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STUDIES ON KOLA TISSUE CULTURE I:
Protocols for Establishing IKola Tissues in vitro
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Abstract

The micropropagation of Cola nitida (Vent.) Schott and Endlicher by means of tissue culture was
investigated to provide baseline information on the requirements for the survival of kola tissues and
organs in vitro. Investigations were conducted on development of sterilization protocols, and medium
selection and modification. The best sterilization procedure was established with the step-wise
treatment of 70% ethanol, for 20 seconds and 10% (w/v) CaOC], for 10 minutes..The use of modified
Murashige-Skoog (MS) medium (without Zn and Cu eclements) as basal medium was found as
appropriate as the original MS medium, for explants' survival. The appropriate antioxidant technique
was also established with 10mgl-1 ascorbic acid.

Introduction

The I-~'~ tree is a tree crop of tropical and subtropical countries and belongs to the genus Cola in the
fami’  erculiaceae. There are about 90 species, C. nitida and C. acuminata (P. Beauv.) Schott and
Endl. are cultivated as plantation crop strictly and only in West Africa countries because of the
importance of their nuts.

Kola nut is rich in caffein (1,3,7-trimethyl-xanthine), theobromine (3,7-dimethyl-xanthine) and a
glycoside, kolannin (Eijnatten, 1969) and becuase these alkaloids have stimulatory effects on man,
kola nut 1s used as a masticatory and stimulant (Eijnatten 1969, 1973). Thus, it could be grouped
under non-alcoholic caffein beverage crops with coffee (Coffea spp.) and cocoa (Theobroma cacao
L.). Kola nut is used for traditional activities especially rituals and social ocassions such as naming,
marriage and funneral ceremonies (Eiynatten, 1969). In Europe and the United States of America,

kola nut 1s used to produce several pharmaceutical drugs, liqueurs and confectioneries (Egbe and
Oladokun, 1987).

Kola trade has increased over time since its inception as early as the nineteenth century. The
sustained increase in demand of kola has led to greater interest in 1t as a tree crop. A survey of
available literature revealed that research work on the plant has been uncoordinated and inconclusive.
As far as I know, there is no previous report on kola in vitro studies as there are for cocoa, tea and
coffee. Recently, Esan (1992) stressed the need for the application of tissue culture techniques to all
economic tree crops for the conservation of genetic resources and for the multiplication of superior
plant individual and the progenies. However, before such techniques are exploited fully for
commercial purposes, it is essential that baseline information on the responses of different tissue
types and explants on various growth media be assembled. It is therefore the aim of this work to
imvestigate the requirements for the survival of kola tissues and organs in vitro The term "kola" is
commonly used to refer both to the "nut" which is the embryo as well as to the tree. This is adopted
1n this paper.
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Table 1. Chemical composition of concentrated stock solutions and molar concentration of nutrients
in the modified MS medium used for kola tissue culture.

CUNSULUCHLS CUNCEHLIAUOoN 11 ml Stock Concentration In Finai
Stock Solution (GI'Y) | Solution Per Medium ( Mg 1'") MM
11 Medium
Macronutrient |
KNO3 95.0 1900.00 18.8
NH4NO3 82.5 20 1650.00 20.6
CaClpH»0 22.0 440.00 3.0
Macronutrient 11
MgSO4.7H70 11.5 20 370.00 1.5
Macronutrient I11
KHoPO4 8.5 20 170 1.25
Micronutrients *
MnS04.4H70 22.3 223 0.1
H3B03 6.2 6.2 0.1
KI 0.83 1 0.83 0.005
NapyMo04.2H20 0.25 0.025 0.001
CoClp.6H70 0.25 0.025 0.0001
Fe-Solution
FeS04.7H20 5.57 1 27.85 0.1
NapEDTA 7.45 37.25 0.1
Vitamins
Glycine 2.0 2.0 0.025
Nicotinic acid 0.5 0.5 0.004
1
Pyridoxine HCL 0.5 0.5 0.002
Thiamine HCL 0.4 0.4 0.001
Ascorbic acid 10 10.0
Carbon source
Sucrose 30,000.00 87.7

*Excluded as basal salt modification (i) ZnS04.7H70 at 8.6 mgl-1 medium
(i1) CuS04.5H70 at 0.025 mgl-1 medium.
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foregoing, AS at 10 mgl-1 has been adopted as the appropriate antioxidant for preventing
accumulation of phenolics in C. nitida. Other antioxidants like Polyvinylpyrrolidone (PVP) and 1/2
strength MS medium (with | g myo-inositol), for the reduction of phenolic oxidation and prevention
of necrosis of explants, respectively have been reported (Egnin et. al., 1998).

There was no significant difference among treatments with respect to the two basal media (Table 11})
Hence, the modified MS medium was forthwith adopted for other subsequent studies. This adoption
does not mean an aberration, other suitable media excluded Cu and Zn elements in their formula
(Morel, 1964). This would reduce, to some extent, the cost of medium preparation. Holme-Hansen
et. al. (1954) also stressed that Cu and Mo are optional addenda of nutrient medium for plant growth.

Table III. Effect of activated charcoal and ascorbic acid on the prevention of accumulation of
phenolic products on cut surfaces of kola leaf explants.

Viable explants (percentage # mean +SD)

Antioxidant

Ms| mdMS2
Activated charcoal
0.0% 00.0+0.0¢ 00.0+0.0¢
0.1% 72.3+2.5b 72.6+2.9b
0.3% 96.3+1.58 96.0+1.0a
0.5% 96.6+1.2a 96.3+0.64
0.7% 96.3+1.58 96.6+1.54
1.0% 97.6+0.63 98.0+1.0a
Ascorbic acid (mgl'])
0.0 00.0+0.0f 00.0+0.0f
2.0 49.0+1.7¢ 49.6+2.1¢
4.0 64.3+1.5d 64.0+1.0d
6.0 70.3+2.5C 71.0+2.0C
8.0 89.3+1.2b 88.3+2.1b
10.0 98.3+5.84 98.3+1.2a

Means under a treatment having the same letter are not statistically significant (p = 0.05) according to
Tukey's studentized range (HSD) test.

lMurashighe-Skoog (1962) medium basal salt mixture including vitamins.
2Modified Murashige-Skoog (1962) medium which lacks Cu and Zn elements.

Conclusion

The findings of this investigation have provided baseline information upon which future in vitro
studies on kola can be based. Inspite of the inherent accumulation of phenolics which constitutes the
problem facing kola tissue culture, appropriate tissue types and appropriatc package of medium
requirements for their survival and callus induction have been successfully established.
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