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Abstract: This study assessed the physicochemical and sensory properties of ‘probiotic’ drink from blends of milk 

analogues from African yam bean, soybean and coconut. Milk analogues were blended at ratios of 1:1:1, 3:1:1 and 5:1:1 

(African yam bean: soybean: coconut ) as samples A, B and C respectively. These samples were fermented for 24 h at 

430C using Lactobacillus delbrueckii. The results showed that the fermented milk analogue of ratio 1:1:1 was the most 

acceptable in terms of sensory parameters. The pH of the milk analogues ranged from 5.07 to 5.85. The sample B1 

(fermented (1:1:1) African yam bean: soybean: coconut) had a crude protein of 2.38%, potassium of 80.13 mg/100g, 

phytate of 2.85 mg/100g and saponin was 0.19 mg/100g. The study concluded that the sample with equal ratio of African 

yam bean, soybean and coconut adjudged the most acceptable by tasters. 
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INTRODUCTION  
 

Most probiotic foods in markets today are dairy 

based. The choice and preference of consumers tend 

towards foods that are supplemented with or 

replaced by plants. This is because plants have a 

minimal cholesterol contents and may serve as a 

relief for consumers who suffer from lactose 

intolerance. The increasing awareness of the 

interaction between diet and health has led to a high 

acceptance and craving for food and food products 

that boost health with respect to providing basic 

nutrients. This awareness has prompted market 

demand particularly within children and other high-

risk individuals for functional products containing 

probiotic bacteria. These have positive effect(s) on 

health and it is of consumers’ interest and attention. 

This is being promoted by health professionals 

(Yilmaz-Ersan and Kurdal, 2014). 

The term ‘probiotics’ originates from the Greek 

‘Pro bios’ meaning ‘for life’ used to describe 

microorganisms that are responsible for the 

beneficial effects for humans and animals (Aguolar 

and Rovera (2019). 

These microorganisms contribute to intestinal 

microbial balance and contribute to maintaining 

sound health (Soccol et al., 2010). These beneficial 

microorganisms are majorly strains of the genera  
 

Received: 04.07.2019.  

Accepted in revised form: 9.12.2019 
 

Lactobacillus and Bifidobacterium, likewise strains 

of Bacillus, Pediococcus, and some yeast also 

perform these functions. All display a function in 

the protection of the organism against pathogens 

and also strengthen the host’s immune system 

(Soccol et al., 2010). Probiotics perform a key 

function in accelerating host immunity to 

colonization by exogenous, potentially pathogenic 

organisms. This is possible through different 

mechanisms such as production of lactic acid, 

hydrogen peroxide or acetic acid which accelerate 

the acidity of the intestine and stops the 

reproduction of pathogens (Hassan et al., 2013). 

Probiotics can be presented in dairy and non-dairy 

products. Fermented dairy foods are the perfect 

conveyors for probiotics, which promote growth 

and enhance the thriving of these organisms. Of 

these foods, yoghurt is the most popular, and 

provides higher contents of protein, carbohydrate, 

certain B vitamins and calcium  than milk (Yilmaz-

Ersan and Kurdal, 2014). However, non- dairy 

fermented foods have also been produced mostly 

from underutilized and under-exploited plants 

(Madhavi et al., 2018). Adeniran et al. (2015) 

produced a probiotic drink from milk blends of  

African yam bean soybean and coconut and 

assessed how viable the probiotic organisms in 

vitro. Osundahunsi et al. (2007) also determined the 

quality and consumer acceptability of soy-yoghurt 

with different colours and fruit flavours.  
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Ebhodaghe et al. (2012) determined the viability, 

physico-chemical characteristics and inhibitory 

effect of Bifidobacteria in soymilk. These studies 

were limited to nutritional and effects of these 

probiotic drinks in vitro. Mbaeyi (2011) also 

produced a non-dairy probiotic yoghurt analogue 

from milk blends of soybean and ‘acha’ and 

determined the proximate and micronutrient 

composition. However, there is scanty information 

on the nutritional quality of the combination of 

African Yam Bean, soybean and coconut milk used 

as a probiotic drink. Therefore, this study is 

designed to produce and evaluate the chemical and 

sensory characteristics of probioticated drinks based 

on the combination of the underutilized crops of 

African Yam Bean, soybean and coconut.
 

 

 

 

 

MATERIALS AND METHODS 
 

Materials 

The dried seeds of African Yam Bean (AYB), 

soybean and coconut drupes were collected from 

IAR&T, Apata, Ibadan, Nigeria. Lactobacillus 

delbrueckii characterized and identified from 

kununzaki drink made in the Department of Food 

Science and Technology, OAU, Ile-Ife, Nigeria was 

used as the probiotic organism. The chemicals used 

were of analytical grade and were supplied by 

Sigma Adrich, USA.  
 

Preparation of the vegetable extracts 

Milk extracts from the plant sources were obtained 

using the following procedures.(Figure 1): 

Preparation of AYB milk analogue 

Seeds were examined and sorted to remove 

extraneous materials such as dirt, dust as well as 

shriveled and diseased (pest infested ones). The 

seeds were washed, steeped in warm water for 7 

hours, drained the water and blanched for 5 mins at 

100 oC, dehulled and milled with water (1:4) in a 

blender (Marlex, Excella model, India). The 

resulting slurry was filtered, allowed to stand for 5 

mins and then boiled for 15 mins with constant 

stirring and rapid cooling (Aminigo et al., 2007).  

Production of soymilk 

Wholesome soybean seeds were steeped in warm 

water for 6 hours to ensure a bean:water ratio of 1:3. 

The seeds were drained, rinsed with water and 

blanched for 5 mins at 100 oC, dehulled and milled 

with water. The slurry was filtered using a muslin 

cloth and the extract was boiled for 15 mins with 

constant stirring and rapid cooling (Udeozor, 2012).  

Production of coconut milk 

The seed coat of the coconut flesh (solid part) was 

scraped off and cut into small pieces to enhance 

milling, blended with water in the ratio 2:1. The 

extracted solution was heated at 90 oC for 10 mins 

and stored in a refrigerator for 2 h at 0 oC. Coconut 

fat was scooped from the surface of the mixture. 

Coconut milk was homogenized with coconut water 

for 2 mins before use (Sanful, 2009). 

 

 

Formulation of milk blends  

Blends of milks from african yam bean, coconut and 

soybean were obtained with proportions of 1:1:1 

(33.33% AYBM: 33.33% CM: 33.33% SM), 3:1:1 

(60% AYBM: 20% CM: 20% SM) and 5:1:1 

(71.43% AYBM: 14.29% CM: 14.29% SM), 

respectively. The milk samples were homogenised 

in a blender (Marlex, Excella model, India) for 2 

mins before use. 

 

Selected milk analogues blends fermented with 

probiotic strains 

The milk blends were sterilized for 15 min at 85 °C 

and later cooled to 45 oC in a water bath. 

Lactobacillus delbrueckii isolate was reconstituted 

in diluted water. The milk blends were fermented 

with 10% (v/v) of probiotic strain and incubated at 

45±1 °C for 24 hours. The resulting fermented milk 

samples were kept under refrigeration temperature 

(4 ±1 °C) for an hour to halt fermentation process, 

it was stirred using a sterile glass rod to break the 

curd formed, then bottled and stored as required 

before use (Amakoromo et al., 2012). The culture in 

MRS agar slope was scraped and thrice with sterile 

distilled water. The optical density of the suspension 

which was obtained with a spectrophotometer 

(Spectrum Lab, 752s UV Spectrophotometer) was 

adjusted to 0.3 before being used for inoculation. 

Figure 1 shows the production of milk analogues 

and fermented milk analogues.  

 

Proximate composition of the samples 
The crude protein, crude fat, crude fibre, ash and 

moisture content were determined using the method 

of AOAC (1990; methods 930.10; 978.04; 

920.39;954.02; 956.03). Carbohydrate was 

calculated by difference: 

𝐶𝑎𝑟𝑏𝑜ℎ𝑦𝑑𝑟𝑎𝑡𝑒 (%)
= 100% − (𝑃𝑟𝑜𝑡𝑒𝑖𝑛 (%)
+  𝑀𝑜𝑖𝑠𝑡𝑢𝑟𝑒 (%) +  𝐴𝑠ℎ (%)
+ 𝐹𝑎𝑡 (%) + 𝐹𝑖𝑏𝑟𝑒 (%)) 

The energy value was calculated using the formula:  
𝐸𝑛𝑒𝑟𝑔𝑦 𝑉𝑎𝑙𝑢𝑒 = (𝑃𝑟𝑜𝑡𝑒𝑖𝑛 × 4 + 𝐹𝑎𝑡 × 9 +
𝐶𝑎𝑟𝑏𝑜ℎ𝑦𝑑𝑟𝑎𝑡𝑒 × 4)kcal/100g.   
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Physicochemical properties 

pH and Titratable acidity (TTA) were determined 

using the official method (AOAC, 1990) The 

methods of Folasade and Oyenike (2012) and 

Adeniran and Abiose (2011) were used in 

determining the total solids and total reducing 

sugars respectively. 
 

Antinutrients determination 

The tannin content was evaluated using the method 

of Makkar et al., (1993), oxalate content using Oke 

(1969), saponin by Brunner (1984), phytic acid by 

Lukas and Markakas (1975). 
 

Mineral analysis 

The mineral content of the flour samples was 

determined using the official standard method of 

AOAC (1990). The mineral determined were 

calcium, iron, zinc, potassium, and sodium. 

Sensory evaluation of the probioticated samples 

The sensory qualities of taste, colour, flavor, mouth-

feel, and overall acceptability were evaluated by a 

semi trained 15-member panel using a simple 5-

point Hedonic scale as described by Larmond 

(1991) with 1 representing the least score (least 

preferred) and 5 the highest score (best preferred).  
 

Statistical analysis 

The data obtained from each analysis were means of 

duplicate readings. The values obtained from 

proximate, antinutritional, physicochemical, and 

sensory analyses were subjected to analysis of 

variance (ANOVA) and the mean was separated by 

Duncan multiple range test (SPSS, version 20). 

Significance was determined at 5% level 

(Ihekoronye and Ngoddy, 1985)  

 

 
                                                                                                                      

RESULTS AND DISCUSSION

 

Proximate composition of the probioticated 

drinks 

Table 1 shows the results obtained for the analyses 

of crude protein, crude ash, crude fibre, crude fat, 

moisture content and carbohydrate content of the 

yoghurt analogues. The crude protein contents of 

the analogues ranged from 2.17 to 2.85% with 

sample A1 (unfermented 1:1:1) having the lowest 

and sample B3 (fermented 5:1:1), the highest. The 

Figure 1. Flow Chart for the production of milk analogues and fermented milk analogues 
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protein content increased with an increase in the 

proportion of AYB and with fermentation. 

Fermented yoghurt analogues in this study 

contained higher crude protein than the unfermented 

samples. This could probably be due to the 

reduction of the antinutrients by fermentation. 

Osundahunsi et al. (2007) reported that 

fermentation improved the protein content in soy 

milk. However, a reduction in crude protein content 

with fermentation was reported by Mbaeyi (2011). 

The crude fat content of the milk analogues was in 

the range 0.24 to 0.43% with sample B3 (fermented 

5:1:1) having the lowest while sample A1 

(unfermented 1:1:1) had the highest. All the values 

were significantly different at 5% level. It was 

observed that the crude fat decreased during 

fermentation. This may be as a result of breakdown 

of long chain fatty acids to short chain fatty acids by 

the probiotic organisms. Similar low fat contents 

were obtained by Akoma et al. (2005) who 

produced yoghurt with locally developed starter 

culture isolated from nunu. Adeniran and Abiose 

(2011) also reported a high fat content in yoghurt 

analogues from tigernut, soy and groundnut milk 

when the proportion of groundnut was high. 

.  
 

Table 1: Proximate Composition of the Milk Analogues samples (%) 

 

Means having the same superscript within columns are not significantly different at P < 0.05.  

A1   unfermented (1:1:1) AYB:SM:CM;  B1 fermented(1:1:1) AYB:SM:CM;  

A2   unfermented (3:1:1) AYB:SM:CM; ;  B2 fermented(3:1:1) AYB:SM:CM;  

A3   unfermented (5:1:1) AYB:SM:CM;  B3 fermented(5:1:1) AYB:SM:CM

The total ash of the analogues ranged from 0.80 to 

1.05% with sample A2 (unfermented 3:1:1) the 

lowest and sample B3 (fermented 5:1:1) the highest. 

The ash content of all samples ranged between 0.80 

and 0.97% in unfermented samples and 0.89 to 

1.05% in fermented samples. Makanjuola (2012) 

reported ash content of 0.50 to 0.60 % for yoghurt 

from soy corn blend, these values were lower 

compared to observation in this study and this is 

likely due to differences in processing conditions 

and presence of higher level of suspended particles 

from AYB. The increase in the ash content is in 

contrast with the values of Muhammad et al. (2009) 

who reported ash content of 0.50 to 0.60 % for 

yoghurt from soy corn blend, these values were 

lower compared to observation in this study which 

may be as a result of processing conditions and 

substrates.  

The crude fibre contents of the milk analogues 

ranged from 0.17 to 0.34% with sample A2 

(unfermented 3:1:1) having the lowest and sample 

B3 (fermented 5:1:1) having the highest. There was 

no significant difference (p > 0.05) between samples 

A1 (unfermented 1:1:1) and B2 (fermented 3:1:1). 

Jacob et al.(2015) reported that consumption of 

fibre-rich foods lowers the level of cholesterol in 

human blood and reduces the occurrence of different 

cancers. Carbohydrate content of milk analogues 

were in the range of 17.99 to 25.09%, for fresh 

unfermented milk analogues 23.85 to 25.09% and 

for fermented yoghurt analogues 17.99 to 23.40%. 

Carbohydrates are rich sources of carbon for 

microbial growth and thus; are metabolized by 

microbial cells resulting in reduction of these 

substrates in fermented milk. This also agrees with 

findings of Ebhodaghe et al. (2012) in stored 

probiotic soymilk. Fermentation possibly caused 

breakdown of carbohydrate to reducing sugars 

which in turn increased the sugar content of the milk. 

The sugar could be easily absorbed by the 

fermenting ‘probiotic’ organisms. 

The moisture contents of the milk analogues ranged 

from 71.44 to 77.57% with sample B3 (fermented 

5:1:1) having the highest and sample A2 

(unfermented 3:1:1), the lowest as shown in Table 

4.1. As the percentage of African yam bean 

increased, the moisture content increased. This 

agrees with the report of Mbaeyi (2011) who 

reported an increase in moisture content as the 

proportion of acha milk in the production cereal-

legume milk analogue. Fermentation increases the 

moisture content. 

Samples Protein Fat Ash Fibre Moisture Carbohydrate Energy 

(kcal/100g) 

A1 
2.17±0.01

d

 0.43±0.00
a

 0.97±0.00
a

 0.21±0.00
b

 72.37±0.03
b

  23.85±0.01
a

 
107.95b 

A2 
2.27±0.03

c

 0.23±0.00
c

 0.80±0.00
b

 0.17±0.00
c

 71.44±0.00
b

 25.09±0.03
a

 
113.91a 

A3 
2.45±0.01

b

 0.34±0.00
b

  0.88±0.00
b

 0.23±0.00
b

  72.57±0.02
b

 23.53±0.04
a

 
106.98b 

B1 
2.38±0.07

b

 0.25±0.00
c

  0.89±0.00
b

 0.21±0.00
b

 72.87±0.02
b

 23.40±0.01
a

 
105.37b 

B2 
2.51±0.03

b

 0.28±0.00
c

 0.98±0.00
a

 0.21±0.00
b

 74.47±0.03
b

 21.55±0.05
b

 
98.76c 

B3 
2.85±0.07

a

 0.24±0.00
c

  1.05±0.00
a

 0.34±0.00
a

 77.53±0.02
a

 17.99±0.04
c

 
85.52d 
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The energy values ranged from 85.52kcal/100g to 

113.91kcal/100g with sample B3 having the lowest 

value. The energy values all decreased with 

fermentation and increased proportion of AYB. The 

decrease may be due to the energy utilization by the 

microbes in this drink. The higher energy value of 

the samples was as a result of their higher protein 

and fat contents. The number of calories in a in a 

given food is termed energy value of the food; and is 

a good factor for comparing the true value of 

different foods. 

 

Physicochemical properties of the probioticated 

drinks 

The results of the physicochemical composition are 

presented in Table 2. The pH of the milk analogues 

ranged from 5.07 to 5.85 with sample A1 

(unfermented milk blends AYB: SM: CM of 

ratio1:1:1) having the highest and sample B3 

(fermented AYB: SM: CM of ratio 5:1:1) having the 

lowest. As the percentage of AYB increased, the pH 

decreased both in the fermented and unfermented 

milk analogues. It was observed that the pH of the 

fermented samples reduced and the reduction 

followed the trend with increase in the proportion of 

AYB. The activities of the probiotic organisms 

employed which led to the production of organic 

acids may be responsible for the decrease in pH as 

observed. Similar results were reported by Mbaeyi 

(2011).  

Titratable acidity increased in all the samples after 

24 hours of incubation. Initial titratable acidity for 

the unfermented milk analogues ranged from 0.12 to 

0.21% LA with sample A3(5:1:1) having the highest 

and sample A1(1:1:1), the lowest while the titratable 

acidity for the fermented analogues ranged from 

0.22 to 0.29% LA with sample B3 (5:1:1) having the 

highest and sample B1 (1:1:1), the lowest. The 

higher the proportion of AYB, the higher the 

titratable acidity. The TTA followed similar trend 

with the pH of the samples. Titratable acidity of 0.13 

to 0.80% LA was obtained from fermented milk 

blends from tigernut, soy and groundnut milk blends 

by Adeniran and Abiose (2011). Lower level of acids 

in these samples may be due to lower levels of 

fermentable sugars in the samples before 

fermentation. FAO (1986) states that the codex 

standard of titratable acidity as expressed as % 

Lactic acid for fermented milks must be a minimal 

amount of 0.3%. These samples did not meet this 

prescribed standard of titratable acidity. 

The values of the total solids of the milk analogues 

ranged from 0.80 to 1.40% with sample A1 

(unfermented 1:1:1) having the highest and sample 

B3 (fermented 5:1:1) the lowest. Sample A1 showed 

reduction from 1.40 to 1.00 % after fermentation. 

Sample A2 (unfermented 3:1:1) also showed 

reduction from 1.20 to 1.00 %. The greatest 

reduction in total solids was observed in sample A3 

(unfermented 5:1:1) which showed about 33% 

reduction from 1.40 to 0.80%. Fermentation could 

have been responsible for this reduction. Total solids 

reduced with higher proportion of AYB. The results 

obtained in this study were lower than the values 

(12.40 to14.5%) reported by Osundahunsi et al. 

(2007) for soy yoghurt with fruits and Makanjuola 

(2012) who reported 8.80 to 10.98% total solid for 

soy-corn yoghurt. Total solid content is among the 

chemical characteristics that are overtly influenced 

by processing conditions like the method of 

hydrating the legume (beans), beans to water ratio 

and the extraction temperature (Mbaeyi, 2011). 

The values of the total reducing sugars in all the 

samples ranged from 0.26 (sample B3) to 0.42 

mg/ml (sample A1). Coconut milk likely contributed 

to the reducing sugar content. The total reducing 

sugars generally reduced as the AYB content 

reduced as shown in (Table 2) for unfermented 

samples.

 

Table 2: Physicochemical Properties of the Milk Analogues 

Samples pH TTA 

(%LA) 

Total Solids 

(%)  

Total Reducing 

Sugars(mg/ml) 

A1 
5.85±0.02

a

 0.12±0.01
c

 1.40±0.28
a

 0.42±0.03
a

 

A2 
5.66±0.01

b

 0.18±0.01
b

 1.20±0.57
a

 0.34±0.07
b

 

A3 
5.36±0.01

c

 0.21±0.01
b

 1.40±0.28
a

 
0.28±0.03c 

B1 
5.29±0.00

c

 0.22±0.01
b

 1.00±0.28
b

 0.39±0.17
a

 

B2 
5.10±0.01

d

 0.28±0.03
a

 1.00±0.28
b

 0.26±0.00
c

 

B3 
5.07±0.02

d

 0.29±0.06
a

 0.80±0.00
b

 0.27±0.00
c

 

Means having the same superscript within columns are not significantly different at P < 0.05.  

A1   unfermented (1:1:1) AYB:SM:CM;  B1 fermented(1:1:1) AYB:SM:CM;  

A2   unfermented (3:1:1) AYB:SM:CM; ;  B2 fermented(3:1:1) AYB:SM:CM;  

A3   unfermented (5:1:1) AYB:SM:CM;  B3 fermented(5:1:1) AYB:SM:CM
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As more AYB meant reduction of coconut milk 

content. Fermentation also caused a reduction in the 

reducing sugars as the probiotic microorganisms 

could have utilized the available reducing sugars, a 

readily utilizable source of energy for 

microorganisms. 

 

Mineral composition of the probioticated drinks 
table 3 shows the results of the mineral composition 

of the assessed samples. The calcium content of all 

the analogues ranged from 5.97-9.46 mg/100g. The 

decrease in calcium content in the samples may be 

as a result of utilization of calcium present in the 

samples by the probiotic organisms employed. 

Calcium is responsible for the formation of strong 

bones and teeth. It is needed for growth as in the 

process of calcification for animals. It also helps in 

blood clotting when an injury is sustained. It also 

helps in the proper functioning of nerves. When 

there is a limited supply calcium to the body, the 

body extracts the needed calcium from the bones. If 

there is continuous extraction of calcium from the 

bones, a condition, osteoporosis occurs. The bones 

will become weak and brittle (Aliyu et al., 2008; 

Jacob et al., 2015). The calcium content of the milk 

analogues decreased with fermentation and increase 

in the proportion of AYB. Iron contents in the 

analogues ranged from 10.27 to 13.26 mg/100g. 

There was significant difference at 5% level of iron 

in all the analogues.  Iron showed an exception to 

this trend as it increased with fermentation. Iron is 

essential in in human nutrition to prevent anaemia. 

Iron helps in the formation of blood and in cellular 

respiration (Jacob et al., 2015). Iron deficiency 

results in retarded brain functionality and 

behavioural problems in children (McDonald et al., 

1995). There was also a reduction in the zinc content 

of the milk analogues. Zinc boosts the growth of the 

hairs, important in the proper functioning of sensory 

ability such as taste and smell (Payne, 1990; Jacob 

et al., 2015), helps in carbohydrate, protein and 

vitamin A metabolism from its storage site in the 

livers. It enhances the synthesis of DNA and RNA 

necessary for cell production (Jacob et al., 2015).  

All the milk analogues contained a considerable 

amount of potassium. It ranged from 74.48 to 

90.34mg/100g. This is the most abundant of the 

entire element determined in these samples. High 

concentration of potassium in the body as reported 

by Adeyeye (2002) increases iron utilization and 

benefits diuretic patients to control hypertension and 

prevent excessive excretion of potassium through 

the body fluid (Arinanthan et al., 2003). Potassium 

is available in several foods including dairy products 

and its recommended daily allowance is 3500 mg. 

The sodium content of the analogues ranged from 

5.37 to 6.87 mg/100g. Sodium regulates homeostasis 

in the body and helps in the effective functioning of 

muscles and nerves (Payne, 2012). The Institute of 

Medicine, Food and Nutrition Board recommended 

sodium daily allowance of 2400mg for adults and 

children aged 4 and older for sodium is (Jacob et al., 

2012).  

Na/K plays a very crucial role in controlling high 

blood pressure in the body. Studies showed that 

lower sodium and higher potassium intake helps in 

the reduction of high blood pressure in hypertensive 

patients. The recommended Na/K ratio should be 

less than one. The Na/K ratio value of 0.07 to 0.08 

was obtained for the milk analogues. The report of 

this finding showed that regular consumption of this 

fermented milk analogue could help to prevent 

hypertension. This result is in concord with the 

findings of Aremu et al. (2006); Jacob et al. (2015) 

who reported that Nigerian legumes that are 

underutilised are good means of diets for lowering 

blood pressure. Higher Ca/K levels in foods are 

necssary for favourable calcium formation (Nieman 

et al., 1992; Jacob et al., 2015). 

 

Antinutrients of the AYB-based probiotic drink 

The results obtained for the antinutrients of AYB 

based drinks is presented in Table 4. The phytate 

contents of the milk analogues ranged from 2.85 to 

4.07 mg/100g. Sample A3 (unfermented 5:1:1 milk 

analogue) had the highest and sample B1 (fermented 

1:1:1 milk analogue) had the lowest value. It was 

noted that as the proportion of AYB milk increased, 

the phytate content also increased. There were 

significant differences (p<0.05) among the samples. 

The values obtained are within safe limits. Phytate 

reduces calcium bioavailability and forms calcium 

phytate complexes that prevents the absorption of 

iron. It is dependent on the crop variety, climatic 

conditions, location, irrigation conditions, type of 

soil, and the growing season of the plant (Plaami, 

1997). 

The oxalates content of the analogues ranged 

between 1.26 and 1.65 mg/100g. Sample B1 

(fermented 1:1:1 milk analogue) had the lowest 

while sample A3 (unfermented 5:1:1 milk analogue) 

had the highest value. These values are lower than 

the daily recommended value. 
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Table 3: Mineral Contents of the Milk Analogues (mg/100g) 

Samples Ca Fe Zn K Na Na/K ratio 

A1 
9.64±0.02

a

 10.26±0.00
c

 5.59±0.00
b

 88.84±0.03
a

 6.67±0.01
a

 
    0.07 

A2 
8.85±0.00

b

 11.17±0.03
bc

 6.36±0.01
a

 90.34±0.01
a

 6.87±0.01
a

 
0.08 

A3 
7.47±0.01

c

 12.36±0.01
b

 5.48±0.01
b

 85.27±0.03
b

 5.97±0.00
b

 
0.07 

B1 
8.37±0.02

b

 10.69±0.00
c

 4.87±0.01
c

 80.13±0.00
c

 6.77±0.00
a

 
0.08 

B2 
6.12±0.00

d

 12.45±0.01
b

 6.67±0.00
a

 77.77±0.03
c

 5.37±0.02
b

 
0.07 

B3 
5.97±0.00

d

 13.26±0.00
a

 4.74±0.01
c

 74.48±0.02
c

 5.45±0.01
b

 
0.07 

Means having the same superscript within columns are not significantly different at P < 0.05 

A1   unfermented (1:1:1) AYB:SM:CM  B1 fermented(1:1:1) AYB:SM:CM 

A2   unfermented (3:1:1) AYB:SM:CM  B2 fermented(3:1:1) AYB:SM:CM 

A3   unfermented (5:1:1) AYB:SM:CM  B3 fermented(5:1:1) AYB:SM:CM 

 
Table 4: Antinutrients of the Milk Analogues (mg/100g) 

Samples Phytate Tannin  Saponin Oxalates 

A1 3.67±0.00b 2.65±0.01b 0.24±0.01b 1.43±0.01b 

A2 3.76±0.01b 2.76±0.00a 0.28±0.00a        1.64±0.01a 

A3 4.07±0.03a 2.86±0.03a 0.32±0.01a        1.65±0.02a 

B1 2.85±0.01d 2.27±0.03c 0.19±0.00c        1.26±0.00c 

B2 3.36±0.01bc 2.49±0.00bc 0.25±0.00b 1.29±0.00c 

B3 3.59±0.00b 2.56±0.01b 0.25±0.00b        1.39±0.00b 

Means having the same superscript within columns are not significantly different at P < 0.05 

A1   unfermented (1:1:1) AYB:SM:CM  B1 fermented(1:1:1) AYB:SM:CM 

A2   unfermented (3:1:1) AYB:SM:CM  B2 fermented(3:1:1) AYB:SM:CM 

A3   unfermented (5:1:1) AYB:SM:CM  B3 fermented(5:1:1) AYB:SM:CM 
 

Aburime (2012) reported that lethal dose of oxalate 

is between 200 mg/100g and 500 mg/100g.  

The saponin contents ranged from 0.19 to 0.32 

mg/100g. Sample B1 (fermented 1:1:1 milk 

analogue) had the lowest while sample A3 

(unfermented 5:1:1 milk analogue) had the highest. 

As the proportion of AYB increased, the saponin 

content also increased. The values obtained for study 

are considerably lower than the allowable value. 

The range of the tannin content was between 2.27 

and 2.86mg/100g for the milk analogues. Sample B1 

(fermented 1:1:1 milk analogue) had the lowest and 

sample A3 (unfermented 5:1:1 milk analogue) had 

the highest. The total acceptable tannin daily intake 

for a man is 560 mg (Stephane, 2004; Habtamu and 

Negussie, 2014). From the results obtained in this 

study, the concentrations of oxalate, tannin, phytate 

and saponin in these probioticated drinks are too low 

to constitute any health risk in human being. 

 

Sensory properties of the probioticated drinks  

The result of the sensory charcteristics is shown in 

Table 5. The milk analogues with equal proportions 

of AYB, coconut and soymilk (samples A1 and B1) 

were scored by the tasters as the best in terms of 

colour. The percentage of coconut milk and soymilk 

could have been responsible for the milky colour 

which masked the brown colour possessed by the 

AYB milk. Adelodun and Abiodun (2012) also 

reported an acceptable colour from blends of soy-

coconut milk-based yoghurt. The appearance of the 

yoghurt determines to the level of visual appeal of 

the products obtained by fermenting the various milk 

substrates with relevant microbes (Sanful, 2009). 

Colour is an vital determinant of many foods 

including yoghurt and yoghurt analogue. It is a 

quality attributes that with flavour and texture play 

an important role in food acceptability. According to 

Ihekoronye and Ngoddy (1985) and Mbaeyi (2011), 

colour is defined as a interpretation of a 

physiological response by the brain and eye to the 

physical stimulus of light radiation at different 

wavelength. 

The most preferred sample in terms of aroma was 

sample B1 (fermented AYB:SM:CM 1:1:1). This 

was followed by sample A1 (unfermented 

AYB:SM:CM 1:1:1). Higher proportion of coconut 

milk and the process of fermentation could be 

responsible for the flavour imparted on sample B1. 

Lactic acid fermentation is a means of reducing 

beany flavours and antinutritional factors in soy 

products. Sample A3 (unfermented 5:1:1 milk 

analogue) was least preferred by the panelists. 

Presence of sugars in milk blends contributed by the 

coconut milk may have been responsible for the 

significant difference. Soybean and African yam 

bean milk extracts have beany flavour; this might 

have imparted negatively on the choice of milk from 

legumes but addition of coconut into the milk 

extracts likely imparted a flavour that masked beany 
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flavour. Flavour is a strong quality factor that 

determine beverage acceptability compared to other 

qualities (Gaffa and Ayo, 2003). 

Yoghurt is enjoyed because of its tart acidic taste and 

flavour (Alakali et al., 2008). Sample B1 (fermented 

AYB:SM:CM 1:1:1) had the best taste as scored by 

the panelists. The effect of acidity on the starch 

(from the African yam milk extract) may not be ruled 

out. Also, the higher sugar content from coconut 

milk in sample B1 could have resulted in the 

manufacture of organic acids. The percentage of 

coconut milk might have imparted a pleasant taste to 

the sample. Fermentation confers new and desirable 

tastes and textures that are completely different from 

those present in the starting materials. 

Mouthfeel/consistency quality of the yoghurt refers 

to the property of the yoghurt which indicates the 

smoothness and good flow properties (Sanful,2009). 

The acceptance of the products means that the 

solubility of the solids from the combined substrates 

must have been improved upon by fermentation as 

compared in the samples. It was also evident that the 

effectiveness of mixing of the various substrates 

after fermentation was appreciated. Sample B1 

(fermented 1:1:1 milk analogue) has the best 

mouthfeel as it was homogenous and the flow was 

good and consistent. There was no separation 

between the particles of the molecules in sample B1. 

Samples A3, B1 and B3 were preferred among all 

the samples. Sample A2 (unfermented 3:1:1 milk 

analogue) was the least accepted. This was probably 

due to the lactic acid produced which gave the 

samples the desirable tart taste and viscosity in 

yoghurt. Acceptability of the milk extracts agrees 

with the reports of Agunbiade et al. (2011) who 

indicated that milk from soybean, Bambara 

groundnut and African yam bean compared 

favourably with dairy milk. Also, Udeozor (2012) 

reported acceptability of equal proportion of blends 

of tigernut, soy and groundnut milk. Adeniran and 

Abiose (2011) reported acceptability of milk blends 

from plant sources (tigernut, soy and groundnut 

milk). It was encouraging to note that although the 

fermented products had varied scores, they were still 

acceptable to the panelists probably because sour 

gruels and beverages/ drinks are common in local 

food preferences. According to Fellows (1997) and 

Abou-Dobara (2016) the main quality factors for 

yoghurt are the colour (appearance), taste and 

texture (mouthfeel). All the vegetable milk 

analogues evaluated were moderately liked by the 

panelists with respect to all the attributes for yoghurt. 

The sourness of the yoghurt expresses the level of 

astringency produced by lactic acid by the action of 

Lactobacillus delbrueckii on lactose in the substrate. 

Also, the aroma produced from the fermentation of 

the yoghurt is particularly due to acetaldehyde 

formation and other volatile aromatic compounds 

resulting from the anaerobic breakdown of 

carbohydrates by these beneficial microbes (Sanful, 

2009; Mbaeyi, 2011). 

 

Table 5: Sensory Evaluation of the Milk Analogues Produced from Blends of AYB, Soybean and Coconut 

Samples Colour  Mouthfeel Taste  Flavour       Overall 

acceptability 

A1 2.5±0.53a 1.2±0.03d 2.1±0.74b 2.4±0.27a 1.8±0.33b 

A2            2.2±0.25c 1.5±0.85c 1.4±0.84c 1.4±0.84c 2.2±0.29b 

A3 2.2±0.25b 2.6±0.23b 2.4±0.22b 2.1±0.74b 2.4±0.70a 

B1 2.5±0.53a 3.0±0.93a 4.3±1.98a 2.5±0.53a 2.4±0.22a 

B2 1.7±0.53c 1.9±0.52cd 1.7±0.30c 2.2±0.25b 2.0±0.21ab 

B3 1.0±0.00d 2.3±0.67c 2.3±0.67b 1.6±0.22c 2.2±0.70a 

Means having the same superscript within columns are not significantly different at P < 0.05 

A1   unfermented (1:1:1) AYB:SM:CM  B1 fermented(1:1:1) AYB:SM:CM 

A2   unfermented (3:1:1) AYB:SM:CM  B2 fermented(3:1:1) AYB:SM:CM 

A3   unfermented (5:1:1) AYB:SM:CM  B3 fermented(5:1:1) AYB:SM:CM 

 

 

 

CONCLUSIONS 

 

The study produced probioticated drinks from 

various blends of milk analogues from AYB, 

soybean and coconut. The study concluded that 

increase in the proportion of AYB produced 

analogues of high acidity, low pH, high protein, high 

potassium, energy and acceptable sensory qualities. 

Sample with equal ratio was the most acceptable of 

all samples. 
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