WFL Publisher

Science and Technology

¥
& 8 1
s ]

'%M Meri-Rastilantie 3 B, FI-00980

Helsinki, Finland
e-mail: info@world-food.net

Journal of Food, Agriculture & Environment Vol.5 (3&4) : 36-42. 2007 www.world-food.net

Seasonal variations in the chemical and functional properties of starches from local
and improved cassava varieties in high rainfall region of Nigeria

J. Eke ", S. C. Achinewhu !, L. Sanni >3, I. S. Barimalaa !, B. Maziya-Dixon * and A.Dixon 3
I Department of Food Science and Technology, Rivers State University of Science and Technology, Nkpolu, Port Harcourt,
Nigeria. > Department of Food Science and Technology, University of Agriculture,
Abeokuta, Nigeria. 3 International Institute of Tropical Agriculture, Ibadan, Nigeria.
*e-mail: joyekee@yahoo.co.uk, l.sanni@cgiar.org, a.dixon@cgiar.org

Received 11 May 2007, accepted 28 July 2007.

Abstract

The aim was to investigate the chemical and functional properties of starches produced from 39 different cassava varieties (36 varieties resistant
to cassava mosaic disease and three checks TMS 30572, 4(2) 1425 and 82/00058) in two planting seasons at the experimental farm of the

International Institute of Tropical Agriculture, Onne, Rivers State, Nigeria. Varieties screened showed significant seasonal and varietal differences
(p<0.05) in all the properties over two harvesting seasons. Amylose content ranged from 19.25 to 25.08% in Year 1 and from 16.19 to 20.29% in
Year 2; amylopectin ranged from 77.88 to 79.71% in Year 1 and from 80.75 to 83.71% in Year 2. Protein content ranged from 0.7 to 1.06% in Year
1 and from 0.06 to 0.34% in Year 2. Sugar content ranged from 0.39 to 1.45% in Year 1 and from 0.52 to 1.13 % in Year 2. Starch damage ranged
from 0.81 to 1.67% in Year 1 and from 0.58 to 0.89% in Year 2. pH ranged from 3.73 to 6.88 in Year 1 and from 5.25 to 9.30 in Year 2. Moisture
content ranged from 7.47 to 14.55% in Year 1 and from 7.51 to 15.52% in Year 2. Ash content ranged from 0.05 to 0.36% in Year 1 and from 0.03
t0 0.77% in Year 2. Starch content ranged from 61.36 to 91.78% in Year 1 and from 64.67 to 84.21% for Year 2. Dispersibility ranged from 79.50
to 87% in Year 1 and from 79.50 to 85.50% in Year 2. Swelling power ranged from 10.91 to 17.47% in Year 1 and 8.57 to 14.28% in Year 2.

Solubility index ranged from 4.68 to 26.36% in Year 1 and from 2.07 to 14.36% in Year 2. Color ranged from 85.05 to 94.49% in Year 1 and from
90.27 t0 92.96% in Year 2. The study therefore showed significant genotypic and seasonal variations in the chemical and functional properties of
native starches from cassava.
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Introduction

The outbreak of cassava mosaic disease (CMD), which led to a
decline of cassava root production in several parts of Africa, has
initiated research efforts to develop disease-resistant varieties
of cassava. The overview of these efforts is presented elsewhere"
2, Currently, the International Institute for Tropical Agriculture
(IITA), Ibadan, Nigeria, has developed about 43 CMD-resistant
varieties of cassava that are currently receiving multilocational
field trials for full integration into the cropping system in Nigeria®.
We are aware that several hundreds of resistant cassava clones
are currently being developed across the CMD-prone areas in
Africa. In addition to environmental effects, genetic variations
existing in the new plant breeds may introduce some changes
that could be important to the food and industrial applications of
their roots. Therefore, screening of the new crop breeds to
determine their potential end uses is imperative.

Across all civilizations, cultures and continents, starch
(a polymer of alpha glucose) has been the major source of energy
in human diet since time immemorial . It is the major reserve
polysaccharide of higher plants. It serves as a basic thickener
and a source of carbohydrate in food °. It is one of the most
abundant substances in nature; it is renewable and nearly

unlimited ®. The major reason for the importance of cassava starch
has been the ease of its extraction; the starch settles rapidly and
the yield is good 7. Cassava starch has been prized for its clarity
of paste, neutral flavor, light color and reasonably good adhesive
strength 8. Starch has a number of commercial and industrial
applications and these invariably find their way into our routine
life.

Cassava starch is used not only for the production of starch
derivatives and food products, but also for sizing of paper and
textiles and in the manufacture of adhesives and alcohol. Screening
starches from newly developed CMD-resistant cassava varieties
for industrial applications becomes imperative 3. This paper reports
our findings on the chemical and functional properties of native
starch produced from CMD-resistant and local cassava varieties
harvested in two successive planting seasons in a high rainfall
region of Nigeria.

Materials and Methods
Cassava varieties: Atotal of 36 newly developed CMD-resistant
clones of cassava with 3 susceptible (existing) cassava varieties
were obtained from a multilocational trial plot of the IITA, high
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rainfall planting area, Onne, Rivers State, Nigeria. Onne (Lat. 4.4°N,
Long. 7.1°E) has a mean annual rainfall of 2600 mm. The cassava
varieties were planted during the rainy season (June 2003/2004
and 2004/2005) in a randomized complete block design with three
replications. No fertilizers or herbicides were applied during the
course of the experiment. Hand weeding was done when necessary.
Harvesting was done at 12 months after planting (MAP). Only the
two middle rows were harvested/plot and cassava roots processed
were collected from only one replication. Processing of the
harvested cassava roots commenced within 60 min. after
harvesting.

Preparation of starch: The method described by Osunsami et
al.® was used for the production of various cassava starches.
The cassava roots were harvested from the farm and washed to
remove dirt from the skin. Ten kg of freshly harvested cassava
roots/clone were peeled manually using a stainless steel knife
and washed thoroughly with potable water to remove dirt and
adhering sand particles. The peeled roots were grated and sieved.
The mixture was filtered through a fine mesh sieve (muslin cloth).
The filtrate was allowed to settle for about 6 hours. The
supernatant was decanted and sediment washed three times with
potable water to obtain a white, odorless and tasteless starch.
The resultant wet starch was thinly spread over a black high
density polyethylene (HDPE) according to Shittu ez al. 3 in the
open air for drying under ambient conditions (28-30°C, 70-80%
RH) for 5 hours. The dried cake was milled using a locally
fabricated hammer mill (IITA, Ibadan) fitted with a screen of 250
um aperture size and packaged using food grade polyethylene
bags and kept in the cold room (at about 4°C) for laboratory
analysis.

Determination of chemical and functional properties: The
moisture, protein (Kjeldahl nitrogen x 6.25) and ash content of
starch samples were determined using the AOAC '° methods.
Starch and sugar contents were determined using the phenol-
sulfuric method of Dubois ez al.''. Amylose content was
determined according to Williams et al.'2. The pH was determined
with the aid of a pH meter (Orion Model 720A, USA). The starch
damage was determined using the extractability method of
McDermott 3. Swelling and solubility of starches were determined
as described by Ruales et al. '*. Least gelation capacity was
determined according to Sathe and Salunkhe .

Data analyses: Descriptive analysis and two-way analysis of
variance (ANOVA) were performed to explore the general trend
of the experimental data. Mean separation was performed on the
analysed data using Duncan’s multiple range test with the aid of
SAS version 9.1 '® software.

Results and Discussion

Chemical properties: The chemical properties of different CMD-
resistant cassava varieties for two planting seasons are presented
in Tables 1 and 2. There was a significant varietal difference
(p<0.05) in starch, amylose, starch damage, protein, sugar, pH,
moisture and ash content. Products from cassava roots have
been shown to have very low protein and sugar content but a
high content of starch !”. The results of chemical analyses from
this study also showed similar trends to results from previous
authors.

Protein content ranged from 0.7% for variety 97/2205 to 1.60%
for varieties TMS 30572, 92/0067, 92B/00068, 96/1642, 97/0162,
97/0211,97/3200,97/4769 and 98/0002 for Year 1. For Year 2, variety
98/0505 had the lowest value (0.06%) and variety 97/3200 had the
highest value (0.34%). The protein content of 0.7-1.06% (Year 1)
and 0.06-0.34% (Year 2) falls within the findings of previous
authors 224,

Sugar content ranged from 0.39% for TMS 4(2)1425 to 1.45%
for 97/2205 in Year 1 and from 0.52% for 98/2226 to 1.13% for TMS
419 in Year 2. The result obtained for sugar in the present study
agreed with the range (0.51 -3.56%) reported by Onitilo ez al. ».

Starch content of the different CMD varieties ranged from 61.36%
for 92/0326 to 91.78% for 94/0026 for Year 1 and from 64.67% for
97/4763 to 84.21% for 97/0162 for Year 2. Starch content of the
different CMD varieties ranging from 64.13% to 86.45% for two
years falls within values reported by previous authors -3,

Amylose content was 19.25-25.08% in Year 1 and 16.19-20.29%
in Year 2. Varieties with lowest values were 96/0603 in Year 1 and
94/0039 in Year 2. Varieties with the highest contents were 98/
2226 in Year 1 and 96/0603 in Year 2. The amylose contents of
starches fall within previous values of 13.6 to 35.8% as reported
by Rickard et al.’ and 17.3 to 23.5% by Charoentrath et al. '®.
Amylose is the linear component of starch. It imparts a definite
characteristic to starch and, therefore, its content is an important
criterion in starch quality 7. Cassava starch contains amylose
molecules which have substantially higher degree of
polymerization than the amylose from corn and wheat starches'.

For amylopectin contents, variety 98/2226 (74.88%) in Year 1
and 96/0603 (79.71%) in Year 2 had the least and 96/0603 (80.75%)
in Year 1 and 94/0039 (83.71%) in Year 2 had the highest content.
The amylopectin content of 74.88-80.75% (Year 1) and 79.71-
83.71% (Year 2) is in agreement with that recorded by the
International Starch Trading A/S as at 2003 of 70-85%. The relative
proportion of amylose (15-20) and amylopectin (75-85%) greatly
influences the physicochemical properties of starch and its
nutritional and industrial importance *. The functional property
of most starches depends on the amylopectin constituent 222,

Starch damage ranged from 0.81 to 1.67% for Year 1 and from
0.58 t0 0.89% for Year 2 with 30572, which is a check, and 99/3073
as lowest and 96/2101 as highest. Starch damage agreed with the
range 0.39-2.10% reported by Onitilo et al. . The degree of starch
damage is a function of processing especially during grating and
drying. The finer the mash size, the higher the degree of starch
damage. Howling % and Evers and Stevens ' also reported that
the extraction procedure used can influence the degree of starch
damage, which has been shown to have a profound effect on the
properties of starch.

The pH values obtained for the different CMD varieties ranged
from 3.73 to 6.88 for Year 1 and from 5.25 to 9.3 for Year 2. The
initial pH, apart from its role as a starting point in the determination
of acid factor, may be used as an indication of the presence of
molds or other impurities in the starch %,

Year 1 had moisture content ranging from 7.47% for M98/0028
to 14.55% for 98/0501; Year 2 had 7.51% for TMS 4(2)1425 and
52% for 91/0234. Starches from CMD-resistant cassava varieties
had moisture within the recommended maximum value of 14% 2,

Ash content ranged from 0.05 for 92B00068 to 0.36% for M98/
0068 for Year 1 and from 0.03% for 95/0166 to 0.77% for 96/1632
for Year 2. A minimum ash content of 0.06% and a maximum of
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Table 1. Chemical properties (%) of cassava starch 39 different CMD-resistant varieties for Year 1.

Clone Amylose Amylopectin  Protein  Sugar Starch pH Moisture Ash Starch
damage

30572 21.97"0K 78 03¢TEn 1.06°  1.04°®E 81" 5.697 8.51%m 0.23®  66.50"%
4(2)1425 23.81% 76.19™ 0.82°°  0.39 1,146 525" 8.33km 028 71.89%%
82/00058 21214 78 79¢edef 0.94"  1.82° 1227k 5 560k 8.03™ 025" 76.11%¢
91/02324  21.36M™ 78 .64 0.94"  0.568" 1.49%% 551k 14.12% 0.08"  71.74%%
92/0067 19.71° 80.29° 1.06°  0.53&0 1.37°%fe 5.72! 8.03'm 0.25%®  71.59%
92/0325 23.87% 76.13™ 0.70°  0.41" 1.37°%te 3.77% 9.39fehijkl 0.15%®  70.82%
92/0326 21.08™mn 78.92°% 0.82%®  (.68°eh 1.344feh 6.88" 15.46" 0.10®  61.36°
92B/00061  21.05™" 78.95% 0.94%® (.84t gqed 5.06M" 9.0ghikim 0.14%®  78.49%cde
92B/00068  21.57Wkmn 78 g3cdefeh 1.06* 0779 p7efehi 5.99¢" 8.9gikim 0.05°  81.35%
94/0026 21.33Kmn - 7g g7edefe 0.82%  1.14%def 1.09M 521 8.67km 0.12®  91.78*
94/0039 23.32%f 76 6gkimn 0.70°  1.39%¢ 1.42¢df 6.25°" 10.04°0k  0.19%® 8106
94/0561 23.56% 76.44™ 0.70°  1.21% 127 3.90™ 10.48%% 004> 73220
95/0166 23.93% 76.07™ 0.70°  0.814fehi 1 kim 6.52%¢ 92620k 0.29%® 73310
95/0289 23.68% 76.32™0 0.82%  (.85%ctEhi 1 4hik 3.73 9,0ghikim 0.15%®  70.41%%
96/0523 22,198k 77 gglEhi 0.93%®  (.72°fehi 0.94!mn 4.37% 10.80%e 0.09®  77.86%%
96/0603 19.25° 80.75% 0.93%  (.97bcdelehi  q 37edefe 6.11% 9.2 7¢hiikl 0227 64.74°%
96/1089A  19.46° 80.54° 0.82%°  1.10%%E  1.67° 6.73% 9,04lkm 0.28%®  70.30%%
96/1632 20.68™ 79.31% 0.93%®  0.67°%hi 1.47%% 5.47 8.28kIm 027 73.48%%
96/1642 23.26%"  76.74kmn 1.06*  0.72°%hi 0.89™ 4.60° 11.52¢% 0.12%®  77.86%%
97/0162 21.79hikim  7g 5 defehi 1.06*  0.85°%fhl ] gqkim 5.06M" 8.09'm 020 78.26%%
97/0211 24.11% 75.89™ 1.06*  0.78%fhi  q 3pdefehi 4 1T 11.03%F 0.17%®  77.89%c
97/2205 23.47°% 76.53" 0.70°  1.45® 1.1780ik 6.17° 9.g7°fehilk 0.19®  83.94%®
97/3200 21.05™ 78.95%% 1.06*  0.88cdfhl ] g4 6.20" 13.72° 0.33%®  70.87%%
97/4763 22,46 77.54Mk 0.82%°  0.48" 1.1216 6.40% 8.49kim 0.05°  63.60°
97/4769 20.93™°  79,07°¢ 1.06° 1.040cdefeh - 3pdefehi 5 ggkmn g 3 kim 0.32%°  71.90%%
97/4779 22.95%% 77 05km 0.82%°  1.190cdf 1.22f%hk 4 008 11.75% 0.15%®  77.29%c
98/0002 23.87% 76.13™ 1.06*  0.48" 1.44%% 4.53° 10.23%fM 029%™  8.04%%
98/0505 20.07°° 79.93% 1.06* 1.0k p7efehi 525" 10914 0.26®  75.15%c
98/0510 21.08™ 78.92°4 0.82%°  1.31% 1.39%F 6.86 14.55% 0.15®  83.16™
98/0581 21.66"KImn 78 34cdefehi 1.06°  1.19% 1.57% 432000 g 3gkim 0.13®  81.11%*
98/2101 21.540Kmn 78 ggedefeh 0.94"  0.62%" 1.07Km 4.40P% 8.82/ikm 0.05>  76.48%cd
98/2226 25.08" 74.88° 0.94%  (.95bedefeii p7ehik 428" 8.761km 0.07"  75.68%cd
99/2123 23.72% 76.29™ 0.82%  (.9gbedefehi  q p7ehifk 5.45" 9.55ehiikl 0.14®  63.03%
99/3073 20.81™°  79.19% 0.82%®  1.09%¢c () ggqlmn 4.48° 7.805™ 0.20®  80.14%
99/6012 24.99%® 75.00° 0.82%  1.04bccefeh  3pdefehi 5 5K 11.45% 0.16®  69.45%%
M98/0028  22.31¢h 77.69¢" 0.82%  (.95bedefehi  q p7ehifk 496N 7.47™ 0.10®  70.96%%
M98/0040  24.11% 75.89" 0.70°  0.81dcfehi  q p7ehik 5.95" 9.4 fehijkl 0.24®  68.93%
M98/0068  23.47°% 76.53Mmn 0.82% (. 75d%fehii q p7efehi 5.52k §.93ukim 036*  73.16%%
TME419 22,58 77 421K 0.72°  1.00°ccfEh g 17 ehik 6.58" 13.04% 0.18%®  71.55%

Values are means of three replicates Means having different superscript within column are significantly different (p<0.05)

0.52% over a two-year period are in agreement with previous
value of 0.5% reported by Benesi ef al. **.

Functional properties: Tables 3 and 4 show the functional
properties of the different CMD-resistant varieties for two years.
Dispersibility ranged from 79.5 to 87% in Year 1 and from 79.5 to
85.5% in Year 2; water absorption capacity (WAC) ranged from
3.5210 105.9% in Year 1 and from 57.59 % to 81.39 % in Year 2.
Percentage dispersibility of the starches is in agreement with the
result obtained by Onitilo et a/.>® who reported dispersibility value
of 81.5-89.5%. Kulkarni et al. * reported that the higher the
dispersibility, the better the starch reconstitutes in water to give a
fine and consistent paste. Significant differences (p<0.05) were

observed for values of water absorption capacity of starches from
the two-year experiments.

Swelling power had values ranging from 10.91 to 17.47% in Year
1 and from 8.57 to 14.28% in Year 2; solubility index ranged from
4.68t026.36% in Year 1 and from 2.07 to 14.36% in Year 2; the least
gelation concentration ranged from 4.0 to 7.0% in both years.
Swelling power values obtained for Year 1 and 2 fall within the
range of 10.3-36.5% reported by Sanni ef al. ». Kay *' defined
swelling power as the swollen sediment weight (g) per gram of dry
starch and reported swelling power of 17.44% for cassava starch.
Solubility values (Year 1 and 2) agreed with results of
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Table 2. Chemical properties (%) of cassava starch 39 different CMD-resistant varieties for Year 2.

Clone Amylose Amylopectin ~ Protein ~ Sugar Starch pH Moisture Ash Starch
damage
30572 19.65%°% 89.36°TAiK 0.16" 0915 .86™ 9.1%¢ 12.9g0edeizh 0.40%% 75 gk
4(2)1425  19.80%% 80.2¢fehik 0.15° 0.66"™ 0.74%f g pabe 7.51™ 0.49%¢d 79 34bcdefeh
82/00058 19.65abcde 80.36efghijk 0.1 9k 0.78fghijk1 0.76cdef 9abc 11.5 lbcdefghijkl 0.33bcde 82.06ab0d
91/02324  19.52%cdef  g( ggefeniik 0.24" 0.74%0.61M 71k 15.52% 03154 74 27m
92/0067 19.77abcde 80.23efghijk 0095 0.O3ab0d 0.8 1abcd 6.45klm 12.17bcdefghijk 0.1 8cdef 793 lbcdefgh
92/0325 19.1 6abcdefgh SO_SSdeefghﬁk 0.1 50 0.72ijk1m 0.8 1abcd 8.95abc 11 .69bcdefghijk 0.48abcde 72.811mn
92/0326 19.65%de 80.36°fenilk 0.134 0.748K 7604 g 45KIm 9.24KIm 0.39%cde 75 ggehild
92B/0006 1 1 9.24abcdefgh 80.26ei‘ghijk O 1 7m 0.79fghijk1 076 cdef 9abc 1 1 .75bcdefghik O.20Cdef 79.86abcdefg
92B/00068 1 9'25abcdefgh 80.750defghijk O 1 9k 0'73hijkl 0.74defg 7.7efghij 1 3 .O6abcdefgh 0.27cdef 77.O4etghijkl
94/0026 18.18°%" 81.83%d 0.26° 0.674m  .749f g gbed 10, 14hkim 0.39%cde gy qpubedef
94/0039 16.19' 83.71% 0.20’ 0.66"™ 0.84% 7. 7¢fehi 13.85¢%d 0.53%d 79 g@bedeteh
94/0561 19.65%cd 80.36°Tehik 0.238 0.99%cde  74%f 9 5% 10.76ehikm 0.13%f 80.0320cdefe
95/0166 18.06°f" 81.95% 0.12" 0.73%K gpabed g psbedefe 1 gzbedefehiikl () o3f 81.67°0d
95/0289 19.06%bcdefeh g gqbedefehiik g 1 4p 0.74K g 76cdef  gabe 10.23¢hiikim 0.20%%f 81, 020bcdef
96/0523 19.19ebcdefeh gy gobedefehiik ) Hge 0.74%K - g4qabe 6.25™ 14.48% 0.50%d  g.13edefe
96/0603 20.29° 79.71% 0.238 0.84°fehiik (g 7gbede g ggabede 5 gpabedefehi g 1 gef 77.490fehik
96/1089A  19.13%cdefeh  g(y ggbedefehik () Hge 0.66™ 0.86% gabe 11.85%cdefehik g pgedel 70 g™
96/1632 19.00°%cdefeh - g(y gbedefehifk ) Hge 0.90%4cfeh . gred g g5ec 9 46ikim 0.77° 74.565
96/1642 18.54°%0Cfh g1 46 0.29° 0.05%° 0.74%  g5km 8.30km 0.3505d 74 14bcdefehi
97/0162 18.15°% 81.86"¢ 0.20' 0.10® 0.76°%" 7.6 13.77%0cde 0.45%cd  8421°
97/0211 18.58%0cfeh g1 43bede 0.18" 0.62™ 0.71°% 7.05hk 13.62%0cdet 0.39%cde g 57bedef
97/2205 19.65%¢ 80.36°hik 021! 0.62'™ 0.84%° 7.gdefehi 10.50°ehiikim 0.12%f 76.78 0k
97/3200 19.77%cde 80.23¢fehiik 0.34° 1.05%° 0.81%d g g5lkim 1 7pdefehikim ¢ 7 def 73.174mn
97/4763 19.33%cdefe g peefeniik 0.23¢ 0.88defei g gy abed g 45Kim 9.3ikim 0.49%¢  64.67"
97/4769 18.12°% 81.86"¢ 0.30° 0.54™ 0.86% 7 .48k 10.10"kKIm 0.62% 83.05%
97/4779 18.88deefgh 81. lzbcdefghi 0.266 1 lozabcde 0.76cdef 8.1 Sbcdef 12.63abcdefghijk 0.22 cdef 78.96bcdefghi
98/0002 20.19% 79.81" 0.24" 0.50" 0.76°¢" 932 13.86%¢ 0.37%cde  gp 2ge
98/0505 18.27¢%feh g1 73bed 0.06' 0.71km 0.69%" 6.71m 10.341ehikim 0.23°%%f  8p 45%c
98/0510 19.71%cde 80.148hk 0.14° 0.758hkl g 76%0f g qbe 8.94KIm 0.46%cde 77 g5edetehi;
98/0581 17.96% 82.04° 0.34° 0.95%%"  0.66%" 6.950m 14 09bc 0.25%%f 79, 13bcdefehi
98/2101 19.77%¢de 80.23¢feniik 0.20/ 0.711km  0.89? g.8%0cd 10.85¢defehiikl g 10 77.28°Tehiik
98/2226 20.14% 79.87% 0.28¢ 0.52" 0.66%" 7.75 13,96 026" 76.49 ik
99/2123 20.26° 79.74 0.13¢ 1.09%® 0.81%4 525N 8.99kIm 0.48 ®cde 77 pefehik
99/3073 19.94%b¢d 80.068k 0.20' 0.65™" 0.59' 5.95mn 14.20® 0.33%d 75 oghiikl
99/6012 18.57¢%feh g1 43bede 0.09° 0.96%fh o 74%f g o5m 10.1ghikim 0.26°%"  83.06®
M98/0028  20.20° 79.81% 0.17™ 0.89¢defei g 76edel g (e 11.86%cdetehiik g pgedel 77 ggefehiikl
M98/0040  19.98%¢ 80.02"k 0.14° 0.85¢fEhik g 760del g jgbedefe 1 1 7hikim 0.56%° 81.142bcdef
M98/0068  20.11% 79.901* 0.22" 0.53" 0.81%4 9. 10%° 10.00"kIm 0.26°%% 76 g7k
TME419  20.26° 79.75% 0.14° 1.13° 0.81%d g oedef 1 5pbedefehifkl g ygedef gq 190

Values are means of three replicates. Means having different superscript within column are significantly different (p<0.05)

Onitilo et al. »* and Sanni ef al. »*. Cassava starch has a higher
solubility than other crops 3. Rasper * stated that the differences
in swelling and solubilization patterns of various starches can be
explained on the basis of the differences in the character and
strength of the miscellar network within the granules. The least
gelation concentration is in agreement with the findings of
Adebowale et al. 3*. Least gelation concentration can be described
as a measure of the minimum amount of starch or blends of starch
that is needed to form a gel in a given volume of water. The higher
the least gelation concentration, the higher the amount of the
starch needed to form a gel *. Lower gelation capacity will

definitely have a favorable economic impact on use, since this
implies that less starch is required to make food gels. The gelation
capacity is an important quality factor considered for starches or
flour used in pasta production 3.

Conclusions
The study has shown that there are significant varietal and
seasonal differences in the chemical and functional properties of
the 39 CMD-resistant varieties studied. The cassava roots under
review were collected from a high rainfall region and
environmental factors such as rainfall are contributory factors to
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Table 3. Functional properties (%) of cassava starch 39 different CMD-
resistant varieties for Year 1.

Clone Dispersibility =~ Water absorption Swelling Solubility Least gelation
capacity power concentration

30572 84.50%" 105.90° 1427 16.29%® 5 goPe
4(2)1425 82.50M 90.40 ¢ 13.230cdef 10.20°% 7.00°
82/00058 84.50%f 3.52° 12.66°%F 16,97 500"
91/02324 84.00° 76.92 %4 13,5004 g g7edefe 7.00°
92/0067 84.50%" 91.96 ¢ 14,0250 7 95 cdefe 5.00
92/0325 84.00°® 86.43 4 15.86™ 9,37 cdefe 5.00
92/0326 84.50%f 70.89 24 14,1620 7 479 5.00
92B/00061  84.50%F 92,39 cd 14,3234t 10, 39¢dfe 5.00
92B/00068  85.50*¢ 58.57°¢ 14,384l 13 gpbedefe 5 g°e
94/0026 84.50%f 91.15%cd 13.270cdef 12.64%%%  4.00°
94/0039 84.50%f 45414 13,765 17,097 5 00"
94/0561 84.00° 89.93 *cd 13.99bcdef 3 7gbedef 5.00%
95/0166 85.00°% 91.38%cd 12,905 17.9gabede 4.00°
95/0289 84.00°® 86.47 4 13,3450 6 20f2 5.00%
96/0523 82.001 92.99%* 15.387%d 14.840cdf 6.00%
96/0603 84.50%f 61.69 ¢ 13.49%%F 2636 6.00%
96/1089A  86.00™ 72.21 % 13.350def g 39edefe 4.00°
96/1632 84.00° 96.05%° 12.84 %4 14120 6 00®
96/1642 83.50 70.72 %4 11.99%f 9.]2°dfe 6.00°
97/0162 84.50%f 91,73 %cd 14.364F 4728 6.00®
97/0211 82.50M 88.59 °0d 13,6454t 11.19°% 5.00%
97/2205 85.50%4 96.47%° 14.38%def 15,050 5 Qe
97/3200 84.50%" 93.21%° 12.61%f 18.36% 6.00®
97/4763 84.00°% 92.40 ¢ 13,070t 16.51°%4F  4.00°
97/4769 83.50" 14.00°" 149074 14.16%%  7.00?
97/4779 79.50% 63.42 % 11.44° 6.12% 4.00°
98/0002 82.001 97.66™* 15.50% 4.688 6.00®
98/0505 84.50%f 89.11 % 14.30%def g 1podefe 5.00%
98/0510 86.50% 56.51% 10.91° 12.34%¢ 600
98/0581 83.008h 105.64% 15.33°%d 15.60°4% 600%™
98/2101 82.50M 90.72 ®cd 17.47° 18.94%% 6.00®
98/2226 81.00/ 101.72%¢ 13.84 0l 1p 13bedefe 4 00
99/2123 85.00°% 79.69%¢ 14,77 16,90 500
99/3073 83.008h 98.31%¢ 14.21 %4l 19 o3bdefe 6 00
99/6012 85.00°% 89.02%°¢ 12.89%dt 7 ggdefe 7.00°
M98/0028  84.00°% 4532% 14.81°b¢de 12.92%f 7 00?
M98/0040  86.00°* 83.12%0d 13.04b¢def 10.43¢°%2 5.00%
M98/0068  82.50M 98.29 ¢ 13.45%0 g g3°fe 7.00°
TME419 87.00° 72.95 ®ed 12.08°%f 23.12% 5.00%

Values are means of three replicates. Means having different superscript within column are significantly different (p<0.05).

the observed differences. These wide differences in the starch
properties present characteristics of great interest for food and
industrial application and this is important information to effective
research and development.
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Table 4. Functional properties (%) of cassava starch 39 different CMD-resistant varieties for Year 2.

Clone Dispersibility ~ Water absorption Swelling Solubility Least  gelation
capacity power concentration

30572 84.50"™ 61.64C 12.03%¢®T 4 310 5.00™
4(2)1425 82.50° 65.02%d 13.68% 3.65" 6.00%®
82/00058 84.50% 67.52% 13.95%® 4.927ehi 6.00%
91/02324 84.00% 67.99 @< 10.20%%fh 3 53M 6.00%
92/0067 84.50% 61.98% 12.18%ede 5.46°1Eh 7.00°
92/0325 84.00% 63.79% 12.26% 5.10 cfehii 7.00°
92/0326 84.50% 57.60¢ 10.66°%% 2,07 4.00°
92B/00061  84.50™ 68.07 %< 14.11% 8.232bedefihij 5.00%®
92B/00068  85.50% 64.34%¢ 10.71°%fen 7 75 abedefghij 7.00*
94/0026 84.50° 71.85@bed 12.08%0cdef g 1 3defenii 4.00°
94/0039 84.50% 67.02 2 11,69 %bedef 11 7abedef 6.00%
94/0561 84.00°% 69.13 @< 10.17%fen 5 35efenii 6.00%
95/0166 85.00% 68.49 <4 10.06%2 9,(7ebedefeni 7.00°
95/0289 84.00% 63.08% 11.46%%%  13.51%® 7.00°
96/0523 82.00% 63.74% 10.59¢defeh g pabedefehii 6.00®
96/0603 84.50% 61.69% 12042 5 9 5efehii 6.00®
96/1089A  86.00°% 66.80 %4 14.05%® §.247bedefehii 6.00®
96/1632 84.00° 67.40 ™ 12.22%%bede 12.71%¢d 4.00°
96/1642 83.50% 66.03 4 11.88% 1436 4.00°
97/0162 84.50% 77.46 " 12.81° 4,098 6.00%
97/0211 84.50° 65.46 " 10.08%h 5.14°feh 7.00°
97/2205 83.00°% 65.69 4 14.28° 2.491 7.00°
97/3200 84.50% 66.99 4 1216 8. 5gabedefehij 6.00%
97/4763 84.00° 65.12 % 11.74%cdet 13 37%¢ 7.00°
97/4769 79.50° 64.59"¢ 9.54°fEh 8.43abcdefehij 5.00%
97/4779 82.00° 69.94 @cd 9.43%h 11.940cde 7.00°
98/0002 83.50% 68.44 12.40%¢¢ 6.55¢dcfeh 7.00°
98/0505 84.50% 64.66™¢ 8.85h 8,76 0cdefehij 5.00%
98/0510 84.00° 61.98% 12.22%bede 6.90bedefehi 6.00%
98/0581 84.00° 70.12 @ 10.770dfeh 4 geehil 5.00%
98/2101 84.50% 69.86 10.420%feh g godefeni 6.00%
98/2226 84.50% 68.75 < 10.3gcdefeh 5 3gefehi; 6.00%
99/2123 82.00° 71.15 9.54°fh 5.g74cfehij 5.00%
99/3073 82.50% 67.56 % 8.57" 3.230 7.00°
99/6012 83.00°% 80.54% 11.97%cdef 1 4pubedelzh 6.00%
M98/0028  83.00°* 66.89 >4 12.76%¢ 4408 4.00°
M98/0040  84.50% 89.29¢ 12.24%bcde 6.350%¢fehii 5.00%
M98/0068  84.50% 66.69 >4 12,712 4598 6.00%
TME419 83.00°% 81.39% 10.53°%fen g g bedefehi 6.00%

Values are means of three replicates. Means having different superscript within column are significantly different (p<0.05).
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