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Abstract: The sugar contents in three species of yams viz white yam (Dioscorea rotundata), water yam
(Dioscorea alata) and yellow yam (Dioscorea cayenensis) under storage during the dry season were
investigated using standard methods. The sugars determined for a period of 4 months during storage at ambient
conditions were maltose, sucrose, glucose, raffinose, fructose, galactose, arabinose and xylose. Generally the
trends as revealed by the result showed that total sugars in all the three yam species increased as the storage
time prolonged. Maltose sugar for example increased to 24% and 64% at the end of 2 month to 4 month storage
for white yam, 26.7% and 60% for yellow yam and 66.7% and 123% for water yam suggesting that sugar
contents in yam tubers has the tendency to increase meaningfully during storage due to the breakdown and
subsequent hydrolysis of starch into sugars in addition to considerable variations in composition not only
between species, but also with a single specie according to cultural, climate and adaptic factors of environment
in which the yam are grown, the maturity at harvest as well as the length of time which they have been stored.
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. Introduction

Yams are major food crops in West Africa, the Caribbean Islands of the south pacific, southwest Asian,
India and parts of Brazil. [1]. about ten species of yams can be considered domesticated and in Nigeria, the
edible yams are classified according to shape, colour and quality of the tubers [1]. Yams are members of the
genus Dioscorea in the section, Enatiophypllum. Dioscorea containing the largest genus of the Family
Dioscoreaceae, containing between three and six hundred species [2,3]. Yam is grown and cultivated for its
energy-rich tuber [2,3]. The Tubers of various species of Dioscorea spp constitute one of the stable
carbohydrate foods for the people in many tropical Countries [4]. Many Different forms and cultivars of the
edible yam species are available in different areas and it is likely that they differ in composition and nutritional
value [5,6]. The yam tubers can be stored for periods up to 4 or even 6 month at ambient temperature (30+2°C)
better than cassava, potato, sweet potato and aroids [7,8].

Root and tuber starches have unique physiochemical properties mostly due to their amylase and
amylopectin ratio [9,10,11]. [12,13] reported that crystallinity decreased with increasing amylase content in
maize starches. The most important aspect of yams starches is the influence of the properties of starch on the
texture and rheology or flow characteristics of food yams [13,10,11]. Several researches have been carried out
on yams and reported in the literature. [6] reported the effects of post harvest storage on some biochemical
parameters of deferent parts of two yams species; [11] investigated the effect of varieties on physicochemical
and pasting characteristic of water yam flours and starches, [8] reported on the chemical, functional, and sensory
properties of water yam-cassava flour and its paste while the impact of cooking on the proximate composition
and anti-nutritional factor of water yam was investigated by [3]. However the present work aims to determine
different sugar present in three yam cultivars under storage for a period of 3 months during the dry season.

Il.  Materials And Methods
Three varieties of yams, white yam (Dioscorea rotudata), water yam (Disocorea alata), and yellow
yam (Dioscorea cayenensis) harvested from the botanical garden of the department of Science laboratory
Technology of the Federal Polytechnic Ilaro, Ogun state, Nigeria. All the three varieties of yam were harvested
at maturity state and transported in a heap aired store, and then stored under prevailing tropical ambient
condition 26.56°C+3°C and 82%:z5% relative humidity for a period of 4 months [6].
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Preparation Of Yam Flour

The methods described by [1] were used in the preparation of yam flour. One tuber of each variety of
yam randomly picked every two month during storage form a period of 4 month. The yam tubers were washed,
sliced into 2.0 cm thickness and heated in water bath (Cliftoon, England) at 50°C for 2 hours. After heating, the
yam slices were then stepped in the same water for 24 hours. The yam slices were then drained in a LEEC
cabinet dryer at 60°C for 2 days to obtain constant moisture content of 8%. The dried yam slices were then
milled into flour using a local fabricated plate mill, sieved with a 90 um sieve to obtained yam flour which were
then used for subsequent analysis.

Analysis Of Sugar By Thin Layer Choromatography.

The flours produce were first hydrolyzed using concentrated sulphuric acid. Sugars produced by the
hydrolysis of the raw native starches with crude amylase of a niger AMO 7 were identified by thin layer
chromatography (TLC). Commercially prepared TLC plate (Polygram, U.K) were used as the stationary phase.
Aliquot of each starch hydrolysate was spotted on the TLC plate along with standard mixture of Known sugars.
The reference sugar solution contained 0.1g of maltose, sucrose, glucose, raffinose, fructose, galactose,
arabinose and xylose in 100ml of 10% isopropanol. A one dimensional ascending chromatography was done at
room temperature using a solvent system of N-butanol: acetic acid: diethyl ester: water ( 9:6:3:11) (v/vIviv).
After 2 hours, all the chromatography were treated by dipping in locating reagent made up of 4 amino-benzoic
acid in methanol. The plates were air dried by placing in oven at 100°C for 15 minutes. The sugars spot
appeared as dark brown spots. Identification of sugars were done by comparing the Relative Fraction (RF)
values of the sample with that of standard. All reagents used were of analytical grade and determinations were
carried out in triplicates.

I11.  Statistical Analysis
Data generated were subjected to statistical analysis using SPSS. 15. The Scores were ranked and
Analysis of Variance (ANOVA) was computed where significant differences were separated using Duncan’s
Multiple Range Test.

IV.  Results And Discussion.
Table 1: Sugar Contents of Three Varieties of Yam Under Storage During the Dry Season (Zero Level).

SAMPLES \
Parameters White Yam Yellow Yam Water Yam
Maltose (%) 0.25°+0.01 0.15%0.01 0.21°+0.08
Glucose (%) 1.20°+0.02 1.75°+0.61 2.32°+0.02
Frutose (%) 2.65°+0.05 2.50°0.04 3.47%+0.01
Sucrose (%) 58.28°+0.01 47.91°+0.01 56.50"+0.02
Rhamnose (%) 6.43°+0.01 7.50°+0.04 9.43+0.02
Galactose (%) 10.52°+0.03 8.61°+0.05 9.13°+0.05
Avrabinose (%) 7.18°+0.07 4.90°0.01 5.27°+0.07
Xylose (%) 0.91°+0.01 0.81°+0.01 0.65+0.05

Means + standard deviation of triplicate determinations.
Values with different superscripts in the same row are significantly different (P<0.05).

Table 2: Sugar Contents of Three Varieties of Yam at After Two Months of Storage During The Dry Season.

Samples
Parameters White yam Yellow yam Water yam
Maltose (%) 0.31%+0.007 0.31%0.07 0.38%0.07
Glucose (%) 1.54°40.01 1.54°+0.01 3.46%+0.07
Frutose(%) 3.67°+0.04 3.37°+0.07 5.20°+0.04
Sucrose(%) 66.50°+0.07 52.17°+0.07 61.15%+0.04
Rhamnose(%) 7.80°+0.07 10.78°+0.07 11.15°+0.04
Galactose(%) 13.31°40.07 11.16"+0.04 11.32°+0.07
Arabinose(%) 9.16%+0.04 5.17°40.03 7.10°+0.07
Xylose(%) 11.78%0.07 0.96"+0.07 0.83%+0.04

Means + standard deviation of triplicate determinations.
Values with different superscripts in the same row are significantly different (P<0.05).
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Table 3: sugar contents of three varieties of yam after 4 months of storage during the dry season.

Samples
Parameters White yam Yellow yam Water yam
Maltose 0.41+0.04° 0.24%+0.07 0.47+0.04?
Glucose 1.98°+0.07 2.60°+0.04 4.50°+0.07
Frutose 4.30°+0.04 3.97°+0.07 6.14°+0.04
Sucrose 72.44%+0.07 12.83°+0.04 14.60°+0.07
Rhamnose 8.57°+0.04 11.75"+0.07 12.49°+0.04
Galactose 14.40°+0.07 12.83%+0.04 14.60°+0.07
Avrabinose 9.62%+0.04 6.10°+0.07 8.73"+0.04
Xylose 13.19+0.07 1.40+0.04 1.25+0.07

Means + standard deviation of triplicate determinations.
Values with different superscripts in the same row are significantly different (P<0.05).

V.  Discussion

The % sugar contents of the three species of yam viz white yam, yellow yam and water yam are as
shown in table 1. The sugar contents determined in all the three yam species are maltose, glucose, fructose,
sucrose, rhamnose, galactose, arabinose, and xylose. The % maltose for all the three yam varieties ranged from
0.15%-0.25%, Glucose ranged from 1.20%-2.32%, fructose ranged from 2.50%-3.47%, sucrose ranged from
47.91%-58.28%, rhamnose varied from 6.43%-9.43%, galactose varied from 8.61% from 8.61%-10.52%,
arabinose ranged from 4.90%-7.18% and while xylose varied between 0.65%-0.91% respectively at zero
storage. After 2 months of storage as revealed in Table 2, maltose sugar present in the three yam species ranged
from 0.91%-0.38, glucose ranged from 1.54%-3.40%, fructose ranged from 3.37-5.20% sucrose varied between
52.71%-66.50%, rhamnose varied between 7.80-11.15%, galactose ranged from 11.16%-13.31%, Arabinose
ranged from 5.17%-9.16% while xylose varied between 0.96-11.78%. Table 3 showed the sugar contents for the
three yam varieties at the end of 4 months storage. Maltose sugar ranged from 0.24%-0.47%, glucose from
1.98%-4.50%, fructose ranged from 3.97%-6.14% while sucrose varied between 56.93%-72.44%. Results
further revealed that Rhamnose ranged from 8.57-12.49%, galactose ranged from 12.83%- 14.60%. Arabinose
varied between 6.10%-9.10% while zylose ranged from 1.25%-13.199 respectively.

Generally, the trend in the total sugar contents in all the three Tables revealed an increase in all the
sugar contents present in the yam species as the storage time increased. For example, maltose sugar increased to
24% at the end of 2 months storage and 64% at the end of 4 months storage for white yam. Maltose in yellow
yam also increased to 26.7% and 60.0% at the end of 2 months and 4 months of storage respectively while in
water yam, the increase were 66.7% and 123.0% of maltose sugars at the end of 2 months and 4 months of
storage. According to literature, there is considerable variation in composition not only between species, but
also within a single species or even a single cultivar, according to the cultural, climatic and adaptic factors of
environment under which it was grown, its maturity at harvest and the length of time for which it has been
stored [1].Stored yam tubers do respire at reduced levels in the dominant state i.e after harvesting. Consequently
several physiological and biochemical changes are known to occur which may negate or enhance the food
quality of tubers [10]. Glucose and sucrose are the main free sugars reported in yams [17] while the organoleptic
properties such as taste and mouthfell are reported to improve during storage probably due to the increase in
sugar content. It was also reported in a previous work that sugar contents in yam tubers increased meaningfully
during storage, where the increasing levels of sugars in the tubers with storage were suspected to be brought
about by the breakdown and subsequent hydrolysis of starches into sugars after harvesting [6,16]. Similar trends
have been recorded by [18], who reported the most predominant changes occurring in yam tuber after harvest,
when stored in non-freezing environment below 40-45°C

VI.  Conclusion
This study has revealed the different levels of sugars present in three yam species under storage at
ambient temperature for a period of 4 months. Sucrose were found to be in abundance in all the yam species
stored and maltose sugars with the least amount. The levels of all sugars were found to increase at the storage
time increases probably due to the gradual breakdown of starch to component sugars.
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