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The study produced milk drink that is high in protein and energy from soy beans and tiger nuts blends as 
well as to assess the beverage qualitatively and customer acceptability using response surface 
methodology (RSM). The principal raw materials used were soybeans and tiger nut. They were processed 
into milk at different formulations without using chemical preservative. Sensory evaluation, pH, titratable 
acidity as well as proximate and mineral compositions were determined. The results showed that the 
minimum and maximum colour score varied from 4.4 to 5.0. The quadratic model for colour was found 
to be significant (p<0.05) in tiger nut inclusion. The model equation obtained for colour = 4.50 + 0.048*A 
+ 0.098*B + 0.019*A2 + 0.12*B2 + 0.18*A*B where A = Soybeans, B = Tiger nut. Mouth feel model’s 
F-value of 7.35 indicates that it was significant (p<0.05). Model terms are considered important when the 
“Probability > F” value was less than 0.05. The model for quadratic equation for mouth feel was 7.290. 
+5.00 -0.091*A -0.19*B -0.14* A2 -0.44* B2 +0.45* A*B. The model for the quadratic equation for 
Taste = +3.90 +0.030*A +0.020* B +0.21*A2 +0.056*B2 +0.075*A*B adequate precision = 3.65, 
corrected R2 = 0.29, R2 = 0.59 and the predicted R2 = -1.94. It was observed the pH values decreases with 
storage days from day 0 to day 8 for samples A, I and Z.  On day 12, the pH values increased for all the 
samples except for sample M.  The Titratable acid increased as the pH decreased. On the 0 day, sample 
A had value of 20.8 while sample M was 23.33. However, sample I increased from 0, 4, 8 and 12 days 
(20.19, 20.20, 22.47 and 23.73) respectively. Sample M had the highest protein content (3.52%), followed 
by sample A (3.21%), sample I (3.01%) and sample Z (2.02%). Sample Z had the lowest fiber content 
(0.30%), next was sample I (O.43 %), sample A (0.51%), and sample M (0.54%). The range of moisture 
contents was 81.03 to 82.04%.  Conclusively, optimizing soybeans at 100g/ml with 40 g/ml of tiger nut 
could help to improve the sensory attributes such as colour, taste, mouth feel, flavor and overall 
acceptance. The formulation could influence shelf stability of product, bridge protein in-balance and 
reduction in malnutrition level. 
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Introduction 

Despite being one of the primary products in the majority 
of African pastoral systems, dairy contribution to pastoral 
economics is frequently disregarded. In addition to providing 
30% of the caloric needs of a pastoral family in Africa, milk 
also has a significant market value. Because of the modest and 
peripheral status that various government policies have given 
the sector, it is noteworthy that the dairy subsector in Africa is 
consequently confined to the category of subsistence system 
of production. Poor feeding pattern and the genetic makeup of 
African ruminant breeds are linked to the aforementioned. 
The people don’t have enough milk because of the 
aforementioned issues. The production of milk from various 
seeds and nuts was partially prompted by the sharp decline in 
the use of milk and milk products. Despite being 
underappreciated in the past, plant-based milk is an essential 
component of African diets. Having a dairy allergy, being 
lactose intolerant, or having ethical and environmental values 

are reasons people may choose to switch to a plant-based milk. 
Soy milk is the plant-based milk that comes closest to the 
nutritional profile of cow’s milk. Plant based milk sources 
have recently attracted a lot of attention from researchers 
because of their excellent nutritional content and potential for 
profit. It is important to reiterate that plant-based milk sources 
are viewed as an ally in the battle against hidden hunger and 
as a beacon of hope (Belewu & Belewu, 2007). Due to its 
nutritional value and commercial significance, the soybean 
(Glycine max) crop is regarded as the primary source of oil in 
the world (Singh et al., 2019). Around 5000 years ago, 
soybeans were first cultivated in Asia. China was the first, 
followed by Japan. In the 18th century, it was introduced to 
Europe, and in the 19th century, it was carried to the United 
States (Valliyodan et al., 2016; Li et al., 2008). Since soybeans 
are a great source of oil and proteins, they have grown to be a 
significant crop in the global economy (Silya et al., 2017). 

http://creativecommons.org/licenses/by-nc/4.0/
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The world’s population and purchasing power are 
predicted to boost developing nations’ economies in the 
upcoming years, particularly in the Asian countries where 
the greatest potential for consumption is concentrated. 
According to statistics, there will be nine billion people on 
the planet by 2050, requiring 333.674 million tons of food 
(Alexandratos & Bruinsma, 2012). In addition to its many 
uses, soybeans are crucial for animal feed (Singh et al., 
2019). In the future, there will be an even greater demand 
for its grain (Silya et al., 2017). 

Mature raw soybean seeds typically contain 
approximately 35–40% protein, 20% fats, 9% dietary fiber, 
and 8.5% moisture by dry weight (Chen et al., 2012; He & 
Chen, 2003). 

This composition changes depending on the soybean 
variety and planting site and climate. Foods made from soy 
are low in saturated fats and high in vitamins, minerals, 
proteins, and fiber. According to Chen et al. (2012), they 
have developed a wide range of soy products, including 
roasted soy beans, boiled soybeans, soymilk, soy 
mayonnaise miso, soy cheese, soy yoghurt tempeh, soy 
sauce, and Textured vegetable protein (TSP). Other names 
for the tiger nut (Cyperus esulentus L), which is a member 
of the Cyperaceae family, are ground almond, earth 
almond, and chufa yellow nut sedge. According to 
(Abdelkadar et al., 2017), it is a perennial crop that is 
widely grown throughout Asia, East Africa, portions of 
Europe, particularly Spain, and the Arabian Peninsula. 

The yellow species is preferred over all others due to its 
intrinsic qualities, which include being larger, more 
appealing in color, and having a fleshier body. It was 
discovered that the nuts were rich in myristies acid and 
linoleic acid. Additionally, the yellow type produces more 
milk when it is extracted, has more protein and less fat, and 
has fewer anti-nutritional components, including 
polyphenol (Okafor et al., 2003). Tiger nuts are considered 
a healthy food due to their potential health benefits.  They 
could improve blood circulation and prevent heart disease 
(Chukwuma et al., 2010). According to Belewu & Belewu 
(2007), the tuber is high in minerals (mostly potassium and 
phosphorus), vitamins E and C, and energy content 
(protein, fat, sugar, and starch). According to (Belewu & 
Belewu, 2007) tiger nuts seem to have more potential for 
use as industrial and nutritional materials. It can be used to 
make beverages, milk or wheat, nougat, jam beer, feed, 
edible oil, and soaps.  

Imitation dairy products are products that resemble 
liquid, dried milks, and milk products.  They contain 
nondairy ingredients, most often vegetable fats or plant 
proteins. They are generally cheaper, and may have more 
directed functionality than the pure dairy equivalents. The 
juice from tiger nut tubers is extracted to create tiger nut 
milk, an imitation milk product (Okafor et al., 2003). Rich 
in vitamin B1 (Maduka and Ire, 2018) tiger nuts help the 
body adjust to stress and stabilize the central nervous 
system (David, 2005). Inadequate protein intake, both in 
terms of quantity and quality, is one of the biggest issues 
influencing millions of individuals in affluent nations like 
Nigeria. Therefore, the goal of this investigation was the 
development of Soy-tiger nut milk drink and its evaluation 
for sensory and consumer acceptability. 

Materials and Methods 
 

Materials 
The source of fresh soybean (Glycine max), tiger nut 

(Cyperus esculentus L), sugar and vanilla were from Uchi 
Market, Auchi, Etsako -West Local Government Area, Edo 
State, Nigeria. Materials used for this study were of 
analytical grade. 

 
Methods 
Preparation of soybean milk extract: To achieve a bean 

water ratio of 1:3, 1 kg of soybeans were soaked in 3L of 
warm water for 18 hours. After draining, the beans were 
rinsed with treated water and blanched in boiling water for 
five minutes in order to remove any anti –nutritional factor 
and also improve digestibility. In a Q-link auto-clean 
blender, 750ml of treated water was used to drain, dehull, 
and grind the blanched beans. After passing the resultant 
slurry through a muslin cloth, the milk extract was cooked 
for fifteen minutes. Figure 1 depicts the production flow 
chart for soymilk extract (SME). 

Preparation of tiger nut milk extract: Using a Q-link 
auto-clean blender, 1 kg of fresh tiger nuts was repeatedly 
mixed into a slurry with 6L of water. The slurry was 
squeezed using muslin cloth to extract the milk. The extract 
was pasteurized for 15 seconds at 72°C (161°F) ie High 
Temperature Short Time Pasteurization (HTST) in order to 
extend product shelf-life by inactivating all non-spore-
forming pathogenic bacteria. It was bottled and quickly 
chilled after being homogenized. Figure 2 displays the 
production flow chart for tiger nut milk extract (TME). 

Preparation of soy-tiger nut milk extract (STME): To 
create the finished product (STME), soymilk extract and 
Tiger nut milk extract were combined in different amounts. 
A food mixer running at maximum speed for ten minutes 
was used to accomplish this. After being homogenized and 
pasteurized for 15 seconds at 72°C in a water bath, the 
mixtures were hot-filled into sterile bottles with a 1 cm 
headspace, allowed to cool to ambient temperature (28°C), 
and then refrigerated at 4°C until analyses. Every analysis 
was performed thrice for every sample (Figure 3). 

Titratable Acidity Determination: Two drops of 1% 
phenolphthalein indicator were applied to twenty (20) 
milliliters of the beverage sample, which was then titrated 
with 0.1N NaOH against a white backdrop. Titration 
continued till the color remained (AOAC, 2000). The TTA 
was determined using this formula: 

 

TTA =
Volume of NaOH used (ml)  ×  Normality of NaOH

Volume sample (ml)  ×  conversion factor  

 
Proximate composition: Moisture, protein, ash, crude 

fiber and fat were determined according to (AOAC, 2000). 
Carbohydrate Determination: Carbohydrate was 

calculated by difference according to AOAC (1995).  
 
% carbohydrate = 100 – (% moisture + % ash + % crude 

protein + % crude fibre + % fat). 
 
Determination of Minerals: The dry ash extraction 

procedure, as outlined by AOAC (2000), was used to 
ascertain the mineral contents of the test samples after each 
distinct mineral element. As in ash determination, twenty 
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(20) milliliters of the samples were burnt to ash in a muffle 
furnace. The resulting ash was then dissolved in one 
hundred milliliters of diluted hydrochloric acid (1M HCL) 
and diluted with distilled water to fill a one hundred 
milliliter volumetric flask. The solution was applied to 
different mineral analyses. 

Calcium and Magnesium Determination: The EDTA 
complex isometric titration was used to determine the test 
sample’s calcium and magnesium contents. Panels of the 
masking agents, hydroxytannin, hydrochlorate, and 
potassium cyanide were added after 20 milliliters of each 
extract had been distributed into a conical flask. This was 
followed by 20 milliliters of ammonia buffer (pH 10.0). 
After adding a pinch of the indicator ferrochrome black, 
the liquid was thoroughly agitated. A 0.02N EDTA 
solution was used for titration. The reading was made when 
a persistent blue hue was noticed. Twenty milliliters of 
distilled water were used for the blank titration, which was 
likewise handled as previously mentioned. The calcium-
only titration was a repetition of the first one with a few 
minor modifications: solechrome dark blue was used as an 
indicator in place of ferrochrome black, and 10% NaOH 
solution at pH 12.0 was used in place of ammonia buffer.  

Potassium and Sodium Determination: The 
photometric approach was used to measure the beverage 
sample’s potassium and sodium levels. The instrument was 
configured in accordance with the manufacturer’s 
guidelines. After being turned on, the apparatus was left for 
roughly ten minutes. The start knob was switched on, 
opening the gas and air inlets. Since the apparatus was self-
igniting, the flame was turned down to a non-luminous 
level until it turned blue. Standard K and Na solutions, on 
the other hand, were made independently and diluted to 2, 
4, 6, 8, and 10 ppm concentrations. All of the standard 
solution was drawn into the device and made to spray over 
the non-luminous flame, beginning with the lowest 
concentration of 2 ppm. After the standard, the beverage 
solutions were syphoned into the instrument in turn, and 
the readings were recorded. The samples were then 
repeated with sodium standard, and the concentration of 
the test mineral in the sample was calculated using the 
curve as a guide. The readings were then plotted into a 
standard curve and used to extrapolate to the K level in the 
sample. 

pH Determination: The AOAC (2000) approach was 
applied. To calibrate the pH meter, it was first standardized 
using a pH 7 buffer solution. After measuring out the 
samples in a beaker and rinsing the electrode with distilled 
water before dipping it into the milk samples, the results 
recorded.  

 
Response Surface Methodology (RSM) 
RSM is a statistical tool that help user to systematically 

design a set of experiment for optimization of various 
parameters. Data from RSM will provide information on 
the prediction based on the choice of statistical modelling 
created. It provides better result reproducibility and 
process optimization with fine perspective for predictive 
model development. In RSM, response surfaces are 
graphical representation used to describe the interactive 
effects of process variables and their consequent effects on 
response. 

 

 
Figure 1. Flow chart for soymilk extract (SME) 

production 

 
Figure 2. Production of Tiger nut extract (TME) 

 

 
Figure 3. Production of Soy-Tiger nut milk 
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The two materials listed below were chosen for the 
experiment. Tiger nuts (between 20 and 40 milliliters), and 
soybean milk (between 80 and 100 milliliters). In order to 
optimize the sensory parameters simultaneously, the entire 
model was created using design expert software (version 
6.0.8, sate-Ease, inc, Natic, MA, USA). All trials resulting 
from the RSM model were subjected to sensory evaluation, 
using 15 panelist which constitute of students and staff in 
the department of Food Technology, Auchi Polytechnic, 
who evaluated the products based on 5-point Hedonic 
scale. The best four samples (A, I, M, Z) with optimum 
acceptance were considered for further analysis. Sensory 
evaluation, proximate and mineral determination were 
done on the day of production, while pH and Titratable 
acidity were monitored at 4days interval for 12days. 

 
Statistical Analysis 
Data generated during this experiment was analyzed 

using Genstat statistical software 2005, 8th edition 
(Genstsat Procedure Library Release PL16), and Duncan’s 
multiple range test was used to test significant (p<0.05) 
among means. 

 
Results and Discussion 

 
Organoleptic quality of Soy-Tiger nut milk beverage 

enriched with tiger nut 
The beverage formulation was obtained by the response 

surface analysis (RSM), based on the effect of the 
formulation on colour, taste, mouth feel, flavor and overall 
acceptance of the beverage enriched with tiger nut. The 
level of the response fixed for the optimization of the 
blends of soybeans based milk enriched with tiger nut milk 
are described in Table 1. On a 5-point Hedonic scale, the 
lowest and highest color scores ranged from 4.4 to 5. 0 
(Table 2). Tiger nut incorporation was found to be 
significantly (p<0.05) influenced by the quadratic model 
for color. The color model equation where A = Soybeans 
and B = Tiger nut is 4.50 + 0.048 *A + 0.098 *B + 0.019 
*A2 + 0.12 *B2 + 0.18 *A*B. The color response surface 
view in two dimensions was shown in Figure 4. R-squared 
or the coefficient of determination was 0.94. The 
appropriate precision was 14.5 and the adjusted R-Square 

0.89. It illustrates how process variables affect the color 
and quality of soy-tiger nut milk. Tiger nuts and soybeans 
in relation to color when the “Probability > F” values are 
less than 0.05, the model terms are deemed significant. The 
model terms are not significant if the values are higher than 
0.1000. It was preferable that the “Adequate Precision” 
(14.554) was higher than 4, a sufficient signal was 
indicated by the obtained ratio of 14.554. The design space 
could be traversed using this model. 

The impact of variables on the taste of Soy-tiger nut 
milk was depicts in Figure 5, and it was not statistically 
significant (p>0.05), this could be due to the effect of 
sweetener in all products. The “model F-value” of 1.99 for 
tiger nuts and soybeans as a function of taste suggests that 
the model was not significant (p>0.05). The model terms 
are not significant if the values are higher than 0.1000. The 
model for the quadratic equation for Taste = +3.90 +0.030 
* A +0.020 * B +0.21 * A2 +0.056 * B2 +0.075 * A * B 
adequate precision = 3.65, corrected R2 = 0.29, R2 = 0.59 
and the predicted R2 = -1.94.Mouth feel was shown in 
Figure 6, and the model’s F-value of 7.35 indicates that it 
was significant (p<0.05). Model terms are considered 
important when the “Probability > F” value was less than 
0.05. Its P value was smaller than 0.05, at 0.01. Adequate 
Precision was preferred and had a ratio higher than 4, a 
sufficient signal was indicated by a ratio of 7.290. +5.00 -
0.091 * A -0.19 * B -0.14 * A2 -0.44 * B2 +0.45 * A* B 
was the model’s mouth feel. 

The model was significant (p<0.05), as indicated by the 
model’s F-value of 9.59 and probability value of 0.0036 in 
Figure 7 (flavor). “Probability > F” values below 0.0500 
signify the significance of the model terms. The “Adjusted 
R-Squared” of 0.6824 and the “Predicted R-Squared” of 
0.3685 are not as close as one might anticipate. It is 
preferable that “Adequate Precision” (11.32) was higher 
than 4. R2 was 0.76. The flavor model = 3.98 +0.1 * A -
0.083 * B +0.33 * A*B. The results of the acceptance 
analysis (Figure 8) was significant (p<0.05), with an R-
squared value of 0.78 and an adjusted R-squared value of 
0.6248. The expected adequate accuracy was 6.54, which 
is more than 4. “Probability > F” values below 0.05 signify 
that the model terms are significant. 

 
Table 1. Experimental runs and actual values of factors used in central composite design 

Milk blend Factors Responses 
Soy bean(g/ml) Tiger nut(g/ml) Colour Taste Mouth feel Flavour Acceptance 

A 90.0 30.00 4.5 3.9 4.0 3.9 5.0 
B 100.00 20.00 4.4 4.2 4.3 3.9 4.0 
C 80.00 40.00 4.6 4.3 3.9 3.4 5.0 
D 90.00 30.00 4.5 3.9 4.0 3.9 4.0 
E 75.86 30.00 4.4 4.1 4.0 4.1 4.0 
F 90.00 44.14 4.8 3.8 3.6 3.8 4.0 
G 90.00 15.86 4.6 3.9 4.4 4.2 5.0 
H 90.00 30.00 4.5 3.9 4.0 3.9 4.0 
I 80.00 20.00 4.7 4.3 3.9 4.1 5.0 
J 90.00 30.00 4.5 3.9 4.0 3.9 4.0 
K 104.14 30.00 4.6 4.2 4.2 4.3 4.0 
L 90.00 30.00 4.5 3.9 4.0 3.9 5.0 
M 100.00 40.00 5.0 4.5 5.0 4.5 4.0 
Z(Control) 100.0 - 3.9 3.7 3.3 3.3 3.1 
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Table 2. Level of response fixed for optimization of Soy-Tiger nut blends 
Constraints Lower limit Upper limit Intercept F-value P-value 

Soybeans (g/ml) 80 100 - - - 
Tiger nut (g/ml) 20 40 - - - 
Color 4.4 5.0 4.50 20.72 0.0005 
Taste 3.8 4.5 3.90 1.99 0.20 
Mouth feel 3.6 5.0 4.10 0.10 0.20 
Flavor 3.4 4.5 3.98 9.59 0.004 
Acceptance 3.4 4.5 4.10 5.00 0.03 

 

  
Figure 4. Effect of processing variables on color quality of 

Soy-Tiger nut 
Figure 5. Effect of processing variables on taste of Soy-

Tiger nut 
  

  
Figure 6. Effect of processing variables on mouth feel of 

Soy-Tiger nut 
Figure 7: Effect of processing variables on flavour of 

DSoy-Tiger nut 
 
The findings of the pH analysis of variance showed that 

there are significant (p<0.05) variations between the 
samples. As storage days increased, the pH of the samples 
significantly decreased as a result of the refrigeration 
method of storage. The pH for milk samples ranged from 
4.13 to 4.84; this was close to the range of the results (4.562 
to 4.953) obtained by Awonorin & Udeozor (2014). The 
results obtained in this experiment was lower compared to 
the results reported for tiger nut milk products by Ukwuru 
et al. (2011) and were not comparable to the pH of melon 
seed milk (6.25), cowpea milk (6.79) and soymilk (6.6) 
(Akubor, 1998; Nnam, 2003 and Onweluzo & Owo, 2005), 

respectively. This is beneficial since it will prevent the 
development of infections that could lead to digestive 
issues (Ukwuru et al., 2008b). Sample M (4.13), sample Z 
(4.23), and sample I (4.24), had the lowest values at 0 days. 
Sample A had the highest pH of all (4.84). No discernible 
change was seen between samples I (4.24) and Z (4.23). 
After four days of storage, sample M had the lowest pH 
(4.15), followed by sample I (4.21), sample Z (4.22), which 
was not substantially different (p>0.05) from sample I, and 
sample A (4.82). From day 0 to day 8, it was found that the 
pH values for samples A (4.84–4.78), I (4.24–4.18), and Z 
(4.23–4.21) decreased with storage days. With the 
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exception of sample M (4.15), all of the samples’ pH levels 
rose insignificantly (p>0.05) in 12 days of storage. As the 
pH dropped (Table 3), the TTA was seen to rise (Table 4). 
The low level of pH for sample M could be attributed to 
lower fermentation probably due to the weight ratio of the 
composite (100:40). 

 
Titratable Acidity (TTA) 
Sample A TTA value at day 0 was 20.83g/ml, which 

was not substantially different from sample I (20.19g/ml) 
TTA value (p>0.05). Sample M TTA on the 0 day was 
23.33g/ml. From 0, 4, 8, and 12 days (20.19, 20.20, 22.47, 
and 23.73g/ml), the TTA for sample I rose. Samples M 
(23.33, 23.67, 24.77, and 25.00g/ml) and Z (19.25, 19.62, 
19.63, and 19.90g/ml) showed this pattern. Only sample 
A’s TTA rose from days 4, 8, and 12 (20.31, 21.90, and 
24.73g/ml). A lower pH generally indicates that 
fermentation is occurring, as most fermentation processes 
produce acidic by-products, which lower the pH of the 
solution. Fermentation is one of the oldest methods of food 
preservation.  Titratable acidity increases as pH decreases 
because a lower pH indicate a higher concentration of 

hydrogen ions (H+) in a solution. When pH decreases, the 
concentration of hydrogen ions in the solution increases, 
leading to a higher titratable acidity value when titrated 
with a base. Titratable acidity measures the total amount of 
acid that could be neutralized by a base including both free 
and bound hydrogen ions. 

 
Proximate Composition 
Table 5 displays the soy-tiger milk extract’s (STME) 

proximate composition. Along with moisture, fat was a 
significant quantitative component of the beverage. The 
beverage samples included a good amount of 
carbohydrates and protein. There was a small amount of 
ash and crude fiber. 

 
Protein Content 
The highest protein content was found in sample M 

(3.52%), followed by sample A (3.21%), sample I (3.11%), 
and sample Z (2%). This demonstrates how soy milk 
devoid of tiger nuts has a low protein concentration. Aside 
from moisture content, the samples’ fat content was 
considered to be the main component.  

 

Table 3. pH of Soy-Tiger nut milk under refrigeration temperature 

Sample Storage Days 
0 4 8 12 SED 

A 4.84a 4.82a 4.78b 4.83a  
I 4.24c 4.21cd 4.18d 4.21d 0.01 
M 4.13e 4.15e 4.15e 4.15e  
Z (Control) 4.23c 4.22c 4.21cd 4.23c  

Means with same superscript along the rows and down the column are not significantly different (p>0.05). Values are in triplicate determinations. A= 90:30 
(soybeans, tiger nut), I= 80:20 (soybeans, tiger nut), M= 100:40 soybeans, tiger nut) and Z=100:0 (soybeans, tiger nut). SEM=Standard error of mean 
 

Table 4. Titratable acidity (g/ml) of Soy-Tiger nut milk under refrigeration temperature 

Sample Storage Days 
0 4 8 12 SED 

A 20.83d 20.31d 21.90c 24.73a  
I 20.19d 20.20d 22.47c 23.73b 0.31 
M 23.33b 23.67b 24.77a 25.00a  
Z 19.25f 19.62de 19.63de 19.90de  

Means with same superscript along the rows and down the column are not significantly different (p>0.05). Values are in triplicate determinations. A= 90:30 
(soybeans, tiger nut), I= 80:20 (soybeans, tiger nut), M= 100:40 soybeans, tiger nut) and Z=100:0 (soybeans, tiger nut). SEM=Standard error of mean 

 

Table 5. Proximate composition of Soy-Tiger nut milk under refrigeration temperature 

Sample Protein Proximate Composition (%) 
Fat Fiber Moisture Ash CHO 

A 3.21b 8.50c 0.51b 82.04a 0.32c 5.42a 
I 3.01c 8.73a 0.43c 81.20b 0.36a 6.27b 
M 3.52a 8.63b 0.54a 81.20b 0.34b 5.77c 
Z 2.02d 6.30d 0.30d 81.03c 0.25d 10.09d 
SED 0.010 0.010 0.007 0.010 0.002 0.026 

Means with same superscript down the column are not significantly different (p>0.05). Values are in triplicate determinations. A= 90:30 (soybeans, 
tiger nut), I= 80:20 (soybeans, tiger nut), M= 100:40 soybeans, tiger nut) and Z=100:0 (soybeans, tiger nut). SEM=Standard error of mean 
 
Table 6. Mineral composition of Soy-Tiger nut milk under refrigeration temperature 

Sample Mineral composition 
K (%) Ca (%) Na (%) Mg (mg/l) 

A 0.640b 0.313b 0.220b 3.240b 
I 0.620c 0.286c 0.210b 3.080c 
M 0.680a 0.383a 0.287a 3.620a 
Z 0.510d 0.290c 0.190c 2.633d 
SED 0.007 0.005 0.005 0.006 

Means with same superscript down the column are not significantly different (p>0.05). Values are in triplicate determinations. A= 90:30 (soybeans, 
tiger nut), I= 80:20 (soybeans, tiger nut), M= 100:40 soybeans, tiger nut) and Z=100:0 (soybeans, tiger nut). SEM=Standard error of mean 
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Figure 8. How processing variables affect Soy-Tiger nut 

acceptance 
 
The fat percentages in Table 5 varied from 6.30 to 

8.73%. However, this was differed slightly from 
(Awonorin & Udeozor, 2014) findings. The addition of 
tiger nut may be the cause of the increased fat content. 
(Belewu & Abodurin, 2006) reported that tiger nuts 
themselves were high in fat (25.50%). The amount in the 
milk samples was above the Codex Alimentarius 
Standard’s minimal (3%) suggested threshold (Passmore et 
al., 1986). 

 
Content of Moisture 
The range of moisture contents was 81.03 to 82.04%. 

The samples’ makeup could be the cause of this variation. 
Compared to samples I, M, and Z, sample A had the highest 
value (82.04%), which was substantially different 
(p<0.05). There was no significant difference (p>0.05) 
between samples I and M. Sample A had the highest value 
(82.04%), and all samples differed from it considerably 
(p<0.05). According to (Ihekoronye et al., 1985) this 
suggests that sample A, which has the highest moisture 
content, is more vulnerable to spoiling than the other 
samples due to microbial invasion, particularly from fungi 
and mold. The products need cold storage to extend their 
shelf life, even though all of the samples had high moisture 
contents that could compromise their stability and safety in 
terms of microbial growth and proliferation.  

 
Ash Content 
Sample I had the highest result (0.36%), while Sample 

Z had the lowest, 0.25%. The values ranged from 0.25 to 
0.36%. All of the samples had ash contents that differed 
significantly (p<0.05). The samples’ total ash content was 
less than the 1.5% ash concentration stated by (Ukwuru et 
al., 2008a). The amount of minerals in a food item is 
indicated by ash. 

Variations in inorganic compounds, particularly 
calcium ions found in milk derived from soybean and tiger 
nut could be the cause of the variance in ash concentration.  

 
Content of Crude Fiber 
The cruder fiber content of the samples were 

significantly different (p>0.05). Processing probably had 

an impact on the crude fiber content of soybean, which was 
significantly lower than that of the tiger nuts. During 
Processing the bran layer of grains, where the larger 
portion of fiber is usually located is removed. These 
findings are comparable to those of Awonorin & Udeozor 
(2014). Sample Z had the lowest fiber content (0.30%), 
followed by sample I (O.43 %), sample A (0.51%), and 
sample M (0.54%). It is obvious that the inclusion of tiger 
nut increased the fiber content.  

 
Content of Carbohydrates 
The carbohydrate levels of the milk samples ranged 

from 5.42% to 10.09%, which was different from 
(Awonorin & Udeozor, 2014) results (1.31 to 2.483%). The 
higher carbohydrate found could be attributed to the 
amount of tiger nut in the composite. Numerous 
researchers have verified that tiger nuts contain a 
significant amount of carbohydrates (Ade-Omowaye et al., 
2008). 

 
Mineral Composition 
The samples were rich in minerals, according to Table 

6 mineral contents data. This is consistent with (Omode et 
al., 1995) findings that the nut has a high mineral content. 
Compared to calcium and sodium, which had the lowest 
concentrations. Magnesium had the highest. There were 
significant differences (p<0.05) between the samples for 
sodium, potassium, calcium, and magnesium. The ranges 
for magnesium, potassium, calcium, and sodium were 
2.633 to 3.620 mg/l, 0.510 to 0.680%, 0.290 to 0.383%, 
and 0.190 to 0.287%, respectively. These samples’ calcium 
concentrations were within the range (Belewu & Belewu, 
2007) reported. Sample M had the highest value for 
magnesium (3.620%) while sample Z had the lowest value 
(2.633%). Sample M had the highest value for potassium 
(0.68%) and sample Z had the lowest value (0.510%); 
sample M had the highest value for calcium (0.383%) and 
sample Z had the lowest value (0.290%); sample M had the 
highest value for sodium (0.287%) and sample Z had the 
lowest values (0.190%). Given the increased ratio of both 
milks (100:40), the higher values for sample M were 
anticipated. This is because tiger nut is a good source of 
minerals. Hence, as the ratio of tiger nut increases there 
was a corresponding increase in mineral content of STME 
 
Conclusion and Recommendations 

 
According to study results, optimizing soybeans at 

100g/ml with 40g/ml of Tiger nut (Sample M) may help 
improve the sensory qualities and lower the pH of soy-tiger 
nut milk, reducing protein malnutrition, balancing out 
protein, and creating a shelf-stable product. Tiger nut milk 
extract and soy milk extract were combined to create a 
beverage with better organoleptic qualities and a more 
balanced nutritional makeup. Because of these nutritional 
potentials, soy-tiger nut milk could be utilized as a 
beverage for both young and old people to vary their diets. 
Additionally, the combination served to cover up the 
soymilk’s “beany” flavor. Since soybean and tiger nut milk 
extracts have nearly identical qualities to cow milk, it is 
recommended that they be promoted since they will help 
reduce nutritional issues (like protein-calorie malnutrition) 
in Africa and the rest of the world.  
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