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ABSTRACT

Nutrients assay of raw and fermented African Stppl& seeds were evaluated. The proximate
analyses differ (p<0.05) significantly between tmaw (RSA) and processed (FSA)
Chrysophyllum africanum seed in crude protein, lipid, dietary fibore andubdé carbohydrate.
Protein value was 10.13+0.02%, Ash 7.25+0.01%, €rddt 9.72+0.02% and Soluble
carbohydrate 69.45+0.84% for RSA. However, the eslwf 5.55+0.01%, 14.49+0.76%,
4.94+0.07%, 1.19+0.01% and 51.04+0.08% were recbfde Ash, Crude protein, Crude fat,
Crude fibre and Soluble carbohydrate in FSA respelgt Nevertheless, similar observations
were recorded in the concentration of phyto-chelmiedich decreased in all the parameters in
FSA (p<0.05) compared with RSA. The FSA containethtively higher concentration of
minerals than RSA (p>0.05). Generally, there wasgaificant loss of nutrients in processed
seed except crude protein, however, the reductiorthe phyto-toxin in FSA may be an
encouragement coupled with rich nutrients as a corapt of animal feed to replace the
expensive orthodox energy feedstuff.

INTRODUCTION

The nutritional value of any ingredient or feed daa evaluated by biological, chemical and
physical scores (Eddy and Udo, 2004). Chemicalest@s proven to be a vital tool in food
chemistry because it tends to assess the nutiitiahae based on the proximate composition of
the food/feed which includes the protein, carbobselr lipid, moisture, ash and dietary fibre
contents respectively.

Plants are primary sources of medicine, food arelteshused by human on daily basis, their
roots, leaves, fruits and seeds often provide flmwchumans (Amaechi, 2009). The fruits are
main source of minerals, fibre and vitamins whioch iaevitable for human health (Berounmand
and Deokule, 2009).

African star apple @. africanum) popularly called “Agbalumo” among the Yoruba #ilof
Western Nigeria is also known as “Agwaluma” or “alain Hausa and Igbo languages
respectively. It is primarily cultivated for its set fleshy fruits which had been reported as an
excellent source for vitamin C, Iron, thickenerjam and flavours to diets and raw materials to
some manufacturing industries such as resin (Adisa., 2000). Star apple is believed to be
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originated from low-lands of Central America and &/mdian. It is common in both urban and
rural centre in Nigeria especially during the mentsf December through April, when most
orthodox cereals for feed formulation are usuatigree. The ripe fruit is highly perishable, and
deteriorate within 5 days of harvest (Ad&al., 2000).

There has been dart of work on the potential ofséeds/kernels which are often discarded after
leaking the fleshy fruit. This experiment was cawed at investigating the nutritional
potential(s) of the African star apple seeds whth &im of providing baseline information on its
suitability or otherwise as animal feedstuff.

MATERIALSAND METHODS

Sample collection and preparation:- The fruits of African star apple used for thisaas<h were
collected within the college premises of Federdyfechnic, Nekede, Owerri, Nigeria. The fruits
were washed thoroughly under tap, skin peeled badoulp (edible portion) was removed to
expose the seeds. The seeds were dehulled to ettposgesocarp (kernel). The mesocarp was
divided into 2 batches; one portion was sundriechasstar apple (RSA), while the other portion
was added water (3 times the volume of the seedlphlowed to ferment for 3 days. Thereafter,
the supernatant water was decanted and sundriéddays until crispy.

The sundried samples were passed through a meid lblender to produce star apple meals,
packed in air tight bottles and labeled as RSA B84 for raw and fermented star apple meals
respectively. These samples were subjected to dadrgr analyses to determine the chemical
composition and phyto-toxins according to AOAC (@pand Enujiugha and Olubunmi (2003)
respectively.

RESULTSAND DISCUSSION

The results of the proximate and mineral compasibbraw and fermented star apple kernel is
shown in tables 1 and 2 respectively, while tabl@r8sents the anti nutrients of the test
ingredients.

The percentage moisture content of the star appileek (RSA and FSA) ranged between 10.69 —
14.66+0.01%. These values were higher than (9.58pdrted for sweet maize (Cortez and
Altamirano, 1999) and 6% for mango seed kerneln(Zeal; 2005) but lower than the value of
68.42% reported for cassava (Bressani and OrtRQR0he moisture content of any food is an
index of its water activity which is used to measor predict the stability and susceptibility to
microbial contamination (Scott, 1995; Frazier and/$6ff ,2010).

The Crude fat (Ether extract) concentrations wer@#£0.02% and 4.94 +0.07% for RSA and
FSA respectively. These values were higher thafo3@corded for sweet maize (Cortez and
Altamirano, 1999) and 5.08% recorded for raw maseged kernel (Agbabiaka al; 2010). This
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is an indication that African star apple seed hkécontained a moderately high level of calorie
comparable to some conventional feedstuff.

The Crude protein content of RSA was 10.13+0.12%ckvhs lower than the value of

14.49+0.76% found in FSA. The higher Crude prowntent of the FSA is attributed to the
increase in build-up and effect of single celleccnoibes responsible for fermentation. Similar
result was observed when cassava peel was ferm@tega and Obilor, 1993; Ezeronye, 2001;
Ubalua and Ezeronye, 2008).

However, the crude protein values recorded in #&xigeriment also showed that African star
apple seed is endowed with crude protein compatabsé®me orthodox energy feedstuffs such
as maize and millet (CP = 9 — 10%) and tigernut @/5%) according to Aduku (1993); Oladele
et al. (2009) and Agbabiaket al.(2012) respectively. Nevertheless, the Nitroger fegtract
(soluble carbohydrate) decreased from 69.45% in RS21.04+0.08% in FSA. The decline was
due to the effect of fermentation process whichvedld the microbes such as yeast and bacteria
to use up the carbohydrate as source of energye(&lgb., 2007).

There were noticeable decline in all the valueshaf anti-nutritional factors found in FSA
compared with RSA (table 3), this may be due todtfiect of fermentation and or leaching of
some poly-phenols (Agbabialkhal., 2011). This experiment also revealed high comaénon of
macro and micro elements than RSA (p>0.05), whsdhttributed to the role of micro-organisms
of fermentation (Broclet al., 1994).

Table 1: Proximate composition of African star a&@Chrysophyllum africanum) .

Nutrients (%) RSA FSA

Moisture 14.66 + 0.01 10.69 +0.01
Ash 7.25+0.01 5.55+0.01
Crude protein 10.13+0.12 14.49 £ 0.76
Crude fat 9.72 +0.02 4.94 + 0.07
Crude fibre 1.22 +0.02 1.19+0.01
Nitrogen free extracts 69.45+0.84 51.04 £ 0.08
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112 Table 2: Mineral Composition of African star applehrysophyllum africanum )
113 Sample Concentration (%)

114  Constituents RSA FSA

115  Sodium 12.54 + 0.02 17.83+0.01
116  Potassium 31.32+0.01 12.17 £ 0.03
117  Calcium 0.54 +£0.01 0.86 +0.01
118  Magnesium 0.39 +0.02 0.71+£0.01
119  Zinc 0.25+0.01 0.44 +£0.01
120 Iron 0.16 +0.01 0.15 +0.02
121 Copper 0.02 +£0.01 0.02 +0.01
122 Manganese 0.05+0.01 0.12+0.01
123 Phosphorus 0.44 £0.01 1.09 £0.01
124

125

126 Table 3: Anti-nutrients of African star appl€krysophyllum africanum) .

127 Sample concentration

128  Chemical Constituents FSA RSA

129  Tannin (mg/1009) 4.87+0.02 10.42+ 0.01
130  Phytate (mg/qg) 9.88+0.12 12.37+0.04
131 Phytin phosphorus (mg/qg) 2.78+0.01 3.48+ 0.02
132 Oxalate (mg/qg) 2.25+ 0.06 4.10+ 0.16
133 Alkaloid (%) 0.85+ 0.07 0.48+ 0.03
134  Saponin (%) 1.25+0.13 0.74+ 0.02
135

136

137
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