Comunicazioni brevi

The nutritive value of Baobab fruit (Andasonia digitata)
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VALORE NUTRIZIONALE DEL FRUTTO DI BAOBAB (Andasonia digitata)

N seme, la polpa polverizzata ed if guscio del frulto di Andasonia digitata sono statt
io presentan basso confenuio di umiditd (6,124 0,14, 6,21 002, 3,11 017 nispetiivamental; incilre il guscio presenta

che la polpa ed il

un conlenuto i ceneri (4,21 0,31} ¢ di ibra grezza (353 + 0,47) pid elevalo di quetio del seme o deila

i ad analisi chimiche standard. Sia il seme

poipa. If contenuio df proleina grezza

nal seme & 21,42 = 034 mentre nella polpa @ nel guscic & rispelivamente 1080 +0.30 & 241 +0,17.
Prolina @ valing sono gii amminoacidi fimitanli, Laho color gialio pailide estratio dal seme con una résa di 1751 0,13 presenta lg¢ seguenti
i *

8641 +064.

of aciditd 7,79 + 0.33, numeva of saponifi-

caratteristiche fisico-chimiche: numavo ol perossidi 5,14 £ 0,12,

cazione 132,68 + 2,14, acidi grassi liberi £40 = 0,18 Nell'olio sono stati

determminati 8 acidi grassi: g insaturi rappresentano I'62% del tofale.

Neila poipa sono stali defermimali 5 zuccheri: glucosio, frutfosio, saccarosio, maltosio e raffinosio (4362 + 0,17 del carboidrali tolali]. 1 minge-
rali @ pid elevato valore nutrizionale nel seme sono i potassio, il metalia predominante (174 £ 0419100 g} ed Il sodio (1,64 + 0,18}, Valori

simili sono stan rilevatl nel guscio & nella polpa.

The sead, powdery pulp and hard husk ol Andasonia digifata fruit have been subjected to standard chemical analysis. The rasults show
thal there is a low molsture content in the seed, pulp and hard husk, 612 014, 621 +002, and 311 £0.17 respactively, In addition, the
husk with an ash content of 421 =031 and a crude fibre value of 353+ 047, were much higher than the seed and puip.

The crude prolein content of the seed was high, 21.42 =034 while that of the pulp and husk were 10:90.& 030 and 2.41 2017 respectively.

Proling and valine were the limiting amino ackds.

The light yeliow oil extracted from the seed yielded 1751 =013 and had 1he

ide value 514 £ 012,

h h l p peroxid
odine value BE.41 £ 064, acid value 7.79 2 0.33, sapanification value |32.68¢2.14.1rse tatty acid 640+ 0.18, Eight faity acids were datected
in the oil with unsaturated acid accounting for 82% of the total fatty acids.
The five types of sugar identified in the pulp were glucose, fructase, sucrose, maliose, and raffinase. The sugars accounted for 4362017

of the carbohydrates

The most nulrilimall;f valuable minerals in the seeds were polassium, the most predominant metal 17.4 + 0418100 g, foliowed by sodium

164 =0.18. A similar trend was recorded in the husk and pulp.

INTRODUCTION

Andasonia digitata also known as Baobab, belongs to the
plant family called Bombaceae. The pulp is edible and makes
a refreshing drink with water. Irvine [1] reported that the drink
has been used locally in treating fever, haemoptysis and diar-
rhea. It has also been reported to be used in thinning thick
quinea corn dough o a thin gruel *Fura-de-nona”™

The protein extract in the seed and pulp examined for the
amino acid distribution, it is expected that this study will open

a hannel on the of the whole fruit of this
plant.
MATERIAL AND METHODS

by the Fulani it dnd samplé prép

and Hausa in Nigeria and other West African ies [1].

Like many other fruits, lons of Baobab fruits rot and waste
away annually despite their high nutritional value and taste.
More than 929 of the fruit remain unprocessed in Nigeria an-
nually.

“The Baobab tree is a tall tree which reaches a haight of 910
metres. The fruit is big, and varies in shape from spherical
to oblong, and also varies in weight. On cracking the hard
husk, the inner material contains the seed which is embed-
ded in a whitish aciduous pulp, which, when dried, is regard-
ed as “cream of tana’

Baboons love the fruit, tearing open the hardy woody shell
1o get to the pulp, so destroying a lot of the fruit [1].

When the pulp is roasted and dissolved in salty water it is
used 1o coagulate the latex of ceara rubber in East Africa [2].

We are ing the industrial ion of locally availabl

Baobab fruits were collected randomly from the tree at the
University Farm and a village near the school. The fruits were
cracked, the seed and pulp were separated. The woody husk,
powdery pulp and seed were stored in different containers at
4°C prior to the analysis. The pulp, woody back and seed were
ground separately to a fine powder form.

Analylical method

Moisture, ash, crude fibre and crude protein were deter-
mined by standard methods described in the AOAC [3]. Starch
was quantified by Clegg method [4], The sugar content in the
seed and pulp was determined using the thin layer chromatog-
raphy by a method ibed earlier [5]. The carbohydrate frac-
tion was for free sugar, waler soluble polysaccha-

but little known and underutilized fruits, and the Andasonia
digitata, which has been neglected for so long, has great
potential value and requires further studies.

This paper considers th | compaosition of the woo-
dy husk and pewdery pulp and seed ol Andasonia digitala.

riche and starch in the seed, and pulp sugars were extracted
using the p dure of il [6] and g using
dinitrosalicylic acid method [7].

The seed proteins were hydrolysed in a sealed tube with
BMHCI for 24 hours at 110°C [8]. The amina acid content was

The nutritionally valuable minerals in the ash are
whilst the physico-chemical properties of the seed oil are de-
terminad.
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by an ic amino acid while oil ex-
traction was carried out on the seed and pulp using a soxhlet
extractor with petraleum ether (40-60°C) for & hours.

an



TABLE | - Proximate chemical composilion of Boabab fruit

The fatty acid composition of the oil was analysed by gas
aphy. 2 g of the oil after saponification with 0.5M

from the ples by
weighing 2 g uf the samples into a crucible followed by dry
ashing at 525°C for 5 hours. Two drops of conc. HNOa were
added at the end of the drying treatment and returned into the
furnace for a further 4 hours.

The residual white ash was dissolved in 5 cm? conc HNOa.
This was quantitatively transferred ino a 100 ml standard flask,
5% of lanthanium chloride was added to suppress interfer-
ances and the solution made wp to mark with distilled-
deionised water. Sodium and potassium were determined with
flame photometer (Corning model 45). Other metals were de-

by atomic (Pye Unicam

The methods used for the physico-chemical analysis of the
oil were those recommended by the official method of AGAC
[3]. The characteristics determined are: iodine value, saponifi-
cation value, free fatty acid, acid value, peroxide value, un-
saponifiable matter, refractive index, and specific gravity.

a7z

Mean = 50 ethanolic potassium hydroxide (30 mi) for 3 hours was react-
ed wllh 2MHz504 to liberate fatty acids after separation of un-
Fropartne Boed ik e matter with di The fatty acids were con-
verted lo methyl ather by refluxing with dry methedol (5 ml)
Moisture 6122014 821002 anzo17 and 1% HzS0s for 2 hours and subsequently analysed by Pye
o 17514013 | 4282013 | 4012107 Unicam GLC, using diethylene glycol succinate (DEGS 15%)
Crude protein 2142+034 1080 + 030 241 x0T on B0-200 Chromosorb W salid support, The column injection,
Crude fibre 7152001 621 £041 3532047 detector and oven temperature were 185, 200 and 205°C
Carbohydrate 716+ 004 4521 4017 2168 £036 respectively. Nitrogen was used as carrier gas at a flow rate
Ash 215070 186 + 064 42103 of 45 miimin
Energy T804 B20.47 590.21
Mean + 5D of the three dimensions BESULIS ANDHDISCUSSICH
Table | 1 the of
TABLEN - P g of inseedand  Ihe seed, pulp and husk of Baobab fruit, The moisture con-
pulp tent of the seed pulp and husk are guite low, 612+0.14,
£.23+002 and 311 £0.17 respectively.
Mean < 50 The moisture of the husk and pulp did not vary significantly
wilh time compared to the moisture in the seed which steadi-
Diogs ol parbohycins Sewd Ful Iy over a period of time. This could be an advan-
tage for the shell life of the frult. The ash content of the seed,
Sugars 5414004 43622017 pulp and husk are 2154070, 1984084 and 4.21 2031
Glucose 184.£0.16 847 £081 respectively. The high ash content of the husk made it rather
Fructose 4324007 17934 0.78 unsuitable for mixing with animal feed while the ash content
Sucrose 031 +£0.36 1021 £034 of the seed and pulp was still within the limits recommended
Maitosa ND (] for poultry and cattle feeding.
Soluble polysaccharide 12364014 1021 2017 This is further enhanced by the high carbohydrate content
Starch 6248 001 4810022 of between 37.16 + 0.04 to 45.21 +0.17. Carbohydrates make up
Other polysaccharides 14.36 + 000 ND more than 82% of the starch content as shown in the table
II. This means that it could be good source of starch for hu-
fr celactabl i man consumption and/or industrial starch. Table Il also rev-
HeL ool te:fotlon detecting i) eals that batween 10.12 and 12.36 of the seed and pulp are
water-soluble polysaccharide and between 4810 and 62.48 of
TABLE Il - Physi of Baobab seed oll  the carbohydrate are reducing sugars. Fructose, glucose and
sucrose which are detected in the free sugar fraction of the
Properties Mean =50 in the pulp, the sweel laste
of the pulp.
Ak valise 779033 Soxhiet extraction of the seed with petroleum ether (Bp
Sodird Gl & e 064 40-60°) gave a light yellow oil of about 1751 +0.13, This com-
i 3 o b o pared wall with some of the oll seeds [9, 10]. The ol from the
Paciide yalte Ehaot husk and pulp was very low and could not be of any commer-
Saponification value 13268204 cial Thi of the
Unsapanificable 327 2047 seed oil are pmsenled in table Ili.
Free latty acids 8484018 The iodine value of | lhe seed oll 82.41 064 is an indication
Specilic gravity 0837 +000 of the high fatty acids and is simi-
Refractive index 14573 far to that of olive oll (81. 1} The frae fatty acids were 6.48 + 018
Colour Light yeliow while the acid value was 7.79 +0.33 mg/KOH g-'. The free
Frea hydrocarbons ND acid and acid value were higher than the limil recommended

for virgin er non virgin edible oils and fats by C standard (0.8%
for free fatty acid and 4.0 mngOH g for acid value). It is
these two that the suitability of an oil
for edibility or industrial use. Like other oils from Monkey Pod
[10] and Bliphia sapida seeds |5, oleic acid was the major fatty
acid (58.71) followed by linoleic acid (23.25). Palmitic acid was
the most abundan saturated fatty acid. Linoleic and oleic acids
could be uselul in the pi of certain icals [11].

Thacmdeprmhmrmm of the seed was 21.42 + 0.34 while
that of the pulp and husk were 10.90&0.30 and 241 +017

e seed with cowpea,

chick bean and Ilma bean [10, 11] but im! than soybean,
351%, FAO-WHO 1873 [12].

Table IV smmad the thirteen amino acids thaﬂ were detect-

Vali

ed by two per
proline were the most limiting amino acids whil
abundant were lysine (17.38), cystein (12.63), argini
leucine (7.48) and Isoleucine (7.10) in the seed. The amino acid
in the pulp followed a similar pattern. This result is of immense
importance as the seed and the pulp could be used as an ef-
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TABLE IV - Fatty acid composition of Baobab seed oil

TABLE VI - Nutritionally valusble minerals of ash in the seed, pulp
and husk

Fatty acids G ion, S
Mean « S0
Oleic (C18:1) 5871 Elernent Seed Pulp Husk
Lingteic (C18:2) 2325
Linotenic (C18:3) BA7 Patassium 174041 | 2312003 | 3422017
Gadodeic (C20:1) as4 Sodium 164018 | 186201 | 21107
Pelmitolelc C16:1) 165 Calcium 0534002 | 0064013 | 1424041
Myristic (C14:0) 146 lIran 18«10 | 347Tx10 | 464x10
:'"‘.'“‘égg’r’ vy Magnesium 020+004 | 0104000 | 0064001
uric (12 Zinc 091+001 | 064+ 0432004
Manganese 284x10% | 27x107 | 436x107
Copper 536x107 | 714x107 | B31x10?
::;LE,;';,';;""' —_— intha protsin o | Phosphorus 149104 | 318x10 | B49x10+
Concentration gi1o0 g
AmG AR Sewd Pul ficient 10 cereal protein. Cereal protein like sor-
2 ghum and corn, that are deficient in some essential amino
:'f:f‘;_‘:‘;’;?é' ?_fg g?f acids, could be used as a supplement particularly in animal
s * fead.
Luocine e ‘;x :‘;; he mineral of the seed and pulp cal-
Lysing rs) e P culated as mg/i00 g of the dry weight are in table V. Potassi-
m&;:‘:ﬁ: 710 1073 um and sodium were the most abundant with a concentration
Methionine (MET) 594 492 of 1.74 =041 and 164 + (.18 in the seed and a similar trended
Cystine (CYS) 12563 123 was recorded for the puld and husk, )
Phenylalanine (#HE) 518 an Despite the fact that there is no RDA for potassium and so-
Glutamic ackd (GLY 210 402 dium it is recommended that the intake should be the same
Valine (vaL) 076 043 to counteract tha effect of sodium in raising blood pressure
Threonine (TH) 1684 296 (FAQ 1986) [13]. Therefore the use of the pulp as a sugar con-
Tyrosine (TYR) 362 a2 centrate must be subject to toxicological fsmdiea Howum the
Tryplophan (TRP) 264 149 plgseu:cf::; valuable minerals in the fruit make it suitable as
animal A
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