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COMPARISON OF THE MALT CHARACTERISTICS OF TRADITIONAL AND

IMPROVED VARIETIES OF SORGHUM VULGARE FROM GHANA

By Bawa Demuyakor and Yoshiyuki Ohta

(Laboratory of Microbial Biochemistry, Faculty of Applied Biological Science, Hiroshima University,

Kagamiyama 1-4-4, Higashi-Hiroshima-shi 724, Japan)

Received 17 August 1992

The malt characteristics of six agronomically improved varieties of sorghum in Ghana were compared
to traditionally grown local varieties. The diastatic activities of the traditional varieties were found to
be better than the improved breeds. The Improved breed, Kadaga, produced extract yields comparable
to the traditional varieties. Free amino nitrogen content of Nagawhite worts were also comparable to
those of the traditional varieties. The malt characteristics of all the varieties tested varied remarkably,
but none of the improved breeds was found to be better than the traditional varieties in terms of their

potential in brewing.
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Introduction

The utilization of sorghum in place of expensively imported

barley in the brewing of beers has received much interest in

developing countries of the tropics. In these countries, sor

ghum has traditionally been grown and used for the prep

aration of various foods including alcoholic beverages5-7-914.
The most extensive work done so far on the use of sorghum

in brewing has been carried out in South Africa by Novellie

and co-workers10-13. These workers have concentrated their

studies on scientific development and production of the tra

ditional African Bantu beer producing an extensive but not

exhaustive literature on sorghum. Researchers in other sor

ghum producing countries have published scanty literature

on local sorghum varieties to corroborate the findings on

South African varieties. Jayatissa et al.s, tested 17 varieties
of Sri Lankan sorghum providing basic information on their

amylolytic activity and extract. Nout and Davies" compared

the suitability of Kenyan grown finger millet, sorghum and

barley for the brewing of both a traditional beer, Busaa, and

lager beer. Asien3 reported on the sugar production patterns

in Nigerian sorghum at their initial stages of malting. Aniche

and Palmer2 reported the improvement of sorghum malt

amylolytic activities with an improvement in the malting

method. Recently, Demuyakor and Ohta6 compared the

malting qualities of two local varieties of Ghanaian sorghum

with a commercial malt and found them to have higher

diastatic than previously reported.

In this paper, the malt characteristics of agronomically

improved sorghum varieties are compared with traditionally

grown Ghanaian varieties of sorghum with the aim of ident

ifying sorghum varieties suitable for either or both traditional

and Western beers. Basic analytical data are presented and

discussed.

Experimental Methods

Materials

Traditional sorghum varieties were obtained and treated

as described in an earlier paper6. Six samples of improved

varieties, with agronomical properties as shown in Table 1,

were obtained from the Nyankpala Agricultural Experimen

tal Station of the Crops Research Institute of Ghana, Nyank

pala, Ghana.

Malting

All grains were manually cleaned of stones, broken or

holed grains and other contaminants. Grains were steeped

TABLE I. Agronomic and physical characteristics of Ghanaian

sorghum varieties

Variety

NSV-1

NSV-2

Naga white

Kadaga

Framida

Local 29

White (WS)2

Red (RS):

DFP1 to

harvest

(days)

140

140

95

105

110

170

150-1803

15O-18O5

Potential

grain yield

(t/ha)

3

3

5

4

4

2

nd4

nd4

Grain

colour

White

Bluish

White

Red

Red

White

White

Red

Endosperm type

Hard and

vitreous

Hard and

vitreous

Soft

Soft

Soft

Hard and

vitreous

Hard and

vitreous

Hard and

vitreous

1. DFP = day from planting.

2. Traditional white sorghum (WS) and red sorghum (RS) varieties.

3. Estimates of 5 to 6 months of traditional cultivation.

4. Not determined.

for 22 h, changing the water at 6 h intervals. Germination

was for 5 days at 30°C after which ungerminated grains were

picked out. The malt was then dried under forced air at

50°C for 24 h. Another duplicate set of the traditional variet

ies were malted, watering with 0.002 mg/mL gibberellic acid
A3 (from Sigma Chemical Company, U.S.A.) (GA) solution.

This was to determine the effect of added GA on the conse

quent malt characteristics. Specially prepared starch for amyl-

ase activity determination, and all other chemicals (of reagent

grade) used in the experiment, unless indicated, were

obtained from Wako Pure Chemicals Company Ltd., Japan.

Analyses

Malt and extract yield, diastatic power, hot water extract

(HME), and extract sugars were determined as previously

described6. Malt and HWE nitrogen, and free amino nitrogen

(FAN) were determined by the Kjeldahl and ninhydrin

methods respectively1. Total starch, as glucose, was deter

mined as previously described6, after digesting under reflux

in IN HCL at 100°C for 3 h.

Results And Discussion

Table 1 shows the agronomical characteristics of the variet

ies of sorghum used in the experiment. The traditional variet

ies are identified by their colour as white sorghum (WS) and
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TABLE II. Water absorption and malt yield of sorghum

varieties from Ghana

Variety

% Water absorption

(dry basis)

% Malt yield

(dry basis)

NSV-1

NSV-2

Naga white

Kadaga

Framida

Local 29

White (WS)

White (WS}-GA*

Red (RS)

Red

27.84

31.69

63.83

33.32

35.07

34.73

31.52

31.06

32.48

31.93

25.35

9.90

19.90

61.43

68.12

30.67

50.50

'66.77

58.08

66.66

'Sorghum malted, watering with 0.002 mg/mL gibberellic acid A3.

red sorghum (RS). The other breeds were developed with

generally shortened maturity times and perhaps high yields.

Table 2 shows the water absorption and malt yield of the

various sorghum varieties. The water absorption of Naga

white was observed to be exceptionally high. Comparing the

values for WS and RS to WS-GA and RS-GA respectively,

it can be seen that GA promotes the malt yield of the

traditional varieties. Framida, followed by the RS, WS and

Kadaga give the best yields.

The diastatic power or starch digesting activities of the

sorghum malts are shown in Fig. 1. Diastatic activity was

determined in both 0.5% NaCl and 2% peptone extracts.

Peptone extracts have been reported to be more effective in

extracting sorghum amylases than NaCl solution, especially

for bird-proof grains12. It was thought that comparing the

two modes of extraction could help show the bird-proof

nature of the sorghum varieties. Extraction time was llh at

30°C. As shown in Fig. 1, the traditional varieties, WS and

RS, gave the best diastatic activities, followed by NSV-1.

Except for WS, in the absence of added GA, and the variety

Local-29, the diastatic activities in the peptone extracts are

higher, though to different extents, than those in NaCl

extracts. This is in accordance with Novellie's findings12.

Both Local 29 and WS are white grains and their other

physical characteristics seem to indicate that they are of the
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SORGHUM VARIETY

Fig. 1. Diastatic activities of malts of varieties of Ghanaian sorghum

in (23) 2% peptone extracts, and (0) 0.5% NaCl extracts. One

diastatic unit = mg glucose produced per mg of malt per second

from 2% soluble starch at 30°C, pH 5.0.

NSV-1

NSV-2 KADAGA LOCAL WHIT-GA RED-OA
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Fig. 2. Grain starch (0), and malt starch* (E3) of Ghanaian varieties

of Sorghum vulgare after 5 days of malting at 30"C.

'See text for description of malt starch.

same strain, and are possibly non-bird resistant grains. GA

does not increase diastatic activity but rather seems to

decrease it slightly. The diastatic activity of the sorghum

varieties seem to be affected to different extents by the

addition of GA during germination. Daiber and Novellie4
found that the diastatic activity of sorghum is not generally

improved by the addition of GA during malting, as has been

observed with barley. A similar observation was also made

by Nout and Davics" on Kenyan varieties of sorghum.

Figure 2 shows the total starch contents of raw and malted

grains. Except for NSV-1, NSV-2 and Naga white, the ratio

of available sugars as starch does not change. Both this

apparent lack of decrease in starch content, and the apparent

increase in starch of malted red sorghum might be due to

enzymatic hydrolysis of other carbohydrates such as cell wall

materials. Starch was determined without any pre-extraction

of sugars or other breakdown products. GA does not seem

to have any effect on the changes in starch content.

Nitrogen (N) is not only high in NSV-1, but also does not
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Fig. 3. Grain nitrogen (S), and malt nitrogen (B) of Ghanaian

varieties of Sorghum vulgare after 5 days of malting at 30°C.






