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Abstract: Proximate, mineral and anti-nutrient compositionrafv and roastedamarindus indica seed nuts was
investigated. Sample was pretreated by roastii@@tC for 10 min, to enhance removal of seed cd¥.cb
of the seeds were roasted in an open pan and mealhae-hulled. The proximate composition of rand
roasted samples for dry matter, ash, lipid, craderf crude protein and carbohydrate contents \®6ér&5,
1.17,14.59, 3.08, 31.44, 46.49 and 99.21, 1.T8,A4.96, 26.86, 58.62%, respectively. Mineral cosifions
were Na (0.13 mg/y, K (0.31 mg/g), Ca (0.29 mg/d), Mg (0.87 mg/g) and P (0.14 mgy for raw
sample and Na (0.38 mglg K (0.82 mg/g), Ca (0.67 mg/d), Mg(1.31 mg/g) and P (0.30 mgiy) for the
roasted sample. Phytochemical screening showed thigatpretreatment increased alkaloid and saponin
contents significantlyp<0.05) while, the increase in tannin and phytatdems was not significanp$0.05).
Tamarindus indica seednut can serve as an alternative to common kEgdon protein supplement; roasted
Tamarindus indica seed nut is more proteinous than the raw.
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Introduction Legumes have to be processed prior to consumptierial
Some wild nuts and seeds used as food in sevental @a  their content of anti-nutritional compounds, sustirgpsin
the world have considerable potentialas proteinrcgu inhibitors, phytic acid, galactosides (Valverd® al.,
Large segments of human population and animals ir2002). Amongst the important antinutritional compadsi
developing countries suffer from protein malnudrti  of Tamarindus indica are trypsin inhibitors, phytate,
(Conway & Toenniessen, 1999%amarindus indica L. of tannins and saponin. Unconventional legumes hawel go
the Fabaceae family, subfamily Caesalpinioideaeans potential for commercial exploitation but remaimaged.
important plant in the tropics. It is a multipurposee of  They offer a good opportunity to meet the everéasing
with almost every part finds at least some use (Ku& demands for vegetable protein. Although they hagh h
Bhattacharya, 2008), either nutritional (Oretaal., 2009)  protein content and possess good nutritional vatueir

or medicinal in treatment of trypanosomiasis, utilization is limited by the presence of some anti
dracunculosis, dysentery, diarrhea and snake Aftavodi nutritional, anti-physiological and toxic substaa¢8hlini

et al., 2002).Tamarindus indica is indigenous to tropical & Murthy, 2015). Processing techniques such asisgak
Africa but it has been introduced and naturalizedde-hulling, cooking or autoclaving, germination and
worldwide in over 50 countries (Orwet al., 2009). It  fermentation have been found to reduce signifigatite
grows well over a wide range of soil and climatic levels of phytates and tannins by exogenous and
conditions, occurring in low-altitude woodland, aamah  endogenous enzymes formed during processing (WHO,
and bush, often associated with termite moundgrdivs  1998).

in most soils but prefers well-drained deep allusdl. Its The research is aimed at determining the effecbasting
extensive root system contributes to its resistatwe on proximate, mineral composition and anti-nutritb
drought and wind. factors of raw and roastd@marindusindica seed nut.

The seed is a by-product of tA@amarindus indica pulp

industry. The presence of tannins and other dymiagter =~ Materialsand Methods

in the testa makes the whole seed unsuitable f@cidi Sample preparation

consumption (Kumar & Bhattacharya, 2008). In thet,pas Tamarindus indica seeds were collected from local traders
the great bulk of seeds available as a by-proddct oin the Sabon-gari market, Zaria, Kaduna State. S¢exls
processing tamarinds have gone to waste. In Nartherwere taken to the Herbarium of Biological Sciences
Nigeria, there is usually no use for the seed dfterpulp  department, Ahmadu Bello University Zaria for
have been removed for making “kununtsamiya”, uguall identification. Tamarindus indica seeds were sorted to
the seeds are discarded. The major industrial gtodfi  remove dirt and bad seeds; they were dried within a
Tamarindus indica seed is the tamarind kernel powder shadedarea for 72 h, weighed and then pretreated. T
(TKP) which is an important sizing material usedtie  seeds were pretreated by roasting. Roasting wagdaarr
textile, paper, and jute industries (Kumar & Bhdttaya,  out according to the recommended methods of Akajehk
2008). Tamarindus indica seed is also the raw material al. (2014). 500 g of the seeds were roasted in an ppa
used in the manufacture of polysaccharide (jellose)at a temperature of 100°C for 15 min and mecharyick}
adhesive and tannin (De Caluwee al., 2010). Roasted hulled. The roasted seeds were milled into flouscaen
seeds offTamarindus indica are claimed to be superior to dried at a temperature of 60°C and further driedeurie
groundnuts in flavour (ICRAF, 2007). sun at 36°C. The samples were sieved to obtainfie
Legumes such as soybean contain high concentrafion and packaged in an air tightplastic container pamdi
proteins, carbohydrates and dietary fiber and make further analyses.

important contribution to human diet in many coiggr
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Proximate analysis
Moisture, ash, ether extract, crude fiber and jmote

Association of Official Analytical Chemists (AOAC,
1990).

contents were determined for raw and roasted sampleExtraction of tannins

using the recommended methods of Association atiaff
Analytical Chemists (AOAC, 1990).

Determination of ash

The sample (2.0 g) was ignited at 600°C for 6 humiall
organic material. The inorganic material which didt
burn or volatilize at that temperature is the ash.
Determination of ether extract

Ether was continuously volatized, condensed anch the
allowed to pass through the sample to extract etbleible
materials. When the process was completed, the et
distilled, collected in another container, remagnicrude
fat was dried, weighed and percent oil was caledlaThe
crude lipid was determined by the continuous sdlven
extraction method in a Soxhlet extraction apparass
described by AOAC (1990). The sample (2.0 g) wasrtak
in the thimble and extracted with petroleum etloerlfe h.
The miscella obtained was evaporated on hot wattr, b
dried at 105°C for 30 min, cooled in desiccator and
weighed.

Determination of crude fiber

The crude fiber was determined by the method ofMay
(1970). The sample (2.0 g) was extracted with 2Q0afn
0.255N HSO4for 30 min, filtered through muslin cloth
and washed with boiling water until acid free. Thsidue
was further extracted with 200 mL of 0.313N NaOIH30
min, filtered through muslin cloth and washed
successively with 25 mL of hot 1.25%%0,, 50 mL of
water (thrice) and 25 mL of alcohol. The residu¢aoted
was dried for 2 h at 130°C, cooled in dessicator an
weighed.

Determination of crude protein

The protein content of the samples was determiryetthé
micro-kjeldhal method. 100 mg of the sample was
weighed and transferred into a 30 mL digestionkflds
this, 0.5 mL of 14% of HgSfsolution in 4N HSQ, and a
pinch of KSO, was added along with 2.5 mL of
concentrated p50,. The sample was digested till the
solution becamecolourless. After cooling the digistas
diluted with a small quantity of ammonia-free dieti
water and transferred to the distillation apparatod 10
mL of NaOH-NaS,0; solution was added. The sample

100 mg of sample is mixed with 5 mL of 2.5N HCI on
boiling water bath for 2.30 h, and cool to room
temperature. This mixture is neutralized with solid
sodiumcarbonate. The volume in each case is madadip
centrifuged.

Determination of tannin

Quantitative estimation of tannin for each samplasw
carried out using the modified vanillin-HCI in metiwd
method. A standard curve was prepared expressiag th
results as catechin equivalents, i.e. amount efcbé (mg
per mL) which gives a colour intensity equivalentthat
given by tannins after correcting the blank.

Determination of saponin

5 g of the sample was put in 20% acetic acid ethand
allowed to stand in a water bath at 50°C for 24His as
filtered and the extract was concentrated usingatem
bath to one quarter of the original volume. Conaatt
ammonium hydroxide (NfDH) was added drop wise to
the extract until the precipitate was complete. Viimle
solution was allowed to settle and the precipitaies
collected by filtration and weighed. The saponimteot

was weighed and calculated in percentage;
weight of filter paper with residue — weigth of filter paper XLw
weight sample analyzed 1

Determination of alkaloids

5 g of the sample was weighed into 250 mL beaker an
200 mL of 20% acetic acid in ethanol was added and
covered and allowed to stand for 4hours at 25°Cs Wais

% weight of saponin =

d‘iltered with paper No.42 and the filtrate was cemitated

using a water bath to one quarter of the origirdume.
Concentrated NFDH was added drop wise to the extract
until the precipitate was collected and washed \ithte
NH,OH (1% Ammonia solution); then filtered with pre-
weighed filter paper. The residue on the filter grais the
alkaloid which was dried in the oven (precision dile
thermal model BMP9052 England) at 80°C. The alkaloid
content was calculated and expressed as perceoitdlye
sample analysed.

Calculation:

% weight of alkaloid =

weight of filter paper with residue — weigth of filter paper x@
weight sample analyzed 1
Determination of phytate

was steam distilled and the liberated ammonia wad$hytate content was determined using the method of

collected in boric acid solution. This was therratiéd
against standard 480, (1 mL of 0.1N HBHSGO, acid was
equivalent to 1.401 mg N). The total nitrogen cahtsas
multiplied with 6.25 to obtain total protein conten
Determination of the carbohydrate

Carbohydrate content was determined by differertogs t

AOAC (1990). 0.2 g of each of the two samples was
weighed into different 250 mL conical flask. Eacgmgple
was soaked in 100 mL of 2% concentrated HCL for 3 h.
The sample was then filtered. 500 mL of each afafie
was placed in 250 mL beaker and 100 mL distilledewa
was added to each sample. 10 mL of 0.3%,BEN

the sum of measured moisture (% M.C); ash (% wash)solution was added as indicator and titrated wigmadard

protein (%N); crude fiber (%C.F) and fat (%F) dedudct
from 100 (i.e. 100 - %M.C + %A+%N + %C.F + %F).
Determination of mineral contents of tamarindus indica
seed nuts

FeCk solution which contained 0.00195g Fe per mL. The
percentage phytate was calculated by the formular;
PhytiC acid (0/) __ titrevalue x 0.00195x1.19 _ 100
0) =

2 1

The dry ash obtained by dry ash method was used tBataanalysis

determine Ca, Mg, K, Mn, and P. The ash after cgolin
was digested with 100 mL 0.5M HCI on a hot plateilunt
the volume reduced to about 10-15 mL.
filtered using Whatman Ndl filter paper and the volume

Student’s t-test was adopted to test for significan
difference p<0.05) between the raw and roasted samples.

It was then

Results and Discussion

of the filtrate was made up to the 100 mL mark. TheProximate composition of Tamarindusindica seed nut

filtrate was transferred into a polythene bottle doalysis
using H183200 multi parameter Bench Photometer.
Anti-nutrientsin Tamarindusindica seed nut

The proximate composition of pretreated and unddbat
seed samples are shown in Table 1. The valuesrfor d
matter content of raw and roasted samples were&5hd

Tannin, saponin, alkaloid and phytate contents werd?9.21%, respectively. Pretreatment increased dritema

determined using the recommended methods

0)

gontent significantly¢<0.05). Increase in dry matter could
be as a result of heat treatment from roasting hvhic
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reduced the seed’s moisture content. The valuesadbr values are higher than the crude protein value of
content of raw and roasted samples were 1.17 &#8%d. Tamarindus indica seed nut (15.4%) reported by Heuze&
respectively. There was no significant differenpe0(05)  Tran (2015). The pretreatment method (roasting)dcbe
between the two samples. This could be due to tid m the reason for the decrease in crude protein of the
roasting period (10 min) which did not intensivelyrn the  processed sample. Kumat al. (2015) reported that
sample. Roasting significantly reducquk@.05) the lipid heating feed for prolong periods at high tempeestur
content of the raw seeds (14.59%) to 7.03%. Nwatah decrease availability of amino acids. Total carlubhte
(2004) reported lipid content value of 0.35% fowra content of the raw sample (46.49%) differed sigaffitly
Tamarindus indica seednut which is lower than that (p<0.05) from that of the roasted sample (58.62%). The
observed in this work. The values for crude fibentent  value for roasted sample is higher than that of the
of raw (3.08%) and roasted (4.96%) samples ofcarbohydrate value of roastddmarindus indica seed nut
Tamarindus indica seed nut differed significantly (58.08%) reported by Akajiaket al. (2015). The values of
(p<0.05). Crude fiber content was lower than that reggbr the proximate composition obtained from this resleare

by Akajiaku et al. (2014), which were 6.15% for raw higher than those of Heuze & Tran (2012) exceptafsr
sample and 6.30% for roasted sample of the san seeand fiber contents, which could be as a result of
This variation in crude fiber could be due to th#iuence  differencein geographical locationsin which thedseeere

of environmental factors on the seed (Akajiaftual., obtained.

2014).

The crude protein content of the raw (31.44%) arasted

(26.86%) samples differed significantlp<Q.05). These

Table 1. Proximate composition (%) of raw and roasted Tamarindus indica seed nut

Parameters
Dry matter Ash Lipid Crudefibre Crude protein Carbohydrate
Raw sample 96.15 117 14.59 3.08 31.44 46.49
Roasted sample 99.2F 1.73 7.09 4.96 26.86 58.62

Samples in duplicates were taken and the averdgesvare reported. Means with same superscripteisame column are not significantly (P>0.05) dfe.
Table2: Mineral composition (%) of raw and roasted Tamarindusindica seed nut

Parameters
Sodium Potassium Calcium Magnesium Phosphorus
Raw sample 0.13 0.3f 0.29 0.87 0.14
Roasted sample 0.3¢ 0.8% 0.67 1.3¢F 0.3

Samples in duplicates were taken and the averdgesvare reported. Means with same superscripteisame column are not significantly (P>0.05) défe.

Mineral composition of Tamarindus indica seed nut Anti-nutrient composition of Tamarindus indica seed nut

The result of mineral composition of raw ad roastedThe results of anti-nutrient composition d&marindus
Tamarindus indica samples are presented in Table 2. Theindica is presented in Table 3. The values for alkaloid
values of sodium content for raw and roasted sasnpége  content of raw and roasted sample were 3.7 and ,6.8%
0.13 and 0.38 mgfyrespectively. There was significant respectively. The alkaloid content differed sigrafitly
difference p<0.05) in sodium content of the two samples. (p<0.05). Alkaloids containing grain legumes, such as
The value in raw sample is low compared with th&t o lupins Lupinus albinus), are otherwise ideally suited as a
Nwannaet al. (2004) for the same seed (0.23 mij/lg feedstuff in aquafeeds because of high digestibiejn
However, roasting increased sodium content of ¢eel s content (Kumaet al., 2012). The low level of alkaloid in
The values of potassium content for raw and roastedhe raw sample could be due to the soaking of desl s
samples were 0.31 and 0.82 mb/gespectively. There sample to remove the seed coat. Alkaloids are rethov
was significant differencep£0.05) in potassium contents from seed materials by aqueous extraction andnbeet

of the two samples. The values of calcium contentdw

and roasted samples were 0.29 and 0.67 Tng/g Table 3: Anti-nutrient composition (%) of raw and
respectively. There was significant differenpec@.05) in  roasted Tamarindusindica seed nut

calcium contents of the two samples. These valtetow Parameters

compared to that of Heuze & Tran (2015) who repbrte Alkaloid Saponin Tannin  Phytate
3.0 mg/g* for raw Tamarindus indica seed. The values of ~Raw sample 3.7 2.3 2.37 6.75
magnesium content for raw and roasted samples @87  Roasted sample 6.8 4.7 2.3¢ 7.7F

and 1.31 mg/d, respectively. There was significant Samples in duplicates were taken and the averag@svare reported.
difference <0.05) in magnesium contents of two the Means with same superscript in the same columnnatesignificantly
samples. The high content of magnesium can bedinie ~(P>0-05) different
the high level of phytate in the seed. This is bheea
phytate in legume grains and oil seeds is boundh wit
calcium and magnesium (Kumetral., 2012). The values
of phosphorus content for raw and roasted sampérs w
0.14 and 0.30 mgfy respectively. There was significant
difference p<0.05) in phosphorus contents of the two
samples. The high availability of calcium and mazue o
is a good indication thatamarindus indica seed is rich in (67 m_g/_k_g) (Kumaret al., 2012). _Sapomns increase the
digestibility of carbohydrate rich foods. However,

the minerals for bone formation and roasting has". it i f . d tannintesi
significantly increased its mineral content. simuftaneous consumption of saponin and tannintesu

the loss of individual toxicity because the forroatiof

The values of the saponin content of raw and rdaste
samples differed significantlyp£0.05) and were 2.3 and
4.1%, respectively. Saponin are steroids or tréeqid
glycosides found in many of the potential, alteenglant-
derived feed ingredients for fish, such as varimgaime
seeds (18 — 41 mg/kg) and defatted roasted soyiman
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tannin-saponin complexes inactivates the separatdOAC 1990. Official Methods of Analysis. 15"dn,
biological activity of both tannin and saponinsarmb Association of Official Analytical Chemists, Arlibgn,
containing saponins are used to heal wounds (Okwu & Virginia, USA.

Josiah, 2006) because saponins have the ability tétawodi SE, Ameh DA, Ibrahim S, Andrew JN, NzelH€E,

precipitate and coagulate red blood cells (Sebdl., OnyikeEO, Anigo KM, Abu EA, James DB, Njoku GC &
2012). Sallau AB 2002. Indigenous knowledge system for

The values of the tannin content of raw and roasted treatment of rypanosomiasis in Kaduna State oiehag

; J. Ethnopharmacaol., 79(2): 279-282.
samples were 2.37 and 2.38%, respectively. Theseenwa : - —
significant difference >0.05) in tannin contents of the Banupriya L & Vijayakumar TP 2016. Anti-nutrient dn

- . phytochemical screening of an underutilized frieed:
two samples. Tannins are secondary compounds imiusar Limonia acidissima. Int. J. Inno. Res. Tech., 2(9): 7-14.

chemical structures widely occurring in plants a® o cauwé E. Halamovd K & Van Damme P 2010.
divided into hydrolysable and condensed forms. Anti Tamarindus indica L. — A review of traditional uses

nutritional effects of tannins include interferenagth phytochemistry and pharmacologiirika Focus, 23(1):
digestion by binding to proteins or minerals. Toe level 53-83.
of tannin in the raw sample could be due to soakiii)e ~ Esenwah CN & Ikenebomeh MJ 2008. Processing effatts
seed sample to remove seed coat which could have the nutritional and anti-nutritional contents of risén
removed the hydrolysable tannin content. Similathe locust beanRarkia biglobosa Benth) seedPak. J. Nutr.,
low level of tannin in the roasted sample could tu¢he 7(2): 214-217.
removal of condensed form of tannin from the segd b Heuzé V&Tran G 2015. TamaringTamarindus indica).
heat. The values for phytate content for the raw an  Feedipedia, a programme by INRA, CIRAD, AFZ and
roasted samples were 6.75 and 7.71%, respectiVegre FAO. http://www.feedipedia.org/node/248ast Updated
was no Signiﬁcant diﬁerencm;éo.OS) in phytate in the on October 12, 2015, 11:48. Visited on 05/06/2016.
two samples. The phytate content can be lowered byCRAF-World Agroforestry Centre. ICRAFAgroforestry
processing (Esenwah & Ikenebomeh, 2008) and has bee 7€ Database:  Tamarindus indica L., URL
considered as an anti-nutritional component in asre http://www.worldagroforestrycentre.arg Visited on
seeds and beans. However, recent research has #hatwn 04/06/2016. . _

. L Kumar CS & Bhattacharya S 2008. Tamarind seed:gotigs,
phytate has many health benefits such as antiotidan rocessing and utilizatiorcrit. Rev. Food Sci., 48(1): 1-
anticancer, hypocholesterolemic and hypolipiderfiiects b 9 ' ' v '
(Banupriya & Vijayakumar, 2016). The decrease

in Kumar V, Barman D, Kumar K, Kumar V, Mandal SC

phytate content by soaking, cooking of pre-soakeshtor &Clercq ED 2012. Anti-nutritional factors in plant

germination may be due to leaching out of this coumgl feedstuffs used in aquafeetidorld Aquaculture, 64-68.

in water (Osman, 2007). Maynard A J 1970Method in Food Analysis. Academic

The effect of pretreatment such as soaking, soaird Press, New York, p. 176.

boiling, had significant difference in the reductiof the  Nwanna L, Fagbenro O & Olanipekun S 2004. Evalumatd

anti-nutrients concentrations and toxicants present tamarind Tamarindus indica) seed meal as a dietry

Mucunapruriens(Velvet Beans) seeds (Nwaoguiketeal ., carbohydrate for the production of Nile tilapia,

2011) Oreoochromis niloticus L. Animal Res. Int., 1(3): 164-
168.

Conclusion Nwaoguikpe RN, Braide W & Ujowundu CO 2011. The

This work showed thafamarindus indica seed nut has a ~ ©ffects of processing on the proximate and phytottel

good nutritional profile with protein (26.86-31.4%%nd compositions ofMucunapruriens seeds (Velvet Beans).

i Pak. J. Nutr., 10(10): 947-951.

lipid (7.03-14.59%) content, and can serve as an . . .
alternative to common legumes for protein supplemen OKWU DE & Josiah C 2006. Evaluation of the chemical
The raw seed nut is a good source of protein (34)%hd composition of two Nigerian medicinal plantafr. J.

. . - . Biotech., 5: 357-361.
lipid (14.59%) with good nutrlltlonal value, whilehd Orwa C, Mutua A, Kindt R, Jamnadass R & Anthony082
roasted seed nut can be considered as a good sofurce

Agroforestree Database: a tree reference and melect

valugble mingrals. Although the seed has high anti- guide version 4.0.

nutrients, various pretreatment methods can be tsed (http://www.worldagroforestry.org/sites/treedbs/ttatab

reduce their composition to a minimal consumptievel ases.asp

for animals. Osman AM 2007. Effect of different processing mehon
nutrient composition, anti-nutritional factors aimdvitro
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