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ABSTRACT: Studies on the preservation and proximate composition of tiger nut milk using two difference samples 
were carried out (Brown and Yellow) The aqueous extract of tiger nut was treated with ginger, pasteurized (800c for 
5mins) and refrigerated (40c temperature) for 5 days, following which it was evaluated for its microbiological PH, 
proximate, mineral and sensory overall acceptability. The results obtained showed that there was a loss in nutrient 
content of the unpreserved tiger nut milk and subsequent increase in microbial count in the unpreserved Tiger nut milk, 
inadequate sterilization of utensils used also contributed to the presence of microbes.    

———————————————————— 
 

 
INTRODUCTION 
 

Tiger nut (Cyperus esculantus) is an 
annual or perennial crop belonging to the 
sedge family, native to warm-temperate to 
sub tropical regions, it can be found wild as 
weed or as a crop. It is cultivated as edible 
sugars called earth almonds or Tiger nut for 
the preparation of horchata de cufas;  A 
sweet milk like beverage, It grows up to 
90cm with solitary stems growing from a 
tuber. The plant is produced by seedling, 
creeping rhizomes and tubers. The tubers are 
between 0.3-1.9cm in diameter and the 
colors vary between yellow, brown and 
black. One plant can produce several 
hundred to several thousand tubers during a 
single growing season. Cyperus esculentus 
is wind pollinated and requires cross-
pollination as it is self incompatible. 
 
            Tiger nut milk also called horchata 
de cufas is a refreshing vegetable drink 
and/or desert which is prepared with water, 
sugar and tiger nuts. 

 
It is very nutritive and energetic both for 
young and old, it is tremendously high in 
starch, natural fat, glucose and proteins. 
Also rich in minerals like potassium, 
phosphorous, vitamin E and C. 
 
            Tiger nut milk contains a large 
amount of oleic acid and cardiac preventive. 
It defends the intestinal mechanism and 
prevents both constipation and diarrhea. 
 
Incase of soya milk or other soya products, 
tiger nut milk has never been found to 
produce an allergy. It contains no sodium, 
which makes it perfect for people with high 
tension. 
 
            Preserved tiger nut milk is the one 
submitted to a treatment of pasteurization 
without adding additives to ensure 
destruction of micro organisms , its 
composition is the same as the natural tiger 
nut juice. The aqueous extract of the tiger 
nut is to be treated with two natural tropical 
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preservatives (ginger) pasteurized for about 
80o for 5 minutes and stored (ambient 28oC, 
refrigerated -4oC) for 5 days constant 
refrigeration. The micro biological, pH, 
proximate, mineral and sensory overall 
acceptability will be evaluated 
 

While for unpreserved tiger nut milk 
is the one which is not subjected to 
treatment of pasteurization, it is the one 
prepared with the right amount of tiger nut. 
Water and sugar for the product to have 
minimum of 12% soluble solids, 2.2% of 
starch, 2.5% fats,6% pH and less of 10% of 
sugar in form of sucrose. 
 
MATERIALS 
 

Tiger nut (2 cups for each sample) 
Water Bucket (1bowl)Sieve (cloth)Blender 
Cooking pot, Stove, Stirrer, Ginger (2 
slides), Sugar (to cooking spoons), crystal 
viclet,  lugol lodine, Acetone, Distilled 
water, Neutral red, wire loop, spirit lamp 
 
 
Sample and preservatives collection 
 
Fresh tiger nut (Cyperus esculantus) of 2 
different species (brown and yellow), fresh 
ginger (Zingiber officionale), dates was 
bought from local farmers in Maiduguri 
Monday market Borno State. These were 
kept at room temperature pending their use. 
 
Preparation of tiger nut extract 
 
Tiger nut were sorted to remove dirt’s 
particles and spoilt nuts washed with water 
to minimize contamination and prevent cell 
shrinking. The nuts were then soaked for 
48hours in water at ambient temperature to 
soften the seed and blanched at 70oc for 
10min in order to inactivate enzymes that 
would likely cause clumping after 
extraction. Tiger nuts together with the 

mixture of date, coconut and ginger were 
then wet milled with clean water using a 
sterile laboratory blender pressed and sieved 
using cloth (0.01 diameter) with about 
100ml of water following which the tiger 
nut extract (1.2w/v tiger nut versus water). 
Sugar and flavor are then added to taste. It is 
served chilled or packaged.  
 
  
 
METHOD 
 
Sample Processing 
 
          Serial dilution: serial dilution of the 
sample is carried out by using 9ml of normal 
saline into 8 sterile test tubes, 1ml of each of 
the tiger out juice sample (yellow & brown) 
was introduced into the test tubes containing 
9ml of normal saline. 
 
Preparation of Nutrient Agar: 
 
28gl of nutrient agar were weighed with 
digital analytical balance, about 1liter of 
distilled water was boiled and the weighed 
agar was dissolved in it with constant 
stirring with the aid of glass rod to avoid the 
formation of lamps. The dissolved medium 
was poured into 1000ml (1liter) conical 
flask, and the volume was topped to the 
mark of 1 liter with the aid of distilled the 
1liter mark. The flask orifice was coked with 
cotton wool and wrapped with aluminum 
foil, loaded into the autoclave and sterilize at 
the temperature than of 121oC 15psi (pound 
per square inch) for 15mins. The medium 
was allowed to cool to about 45oC before 
opening the autoclave to remove the 
medium. 
 
Preparation of MacConkey Agar: 
 
52gl of macconkey agar were weighed with 
digital analytical balance, about 1liter of 
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distilled water was boiled and the weighed 
agar was dissolved in it with constant 
stirring with the aid of glass rod to avoid the 
formation of lamps. The dissolved medium 
was poured into 1000ml (1liter) conical 
flask, and the volume was topped to the 
mark of 1 liter with the aid of distilled the 
1liter mark. The flask orifice was coked with 
cotton wool and wrapped with aluminium 
foil, leaded into the autoclave and sterilized 
at the temperature of 121oC, 15psi (pound 
per square inch) for 15mins. The medium 
was allowed to cool to about 45oC before 
opening the autoclave to remove the 
medium. 
 
Pouring of the Media into Sterile Petri 
dish: 
 
The prepared medium was ascetically 
poured into sterile petri dishes by first 
sterilizing the on face of the conical flask 
over a spirit flame and about 10ml of the 
medium was poured into each plates, and 
allowed to solidify on the bench.Aseptic 
technique most be observed to avoid 
contamination from the environment, this is 
achieved by using 70% of ethanol mopped 
with a piece of cotton wool and the surfaces 
of the work bench, an also the oriface of the 
conical flask containing before flaming the 
oriface over the spirit lamp flame. 
 
PH Determination: 
 
          PH samples was measured using a PH 
meter model radiometer A/S, Copenhagen, 
Den mark after standardization with buffer 
PH, 5,7 and 9 respectively. 
 
Mineral Content Determination: 
 
          The mineral content of the product, 
calcium, Iron, Sodium and potassium, were 
evaluated using atomic absorption 
spectrophometer (AAS_ (perkins – Elmer 

model). 
 
Proximate Analysis: 
 
            Total solids and moisture content of 
Tiger nut, was determined by the official air-
oven method. The loss in weight was 
reported in percentage moisture. The dry 
matter or total solids was the weight 
obtained after drying the sample. 
 
Nitrogen Determination: 
 
            The official micro-kjeldahl method 
was used to determine the nitrogen content 
of the tiger nut drink. Crude protein was 
calculated by multiplying the %Nitrogen by 
a factor of 6.25. 
 
 
Crude fat Determination: 
 
          The fat content of the sample was 
determined according to the soxhlet 
extraction method. The round bottomed 
flask before and after extraction was 
recorded as the weight of the fat extracted. 
 
Total ASH Content Determination: 
 
            The weight of the sample after 
igniting in the furnace was recorded as the 
ash.                  
 
RESULT 
 
Inoculation of the serially diluted tiger 
nut juice samples, 
 
About 1ml of the serially diluted tiger nut 
juice sample were aseptically pipetted with a 
pasture pipette and inoculated into a plate of 
nutrient agar (NA) and macConkey agar 
(MCCA) for each of the sample respectively 
 
Incubation of the inoculated samples 
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These sample were incubated at ambient 
temperature for 24 hours. Then we cannot 

the colonies emerged from the incubated 
sample using colony counter as follow 

 
 
Table-1. Total mold count at 24hour Incubation 
  
S/N Sample Treatment/ serial dilution CFU/1ml at 10-3 dilution 
1 Yellow unpreserved P D A 10-3 6.42 x 103 

2 Yellow preserved P D A 10-3 1.2 x 105 

3 Brown preserved  P D A 10-3 6.9 x 105 

4 Brwn unpreserved P D A 10-3 2.3 x 106 

 
 
  

 
Figure-1.Total mould count at 24hours incubation  
 
 
 
Table-2.Total mould count after 48 hours incubation 
                                                                                                                                                             
S/N Sample Treatment/ serial dilution CFU/1ml at 10-3 dilution 
1 Yellow unpreserved P D A 10-3 1.3444 x 106 

2 Yellow preserved P D A 10-3 2.40 x 106 

3 Brown preserved  P D A 10-3 1.64 x 106 
4 Brwn unpreserved P D A 10-3 1.42 x 106 
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Figure-2.Total mould count at 48hours incubation  
 
  
 
 
Table-3.Total viable bacterial count after 24 hour incubation 
 
 
S/N Sample Treatment  CFU/1ml/serial dilution Remark  
1 Yellow unpreserved NA 10-3 248 x 103 White colonies 
2 Yellow preserved NA 10-3 384 x 103 Yellowish white colonies 
3 Brown preserved  NA 10-3 340 x 103 Whitish colonies 
4 Brwn unpreserved NA 10-3 4.3 x 105 Yellowish colonies 
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Figure-3.Total variable bacterial count after 24 hours incubation  
 
  
  
 
Table-4.Total viable bacterial count after 48 hour incubation 
 
S/N Sample Treatment  CFU /1ml/serial dilution 
1 Yellow unpreserved NA 10-3 482 x 103 

2 Yellow preserved NA 10-3 720 x 103 
3 Brown preserved  NA 10-3 460 x 103 
4 Brwn unpreserved NA 10-3 820 x 103 
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Figure-4.Total mould count at 48 hours incubation  
 
Key:Y.U = Yellow unpreserved Y.P = Yellow Preserved B.P = Brown Preserved B.U = Brown 
Unpreserved 
 
 
 
 
Bacterial Species Identification Gram’s 
Staining Technique: 
 
A drop of distilled water was placed on a 
clean grease slide a wire loop was sterilized 
over a spirit lamp flame and a small portion 
of the distinct colony of the bacteria were 
scooped out and emulsified in the drop of 
distilled water placed on the slide and spread 
out. You no air dry and fix  
over the spirit flame. Flood with the crystal 
violet stain and add 3 drop of  lugolidine and 
allow for 1-2 mins then wash off the stains 
with running water from the tap. 
Decolorized with acetone drop wise, then 
wash again with distilled water, then add the 

counter stain (neutral red) and allow for 1-2 
min, then wash with distilled water. Place it 
in a slant position to drain so as it x4 
magnification, and increase to higher 
magnification unto oil immersion (which is 
x100). 
 
RESULT 
 
Gram positive bacteria appears purple/or red 
in colour under the microscope, those that 
appears in clusters like grapes of  fruits are 
called staphylococci and those that appear in 
chains are called streptococci gram negative 
bacteria appears bluish in colour under the 
microscope. 

 
 
Table-5.Mean for proximate composition, pH of Preserved and Unpreserved Tigernut Milk 
  
Sample Protein  Carbohydrate  Fat  Crude fibre  Ash  Moisture  pH  
Preserved T M 7.10 2.70 24.50 0.22 0.46 65.02 6.7 
Unpreserved T M 4.50 10.0 4.30 0.20 0.66 80.34 6.34 
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T M = Tigernut Milk 
 
RESULT DISCUSSIONS 
 

The result of the proximate 
composition and sensory evaluation of the 
sample as shown in Table 5.The protein 
content was higher for PTM. High protein of 
PTM could be due to high protein content of 
the tiger nut. PTM is more less acidic and 
implies that milk prepared from it will be 
acceptable to patient with ulcer and other 
related problem since it is less acidic, the 
PTM is also regarded as stimulants and tonic 
and can be used in the treatment of 
indigestion, colic diarrhea, and dysentery. 
The pH value for UPTM also fell  within the 

required value than UPTM. High total 
energy content of PTM could be probably 
due to high content of protein and fat the 
total energy value of the milk if from the fat 
content and hence, higher fat content is an 
indication of more total energies 
 

All sample had high moisture 
content between 57.34 -80.34%. thus could 
affect the stability and safety of the ford 
with respect to microbial growth, and 
proliferation hence the products require cold 
storage , the milk sample had carbohydrate 
content between 2.7-10% and crude fiber 
content between 0.20-0.24%. 

 
 
Table-6.Sensory evaluation scores for Preserved and Unpreserved Tigernut Milk 
 
Sample Colour  Aroma  Taste  Mouth feel Overall acceptability 
Preserved T M 6.85 5.45 5.8 5.3 6.2 
Unpreserved T M 8.40 7.40 7.5 7.8 7.0 
T M = Tigernut Milk 
 
The sensory scores revealed various 
significant differences in all the parameter 
evaluated. Although the highest taste, aroma, 
colour, mouth feel and overall acceptability 
were recorded for preserved TM, the higher 
values for unpreserved TM may be due to 
bacterial and fungal loads. 
 
 
CONCLUSION 
 
          The results revealed that milk 
prepared from tiger nut could be used as 
beverage for both the young and old person 
due to the high tiger nut milk nutrient 
contents (protein fat e.t.c) based on the 
sensory evaluation, the tiger nut milk were 
also acceptable this indicates that utilization 
of tiger nut will be enhanced when 
processed into beverage drinks. It is 

therefore suggested that the milk from tiger 
nut should be encouraged so as to solve 
problem of protein calorie malnutrition in 
Nigeria and Africa in large.   The 
microbiological analysis of tiger nut 
samples. Brown preserved and brown 
unpreserved, Yellow preserved and Yellow 
unpreserved, shows that both the bacterial 
and fungal total loads significantly reduce in 
population due to the effect of the 
preservative used. The presence of microbe 
indicates inadequate aseptic technique used 
in the preparation process and inadequate 
sterilization of utensil/container used. 
 
            Among the species of the bacteria 
identified, the germs staphylococcuse , ecoli 
and yeast are pathogenic bacterial species 
which imply the product is not is not safe for 
consumption. i.e for the unpreserved Tiger 
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nut milk. 
          Further more Tiger nut is very 
nutritious food which serves as an excellent 
culture media that allow the multiplication 
of both bacterial and fungal species.   
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