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Mineral and chemical Compositions of early
and late Season Nigerian Millets

Die mineralische und chemische Zusammensetzung frih- und spétreifer nigerianischer
Hirsen

by C.C. Nwasike, P.N. Okoh, A.O. Aduku and P.C. Njoku *)

1 Introduction

Pearl millet (Penniseturn americanum (L.)K.) is consumed by a large segment of the
population in Africa and India and attempts are being made to combine high yield attri-
butes with nutritional quality. Like most cereal grains, pearl millet is a major source of
human dietary protein in developing countries where animal protein is limited and ex-
pensive. In Nigeria, the general pattern of nutrition tends towards high level of con-
sumption of cereals especially millets, sorghum and maize. Because of low production
of wheat and rice, sorghum and millet constitute the main sources of protein in the sub-
tropical and savanna areas of the country.

Although grown in mixtures with legumes, other cereals and cash crops, pearl millets
are adapted to the adverse and limiting conditions of soils and environment (NWASIKE
et al., 1982). It has therefore become one of the important cereal crops for subsistance
farmers in Nigeria.

Only a few published reports are available on the chemical composition of millets
grown in Nigeria (BUSSON, 1965, OYENUGA, 1968). However, these reports are based
on analyses done on a few millet types of unclearly defined varieties.

Information regarding the ranges of nutrients in the various available millet varieties
have not been reported. The present study was undertaken to determine the ranges in
concentration of nutrients in several varieties of pearl millet grown in Nigeria with a
view to identifying those with better nutritional qualities.
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2 Materials and Methods

Whole seeds of early (photo-insensitive) and late (photo-sensitive) season millets were
ground in a Willey mill and protein (Nx 6,25) was determined using the microkjedahl
method. Values for fat, fibre and ash were obtained by the standard AOAC procedures
(HORWITZ, 1975). Carbohydrate contents were obtained by substracting the sum of the
values for protein, fat, fibre and ash from 100. Sodium and potassium levels were deter-
mined by flame photometric methods while magnesium was obtained by the atomic ad-
soption spectrophotometric method. Iron, phosphorus and calcium were also determi-
ned by the AOAC methods (HORWITZ, 1975). Amino acid analysis involved HCL hy-
drohysis under reflux, with the buffered hydrolysate being run on a Technicon amino
acid analyzer as given in detail elsewhere (OKOH et al., 1982).

3 Results
3.1 Proximate analysis

Protein, fat, fibre, ash and carbohydrate percent for the various millet varieties are
presented in Table 1. The range of protein content in the two groups of pearl millet is
wide varying from 12,38 to 17,14%.

Tab. 1: Proximate composition of millet varieties (percent of dry matter)

Varieties Protein Fat Fiber Ash Carbo-
hydrate}

Early Season

Millet

Ex Borno 13. 69 5.39 1. 80 1.96 77.26

Ex Benue 12. 38 4. 60 1. 66 1.84 79.52

Nigerian composite 13.06 5. 80 2.26 2.33 76.55

World composite 13. 06 4.02 1.87 2.02 79.53

Late Season

Millet

Ex Tukuru 17.14 4. 80 2.20 2.02 73. 84

Ex Riyom 16. 32 5. 54 1.96 2.08 T4.12

Ex Gashua 14. 09 5. 66 1.08 2,37 77.00

Proso millet (a) 15.45 4. 86 -— 3. 23 -—

Improved Nigerian

sorghum (average) (b) 11.78 2.78 2.04 1.15 82.27

(a) Average for 7 proso millet varieties (reference 3)
(b) From reference 8.

The higher protein levels are found in the photosensitive types. A relatively narrow
range (4,02 - 5,8%) is observed in the fat contents. Also the ranges of values for fibre,
ash and carbohydrate are narrow, 1,08 to 2,26% and 73,84 to 79,53%, respectively.
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3.2 Mineral composition

Elemental analysis of the millets reported in Table 2 shows that phosphorus, magne-
sium and potassium are the major elements in the grain. The total phosphorus values
range from 266 to 314 mg/100 g, magnesium values range from 86,5 to 126 mg/100 g
and potassium from 350 to 423 mg/100 g. Similar range of values have been reported
by other workers (RAO and SWAMINATHAN, 1953; SAWHNEY, 1968; Ksu, 1977/78).
The calcium values range from 39,0 to 50,0 mg/100 g indicating less variability than va-
lues reported by (SAWHENY, 1968). Sodium values range from 35,5 to 43,0 mg/100 g
and iron values vary from 6,2 to 10,6 mg/100 g.

Tab. 2: Mineral composition of millet varieties (mg/100g)

Varieties Na K Ca Mg Fe P

Early Season

Millet

Ex Borno 43.0 420.0 48.5 113. 0 9.0 312.0

Ex Benue 35.5 395.0 39.0 113.0 9.9 2980.0

Nigerian composite 42.0 423.0 50.0 86.5 6.7 305.0

World composite 35.5 385.0 44.0 105.0 8.4 314.0

Late Season

Millet

Ex Tukuru 39.0 350.0 39.0 126.0 9.8 300.0

Ex Riyom 42.5 355.0 49.5 96.0 10.6 313.0

Ex Gashua 36.0 390.0 42.5 102. 0 6.2 266.0
3.3 Amino acid composition

Results of the amino acid analysis of the different millet varieties in Table 3 show that
lysine and methionine values are low as these range from 2,45 to 2,91 g/100 g protein
and 1,39 to0 2,05 g/100 g protein, respectively. However, the low values for methionine
may be attributed to losses of this amino acid during hydrolysis of the samples by the
reflux method.

The results also showed that there is little variability in the amino acid content among
cultivars of pearl millet grown in Nigerian. Similar values for leucine, isoleucine, gluta-
mic acid and other amino acids have been reported by other workers (Ksu, 1977/78;
FAO, 1980).

4 Discussion

Compared with other staple food crops (e.g.yam and cassava), cereals provide a much
higher proportion of protein in human diets in Nigeria. Furthermore, there is an increa-
sing utilization of Nigeria ceredls for animal feeds, especially for poultry (OKOH et al. ,-
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3 Tab. 3: Amino acid composition of mille varieties

Varieties Anino acid! (g/100g Protein)

4§ HIS ARG AP THR SER G0 PRO GLY ALA VAL MET IV LV TR ' PE

By
Seaon

Mille

£x Borno 018 344 451 842 400 490 1080 604 348 825 52l 200 447 LA 3% 500
Ex Benue 260 398 435 870 419 516 2034 607 343 846 565 153 458 1148 33 538
Nigerian

conposite 0T 341 452 899 420 519 197 62 324 822 581 175 448 1118 §M 50
World composite 2,57 344 448 862 417 516 2,00 6,37 361 924 6,00 188 484 1203 35 5,60

Late Season

Mile

BxTukuru 260 308 462 844 300 470 085 670 §15 860 5,61 168 437 1,06 319 5684
Ex Riyon 245 320 446 883 404 494 22 679 324 852 580 180 471 12,08 3,68 6,05
ExGashua 200 330 404 926 485 53 28 721 356 896 617 145 4904 1268 356 57

Prosomillet! 141 184 208 570 200 591 2048 676 2,17 1,14 492 189 42 128 245 54

LLYS = Lysing, HIS = hisicine, ARG = arginine, ASP = aspatc acid, THR = (hreoning, SER = Serne
GLU = glutamic acid, PRO = proline, GLY = glycine, ALA = alanine, VAL = valing, MET = methionine,
ILEU = isoleucine, LEU = leucine, TYR = tyrosine, PHE = phenylalanine.

1 Average for 3 Proso millt varieties (reference 6



1982). While maize still remains the major cereal used in animal diets, cost and availabi-
lity factors are making it necessary for other cereals to be tried. Because of the exten-
sive use of these cereals in both human and animal diets, even small proportional in-
crease in quality have the capacity to make worthwhile differences in the quality of the
diets consumend. The two groups of pearl millet herein discussed contain varying levels
of protein with the photo-sensitive varieties having higher protein levels than the
photo-insensitive group. The protein values reported for the photo-sensitive varieties
on average are higher than the 15,45% average value reported for proso millet (Pani-
cum miliaceum) varieties by LuIs (1980) and the range of 9,4 to 14,8% reported for pe-
arl millet varieties by DAESTHALE et al. (1971).

The fat contents of the Nigerian millet varieties are similar to that reported for proso
millet by Luis (1980) and are higher than values for maize and sorghum.

The mineral of the pearl millet varieties grown in Nigeria seem low. However, they are
higher in calcium and phosphorus than in maize.

Tab. 4: Comparison of essential amino acids in millet with that of sorghum and the FAO
provisional pattern (g/100g protein)

Varieties Amino acidl

LYS THR VAL ILEU MET LEU TYR PHE
Early Season
Millet
Ex Borno 2.73 4,02 5,21 4,47 2,05 11,24 3,35 5,02
Ex Benue 2,69 4,19 5,65 4,58 4,53 11,48 3,33 5,38
Nigerian composite 2,72 4,26 5,87 4,48 1,75 11,18 3,34 5,33
wWorld composite 2,57 4,17 6,00 4,84 1,88 12,03 3,52 5,60
Late Season
Millet
Ex Tukuru 2,61 3,90 5,61 4,37 1,68 11,06 3,19 5,64
Ex Riyom 2,45 4,04 5,80 4,71 1,39 12,08 3,68 6,05
Ex Gashua 2,91 4,35 6,17 4,94 1,45 12,63 3,56 5,74
Commercial sorghum
(USA) 2 2,33 3,49 5,04 3,88 -- 13,10 2,90 4,94
Improved Nigerian
sorghum3 1,92 3,42 4,81 4,05 -- 13,92 4,05 5,47
FAO4 4.9 5.8 2.8 4.0 -~ 4,9 2,5 2,9

I LYS = lysine, THR = threonine, VAL = valine, ILEU = isoleucine,
MET = methionine, LEU = leucine, TYR = tyrosine, PHE = phenylalanine
2 Reference 6
Reference 8
4 Reference 3

(¥~
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The amino acid composition of the different millet varieties reported are higher in va-
lues than those reported for proso millet by Luis (1980) in several important amino
acids like lysine, histidine, arginine, threonine and valine (Table 3). Similar values
were obtained for leucine, isoleucine and phenylalanine while lower values were obtai-
ned for methionine. Comparing the amino acid values with the Food and Agriculture
Organisation (FAO, 1980) standard values (Table 4), it seems apparent that lysine may
be the limiting amino acid in the Nigerian millet varieties. However, specific biological
experiments will be needed to confirm this assertion.

5 Summary

The proximate, mineral and amino acid compositions of early and late maturing Nige-
rian millets have been determined. High contents of some minerals especially potas-
sium, magnesium and phosphorus were found in all the varieties.

The total seed protein was higher in late maturing millets and ranged from 14,09 -
17,14%, while the protein in the early maturing millets ranged from 12,38 - 13,69%.
Compared with improved Nigerian sorghum varieties the millets have a higher protein
content and were found superior in their most limiting amino acid content (lysine).

Zusammenfassung

Von frith- und spatreifenden nigerianischen Hirsesorten wurden die Mineralstoff- und
die Aminosdurezusammensetzung bestimmt. Bei allen Sorten wurden hohe Mineral-
stoffgehalte, insbesondere von Kali, Magnesium und Phosphor, gefunden. Der Ge-
samteiweiBgehalt lag bei den spitreifenden Hirsesorten mit 14,09 - 17,14% TS iiber
dem der friihreifenden Sorten, die Gehalte von 12,38 - 13,69% TS aufweisen. Im Ver-
gleich mit verbesserten nigerianischen Sorghumsorten enthielten die Hirsen mehr Ei-
weiB und sie waren auch hinsichtlich des Lysingehaltes iiberlegen.
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