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Abstract

Structure and functional properties of starch and flour from Bambarra
groundnut (Voandzeia Subterranea) were investigated. The bambarra groundnut flour
contained 58.38% of carbohydrate, 15.48 % of protein, 7.90% of fat, 4.19% of ash ana
2.34% of fiber content. The bambarra groundnut starch isolated by the alkaline method
had high content of carbohydrate (88.98%) and low content of protein (0.61%), fat
(0.44%) ash (0.47%) and fiber (0.60%). Amylose content of bambarra groundnut starch
was 21.67%. The starch granule shape appeared to be oval and round having an
average diameter of 31.11 wm. X-ray diffraction pattern of the starch granules revealed
an A-type with 43.69% of crystallinity. Thermal transition temperature of the starch
assessed by DSC was 71.69°C at onset (T,) and gelatinisation enthalphy (AH) was
11.73 J/g. The water and oil absorption capacity of bambarra groundnut starch were
1.67 and 1.01 ml/g, respectively. Bambarra groundnut starch showed a two stage
swelling patiern indicating a fairly restricted swelling starch. The pasting properties of
the starch showed pasting temperature, breakdown and setback of 77.7°C, 170 BU. 220
BU, respectively. The starch paste showed good resistance to acid at pH range 4.6 to
7.0. Compared with bambarra groundnut flour, the starch exhibited higlier sweiling
power, breakdown and setback, but lower gelatinisation temperature, pasting
temperature, water and oil absorption capacity. From flow behavior test, starch pastes
differing concentration showed a shear thinning behavior. The consistency coeffictent
(k) of bambarra groundnut starch increased with increasing concentration, while the
{low behavior index (n) exhibited the opposite trend denoting more shear thinning
behavior. The storage modulus (G') of starch gels increased with increasing starch
concentration. Starch gel added maltose showed higher " than that of native starch
gel and starch gel added lactose or sucrose. The syneresis of bambarra groundnut starch
gel was 6.54% for five freeze-thaw cycles. When sucrose, lactose or maltose was added.
syneresis of the starch gel was reduced to 6.17. 6.04 or 5.0 %, respectively. There was
high retrogradation occur for native starch gel, the short-range molecular order
(absorbance peak at 1047 cm™') increased during storage at 4°C for 50 hours. lowever,
the retrogradation of native starch gel was decreased by adding maltose. The acid and
enzyme hydrolysis in bambarra groundnut starch exhibited a biphasic paitern, a
relatively rapid rate at the initial stage followed by a progressively decreased rate
thereafter. The bambarra groungnut starch showed a plateau at 24.11% acid hydrelysis
and at 16.21% enzyme hydrolysis.
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4.4,5.2 HAYOINNUTHIUYDITA 13T IMTIFOHGANTTUNIIAIHHIUR
a = Y U Ao V w
AmsAnmvganssums Tnavesaas¥aanss Alianududuuanaiaiy
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wazdioRnsamdriinginssumilna ) wuhiimdesni 1 uaaehamiadmsdingdnssy
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