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Abstract — Yam is a tuber crop which belongs to the family
Dioscorea spp. It is a semi perishable class of fbdiet due to
its high moisture content. The effect of three storge facilities
(cold room, yam bit and yam barns) and time of staage were
determined on stored yam samplesAsobayere) over a 5
month study period. The physicochemical propertief the
yam samples were carried out one month after storagfor 5
consecutive months to agss the quality of theAsobayere in
terms of its physicochemical properties. The studyt®ws that
storage facilities and storage time affect the quay of stored
Asobayere. Yam pit retained the most moisture of 63.05%
and yam barn recorded the highest cavohydrate of 38.43%
at the end of the third month of storage. The cold dgom
which maintained the most quality recorded high vale for
fibre (1.14%) and protein (5.58%). There was a gemel drop
in water binding capacity for all the three storagefacilities
after the second months of storage and a drop in ®Ning
power and solubility after the first month of storage. The
quality of yam deteriorated significantly over time but this
was also found to be influenced by the type of stage facility.

Keywords — Chemical Composition, Einctional Properties,
Storage Facility, Storage Time of Yam.

. INTRODUCTION

Yam belongs to the genus Dioscorea (far
Dioscoreaceace) and consists of an estimatec-600
species. Yam varieties cultivated for the Ghanamamnket
include Pona, Dabriko, Dente, Nkani, Afase,
Muchumudu, Afum, Apoka, Asobayere, Ediamawoba [1].
Asobayere, one of the most important cultivar of
rotundata species is enjoyed especially in Gharg
found predominantly in the Ashanti and Brong Ah
regions of Ghana. Due to its cooking quality, it comude
a high price compared to other yam cultiviAsobayere is
preferred by many consumers and is gaining someuar
of popularity. This is as a result of its unic
characteristics such as permeable skin and the tail
region of the tubers which usually resembles huffioat
with toes.

Yam is a semperishable class of food due to its relal
high moisture content [2] and is subjected to Hiogses
during transportation and storage and this hasted the
quality of the yam product. The quality of yam isokvn
to be primarily determined by the physicochem
properties. For this reason, many authors-[7] have
studied and reported on the physicochemical antngg
characteristics of yam.

Stored yam tubers respire at reduced levels in
dormant state usually after harvesting. Conseque
several physiological and biochemical changes amvk

to occur which may negate or enhance the food tyuafli

tubers [8]f12]. Traditionally, farmers ste yam tubers in
small quantities using simple storage techniqués. fJpe

of storage structure that they usually employ fauenced

by climatic conditions, the purpose of the yam tsbia

storage, type of building materials available arm

resources of the farms [13].

The principle involves keeping uninjured tubers
barns, usually on a raised platform, or tying thbets
singly to live poles to provide shade and allow dj
ventilation. Some are also stored in yam pits, $and
warehouses [14]. rEe air circulation and a lo
temperature are essential for good storage. Theralac
underground and storage housing structures, sineds,
silos and cribs [15]. Tubers may also be left ugdmnd
for several weeks as a storage met

There is litle information available on the vario
storage methods, storage time and the effectsitheg or
the overall quality of yam, probably leading to
underutilization of these yam varieties. Knowledge
storage time and methods Asobayere would lead to
better understanding of appropriate storage cant
necessary for longer shelf life. The aim of thisrkvis to
study the effects of storage facilities and time tbe
physicochemical properties of tAsobayere.

[I. MATERIAL AND METHODS

2.1. Collection and Transport of Yam

Fifty fresh yam tubers without injury, rot or decagre
obtained from a popular yam growing community
selected farms at Asante Mampong, Ghana. The
tubers were wrapped in dry greaseproof paper aokiep:
into cartons and transported to Kwame NKkrum:
University of Science and Technology. On arrivdle
yam tubers were randomly selected and divided timee
group of fifteen each and then stored in threeagte
facilities. The storage facilities were local yarari, pit
yam barn and cold room for a period of 5 mor
2.2. Preparation of Sorage Facilities and Sorage of
Yam
2.2.1. Sorage of Yam Tubersin the Yam Barn

The yam barn used for this study was constructe
Asante Mampong District Food and Agriculture Minys
and awarded to the best farmer in the district. Yam
barn was erected in the open air (Fig. 1) and ifteeh
tubers of Asobayere were arranged horizontal but not
tied above each other.
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Fig. 1. Structure of a wooden yam k

2.2.2. Sorage of Yam Tuber in Pit

The underground pit (Fig. 2) was constructed at
Centre for Scientific and Industrial Research (OQS
Kumasi-Ghana. The pit wasjuare in shape and a deptt
about 2 ft. Fifteen tubers of yam were stored ie
underground pit on a layer of straw with the toptically
downward beside each other. The yam tubers were
covered with straw
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Fig. 2. Structure of
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ayam

2.2.3. Sorage of Yam Tuber in Cold Room

The cold room at the Centre for Scientific and Istdal
Research (CSIR), Kuma&hana, was used for this stu
The yam tubers were arranged horizontally agaiash
other on racks in the cold room (Fig. Yam tubers were
stored in these storage facilities for 5 monthsth enc
of each month for 5 consecutive months, three tuloé
Asobayere were randomly selected from the three stol
facilities for flour preparation and ar_lglys

Fig. 3.Structure of a cold room showing arrangemer
yam at storage

2.3. Flour Preparation

The yam tubers were washed, peeled, sliced intes
and dried in hot air oven at a temperature of 6GctC72
h. The dried yam chips were then milled using mmer
mill with a 250 um sieve to obtain yam flour. THeuir
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was packaged in low density polyethylene-lock bags
and stored under refrigeration (4 oC) for furthealgisis
2.4. Chemical Composition of Yam Flour

The proximate composition of tham flour sample was
determined as prescribed by Association of Offi
Analytical Chemist [16].
2.5. Functional Properties of Yam Flour
2.5.1. Determination of Water Binding Capacity

Water binding capacity of yam flour was determil
according & the method of [17]. An aqueous suspen:
of yam flour was made by dissolving 2 g (dry we)gbit
flour in 40 mL of distilled water using a weighe@ L
graduated centrifuge tube. The suspension wastedjiter
1 h on a Griffin flask shaker and ceruged at 2200 rpm
for 10 min. The free water (supernatant) was deck
from the wet flour, drained for 10 min and the Vileur
was then weighed. The water binding capacity
calculated by difference as follow
Water binding capacity (%) =

weight of bound water X100

weight of sample

2.5.2 Determination of Solubility and Swelling
Power

Solubility and Swelling power determinations w
carried out based on a modification of the methbfl8].
One gram of yam flour was dissolved with distil\edter
to a total volume of 40 mL using a weighed 50
graduated centrifuge tube. The susper was stirred just
sufficiently and uniformly avoiding excessive speétie
slurry in the tube was heated at 85 OC in
thermostatically regulated temperature water bath30
min with constant gentle stirring. The tube wasnt
removed, wiped dry on theutside and cooled to roo
temperature. It was then centrifuged at 2200 rpmlfs
min. The supernatant was decanted into e-weighed
moisture can. The solubility was determined
evaporating the supernatant in a thermostatic
controlled drying oven tal05 OC and weighing tF
residue. The sediment paste was weighed and sw
power was calculated as the weight of sedimentepasi

gram of flour used.
weight of sediment

Swelling power =
9p sample weight—weight soluble

% Solubility = weigh't of soluble X100
weight of sample
2.6 Satistical Analysis
Data obtained for the proximate and functic
properties were subjected to ANOVA and tested ffece
of storage facilities andtorage time on the stored yam
P<0.05. Stat graphic centurion xv was for this psg

Ill. R ESULTS AND DISCUSSION

3.1. Proximate Composition of Yam Sample
Influenceby Storage Facility and Time

There was a general decrease in moisture conte all
the storage facilities used as the storage timecase:
especially the first month after storage with flations in
the proceeding storage time. The moisture contegam
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prior to storage in the cold room was 62.62 %
decreased to 55.89 % aftone month of storage (Table
At the second month of storage, a significant iaseal ir
moisture content (59.42 %) was observed but deedeizx
the third and fourth month (57.12 and 56.91
respectively) of storage and rise again to 58.2 %he
fifth month. The observed decrease and increas
moisture content ob. rotundata in cold room as storag
time increases was all lower than the value 64.4@s
reported by [19].

A similar trend of moisture content variations v
observe when the ya was stored in yam barn &
increased in the fifth month. The only increased
moisture content after the first month of storages
observed when the yam was stored in pit and &
recorded a moisture content of 60.74 % in thé fifionth
of storage wich was higher than that observed for ¢
room and yam barn (58.25 and 54.71 % respectivéhg.
reason for higher moisture content in the fifth thomay
be due to the pit providing protection to the yamnf
respiration and transpiration. The obse variation in
moisture content in this study was in range (-80.0 %)
as reported by researchers [19]-[21].

No significant difference was observed for crudé
before storage and at the end of storage whendsiar
cold rom. Again, none of themage facilities resulted |
increase in fat content at the end of the storag@og.
Also, no significant difference was observed in thid
and fourth month of storage when yam was stordahim
and pit.

The fibre content of the D. rotunddiafore storage we
0.26 % but this was observed to increase when dstior
cold room. No significant change was observed fothe
storage period with the exception of the secondoge
which recorded an increase in fibre content of 1%.
which was highbr than fibre values of yam varieties as
unpublished [22].

Unlike the cold room, no significant difference v
observed from the first to the fourth month (0.8152,
0.51 and 0.48 % respectively) of storage when yaas
stored in barn but wadgsificantly different at the fiftt
month (0.60 %) of storage and before storage (@a2¢

3

-
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Storing yam in pit also showed an increased inef
content. The highest fibre content of 0.56 % wasmed
when the yam was stored for four months but this vot
significantly different from the fifth month of stage

Ash content is a measure of the mineral status
sample and this was observed to be 1.32 % beforags.
Yam stored in cold room maintains the same asheot
with the first month of strage but decreased to 1.15
after the third month of storage. A rise in ashteahwas
observed at the fourth month of storage and thiseasec
to 1.39 % at the end of the fifth month of storagéen
yam was stored in barn, a higher ash content 79 %
was observed after the first month of storage. Hameno
significant difference was observed for all therage
period. Yam stored in pit followed a similar treras
compared to yam stored in cold room. Higher ashesul
of 1.52 % was observed tite end of the storage period
months). Values observed in this study for all $herage
condition was lower than that reported by [

Crude protein content of yam before storage
observed to be 5.32 %. An increased in proteinerdrf
5.58 % was recorded when yam was stored in cold r
for the first three months. Protein content droppédten
the storage period got to the fourth month (5.32 5
rise again to 5.33 % without any significant changam
stored in barns had a fluctuation he protein content as
the storage period increases. An increase in protaitent
was observed in the first month of storage, droppetie
second month, increase again in the third montbpuizd
and increased in the fourth and fifth month redpelt.
When yam was stored in pit, a higher protein cantei
5.58 % was recorded in the first month of storagé
decreased to 5.29 % at the end of the storage €5
months).

Before storage, the carbohydrate content of the was
showed to be 30.2% but this increased to 36.42 % wt
stored in cold room for one month. A significanbpwas
observed in the second montt storage

Table 1: The meah? effects of storage time and different storage ifésl on the chemical composition of yam fl

Storage | Storage time /month  Moisture Crude Fat Fibre Ash Crude Protein Carbohydrate Dry Matter
facility
Before Storage 62.62+2.06 [0.27+0.0f [0.26+0.0f  [1.32+0.08 [5.32+0.02  [30.21+2.0? 45.59+5.160
1 55.89+0.28  [0.26+0.08 [0.53+0.02  [1.32+0.01* [5.58+0.06 [36.42+0.2° 50.78+3.0
2 59.4242.49  [0.27#0.08 [1.14#0.43 [1.1620.01° [5.58+0.08 [32.42+2.7&" 52.40+2.88
Cold room 3 57.12+1.77° [0.2620.08 [0.52+0.04 [1.15+0.02 5.58+0.07  [35.38+1.7" 47.782.72
4 56.91+1.48° [0.25+0.08 [0.55+0.0% [1.37+0.26° [5.32+0.14  [35.60+1.6™ 46.95+5.92
5 58.25+1.78" [0.2420.04 [0.54+0.02  [1.39+0.23 5.33£0.08  [34.24+1.6" 49.58+3.27
Before Storage 62.62+2.086 [0.27+0.0? [0.2620.0f  [1.32+0.03 5.32+0.03" [30.21+2.07 45.59+5.16
1 56.94+0.3% [0.24+0.08° 0.51+0.0%  [1.79+0.8% 5.51+0.08  [35.01+0.6" 51.64+2.36°
2 57.44+1.49  [0.2420.0%° 0.52+0.0¢  [1.19+0.03 5.24+0.22  [35.38+1.4"° 55.70+6.22
'Yam barn 3 54.09+1.36  [0.24+0.0% [0.51+0.0?  [1.40+0.04 5.34+0.08" [38.43+1.3° 47.43+3.08
4 54.51+1.07 [0.24+0.0% [0.48+0.02  [1.42+0.1% 5.26+0.1%  [38.09+0.9° 46.86+3.12
5 54.71+1.09° [0.2420.0%° 0.60£0.07  [1.330.12 5.31+0.18" [37.80+1.2° 45.081.37
Before Storage 62.62+2.08° [0.27+0.02 [0.2620.0f  [1.32+0.03 5.32+0.05° [30.21+2.0% 45.59+5.16
1 63.05+0.38  [0.27#0.03 [0.50+0.08  [1.32+0.03 5.58+0.0  [29.28+0.2¢ 55.70+6.23
2 59.95+0.08° [0.23£0.02 [0.53+0.02° [1.24#0.1%" [5.57+0.1% [32.48+0.1*" 53.62+5.86°
'Yam pit 3 58.77+42.18  [0.25+0.0%° 0.51+0.04  [1.15+0.02 5.40+0.20° [33.93+2.4F° 52.08+5.96°
4 60.00£3.1%" [0.25+0.02° 0.56+0.00  [1.16x0.0% 5.28+0.24  [32.75#3.2%"  146.47+6.5¢"
5 60.74£3.46° [0.2320.0% [0.55+0.0f [1.52+0.05 5.29+0.13  [31.66%3.4%" 52.06+1.2%"

Tmeans of three replicatsuperscript that do not share a letter in the seshamn for a particular measurement are signifigatifferent at P <0.C.
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Fig. 4. Effect of storage facilities on chemical compiosi of Asobayere

(32.42 %) but maintains a stalierement in the third an
fourth month (35.38 and 35.60 %) and eventuallypgeal
to 34.24 % in the fifth month. Storing the yam iaris
had a consistent increase in carbohydrate contemt the
first month (35.01 %) to the fourth month (38.09 &§)
storage.

However, no significant difference was obser
between the fourth and the fifth month of storage
similar trend was observed when yam was storediti
compared to that of the barn. Yam stored in barad
higher carbohydrate content thathose reported t
unpublished [22]. The decrease in carbohydrate ectd
observed in different storage facilities could lilzuted
to the fact that because yam tuber is a living of
carbohydrates are burned to gain energy during w
process C@and HO are emitted to the environment
gases.

Dry matter is an important parameter of food qyalit
root and tuber crops which has an influence ondktural
perception of foods [23]. There was a general mseein
dry matter in all the storagéacilities used. Prior t
storage, the dry matter observed was 45.59 % aisc
increased to 52.40 % in the second month of storége
stored in barns and pit recorded a higher dry m
content of 55.70 %. Although a drop in dry mattentent
was obsrved in each storage facilities as the storage
proceeds, it was more than that observed prioiotage

Climatic conditions (humid and se-humid tropics)
promote continuous methods of production. Desplits,
the yam is a seasonal fruit andn only be harvested
certain times throughout the year. For this reasbay
have to be stored so that bottlenecks in supply e
avoided. Fig. 4 shows the influence of storagelifas on

the chemical composition of yam as storage pe
increases.

Analysis for the effect of the storage facilitiesd:
storage time on the proximate composition showex,
storage facilities affectedfrom moisture, fibre and
carbohydrate content significantly over the five ntic
period. The storage time wasdso found to have a
significant effect on the dry matter, crude protend fibre
of the store yam. The effect of both factors ondilwas
however found to be influenced by interaction betmthe
storage facilities and storage tit

Losses which caaccur during the storage of fresh ya
have very varying causes. Some of the losses
endogenous (i.e. physiological) and include traasioin,
respiration and germination. Other losses are chise
exogenous factors like insect pests, nematodegnts,
rot bacteria and fungi on the stored prod
3.2. Functional Properties of Asobayere Influenced
by Sorage Facility and Time

Water binding capacity is an important functio
characteristic in the development of re-to-eat foods
since high wadr absorption capacity may assure prou
cohesiveness [24]. The results indicate that joyam in
cold room had no significant difference over therage
period of 5 months. The water binding capacity afm
before storage was 233.70 % and this irsed
significantly when stored over the period. A simiteend
was observed when yam was stored in barn andt piad
observed that yam stored in the different stol
conditions had improvement in their water bind
capacity. The values (Table 2) otved in this study was
higher than those reported by unpublished [22].ht
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water binding capacities observed in this study
desirable as they increase the unit yield of prtglutalsc
stabilizes starches against effects such as sysevdsch
someimes occurs during retorting and freezing -[27].

Storing yam before and after one month had
significant change on solubility. However, a desegdn
the ability of the yam to dissolve in solution redd as
storage period exceeded one month.dignificant chang
was observed from the second month of storageetdifth
month. Higher solubility value of 11.96 % was détek
when the yam was stored in cold room for one mamidh
reduced to 10.14 % at the fifth month of store

A different trem in solubility was observed for ya
stored in barn and pit. No significant differences
noticed before and after storage for both storagdities
used. However, values observed for yam stored m
and pit were higher than when stored in cold rcwith
the exception of the first month of storage. Thiilsitity
values detected foksobayere in this study are higher the
those reported by unpublished [22] for differentmy
varieties.

3

-
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The swelling power ofAsobayere did not show a
significant ctange before (14.54 %) and after (14.92
one month of storage. As the storage period prcs;ea
drop in swelling power was observed and this waks
significantly different but showed significant clygnwher
compared with the first month of storage. Ttrend was
the same for yam stored in barn but slightly déferthose
stored in pit. Yam stored in pit had a swelling povef
14.54 % but no significant difference was obser
throughout the storage period despite the redu

Analysis of the dect of storage structure and stor:
time on the functional properties of store yam sbd
some significant effect over the study period. Asel on
the water binding capacity and swelling power witle
cold room sample reported the highest average80%
and 14% respectively over study period. The stotage
was also found to have a significant ef on the observed
in the fifth month of storage but was also foundnidirect
or be influenced by the type of storage facilitised

Table 2. Functional properties of stolAsobayere over a 5 months study peri

Storage Storage time/mon Water binding Solubility Swelling powe
facility

Cold room | Before storag 233.70+1.6% 11.46+20.56 14.54+7.7P
1 273571530 | 11.96+1.48 14.9:+ 0.46
2 287.02+7.18 10.17 +0.03 13.95+3.62a
3 286.02+7.15 10.15 +0.08 13.94+3.62a
4 279.01+4.48 10.15 +0.02 13.92+3.61a
5 278.01+4.49 10.14+0.02 13.5:43.17a

Yam barn | Before storag 233.70+1.6% 11.46+20.56 14.54+7.7F
1 249.98+ 688 11.66 +0.53 14.69+ 0.3°
2 268.32+22.70 | 11.47 +1.30 10.72+0.52
3 267.98+23.00 | 11.44+1.28 10.71 +0.52
4 258.32+23.3% | 11.44 +1.19 10.70 +0.52
5 257.98+21.4% | 11.36 +1.18 10.69+ 0.52

Yam pit Before storag 233.70+1.64 11.46+20.56 14.54+7.7F
1 258.50 +13.4% | 11.80+0.64 13.310.87
2 269.83+20.26 | 11.25+0.53 13.19+0.97
3 269.83+20.26 | 11.25+0.53 13.15+0.97
4 262.83+20.26 | 11.25+0.53 13.07+0.97
5 261.08 +23.48 | 11.07+0.50 12.7(x0.4P°

Values are reported as means * SD. Superscrigtdahaot share the same letter for a partic
measurement in the same colt are significantly different at P<0.05.

I\V. CONCLUSION

The study showed that both the type of sto
facilities and the storage time affected the gqualitstored
Asobayere significantly. The storage facilities was fou
to have a significant effect on moisture, fit
carbohydrate, water binding capacity and swelliogver.
The storage time also affected the quality stored
Asobayere yam by significantly influering dry mater,
crude protein and fibre.
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