to determine whether the
diet supports actual growth or merely leads to
fat accumulation [1]. Proper nutrition is one
of the essential factors that influence the
ability of the fish to attain genetic potential,
growth, reproduction and longevity [2]. The
biochemical components of fish carcass are;
crude protein, crude lipid, crude fibre,
moisture and ash, while carbohydrates and
non - protein compounds may be available in
negligible amounts which are usually ignored
in the process of routine analysis [3]. Feed
types and feeding rate are considered as some
of the important factors that determine the
proximate composition and quality of fish
carcass [4]. Fish is a high quality animal
source of protein, vitamins, selenium, omega
-3- fatty acids and other vital nutrients [5].
The inclusion of feed additives such as
betaine and  — glucan improved the quality
of the carcass proximate composition of fish
[6]. Feed additives are quiddities which are
included in very little quantity to diet or feed
ingredients to maintain their nutritional
status, accelerate ingredients circulation or
feed pelleting, promote feed ingestion and
suitability of the product to consumer or to
provide the needed nutrients in cleansed
forms [7]. Betaine is amino acid derivatives
which is derive from amino acid glycine (is
the trimethyl glycine), is a metabolite of plant
and animal tissues, betaine is considered as a
by - product of sugar beet processing, betaine
has nutritional function commonly used as
feed additive in animal, poultry and aquatic
nutrition,  betaine = improve  growth
performance, health status, feed digestibility,

palatability, flesh quality and immune status
of fish species [8].

B- glucans are long chain complex
carbohydrates which can be found in cereals,
seaweeds, mushrooms yeast and some
bacteria [9]. PB- glucans as adjuvants,
prebiotics or probiotics are the most popular
immunonutrients used in aquaculture, which
are promising for stimulating of non-specific
immune response in fish and promoting
growth [10]. Therefore, this study was
designed to evaluate the proximate
composition of African catfish (Clarias
gariepinus) fingerlings carcass fed with
varying levels of betaine/f — glucan feed
additive.

MATERIALS AND METHODS
Study Area

The study was carried out at Lay — Joy Fish
Farm, Gombe — Yola road, Billiri local
government area (LGA), Gombe State
Nigeria. Billiri LGA lies within Lat. 9°50°N;
11°09°E and Long. 9.833°N 11.150°E. It
covers an area of 737km? (285 sq. m) and is
50 km away from Gombe the State capital.

Experimental Fish

Three hundred (300) C. gariepinus
fingerlings with mean initial weight
(10.0+£0.00g) were stocked at twenty (20)
fingerlings per tank in triplicate per treatment
after one (1) week of acclimatization, the
study lasted for twelve (12) weeks.

Experimental Feed

The formulated feed contained; fish meal
(FM), soybean meal (SBM), yellow maize
meal (YMM), groundnut cake meal (GNCM)
and a combination of betaine/p —glucan. All
ingredients were ground into a fine powder



using a hammer mill and sieved by a 0.25 mm
sieve. Fish meal, soybean meal, groundnut
cake meal and yellow maize meal were
obtained from commercial suppliers in
Gombe, the vitamin/mineral premix, fish oil
and chromic oxide (Cr203) were purchased
from TTS Integrated Farms Lagos, while the
betaine powder naturally derived from sugar
beets (Beta vulgaris) and the  —glucan (f —
1,3/1,6 — D — glucan) powder naturally
derived from baker’s yeast (Saccharomyces

cerevisiae) were obtained from Bon -—
Amour.  Pharmacy  Limited, Lagos.
Experimental feed was prepared by
incorporating the combination of betaine/p —
glucan into formulated feed with 40% crude
protein as recommended by [4] at 0.0g/100g
(BBGO i.e. control), 0.325g/100g (BBG1),
0.75g/100g (BBG2), 1.125g/100g (BBG3)
and 1.50g/100g (BBG4) feed as shown in
Table 1.

Table 1. Ingredient % (g/100g) of Formulated Feed with Combination of Betaine/p — Glucan

Ingredients (%) BBGO BBGI1 BBG2 BBG3 BBG4
Fish meal 20.00 20.00 20.00 20.00 20.00
Soybean Meal 21.50 21.50 21.00 21.00 21.00
GNC meal 23.00 22.625 22.75 22.375 22.00
Yellow maize 30.00 30.00 30.00 29.75 30.00
Betaine/p — glucan 0.00 0.373 0.75 1.125 1.50
Fish oil 1.00 1.00 1.00 1.00 1.00
Vegetable oil 1.00 1.00 1.00 1.00 1.00
Starch 1.00 1.00 1.00 1.00 1.00
Lysine 0.25 0.25 0.25 0.25 0.25
Methionine 0.25 0.25 0.25 0.25 0.25
*Vitamin/premix 1.00 1.00 1.00 1.00 1.00
Salt 0.50 0.50 0.50 0.50 0.50
Cr203 0.50 0.50 0.50 0.50 0.50
Total 100.00 100.00 100.00 100.00 100.00

Keys: BBGO — Betaine/p — glucan (0.0g/100g), BBG1 — Betaine/p — glucan (0.375g/100g), BBG2 —
Betaine/p — glucan (0.75.g/100g), BBG3 — Betaine/p — glucan (1.125g/100g), BBG4 — Betaine/p — glucan

(1.5g/100g).
Experimental Design

The C. gariepinus fingerlings were cultured
in fifteen (15) rectangular white plastic tanks
(flow - through system) with a water holding
capacity of one thousand litres (1,000L) each
in a completely randomized design (CRD).
Each tank was washed thoroughly with salt,
filled to just a little over 1/3 (350 litre)

capacity and stocked with twenty (20)
fingerlings of C. gariepinus with mean initial
weight (10.0+0.00g). The C. gariepinus
fingerlings were fed with the experimental
feed at 3% body weight two (2) times daily
between the hours of 8:00 — 9:00am and 4:00
— 5:00pm for twelve (12) weeks. The quantity
of feed was adjusted accordingly after every
two (2) weeks of sampling for growth



performance and survival rate (mean body
weight and mortality). Water temperature,
pH, dissolved oxygen, and ammonia were
measured at the beginning of the experiment
after which they were measured weekly
throughout the period of the experiment.
Water temperature, dissolved oxygen and pH
were measured using Horiba U-22 XD multi
- parameter water quality checker while
ammonia was measured using freshwater
aquaculture test kit (Model AQ-2, Code
3633-03, LaMotte U. S. A. Proximate
analysis was carried out on a sample of the
experimental fish at the beginning of the
experiment and also at the end of the
experiment, three (3) fish from each
treatment were sacrificed and the carcass
subjected to proximate analysis as described
by [I11]. The analysed biochemical
components were crude protein, crude lipid,
crude fibre, moisture, ash and nitrogen - free
extract. These were determined in triplicate.

Determination of crude protein

The percentage crude protein was calculated
by multiplying the total nitrogen by a factor
of 6.25.

Total nitrogen (N) is given by:

N = Vol. of acid X molarity X 0.01 X dilution factor
B Weight of sample used

% Crude protein = N x 6.25 [11].
Determination of crude lipid

Lipid content was determined by subjecting
the sample to a continuous extraction with
petroleum ether using Gallenkamp Soxhlet
equipment as described by [11]. The ether
residue was the residue obtained from the
evaporation of the solvent.

Determination of Crude fibre

The percentage crude fibre content was
calculated as follows:

Crude fibre content(%) = W1 — W2/W1 x 100

Where; W1 = Initial weight of sample (g) W2
= final weight of sample (g) [11].

Determination of Moisture Content

Percentage moisture was calculated as
follows:

w1l-Wws3 o
w1l-Wwo
Where, Wy = weight of empty crucible

% Moisture = 100

Wi = weight of crucible plus sample (before
oven drying)

W3 = weight of crucible plus oven - dried
sample [11].

Determination of Ash Content

The percentage ash was calculated from the
formula below:

Weight of ash
Original weight of sample

AC (%) = x 100 [11].

Determination of nitrogen - free extract

The nitrogen - free extract (NFE) was
determined by difference. This was done by
subtracting sum of (% Moisture + % crude
protein + % Ether Extract + % crude fibre +
% Ash) from 100.

NFE = (100 - (% M + % CP + % EE + % CF
+ % Ash) [11].

Statistical Analysis

Data obtained from the study was statistically
analysed using one way analysis of variance
(ANOVA) at P = 0.05, where significant



differences were detected, mean values were
separated using least significant difference
(LSD).

RESULTS AND DISCUSSION

The proximate composition of African
catfish (C. gariepinus) fingerlings carcass fed
with varying levels of betaine/p — glucan feed
additive is presented in Table 2.

Table 2. Proximate Composition of C. gariepinus Fingerlings Carcass Fed with Varying Levels

of Betaine/p — Glucan Feed Additive

Indices Initial BBGO BBGI1 BBG2 BBG3 BBG4
(%)

CP 58.1942.3>  67.87+3.5°  68.50+4.7° 69.85+3.4°  68.90+2.3° 68.10+2.4°
CL 13.23+1.01* 14.00+1.20* 14.10+1.04* 14.55+2.40* 14.15+1.70*° 14.06+1.092
CF 0.4040.01*  0.45+0.02*  0.4140.01* 0.38+0.01*  0.42+0.02*  0.44+0.01%
Moisture 1.64+0.20*  1.42+0.21*  1.45+0.20* 1.44+0.30° 1.62+0.14* 1.61+0.15°
Ash 17.02+3.0°  10.86+3.0° 10.92+2.7° 10.86+2.5° 11.0542.7° 11.86+2.9°
NFE 9.5241.06° 5.40+1.01* 4.62+1.09* 2.92+1.04* 3.86+1.10° 3.93+1.09%

Mean values in each row with similar superscripts are not significantly different (p>0.05).

Keys: BBGO — Betaine/f — glucan (0.0g/100g), BBG1 — Betaine/p — glucan (0.375g/100g), BBG2 —
Betaine/p — glucan (0.75.g/100g), BBG3 — Betaine/p — glucan (1.125g/100g), BBG4 — Betaine/p — glucan
(1.5g/100g), CP — Crude protein, CL — Crude lipid, CF — Crude fibre and NFE — Nitrogen free extract.

Initial crude protein value of the fish carcass
before commencement of the experiment was
58.1942.3 %. At the end of the experiment, it
increased in all the fish fed diet with
combination of betaine/p — glucan and
control diet (BBGO) final values. Crude
protein values ranged from 67.87+3.5 —
69.85+4.7 %. Initial crude lipid value was
13.23£1.01 %. It increased in all diet with
combination of betaine/p — glucan and the
control diet (BBGO) final values. Crude lipid
values ranged from 14.00+1.20 — 14.55+2.40
%. Initial crude fibre value was 0.40+£0.01 %.
It increased in diets BBG1, BBG3, BBG4 and
the control diet (BBGO), while it decreased
only in diet BBG2. Crude fibre values ranged
from 0.3840.01 — 0.45+£0.02 %. Initial
moisture value was 1.64+£0.20 %. It
decreased in all diet with combination of
betaine/p — glucan and also control diet
(BBGO). Moisture values ranged from
1.42+0.21 — 1.62+0.14 %. Initial ash value
was 17.02£3.0 %. It decreased in all diet with
combination of betaine/f — glucan and
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control diet (BBGO0). Ash values ranged from
10.86+2.5 — 11.8642.9 %. Initial nitrogen -
free extract (NFE) value was 9.52+1.06 %. It
decreased in all diet with combination of
betaine/p — glucan and control diet (BBGO).
NFE values ranged from 2.92+1.04 —
5.40+1.01 %. Therefore, there was no
significant difference (p>0.05) between the
crude protein, crude lipid, crude fibre,
moisture, ash and NFE values of the C.
gariepinus carcass.

The carcass final crude protein values, 67.87
— 69.85 %; recorded from this study were
comparable with the values, 62.57 — 70.69 %
reported by (2018) [12] for catfish fingerling
fed varying inclusions of toasted tamarind
tree seed meal and significantly higher than
the values, 42.30 — 61.50 % reported by [13]
for C. gariepinus fingerlings fed turmeric
(Curcuma longa) supplemented diets. This
observation was in consistent with the
findings of [14] who reported that effective
utilization of bambara groundnut at varying



degrees was responsible for the various
higher levels of the final carcass protein
content of Heteroclarias fingerlings than the
initial value. The carcass final crude lipid
values, 14.00 — 14.55 %; recorded from this
study were comparable with the values, 14.11
— 14.67 % reported by [15] for C. gariepinus
fed commercial feed and significantly higher
than the values, 9.43 — 10.31 % reported by
[12] for C. gariepinus. The increase in the
values of crude lipid recorded from the final
carcass sample of C. gariepinus fed diets
with the combination of betaine/p — glucan
and control diet (BBGO) in this present study
was in agreement with the findings of [4] who
reported a similar increased in the final
values of crude fat in the carcass sample of C.
gariepinus fingerlings fed different levels of
maca (lepidium meyenii) root powder as
phyto — additive. The carcass final crude fibre
values, 0.38 — 0.45 %. recorded from this
study were higher than the values, 0.31 -0.35
% reported by [16] for C. gariepinus and
significantly lower than the values, 2.18 —
2.69 % reported by [1] for C. gariepinus
fingerlings fed various inclusion levels of
processed water melon (Citrullus lanatus)
seed cake diets. The carcass final moisture
values, 1.42 — 1.62 % recorded from this
study were lower than the values, 2.35 — 5.68
% reported by [12] for C. gariepinus. The
reduction in final carcass moisture values
observed from this study was in agreement
with the findings of [4] who reported a
reduction in final carcass moisture values
compared with the initial value for C.
gariepinus. The carcass final ash values,
10.86 — 11.86 % recorded from this study
were lower than the values, 12.81 — 13.56 %
reported by [1] for C. gariepinus. The lower
final carcass ash values recorded at the end of
this experiment were in agreement with the
report of [17] who observed a decrease in
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final carcass ash values for masculinized C.
gariepinus. The carcass final NFE values,
2.92 —5.40 %, recorded from this study were
higher than the values, 2.04 —3.71 % reported
by [3] for C. gariepinus. The reduction in the
final carcass NFE values of fish fed diets with
combination of betaine/p — glucan additive
and the control diet (BBGO) observed at the
end of the experiment could be attributed to
the increase in protein content of the fish
carcass at the end of the experiment which
was in support with the study of [4] on C.
gariepinus fingerlings.

CONCLUSION

Findings from this study indicated that the
inclusion of betaine/p — glucan feed additive
into the feed of C. gariepinus fingerlings did
not result in statistically significant changes
(p>0.05) in the crude protein, crude lipid,
crude fibre, moisture, ash and NFE values of
the C. gariepinus carcass. Further research
should be carried out on other feed additives
on their efficacy in determining the
proximate composition of C. gariepinus
carcass.
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