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ABSTRACT 
 

Okra is one of the nutritious and multipurpose vegetables widely consumed in different parts of the world. The 

nutritional and other chemical profiles of accessions of the crop grown in the Pawe area, however, are not properly 

known. Therefore, the main objective of this study was to determine the nutritional and anti-nutritional content of 

thirteen indigenous okra accessions grown at Pawe District in Benishangul Gumuz regional state, Ethiopia. The result 

of the study showed that the nutritional composition has a significant (P ≤ 0.05) difference among okra pod accessions. 

The moisture, ash, protein, crude fat, crude fiber, and carbohydrate contents were raged from 89.07 - 91.46, 7.16 - 8.25, 

18.2 - 22.06, 0.88 – 1.43, 1.66 – 5.98, and 52.71 - 60.67 % respectively. While the content of oxalate, phytate, and 

tannin ranged from 0.56 - 0.73, 0.30 – 0.34, and 6.4 – 6.7 mg/100g, respectively, only oxalate content has significant 

(P ≤0.05) difference among accessions. Results indicate that okra pods are rich in nutrients and can contribute a vital 

role to human health. Further research is recommended on processing methods that influence the nutritional quality of 

okra pods. 
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INTRODUCTION 

 

Worldwide, indigenous vegetables have long been part 

of traditional diets in communities. yet their nutritional 

value is unknown (Keatinge et al., 2014; Ojiewo et al., 

2015). Especially, in Sub-Saharan Africa consistent with 

less information on their nutrition, the consumption level 

of vegetables is low. Therefore, understanding the 

nutritional value of indigenous vegetables is very important 

to solve food insecurity and malnutrition problems in 

developing countries (Kamga et al., 2013). 

Okra [Abelmoschus esculentus (L.) Moench] is widely 

cultivated and utilized crops belonging to the Malvaceae 

family (Lamont, 1999; Sorapong, 2012). It is a widely 

cultivated and consumed nonleafy vegetable in tropical and 

subtropical areas (Aktaruzzaman et al., 2010; Gemede et 

al., 2016). Different reports indicated that okra is originated 

in Ethiopia (Binalfew & Alemu, 2016; Sorapong, 2012) 

and then spread in to different countries of Middle East and 

North  Africa (Lamont, 1999). The local name of okra is 

different from place to place. It is called lady’s finger in 

England, gumbo in the United States of America, gombo in 

French, guibeiro in Portuguese, bamiah in Arabic, and 

bhindi in India (Lamont, 1999; Singh et al., 2014). It is also 

named differently in Ethiopia as Kenkase (Berta), Andeha 

(Gumuz), and Bamia (Afan Oromo/ Amharic) (Gemede et 

al., 2016). 

Fresh and green seed immature okra pods are rich in 

protein dietary fiber, unsaturated fatty acid, minerals, and 

vitamins needed by humans and can be consumed as 

vegetables (Liu et al., 2021; Ndangui et al., 2010; Singh et 

al., 2014). Okra seeds contain 15-26% protein and more 

than 14% oil which is comparable with soybean. Its oil has 

high amounts of unsaturated fats such as oleic acid and 

linoleic acid, greenish-yellow color, pleasant tase and odor 

and therefore has vital role in human diet and can be used 

as an alternative source for edible oil (Kumar et al., 2010). 

Okra provides calcium, potassium, zinc, and other minerals 

which are often lacking in the diet of many developing 

countries (Hussein et al., 2018). Besides using as food, okra 

has several applications in pharmaceuticals and different 

industries (Adetuyi et al., 2011; Farooq et al., 2013; Kumar 

et al., 2013). Despite all these, less attention was given to 

improve its production (Kumar et al., 2010). 

Characterizing variability in the overall quality and 

nutritional profiles of okra is important to clearly understand
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the added value to the common food items of the 

community in the locality and design alternative uses 

(Kamga et al., 2013). It is reported that the quality and 

functional properties of okra be affected by varieties, crop 

management, and processing methods (Hussein et al., 

2018; Liu et al., 2021). 

In Ethiopia, there is only little report on okra dealing 

with its genetic diversity (Binalfew and Alemu, 2016)  and 

some nutritional composition (Gemede, 2015; Zerihun et 

al., 2020). Hence, the aim of this experiment is to evaluate 

the nutritional and anti-nutritional characteristics of 

thirteen okra pod accessions grown in Pawe District, 

Benishangul-Gumz Regional State, Northwestern Ethiopia. 

 

MATERIALS AND METHODS 

 

Sample Collection and Preparation 

A total of thirteen okra accessions were collected from 

the research plots of Pawe Agricultural Research Center, 

Horticulture Research program. The collected okra pod 

samples were sliced manually to uniform size and thickness 

(5cm) using stainless- steel knife after washing it with 

distilled water (Gemede, 2015) and were dried at 40°C in 

an oven for 24 hours. The samples were grounded until pass 

through 0.5 mm sieve by using an electric grinder. Finally, 

the samples were stored in refrigerator at 4°C packed with 

airtight plastic bag until analysis (Gemede, 2015). 

 

Determination of Nutritional Composition 

The proximate compositions; moisture content, crude 

protein, crude fat, crude fiber, and ash was determined by 

following the standard procedures of AOAC (2000). The 

moisture content was determined gravimetrically by drying 

the sample in an oven at 105°C for 24 hours till constant 

weight. Kjeldahl method was used to determine crude 

protein (%N*6.25). Soxhlet extraction method was used to 

determine crude fat. The ash content was determined 

gravimetrically by incinerating the sample in a muffle 

furnace at 550°C for six hours. The carbohydrate amount 

was calculated by difference (Manzi et al., 2004).  Crude 

fiber was determined by digesting the sample at a boiling 

point for 30 minutes with diluted (1.25%) sulphuric acid 

followed by 1.25% potassium hydroxide solution (AOAC, 

2000). 

 

Determination of Anti-Nutritional Content 

Oxalate:  was determined by using the methods of the 

Association of Official Analytical Chemists (Anonymous, 

2005). From a 100 ml conical flask containing one gram of 

sample, 75 ml of 3M sulphuric acid was added by string 

continuously in a magnetic stirrer for one hour. Then, the 

sample was filtered by using Whatman NO.42 filter paper. 

25 ml of the filtrate was titerated with 0.1N potassium 

permanganate solution (KMnO4) at a hotplate (80 - 90 oc) 

until faint pink color appeared.   

Tannin:  The tannin content was determined 

calorimetrically following Joslyn (1970). Samples of 0.5 g 

of finely ground okra flour were defatted with five percent 

ethyl-ether for at least 15 minutes. Then, tannin was 

extracted using methanol and absorbance was measured at 

760 nm. 

Phytate: The phytate content was determined 

calorimetrically based on a method described by (Lapteva, 

1988). From a 0.5g sample, 10 mL of 0.2 M HCl was added 

and incubated at room temperature for one hour and 

centrifuged for 30 minutes at 3000 rpm. After three 

milliliter of the supernatant was taken (excluding the blank 

sample), two milliliter of Wade reagent was added and 

homogenized and centrifuged the sample for 10 minutes at 

3000 rpm. After the absorbance was measured using UV-

Visible spectrophotometer, the phytic acid content was 

calculated from the absorbance versus concentration graph 

liner equation. 

 

Statistical Analysis 

To compute the analysis of variance (ANOVA) SAS 

software version 9.4 was used. Duncan multiple range test 

(DMRT) was also employed to test the difference among 

treatments at 5% probability level. 
 

RESULTS AND DISCUSSION 

 

Proximate value 

The proximate compositions of thirteen okra pod 

accessions are summarized in table 4.1. The result showed 

that the moisture content of fresh okra pod accessions 

varied from 89.07 - 91.46 % in wet base. Moisture content 

indicates the susceptibility of samples to microbial activity 

and is an index of water activity (Uyoh et al., 2013). The 

results were in agreement with other okra varieties in 

Nigeria having a moisture content ranged from 87.59 to 

90.13% (Adetuyi et al., 2011) and matured Malaysian okra 

varieties (82.25%) (Nwachukwu et al., 2014) . The ash 

content, which gives an idea of the mineral presence were 

ranged from 7.16% for P-08 to 8.25 % for M-10B and have 

significant difference (P ≤ 0.05) among accessions. The 

results were in line with other okra pod genotypes 

(Agbagoma and Balabi) with the ash content ranging 7.70 

to 7.80% (Ofori et al., 2020). 

The protein content ranges from 18.20% for M-12B to 

22.06% for HUMERA and have significant difference (P ≤ 

0.05) among okra accessions. This indicates that verities 

have significant influences on the protein content. Oyelade 

et al. (2003) also reported that different varieties could have 

different protein content. Similarly (Adetuyi et al., 2011) 

showed that the protein content of different okra varieties 

significantly varies between 13.61 – 16.27%. Also, the 

result is in agreement with the findings reported by 

(Gemede et al., 2016). This variability may be associated 

with the main effect of genetic factors (Adetuyi et al., 2011; 

Anwar et al., 2011). However, the okra pod accessions in 

this experiment have shown lower protein content as 

compared to some results such as Ofori et al. (2020) who 

reported protein content of 47.80 to 48.00%. 

The result also indicates the crude fiber content also 

have significant differences (P≤ 0.05) among accessions. 

The highest crude fiber (5.98) was obtained from 

HUMERA accession and the lowest (1.66%) is obtained 

from accession M-10B. The crude fiber of all okra pod 

accessions is somewhat lower than those reported by 

(Kouassi, 2013). The crude fat contents ranges from 0.88 

to 1.43%. The highest fat content (1.43%) was recorded 

from accession M-27C, whereas the lowest (0.88%) were 

recorded from accession M-9A. These values are  in line 

with the fat content (0.56 to 2.49 %) of okra genotypes 

reported by (Liu et al., 2021), but lower than the fat content  
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Table 1: Proximate Composition of Okra Pod Accessions. 

Accession 
Moisture Ash Protein Crude fat Crude fiber Carbohydrate 

------------------------------------- % ----------------------------------- 

HUMERA 89.53ghi 7.50bcd 22.06a 1.28b 5.98a 52.71h 

M-10B 91.46a 8.25a 20.51c 1.24c 1.66g 59.80b 

M-12B 89.07j 7.25cd 18.20f 1.16f 1.79g 60.67a 

M-12E 89.98de 7.60bcd 19.55d 1.23cd 3.16d 58.44def 

M-13A 89.80ef 7.50bcd 19.48d 1.19e 3.71c 57.92f 

M-14A 89.38i 7.50bcd 19.48d 1.15fg 3.33d 57.92f 

M-17A 89.43hi 7.75abc 20.46c 1.22d 1.78g 58.22ef 

M-24B 90.01d 7.67bc 20.48c 1.12h 2.66e 58.08f 

M-27C 91.15b 7.84ab 20.42c 1.43a 1.85g 59.61bc 

M-30A 90.51c 7.71bc 19.75d 0.91j 3.22d 58.92cd 

M-9A 89.66fg 7.83ab 21.13b 0.88k 4.35b 55.47g 

P-08 89.60fgh 7.16d 20.22c 1.14g 2.27f 58.81de 

P-2P1 90.55c 7.85ab 19.08e 0.99i 2.39ef 60.25ab 

Mean 90.01 7.65 20.06 1.15 2.93 58.22 

CV 0.14 3.91 1.09 0.80 7.62 0.71 

Sig. (P<0.05, 0.01) ** * ** ** ** ** 

Where: CV= coefficient of variation, Numbers in the same column followed by the same letter(s) are not significantly different at α<0.05 

(*) or α<0.01 (**). 

 

of Nigerian local varieties (9.03 to 10.57%) as indicated by 

(Adetuyi et al., 2011). The carbohydrate contents raged 

from 52.71 to 60.67% and have a significance difference 

(P ≤0.05) among okra pod accessions. The highest 

carbohydrate content (60.67%) is obtained from accession 

M-12B and the lowest (52.71%) is obtained from accession 

HUMERA. The result is in the range of the carbohydrate 

content of two okra varieties (63.06 to 64.38 %)  as reported 

by (Kouassi, 2013) and twenty Tetrapleura tetraptera pod 

accessions (51.17 to 66.29%) as reported by (Uyoh et al., 

2013). 

 

Anti-nutritional composition  

The nutritive value and optimal utilization of foods are 

decreased by the chemical compounds synthesized 

naturally by normal metabolism of species known as anti-

nutritional factors (Gemede et al., 2016). The 

antinutritional factors such as phytate, oxalate and tannin 

can form complexes with metallic ions such as Cd, Mg, Zn, 

and Fe and other minerals, thus decreasing their 

bioavailability (Mwanri et al., 2018). 

The anti-nutritional (oxalate, phytate, and tannin) 

content of thirteen okra pod accessions are summarized in 

table 4.2. The result shows that the oxalate content ranged 

between 0.56 to 0.73 mg/100g and showed a significant 

difference (P ≤0.05) among accessions. The highest oxalate 

content (0.73 mg/100g) was obtained from accession M-

10B, while the lowest (0.56 mg/100g) is obtained from 

accession HUMERA. The oxalate content of these 

accessions is in agreement with six Nigerian okra varieties 

having the oxalate content 0.32 to 0.51mg/100g as 

indicated by (Adetuyi et al., 2011). The phytate and tannin 

contents were ranged from 0.30 to 0.34mg/100g and 6.4 to 

6.7mg/100g respectively. However, both the phytate and 

tannin content do not have significant (P ≤ 0.05) difference 

among accessions. The result is comparable with the 

antinutritional content of okra accessions reported by 

(Gemede et al., 2016). 

 

Conclusion 

This study indicates that the okra pods have a substantial 

amount of protein, dietary fiber, fat, and minerals and can be 

used as a good source of various nutrients needed by 

humans. The okra pod accessions have high protein content 

ranging from 18.20 to 22.06%. Therefore, it could be a good 

protein supplement for other cereal-based foods. The result 

also suggested that there is wide variation in the proximate 

compositions among okra accessions. Therefore, breeders 

should also consider the nutritional and anti-nutritional 

profiles for their variety selections. However, further 

research is needed on the processing methods that influence 

the nutritional quality of okra pods. 

 
Table 2: Anti-Nutritional Composition of Okra Pod Accessions 

Accession 
Oxalate 

(mg/100g) 

Phytate 

(mg/100g) 

Tannin 

(mg/100g) 

HUMERA 0.56e 0.30 6.4 

M-10B 0.73a 0.33 6.5 

M-12B 0.71ab 0.33 6.5 

M-12E 0.72ab 0.34 6.5 

M-13A 0.68abc 0.31 6.6 

M-14A 0.63cd 0.33 6.5 

M-17A 0.66bcd 0.31 6.6 

M-24B 0.62d 0.32 6.6 

M-27C 0.73a 0.32 6.7 

M-30A 0.71ab 0.33 6.6 

M-9A 0.73a 0.32 6.6 

P-08 0.65cd 0.33 6.7 

P-2P1 0.72ab 0.33 6.5 

Mean 0.68 0.32 6.6 

CV 5.09 4.67 2.62 

Sig. (P< 0.05) *** ns Ns 

Where: CV= coefficient of variation; Numbers in the same 

column followed by the same letter(s) are not significantly 

different at α<0.05 
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