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ABSTRACT

Washed, sliced and oven-dried whole sweet potato tubers (Ipomoea batatas) of the local variety
were milled and supplemented with 2 mineral salis solution containing (g litre ") glucose, 5; (NH4),S0,
1.5; KH,PO,, 1.5; MgSO, 0.05;Yeast exwact. 0.05 and fermented at 30,C for 72 hr by solid state
fermentation (SSF) using Neurospora sitophsla, Aspergillus niger, Candida utilis and Saccharemyces
wvarum. At the end of the fermentation period A niger gave the highest protein content of 11.8%, DM
basis while S. uvarum showed the least protein content.  However in terms of true protein production
N. sitophila gave the best value of 8 98%  While S. uvarum gave the least value under the standard
conditinns.
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INTRODUCTION

The utilization of roots and whers and their wastes as source of energy for livestock is
assuming importance in livestock production systems in Africa. However the efficient utilization of
these crops is limited by high post harvess losses (Booth, 1974), and also their inherently low protein
content (Woolfe, 1992). The production of smmgle cell protein from starchy substrates have been studied
(Raimbault et al., 1985, Noomhorm er ol 1992 Sweet potato is grown throughout the tropics and sub-
tropics and it is less competed for as food for bumans in most parts of Africa (Tewe, 1994).

The purpose of this study is 1o ncrease the protein content of sweet potato by solid state fermentation
using selected fungi.

MATERIALS AND METHODS.
Sweet potato

A local variety of sweet potato was bought at Bodija market, Ibadan, Nigeria. Whole tubers
were washed, and cut into slices of about 2-3 mm thick and then oven-dried at 60oC for 24 hr and then
milled.

Micro-organisms

Pure cultures of Neurospora sitophila ATCC-36935, Aspergillus niger NRRL 567,
Saccharomyces uvarum and Candida utilis were w0 inoculate the sweet potato substrates.

Culture media and conditions

The growth medium contained (g litre |) glucose, 5;(NH,),S0,, 1.5; KH,PO,, 1.5; MgSO,, 0.05 and yeast
extract. 0.05. The mixture was then autoclave for 15 min. The fungi were first cultivated on potato
dextrose agar at 30,C and then moculated in the stenile medium culture at 30,C providing oscillation of
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45 rpm in a Gallenkamp shaker water bath for 12 hr.
Solid state fermentation

5 ml of 3-day old inoculum was transferred aseptically and then mixed with 20g of sterile sweet potato
flour contained in a 250 ml conical flask plugged with cotton wool and then incubated at 30°C for 72
hr. No forced aeration was provided. The experiments were done in duplicates.

Determination of chemical and physical changes in the substrates

After 72 hr in incubation period, the fermented substrate was oven-dried at 60°C for 48 hr,
milled and protein determination carried out using the Kjeldahl method. The pH was measured using
the lab pH meter (EIL Analytical Instrument). The total soluble carbohydrates were determined
according to Southgate, (1969) method. The optical density was measured at 490nm using a UV/VIS
Spectrophotometer (PYE UNICAM. SP6-550). A standard curve was prepared using D-glucose (0.20,
10, 60, 80 and 100 ug/ml).

RESULTS AND DISCUSSION

In the composition of the culture medium glucose served as source of carbon. Ammonium
sulphate and yeast extract as major sources of nitrogen. Potassium hydrogen phosphate as source K*
and PO4*" ions; Mg SO, as source of Mg' and SO, ions. These salts were needed to promote the
initial growth of the microbial cells. The extent of protein enrichment obtained using selected strains
of the fungi (Table 1) showed that A. niger had the highest increase in the crude protein content from
an initial value of 6.29% to 11.08%. N. sitophila had 9.38% while C.usilis had 7.04%. S. uvarum
showed no change when compared with the control. Values of true protein and non protein nitrogen
in the final biomass were also analysed as shown in Table 2. The NPN values obtained were 0.4, 1.55,
1).85, 2.88 and 2.14% for N. sitophila, C. uilis, S, uvarum, A.niger and uninoculated control respectively.
Even though A. niger gave the highest protein level, it also gave the highest NPN level. A major
limitation in the use of single cell protein as foods and feeds is the prevalence of NPN in the final
product. Digestion of NPN has long been known to produce unacceptably high levels of uric acid
(Edozien er al., 1970). N. sitophila promised to be the best among the strains of fungi tested in this
study since it gave a low NPN value and a moderately high protein content when compared with A.
niger. The carbohydrate fractions of the inoculated substrates are shown in Table 3. A. niger recorded
the least starch level after inoculation therefore showing the best amyloltic activity of all the fungi
studied.
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Table 1 Protein, moisture content, and pH of whole sweet potato root meal after the
growth of fungi solid state fermentation for 72h at 30°C
moisture content pH crude protein (%,DM)
fungal strain initial fimal initial final
N. sitophila 60.12 6820 4.10 4.50 9.38
C. utilis 6050 63.50 5.30 3.70 7.04
S. uvarum 62.30 63.70 5.60 4.30 6.24
A. niger 61.20 65.10 5.30 4.20 11.08
Control 60.0 6421 5.50 5.30 6.29
& Values are the average of mwo estmations
Table 2 True and non-protein components (%) Sweet potato root meal inoculated by

selected fungi wsing sofid state fermentation method

fungal strain* Crade protem (%) True protein (%) NPN (%)
N. stiophila 938038 8.98+1.44 0.4+0.08
C. wilis 704075 5.48+0.15 1.55+0.03
S. uvarum 624028 5.39+0.12 0.85+0.002
A. niger 11.08+0.63 8.70+0.30 2.88+0.05
Control 6.29+0.66 4.15+0.25 2.14+0.001

*Values are the average of two estimations

Table 3: Total sugars, non-reducing sugars, reducing sugars and starch content (%) of
inoculated by selected fungi using solid state fermentation method
fungal strain* Total sugars (%) Non-reducing Reducing sugars Starch (%)
sugar (%) (%)
N. stiophila 28.90+0.43 18.35+043 10.59+0.86 41.19+04
C. utilis 31.58+1.19 1854135 13.40+0.52 44.59+0.6
S. uvarum 30.91+0.54 17.94+0.41 12.97+0.95 41.10+1.2
« A niger 28.44+0.94 17.93+0.43 10.51+0.46 38.87+0.1
1 Control 37.89+0.57 21.51+0.68 16.38+1.24 49.68+1.5
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