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Abstract 
Tiger nut milk is a popular non-alcoholic drink processed from tiger nut. Tiger 

nut milk is traditionally prepared by most women under unhygienic condition and 

packaged in inadequately sterilized containers which predispose it to 

contamination. During processing sweeteners, adjuncts and thickeners are added 

in some cases which further contaminate the product as such it shelf-life is not 

stable. This study is aim at utilizing cinnamon as a spice and preservative in tiger 

nut milk to improve it shelf-life. Samples (Tiger nut, coconut, date, ginger and 

Cinnamon) were purchased from yelwa tudu market. Isolation of the organisms 

was carried out using serial dilution. While identification was based on 

morphology, microscopy and biochemical test. Shelf-life of the tiger nut milk was 

determined by sensory evaluation using a 20 members panel. Proximate analysis 

carried out on the substrate shows 48.48% carbohydrate, 0.79% crude protein 

and 0.59% crude fat. Sensory evaluation in tiger nut milk without preservative 

(cinnamon) shows appearance in a ranges of 9.0-2.0, test 9.0-0.8, flavor 8.0-1.1, 

texture 9.0-1.7, and general acceptability 9.0-1.6. While sensory evaluation in 

tiger nut milk with preservative (cinnamon) shows appearance, ranges from 9.0 -

6.3, test 9.0-5.8, flavor  9.0-6.1, texture 9.0-5.2, and general acceptability 9.0-5.2. 

From the result, test and general acceptability values showed a reduction in 

spoilage activities in the tiger nut milk with preservative (cinnamon). Thus it is 

concluded that cinnamon extend the life shelf of tiger nut milk. As such it could be 

used as a preservative in the preparation of tiger milk. 
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Introduction 
Preservatives are chemical additive that 

are utilized to improve the life shelf-life 

of food products so as to prevent or retard 

the growth of microorganisms and 

prevent changes in the chemical quality 

of the food such as color, taste, aroma and 

texture (Bankole et al., 2013). Spices are 

flavored or aromatic substances obtained 

from plants and are mostly used as food 

condiments (Singh et al., 2012). 

However, most spices are also used as 

preservatives and vice versa. Typically, 

preservatives are products or substances 

added to food products to sustain the 

physicochemical and microbial quality of 

the food. Several studies have been 

carried out on the suitability and 

sustainability of potential preservatives 

for used in Tiger nut milk. These include 

physical treatment (freezing, 

refrigeration and pasteurization), 

chemical treatment (e.g. acetic acid and 

sodium benzoate) and biological 

treatment (several plant extracts) (Singh 

et al., 2012). 

Tiger nut milk is a traditional non-

alcoholic beverage widely consumed in 

the northern part of Nigeria Oguntimein, 

2014). It has being observed that tiger nut 

milk is now widely consumed in the 

Southern parts among low and middle 

income workers who cannot afford 

industrial beverages. It is characterized 

by sweet-sour taste, creamy, refreshing 

quality as well as its flowing consistency. 

They may exist as liquid or thin gruel 

preparation with high water content 

which supplies the body with water 

sufficient to maintain health Oguntimein, 

2014). 

Kunu is the generic name for all kinds of 

non-alcoholic beverages that are cereal 

based with specifications usually 

attached to denote the base cereal grain 

(Nahemiah et al., 2014). There are 

various types of kunu processed and 

consumed in Nigeria. These include kunu 

zaki, kunu gyada, kunu akamu, kunu 

tsamiya, kunu baule, kunu jiko, ashamu, 

kunu aya and kunu gzakimba. Of these, 

Tiger nut milk is the most widely 

consumed (Nahemiah et al., 2014). Tiger 

nut spices such as ginger coconut, date, 

are added as flavor and taste improver. 

Tiger nut milk is acceptable to all age 

groups and is being served at home and 

public places as a refreshing drink and 

complimentary food for infants. It can 

also be consumed in the morning as 

breakfast by adults and children and serve 

as  an appetizer to entertain guests in rural 

and urban restaurant settings (Nahemiah 

et al., 2014). Adebayo and Idowu (2013) 

reported that tiger nut milk have immense 

social, economic and medicinal 

importance to its numerous consumers. It 

is relatively cheap and nutritious when 

compared to carbonated drinks. It 

contains all the essential nutrients such as 

carbohydrates, fat, protein, minerals and 

vitamins.  

Cinnamon is one of the well-known, 

oldest and most flavor-filled spices. It 

belongs to the genus Cinnamomum of the 
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laurel family (Lauraceae). It is called kirfa in Hausa and olooru, pawuda in yuroba. 

Cinnamon has many species that differ in smell, taste and color depending upon the 

native area or land Gruenwald et al., 2010). Cinnamon the cinnamaldehyde (active 

component) has health protecting effect that helps to prevent unwanted clumping of 

blood platelets by inhibiting the release of an inflammatory fatty acid called 

arachidonic acid, which puts it in the category of an “anti-inflammatory” food 

(Gruenwald et al., 2010).  

Tiger nut milk is traditionally prepared by women under unhygienic condition and 

packaged in inadequately sterilized containers which predispose it to contamination 

Gruenwald et al., 2010).  During processing sweeteners, adjunct and thickeners are 

added which further contaminate the product and reducing it shelf-life. Gruenwald et 

al., (2010) had reported the shelf life of 4hour at ambient temperature. The presence 

of organisms in small number can shorten it shelf-life due to the high moisture content 

and total solid which may encourage the growth of strains of microorganisms. This 

work is to investigate the possibility and to improve the nutrient content and life shelf 

of tiger nut milk by preparing it with cinnamon as a spice, an antimicrobial and a 

preservative.  

 

MATERIALS AND METHODS 

Collection of Samples 

Tiger nut, coconut, date, ginger and Cinnamon were purchased from yelwa tudu 

market. Bauchi, Bauchi state, Nigeria. 

 

Preparation of Sample 

Tiger nuts were sorted out to remove broken, rotten, stones, pebbles, and other dirt 

before rinsing in water to remove adhering soils.  The shell of the coconut was 

removed using knife and the water was discar. The coconut flesh was cut into smaller 

pieces. The seeds of date were removed and discarded. The back of the ginger were 

thoroughly peeled. The entire ingredients were thoroughly washed in warm water. 

 

Media preparations 

Nutrient agar and Sabouraud destrose agar were prepared according to the 

manufactures instructions. They were sterilized by autoclaving at 121oC for 15min 

then antibacterial was added to the sabouraud destrose agar and anti-fungi was also 

added to the nutrient agar flask before pouring into dishes. Each medium was poured 

into the sterile petri dishes and allow to solidify. Sterilized media petri dishes were 

stored in the refrigerator at 4oC for future used.  
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Preparation of Tiger nut milk 

One kilogram (1 kg) of tiger nuts was soaked in 3 liters of boiled water at 60oC for 6 

hours according to modified method of Dillon et al., (2007). These were washed and 

mixed with 300g of coconut, 150g of date and 15g of ginger. The mixture was blended 

with 6L of cooled boiled water several times into slurry with engine motor (GX 160). 

The slurry was pressed using sterilled muslin cloth to extract the milk. To the extracted 

milk 60g of sterilized refined sugar was added and the extracted milk was transferred 

into sterile container. 

 

Preparation of Tiger nut milk with cinnamon 

The same ingredient, quantity and procedure was use as in the preparation of Tiger nut 

milk, except for the addition of 3g cinnamon. The extracted milk was transferred into 

sterile containe (Dillon et al.,(2007).   

 

Determination of shelf-life of Tiger nut and Tiger nut milk with cinnamon 

The shelf-life of both the tiger nut milk with cinnamon and without cinnamon was 

determined by sensory evaluation using a 20 members semi-trained panel Each of the 

sample was scored for appearance, taste, flavor, and general acceptability using a 9 

point hedonic scale where “9” represent “like extremely” and “1” represent  “ dislike 

extremely”(Dudek et al.,2017). 

 

Isolation of microorganisms 

Serial dilution was used to prepare the sample after which pour plate method of 

inoculation was applied. 1ml from 10-4 dilution was pipetted into sterilled duplicate 

dish (plates) and a molten agar cooled at 45℃ was added to the sample and swirled to 

mix and incubated at 37oC for 48 hours. Developed colonies were counted using a 

colony counter as described by Manga and Oyeleke (2008).     

 

Identification of microorganisms 

The following biochemical test, were carried out which includes Motility, Catalase, 

Indole, Citrate Utilization, and Methyl Red (MR) in accordance with standard methods 

described by Cheesbrough (2002). The bacterial isolates were identified on the basis 

of their cultural, morphological and biochemical properties . 

 

Catalase test:  

A thick smear of the isolate was prepared on a sterile slide and a few drop of hydrogen 

peroxide were added to it. The production of gas bubbles on the surface indicates a 

positive reaction. Negative result was indicated by the absence of gas bubbles. 
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Sugar fermentation test:  

10% (w/v) solution of the sugar being tested was prepared. Then to a 100ml of the 

sugar solution, 5ml of 0.2% (w/v) of a suitable indicator was added. The sugar solution 

was then sterilized by autoclaving. The solution was dispensed in 2-5ml amount into 

test tubes. The tubes was inoculated with the test bacteria and incubated for 18-24 

hours. The tube was examined for a change in color, acid and gas production. 

 

Physiological Test 

A thin layer of Vaseline was applied around the edge of the well in a concave slide. 

Then a loop of the bacteria suspension was put in the center of a cover slip. The 

concave slide was inverted and pressed on the top of the cover slip so that the cover 

slip completely covers the well. The entire preparation was quickly turned right side 

up again and the edge of the slip was turned and observed under the microscope for 

the bacteria cell in motion. 

 

Methyl Red (MR) Test 

A colony from pure culture was inoculated into a broth medium and incubated at 37OC 

for 24 hours. After 24 hours of incubation 3ml of the broth was transferred to a clean 

test tube. The remaining broth was re-incubated for an additional 24 hours. 2 to 3 drops 

of methyl red indicator was added to aliquot. It was observed for red color 

immediately.   

 

Indole test  

A colony was inoculated in peptone water and incubated overnight at 37oC.  After 

incubation few drops of Kovac’s reagent were added shake and allowed to stand for 2 

min. and observed for the formation of a red or pink coloured ring at the top. 

 

Identification of Fungi  

Methylene Blue Staining: 

Few drops of Methylene Blue stain was  placed on a clean glass slide. A colony from 

the pure culture was pick and placed on the stain. A clean coverslip was placed over 

the culture and viewed under the microscope (X 40). 

 

Determination of Proximate Composition: AOAC (2006) 

The proximate compositions of the raw samples were determined before and after 

determining of the shelf life of the tiger nut milk. The parameters determined were 

moisture, protein, fat, ash and fiber by the methods of AOAC (2006). 
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Determination of moisture:  

1.5g of well-mixed sample was accurately weighed in clean, dried crucible (W1). The 

crucible was allowed in an oven at 100-105oC for 6-12hours until a constant weight 

was obtained. Then the crucible was placed in the desiccator for 30 min to cool. After 

cooling it was weighed again (W2). The percent moisture was calculated by 

subtracting the initial weight from the formal weight.  

 

Determination of ash content:   

Clean empty crucible was placed in a muffle furnace at 600 C for an hour, cooled in 

desiccator and the weigh was noted (W ). Two gram of each of  sample was weighed 

into the crucible (W2). The crucible was placed in muffle furnace at 600 for 6h. It was 

cooled and the different between the two weight was calculated.  

 

Determination of Protein  

Kjeldahl method was used 1.0g of dried samples was taken in digestion flask.  10-15 

ml of concentrated H2SO4 and 8g of K2SO4: CuSO4  was added. The flask was swirled 

and placed on a heating  mantle to digestion till the mixture become clear. The digest 

was cooled, transferred to 100ml volumetric flask and the volume was made up to 

mark by the addition of distilled water.Ten milliliters of digest was introduced in the 

distillation tube then 10ml of 0.5 N NaOH was gradually added through the same way. 

Distillation was continued for at least 10 min and NH3 produced was collected as 

NH4OH in a conical flask containing 20 ml of 4% boric acid solution with few drops 

of modified methyl red indicator. The distillate was then titrated against standard 0.1 

N HCl solution till the appearance of pink color. Percentage crude protein content of 

the sample was calculated. 

 

Determination of crude fat:  

 Crude fat was determined by ether extract method using Soxhlet apparatus. 

Approximately 1g of moisture free sample was wrapped in filter paper, placed in a 

thimble and then introduced in the extraction tube. Weighed, cleaned and dried. The 

beaker was filled with petroleum ether and fitted into the apparatus. Water and heater 

was turned on. After 4-6 the heater was stopped and the extract was  evaporated on a 

water bath, further dried  in an oven at 1050C for 2 hrs, and cooled in a desiccator. The 

percent crude fat was determined by using the following formula:% Crude fat = Wt of 

ether extract x 100 / Wt of sample  

 

Determination of crude fiber:  

0.153g sample was weighed and transferred to porous crucible and placed in Dosi-

fiber unit and kept the valve in “OFF” position. 150ml of preheated H2SO4 solution 
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and some drops of foam-suppresser was added to each column. The cooling circuit 

was turned on the heating elements. Valves were opened for drainage of acid and 

rinsed with distilled water thrice to completely ensure the removal of acid from 

sample.  

The same procedure was used for alkali digestion by using KOH instead of H2SO4. 

The sample was dried in an oven at 1500C for 1h. It was cool and the percentage of 

crude fiber content was calculate. 

 

Mineral content determination:  

Mineral contents of cinnamon were determined by atomic absorption spectrometry. 

Wet digestion of sample: 1.0000g of the powdered sample was taken in digesting glass 

tube. Twelve milliliters (12ml) of HNO3 was added to the samples and the mixture 

was kept for overnight at room temperature. 4.0 ml perchloric acid (HClO4) was added 

to this mixture and was kept in the fumes block for digestion. The digestion was 

completed by the appearance of white fumes. The mixture was cooled and the contents 

of the tubes were transferred to 100ml volumetric flasks and the volumes of the 

contents were made to 100 ml with distilled water. The wet digested solution was 

transferred to plastic bottles labeled accurately and used for mineral determination. 

The percentage composition of the following mineral were determined 

Iron (Fe), Zinc (Zn), Calcium (Ca), Chromium (Cr), Manganese (Mn) and Magnesium 

(Mg) using Atomic Absorption Spectrometry. 

 

Procedure:  

The digested sample was analyzed for spectrophotometer. The inorganic phosphorus 

reacts mineral contents by Atomic Absorption with ammonium molybdate. The blue 

color of the absorption measurement of the elements for solution is measured. 

Different electrode lamps were used for each mineral. The equipment was run for 

standard solutions of each Preparation of the mix reagent before and during 

determination. The dilution factor for all minerals except P and Mg was 100. For 

determination of Mg further dilution of the original solution was done by using 0.5 ml 

original solution and enough distilled water was added to it to make the volume up to 

100ml. Also for the determination of Ca, 10ml lithium oxide solution was added to the 

original solution to unmask Ca from Mg.  The concentrations of minerals recorded in 

terms of “ppm” were converted to milligrams (mg) of the minerals by multiplying the 

ppm with dilution factor and dividing by 1000. 

 

Determination of Sodium (Na) and Potassium (K): by flame photometer 

The same wet digested sample solutions as used in AAS were used for the 

determination of Na and K. Standard solutions of 20, 40, 60, 80 and 100ml 
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equivalent/L were used both for Na and K. The calculations for the total mineral intake 

involve the same procedure as given in AAS 

 

RESULT: 

Table I: Morphology identification of Fungal Isolates                                                                                                                                                                                                                            

Cultural characteristic Microscopic characteristic Suspected 

org. 

 

Pinkish shining smooth front view and pink 

colour at the reverse               

Simple branched aseptate hyphae                       

in with conida lined at the tips of 

each hyphae view. 

Fusarium spp 

 

Black colouration in   front and creamish            in               

reverse view. 

 

 

Aseptate hyphae with rough head of 

pigment. 

 

 

Aspergillus 

flavus 

Colonies with loose white to yellow mycelium, 

rapidly turning dark brown and              eventually 

black on the development of conidia Vesicles 

were light, yellow brown.  

Phialides growing radially along the 

periphery of vesicles. Primary 

phialides and secondary phialides 

are bogh brown                  

Aspergillus 

niger 

 

Table. II Biochemical Test 

Sample         A             B                     C                D  

Gram reaction        +  -  +      + 

Catalase        +  -  +      + 

Coagulase       -  -   -                 + 

indole        -  -   -       - 

Glucose.               A.               A/G                 A                A/G 

Lactose.               A.                  -                    A/G                A 

Manitol.             A/G.               A.                   A.                    A      

Maltose.            A/G.               A.                   A/G.                 A/G    

S. Org.    Bacilus spp    almonella spp   Enterococcus spp  Staphylococcus spp 

Key: 

+ = Positive,    = Negative,      A = Acid,        A/G = Acid and Gas 

S. Org. = Suspected Organism 

Table III  Proximate composition of tiger nut in  

Parameter                             (percentage (%) 

Moisture content  8.14 

Ash content    8.10 

Crude fiber   3.90 

Crude fat   0.59 
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Protein    0.79 

Carbohydrate    48.48 

Table (IV). Mineral content of tiger nut. 

Parameter        Mineral content in mg/kg 

   

   Calcium                    13.70±0.139  

  Manganese                        0.678±0.008    

  Magnesium                       0.275±0.4 

  Iron                                   0.153±0.022   

  Chromium                         0.405±0.003 

 

 

Table (V). Sensory evaluation of the Tiger nut milk  

Time                  0hr       1hrs        2hrs   3hrs         4hrs 

Parameter 

Appearance     9.0          6.5 4.1     3.4  2.0 

  Test       9.0       7.0  4.8     1.9  0.8 

Flavor      8.0        6.8 5.3     1.8  1.1 

Texture     9.0        7.5 5.4     2.2  1.7 

Mouth feel     9.0        6.5 4.6     1.9  0.6 

General accept    9.0        6.6 4.7      1.9              1.6 

 

 

 
Fig: 1 Tiger Nut Milk without Preservative 
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Fig: 2 Sensory Evaluation of Tiger Nut Milk  With Cinnamon 

 

Discussion 

The results of this study indicate that Aspergillus flavus, Aspergillus niger, Fusarium 

spp. were found in the fresh tiger nut milk with fusarium spp having a pinkish colour 

and a smooth surface, Simple branched aseptate hyphae with conida lined at the tips 

of each hyphae, while Aspergilus flavus have colonies with a Black colouration in 

front and creamish in reverse view with Aseptate hyphae with rough head of pigment. 

Aspergilus niger has Colonies with loose white to yellow mycelium, Phialides growing 

radially along the periphery of vesicles. All the three organisms isolated were 

confirmed to be pathogenic to the tiger nut milk in line with the work of Chung and 

Goepfert, (2017). Who worked on the nutritional, microbiological and sensory 

Characteristics of Malted Soy-kunu zaki. 

Table III showed carbohydrate content to be higher (48.48%) compare to crude fiber 

(0.59%). Table IV shows that tiger nut milk is very rich in mineral with the following 

values, Ca 13.70±0.139, Mn 0.678±0.008, Cr 0.405±0.003, Mg. 0.275±0.04 and Fe. 

0.153±0.0022. which is in confirmation with the report of Adejutitan et al., {2008). 

Who observed that tiger nut milk is rich  in Calcium at about 15.20±1.002 and other 

antioxidants and minerals.  

The decrease in parameters in Table (V) shows  appearance ranges from  (9.0 -2.0), 

test 9.0-0.8, flavor 8.0-1.1, texture 9.0-1.7, mouth feel  9.0-0.6, and general 

acceptability 9.0-1.6. due to the activities of microorganisms, which agrees with the 

APPEARANCE

TEST

FLAVOR

TEXTURE

MOUTH FEEL

GENERAL
ACCEPTANCE



231  africascholarpublications@gmail.com                                                                               

 2022 
 

work of Adejutitan et al., (2008). In his work on evaluation of  quality Characteristics 

of Kunu. 

The result in table (VI) shows decrease in the sensory evaluation in the tiger nut milk 

prepared with cinnamon, with Appearance ranging from 9.0 -6.3, test  9.0-5.8, flavor 

9.0-6.1, texture 9.0-5.2, mouth feel 9.0-5.7, and General acceptability 9.0-5.2. Which 

shows a reduction in spoilage activities, and is in line with the finding of Babalola et 

al., (2000) that preserve tiger nut milk with black velvet tamarind. 

 

Conclusion 

From the result, test and general acceptability values showed a reduction in spoilage 

activities in the tiger nut milk with preservative (cinnamon). The shelf life of tiger nut 

milk was longer when preserved with cinnamon  than the tiger nut milk without 

cinnamon after storage for four to five days. Thus it is concluded that cinnamon extend 

the life shelf of tiger nut milk. 

 

Recommendation: 

The use of preservative to extend the shelf life of tiger nut milk is of paramount 

important regarding the fact that the storage and preservation of this product is hard to 

achieve because of the high microbial activities, or the product of their 

As such it could be used as a preservative in the preparation of tiger milk. 
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