
Maikidi, Luka, Samuel and /\t1ku (2005). N1g. J . lliotcch 16 ( I) 65 - 70. 

CHEMICAL EVALUATION OF THE NUTRITIVE\ i\Lt:J<: OF 
SOLANUM INDJCUM SEEDS 

*MAIKJDl, G. H; 1LUKA, C; SAMUEL, A.Land ATlKl. A. 

Department of Biochemistry. National Veterinary Research Institute Yorn. 0.it-,~·ria 
1Department of Biochemistry, Faculty of Medical Sciences Un iversity of Jus, Ni!Jcria 

*Corresponding Author 

ABSTRACT 
The seed of Solanum indicum (Ind ian Nightshade) were analyzed to determine prnxilTlate ;,:.triLr' 
composition, amino acid composi tion, selected minera l nutrients and ant i-nutritional factors. Data o1 >ta1ne 1 

for proximate composition shows that Solanz1111 indicu111 seeds are a rich source uf ltpid' and protein 
(27.09±0.95 and 18.68±0.7 1 g/ I OOg respectively), but a relatively high percenlage of m.dL. fibre 
(39.26± l.60g/1 OOg). Levels of macronutrients show the seeds to be a good source of sodium, potassium anc1 

iron. Al l essential amino acids were present with phenylanine, leucine. ly ine. isokuc111c and n·ct 110·11n. 
present in relatively higher amounts than others compared to the F AO rdcrence pwtc:in \.due. r. 10sin, 
appears to be the limiting amino acid . Of the anti-nutritional factors analy1.ed. cyanide md tannic ell d had 
higher values. The seeds can be a source of protein in livestock feed wi th a possibly goud ,\•c\\c, lik .1mf th~ 

suitabil ity of the oil considered for human consumption. 
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INTRODUCTION 
Solonum indic11111 (Ind ian Night Shade) is an annual gro'' ing pl< 111t. \\l-iLI! b<.:k·n~ 

to the family Sulanaceae. It is a much-branched shrub, which produces dark ycllcrn h..:rrics 
(when ripe) pitted with seeds ( Kirti krn· and Basu, 1985). The plant gro\,\ -; as a weed. witi1 
tendency of overshadowing other plants (annuals) growing in dose proxirnit:. Rip..: fruit s 
or the plant arc said to be sweet and somet imes eaten by child r,en at pla:. particularl y in 
Jos-South area of Plateau State. Nigeria. In Ind ian traditional medicine. Solw11m1 indicum :~ 
used in the treatment of asthma. dr) cough, chronic febrile af'lliction uid I; ,11ri1 \\, .tl r 

ex tract or the \\hole plant stimula ted sign ificant increase in prostagL1rntill I l'l)l\t,·1}[ JI 

cndnmctrium "hen fc\\' drops or thL' extract \\crt.' administered nasal!: tt' \\\.>111L 1 '~ 1111 

and Gupta. 1980). 
Rt.:portcd \\Orks on several other Solw111111 species indiL'<ttL· tin· < 1t11111 

klwssiu1111111 and Soh11111111 .\·onfl/()cur1)//11t contain high le\'cl 1>r prot..: i 1 rtch 11 ..,.., ~nti 

amino acids (J:1s\\al ct al. 198-i). l'he 'i t;unin D ucti\ it: in the k,!\<.: • '' 'm11 1 • 

ma/acoxy/011 was reported to be equivalent to 2.5ug/100g dried lca\l''> \I :1\\'>t 11 c: a .. 
1977). Study on the effect of the aqueous suspension or the dried lea\ cs Pn 1111· 11pt; k<: nf 
calcium and on ca lcium-binding protein in rach itic rats and chickrn sb1,h I ti c1 1 •11 ''L w 1~ 
increuseu in nllH . .'llSal calc ium uptake and le\ cl or calcium binding ;1n1tL.'il' !ll ,i c 11\t, -...ine-.; 
or chicks 48 hours uf'tcr treatment. I he nu tritional quality or protein i'r1llll .t \iig1.: !,111 L::11'1 
\'cg<:tahle Solu1111111 species was assessed h~ l·af'unso and nasir ( 197-1) in c\lmpa1 i-.un to 
soybl'.an protein. On the ba-;is or data obtained fi.ir biological \ .tluc, Jlll'tL 11 11t:li1.i:i IL <!I'd 
protcin cl'ficiency rat io, they concluded that the leaf protein \\·as l)r high nutriti\ L'., ,tiuc. 
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Solanum indicum grows flamboyantly with good seeding property. Jn some African 
countries it is grown as leafy vegetable in fami ly home gardens and contributes to 
household food security, and also serves as a source of income to fami lies (Rubai hayo. 
1994). This work was designed to examine the seeds of the plant for proximate nutrients 
and amino acids composition. selected minerals and anti-nutritional factors content . 

MATERIALS AND M ETHODS 
Ripe and dried seeds of Solan11m indirnm were collected rrom the licl<l within the 

National Veteri nary Research Insti tute Yom. igcria. The pbnt wa~ identified al tht• 
Department of Botany University of Jos. igcria Crude lipid. crude protein (N x 6 . 2~ ). 
crude fiber, total ash and moisture contents were determined accord ing to i\Oi\C ( 1990) 
procedures. Energy content of the seeds was calculated using /\twatcr factors of 4. 9. 4 
(Osborn and Yoogt, 1978). The mi neral nutrients potassium. scidillln. magnesium. cal<.:ium 
and iron were ana ly7cd using atomic absorption spectrophotometer <Perkin Elmer model 
2380), whi le phosphorus content was estimated by the molyhdo-vanadatc method (/\0/\C. 
1990). Amino acid composition of the seeds was determined according to the method of 
Spackman and Moore ( 1958). Total oxalatcs and phytic acid contents of Solan um indicum 
seeds were determined according to AOAC (1990) methods. while tannic acid level was 
determined by the method of Joslyn ( 1970), The cyanide content was esti mated by the 
modified alkaline picrate method (lkediobi et al, 1980) 

RES UL T S AND DISCUSSION 
The proximate composition of Solan um indicum seeds is given in Table I, 

Table 1: Proximate composition of So/anum indicum seeds 

Component 

Crude Fat 
Crude Protein 
Crude Fiber 
Total ash 
Moisture 
Carbohydrate (NFE) 
Caloric value (Kcal) 

Sodium 
Potassium 
Iron 
Magnesium 
Calcium 
Phosphorus 

Composition (g/100 dry w t.) 

27.09±0.95 
18.68±0.71 
39.26± 1.60 
6.41 ±0.53 
5.29±0.41 
7.26±4.46 
347.69±13.51 

(mg/JOOg) 
122.95± 1.40 
1309.34± 1.60 
23.19±1.80 
168.42±0.98 
48.03±2. 1050 
43.00±2.70 

Tabulated values are means± SD of th ree determinations. 
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the am ino acid composition in 'I able 2 

Table 2: Amino acids composit ion of Solan um indicum sec1h 

Amino Acid Co ntent (g/I OOg protein) FAO r ef. protein" 

Lysine 3.25±0.52 4.20 
Threonine 1.25±0. 13 2.80 
Valine 1.67±0.36 4.20 
Cyste ine 0.78±0. 16 2.00 
Methionine 1.15±0.35 2.20 
Isoleucine 2 .60±0.29 4.20 
Lcucine 4.00±0.51 4.20 
Tyrosine 0.62±0.l 2.80 
Phenylanine 2 .71 ±0.38 2.80 
Histid ine 2.29±0.43 
Arginine 3.97±0.57 
1\ spartic ac id ..J.9-H0.48 
Serine 1.1-H0.31 
Glutamic /\cid 9.48±0.54 
Prol ine 0.66±0.13 
Glycine I. I 810.16 
/\lanim.: 3.25+0.38 

·1 a bu lated \ al ucs arc means- SD of three determinations. 
''I .\ 0 ( I lJ70 l 

Ta hie 3; Ant i-nut ritional factors of Solan um indicum seeds 

Anti-n utrient 

PhY1ie Acid 
Ox al ates 
'I annins 
Cyanide 

Composit ion (mg/ IOOg d r~ ''t.s) 

78.67±0.53 
240.21 ±24.27 
5250±5.0 
126.5±23.3 

Tabulated values are means± SD. Of three determinations and the anti-111.Hrit1011: i 
factors in Table 3. The crude protein and crude lipid contents arc high .:ornparcd t 
tl10::.c reported for cereals and grains (Oyenuga. 1968) and !'or some k,:-c·-kr). 
underuti lized plant seeds (Yakubu and Onwuliri. 200 1). The relatiwl~ h1:-: i 11 

content of the seeds may serve a useful purpose if the seed arc supplcmcntt:l1 

li vestock feed as the sole source of fiber requirement in the ratu n. I lowcvcr. tht: 111 •t 
fibre content may have some ad verse effect on the availabil t;. llf' dicta:·: , 1lu1 ll• 

magnesiwn, z inc and iron. Thl! ash content is higher than thlh< t1t' cereal~ t 0;. enur . 
1968) and seeds of Balanites aegyptiaca reported by Samuel ct al ( 1997). ~in11"1ih. 
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levels of mineral nutrients potassium, sodium, magnesium and phosphorus are also 
higher than those reported for cereals, Ba/anites aegyptiaca seeds and seeds of the tree 
legume Tamarindus indica (Marangoni et al, 1988). These values and those for 
calcium and iron were however; lower than the values reported for these elements in 
some tropical legume seeds (Apata and Ologhobo, 1989). Chemical assessment of the 
seed protein quality (Table 2) showed that all the essential amino acids were present in 
fairly good quantities. Phenylanine, leucine and lysine had values that compare 
favorably with the FAO (1990) reference protein standard. The comparatively good 
levels of lysine and methionine would benefit supplementation with maize grain 
known to be deficient in these amino acids. 

68 

The total oxalate content of So/anum indicum seeds is much lower than the value 
( 4800mg/1 OOg) reported for Kochia hay (Rankins and Smith, 1991) and the value 
(91 OOmg/1 OOg) reported for vegetable amaranth (Patma and Bluebell, 1989). Oxalates are 
considered to be anti-nutrients as well as toxins. They render calcium unavai lable by 
binding the calcium ion to form insoluble calcium oxalate complex, which is not absorbed 
by the intestine. At high oxalates level the insoluble complex formed (also called kidney 
stones) can affect the kidneys. The content of oxalates in the seeds of So/anum indicum is 
however, below the range of values associated with incidence of urinary bladder kidney 
stone disease (Marshall et al, 1967) and poisoning in grazing animals (Jones et al, 1970). 

Phytic acid reduces the bioavailability of trace elements and minerals. Apata and 
Ologhobo ( 1989) studied the effect of phytic acid content on bioavailability of minerals. 
They reported that there was a significant inverse relationship between phytic acid content 
and bioavailability of calcium, magnesium, zinc and iron in some tropical legume seeds. 
The phytic acid content of Solanum indicum seeds is, however, very much below the range 
of values (294-453mg/1 OOg) reported for the tropical legume seeds. It is also very much 
lower than phytic acid content of 270mg/1 OOg for cottonseed meal, 400mg/1 OOg for 
soyabean meal and 360mg/ 1 OOg for sesame meal, which are used as vegetable protein 
supplements (Nelson et al, 1968). 

Tannie acid content (Table 3) of the seeds is higher than that of winged bean 
(760mg/ l OOg) reported by Santram et al ( 1987) and that of Quercus incana (2560mg/1 OOg) 
reported by Lohan et al ( 1980) but lower than the value of 7570mg/1 OOg reported for 
Eugenia jambolana also by Lohan et al (1980). Tannins are known to reduce the 
digestibili ty o f nutrients, usually proteins, but also carbohydrates and even li pids by 
binding with the substrate to be digested, inhibiting digesti ve enzymes or hei ng anti
microbial (Scalbert, 1991). Pal and Negi (1978) al so reported that yearling male calves fed 
on tannin-rich Quercus incana and Terminalia arj una tree leaves as sole feeds showed 
signs of toxicity in less than one week from the start o f feeding. 

The high content o f cyanide in the seeds of Solanum indicum may be of concern. 
because cyanide is known to be toxic. It a ffects ce llular rcsriration by inhibiting 
cytochrome oxidase of the e lectron transport chain. In add ition, excretion of dietary 
cyanide from the body in form of thiocyanate requires sulphur. which is normally derived 
from methionine and cysteine. Because these amino acids are essentia l and must he 
supplied in the diet, occurrence of cyanide in foods and animal feeds may increase the 
requirement for these amino acids. In the United States. legis lation limits the concentration 
of cyanogens in certain species of legumes for human consumrtion to 20mg/1 OOg (Liencr. 
1969). This value is about s ix times less than the con tent of cyanide in the seeds of 
Solanum indicum. Toxicity of cyanogenic glucosides is mainly due to the release of the 
bound cyanide a5 hydrocyanic acid by the hydrolytic activity of the glucosidase enzyme. In 
the absence of effective glucosidase, neither saliva nor dilute hydrochloric acid at body 
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temperature can n:leasc signi Ii cant amount 01· cyaniJc from Ji..:t ar\ L· ~ 111 't'L'l llL ( ~: v 
(Montgome r) . I %4 ). 

The prox imate nut rients conte nt and cssenti al ami no acid -; )l 1: 1 ... ., ,· \, h .111111 

indicum seeds suggest that the seeds may have potential use as \ cgetabk p1• itc11• 
supplement in livestock feed . The high content of' the seed for tan nins :illJ c: :mi,k 1 1·a~ . 

however, be prohibiti ve. Tannins can be tox ic and /or inhibiti\L il th..: d i~_v1·c 11 1 l !' 
nutrients, especially protein. dependi ng on whether the tannin i!-. h> drol; s c1 bk: 01 
com.lensed. lt is also not certain whether or not the theoretical amm n· of cyanide: I" the 
seeds of Solanum indic11111 would be released from the intact glucosidc f'l) ll(l\\ing ini;cstion . 
Further work on nutri tional evaluation o f the sect.I is there fore recnmnwndcd. l<' :1:-.ccrta 11 
its potential usefulness. 
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