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Abstract 

Studies on plantain chips fried with varietal stored tiger nut oil were studied. Three different tiger nut cultivars were sourced 
from Benue state   and their oil extracted using hexane in an extractor. The   stored oils were used to fry plantain chips after 
potatoes slicing and   oil quality and stability analyzed.  The moisture values of the chips from 0 week to week 12 for sample 
(A) ranged between 2.09-2.41 and 2.08-3.48 for samples (B) and (C) respectively .The thiobarbituric acid value from zero 
week - week12 for sample B O ranged between 0.19-0.21malon mg, sample BO ranged between 0.27-0.36 malon mg, while 
sample C ranged between 0.23-0.24malom mg. The appearance, aroma, taste, texture and overall acceptability of the chips 
ranged between 6.25-7.40, 6.20-6.55, 6.30-6.45, 6.20-6.55 and 6.15-6.55 respectively. Sample A and CKO (control) was most 
preferred in terms of appearance, aroma, taste, texture (crispness) and overall acceptability while sample A and C was least 

preferred. The sensory scores of the plantain chips fried with the oil were high for taste and aroma. During the storage, moisture 
values and thiobarbituric acid values of the chips were within the limits as recommended by CODEX Alimentarius.   
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Introduction   

Tiger nut (Cyperus esculentum) is a grass-like plant with spheroid tubers, 
pale yellow cream kernel surrounded by a fibrous sheath Nina et al (2019). 
It is also known as yellow nut sedge. Tiger nuts are edible, sweet, nutty, 
flavored tubers which contain nutrients (FAO, 2000). There are mainly 
three varieties  namely: black,  brown  and yellow,  and  only  yellow  and  
brown  are  readily  available  in the  Nigerian markets. Nina et al 2019. 
Plantain chips are the most popular plantain products in Nigeria. They are 
prepared by slicing ripened plantain with into diameter, 2mm and put in   a 

vegetable oil at the temperature between frying temperature below flash 
point for 5minutes. The plantain chips prepared in this way are packed in 
plastics or in polyethylene bags and stored at 30+/-2 degrees C for 2-
3months at room temperature respectively (Akubor and Adejo, 2000). 
However, the shelf life of plantain chips are reduced when exposed to light 
and air. The poor shelf life of plantain chips is due to lipid oxidation 
occasioned by the heat, oxygen, light, heavy metals, pigments, alkaline 
condition and degrees of unsaturation are catalyst in this process producing 

off flavors and odors called rancidity. This work seeks to investigate the 
quality of plantain chips when tiger nut –oil is used as a frying medium.  

Materials and Methods 

Procurement of Raw Materials 

Brown and yellow tiger nuts were purchased from North bank market 
Makurdi, while the black tiger nut was purchased from Vande Ikya market, 
all in Benue State, Nigeria. They were taken to the Department of 

Agronomy, Federal University of Agriculture, Makurdi for identification. 
The plantain chips were bought from North bank market, in Makurdi.  

Extraction of tiger nut oil 

Tiger nut oil was extracted from the resulting flour using n hexane a non-
polar solvent) according to AOAC, (2012) as presented in figure 2 0. Flour 
samples (1050g sample A, 1050g for sample B and 1050g for sample C) 
were used for extraction using a soxhlet extractor. The lipid was extracted 
for 5 hr. With a 500ml volumetric flask containing the solvent, which was 
heated with an electric heater at 70◦ C. Oil/solvent extracts were evaporated 
off using rotary evaporator and later oven dried at 105◦C for 1 hr. and 

stored in bottles to be analyzed later. 

Determination of moisture value  

Moisture content of tiger nut oil was determined by the AOAC Official 
method (2000). Into dried, and weighed moisture dish was added 5g tiger 
nut oil. This was heated in an oven Memmert,  Germany   at  105◦C  for  1  

hour,  cooled  in  a  desiccator  containing  phosphorus peroxide and 
weighed. This was repeated until a constant weight obtained.  

Methods  

Determination of moisture value  

Moisture content of tiger nut oil was determined by the 
AOAC Official method (2000). Into dried, and weighed moisture 
dish was added 5g tiger nut oil. This was heated in an oven 
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Memmert,  Germany   at  105◦C  for  1  hour,  cooled  in  a  

desiccator  containing  phosphorus peroxide and weighed. This 
was repeated until a constant weight obtained.  

Moisture = % Moisture =    
𝐿𝑜𝑠𝑠 𝑖𝑛 𝑚𝑎𝑠𝑠 𝑜𝑛 𝑑𝑟𝑦𝑖𝑛𝑔 

𝑊𝑒𝑖𝑔ℎ𝑡 𝑜𝑓 𝑡𝑒𝑠𝑡 𝑠𝑎𝑚𝑝𝑙𝑒
 × 100 

                                               =      
𝑀𝑠−𝑀ℎ

𝑀𝑠−𝑀𝑡
                                                                                                     

Where,  
                 Ms = Weight of moisture dish + Sample (g)  
                 Mh = Weight of moisture dish +sample after heating (g)  
                 Mt = Weight of Tare/moisture dish (g)  

Thiobarbituric acid value  

Thiobarbituric  acid  value  was  determined  according  to  the  method  
described  by  
Benchamaporn  et al . (2009). A fifty (50) milligram sample was 
accurately weighed into a  
Twenty-five milliliter volumetric flask and dissolved in a small volume 
of 1-butanol and made up to volume with 1-butanol. Then 0.5 mL of the 

sample solution was transferred to a dry test tube and 5 mL of TBA 
reagent solution (0.2883G/100ml of 90% glacial acetic acid) added. The 
test tube was closed with a ground-glass stopper, mixed thoroughly and 
placed in a thermostatic bath at 95°C. After 120 min, the test tube was 
removed from the thermostatic bath and cooled under running tap water 
for about 10 min until it reaches room temperature. The absorbance of the 
reaction solution was then measured at 530nm using distilled water in the 
reference cuvette. A reagent blank was also prepared and read. The result 

was calculated using the equation below:  

TBAR value =     TBAR value = 
[50×(𝐴−𝐵)]

𝑚
 

 

Where:               A = absorbance of the test solution,  
              B = absorbance of the reagent blank, m = the weight (g) 
of the test sample.  

Storage Studies  

Plantain chips fried with tiger oil was packaged in a high density 
polyethylene and stored in a desiccator at room temperature (28◦C) for a 
period of three months (12 weeks). The samples were analyzed at two 
weeks interval to evaluate thiobarbutirc acid (TBA), and moisture 
content.  

Sensory Evaluation  

Unripe Plantain chips samples were fried with tiger nut oil and refined 
groundnut oil .The chips were evaluated on the basis of taste, flavor, 
appearance, texture and overall acceptability. Twenty (20) panelists were 
selected among the staff and students of Department of Food Science and 

Technology, Federal University of Agriculture, Makurdi. The plantain 
chips were evaluated using a nine point hedonic scale for sensory scoring 
(Iwe, 2002). Samples were served in a randomized manner on a tray  

Statistical Analysis  

All experiment was conducted in duplicate and subjected to analysis of 

variance (ANOVA) using statistical package of Social Sciences (SPSS) 
version 20.0. Means separation was done using Duncan Multiple Range 
Test and significant difference was established at p < 0.05.  

Effect of Storage on the Moisture Content (%) of Plantain 
Chips Fried with Tiger oil cultivars 

There was a significant (p<0.05) difference between the samples as 
storage time increased but the moisture content increased and decreased 
as the storage time increased. It was also in agreement with the acceptable 
limit for moisture content. The moisture content of food gives an 
indication of its shelf-life and nutritive value, hence low moisture content 

is a requirement for long storage life (Okene and Evbuomwan 2014). 

 

Storage time (weeks)       

Sample 0 2 4 6 8 10 12 

A 2.09b±0.02 2.19c±0.07 2.32b±0.00 2.42b±0.01 2.41b±0.01 2.33b±0.01 2.35b±0.02 

B 2.80a±0.04 2.35b±0.05 2.11c±0.01 2.14c±0.00 2.14c±0.00 2.09c±0.01 2.09c±0.04 

C 2.08c±0.04 3.48a±0.00 3.04a±0.05 3.01a±0.00 3.02a±0.01 3.02a±0.00 3.02a±0.00 

 
Values are Means ± Standard deviation of triplicate determinations. Means values down the column followed with different superscripts are 
significantly (p<0.05) different. 
Keys:  

Superscripts: Separation of means for samples 
Sample A = sweet potatoes in stored Black tiger nut oil 
             B = sweet potatoes in stored Brown tiger nut oil 
             C = sweet potatoes in stored Yellow tiger nut oil 

Table 1: Effect of Storage on the Moisture Content (%) of Plantain Chips Fried with Tiger oil cultivars 

Effect of Storage on the Thiobarbituric Acid (malon/mg) of 

the Plantain Chips Fried with Tiger Nut oil cultivars.  

Result of the effect of storage of tiger oil on thiobarbituric acid values of 

the chips fried with tiger nut oils is shown in table 3.The thiobarbituric 
acid values of the chips from 0 to week 12 for black tiger nut oil ranged 
between 0.19 - 0.21malon mg, Brown tiger nut oil sample ranged between 
0.27-0.36 malon/mg, while yellow tiger nut oil sample ranged between 
0.23-0.24 malom/ mg. There was unsteady increase and decreased in 
thiobarbituic acid values in chips samples in Black oil and Brown oil  

samples respectively, while Yellow sample increased during the storage 

period. 

There was also a significant (p<0.05) difference between the chips 
samples as storage time increased.  The thiobarbituric acid of the chips 
increased as the storage time increased. According to Valde´s et al. 
(2005), thiobarbituric value usually is more sensitive at the early stages 
of oxidation. Unsaturated fatty acids particularly linolenic acid is 
responsible for developing the colour clearly with thiobarbituric and the 
major compound formed such as malondialdehydes. 
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                                                                                   Storage time (weeks) 

Samplesle 0 2 
 

4 6 8 10 
12 

A 0.19c±0.00 0.21b±0.01 0.21b±0.00 0.20c±0.00 0.21c±0.00 0.21b±0.01 0.21b±0.01 

B 0.27a±0.01 0.28a±0.02 0.28a±0.01 0.36a±0.00 0.35a±0.00 0.35a±0.00 0.35a±0.00 

C 0.23b±0.01 0.23b±0.00 0.23b±0.00 0.23b±0.00 0.23b±0.00 0.24b±0.00 0.24b±0.00 

 
Values are Means ± standard deviation of triplicate determinations. Means values down the column followed with different superscripts are significantly 
(p<0.05) different. 
Keys:  
Superscripts: Separation of means for samples  

Sample A = sweet potatoes in stored Black tiger nut oil 
             B = sweet potatoes in stored Brown tiger nut oil 
             C = sweet potatoes in stored Yellow tiger nut oil 

Table 2: Effect of Storage on the Thiobarbituric Acid (malon/mg) of the Plantain Chips Fried with Tiger Nut Oil cultivars 

 
Effect of storage on the moisture content of plantain chips 

fried with tiger nut oil from different cultivars 

There was a significant (p<0.05) difference between the samples as 

storage time increased According to (EAS, 2010) maximum moisture 

level for chips should not exceed 4.7 % (EAS, 2010). The moisture 

content of chips obtained in this study did not exceed the maximum limit, 
chips can be stored up to 5 months. Moisture content reflects shelf life of 
food materials, such as the rate of microbial spoilage of food products. 

 

 

Key: 

           A = sweet potatoes in stored Black tiger nut oil 

           B = sweet potatoes in stored Brown tiger nut oil 

           C = sweet potatoes in stored Yellow tiger nut oil 

Figure 1: moisture content of stored fried chips 

Sensory Properties of Plantain chips Fried with Tiger Nut 
Oil from Different 

Cultivars 

Results of the sensory scores of plantain chips fried with oils from 

different cultivars of tiger nuts and refined groundnut king oil (sample D 
as control) (Table 3) showed existing difference between them and the 
control. However, no significantly (P>0.05) different from their controls 
for most of the parameters evaluated. There was significant (p<0.05) 
difference in the appearance, aroma, texture, flavor and general 
acceptability of the chips fried with oil from sample A (black cultivar) 
and the refined oil (sample D). This indicates that tiger nut oil has good 
nutritive value and good for cooking hence, appearance is an important 

attribute in food choice and acceptance (Muhimbula et al., 2011).  

Samples A and D were preferred in terms of appearance, aroma, flavor, 
texture and general acceptability.  

Based on the aroma, there was no significant (p > 0.05) difference in all 
the samples. The aroma is an integral part of taste and general acceptance 
of the food before it is put in the mouth, hence test acceptability of 

formulated foods (Muhimbula et al., 2011).  The tastes in all the samples 
were not significantly (p > 0.05) difference, based on the preference of 
the panelists. Taste is an important parameter when evaluating the sensory 
attribute of food .There was no significant (p> 0.05) difference in the 
texture of samples A (black cultivar) and B (brown cultivar) while there 
were no significant (p>0.05) difference in samples D (control) and C 
(yellow cultivar). This also could be as a result of difference in cultivar. 
The overall acceptability was significantly (p<0.05) different in all the 
samples. Samples A and D were preferred followed by sample C while 

sample B was least preferred.   
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Samples    Appearance    Aroma Taste Texture      Overall 

Acceptability 

   D   6.65b ± 0.59   6.50a±0.51   6.40a±0.59   6.55a± 0.51   6.55a ±0.51 

   A   7.40a ±0.50   6.25a ±0.44   6.40a±0.50   6.20b ± 0.52   6.30a±0.57 

   B   6.25b ± 0.64   6.55a±0.76   6.45a±0.51   6.20b±0.41   6.15b.±0.37 

   C  6.35b ± 0.75   6.20a±0.41   6.30a±0.47   6.55a ± 0.51   6.20b±0.41 

 
Values are Means ± standard deviation of duplicate determinations. Mean values down the column followed by different superscripts are significantly 
(p< 0.05) different.  
Key: 

       A = sweet potatoes in stored Black tiger nut oil 

       B = sweet potatoes in stored Brown tiger nut oil 

       C = sweet potatoes in stored Yellow tiger nut oil 

Table 3: Sensory Scores of Plantain Chips Fried with Crude cultivars of Tiger nut oil cultivars 

Conclusion  

The effect of storage on some of the quality parameters  analyzed  on  the 
chips   after frying showed that there were changes  during  storage  but  
changes   did  not  exceed   maximum  limits  of  CODEX Alimentarius.  
The sensory properties of the oil fried with plantain chips showed that the 
oil could be used as   cooking and frying oils. It has good taste and aroma. 
Indicating that tiger nut oil is a good oil and can be important in providing 
food security, enhancing livelihoods, improving nutritional status and 
social wellbeing of vulnerable groups. 
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