
_____________________________________________________________________________________________________ 
 
*Corresponding author: E-mail: afamanthonyedu@gmail.com; 
 
J. Appl. Life Sci. Int., vol. 27, no. 1, pp. 39-50, 2024 

 
 

Journal of Applied Life Sciences International 
 
Volume 27, Issue 1, Page 39-50, 2024; Article no.JALSI.110923 
ISSN: 2394-1103 

 
 

 

 

Appraisal of Proximate Composition in 
Tiger Nut Yogurts and Selected 

Commercially Available Yogurts in 
Enugu, Enugu State, Nigeria: A 

Comparative Study 
 

Onuigbo, O. T. a,b*, Nwamarah, J. U. a,  

Oparaji, E. H. c, Onuigbo, A. C. d,e 

 and Ogwo, B. O. f  

 
a Department of Nutrition and Dietetics, University of Nigeria, Nsukka, Nigeria. 

b Department of Biochemistry, University of Nigeria, Nsukka, Nigeria. 
c Department of Biochemistry, State University of Medical and Applied Sciences, Igbo-Eno,  

Enugu State, Nigeria. 
d Department of Geography, University of Nigeria, Nsukka, Nigeria. 

e National Biotechnology Development Agency, South-East Zonal Biotechnology Centre, University of 
Nigeria, Nsukka, Nigeria. 

f Department of Human Nutrition and Dietetics, David Umahi Federal University of Health Sciences, 
Uburu, Ebonyi State, Nigeria. 

 

Authors’ contributions 
 

This work was carried out in collaboration among all authors. All authors read and approved the final 
manuscript. 

 

Article Information 
 

DOI:10.9734/JALSI/2024/v27i1636 
 

Open Peer Review History: 
This journal follows the Advanced Open Peer Review policy. Identity of the Reviewers, Editor(s) and additional Reviewers,  

peer review comments, different versions of the manuscript, comments of the editors, etc are available here: 
https://www.sdiarticle5.com/review-history/110923 

 
 

Received: 28/10/2023 
Accepted: 04/01/2024 
Published: 07/02/2024 

 
 

  

Original Research Article 



 
 
 
 

Onuigbo et al.; J. Appl. Life Sci. Int., vol. 27, no. 1, pp. 39-50, 2024; Article no.JALSI.110923 
 
 

 
40 

 

ABSTRACT 
 

This study evaluated the physicochemical, chemical and microbial compositions of tiger nut and 
selected conventional yoghurts. During the study proximate, mineral, vitamins, chemical and 
physicochemical and bacterial analysis were done accordingly. The results of proximate 
analysisshow that the fat and crude fibre compositions of tiger nut differed significantly (p < 0.05) 
with the values of conventional yoghurts, while no significant difference (p > 0.05) was observed in 
the concentration values of ash. Tiger nut yoghurts recorded highest values of 8.39±0.04 mg/l 
(vitamin C), while Cd, Ni and Pb were below detectable limit in all the yoghurts. The concentration 
values of Cu in the conventional and tiger nut yoghurts varied significantly (p < 0.5). Tiger nut 
yoghurt concentration values of polyphenol, total tannin and phytate are significantly different (p < 
0.05). Results show that pH, TTA and conductivity values in sample A, B and tiger nut yoghurts are 
not significantly different (p > 0.05), while it differed significantly (p < 0.05) with reference to 
viscosity, TSS, TS and magnesium. The microbial cell count of Lactobacillus acidophilus was 
dependent on innoculum size and number of days. At day 7 conventional yoghurt A, tiger nut 
yoghurt and conventional yoghurt B recorded the highest loads of TVC (3.8 x 102), TCC (4.33 x 102) 
and TBC (6.12 x 107), while the highest loads of 3.3 x 105 (TVC), 5.1 x 103 (TCC) and 4.1 x 106 

(TBC) are observed in the tiger nut yoghurt, yoghurts A and B at day 14 respectively. The study 
recommends production and promotion of plant basedyoghurts drink for improvement of healthy 
and unhealthy individuals.  
 

 
Keywords: Yoghurt; tiger nut; conventional; bacterial; nutrient; drink. 
 

1. INTRODUCTION 
 
Yoghurt is a diary food produced during the 
fermentation reaction of lactose a disaccharide of 
glucose and galactose in the milk and fermenting 
bacterial enzymes under certain conditions [1]. 
Yoghurt takes the advantages of the demerits of 
milk especially from animal origins and provides 
an opportunity to increase the shelf life of milk 
and preserve its nutritional constituents for 
human consumption owing to its relatively low pH 
values. It contains probiotics, prebiotics and 
symbiotic, antioxidants, vitamins, linolenic acid, 
essential fatty acids, soluble fibres and vitamins 
[2].  
 

In Nigeria, tiger nut is locally called “Aki awusa”, 
“ofio” and “Ayaya” in Igbo, Yoruba and Hausa 
respectively. Tiger nut is a creeping perennial 
plant that belongs to the family of Cyperaceae 
[3]. It is usually grown in rough tufts [4] and 
commonly proliferates in West Africa and South 
Europe [5]. Brown, black and yellow varieties are 
the three main varieties grown in Nigeria [5].  
Attractive color, big size, and fleshier body are 
one of the inherent properties that make yellow 
tiger nut the most preferred [6]. Tiger nut is 
valued for the high starch dietary fibre, 
carbohydrate, mineral and oil content. Mason [7] 
reported that tiger nut is recognized as one of the 
crops with remarkable health benefit due to its 
high content of fibre, protein, natural, sugar, rich 
in minerals (phosphorus and potassium) and 

vitamins E and C. The oil is gold brown in color 
and has a rich, nutty taste [8,9]. The high content 
of oil was implicated as lauric acid grade oil and 
non acidic stable [10]. Tiger nut is a healthy food 
that helps to prevent cancer, due to high content 
of soluble glucose and reduces the risk of colon 
cancer [3,11]. It is known to have more 
prospective usage as food and industrial 
materials due to its high oil yield and milk content 
[12], and is believed to contain functional 
compounds needed for a balanced diet [13,14]. 
Earlier study confirmed that tiger nut enhances 
blood circulation, prevents heart disease, and 
reduces risk of colon cancer [9]. Tiger nut is an 
age long underutilized minor food crop in Nigeria 
mainly consumed as raw, roasted and baked 
snacks at public places such as market, park, 
picnic, swimming pool and gardens. Improving 
the nutritive qualities of yoghurt drinks can be 
achieved through harnessing the potentials of 
some dairy composite plant samples as a cheap 
alternative source of yoghurt starter milk and 
maintenance of bioprocess sterility during the 
production. Tiger nut has long been recognized 
for its health benefits due to high contents of 
fibre, protein and natural sugars [7]. Tiger nut is 
believed to be beneficial to diabetics and those 
seeking to reduce cholesterol or lose weight [15]. 
With its nutritional and therapeutic advantage 
could serve as good alternative to cow milk in the 
production of yoghurt. Also, production of tiger 
nut yoghurt could reduce the price; make it to be 
more affordable. Similar study done by 



 
 
 
 

Onuigbo et al.; J. Appl. Life Sci. Int., vol. 27, no. 1, pp. 39-50, 2024; Article no.JALSI.110923 
 
 

 
41 

 

Abdeldaiem et al. [16] confirmed reduction in 
production cost of plant based yoghurt albeit its 
abundance nutritive benefits.  
 

Several studies have shown that tiger nut is rich 
in carbohydrate and fibre [9,17], calcium, 
magnesium, sodium, phosphorous, potassium, 
vitamins A, C, and E as well as amino acids [17] 
required for metabolic processes in the body. 
Other pharmacological properties of tiger nut 
according to Abiola and Mutiu [5] are 
hepatoprotective, anti-sickling, aphrodisiac, 
antioxidant, antimicrobial, anti-atherosclerotic 
and anti-inflammatory and anti-arthritic. The anti-
inflammatory, anti-convulsion and anti-arthritic 
potential of tiger nut confirms tiger nut for the 
treatment of gastrointestinal [5]. In addition, 
Adeniyi et al. [18] and Hasan et al. [19] confirmed 
that tiger nut extracts inhibit the activities of 
Salmonella typhi and Escherichia coli. Health 
challenges, such as stomach discomfort 
flatulence, bloating, colon diseases such as 
colorectal cancer, diarrhea, and cramp due to 
poor and unhealthy nutritive qualities have been 
linked to consumption of yoghurt [20]. Similar 
work done by Silanikoye et al. [21] confirms 
increase in lactose-intolerance individuals most 
especially in developing countries.  
 

However, adequate treatment and proper 
fermentation of yoghurt during the production of 
yoghurt may enhance its nutritive qualities [22]. 
Recent studies done by Schimidt et al. [23], 
Karnyaczki and Csanadi [24] and Skryplonk et al. 
[25] stress the influence of adequate 
fermentation in the nutritive properties of yoghurt. 
Despite the health challenges associated to 
dearth of knowledge of physical, chemical and 
microbial properties of yoghurt, the demand has 
continued to soar by leaps and bounds [26].  
 

Nutritive and probiotics benefits composition 
identify yoghurt as one of the choicest consumed 
diary foods [27]. Assessment of the relationship 
between nutrition and health significance have 
increased huge benefit on consumers’ approach 
towards nutritious foods. Most yoghurt producing 
companies have little knowledge of the effect of 
various nutritive components of yoghurt. 
Commercial yoghurt manufacturers especially in 
countries where regulation on food processing 
and production are compromised use various 
sweetened and sugar alcohols as preservatives 
to increase the shelf life. Lack of ethical focus, 
empirical production recipes and profit 
enthusiasts by the producers have kept the 

nutritive standard of the commercial yoghurt 
below standard and the falling effects are evident 
on the health statues of the consumers. 
Knowledge of the nutritive qualities of yoghurt is 
usually left for detrimental assumptions and 
mirage affirmations of gullible consumers. 
Knowledge of nutritional qualities of the yoghurt 
produce from tiger nut and the conventional 
yoghurt may not only be of immense economic 
and health values for healthy and immuno-
compromised individuals but may help to 
improve nutritive qualities of yoghurt and also 
alleviate food crises in Nigeria. Information with 
regard to nutritive compositions of the 
conventional yoghurts that are available in the 
market is not only very scanty but most at time 
not within the reach of low income consumers. 
Also, the increasing demand for tasteful, cheap, 
quality, stable and long lasting yoghurt in Enugu 
make this study critical. This study examined 
physicochemical,chemical and microbial 
properties of tiger nut and selected conventional 
yoghurts.  

 
2.2 MATERIALS AND METHODS 
 
2.1 Source of Tiger Nut 
 
The Tiger nut (Cyprus esculentus) used for this 
study is the yellow colored species (Plate 1). It 
was bought from Ogige Market Nsukka, in 
Nsukka LGA of Enugu state, Nigeria. The tiger 
nut was identified in the Department of Plant 
Science and Biotechnology, University of Nigeria, 
Nsukka. Aqua Rapha yoghurt (conventional 
yoghurt A) and Nosco yoghurt (conventional 
yoghurt B) were purchased from Ogige and 
Ogbete main markets in Nsukka and Enugu 
metropolis, respectively. The choice of selection 
was based on sample survey which reveals that 
consumers prefer the selected yoghurts due to 
the assumed nutritional contents, palatability of 
the taste, aesthetic delight and high demand by 
the consumers in the local communities. The 
conventional yoghurts were stored at room 
temperature (36oC)  

 
2.2 Production of Yoghurt from the Tiger 

Nut 
 
This was done as described by Lee and Lucey 
[28] using standard operational techniques and 
procedures. The flow chart for the tiger nut 
yoghurt production is shown in Fig. 1. 
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Plate 1. The Tiger Nut (Cyprus esculentus) 
 
The protein, crude fibre, ash, fat, moisture and 
carbohydrate composition of the yoghurts were 
determined as described by AOAC [29], while 
vitamins, minerals, phytochemical and 
physicochemical analysis were carried out 
accordingly  
 

2.3 Media Preparation for Bacteria 
Isolations 

 

All the media used in this study were prepared 
under septic conditions and according to the 
manufacture’s specifications. Each of them was 
mathematically calculated and dissolved in 
distilled water with respect to the desired 
quantity, heated to homogenize on a bunsen 
burner and sterilized in an autoclave at 121°C for 
15 min. Dispensing was done aseptically into 
sterile Petri dishes, bijou bottles and test tubes 
depending on the apparatus appropriate for the 
intending test, and allowed to cool to gelling. 
 

2.4 Microbial Analysis of the Yoghurts 
 

Conventional and tiger nut yoghurts were diluted 
serially into test tubes numbering 10 and 
containing 9ml of sterile water each. A suitable 
diluent (10-2 to 10-4) was selected and cultured 
on three different media namely Nutrient, De 
Man, Rogosa and Sharpe (MRS) agar and 
McConkey agar using pour plate techniques.  
 

2.5 Determination of the Total Viable 
Count (TVC) of the Yoghurt Samples 

 

The cultured nutrient media plates for the 
samples were incubated aerobically for 24 h at 

37°C afterward was incubated anaerobically for 
48 h at 37 °C. Incubation under aerobic condition 
was done to allow growth for bacteria that require 
oxygen while the latter anaerobic condition was 
allowed in the unknown fermenters to grow also. 
After incubation, TVC was calculated in CFU/ML 
(colony forming unit per ml) as CFU/ML = a/v x 
D, Where a = number of colonies counted, V= 
volume plated; D= dilution factor 
 

2.6 Colony Counts of the Microbes from 
the Yoghurt Samples 

 
Samples cultured on McConkey agar plates were 
incubated aerobically at 37 °C for 24 h. The total 
number of colony present in the samples was 
determined in CFU/ML 
 

2.7 Fermenting Organism Counts of the 
Yoghurt Sample 

 
The colony count of the organism fermenting the 
yoghurt samples was done by incubating the 
culture MRS plates anaerobically for 48 h at 
37°C and count taken. 
 

2.8 Heterotrophic Counting and 
Standardization of the Bacteria 

 
Total colonies from both the nutrient media and 
the differential media were counted from the 
grown media plate ie TCFU/ml= microbial 
colonies observed X innoculum dilution factor X 
innoculum volume pippetted. TFCU/ml is total 
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coliform unit per volume of the innoculum in 
millilitres. 
 

2.9 Statistical Analysis 
 
Data collected were subjected to one way 
analysis of variance to establish significant 
difference between means, and the result were 
subjected to pos hoc multiples test with least 
significant limit at p < 0.05.  
 

3. RESULTS AND DISCUSSION 
 
The composition values of tiger nut with regards 
to moisture (47.41±0.50 mg/ml), protein 
(9.62±0.22 mg/ml) and carbohydrate (18.02±0.16 
mg/ml) tiger nut differed significantly (p < 0.05) 
when compared with the values conventional 
yoghurts A and B (Table 1).  
 
However, the highest values of fat obtained in 
the conventional yoghurts differed significantly (p 
< 0.05) with the values obtained in the produce 
tiger nut yoghurt.  
 
The results of this study are in line with the 
findings of Suleiman et al. [30]) on proximate 
composition, mineral and some vitamin contents 
of tiger nut. They reported high moisture content 
while among the macromolecules, carbohydrate 
was relatively higher when compared with other 

compounds. Higher amount of moisture as 
available water in root crops is one of the 
significant characteristics [30]. High 
concentration values of ash, carbohydrate, 
protein and crude fiber observed in the produced 
tiger nut may be due to plant based sources. 
Table 2 illustrates the vitamins composition of 
tiger nut and conventional yoghurts A and B. The 
table shows that conventional yoghurts A and B 
recorded 6.01±0.21 mg/l and 5.32±0.12 mg/l 
(vitamin C) respectively. This indicates that their 
concentration values differed significantly (p < 
0.05) when compared to tiger nut derived yoghurt 
with values of 8.39±0.04 mg/l. Vitamins A 
concentration values in the tiger nut yoghurt 
(0.302±0.014 mg/l) is higher than the values 
obtained in the conventional yoghurts though 
their values are not significantly difference (p > 
0.05). 
 
The vitamins content according to Table 2 shows 
that conventional yoghurt B has values of 
5.32±0.12mg/l (vitamin C), while vitamin A and E 
recorded the values of 0.18±0.22 mg/l and below 
detectable limit respectively. In addition, the 
produced tiger nut yoghurt has values of 
8.39±0.04 mg/l (vitamin C), 0.302±0.014 mg/l 
(vitamin A) and below detection limit (vitamin E). 
High concentration values of vitamin C in the 
produced tiger nut yoghurt differed significantly 
(p < 0.05) with conventional yoghurts A and B. 

 
Table 1. Proximate Compositions of Tiger Nut Yoghurt (mg/ml) 

 

Proximate 
Compositions 

ConventionalYogh
urt A 

ConventionalYogh
urt B 

Tiger nut Yoghurt 

Ash content  1.02±0.01a 1.09±0.12a 1.14±0.35a 
Fat 9.81±0.70a 10.32±0.20a 8.60±0.56b 
Moisture (Aw) 35.67±0.34a 52.78±0.11b 47.41±0.50c 
Protein 7.2±0.15b 6.79±0.09a 9.62±0.22c 
Carbohydrate 14.43±0.06c 12.12±0.57b 18.02±0.16a 
Crude fibre 19.12±0.11a 21.23±0.42a 28.02±0.77b 
    
Results are expressed as mean±SD (n=2) Values with different superscripts on the same row are significantly 

different (p< 0.05) 

 
Table 2. Evaluation of the vitamins composition of Tiger nut Yoghurt and Conventional 

Yoghurt samples 
 

Vitamin (Mg/L)  Conventional 
Yoghurt A 

Conventional 
Yoghurt B 

 Tiger Nut Yoghurt  

Vitamin C 
Vitamin A 

6.01±0.21a 
0.22±0.13a 

5.32±0.12a 
0.18±0.22a 

8.39±0.04b 
0.302±0.014a 

Vitamin E BDL BDL BDL 

Values are expressed as mean±SD (n=2) Values with different superscripts on the same row are 
significantly different (p< 0.05) BDL Below Detection Limit 
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Table 3 shows the heavy metal analysis of tiger 
nut yoghurt compared to conventional yoghurt 
samples. The analysis revealed that Cd, Ni, and 
Pb are below detention limit in the three different 
yoghurts samples. Cr was within the below 
detectable limit in the sample B and tiger nut 
yoghurt while the concentration values of 
0.072±0.02 mg/ml was observed in sample A 
yoghurt. It was deduced that the value of Cu in 
tiger nut yoghurt (0.443± 0.01 mg/ml), sample A 
(0.161±0.02 mg/ml) and B (0.214±0.04 mg/ml) 
yoghurts differed significantly (p < 0.05).  From 
the table, Fe recorded higher values of 6.23±0.01 
in the tiger nut yoghurt sample A yoghurt when 
compared to conventional yoghurt A and B with 
values of 4.56±0.04 mg/ml and 1.65±0.05 mg/ml 
respectively. Their concentration values however 
differed significantly (p > 0.05). A marked 
significant different (p > 0.05) with reference to 
Zn is observed in the concentration values of the 
studied yoghurts, though the tiger nut yoghurt 
recorded the highest values of Zn. This however 
may place the produced tiger nut yoghurt as 
choice yoghurt in the local market most 
especially for bone strengthening among adult 
population group.  
 

Arsenic, beryllium, cadmium, chromium, lead, 
mercury, nickel, manganese and aluminum are 
metals with relatively high atomic mass and thus 
which reflect in their atomic weights [31]. They 
are called heavy metals due to their high relative 
atomic mass. Heavy metals concentration 
analyzed using atomic absorption 
spectrophotometer machine showed below 
detection limits for trace metals such as Cd, Ni 
and Pb in all the analyzed samples (Table 3). Cr 
was within the un-detection limit in the tiger nut 
derived sample and conventional yoghurt A. Zn 
showed highest bioaccumulation concentration in 
all the analyzed samples while Cu and Fe were 
relatively abundance. The concentration values 
of Fe varied significantly (p < 0.05) in all the 
yoghurts. Cr was seen in conventional yoghurt B. 

Heavy metals were seen in the conventional 
yoghurt samples than in the tiger nut derived 
sample. 

 
Table 4 shows the phytochemical composition of 
tiger nut yoghurt compared to conventional 
yoghurt samples. The table reveals that all the 
samples contain varying quantities of phytate, 
lectin, polyphenols, total tannins, residual sugars 
and trypsin inhibitors. Tiger nut yoghurt 
concentration values of polyphenol (40.39±0.14 
mg/l), total tannin (39.44±0.12 mg/l) and phytate 
(17. 01±0.41 mg/l) are significantly different (p < 
0.05) when compared to values of 28.32±0.32 
mg/l and 25.09±0.01 mg/l (polyphenol), 
32.67±1.11 mg/l and 30.14±0.32 mg/l (total 
tannin) and 5.01±0.10 mg/l and 6.27±2.21 mg/l 
(phytate) obtained in conventional yoghurts A 
and B respectively. Contrastingly, the values of 
lectin in the tiger nut and conventional yoghurts A 
and B are not significantly different (p > 0.05). 
However, there is a marked significant different 
(p < 0.05) in concentration values of residual 
sugar in all the studied yoghurts, while 
concentration values of trypsin inhibitors in 
sample A (14.26±0.30 mg/ml) and B yoghurts 
(12.09±0.12 mg/ml) differed significantly (p < 
0.05) with the observed values in tiger nut 
(10.80±0.02) yoghurts.  

 
Analysis of the phytochemical components of the 
different yoghurt drinks showed the presence of 
antioxidant polyphenols and tannin, phytate, 
lectin, residual sugars and inhibitors of trypsin 
protein (Table 4). The results of concentration in 
tiger nut yoghurt show substantial concentration 
in phytate, polyphenol and total tynnin when 
compared with values obtained from 
conventional yoghurts A and B. In addition, there 
is no significant different (p > 0.05) in the 
concentration of lectin andtrypsin inhibitors in all 
the studied yoghurts. Earlier study reported a 
relatively low level of phytate on dairy produced 

 
Table 3. Mineral composition of Tiger Nutand Conventional Yoghurts 

 

Metals (mg/kg) ConventionalYoghurt A ConventionalYoghurt B Tiger nut Yoghurt 

Cd BDL BDL BDL 
Cr 0.072±0.02a BDL BDL 
Cu 0.161±0.02a 0.214±0.04b 0.443±0.01ab 
Fe 4.56±0.04c 1.65±0.05a 6.23±0.01b 
Ni BDL BDL BDL 
Pb BDL BDL BDL 
Zn 0.213±0.02a 0.411±0.03b 0.631±0.012c 
Values are expressed as mean±SD (n=2) Values with different superscripts on the same row are significantly 

different (p < 0.05) BDL Below Detectable Limit 
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Table 4. Phytochemical composition of Tiger Nut and Conventional Yoghurts 
 

Phytochemical 
Components (Mg/L)  

Conventional 
Yoghurt A 

Conventional 
Yoghurt B 

 Tiger Nut Yoghurt 

Phytate 5.01±0.10a 6.27±2.21a 17.01±0.41b 
Lectin 11.20±0.41a 13.11±0.30a 9.76±0.21a 
Polyphenols 28.32±0.32a 25.09±0.01a 40.39±0.14b 
Total Tannin 32.67±1.11a 30.14±0.32a 39.44±0.12b 
Residual sugars 21.09±0.20c 17.21±0.42b 8.81±0.21a 
Trypsin inhibitors 14.26±0.30b 12.09±0.12b 10.80±0.02a 

Values are expressed as mean±SD (n=2) Values with different superscripts on the same row are significant 
different (p < 0.05) 

 
from tiger nut yoghurt with high concentration of 
antioxidant polyphenols and flavonoid [30]. Anti-
nutrient phytate according to their study is 
scavenging agent in plant materials especially 
root crops and vegetables. Table 5 shows the 
physicochemical properties of tiger nut yoghurt 
compared to conventional yoghurt samples. The 
table shows that TTA concentration values of 
sample A (1.16±0.08 mg/ml), B (1.13±2.01 
mg/ml) and tiger nut yoghurts (1.01±0.03 mg/ml) 
are not significantly different (p > 0.05). There is 
observed significant different (p < 0.05) with 
reference to concentration values of conductivity, 
TS, Mg and calcium in the sample A, B, and tiger 
nut yoghurts. The highest concentration values of 
viscosity (102.32±7.04 mg/ml) and total organic 
matter (187.25±0.05 mg/ml) was recorded in the 
untreated tiger nut sample B. The values of the 
two physicochemical parameters in the tiger nut 
yogurt varied significantly (p < 0.05) with 
concentration values in sample A and B 
yoghurts. Contrastingly, there is a significant 
different in the values of TSS in the sample A 
and B. The two yoghurts recorded highest values 
of 762±0.05 mg/ml and 755.6±0.41 mg/ml 
respectively. With reference to pH and TDS the 
concentration values differed significantly (p < 
0.05) with the values observed in sample B and 
tiger nut yoghurt. 
 
The values of pH, TTA and conductivity are not 
significantly different (p > 0.05) in all the yoghurts 
but differed significantly (p < 0.05) with regard to 
TDS, calcium, TOC and TOM in the 
concentration values of conventional yoghurts.  
Low pH value and total acid concentrations of 
yoghurt drinks can be attributed to in situ 
compositions of dairy drinks and starter cultures 
used for the fermentations as most fermenting 
bacteria used during yoghurt production are 
obligate acidophile [32]. Conductivity of the 
yoghurt drinks shows the exchangeability of 
dissolved ions in the liquor; other physical 
attributes such as TS, TSS and TDS revealed 

the presence of dissolved solid substances.  
Hardness is a physical attribute that reveal the 
presence of dissolve minerals such as calcium 
and magnesium. The presence of higher 
concentrations of Ca and Mg relatively showed 
the conventional nutritive mark quality of dairies 
as good source of calcium for bone and teeth 
formation. Results of the previous studies 
indicates that pH values of 6.07 – 6.67 [33]) and 
4.7 [34] obtained from animal based yoghurt 
drink are higher than the results obtained in this 
study. Interestingly, pH values of 3.7±0.21 
obtained from tiger nut yoghurt relatively agree 
with pH values of 3.9 reported by Onyimba et al. 
[35] and finding of previous study done by Sanful 
[15]. The study confirmed that pure tiger nut 
yoghurt had higher pH values when compared 
with milk yoghurt obtained from animal based 
yoghurt. This claim however validates claim that 
pH tilted to the left side is an ideal concentration 
values for yoghurt drinks. 
 
Fig. 1 illustrates the effect of incubation period on 
microbial growth rate at different innoculum 
sizes. The microbial cell count across the 
different innoculum sizes were found to be 
dependent on the incubation time such that a 
significant increase in cell count was observed 
between 12-24 hours while non-significant 
difference in microbial counts were observed 
between 24-48 hours. However, there was a 
decline in cell count for 1.5 and 2.0ml of 
innoculum after 36 hours, whereas cell count for 
0.5ml, 1ml, 1.5ml and 2ml appeared to be 
highest at 48 and 36 hours of incubation 
respectively. 
 
Studies on the effect of incubation period on 
microbial growth rate at different inoculum size 
are dependent on the incubation time. A 
significant increase in cell count was observed 
between 12-24 hours while non-significant 
difference in microbial counts was observed 
between 24-48 hours (Fig. 1). However, there is 
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Table 5. Physicochemical properties of Tiger Nut Yoghurt Compared to conventional Yoghurt 
samples 

 

Physiochemical Parameters Conventional 
Yoghurt A 

Conventional 
Yoghurt B 

Tiger NutYoghurt 

pH 3.0±0.01a 3.40±1.07b 3.7±0.21c 
TTA 1.16±0.08a 1.13±2.01a 1.01±0.03a 
Conductivity Ω-1cm-1 2360.54±0.05c 2263±0.10b 2204±1.12a  
Viscosity  84.11±2.06a 87.70±0.14a 102.32±7.04c 
TDS (g/ml) 1691.50±0.23c 1623.9±1.00b 1572.1±0.13a 
TSS (g/ml) 762.01±0.05c 755.6±0.41b 689.6±0.23a 
TS (g/ml) 2453.5±0.13d 2379.5±0.33c 2261.7±0.01a 
Magnesium (mg/ml) 12.42±0.09a 17.61±0.22b 33.72±0.11d 
Calcium (mg/ml) 25.16±1.01a 30.04±0.20b 42.43±0.13d 
Total Organic Carbon mg/ml 125.27±0.13a 130.06±1.01b 152.23±0.23c 
Total Organic Matter mg/ml 154.08±0.23b 159.97±0.10b 187.25±0.05c 

Values are expressed as mean±SD (n=2) Values with different super scripts on the same row are significant 
different (p < 0.05) 

 

 
 

Fig. 1 Effect of innoculum sizes and time on the growth of Bacteria 
 
a decline in cell count for 1.5 and 2.0ml of 
innoculum after 36 hours, whereas cell count for 
0.5 and 1ml appeared to be highest after 48 
hours of incubation. Ezeonu et al. [36] reported 
that microbial population largely depend on the 
inoculum volume, they state that proliferation of 
microorganism is categorized in four distinct 
stages (lag phase, exponential phase, stationary 
phase and death phase). Decline in the microbial 
heterotrophic counts could be attributed to 
multiplicity of the microbes leading to deficient 
nutrient in the media [36]. 
 

The microbial concentration of the conventional 
and produced tiger nut yoghurts is                      

indicated in Table 6. The results reveal that the 
highest microbial loads of TVC and TCC                    
and TBC are observed in tiger nut yoghurt and 
conventional yoghurt A, while the lowest 
microbial loads of TVC and TCC and                 
TBC are observed in conventional yoghurt B and 
tiger nut yoghurt at day 0 respectively. At day 7 
yoghurt A, tiger nut yoghurt and yoghurt B 
recorded the highest loads of TVC (3.8 x 102) 
and TCC (4.33 x 102) and TBC (6.12 x 107), 
while tiger nut, sample A and B yoghurts highest 
loads of 3.3 x 105 (TVC), 5.1 x 103 (TCC)                  
and 4.1 x 106 (TBC) are observed at day 14 
respectively. 
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Table 6. Microbial Concentration of Conventional and Tiger Nut Yoghurts (CFU/ml) 
 

Yoghurt Sample Day Total Viable  
Count 

Total Colony 
Count 

Total Bacteria  
Count 

Yoghurt A 0 4.6 x 103 8.0 x 102 6.8 x 106 
Yoghurt B 0 2.9 x 102 7.8 x 103 5.33 x 105 
Tiger Nut Yoghurt 0 5.4 x 103 1.3 x 103 5.6 x 104 
Yoghurt A 7 3.8 x 102 1.4 x 107 5.2 x 107 
Yoghurt B 7 2.9 x 104 1.09 x 106 6.12 x 107 
Tiger Nut Yoghurt 7 1.9 x 103 4.33 x 102 5.55 x 106 
Yoghurt A 14 2.2 x 104 5.1 x 103 3.3 x 107 
Yoghurt B 14 2.5 x 103 3.9 x 105 4.1 x 106 
Tiger Nut Yoghurt     14 3.3 x 105 2.3 x 104 1.6 x 105 

 
Microbial isolations, counting and identification of 
the inhabitant microbes from the different yoghurt 
drinks showed wide spectrum of microbial load 
from each of the yoghurts and tiger nut yoghurt 
samples. TVC which indicate organismal 
consortium from the 10-2 dilution factor showed 
heterotrophic counts of 4.6 x 103 CFU/ml, 2.9 x 
102 CFU/ml and 5.4 x 103 CFU/ml for the 
yoghurts A, B and the tiger nut processed 
yoghurt respectively at day 0 of the counting. 
Colony counts which reflect the presence of 
bacteria of the organisms plated out from the 10-2 
dilution factor showed heterotrophic counts of 8.0 
x 102 CFU/ml, 7.8 x 103 CFU/ml and 1.3 x 103 

CFU/ml for the yoghurts A, B and the tiger nut 
yoghurt respectively at day 0 of the microbial 
count. The microbial loads of TCC (1.3 x 
103cfu/ml) obtained in the recent study done by 
Onyimba et al. [35] are similar to the result 
observed in the produced tiger nut yoghurt. The 
results of total bacterial counts which reflect the 
multiplicity of desired bacteria from the 10-1 
dilution factor showed heterotrophic counts of 6.8 
x 106 CFU/ml, 5.33 x 105 CFU/ml and 5.6 x 104 

CFU/ml for the yoghurts A, B and the tiger nut 
derived yoghurt respectively at day 0. Allam et al. 
[32] reported that the seasonal fluctuation of 
bacterial at various physiologic factors such as 
pH, incubation periods, and temperature impacts 
on microbial proliferation in dairies. There was 
differential growth in the total population of the 
microorganisms as the day progressed from 0-
14. TVC showed heterotrophic counts of 3.8 x 
102, 2.9 x 104 and 1.9 x 103 CFU/ml for yoghurts 
A, B and the tiger nut processed yoghurt drinks 
respectively at day 7, total colony counts (TCC) 
showed heterotrophic counts of 1.4 x 107 
CFU/ml, 1.09 x 106 CFU/ml and 4.33 x 102 

CFU/ml for the yoghurts A, B and the tiger nut 
processed yoghurts respectively at day 7 of the 
counting and total fermenting bacteria counts 
(10-1) showed heterotrophic counts of 5.2 x 107 
CFU/ml, 6.12 x 107 CFU/ml and 5.55 x 106 

CFU/ml for the sample A, B yoghurt drinks and 
the tiger nut derived  yoghurt respectively at day 
7 of the counting respectively. TVC showed 
heterotrophic counts of 2.2 x 104 CFU/ml, 2.5 x 
103 CFU/ml and 3.3 x 105 CFU/ml for the sample 
A, B yoghurt drinks and the tiger nut derived 
yoghurt respectively at day 14 of the counting. 
The results of microbial load of 3.5 x 101 CFU/ml 
in the produced tiger nut yoghurt earlier reported 
by Agwuna et al. [37] are in consonance with the 
values of TVC. TCC showed heterotrophic 
counts of 5.1 x 103 CFU/ml, 3.9 x 105 CFU/ml 
and 2.3 x 104 CFU/ml for the yoghurt A, B and 
the tiger nut derived yoghurt drinks respectively 
at day 14 of the counting and total fermenting 
bacteria count (TBC) counts showed 
heterotrophic counts of 3.3 x 107 CFU/ml, 4.1 x 
106 CFU/ml and 1.6 x 105 CFU/ml for the sample 
A, B yoghurt drinks and the tiger nut derived  
yoghurt  respectively at day 14 of the counting 
respectively. Similar result obtained by Bristone 
et al. [38] is in accordance with results of TBC 
obtained from conventional yoghurts A and B at 
day 0 and 7. The highest microbial concentration 
values of the produced tiger nut observed in TBC 
are comparatively similar with earlier report by 
Allam et al. [32]. Their study on production of β-
galactosidase enzyme from Lactobacillus 
acidophilus RK isolated from different sources of 
milk and dairy products stated that lactic acid 
bacteria are predominant organism with highest 
heterotrophic counts in dairy and dairy products. 

 

4. CONCLUSION 
 
This examined the physicochemical, nutritive and 
microbial loading index of tiger nut derived 
yoghurt and conventional yoghurts. The research 
output vividly show that the produced tiger nut 
has higher concentration values of proximate 
compounds of: ash, carbohydrate, protein and 
crude fiber when compared with values observed 
in the conventional yoghurts A and B. Similar 
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concentration patterns are observed with regards 
to vitamins (A and C), minerals (Cu, Fe and Zn), 
phytochemical (phytate, polyphenols and total 
tanin) and physicochemical (pH, viscosity, 
magnesium, calcium, total organic carbon and 
total organic matter) contents of the studied 
yoghurts. Also, the study found that bacterial 
concentration increases with increase in 
inoculum size and time. The microbial 
concentration of TCC and TBC peaked at day 7 
in the produced tiger nut yoghurts, while TVC 
and TBC concentration of conventional yoghurt A 
recorded minimum concentration at day 14.  

 
The elevated concentration of essential nutrients 
in the tiger nut has shown that the produced 
yoghurt is healthier than the conventional 
yoghurts. The study recommends production and 
promotion of plant based yoghurt for healthy and 
unhealthy individuals in the study area. 

 
COMPETING INTERESTS 
 
Authors have declared that no competing 
interests exist. 

 
REFERENCES 

 
1. Philip M, Fairchild L, Horste E, Camara S, 

Shakiba M, Scott AC, Viale A, Lauer P, 
Merghoub T,  et al. Chromatin states 
define tumour-specific T cell dysfunction 
and reprogramming. Nature. 2017; 
545:452–456.  
Available:https://www.nature.com 

2. Elsanhoty R, Zaghlol A, Hassanein A. The 
manufacture of low fat labneh containing 
barely betaGlucan 1-Chememical 
composition, microbiological evaluation 
and sensory properties. Current Research 
in Dairy Sciences. 2009;1:1-12. 

3. Muhammad NO. Bamishaye EI, 
Bamishaye OM, Usman LA, Salawu MO, 
Nafiu MO, Oloyede OB. Physicochemical 
properties and fatty acid composition of 
Cyperus esculentus (tiger nut) tuber oil. 
Bioresearch Bulletin. 2011;5:51-54. 

4. Arafat SM, Gaafar AM, Basuny AM, 

Nassef SL. Chufa tubers (Cyperus 

esculentus L.): As a new source of food. 

World Applied Sciences Journal. 2009; 

7:151‐156. 

5. Abiola FA, Mutiu IK. Tiger nut as a 
functional food, pharmacological and 
industrial agent: Mini review annals of 

science and technology – A. 2020;5(1):31-
38. 

6. Idoia CT, Buenaventura G, Antonio J. 
Characterization and comparison of tiger 
nuts (Cyperus esculentus L) from different 
geographical origin, physicochemical 
characteristics and protein fractionation 
industrial crops and products; 2014. 

7. Mason D. Tiger nut (online) national 

vegetable society; 2008.  

Available:http://www.nvsuk.org.uk/growing

_show_vegetables_1tiger_nut.php 

8. Sanchez-Zapata E, Munoz CM, Fuentes E, 
Fernandez-Lopez J, Sendra E, Sayas E, 
Navarro C, Perez JA Alvarez. Effect of 
tiger nut fiber on quality characteristics of 
pork burger. Meat Science. 2010;85:70-76. 

9. Adejuyitan JA. Tiger nut processing: its 
food uses and health benefits. American 
Journal of Food Technology. 2011; 
6:197‐201. 

10. El-Naggar EA. Physicochemical 
characteristics of tiger nut tuber (Cyperus 
esculentus Lam) oil. Middle East J. Appl. 
Sci. 2016;6(4):1003-1011. 

11. Imam TS, Aliyu FG, Umar HF. Preliminary 
phytochemical screening, elemental and 
proximate composition of two varieties of 
cyperus esculentus (tiger nut). Nigerian 
Journal of Basic Applied Science. 

2014;21:247‐251. 

12. Achoribo ES, Ong MT. Tiger nut (Cyperus 
esculentus): Source of natural anticancer 
drug? Brief review of existing literature. 
Euro Medit Bioml J. 2017;12:91–94. 

13. Chukwuma ER, Obioma N, Christopher OI. 
The phytochemical composition and some 
biochemical effects of Nigerian tiger nut 
(Cyperus esculentus L.) tuber. Pakistan 

Journal of Nutrition. 2010;9:709‐715. 

14. Manek RV, Builders PF, Kolling WM, 
Emeje M, Kunle OO. Physicochemical and 
binder properties of starch obtained from 
cyperus esculentus. Aaps Pharmscitech. 
2012;13(2):379-388. 

15. Sanful RE. The use of tiger nut, cow milk 
and their compositions as substrates for 
Yoghurt production. Pakistan Journal of 
Nutrition. 2009;8(6):755–758. 

16. Abdeldaiem AM, Ali AH, Shah N, Ayyash 
M, Mousa AH. Physicochemical analysis, 
rheological properties, and sensory 
evaluation of yogurt drink supplemented 
with roasted barley powder. LWT-Food 
Science and Technology. 2023;173: 
114319. 

https://www.nature.com/


 
 
 
 

Onuigbo et al.; J. Appl. Life Sci. Int., vol. 27, no. 1, pp. 39-50, 2024; Article no.JALSI.110923 
 
 

 
49 

 

17. Ekeanyanwu RC, Ononogbu CI. Nutritive 
value of Nigerian tiger nut (Cyperus 
esculentus L.). Agricultural Journal. 
2010;5:297‐302. 

18. Adeniyi TA, Adeonipekun PA, Omotayo 
EA. Investigating the phytochemicals and 
antimicrobial properties of three sedge 
(Cyperaceae) species. Notulae Scientia 
Biologicae. 2014;6:276‐281. 

19. Hasan HF, Hamzah AM, Zghair ZR. The 
comparative effect between Cyperus 
esculentus seeds extract and gentamicin 
on induced endometritis in mice. JPCS. 
2013;7:40‐47. 

20. Mlichova Z, Rosenberg M. Current trends 
of β-galactosidase application in food 
technology, J. Food Nutr. Res. 
2006;45:47-54. 

21. Silanikove N, Leitner G, Merin U. The 
Interrelationships between lactose 
intolerance and the modern dairy industry: 
global perspectives in evolutional and 
historical backgrounds. Nutrients. 2015; 
7:7312–31. 

22. Dekker PJT, Koenders D, Bruins MJ. 
Lactose-free dairy products: Market 
developments, production, nutrition and 
health benefits. Nutrients. 2019;11:551.  

Available:https://doi.org/10.3390/nu110305
51 

23. Silanikove N, Leitner G, Merin U. The 
Interrelationships between lactose 
intolerance and the modern dairy industry: 
Global perspectives in evolutional and 
historical backgrounds. Nutrients. 
2015;7:7312–31. 

24. Kárnyáczki Z, Csanádi J. Texture profile 
properties, sensory evaluation, and 
susceptibility to syneresis of yoghurt 
prepared from lactose-free milk. Acta 
Aliment. 2017;46;403-410.  

Available:https://doi.org/10.1556/066.2016.
0018 

25. Skryplonek K, Gomes D, Viegas J, Pereira 
C, Henriques M. Lactose-free frozen 
yogurt: Production and characteristics. 
Acta Sci. Pol. Technol. Aliment. 
2017;16:171-179. 

26. Eri Y, Reiko W, Takefumi I, Tatsuya I, 
Katsunori K. Effect of lactose hydrolysis on 
the milk-fermenting properties of 
Lactobacillus delbrueckii ssp. bulgaricus 
2038 and Streptococcus thermophilus 
1131. Journal of Dairy Science. 
2021;1454-1464. 

27. Aryana DW, Olson A. 100-year review: 
Yogurt and other cultured dairy products. 
J. Dairy Sci. 2017;100:9987-10013. 

28. Lee WJ, Lucey JA. Formation and physical 
properties of yogurt. Asian-Aust. J. Anim. 
Sci. 2010;23(9):1127–1136. 

29. AOAC. The official methods of analysis of 
AOAC international.16th edition, The 
Association of Official Analytical Chemists, 
Arlington, USA; 1997. 

30. Suleiman R, Yahya R, Decety J, 
Shamay-Tsoory S. The impact of implicitly 
and explicitly primed ingroup–outgroup 
categorization on the evaluation of others 
pain: The case of the Jewish–Arab conflict. 
Motivation and Emotion. 2018;42:438–445  
Available:https://doi.org/10.1007/s11031-
018-9677-3 

31. Osei FB, Duker AA. Spatial Dependency of 
V. Cholera prevalence on open space 
refuse dumps in Kumasi, Ghana: A Spatial 
Statistical Modeling. International Journal 
of Health Geographics. 2008;7(62):7-62.  
Available:https://doi.org/10.1186/1476-
072X-7-62 

32. Allam R, Aly M, El-zhrany K, Shafei M. 
Production of β-Galactosidase enzyme 
from Lactobacillus sp. RK isolated from 
different sources of milk and dairy 
products. International Journal of 
ChemTech Research. 2016;9(10):218-231. 

33. Gemechu T, Fekadu B, Mitiku E. Physical 
and chemical quality of raw cow’s milk 
produced and marketed in Shashemene 
Town, Southern Ethiopia. ISABB-Journal 
of Food and Agricultural Science. 
2015;5(2):7-13. 

34. Babatuyi CY, Akinyede AI, Enujiugha VN. 
Physicochemical, microbiological and 
sensory Qualities of milk extract from three 
varieties of tigernutduringstorage. Food 
Science and Quality Management. 2019; 
84:44-51. 

35. Onyimba IA, Chomini MS,  Job MO, Njoku 
AI, Onoja JA, Isaac IC, Isaac DC, Ngene 
AC. Evaluation of the suitability of tiger nut 
milk and tiger nut-cow composite milks for 
yoghurt production. European Journal of 
Biology and Biotechnology. 2022;3(12):38–
44. 

36. Ezeonu M, Okafor J, Ogbonna J. 
Laboratory exercises in microbiology. 1st 
Edn. Ephrata Publishing and Printing 
Company, Nsukka. 2013;100-117. 

37. Agwuna LC, Okonkwo IF, Egbuim TC. 
Organoleptic Evaluation and profitability 
analysis of “yoghurt-like product” 

https://www.sciencedirect.com/journal/journal-of-dairy-science


 
 
 
 

Onuigbo et al.; J. Appl. Life Sci. Int., vol. 27, no. 1, pp. 39-50, 2024; Article no.JALSI.110923 
 
 

 
50 

 

manufactured using tiger nut. International 
Journal of Trend in Scientific Research and 
Development. 2019;3(4):315–318. 

38. Bristone C, Badau MH, Igwebuike                    
JU, Igwegbe AO. Production and 

evaluation of yoghurt from mixtures                      
of cow milk, milk extract from soybean               
and tiger nut. World Journal of Dairy                
and Food Sciences. 2015;10(2):                       
159-169. 

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

 

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

https://www.sdiarticle5.com/review-history/110923 

http://creativecommons.org/licenses/by/4.0

