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The review alluded to the fact that sorghum is the second most important grain in Africa and that its 
production has improved greatly over the past four decades. It maintained that about 300 million people 
from the developing countries rely on sorghum as a source of energy, and that the grain stands to 
contribute more to food supplies and food security of these countries if well explored. It showcases the 
nutritional credentials of sorghum, and reveals the potentials of sorghum as raw material for the 
Nigerian brewing, food, textile, and beauty industries. Furthermore, it gave the local recipes for some 
major sorghum foods. Conclusively, it recommended that there should be an increased research 
investment in sorghum, and that more needs to be done in the propagation, utilization, marketing and 
improvement of the marketing potentials of the grain in all its forms. 
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INTRODUCTION 
 
Sorghum (Sorghum L. Moench) also known as guinea 
corn in West Africa and locally called Okababa, Dawa, 
and Okili in Nigeria belongs to the tribe Andropogonae 
(FAO, 1995). It is the fifth most important cereal crop by 
acreage after wheat, rice, maize, and barley globally; it is 
cultivated on marginal, fragile drought-prone 
environments in the semi-arid tropics of Africa and Asia, 
and it is a crop genetically suited to hot and dry agro 
ecologies where it is difficult to grow other food grains 
(ICRISAT, 2004).  

Sorghum has a fibrous root system that could penetrate 
up to 8 feet into the soil and that makes it one of the 
hardiest cereals.Sorghum is one of the oldest known 
grains of Africa and India where it is commonly used in a 
variety of foods. From tonnage perspective, sorghum is 
the second most important cereal in Africa; its production 
has increased significantly over the past 40 years from 10 
million metric tonnes to 26 million metric tonnes (FAO, 
1998). Nigeria and Sudan produces about 63% of Africa’s  
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total production (FAO, 1995). 
Grain sorghum is the most commonly cultivated 

agronomic type of sorghum worldwide, and in Africa, it is 
a very important part of the diet which could be in the 
form of boiled porridge or gruel, unleavened bread, and 
rice-like products (Berenji and Dahlberg, 2004). Sorghum 
is one of the most important staples in the semi-arid 
tropics of Africa and Asia; it is the principal source of 
energy, protein, vitamins and minerals for millions of the 
poorest in these regions (FAO, 1995). However, human 
consumption is decreasing with enhanced socio-
economic status of population in general and easy 
availability of much preferred cereals in abundance and 
at affordable prices (Sheorain et al., 2000).  

Sorghum is a global crop; it is known as kafferkoren, 
soedangrass, and suikergient in the Netherlands, 
mtatam, shallu or feterita in East Africa, kaoliang in 
China, durra in Egypt, chicken corn or guinea corn in the 
United Kingdom, milo in Middle East Africa, jola, jowa, 
cholam, bisinga or durra in India, kaffir corn in South 
Africa, sorgo, milo or sudangrass in USA and guinea 
corn, feterita, sorghum, or sorgho in West Africa (Dicko et 
al., 2006). 

The consumption trend of sorghum is very similar to  
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Table 1. Chemical and biological data of sorghum on dry weight basis. 
 

Parameter Dry weight 

Protein % 9.6 

Fat % 4.5 

Available carbohydrate 67.4 

Crude fibre % 4.8 

Ash % 3.0 

Calories per 100g 447 

Protein digestibility % 84.8 

Net protein utilisation % 50 

Utilizable protein % 4.8 

Digestible energy % 79.9 
 

Source: Khan and Eggum, 1978. 
 
 
 

global pattern of output since most of the grain is 
consumed in countries where it is grown, like many lesser 
known grains sorghum is basically used as animal feed in 
the developed countries of the world (Mason, 2010). 
About 300 million people from the developing countries 
essentially rely on sorghum as a source of energy 
(Godwin and Garry, 2000). The grain stands to contribute 
more to food supplies and food security than at present, 
especially, for developing countries and others in dire 
need around the globe. African Agricultural Technology 
Foundation (AATF) (2010) maintained that the cereal 
accounts for 37% of the total food grain produced in drier 
regions of West Africa, and that its importance as food 
security crop became more pronounced when the 
Nigerian government banned the importation of barley in 
1986. 

Sorghum originated and was domesticated around 
5000 to 8000 years ago in north eastern Africa or at the 
Egyptian-Sudanese border (Wendorf et al., 1992). 
Damania (2002) holds a contrary view and maintained 
that sorghum originated in the Indian subcontinent. The 
sorghum kernel varies in colour from white through 
shades of red and brown to pale yellow to deep purple- 
brown, however, the most common colours are white, 
bronze and brown. Sorghum grain is basically spherical, 
they vary in size with various flavours associated with 
each (Purseglove, 1972).  

A 1000-kernel weight has a range of value from 3 to 80 
g, but in most varieties, it is between 25 and 30 g (FAO, 
1995). Sorghum is the fifth most important cereal crop in 
the world; only rice, wheat, maize, and potatoes are more 
highly consumed than sorghum (Dahlberg et al., 2011) 
and it is the most important cereal crop in Nigeria 
(Agboola, 1979). While the total food consumption of all 
cereals have risen greatly in the past 35 years, the global 
food consumption of sorghum has remained stagnant 
and this can be tied to it being seen as an inferior grain 
by most people (FAO, 1995). 

Sorghum plant is a potentially attractive raw material for 
food, feed, fuel and industry (Hallgren et al.,1992). Grain 

sorghum is the most commonly cultivated agronomic type 
of sorghum worldwide (Berenji and Dahlberg, 2004). In 
2009, 82% of harvested area of sorghum was within 
Africa and Asia (FAO, 2011). Sorghum can be classified 
into four main groups depending on their production 
characteristics: grain sorghum, forage sorghum, high-
tonnage sorghum, and sweet sorghum (Shoemaker and 
Bransby, 2010). The most common cultivars in West 
Africa is the S35, ICSV 111, and ICSV 400 (ICRISAT, 
2004), while the most common in Nigeria is the KSV3-
SK5912, KSV8, and ICSV400 (AATF, 2010). Global 
production of sorghum is currently estimated at 57.6 
million tons (Rao et al., 2005), and Nigeria produces 
about 8 million tonnes of sorghum. 

Sorghum is one of the crop priorities of the Nigerian 
government’s Agricultural Transformation Agenda 
(Sorghum Transformation Plan) (FMI, 2013). Sorghum by 
far, is the largest staple cereal crop in the country 
(NAERLS, 1996); out of 8million tonnes of sorghum 
produced in the country only 120,000 tonnes are utilized 
by industries (Murty et al., 1996).  

The bulk of sorghum grown in Nigeria is grown in the 
Northern Guinea and Sudan/Sahel ecologies in the 
following states of Nigeria: Kaduna, Kano, Jigawa, Borno, 
Plateau, Bauchi, Adamawa, Gombe (Aba et al., 2005). 
Development of commercial sorghum offers substantial 
benefits to Nigerian farmers and National food security. 
Sorghum displays a unique agricultural adaptability to a 
world in ever increasing need for more food (Koleoso and 
Olatunji, 1992); it assumes greater importance in the 
economies of several African countries whose farmers 
are largely having limited resources and who are at 
subsistence level (ICRISAT, 2004).  

On the health parlance, sorghum has strong anti-
proliferative activity against colon cancer cells (Yang et 
al., 2009) and its bran may protect against diabetes and 
insulin resistance (Farrar et al., 2008). It is safe for 
people who react to gluten proteins found in wheat, 
barley and rye (Ciacci et al., 2007); it could be used as 
food ingredients or dietary supplement to control cholest-  
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Table 2. Essential amino acid composition of sorghum (g/16 g N). 
 

Amino acids Composition 

Lysine 2.7 

Tryptophan 1.0 

Threonine 3.3 

Isoleucine 3.6 

Leucine 11.2 

Tryosine 3.6 

Phenylalanine 4.4 

Histidine 2.2 

Methionine 2.3 

Cystine 2.2 

Valine 4.7 
 

Source: Khan and Eggum, 1978. 
 
 
 

Table 3. Percentage of protein fractions in sorghum protein. 
 

Sorghum protein Percentage of protein fractions 

Albumins 11.2 

Globulins 9.7 

Prolamines 7.6 

Glutelins 18.9 

Residual 52.7 

Total protein extracted 47.4 
 

Source: Pushpamma, 1968. 
 
 
 

Table 4. Amino acid composition of sorghum flour and sorghum bread (g/16 g N). 
 

Amino acid Sorghum flour Sorghum bread 

Valine 4.7 4.7 

Isoleucine 3.6 3.6 

Leucine 11.2 11.1 

Tyrosine 3.6 3.5 

Phenylalanine 4.4 4.4 

Lysine 2.7 2.5 

Histidine 2.2 2.0 

Arginine 4.6 4.0 

Methionine 2.3 2.3 

Cystine 2.2 2.3 

Tryptophan 1.0 1.0 
 

Source: Khan and Eggum, 1978. 
 
 
 

-erol levels in humans (Carr et al., 2005); has higher 
antioxidants compared to other grains and fruits (Awika 
and Rooney, 2004), and slows the growth of cancer 
generally in human (Gomez et al., 2001). 

Sorghum, though, seen as food security crop in many 
parlances, it is also a source of income for many African 
households (Anglami, 1998). Awareness about the crop 
and its often not known uses would in the long run bring 

the crop out of its seeming obscurity, and will ultimately 
lead to increase in its demand and production. This would 
not only raise farmer’s income but would be good for the 
balance of trade of the country; surplus productions is 
exported, or and sorghum flour is used in place of wheat-
flour domestically.  

Promotion of and the consumption of sorghum which is 
among the objectives of this review would also impact  
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Table 5. Chemical composition (dry basis) of sorghum flour and sorghum bread. 
 

Parameter 
Protein (N × 5.7) Fat 

 

Available carbohydrate Crude fibre Total 

 

 

Metabolizable Ca P S Fe 

g/ 16 g N Cal/ 100 g                  mg/ 100 g 

Sorghum flour 6.9 4.5 67.4 4.8 447 425 44.8 313.9 25.9 10.1 

Sorghum bread 6.9 4.9 64.8 4.8 446 424 53.9 323.9 35.6 10.7 
 

Source: Khan and Eggum (1978). 
 
 
 

positively on the health of Africans in general, and 
Nigerians in particular. Again, a review of this 
nature would lead to much needed dissemination 
of information about the nutritional value of the 
crop. Furthermore, lasting food security would be 
elusive in the developing countries, especially, the 
West African countries where sorghum account 
for 50% of the total cereal crop land area without 
a significant improvement not only in the 
production of the crop, but also in its uses (Dicko 
et al., 2006), which also is one of the key issues in 
the review. 
 
SORGHUM AND NUTRITION 
 
Sorghum grain has 95 to 98% of the nutritional 
value of maize; vitamin content for corn and 
sorghum is similar but sorghum has a higher 
mineral content than maize (Balota, 2012). 
Sorghum grain has a lot of nutritional benefits due 
to its rich antioxidant properties (Green, 2012). It 
is higher in protein (11.5 to 16.5%) and calories 
than several other grains (Martin and 
MacMasters, 1950). One cup serving (100 g) of 
sorghum contain 143 g of carbohydrate and 326 
calories most of which comes from carbohydrate, 
12 g of dietary fibre, and would provide 47% of the 
recommended daily value for iron based on a 
2,000 calorie intake (Thompson, 2010). 100 g 
(one cup serving) of sorghum contains 325 
calories and has 10.8 mg of protein, 0 mg of 
sugar, 3.1 mg of fat, 6.0 mg of fibre and 0 mg of 

cholesterol. Sorghum contains the following 
vitamins and minerals: vitamins B1, B2 and B3, 
calcium (Ca), potassium (K), iron (Fe), 
phosphorous (P), and sodium (Na). 100 g (one 
cup serving) would provide 55% Recommended 
Dietary Allowance (RDA) of phosphorus, 19% 
RDA of potassium, 47% RDA of iron, 5.4% RDA 
of calcium and 0.5% RDA of sodium. Tables 1 – 6 
provide in-depth explanations of the many positive 
attributes of sorghum and its products.  

Although, the grain is low in sodium, it has a 
large amount of iron and a 100 g serving would 
meet over 50% of the recommended intake of iron 
for men and 24% for women; this is more iron 
than that in equal amount of brown rice 
(Thompson, 2010). Protein is one of the major 
components of sorghum; the primary function of 
dietaryprotein is to satisfy the body’s need for 
nitrogen and essential amino acid (FAO, 1995). 
The average starch content of sorghum is 69.5% 
(Jambunathan and Subramanian, 1988), and the 
crude fat content is 3% which is higher than wheat 
and rice (FAO, 1995). It contains no cholesterol, 
and like all other grains, has a fairly good amount 
of carbohydrates that could meet a good deal of 
recommended daily intake (Thompson, 2010).  

Sorghum strengthens the immune system, 
helps in the elimination of toxic waste from the 
body, increases endurance, assists in blood cell 
building, boost appetite, relieves diarrhoea, aids 
rapid recovery, stimulates cardio-vascular system, 
stimulates free flow of blood, and lowers 

cholesterol levels. Sorghum consumption reduces 
the risk of certain types of cancer in humans 
(Gomez-Cordoves et al., 2001; Yang et al., 2009). 
The tannin content of sorghum especially, the 
brown grain could make it difficult for the human 
body to absorb other nutrients (Awika and 
Roonney, 2004), and this makes sorghum the 
grain of choice for those battling obesity. 

In addition, sorghum helps to manage 
cholesterol; grain sorghum could be used as food 
ingredients or dietary supplement to control 
cholesterol levels in humans (Carr et al., 2005), 
and the bran of the grain may also help protect 
against diabetes and insulin resistance (Farrar et 
al., 2008). Sorghum is deficient in lysine, 
threonine and tryptophan, and the presence of 
some anti-nutritional factors such as tannins and 
phytate that interact with proteins, vitamins and 
minerals reduces the bio-availability of the grain 
(Ahmed et al., 1996). However, malting, 
fermentation, and cooking are known to improve 
the protein digestibility of sorghum by reducing its 
tannin and phytate content (Okafor, 1981). 
 
Sorghum as raw material for industries 
 
Sorghum is increasingly becoming the basis for a 
successful food and beverage industries in 
Nigeria. Industries in Nigeria use about 200,000 
metric tonnes of sorghum annually; about a 
meagre 5% of the total sorghum marketed is 
channelled to industries as raw material (Sanni et 
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Table 6. Comparison of composition of sorghum and maize (content %). 
 

Component Sorghum Maize 

Starch 63 - 68 60 - 64 

Moisture 9 -13 8 - 11 

Proteins 9 -11 9 - 11 

Fat and oils 1 - 1.5 3 -5 

Crude fibre 1.5 - 2 1.5 -2 

Ash 1 -2 1 - 2 

Other organics 8 - 12 7 - 9 
 

Source: Sheorain et al. (2000). 
 
 
 

al., 2003). Sorghum flour has been incorporated in wheat 
flours at various levels to produce cakes, cookies and 
bread (Abdelghafor et al., 2011). The flour can be 
blended with other flours and can consist of up to 50% of 
the flour bread. Consumer acceptance trials in Nigeria of 
bread made with 0% sorghum flour was akin to 100% 
wheat flour bread (Aluko and Olugbemi, 1989; Olatunji et 
al., 1989). A similar study conducted in Sudan reveals 
that bread made with composite flour of 70% wheat and 
30% sorghum flour were accepted (FAO, 1995).Baking 
has no effect on proximate, fatty acid and amino 
composition of sorghum flour bread (Khalil et al., 1984); 
bread made from wholly sorghum flour can be used as a 
gluten-free replacement for wheat, however, due to the 
lack of gluten, sorghum bread are generally unleavened 
(USDA and NRCS, 2006). 

Sorghum offers great advantages in the brewing 
industries (Middleman, 1986), it provides extract at a 
lower cost than is available from malted barley and it is 
readily available (Ogbeide, 2011). It is increasingly being 
used as a substitute for more expensive and important 
raw material in the Nigerian brewing sector and most of 
the very successful breweries in the country use sorghum 
in beer production (Momoh, 2012); its grits are currently 
used as adjuncts in majority of breweries in Nigeria 
(Koleoso and Olatunji, 1992). The Federal ministry of 
science and Technology in conjunction with the Federal 
Institute of Industrial Research (FIRO) has developed 
using 50% sorghum malt and 50% barley malt to produce 
beer; this invention have paved the way for the optimal 
utilization of sorghum in the brewing sector in the country 
(Oni, 2013). Again, sorghum malt is being used wholly or 
partly as a substitute for barley in the production of non- 
alcoholic malt drink in Nigeria (Eleke, 2011). 

Sorghum can also be useful in the production of 
ethanol and other bio-industrial products such as bio-
plastic, especially, in dry areas where other crops cannot 
be easily grown (McLaren et al., 2003). The cellulose 
content in sorghum stalk is as high as 48% of dry weight 
and these stalks can be used industrially to produce 
sorghum ply board that are much better and lighter than 
shaving ply board; by using stalks which are mere by-
product of sorghum in this way farmers can earn extra 

money, and the use of wood materials would also be 
reduced (Zou and Shi, 1999). Furthermore, sorghum 
pigments are used as dye in the textile industry, as 
natural colorant in the food industry, and in different fields  
in the beauty and medical industry (Guang and Guang, 
2007). 
 
SOME SORGHUM RECIPES 
 
Food from sorghum can be grouped into two categories, 
traditional products and non-traditional products. The 
following are some traditional Nigerian sorghum food 
recipes: 
 
Thin porridge (Ogi) 
 
Ingredients: De-hulled sorghum grains, water, sugar or 
salt to taste. 
Preparation/method: (1) Soak de-hulled grains in cold 
water for 18 to 48 h to soften and ferment grains; (2) 
wash the grains and ground to a coarse paste; (3) screen 
the slurry through a muslin cloth and discard the coarse 
particles remaining on the muslin; (4) let the strained 
slurry stand for 5 to 6 h and pour off the excess water 
leaving just enough to cover the settled paste; (5) bring 
water to boil; (6) pour the paste in boiling water (two table 
spoons for every 6 cups of water) and stir vigorously until 
paste gelatinizes; (7) cover the bowl and cook for another 
2 to 3 min; and (8) serve the thin, hot porridge as it is or 
add sugar or salt to taste (FAO, 1995). 
 
Stiff porridge (Tuwo) 
 
Ingredients: Flour of whole or de-hulled sorghum. 
Preparation/method: (1) Bring water to boil; (2) prepare 
paste of flour in cold water; (3) add the paste in small 
amounts to the boiling water and stir vigorously to 
prevent lump formation; (4) cool the thick porridge; and 
(5) serve with soup (FAO, 1995). 
 
De-hulled cracked sorghum meal (pate) 
 
Ingredients: Coarsely, ground whole de-hulled sorghum, 



 
 
 
 
spinach, tomato, onion, locust bean cake and chilli. 
Preparation/method: (1) Bring water to boil; (2) add locust 
bean cake, onion, chilli, salt to boiling water; (3) add 
spinach and continue to cook for another 2 min; and (4) 
serve hot (FAO, 1995). 
 
Fura 
 
Ingredients: Sorghum flour (sifted), hot spice, water, nunu 
(fermented milk), yoghurt or sour milk. 
Preparation/method: (1) Mix flour, water and spice; (2) 
prepare small round balls (2 to 3 cm in diameter); (3) 
drop them in boiling water and cook for 30 min; (4) pound 
cooked balls with water and spice until a smooth elastic 
and cohesive lump is formed; (5) again, prepare small 
balls, rolling between the palms of the hands or on a 
wooden board dusted with dry flour and (6) serve as it is 
or with nunu, yoghurt or soured milk (FAO, 1995). 
 
Beer (burukutu) 
 
Ingredients: Sorghum grains and pure yeast culture. 
Preparation/method: (1) Soak sorghum grain in water 
overnight; (2) malt for four days; (3) sun-dry the malt; (4) 
grind the sun-dry malt; (5) mash and sieve; (6) boil mash 
for 30 min; (7) add old brew or pure yeast culture; (8) 
ferment for 48 h (2 days) at room temperature; (9) boil to 
stop fermentation; (10) allow to mature for two days and 
(11) serve burukutu (Mbajiuka et al., 2010). 
 
 
CONCLUSION AND RECOMMENDATION 
 
There has to be an increased research investment in 
sorghum, and more has to be done in the propagation 
and utilization of the grain; the public and private sector, 
and international research bodies have a great role to 
play in this regard (Mason, 2010). Conclusively, more 
efforts should be channelled to marketing and 
improvement of the market potentials of sorghum in all its 
forms; this will make it to survive as a commodity crop or 
develop into an important value added speciality crop.  
 
 
REFERENCES 
 
AATF (2011). Feasibility Study on Striga Control in Sorghum. Nairobi, 

African Agricultural Technology Foundation. 
Aba, DA, Abu, E, Chindo, PS, Marle, PS, Maigida, DN, and Ogungbile, 

AO (2005). Characterization of some released sorghum varieties for 
food and industrial utilization in Nigeria. Agric. Tropical et Subtropica, 
38(2). 

Abdelghafor, RF, Mustafa, AI, Ibrahim, AMH, and Krishnan, PG (2011). 
Quality of Bread composite flour of sorghum and hard winter wheat. 
Advance J. of Food Sci. and Technol. 3(1): 9 – 15. 

Agboola, SA (1979). The Agricultural Atlas of Nigeria. Oxford University 
Press, Oxford. 

Ahmed, S, mahgoub, S, and Babiker, B (1996). Changes in Tannin and 
Cynide contents and diastic activity during germination and effects of 
traditional processing on cynide content of sorghum cultivars. Food 
Chemistry, 56: 159 – 162. 

Scholarly J. Agric. Sci.            152 
 
 
 
Aluko, RE and olugbemi, LB (1989). Sorghum as a raw material in the 

baking industry. Paper presented at the symposium o the current 
status and potential of industrial uses of sorghum in Nigeria. Kano, 
Nigeria, 4- 6 December. 

Anglami,C (1998). Sorghum for human food: a review. Plant Foods 
Hum. Nutr. 52: 88-89. 

Awika, JM, and Rooney, LW (2004). Sorghum Phytochemicals and their 
potential impact on human health.Phytochemistry, 65(9) 1199 – 1624 

Balota, M (2012). Sorghum (sorghum vulgare L.)Marketability.Grain 
colour and Relationship to feed values.Virginia Cooperative 
Extension. www.ext.vt.edu. 

Berenji, J and Dahlberg, J (2004). Perspectives of sorghum in Europe. 
Journal Agrocon Crop Science, 1905: 332 – 338. 

Carr, TP, Weller, CL, Schlegel, VL, Cuppett, SL, Guderian, DM , and 
Johnson, KR (2005). Grain sorghum lipid extract reduces cholesterol 
absorption and plasma non-HDL cholesterol concentration in 
hamsters. Journal of Nutrition, 135(9): 2236 – 2240. 

Ciacci, C, Maiuri, L, Caporason, N, Bucci, C, DedGiudice, L, Rita 
Masssardo, D, Pontieri, P, Di Fonzo, N, Bean, SR, Loerger, B, and 
Lohdei, M (2007). Celiac diseases: in vitro and in vivo safety and 
palatability of wheat-free sorghum food products. Clinical Nutrition, 
26(6) 799 – 805. 

Dahlberg, J, Berenji, J, Sikora, V, and Latkovic, D (2011). Assessing 
Sorghum (sorghum bicolour (L) Moenech) germplasm for new traits: 
Food, Fuels and Unique uses. Maydica. pp. 56 – 1750. 

Damania, AB (2002). The Hindustan Centre of origin of importance of 
plants. Asian Agri – History. 6(4): 333 – 341. 

Dicko, MH, Gruppen, H, Traore, AS, Voragen, AGJ, and Van Berkel, 
WJH (2006). Sorghum grain as human food in Africa: relivance of 
content of starch and amylable activities. Afr. J. of Biotechnol. 5(5): 
384 – 395. 

Eggum, BO, Monowar, L, Bach Knudsen, KE, Munck, L, and Axtell, J 
(1983). Nutritional quality of sorghum and sorghum foods from 
Sudan. J. of Cereal Sci. 1: 127 – 137. 

Eleke, SEC (2011). How to make money producing Nigerian sorhum 
malt. National Mirrow, Monday 25

th
 February 2013, 

www.nationalmirrow.net. 
FAO (1995). Sorghum and Millet in Human Nutrition. FAO Food and 

Nutrition Series, NO. 27, Food and agriculture Organization of the 
United Nations, Rome. 

FAO (1998). Seeds policy programmes for Sub-Sahara Africa: 
Procedings of the Regional Technical Meeting on seed policy and 
programmes for Sub –Sahara Africa, Abidjan, Cote d’ Ivore, 23 – 27 
November 1988, Rome , Italy. 

FAO (2011). Food and Agricultural organization of the United Nations. 
FAOSTAT ProdSTAT, production crops. www.faostat.fao.org. 

Farrar, JL, Hartle, DK, Hargrove, JL, Greenspan, P (2008). A novel 
nutraceutical property of select sorghum (sorghum bicolour) brans: 
inhibition of protein glycation. Phytotheraphy Research, 22(8) 1052 – 
1056. 

Federal Ministry of Information (2013). NGGT: Maku lists gains of 
Jonathan’s Agricultural Transformation Agenda. January 31

st
, 2013. 

ww.fmi.gov.ng. 
Godwin, ID, and Garry, SJ (2000). Overcoming Productivity and Quality 

Constraints in Sorghum: the role for genetic engineering. In 
Transgenetic cereals: O’Brien L and Henry, RJ (eds.) AACC St Paul 
Minnesota USA, pp153 – 177. 

Gomez-Cordoves, C, Bartolome, B, Vieira, W, Virador, VM (2001) 
Effects of wine phenolics and sorghum tannins on tyrosinase activity 
and growth cells. Journal of Agric Food Chemistry, 49:1620 – 1624. 

Green, C (2012). Sorghum Grain Nutrition. www.ehow.com. 
Guang, PXY, and Guang, PFX (2007). Study of scavenging activity of 

sorghum pigment to hydroxyl free radicals by fluorimetry. Pubmed 
27(3) 547 – 551. 

Hallgreen, L, Rexen, F, Petersen, PB, and Munck, L (1992). Industrial 
utilization of whole crop sorghum for food and industry.pp.121 – 130. 
In: Utilization of sorghum and millets (Gomez, MI, House, LR, 
Rooney, LW, and Dendy, DAV, eds.) Patancheru, A.P.502 324, India: 
International Crops Research Institute for Semi –Arid Tropics. 

ICRISAT (2004). Sorghum, a crop of substance.Patancher. 
Jambunathan, R and Subramanian, V (1988). Grain quality and 

utilization of sorghum and pearl millet. In Biotechnology in Tropical  

http://www.ehow.com/


Adegbola et al.            153 
 
 
 
crop Improvement. proceedings of the International Biotechnology 

Workshop, Patancheru, India, 12 – 15 Janvier 1987, pp.133 -139. 
Khalil, JK, Sawaya, WN, Safi, WJ, and Al-Mohammed (1984). Chemical 

Composition and Nutritional quality of sorghum flour and bread.Plant 
Foods for Human Nutrition, Vol. 34, issue 2, pp. 141 – 150. 

Khan, MA and Eggum (1978). Effect of baking on the nutritive value of 
Pakistani bread. Journal of Science, Food and Agriculture, 29, 1023. 

Koleoso, OA, and Olatunji, O (1992). Sorghum malt/adjunct 
replacement in clear (lager) beer: Policy and Practice in Nigeria, 
pages 41 – 45. In Utilization of sorghum and Millets (Gomez, MI, 
House, LR, Rooney, LW, and Dandy, DAV eds.) Patancheru, A.P 
502324, India: International Crops Research Institute for the Semi – 
Arid Tropics. 

Martin, JH, and MacMasters (1950). Industrial uses for sorghum. The 
yearbook of Agriculture, Year book of Agriculture series.United States 
Department of Agriculture. US Government Printing Office: 
Washington 1950. 

Mason, SC (2010). Grain sorghum opportunities for the future. 
www.intsormil.org/smscientificprese. 

Mbajinka, CS, Omeh, YS, and Ezeja, MI (2010). Fermentation of 
sorghum using yeast (saccharomyces cerevisiae) as a starter culture 
for Burukutu production. Continental Journal of Biological Sciences, 
3: 63 – 74. 

McLaren, JS, Lakey, N, Osborne, J (2003). Sorghum as bioresources 
platforms for future renewable resources. Proceeding 57

th
 Corn and 

Sorghum Research Conference. CD ROM.American Seed Trade 
Association, Alexandra, VA, USA. 

Middleman, SU (1986). Fundamentals of Brewing Process. McGraw-
Hill, NewYork. 

Momoh, S (2012) How small enterprises feed on big businesses. 
Businessday, Monday September 3,2012. 
www.businessdayonline.com. 

Murty, DS, Bello, SA, and Nwasike (1996). Status and breeding 
requirements for sorghum utilization in Nigeria. In Proceedings of the 
International conference on Genetic Improvement of sorghum and 
pearl millet, September 23 – 27. 

NAERLS (1996). Prospects and Problems of the 1996 cropping 
Season. A report of study concluded by Natural Agric. Extension and 
Research Liaison Services and agricultural planning Monitoring and 
Evaluation Unit (APMEU) 20

th
 September to 4

th
 October 1996 

NAERLS, Ahmadu Bello University Zaria, Nigeria. p. 66. 
Ogbeide, SO (2011). Investigating the use of sorghum as malted Barley 

Adjunct in Brewing process. J. of Emerging Trends in Engine. and 
Applied Sci. 2(3) 521 – 524. 

Okafor, N (1981). A scheme for improvement of fermented foods of 
Africa, south of the Sahara. In: Global impacts of applied 
microbiology. Academic Press, London, pp. 61 – 69. 

Olatunji, O, Adesina, AA, andKoleoso (1989). Uses of sorghum as 
composite flour in baking. Paper presented at the symposium on 
current status and potential of industrial uses of sorghum in Nigeria. 
Kano, Nigeria, 4 – 6 December. 

 

 
 
 
 
Oni, O (2013). How to establish a sorghum malting 

plant.Businessday.www.businessdayonline.com 
Purseglove, JW (1972) Tropical Crops: monocotyledons, Vol. 1. 

Londres, Longman Group. p. 334. 
Pushpamma, S (1968) Protein quality and nutritive value of three Indian 

millets. Dissertation abstract International, B 2996): 1931 – B, 
Dissertation, Ph. D – Kansas state University, Kansas USA.  

Rao, PP, Reddy, KG, Reddy, BVS, Gowda, CLL (2005). Linking 
Producers and Processors – Sorghum for Poultry Feed: A case study 
from India. Global theme – markets, policy and impact. International 
Crops Research Institute for the semi-arid Tropics (ICRISAT) 

Sanni, SA, Rahman, SA, and Ogungbile, AO (2003) Marketing of 
sorghum in Northern Nigeria.International J. Agric. Sci., Sci. Environ. 
Technol. 13(4). 

Sheorain, V, Banka, R, and Chavan, M (2000). Ethanol production from 
sorghum. pp. 228 – 239. In: Technical and institutional options for 
sorghum grain mold management: proceedings of an international 
consultation, 18 – 19 May 2000, ICRISAT, Patancheru, India 
(Chandrashekar, A, Bandyopadyay, R, and Hall, AJ, 
eds.).Patancheru 502 324 Andhra Pradesh: International Crops 
Research Institute for the Semi – Arid Tropics. 

Shoemaker, CE, and Bransby, DI (2010). The Role of sorghum as a 
Bioenergy Feedstock. In Sustainable Alternative Fuel Feedstock 
opportunities, Challenges and Roadmaps for U.S. Regions, pp. 149 – 
159. 

Thompson, L (2010). Sorghum Grain Nutrition. www.livestrong.com 
USDA and NRCS (2006) “Sorghum”. www.grains .org. 

Wendorf, F, Close, AE, Schild, R, Wasylikowa, RK, Housely, RA, 
Harlan, RA, and Krolik, H (1992). Saharan exploitation of plants 8000 
B.P. Nature. 359:721 – 724. 

Yang, L, Browing, JD, and Awika, JM (2009). Sorghum 3-
deoxyanthocyanins poses strong phase II enzyme inducer activity 
and cancer cell growth inhibition properties. Journal of agricultural 
food chemistry, 57(5) 1798 -1804. 

Zou, J, and Shi, Y (1999). Industrial use of Sorghum. In: Post-harvest 
Operations Compendum. AGSI/FAO (Danilo Mejia, Beverly Lewis 
and Carolin Bothe Lewis eds.) Sorghum Institute of LAAS. 
www.fao.org/inpho/content/compend/text/ch08.htm. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

http://www.businessdayonline.com/
http://www.livestrong.com/
http://www.fao.org/inpho/content/compend/text/ch08.htm

