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ABSTRACT

This study was aimed at characterizing twelve land races of D. rotundata tubers (namely: Ameh, Ekpe, Okpani,
Jiaga, Adaka, Nwokpoko, Miyango, Gwari, Aloshi, Hembakwase, Giwa and Dan Jaling) in terms of their physico-
chemical properties and textural quality of pounded yams made from them. The yam samples were analysed for
their physico-chemical properties such as dry matter, starch, amylose, amylopectin contents, water and oil
absorption capacity, swelling index, bulk density and gelatinization temperature which were determined using
standard analytical methods. Pounded yam produced from the yam varieties were assessed by a panel of 20 judges
for colour, smoothness, elasticity, mouldability and general acceptability. The results showed that there were
significant differences in the physico-chemical properties of the different varieties. Ameh had the highest dry matter
content of 42%, starch yield ranged from 16.40% for Jiaga to 26.34% for Ekpe. The amylose content ranged from
14.56% for Hembakwase to 32.72% for Okpani. The yam flours had high bulk densities ranging from 0.706 for
Giwa to 1.05g/cm® for Jiaga. Hembakwase had the highest swelling index (2.44). Pounded yam produced from
Hembakwase was the most preferred of the twelve landraces investigated. Most D. rotundata landraces have very
good functional properties which can be explored for different food formulations.

Key words: Land races, functional properties, sensory evminaamylose content.

INTRODUCTION

The yams are members of the genus Dioscorea irsd¢hton, Enantiophyllum. Yams Dioscorea) are a vital
component of the agricultural sector of West Africaterms of food, social, and cultural valuesn¥i&s grown and
cultivated for its energy-rich tuber. White yamigscorea rotundata Poir), is the most favoured yam species in
West Africa because it possesses a highly visctarsts Boiled yam, pounded yam aagchala are yam products
most consumed in West Africa [1]. Yam is an exaglource of starch, which provides caloric eng®jyStarch is
an important functional food biopolymer that contiies to the quality of the final food product [3Jam starch
accounts for about 60-80% of the dry matter of yaiver (on dry weight basis). Functionality of a dois the
property of a food ingredient apart from its nitral value that has great impact on its utilizat[d]. Sensory
properties such as texture, appearance and tasthemain acceptability factors used by consureessess the
quality of yam [5]. These sensory factors are ificed by the physico-chemical and pasting proedfethe
starch. Sustainable production and utilization afnyare important steps in enhancing food securityadleviating
poverty, especially in West Africa where it is estted to provide more than 200 dietary calorie$ ey for over
60 million people [6-7]. This study was aimed at:

1)Characterizing different land races@frotundata tubers in terms of their physico-chemical propstti
2)Evaluating the quality of pounded yam made frons¢hland races.

3)Establish a relationship between physico-chemicapgrties of the landraces and the products thdyb@ibest
used for.
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This information will be useful in increasing theeuof yam flour in the production of value-addeddurcts and in
selection during breeding for improved food quefiti

MATERIALSAND METHODS

Twelve varieties oDioscorea rotundata namely:Ameh, Ekpe, Okpani, Jiaga, Adaka, Nwokpoko, Miyango, Gwari,
Aloshi, Hembakwase, Giwa and Dan Jaling; obtained from the yam programme of National RGoips Research
Institute, Umudike were used for the experiment.

Deter mination of moisture content

Two grammes of each of the fresh yam pulps werglveal into dried weighed crucibles. The samples \ptxeed
in a moisture extraction oven at 105°C and heate®lirs. The dried samples were put into desicsatdlowed to
cool and reweighed. This process was repeated aortdtant weights were obtained. The percentagstuneiwas
calculated as follows:

Percentage moisture = QA W;)100
MW,

Where

W; = weight of empty dish

W, = weight of dish + wet sample
W3 = weight of dish + dried sample.

Deter mination of amylose:

Amylose content was determined with the method dfidkhs et al., [8]. Hundred micrograms of the yam flour was
weighed and transferred to 100ml volumetric flasksie microliter of 95% ethanol and 9ml of 1N sodium
hydroxide (NaOH) were added carefully. The sampées Wweated for 10mins. in a boiling water bath tatgeze
and then cooled and made up to volume with watesmA portion of the starch solution was pipettetd ia 100ml
volumetric flask, and 1ml of 1N acetic acid, thanlaf iodine solution were added and then madeouf0OmI with
distilled water. The solution was shaken and trsodiance was determined with Jenway 6320D spedcitopteter

at 620nm after 20 minutes. Amylose content wasnadéd thus:

Amylose content (%) = (3.06)(A)(20) = 61.20(A)
Amylopectin = 100 — Amylose content

Deter mination of bulk density

This was carried out using the method of Okezie Betlo, [9]. A specified quantity of the flour satepwas
transferred into an already weighed measuring dglin\;). The flour sample was gently tapped to eliminate
spaces between the flour and the level was notbd tbe volume of the sample and then weigheg.(W

Bulk density (g/c) = W -W,
Volume of sdmp

Deter mination of water and oil absor ption capacity

Water absorption capacity was determined usingrtéthod of Sathe and Salunkhe, [10] as modified bgbdwale
et al., [11]. Ten millilitres of distilled water was aeld to 1.0 g of the sample in a beaker. The suspengs stirred
for 5 minutes. The suspension obtained was thetriftered (with Celtech 80-2B centrifuge) at 3555rfor 30
minutes and the supernatant measured in a 10 miugted cylinder. Water absorbed was calculatedhas t
difference between the initial volume of water adlde the sample and the volume of the supernaildrg.same
procedure was repeated for oil absorption excegitdth was used instead of water.

Deter mination of swelling index:

The swelling capacities of the samples were detechusing the method of Lat al., [12], with slight modification
by Adebowaleet al., [11]. One gram (1 g) of the flour sample wasdised in 10 ml of cold distilled water in a
graduated centrifuge tube. The suspension wasatefboom temperature for 5 minutes to absorb wakéer 5
minutes the mixture was centrifuged (with Celte®R28 centrifuge) at 2000 rpm for 30 minutes andvwblime of
the sediment recorded as initial volume. Anothey &f the sample was dispersed in a centrifuge afblenown
weight and the suspensions heated in boiling wateB0 minutes. The suspension was cooled to rampérature
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under the tap water and then centrifuged at 2000 figr 30 minutes using a stirrer. The volume of teated
sediment was recorded as final volume:

Swelling index = _Final vol. after heating
Initial VVol. before heay

Sensory evaluation

Pounded yam was prepared from the different yarneti@s using the method described by Otegbaiya., [13]. A
taste panel evaluation of the pounded yam sampéssomnducted using a panel of 20 judges who weyelae
consumers of pounded yam. The judges were asksdai@ for colour, smoothness, elasticity, mouldgbdnd
general acceptability using a 9-point hedonic scateere 1 and 9 represent dislike extremely anel déktremely
respectively.

Statistical analysis
Data generated from the physico-chemical and sgresmalysis were subjected to Analysis of variansNQVA)
using the SAS statistical package version 9.0. Megare separated using Fischer’'s LSD at 5% levptaability.

RESULTSAND DISCUSSION

The moisture content of the. rotundata varieties ranged between 58.00% #faneh and 76.65% foOkpani as
shown in table 1. The higher the moisture contbatttigher the rate of spoilage. There were sigaifiqp<0.05)
differences in moisture content among the diffeneaeties. Dry matter is an important chemicalexdf food
quality in root and tuber crops and relates pasigiwith good eating qualities and good texturadgarties [14].
Ameh, Giwa and Jiaga had the highest dry matter content of 42, 41.1d 2005% respectively. High dry matter
content is desired because the dry matter is comtpofstarch, fibre, protein etc.

Starch yield ranged between 16.40% Jaga and 26.34% foEkpe, Okpani andJiaga had the lowest starch yield
while Ekpe, Miyango, Hembakwase, Nwokpoko, Adaka, Ame and Dan Jaling have high starch yield as shown in
table 1. Starch is an important factor in determgrthe physicochemical, rheological and texturarahteristics of
yam food products. There were significant diffeen¢p<0.05) in the starch yield of the differentdaaces, this
supports the report [15] that differences in starohtent and properties may occur among the cudtivghthe same
species even under identical environmental conditio

The amylose content and amylose properties oftst@dintate most of its uses and determine the pti@senf starch.
The amylose content of tH2. rotundata landraces ranged from 14.56 (fdembakwase) to 32.72% (forOkpani).
This is similar to the range of 27.45 to 32.803%oréed [16] and 27.47 to 41.90% reported [17]Borotundata.
There were significant differences (p<0.05) in amsgl content amongst the twelve varietie®ofotundata. The
amylose portion of starch affects its swelling dmud paste viscosities [17]. High amylose contemés desired in
starches that are to be used for the manufactuextofidates [18]. Amylopectin content of the lamgs ranged
between 67.28% foDkpani and 85.45% foHembakwase. Amylose/amylopectin ratio gives specific charéastes
and functionality to starches by determining theuee and nature of their products [19-20].

Table 1: Chemical composition of some D. rotundata land races

Sample Moisture Dry Starch Amylose Amylopectin
Content (%) Matter (%) Yield (%) (%) (%)

Aloshi 61.60° 38.40° 19.68" 15.20 84.80
Nwokpoko 63.50° 36.50% 22.68" 26.47 73.54
Hembakwase 63.66° 36.34% 23.09" 14.56 85.45
Okpani 76.65 23.39 16.87 32.77 67.28
Miyango 63.05° 36.95% 23.86" 17.23¢  82.7F
Dan jaling 64.83 35.17 20.9F" 28.34 71.67
Ekpe 62.55° 37.45° 26.34 30.07 69.98
Ameh 58.00 42.006 20.83" 26.7F 73.29
Giwa 58.89" 41.1F 19.22* 16.87°  83.14°
Jiaga 60.95" 39.08" 16.40 15.49 84.52
Adaka 65.60" 33.85 21.58" 26.38 73.64
Gwari 68.08 31.92 19.22* 19.34 80.66
LSD 3.126 3.150 7.134 3.677 3.677

Means with same superscriptsin the same column are not significantly different at 5% level of significance.

The functional properties of tHe. rotundata landraces are shown in Table 2. The bulk dendithe flours of the
landraces ranged from 0.706 f8iwa to 1.050g/crfor Jiaga. The bulk density is influenced by particle sizela
the density of the flour and is important in detigrimg the packaging requirement and material hagdlR1]. The
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high bulk density of the flours suggests that thag be used as thickeners in food products anddinot be used
in formulations where low bulk density is requirgath as in baby foods. Water absorption capacityesability of
flour to absorb water and swell for improved cotesisy in food. It is desirable in food systemsnpiove yield
and consistency and give body to the food [22]. Whter absorption capacity of the landraces rarfiged 2.60 to
4.50ml/g. A high water absorption capacity is reedifor flours used in dough products and sougkéring.

[23] reported that the swelling power of flour guses is an indication of the extent of associatovees within the
granule. Swelling power is also related to the watesorption index of the starch-based flour dutiegting [24].
Therefore, the higher the swelling power, the highe associate forces [25]. The variation in theléng power
indicates the degree of exposure of the intermakttire of the starch present in the flour to théoa of water.
Moderate and high swelling power enhance the fanality of flours in such food systems like breatfaereals,
baby foods andufu [26]. These results obtained indicated that flond atarch derived frorilembakwase and
Aloshi could be useful in breakfast cereals, baby foedsather food formulations where high swelling aapais
required.

The gelatinization temperature ranged from 74n5Giwa to 89.5 in Nwokpoko. This suggests that these flours
should not be added to a formula where gellingdgiired below 7. This also implies that more heat energy may
be required for the full gelatinization of thesarshes in comparison with conventional starch.

Table 2: Functional propertiesof the D. rotundata land races

Sample WAC (ml/g) OAC(ml/g) BD (g/cth SI GT (C)
Aloshi 2.95 2.45° 0.78« 240 7650
Nwokpoko 4.08 2.65 0.77% 1.39  89.50
Hembakwase ~ 3.05' 2.35% 0.8 244 7750
Okpani 3.858 3.70 0.88* 1.20¢ 82.50"
Miyango 2.95' 2.25" 0.90 1.38  79.50¢"
DanJaling  3.8% 2.05 0.79 1.3¢  79.00"
Ekpe 3.78* 1.60 0.75° 1.32 8150
Ameh 450 3.08 0.83« 147  75.00
Giwa 2.60 3.29 0.7¢ 1.33 7450
Jiaga 4.08 2.55° 1.08 1.57 76.00
Adaka 3.45 0.83° 0.83« 1.57 80.0C"
Gwari 3.95 3.65 0.77 1.45 82.50"
LSD 0.327 0.348 0.145 0.008 10.748

Means with same superscripts in the same colurm are not significantly different at 5% level of significance.
Where: WAC = water absorption capacity, OAC = oil absorption capacity, BD = bulk density, S = swelling index, GT = gelatinization

temperature.

The mean value of sensory evaluation scores fonghedi yam produced from the twelve land races avavishn
table 3. There were significant differences (p<d.ib5the panellists’ rating of the samples for thié parameters
investigated. Pounded yam produced from most ofahd races were liked by the panellists exd@ani, Dan
Jaling and Giwa. Hembakwase had the highest rating for all the parameté&ran Jaling ranked the lowest in

smoothness whil®kpani was rated the lowest in elasticity, mouldabilitidageneral acceptability.

Table 3: Sensory evaluation on pounded yam samples from the D. rotundata land-races

Sample Colour  Smoothness  Elasticity Mouldability n€ml Acceptability
Ameh 6.75° 6.19% 6.75" 7.00" 7.19"
Ekpe bede abc at bc bc
669  7.06 6.81 6.38 6.44
cde ak at at bc
Adaka 625  7.56 6.69 6.88 6.50
JI aga abc abcc bc at bc
6.88 6.94 6.00 6.94 6.88
A ef fg € € €
Okpari 556 450 3.56 3.06 431
Hembakwase 79, 775 7.63 7.94 8.06
Giwa f ef de cd de
5.00 5.19 4.38 5.31 5.06
Gwar | at abcc bc abc at
7.56 6.81 5.94 6.63 7.31
H at de cd bcc cd
Miyango 756 581 5.25 5.88 5.81
bede cde bc bc bec
Nwokpoko 69" .19 5.88 6.00 6.19
H def g € d €
DanJaling 559 375 3.04 4.69 4.56
. abc bede at b bc
Aloshi 719 6.38 7.00 6.63 6.56
LSD 1176  1.204 1.306 1.295 1.169

Means with same superscripts in the same colurm are not significantly different at 5% level of significance.
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CONCLUSION

The results obtained from this study showed Ehatotundata landraces have very good functional propertiehvhi
could be harnessed in the formulation of variowlfiorms.Hembakwase, Aloshi, Jiaga, Giwa andMiyango would

be recommended for formulations where expansioreésied like in bread and pudding making whilkgani, Ekpe
andDan Jaling would be recommended for formulations where cesgris needed such as extrudates and biscuits.
All the land races were good for pounded yam ex@&pani andDan Jaling.
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