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Abstract 

chool Feeding Programme - means 

provision of nutritious meal each day to 

pupils to attract them to school to enhance 

learning. To a hungry child, going to school is not 

as important as having enough food to eat. A well 

fed child is likely to concentrate more in the class 

than his/her counterpart on an empty stomach. 

The objectives of the study were to evaluate 

nutrient composition and food consumption 

pattern of pupil under the school feeding 

programe in Kano state, Nigeria. Cross-sectional 

study was conducted 

among school-children in 

Kano State Nigeria. Data 

on food consumption 

pattern of pupils at 

household level and 

parent’s occupation were 

collected using 

structured 

questionnaire. The 

school-meal samples 

were evaluated for 

amino acid profile, and 

proximate composition. 

The household food 

consumption patterns of 

the children indicated 

that 87% depend on 
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starch-based foods, 50% considered legumes as 

their main source of protein, 43% foods of animals’ 

origin. 32% agreed on regular intake of 

fruits/vegetables while others occasionally. The 

occupation of the pupil’s parents (fathers and 

mothers) have been viewed as 14-30% of the 

pupil’s parents engaged in vocational jobs, 1- 23% 

were  famers, 14-20% civil servants, 24% - 41% 

business and lastly  4%- 11% were un employed. The 

school meals had high crude protein content. 

Arginine and histidine (the essential amino acids 

required for the growth of school aged children) 

was adequately enough in the meals. The protein 

content of the meals was adequately enough to 

promote growth of the 

pupils. High intake of 

plant protein and low 

animal protein was 

observed. However, the 

quantity of the meals 

given to the pupils seems 

inadequate. Hence, there 

is a need to improve on 

the quantity and quality 

of the school-meals. This 

finding may be relevant 

to health and educational 

policy makers in Nigeria.  

INTRODUCTION 

chool feeding is the use of the schools or institution as instrument for 

the delivery and dispensation of food to school children (1). It has 

been introduced in many developed and developing countries of the 

world to address the issue of poverty, stimulate school enrolment and 

enhance pupils’ performance (2). School feeding policies are a critical 

component of an effective education system, given that children's health 

and nutrition impact their school attendance, ability to learn, and overall 

development (3). According to (4), school meals are considered an 

important safety net for vulnerable children from food-insecure households 

and communities. The majority of the children who have no access to 

Primary education are from Poor households (3). 

School meals help to prevent a variety of chronic diseases such as high 

blood pressure, high cholesterol, diabetes, heart disease and certain 

cancers (5). Providing school meals is therefore vital in nourishing children. 

Parents are motivated to send their children to school instead of keeping 

them at home to work or care for siblings (6). It was also found that the 

school feeding programme in Osun State Nigeria has resulted in an increase 

in pupils’ enrolment (78.4%), retention (44.8%), as well as regularity (58.6%) 
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and punctuality (69%) in school attendance (2). To ensure the extensiveness 

of school feeding programme as social safety net in the world, at the 

beginning of 2020, national school feeding programmes delivered school 

meals to more children than at any time in human history (7).  

 

IMPACT OF SCHOOL FEEDING PROGRAMS ON CHILDREN ATTENDANCE 

School feeding programme improve the enrolment of primary school 

children in Nigeria and reduce the current dropout rates from primary 

school which is estimated about 30% (8). Attendance and school 

performance were shown to be greatly enhanced by school feeding 

program (9). Similarly (10) revealed that the students of Al-Majiri school do 

not have formal education and most of them spend their time begging for 

food to eat in which hunger and tiredness were found to be  the major 

complaint. School feeding program or take away home ratios serve as 

incentives for enrolling children in school there by encouraging daily 

attendance, (11). By providing school meals to students Parents are 

motivated to send their children to school instead of keeping them at home 

to work or care for siblings (6). 

 

IMPACTS OF SCHOOL FEEDING PROGRAMS ON CHILDREN’S LEARNING 

Children who are hungry or chronically malnourished are less able to learn 
regardless of the setting, (2). It was found that School feeding program 
increase pupils participation in class assignment duties and discussion (12). 
School Feeding Programme in Osun State has increased the enrolment and 
improved the performance of elementary school pupils in the state, (2). 
Findings show that, 19.6 % of the respondents have strongly agreed that 
Dangote Foundation Social Feeding programme reduces late coming in 
formal school (13). In-school meals have positive impact on girls learning and 
reasoning outcomes (14).  
 

IMPACT OF SCHOOL FEEDING PROGRAMS ON CHILDREN’S NUTRITION 

Results showed that there is significant relationship between school 

feeding and health improvement among primary school pupil in Yobe State, 

Nigeria. There is also a significant relationship between food Hygiene and 

health improvement among Primary school pupils, and Food fed to school 
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children afford them the opportunity to achieve all the nutrients. In the 

required proportion for adequate growth and development, (1). Proper 

diets may also affect learning potential, Inadequate and imbalanced diets 

may lead to restlessness, inattentiveness and hyperactivity in class, thus 

affecting children’s performance and ability to learn. According to (5), 

school meals help to prevent a variety of chronic diseases such as high blood 

pressure, high cholesterol level, diabetes, heart disease and certain cancers. 

Child feeding practice and quality health care are powerful factors that 

influence child growth and cognitive development (15).  

 

MACRONUTRIENTS 

Macronutrients are the structural and energy giving caloric components of 

our foods that most of us was familiar with (16). They include 

carbohydrates, fats and proteins (17). 

 

Protein 

Protein is one of the major components of body tissues and an essential 

nutrient for growth. Aside from water, proteins form a major part of lean 

body tissues, constituting about 17% of the body weight. Amino acids are the 

building blocks of proteins, joined together by peptide bonds between the 

carboxyl and the amino group of the next amino acid (18). Protein deficiency 

in the body leads to various health problems, while low protein intake may 

also be a concern, as it can cause subtle changes in the body over time (19). 

It is responsible for giving energy, helping our body recover, and keeping 

our tummies satiated (20). 

 

METHODOLOGY  

Study location  

The study was carried out during first term of 2019/2020 academic year in 

Kano State, Nigeria. Kano State is situated in North West Nigeria comprising 

44 Local Government Areas distributed into three Senatorial Districts.  

 

Study design and data selection criteria  
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A cross-sectional study was carried out among school children between the 

ages of 5 – 14 years in public primary schools operating school feeding 

programme in Kano State, Nigeria. Children with deformities and those 

whose age could not be ascertained were excluded from the study. A list of 

primary schools in each of the Senatorial Districts was obtained from the 

State Ministry of Education. Nine Primary Schools comprising three primary 

schools from each of the three Senatorial Districts were randomly selected 

for the study. 

 

Ethical approval and consent  

Permission was obtained from the various Head Teachers of the selected 

schools. Written informed consent was obtained from parents/guardians of 

the selected pupils, and verbal consent from the pupils. This study was 

conducted with the approval of the ethics committee of school of 

agriculture, federal university of technology Akure with Ethics No. 

FUTA/SAAT/2019/013.  

 

Data collection  

Socio-economic status of parents and food consumption patterns of pupils 

at household level 

The data was collected using structured questionnaires designed in English 

language. The questionnaire was designed to collect information on the 

socio-economic status and food consumption patterns of the pupils.  

 

Determination of Nutritional Compositions of School Meals  

Chemical analyses of the school meals  

Proximate composition i.e moisture, crude protein, lipid, ash, fibre, and 
carbohydrate contents, Amino acid profile and amino axid scores was 
determined using (AOAC) standard methods. 
 

Determination of proximate composition and energy value 

The proximate composition (moisture content, crude fibre, crude fat, total 

ash, and crude protein contents) of the flour were determined using 
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standard methods as described by (21). Carbohydrate content will be 

determined by difference thus: 

Carbohydrate (%)  = 100 − (% protein + % fat + % fibre + %ash + % moisture) 

 

Estimation of energy value 

The energy value (kca/100 g) was calculated using Atwater factor method 

described by (22). The fat, protein, and carbohydrate were multiplied by 

their physiological fuel values of 9.0, and 4.0 respectively and taking the 

sum of the products. 

Energy value = (4 × P) + (9 × F) + (4 × C) 

Where; 

P = Protein (%) 

F = Fat content (%) 

C = Carbohydrate content (%) 

 

Determination of Amino Acid Profile 

Amino Acid profile of the schools sample was determined using methods 

described by (23). The known sample was dried to constant weight, 

defatted, hydrolyzed, evaporated in a rotary evaporator and loaded into the 

Applied Biosystems PTH Amino Acid Analyzer. 

 

Defatting sample: 

The sample was defatted using chloroform/methanol mixture of ratio 2:1. 

About 4g of the sample was put in extraction thimble and extracted for 15 

hours  insoxhlet extraction apparatus (24).    

 

Nitrogen determination:  

A small amount (200mg) of ground sample was weighed, wrapped in 

whatman filter paper (No.1) and put in the Kjelcihal digestion flask. 

Concentrated sulphuric acid (10ml) was added. Catalyst mixture (0.5g) 

containing sodium sulphate (Na2SO4), copper sulphate (CuSO4) and 

selenium oxide (SeO2) in the ratio of 10:5:1 was added into the flask to 

facilitate digestion.  Four pieces of anti-bumping granules were added. 
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The flask was then put in Kjeldhal digestion apparatus for 3 hours until the 

liquid turned light green.  The digested sample was cooled and diluted with 

distilled water to 100ml in standard volumetric flask.  Aliquot (10m1) of the 

diluted solution with 10ml of 45% sodium hydroxide was put into the 

Markham distillation apparatus and distilled into 10ml of 2% boric acid 

containing 4 drops of bromocresol green/methyl red indicator until about 

70ml of distillate was collected.  

The distillate was then titrated with standardize 0.01 N hydrochloric acid to 

grey coloured end point. 

Percentage Nitrogen =
(a − b) x 0.01 x 14 x V x 100

W x C
x 100 

Where: 

a. = Titre value of the digested sample 

b. = Titre value of blank sample 

v. = Volume after dilution (100ml) 

W. = Weight of dried sample (mg) 

C. = Aliquot of the sample used (10ml) 

14. = Nitrogen constant in mg. 

 

Hydrolysis of the sample 

A known weight of the defatted sample was weighed into glass ampoule.  
7ml of 6NHCL was added and oxygen was expelled by passing nitrogen into 
the ampoule (this is to avoid possible oxidation of some amino acids during 
hydrolysis e.g methionine and cystine).  The glass ampoule was then sealed 
with Bunsen burner flame and put in an oven preset at 1050C± 50C for 22 
hours.  The ampoule was allowed to cool before broken open at the tip and 
the content was filtered to remove the humins.  
 

Method of calculating amino acid values from the chromatogram peaks. 

An integrator attached to the Analyzer calculates the peak area 

proportional to the concentration of each of the amino acids. 

 

Determination of tryptophan 

The tryptophan in the known sample was hydrolyzed with 4.2 M Sodium 

hydroxide (25). The known sample was dried to constant weight, defatted, 
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hydrolyzed, evaporated in a rotary evaporator and loaded into the Applied 

Biosystems PTH Amino Acid Analyzer. 

 

Protein Nutritional Quality  

Protein efficiency ratio (PER): The protein efficiency ratio of the Meal was 

calculated according to the equations developed by (26).  

P-PER = -0.468 + 0.454(Leu) - 0.105(Tyr)  

Essential amino acid index (EAAI): Nutritional qualities of the meal were 

determined based on the amino acid profiles. The Essential Amino Acid 

Index (EAAI) was calculated using the method described by (27) according 

to the equation below: 

𝐸𝐴𝐴𝐼 = 𝑛√
100𝑎 × 100𝑏 × … . .100𝑗

av x bv … … . jv
 

Where:  

n = number of essential amino acids,  

a, b …..j = represent the concentration of essential amino acids (lysine, 
tryptophan, isoleucine, valine, arginine, threonine, leucine, phenylalanine, 
histidine and the sum of methionine and cystine) in test sample and  
av, bv ….. jv = content of the same amino acids in standard protein (%) (egg 
or casein) respectively.  
 

Predicted biological value (PBV):  

The biological Values of meal were calculation according to the (28), 

methods. 

Using the equation below 

PBV = 1.09 (EAA Index) – 11.7.  

Nutritional index (NI): The nutritional index of the meal was calculated using 

the procedure described by (29). 

𝐍𝐮𝐭𝐫𝐢𝐭𝐢𝐨𝐧𝐚𝐥 𝐢𝐧𝐝𝐞𝐱 (%) =
𝐄𝐀𝐀𝐈𝐱 %𝐩𝐫𝐨𝐭𝐞𝐢𝐧 𝐢𝐧 𝐬𝐚𝐦𝐩𝐥𝐞

𝟏𝟎𝟎
 

 

Statistical analysis 

Statistical analysis was carried out using IBM Statistical Package for Social 

Sciences (SPSS), Descriptive statistics, i.e., frequency, percentages, and 
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means (SEM) were used to summarize the variables. Chi-square was used to 

determine association between categorical variables, while comparison of 

means between male and female was done using the Student’s t test. All 

tests were 2-tailed and significance was set at P-value less than 0.05.  

 

Results and Discussion 

Socio-economic status (occupation) of the pupils parents  

The result of the Socio-economic status of the pupils parents of government 

primary school of Kano State, were presented in Fig. 1. In respect to the 

parents occupation, high proportion (> 30%) of the pupils’ father are 

engaged in vocational jobs, (> 24%) engaged in business (both local and 

modern), (< 22%) engaged in farming activities, (< 20%) are civil servant 

while, (< 4%) are unemployed. A different trend was also observed among 

the mothers with (>45%) engaged in business (both local and modern), (30%) 

are unemployed, (14%) Vocational jobs, another (14%) civil service, and lastly 

(1%) of the pupil mothers are engaged in faming activities. 

The result shows that majority of the children were from low and medium 

socio economic status. A high proportion of pupil parents (fathers) engaged 

in vocational jobs and business activities. Small percentages were 

unemployed, this could be due to the reasons that Kano is the center of 

commerce and according to (30), the ancient people of Kano were famous 

in iron mining and smelting. And when it comes to occupation, the rural 

people consider farming as a way of life, 85 % – 90 % of respondents’ 

combine farming and other non farming occupation. This is in line with the 

ministry of foreign affairs which state that over 160,000 hectares were 

cultivated per annum producing nearly two million tons of crops that 

include fruits/vegetables and cereals grains. A different trend was observed 

among pupil’s mothers with high proportion of business (local and modern 

Business) and unemployment. The reason for high level of unemployment 

and high proportion of business mothers is Gender inequality (31). and 

establishment of National Women Development Center (NWDC) and 

economical support and empowerment projects for small-scale female 

entrepreneurs respectively in each state (32). 
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Fig 1. Socio-economic status (occupation) of pupils parents 

 

Food Consumption Patterns of Kano State Pupils at Household Level  

The food consumption patterns of the children at household level are 

presented in Fig. 2. The food consumption patterns of the children at 

household levels indicated that over 87 % of the children consumed starch-

based foods frequently, less than 13% occasionally, No parent on any 

occasion that has never eating one or more of the above mention categories 

of food. 50 agreed that legumes formed the major source of their protein 
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intakes, 20 % agreed to eat occasionally, while others did not disclose their 

consumption patterns. 46 % of the pupils are eating foods of animal origin 

frequently, 54% occasionally. 36% of the respondents consumed fruits and 

vegetables regularly, 64% occasionally and 0% of the children did not 

consumed fruits/vegetables few months before this research. 44 % are 

eating food of animal’s origin frequently, 56 % occasionally while 0 % never 

eats food of animal’s origin for the fast two month. 

According to (27), to determine the living standards of the people, income 

and consumption patterns are the most popular approaches. Measuring 

consumption patterns over a period of time provides an indication of a 

household’s consumption habits over a year because it has a smooth flow. 

(33) affirmed that Consumption is better indicator of living standards. From 

the results, consumption pattern of the pupils at their household level, 

justified the reason for over four-fifth of the respondents depending on 

starch-based foods for their daily intakes. This is in agreement of (33), which 

stated that, Consumption patterns differ from one zone to another. And 

cereals grains were the highest expenditure in North West. This was the 

zone of this research. North West is the largest producer of cereals grains. 

50 % of the pupil’s parent was consuming leguminous food frequently, the 

result also shows that: both foods of animal origin and fruits and vegetables 

consumption patterns of the children are well encouraged, this could be the 

reasons of the normal health status of the average pupils of the state. This 

is in line with (34), finding which stated that, Poor diets drive malnutrition 

in early childhood. From the result only few pupils at their parent’s houses 

consume starchy foods occasionally but reasonable number of the pupils 

agreed to consumed leguminous food, food of animals’ origin and fruits / 

vegetable occasionally, this could be due to their cost and the current 

economic situation of the country, which is in line with (35), which stated 

that Price and affordability are key barriers for accessing sufficient, safe, 

nutritious food to meet Dietary needs. No parent on any occasion that has 

never eating one or more of the above mention category of food. Their 

pattern of food consumption will promote growth and development as well 

as maintenance of body tissue.  It can also reduce their risk to nutritional 
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related diseases such as protein energy malnutrition, kwashiorkor, beriberi 

among others. 

 

 
Fig 2. Food consumption pattern of Kano state pupils at household level 

 

Proximate composition and energy value of schools meal 

Table 1: shows the result of proximate analysis of food given to primary 

school pupils in Kano state. KN has the highest Moisture content of (7.99 %) 

followed by KC with (7.64) and KS with the lowest moisture content of 6.67. 

There was a significant different (p< 0.05) among all the samples. The 

moisture content of the meals was within the normal range reported to 

have no adverse effect on the quality attributes of the product (36). The low 

moisture content is an index of stability, quality and long shelf Life of the 

product (37). Excess water the food product can cause an increase in the 

rate of microbial growth (38). KS has the lowest fat content (4.18 %) while 

KC and KN range from 8.99 to 6.78 % all the values were significantly 

different (p< 0.05). The fat content of the meal was low, result indicate that 

fat content decreased with increase in carbohydrate content.  

0

10

20

30

40

50

60

70

80

90

100

Starchy foods Legumes Food of animals
Origins

Fruits and
Vegetable

P
ro

p
o

rt
io

n
 o

f 
th

e
 r

e
sp

o
n

d
an

t 
(%

)

CONSUMPTION PATTERN

frequently

occasionally

never



 
 
 
 

 
 
 

 113 

MEDITERRANEAN PUBLICATION 
AND RESEARCH INTERNATIONAL 

INTERNATIONAL JOURNAL – OMDR  
VOL. 18 NO.3 JUN-2022 ISSN: 2099-6651 

 

EDITOR-IN-CHIEF 
Prof. A.S. Hossein [Saskatchewan] 

KS has the highest protein content of 26.99 %, KC and KN were within the 

range of 23.78 and 21.98 % and there is significant different (p< 0.05) within 

the values. The protein content of the meal was adequately high; this could 

be as the result of the legumes content of the food. (39) reported that, 

pulses contained about twice the amount of protein found in whole cereals 

grain. The high protein content of the meal is an important index of 

promoting growth and development and repair of worn-out tissues of the 

children. According to (19), protein is one of the major components of body 

tissues and an essential nutrient for growth. Crude fibre content of the meal 

range from 2.34 -2.79 % which shows no significant different (P< 0.05) 

among all the samples. The dietary fibre content of the meal are within the 

recommended range of not more than 5g dietary fiber per 100 g dry matter 

(40). The low dietary fibre could be due to the high protein content of the 

food. A lower fibre diet is a risk factor for chronic childhood constipation, 

(41). Kano south (KS) has the highest ash content of (7.14 %) KC and KN are 

within the range of 4.07 – 5.50 which shows a significant different (P< 0.05) 

within the samples. The result shows that the ash content of the meal was 

high, which is an index of the minerals constituent of the meal, because; ash 

is the inorganic substances remaining in the residue after ignition (42). 

 Carbohydrate content of KN was the highest with 56.39 while that of KC 

and KS were 52.14 and 52.70 respectively, KC and KS shows no significant 

different (P< 0.05). The carbohydrates content of the meal was close to the 

recommended dietary intake. However, this is not the only meal they are 

consuming for the day; they can as well source for energy supplement from 

other foods. KS has the lowest energy value of 356.22 kcal/100 g, KC and KN 

were 384.59 and 374.50 kcal/100g respectively. The energy content of the 

meal met the percentage WHO RDI for children. This implies that the meal 

contain an appreciable content of energy for their daily activities. This 

shows that the meal is high in calories which may improved the activities of 

the pupil in school and at home.  

KEY :  

 KC = Kano central 

 KS = Kano South 
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 KN = Kano North  

 

Table 1: Proximate composition (g/100 g), energy value (Kcal/100 g) of 

school meals 

Sample Kano Central  Kano North Kano South  

Moisture content (%) 7.64±0.06b  7.99±0.05a  6.67±.05c  

Protein Content  (%) 23.78±0.31b  21.98±0.11c  36.95±0.40a  

Fat content (%) 8.99±0.04a  6.78±0.19b  4.18±0.06c  

Fibre (%) 2.34±0.54a  2.79±0.03a  2.36±0.12a  

Ash content (%) 5.45±0.14b  4.07±0.09c  7.14±0.43a  

Carbohydrate Content 

(%) 

52.14±0.43b  56.39±0.14a  52.70±0.53b  

Energy Value (Kcal/100g) 384.59  374.50  356.22  

 

Values are Mean of triplicate determination ± S.D Different superscripts on 

the same row are significantly different (p≤ 0.05) according to Duncan 

Multiply range test 

 

Amino acid profile and predicted nutritional quality of school meals  

The amino acid profile and predicted nutritional quality of school meals 

consumed by the pupils in Kano State were presented in Table 2. The results 

show that Glutamic acid is the most abundant non-essential amino acid 

having (10.44 -12.11 g / 100 g protein). Glutamic acid has been link to have 

beneficial effect in improving children intelligence and proper development 

of the brain, which is in line with (43) which described the primary fuction 

of glutamate as excitatory neurotransmitter in the central nervous system. 

Arginine was the second most abundant non-essential amino acid, which is 

considered as essential amino acid during critical illness in children. Arginine 

availability in the body facilitates Nitric Oxide synthesis. Nitric oxide serves 

as vasodilator nodilating vascular tone and blood pressure of the body (44). 

Nutritionally the Recommended daily allowances of some of the amino 

acids (Histidine, Valine, Threonine and iso leucine), were met the WHO RDI. 

According to (45) Lysine and methionine are the limiting amino acid of the 
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meal. Lysine was the limiting amino acid in cereal-based products, and 

methionine, cysteine were the limiting amino acid in leguminous products. 

This justified the high intake of plant protein and low animal protein of the 

pupils. This is in line with (27) which stated that African diets are generally 

characterized with low animal protein, but high in cereals and legumes. 

Lower total essential amino acid compared to the total non essential amino 

acid was observed, this could be attributed to the fact that the meals were 

mainly from plant based products. The essential amino acid index (EAAI), 

calculated biological value (BV) and nutritional index (NI) of the school 

meals were comparatively lower than recommended values for EAAI (70 %), 

BV (70 %) and NI (20 %) (28, 46). These results imply that the nutritional 

quality of the school meals was low, and this could be attributed to the 

composition of the school meals, which were mainly from plant-based. 

Protein of high biological value is derived from meats and other food from 

animals (47). This observation agreed with the report of Abizari, who also 

reported that the biological value of school lunch in Ghana was low due to 

poor composition of the school meals, which were mainly plant-based with 

low animal protein sources (27). However this is not the only meal 

consumed by the pupil for the day, they can as well source for protein 

supplement from other food at their parents’ houses. 

 

Amino Acid Score 

Table 3. Shows the amino acid score (AAS) of the meals. Amino acid score 

(AAS) of KC range from 61.82 to 374.00. KN ranged from 52.64 to 292.50 and 

KS with 54.55 to 252.50 ranged. Arginine, Phenylalanine and Isoluecine are 

the amino acids with the highest Score while Methionine and lysine are the 

amino acids with the lowest score in KC while KN and KS with methionine, 

Tryptophan and Lysine as the amino acids with the lowest score. Methionine 

and Arginine are the limiting and aboundant amino acids respectively in all 

the samples. 

 Amino acid predicts the degree of efficiency that a sourced protein will 

meet the amino acid needs of a person or group (48). The results Shows 

that; the first and second limiting amino acids of the food are lysine and 
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tryptophan, this could be due to the reasons that, Lysine tryptophan were 

the limiting amino acid of the food from plant source, this is in line with (49) 

which stated that: Cereals protein are low in lysine and tryptophan. These 

essential amino acids become the limiting amino acid in cereals. 

KEY :  

 KC = Kano central 

 KS = Kano South 

 KN = Kano North . 

 

Table 3. Amino acid profile and predicted nutritional quality of school 

meals  

Samples  Kano 

Central  

Kano 

North  

Kano 

South  

*Adult  *Children  

Non-essential amino 

acids  

               

Glycine  5.22
a
  3.94

c
  4.85

b
  -  -  

Alanine  4.48
a
  3.41

c
  3.94

b
  -  -  

Serine  4.65
a
  4.32

b
  3.94

c
  -  -  

Proline  3.66
a
  2.94

c
  3.05

b
  -  -  

Aspartic  7.07
c
  8.15

b
  8.71

a
  -  -  

Cysteine  1.09
b
  1.09

b
  4.85

a
  -  -  

Glutamic  12.11
a
  10.44

c
  11.20

b
  -  -  

Tyrosine  3.79
b
  3.10

c
  3.96

a
  -  -  

Arginine  7.48
a
  5.85

c
  7.05

b
  -  -  

ƩNEAAs  49.55
b
  43.24

c
  51.55

a
  -  -  

Essential amino acids                 

Phenylalanine  4.97
a
  4.26

c
  4.70

b
  2.5  6.9  

Histidine  2.24
a
  1.85

b
  2.24

a
  -  1.0  

Metheonine  1.36
a
  1.18

c
  1.20

b
  1.5  2.7  

Valine  4.68
a
  4.30

b
  4.01

c
  2.6  3.8  
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Tryptophan  0.90
a
  0.74

c
  0.79

b
  0.4  1.25  

Threonine  3.39
a
  2.82

c
  3.36

b
  1.5  3.7  

Isoleucine  4.62
a
  3.80

c
  4.32

b
  2.0  3.1  

Leucine  6.71
a
  5.72

c
  6.54

b
  3.9  7.3  

Lysine  4.35
b
  4.03

c
  4.56

a
  3.0  6.4  

ƩEAAs+His  33.22
a
  28.70

c
  31.72

b
  -  -  

Predicted nutritional 

quality  

           

TAA  82.77
b
  71.94

c
  83.27

a
  -  -  

TEAA/TNEAA  0.67
a
  0.66

b
  0.62

c
  -  -  

ƩSAA(Meth+Cys)  2.45
b
  2.27

c
  6.05

a
  -  -  

ƩArAA(Phe+Tyr)  8.76
a
  7.36

c
  8.66

b
  -  -  

Arginine/Lysine  1.72
a
  1.45

c
  1.55

b
  -  -  

BCAAs  16.01
a
  13.82

c
  14.87

b
  -  -  

P-BV  54.26  45.74  50.92        

PER  2.41  2.03  2.29        

EAAI  60.52  52.70  57.45        

 

Values are Mean of triplicate determination ± S.D Different superscripts on 

the same row are significantly different (p≤ 0.05) according to Duncan 

Multiply range test.  

 

Table 3. Amino Acids Score (%) of School meal 

Parameters  Kano 

Central  

Kano 

North  

Kano South                 FAO/WHO 

(50) 

Lysine  75.00  69.48  78.62       58  

Threonine  99.71  82.94  98.82                  34  

Valine  133.71  122.86  114.57       35  

Methionine  61.82  53.64  54.55       22  

Isoleucine  165.00  135.71  154.29         28  
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Leucine  101.67  86.67  99.09       66  

Phenylalanine  177.50  152.14  167.86       28  

Histidine  117.89  97.37  117.89       19  

Tryptophan  81.82  67.27  71.82       11  

Arginine  374.00  292.50  352.50       20  

LAAS  Methionine  Methionine  Methionine         -  

AAAS  Arginine  Arginine  Arginine         -  

 

Values are Mean of triplicate determination ± S.D Different superscripts on 

the same row are significantly different (p≤ 0.05) according to Duncan 

Multiply range test.  

 

Conclusions 

This study has shown that the protein content of the meals given to Kano 

State primary school pupils was adequately met with WHO RDI for both 

male and female pupil. Moreover, arginine and histidine the essential amino 

acids required for the growth of school aged children adequately met the 

WHO RDI. Analysis indicated a high intake of plant protein and low animal 

protein. The findings from this work revealed that food combinations of the 

meals on menu of school feeding programme time table in Kano state, tend 

towards providing adequate nutrients for the pupils and thus could provide 

a balanced diet.  
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