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ABSTRACT16

17

Aims:The aim of this work was to determine the chemical and phytochemical properties of
Cola acuminata varieties
Place and Duration of Study:Department of Food Science and Technology, Osun State
Polytechnic, Iree, Nigeria, between August 2012 to June 2013
Methodology:The kolanuts (white and red varieties of Cola acuminata) were oven dried at
80°C for 16 h and pulverized into powder. Proximate, mineral and phytochemical analyses
were analyzed using standard methods.
Results:The results showed higher dry matter (91.88 %) in the white variety, ash (4.71 %)
and fat (11.80 %) contents were higher in the red varieties. White variety had higher crude
fibre (10.08 %), protein (10.92 %) and carbohydrate (55.65 %), sugar (2.29 %) and starch
(10.80 %) contents. Carotenoid contents of red varieties (25.90 mg/100g) were higher than
that of white variety. The red variety had higher calcium (734.89 mg/kg), magnesium (486.93
mg/kg) and potassium (360.68 mg/kg) contents while the white variety had higher values in
sodium (78.74 mg/kg) and phosphorus (112.20 mg/kg) contents. Red variety of Cola
acuminata had higher phytate (10.67 mg/100g), phenol (33.50 mg/100g) and flavonoid
(12.13 mg/100g) contents while the white variety had higher values in alkaloid (8.21
mg/100g) and tannin (8.13 mg/100g) contents.
Conclusion:The nutrients in Cola acuminata varieties are comparable to other nuts with
high nutritional values. Apart from the potentials in pharmaceutical company, it could be
explored in food industry for wine and juice production
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1. INTRODUCTION23
Kola nut belongs to the plant family Sterculiaceae, having about 125 species of trees native24
to the tropical rainforests of Africa. Kola is the second most important indigenous cash crop25
in Nigeria [1].The cultivation of kola in Nigeria is ecologically limited to the rain forest zones26
of the South and riverine areas of the Savannah region [2]. Of these species, the most27
common in Nigeria are Cola nitida (Gbanja) with two phenotypic varieties; the white and red28



cultivars, Cola acuminata(Abata) and Garcinacola (Orogbo) and29
Buchholziacoriaceapopularly known as wonderful kola [2]. Kola is an important economic30
cash crop to a significant proportion of Nigerian population who are involved in kola farming,31
trading and industrial utilization [3]. Out of the two major kolanut species cultivated in32
Nigeria, Cola nitidais being traded internationally, while, the consumption of Cola33
acuminatais confined to Southern Nigeria [4]. C. acuminatais frequently used for social and34
religious ceremonies inSouthern and Middle-belt Nigeria. It is characterized by four to six35
cotyledons and mainly used to fulfill traditional roles [5].36
Kolanut has a wide application in the food and pharmaceutical industrials where it is used as37
sources of caffeine in foods and pharmaceutical products [6]. The active principles caffeine,38
theobromine and kolatin prevent sleep, thirst and hunger and also acts as an anti-39
depressant [3, 7]. Kolanut could be utilized in the producing countries to produce value40
added products such as the kola drink and thereby create and increase the income of41
farmers and industrialists in the country [7]. It is also used in the manufacture of dyes and42
cola group of beverage drinks [8].43
Various researchers have studied the nutritive and medicinal values of kolanut[9-44
12].Kanoma et al [13] observed the antifungal activities of aqueous and methanol nut45
extracts of C. nitidaand C. acuminataagainst phytopathogenic fungi. Aikpokpodion et al [14]46
studied the pesticide residue in kolanut while Umoren et al. [15] studied the effects of chronic47
consumption ofkola nut (Cola nitida) and caffeine diets on exploration, anxiety and fear in48
Swiss white mice.Cola nitida had been used for kola drink [7] and other products such as49
wine, soap and dye [1, 16] but work onCola acuminataare limited due to believe that they are50
for social and traditional rite.This work aimed at comparing the chemical and anti-nutritional51
properties of two varieties of Cola acuminata. This would provide nutritive and medicinal52
information of the kola for food and pharmaceutical industries.53

54
2. MATERIAL AND METHODS55
2.1 Materials56
Cola acuminata varieties (red and white) were obtainedin February at Oja-Oba, Osogbo,57
Osun State, Nigeria in year 2012.58

59
2.2 Methods60
Dirt’s and other extraneous materials were removed from the nuts with a stainless steel knife61
and the nuts oven dried at 80°C for 16 h [3]. They were pulverized with a ceramic mortar and62
pestle to powder and the powder used for subsequent analysis.63

64
2.2.1 Biochemical analyses65
Dry matter in Cola acuminata was calculated by drying 100 g of the Cola varieties and 40 oC66
till a constant weight was obtained and the value was expressed in percentage [17]67
Proximate composition (Crude protein, fat, ash and crude fibre contents) analyses was done68
with AOAC methods 920.87, 920.39, 923.03 and 962.09E respectively [18]. A modified69
method of Eric [19] was used for determining the sugar content while starch was determined70
by the titrimetric method of Moorthy and Padmaja [20]. Total carotenoids (mg100g-1) were71
determined by a modified method of Ahmed and Beigh[21] using acetone and petroleum72
ether as extracting solvents and measuring the absorbance at 450nm. Mineral contents were73
done with the methods of Novozamsky et al. [22]74
2.2.2 Phytochemicalanalyses75
The phytate contents of Cola acuminata varieties were determined using the method of76
Dairo[23], alkaloid and tannin were quantified using the method ofAlexis and Georges [24]77
and Obadoni and Ochuko [25] were used for phenol determination. Flavonoid content was78
determined using Boham and Kocipai[26]79

80



2.3Statistical analysis81
The analyses were carried out in triplicate. The mean and standard deviation of the data82
obtained were calculated using SPSS (17.0).83

84
3. RESULTS AND DISCUSSION85

86
Table 1 showed the chemical composition of Cola acumulata varieties. Dry matter content of87
white variety was higher (91.88 %) than the red variety (88.69 %). High dry matter content88
(98.70 %) was reported forBuchholziacoriacea seeds[11].Dry matter contentis important89
since it affects the mouth feel and the texture of the kolanut. Higher dry matter observed90
signified low moisture contents in the powder of Cola acumulata varieties leading to91
improved shelf life of the product.92

93
White variety of Cola acuminata had higher protein (10.92 %) content than red94
variety.Atanda et al. [3] reported higher protein contents of 13.38 % for Cola acuminata95
powder while Ajai et al.[27] reported lower protein content (8.65 %) for Cola acuminata.96
Protein values observed for fresh Cola nitida were 2.63 % by Odebunmi et al. [9] while97
Jayeola[7] reported 8.90 % protein content. Protein contents may depend on factors such as98
species, varieties, location and planting conditions. Protein contents of Cola99
acuminatavarieties were higher than bitter kola (Garcinia kola) (2.48-1.86 %) as reported by100
Odebunmi et al.[9] and Adesuyi et al.[28].101

102
Fat and ash contents ranged from 11.56 to11.80% and 3.67 to 4.71 % respectively with103
higher values in the red variety. There were slight differences in the fat and ash contents of104
the two varieties.Fat contents of Cola acuminatapowder were high when compared105
toBuchholziacoriacea seeds (2.30%)[11]. Fat contents of 10.80 % and 11.90 % were106
observed for Cola acumulata and Cola nitida respectively [3]. High fat content in the kola107
powder may lead to susceptibility to rancidity.108

109
Higher crude fibre (10.08 %) and carbohydrate (55.65 %) contents were observed in the110
white variety of Cola acumulata. Atanda et al. [3] reported crude fibre of 9.68% for Cola111
acumulata and 10.70 % for Cola nitida. The value obtained for white variety was higher than112
the value (7.3 %) reported for Cola nitida[7]. Crude fibre content of2.19 % was observed in113
Buchholziacoriacea seeds [11].Ajai et al [27] reported higher carbohydrate content (64.05 %)114
for Cola acuminata.Carbohydrate contents of Cola acuminata varieties were slightly higher115
than C. millenii(51.54 %) as reported by Ajayi and Ojelere[29]. Carbohydrates are common116
components of foods, both as natural components and as added ingredients. Their use is117
large in terms of both thequantities consumed and the variety of products in which they are118
found[30].Cola acuminata varieties are good source of energy to the body.119

120
White variety of Cola acuminata had higher sugar (2.29 %) and starch (10.80 %) contents121
than the red variety. The sugar contents of Cola acuminata were higher122
thanBuchholziacoriacea (1.14-1.17 %)[11].Cola acumulata contained appreciable amount of123
starch as storage reserves. Starch is the predominant food reserve substance in plants and124
provides 70–80% of the calories consumed by humansworldwide [30]. Starch is an important125
ingredient in various food systems as thickening, gelling and binding agents [31-32].Cola126
acumulata varieties cannot serve as a source of starch for industrial use due to the low127
starch contents when compared to other crops like cereals and roots and tubers.128
.129
Carotenoid (25.90 mg/100g) contents of red variety were higher than white variety.130
Carotenoids act as a powerful antioxidant that neutralizes free radicals and stimulates the131
genes that prevents cells from becoming cancerous [33]. They serve as precursors to132
vitamin A (provitamin A). Rahmathullah et al. [33] and Chakravarty[34] reported that133



consumption of carotene-rich food is a sustainable approach to combat vitamin A deficiency.134
Processing or direct consumption of Cola acumulata varieties could alleviate the problem of135
vitamin A deficiency in our society.136

137
138
139

Table 1: Chemical composition(dry basis) of Cola acuminata powder varieties140

Parameter White Red

Dry matter (%) 91.88±0.21 88.69±0.15

Ash content (%) 3.67±0.10 4.71±0.08

Fat (%) 11.56±0.11 11.80±0.10

Crude fiber (%) 10.08±0.36 9.42±0.24

Crude protein (%) 10.92±0.82 9.83±0.53

Carbohydrate (%) 55.65±0.30 52.93±0.27

Sugar (%) 2.29±0.69 2.20±0.44

Starch (%) 10.80±0.17 9.51±0.20

Carotenoid (mg/100g) 22.12±0.23 25.90±0.16

Mean ± standard deviation141
142

Mineral composition ofCola acuminata varieties are shown in Table 2. Red variety had143
higher potassium (360.68 mk/kg), magnesium (486.93 mg/kg) and calcium (734.89 mg/kg)144
while the white variety had higher values in sodium (78.74 mg/kg) and phosphorus (112.20145
mg/kg). Phosphorus content (180 mg/kg) was reported by Atanda et al. [3] for Cola146
acuminataand higher sodium content was also reported.Potassium, magnesium and calcium147
were also the predominant mineral contents in Cola nitida reported by Odebunmi et al. [9].148
Ajai et al. [27]recorded minerals concentration of 0.60, 0.45, 0.17, 0.09 and 0.25 mg/g for149
calcium, potassium, iron,sodium and magnesium respectively for Cola acuminata.Variations150
in the mineral content values may be due to some factors such as soil type, location, species151
and cultural practices adopted during planting. Cola acuminataserves as source of essential152
mineral contents that are useful for bone formation, aid digestion and maintain body153
processes.154

155
Table 2: Mineral composition of Cola acuminata varieties156

Parameter White Red

Na (mg/kg) 78.74±0.10 63.12±0.14

K (mg/kg) 324.80±0.32 360.68±0.57

Mg (mg/kg) 236.22±0.09 486.93±0.06



Ca (mg/kg) 420.76±0.12 734.89±0.10

P (mg/kg) 112.20±0.11 93.78±0.09

Mean ± standard deviation157
158
159
160

Phytochemical analyses of Cola acuminata are presented in Table 3. Red variety contained161
higher phytate (10.67 mg/100g), phenol (33.50 mg/100g) and flavonoids (12.13 mg/100g)162
contents. White variety had higher tannin (8.13 mg/100g) and alkaloid (8.21 mg/100g)163
contents. Flavonoids, phenolic acids and tannins belong to polyphenol group with anti-164
oxidative properties. Flavonoids are potent water soluble antioxidants and free radical165
scavengers which prevent oxidative cell damage, have strong anticancer activity and protect166
against the different levels of carcinogenesis [12, 36]. They are non-toxic and are found in167
the colouring of plants thusmaking kola nut a potential source of food colorant [3]. In food,168
polyphenols may contribute to the bitterness, astringency, colour, flavour, odour and169
oxidative stability [37-38].Tannins bind to both proteins and carbohydrates and their170
presence can cause browning or other pigmentation problems in both fresh foods and171
processed products [12].The presence of tannin in the plants implies they may have172
astringent properties and in addition, could quicken the healing of wounds and burns [12,173
39].Alkaloids are the most efficient therapeutically significant plant substances. Pure isolated174
alkaloids and their synthetic derivatives are used as basic medicinal agents because of their175
analgesic, antispasmodic and anti-bacterial properties [12].The alkaloid compounds found in176
kola nuts can therefore be useful in pharmaceutical preparations [3, 40]. Phytate forms177
complexes with dietary minerals, especially iron and zinc, and causes mineral-related178
deficiency in humans. Apart from this, it’s consumption provides protection against a variety179
of cancers mediated through anti-oxidation properties, interruption of cellular signal180
transduction, cell cycle inhibition and enhancement of natural killer cells activity [41]. The181
bioactive compounds in Cola acumulataare comparable to Cola nitida,Garcinia cola182
andBuchiacea[11].Therefore, Cola acumulata could be used in pharmaceutical and food183
industry.184

185
186

Table 3: Phytochemical analysis of Cola acuminata varieties187

Parameter White Red

Phytate (mg/100g) 6.52±0.23 10.67±0.19

Tannin  (mg/100g) 8.13±0.07 2.04±0.04

Alkaloid  (mg/100g) 8.21±0.10 6.90±0.09

Phenol  (mg/100g) 15.60±0.28 33.50±0.16

Flavonoids (mg/100g) 6.51±0.09 12.13±0.10



Mean ± standard deviation188
189
190
191
192

4. CONCLUSION193
Cola acuminata varieties (red and white) contained essential nutrients needed for growth194
and development.  The chemical properties of the kolanut compared with other crops and195
the phytochemical properties indicated their importance in pharmaceutical industries.196
Therefore, its uses in food industry could improve the utilization of the kolanut apart from197
using it in social functions.198

199
200

COMPETING INTERESTS201
“Authors have declared that no competing interests exist.”202

203
204

REFERENCES205
206

1 Asogwa EU, Adedeji AR, Oyedokun AV, Otuonye AH, Mokwunye FC and207
Agbongiarhuoyi AE. Strategies for Improving Production and Storage of Kolanuts in208
Nigeria.American-Eurasian Journal of Agriculture & Environmental Sciences 2012;209
12 (1): 37-43, 2012210

2 Adebayo S.A and Oladele O.I. Medicinal Values of Kolanut in Nigeria: Implication211
for Extension Service Delivery. Life Science Journal 2012;9(2): 887-891212

3 Atanda OO, Olutayo, A., Mokwunye, FC.,Oyebanji, A.O and Adegunwa, M.O. The213
quality of Nigerian kola nuts. African Journal of Food Science 2011; 5(17):214
904-909215

4 Adebiyi S, Oluyole KA and Fagbami OO. An assessment of gender involvement in216
crop production: a case of Kola production in Osun state, Nigeria. International217
Journal of Sustainable Crop Production 2009; 4(3):8-11.218

5 Jayeola GO and Akinwale TO.“Utilization of kolanut and cocoa in beverage219
production”, Nutrition and Food Science 2002; 32 (1): 21 – 23220

6 Ajai AI,Ochigbo SS, Jacob JO, Ndamitso MM and Abubakar U. Proximate221
and Mineral Compositions of Different Species of Kolanuts. European Journal of222
Applied Engineering and Scientific Research 2012; 1 (3): 44-47223

7 Jayeola CO. Preliminary studies on the use of kolanuts (Cola nitida) for soft224
drink production. Journal of Food Technology in Africa 2001; 6(1): 25-26.225

8 Ajiboye AO and Afolayan O. The impact of transportation on agricultural production226
in a developing country: a case of kolanut production in Nigeria. International227
Journal of Agricultural Economics and Rural Development 2009; 2(2)228

9 Odebunmi EO, Oluwaniyi OO, Awolola GV and Adediji OD. Proximate and229
nutritional composition of kola nut (Colanitida), bitter cola (Garcinia cola) and230
alligator pepper(Aframomummelegueta). African Journal of Biotechnology 2009; 8231
(2): 308-310232

10 Lamina S, Azeez TO, Subramanian M andAyanaAM. Ergogenic controversies of233
socio-cultural African herbs: A review study on Khat (Catha Edulis) and kola nut234
(ColaSpp). Journal of Health Sciences and Technology 2010; 1: 68-78235

11 Ibrahim TA and Fagbohun ED. Phytochemical and Nutritive Quality of Dried Seeds236
ofBuchholziacoriacea. Greener Journal of Physical Sciences 2012;2 (5): 185-191237

12 Eleazu CO, Eleazu KC, Awa E and ChukwumaSC.Comparative study of the238
phytochemical composition of the leaves of five Nigerian medicinal plants. E3239
Journal of Biotechnology and Pharmaceutical Research 2012; 3(2): 42-46240



13 Kanoma, AI, Muhammad I, Ibrahim  I, Shehu DK, Maishanu HM and  Isah AD.241
Phytochemical Screening of Various Species of Cola Nut Extracts for Antifungal242
Activity against Phytopathogenic Fungi, American Journal of Biology and Life243
Sciences 2014; 2(1): 18-23244

14 Aikpokpodion PE, Oduwole OO and Adebiyi S. Appraisal of Pesticide Residues in245
Kola Nutsobtained from Selected Markets in South Western, Nigeria. Journal of246
Scientific Research & Reports2013; 2(2): 582-597,247

15 Umoren EB, Osim EE and Udoh PB.The comparative effects of chronic248
consumption of kola nut (Cola nitida) and caffeine diets on exploration, anxiety and249
fear in Swiss white mice.International Research Journal of Pharmacy and250
Pharmacology 2011; 1(5): 093-099251

16 Yahaya LE, Hamzat RA, Aroyeun SO and Odufuwa MI. Production of liquid soap252
detergents from the pod husk of kola (Cola nitida) Moor J. Agric. Res. 2002: 3(2):253
252-256254

17 Behera, KK, Maharana T, Sahoo S and Prusti A. Biochemical Quantification of255
protein , Fat, Starch, Crude fibre, Ash and Dry matter content in different Collection256
of Greater Yam (DioscoreaalataL.) found in Orissa. Nature and Science 2009;257
7(7): 24-32258

18 AOAC. Methods of the Association of Official Analysis Chemists.Official methods of259
analysis (15

th
Ed.). Virginia AssocOff Anal Chem USA. 1990260

19 Eric F. Current Protocols in Food Analytical Chemistry. 2001; E1.1.1-E1.1.8.pp 1-8.261
20 Moorthy SN and Padmaja G. A rapid titrimetric method for the determination of262

starch content of cassava tubers. Journal of Root Crops 2002; 28: 31-38.263
21 Ahmed S and Beigh SH. Ascorbic acid, carotenoids, total phenolic content264

and antioxidant activity of various genotypes of Brassica Oleracea encephala.265
Journal of Medical and Biological Sciences 2009; 3 (1): 1-8266

22 Novozamsky I, Houba VJG, Van ECK and Van VW. Plant nitrogen and phosphorus267
in plant tissue, novel digestion technique for multi-element.Plant analysis268
communication in soil science and plant analysis 1983; 14: 239-248.269

23 Dairo FAS. Performance and haematological evaluation of weaner rabbits fed loofah270
gourd seed meal (Luffa cylindrical m.j.roem).African Journal of Food Agriculture271
and Nutritional Development 2008; 8(4): 451-463.272

24 Alexis SD and Georges AN. Classification of some wild yam species tubers of273
Ivory Coast Forest zone. International Journal of Biochemistry Researchand Review274
2012; 2(4): 137-151275

25 Obadoni BOandOchuko PO. Phytochemical studies and comparative efficacy of the276
crude extract of some homostatic plants in Edo and Delta States of Nigeria.277
Global Journal of Pure Applied Sciences 2001;8: 203-208.278

26 Boham AB, Kocipai AC. Flavonoid and condensed tannins from leaves of Hawaiian279
vaccininumvaticulum and vicalycinium. Pacific Science 1994; 48: 458-463.280

27 Ajai  AI, Ochigbo SS, Jacob JO, Ndamitso MM and Abubakar U. Proximate and281
Mineral Compositions of Different Species of Kola nuts. European Journal of Applied282
Engineering and Scientific Research 2012; 1 (3): 44-47283

28 Adesuyi AO, Elumm IK, AdaramolaFBandNwokochaAGM.Nutritional and284
Phytochemical Screening of Garciniakola.Advance Journal of Food Science and285
Technology2012; 4(1): 9-14.286

29 Ajayi IA and Ojelere OO. Phytochemical analysis and mineral element composition287
of ten medicinal plant seeds from South-west Nigeria. New York Science Journal288
2013;6(9): 22-28289

30 BeMiller JN and Whistler RL. Carbohydrate, R. L., in: Fennema, R. O. (Ed.), Food290
Chemistry Marcel Dekker, New York 1996; 158-191.291



31 Thebaudin J Y, Lefebvre A C, Doublier J L, Rheology of starch pastes from starches292
of different origins: Application to starch based sauces. Lebensm.Wiss. U. Technol.293
1998; 31: 354–360.294

32 Abo-El-Fetoh, S. M. Physicochemical properties of starch extracted from different295
sources and their applicationin pudding and white sauce. World J. Dairy Food Sci.296
2010; 5: 173–182.297

33 IITA. Yam carotenoids and health.The Bulletin, No 1922. 2008298
34 Rahmathullah L, Underwood BA, Thulasiraj RC, Ramaswamy MK,299

Rahmathulla R and Babu G. Reduced mortality among children in Southern300
India receiving a small weekly dose of vitamin A.New England Journal of Medicine301
1990; 323:929-935.302

35 Chakravarty I. Food-based strategies to control vitamin A deficiency. In Scrimshaw,303
NS (ed).Food and Nutrition Bulletin2000; 21(2): 135-143304

36 Okwu DE. Phytochemicals and vitamin content of indigenous species of South305
Eastern Nigeria. Journal of Sustainable Agriculture and Environment 2004; 6:306
30-34.307

37 Pandey KB and Rizvi SI. Plant polyphenols as dietary antioxidants in human health308
and disease.Oxidative Mediated Cell Longevity 2009; 2(5): 270–278.309

38 Beckman CH. Phenolic-storing cells: keys to programmed cell death and periderm310
formation in wilt disease resistance and in general defence responses in plants.311
Physiology of  Molecular Plant Pathology 2000; 57:101–110.312

39 FarquarJN .Plant Sterols, their biological effects in human.Handbook of Lipids in313
Nutrition BOCA Rotan HL CRC Press.1996; 101-105.314

40 Olunloyo AO. Fungi associated with stored kola nuts. Nigerian Journal of Agricultural315
Science1979; 1(1): 51-59.316

41 Kumar V, Sinha, AK, Makkar  HPS and Becker K . Dietary roles of phytate and317
phytase in human nutrition: A review. Food Chemistry 2012; 120:  945–959318

319
320
321
322
323
324
325
326
327
328
329
330
331

332
333
334
335
336
337
338
339
340
341
342
343



344
345
346


