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ABSTRACT

Yellow root cassava varieties are being propagatefligeria to aid in combating dietary vitamin Afaéency in
the country due to their high content ®tarotene (a precursor of vitamin A). Three newdjeased yellow root
cassava varieties: Umucass 36, Umucass 37 and Ussacz8 (with Breeders’ names TMS/01/1368, TMS/Q2/14
and TMS/01/1371, respectively) were assessed éar pihtential usage in processing into acceptahble using the
odourless flour technique and by the traditionaltmoel. Carotenoid content in the intermediate anusfied
products of these varieties were evaluated. Reshtisved that while thieesh yellow roots had 6.26-7.76 pg/g and
the fresh white root check variety (TMS 30572) 8a85 pg/g total carotene (TC) contents, the intefiate
products of the yellow root varieties namely gratedsava mash and fermented cassava mash resphetiaeeTC
content of 6.24-7.75 pg/g (TC retention of 97.68488%) and 5.97-7.48 pg/g (94.68-96.66% retentiapacity).
The final products of the three varieties had 57403 pg/g (86.42-90.24% retention capacity). Thiglies
negligible loss (<2.3%) of TC incurred during gnagj, less than 6% loss incurred during fermentatbthe grated
mash and less than 14% loss incurred during theeptocess of productioaf fufu from the yellow cassava roots
by the traditional method. The intermediate produasing the odourless flour technique had 5.93-T.68 (TC
retention ranged from 94.68-94.73%) fgrated cassava mash; 1.50-2.12 pg/g (21.55-33.8@%ntion) for
fermented cassava flour; and the final product ¢eas fufu) had 1.20-2.00 pg/g (17.24-31.94% reteti The
losses were mainly incurred during the drying pssms. Sensory evaluation results showed that, giynefufu
produced from the yellow cassava roots (fufu predugoy the traditional method) was more acceptallénb Taste
Panel than the fufu produced using the odourlessr ftechnique. The use of traditional method fasdarction of
fufu when using yellow root cassava varieties erd¢fore recommended for maximum utilization ofrtbtrient in
the newly released yellow cassava varieties.

Key words: Yellow cassava roots, odourles flour techniquagitional methodp-carotene, total carotene, Taste
Panel and pro-vitamin A.

INTRODUCTION

CassavaNlanihot esculentarantz) is a staple food for over 500 million peoph the developing world (Cock,
1985). Cassava is grown mainly for its storage so@weke, 1996). It is known to produce 250,000
calories/hectare/day compared to 200,000 for maiz6,600 for rice, 114,000 for sorghum and 110,fa00vheat
(Onabowale, 1988). In Nigeria, cassava is procesgedjari, fufu, pellets for compounding animal feeds, kpokpo
gari and also into instant aromatized (fermented) fi@yewole, 1991). As at date, new cassava variatiedeing
introduced to farmers for their agronomic benefiligh little considerations for the quality of thed products
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(Akoroda, 1992). Cassava roots contain mainly daydmate of which 80% is starch, the level of pnotgi-2%) and
fat less than 1% are not nutritionally significd@obomezet al., 1984).

Vitamin A remains a very important component of lunmutrition as it is involved in vision, cell diffentiation,
synthesis of glycoproteins, reproduction and oVeyawth and development (Woolfe, 1992). Africaruntries are
not only faced with problem of food security butathof nutritional insecurity leading to differentrins of
micronutrients deficiencies in the diet. Biofortdition of cassava is therefore highly appropriagettas will
contribute to the alleviation of diseases assodiatith vitamin A deficiency (VAD) which is a commatietary
health problem, especially in countries where cassaa major staple. Processing can affect theemtitcontent of
food (Akingbalaet al, 1991). Reduction in the carotenoid contents duprocessing of yellow root cassava into
some food forms has been reported (8aal, 2010; Sagaet al, 2009; Omodamiret al.,2011). There are many
different forms of processing to which food maydubjected before consumption. Traditioh#u production is a
local method of producinfufu from fresh cassava roots into a Viefiu mash used for preparation of ready-to-eat
fufu. It has a characteristic sour aroma. Modefn production is an improved methodfafu production from fresh
cassava roots intiwfu flour used for preparation of odour free readyeédfufu.

The objectives of this research work were thereflrescreen yellow cassava roots for their amerigbib
processing into acceptakiigfu using the odourless flour technique and by thditicmal method and to determine
the level of carotenoids in the intermediate andfied products.

MATERIALS AND METHODS

Sources of Experimental samples

Fresh roots of three yellow root varieties namé&lylUCASS 36 (TMS 01/1368), UMUCASS 37 (TMS 01/1412)
and UMUCASS 38 (TMS 01/1371) and white root varjefiMS 30572 (check) were obtained from the Cassava
Programme of NRCRI, Umudike. All the cassava regtse harvested at about 11 months after planting.

Preparation of fufu samples

About 20kg each of the three yellow root cassavéetias were used for the production fofu. Roots of each
variety were peeled, cut into small sizes of abtarmh average size, washed, mixed together and divide two
equal parts of about 8.5kg each. Traditional metbbgroducingfufu as shown in Figure 1 (Omodamiet al,
2011) and the modern method as shown in Fig.2 @hnand Oti, 2008) were employed in processing Hesava
roots intofufu Oven dry method was equally used for productiothefufu flour.

Total Carotenoids Content Analysis

The Harvest Plus procedure for carotene analysis wsad to analyze the total carotenoids contertheffresh
cassava roots, grated mash, fermerfifd mash, fermentedufu flour, and reconstitutedufu. The method of
HarvestPlus for carotenoid analysis procedures i®llows: Five (5) grams of each fresh root sampées grinded
with the aid of hyflosupercel in 50ml of cold acetoand filtered with suction through a Buchner ®inwith filter

paper; the filtrate was extracted with 40ml of pktum ether (P.E.) using separating funnel. Sadraodium
chloride solution was used to prevent emulsion fdiom.

The lower phase being water was discarded whileugger phase was collected into a 50ml volumetaskf
making the solution pass through a small funneltaioing anhydrous sodium sulfate to remove residvater.
Then, the separating funnel was washed with P.& tlam standard flask made up to 50ml mark. Therabsae at
450ml of the solution was taken using spectrophetemand the total carotenoid content was calatilasefollows;

Total Carotenoid (pg/g) = A x_volume (ml) x*10
i"//ﬂ\x sample weight (g)
cm

Where A = absorbance, Volume = total volume ofaott(50ml), A1% 1 cm = absorption coefficientpaarotene
in P.E. (2592)
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FRESH YELLOW ROOT CASSAVA
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Fig 1: Traditional method of production of high Pro-Vitamin A fufu mash.
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FRESH YELLOW ROOT CASSAVA
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Fig 2: Production of sun-dried and oven-dried odoutessfufu flour.
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Sensory Evaluation

The three products obtained: odouief flour (oven dried and sun dried) and vigfiu mash (pro-Vitamin Aufu)
and a traditionally made commercfafu mash bought at Oriugba village market (a majodpeoer offufu in the
study area) were used to prepfuie dough.

Twenty-member sensory panels were used for theopemvaluation (Iwe, 2005). The panelists were dske
indicate their preference for colour, hand feeluidability, odour and general acceptability using-point hedonic
scale, where 9 indicates like extremely, 5 indisateither like nor dislike and 1 for dislike extrelyn

Statistical Analysis
Data from the sensory evaluation were statisticatiglyzed using a Statistix 8.0 software packagexfalysis of

variance (ANOVA) and mean separation was done ufingcan’s Multiple Range Test (DMRT) and Least

Significant Difference (LSD) to establish if thesere significant differences among the samples.
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Figure 3: Trend of total carotenoid retention during Traditional production method of fufu from yellow-root cassava varieties
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Figure 4: Trend of total carotenoid retention during modern production method offufu from yellow-root cassava varieties
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RESULTS AND DISCUSSION

Results showed that while tHieesh roots had 6.26-7.76 pg/g TC contents and B2 (white root) had 0.35
png/g TC content, their intermediate products nangedyed cassava mash and fermented cassava mpshtiesly
had TC content of 6.24-7.75 pg/g (TC content réentf 97.68-98.48%) and 5.97-7.48 ug/g (94.68-8%E The
final products of the three varieties had 5.41-7108g (86.42-90.24%) as shown in Fig. 3. This ieplihat there
was a negligible loss (<2.3%) of carotenoids inedrduring grating, less than 6% loss incurred dufgtmentation

of the grated mash and less than 14% loss incauddg the entire process of productiohfufu from the yellow
cassava roots by the traditional method. The inteliete products using the odourless flour technitaee5.93-7.53
pg/g (carotenoids retention ranged from 94.68-%)7%or grated cassava mash, 1.50-2.12ug/g (21.55-33.87%
carotene retention) foiermented cassava flour and the final product @asfufu) had 1.20-2.00 pg/g (17.24-
31.94% retention) as shown in Figure 4. The losgs® mainly incurred during the drying processegerOdried
odourlessfufu had lesser detrimental effect than the sun-dryireghod in terms of loss in TC content. Table 1
shows the results of the sensory evaluation. Gpeyellow fufu was more acceptable by the Taste Panel than the
fufu produced using the odourless flour technidtig. 5 shows visual retention of yellowness in itiadal method

[B] of the fufu production, slight retention [A] and loss of yelleess [C] by using the odourless flour technique as
well as the commercidufu [D]. The yellowness of th&ifu produced traditionally was an added advantageeo t
panelists’ appetite as well as the slight fermermédur which may be due to residual effect of taettid bacteria.
These attributes did not adversely affect the adecee of thedfufu, hence théufu may serve as a potential probiotic
food (functional food). Thdufu produced from commercidlfu mash were acceptable by the paneliisiu
produced from UMUCASS 38 using the odourléssi flour technique was not acceptable but the ondyed by
the traditional method was highly acceptable. Afséu produced from sun-dried flours was not acceptabldu
produced from UMUCASS 36 and UMUCASS 37 throughwtiss flours by oven-drying and by the traditional
method were acceptable.

Table 1: Sensory evaluation of cassavafu

SAMPLE COLOUR HANDFEEL MOULDABILITY ODOUR GENACPT

TMS1368(T) 6.83ab 6.50ab 6.58ab 6.17a 6.33a
TMS1368(0V) 5.42bc 4.83cd 5.17bcd 5.50ab 5.50abc
TMS1368(0S) 5.00cd 5.50bcd 5.00cd 4.92ab 4.67bcd

TMS1371(T) 6.33abc 6.50ab 6.17abc 5.00ab 6.08ab
TMS1371(0V) 2.50e 4.08d 4.25d 3.92b 3.58d
TMS1371(0S) 2.75e 4.00d 4.08d 3.92b 3.50d

TMS1412(T) 7.17a 7.08a 7.08a 5.25ab 6.33a
TMS1412(0V 5.17cc 5.25bcc 5.50bcc 4.75al 4.92abc
TMS1412(0S) 3.75de 5.00bcd 5.17bcd 4.66ab 4.33cd

REF'(OM) 6.17abc 5.83abc 6.25abc 4.58ab 6.17ab
LSD(0.05 0.748¢ 0.765: 0.741¢ 0.806" 0.763¢

Means with the same letters in each column aresigmiificantly different (p>0.05) from one anothér= dislike extremely; 5 = neither like nor
dislike and 9 = like extremely using 9-point Hedonstale. OM = fufu made from commercial fufu mash;fufu made from Traditional fufu
mash; OV = fufu made from oven dried odourless flofur; OS = fufu made from sun dried odourlessifildur and GEN'ACPT = General

acceptability

Figure 5: A= odourlessfufu (made from oven dried odourlessufu flour), B = Traditional fufu, (made from traditional fermented cassava
mash), C= odourlesgufu (made from sun dried odourlesgufu flour) and D= Commercial fufu.
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CONCLUSION

Leaching in water and heat did not adversely affbet carotene content during processing. Dryingsim
(ultraviolet light) had detrimental effect on theoguction of pro-Vitamin Afufu. The use of traditional method for
the production ofufu from yellow root cassava varieties is therefomremended for maximum utilization of the
nutrient in the newly released yellow cassava viage There is need to transfer this technologyth® rural
populace who are the main target for breeding tlyelew root cassava varieties in other to allexiAD among
them.
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