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ABSTRACT

Studies were conducted on the proximate composititineral constituents and phytate
contents present in the seeds@felina arborea. The values obtained for protein, fat,
fibre, ash and carbohydrate ranged as follows (&) 79.53, 5.35 - 8.32, 3.22 - 7.14, 2.03
- 3.28 and 82.15 - 71.73 in dehulled and hulle@dseespectively. Ca and Mg were the
abundant minerals in both samples. All other milseveere relatively low. The levels of
phytate were generally high and the seeds had588r of their total phosphorous linked
to phytate. It is also hoped that if these seedsaalequately processed, they would be
good for nutritional purposes especially as livektfeed.

KEYWORDS: Gmelina arborea, proximate composition, mineral ratio, phytate

INTRODUCTION

Gmelina arborea is a large, rapidly growing and deciduous treevds introduced into West Africa from Asia.
It is common in Ghana, Serria Leone and Nigeriae Timber has general utility such as ornamentalksjor
match and paper making, leaves crowd out and kakgjand acts as a good fodder. The roots, leaneBuits
are used medicinally in India (Irvine, 1961). IngKiiia, the tree grows in farms, nurseries and hearesteads,
especially in the South, but has not been fullyleisgd as a food resource. The reason might beusecthere
has not been any research works on the nutritipotntials of the seeds. The available data ohthdtional
composition of the tree of this genus are scarte main target of our research was to study thatioungl
potential of this tree, in order to know if theyuth be used for nutritional purposes.

MATERIALS AND METHODS

Sampling, the samples were collected at Federale@mlof Agriculture, Akure, Ondo State Nigeria. The
samples (100g) were carefully washed in distilledes, one portion (50g) hulled was oven dried 4C60r 6h,
after which the dried seeds were dry-milled intuflin a Kenwood blender, sieved (45mm wire mesid) kept
prior to analyses. The second portion, dehulled pvapared by breaking the pod to remove seedse thege
later treated as in the hulled and kept prior talyses.

Analyses.
Phytate was determined using a combination of twathods. Extraction and precipitation of phytate ever
carried out, while iron in the precipitate was deti@ed by the method of Makower (1970).

Phytate and phytate phosphorous (P) contents waterndined according to the methods of Young Greaves
(1940). Phytate P was calculated as percentageotal P. Total P was determined colorimetrically th
phosphovanadomolybdate methods (AOAC, 1990).
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Table 1 Proxim&omposition of Samples Analyzed (% Dry Weigh@3)i=

Parameter Hulled Dehulled Mean +SD CVY%)
Protein 9.55 7.53 8.39 1.6 19.2
Crude fat 8.32 5.35 6.84 2.1 30.7

Crude fibre | 7.14 3.22 5.18 2.8 53.5

Total ash .28 2.03 2.66 0.9 33.3
Carbohydratg 71.73 82.15 76.94 7.4 9.6

(by

difference}

1= 3 — number of determinatio®CV (%) — coefficient of variation in percent
€100 — protein + fat + fibre + ash.

Table 2 Mineral Comitiosis of Samples Analyzed (mg 1&@dry weightp

Parameter Hulled Dehulled Mean +SD CVY(%)
Calcium 465 440 452.5 17.7 3.9
Potassium | 42 30
Sodium 29 34 36.0 8.5 23.6
Magnesium| 320 350 31.5 3.5 11.2
Iron 6.2 7.3 335.0 21.2 6.3
Mineral
ratio
K/Na 1.45 0.88 6.75 0.8 115
K/Mg 0.13 0.09 1.19 0.40 36.8
Mg/Ca 0.69 0.80 0.11 0.03 25.7
K/Ca 0.09 0.07 0.75 0.08 104
K/(Ca+Mg) | 0.01 0.004 0.08 0.01 17.7
0.07 0.04 60.6

a,bgee footnote Table 1

Proximate composition was determined on all sampleiag methods (AOAC, 1990), Nitrogen was
determined by the micro-kjeldah method (AOAC, 198a) the nitrogen content was converted to prdigin
multiplying by 6.25. Carbohydrate was calculatgdiifference (100 — protein + fat + fiber + ash).

Minerals were analyzed from solutions obtainedradthing samples at 5%D and dissolving them in distilled
water containing a few drops of concentrated HCadi@m and potassium were determined using a flame
photometer, while all other minerals were determiinsing atomic absorption spectrophotometer (Pyiedum

SP 9). All determinations were in triplicate anatistically analyzed using SPSS 10.0 for windows.
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RESULTS AND DISCUSSION

Table 1 contained the values of the proximate caitipa of the hulled and dehulled seeds (%). Pnoteb3-
9.53, fat 5.35-8.32, fibre 3.22-7.14, ash 2.03-3&®&l carbohydrate 82.15-71.73 in dehulled and dulle
respectively. Crude fibre and ash were higher ilebdwdue to the presence of the hull. Results skiotvat the
seeds have good potentials for their use as soofogsod quality feed for livestock animals. Thetgin, ash
fat, fibre compared favourably with many sourcesv@fetable protein, cotton and pawpaw seeds (G8I31;
Magda 1990).

Table 3: Total phospro(B), phytate P and phytate concentrations (mgi100
dry weighitand phytate P (as % total P) of sample examined.

Parameter Hulled Dehulled eavt +SD CV (%)
Total P 200 240 220 28.3 12.9
Phytate P 160 138 149 15.6 10.4
Phytate 568 489.9 529 55.2 104
Phytate P

(as % total P) 80 57.6 68.8 15.9 23.1

a.8ee footnote Table 1

The values of minerals in the samples (Table Z)edras follows: Calcium 440 - 465 mg 160gotassium 30 -
42 mg 1004, sodium 34 - 29 mg 108g magnesium 350 - 320 mg 10bgnd iron 7.3 - 6.2 mg 106all from
dehulled and hulled seeds respectively. The low Cx#lties observed for Ca (3.9), K (23.6), Na (11\2y,
(6.3) and Fe (11.5) indicated the closeness ofegain their various parameters. The mineral lewelse higher
than those reported by Oyenuga (1968) and McDoetadt] (1988) for cereal by-products, but lower than those
reported for apricots puree (Veial., 1995). Calcium and phosphorus were much hidiaar those reported by
Mtimuni (1995) on grains and seeds. The valuesiobtafor calcium and sodium were lower than those
reported by Agbede and Aletor, (1999) for raw sesfdssucaena. The hulled and dehulled seeds appéatee
good sources of calcium and magnesium and faircesuof potassium, sodium and iron. All mineral asti
(Table 2) were low. They ranged between 0.09 - {tdified) and 0.004 - 0.88 (dehulled). Mineral satabove
certain quantities and proportion may trigger offtaiolic disorders for example, ratios above 8d 22 of
Ca/P and K/Ca+Mg) respectively are capable of imtumetabolic disorders like hypomagnesemia anérsth
(Ugbaja and Omeliko, 1996). A value of 3 to 4 ofNi/in the diet of mammals is considered to be tlstm
adequate in order to obtain a normal retentionrofgins at the growth stages (Guil-Guerreral, 1998). The
Ca/P ratio must be close to 1 for a good Ca amdeRtinal utilization (Beliz and Grosch, 1988).

Table 4.P-value of total P and phytate contents of samples

Parameter P-Value Error

Total P 0.02** 0.2

Phytate P 0.006* 0.3

Phytate 0.006* 0.3

Phytate P as percentag@.001*** 0.3

of total P
* significant at 10.0% level
** significant at 5.0% level
ok significant at 190 level.
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Table 3 depicted the mean results of total P, péyRa phytate and phytate P as percentage ofRoflhe levels
of phytate (mg 1008 were high both in the dehulled and hulled (488 568) respectively. The results were
comparable to levels reported for some lesser-krleguminous crop seeds (Balogun and Fetuga, 1989,

seeds (Trugat al, 1993),Carica papaya and Citrus sinensis seeds (Abulude, 2000), but higher than those
reported for African Yam bean seeds (AYB) (Adepar@601). The two seed preparations had above 50% o
their total P linked to phytate. These results was® comparable to results of vegetables (Abul2f6,l) and
AYB (Adeparusi, 2001), but higher than the resaitssome legumes (Ologhobo and Fetuga, 1984). Rhytat
occurs widely in plant material. It chelates metaisl forms complexes with protein in legumes, ttagticing

the nutritive value. Combination of phytate withogphorous causes deficiency of phosphorous. Twd-tfi
phosphorous in plant is stored in the form of pteytgAdeparusi 2001). The nutritional implication lfjh
phytate P rests on the fact that monogastric asireak phytase, which can break down phytate teass
phosphorous for utilization. There was a significeeduction (P=10.0% level) in the values of phgtaf
dehulled seeds (Table 4).

CONCLUSION

From the analytical results, it is hoped that theseds would be used for nutritional purposes dubeir good
nutritional qualities. The only limitation could liee presence of high phytate content in the seslish may
have significant effects on the utilization of deMat minerals. It is also hoped that if these seadsadequately
processed, they would be good as livestock feed.
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