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ABSTRACT: This study determined the proximate composition and organoleptic properties of kunun-zaki enriched with 

date fruit. The resulting kunun-zaki samples were analyzed for proximate composition (Ash, protein, fiber, moisture and 

carbohydrate) and organoleptic properties using standard methods. The proximate values for kunun-zaki processed from 

the combination of millet and sorghum with 10% date fruit (KMSD) had the highest moisture and carbohydrate 
90.68±0.28 and 2.73±0.71% respectively. The protein contents ranged from 1.52±0.20% to 4.32±0.54%. The kunun-zaki 

sample with only millet had the highest crude fiber content of 1.38±0.13%. The organoleptic properties results denoted 

that highest mean scores were recorded for colour, taste and aroma in the samples processed with millet containing the 

date fruit slurry at (10%) concentration. The KMD sample was the most preferred, having the highest mean scores of 

6.5±0.85, 6.4±1.17, 6.9±0.99, 6.3±1.49 and 6.6±1.27 in the attributes of colour, taste, aroma, mouth feel and general 

acceptability. The study showed that inclusion of date fruit slurry in kunun-zaki resulted in improved nutrient 
composition and sensory qualities. 
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INTRODUCTION 
 
Kunun-zaki is an indigenous alcohol-free beverage 
normally prepared from germinated cereals and is very 
popular in Nigeria, especially in the Northern part. The 
beverage is formed from either of the following 
substrates; Pennisetum typhoidum (millet), Zea mays 
(Maize), Oryza sativa (rice) or Sorghum bicolor 
(Sorghum), but millet is the most common substrates 
(Ayo et al., 2004; Akoma et al., 2006). 

In the processing of kunun-zaki, Ipomea batatas 
(Sweet potatoes), Zingiber officinale (Ginger), Eugenia 
aromatic (Clove), sugar, Capsium annuum (Red pepper), 
Piper guinese (Black pepper), Allium sativa (Garlic) and 
Dialium guineense (Tamarind) are often used as 
additional ingredient to improve the aroma and the taste 
(Adebayo and Idowu, 2003). It can also be produce with  

 
 
 
 

paddy rice (Victor-Aduloju et al., 2018). It is considerably 
cheap beverage drink because of the ingredients used for 
preparation, and this makes the product readily available 
(Makinde and Oyeleke, 2012). It is acceptable to people 
of all works of life and is being served at home and public 
places as food appetizer, refreshing drink and 
complementary food for infants (Adeboye et al., 2010). It 
can be sweetened with honey or sugar together with 
small quantities of sweet potatoes (Elmahmood and 
Doughari, 2007).  

Pheonix dactylifera L. (Date fruit) belongs to the 
Phoeniceae of the Palmae family (Khanam et al., 2012). 
It is known to be one of the world’s oldest crops and is 
widely cultivated in hot, dry climate regions of Africa, the 
Middle East and Asia (Al-Farsi et al., 2005).  
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Dates contain both soluble and insoluble fibers. The main 
components are cellulose, hemicelluloses, pectin and 
lignin (Al-Shahib and Marshall, 2003). The dietary fiber 
content of dates can further contribute to their nutritional 
significance as dates can be used in the preparation of 
fiber-based foods and dietary supplements (Masmoudi et 
al., 2010). Date seeds have been reported to contain 
relatively high amounts of protein, 5.1% and fat, 9.0% 
compared to the date flesh (Saafi et al., 2008). 

The sweet-savory sensation derived from dates is 
attributed to the enormous abundance of natural sugars 
that are sucrose, glucose and fructose. Date fruit is 
processed into a wide variety of products including dry 
dates, date bars, date syrup, date juice concentrate, date 
jam, date butter and date candy (El Hadrami and Al-
Khayri, 2012). The chemical combination of dates has 
been associated to many important health benefits 
ranging from the treatment of cardiovascular disease to 
the treatment of stomach disorders (Vayalil, 2012). High  
intake  of  fatty  fast  food coupled  with  reduced  
physical  activity  has promoted  childhood  obesity  in  
many countries of the world. Increased intake of added 
sugar is one of the major causes for dental caries, 
glucose  intolerance,  diabetes  mellitus,  cardiovascular  
diseases,  obesity,  hypertension  and  behavioral 
complications  such  as  hyperactivity  in children.  In the 
world, the act of consuming added sugar is much higher 
than the dietary intake. In many regions, people prefer to 
drink kunun-zaki with refined sugar for sweetness. The 
consumption of sugar in Nigeria is high. High intake of 
carbonated drinks has promoted several health issues 
such as heart diseases, diabetics, obesity and dental 
caries. Several analysts have used dried fruits to sweeten 
the traditional drinks but not much has been done on 
kunun-zaki. This study was to examine the proximate 
composition and organoleptic properties of kunun-zaki 
enriched with date fruit. 
 
 
MATERIALS AND METHODS 
 
Sources of raw materials  
 
Millet, sorghum, date fruit, sweet potatoes, ginger, cloves, 
and red pepper were all purchased from Ochanja market 
Onitsha, Anambra State. 
 
 
Preparation of date fruit slurry 
 
Date fruit extract was produced according to the method 
of Odunfa and Adeyeye (1995). Dried date seeds (1 kg) 
were washed and soaked in tap water (1L) at room 
temperature (30°C) for 12 hours; changing of the soaking 
water was observed. The date seeds were washed to  

 
 
 
 
reduce objectionable flavour. The nuts were drained, 
mixed with water (ratio 1:4) and milled (Philips kenwood, 
UK). The homogenous slurry was filtered using a muslin 
cloth and the resultant filtrate was date seed slurry. 
 
 
Preparation of kunun-zaki sample 
 

Kunun-zaki was produced using the method described by 
Akoma et al. (2006) with modification. Five hundred 
(500g) of cereal grains (millet and sorghum) was cleaned 
and steeped separately in 10 liters of cold water inside a 
plastic bowl at 30-32ºC for 24 hours. The water in the 
steeped grains was decanted off and washed with more 
tap water before wet milling with dried sweet potatoes, 
ginger, 8g of sweet potatoes, 2.2g of cloves, and 3g of 
red pepper were added to each of the millet and 
sorghum. It was blended together with the aid of blender 
to form a wet thick paste/slurry. The paste was divided 
into two unequal portions (1:3 v/v). To the larger portion 
of paste, hot water was added to gelatinize it, it was then 
cooled to 40°C and added to the un-gelatinized portion to 
form kunun-zaki slurry. The kunun-zaki was stirred 
vigorously for 2 minutes and then allowed to stand and 
fermented for 8 hours. The fermented kunun-zaki was 
sieved through 350 µm diameter mesh and enriched with 
date at different concentrations. A control experiment was 
set up with kunun-zaki without the date. It was packaged 
and kept inside the refrigerator for further analysis (Figure 
1).  
 
Proximate analysis 
 
Moisture, ash, and crude fiber, crude fat, protein and 
carbohydrate content of the samples were determined 
according to standard methods of Association of 
Analytical Chemists (AOAC, 2005). 
 
Moisture 
 
The moisture content was determined by using oven-
drying method. Clean and dry Petri-dishes were weighed 
by using meter balance and their respective weights were 
recorded. Five g of the sample was weighed into pre-
weighed dry dishes spreading as much as possible. The 
dishes containing the sample were transferred into the 
oven maintained at 105°C and dried for 3 hours. After 
three hours they were transferred to the desiccators to 
cool and then weighed. This process was continued until 
a constant weight was taken to be the percentage 
moisture content.  
 
Moisture (%) = (W2-W1) – (W3-W1) ×100 
                                (W2-W1)  
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Where W1= Weight of empty crucible; W2= Weight of 
crucible + sample; W3= Weight of crucible + dry sample. 
 
Ash 
 
Clean dried crucibles were weighed on analytical balance 
and 5ml of the kunun-zaki sample will be weighed into 
the crucibles. The samples was dried in the moisture 
extraction oven until constant weights were obtained and 
the transferred into the muffle furnace with a pair wags 
and ash at 550°C for 4 hours until a white ash is 
obtained. The sample was removed from the furnace and 
cooled in desiccators and re-weighed. The percentage 
ash content was calculated: 
 
% Ash content = weight crucible + ash –weight of empty crucible   x 100 
                                                      Weight of sample  

Crude fiber determination 
 
Two (2) ml of kunun-zaki samples was weighed into 250 
ml beaker containing 220 ml of 0.125M tetraoxosulphate 
(VI) acid (sulphuric acid). The mixture was heated in a 
steam bath at (700-900) °C for 2 hours, and then allowed 
to cool. The cooled mixture was filtered using a muslin 
cloth over a Buckner funnel. The residue was washed 3 
times with hot water to remove the acid and put into a 
beaker containing 200ml of potassium hydroxide. The 
mixture was heated as before over a steam bath for 2 
hours. The solution was filtered and the residue washed 
3 times with hot water, then with alcohol and water. The 
final residue obtained was put in clean pre-weighed 
crucible and dried at 120°C to a constant weight. The 
crucible with the oven dried sample was put in a muffle 
furnace and ashes at 550°C for 30 minutes such that the  
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sample becomes white ash. The crucible and its contents 
were removed from the furnace, cooled in desiccators 
and re-weighed. 
 
% Fiber =  Weight of oven dried sample – weight of ash x100 
                                  Initial weight of sample    
 
Fat 
 
Cleaned and dried thimbles were weighed as (W1) and 5g 
oven dried sample was added and re-weighed (W2). 
Round bottom flask was filled with petroleum ether (40-
60°C) up to ¾ of the flask. Soxhlet extractor was fixed 
with a reflux condenser and adjusted the heat source so 
that the solvent boils gently, the sample(s) were put 
inside the thimble and inserted into the soxhlet apparatus 
and extraction under reflux was carried out with 
petroleum ether (40–60°C). After the barrel of the 
extractor is empty, the condenser was removed and the 
thimble was removed, taken into the oven at 100°C for 
one hour and later cooled in the desiccators and weighed 
again (W3). 
 
% Fat = Weight loss of sample (extracted fat) (W2 –W3) x 100 
                     Original weight of the sample (W2 –W1)                
 
 
Protein 
 
Kjeldahl nitrogen method was employed for the 
determination of protein content of the sample. 1.0 g of 
the sample was weighed into the digestion flask. Kjeldahl 
catalyst (5 selenium tablets) was added to the sample. 20 
ml of concentrated H2SO4 was added to sample and then 
fixed for 8 hours in the digestion unit (450°C) of the 
Kjeldahl apparatus in fume cupboard. The digest, pure 
yellow after cooling changed into a colourless liquid that 
was transferred into 100 ml volumetric flask and made up 
to mark with distilled water. About 20 ml of 4% boric acid 
solution was pipette into conical flask. A drop of methyl 
red was added to the flask as indicator. The sample was 
thereafter diluted with 75 ml of distilled water. 10 ml of the 
digest was made alkaline with 20 ml of NaOH (20%) and 
distilled.  

The steam exit of the distillatory was closed and the 
change of colour of boric acid solution to green was 
timed. The mixture was distilled for 15 minutes. The 
filtrate was then titrated against 0.1 N HCl. The protein 
content was calculated from the relationship: 
 
Total protein = Titre × Normality of Acid × 0.014   x 100  
                                 Sample weight                                    
 
Protein (%) = % Nitrogen x 6.25, Normality of acid (HCL) 
= 0.1 N, Sample weight = 1.0 g 

 
 
 
 
Carbohydrate 
 
Carbohydrate content was determined by subtracting 
from 100 the sum of the percentage moisture, ash, 
protein, fat and fiber. The remainder value gives the 
carbohydrate content of the sample. 
 
% Carbohydrate = 100 - (% Moisture + % Ash + % Fat + % Protein + % Fibre)  
 
 
Organoleptic analysis 
 
Quality attributes (appearance, taste, aroma, and overall 
acceptability) of the kunun-zaki samples used in this 
research were evaluated by 25-man semi-trained 
panelists comprising of students of the Department of 
Food Science and Technology, Nnamdi Azikiwe 
University, Awka using a seven-point hedonic scale,  
where 1=like extremely, 2=like very much, 3=like slightly, 
4=neither like nor dislike, 5= dislike slightly, 6=dislike very 
much, 7= dislike extremely.  
 
 
Statistical Analysis  
 
Data were subjected to analysis of variance (ANOVA) 
using Minitab 16.0 statistical software (Minitab Inc., State 
College, PA, USA) and they were characterized 
descriptively as means ± standard deviation. Statistically 
significant means were separated using Duncan Multiple 
Range test (DMRT) and Fisher pairwise comparisons 
(FPC). The significance level adopted was p<0.05. 
 
 
RESULTS AND DISCUSSION 
 
Table 1 shows the result of proximate analysis carried out 
on the kunun-zaki samples. The percentage ash contents 
of millet, sorghum, and combination of millet and 
sorghum were found to be within the range of 0.25±0.05 - 
1.08± 0.13%. The control sample prepared from 100% 
millet had the highest ash content of 1.08± 0.13% while 
the control sample made from 100% sorghum had the 
lowest ash content of 0.25±0.05. From (Table 1), it was 
shown that the samples were significantly difference at 
p<0.05. The results however agree with the work done 
according to Otaru et al. (2013) and Essien et al. (2011). 
In a related study, Makinde and Oyeleke, (2012) reported 
increase in the ash contents of kunun-zaki enriched with 
extract of sesame seeds over the control sample without 
the sesame seeds. However (Ogbonna et al., 2013) and 
Adelekan, (2013) obtained ash contents of higher values 
in their findings on kunun-zaki than those recorded in this 
study. The difference could be attributed to the different 
types of cereals used in the production of beverages in  
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Table 1: Proximate composition of millet, sorghum and combination of millet and sorghum. 
     

   Proximate     
   Contents (%) 

KM KMD KMS KMSD KS  KSD 

      Ash 1.08± 0.13
a 

0.80± 0.05
b 

0.58±0.08
c 

0.37±0.03
de 

0.25±0.05
e  

0.43±0.03
d
 

    Protein 1.52±0.20
f
 2.10±0.35

e 
2.80±0.35

d 
4.08±0.54

ab 
4.32±0.54

a  
3.50±0.35

c
 

Crude fibre 1.38±0.13
a
 0.95±0.05

b
 0.72±0.08

c
 0.52±0.03

de
 0.43±0.03

e
 

 
6.63±0.06cd 

    Moisture 82.22±1.63
d 

85.03±0.28
c 

86.47±0.47
b 

90.68±0.28
a
 91.78±0.28

a  
90.83±0.26

a
 

  Carbohydrate 12.33±0.14
a 

10.05±0.44
b 

8.20±0.44
c 

2.73±0.71
f 

1.72±0.32
e  

3.00±0.48
d
 

 
Values are mean scores ±standard deviation of the kunun-zaki samples. Values in rows with different superscripts letters are 

significantly different (p<0.05). Keywords: KM= Control (100% millet), KMD=90% millet: 10% date fruit, KMS=Control, 

50:50% millet and sorghum, KMSD= Combination of millet and sorghum with date fruit at 90:10%, KSD= Control; 100% 
sorghum, KSD= 90% sorghum: 10% date fruit. 

 
 

Table 2: Sensory scores of kunun-zaki samples. 
 
SAMPLES COLOUR TASTE AROMA MOUTHFEEL GENERAL ACCEPTABILITY 

KM 4.7±2.41
e 

4.2± 2.25
c 

4.7± 2.41
d 

4.6± 2.37
e 

4.7± 2.21
d 

KMD 6.5± 0.85
a 

6.4± 1.17
a 

6.9± 0.99
a 

6.3± 1.49
b 

6.6±1.27
ab 

KMS 6.1±2.38
c 

5.3±2.00
ab 

5.5± 2.51
c 

5.4± 2.22
d 

5.8± 2.04
c 

KMSD 6.4± 1.17
ab 

6.5± 1.08
a 

6.1± 1.45
b 

6.6± 1.43
a 

6.4± 1.17
ab 

KS 4.5±1.72
d
 3.4± 1.84

d
 4.5± 1.65

e
 4.2± 2.00

f
 4.2± 1.40

e
 

KSD 6.3± 1.57
ab 

6.3±1.64
a 

6.6± 1.17
a 

5.9± 1.97
c 

6.9± 0.88
a 

 
Values are mean scores of three replicated samples ±standard deviation. Values in columns with different 
superscripts letters are significantly different (p<0.05). Keywords: KM= Control (100% millet), KMD=90% millet: 
10% date fruit, KMS=Control 50:50% millet and sorghum, KMSD= Combination of millet and sorghum with date fruit 
at 90:10%, KSD= Control 100% sorghum, KSD= 90% sorghum: 10% date fruit. 

 
the different studies. Different cereals types have abilities 
to contribute to the ash contents of kunun-zaki as a result 
of the differences in their ash compositions. 

The control sample made from sorghum without 
addition of date fruit had the highest protein value of 
4.32±0.54% followed by combination of millet and 
sorghum with date slurry of 4.08±0.54% and were not 
significantly difference at (p<0.05) while the control 
sample from millet had the lowest protein content of 
1.52±0.02% as shown in (Table 1). The samples were 
not significantly difference at (p<0.05) between the kunun 
product which contain the date slurry and the control. The 
results indicated that kunun samples without date slurry 
had higher protein values. Essien et al. (2011) reported 
that loss of protein during the processing of the drinks 
may be responsible for the low protein content observed. 
Hamad and Fields, (1997) observed that high value of 
protein content is found in the germ and testa which are 
often sifted off during the preparation of kunun product. 
The crude fibers content in sample prepared from the 
control sample of 100% millet had the highest value of 
1.38±0.13% compared to the lowest 0.43±0.03% 
obtained from sample made with sorghum without 
addition of date slurry. Although the values seemed to 
decrease with incorporation of date fruit slurry.  This 
could be as a result of higher content of fiber contained in 
the millet than date slurry in accordance with the work 
done by (Belewu and Abodurin, 2006). The samples were 

not significantly difference at p˃0.05. The values of the 
moisture content in all the samples had the range values 
of 82.22-85.03%, 86.47-90.68% and 90.83-91.78% 
respectively. There was no significant different in the 
moisture content of the control sample made from 100% 
sorghum and the sample processed with combination of 
millet and sorghum with addition of 10% date fruit. This 
was in accordance with the findings of the work done by 
(Ofudje et al., 2016). 
 
 
Organoleptic properties 
 
The results of the sensory evaluation of the various 
samples obtained are shown in (Table 2). There were 
significant difference (p<0.05) among the samples in 
colour, taste and aroma, mouth feel, and general 
acceptability. KMSD was ranked highest by the panelists 
in terms of mouthfeel and the value obtained was 
significantly different (p<0.05) from others (Table 2). The 
kunun-zaki made from millet with addition of 10% date 
fruit (KMD) had the highest score in colour, taste and 
aroma. These results agree with the earlier studies by 
Oluwajoba et al., (2013) who reported three parameters 
of colour, taste and aroma of the ungerminated cereal 
drink higher than the germinated cereal drink. The 
sample processed from sorghum only (KS) had the 
lowest mean score in taste, aroma, mouth feel and  
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general acceptability. The kunun-zaki sample (KSD) was 
the most generally accepted with mean score of 6.9±0.88 
and it was significantly different (p<0.05). 
 
 
Conclusion 
 
In this study, millet, sorghum and mixture of millet and 
sorghum were used as different raw materials for the 
production of kunun-zaki drinks which were all 
supplemented with 10% date fruits. Proximate analysis 
revealed increase in the protein and carbohydrate 
contents of the beverage and organoleptic properties 
from the inclusion of date fruit showed improvement in 
the taste and mouth feel of the samples.  
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