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NATURAL PrOTEIN ForTIFiIcATION OF CassavA (MANIHOT ESCULENTA, CRANTZ)
PropucTs (FLoUR & GARI) usING BAKER's YEAST SoLiD MEDIA FERMENTATION
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In an attempt to enhance the nutritional quality of cassava products (flour & gari), Baker’s yeast was used in the
fermentation (solid media) of cassava pulp. The mash obtained was subsequently processed into flour and gari (the forms
in which cassava products are popularly consumed in Nigeria) and analyzed. The protein (flour, 10.90%; gari, 6.30%) and
fat (flour, 4.50%; gari, 3.00%) contents of the products were high. Conversely, the tannin (flour, 0.2%; gari, 0.1%) and
cyanide (flour, 9.5mg / kg; gari, 9.1mg / kg) contents were low, though, the cassava flour had higher protein, fat, tannin and
cyanide contents than gari. The results indicated that Baker’s yeast, a cheap and non-pathogenic saprophyte, could be used
in enhancing the nutritional potentials of cassava products by increasing nutrients (protein and fat) and decreasing antinutrie
contents (tannin and cyanide). However, nutrient increase was higher in cassava flour while the antinutrient decrease was
higher in gari.
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Introduction Chemicals Limited, Poole, England. In addition, glass
Cassava is often considered an inferior food because thdistilled water was also used.

tuber is low in protein, essential minerals and vitamins c5ssava tubers were peeled, crushed, and pressed using
(Onwueme 1978; Aletor 1993). However, in many cassava+fygraulic press. The pressed pulp was later subjected to
growing areas, its use as food helps to alleviate problem§ementation (Viavonou 1988). Pure strain of Baker’s yeast
of hunger and thus, its importance in terms of food security,,a5 syb-cultured and inoculated (1:100) into 1kg of the mash
in these areas cannot be over emphasized (Aletor 1993).ca55ava pulp) as the starter culture and 730ml nutrient
The processes for upgrading the protein value of cassavag tion containing urea (80g), MgS@H,0 (7g), KHPO,

using solid subgtrate fermentation have been d?Ve'Ope‘Elgg) and citric acid (20g) and then allowed to ferment for 3
'n some countries such as Canada whaseergillus days. The product obtained was subsequently, processed
fumlgz(ijt_ushlas been used (Rdea‘?' an_d Grf_ggr);] 197_5|) andnis flour and gari. The gari was produced by pressing the
Burundi (Vlavonou 1988) and Nigeria (Akindahuesia fermented pulp by using a locally fabricated mechanical press

1999a) wherd?hlzppus oryzaewgs used. n enru.:hmg. and then fried in a hot metal dish to gari (Adeweisal 1999).
cassava product with protein. This study is a continuation

of our study on nutrient enrichment and detoxification of Sample analysi$he proximate composition (ash, fat, crude
cassava products using cheap, non-pathogenic and saprdibre and carbohydrate) of the micro-fungi fermented cassava

phytic fungus,Saccharomyces cerevisae. products was evaluated using the standard AOAC (1984)
_ method and the protein content was determined using the
Materials and Methods Micro-Kjeldhal method (N x 6.25). The tannin content was

Cassava tubers were collected from the Research farm ofletermined using Makkeaet al method (1993) while the
the Federal University of Technology, Akure, Nigeria. The cyanide content was determined using the method of De Bruijn
chemicals used, sodium hydroxide, sulphuric acid, (1971). The Na, Zn, Ca, Mg, K and Fe contents were deter-
potassium dihydrogen phosphate, citric acid andmined on aliquots of the solutions of the ash by established
magnesium sulphate pentahydrate were the products oFlame Atomic Absorption Spectrophotometric procedures
Eagle Scientific Limited, Nottingham, England, while the using a Perkin-Elmer Atomic Absorption Spectrophotometer
urea, tannic acid, ferric chloride and ammonium thiocyanate(Model 372) (Perkin-Elmer 1982).

d petrol ther (40-t th ducts of BDH _
and petroleum ether (40-&0) were the products o Analysis of dataThe data were analysed by students t-test

*Author for correspondence; E-mail: aakin@stremco.net (Zar 1984).
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Results and Discussion Table 2

The results of the proximate analysis revealed that the protein Mineral composition* of Baker_'s yeast fermented
contents of the Baker's yeast fermented cassava products cassava products (gari and flour)

were high (flour 10.9& 0.1; gari 6.3@& 0.2). This unusual high  sample Flour Gari

protein content could be attributed to the ability of the Baker’s

o 4.90+0.2 4.8t 0.1
yeast to secrete some extracellular enzymes (protein) into th
. . . L 32.40+0.2 34.1+ 0.3
cassava mash during their metabolic activities on the cassav 2 2001 28+ 0.1
mash and fermentation of the cassava by the fungi. The ' ' D
L . . . 11.0:0.1 13.8+ 0.1
multiplication of the fungi in the cassava in the form of single
cell proteins could also provide explanation for the increase in 29.60:0.2 308+ 0.1
P P P 38.40£0.3 36.9+ 0.1

the protein content of fermented cassava products
(Akindahunsket al1999a; Okafor 1998). However, the protein *Values refer to meatt SD (dry weight) of three replicates.
content of the flour is significantly (P > 0.05) higher than that

of the gari. This could be attributed to the method of preparation Table 3

of each of the products. During the processing of gari which ~ Tannin (%) and cyanide (mg / kg) contents* of
entails pressing, sieving and frying of the fermented cassava, Baker’s yeast fermented cassava products
some of the protein may have leached off while pressing and (gari and flour)

burnt off while frying (Akindahunsital 1999a). It is

i , Sample Flour Gari
documented that pre-processing, processing and post- .
processing methods of preparation of cassava productgy"’ml'de 9.5£0.2 9.1+0.2
determine the quality of the products (Akindahentsi1999a). ~ Tannin 0.2£0.0 0.1+0.0

The protein content of the product as shown in Table 1,xgyes refer to meatt SD (dry weight) of three replicates.
compared favourably with the protein contentRifizopus

oryzaefermented cassava products (Akindahebal 1999a). low when compared to other food crops such as fruit,

The reason for the unusual high fat content of the cassavaushroom, yam tubers and vegetables (Akindahunsi and

products could not be categorically stated. However, thereOboh 1998, 1999b; Ola and Oboh 2001). However, the gari had
could be possible transformation of carbohydrate to fata significantly higher (P > 0.05) Fe, Mg, Ca and Na contents

(Lehninger 1987) while Akindumila and Glatz (1998) reported than the cassava flour. This could be the result of the fact,

that certain fungi can produce microbial oil during the coursethat some of the metals in the frying pan used may have leached
of fermentation. The decrease in carbohydrate could bdnto gari (Akindahunset al1999a).

attributed to the. possible tra.nsformat.|on of som.e of theThe levels of antinutrients (cyanide and tannin) are shown in
carbohydrate which the orgamsm possibly use as |t§ Carbo':fable 3. Tannins affect nutritive value of food products by
sourc_e to some other metabolites such as protein or fa1t0rming a complex with protein (both substrate and enzyme)
(Lehninger 1987). thereby inhibiting digestion and absorption. They also bind
The mineral contents (Zn, Mg, Fe, Ca, Na and K) of the Baker'sFe, making it unavailable and recent evidence suggests that
yeastfermented cassava products (Table 2) were considerablgondensed tannins may cleave DNA in the presence of copper
ions. It also imparts a dull colour to the processed products,
which affects their market value. The tannin contents of the
Baker’s yeast fermented cassava products flour{0®0),

gari (0.2 0.0) were very low when compared with the usual
tannin content of cassava products (0.4 - 0.5%) (Hahn 1992).
Sample Flour Gari It is worth noting that the tannin content of the flour was
significantly (P > 0.05) higher than that of the gari, which

Table 1
Proximate composition* of Baker’s yeast fermented
cassava products (flour and gari)

Protein 10.90+0.1 6.30:0.2 o o

Fat A50:02 3.00:02 indicates that the processes of garrification could also
Crude fibre 320+0.1 4.30+0.4 decrease the tannin content of cassava products. The tannin
Carbohydrate 77 90+ 0.3 84.50-0.3 levels compared favourably with the 0.2% tannin content
Ash 350£0.1 1.90:0.0 reported by Akindahungt al (1999a) forRhizopus oryzae

fermented cassava products. The products could also be
*Values refer to meatSD (dry weight) of three replicates. considered to be safe with regard to tannin poisoning since
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the levels reported in this study are far below the critical value ~ Tech., London,Ulp 633 - 644.

of 0.7- 0.9% (Aletor 1993). Aletor V A 1993 Allelochemicals in plant food and feeding-
stuffs: 1. Nutritional, biochemical and physio-pathological
aspects in animal productioketerinary and Human
Toxicology35(1) 57-67.

AC 1984 Official Methods of Analytical Chemists

The levels of the residual cyanide present in both the cassava
flour (9.5+ 0.2) and gari (9.1 0.2) were very low when com-
pared with the usual cyanide content of cassava products irA o

Nigeri i, 19.0mg / kg; fufu, 25mg / k dth id .
C(I)%fezlr?t (E??Twrilzo usrgrg zairnl:el:lted r:z?ssa\%;arr]odu;; )(;Eli(?lljre Arlington, VA, USA, pp 125 - 126, 132,877 - 878.
P y P ' _De Bruijn G H 1971 A, study of the cyanogenic character of

17.2mg/ kg; gari, 13.5mg/ kg ). This shows that Baker’s yeast ;

: L . . cassavaMededelingen Lanbouwhoge School Wage-
is capable of utilizing cyanogenic glucosides and the ) 71(13) 1 -140

breakdown of the products and explains why it is one of the ningeni71(13) 1-140.

natural flora involved in cassava fermentation during gari Hahn SK 1992Cyanide and Tannin,Processing and
Utilization of Cassava in AfricdlTA, pp 20-25.

rocessing (Oke 1968; Akindahuesial1999a). The cyanide . _ . . o
P 9( : ) ¥ . Lehninger A L 198Bioenergetics and Metabolism, Principle
levels are far below the detrimental level of 30 mg / kg (Akinrele . . nd . .
. of Biochemistry 2 Preprint, CBS Publisher and
et al 1962). These products could therefore be considered o
Distribution, pp 313-356.

safe with regard to cyanide poisoning. Thus from this study,

. 9 y P ,g Y Makkar H P S, Blummel M, Bowwy N K, Bechken K 1993

it could be concluded that Baker's yeast, a cheap, non- . . . : .
Determination of tannins and their correlation with

pathogenic and saprophyte anaerobe, would efficiently . . L .
increase the protein content of cassava products and reduce chemical and protein precipitation methdd.Science
Food Agric.61161-185.

the level of tannin and cyanide. . :
y Okafor N 1998 An Integrated Bio-system for the Disposal of
Cassava Wastes, Integrated Bio-Systems in Zero

_ _ Emissions ApplicationsProceedings of the Internet
Adewusi S R A, Ojumu TV, Falade O S 1999 The effect of  conference on Integrated Bio-Systeds. Eng. Leang F

processing on total organic acids and mineral availability g Senta TD, Inst of Advanced Studies, UN University,
of simulated cassava-vegetable di¢tgnt Foods for USA.

Human Nutritior63367-380. Oke O L 1968 Cassava as food in Nigevirld Rev. Nutr.
Akindahunsi A A, Oboh G 1998 Chemical studies on two tropi- Diet9227 - 250.

cal wild yamsDioscorea bulbiferaand Dioscorea  Qla F L, Oboh G 2001 Nutrient distribution and zinc bio-

manganotiana. Riv Ital Sostanze Gragsé11 - 514. availability estimation in some tropical edible mushrooms.
Akindahunsi AA, Oboh G, Oshodi A A 1999a Effect of fer- Nahrung/Foodt5 (1) 67 - 68.

menting cassava witRhizopus oryzaen the chemical ~ Onwueme | C 1978he Tropical Tuber Cropdohn Wiley and

composition of its flour and gaRiv Ital Sostanze Grasse Sons Ltd. pp 118-159.

76437 - 440. Perkin-Elmer 1982nalytical Methods for Atomic Absorption
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