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Abstract
Ceiba pentandra leaves were harvested one week after new leaves emerged and four weeks after, from three locations
in Akure, southwestern Nigeria. The leaf samples were either sun-dried or parboiled before and grinding into powder
for analysis of proximate, mineral and some anti-nutritional contents on dry matter basis. Protein content ranged
from 14.35 to 31.90%; ash, 4.00 to 6.60%; fat 9.10 to 11.70%; fibre, 8.60 to 15.50% and carbohydrate, 43.34 to
54.75%. Mineral analysis (mg/100g) showed that sodium ranged from 54.0 to 100.2; potassium, 94.0 to 156.2;
calcium, 40.0 to 80.1; magnesium, 23.9 to 48.0; phosphorus 50.0 to 132.8; and nitrogen, 243.8 to 493.4. Antinutritional analysis in (mg/100g) showed that tannin ranged from 0.25 to 0.49 to phytin from 0.55 to 0.89. The results
showed that the mineral contents were generally higher in the mature leaves than in the young leaves, while protein
content is higher in the young leaves than in the mature leaves. Tannin and phytin contents were generally low
ranging from 0.39 to 0.45 and 0.53 to 0.59 (mg/100g). C. pentandra can be a very good source of protein and
minerals and has potential as raw material for the production of animal feeds.

Introduction
Kapok (Ceiba pentandra) is a distinctive tree widely found in the lowland rainforest zone, especially in secondary
forests. Also, it can be found planted near villages in the savanna zone. The tree grows up to 60 high and 8
girths. The leaf is a compound digitate with 8-10 leaflets and measures 5 –18.3 cm long by 1.8 – 4.6 cm wide.
C. pentandra is used in various ways. Generally, as a vegetable, the shoots and young leaves are
consumed in both fresh and dry forms. The leaves and shoots are also used as fodder, medicinal potion, ornamental
and plant fibre. C. pentandra leaves are produced during the dry season when other vegetables are scarce and
expensive. The local women preserve the young leaves by parboiling and sun-drying, grinding and packing in
nylon bags, while the mature leaves are only sun-dried, ground before packing in nylon bags. The mature
leaves can be preserved up to a period of six months.
With daily increase in the level of awareness of the dietary roles of vegetables, and increasing population
consequent demand for both leaf and fruit vegetables, there is apparently a need to supplement cultivated
vegetables with those locally sourced from the wild. Many researchers have worked on common and some
under-utilized vegetables in Nigeria (Gomes, 1982; Gbile, 1983; Amoo, 1998; Olaleye and Ola, 2001). However,
no research has been carried out to determine the nutritional qualities of C. pentandra that is locally consumed
but not commercially exploited. Therefore, this work is aimed at assessing the chemical composition and
nutritive significance of the leaf of this vegetable.
Materials and Methods
Sample Collection and Preparation
Young C. pentandra leaves were harvested one week after new leaves emerged while mature leaves were
harvested four weeks after. Samples were collected from three locations in Akure, southwestern Nigeria. Selection
was done by quartering method. The mature leaves were processed in two forms: (i) sun-dried and ground into
powder form (ii) parboiled, dried and ground into powder form. These materials were analyzed for proximate
composition, minerals levels of some and anti-nutritional factors, using standard methods.
Chemical Analysis
Ash content was determined gravimetrically, 2 g samples were ashed at 500oC in muffle furnace according to
the method described by Sadasivan and Manickam (1996). Crude fibre and fat were determined using the
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method of Pearson (1976). Protein was determined using method described by Foss Tecator (1997)in which 3
g samples were digested using K SO + CuSO as catalyst mixture. The digests were steam-distilled into boric
acid and titrated with standard Molarity/Normality HCl. Protein content was obtained by multiplying the
percentage nitrogen with 6.25. Carbohydrate was obtained by difference i.e. 100 (percentage ash, fat, fibre and
protein) Tel (1984) and AOAC (2005).
Mineral content was determined from the analysis of the ash obtained. The ash dissolved in 10 ml of
10% HCl, filtered and made up to 100ml with 0.01% HCl (IITA, 1979). Sodium and potassium were determined
using flame emission spectrophotometer, (Model Jenwey PFP7) calcium and magnesium by atomic absorption
spectrophotometer (Model 210 VC) and phosphorus by using spectrophotometer (Model Navaspect II). The
yellow colour was developed using the procedure described by IITA (1979). Tannin and phytic acid were
determined using the methods described by Charyam (1980).
Results
The summary of the comparative proximate composition of both the unparboiled and parboiled young leaves
and mature leaves is presented in Table 1. The ash contents of both unparboiled, parboiled and mature leaves
were 4.30 ± 0.30, 5.90 ± 0.20 and 6.30 ± 0.50 g/100 g dry sample. These values fall within the range of ash
contents reported for sorrel leaves by Olusola and Zebulon (1993). Fat contents were 10.40 ± 0.70, 9.90 ± 0.80
and 10.00 ± 0.90, g/100 g for young and mature leaves respectively. The ash, fat and fibre contents were
generally higher in mature leaves than in young leaves, while fat and fibre contents were lower in parboiled
leaves than in unparboiled leaves. The crude protein contents were 28.88 ± 1.20, 30.81 ± 1.10 and 15.25 ± 0.90
g/100 g for unparboiled young leaves parboiled young leaves and mature leaves, respectively. There values are
high compared with other leaf vegetables (Martin and Rubert 1975; Gbile, 1983). There is no appreciable
difference, between young leaves parboiled and unparboiled .
Table 2 shows the mineral composition of C. pentandra. The values are higher than what was reported
in edible leaves of the tropics by Martin and Rubert (1975), Ogbalu et al. (2004) and Abulude, et al. (2004).
These will be beneficial to the body especially calcium in the bone formation. The levels of tannin and phytin
are very low, and compare favourably with those in other green vegetables (Cheryan, 1980).

Table 1. Proximate composition g/100 g of Ceiba Pentandra leaves
Proximate
Component
Ash
Fat
Fibre
Protein
Carbohydrate

Young Leaves
(unparboiled)
4.30 ± 0.30
10.40 ± 0.70
10.00 ± 0.90
28.88 ± 1.20
46.42 ± 1.30

Young Leaves
Parboiled
5.90 ± 0.20
9.90 ± 0.80
9.05 ± 0.90
30.81 ± 1.10
44.34 ± 1.00

Mature Leaves
6.30 ± 0.50
10.9 ± 0.80
14.25 ± 0.90
15.25 ± 0.90
53.25 ± 1.50

Table 2. Mineral composition of tannin and Phytin acid content (mg/100 g, SE) C. pentandra leaves.
Mineral/
Antinutrients

Young Leaves
(unparboiled)

Young Leaves
(Parboiled)

Mature Leaves

Sodium
Potassium
Calcium
Magnesium
Phosphorus
Nitrogen
Tannin
Phytin

55 ± 0.1
94 ± 0.0
40 0.0
24 ± 0.1
133 ± 0.2
462 ± 0.3
0.42 ± 0.03
0.57 ± 0.04

64 ± 0.1
74 ± 0.1
56 ± 0.0
34 ± 0.0
117 ± 0.2
493 ± 0.4
0.25 ± 0.03
0.55 ± 0.04

100 ± 0.2
156 ± 0.2
80 ± 0.1
48 ± 0.0
50 ± 0.0
244 ± 0.2
0.49 ± 0.03
0.89 ± 0.05

Chemical composition and nutritive significance

The results of this study show that C. pentandra can be a very good source of protein and minerals
which are essential nutrients for normal growth. It also has the potential to be used as raw material for
the production of animal feeds.
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