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Phenolic compounds in sorghum play an important agronomic role. They are divided into
three groups: phenolic acids, flavonoids, and condensed tannins. The cultivation of
polyphenol-rich sorghums reduces pre-harvest losses due to bird predation and post-
harvest storage losses. Condensed tannins bind proteins, thus reducing nutritional and
functional value. Phenolic compounds may also impart undesirable colours in sorghum
products during food processing. Sixteen sorghum varieties widely cultivated in
Zimbabwe were examined for levels of phenolic compounds and kernel characteristics, to
consider how to improve the acceptance and utilisation of sorghum for food in Zimbabwe

and southern Africa as well as overall food security.

Three varieties, DC-75, Mutode, and Chirimaugute had high levels of condensed tannins.
Chibonda had polyphenols that could not be extracted with methanol alone. A positive

correlation was observed between pericarp thickness and polyphenol content (r>0.64).
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Most varieties had an intermediate to floury (soft) endosperm texture. Zimbabwean
sorghums were found to lack ideal agronomic and processing physico-chemical
characteristics defined in terms of high polyphenols, plus hard endosperm and thin
pericarp. Research was carried out to develop effective methods of processing the
available polyphenol-rich sorghums. Chemical treatments, using HCI (0.25M).
formaldehyde (0.017M), NaOH (0.075M) and water as control, were applied in steeping
for malt or starch production. Conditioning moisture and chemical treatment were also
used in milling. Three out of the sixteen varieties were selected for processing. each

representing a tannin-free, high- and medium-tannin sorghum.

All chemical treatments reduced the polyphenol content of the grain after steeping.
Treatment with NaOH or formaldehyde (HCHO) was more effective than water or HCI.
Available DP was low in malt from tannin-containing varieties that had been treated with
water or HCl. Malting alone, was not an effective method of reducing the enzyme
inhibitory power of the sorghum tannins. Steeping in dilute NaOH was effective in
deactivating high-tannin sorghums, reducing the steeping period through increased grain
water uptake and enhancing malt DP. NaOH appears to be an alternative to HCHO for

treatment of high-tannin sorghums in the malting industry.

Roller milling and abrasive decortication reduced the polyphenol content as the grain’s

outer layers were lost as bran. Chemical treatment and conditioning moisture up to 20 %

did not significantly reduce the polyphenol content after abrasive milling. However.
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treatment with NaOH or HCHO significantly reduced the polyphenol content of
roller-milled flour. Moisture and chemical treatment appear to be useful in roller milling

but not in abrasive milling.

Chemical treatments were used to improve the physico-chemical properties of starch
isolated from high-tannin sorghums. The pink colour of starch from polyphenol-rich
sorghums could not be removed but was further brightened by NaOH treatment. NaOH
caused an intense colour for all but SV2. The tan plant colour of SV2 was important as a
way to reduce colour in starch processes. NaOH steeping gave starches with higher peak
viscosity (PV), cool paste viscosity (CPV) and setback than when water, HCl and HCHO
were used. HCl-treated starches had higher PV temperature, and took longer to reach PV.
The time to reach PV and PV temperature were markedly reduced by treatment with
NaOH. Thus NaOH caused some form of partial pre-gelatinisation. Treatment with alkali
could be advantageous in lowering temperatures needed to gelatinise sorghum starch.
Dilute alkali steeping during wet milling could enhance the properties of starch isolated
from tannin-free and tannin-containing sorghums. Polyphenol content and kernel

characteristics of sorghum varieties influenced starch properties.

Dilute alkali steeping during malting or wet milling for malt or starch production could

offer advantages in improving the functionalities of products made from polyphenol-rich

sorghums.
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