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ABSTRACT
Two sorghum samples yellow and white cultivated in three different local Government areas of
kano (Viz:Tsakuwa (Dawakin Kudu), Burum – Burum (Tudun Wada), Kibiya) and four hybrid
Sorghum samples from Institute of Agricultural Research A.B.U Zaria were analyzed for proximate
composition. The results revealed that protein content ranged from 6.23 - 13.81%, carbohydrate
65.57 - 76.28%, lipid 3.60 - 10.54, fibre 1.65 - 7.94%, ash 1.12 - 1.68%, and moisture 9.75 16.32% . The proximate analysis revealed that sorghum samples contains appreciable nutrient
contents. Also from the result, it has shown that the values of the improved varieties from the
Institute for Agricultural research (IAR) Zaria is higher in the parameters analysed as compared to
the local samples. The mineral composition of the sample studied showed highest distrbution
pattern of Fe (YK,31.95 µgg -1), Cu (YT,7.27 µgg -1), Zn (S40 59.81 µgg -1), Mg (YK.110.74 µgg -1 ) Ca
(YT,40.85 µgg -1), Cu (S17,.8.0 µgg -1), Cd (S14,0.99 µgg -1), and Pb was only detected in white
sorghum of Burum –Burum variety (0,.64 µgg -1).
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INTRODUCTION
sorghum (Sorghum bicolor ) is an important food crop
particularly in arid and semi arid tropics. It is a dual
purpose crop providing staple food for human
consumption (35%) and the rest as a fodder for
livestock, alcohol production as well as preparation of
industrial products (Awika and Rooney,2004). Many
people in Africa and Asia depend on sorghum as the
stuff of life. Being a drought tolerant crop, it can give
dependable and stable yield in both raining and post
raining seasons. It thrives with less rainfall than is
needed for rice and maize and can be grown where
no other major cereal can be cultivated. Altogether,
sorghum is one of the several really indispensable
crops required for the survival of man. According to
FAO (1995) report, sorghum was grown globally on
an area of about 46 million ha with a production of
about 60 million tons. However in India, sorghum is
cultivated on an area of about 9.10 million ha with a
production of about 7.65 million tons (Anonymous
2006a, 2006b).
The role of plants in the maintenance of good health
is well known. These plants constitute an enormous
reservoir of wide variety of compounds, which exhibit
some medicinal and nutritive properties(Edeoga and
Gomina, 2003).
Sorghum food material is readily available in Nigeria
and has promising nutritional attribute. Whole
sorghum grain is an important source of B-complex
vitamins and some minerals like phosphorous
magnesium, calcium, and iron (FAO, 1995). The
protein content of sorghum is similar to that of wheat
and maize, with lysine as the most limiting amino acid
(FAO, 1995).
Sorghum, guinea corn or great millet (sorghum
bicolor) is the world third important food grain being

exceeded in utilization for food by wheat and rice. It
is the chief grain food in much of Africa, Asia and
South America. In Nigeria, sorghum is also known as
guinea corn. The composition of sorghum grain is
similar to maize in many respects. Typical analytical
figures for the grain are starch 68-80%, protein 1015%, moisture 11-12%, fat 3%, fibre 2%, ash 2%
food energy 394 calories. It ranks second to maize in
total available energy among the cereal grains
(Ihekoronye, 1985).
Nutritionally, sorghum has high carbohydrate content
in form of starch. The protein content is significant
and comparable to that of wheat and maize but its
digestion is an obstacle to its nutritive value. It has a
high fat content than wheat or rice, but, it is lower
than that of maize. Some varieties of sorghum have
high dietary fibre content. Unfortunately this tends to
have adverse effect on the availability of some
nutrients. Sorghum is also known to be a rich source
of B-complex (β-carotene), but its quantity also varies
with the environment in which the sorghum was
grown (Ihekoronye, 1985).
Proximate analysis is the most common analysis done
for nutrient testing. Proximate testing includes fats,
proteins, moisture, fibre, ash and carbohydrate . Each
of the proximate test has testing varations that are
applied to specific food types (Simpkin and William,
1990s).
An element is essential when it is consistently
determine to be present in all healthy living tissues
and when its deficiency symptoms are noted, with
depletion or removal, which disappears when the
elements are provided to the tissues (Olivares and
Uauy, 1996).
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Of the essential metals, iron, copper and zinc are well
known for their biochemical role in the human body.
Iron is an essential metal in the biochemical system,
i.e. hemoglobin in blood, which is the most important
iron complex consisting of the globin protein with four
heme units attached to it. Likewise, copper is found in
enzymes capable of carrying oxygen as hemoglobin
does, and it is actually required in the formation of
this substance. Zinc, another essential element is
approximately100 times as abundant as copper in the
human body. It has the ability to occupy low
symmetry sites in enzymes(Corn, 1993).
As far as non-essential elements are concerned,
chromium is known to cause lung cancer. Lead
accumulation results first in reduced functioning of
kidney, liver and brain cells and later in complete
breakdown of the tissue. Cadmium and its compounds
are also toxic to humans. They produce acute and
chronic symptoms varying in intensity from irritation
to extensive metabolic disturbance (Mueller and Anke,
1994).
Minerals are large family of nutrients essential to the
human body, although some of them are present in
the body in very small amounts, probably several
part per million. They are designated as essential
trace elements because most of them are the core
elements of thousands of enzymes displaying various
functions or acting as catalysts, for certain enzymes.
They are also components of hormones and certain
factors with special physiological function (Ingaski,
2005)
OBJECTIVES
To compare the nutritional value of the
improved sorghum (from IAR, Zaria)
with the local varieties.
To assess the suitability of some of the
local varieties for further improvement.
To find the level of some metals present
in the Sorghum
MATERIALS AND METHODS
All the containers, glass wares used were cleaned
thoroughly with detergent,
rinsed in tap water and finally distilled water. Analar
grade regents were used throughout the analysis.
Six different samples were collected from Kibiya,
Tsakuwa and Burum-Burum in Kano State, two
samples from each sampling areas and four improved
samples from institute of Agricultural Research, Zaria.
The samples were sorted, cleaned and ground
separately using pestle and mortar to a powder form;
they were stored in plastic containers for analysis.
Proximate Analysis
Proximate analysis of food is the determination of the
major components of food which includes moisture,
lipids (fats), ash (mineral), protein, carbohydrate and
fibre. These methods are however not in any way
perfect but act as guide for empherical estimations.
Procedures recommended by (AOAC, 1984) that is
Association of Official Analytical Chemist, were used
for the analyses.
RESULTS AND DISCUSSION
Table 1 shows the results of the proximate analysis of
the samples investigated.

The result of the moisture content for local varieties
ranged between 9.75% - 16.32% with a mean of
13.49% and standard deviation of 3.67% that agrees
with the literature value reported by Ihekoronye,
(1985). Mustapha and Magdi (2003) reported 8.33%8.58% and Abu, (2001) reported 1.20% - 1.92% for
moisture content which are in agreement with the
improved value of 1.39 - 7.21 moisture content with a
mean of 3.13% and standard deviation of 2.74. The
ash content is an indication of mineral content of a
sample. Ash content of a sample cultured in 3
different locations were found in the ranged 1.12 1.68% with a mean of 1.67% and standard deviation
of 0.36%.The sample (improved) shows a range of
1.51% - 1.64% with a mean of 1.53% and standard
deviation of 0.20%. The ash content of the sample
may be affected by the nature and amount of ion
present on the soil from which plants draw their food
(Akinsola, 1993). Mustapha and Magdi (2003)
reported the ash content of 1.90% - 1.97% which is
higher than the result obtained in this study but Abu
(2001) reported ash content of 1.01% - 1.56% which
agrees with the result obtained in this work.
The local sample gives a high value of lipid content
ranging from 9.08% - 10.54% with a mean of 9.78%
and standard deviation of 0.60% which is similar to
Asha et al.,(2005) with a lipid content of 16.10%;
while the improved sample recorded low lipid content
ranging from 3.60% - 5.33% with a mean of 4.71%
and standard deviation 0.80% which is in agreement
with the value reported by other reasearch works of
Torres et al., (2006) 2.76% - 3.75%; Mustapha and
Magdi (2003) 3.58% - 4.47%; Abu, (2001) 2.22% 3.65%. The low level of lipid in improved sample
attest to the suitability of the sample for baking in
terms of good keeping quality while sufficient enough
to participate in the formulation of dough structure
(Martin et al,1991). High rate of nitrogen fertilizer
were reported to reduce seed oil content in India
(FAO, 1994). Fat are more concentrated energy food
than carbohydrates. The energy value of fat 9 kilo
calories per gram compare to 4 kilo calories per gram
of carbohydrates (Okanlawon, 2000)
The results of the protein content obtained for local
sample ranged between 6.56% - 8.02% with a mean
of 7.10% and standard deviation of 0.32% while the
improved sample protein content ranged between
10.91% - 13.81% with a mean of 11.99% and
standard deviation of 1.28% which is in accord with
the works of Torres et al., (2006) of 9.01% -11.43%;
Asha et al.,(2005) of 10.40% and Abu, (2001) of
10.08% - 15.55% protein contents. The variations in
protein content of the various samples are primarily
due to the nature and deficiency of essential element
required for plant life (Arnon, 1995).
The quality of a protein is determined by the varieties
of the amino acid which it contains and which in
consequence it can give to the body (Arnon, 1995)
protein of vegetable origin, however does not in
general, provides all the necessary amino acid and
hence it has limited biological value and it is referred
to as second class (Mc Donald et al, 1995) 10-20%
protein content required for good baking properties
(Olugbemi, 1993).
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The mean crude fibre content of the local sample is
2.79% with standard deviation of 0.60% and range
value 1.65% - 3.34% while the improved sample
ranged 3.42% - 8.13% with a mean value of 5.09%
standard deviation of 2.29%. This value compare
favorably with the works of Mustapha and Magdi
(2003) that ranged from 1.64% - 2.66%; Asha et
al.,(2005) of 1.21% and Abu et al.,(2001) 1.04% 2.81% crude fibre contents.Abu et al., (2001)

reported carbohydrates value of 81.32% - 82.7%,
Mustapha and Magdi (2003) reported a range value of
68.81% - 69.65% carbohydrate content. This is in
agreement with the ranged value of the local sample
of 66.63% - 77.25%, a mean of 71.83%, standard
deviation 3.45% and improved sample range of
69.69% - 77.0% and mean value of 72.77%,
standard deviation of 3.53%.

Table 1:Proximate Composition (%) of Sample Analysed*
Sample

Ash

Lipid

WT

9.75±1.66

Moisture

1.32±0.09

9.40±0.90

6.56±1.09

Crude protein

74.52±1.15

Carbohydrate

2.76±0.81

Crude fibre

YT
WK

14.14±0.83
10.42±0.10

1.68±0.08
1.33±0.15

10.42±0.55
10.54±0.19

6.89±1.01
6.23±1.09

67.16±1.07
71.24±1.42

2.90±0.50
2.90±0.01

YK

19.02± 2.21

1.46±0.06

9.08±1.27

7.30±0.63

65.15±2.75

1.65±0.43

WB

11.30±0.30

1.12±0.06

9.39±1.34

8.02±0.63

70.85±1.06

3.34±0.51

YB

16.32±0.13

1.44±0.03

9.87±0.43

7.62±0.63

65.57±0.91

2.79±0.03

S14

1.39±0.05

1.51±0.46

5.33±0.20

11.35±1.38

68.71±3.80

3.42±4.42

S41

1.95±0.20

1.61±0.41

3.60±0.67

11.90±0.02

75.67±4.83

6.84±2.87

S40
S17

1.94±0.27
7.21±0.99

1.64±0.34
1.57±0.42

4.79±0.72
5.12±0.52

13.81±1.89
10.91±1.31

73.29±5.13
76.28±2.15

7.94±3.81
4.85±2.27

*Values are means ± S.D of triplicate determinations.
KEY:
YB

YELLOW

B/BURUM

WT

WHITE

TSAKUWA

YT

YELLOW

TSAKUWA

WK

WHITE

KIBIYA

YK

YELLOW

KIBIYA

WB

WHITE

B/BURUM

Table2:Mineral and Trace elements Concentration of the Samples Analysed (Ugg-1)
ELEMENT SAMPLE

Fe

Cd

Cu

Zn

Pb

Mg

Ca

YB

19.25

ND

2.19

36.89

ND

66.44

25.23

WT

15.09

0.37

0.94

ND

ND

65.02

16.92

YT

26.09

ND

7.27

ND

ND

104.82

40.85

WK

15.74

ND

3.59

29.5

ND

65.18

25.39

YK

31.95

ND

4.18

ND

ND

110.74

40.53

WB

13.03

0.16

1.9

27.62

0.64

43.57

17.58

MEAN

20.19

3.35

31.34

75.96

27.75

S14

21.45

0.99

6.91

59.76

64.95

24.51

S41

9.28

0.14

0.58

6.86

ND

20.94

9.98

S40

19.25

ND

7.06

59.81

ND

65.44

24.15

S17
MEAN

18.51
18.12

ND

8.01
5.64

18.39
36.21

ND

44.14
48.87

17.82
19.12

KEY:
YB
WT
YT
WK
YK
WB

YELLOW
WHITE
YELLOW
WHITE
YELLOW
WHITE

B/BURUM
TSAKUWA
TSAKUWA
KIBIYA
KIBIYA
B/BURUM
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CONCLUSION
The proximate analysis
revealed that sorghum
samples contains appreciable nutrient contents. It has
shown that, the values of the improved varieties from
the Institute for Agricultural research (IAR) Zaria is
higher in the parameters analysed as compared to the
local sample.
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