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Abstract
Tiger nuttubers (cyperusesculeatus L) were processed into tiger nut milk and analysed for its
proximate and chemical composition. There were six samples labelled A, B, C, D and E.
Samples were soaked for 6 hours, 12, 18, and 24 hours for A, B, D, and E respectively.
Sample C was notsoakedand used as a control. Analysis were carried out for moisture
content, fat, protein, crude fibre, total soluble solids, pH and titratable acidity.The result
revealed a pH of between 5.95- 6.45% and total soluble solids of between 8.75- 10.30% for
all the samples. The ash content decreased with soaking time, valued at 0.49%, 0.45%,
0.41% 0.38% for samples A, B, D, and E respectively. Furthermore, the result also revealed
that protein, fat and crude fibre increased with soaking time valued at 4.2%, 4.3%, 4.5% and
4.6% protein for samples A, B, D and E respectively while fat was valued at 28.0%, 28.5%,
29.5% and 30.7% for samples A, B, D and E respectively. The result also showed that all the
samples contained reasonable amount of Vitamin C with values of 16.8%, 10.3% 18.7%,
16.0% and 15.5% for samples A, B, C, D and E respectively. It was clearly shown that milk
from non-soakedtiger nut has highest Vitamin C, ash and low protein, fat and crude fibre.
Key words: Tiger nut milk, Conditioning, Milk, Proximate composition, Tiger nut tubers.
1. INTRODUCTION
Tiger nut is of the biological kingdom-plantae, genus –cyperus, species- C. esculentus.
Thebotanical name is Cyperusesculentus which also in various languages is called “chufa
sedge, nut grass, yellow nut sedge, tiger nut sedge or earth almond”. The crop has a wide
outreach as it is found in most parts of the planet earth. Historically the crops dates back
4,000 years, which ranks it amongst the oldest cultivated plant in the world. The dry tubers
have been found in tombs from predynastic times about 6000 years ago.
According to Moshe,(1992), tiger nut tubers were consumed either boiled in beer, roasted or
as sweets made of ground tubers, with honey in the days of old, while Defelice (2002)
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reported that it is medicinal when taken orally, also that it is used as an ointment, an enema
and in fumigants to sweeten the smell of homes or clothing.
It was reported that Spain is the world’s leading producer of tiger nuts which is normally
cultivated in loamy and sandy soils to produce edible tubers generally used for the
preparation of the Spanish “horchata de chufa”, a sweet, milk-like beverage. (Sandez et al,
2012).
Cyperusesulentus is an annual or perennial plant,planted between April and
May,developingup to 90cm (3 feet) tall, with solitary stems growing from a tuber (see Fig 1).
Propagation is by seeds, creeping rhizomes and tubersand must have to be irrigated every
week until they are harvested usually in November and December. However, low
temperatures, shadows, and light intensity can inhibit its flowering.(Pascual et al, 2012).

Fig 1. Tiger-nut plant
In Nigeria, Cyperusesculentus is well grown in the northern part of Nigeria and is available in
semi-dried (see Fig 2) and fresh forms (see Fig 3)in markets where it is sold locally and
consumed uncooked, roasted or dried.

Fig 2. Semi-dried tiger nut

Fig 3. Fresh tiger nut

Tiger nut tuber which is an under-utilized crop has been reported to be high in dietary
fibreContent and could be effective in the treatment and prevention of many diseases,
includingColon cancer, coronary heart disease, obesity diabetes and gastro-intestinal diseases.
A lot of people in Nigeria eat tiger nut without knowing its health benefits; it has essential
minerals like calcium, magnesium and iron necessary for bones, tissues repairs, muscles and
the blood stream. Its regular consumption can prevent regular falling illness, especially by
sickle cell patients who experience crisis or pain in the bone because their red blood cells
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sickle excessively to block the blood vessels, thereby preventing blood flow into other organs
of the body, (Iwalokun,2013).
Milk is an excellent source of all nutrients except iron and ascorbate(Ukwu et al., 2011). Milk
has been recognised as an important food for infants and growing children (Obizoba et
al,1995). In developing countries, the cost of dairy milk and their products are exorbitant
which decreases the intake of cow milk. This dramatic decrease in consumption of milk and
milk products motivated the processing of milk from different seeds, tubers and nuts (Belewu
et al, 2007),
Though undervalued in the past, milk from plant sources are key ingredients in the diet of
African countries (Udezor, 2012). In recent times, researchers have shown strong interest in
these milk sources from plant due to their high nutritive values and economic potentials.
Tiger nut (cyperusesculents. L), a non-conventional and under-utilizedtubers belong to the
family of cyperaceae and is native to Mediterranean and tropical regions (Oladele, et al.,
2009). Its tubers can be eaten raw, roasted with sugar, soaked in water, processed into starch
(Umerie, et al., 1997) and flour (Oladele et al, 2007). It can also be processed into milky
beverage called Horchata de chufain Spain (Cortes et al., 2005) or Atadire milk in Ghana.
Djondi and Ndjouenken, (2006) reported that Tiger nut milk can be used in conjunction with
other foods to fight cardiovascular diseases.
In Nigeria, Cyperusesculentus is well grown and available in semi-dried form in Nigerian
market where it is sold locally and consumed uncooked, roasted or dried.
The cost of dairy milk and their products in developing countries such as Nigeria is very
high. In most cases dairy milk is consumed by adding some amount of breakfast cereals,
cocoa beverage, tea or coffee, due to its high cost. This high cost of milk in developing
countries is what has led to the development of alternative source of milk from plant
materials (Singhet al,1988).This inexpensive substitute of milk made from locally available
plantfoods, high in protein with a satisfactory quality could play an important role to reduce
protein malnutrition. Unlike soybeans which have been extensively studied, tiger nut and
some other oilseeds has not been comprehensively investigated. Direct milk consumption as a
beverage prior to the development of such phyto milk like tiger nut milk wasn’t common
inNigeria (Onweluzo et al, 2005).Development of such milk extracted from plant sources
could serve as an alternative source of an acceptable source of anutritious milk drink.
Tiger nut tuber can be processed into varieties of milk products, such as, natural tiger nut
milk, pasteurised tiger nut milk, sterilized tiger nut milk, ultra-high temperature tiger nut milk
and concentrated and condensed tiger nut milk. Tiger nut milk could be used by special
people having milk allergies such as galactosemia and lactose intolerance (Ukwuru et al,
2011).Bacillussubtilis,
Staphylococcus
aereus,
Aspergilluflavus,
A.niger,
usariumsolani,Saccharomyces
cerevisiae,biligeraand
Candidapseudotropicalishavebeen
associated with tiger-nut milk (Onovo et.al. 2007). Hence processing conditions are
fundamental to the storage stability and overall quality of tiger-nut milk. The need for a
defined processing treatment to take care of its wholesomeness is necessary.
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Optimizing the processing techniques requires that the effect of processing on
variousproducts be studied. This gives an insight into process control as it affects tiger nut
milk. Although milk has been successfully processed from fresh tiger nut tubers, not much
effort have been made in trying to standardize the processing treatment to maximize the
nutritive value of the milk. Such standardization on processing and milk quality is of
commercial and health significance.
Two common processing techniques are pasteurization and ultra-high temperature
sterilization and their effects on the nutritive qualities on milk can be manipulated to suit the
desired tiger nut milk quality. This study was therefore aimed at using variousprocessing
treatments on fresh tiger nut to obtain milk and to evaluate the effects of processing treatment
on the chemical characteristics of the resulting milk.
2. MATERIALS AND METHOD
Tigernut (cyperusesculeatus L) obtained from a local market in Sango, Ilorin, Kwara state
was sorted to remove stones, pebbles, dirt materials rotten stems and broken tubers before
cleaning in water to remove adhesive soil. The cleaned tubers were divided into five parts
labelled A, B, C, D, and E. All the samples were soaked at room temperature for 6 hours, 12,
18 and 24 hours for samples A, B, D and E respectively and sample C was used as control.
Furthermore, all the samples were wet milled, milk was extracted using cheese cloth and
sweetened with sugar. Proximate and chemical analysis was carried out in all the samples
using AOAC method (2016).
In processing tiger nut into a milky beverage, soaking and milling are major unit operations.
Soaking is a method of food processing which involves inserting food materials in liquid for
a time until it becomes completely wet (Kumar et al., 1979). It can be used to reduce soluble
anti-nutrient (e.g. Tannins and polyphenols) which can be eliminated with discarding soaking
solution (Oladele et al., 2009). Soaking of tiger nut can be achieved at different temperatures
and time ranging from ambient (25-30⁰C) to 100⁰C for 5 to 12 hours depending on the
processor while milling is amethod used in food processing to reduce food particle size.
2.1.Soaking time
2.1.1. 6 hours soaking.
Five hundred milliliters (500 ml) of water was added to 200 g of soakedtiger nut and
blended using aburr mill. The blended material was sieved using cheese cloth. The filtrate
was boiled (80oC, 30 min). This was cooled to 30oC and filled into bottles and was
pasteurized at 75oC for 5 mins.
2.1.2. 12 hours soaking.
SoakedTiger nut (200 g) was blended into slurry with water (400ml). The slurry was
pressed using cheese cloth to extract the milk. Theextract was pasteurized at 75oC for 15
min. It was homogenized, bottled when hot and rapidly cooled.
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2.1.3. 18 hours soaking.
Tiger nut (200 g) was soaked in warm water (40oC, 3 h) and blended to a smooth paste.
The paste was mixed with 500 ml of water and sieved using cheese cloth. The filtrate was
clarified by settling for 30 min, preheatedat 50oC for 30 min and filled into sterilized
bottles. Thiswas sterilized at 130oC for 10 sec and cooled.
2.1.4. 24 hours soaking.
Soaked Tiger nut (200 g) was milled with 500 ml water. The slurry was filtered using a
cheese cloth. The filtrate was boiled at 80oC for 30 min after which the extract was
pasteurized at75oC for 5 min (Fig. 1).Non Soaked Tiger nut- Tiger nut (200g) was milled
with 500 ml water. The slurry was filtered using a cheese cloth. The filtrate was boiled at
80oC for 30 min after which the extract was pasteurized at 75oC for 5 min.
2.2.Analysis of Proximate/ Chemical analysis:
Moisture, ash, fat, protein,carbohydrate by difference, titratable acidity, pH and
totalsolids were determined according to standard methods (AOAC, 2016).
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3. RESULTS AND DISCUSSION
3.1.Physical and chemical properties
Table 1 shows the summary of the results of the physical and chemical properties of tigernut.
Proximate
Treatment (%) hours
Composition
(A) 6
(B) 12
(C)Non
(D)18
(E)24
soaked
Crude Fibre
0.02
0.02
0.01
0.02
0.02
Crude Fat
8.0
8.5
7.8
9.5
9.7
Moisture
80.5
81.7
77.7
82.9
83.3
Ash
0.47
0.45
0.60
0.41
0.38
Vitamin C
16.8
16.5
18.7
16.0
15.5
Total Soluble Solids 8.3
8.8
8.0
9.1
9.7
Titrable Acids
0.02
0.03
0.02
0.03
0.02
pH
6.0
6.0
6.3
6.4
6.5
Crude Protein
4.2
4.3
4.1
4.5
4.6
Carbohydrate
6.8
5.2
9.8
2.7
2.4
3.2.Effect of processing treatment on the chemical characteristics of tigernut milk
products:
The effect of processing treatment on the chemical properties is presented on Table 1.
Crude protein content of the various treatments ranged from 4.6-4.2% and werehigher
than Treculiaafricanaseed milk (3.85%) and soy milk (3.20%) (Onweluzo and Nwakalor,
2009). Previous work suggested that tigernut milk could have 8.07% protein (Belewu and
Belewu, 2007). There were no significant differences in non- soaked sample with other
treatment samples in protein contents. Apparently this non differences in protein values
reflected that soaking does not have effect on the milk protein. The various treatment
methods had no significant effect (p>0.05) on the moisture, carbohydrate, fat and
titratable acidity (Table 1). The pH range from 6.3 in non- soaked tiger nut to 6.4 in 24
hours soaked sample showed that the least pH is that of tiger nut soaked at 6 hours. This
low pH is advantageous because it will discourage the growth of pathogens that may
cause gastrointestinal problems. These were comparable to the pH of melon seed milk
(6.25), cowpea milk (6.79) and soymilk (6.6) reported by Akubor (1998); Nnam (2003)
and Onweluzo and Owo (2005) respectively. The non-soaked had lower total solids
7.95% and were significantly different (p<0.05) from other samples. These values were
below the minimum standard for sweetened dairy milk (28%) (FAO/WHO, 2011). The
crude fat extract of the milk samples were within the same range (27.8%-0.7%)and were
below minimum of 8% standard for dairy milk (Codex 2011). Tiger nut itself was
reported to be rich in fat (25.50%) (Belewu and Abdunrin, 2006). The shows no
significant difference between fat in tiger nut tubers and its milk extract.
The result showed that increase in soaking time slightly increased protein, Fat and Crude
fibre ranged at 4.2 - 4.6 for protein, 8.0 – 9.7 for fat and 0.01 – 0.02 for crude fibre. The
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increase could be attributed to leaching of some constituents of the tuber into soaking
water as reported by Oladele et al., (2009). Constituents such as simple sugars and some
anti-nutrients such as tannins and phytic acid are leached into soaking water especially at
above ambient temperature through swollen and raptured cell walls which permeate water
and soluble constituents.
3.2

Ash content

The result revealed that increase in soaking time decreases the ash content valued at 0.49,
0.45, 0.41 and 0.38 for samples A, B, D and E respectively. This decrease in ash could be
attributed to the leaching of some mineral elements into soaking water. Obizoba and
Afii(1991) made a similar observation for Sorghum soaked in water. Sample C showed the
highest ash content because it was not soaked.
3.3

Moisture content

The moisture content from the result was high for all the samples; this could be because of
the amount of water use during milling and extraction of milk from the tigernut.
3.4Carbohydrate content
The carbohydrate content decreased with longer soaking time with the non- soaked sample
presenting a higher carbohydrate content of 9.8. This goes to show milk from non- soaked
tiger nut is carbohydrate because some the dissolvable sugars have leached into the soaked
water of soaked samples.
3.5

pH value

The pH values ranged between 6.0 – 6.5,Udezor, (2012) reported pH of 6.7 for tigernut milk
which showed that tigernut is less acidic and implies that milk prepared from tigernut will be
acceptable to patients with Ulcer and other related problems. This confirms the assertion of
David, (1986) that tigernut is regarded as stimulant and tonic and can be used in the treatment
of indigestion, colic diarrhoea and dysentery.
3.5

Total soluble solids

The total soluble solid ranges between 8.0– 9.7, non-soaked sample C recorded lowest for
total soluble solids and sample E soaked for 24 hours recorded highest for total soluble solids.
This shows that milk extraction is highest at the longest soaking time and therefore increases
yield.
3.6

Vitamin C content

The vitamin C for sample C is highest, valued at 18.7%, Samples A, B, D, and E recorded
decrease in Vitamin C valued at 16.8%, 16.5%, 16% and 15% respectively as soaking time
increases. This could be that soaking affects the Vitamin C content.
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4. CONCLUSION
This study shows that soaking as conditioning significantly affects the yield, proximate and
chemical composition oftigernut. Fat, protein, crude fibre and total soluble solids increased
with increased soaking time while pH, ash content and vitamin C decreased with increased
soaking time. The pH values ranging between 6.0 – 6.45 implies that milk prepared from
conditioned tigernut will be acceptable to patients with Ulcer and other related problems.The
study also revealed that milk extraction is highest at the longest soaking time (24 hours) and
therefore increases yield.
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