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Abstract  

Many people (especially vegans) do not enjoy shito, a Ghanaian preserved hot pepper sauce prepared from 

animal protein foods such as dry smoked herrings, shrimps, tuna and beef due to religious and ill health reasons. 

Soya bean (glycine max) is a species of legume belonging to the leguminosae family which is engaging the 

attention of nutritionist and food scientist. It has numerous health benefits and suitable for all ages. It is a high 

biological plant protein, contains essential amino acids and can be used as a substitute of the animal protein to 

prepare shito.  Qualitative survey was used and soya bean was processed into flour to prepare shito. The sensory 

attributes of taste, texture, flavour were used to determine if there is any difference between animal source and 

Soya bean shito and that of a mixture of the two shito. T-test was used to determine the significance difference 

of the taste, texture, and flavour of the two sampled shito using Microsoft Excel and SPSS computer software. 

The results show that there were no significant difference in the taste (with p-value = 0.649), flavour (with p-

value = 0.133) at 5% significance level. However, the results revealed that there were significant difference (p-

value = 0.0000) in the texture of the samples. It is recommended that Soya Shito can be substituted for Animal 

Protein Shito to be enjoyed by all age groups irrespective of health or religion. 

______________________________________________________________________________________
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INTRODUCTION 

Soya bean (glycine max) is a species belonging to the 

botanical family leguminosae which is engaging the 

attention of nutritionist and food scientist. According 

to Ronzio, (1996), legumes are low biological protein 

because they are slightly lower in quality due to less 

methionine present except soya which has all the 

essential amino acids as animal protein. The United 

States produces half of the world’s soy (Ihekoronye 

and Ngoddy 1985).  Soy products are used in the food 

industry in the whole world. The best known products 

of soybeans are soybean oil and meal. The oil is one 

of most widely used edible oil in the world (Pamplona 

– Roger, 2005). 

 

In Ghana soy is used in the production of beverages 

such as soymilk and weanimix. Soya is cheaper and 

affordable therefore an economical way of preventing 

under-nourishment but using equally nutritious food 

in the diet (Addow, 1993). The Ministry of 

Agriculture (Women Extension Division) urged 

Ghanaians to increase the production of legumes 

especially, soya to raise the nutritional status of 

Ghanaians to overcome the challenges of under 

nutrition and its related effects. As a strategy for 

achieving sustainable development goals two and 

three on zero hunger and good health and well-being, 

soya bean can be cultivated and used to produce shito, 

a popular traditional preserved hot black pepper sauce 

usually prepared from animal protein. Shito features 

on most Ghanaian occasions where food is served. It 

goes well with fried rice, ―waakye‖ (boiled rice and 

beans), potato chips and fried yam. As a preserve it is 

among food item included in students in boarding 

schools, both secondary and tertiary levels. Despite its 

numerous uses some people (mostly vegans) cannot 

consume due to their religion and sometimes ill 

health. The research sought to find ways to process 

soy bean into flour and use in the production of shito 

for consumption. 

 

Nutritive Value of Soya 

Soya bean is a high biological plant protein food. It is 

the only plant protein which has all the essential 

amino acid needed by the body as the animal food. It 

is a complete protein that promotes growth, repair 

tissues and regulates the body processes (Adigbo and 

Maddah 2011).  

 

Research show that soy protein is easily digested and 

absorbed than cow’s milk. In contrast to other 

legumes soy contains high amount of fat but the fatty 

acids in soy are primarily unsaturated and helps to 

reduce cholesterol level. Soy is also composed of 

variety of oligosaccharides, saccharose and small 

amount of starch therefore, it is well tolerated by 

diabetics. Again soy is rich in vitamins B1, B2, B6, 

and E. Besides, soy is rich in minerals such as 

phosphorous, magnesium, and potassium. It has an 

advantage of not containing sodium, a mineral that 

causes fluid retention in tissues and also has a good 

source of trace elements like copper, zinc and 

manganese.  

 

Again, it contains about 9.3% of fibre which 

contributes to regulate the digestive tract and reduces 

cholesterol level. In addition soybeans contains an 

abundance of chemical substances that are not 
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nutrients (non-nutritive substances) which mostly 

accounts for the numerous health benefits of soybeans 

and it derivatives. Some of these non- nutritive 

substances such as isoflavones are responsible for 

most therapeutic properties. Isoflavones is a type of 

phytoestrogen (vegetable-based female hormone), 

which has similar effect as estrogen but natural and 

have no undesirable side effects (Pamplona-Roger, 

2005: Iherkoroye and Ngoddy 1985: Allan and Fox, 

1993: Mehas and Roger, 1989). 

 

Cultivation of Soya 

Due to scientific development there are different 

cultivars of soy seeds that can be planted. The seed is 

spherical in shape, which may be yellow or green 

colour (Sikorski, 2007). Soy is an annual crop that 

thrive well in fertile, well-drained soil. It is planted in 

rows of 60 to 75 centimetres wide and 50 to 60 cm 

between plants in each row at a depth of 1cm to 2cm. 

Fifty (50) kg of soya seeds can be used to cultivate 

one (1) hectare of land. It grows best when planted 

alone and not over shadowed by other plants. 

However, it grows well in rotation too. It takes 6-8 

weeks to flower after which the pods appear. In 

industrialised countries soya is harvested by combined 

harvesters which cut, threshed and cleaned and the 

seeds are in operation but, this can also be done 

manually by hand picking the dry pods, shelled and 

winnowed afterwards (Iherkoroye and Ngoddy 1985). 

Soy bean is grown as a commercial crop in over 35 

countries as major oilseed (Smith & Huyser, 1987). 

            

 Post-Harvest Storage of Soya 

According to Iherkoroye (1985) one of the greatest 

advantages of legumes is the ability to be stored at 

home thereby, making significant contributions to the 

family’s diet in period of food shortage. With this 

soya cannot be left out since it has a higher rating of 

storage than the most legumes. The ideal storage is to 

keep it dry with 10% moisture content. 

 

Uses of Soyabeans 

Soy is a versatile wonder crop that can be used for 

many purposes. Soybeans were originally grown for 

the production of oil and animal feed. This oil is used 

in the manufacture of margarine, salad oils, 

mayonnaise and other cooking fats (Tull, 1996). Oils 

from soy are also used in the production of cosmetics 

and perfumes. Again soy is processed into flour and 

can be used to increase bulk and enrich bread, cakes, 

biscuit, pancake and puddings among the lot.  The 

flour of soy can be used in similar ways as the diary 

milk such as in the preparation of ice creams, 

beverages and for other breakfast cereals (Wardlaw, 

1996).  Ronzio, (1996) asserts that soy milk and it 

products are used in the diet of people who are 

allergic to dairy milk since soy is hypoallergic and 

nutritious.  Ronzio, continue that soy can be roasted 

and used as snack. Tull, (1996) also said soybean is an 

important ingredient in the manufacture of an infant 

formula weanimix. Besides, the flour of soy can be 

used as a thickening agent for soups, sauces and stews 

(Wardlaw, 1996). In addition, soy flour can be used as 

a substitute in the preparation of moimoi, akara, 

tubani and soybean casserole. Fermented soy is used 

in the preparation of soy sauce which gives fried rice 

it special characteristics. Textured Vegetable Protein 

(TVP) for example tofu and tempeh are mostly 

manufactured with soy beans (Kinton, Cesarani & 

Fosket, 2007: Fox and Allan, 1995).            

                                               

In farming, soybeans are used as forage in the 

preparation of fodder in feeding animals and as green 

manure or fertilizer for the cultivation of crops. 

Wardlaw (1996) asserts that, the cultivation of soy 

bean is much kinder to the environment because one 

(1) acre of land devoted to the cultivation of soybean 

produces more than 30 times the same land used for 

rearing cattle. For sustainable development strategy it 

is important to cultivate soybean to increase food 

production and consumption because it is more 

efficiently produced than any animal food. 

 

In growing soybeans less land, water, fertilizer and 

fuel are required than to produce beef, chicken, egg, 

milk and fish. Warlaw (1996) continue that less 

pollution occurs in the process of producing soybean 

unlike the rearing of animals which destroy the 

vegetation due to over grazing. Iherkoroye says that 

soil becomes richer with nitrogen as leguminous crops 

are planted. It releases nitrogen compounds into the 

soil as old nodules of legumes decay. Therefore, for 

sustainable development soy must be included in crop 

rotation during farming to curb food insecurity. 

 

Health Benefits 

Soya beans have numerous health benefits suitable for 

all ages. Soy bean fatty acids are mostly unsaturated 

fats therefore, reduces cholesterol levels. This may 

reduce the risk of cardiovascular diseases (Ronzio, 

1996). Regular consumption of soy prevents 

arteriosclerosis and makes the blood more fluid, 

which improves blood circulation through the 

coronary arteries.    

 

Again soybean consumption reduces the risk various 

types of cancers such as breast, prostate and colon due 

isoflavones. According to Pamplona-Roger, (2005), 

numerous studies confirm that soy which many 

Japanese, Chinese and Korean eats daily, is 

responsible for their better reproductive health, lower 

incidence of breast and prostate cancers. Soybeans 

also help in preventing osteoporosis because they are 

good source of absorbable calcium, soy protein does 

not cause the excretion of calcium in the urine to the 

extent to which animal protein does therefore, 

promotes healthy bones formation (Fox and Allan, 

1995). Again consumption of soy fibre has been 

implicated for improving blood glucose levels of 

diabetics (Pamplona-Roger, 2005). 
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In addition, soybean helps in the treatment of kidney 

diseases because it does not adversely affect kidney 

functioning as the animal protein. It increases the 

faecal excretion of bile acid and may cause low 

absorption of fat. In obese humans, dietary soy protein 

also reduces body weight and body mass fat in 

addition to reducing plasma lipids (Pamplona-Roger, 

2005). 

 

Dietary soy has gained much attention of reducing 

unpleasant menopausal symptoms because of its 

isoflavones, a type of natural hormone called estrogen 

produced by the ovaries. Reduced estrogen during 

menopause is one of the causes of discomfort that 

women experience during menopause. Therefore, soy 

can be used as an effective estrogenic hormone-

replacement therapy. This is the case of Japanese 

women, who do not require estrogenic-based 

medication because they mostly include soy and 

derivatives in their diet (Ronzio, 1996: Pamplona-

Roger, 2005). 

 

Anti-Nutritive Factors of Soya Beans 

Although soy is highly nutritious and possesses extra-

ordinary healing properties, it has drawbacks that 

must not be ignored. All raw legumes contain toxic 

substances with no exception to soy bean. However, 

these should in no way discourage the consumption of 

this super legume that may rightly be considered a 

true dietary medicine (Pamplona-Roger, 2005).  

 

The anti- nutritional effects include Protease 

inhibitors where the nutritive value of soybean 

interfere with digestion of proteins (Winiarska-

Mieczan, 2007). This cause lowering of nitrogen 

retention and increase metabolic nitrogen excretion. 

Another is Lecithin or haemaggutinin which are 

proteins that bind carbohydrates which interfere with 

absorption of mineral and vitamins, particularly 

Vitamins A, B12, D and E (Fasina et., al., 2008: 

Maenz et., al. 1999). Others include Phytoestrogens 

which is a compound that has been implicated in 

reproduction on diets containing large amounts of soy 

(Payne et al. 2001; Schutt, 1976); Allergies: eating 

soy seldom produces allergies but the dust from 

soybeans provokes serious allergies to sensitive 

individuals, especially, at places where soy is 

processed or handled; Flatulence: as all legumes soy 

contains oligosaccharide that provokes digestive 

flatulence (Pamplona-Roger, 2005); Lack of Vitamin 

B12: soy is deficient Vitamin B12 as in the case of all 

vegetable protein foods because of this strict 

vegetarian diet should be supplemented with this 

vitamin; Very low content of Provitamin A and 

Vitamin C: very strict vegetarian diets in which soy 

and grains are the primary foods may be deficient in 

these vitamins and must be supplemented; Uric acid: 

soy contains high amount of uric acid but poses no 

risk to health, particularly if the diet is rich in 

vegetables that alkalises the urine and facilitate 

excretion. However, soy is not advised in cases of 

gout (excess uric acid in the blood) and uric kidney 

stones since less uric acid is in the urine, the lower the 

risk of forming urate calculi (salt, usually, calcic, of 

uric acid; Genetically Engineered Soy: indicated that 

since the introduction of genetically engineered foods 

in 1996, studies reveal an upsurge in low birth weight 

babies, infertility and other problems (Pamplona-

Roger, 2005). 

 

Prevention of Anti- Nutritional Factors 

Fortunately soy anti-nutritive factors such as 

inhibitors are partially or completely in-activated 

when it is processed in these ways; soaking and 

cooking, fermentation, sprouting and industrial 

processing such as milling and grinding (Liener, 

2000). 

 

Statement of the Problem 
Some people do not eat shito, a Ghanaian rich 

preserved hot pepper sauce prepared from animal 

sources such as herrings, shrimps, tuna and beef due 

to religious and health reasons. However, soybean, a 

plant based protein soybeans can also be used as 

substitute for animal source to produce shito. As 

strategy to achieving sustainable development goals 

two and three, the research sought to find ways to 

introduce soy bean flour in the production of shito to 

be consumed by everyone despite the religious or 

health background. 

 

Significance of the Study 

The study will assist industry players, students, 

academia and the general public to have basis for the 

preference of the soy shito. This may help 

practitioners to use the soybean which is a substitute 

to the expensive animal protein shito. It will also 

supplement the protein needs of consumers satisfying 

sustainable development goal three (3) which 

addresses good health of individuals.  

 

As a means to achieving sustainable development in 

reference to goal two (2) which talks about reducing 

hunger, this research sought to provide increased 

demand through awareness. This will result in 

increased production and thus job creation and 

ultimately improve standard of living and reduce 

poverty and hunger 

 

Hypothesis  

The three hypotheses guiding the study are: 

H01: There is no significant difference between the 

taste of the animal source (fish) and soybean shito. 

 

H02: There is no significant difference between the 

flavour of the animal source (fish) and soybean shito. 

 

H03: There is no significant difference between the 

texture of the animal source (fish) and soybean shito. 
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MATERIALS 
Iron pot, wooden spoon, stove, soya beans, oil, fish 

and shrimp powder, and natural spices 

 

METHODS 

Fifty (50) respondents of staff and hospitality students 

from Koforidua Technical University were used. 

Purposive sampling was used to select twenty staff 

who visited the hospitality restaurant at least four 

times a week. A structured questionnaire with graded 

mean scores was used to collect data on the preference 

for taste, flavour and texture of the two products. Two 

different types of shito were prepared with the animal 

source protein, thus ground smoked dry herrings and 

shrimps and another type of shito prepared from 

processed soya flour. The natural food additives were 

used for both shito.  

 

The respondents were divided into two. The types of 

shito were given different codes for easy identification 

011 for the animal source of shito with 022 for the soy 

shito.  Half of the respondents tasted the shito from 

animal source shito, while the other half tested the soy 

shito. After ticking their responses in terms of taste, 

flavour, texture differences and overall acceptability. 

Respondents were asked to rinse their mouth with 

warm water and wait for thirty (30) minutes before 

scoring the other sample where responses also ticked. 

This is to remove biases in taking responses and 

having a feel of each shito differently.  Data analysis 

using SPSS and Microsoft Excel (2013) were used to 

generate results in frequency, percentages and two 

sample independent t – test at 5% level of 

significance. 

 

DISCUSSION 

Processing of Soya Flour 

Soya beans (Raw legume)-Sorting-Winnowing –

Milling - Sieving  -Packaging - Storage 

 

Evaluate taste of the two samples 

To determine the taste difference between the two 

samples, we seek to test the following hypothesis: 

 

H01: There is no significant difference between the 

taste of the animal source (fish) and soybean shito. 

The t – test result is as presented in Table 1. 

 

 

Table 1: Taste evaluation 
  t Df P - value Std Error 

Evaluate the taste of the two 

Samples 

Equal variances assumed 

Equal variances assumed 

0.457 

0.457 

82 

79.295 

0.649 

0.649 

0.208 

0.208 

Source: Field data, 2016 

 

Table 1 gives the results of the t – test on the 

evaluation of the taste of the two shito samples. It can 

be seen that with p – value of 0.649 which is more 

than the significant level of 0.05, we fail to reject the 

null hypothesis and conclude that there is no 

significant difference in taste as assessed by the 

respondents. This implies that respondents could not 

establish significant difference in shito prepared by 

the fish and that made from soybean. 

 

How do you rate the flavour for the samples? 

To determine the difference in flavour between the 

two samples, we seek to test the following hypothesis: 

H02: There is no significant difference 

between the flavour of the animal source 

(fish) and soybean shito. 

The t – test results is as presented in Table 2.  

 

 

Table 2: Evaluation of Flavour 
  t Df P - value Std Error 

How do you like the flavour  

for the samples 

Equal variances assumed 

Equal variances assumed 

2.174 

2.174 

82 

61.547 

0.133 

0.134 

0.1533 

0.1533 

Source: Field data, 2016 

 

From Table 2, with p – value of 0.133, we again, fail 

to reject the null hypothesis and conclude that there is 

no significant difference in flavour of the two 

samples, soybean and animal shito mix according to 

the respondents. This means that the respondents rated 

or scored the two samples with the same margin and 

could not establish significant difference in the 

flavour. 

 

What is the texture of the two samples?  

To assess the texture of the two samples, we seek to 

test the following hypothesis: 

 

H03: There is no significant difference 

between the texture of the animal source 

(fish) and soybean shito. 

 

The results is as presented in Table 3. 

 

Table 3: The texture evaluation of the fish and soybean shito 

  t Df P - value Std Error 

Score the texture of the two  

samples 

Equal variances assumed 

Equal variances assumed 

- 6.865 

- 6.871 

81 

80.817 

0.000 

0.000 

0.2338 

0.2336 

Source: Field data, 2016  
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It can be seen from Table 3 that with p – value of 

0.000, we fail to reject the null hypothesis and 

conclude that there is significant difference in flavour 

of the two samples, soybean and animal shito mix 

according to the respondents. This implies that 

respondents significantly found difference in the 

texture of the two samples presented to them. 

 

The findings on taste, flavour and texture called for 

the researchers asking preference for the two samples. 

The results is presented in Table 3. 

 

Table 4: Sensory evaluation test for the two 

mixtures 
 Fish shito mix 

(011) 

Soybean mix 

shito (022) 

Taste Freq. % 

Freq. 

Freq. % 

Freq. 

Very Tasty 28 56.0 31 62.0 

Tasty 15 30.0 10 20.0 
Neither  4 8.0 5 10.0 

Not Tasty 3 6.0 4 8.0 

Total 50 100 50 100 

     

Flavour Freq. % 

Freq. 

Freq. % 

Freq. 

Like very much 31 62.0 28 56.0 

Liked  11 22.0 7 14.0 
Liked slightly 5 10.0 10 20.0 

Disliked 3 6.0 5 10.0 

Total 50 100   

     

Texture Freq. % 

Freq. 

Freq. % 

Freq. 
Too Smooth 3 6.0 11 62.0 

Smooth 12 24.0 7 14.0 

Neutral 35 70.0 32 24.0 

Total 50 100 50 100 

     

Acceptability of the  

Soybean Shito 

Freq. % 

Freq. 

  

Highly acceptable 38 76.0   

Moderately acceptable 
Not acceptable 

5 
3 

10.0 

6.0 

  

Highly unacceptable  4 8.0   

Total 50 100   

Source: Field Data, 2016 

Key for acceptability 

 Where n=100 % highly acceptable 

 Where n1= 76--100% (highly acceptable) 

 Where n2= 51—75% (acceptable) 

 Where n3= 26—50% (unacceptable) 

 Where n4= 0—25% (highly unacceptable) 

 

From Table 4, it can be seen that whereas about 82% 

indicated that the soybean mix shito is very tasty or 

tasty, about 76% also testified that the Soyabean 

mixture is very tasty or tasty. Again, whereas about 

84% indicated that they liked or liked very much the 

flavour of the fish mixture, 70% also indicated same 

preference. 

 

With regards to the texture of the two samples, it can 

be seen that whereas 6% indicated that the fish 

mixture is too smooth, the opposite of about 62% also 

indicated that the soybean is too smooth.  

Finally, it can be noted that a high percentage of 76% 

indicated high acceptability of the soybean mixture 

and another 10% said they moderately accepted the 

soybean mixture with only 14% indicating that they 

either do not accept or highly do not accept the 

soybean mixture as compared to the fish mixture. 

 

Therefore soy flour could be used in the preparation 

of shito. Again, from respondents 88% of respondents 

were aware that soy bean is a rich protein food as 

shown in Table 4.   

 

The researchers were also interested to know ways 

through which soybean could be promoted. The 

results is as presented in Table 6  

 

From Table 6, it can be seen that respondents 

indicated that the soybean should be promoted 

through food fairs, mass media and exhibitions.   

 

MAIN FINDINGS 

1. Less oil is used in the production of soya shito as 

compared to the animal protein shito 

2. The soya and animal protein shito were found to 

have the same taste and flavour 

3.  The texture of soya shito was found to be smoother 

than the animal protein shito 

 

CONTRIBUTION TO KNOWLEDGE 

The findings has provided a basis on which the 

consumption of animal of protein with its related 

nutritional effects could be minimized. 

 

CONCLUSION  

Soya shito was appreciated in terms of taste, flavor 

and texture. No detectable difference was found 

between shito prepared from animal source in terms 

of the taste and flavour but significant difference in 

texture was detected. Soya bean shito can be 

substituted for the original animal source shito based 

on the level of acceptability recorded by respondents. 

Soya shito can also enhance the high demand of 

Table 5: Do you know that Soya bean a good source of Protein? 

  Frequency Percent Valid 

Percent 

Cumulative 

Percent 

Valid Yes 44 88.0 88.0 88.0 

No 6 12.0 12.0 100.0 

Tota 50 100.0 100.0  

Table 6: In what ways can Soya bean be promoted 
  Freque

ncy 
Percent Valid 

Percent 
Cumulative 

Percent 

Valid Food Fairs 13 26.0 26.0 26.0 

Mass media 8 16.0 16.0 42.0 

Exhibition 5 10.0 10.0 52.0 

Food Fair and 

Mass media 

8 16.0 16.0 68.0 

Food fair and 

Exhibition 

4 8.0 8.0 76.0 

Mass media and 
Exhibition 

6 12.0 12.0 88.0 

Food fair, Mass 
media and 

exhibition 

6 12.0 12.0 100.0 

Total 50 100.0 100.0  
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animal source which is more expensive and can be 

consumed by all irrespective of religious or health 

status. 

 

Additionally, in order to achieve the sustainable 

development goals two and three to result in the zero 

hunger and improved health of Ghanaians and the 

world at large.  

 

Based on the findings of this study, it is recommended 

that: 

i. There should be more sensitization on the use of 

soya shito through food fairs, exhibitions and 

the mass media. 

ii. Soya shito should be produced and featured on 

our supermarket shelves and made easily 

accessible to consumers. 

iii. Soy shito should be embraced by all to reduce 

the consumption of animal sources of protein 

which expensive and its related nutritional 

problem. 

iv. Soya shito would help spearhead to meet the 

challenges of food security and climate change 

and as a strategy for sustainable development in 

consumption and production.                                         
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