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pSTRACT - eral compositions of .
The P,oxlfﬂﬂ:}eojj" ;;Il:irc’id: O;:-,:'!;ss’féot’l_s f)f Tamarindus indica whole seed and seed kernel were determined using
') methods. obrained from five local gavernment areas in Zone A of Niger State. Nigeria. The

sandar

Jis obtain in percentages were: moisture, 8.00x0.71, ash. 3.75+0.30. crude lipid 9.80+0.30, crude fibre 3.40+0.10,

crude protein 25, ];:0/55) Curbc;h_vdmrt-. 57.85+0.30, organic marter 96.25+0.02 and dry matter 92.00+0.60 respectively
o 3’;51? the seed kernel, 17.630.30, 4.88+0.30, 7.8340.30, 2.23x0.10, 23.4740.40, 63.5920.30
and 8_a; - ,.] , ”t:ere‘ieccjr.-!_cd for the nfm'x.rure, ash, crude lipid, crude fibre, crude protein, carbohydrate,
and dry matter  respectively. The mineral constituents in mg/100g were sodium, 36.50+0.10; potassium.

15.00+0.25; magnesium, 20.45£0.23; ne, 1.00+0.21; iron, 69.00+0.10; manganese, 245+0.38;
ssium ratio was 0.82 while the

97.1240.10
orgﬂﬂic matter

44.40.20: calcium,
hosphorits 10.60.15; copper. 1.50=0.02 but lead was not detecred. The sodiun/pota

ca!cium/pha5417}“’“‘j s ]‘J‘? for the whole seed. The seed kemnels on the other hand had14.40+0.15, 55.50+0.12,
20.00£0.13. 169:00?.':')-43» 6-(?(910-04. 97.30+0.42, 240.0+0.11, 18.2620.15, and 0.20+0.01mg/100g respectively for sodium,
ptassium, calcim, magnesium, inc, iron, manganese, phosphorus and copper respeciively. The sodium/potassiuma
ca!cium/phosphorus ratios were 0.26 and 1.09 respectively. Lead was not detected in the Lernels. The results indicated
that, removal of seed coat increased the mineral contents while the whole seeds had higher proximate compositions.

Key words: proximate composition. mineral contents, Tamrindus indica L. whole seed and seed kernel.

eglected as a result of unconscious

plants have been n
reduced their development and

Food and Agricultural Organization has projected that, biases which have greatly
f food insecurity is addressed by spread in Africa [10].
will be Tamarindus indica L
Nigeria. Its fruits are called “dara
Hausa, in Yoruba “ajadbon” and in “Igbo icheku oyibo™.
It grows naturally in many tropical and sub-tropical
African regions. In Niger State, Tamarindus indica
grows wild in back yards, road sides or waste lands and
bears fruits when common fruits are not available [11].
It provides seeds during dry season, the ime when most
5 households are often faced with food insecurity [12].
countnes., suffer from “hidden hunger” manifested by During this tme, s fruits are frequently consumed
mineral and vitamin deficiencies lf.J,],'Tms regional food directly or used for making local foods or drinks while
msecurity will result into global crises. if efforts are not the seeds are discarded. Hence, among other wild plants,
made towards finding Chggp and alternative sources of T indica can offer a convement and cheap means of
ixd. This can be achieved by hamnessing und food diversification to meet up the challenges of food
indigenous wild plants that are non-conventional s food insecurity particularly in Niger State and Nigeria in
crops since conventional food plants, though provide general. The pulp, leaves and seeds of this plant have
most nutrients needed for energy. body building, been documented 10 proy ide opportunity to people of the
Maintenance and regulation of body processes. they have ply of minerals. fats, proteins
n\ been able 1o meet the world demand as & result of
;'”_"3-‘5 in population and demand [3]

:jjcmllll?t‘d wild plants have potentia
:;'i‘f’“fl.\' to the global food security
; :“‘-‘c‘d apart from the fact that they also pe
“Mribute to the health demands of the people They

INTRODUCTION

inn. is a wild plant underutilized in

unless the root cause ©
" in Nupe. “tsamiya” in

2020, 700-800 million people worldwide
chronically undernourished and in sub-Sahara Africa
alone, the chronically undernourished will increase from
100300 million people [1]. In 2009, 1.023 million
people were estimated to be undernourished worldwide
especially people l1ving in developing countries [2] and
this proportion remains highest in the sub-Saharan
Africa which has been put at about 30% (3]. In addition.
at least two billion people. mostly 1n developing

crutilized

tropics with adequate sup
and carbohydrates [13]

jn Nigeria, the ever ncreasing population and
urbanizaton, coupled with the inadeguale ymportation of
essential commoadities, have resulted in food shortage for
man and his hivestoch I hese have thus ﬂ:\.'C'J?.iL'Il;“:.i this
study 1n order to investigate and document the potentials

Is of contribuling
if  properly
wsinvely

oserve as ancome  generators and environmental
1=, -
' otors 6], 1t has been indicated that frutts feaves of this wild underuulized plant tor 1ts nutritional
P aeeds of these plants provide nutrients that are qualitics
cheap

""'y‘;,‘ & 5
ant for several body functions [7] serving as &=

HTCE OF mreye
o OEprotein as well as helping in all
£ malnutrivon (PEM)[8]{9] However. these wild
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by [13] but lower than 1308.00mg/100g documented by
[19]. Research has also reported that pt)la§51um 'pllil)/s a
principal role in neuro-muscular function in addition to
the maintenance of body pH, normal blood pr‘CISSU'fe- the
consumption of dietary potassium reduce the incidence
of hypertension [21]. Potassium helps 10 feg”'a":
osmotic pressure of the cell contents. The deficiency
results in the wakening of muscle, nausea, loss of
appetite and drowsiness [22]. Daily intake of 18g or
more of potassium could be toxic with attendant effect of
increasing blood levels which could result into kid_nc)’
failure, acidosis, serious infections, gastrointestinal
hemorrhages and severe muscle trauma. Signs of
hyperkalemia (excessive level of potassium) with effect
similar 1o those listed above including kidney failure
[23].
Calcium concentration of this work was found to be
15.0£0.24 and 20.0+0.13mg/100g with seed kernel
having the highest value. The value is lower than
36.60mg/100g reported by [14]. Calcium is essential for
the formation of bone and teeth, essential for blood
clothing: it regulates permeability of capillary walls,
essential for the contraction of heath and muscles and
regulates the excitability of nerve fibers and nerve
centers [23]. The inadequate calcium intake or
absorption resulted in complication commonly known as
osteoporosis {22]. Osteoporosis is a condition of which
calcium is  reabsorbed from bones and jaw
(decalcification) [23). Regular weight-bearing  and
vigorous exercise are reported to reduce the effects of
osteoporosis  because stressed bone  stimulate  the
production of new once via osteoporosis [23].
Magnesium concentration from this work was found to
be 204.520.23 and 169.0+0.42 mg/100gwith whole seed
having the highest value of magnesium was reduced
with removal of the seed. The value is higher when
compared with 15.0+0.05 and 13.2+0.01mg/1002 for
whole and seed kernel [13].Magnesium is reported 1o be
an important part of nutrient and help to prevent muscle
degeneration, growth retardation, alopecia, dermatitis,
immunologic dysfunction and congenital malformations
and bleeding disur.ders [24]. The recommended datary
Allowance for infant below 1 year as described in
research of [25] stated that, the adequate 1n take 15 30meg,
from 0-6month, 75mg from 7-12 month. Tamarin seed ic_s
good source magnesium.
Manganese is essennal for the skeleton structure,
reproduction. growth and normal functioning of the
nervous system of animals and i1s deficiency in man and
ammals results in depressed reproductive function,
abnormal skeletal and rnervous [26]. The
Tin?:r(l;f;i; 12;355‘12“12::. ;ﬁ»le T,H:' —dﬂ'.j the kernel were
e <#0.0=U.1Img/100g respectively wirh
the seed kernel having a lower value than the hole
seed. The values obtamned in this work were higher than
the respecove 14.27=0.07 15.83+023me/ 1000
reported for brown and white beans [14]. The \k-l'rg-. FI

i_\'.;u!'\.‘: i

and

|
manganese in these two D
Tamarindus indica is a good source b i ez
Zinc is present in all tissues of the bai "B, {
wound healing, prevents atacks i, &ick?,ca b
and also assists in the control of her, dnjﬁce i
addition, it plays an important rq)e m‘ y licg
appetite of man [14]. Zinc is alg, bﬂliev;m&
component of more than 50 enzyme, (f’ i
concentrations of zinc in the sample; ‘W'L‘rc r!-é 3
4.00+0.21 and 6.00£0.04mg/100g fo, whof:k: .
seed kernel respectively showing tha remu;af fk
coat increased the zinc concentration. Thege Valus
however, comparable with the 5.66+(,73 and 4,4.?:’[’
mg/100g reported for brown and white bean “4}:;
are the commonest leguminous CTOps eaten ip e s
area. Since the daily ration of a fortified Com?’fmr;u%
food should contain between 4 10 5 my 4 =
tamarind is expected to be good source of zine

Copper concentrations in the samples were foung o
1.50+0.02 and 0.20+0.01mg/100g respectively fir
whole seed and the kernel with the whole seed having
higher value showing that the remaval of seed xe
reduced copper concentration. In comparison the vi
of the seed kernel was close to the respective 06004
and 0.58+0.07mg/100g reported for brown and whe
beans [14].

Iron plays an umportant role in the
haemoglobin, cytochrome and enzymes essentia! f
It also plays a chief role in the transportation of
to the tissues and oxidation in the cells fn adlion o
30% of iron is reported to be stored in the spleen !
and bone marrow as fernitin and haemos
iron concentrations in the samples were 690X
97'30:0-43"1@'1003; respectively for the s

the whole seed which revealed that s :
In compansy

formatian o

also increases iron concentration
value obtained in this werk were highei 1 noe
9.09 and 45.50mg/100g documented mn Bterdias
19].

Phosphorus is the second most abundant
calcium in the body and it has been asseri™
85% of it is found in the bone with i
being metabohically active and found
23] Ph:)\phoru.

also  regulates

metabolizes energy and provides

is

membrane. In addinon it b
element, like calcium, s 1op

Mmaintenznce of teeth and

essential comp

activities  of
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(CUSSION OF RESULTS
ﬂ:_ W\u[h of the proximate composttion of the samples
I‘I;!cwntcd in Table L above indicated that the moisyyre
hA) - b

pients of the whole seed and seed kernels were

‘;Vﬂ‘»fﬂ,ﬂ;\nd 17.6320.30% respectively thus showing
oyt the seed kernel had a higher value. This meant gy

A ahole seeds which had Tower moisture content could
¥ gured for @ |~ungcr period of tme than the seed
Lcls sinee this igh Aamount of - water content
edisposes them to bacterial and fungal attack. These
;:!.xrs were found 1o be fower than the respective
175:0.25 and 19.90:0.90% reported for the whole
eod and seed kernel of Tamarindus indica [13]
Me respective 57.85:030  and 635940509
hohydrate contents obtained for the whole seed and
<ed kemnels 1 this study showed that the kernel had a
sgher value than the whole seed with its coat which
sdicared that the removal of seed coat improved the
-rhohydrate content of the sample. This higher value of
abohydrate was  also  an indicaton that  the
anumption of this seed would provide the energy
weded for the biochemical processes within the body
mst especially the processes required for the promotion
# gowtn and development. These values were close to
% respective carbohydrate contents of 56.8020.72 and
047£033% reported for white and brown beans
“eatwre [14]. They were also close to the respective
eratere values of 61.70 14and 59.35% reported for T
wdica whole seeds [15.16].
The percentage ash of a food substance 1v & measure of
“xnl elements in the food. The respective ash
aments of 3.74+0 30 and 4.8820.30% for the whole
% and seed kernel obtained in this work showed that
% sead kernel had a shghtly higher value than the
“Wie wed. These values were within the range of
s of 420 and 2 584G given in hterature for tamarind
!‘C seed [14,16] The lower value obtun for the
:RTJ! seed in this work indicated that its mineral
- Tent was smaller than that of the seed kernel
52y proteins are useful for the building of new cells.
11”‘&' M of worn out tissues. enzymes, hormones,
:J‘.\'dk'! and other substances required o healthy
;;iﬂ‘\%:r:.? and development of the body. !ﬁ:.““\f‘.‘
-0 value of the whole seed obtam was 2 17+0.50%
w3 higher than the 2347040 obtained for the

g val of
L bprnel T . e remaval t
“tel These values indiwatedd that t ter i

wh

ns i
L0t £, o -l its protein conten
o & i”:”’? ! indica secd reduced s Pt - i

v earicr

g ) 01
X o . 3
i values were jower than the <055

.

213

reported lierature value for tamarind whole secd [17]
l“}' higher than the respective 17912009 and
'l?"(‘?‘”-”'f’” reported for brown and white beans [14).
This result showed that 7' indica seed 1s o rich source of
proten

Ihe fibre content of foods of preat importance since 1t
plays major functions on metabolism of gastroimntestinal
track, slows down the release of glucose mto the blood
and decreases mter-colonic pressure thus reducing colon
cancer. The diatry of fibre m foods 1s reported to be
assoctated with appendicius, diverticular diseases and
haemorthoids [18]. The erude fibre value of 2 22+0.10%
for the kernel was lower than the 3 40+0.10% obtaned
for the whole seed and these values were in range to the
respective reported values of 233 and 3.32% for the
kernel and whole seed of tarmarind [13], but lower than
the 18.0% for the whole seed of Tamaringus indiea [19].
These  were lower than 1354007 and
14.15£0 06% respectively reported for brown and white
beans [14] The crude fibre contents of both whole seed
and kernel in this work were below the respective
recommended dictary allowances (RDAY of 19-25% and
20¢% for children and lactating mothers [20], Thus the
two foud samples could not be good sources of dietary

also

fibre
The hipid 1s responsible for the transfer of soluble
vitamins such as vitamm A, DL E, and K [19] The
respective hpid contents ot 9.80£0.30 and 712 +().30%
for the whole seed and <eed kernel imdicated that the ol
of the seed was reduced by removal of the seed coat but
these values were close to the 7 10% reported for
tamarind seed [13] but were higher than 4 2+0 {1%
reported  for Nigerian lepummous  Jack bean seed
(Canavalia ensiformis) |21]. However, these values were
Jower than the 11.75% crude fat value reported for
tamarind whole seed nut | 13]

The mineral contents of the samples were as presented in
Table 2. The concentration of sodwm was found to b

36.50+0 10 and 14 400 15mg/100g This reveals that
the concentration of sodum 1s higher m the whole seed
than in the seed kernel. The function of Sod t
regulating acid-base balance o th body, regulatia
a»x}xx:r:xk' pressure of plasma s tssue flutds and pi
special role n ongmating and mamtaimng the heart be
The value of potassium was found o be 44 440 2

54 540 10mg/1Ng this reveal that the removal
coat ll'.‘tL'.s:U the concentration of  pod@ssiur Tk
values are hgher than 21 st 12 amd 41 020 04y (3
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rincipal role in neuro-muscular function in 2

- the
- - H ( ressure.
X N - W ') 3‘ b]o\}d p 5
the maintenance of body p~, norm % incidence

consumpuion of dietary potassium reduce ! ulate
of hypertension [21]. Potassium helps t0 €87
osmouc pressure of the cell contents. The deﬁCl*i-’r’w)f
results 1 the wakening of muscle, n.’.usCJ..IOSb ;Jr
appetite and drowsinass [22]. Daily intake of 182
more of potassium could be toxic with attendant efiect =
increasing blood levels which could result it kxdﬁe)
- serious  infections. gas[roir_xtesun

hemorrthages and severe muscle trauma. Signs ©

hyperkalemia (excessive level of potassium) with eftcc
ne kidney failure

but lower than 13CiS.OOmg/1002

v 13]
19]. Research has also reported that poid
|

b

-y

failure. acidosis.

similar to those listed above includi
{231
d to be

alcium concentration of this work was foun
15.0=024 and 20.0=0.13mg/l00g with seed kernel
having the highest value. The value is lower than
36.60mg/1002 reported by [14]. Calcium is essential for
the formation of bone and teeth, essential for blood
clothing: it regulates permeability of capillary walls.
essenuial for the contraction of heath and muscles and
regulates the excitability of nerve fibers and nerve
centers [23 The inadequate calcium intake oOf
absorption resulted in complication commonly known as
osteoporosis [22]. Osteoporosis is 2 condition of which
calcium s jaw

l.

reabsorbed from bones and

(decalcification) [23). Regular weight-bearing and
vigorous exercise are reporied to reduce the effects of
osteoporosis  because stressed bone  stimulate the
production of new once via 0sLeOpOrosis [23].
Magnesium concentration from this work was found to
be 204.5=0.23 and 169.0=0.42 mg/100gwith whole seed
aving the highest value of magnesium was reduced
with removal of the seed. The value is higher when
compared with 15.0=0.05 and 13.2=0.01mg/100g for
whole and sesd kernel [13].Magnesium is reported to be
an important part of nutrient and help to prevent muscle
sgeneration, growih retardation, alopecia, dermatitis,
immunologic dysfunction and congenital malformations
and bleeding disorders [24]. The recommended datary
Allowance for infant below | year as described in
research of [25] stated that, the adequate in take is 30mg,
from 0-6month. 73mg from 7-12 month. Tamarin seed is

good source magnesium.

Manganese is essential for the skeleton structure,
reproducuon, growth and normal functioning of the
nervous system of animals and its deficiency in man and
amimals results 1n depressed reproductive function.
abnormal skeletal and nervous systems [26]. The
manganese levels in the whole seed and the kernel were
245.0=038 and 240.0=01img/100z respectively with
a lower value than the whole
seed. The values obtained in this work were higher than
the respective 14.27:0.07 25.53:023—mc/}4‘.01
reported for brown and white beans [14]. The values of

the seed kerne! having

and

ffect of

214

in these (WO sampleg | .
ndica is a good source of ”w;;;‘:’:vu;

Zine is present in all tissues of zhc b,"dy ;n;;-'.c

wound healing: prevents attacks in sicy). o e

also assists i the ;ontrol of h‘:rcd”_ar:v oy
on, it plays an important role i

manganese
Tamarindus ¢

” porta
2ddi e of man [14]. Zinc is also be) .
gﬁnem of more than 50 enzyp.. r‘-.("‘ \
concentrations of zinc in the samples wery 1 “

4.0020.21 and 6.00£0.04mg/100g for v.hr,‘z,;,_ﬁ ‘s

mel respectively showing that remoy, &
el rJ‘ .

seed ke . trati !
coat increased the zinc concentration. Thése Valyeg .
ble with the 5.66+0.23 and 4 44 2

howeVer, compard P
t leguminous cTops eater, jp
i < 0tz
food should contain between 4 to 5 my -

mg/100g reported for brown and white bean (|,.'*
are the commones e
tamarind is expected to be good source of zin. )

s/ Wh
area. Since the daily ration of a fortified complep,

Copper concentrations in the samples were found g, ,
1.50=0.02 and 0.20=0.01mg/100g respectively f,, ,
whole seed and the kernel with the whole seeq +
higher value showing that the removal of ey
reduced copper concentration. In comparison the .
of the seed kernel was close to the respective () 60
and 0.58+0.07mg/100g reported for brown 2
beans [14].

Iron plays an important role in the forma-
haemoglobin, cytochrome and enzymes ess
It also plays a chief role in the transportation « ¢

to the tissues and oxidation in the cells. In addi

30% of iron is reported to be stored in the splec:

and bone marrow as ferntin and haemosidenn (23 Tre
iron concentrations in the samples were 69 000
97.30+0.42mg/100g respectively for the se
the whole seed which revealed that seed coat e
also increases iron concentration. In compar
value obtained in this work were higher thas 267
9.09 and 45.50mg/100g documented in literature [2:
19].

nt =

Phosphorus is the second most abundal
calcium in the body and it has been asserted that ab
85% of it is found in the bone with the remaning 1f
being metabolically active and found i

[23]. Phosphorus also regulates acid
metabolizes energy and provides st

membrane, In addition it has been state
element, like calcium, is importan: '
maintenance of teeth and muscle
essential component of the nuclei
acuviies  of hormones znd
absorption of fat and facilitate

{:9} The respective phosy rus
and seed kernel of Tamarindie

i1 3
d 18.2

o=t | Sme/ [ 00g
removaj of seed coat improved

mineral 1n the seed kernel In
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or than the respective 25.5 and 25 0ma
werc ed“f:\f amarind whole seed and seed nut(:x;g:]/ l'(;?lg
epo? io was found to be 0.82 and O‘zﬁmglloo'g fc
hid od seed and seed kernel, these values indicate mOl‘
g™ nd whole seed and seed kerne] are oy rat
poth evention high blood pressure, Na/K ratiop ¢ le(SJr
is ,@commendcd' [30]. In addition the concept Ca/]i
_d""onsidmd to avoid to loss of calcium ip g
€ RCSwCh have shown that if Ca/p Fatio is aboy
UIJ‘(h » sample is considered a good food but oy wh;c
o less than 0.5 [32]. The Ca/p ratio was foung t:
; 142 and 1.09mg/100g .respccﬂ"dy this indicate that
ratio of whole seed is more than that of F—
| with both greater than one their consumption
b in absorption of calcium
4ould help 4y !
was not detected (ND) either of the samples which

cated that the sample may not pose any health hazard
athe consumers.

e urine

Co,\'CLUS]ON o
results obtained in this work revealed that most of

ters determined were enhanced by the removal of
coats although it i1s expected to have.a poorer
onge quality because of its high moisture content. The
ssglts also showed that Tamarindus indica seeds could
v 2 good source of such nutritional elements as
passium, iron. calcium, zinc, phosphorus, magnesium

i manganese and copper.
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