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ABSTRACT 

This research was conducted to determine the growth performance and haematological status 

of rats fed with Caelifera-supplemented weaning diets. Twenty four (24) weanling albino rats 

with mean weight of 39.27g ± 0.3g were divided into four (4) groups of equal average weight 

and randomly assigned to four experimental diets. Diet C (control) was Nestle wheat Cerelac. 

Diet A contained Rheum australe (45%), Caelifera (12.5%) Daucus carota (10%), Glycine 

max (30%), and sucrose (2.5%) while diets W and M respectively contained Triticum 

aestivum and Pennisetum glaucum instead of Rheum austral. The rats were fed ad libitum for 

six weeks. Proximate compositions of the diets, growth and haematological parameters were 

determined using standard methods. The results revealed that ash content of Diet A (0.630 ± 

0.04), Diet W (0.287±0.01), and Diet M (0.490 ± 0.03) were significantly (p<0.05) lower than 

that of the control (3.250 ± 0.01). The protein contents of these diets were however 

significantly (p<0.05) higher compared to the control. Although there was no significant 

(p>0.05) variations in the average weekly feed intake, the rats fed test diets had significantly 

(p<0.05) higher feed conversion ratio and lower average weekly weight gain. The rats fed 

with the test diets had significantly (p<0.05) lower PCV, Hb and MCHC concentrations. It 

could be drawn from the findings that the diets, even when supplemented with Caelifera may 

not be as good as Nestle Cerelac. It is therefore recommended that the test diets be fortified 

with minerals in order to raise their nutritional status. 

 

 

INTRODUCTION 

Malnutrition which is said to contribute to nearly half 

of all child deaths each year (Robert, 2013) has been 

described as a condition that occurs when people 

consistently do not consume or absorb the right 

amounts and types of food as well as essential 

nutrients(FMHN, 2016). This is due to increased 

susceptibility to contracting diseases in malnourished 

people. According to Global Nutrition Report (2015), 

159 million children are stunted, 50 million are 

wasted and 41 million are overweight. Similar report 

indicated more than 90% of the world’s stunted 

children live in Africa and Asia, and concluded that 

the prevalence of stunting and underweight among 

children under five years of age worldwide had 

insufficiently decreased since 1990, leaving millions 

of children at great risk (WHO, 2012). Stunting, 

according to UNICEF (2013) is the main indicator of 

childhood malnutrition and leads to poor physical 

growth and brain development, preventing them from 

thriving and living up to their full potential. Adequate 

nutrition during the weaning period is essential to 

avert malnutrition and its consequences. Weaning is 

the process of expanding the diet to include foods and 

drinks other than breast milk or infant formula. In 

case of other mammals like mice and albino rats, it is 

the moment when the pups are transferred out of the 

mothers' cage.  

 

Adequate complementary (weaning) foods should 

contain the daily nutritional requirements beside the 

human milk (Nair et al., 2016). Traditional 

complementary (weaning) foods in Nigeria consist 

mainly of single mono-grains prepared from any of 

the wheat, millet, maize and acha fermented into 

gruels referred to as pap. These gruels have been 

reported to be of poor nutritional values (Modu et al., 

2010). The commercial complementary (weaning) 

foods are exorbitant and cannot be afforded by most 

people in rural areas. In Nigeria, about 40% of the 

population live below poverty line and cannot afford 

commercial complementary (weaning) foods for their 

infants or good quality animal source of protein 

(Adebayo-Oyetoro, 2012). The high cost of 

nutritionally adequate commercial complementary 

(weaning) foods is a major challenge facing baby 

weaning mothers. The purpose of this research 

therefore, was to formulate Caelifera-supplemented 

complementary (weaning) foods from locally 

available materials such as wheat (Triticum 

aestivum), acha (Rheum australe), soybeans (Glycine 

max), farra (caelifera), and millet (Pennisetum 

glaucum); to study the growth performance 

characteristics and determine the haematological 

indices of weanling Wistar rats fed the formulated 

foods. 
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MATERIALS AND METHODS 

The research was conducted in Dutsin-Ma LGA of 

Katsina State, Nigeria.  Dutsin-Ma lies on latitude 

12°26'N and longitude 07°29'E. The climate of 

Katsina State (Dutsin-Ma inclusive) is the tropical 

wet and dry type with average annual rainfall of about 

700 mm. The mean annual temperature ranges from 

29 °C – 31 °C [9] (Abaje et al., 2015).  

 

Materials 

Raw materials; wheat (Triticum aestivum), acha 

(Rheum australe), soybeans (Glycine max), 

grasshopper (Caelifera), and millet (Pennisetum 

glaucum) were purchased from Katsina central 

market. Sucrose and carrot (Daucus carota) were 

purchased from Dutsinma local market of katsina 

state, Nigeria. The weanling rats (39.3 g±2.56) were 

purchased from Nigerian Institute for trypanosomiasis 

Research (NITR) Kaduna, Kaduna state, Nigeria. The 

commercial weaning food, wheat Cerelac is a product 

of Nestle Nigeria Plc. and was purchased from a 

supermarket in Dutsinma, Katsina state.  

 

Preparation of Feed Materials 

The wheat, millet, soybeans, and acha grains were 

cleaned to remove dirt, rot and other unwanted 

substances. The wheat, millet and acha were then 

washed, and air dried for two days. The soybeans 

were soaked in water for 12 hours. Thereafter, the 

beans were hulled by rubbing in-between the palms 

and washing several times with more water. 

Thereafter, the soyabeans were strained of water and 

air-dried for two days. The dried beans sample was 

then roasted at 55oC on a hot plate for 30 minutes. 

The carrots were thoroughly washed with clean water, 

sliced into pieces and spread on a flat surface to allow 

easy drying. It was air-dried for 3 days. The dry 

grasshopper was sorted for dirt, other insects, and 

unwanted substances. All the food materials were 

separately pulverised and stored in clean plastic 

container. Furthermore, the pulverised grasshopper 

was sieved using 75 micron aperture to remove larger 

particles. 

 

 

Feed Formulation                    

The processed feed ingredients were mixed in the following ratio to formulate three different experimental diets;  

Diet A : Acha – soybean – Caelifera (grasshopper) – carrot - sucrose (45:30:12.5:10:2.5) 

Diet B : Wheat - soybean – Caelifera (grasshopper) – carrot - sucrose (45:30:12.5:10:2.5) 

Diet C : Millet – soybean – Caelifera (grasshopper)– carrot - sucrose (45:30:12.5:10:2.5) 

Diet D :  Nestle wheat Cerelac 

 

Proximate Analysis of the Experimental Diet 

The proximate (crude protein, lipid, ash and fibre) 

compositions were determined in accordance with the 

method of AOAC (1995), while carbohydrate was 

determined by subtracting the sum of percentage of 

crude protein, crude fat, crude fiber and ash from 100. 

 

Experimental Design 

The rats were placed in a cage and fed with normal 

rat feed for 2 days, after which the rats were starved 

for 1 day before commencement of the feeding trial. 

The rats were divided into four groups consisting of 

six rats each. The four (4) experimental diets were 

then randomly assigned to the groups. The groups 

were offered their respective experimental diets and 

water ad libitum for six weeks. The recommendation 

of ARRP (2007) for keeping experimental animals 

was complied with throughout the experimental 

period.  

 

Determination of Feed Intake and Growth 

Response    

To determine feed intake, the quantity of feed left 

over was subtracted from the quantity of feed served. 

The rats were weighed at the commencement of the 

experiment and thereafter on weekly basis to 

determine change in weight. The weekly feed 

conversion ratio was calculated by dividing the total 

feed consumed by total weight gain. 

 

Blood Sample Collection and Evaluation of 

Haematological Parameters 
 At the end of the 42- day period of feeding trial, the 

animals were weighed and anaesthetized in a jar 

containing cotton wool soaked in chloroform. Blood 

was obtained through the jugular veins into tubes 

containing EDTA as anticoagulant (Akanji and 

Ngaha, 1989).  The animal sacrifice was preceded by 

12-hour fasting. The analysis of the haematological 

parameters was done using an automated 

haematology analyser, SYSMEX KX21- JAPAN. 

 

Statistical Analysis 
The data were analyzed using SPSS version 16.0. The 

analysis of variance (ANOVA) was performed to 

determine significant differences among the means 

using Duncan Multiple Range Test where p value less 

than 0.05 was considered significant.             

 

RESULTS AND DISCUSSION 

The result of the proximate composition of the test 

diets indicates that the test diets had significantly 

(p<0.05) lower ash and fibre, but higher crude protein 

(p<0.05) contents than the control (Table 1). The 

significantly higher protein contents of the test diets 

may be as a result of the Caelifera supplements in the 

diets, although the test and control diets all fall within 

the recommended amount for infant diet. The 
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recommended Adequate Intake (AI) of protein for 

infants from birth to six months of age is 10 g (1.43 

g/kg bodyweight) per day, and for infants aged seven 

to 12 months is 14 g (1.60 g/kg bodyweight) per day 

(NHMRC, 2006). Therefore, any difference in growth 

performance and haematological indices may not 

likely be due to the difference in protein content. The 

significantly lower ash content of the test diet may be 

due to low mineral contents of the respective 

composite feed materials. This difference may cause 

consequential difference in the evaluated parameter 

since minerals play important roles in metabolism. 

They are inorganic substances, present in all body 

tissues and fluids and their presence is necessary for 

the maintenance of certain physicochemical processes 

which are essential to life (Soetal et al., 2010). The 

need for minerals becomes even more pronounced in 

infants and young animals because they need 

adequate micronutrients to maintain normal growth 

and development (Rush, 2000). Furthermore, the 

presence of minerals and trace elements at optimum 

levels is essential for the production and maintenance 

of many enzymes involved in the anabolic and 

catabolic processes (Tamari, 2016). Therefore, 

maintaining infants solely on the test diets may cause 

problems associated with mineral deficiency.  

 

There was no significant difference between the 

average feed consumption (p > 0.05) by the test 

groups and the control group. The feed conversion 

ratios of the test groups were significantly (p < 0.05) 

higher than that of control group. Compared to the 

control, the test groups had significantly lower (p < 

0.05) average weight gain (Table 2). The non-

significant difference in feed consumption among the 

groups is interesting and indicates that the formulated 

diets have good taste and texture. Farran et al. (2005) 

had reported that taste and texture of finished feeds 

influence intake and satiety in animals. Feed intake 

could also be affected by freshness, appearance, 

mould, spoilage, moisture, temperature and odour.  

Feed conversion ratio (FCR) measures animal's 

efficiency in converting consumed feed into increases 

in weight gain.  

 

The significantly higher FCR in rats maintained on 

the test diets is indicative of higher quality of the 

commercial diet (cerelac) and this could be due to 

low mineral contents of the test diets as indicated by 

the low ash contents of the test diets. For instance, 

trace elements like iron are 

essential components of metabolic enzymes (Soetan 

et al., 2010). Many of the proteins of the electron-

transport chain contain iron-sulphur clusters involved 

in the electron transport chain and ultimately ATP 

synthesis (Kamil et al., 2006). Chromium's presence 

facilitates the entry of glucose into the cell by 

facilitating the interaction of insulin with its receptor 

on the cell surface (Krejpcio, 2001). It has also been 

shown that low levels of magnesium, manganese, 

chromium and zinc may cause difficulties in glucose 

metabolism. As a result of its prominent roles in 

anabolic and energy metabolism, a Zinc deficiency 

contributes to growth failure and susceptibility to 

infections (Ekweagwul et al., 2008). The significantly 

lower weight gain of rats placed on the test diets is 

understandable because when metabolism is affected, 

it would translate into inefficiency in converting feed 

into weight gain. The control group had remarkably 

higher weekly average weight gain which agrees with 

remarkably lower FCR in the group. It follows from 

the finding that long term solely consumption of the 

test diets may prevent attainment of full growth 

potential in Wistar rats.  

 

The packed cell volume (PCV), haemoglobin 

concentration (Hb Conc.) and mean corpuscular 

concentration (MCH) values in the test groups were 

significantly lower (P˂0.05) than the values in the 

control group (Table 3). The platelet and white blood 

cell values did not significantly vary (p > 0.05) 

among the groups. The significantly lower PCV and 

haemoglobin in rats maintained on the test diets could 

also be attributed to the lower ash (mineral) content 

of the test diets. Low iron, for instance, could cause 

decreased synthesis of haemoglobin which in turn 

decreases the oxygen-carrying capacity of red blood. 

Also, zinc is a required cofactor for an enzyme that 

synthesizes the haeme portion of haemoglobin and 

severely deficient zinc diets can result in anaemia. In 

addition, more severe copper deficiency can cause 

anaemia from the lack of iron mobilization in the 

body for red blood cell synthesis (Klevay, 2006). 

Long term solely consumption of the test diets may 

lead to complications associated with decreased red 

blood cell indices. The levels of white blood cells and 

platelets were not affected indicating that the test 

diets could maintain the potentials to fight disease and 

prevent blood loss due to bleeding in the experimental 

rats. White blood cells are mainly meant to fight 

infection while platelets prevents over bleeding from 

cuts.  

The cost of formulating weaning diets from local feed 

ingredients was remarkably cheaper than the 

commercial one (Table 4). The formulation of the 

diets from local ingredients remarkably reduced the 

cost of the weaning diets, making them far more 

affordable than the commercial ones. This is 

understandable since the local materials from which 

the diets were formulated were cheap. 

 

 



GROWTH PERFORMANCE……   Idoko A. S., Balkisu A., and Zaharaddeen A. S.*  FJS 

FUDMA Journal of Sciences (FJS) Vol. 2 No. 2, June, 2018, pp 55 - 59 

58 

Table 1. Proximate composition of the experimental diets 

Parameters Diet A Diet W Diet M Diet  C 

Ash (%) 0.630 ± 0.04a 0.287±0.01b 0.490 ± 0.03c 3.250 ± 0.01d 

Protein (%) 17.43 ± 0.00b 19.28 ± 0.00a 19.25 ± 0.00a 15.00 ± 0.57c 

Lipid (%) 9.85 ± 0.03a 10.04 ± 0.43a 10.65 ± 0.37a 10.00 ± 0.58a 

Fibre (%) 0.85 ± 0.01a 0.92 ± 0.01a 0.91 ± 0.01a 2.00 ± 0.58b 

Carbohydrate (%) 68.59 ± 0.37b 65.56 ± 1.28a 65.40 ± 0.57a 66.50 ± 0.57ab 

Results are means of 3 determinations ± SEM .Values along the row with the same superscript are not 

significantly different (P>0.05), and are significantly different if the superscripts are different. 

 

Table 2. Average feed consumption, feed conversion ratio, and the average weight gain of the 

experimental animals 

Parameters Group A Group W Group M Group C 

FC 53.43 ±2.81  55.16 ± 3.72 55.02 ±4.70 59.75 ±4.76 

FCR 6.66 ±1.10 b 6.06 ±1.33b 5.27 ±0.75ab 2.94 ±0.46a  

AWG 9.02 ± 1.43a  10.97 ±1.81a 11.30 ±1.63a 22.49 ±3.65b 

Results are means of 5 determinations ± SEM .Values along the row with the same superscript are not 

significantly different (P>0.05), and are significantly different if the superscripts are different. 

FC: Feed consumed 

FCR: Feed consumption ratio 

AWG: Average weight gain 

 

Table 3. Haematological parameters of the experimental animals 

S/N Parameters Group A Group W Group M Group C 

(Control) 

1 PCV (%) 39.67±2.19 a 39.33±1.45a 39.67±0.88a 45.67±1.76b 

2 HB (G/DL) 13.23±0.74a 13.10±0.49a 13.27±0.31a 15.20±0.59b 

3 WBC (X109/L) 7.03±0.55a 6.70±0.55a 8.10±0.42a 6.93±0.74a 

4 PLATELETS (X109) 299.33±2.33 358.33±14.62 380.33±36.70 326.67±48.46 

5 MCH (G) 26.47±1.48a 26.20±0.97a 26.53±0.64a 30.40±1.17b 

6 MCHC (G/DL) 33.33±0.07 33.27±0.03 33.47±0.12 33.27±0.03 

Results are means of 5 determinations ± SEM .Values along the row with the same superscript are not 

significantly different (P>0.05), and are significantly different if the superscripts are different.PCV: Packed cell 

volume; Hb: Haemoglobin concentration; WBC: White Blood Cell count; MCH: Mean Corpuscular 

Haemoglobin; MCHC: Mean Corpuscular Haemoglobin Concentration. Group A: Rats  

Table 4. The cost of diet 
 

 

 

 

 

 

 

 

CONCLUSION 

In conclusion, this research has revealed that the 

formulated diets from the locally available food 

ingredients, even when supplemented with Caelifera 

would still be nutritionally inferior to the 

commercially available wheat Cerelac. 
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