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Abstract

The current study aimed at evaluate the effect of different inclusion levels of Asparagus racemosus root
meal on two hundred and twenty five (225) Clarias gariepinus juveniles. Five iso-nitrogenous diets of
40% crude protein were formulated to contain different inclusion levels of A. racemosus root meal at
(0.0, 0.5, 1.0, 1.5 and 2.0 g/kg) labelled as (DI-D5) with a triplicate of each regime at fifteen fish per
tank. The fingerlings were fed to visual satiation between 08:00 and 09:00 and 16:00 and 17:00 hours for
a period of fifty six (56) days in the Laboratory. Fish were weighed biweekly until the experiment was
terminated. Results showed that Temperature ranged between 27.2-27.5 °C, Dissolved oxygen between
6.52-6.79 mg/L and pH between 7.12-7.65. Fish fed diet 3(1.0 g/kg) had the highest weight gain
compared to the control and other treatments. A reduction in growth as the A. racemosus root meal
increased beyond 1.0 g/kg was observed in diet 4 and 5 respectively. Different inclusion levels of A.
racemosus in the diets improved the blood parameters as there were significant differences (p<0.05) in
the parameters tested. There were significant differences in the proximate analysis of the fish. Protein
content was highest in fish fed diet 3(66.3%) and lowest in fish fed diet 1(62.4%). The study concludes
that the inclusion level of A. racemosus root meal in the diet of C. gariepinus at 1.0 g/kg is found to be
ideal to promote growth and better nutrient utilization.
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1. Introduction

Clarias gariepinus is one of the most commonly cultured species in Nigeria [ It received
wide acceptance when it was realized to be a very suitable species for aquaculture and of high
economic value. It has been the most widely grow fish in Nigeria and even in Africa. This may
be as a result of its hardy nature and ability to grow and reproduce under a wide range of
environmental conditions > 3. Aquaculture industry is the major benefactor towards fish
supply as production from marine capture fisheries is almost motionless over recent years 1.
The rapid development of aquaculture system and growing demand of fish leads to the
intensification of the culture practices, overdrawing stressors for fish and thus magnifying the
risk of diseases. Herbs are more compatible with body because of their normal nature and
having medicine homologues components together and lack of unwanted side effects, therefore
they are most suitable. Borimnejad (2008) Bl. For sustainable and successful freshwater fish
culture on scientific basis principally depends upon the use of adequate, economically valuable
and environmentally friendly artificial food as well as uses of plants to improve the yield of
fish culture.

The plant, Asparagus racemosus is one of the most frequently used herb in traditional
medicine due to the quality of steroidal saponins and sapogenins in various parts of a plant [ 7
8, According to Choudhary and Kar (1992) ! A. racemosus is rich in minerals and it contains
macro minerals. The plant root powder is used as an herbal feed additive which increase the
appetite and stimulates the liver function in rat as reported by [°1. The plant root has been used
to improved growth performance in broilers chicken at different inclusion levels as reported by
[11, 12, 13]
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A. racemosus root meal has also been reported to promote
growth in Channa punctatus at different inclusion levels as
reported by [*l. The aim of this study is to evaluate the ability
of A. racemosus root powder as feed additive in formulated
diets of C. gariepinus and also to determine its effects on
haematological parameters and carcass composition.

2. Materials and Methods

2.1 Collection and Preparation of Asparagus racemosus
Roots

A. racemosus roots were procured from a local plant market at
Akure, Ondo State, Nigeria. The Identification and
authentication of the plant roots was done at the Department
of Crop, Soil and Pest Management, The Federal University
of Technology, Akure. The roots were washed in distilled
water and dried at room temperature to prevent loss of volatile
compounds. The roots were ground into fine powder using
mortar and pestle, sieved through a 0.5 mm mesh screen and
stored at 4 °C in a container until used.

2.2 Experimental Fish

Two hundred sixty (260) apparently healthy C. gariepinus
fingerlings were purchased from the Federal University of
Technology fish farm, Akure, Ondo State, Nigeria. The fish
were allowed to acclimatize for two weeks, during this period,
fish were hand-fed with 40% crude protein of a commercial
diet to visual satiation twice daily.

2.3 Experimental diet: Preparation and inclusion

Five iso-nitrogenous diets (40% CP) were formulated for C.
gariepinus fingerlings to contain A. racemosus root meal at
different inclusion levels (0.0, 0.5, 1.0, 1.5 and 2.0 g/kg) and
designated as D1-D5 respectively. The diet containing 0.0
g/kg of the plant serves as the control without any inclusion of
additives. Other ingredients were fish meal, soybean meal,
ground nut cake, yellow maize, methionine, lysine, Vitamin—
mineral mix, vegetable oil, starch. The constituents of each
diet were thoroughly mixed and pelletized using Hobbart A-
2007 mixing and pelleting machine (Hobart Ltd London,)
with a die hole of 2 mm. The feeds were than sun-dried and
packed separately in air tight polythene bags and stored in a
cool dry place.

2.4 Experimental Design and Management

The experimental design was a complete randomized design.
Prior to the commencement of the experiment, all fish were
starved for 24 hours. This practice was to eliminate variation
in weight due to residue food in the gut and also to prepare
the gastrointestinal tract for the experimental diets, while at
the same time to increase the appetite of the fish. The
individual weight of each fish was done immediately after
acclimatization using an electronic weighing balance (model
PB 3002), out of which two hundred and twenty five (225)
apparently healthy C. gariepinus with mean weight of 6.38 +
0.01 g were randomly selected and allocated into 15 glass
tanks (70litre) each measuring (70cmx45cmx45cm) at the rate
of 15 fish per tank representing five treatments in triplicate.
During the experimental period, all treatment groups were
hand-fed with their respective diets to visual satiation twice
daily between (08:00 and 09:00 and 16:00 and 17:00 hours)
for 56 days. Fish mortality was monitored daily, dead fish
were removed, counted and recorded, total fish weight in each
tank was determined at two week-intervals until the
experiment was completed. Left over feed and faeces in each
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tank were siphoned out every morning before feeding. The
water in the tank was partially siphoned and replenished every
morning while total changing was done every three days to
avoid fouling resulting from faeces and uneaten food. Water
quality parameters such as (Temperature, dissolve oxygen and
hydrogen ion concentration) were monitored throughout the
period of the experiment. Calculation of the growth
performance was according to (Guo et al., 2012) %, fish were
counted and weighed. The growth parameters and feed
utilization indices were calculated. Haematological
assessment was carried out on blood of C. gariepinus. Three
fish specimens were removed from each glass tank for blood
analysis. 2 ml of blood from the fish was collected from the
cardiac puncture using different 5 ml disposable heparinized
syringes, with ethylene diamine tetra acetic acid (10 ml
EDTA) as anticoagulant. Haematological values were
determined according to adapted method of (Svobodova et al.,
2006) [l Proximate analysis of A. racemosus root,
experimental feed and fish were carried out according to
AOAC (1990) 1 methods.

Table 1: Formulation and chemical composition of the experimental
diets (g/kg) for C. gariepinus

Ingredients D1 (0.0)|D2 (0.5)|D3 (1.0)|D4 (1.5)|D5 (2.0)
Fish meal 23.3 23.3 23.3 23.3 23.3
Soybean meal 254 254 25.4 254 254
G/cake 28.1 28.1 28.1 28.1 28.1
Yellow maize 13.3 13.3 13.3 13.3 13.3
Methionine 0.30 0.30 0.30 0.30 0.30
Lysine 0.20 0.20 0.20 0.20 0.20
Fish oil 6.00 6.00 6.00 6.00 6.00
Vitamin premix** 2.40 2.40 2.40 2.40 2.40
Starch 1.00 1.00 1.00 1.00 1.00
Asparagus racemosus | 0.00 0.5 1.0 1.5 2.0

Proximate composition (%)

Moisture 9.55 9.32 9.83 9.35 9.52
Ash 4.33 3.81 3.62 4.19 3.75
Protein 40.03 | 40.11 | 40.07 | 40.05 | 40.12
Fibre 2.03 2.87 2.93 3.01 3.05
Lipid 9.22 9.63 9.75 10.2 | 10.13
Nitrogen free extract | 34.84 | 34.27 | 33.8 33.2 | 33.43

~Qg)~

*Vitamin premix- A Pfizer livestock product containing the
following per kg of feed: A = 4500 I, U, D = 11252 |.U, E = 711.U,
K3=2 mg, B12=0.015 mg, pantothenic acid = 5 mg, nicotinic acid =
14 mg, folic acid = 0.4 mg, biotin = 0.04 mg. choline = 150 mg,
cobalt = 0.2 mg, copper = 4.5 mg, iron = 21 mg, manganese = 20
mg, iodine = 0.6 mg, selenium = 2.2 mg, zinc = 20 mg, antioxidant =
2 mg

2.5 Data Analysis

Data collected were analyzed using a Statistical Package for
Social Science (SPSS) Version 21. Test among the treatments
were done using One-way Analysis of Variance (ANOVA) as
described by Steel and Torrie (1980) (8. Duncan’s New
Multiple Range Test Duncan (1955) [l was used to eployed
were differences occurred at a significance level of 0.05.

3 Results and Discussion

The proximate composition of A. racemosus root powder is
shown in Table 2. The root powder was analysed for
percentage moisture, fat, ash, protein, crude fibre and
carbohydrate contents. A. racemosus root powder used in this
study contained 11.8% moisture, 4.27% ash, 4.51% crude
protein, crude lipid, 14.6%, crude fibre, 9.83% and 55.99%
Nitrogen free extract.
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powder

Table 2: Proximate composition of Asparagus racemosus root

Parameters (%) Proximate
Moisture 11.8
Ash 3.27
Protein 451
Fibre 9.83
Lipid 14.6
NFE 55.99

NFE, Nitrogen free extract.

https://www.fisheriesjournal.com

The result of physico-chemical parameters recorded during
the experimental period is shown in Table 3. There was no
significant difference (p>0.05) in the dissolved oxygen and
temperature values in all the treatments. However, there was
significant difference (p<0.05) in the pH. The readings on the
physico-chemical parameters in each glass tank were within
the recommended ranges for rearing cat fishes, including C.
gariepinus for optimum growth and survival. These physico-
chemical parameters of the water compared favourably with
that reported by (Lazo and Davies, 2000) 2% on fresh water
fishes, including C. gariepinus.

Table 3: Water qualities parameter measured during the experimental period

Parameters T1(0.0) T2 (0.5) T3 (L.0) T4 (L5) T5 (2.0)
DO (ml/g) 6.33x0.03° | 6.79+0.02° | 6.31#¥0.14° | 6.52+0.03° | 6.350.02°
Temperature (°C) | 27.16+0.35° | 27.22+0.00° | 27.05%0.04% | 27.20+0.00° | 27.17+0.05°
pH 7.12+0.02° | 7.51+0.05° | 7.65%0.003° | 7.36+0.04° | 7.42+0.00°

Means in same row with different superscripts are significantly different (p<0.05)

Result of growth performance and nutrient utilization of C.
gariepinus after the experiment period is presented in Table 4.
The results revealed that, fish group fed with diet containing
1.0 g/kg of the plant root powder exhibits a significant
(p<0.05) higher final body weight gain as compared with
control (0.0 g/kg) and other treated groups (0.5, 1.5 and 2.0
g/kg) which indicate that (1.0 g/kg) inclusion level of A.
racemosus can be considered as the most optimal level of
inclusion in the diet of the fish. There was a declined in
growth performance of the fish as the plant root powder
increased beyond 1.0 g/kg.

This growth reduction observed at higher inclusion levels of
A. racemosus root meal in this study compared favourably
well with that reported by (Nwanna, 2003; Fagbenro et al .,
2010; Ochang et al ., 2017) 2122231 on growth performance of
C. gariepinus fed different inclusion levels of fermented
shrimp head, unprocessed sunflower and sesame seed and
Afzelia africana seed meal respectively. Although, this
observation disagrees with the findings of (Borkar et 2014) [24]

in which they reported increased in growth performance and
nutrient utilization of Channa punctatus fed higher inclusion
levels of A. racemosus root meal diet. This results also
disagrees with that reported by (Bhardwaj et al . 2008;
Sharma et al . 2012) [?5 21 in which they observed significant
improvement in body weight in broilers chicken fed
supplemented A. racemosus root powder at different inclusion
levels. The highest specific growth rate and feed intake was
recorded in D3 while the lowest was recorded in D5. The best
result in terms of FCR was recorded in D3 while the poorest
value was recorded in D5. There was significant difference
(p<0.05) noticed in the FCE and PER. Highest survival
percentage was recorded in D2 while the lowest was recorded
in D1. Balogun et al . (2016) "1 reported that the higher the
SGR the smaller the FCR values, the better the feed quality on
C. ogariepinus fed different inclusion levels of soaked
bauhinia monandra seed meal. This observation compare
favourable with the report of this study.

Table 4: Growth performance of C. gariepinus fed experimental diets

Parameters D1 (0.0) D2 (0.5) D3 (1.0) D4 (15) D5 (2.0)
MIW 6.380.01° 6.380.02° 6.380.01° 6.380.01° 6.380.02°
MFW 22.8+0.24 26.1+0.26¢ 27.7+0.09° 24.7+0.12° 21.5+0.27°
MWG 16.5+0.24° 19.7+0.26¢ 21.4+0.09° 18.3+0.12° 15.2+0.27°

SGR (%/day) 2.280.22° 2.510.02 2.62+0.01° 2.42+0.01° 2.170.21°

FI 25.5+0.23 28.3+0.22° 30.2+0.26° 27.5+0.15° 24.4%0.06°

FCR 1.5520.02% 1.4320.01° 1.41%0.01° 1.5020.02° 1.6120.03°
FER 0.6420.01% 0.70£0.01° 0.710.03° 0.67+0.01P 0.62+0.01°
Survival (%) 93.3%6.67° 100.00.00° 96.7+3.33° 96.7+3.33° 96.7+3.33°

Mean in the same row with different letter are significantly different at p<0.05
Key: MIW= Mean initial weight, MFW= Mean final weight, MWG= Mean weight gain, SGR= Specific growth rate (%/day), Fl= Feed intake,

FCR= Feed conversion ratio, FER= Feed efficiency ratio

The results of the effects of A. racemosus on haematological
parameters of the fish revealed that different inclusion levels
of the plant improved the blood profile as there were
significant differences (P<0.05) in the parameters tested Table
5. Fish fed experimental diets had significantly higher values
(p<0.05) of Hb, PCV, RBC and WBC than those fed control
diet. However, there was significant difference (p<0.05) in the
MCHC, MCH and MCV values among the treated groups and
the control group. Haematological parameters have been
described to be reliable as they indicate the nutritional status
and overall health indication of the fish (Atamanalp and
Yanik, 2003) 28, The fish on D3 had higher WBC than the

~Q3~

other treatment groups. However, RBC, WBC and Hb were
within the reference ranges reported by Svobodova et al .
(2006) % in fish but higher than those reported by Dienye
and Olumuji (2014) B on Clarias gariepinus fed different
inclusion levels of Moringa oleifera leaf meal. The increase in
Hb with increasing levels of A. racemosus may signal no
deterioration condition as a result of A. racemosus
supplementation. The MCHC, MCH and MCV values
recorded in this study were similar to the values reported by
Sotolu (2010) B in C. gariepinus fed Leuceana leucocephala
seed meal.
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Table 5: Haematological parameters of C. gariepinus

Parameters D1 (0.0) D2 (0.5) D3 (1.0) D4 (15) D5 (2.0)
WBC (x109/mmd) 6.500.12° 7.0220.21¢ 7.1020.25° 6.970.07° 7.05£0.15"
RBC (x103/mm?) 3.40%1.15° 3.73+012% 3.77+0.48% 3.790.12° 3.8020.44°

Hb (9/100 ml) 10.120.20° 10.7+0.09° 11.2+1.68% 12.7+0.25% 13.3+1.13°
PCV (%) 29.3+0.33° 32.0+1.15% 35.3+0.33° 35.8+2.67° 36.2+1.67°
MCHC (%) 34.5+0.86% 33.4%1.60% 31.7+4.89° 35.5+4.59° 36.7+0.88"
MCH (pg) 29.7£2.07° 28.7£0.79° 29.7£8.04° 33.5+1.50° 35.0+2.87°
MCV (fl) 86.2+3.45° 85.8+4.55° 93.6+11.5° 94.5+12.0° 95.3+11.6°

Means in same row with different superscript are significantly different (p<005)
Key: WBC- White Blood Cell, RBC- Red Blood Cell, Hb- Haemoglobin, PCV - Pack Cell Volume, MCHC-mean cell haemoglobin
concentration, MCH-Mean Cell Haemoglobin, MCV- Mean Corpuscular VVolume.

The results of the whole carcass composition of C. gariepinus
fed different inclusion levels of A. racemosus root are
presented in Table 6. This table reveals that there were
significant differences (p<0.05) in the body composition of
the fish. Moisture content was highest in fish fed D4 and
lowest in fish fed D3. The least value of Ash was recorded in
fish fed D4 while the highest value was observed in fish fed
D5. Crude protein ranged between 66.3% in D3 and 62.4% in
Diwhile Lipid content of fish increase with increasing levels
of A. racemosus in the diets. According to (Adewumi, 2012)
(321 data on gross body composition of an animal provides
information on its development and physiological state. The
differences recorded in proximate composition of the fish
carcass within the treatments probably indicated differences
in the effectiveness of the utilization of the test diets. The
body composition of the fish carcass shows an increase in the

value of crude lipid over the control group. This agrees with
reports of Ajani et al . (2011) B3 who reported increase in the
lipid content of C. gariepinus carcass when compared with
the control group. Sotolu (2010) B4 also recorded higher
values of lipid in C. gariepinus fed different inclusion levels
of Leucaena leucocephala seed meal which is not
contradictory to the report of this study. Carcass crude protein
was generally higher in fish fed A. racemosus root meal diet
than the fish on control group. The results revealed that the
weight gain could be ascribed to protein synthesis of new
tissues which eventually resulted to increase in body carcass
protein. This observation agrees with that reported by
(Fafioye et al . 2005; Adewumi, 2012) 536 in C. gariepinus
fed different inclusion levels of soybean meal and bovine
blood and rumen digesta than the control group, which agrees
with the result of this study.

Table 6: Carcass composition of C. gariepinus

Parameters (%) D1 (0.0) D2 (0.5) D3 (1.0 D4 (1.5) D5 (2.0)
Moisture 11.0+0.07° 11.1+0.01° 10.6+0.042 11.6+0.01° 10.9+0.012
Ash 3.43+0.00¢ 3.13+0.00° 2.88+0.07° 2.16+0.00? 3.37+0.01¢
Crude protein 62.4+0.222 63.2+0.03° 66.3+0.03° 65.7+0.06° 62.9+0.10°
Crude lipid 11.5+0.02? 11.9+0.03° 13.2+0.03° 13.5+0.00° 14.0+0.00¢
NFE 11.65+0.23¢ 10.67+0.03¢ 7.02+0.092 7.04+0.042 8.83+0.09°
Mean in the same row with different letters are significantly different at p<0.05
Key: NFE= Nitrogen free extract
Conclusion case study: lran, American — Eurasian Journal of

In conclusion, results obtained from this investigation showed
that 1.0 g/kg level of A. racemosus root powder can be
incorporated into the diets of the fish without any adverse
depression in growth and deleterious effects on the fish
health. The present study has clearly shown that A. racemosus
root improved haematological indices and carcass protein of
the experimental fish.
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