Proximate, mineral and antinutritional composition of fermented slimy kolanut(Cola verticillata)

husk and white shell.

Authors name, institution and email: Fabunmi, T. B and Arotupin, D. J. Federal University of

Technology, P.M.B 704 Akure. Ondo State Nigeria. Miobiology Department

olaitanbunkolami@yahoo.com

ABSTRACT

This study evaluates the proximate, mineral amtghatritional composition of slimy kolanut
husk and white shell also known as obi olooyo imlba language, a tribe in Nigeria. The samples were
subjected to liquid and solid state fermentatiod aeredried, milled, sieved and analysed.Unferntente
samples served as the control. The analyses ezl/dad presence of protein, fiber, ash, fat, moéséand
carbohydrate, with observed reduction in fiber eantfor proximate analyses. Magnesium, potassium
and calcium measured in percentage were observied more prominent among the minerals analysed
for. Other minerals determined were sodium, phogpdron and zinc. Antinutritional analysesshowed
the presence of phytate, oxalate, tannin, alkalBaljonoid and cyanide.There was an increase and
decrease in the nutritional and antinutritional position of the samples respectively, when compared
with the control samples. Thestudy has shown thatsamplescan be used in the fortification of ahim

feeds.
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INTRODUCTION

Kolanut seeds has found usefulness in some indadwor the production of commodities such
as drugs, wines beverages, liquid soap and forronlapf animal feed just to mention a few
(Olubamiwat al., 2002). The husk and white shell on the other haaxllieen regarded as waste until
recently, when its nutritive quality was report€liyokun and Olulokun, 1999; Babatunde and Hamzat,

2005). Kolanut husk was analysed for its nutritredue by Hamzat and Adeola, 2011for the formulation



of poultry feeds.The waste wasnutritive but conetlidhat it's not suitable for poultry feed due t® i
high fiber content. A study carried out by Arotumnal.(2012) on microorganisms, proximate and
antinutrient content o€ola nitida white shell also indicated the nutritive valuekofanut white shell,

showing that these agro-wastes can find usefulness

In the agricultural sector, tonnes of waste areegged yearly and they are ignored causing
nuisance to the environment resulting to enviroradgpollution and aesthetic nuisance(Ubalua, 2007).
These wastes pose a disposal problem and will beemore problematic with increase in industrial
production without converting the waste to usefuis.Limitations to the use of crop waste include;
low digestibility, low protein content and excessierude fiber (Abdel-Azim, 2011). Fermentation has
been identified as a technique that is inexpen@ivéne detoxification and increase in protein gyabf
some of such products (Ubalua, 2007). Classificatibis based mainly on the type of substrate been
used. The bioactive compounds have been found fordduced more in the solid state fermentation

while some others are produced more in the ligt@tefermentation (Subramaniyam, 2012)

The objective of this study is to analyse for theritive values present in husk and white shell
of slimy kolanut.Liquid and solid state fermentatiwere employed to increase the nutritive valuetand
reduce the limitation of excessive crude fiber, igestibility and low protein attributed to crogsidue
or waste. The analyses were carried out to proaltenative for materials used in the production or

fortification of animal feeds.

MATERIALS AND METHODS
Sample collection and preparation

Kola nut was obtained from a farm in llogbo EkEkiti state and transported to the laboratory
for analysis. The kolanut was rinsed to get ridarfid particles after which the nut was removed fitoen
pods using sterile knife. The white shell was reetb¥rom the kola seed by soaking in water for 24
hours. The samples were then fermented for ten, ddigs which they were dried, grounded, sieved and

analysed.



Determination of proximate composition of the sampds

Proximate composition which include; moisture, &udibre, ash, crude protein and
carbohydrates were determined by the methods afddestion of Official Analytical Chemists (AOAC,

2000).

Fermentation procedure

Five hundred grams of husk and three hundred graimshite shell of the species were
weighted into clean bowls with lids labelled apprately. The samples was subjected to liquid arid so
state fermentation for ten days. For the liguidestarmentation, one thousand five hundred (1500ml)
and one thousand (1000ml) milliliters of distilleater was used to ferment the husk and white shell
samples respectively. For solid state fermentatisater was not introduced into the samples. The
samples were just weighed and covered in bowelgeiordays. The fermented samples were dried,

grounded and sieved for analyses

Determination of mineral content of kolanut husk ard white shell samples

The mineral composition of samples was determinediét-ashing method followed by reading
of the level of mineral. Triplicate sample of oneam each were weighed into porcelain crucible and
placed in muffle furnace. The temperature was dagsadually to 45%C. The sample was ashed at %50
for 5 - 6 hours. After cooling to room temperatuttee ash was dissolved in one millilitre (I ml) @5
HNO;. The sample volume was made up to 100ml and el k&f mineral present was analyzed by
Atomic absorption spectrophotometer Buck 201 VGR AL, 2005).

Antinutrient determination
Determination of Tannin of kolanut husk and white $iell samples

Gravimetric determination of tannin was done acitwydo the method of Makketr al. (1993).
Zero-point-two millilitres (0 20ml) of the kolantitusk and white shell samples were weighed into test
tubes and tannin was extracted in ten millilitr#@nGl) 70% acetone. The test tubes were then pliaced

cold water bath for 10minutes to allow for complebgraction of tannin. Zero-point-two millilitres



(0.2ml) was filtered into test tubes and made uprte millilitre (1ml) with distilled water. Two-paot-
five millilitres (2.5ml) of 20% NaCO; and zero-point-five millilitres (0.5ml) with diskdd water were
added and the content was mixed properly. Theisalutas incubated for 45min at room temperature to
develop colour (blue colour). The absorbent of esaimples were read at wavelength 700nm using a
Coring colorimeter 253, Corning Ltd, Essex, England
Determination of phytate of kolanut husk and whiteshell samples

Phytate was determined according to the methodooinly and Greaves (1990). Four grams (4Q)
of the kolanut husk and white shell samples wakesban one hundred millilitres (100ml) of 2% HClrfo
3 hours and then filtered, twenty-five millilitré25ml) of the filtrate was placed in a conical KaFive
millilitres (5ml) of 0.3% ammonium thiocyannate (MFCN) solution was added as indicator and diluted
with distilled water. This was titrated with standaFeC} solution until a brownish yellow colour
persisted for 5minutes.
Determination of oxalate of kolanut husk and whiteshell samples

The determination was done according to the mettidday and Underwood (1986). One gram
(1g) of the kolanut husk and white shell samplesevpdaced into labelled plastic bottles followedthg
addition of seventy-five millilitres (75ml) of $$0,. The content was mixed properly and allowed to
extract for one hour with constant agitation usaingechanical shaker. This was then filtered anatyve
five millilitres (25ml) of the filtrate was titratewith zero-point-one millilitres (0.1ml) of KMnQwhile
hot (80 — 96C ) until a purple colour was observed. The titatue was then multiplied by 0.9004 to give
the result expressed as mg/g.
Flavonoid determination of kolanut husk and white &ell samples

Ten grams (10g) of the kolanut husk and white skathples were extracted repeatedly with
100ml of 80% aqueous methanol at room temperaiire whole solution was filtered through what man
filter paper No 42 (125mm). The filtrate was lattemnsferred into a crucible and evaporated intmesg
over a water bath and weighed to a constant wéRgittam and Kocipal-Abyazanb, 1994).

Alkaloid determination of kolanut husk and white skell samples



Five grams of the kolanut husk and white shell damprere weighed into a 250ml beaker and
two hundred millilitres (200ml) of 10% acetic adgidethanol was added, covered and allowed to dtand
four hours to allow it extract. This was filtereddafiltrate was placed in a water bath to allow it
concentrate to one quarter of the original voluie.the concentrated samples, ammonium hydroxide
was added drop wisely until the precipitation wampleted. The whole solution was allowed to settle
and the precipitated was collected and washed diitite ammonium hydroxide and then filtered. The
residue is the alkaloid which was dried and weigfi¢atborne, 1973).

Determination of cyanide of kolanut husk and whiteshell samples

Four grams (4g) of kolanut husk and white shell Has were soaked in a mixture of forty
millilitres (40ml) of distilled water and two militres (2ml) of orthorphosphoric acid. The samphese
thoroughly mixed and covered and left overnightr@m temperature. Forty-five millilitres of the
distillate was collected in a receiving flask canitag four millilitres (4ml) distilled water containg one
gram (1g) of sodium hydroxide pellet. The distélatas transferred into 50ml volumetric flask andlena
up with distilled water. Twenty millilitres (20mbf the distillate was collected and then placedhi
conical flask and one-point-six millilitres (1.6mbf 5% potassium iodine solution was added to the

samples and titrated against AgN@OAC, 2005).

RESULTS

Proximate composition of fermented and unfermeftedtrol) Cola verticillata husk and white
shell were observed to be significantly differerten compared (Table 1). In comparing the values of
the fermented and unfermented (control) samplesk hand white shell samples subjected to liquidestat
fermentation had more nutritive and lesser antitivgr value as compared to those subjected to solid

state fermentation.

Table 2 shows mineral analysis carried out on driedled and grounded fermented and
unfermented (control) husk and white shell samplestassium (K %), phosphorus (P %) and

magnesium (Mg %) were observed to be higher indated husk samples as compared to unfermented



(control) husk samples. These same minerals wesereéd to be higher in the unfermented (control)
white shellsamples as compared to the fermentedeWh the other hand, husk and white shell samples
subjected to solid state fermentation had highkmiwga (Ca), iron (Fe) and zinc (Zn) content thaosi

subjected to liquid state fermentation.

Reduction was observed inphytate (mg/g), tannirn/gingnd cyanide (mg/g) content of the husk
and white shell samples under both methods of fetatien. An increase was observed in oxalate (mg/g)
content of samples fermented when compared witleroénted (control) samples while alkaloid and

flavonoid increased in samples subjected to ligtéde fermentation as presented in Table 3.



Table 1: Proximate composition of fermented and ufiermented husk and white shell

Samples Moisture (%) Fat (%) Fibre (%) Ash (%) otPin (%) CHO (%)

Husk LF 11.85%+0.035 6.336+0.100 10.39%:0.096 6.433:0.099 6.726+0.200  58.276+0.095
Husk SF 11.856-0.076 7.666+0.140 12.53%0.059 7.306:0.090 5.360+0.130  55.28%+0.129
Husk UF 4.236+0.060 7.006+0.981 19.06'#0.059 10.108:0.092 4.127+0.055  55.477+0.891
White shell LF~ 10.408:0.089  4.616+0.020 8.066+0.061 5.278+0.200 8.436:t0.125  63.215+0.186
White shell SF 10.428:0.050 5.156+0.140 10.07%0.078 7.506:0.120 4.047+0.042  62.81%+0.081
White shell UF  4.478:0.110 4.8306+0.020 12.286-0.115 10.04%:0.050 2.256:0.090  66.116:0.040

Note: values followed by similar alphabet along the same column are not significantly different at P<0.05

KEY

LF- liquid state fermentation

CHO- carbohydrate

SF- solid state fentation

UF — Unfermented



Table2: Mineral analysis of fermented and unfermengd dried kolanut husk and shell and infusion

Samples Na (%) K (%) P (%) Mg (%) Ca (%) Fe (ppm) Zn (ppm)

Husk LF 0.50%0.006  7.648:0.130  0.25%0.025  9.03&0.023  4.066+0.076 0.633:0.029 1.44%:0.040
Husk SF 0.49%:0.010  9.1030.080  0.258:0.000  9.206:0.303  5.508:0.090 1.34%:0.309 1.626:0.104
Husk UF 0.516:0.086  5.653:0.181  0.263:0.015  11.0680.070  5.106+0.390 0.963:0.075 1.098-0.080
White shell LF 0.60%0.049  5.480+0.227  0.328&0.035  7.006+0.290  2.108-0.390 0.436+0.053 1.35%0.439
White shell SF 0.8260.222  6.42%0.271  0.39%0.035  7.997+0.045  3.008:0.272 1.5330.542 1.776:0.080
White shell UF 0.4330.189  7.726:0.220  0.476:0.030  10.008:0.280  2.23%-0.899 1.316+0.445 1.326£0.270

Note: values followed by similar alphabet along the same column are not significantly different at P<0.05

KEY

LF- liquid state fermentation

Na- sodium

Fe- iron

K-potassium

Zn- zinc

SF- solid state fentation

P- phosphorus

UF — Not fermented

Mg- magnes{Tan calcium

ppm- part per million



Table 3: Antinutritional component of fermented andunfermented dried kolanut husk and shell

Samples Phytate (mg/g) Oxalate Tannin Alkaloid Flavonoid Cyanide(mg/qg)
(ma/q) (ma/q) (ma/q) (ma/q)
Husk LF 43.1%:0.26 0.76+0.07 4.17+0.10 0.07+0.01 0.07+0.01 2.18+0.07
Husk SF 48.4%0.26 0.55+0.06 4.26+0.66 0.02+0.01 0.02+0.00 2.24+0.41
Husk UF 53.36:0.36 0.52:0.07  5.46:0.11 0.03:0.00 0.03:0.01 3.26+0.03
White shell LF~ 28.1%+0.33 0.76+0.03 4.26+0.07 0.08+0.02 0.08+0.01 4.34+0.18
White shell SF 28.3%0.68 0.72+0.08 3.31+0.42 0.04+0.01 0.05+0.01 4.34+0.08
White shell UF  35.18:0.29 0.6$+0.03 5.31+0.35 0.07+0.01 0.08+0.01 4.44+0.19

Note: values followed by similar alphabet along the same column are not significantly different at P<0.05

KEY

LF- liquid state fermentation

SF- solid state fentation

UF — Not fermented (control)



DISCUSSION

High moisture content reported in the study cowdddbe to intake of water during fermentation
by the process of imbibition. This allows for thength of microorganisms thus enabling them to make
use of nutrients in the husk sample, reducing theient but allows and facilitates movement and
exchange of nutrient between cells (Charles and G2§9). This suggests that the period of fermentat
should be reduced.Production of extra cellular eresy by microorganisms could be the resulting effect
of high fat content (Akindahurgi al., 1999),also fat contentof samples subjected toidigstate
fermentation is lower probably due to its wash ib@ infusion. High ash content observed for
unfermented samples could be pointing to the faatt the kolanut husk and white shell has a reasenab
guantity of mineral elements and also, could be tduaetabolic activities of organisms involved et

fermentation process (Kuforiji, 2006).

Fibre content of the fermented samples which waemled to be high could be attributed to the
fermentation process. This is because during fetatien, carbohydrate including cellulose, pectin,
lignocelluloses and starch are broken down by fating microorganisms. The microorganisms use them
as their sole carbon source, converting it to nii@obiomass thereby reducing the fiber contenthef
sample (Bamidele, 2001). Decrease in fibre conteight be attributed to production of various

lignocelluloses enzymes by the fermenting micropigias (Jonathan, 2012).

Secretion of certain proteineous extra cellulalyeres into fermenting medium, their breakdown
and subsequent metabolism might be the reasondmgased protein content of the samples. It alstdco
be as a result of hydrolysis of starch into glucasd its use by organisms as carbon source (Alényel
2003). Structural proteins being an integral pamicrobial cells of organisms involved in fermetina

could increase protein content of the samples ¢Far2000).

Reduction of carbohydrate during fermentation aseoled in the fermented samples could be as
a result of utilization of sugar and its bioconvens This generates energy for cell metabolism rayri
fermentation, thereby enhancing microbial growthi(Rult and Tewe, 2001; Obettel., 2007). Increase
in carbohydrate as recorded in few cases of feradesamples in this study could be an indication tha
most of the microorganisms involved in the ferméatamight have produced metabolites which are
carbohydrates (Gabriel, 2009).

Magnesiumwhich was observed to be the most prorhimémeralin the study has been reported
to be an activator of many enzyme systems and aiafmelectrical potential of the nerves (Ajibeyal.,

2013). It is of benefit therefore that magnesiunhigh in the husk and white shell samples. Incréase
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mineral content of the samples as reported couldiu®eto break down of some plant compound by
microorganisms, thereby releasing such minerals raddction might be due to the microorganism’s

ability to assimilate (use) such minerals (Abolo2@].1).

Antinutrients are natural or synthetic compoundst ihterfere with the absorption of nutrients.
One common example is phytic acid which forms iabld complexes with calcium, zinc, iron and
copper (Gilani, 2005). Tannin chelate metals ardlices the absorption of nutrients and also inhibits
digestive enzymes and may also precipitate pratéfasvever, tannins have anticancer properties, so
drinks such as green tea that contain large amairiteese compounds might be good for the health of
some people despite its antinutritional propertgd&her, 2003). Phytate reduction could be attribtde

the action of enzyme released by microorganisms.

The ability of microorganisms to break down tannives been attributed to the secretion of
tannase, an enzyme capable of catalyzing gallatano gallic acid and glucose (Mingshu
al.,2006).The environment influence the morphology erdression of compounds in plants and those
particular compounds may be produced only at getiaies or under certain conditions (Mebal .,
2009, Ogbe, 2012). This could be the reason foatians in antinutritional composition of fermented

and unfermented samples in the study.
CONCLUSION

The nutritional composition of the sample increaaad the antinutritional composition reduced
considerably. The effect of fermentation was pesitin the samples especially liquid state fermantat
as compared to solid state fermentation. Kolamskland white shell could be used to substituteesom
guantity of grains/cereals used for the productibanimal feed or its formulation, and also coudused

to fortify animal feed to increase its nutritiomplality or value.
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