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ABSTRACT: The effect of processing (combined spirayand fermentation) on chemical composition, tarmontent,in vitro
protein digestibility and mineral element compasiti of five local varieties were studied. The fivarieties studied were:
“chakalari white, chakalari red, yafimoro, tumbuarad mire”. The parameters were assayed using sthnagthods (proximate
analysis, tannin content, in-vitro protein digetityp and mineral element composition). The restiis tannin content showed
that processing decreased tannin content betweerattyes of 2.08%-14.58% for the five cultivars.fésmineral composition,
there was a general decrease in percentage mowrglosition of most varieties when comparison waslerbetween raw and
processed samples. Processing increased protegstithigity which ranged between 93.78%-95.68% ampared to the
unprocessed samples. These result hence showegrttaissing (combined sprouting and fermentati@tyehses the tannin
content of sorghum, increases in-vitro protein sligpdlity and decreases mineral element composiifcsorghum.
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Introduction

Sorghum Sorghum bicolor (L.) Moench) is considered as one of the most ingmrfood crops in the world,
following wheat, rice, maize and barley (FAO, 2006orghum provides the staple food of a large [adjmun in
Africa, India and the semi-arid parts of the tr@pidt is commonly consumed by the poor massesasfyngountries
and it forms a major source of proteins and cadonethe diet of large segments of the populatibindia and
Africa. Processed sorghum seeds or flour wereddonbe important sources of calories and protndhe vast
majority of the population as well as for poultnydalivestock (FAO, 2006). Sorghum acts as a ppiacsource of
energy, proteins, vitamins and minerals for miliarf the poorest people living in Africa, Asia ag Semi-arid
tropics worldwide (Mauder, 2006). Unfortunatelgrghum has low nutritional value and inferior orgkaptic
qualities due to the presence of anti-nutritioratdérs which forms complexes with food ingredigiiteed, 1995).
In addition,in vivo andin vitro studies indicate that the proteins of wet cookedylsum are significantly less
digestible than the proteins of other similar cabkereals such as wheat and maize (Davidgsah, 1979; Guathier
et al. 1982). The factors responsible for poor sorglpuatein digestibility are divided into exogenousttas (grain
organizational structure, polyphenols, phytic a@dd starch and non-starch polysaccharides) andgendus
factors (disulphide and non-disulphide cross-ligkikafirin hydrophobicity and changes in proteircaalary
structure. Processing methods, such as soakingytspy and cooking has been reported to improventhsgtional
and functional properties of plant seeds. Thee amumber of roles that microorganisms can playood
processing, either positive or negative. The pasieffect is generally regarded as part of thenfartation
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processing namely product preservation, flavouretigyment and reduction of antinutrient. Furthereor
fermentation enhances the nutrient, vitamins, é&desimino acids and protein, by improving protearsd fiber
digestibility. = The negative effect includes spg#éa of food products and contamination by pathogenic
microorganisms (Brunet al., 1989; Hurelet al., 1999; Lewis and Elvin, 1977). Processing of karg (boiling,
germination, fermentation and cooking) greatly ioy@d its nutritive value (Inyang and Zakari, 2008jowever,
combination of these processes further improvedytiadity of sorghum as a food by removing the arititional
factors as well as by alleviating the effect oftimep Many workers reported reduction in major érate elements

in the soaked and cooked grains. As observed,imgalkesulted in more significant loss in trace edais than
soaking, which could be attributed to effect of thea changing the insoluble chemical species ofesdrace
elements into soluble ones; thus extracted motiedrcooking water.

Objective of the Study

The objective of the study is to determine #ffects of the various processing techniques (gprg and
fermentation singly) on tannin content, protaiwitro digestibility and mineral composition.

Materials and M ethods
Sour ce of Raw M aterials

The sorghum grains used for this study wettainbd at the open market (Monday Market, grairsice). The
five varieties of the sorghum used include (usimgal namesThakalari white, Chakalari red, Tumbuna, Yafimoro
and Mire. The sorghum varieties were authenticated bgead breeder at the Lake Chad Research Institute,
Maiduguri, Borno State, Nigeria.

Fermentation

The five varieties of sorghum were each weighed 100g were collected in different flat bovillben 100g of
each sample was then rinsed using water beforastdrained. To these about 250ml of water was added was
covered and kept for 72 hours away from light femientation to occur. After that, the fermented @amwere
washed thoroughly in water and dried for 94 hodrddys approximately) as described by Pedessah 2000.

Proximate Analysis

The feed samples were analyzed to determm€thde Protein (CP), Ether Extract (EE), Ash aitdoiyen Free
Extract (NFE) using the method of A.O.A.C. (2000he mineral element level was determined using Adom
Absorption method anich vitro protein digestibility was determined as describgdills (1979).

Results
Physical Characteristics

All the five local varieties of sorghum usecre dry and hard. Each of this cultivar had a uaigolour
characteristic that distinguished it from the otleitivars used. Averagely, they all had about agne size
although “Mire” grains where slightly smaller thahe others. For colour, “Chakalari white” had a tehi
appearance, “Chakalari red” also appeared red lioucalthough having virtually the same charactessas the
Chakalari white except for colour. Mire had a blexfded and black colours but these grains wegh#li smaller
than all the other grains. Tumbuna was softer tidathe grains and had a colour appearance of shillwhite and
little black spots at the tip of some of the graiviafimoro had a blend of colours to it, some & grains had white,
black and red spots on them with the white domigativhile others had only the pure white and blaglowrs in
them. The grains looked thin and slim and it waery hard grain.
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Table 1 shows the results for the proximatalyais of the five varieties of sorghum that weralgzed. The
percentage of dry matter ranged from 96.20 — 9Wi#H0 raw Chakalari white having the highest valuliles raw
Yafimoro had the lowest dry matter. Percentage ermubtein ranged between 22.23 with raw Tumbunanigav
lowest percentage protein while processed mirethadighest percentage. Percentage crude fibezdned for all
the processed varieties while percentage ash Wattvety stable for all the varieties.

Table 1. Proximate analysis of the five local viaei® of Sorghum

Variety/ Treatment DM (%) MC (%) CP (%) FAT (%) Q%) ASH (%)

Chakalari white

Raw 97.50 2.50 19.60 14.50 2.50 2.50

Processed 96.60 3.40 16.50 2.00 12.50 1.00
Chakalari red

Raw 96.40 3.60 20.66 16.00 2.00 1.00

Processed 97.00 3.00 20.13 1.50 10.50 1.00
Mire

Raw 96.00 4.00 18.73 15.00 1.50 2.50

Processed 96.50 3.50 22.23 1.00 9.50 2.50
Tumbuna

Raw 96.40 3.60 9.97 13.50 3.50 1.00

Processed 96.60 3.40 18.20 2.00 14.50 1.50
Yafimoro

Raw 96.20 3.80 22.23 13.50 4.00 1.00

Processed 96.80 3.20 18.03 2.00 12.50 1.00

DM = Dry Matter; MC = Moisture Content; CP = CruBrotein
CF = Crude Fibre.

Table 2 shows that for all the varieties, dig#lity occurred above 90% but maximum increaseligestibility
was recorded in 2 hours when raw tumbuna (91.2n%Eased to 93.79% upon digestion (processed)thiearaw
varieties, protein invitro digestibility ranged n091.27% to 97.35% while for processed, digestibitinged from
93.79% — 95.68%.
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Table 2: Protein digestibility of the five localngties of Sorghum.

Variety Raw (%) Processed (%)

2 Hrs 4 Hrs 6 Hrs 2 Hrs 4 Hrs 6 Hrs
Chakalari white 34.65 47.35 46.43 95.26 95.26 95.26
Chakalari red 32.22 44.92 42.22 94.39 95.23 95.68
Mire 42.87 45.84 45.84 95.28 95.28 96.68
Tumbuna 31.27 41.27 42.18 93.79 95.22 93.79
Yafimoro 35.59 36.09 46.09 94.68 95.19 94.18

Table3 indicates the mineral element compmsitin the sorghum cultivars. These results shohaidfor each of
the mineral assayed, there was a general decreasemposition when compared to both raw and preckss
varieties. The compositional range of the minenads between 0.000% - 12.030%.

Table 4 shows the result for the determinatibtannin content of the various cultivars. Thenia content for
the raw variety ranged from 3.4 mg/g to 4.9 mg/dlevthat of the processed variety ranged from 327-(mg/g).
The percentage reduction in tannin content rangad 2.22% - 14.58 % with mire having the highestuion in
tannin content.

Discussion

Proximate analysis studies performed on tirghgeim varieties vary slightly from that stated Kent (1983).
The observed differences could be due to differencmiltural practices, environmental conditionsl &m cultivars
and varieties.

Proximate composition of a grain is importamthat it helps in determining the quality andragge stability of
grains. Protein digestibility studies conductedvebd that processing increase protein in vitro digdisy as was
stated by Pedersaat al., (2000). It was also discovered that sorghomitro digestibility of protein all occurred at
above 90% at 2 hours; this goes to show that songprain is almost digested vitro after 2 hours in normal
conditions. Also based on the result obtained ptieeessing of sorghum significantly increased pnotiigestibility
(p < 0.05), but with respect to time, after 2 hoting level of significance of digestibility wastrgignificant.
Processing of the sorghum grain, from the resuitained significantly reduced the tannin conterthef grain. This
is in agreement with the work of Hibbeedal., (2003). Processing method (combined sproutirtyfarmentation)
significantly reduces tannin content more than oliger previously known methods such as maltingesiey,
fermentation, sprouting alone e.tc.

As for the mineral element level, the ressliswed a marked decrease in almost all the migerapositional
contents of the processed grains when comparedthéttraw. This is so because during the variousgssing
techniques, the pericarps of some grains are retnaVvie the grains (some) break open. Also theraleai layers
of some of these cereals are lost thus resultingisnmassive decrease. This is so because alnmostahelements
are found on either the pericarp or the aleurogerlaf the grain. This work is in agreement witleydous studies
which reported that, processing of cereals deptétgstannin content (Gee and Harold, 2004).
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Table 4: Tanin content of the five local variet@dsSorghum.

Variety Raw (mg/g) Processed (mg/g) % Reduction
Chakalari white 34 1.2 5.88
Chakalari red 4.8 2.7 2.08

Mire 4.8 2.1 14.58
Tumbuna 4.9 2.7 4.08
Yafimoro 4.5 2.4 2.22
Conclusion

Based on the study carried out, it can be lcoled that far above sprouting or fermentation lginthe combined
processing of sprouting and fermentation, redueemin content, with a resultant increasevitro protein
digestibility. However, the mineral composition demses and therefore the fortification of processadhum
varieties to be consumed should be encouragedtsoraplenish the nutrients that are lost duringcpssing.
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