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- ABSTRACT

‘hydration copacity, hydration index and
0.82, and 0.09- 0.37, respectively. The proximate compositi
9.37 % for protein, 15.70-18.67 % for fat, 2.27-5 37 % for ash, 1.10-

for carbohydrate, The seeds contained less than 0.40

lity attributes of

S, nutrition, physical properties

INTRODUCTION

Tamarind (Tamarindus indica L.)

(Burkill, 1935) or Fabacege (Bowe a
to have originated from Africa
countries (Stege et al, 2011).
tree providing food, medicine

belongs to the family Caesalpiniaceae
nd Haq, 2010). Although it was believed
It is now being cultivated in all tropical
Itis a multifunctiona| drought-to!e{ant fruit

and other benefits to many rural African
tOmmunities (Stege et al, 2011). Tamarind adds valuable vitamins and

minerals to the otherwise staple crop-based and (micro-) nutrient-poor diet

of many rural west Africans (EI-Siddig et al, 2006). A tamarind seed
Comprises
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the seed coat or testa (20 - 30%
seeds are rich in protein and
magnesium and potassium {
materials used ip the manuf

) and endosperm (70 = 75%). Tamarindg
m‘inera[s such as calcium, ph‘o_s’phorus,_
El-Siddig et al,, 2006). The Seeds are the raw
acture of tamarind seeds kerngl o

adhesives. (Gunasena

The physical and mechanical propertias of agricultural food materials are
'im-p'orta[}gffor the design of equipment for harvesting anc
handling operations like ]

pah et al. {2012)
election of sieve |

MAT_ERIALS AND METHODS
Source of materialg

2L\



prrE———

S,

of a hard endospermic structure |

Evaluation of Tamarind Seeds in Nigeria

completely remove Pulp from the seeds, and sun-dried. Physi't:al,__p.rop_e[ties
WEre_ determined on the seeds without the removal of the shgll while

Proximate and anti-nut ere determined on the seeq

ritional Compositions w
colyledons. SR

Length and Breadth measurement

Tamarind seeds were pj
width of the seeds we

RESULTS AND DISCUSSION

Table 1 shows the physical Properties of tamari
seeds were black in colour., The length and width of the seeds ranged from.
10.59 (Bichi} — 12.64 mm (Azare) and 8.4 {Oya) ~10.87 mm (Birrinkebhj).
Significant differences {p< 0.05) occurred in

tajm'arind:se'ed‘s-_amp_les. Grain or seed stze'is.impor

and processing of equipment {

0.05} in the densities of the tam

arind seeds. High density may be |
Ingbian and Oduyefa, 2010). Abyj:
¢ mill than other samples. T T

202 (Bichi) and 352 (Maidugur). Significant

may therefore be more difficult ¢
seeds per 100 g ranged between

nd seeds, The shells of the.
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According to Ingbian and 0dy
indicates the potential for flou

20

e leiters are

not significantly different (p20.05),

p.og"

Maidugurt

o

-100 g of the
samples
Table 1: Physical properties of Tamarind (Tamarindys indica L.) seeds
Location [ Lengm Width | Numbea. Numbe- Density | Hydratig | Hydratlo | Swellin
{mm) {mm) rof r of Agfmll {0 n index E
seads | seeds capacity - t apact
per 100 | in pod Yy
18 | _
Abuja 1180 | 10122 231z Bt 403 | 031% 0,42 4 035¢
0:36™ | 0.47%¢ | ggm 12279 g gt 0.08% 0,06 0.04!
Axare 1',2':6:1 & 10.5361 311y 6 | 1032 |03 0.52 & 0,141
Q.96 0.59% | 2329 | 152 ' 0.06 0.03" 006" | pogt-
Bauchi 11701 [ 1055 308t | 71 110+ [o021% 0.46 ¢ 0.3
053%™ | 1053% | 3 7g° 115% |'oogt | g3 0.03" 40.05%
d
Bickl 1059% 966+ | 2072 74 Lig+ {0324 0,67 4 0.37 £
a abe ool g a pd of f
{102 0.42 5.36 2,08 0.04 0.06 0.02 0.05
Alrminkebb [ 1137 1087+ [ 3074 0% 1111y 023 0.63 & 012
' $0.58™¢ [ 0547 8.19" 1.05*% | g0y 10.06™ | 004 | gogne
4 . _
Funtua 12.23% 1107417 334 [ B4 | 090 [oz2x 0871 0.22%
_ 0.58™ | p.63* | 100v 115" | gpg 0.02" 0.07' 0,05
Gombe WW 329% [11%  {omex 0.28% WW
0.81° 083 [ 150 | 1000 0.08" 8.06™ 1 6.06™ | gosm
Gwarzo 1105+ 8873 [0 Tgs 111x [ 03a: 0.72% 0343
082" | 065" |59 115" | 043" | g0 10057 | oo
lega 1-1.-275 3 ] 1047+ | 310+ 9% , 1.03 4 026+ ; 0.72 £ 215+
X shed . ol et rdalg » . by - ibe
1154 | oi5g 132 1.15 0.08° 0.03 0.0% 004
“Jos 1189 | 961+ | 2307 | 7% 111+ | 032z 0.42% 0314
0617 | 0.83™ | 5 g 0:58" [ 0,04” 0.04* 0.05" 0.03"
Kaduria 1149t | 9.207¢ 2912 94 1132 | 0262 072 % 0.15 %
0.63™ 1 022" [ 3007 0.58"*" | ¢.pg* 004 | goaf 004"
Kazno 1105+ | 9.20% | 23 £ | 8200 | 1.14% | 0312 0.74 & 030+
_ 0.40™ | 0.73% | 144> bede .08 0.03" 0.03*" 0.03%"
Ratsina [ 1357% 10.64¢ | 340; | va 058 | 088« 0.21 x 071k G.14 v
0.76" | .44 | 57 abc: 0.12° 0.03" 003" 003"
tangtang. | 131,364 1030+ | 7421 8 | 108% 632+ 050 033+
0.77" | 1335 2.56™ | 158 0.09" 0.03° D.05" 0.05
Maidugur 12034 1 1055+ | 3352 + 10 | g52% 0.23% 0,64t 0.164
031" | 051 | 7.00¢ 100" | g14° 0.03°% 0.04" 0.04"
Mallamsid | 12.35% 1075+ | 350+ | 104 087+ [030x 0511 0.15%
A 072 1042 | 106 LA™ 1 012" | gg3e | gpgw 0.05%
“Minna 1091 [ 1067% | 2374 93 108+ {0274 052 % 0304
100" [ 050 | 5agen 1.00% | p,13* 0.03* 0.04%* | g ggt
. _
"Oyo 11604 ["884% | 2562 |93 _ 0.77% | 0231 045+ | o9
ey = Mbed I ) . b il —_— ‘2l BT
_ 0.82 039" | 5.85 115 021" | ops 0:22
Means in.the same coluron with sam;

yela {2010), thousand kernel weight of grains
ryteld. It may therefore meanthat
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sample has the highest potential for flour yield, Significant differences '(ps
0.05) were found in the

Table 2: Proximate composition of Tamarind {Tamarindys indica L) seeds

| location * Mojsture | Proteln | Fat %) 7 ash Teruge ""I."EEr_"BET{;E?aTé“"]
j ’ " (%) " (%) . [ flore-(%6) © (36} |
 Abuja 950£0.20" 90+ RRERT PR P 237% ST gasT
: . R T £ Y L
Azare 8671021 6504 1817+ 240+ 317, 64.07.£0.46" "
‘ - "4 008 0.06 012" -« pg5m ' .
- Bauchi 100" 7704 1657+  3.327% Teir U aiEyige
S 0260 omt  gpete L
Bichi 973 +0a42" 9.90 ¢ 1823+ 313x © {{1hs L 57935037
_ : _ . 030 21 006" ' o’ :
 Birdikebbi 8374021 " pizs 827+ 537% T Sapw 55.97 £0,33%
0.06" 0.06%" 0.06' 1o _ o
Funtus 853405 ' 7232 1827+ " 330: ' Tghs 6107 0,357 !
: : 008 ot g 020" ]
. Gambe B.46:0.12% " 7504 18.43 ¢ 2.27& (BAE 077 a039
: - c Bt At i ] . :
| X _ D908 008" o gaam R A
! Gwarzo Tarrom® T 87y T iy s 127 ST IR
021 ;023" 010" roas®
Jega 8.23%0.15%  go74 1867 523w 1 Yiss _ 5_?5??656.’3"6‘“"{[
. 0,08' 0.15" . D:08! 0.10" :
Jus 1037 £ 015" | BAOE 117574 C3y3i L7TE T B SE gy
: . D.3a' C 031" e ] [ad .
o ) i ]t qlz ] .(;.}_'%'1.. . H q.:23 |_‘9:!'E_’ S e e T
" Kaduria 10434005 | 837 : 15.70 4 337+ 1363r U sR7745.40
: i e 208 loas L gger Lozt ]
" Kano B.77+0.23* ' 930+ C1833%  T7qgyr Ty 3 15837504
o oI oo oig gt | o]
' Katsina 8132015 | Boo: ! je0p4 4205 TIT7x 1ELGEEOAGT
_ ] ' 0.0g" | 010" pag 015" _
| tangtang 11.13 £ 0,15 [ B20: 1 1843+ 347x ! pE% "55163‘&"0’.315‘*‘”
Lo lom® | oggh , 0.06* oast
- Maiduguri. 8074021 9.37 % P18.23: i 310w L73% 7 59505057
| ' 05" & g.gg o.10% 0.15° e
| Mellamsidi - 3.0750.35" | 833: ! fraas ! ygey 203 T SREpR o e
; | oog. 0.05" 0,06" 0.3
| Minna L1123 467" | 850 |is27s  “Fggy 1 Logy "E"éﬁb‘Ib‘.‘E‘“ﬁF"""”"
| i Joa™ Lo poit TR ]
b oyo 7BTE006" B0k Uigazs by, 1434 | 6057 55.06%
: ! gt ) hi L f daf - .
: S i 0:15 .0.06 L .06 015 i
. Means in the same column wit

h-same letters _a‘}él—ndf's{g'rilﬁt-ahiif&i‘f'"fvé'ré_r_ig{';;ﬁ.ogf' ’
The hydration Capacities, hydration indices and swelling capacities of the
tamarind seed samples ranged from 0.21 {Bauchi ang Katsina) — 0.34%
(Funtua)_, 0.42 (Abuja and Jos)—-0.82 (Funtua) an
with higher hydra.tio'n capacity indicatin
(Ingbian and Oduyels, 2010).
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@ moisture content ranged from 7.87 (Oyo) - 11.23%

found to range fr

2.63%

om 6.5 (Azare) - 9.90%
18.67% (Jega) for fat, 2.10 (Kano) —

(Kaduna) for crude fibre, and
Proximate composition of the tamarind
that of Gunasens and Hughes (2000).
occurred in the tannin, phytic acid and s

seed samples (Table 3.

Table 3: Antﬁ%tritional factors in Tamarind (Tamarindus indica L.) seeds

Location Tannin (%) Phytic acid (%) Saponin (%)
Abuja 0.22 +0.01° 1.41 £ 0,027 0.05 +0.01*
Azare 0.16 £ 0.02" 1.25 + 0.04™ 0.13 +0.02*
Bauchi 0.18 +0.02° 1.35 + 0.02% 0.09 +0.01%
Bichi 0.14 +0.01° 1.45 £+ Q.03* 0.06 + 0.01*
Birnikebbi 0.17+0.01° 1,41+ 0.03"" 0.07+0.01%
~ Funtua 0.34 £ 0.01° 1.40 £ 0.01°" ' 0.05+0.02"
Gombe 0.21 4 0.01° - 1.2040.02%* 0.06 +0.01"
Gwarzo 0.25 +0.01™ 1.18 £0.,03° 0.03:001"
Jega 0.16 +0.01% © 1.40 4 0.04"" 0.11 + 0.02"
Jos 0.26 + 0.02" 1.26 £ 0.03° 0.08 + 0.01%
Kaduna 0.23 + 0.01% 1.27 £ 0.02° 0,10 10,02
Kano 0.17 +0.01° 1.30 + 0.01% 0.05 +0.02°°
Katsina 0.31 £ 0.01" 1.36 £ 0.04"' | 0.05 £0,02"
Langtang 0.26 +0.02° 1.43:002% 0.06 + 0.01™
Maiduguri 0.25 + 0.03* 1.24 £ 0,11™ © 0.05+0.02"
" Mallamsidi 0.27 +0.02° 1.47 £0.02" © 0.0740.01%
Minna 0.17 +0.02" 1.3010.01% © 0.06 +0.01%
~ Oyo 0.18 +0.01° 1.42 £ 0.02"" © 0.06 +0.01™

position of the seeds were
(Bichi) for protein, 15.70
5.37% ( Birnikebbi)
55.97

(Kaduna) -
for ash, 1.10 (Bichi) —
(Birnikebbi) — 64.07% (Azare). The
seeds was found to be simila- to
Significant differences (p< 0.05)
aponin contents of the tamarind

Means in the same column with same letters are not significantly different (p<0.05)

CONCLUSION

Wild tamarind seeds in Nigeria differed significantly (p< 0.05) in their
physical, proximate composition and antinutritional factors. This variation
may be due to differences in the environmental factors and soil
characteristics of the different"geographical locations. The seeds could
contribute to the alleviation of food insecurity in the country. Hence,

research should be focused on the utilisation of tamarind as a potential food
source for the teeming population of Nigeria.

265



Evaluation of Tamarind Seeds ifi Nigeria » 157

. REFERENCES

Altuntas; £., and Yildiz, M. (2007}, Effect
mechanical properties of faba
Engineering, 78{1): 174-183.

Ampabh, 1., Bart:Plange, A, and Dsisi,

properties.of ‘asonterm’ ¢o

Stiences 7; 389:395. _
A.0.A.C. (1995), Official Methods of Analysis. Washington DC ; Association of Officia)

Analytical Chemists, ' - .

Batinasawy, A, H,, El-Haddad, 7. A., E-Ansary, M. Y. and Sorour, H. M. {2004). Physical and
rmechanical properties of some Egyptian onion cdlt’ivars.Joumql of Food Engineering

62 255:261, " -
Baryeh, £. A, {2000), Physical

KA. _[201-'2’]? Effect of rewetting on selected physical, .-
Wpes variety. ARPN Journal of Engineering and Appiied

Journat of Food Engineering

47: 321376, '

Bowe, . and Hag N. {2010}, Quanti'fyi_ng_the glabal environmental niche.of'a'n-unde_rutilis'ed
tropical fruit tree {T'u'rhar.-'ndus-fndfca]"u'sih‘g herbartum records. Agric. Ecosyst,
Environ. 139; 5158,

Burkill, H.M, {1995). The useful.plants of west tropical Africa. Vol. I1). Royal _Botan'i'c'G'a'rde'ns,
Kew, U.K,

Calisir, S. Haciseferogly, H., Ozcan, M. and D. Arslan, D. (2005). Some nutritional and

technological properties of wild pluriy (Prunus spp.) friits In'Turkey. Journaf of Food
Engineering 66: 233-237. - -

Ei-Siddig, K., Gunasena, H.P.M., Prasad,
Vijeyanand P. and Willians, J
~ Céntre for Underutilised Crop
Gholami, R., Lorestanl, A. N., alilian,
properties of Zucchini {su.
- Govyal, R. K., Kingsly, A. R., Kumar, P

.B.'A.,__Pushpakumafa, D.K.N.G.; Ramana, K.V.R.,

T. (2006). Tamarind, Temuorindus indica L. Interntionaj -
s. University Southampton, Southampton, UK.

T.F. {2012). Determination of physical and mechanical

mmer squash), Agric Eng Int: CIGR Journal, 14: 136—140,
-P. and Waiia, H. {2007). Physical and mechanical

_ S of the Science of Food @
Gunasena, H.P.M, and Hughes, A, {2000). Tamarind (Famarindus indicg L) Southampton,
U.K.: International Centre for-Underutilised Crops, 169pp. '
Inghkian, E.X, and Oduyela, G.5. {2010), Proximate composition and Physical properties of
selected maize properties of selected maize grain varieties, Nigerion Food Journaf
28: 154-163, ' o
Kabas, Q,, Yilmaz E., Ozmerzi A, and Akinei, 1, (2007). Some physical and nutritional
praperties.of cowpea seed (Vigna sinensis L.). Journai of Food Engineering 79: 1405-
1448,
Karaj, 5.H. and Muller, |, (2010}, Determination of physicat, ‘mechanical and chemical
properties of seeds and kerriels of Jatropha curcas L Industriaf Craps and Products,
32:129-138, o . _

Kilickan, A., and Gunner, m. (2008). Physical properties and mechanlcal behavior of ofive
fruits (Qlegetiropaen L) under cormpression loading. Journal of Food Engineering
87(2): 222-228.

Legrand, A, Leuliet, J. C.. Duguesne, §,, Kes
{2007). Physical, mechanicai, ther
{Phoseolus vulgaris L.) foir contin
Endineering 81{2); 447-458.

nd Agriculture 23, 938-989:

e

“J“

teloot, R, Winterton, P. and Fillaudeau, L,
ma| and electrical propertiés aof cooked red bean.
wous chmic heating process. Journal of Food




158

A& ADECLA et al

Lorestani, A. N., arid Tabatabaeefar; A, (2008), Modeling the m
attributes, international Agrophysics 20: 135-139,

Clajide, J. D;; and Ade-Omowaye, B.|.0O. {1993). Sgme physical p_rop_erti'es_of'lotu'sr‘bean seed,
Journal of Agricuitural Engineering Research 74 213.27

Qwolarafe, 0. K., and S_'hot_on'de',_ H.O: (2

: Qoq-_j..-!iorn'e_-physical
Journal of Food Engineering,63(3): 299.302.

ass-of kiwl fruit by geometrical

properties of fresh okro fruit.
~ Pallotting, £, Costa, C., Menesatti P, and Moresi, M. {2011). Assessment of the mechanical

properties ofT_érccco_-cran_gg fruit under paraliel plate compression. Journaf of Food

Engineering 103: 308-315, :

Saharan, K., Khetarpaul, N. And Bishnoi, s, (2002). Variability in physicoschemical properties

and nutrient composition of newly released ricebean and fababean cultivars, Journaf

of Faodgalysis 15: 159- 167, ! :

Stege, C.V. D.;Prehslar, S5..Anna Hartl, A, and Vogl, C.R, {2011). Tamarind (Tamorindus indica

L} in the traditional West African diet: not.just a-famine food, Fruite 66 171-18s;

Wheeler, £.0. and Ferrel, R.E. (1971},

A method for phytic acid determination in wheat and
‘wheat fraction. Ceregt Chemistry 48, 312-316. '

267



