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ABSTRACT

Washed, sliced and oven-dried wholc sweet potato tubers (Iponwea batatas) of the local variety
were inilled and suppleincnted wiih a mineral salts solution containing (g litre') glucose, 5; (NH4),SOJ
15; KHjPOj, 1.5; MgS04 0.05;Yeast extract, 0.05 and fcrmented al 30,C for 72 lir by solid siate
femientation (SSF) using Neurospora sitophila, Aspergillus niger, Candida ulilis and Saccharomyces
warum. \i the end of the fermentation period A.niger gave the highcst prolein contcnt of 11.8%, DM
Paris wliif S. uw ntm sluiwed die least prolein contcnt. Howcver in terms of triio protein prcxluction
V sitophila gave the Ixest valiic of 8.98%. While S. uvarurn gave the least value nnder the Standard
condition;'..

->t >.ords: Sweet potato, aiuylolvtic fnngi, fermentation, protein, earbohydrates
TNTRODUCTION

The utili/.ation of roojs and tubers and tlieir wastes. as sonree of energy for liv tock is
Jissttming'im|xitiancc in livestock prtxluction Systems in Africa. However tbe erficicntlulili/.ation of
fliese crops is limited by high post Harvest l6sses (Bootli, 1974), and also their inlieremly low protein
content'(Woolfo, 1992). The prtxluction of single cell protein front starchy Substrates have ' . cn stuciied
tRa’imhault et al., 1935. Noomhonn er al., 1992). Sweet potato is grown throughout the tropics and sttb-
tropics ath! it ts less competed for as ftxxl for Immans in most parts of Africa- (Tewe 1994). <
rhe purpose of this study is to inefoase the protein contcnt of sweet ptitato by solid siate femientation
using selected fungi.

MATERIALS \NI) MKTHODSJ
Sweet potato

A local variety of sweet potato was bought at Bodija market, Ibadan, Nigeria. Whole tubers
re,re washed. and cut into siiCes of about 2-3 mm tltick and then oven-dried at GOoC for 24 br and then
milled. |
Micro-organisnis

Pure eultures of Neurospara sitophila ATCC-36935, Aspergillus nigerm NRRL 567,

Saccharomyces uvaruni and Candida ulilis were to inoculate the sweet potato Substrates.

LTilture ntedia and conditions - -

The growth medium contained (g litre.,) glucose, 5;(NH42504, 1.5; KH2P04, 1.5; MgSO<, 0.05 and yeast
i’lMrao 0.05. The mixturc was then autod'ave fof 15 min. The fungi were fitst cultivated on potato
dextrosc agar at 30aC and then tnoculated in die sterile medium culttu-e at 300C providing oscibition of
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45 rpm in a.Gallenkamp shaker water bath for 12 hr.

Solid state fcrmeutation

5 ml of 3-day old inoculur.i was transrarred asepticaMy and then mixed with 20g of sterile sweet potato-
flour contained in a 250 ml conical flask plugged with cotton wool and dien meubated at 30°C for 72
hr. No fpreed aeration was provided. The experiments were done in duplicates.

]
Determination of Chemical and physical changes in the < hstrates

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 die Kjcldahl mediod. The' pH was mcasured using
the lab pH meter (EIL Analytical Instrument). The total soluble carbohydrates were determined
according to Southgate, (1969) method. The optica! density was tneasured at 490nm using a UV/V1S -
SpectrOphotometer (PYE UNICAM. .SP6-550). A Standard curve was prepared using D-glucose (0.20,
<0, 60, -80 and 100 ug/ml).

RESULTS AND DISGUSSION

In die eompoMiion of die eulture medium glucose served as source of carboii. Ammonium
sulphate and yeast extract as major sources of nitrogen. Potassitim hydrogen phosphate as source K*
and P042 ions; Mg S04 as source of Mg‘ and S04* ions. These salts were needed to promote the
rtiuai growth of Uie'microbiai cells. The extern of protein enriehnient obtained using selected strains
if the fungi (Table 1) sliowed that A. niger had the highest increase in die crude protein content from*
an initial value 6( 6.29% to 11.08%. N. silopliila had 9.38% while-C.utt'/ts 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, 155,
u.85, 2.88 and 2.14% for N. silopliila, C. uilis, S, uvarum, A.niger and uninoculated control respectively.

aBven though A. niger gave the highest protein level, il also'gave die liighest NPN- levcl. A major
limitation in the use of single cell protein as foods and feeds is die prevalence of NPN in the final
croduct. Digestion 6f NPN has long been known to produce unaeceptably liigh levels of uric acid
,Edozien et al, 1970). N. siiophila pn nised 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 compured with A.
niger. The carbohydrate fractions of the inoculated Substrates are shown in Table 3. A. niger recorded

the least starch level after inopulation therefore showing die best aniyloltic activity of all die fungi
studied.
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Tabic 1 Protein, moisturc contcnt, and pH of whole sweet potato root nieal after the
grow.'h of fungi solid state fermentation for 72h at 3()°C

moisttire content pH crude protein (%,DM)
fungal strain initial final initial final
N. sitophila 60.12 68.20 4.10 4.50 9.38
C. utilis 60.50 63.50 5.30 3.70 .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 64.21 .5.50 5.30 6.29
Vah.ies are. the average of two estiinations
»
‘a'ile 2 Truc and non-protein coniponcnts (%) Sweet potato root nieal inoculatcd hy
sclectcd fungi using solid state fermentation method
fungal strain* Crude protein (%) True protein (%) NPN (%)
N. stiophila 9.38+0.38 8.98+1.44 0.4+0.08
) C. utilis 7.04+0.75 5.48+0.15 1.55+0.03
j S uvarum 6.24+0.28 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
'alues are the average of two estimations
ible 3: Total sugars, non-rcducing sugars, reducing sugars and starch contcnt {%) of

inoculatcd by selec‘cd fungi using solid state fermentation method

fungal strain*

N. stiophila
C. utilis
S. uvarum e
A. niger
Control

nowledgcmenls:

Total sugars (%)

28.90jM3.43
31.58+1.19
30.91+0.54
28.44+0.94
37.89+0.57

Non-reducing
sugar(%)*

18.35+0.43
18-.54+1.35
17.94+0.41
17.93+0.43 *
21.51+0.68

Reducing sugars
(%)

10.59+0.86 '
13.40+0.52
12.97+0.95
10.51+0.46
16.38+1.24

Slarch (%)

41.19+0.4
44.59+0.6
41.10+1.2
38.87+0.1
49.68M.5
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