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Original Research Article

Evaluation of the nutritional status and acceptability of powdered

reconstituted Kunu-zaki; an index of increasing shelf life

ABSTRACT

Increasing the shelf life of Kunu zaki via conversion to powder form at the same time
retaining its nutritional and sensory acceptability was evaluated on different cereal grains
often used in the production of Kunu (Maize, sorghum, and millet). The grains were bought
from Ibadan Market, sorted carefully after which equal mass (250g) of the sorted grains
where soaked for seven two (72) hours, drained and was milled with the inclusion of other
ingredients as spice. The mixture was sieved to remove the chaff and the liquid portion was
allowed to Sediment after which it the upper layer containing water was decanted and the
sediment layer was further processed to powdered form via drying. Sensory evaluation of the
freshly prepared Kunu and powdered reconstituted prepared kunu was evaluated and
compared. Similarly, the proximate, mineral composition and an assessment to verify any
storage challenges such as insect infestation were investigated. The result obtained show that
the shelf life of Kunu-zaki was elongated from three days to more than six month as a result
of the conversion to powdered form. The sensory evaluation of freshly prepared and
powdered reconstituted Kunu-zaki showed that there is no clear cut significant difference in
the overall acceptability between freshly prepared kunu and powdered reconstituted Kunu.
Sorghum showed a better appearance, color and aroma both in the freshly prepared Kunu and
powdered reconstituted Kunu above the other grains used. The proximate analysis carried
out showed that the processed powdered form of Kunu had a significant increase in protein,
lipid and carbohydrate with a drastic reduction in the moisture content when compared with
the freshly prepared Kunu. Also, Fe, Cu, Zn, Co, Mg are the predominant minerals measured
in mg/100g. It can be concluded that powdered reconstituted Kunu-zaki showed no
significant different in the major nutritional, sensory evaluated properties and proven to have
an elongated shelf life for more than 6months with no insect infestation during storage when
compared to freshly prepared Kunu.

Keywords: Kunu Zaki, Sensory properties, Shelf life, Nutritional evaluation, Insect

infestation, storage
INTRODUCTION

One of the mostly consumed non alcoholic beverages especially in the Northern part of
Nigeria is Kunu Zaki'?, which tend to deteriorate with time owing to its short shelf life* and
has thus, become a concern and difficult to produced in large quantity knowing fully that the
non alcoholic beverage is on high demand due to its quenching properties®, a source of
energy and soothing taste’. The wastage incurred when produced in large quantity has

dramatically reduced the income of the manufacturers. Different grains in the production of
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Kunu Zaki and inclusion of several spices has only been advantageous to the nutritional
enhancement not to its shelf life. Different types of grains in conjunction with spices such as
ginger, black pepper, garlic, red pepper, and clover are commonly used as raw materials.
Examples of grains being used include Millet, sorghum, maize, groundnut amongst others®.
However, the choice of any of these grains is dependent upon its relative abundance in any
location. Consequently, the compound name of Kunu is determined by the grain is made of.
For instance, Kunun-gero is the name for Kunu made from millet, Kunun-dawa for the one
made from sorghum, Kunun-masara for the one from maize, Kunun-acha from hungry rice or
acha, Kunun-shinkafa from rice, Kunun-gyada from groundnut, Kunun-tsamiya from
tamarind, and Kunun-kanwa from potassium hydroxide’. However, different culture in a way
to increase the shelf life of Kunnu involved the use of several processing procedure which
only was successful in only the sensory properties. The major area of concern is the short
shelf life of this drink®. Reasons for this demerit include the unhygienic local technology
being employed, the high moisture level of the product, microorganisms present in the drink
that helps in the fermentation process, rodents and insect pests present in the vicinity during
preparation amongst others®. This study is aimed at addressing this challenge. Hence, Kunu
made from three different sources (i.e. maize, millet, and wheat) were converted into a
powdered form in order to reduce their moisture contents as to increase the shelf life. These
powders were further investigated in term of shelf life, nutritional value and sensory
evaluation. The goal is to ascertain a lasting solution to the spoilage and short shelf life of
Kunu and also to establish the best grain in terms of nutritional, shelf life, titratable acid,

sensory evaluated properties when compared to the conventional mode of production.
Methodology

Production of powdered Kunu

The grains were bought from Ibadan Market, sorted carefully after which equal mass (250g)
of the sorted grains where soaked for seven two (72) hours, drained and was milled with the
inclusion of other ingredients as spice. The mixture was sieved to remove the chaff and the
liquid portion was allowed to Sediment after which the upper layer containing water was
decanted and the sediment layer was further processed to powdered form via drying. The

powdered sample can further be reconstituted to Kunu-zaki
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Mineral Analysis

9ml of concentrated HCI was added into 1.5g of the sample, followed by 3ml of Conc. HNO3
and heated on a hot plate slowly at first, until frothing ceases. Heating was continued until
HNO3 evaporated and white fumes observed. It will be allowed to cool and filtered. This was
diluted and made up to 100ml with distilled water. The following elements were determined
using atomic absorption spectrophotometer. The elements are calcium, chromium, manganese
copper, zinc, iron, magnesium and nickel, potassium, Cobalt, Molybdenum, Selenium,

vanadium.

Proximate composition

Estimations were made of nitrogen (as an index of crude protein), water, fat, ash, and crude
fiber. When the total was subtracted from 100%, the difference was termed carbohydrate by
difference. Determination of the moisture content, ash, and crude fat followed the method of
AOAC (2005)*. Crude fiber determination followed the method of Pearson (1981)'".
Estimation of nitrogen content was by the Kjeldahl method multiplied by 6.25, the nitrogen-

protein factor to convert to crude protein.
Crude fiber

Two grams of the sample was transferred into a 1 L conical flask. One hundred milliliters of
sulfuric acid (0.255 mol/L) was heated to boiling and then introduced into the conical flask
containing the sample. The contents were then boiled for 30 min, ensuring that the level of
the acid was maintained by the addition of distilled water. After 30 min, the contents were
then filtered through a muslin cloth held in a funnel. The residue was rinsed thoroughly until
its washing was no longer acidic to litmus. The residue was then transferred into a conical
flask. One hundred milliliters of sodium hydroxide (0.313 mol/L) was then brought to boil
and then introduced into the conical flask containing the sample. The contents were then
boiled for 30 min, ensuring that the level of the acid was maintained by the addition of

distilled water. After 30 min, the contents were then filtered through a muslin cloth held in a

funnel. The residue was rinsed thoroughly until its washing was no er alkali. The residue

»

was then introduced into an already dried crucible and ashed at 600“C= 200°C.

Sensory evaluation
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The 9-point hedonic scale assessment and the paired comparison tests were used as described
by Larmond 1977". A total number of 30 staff of the Nigerian stored products research
institute and industrial training student of the university of Ibadan were selected based on
their familiarity with Kunu zaki, The panelists scored coded drinks in terms of degree of
liking to taste, color, and aroma. The 9-point hedonic scale used by the panelists for the
evaluation ranged from 1 to 9 representing “extremely dislike” to “extremely like”. The
coded samples were served in clean, transparent cups at room temperature 25°C. Water was

given to each panelist for oral rinsing in between tasting of the samples.

Result

The proximate analys@mied out on the powdered Kunu showed a similar nutritional status
with the freshly prepared non- powdered-kunu. Although the observable difference was seen
in the moisture and carbohydrate content while there was no significant difference in protein,
lipid, ash and crude fibre. Powdered Sorghum also showed the highest amount (%) of protein,
lipid and Ash when compared with other grains which is also closely related to the freshly

prepared non powdered kunu.

Table 1: Proximate analysis of powdered reconstituted Kunu zaki (P-Kunu) and freshly
prepared non powdered Kunu (F-kunu) produced from three different grains
(Sorghum, maize and millet)

Proximate P. Maize F. Maize P. Sorghum F. Sorghum P. Millet F. millet
Moisture 9.240.09*  39.2+0.09° 9.3+0.08°  38.3+0.08" 8.9+0.09° 38.9+0.09°
Protein 12.3+0.09" 15.3+0.09a 14.5+0.09° 17.5+0.09° 11.240.09¢ 14.2+0.09°
Lipid 1.3£0.08"  1.270.08" 1.940.09°  1.9£0.09" 1.7+0.08" 1.7+0.08"
Ash 2.840.08"  2.77+0.08° 3.840.08*  3.84+0.08" 1.940.08* 1.9+0.08"
Crude fibre 3.1+0.08"  8.13+0.08" 2.7+0.08*  7.7+0.08° 3.4+0.08°  8.4+0.08"
Carbohydrate ~ 71.4+0.08" 33.4+0.08° 68.4+0.08" 30.8+0.08" 72.9+0.12" 34.96+0.12°

Means with same superscript indicate no significant different at 5% for the attribute
*P.maize, P. sorghum, P. millet= Powdered Kunu from maize, Sorghum and millet

*F.maize, F. sorghum, F. millet= freshly prepared Kunu not converted to powdered form
(conventional mode of traditional preparation of Kunu) produced from maize, Sorghum and
millet

The result findings on the sensory properties of powdered reconstituted Kunu and

conventional mode of freshly prepared Kunu produced from different grains showed a similar

overall acceptability with sorghum having an appealing aroma and a pleasing appearance for
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both powdered reconstituted Kunu and conventional mode of freshly prepared. Similarly,
aroma, taste and color of millet was found to have no significant different in Kunu from the
powdered form and the conventional preparation. The overall acceptability for both powdered
reconstituted and conventional mode of preparation was in favor of sorghum when compared

with the other grains used.
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Fig 1: Sensory properties of powdered reconstituted Kunu and conventional mode of
freshly prepared Kunu produced from three different grains

Having being monitored for the emergence of insect pests in the powdered samples of Kunu,
the result is presented in the table below. The outcome of the investigation revealed no
occurrence and development of flour beetles in the powdered Kunu produced from Maize,
Millet and Sorghum.

Table 2: Emergence of flour beetles in different powdered grains stored for 6 months
for reconstitution into Kunu (Nigerian Non-alcoholic beverage)

Sample T. castaneum C. cephalonica T. confusum

Powder Maize
Powder millet
Powder Sorghum

—|_ = presence of flour beetles

= Absence of flour beetles

T. castaneum = Tribolium castaneum (Herbst)
C. cephalonica = Corcyra cephalonica (Stainton)

T. confusum =Tribolium confusum (J. du Val)


Sreenivas
Comment on Text
Discuss here only

Sreenivas
Comment on Text
mkae as italics

Sreenivas
Comment on Text
make as italics


161
162
163
164
165

166
167
168
169
170
171
172

173
174

175
176
177
178
179
180

181

182
183
184
185
186
187
188
189
190
191
192
193
194
195
196

Mineral composition of Kunu zaki converted to powder form produced from three different
grains (Sorghum, maize and millet) showed a commendable erythropoietin potentials with
high amount of Fe, Cu, Co, which are minerals associated with erythropoiesis. Also, the
amount of calcium and potassium of the three grains are estimable for several regulation of

body system such as the electrolyte regulation and the blood pressure.

Table 4: Mineral composition of Kunu zaki converted to powder form produced from
three different grains (Sorghum, maize and millet)

Minerals Maize Sorghum Millet

Cobalt (mg/100g) 0.010:£0.00° 0.02:0.03° 0.017+0.003*
Iron (mg/100g) 6.41+£0.04 14.71+0.05 7.154+0.06°
Zinc (mg/100g) 0.27+0.02° 0.53+0.03" 0.47+0.004°
Copper (mg/100g) 0.17+0.03* 0.50:£0.06" 0.37+0.03"
Calcium (mg/100g) 92.0+2.89° 76.0£16" 101.67+2.23¢
Magnesium (mg/100g) 2.47+0.02° 4.37+0.08" 1.91£0.04%
Potassium (mg/100g) 26.67+1.67" 35.00+0.00° 38.33+1.67°

Means with same superscript indicate no significant different at 5% for the attribute

Discussion

Low shelf life and spoilage of food commodities have been the bane of productivity in the
tropics. This could be attributed to high temperature and humidity of the region which
enhances the activities of microbes and pest organisms in storage environment'®. This has
constituted a clog in the wheel of exportation in agrarian countries like Nigeria. In a bid to
addressing this challenge, effort was made in the present study to convert the freshly prepared
Kunu drinks (produced from three different grains) into powdered form. After 6 months on
the shelf, these powders were reconstituted and their organoleptic properties and nutritional
status were evaluated and compared with those of freshly prepared Kunu (produced from
three different grains). The result showed that the sensory attributes of the powdered
reconstituted kunu was not significantly different from those of the freshly prepared drinks.
This is in consonance with the result of the proximate analysis which shows no significant
difference except in terms of moisture and carbohydrate content. From the forgoing, one may
assert that the period of storage did not negatively affect the macro nutrients of the powdered
sample. The low moisture content of Kunu-powdered could have discouraged the growth of

microbes thereby enabling it to be in storage for six months'*. On the other hand, the increase
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in carbohydrate could have resulted from the degradation of polysaccharides inherent in the
powders into monosaccharides like glucose and sucrose. It could also be as a result of
increase in amylose content". Since the dietary fats function to increase food palatability'®,
the lipid contents of the powdered coupled with its increased carbohydrate could have made
the reconstituted drinks appealing to consumers. This is why the reconstituted kunu powder
drink as related to the conventional mode of freshly prepared would be a good source of
energy. Moreover, the powdered Kunu was observed to be free from insect pest while being
kept in tightly closed glass containers for over 6 months. The drying process employed in the
conversion of freshly produced Kunu into powdered form could have helped disinfested the
commodities from any insect developmental stage. This is in agreement with the assertion of
Ofuya and Lale 2001'" who stated that temperature has an important quantitative effect upon
insect development. Appert also stated that temperature in excess of 35 are lethal for certain
speciesM. The thickness of the glass container could have also prevented any pest from
chewing its way into the commodities. However, in terms of mineral composition, the
reconstituted kunu powder drinks were observed to be significantly different from one
another. In fact, Kunu-sorghum was observed to have the highest composition of all the
minerals investigated except Calcium (76.0+16) which was observed to be relatively more in
Millet (101.6742.23) and maize (92.0+2.89). This finding is in line with the work done by
Ogungbemi et al. 2017 on freshly made Kunu drinks (prepared from maize, millet and
sorghum) but with one striking difference'®. This difference is found in the mineral
composition of the reconstituted kunu-sorghum powder. Our study revealed this particular
powder to be richer in micronutrients compared to when freshly prepared. This could be as a
result of some intrinsic chemical reactions leading to the release of more cations of medicinal
benefits. Hence, the reconstituted kunu-sorghum powder could be said to be more nutritious
that other kunu drinks. These micro nutrients are constituent of bones, teeth, blood, muscles,
hair and nerve cells and according to Rumeza et al. 2006 they are very important and

essential ingredients of diet required for normal metabolic activities of body tissues'”.

Conclusion

It can be concluded that powdered reconstituted Kunu-zaki showed no significant different in
the major nutritional, sensory evaluated properties and proven to have an elongated shelf life
for more than 6months with no insect infestation during storage when compared to freshly

prepared Kunu.


Sreenivas
Sticky Note
make as difference

Sreenivas
Comment on Text
leave space before this


229
230
231
232
233
234
235
236
237
238
239
240
241
242
243
244
245
246
247
248
249
250
251
252
253
254
255
256
257
258
259
260

261
262

REFERENCES

1.

Adejuyitan, J.A., Adelakun O.E, Olaniyan S.A and Popoola F.I, (2008). Evaluating
the. quality characteristics of kunu produced by dry-milled sorghum. African Journal of
Biotechnology, 7(13): 2244-2247.

Ayo J.A. (1998). Effect of C.farinosa on the Quality of Kunun zaki. M.Sc. Thesis.

Enugu

State University. Enugu, Nigeria.

3.

Adeyemi, LLA., Umar, S. (1994). Effect of method of manufacture on the quantity

characteristics of Kunu-zaki a millet based beverage. Nigeria food Journal. 12: 34-40.

4.

Elmahmood, A.M and J.H. Doughari, 2007. Microbial quality assessment of Kunu

zaki

bevereages sold in griei town of Adamawa State, Nigeria. African Journal of food

Science,

pp: 011-015.

5.

Ayo J.A., Ayo V.A., Yelmi B., Onuoha G. and Ikani M.O. (2013). Effect of

preservatives on

microbiological qualities of kunu zaki. Int. J. Agric. Sci. Res. Vol. 2(5), pp. 124-130.

6.

10.

11.
12.

Ikpoh, 1.S., Lennox, J. A., Ekpo, L.LA., Agbo, B. E., Henshaw E. E. and Udoekong, N.S.
(2013). Microbial Quality Assessment Of Kunu Beverage Locally Prepared And
Hawked In Calabar, Cross River State, Nigeria. Glob. J. Biodivers. Sci. Manag., 3(1): 58-61.
Maduegwe E.P. (1995). Assessment of Production Practices ad Evaluation of Product
Characteristics of Kunun-zaki. Unpublished. B.Sc. Thesis, Department of Food Science and
Technology, University of Agriculture, Makurdi Benue State.

Kordylas, J.M. (1991). Processing and Preservation of Tropical and Subtropical
Foods. Published by Macmillam Education Ltd. London.

Ikpoh, L.S., Lennox, J. A., Ekpo, LA., Agbo, B. E., Henshaw E. E. and Udoekong,
N.S. (2013). Microbial Quality Assessment of Kunu Beverage Locally Prepared and
Hawked In Calabar, Cross River State, Nigeria. Glob. J. Biodivers. Sci. Manag., 3(1):
58-61.

AOAC Official methods of analysis. 15™ Association of Official Analysis Chemist,
Washinton D.C. 2005: 774-784.

Pearson D. The chemical analysis of foods. 7™ edition. Longman Group Ltd; 1976.

Larmond, E. (1977). Laboratory methods for sensory evaluation of food. Research
Branch, Canada Dept. of Agriculture.


Sreenivas
Comment on Text
numbered references mentioned in introduction, methods and discussion 
should be given in square bracket [ ]

 
type the references properly 


UNDER PEER REVI EW

263
264
265

266
267
268
269
270
271
272
273
274
275
276
277
278
279
280
281
282
283
284

285

286

13. De Lima, C.P.F. (1987). Insect pests and postharvest problems in the tropics. Insect
Science and
its Application 8, 673-676.

14. Appert, J. (1987). The storage of food grains and seeds. Macmillan Publishers Ltd.,

London. 146pp.

15. Gong K.J. and Chen L.R. (2013). Characterization of carbohydrates and their

metabolizing enzymes related to the eating quality of postharvest fresh waxy corn. J

Food Biochem. 34:619-627

16. Antia B.S., Akpan E.J.,, Okon P.A. and Umoren .U (2006). Nutritive and Anti-

Nutritive Evaluation of sweet Potatoes (lpomoea batatas) Leaves. Pakistan Journal of

Nutrition 5(2): 166-168.

17. Ofuya T.I and Lale N.E.S. (2001). Pests of stored Cereals and Pulses in Nigeria, biology,

ecology and control. Dave Collins Ltd., Akure, Nigeria.

18. Ogungbemi K Alejo A.O., llesanmi F.F., Ishola D.T., Afolabi A.A , and Zaka K.O.
(2017), "Sensory, Shelf-Life and Nutritional Evaluation of Kunu (Nigeria Non-
Alcoholic Beverage) Produced From Different Grains", International Journal of

Research Studies in Agricultural Sciences (IJRSAS), vol. 3, no. 9, pp. 20-25, 2017.

http://dx.doi.org/10.20431/2454-6224. 0309004

19. Rumeza H., Zafar 1., Mudassar 1., Shaheena H. and Masooma R. (2006). Use of

vegetales as nutritional food: role in human health. Journal of Agricultural and

Biological Science. Vol.1, No.1, July 2006.

Appendix

Powdered kunu-Sorghum

Pictorial representation of Kunuconverted to powdered rorm.





