
 

TIMBOU-AFRICA ACADEMIC PUBLICATIONS 
AUGUST, 2022 EDITIONS, INTERNATIONAL JOURNAL OF: 

 

TIJSHMR 
93 

SOCIAL HEALTH AND MEDICAL RESEARCH VOL. 10 

ISSN: 2373-1340 

 

SSESSMENT OF NUTRIENT AND 

ANTI-NUTRIENTS PROPERTIES OF 

VALUE-ADDED INDIGENOUS 

PRODUCTS 

 

NDALIMAN, M. B1, SADIQ, U.M3 ADENIRAN, 

S2, 
1Department of Nutrition and Dietetics, the Federal 

Polytechnic, Bida, Niger State, Nigeria. 2Department of 

Biological Sciences, the Federal Polytechnic, Bida, Niger 

State, Nigeria. 3Department of Nutrition and Dietetics, 

Kaduna Polytechnic, Kaduna State, Nigeria. 

 

 

Introduction 

nappropriate supply of healthy diet may result in 

malnutrition and cause various diseases 

associated with, intellectual inability hemostasis, 

loss of body weight, and other related functions 

(Muhammad etal., 2018). It could also lead to obesity 

in adulthood which is a risk factor for many diet 

related non-communicable diseases such as 

hypertension, heart diseases, diabetes and cancer 

(Hult et al, 2010). Malnutrition hurts cognitive 

function and contributes to poverty by impeding a 

child’s inability to reach productive lives, hence slows 

down national and capital development. Thus, 

adequate and timely consumption of adequate 

nutrient intake do not only promote growth and 

functional development of a individual, but also  

A 

I 

ABSTRACT  
Malnutrition has 

become a public 

health issues 

which impact on 

child’s proper 

development 

and cognitive 

function by 

impeding a 

child’s ability to 

reach maximum 

potential and 

productivity, 

hence slows 

down national 

development. To 

curb this 

menace, 

fortification of 

indigenous 

snacks has been 

identified as a 

viable  

 
TIMBOU-AFRICA ACADEMIC PUBLICATIONS 
INTERNATIONAL JOURNAL, AUGUST, 2022 EDITIONS 

VOL. 10 NO. 3 ISSN: 2373-1340 

 
 

INTERNATIONAL 
JOUNAL OF: 
SOCIAL HEALTH AND 
MEDICAL RESEARCH  



 

TIMBOU-AFRICA ACADEMIC PUBLICATIONS 
AUGUST, 2022 EDITIONS, INTERNATIONAL JOURNAL OF: 

 

TIJSHMR 
94 

SOCIAL HEALTH AND MEDICAL RESEARCH VOL. 10 

ISSN: 2373-1340 

 

mechanism to increase nutrient bioavailability among children especially in 
rural communities. The aim of this study is to evaluate the nutritional 
quality of rice gbuarwagi fortified with soybeans. The method of 
processing of Gbuarwagi include steeping of paddy rice in water for 6 hours 
after which the grains were wet milled, sieved and dewatered using Muslin 
cloth. Thereafter, it was cut into desirables sizes and subjected to steaming 
60OC   in order to produce rice gbuarwagi. Rice gbuarwagi were produced 
in the following ratio Sample A (100:0), Sample B (87.5:12.5), Sample C 
(62.5:37.5) and Sample D (50:50). The mean values of proximate 
composition of the developed samples are shown in Table 1. The result of 
moisture content ranges from (5.01±0.13 to 6.30±0.19) with highest values 
observed in sample D formulations (6.30±0.19). The result of protein 
content revealed that sample D (21.2 ± 0.07) was significantly (p<0.05) 
higher than value observed in sample A (18.5 ± 0.03). Also, the results of in 
vitro protein digestibility obtained in this study showed that sample D 
(80.4 ± 0.09) was significantly (p < 0.05) higher than value observed in 
sample A (65.0 ± 0.20) after cooking. Carbohydrate fractions were found 
to be 2.15 mg/100 g, 2.02 mg/ 100 g, 0.91 mg/100g and 4.36 mg/100 g in 
sample A, which increased significantly (p < 0.05) to 2.97 mg/100 g, 2.72 
mg/100 g, 2.00 mg/100g and 3.00 mg/100 g after cooking for glucose, 
fructose maltose and sucrose in sample D, respectively. Results also 
showed that of the four soluble sugars present in all the samples, sucrose 
was present in the highest quantity and maltose being the least; and there 
were significant differences (p < 0.05) in the contents of the sugars 
(glucose, maltose and sucrose) among the samples. While for the anti-
nutrient properties, Tannin ranged from 28.64 ± 0.24 to 31.90 ±0.68, 
Trypsin ranged from 6.96 ± 0.06 to 8.74± 0.00 and Pytate ranged from 
51.21± 0.09 to 53.75 ± 0.21 respectively. Therefore, it was concluded that 
Fortified Gbuarwagi made from Rice-Soybeans is cheap and could provide 
nutritional wellbeing to both infant and adult when consumed as 
diet/breakfast cereals since it has high nutritive value. 
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appear to play a key role in human life (Mertz and Mc Dade, 2010). Similarly, 

the reoccurrence of these menace together with malnutrition in children 

and lactating women have been associated to reduction in protein enriched 

foods (Muhammad et al, 2018). Fortification of traditional cereals based 

snacks may meet the nutrient requirements and increasing demand of 

healthy nutrition. Plant products from Oil seed (Soybeans) have been 

recommended as an excellent and economically alternative source for 

proteins and calories than animal proteins especially in Nigeria. Globally, rice 

is an important cereal crop consumed by over half of the world population. 

It is an important source of protein, minerals and calorie for most people in 

Sub-Saharan Africa. Unlike other cereals, rice is principally consumed as a 

whole grain, therefore, quality consideration for its physical, milling and 

cooking properties are critical in its acceptability associated with attractive 

colour, bland taste, hypoallergenicity and ease of digestion (Danbaba et al, 

2015). Gbuarwagi is a snack prepared from fermented cereals paste 

including rice, millet and sorghum among others. It is popular among Nupe, 

Gbagyi and Hausa people of Niger State (Northern Nigeria) (Akoma et al, 

2007). Similarly, it could be eaten boiled or cold together with carbonated 

beverage such as kunu zaki, kunu aya and zobo among other beverages. 

 

Materials and Methods 

Paddy Rice (FARO 44) was collected from National Cereal Research Institute 

Badeggi, Niger State. It was cleaned by winnowing and the kernels were 

dehulled using a rice dehuller (Satake Tokyo M3, Rice Dehuller, Japan). The 

method of processing of Gbuarwagi include steeping of paddy rice in water 

for 6 hours after which the grains were wet milled, sieved and dewatered 

using Muslin cloth in order to produced rice paste (Akoma et al, 2007). The 

rice paste was divided into two portions where a portion was subjected to 

boiling (100 OC) for about 5-10 min after which, it was removed and mixed 

with uncooked portion and mashed thorov ccccughly to obtain smooth 

paste. In addition, sugar was added to rice paste after which it was 

packaged in polyethylene bag and steamed again for about 10-30 min 
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(Akoma et al, 2007). There after the steamed products were allowed to cool 

until required for use. Soybeans seeds (2kg) were cleaned from all the 

foreign materials and soaked in cold water for twelve hours and followed 

by continuous rubbing with hand to remove the seed coat. Furthermore, 

the water was drained off and the seeds were wet milled and sieved using 

Muslin cloth. The sieved soybeans were allowed to settle down for 8 hours, 

then fermented water was decanted and the soybeans paste were blended 

with rice (100:0, 0:100, 87.5:12.5, 62.5:37.5 and 50:50) and packaged in 

polyethylene bag until required for use. 

 

Proximate analysis 

Rice gbuarwagi blended with soybeans (100:0, 87.5:12.5, 62.5:37.5 and 

50:50) were analyzed for moisture, crude protein, crude lipid, ash, crude 

fibre and available carbohydrate according to the method recommended by 

AOAC (2000). 

 

Determination of carbohydrate fractions 

Glucose was determined according to the method described by Holm et al. 

(1986), maltose by method of Holm et al. (1986); Gutmann (1974), fructose 

as described by Holm et al. (1986); whereas sucrose was determined 

according to method of Outlaw and Mitchell (1988). 

 

Determination of dietary fibre using enzymatic gravimetric method 

(AOAC, 1992) 

This was based on subjecting the two samples to sequential enzymatic 

digestion by heat-stable alpha-amylase, protease and amyloglucosidase. 

 

In vitro assay for protein digestibility 

The in vitro protein digestibility was carried out according to the method of 

Mertz et al. (1984). Two hundred (200) milligram of gbuarwagi was 

dispersed in 20 mL of pepsin reagent (1.5 mg/mL in 0.1M glycine-HCl buffer 

of pH 2.0) and shaken vigorously. All the tubes were kept in a water bath at 
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37 °C for three hours with constant shaking at 15 min interval. After three 

hours, the digestion was stopped by removing the tubes from the water 

bath and placing them on ice bath for 30 min. The samples were then 

filtered through Whatman No.1 filter paper and the residue was washed 

with buffer and dried at 80 °C for 2 h. The dried residue was placed in a 50 

mL micro-kjeldahl flask and analyzed for total nitrogen by microkjeldahl 

digestion and calorimetric nitrogen Analysis (American Association of 

Cereal Chemists, 1983). The indigestible nitrogen was subtracted from total 

nitrogen of the sample to obtain digestible nitrogen using the following:  

100
sample test in theProtein  Total

Protein Digestible
 ity(%)Digestibilprotein  In vitro =

   
 

 

Determination of anti-nutrients 

The sample was subjected to analysis for determination of alpha amylase 

inhibition (McCue and Shetty, 2004), trypsin inhibition (Amtfield et al., 

1985), phytate (Lucas and Markakas, 1975), tannin (Makkar et al., 1993). 

 

Statistical Analysis 

Data collected were expressed as mean ± standard deviation. Analysis of 

Variance (ANOVA) were carried out to determine the differences among the 

samples with significant differences accepted at p<0.05. 

 

Results and Discussion 

The mean values of proximate composition of the developed samples are 

shown in Table 1. The results revealed some significant changes at p<0.05. 

The result of moisture content ranges from (5.01±0.13 to 6.30±0.19) with 

highest values observed in sample D formulations. The higher value 

observed could be due to high content of legumes that have the ability to 

imbibe moisture from environment and swell. Similarly, legumes have been 

shown to have hygroscopic or water absorbing properties (Wasserman, 

2010). Low moisture in other sample could be an added advantage of 

prolonging the shelf life of the product if properly packaged. The result of 

protein content revealed that sample D (21.2 ± 0.07) was significantly 
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(p<0.05) higher than value observed in sample A (18.5 ± 0.03). The high 

protein content could be attributed to the presence of legumes used in the 

products. The progressive solubilization and leaching out of the 

nitrogenous substances during soaking could be responsible for changes in 

protein (Ukachukwu and Obioha, 2000). Also, the results of in vitro protein 

digestibility obtained in this study showed that sample D (80.4 ± 0.09) was 

significantly (p < 0.05) higher than value observed in sample A (65.0 ± 0.20) 

after cooking. The observed increased could be associated to high protein 

content. This finding was contrary with the findings of Hamaker et al. (1987), 

which showed significant decrease in protein digestibility of sorghum, 

maize, barley, rice and wheat from 80.8, 83.4, 93.2, 91.1 and 91.3% to 56.3, 

79.3, 80.2, 82.1 and 85.9%, respectively. Thus, the significant (p < 0.05) 

decrease in protein digestibility of Gbuarwagi (Sample A) after cooking may 

be due to grain organizational structure (Duodu et al., 2002), polyphenols 

(de Toledo et al., 2013) phytic acid (Ryden and Selvendran, 1993), starch 

(Ruiz et al., 2016) and cell wall components. The combined effect of these 

factors was reported to influence cooked sorghum protein digestibility 

(Duodu et al., 2003). The same trend was also reported by Yagoub and 

Abdalla (2007), in which in vitro pepsin digestibility of bambara groundnut 

was significantly decreased (p < 0.05) from 78.75 ± 0.35% to 51.57 ± 0.1% after 

heat processing by cooking. Similarly Sulieman et al. (2008) attributed the 

lack of improvement in digestibility of lentil and faba bean to be related in 

part to protein aggregation due to thermal treatment. According to 

Carbonaro et al. (1993), formation of aggregated protein following heat 

treatment could be linked to the oxidation of sulfhydryl groups and 

interactions between acidic and basic residues which render a sample more 

resistant to proteases. The negative effect of boiling on in vitro protein 

digestibility was also observed by AbdelRahim (2004) for faba bean; the 

reduction of in vitro protein digestibility was attributed to the formation of 

disulphide bonds which prevent access and restrict digestion of proteins by 

digestive enzymes. Moreover, it was proposed that boiling leads to 

oxidation of plant polyphenols resulting in the formation of quinines and 
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highly reactive peroxides. These peroxides may then bring about oxidation 

of amino acid residues and subsequently, polymerization of proteins. This 

may then lead to reduced protein digestibility (Duodu et al., 2003). On the 

other hand, higher protein content in sample D was as result of changes in 

secondary structure of protein during cooking from an alpha-helical to 

antiparallel, intermolecular beta-sheet conformation which affects protein 

digestibility (Duodu et al., 2003). However, Carbohydrate fractions were 

found to be 2.15 mg/100 g, 2.02 mg/ 100 g, 0.91 mg/100g and 4.36 mg/100 g 

in sample A, which changes significantly (p < 0.05) to 2.97 mg/100 g, 2.72 

mg/100 g, 2.00 mg/100g and 3.00 mg/100 g after cooking for glucose, 

fructose maltose and sucrose in sample D, respectively. Although, the result 

of high carbohydrate contents were also observed in rice Gbuarwagi 

respectively; there were only small amounts of soluble sugars present in all 

the samples. Most of the soluble sugars may have been converted to the 

storage form (starch), while some may be present as dietary fibre 

components of the cell wall of the plants or as phytate (Chirissie, 1998). 

Results also showed that of the four soluble sugars present in all the 

samples, sucrose was present in the highest quantity and maltose being the 

least; and there were significant differences (p < 0.05) in the contents of the 

sugars (glucose, maltose and sucrose) among the samples. This could be 

related to the effect of heat which may have converted the soluble sugars 

into insoluble gels. Thus the results of carbohydrate fractions obtained in 

this study were in accordance with those obtained for N. petersiana where 

boiling resulted in reduction of the soluble sugar content (Chirissie, 1998). 

The result of ash content ranges from (0.25±0.02 to 3.10±0.08) with highest 

values observed in sample D. Lower ash content were observed in all the 

samples which could reduce the flammability of the products that could 

easily produce ash on combustion (Wassagu, 2015). The result of analysis 

showed that fat content of developed products were generally low  ranges 

from (1.15±0.19 to 3.20±0.10) with highest values observed in sample D 

(3.20±0.10). High fat content could be responsible for addition of legumes 

to the products, since most legumes (Soybeans) contain reasonable 
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amount of fat. Also, low fat content of the developed products could be 

suitable for weight watchers. The result of Dietary fibre content of rice 

Gbuarwagi revealed that there was significant decrease (p < 0.05) in soluble 

and insoluble dietary fibre for the processed Gbuarwagi respectively. The 

amount of soluble dietary fibre (3.50 ± 0.06, 4.40 ± 0.12, 4.074 ± 0.15, 10.25 ± 

0.01) was found to be lower than the insoluble fibre (9.43 ± 0.03, 10.20 ± 

0.06, 7.90 ± 0.09, 15.30 ± 0.12) in all the processed samples. Mayo, 2015 

reported that insoluble fibre promotes the peristaltic movement of 

materials through the digestive system and increases stool bulk, which may 

be of benefit to those who struggle with constipation or irregular stools. It 

also prevents the fermentation of foods in the alimentary canal which may 

subsequently lead to colon cancer (Mayo, 2015). Generally, dietary fibre was 

reported by Oha et al. (2014) to have positive effect on treatment and 

prevention of constipation, control of serum cholesterol level, reducing the 

risk of diabetes, intestinal cancer and stimulation of beneficial 

microorganisms. However, soluble fibre dissolves in water to form a gel like 

material, which helps lower blood cholesterol and glucose levels.  

 

Table1: Proximate composition, in vitro protein digestibility, dietary fibre 

and Carbohydrate fractions of Rice Gbuarwagi fortified with soybeans 

Proximate composition Sample A Sample B Sample C Sample D 

Moisture content 5.01 ± 0.13a 5.25± 0.11a 6.10 ± 0.21b 6.30± 0.19c 

Crude Protein 18.5 ± 0.03a 19.3 ± 0.06b 20.1 ± 0.04c 21.2 ± 0.07d 

Carbohydrate fractions     

Glucose 2.15 ± 0.01a  2.49 ± 0.05ab  2.65 ± 0.02b 2.97 ± 0.07c 

Fructose  2.02 ± 0.10a 2.09 ± 0.13a 2.15 ± 0.15a  2.72 ± 0.12b 

Maltose 0.91 ± 0.01a  1.52 ± 0.03b 1.65 ± 0.05bc 2.00 ± 0.07c 

Sucrose 4.36 ± 0.04a  4.67 ± 0.04a 4.85 ± 0.04a 3.00 ± 0.04a 

In vitro Protein Digestibility 65.0 ± 0.20a 72.3 ± 0.16b 77.4 ± 0.11c 80.4 ± 0.09d 

Ash content  0.25 ± 0.02a 2.43 ± 0.04b 2.86 ± 0.06c  3.10 ± 0.08c 

Crude fat 1.15 ± 0.19a 1.50 ± 0.25a 2.60 ± 0.30b  3.20 ± 0.10c 

Dietary fibre     
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Insoluble 9.43 ± 0.03a 10.20 ± 0.06c 7.90 ± 0.09b 15.30 ± 0.12d 

Soluble 3.50 ± 0.06a 4.40 ± 0.12b 4.074 ± 0.15b 10.25 ± 0.01c 

 

Values are expressed as mean± Standard Deviation. Values with different 

superscripts on the same row are significantly different at p<0.05. Key: 

Sample A (100:0), Sample B (87.5:12.5), Sample C (62.5:37.5), Sample D 

(50:50). 

Antinutrients have the capacity of decreasing the digestibility and 

palatability of protein because they form insoluble complexes with them 

(Mbata et al., 2009). Phytates are known to form complexes with iron, zinc, 

calcium, and magnesium making them less available and thus inadequate in 

food samples especially for children. Tannins are naturally occurring plant 

polyphenols. Their main characteristic is to bind and precipitate protein 

interfering with its digestion and absorption. It is known that 10–50 mg 

phytate per 100 g will not cause a negative effect on the absorption of zinc 

and iron (Pikuda and Ilelaboye, 2013). This research shows a significant 

decrease in anti nutrient compared to other research where the grains do 

not pass through special treatment or processing method.  

The results of anti nutrient composition of the blends observed that tannin 

content increased significantly (p<0.05) from sample A (28.740 ± 0.24) to D 

(30.21± 0.68) with sample A and B having the least value. Trypsin content 

was observed to increased with a significant difference across the samples 

from sample A (6.96 ± 0.06) to D (8.74 ± 0.00) while Phytate was observed 

to increase from sample A (51.21 ± 0.09) to sample D (53.75 ± 0.21). 

 

Table 2: Anti-Nutrient Composition of Rice Gbuarwagi fortified with 

soybeans 

Parameters A B C D 

Tannin 28.740 ± 0.24a 28.96 ± 0.00a 31.23± 0.03c 31.90± 0.68d 

Trypsin 6.96 ± 0.06a 7.24 ± 0.22b 8.61  ± 0.03c 8.74 ± 0.00c 

Phytate 51.21 ± 0.09a 51.00 ± 0.03b 53.22 ± 0.39b 53.75 ± 0.21c 
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Values are expressed as mean± Standard Deviation. Values with different 

superscripts on the same row are significantly different at p<0.05. Key: 

Sample A (100:0), Sample B (87.5:12.5), Sample C (62.5:37.5), Sample D 

(50:50). 

 

Conclusion 

From the result of this research it could be denoted that the incorporation 

of pigeon pea and millet Flour enhance the nutritional value of the products, 

while reducing the antinutrient composition. Therefore, it could be 

concluded that Fortified Gbuarwagi made from Rice-Soybeans is cheap and 

could provide nutritional wellbeing to both infant and adult when 

consumed as diet/breakfast cereals since it has high nutritive value. 
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Introduction 

pportunistic parasites probably play a major 

role in causing chronic diarrhea 

accompanied by weight loss in people living 

with Human Immunodeficiency Syndrome/Acquired 

immunodeficiency Syndrome (HIV/AIDS) [17]. The 

incidence and prevalence of infections with a 

particular enteric parasite in HIV/AIDS patients is 

likely to depend upon the endemicity of that 

particular parasite in the community [27]. One of the 

major debilitating conditions associated with severe 

immune suppression is diarrhea  caused by several 

intestinal parasites, loose,  watery  stools,  bowel 

movements, sometimes   with   unusual colours   
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occurring more  than  three  times  in one day  is a common  problem 

associated    with   parasitic infestation [8].  
Gastrointestinal infections are very common in patients with HIV infection 

or AIDS and diarrhea is common clinical presentation of these infections 

[18and 26].  Reports indicate that diarrhea occurs in 30-60% of AIDS patients 

in developed countries and in about 90% of AIDS patients in developing 

countries [12]. The etiologic spectrum of enteric pathogens causing diarrhea 

includes bacteria, parasites, fungi and viruses [29]. The presence of 

pathogens, including various forms of intestinal opportunistic parasites 

has been the major problem of HIV since the beginning of the epidemic. 

This work aimed to study the Prevalence of Opportunistic Parasitic 

Infections in Immunocompromised Patients Attending Bayara General 

Hospital, Bauchi. Patient stool specimens were examined as fresh wet 

mounts, formal-ether concentration technique and modified Ziehl-Neelsen 

staining technique. Data was obtained from 200 study patients selected by 

convenience sampling method. The overall prevalence of opportunistic 

parasitic infections was found to be 23(11.5%). Four types of intestinal 

opportunistic parasites were identified, the most dominant being 

Cryptospridium parvum 11(5.5%), Isospora belli 9(4.5%), Cyclospora 

cayetanensis 2(1%) and Microsporidium (Septata intestinalis) 1(0.5%). The 

study indicated the higher prevalence in patients with <200 CD4+ count. 

The research also found that socioeconomic conditions such as educational 

background had significant relationship with the parasitic infections. Use 

of portable drinking, observance of good sanitation and hygiene were also 

recorded in the study area. Severe Infections recorded during the study 

were 234.8 degree, lights infections, 93.9 degrees and moderate infections 

were only 31.3degrees.   
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