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ABSTRACT 
 

The investigations carried out on blanching, un-blanching and methods of drying on the proximate, 
sensory properties and vitamins compositions of okra of Okra (Abelmoschus esculentus) were 
studied. The fresh okra were sorted, washed with portable water, some portions were blanched for 
30 seconds while other portions were not pretreated prior to drying. The okra samples were dried 
using oven drying (60oC) and sun drying methods. Proximate composition, the sensory properties 
and the vitamin contents of the dried okra were determined. Results showed there was significant 
difference (p≤ 0.05) in the vitamin contents and proximate composition of dried okra while there 
was no significant difference (p≥0.05) in the sensory properties of the dried okra samples. The 
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proximate composition, blanched oven dried okra samples retained highest amount of moisture, fat, 
ash and protein (7.85%, 7.00%, 8.24% and 16.83% respectively). For the vitamin composition, un-
blanched sun dried okra retained highest amount of vitamin B9 and vitamin K (0.27% and 0.26% 
respectively). The blanched sun dried okra retained highest amount of vitamin A (36.34%) and un-
blanched oven dried okra retained highest amount of vitamin C (9.65%). For sensory properties, 
blanched sun-dried okra retained the highest sensory properties (aroma, texture and sliminess) 
followed by un-blanched sun-dried okra, while oven dried okra has lowest sensory attributes. 
 

 

Keywords: Blanched; un-blanched okra; sun; oven drying; proximate composition, vitamins contents 
and sensory properties. 

 

1. INTRODUCTION 
 

“Okra (Abelmoschus esculentus L. Moench) also 
known as bhindi, gumbo, guinogombo, lady’s 
finger and guibeiro” [1]. “It belongs to the family 
Malvaceae” [2]. “It is mostly cultivated in the 
Africa, Middle East, Southern states of the USA, 
and the Southeast Asia” [3,4]. “The okra fruit/pod 
contains numerous seeds, greenish capsule with 
length of 10–30 cm long and a diameter of 1–4 
cm, it is slightly curved, tapers to a blunt point, 
and a six-chambered pod of fibrous texture” [5]. 
 

“It is mainly grown and consumed as boiled 
vegetables when its tender green pods and 
leaves, which are cooked” [6]. “It is 
commercialized in the world with an estimated of 
4.8 million tons, India and Nigeria are the major 
producers” [7]. “Okra has important nutritional 
value that contains averaging 85%, fat and 
protein in a small amount, high percentage of 
water and a fair proportion of carbohydrates 
which are present as cellulose, starch in small 
quantity and sugar” [8]. “It also contains non-
cellulose, non-starch, polysaccharides” [8]. “It is 
a source of dietary fibre in high quantity, protein, 
vitamins C and A, iron and calcium are in low 
quantity” [9]. 
 

“Blanching is a form unit operation prior to 
canning or drying, freezing in which fruits and 
vegetables or their products are heated to 
inactivating enzymes, modifying texture, 
preserving color, flavor and nutritional value and 
removing trapped air” [10]. “The most commonly 
used heating media for blanching in the food 
industry are hot water and steam. Blanching 
temperature in hot water at temperatures ranging 
from 700C to 1000C for 20 seconds” 
[11,12,13,14,15,]. “The study of low- temperature 
long-time (LTLT) blanching and the combinations 
of low-temperature long-time (LTLT) with high-
temperature short-time (HTST) blanching have 
also been reported” (Rahman and Perera 1999). 
“Blanching should be stopped immediately after 
the prescribed time to avoid any overcooking” 
[11]. The mechanical operations used before 

blanching such as cutting and slicing have been 
reported by Madaleno [16] is an important role in 
achieving quality of the blanched material. 
 

“Drying process offer an alternative way 
preventing the huge post-harvest losses of okra 
and make them available in the offseason at low 
cost” [17]. “Drying is efficient, reliable and a 
feasible method of post-harvest preservation of 
okra and other highly-perishable fruits and 
vegetables practically” [17,18]. “Drying aid the 
promoting and provide stable chain of okra 
powder production. Drying prompt some 
reactions that can adversely affect the quality of 
okra” [19,17]. “Drying alters physical, biological 
and chemical properties of foods” [17,20]. 
 

“Sun drying is the traditional method employed in 
developing countries because it offers a cheap 
method of drying but often results to inferior 
quality of products of agricultural produce due to 
its dependence of weather conditions” [17,18].  
“Oven drying is an alternative method of drying 
with several advantages over the traditional 
method and it has been developed for various 
agricultural products. It improves product 
qualities, and makes it process more efficient by 
saving energy and time, and also protects the 
environment” [17]. “Oven drying is efficient and 
frequently used operations for dehydration of 
food” [9]. 
 

“Okra” mucilage is a thick and slimy substance 
found in fresh as well as dried pods. 
“Mucilaginous substances are chemically acidic 
polysaccharides associated with proteins and 
minerals concentrated in the pod walls. The 
nature of the polysaccharides varies neutral with 
galacturonic acid, sugars rhamnose, and 
galactose have been reported often” [21]. “Like a 
viscous gum is “Okra” mucilage which can 
extracted by using various procedures and to 
contribute to okra mucilage chemical 
composition” [22].  
 
“Okra” mucilage is inexpensive and a renewable 
source of biodegradable food materials (Kumar 
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et al., 2009). “It high water solubility, plasticity, 
elasticity and viscosity are both the physical and 
chemical properties. Temperature, pH, sugar and 
salt contents, and storage time are factors that 
influenced the physical and chemical properties” 
(Ndangui et al., 2010). “It is used has as food, 
non-food products, and medicine; food 
applications include use as a whipping agent for 
reconstituted egg whites, as an additive in the 
formulation of flour-based adhesives”, [23]. “It is 
used in non-food applications e.g. in brightening 
agents in electro deposition of metals, fabric 
production and as deflocculant in paper” [24]. “It 
uses as an extender of serum albumin, as tablet 
binder and as suspending agent in formulations 
in medicinal applications” [23]. “Okra” mucilage 
can be used in Asian medicine as an 
inflammatory gastric diseases and protective 
food additive against irritating [25]. 
 

“Okra improves heart health, because soluble 
fiber within okra helps you to reduce serum 
cholesterol and decreases the chances of 
cardiovascular disease. The body’s cholesterol 
level can be managed by consuming okra. Okra 
reduced high blood cholesterol by the high 
content of pectin presence in it. That can help in 
simply by modifying the creation of bile within the 
intestines” [26]. 
 

“Okra is a source of vitamins and minerals, 
including potassium that is an essential aspect of 
human health and maintain fluid balance within 
the body. Also, potassium helps to relax the 
blood vessels and arteries, reduces blood 
pressure and reduces the strain on the 
cardiovascular system. This means that clothing 
and atherosclerosis will be greatly reduced” [27]. 
 

“The uses of okra, is based on 60% of it is for the 
fresh market while remaining 40% is used for 
processing. Okra is cooked inform of soups, 
gumbos, stews, and Creole dishes together with 
many other vegetables. In some countries, Okra 
is used in folk medicine as anti-ulcerogenic, 
gastro protective, diuretic agents” [28]. “The 
frequent eating of Okra reduced the rate kidney 
disease, because consumption Okra every day 
decreased clinical indications of kidney damage 
a lot more than the ones that simply consumed a 
diabetic diet” [25].  
 

Okra can be used to treat digestive issues 
because, polysaccharides present in immature 
Okra pods contain anti-adhesive properties (i.e. 
they help remove the adhesive between bacteria 
and stomach tissue, preventing the cultures from 
spreading). 

“Okra supports colon health by maintaining 
smoothly sails down colon, absorbing all toxins 
and excess water. It’s contains dietary fiber that 
is required for colon health and digestive health 
all together. It fiber cleanse the intestinal system, 
letting the colon to operate efficiently” [29].  
 

2. MATERIALS AND METHODS 
 

2.1 Materials Procurement 
 

The okra (Abelmoschus esculentus) was 
procured from WUKARI main market, TARABA 
State, Nigeria. Other materials include; stainless 
steel knives, trays or meshes. 
 

2.2 Methods 
 

The samples (okra) were washed in clean water; 
then divided into two equal parts. One part was 
pretreated in the boiling water for 30 seconds, 
while other parts were not pretreated with boiling 
water prior to drying. The samples both the 
pretreated and not pretreated were sub divided 
into two portions each, one portion was sun dried 
and the other portion oven dried. 
 

2.2.1 Sample preparation 
 

 
 

Fig. 1. Flow chart for the production of Un-
blanched Oven-dried okra 

Source: Adepoju et al. [30] 
 

 
 

Fig. 2. Flow chart for the production blanched 
oven-dried okra 
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Source: Eze [9]. 

 
 

Fig. 3. Flow chart for the production of Un-
blanched sun-dried okra 

Source: Adepoju et al. [30] 

 

 
 

Fig. 4. Flow chart for the production of 
Blanched sun-dried okra 

Source: Eze [9]. 

 

2.3 Determination of the Chemical 
Properties of Okra 

 
Okra samples were analyzed for moisture, crude 
protein, ash contents, crude fiber and 
carbohydrate. 
 

2.3.1 Determination of moisture content 
 
The Moisture content was determined using the 
procedure described by AOAC [31]. Five gram of 
the sample was weighed into the aluminum dish. 

The sample was then dried in oven at 105±20C 
for 8 h in hot air. The moisture content was 
calculated as: 
 

% Moisture content = (Weight of dish + sample 
before drying) – (weight of dish + weight of 
sample after drying))/(Weight of sample before 
drying)×100  
 
2.3.2 Determination of crude protein content 
 

The macro Kjeldhal method as described by the 
AOAC [31] method was used to determine the 
moisture content. Ten gram of the sample was 
weighed into a conical flask (250m1), 0.8g 
potassium sulphate was poured into the conical 
flask and 5m1 of sulphuric acid and three glass 
beads (anti bumps) were dropped inside the 
conical flask and swirled. The mixture was 
heated for 2 hours at 100°C, until it turned bluish 
white. The digest were allowed to cool in the air 
and diluted with 10mI distilled water. This was 
distilled using Markham distillation apparatus. l00 
ml conical flask containing 5ml of boric was 
attached. 5ml of the digest was introduced into 
the body of the apparatus and followed by l0m1 
of 45% sodium hydroxide solution. Distillate was 
collected as ammonium sulphate was titrated 
against 0.1 M hydrochloric acid. A blank titration 
was carried out using distilled Water instead of 
the sample. Percentage nitrogen was calculated 
using the formula: 
 

% Nitrogen = 
𝑇𝑖𝑡𝑟𝑒 𝑣𝑎𝑙𝑢𝑒 – 𝐵𝑙𝑎𝑛𝑘 ×0.0014𝑔× 100 ×25

𝑊𝑒𝑖𝑔ℎ𝑡 𝑜𝑓 𝑠𝑎𝑚𝑝𝑙𝑒 × 5𝑚𝑙
 

 

The protein content was calculated as : %  Crude 
protein = %N × 6.25 (conversion factor) 
 

2.3.3 Determination of ash content  
 

The ash content was determined by the AOAC 
[31] method. Two gram of the sample was 
weighed into a dried pre-weighed porcelain 
crucible. The sample was transferred into a 
preheated Muffle furnace (carbolite Bamford S30 
2AU) and heated at 550°C for 2h. The ash was 
removed and cooled in desiccator and weighed. 
The percentage ash was calculated as: 
 

%Ash =
Weight of Ash           

Weight original food
× 100 

 

2.3.4 Determination of crude fibres content 
 

The crude fiber content was determined using 
the method described by the AOAC [31]. Two 
grams of the sample was digested in a conical 
flask with 200ml of 1.25% H2SO4 solution and 
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boiled for 30 minutes. The solution and content 
were poured into Buchner funnel equipped with 
muslin cloth secured with an elastic band. This 
was allowed to filter out, and then the residue 
was washed with hot water to free the acid. The 
residue was scooped into the conical flask and 
digested with 200ml of 1.25% NaOH solution. 
The residues obtained were put in a clean, dried 
crucible and dried in the moisture extraction oven 
to a constant weight. The dried residues were 
placed in a muffle furnace until they turned into 
ash. They were cooled in desiccator and 
weighed to enable calculate the percentage 
crude fiber.  
 

% Crude fiber = 
 

 
Weight of sample before incineration –  Weight of sample after incineration

𝑊𝑒𝑖𝑔ℎ𝑡 𝑜𝑓 𝑜𝑟𝑖𝑔𝑖𝑛𝑎𝑙 𝑠𝑎𝑚𝑝𝑙𝑒
 

 

2.3.5 Determination of carbohydrate 
 

The procedure described by AOAC [32] was 
used in determining the carbohydrate content. 
This was calculated by subtracting the sum total 
of the moisture, fat, protein and ash content from 
100. 
 

Carbohydrate (%) = 100 – (%P + %F + %A + M)  
 

2.4 Vitamin Analysis 
 

2.4.1 Determination Vitamin C 
 

Vitamin C content was determined by using 
vitamin C indophenols titration procedure of 
AOAC [33]. 50g of sample was transferred into 
volumetric flask of 100ml, 25ml of 25% Meta 
phosphorus acid was added into the mark with 
water. Solution of 10ml was pipetted into a flask 
and acetone of 2.5ml was added and was titrated 
with a standard indophenols solution until a faint 
color persists for 15secs. The vitamin C content 
in the sample was calculated as milligram per 
100ml. 
 

2.4.2 Determination of Vitamin B9 and K 
 

The proposed spectrophotometric method was 
applied to determined vitamin K and B9 (Folate/ 
Folic acid) [34]. 1g of the samples were grinded 
with mortar and pestle and vitamins K and B9 
were extracted twice with 5.0 ml methanol. 
Samples were taken in a glass tube protected 
from the sun light, with addition of a 1.0 ml of 
0.5m KOH, 50% and 2.0 ml of ethanol and 
incubated in the water bath at 45oC for 2h with 
intermittent mixing and purging of nitrogen gas. 
After incubation, 1.0 ml of water was added and 
extracted five times with 5.0ml ether. The organic 
layer was recovered and evaporated to dryness 

in a water bath at 37oC under a stream of 
nitrogen. The residue was re-dissolved by vortex-
mixing in 5.0ml methanol and diluted 
appropriately with a solution, methanol 5% 
solution containing triton X-100. 
 

2.5 Determination of Sensory Properties 
OF Dried Okra Samples 

 

Panelists of 25 members comprising of students 
of the Department of Food Science and 
Technology Federal University WUKARI and 
students from Federal University WUKARI, 
TARABA State, to evaluate the sensory 
properties of dried okra samples. The panelists 
were asked to rate each sensory attribute using 
the control of dried okra samples as the basis for 
evaluation of surface color, appearance, texture, 
taste/flavor, interior color and overall accetability 
on a 9-point hedonic scale (nine. Like extremely, 
eight. Like very much, seven. Like moderately, 
six. Like slightly, five. Neither like nor dislike, 
four. Dislike slightly, three. Dislike moderately, 
two. Dislike very much, one. Dislike extremely). 
Water was provided to rinse the mouth between 
evaluations. Okra samples were coded with 
letters and served to the panelists at random to 
avoid any bias. 
 

2.6 Statistical Analysis 
 

All experiments were performed in triplicate, and 
the results were expressed as means ± standard 
error (SE). Analysis of variance (ANOVA) was 
carried out to determine any significant 
differences in measurements using the SPSS 
statistical software (SPSS 20.0 for Windows; 
SPSS Inc., Chicago, IL, USA) and considering 
the confidence level of 95%. The significance of 
the difference between the means was 
determined using the Duncan’s Multiple Range 
Test, and the differences were considered to be 
significant at p≤0.05 [17]. 
 

3. RESULTS AND DISCUSSIONS 
 

3.1 Proximate Composition of Dried Okra 
Samples 

 

The proximate compositions of the dried samples 
of okra are shown in Fig. 5. The moisture 
contents were observed; 7.25% (the un-blanched 
sun dried), 7.25% (blanched sundried), 7.30% 
(un-blanched oven dried) and 7.85% (blanched 
oven dried). A moisture content of the dried okra 
samples varies slightly due to absorption of water 
during blanching in oven drying. The blanched 
oven dried sample having the highest moisture 
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value similar observation has been as reported 
by Hussein et al., [35]. Drying conditions shows 
no significant effect on the moisture content after 
dehydration in both un-blanched and blanched 
sundried. The high moisture content shows short 
shelf-life and can easily lead to microbial attack. 
Blanching could cause a significant increase in 
the moisture content of okra. In the result there 
was significant difference (P≤0.05) between the 
moisture content of the dried okra samples.  
 

Ash contents of the dried okra samples includes; 
7.71% (un-blanched sundried), 7.21% (blanched 
sundried), 7.63% (un-blanched oven dried) and 
8.24% (blanched oven dried), blanched oven 
dried sample has the highest value compared to 
the other samples as has also been reported by 
content Hussein et al. [35]. Mineral content of 
okra is unaffected in blanching process. There 
was no significant difference (P≤0.05) between 
the ash content of the dried okra samples.  
 

The fat content of the samples were 6.50% (un-
blanched sundried), 6.72% (blanched sundried), 
6.87% (un-blanched oven dried), and 7.00% 
(blanched oven dried) with blanched oven dried 
sample having the highest value (Audu et al., 
2015). There was significant difference (P≤0.05) 
between the fat content of the dried okra 
samples. Fat is found within the dry matter in 
food couldn’t concentrate during drying.  
 

The carbohydrate contents are 57.18% (un-
blanched sundried), 54.75% (blanched sundried), 

58.73% (un-blanched oven dried) and 53.21% 
(blanched oven dried). The un-blanched oven 
dried sample has the highest value of 
carbohydrate than the other samples. This was in 
line with the findings of Hussein et al. [35]. There 
was significant difference (P<0.05) between the 
carbohydrate contents of the dried okra samples. 
This could be as a result of the breakdown of 
amino acids (ketogenic) to glucose, thereby 
increasing the carbohydrate content of okra. 
Non-cellulose, non-starch, polysaccharides are 
present in it. Dehydration of un-blanched and 
blanched okra samples resulted in increases in 
carbohydrate, fat, and ash contents which could 
due to the concentration of these components, 
as moisture was evaporated through sundried 
and oven dried from the okra samples [36]. 
 
Protein contents of the dried okra samples are 
14.35% (un-blanched sundried), 16.43 (blanched 
sundried), 13.25% (un-blanched oven dried) and 
16.83% (blanched oven dried). Blanched - oven 
dried sample (16.83%) having the highest value 
which is similar to the result of Ikwu [37]. There 
was significant difference (P<0.05) between the 
crude protein contents of the dried okra samples. 
The decrease in the protein contents of the 
dehydrated okra samples could be due to 
Maillard reaction which to losses of water (H2O) 
and carbon dioxide (CO2). This reaction could 
lead to decrease in the nutritional value of 
proteins by interaction of free amino acid groups 
of proteins with the reducing sugars [36]. 

 

 
 

Fig. 5. The proximate composition of the dried okra samples 

% 
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The crude fibre contents were 7.00% (un-
blanched sun dried), 7.13% (blanched sundried), 
6.21% (un-blanched oven dried), and 6.85% 
(blanched oven dried), blanched sundried 
sample having the highest value, this was close 
to the range of Hussein et al. [18] result. There 
was significant difference (P<0.05) between the 
crude fibre content of the dried okra samples. 

 
3.2 Vitamin a Compositions 
 
Vitamin A composition of dried okra result is 
shown in Fig. 6. The vitamin A contents are 
24.34µg (un-blanched sun-dried), 36.34µg 
(blanched sun-dried) and 31.43µg (un-blanched 
oven-dried) 29.65µg (blanched oven-dried). 
Blanched sun-dried sample has the highest value 
greater than the other samples Adepoju et al. 
[30]. There was significant (P<0.05) difference 
between the vitamin A content of the dried okra 
samples. Vitamin A is a fat soluble vitamin. The 
decreases in the values of vitamin A contents in 
the un-blanched sun-dried and oven-dried 
samples as compare to blanched sun-dried and 
oven-dried samples could lead to heating effect 
and oxidation when exposed to air (oxygen). 
Vitamin A can be found in liver, kidneys, butter, 
eggs, fish oils, and the beta-carotene of green 

and yellow fruit and vegetables. Intakes of 
carotenoid (provitamin A) rich fruits and 
vegetables protect from cancer, and 
cardiovascular disease [38].  
 

The factors that affect vitamin A oxidation are 
exposure to air, heat, storage time, will also lead 
to the destruction of the vitamin A compounds 
and leaching of soluble solids [38]. 
 

Vitamin B9 compositions results of dried okra is 
shown in Fig. 7. Vitamin B9 (Folate) content were 
0.27 µg (un-blanched sun-dried), 0.24 µg 
(blanched sun-dried), 0.23 µg (un-blanched 
oven-dried) and 0.25 µg (blanched oven-dried), 
with un-blanched sun-dried sample had the 
highest value as compared to the other samples 
[37]. There was significant difference (P≤0.05) 
between the vitamin B9 content of the dried okra 
samples. Vitamin B9 (Folate) being water-
soluble, is lost during the water blanching of 
vegetables due to both thermal degradation and 
leaching into the blanch effluent [39]. The losses 
of folate by leaching increases with amount of 
blanch water used. Blanching before these 
treatments inactivated endogenous enzymes like 
conjugase, preventing the conversion of 
polyglutamyl folate to the monoglutamate and 
reducing the net loss of folate. 

 

 
 

Fig. 6. The Vitamin A contents composition of dried okra samples 
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A deficiency in folate leads to a lack of adequate 
DNA replication and consequent impaired cell 
division, especially in the hemopoietic tissue of 
the bone marrow and the epithelial cells of the 
gastrointestinal tract [38] 
 
Vitamin C composition results of dried okra are 
shown in Fig. 8. The vitamin C contents are 8.11 
(non-blanched sun-dried), 9.05 (blanched sun-
dried), 9.65 (non-blanched oven-dried) and 9.05 
(blanched oven-dried). The un-blanched oven-
dried sample has the highest value than the 
other samples. The result show a significant 
difference (P<0.05) between the vitamin C 
content of the dried okra samples. Vitamin C is 
water soluble vitamin and can be easily affected 
by blanching and heating process. Vitamin C with 
or without in the presence of oxygen is heat 
labile. Oxidation of vitamin C increases with sun-
drying and oven-drying temperature. Vitamin C 
can affect the levels of genetic variation, 
maturity, climate, sunlight, methods of 
harvesting, and storage. Also, factors 
contributing to vitamin losses are irradiation (light 
or ionizing radiation), heat (temperature and 
time), and catalytic effect of metals, pH, and 

action of enzymes, moisture, oxidation (air 
exposure). Dehydroascorbic acid possesses full 
vitamin C activity because it is reduced to 
ascorbic acid in the animal body [38]. 
 
Vitamin K composition results of dried okra are 
shown in Fig. 9. Vitamin K contents were 0.26 µg 
un-blanched sun-dried, 0.23 µg blanched sun-
dried, 0.2 µg 1 un-blanched oven-dried, 0.25 µg 
blanched oven-dried. The un-blanched sun-dried 
sample has the highest value than the other 
samples. The results show a significant 
difference (P≤0.05) between the vitamin K 
content of the dried okra samples. Phylloquinone 
contents are present in green leafy vegetables 
and increase during plant maturation. Naturally 
occurring phylloquinone contain C-20 double 
bond in the trans configuration [38]. Vitamin K 
compounds is decompose by Ultra-violet 
radiation, alkali, strong acids, and reducing 
agents, but are stable to oxidizing conditions and 
heat, when subjected to temperatures of 185–
1900C for 40 minutes, 7% of the original 
phylloquinone was lost during 20 minutes of 
heating and 11% during 40 min of heating                
[38]. 

 

µg  
 

Fig. 7.  The Vitamin B9 content composition of dried okra samples 
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Fig. 8. The Vitamin C content composition of dried okra samples 
 

 
 

Fig. 9. The Vitamin K content composition of the dried okra samples 
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3.3 Sensory Properties of Dried Okra 
 

Sensory properties of dried okra samples are 
shown in Fig. 10. There was little variation in the 
dried okra samples. 
 

 In terms of appearance, blanched sun-dried okra 
has the highest value (7.60) followed by un-
blanched sun-dried okra (7.13), blanched oven 
dried okra (4.53) and un-blanched oven-dried 
okra (3.80). The non-blanched oven-dried okra 
has lowest value in appearance with dull 
appearance and this may be due to inactivates of 
enzymes on the okra sample during processing 
(Hussein et al., 2018). Green vegetables, during 
blanching change colour from bright green to a 
dull olive green such as peas, spinach or green 
beans. This is due to the conversion of 
chlorophyll to pheophytin. Water activity is one of 
the important factors degrading chlorophyll. The 
formation of dark pigments via enzymatic 
browning is caused by the enzyme polyphenol 
oxidase (PPO) during storage. 
 

In terms of aroma, the blanched sun-dried okra 
has the highest (7.60) followed by un-blanched 

sun-dried okra (7.00), blanched oven-dried okra 
(4.46) and un-blanched oven-dried (4.13). The 
aroma of blanched sun-dried okra was better 
than the other samples Hussein et al. [14]. Heat 
causes loss of volatile components from the 
food, because dried foods have less flavour than 
the original material. The factors that affect 
volatile loss are the temperature, moisture 
content of the food, the vapour pressure of the 
volatiles and their solubility in water vapour. 
Volatiles with high volatility and diffusivity are lost 
at an early stage in drying. 
 
For the texture, blanched sun-dried okra has the 
highest (7.60) followed by un-blanched sun-dried 
(7.40), blanched oven-dried okra (4.40) and un-
blanched oven-dried okra (4.06). Blanching 
cause cell disruption which leads to loss of turgor 
pressure and softening of tissue, while 
gelatinization of starch and solubilisation of 
hemicelluloses causes softening of the tissues. 
Texture changes are caused by water loss, 
protein denaturation which may result in loss of 
water-holding capacity or coagulation, hydrolysis 
and solubilisation of proteins. 

 

 
 

Fig. 10. The sensory properties of dried okra samples 
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For the sliminess, blanched sun-dried has the 
highest (7.86) followed by un-blanched sun-dried 
(7.46), blanched oven-dried (4.66) and un-
blanched oven-dried (3.40). These show that 
blanched sundried okra sample was the best in 
terms of sliminess according Tsado (2015). 
Since mucilage and gums are water-soluble 
polysaccharides, which lead to decrease in 
viscosity could be attributed to leaching out of 
okra mucilage into the blanch water during 
blanching processing. Drying of both blanched 
and un-blanched okra samples has a decrease in 
viscosity. 
 

For overall acceptability, un-blanched sun-dried 
has the highest (7.86) followed by blanched sun-
dried (7.80), blanched oven-dried (5.46) and un-
blanched oven-dried (4.13). The result shows 
that, un-blanched sun-dried okra has the best 
overall sensory properties.   
 

4. CONCLUSION  
 

The most outstanding finding of this study is that, 
blanched oven-dried okra pods were found to be 
the source of vital nutrients such as protein, fat 
ash and moisture more than the other samples. 
The investigation shows that the blanched sun-
dried okra pod was a good source of vitamins, 
and also produced the best sensory properties 
(aroma, texture, and sliminess) when compared 
to the other samples. The result shows that 
drying had variable effects on the chemical 
composition, vitamins and sensory properties on 
the processed okra samples. Blanching helped in 
inactivating activities of enzymes in the okra and 
retaining nutrients. There is a significant 
difference (P≤0.05) in the chemical composition 
and vitamins composition of okra and the 
sensory properties has no significant difference 
(P≥0.05). 
 

DISCLAIMER (ARTIFICIAL INTELLIGENCE) 
 

Author(s) hereby declare that NO generative AI 
technologies such as Large Language Models 
(ChatGPT, COPILOT, etc) and text-to-image 
generators have been used during writing or 
editing of manuscripts.  
 

COMPETING INTERESTS 
 

Authors have declared that no competing 
interests exist. 
 

REFERENCES 
 

1. Liu J, Zhao Y, Wu Q, John A, Jiang Y, 
Yang J, Liu H, Yanga, B. Structure 

characterisation of polysaccharides in 
vegetable “okra” and evaluation of 
hypoglycemic activity. Food Chemistry. 
2018;242:211– 216. 

2. Adekiya AO, Agbede TM, Aboyeji CM, 
Dunsin O. Response of okra 
(Abelmoschus esculentus) and soil 
properties to different mulch materials 
indifferent cropping seasons. Scientia 
Horticulturae. 2017;217:209-216. 

3. Wankhade PK, Sapkal RS, Sapkal VS, 
editors. Drying characteristics of okra 
slices using different drying methods by 
comparative evaluation proceedings of the 
world congress on engineering and 
computer science; October 24-26, 2012; 
San Francisco, USA; 2013. 

4. Wang K, Li M, Wen X, Chen X, He Z, Ni Y. 
Optimization of ultrasound-assisted 
extraction of okra (Abelmoschus 
esculentus (L.) Moench) polysaccharides 
based on response surface methodology 
and antioxidant activity. Int. J. Biol. 
Macromol. 2018;114:1056–1063.  
DOI:10.1016/j.ijbiomac.2018.03.145. 

5. Alessandra Bertoni, Alabiso O, Galetto AS, 
Baldanzi G. Intergrins in T cell physiology. 
International journal of Molecular Sciences. 
2018;19(2):485. 

6. Chattopadhyay A, Dutta S, Chatterjee S. 
Seed yield and quality of okra as 
influenced by sowing dates African Journal 
of Biotechnology. 2011;10(28):5461-5467. 

7. Gulsen OS, Karagul S, Abak K. Diversity 
and relationships among Turkish 
germplasm by SRAP and Phenotypic 
Marker Polymorphism Biologia. 2007;62: 
41-45. 

8. Fellows P. Food processing technology: 
Principles and practice. Woodhead 
Publishers, London. foaming. Cereal 
Chemistry. 2000;79:662–669. 

9. Eze JI, Akubor PI. Effect of Drying 
Methods and Storage on the 
Physicochemical Properties of Okra. 
Journal Food Process Technology. 2012;3: 
177.  

10. Jose IR, De-Corcuera R, Cavalieri P, 
Joseph RP. Blanching of foods. Marcel 
Dekker incorporated, DOI: 10.1081/E-
EAFE-120030417.Journal of Nutrition. 
2004;131(6):1647–1650.  
PMID: 11385047. 

11. Aguero MV, Ansorena MR, Roura SI, Del 
Valle CE. Thermal inactivation of 
peroxidase during blanching of butternut 



 
 
 
 

Ogundele and Terzungwe; Asian Food Sci. J., vol. 23, no. 7, pp. 65-77, 2024; Article no.AFSJ.117803 
 
 

 
76 

 

squash. Innovative Food Science and 
Emerging Technologies. 2008;41:401-407. 

12. Chinprahast N, Siripatrawan U, 
Leerahawong A, Traiananwuttikul K. 
Effects of blanching and vacuum 
impregnation on physicochemical and 
sensory properties of indian goosberry 
(Phyllanthus emblica L.). Journal of Food 
Science. 2013;37:57-65. 

13. Sawadogo A, Ouédraogo GA, Oumar DA, 
Kabré VJ d’Arc, Kano A, Cissé H, Tidjani 
A, Savadogo A. Health and Nutritional 
Qualities of Okra and Kapok Sauces 
Produced Using Local Ingredients. AFSJ 
[Internet]. 2024 Jan. 15 [cited 2024 May 
18];23(1):1-11.  
Available:https://journalafsj.com/index.php/
AFSJ/article/view/690 

14. Hussein JB, Ilesanmi JOY, Filli KB, Sanusi 
MS. Effects of Drying Methods on the 
Chemical Properties of Okra 
(Abelmoschus esculentus L. Moench) 
Slices. Curr. J. Appl. Sci. Technol. 
[Internet]. 2018 Apr. 14 [cited 2024 May 
18];26(6):1-10.  
Available:https://journalcjast.com/index.ph
p/CJAST/article/view/1796  

15. Falade KO, Omojola BS. Effect of 
processing methods on physical, chemical, 
rheological, and sensory properties of okra 
(Abelmoschus esculentus). Food and 
Bioprocess Technology. 2010Jun;3:387-
94. 

16. Madaleno RO. Effect of pre-treatments and 
post-treatments on drying products. 
Engenharia Química e Biológica. 2015;12: 
152- 177. 

17. Hussein JB, Usman MA, Filli KB. Effect of 
hybrid solar drying method on the 
functional and sensory properties of 
tomato. American Journal of Food  
Science and Technology. 2016;4(5):141-
148. 

18. Amer BMA, Hossain MA, Gottschalk K. 
Design and performance evaluation of a 
new hybrid solar dryer for banana. Energy 
Conversion and Management. 2010;51: 
813-820. 

19. Akanbi CT, Oludemi FO. Effect of 
processing and packaging on the lycopene 
content of tomato products. International 
Journal of Food Properties.  2004;7:139-
152. 

20. Demirhan E, Ozbek B. Drying kinetics and 
effective moisture diffusivity of purslane 
undergoing microwave heat treatment. 

Korean Journal of Chemical Engineering. 
2010;27:1377-1383. 

21. HiroseK., Endo K, Hasegawa K. A 
convenient synthesis of lepidimoide from 
okra mucilage and its growth promoting 
activity in hypocotyls. Carbohydr. Poly. 
2004;339:9-19. 

22. Habtamu FG, Negussie R, Gulelat DH, 
Ashagerie ZW. Nutritional quality and 
health benefits of okra (Abelmoshus 
esculentus): A Review.Global. 
Hydrochloride in a Solid Oral Dosage 
Form. BioMed Research; 2014 

23. Kumar R, Patil MB, Patil SR, Paschapur 
MS. Evaluation of Abelmoschus 
esculentus mucilage as paracetamol 
suspension. Intl. Journal. Pharmacy 
Technology. Research. 2009;1:658-665. 

24. Ndjouenkeu R, Goycoolea FM, Morris ER, 
Akingbala JO. Rheology of “Okra” 
(Hibiscus esculentus L.) and dika nut 
(Irviniaga bonensis) polysaccharides. 
Carbohydrate Polymers. 1996;29:263-269. 

25. Lengsfeld C, Titgemeyer F, Faller G, 
Hensel A. Glycosylated compounds from 
okra inhibit adhesion of Helicobacter pyroli 
to human gastric mucosa. Journal 
Agriculture Food Chemistry. 2004;52: 
1495–503. 

26. Ngoc T, Ngo N, Van T, Phung V. 
Hypolipidemic effect of extract from 
Abelmoschus esculentus L. (Malvaceae) 
on Tyloxapol-induced hyperlipidemia in 
mice. Warasan Phesatchasat, 35, 42–46. 
Nutritional properties of ogi produced from 
three maize varieties. Journal Food, 
Agriculture and Environment. 2008;3:108-
109. 

27. Mustafa RA, Abdul Hamid A, Mohamed S, 
Abu Bakar F. Total phenolic              
compounds, flavonoids and radical 
scavenging activity of 21 selected tropical 
plants. Journal of Food Science. 2010; 
75(1):c28-c35. 

28. Gurbuz I. Antiulcerogenic activity of some 
plants used as folk remedy in Turkey,” 
Journal of Ethnopharmacology. 2003; 
88(1):93–97. 

29. Georgiadisa N, Ritzoulisa C, Siouraa G, 
Kornezoua P, Vasiliadoub C, Tsioptsiasa 
C. Contribution of okra extracts to the 
stability and rheology of oil-in-water 
emulsions. Food Hydrocolloids. 2011; 
25(5):991–999. 

30. Adepoju OT, Adefila SA. Effects of 
processing methods on nutrient retention 



 
 
 
 

Ogundele and Terzungwe; Asian Food Sci. J., vol. 23, no. 7, pp. 65-77, 2024; Article no.AFSJ.117803 
 
 

 
77 

 

of processed okro (Abelmoschus 
esculentus) Fruit. 2015;4(6). 
ISSN 1927-0887 E-ISSN 1927-0895.  

31. AOAC Official methods of analysis of 
AOAC International (17th edition.). 
Gaitherburg.  International Inc., USA; 
2010. 

32. AOAC. Official methods of analysis 
association of official analytical 
chemists.(16thedn),Washington DC.; 2000. 

33. AOAC. Association of official analytical 
chemists official methods of analysis of 
international. Gaithersburg, MD. USA.; 
2005. 

34. AOAC (2004): Official methods of analysis, 
Association of Official Analytical Chemist 
Washington D.C. 

35. Hussein JB, Ilesanmi JOY, Filli KB, Sanusi 
MS. Effects of drying methods on the 
chemical properties of okra (Abelmoschus 
esculentus L. Moench) Slices. 2018;26(6): 
1-10. 

36. Inyang UE, Ike CI. Effect of blanching, 
dehydration method and temperature on 
the ascorbic acid, colour, sliminess and 
other constituents of okra fruit. 
International Journal of Food Sciences and 
Nutrition. 1998;49:125-130. 

37. Ikwu . Effect of shade and oven drying on 
the nutrient and microbial quality of lady’s 
finger okra (abelmoschus esculentus).; 
2017. 

38. Ball GM. Vitamins in foods. Analysis, 
bioavailability, and stability. Food science 
and technology. Taylor & Francis. 
2006;156. 

39. Kumar S, Dagnoko S, Haougui S, 
Ratnadass A, Pasternak D, Kouame C. 
Okra (Abelmoschus spp.) in West                      
and Central Africa: Potential and progress 
on its improvement. Africa Journal 
Agriculture Research. 2010;5:                       
3590-3598. 

 
Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are 
solely those of the individual author(s) and contributor(s) and not of the publisher and/or the editor(s). 
This publisher and/or the editor(s) disclaim responsibility for any injury to people or property resulting 
from any ideas, methods, instructions or products referred to in the content. 

 

© Copyright (2024): Author(s). The licensee is the journal publisher. This is an Open Access article distributed under the terms 
of the Creative Commons Attribution License (http://creativecommons.org/licenses/by/4.0), which permits unrestricted use, 
distribution, and reproduction in any medium, provided the original work is properly cited.  
 
 

 

Peer-review history: 
The peer review history for this paper can be accessed here: 

https://www.sdiarticle5.com/review-history/117803 

https://www.sdiarticle5.com/review-history/117803

