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Abstract:

This study was conducted to determine the perception, acceptability and assessment of
the effect of parboiling on physical, functional as well as cooking characteristics of
Jasmine and Togo Marshall Rice Produced by farmers in the Hohoe Municipality of Volta
Region, Ghana. A sample size of One hundred (100), comprising rice farmers and
stakeholders who are into rice production were surveyed. The laboratory work carried
out indicated that moisture content and broken grains reduced from 12.44% to 12.07%
and 82% to 47% respectively as a result of parboiling. On the other hand, weight of 1000
grains, whole grains and head rice yield increased from 15.66%, 28%, 52.84% to 18%, 63%
and 74.4%, respectively. Swelling power and solubility also increased from 0.58% and
15.46% to 0.64% and 20.21% respectively with parboiling. Water and oil absorption
capacities also increased from 1.36% and 1.59% to 1.42% and 1.78% respectively through
parboiling. Generally, Togo Marshall rice had superior physical qualities than Jasmine,
however the functional qualities were similar in both varieties of rice. As far as physical
properties were concern, Togo Marshall rice should be the variety of choice. It is
recommended that parboiling should be incorporated into the processing techniques for
farmers and processors in the production chain in the Hohoe Municipality to improve
rice quality.
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1. Introduction

Rice (Oryza sativa L.) is the staple food for approximately two-thirds of the world’s
population (Wyann, 2008). The inability of producers to produce enough to meet the
rising demand has resulted in huge sums spent on importation of rice in Ghana. In order
to augment this, there is the need to increase production while postharvest losses are also
reduced, especially, during storage. Over half of the world’s supply and consumption is
accounted for by India and China, with China producing 182 million tons, about 28.8%
of global rice harvest, followed by India with 136.5 million tons, about 21.6%. In 2008, the
production of rice stood at 685 million tons worldwide (Daniel, 2008).

Rice is one of the leading foods in the world and fourth most widely produced
cereal in Ghana after maize, millet and sorghum and it is 10.8% of total cereal production
(Obeng, 1994). WARDA (2007) reported that Ghana was below 25% self-sufficiency in
rice production. This implies that Ghana still needs huge imports to supplement the
difference in local demand (Manful et al, 1998).

Rice is an important economic crop in employment and income generation,
household food security, and nutritional diversification and therefore helps in poverty
reduction. Rice has become an important income-generating crop for women in the three
Northern regions, as well as some parts of the Volta and Eastern regions of Ghana as they
are involved in the production chain from cultivation to processing.

Despite the fact that local rice is said to be tastier than foreign and imported ones,
many city dwellers prefer the imported rice even though the prices are higher than the
local one. This situation is perceived to be due to the fact that imported rice is of higher
quality. Imported white rice therefore dominates rice consumption in Ghana (Manful et
al, 1998). It is estimated that about US $100 million is used to import rice annually to meet
Ghana'’s rice requirement.

The demand for parboiled rice is increasing due to its nutritional value and health
benefits. The protein content of rice is low, but research has shown that it is comparable
to that of wheat, while its digestibility is high as compared to other cereals (Wan, 2006).

2. Problem Statement

In the Hohoe Municipality of the Volta region, milling recovery of rice is low coupled
with breakage of grains. About half of the rice produced in this part of Ghana is broken
during milling thereby reducing the market value, and negatively affecting livelihood.
This could be attributed to the undulating rice fields thereby making it difficult to use
machines in harvesting hence farmers depend on manual harvesting and these delays the
paddy to over dry on the field.

In Hohoe municipality of the Volta Region, the local varieties commonly grown
are Togo Marshall and Jasmine rice. They are mostly consumed as boiled rice in
households. It has been reported by Adeyemi et al. (1986) that parboiling affects the
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physical, chemical and cooking qualities of rice, however, there is paucity of scientific
information on the effect of parboiling on this varieties grown in the Hohoe Municipality.

2.1 Significance of the Study

This study is intended to determine the perception and acceptability of parboiling to
stakeholders in the production of rice in Hohoe Municipality of Volta Region, Ghana and
also to assess the effect of parboiling on Jasmine and Togo Marshall Rice, with respect to
parameters such as physical, functional as well as cooking characteristics.

2.2 Limitations of the Study

The research work should have covered all rice producing communities in the Hohoe

Municipality, but owing to financial constraints, it was limited to only two communities.
Another challenge was the language barrier between the researcher and the

stakeholders involved, in terms of data collection. Most of the interviews were conducted

in the local dialect and later transcribed into English with the original responses not

altered.

2.3 Research Questions
1) To what extent will parboiling affect the physical and functional properties of
Jasmine and Togo Marshall rice?
2) Will parboiling affect the eating quality of the Jasmine and Togo Marshall rice?

3. Materials and Methods

The study was done in two phases: A survey and a laboratory work.

A survey on the demographic background of rice farmers, people involved in parboiling,
milling recovery and cooking characteristics of parboiled rice was carried at two selected
communities in the Hohoe Municipality of the Volta Region of Ghana. The Communities
were Akpafu Odomi and Santrokofi. Hundred semi structured questionnaires aimed at
collecting information on milling recovery as well as experience of parboilers, the
parboiling process were administered.

3.1 Laboratory Work

3.1.1 Paddy Preparation

Togo Marshal and Jasmine paddy rice were harvested at 13% moisture content by the
local farmers in the Hohoe Municipality of the Volta Region. Winnowing was done to
remove all debris and weeds from the produce. The paddy was divided into two; one
half was parboiled, dried and milled, with the other half processed by only drying and
milling.
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3.1.2 Soaking of Paddy

5 kg of paddy was thoroughly washed with clean water to get rid of chatf, stones, pebbles,
sand and unfilled panicles. The paddy was soaked in approximately 10 litres of water
and allowed to stand overnight.

3.1.3 Steaming

A basket was used to drain water off the paddy and the paddy put into another pot
containing 3 litres of water and then, put on fire and covered with jute sack to steam for
5 minutes. Steaming was considered complete when panicles split open during the
process.

3.1.4 Drying

The parboiled rice was dried on tarpaulin in the sun and frequently turned over with a
rake for about 6 hours to bring the final moisture content to 13%. Samples were collected
after drying into a room to cool for another three hours and stored in airtight polythene
bags for moisture equilibration and hardness stabilization before milling as
recommended by Kimura et al., (1995).

3.1.5 Milling

Milling was done with the Double Pass Whitener Machine, manufactured by the Hunan
Towin Machinery Company Ltd. South Korea, with serial number CHP 150 and a
capacity of 1500 tons/hour after which the rice was winnowed to separate the bran from
grain.

3.1.6 Flour Production

The milled rice was pounded in a mortar with a pestle. The flour samples were sieved
using a 0.5 mm mesh and stored in airtight containers in a refrigerator at 4°C until needed
for analysis.

3.2 Determination of Physical Properties

3.2.1 Head Rice Yield

Approximately two weeks after drying, samples of parboiled and non-parboiled rice
were milled. The head rice yield was calculated as percentage of milled grains with
respect to the paddy rice (Bello et al., 2004)

3.2.2 Moisture Content

The standard oven method was used to determine the moisture content of rice. Three sets
of 2 g samples were dried in hot air oven at 130°C for 16 hours (Mathews, 1962). Moisture
content was expressed on a wet basis by subtracting the dry weight from the initial wet
weight and the means calculated.
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3.2.3 Percentage (Breakage and Whole grains)
Sorting out of broken and whole grains was done and percentage broken and whole
grains calculated, and mean values determined in triplicates (IRRI, 2009).

3.2.4 Percentage Adulterants
Adulterants like stones, pebbles, weed seeds and unfilled panicles were sorted out in 10
g of sample, the percentage determined, and mean values calculated (IRRI, 2009).

3.2.5 Weight of 1000 grains
1000 whole grains were counted, and their weight determined.

3.3 Functional Properties
Swelling power and solubility; water and oil absorption capacity; gelation capacity; and
bulk density are the functional properties studied.

3.3.1 Swelling Power and Solubility

This was done with the method described by Leach et al., (1959) with modification for
small samples. 1 g of the flour sample was mixed with 10 ml distilled water in a centrifuge
tube and heated at 80°C for 30 min. The set-up was continually shaken during the period
of heating. The suspension was centrifuged at 1000 x g for 15 mins after heating. The
weight of the decanted supernatant paste was taken. The supernatant was evaporated,
and the dried residue weighed to determine the solubility. The swelling power was
calculated as:

Weight of Paste
Weight of dry flour

3.3.2 Water and Oil Absorption Capacity

The method proposed by Sabularse et al, (1991) was used with modifications to
determine both water and oil absorption for small samples. 20 ml distilled water or oil
was mixed with 2 g of rice in a test tube covered with a piece of cotton plug. The text tube
was placed in a thermostatically controlled water bath preheated to 97-99°C. The sample
was cooled in water, excess water drained off, and the test tube placed upside down for
one hour before weighing. Water absorption was calculated as increase in weight and
expressed as gram of water per gram of rice.

3.3.3 Bulk Density

A 50 g flour Sample was put into a 100 ml measuring cylinder and filled to a constant
volume. The bulk density (g/cm®) was calculated as weight of flour (g) divided by flour
volume (cm?®) (Okaka and Potter, 1979).
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3.3.4 Gelation Capacity

Sample suspensions, 2-20% (w/v) were prepared in 5 ml distilled water as proposed by
Coffman and Garcia (1977). The suspension tubes were heated in boiling water for one
hour, followed by rapid cooling under cold running tap water. The tubes were further
cooled for 2 hours at 7°C. The least gelation concentration (LGC) was determined as that
concentration when the sample from the inverted tube did not fall off.

3.4 Rice Cooking and Cooked Rice Characteristics

3.4.1 Cooking time

Three lots of 10 g of rice sample were each mixed with 70 ml distilled water in 100 ml
beaker and cooked at 97 - 99°C in a cooker (Toshiba, Model RC-18R). After 10 min
cooking, ten grains were randomly removed and pressed between two glass plates. The
number of translucent kernels were counted and recorded. At every 2 min interval
samples were taken and analyzed until the end of the cooking cycle.

3.4.2 Sensory Evaluation

Parboiled and non-parboiled samples of rice were cooked and served to 22 randomly
chosen and semi-trained panelists. A scale of 1-7 was used, representing seven categories,
where 1 = dislike extremely and 7 = like extremely. Aroma, colour, texture, stickiness,
taste and acceptability were the sensory attributes measured.

3.5 Statistical Analysis

The Statistical Package for Social Sciences (SPSS) version 16.0 was used to analyze the
data collected from farmers. Student edition of Statistix 9.0 was used to analyze the data
collected from the laboratory and means were separated at 5% probability.

4. Results and Discussion

4.1 Rice Processing

4.1.1 Gender, Civil Status and Other Activities Performed by People Involved in Rice
Cultivation and Processing

A survey conducted shows the gender balance among people involved in rice cultivation
and processing interviewed during the survey. 75% of those involved in cultivation and
processing were females with 25% being males.

This is an indication that rice processing, a post-harvest activity in the rice food
chain is female dominated. Within many communities in Ghana, most men move to
urban centres for non-existing white- collar jobs hence the women are left at the country
side to go into subsistence farming and post-harvest activities like, threshing, drying,
milling, storage and marketing. The preparation of milled rice for consumption, the
transformation of milled rice to other usable products and the uses of broken rice, rice
bran, rice hulls and husks, and rice straws provide additional income opportunities to
women in the Hohoe municipality of the Volta region of Ghana. In a study examining
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women’s role in the various stages of rice production in the Hohoe municipality of
Ghana, it was established that women were predominantly engaged in seed sowing,
fertilizer application, harvesting and milling (GIDA, 2006).

When asked of their marital status, 80% of the respondents indicated that they
were married. 15% were divorced whiles 5% were single as shown in Figure 4.2. This
implies that majority of them have family members to cater for. Hence, the women
engaged in post-harvest activities to generate income for expenses on clothing, housing,
education of their children and other social activities.

90 80%
80
70
60
S0
40
30
20 15%
10 - 5%

o - (W B

Divorced Married Single

Figure 4.1: Marital Status of Respondents

4.1.3 Age Distribution of Respondents

The results showed that 49% of the respondents who were involved in the cultivation
and processing were within the age bracket of 40 to 49 years, 20% in the range of 30 — 39,
17% between 50 — 59, 13 % between 20 — 29 years, and 5% between 60 — 69 years.
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Figure 4.2: Age of Respondents
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4.1.4 Level of Education

The result of the survey indicated that 20%, 27%, 40%, 3%, 5% and 5% had no formal
education, only primary education, JHS / Middle School education, vocational / technical
education, secondary / SHS and tertiary education, respectively.

The implication of the results is that it would be quite difficult for some of the
respondents to find information to improve their trade. This is worrying and has serious
repercussions on the quality of processed rice as processing itself is technical and needs
to be controlled in order to obtain the needed qualities. It also accounted for the fact that
95% of the respondents were not into parboiling and only 5% parboiled occasionally. Roy
et al., (2011) reported that over-parboiling for example, results in over-opening of the
husk components followed by bulging out of the endosperm which initiates surface
scouring during milling and the resultant ground particles being lost into the husk and
bran. It is therefore important to provide training to those who are already processing to
improve their skills in rice processing, so as to produce more quality rice and also employ
the parboiling technique of rice processing, thereby raising their profit margin, which
will in turn improve their standard of living.
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Figure 4.3: Level of Education

4.2 Milling Recovery of Parboiled and Non-parboiled Rice

As many as 78% of the respondents interviewed indicated a poor milling recovery of non-
parboiled rice whiles 22% indicated a good milling recovery level. Only 6% of the
respondents indicated that milling recovery of parboiled rice was very good whiles 94 %
gave no response to the question because they were ignorant about the parboiling
technique of rice processing as shown in Figure 4.6 and 4.7. Meanwhile, parboiling is
used in the Northern Region to reduce breakages during milling and increase head rice
yield. Parboiling process is applied to rice with a primary objective of hardening the
kernel in order to maximize head rice yield is milling. This improvement is caused by
stronger structure of rice starch as a result of gelatinization process (Soponronnarit et al.,
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2006). Saif et al., (2004) also reported that the increase in length, width and thickness due
to parboiling, results in strengthening of kernel integrity and increase of milling recovery.
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Figure 4.6: Milling Recovery of Non-Parboiling
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Figure 4.7 Milling Recovery of Parboiled Rice

4.3 Swelling of Parboiled and Non-parboiled Rice
During the survey rice consumers were asked to rate parboiled and non-parboiled rice in
terms of their swelling ability and taste. In their responses as shown in Figures 4.8 and
4.9.

74% of the respondents said the swelling of non-parboiled rice was very good and
26% indicated that it was good. 84% of the people interviewed indicated that swelling of
parboiled rice was good, with only 12% indicating that swelling was very good whiles
4% said it was poor. In general, consumers have the notion that non-parboiled rice swells
better than parboiled rice hence 100% of the respondents either said swelling of non-
parboiled rice was either very good or good.
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Parboiling has obvious impact on the organoleptic properties of cooked rice. Kar
et al., (1999) reported that cooked parboiled rice is firmer than non-parboiled rice. De
Datta (1986) also reported that parboiling gelatinizes the starch within the rice grains
causing swelling and fusion within the kernel thereby increasing the moisture content.
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Figure 4.8: Swelling of Non-Parboiled Rice
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Figure 4.9: Swelling of Parboiled Rice

4.4 Rice Marketing

The survey showed that majority of the rice processors, that is 88%, sold their produce at
the farm gate with only 12% sell their produce at the nearest markets. Transporting rice
to the market involves additional cost; consumers therefore preferred farm gate sales to
market sales to avoid glut as shown in Figure 5.
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Figure 5: Rice marketing (Sales Point)

4.5 Physical Properties of Parboiled Jasmine and Togo Marshall Rice

Table 4.1 shows that there was no significant difference between the moisture content of
parboiled Jasmine (12.01) and parboiled Togo Marshall Rice (12.06). There was significant
difference between parboiled Jasmine (18.00) and parboiled Togo Marshall (18.33) with
respect to 1000-grain weight.

There was a significant increase (P<0.05) in whole grains of parboiled Togo
Marshall (65%) than in parboiled Jasmine rice (53%), whilst there were more broken
grains in parboiled Jasmine (47%) than in parboiled Togo Marshall (35%).

There was significant difference (P<0.05) between parboiled Togo Marshall (75.80)
and parboiled Jasmine rice (74.40) in terms of head rice yield percentage.

Table 4.2: Physical properties of Parboiled Jasmine and Togo Marshall Rice

Variety
Parameter Jasmine Togo Marshall LSD Ccv
Moisture Content 12.07 12.06 0.095 0.21
Weight of 1000 grains 18.00 18.33 0.043 0.06
Whole grains (%) 53.00 65.00 0.049 0.01
Broken grains (%) 47.00 35.00 3.759 2.44
Head Rice Yield (%) 74.40 75.80 1.085 0.38

4.6 Physical Properties of Non-parboiled Jasmine and Togo Marshall rice

With exception of Head rice yield, all the other parameters showed no significant
difference (p<0.05) when raw Jasmine rice and Togo Marshall rice were compared
statistically as indicated in Table 4.2. The moisture content of raw Jasmine was 12.44 and
raw Togo Marshall was 12.45. The weight of 1000 grains of non-parboiled Jasmine was
15.66 whiles non-parboiled Togo Marshall was 15.67. Whole grain percentage for raw
Jasmine was 18.0 whilst raw Togo Marshall was 18.20. Broken grain numbers were very
high in the two raw rice; Jasmine was 82% whiles Togo Marshall rice was 81.8%. There
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was significant difference (p<0.05) in the head rice yield of non-parboiled Jasmine rice
(51.24) as compared to non-parboiled Togo Marshall value (52.84).

Table 4.2: Physical Properties of non-parboiled Jasmine and Togo Marshall Rice

Variety
Parameter Jasmine Togo Marshall LSD Ccv
Moisture Content 12.44 12.45 0.078 0.17
Weight of 1000 grains 15.66 15.6 0.031 0.05
Whole grains (%) 18.00 18.20 0.031 0.02
Broken grains (%) 82.00 81.80 2.671 0.87
Head Rice Yield (%) 51.24 51.84 0.041 0.02

4.7 Functional Properties of Parboiled and Non-Parboiled Jasmine and Togo Marshall
Rice

Table 4.3 indicates that there was no significant difference (p<0.05) in all the parameters
measured in functional properties of parboiled Jasmine and parboiled Togo Marshall.
This implies that irrespective of the variety, parboiling as a post-harvest technique for
processing rice could improve the swelling power, solubility, water and oil absorption
capacity, bulk density, least gelation capacity and the cooking time to an appreciable

level.

Table 4.3: Functional Properties of Parboiled Jasmine and Togo Marshall Rice

Variety
Parameter Jasmine Togo Marshall LSD Ccv
Swelling Power 0.64 0.64 0.022 0.90
Solubility (%) 20.21 20.2 0.031 0.04
Water Absorb. Cap. (%) 1.42 1.42 0.078 1.46
Oil Absorb. Cap. (%) 1.78 1.79 0.038 0.56
Bulk Density (%) 0.80 0.78 0.031 1.03
Least Gelation cap (%) 32.35 32.36 0.043 0.04
Cooking Time (Mins) 29.93 29.92 0.057 0.05

Table 4.4: Functional Properties of Non- Parboiled Jasmine and Togo Marshall Rice

Variety
Parameter Jasmine Togo Marshall LSD Ccv
Swelling Power 0.58 0.63 0.049 2.13
Solubility (%) 15.46 15.45 0.031 0.05
Water Absorb. Cap. (%) 1.36 1.37 0.031 0.60
Oil Absorb. Cap. (%) 1.59 1.60 0.015 0.26
Bulk Density (%) 0.84 0.85 0.031 0.96
Least Gelation cap (%) 32.82 32.83 0.031 0.02
Cooking Time (Mins) 25.15 25.15 0.043 0.02
European Journal of Social Sciences Studies - Volume 5 | Issue 4 | 2020 191
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4.7.1 Swelling Power

Swelling is the initial stage in the changes in hydration related properties. There was no
significant difference (p<0.05) between the swelling power of parboiled Jasmine (0.64)
and Togo Marshall (0.64) as shown in Table 4.3.

Non-parboiled Togo Marshall (0.63) recorded a significant difference (p<0.05) as
against non-parboiled Jasmine (0.58), but there was no significant difference in their
solubility. Jasmine recorded (15.46) whiles Togo Marshall was (15.45) as shown in Table
4.4.

The first stage in the initiation changes in hydration related properties in swelling.
The swelling power of parboiled Jasmine rice (0.64) was significantly higher (p<0.05) than
the non-parboiled (0.58). Parboiled Togo Marshall (0.64) was also significantly higher
than the non-parboiled (0.63).

Swelling power has been related to the associative binding within starch granules
hence the strength and character of the micellar network is related to the amylose content
of the starch. The lower the content of the amylose, the higher the swelling power. The
moisture content of the parboiled rice was significantly lower than the non-parboiled and
this could account for the higher swelling power of the parboiled than the non-parboiled
(Table 4.4). The degree of starch gelatinization is responsible for many of the attributes of
parboiled rice (Marshall et al., 1993). During the gelatinization process, molecules of
amylose leach out of the micellar network and diffuse into the surrounding aqueous
medium outside the granules (Hermansson and Svegmark, 1996). This could have
resulted in increased solubility of parboiled Jasmine (20.21%) against the non-parboiled
(15.46%).

The trend remained the same with parboiled Togo Marshall (20.2%) which was
significantly higher than the non-parboiled (15.45%). Swelling power is an important
property for noodle production since the parboiled rice had higher swelling power, it
could be a better ingredient for noodle production than the non-parboiled rice.

4.7.2 Solubility
There was no significant difference between the two parboiled varieties (p<0.05) Jasmine
recorded 20.21 whiles Togo Marshall 20.20.

4.7.3 Water and Oil Absorption

The water and oil absorption capacity describes water and oil association ability under
limited water and oil supply. The water and oil absorption of parboiled Jasmine and Togo
Marshall were dependent on each other. There was no significant difference between
parboiled Jasmine (1.42) and parboiled Togo Marshall (1.42) in terms of water absorption.
The oil absorption also followed the same trend with no significant difference (p<0.05)
between Jasmine (1.78) and Togo Marshall (1.79) values (Table 4.3 and 4.4) The water
association ability under limited water supply is termed as water absorption capacity.
The water and oil absorption of parboiled Jasmine (1.42) and (1.78) were significantly
higher than that of the non-parboiled (1.36) and (1.59) as shown in Table 4.3. Mustapha
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(1979) in his research into the functional qualities of rice stated that parboiled rice has
higher water absorption which could be attributed to the steaming pressure during
parboiling which may also affect starch gelatinization. This significant difference (p<0.05)
between parboiled and non-parboiled Jasmine rice could be as a result of gelatinization
of starch resulting in exposure of sub-units of hydrophilic protein in rice, and therefore
higher moisture absorption (Narayana and Narasinga Rao, 1984). Higher water
absorption of the parboiled rice implies that it would perform as a better ingredient for
infant food than the non-parboiled. The higher oil absorption capacity of the parboiled
could perhaps be as a result of exposure of lipophilic and non-polar amino acids
(Kinsella, 1976).

Parboiled rice could therefore be useful for carrying flavour — enhancing oils than
the non-parboiled hence could be used in the production of sausages and cakes. The
water and oil absorption of parboiled Togo Marshall (1.43) and (1.79) were higher in
value than the non-parboiled (1.37) and (1.60).

4.7.4 Bulk Density
There was no significant difference (p<0.05) between the bulk densities of parboiled
Jasmine (0.80) and parboiled Togo Marshall (0.78) as indicated in Table 4.3.

There were also no significant differences between the water and oil absorption
capacities of the two non-parboiled varieties. The water absorption of Jasmine was 1.36
and that of Togo Marshall was 1.37 whiles the oil absorption of non-parboiled Jasmine
was 1.59 that of Togo Marshall was 1.60 as shown in Table 4.4 above.

Bulk density is a measure of heaviness of a flour sample. The non-parboiled Togo
Marshall and Jasmine had higher densities (0.85) and (0.84) as compared to the parboiled
(0.78) and (0.80); respectively. The higher bulk density of the non-parboiled rice could be
attributed to the higher moisture content as compared to the parboiled as shown in Table
4.4.

4.7.5 Gel Formation

Gelling capacity of parboiled Jasmine and parboiled Togo Marshall rice in water at
different protein levels is shown in Table 4.3. There was no significant difference p<0.05)
between the gel formation capacity of parboiled Jasmine (32.35) and parboiled Togo
Marshall (32.36) using student t-test.

Gel formation capacity of parboiled and non-parboiled Togo Marshall rice in
water at different protein concentration is shown in Table 4.3 and 4.4. The least gelation
concentration increased significantly (p<0.05) from 32.36 in the non-parboiled to 32.82 in
the parboiled. Parboiled and non-parboiled Jasmine had similar results, (32.35) to (32.82)
respectively. Gelation is the swelling of starch granules upon heating. The low gelation
concentration of non-parboiled rice could be as a result of the higher level of total
available carbohydrate that can be found in the parboiled rice.

The gel formation capacity is attributed to denaturing, aggregation and thermal
degradation of starch. Schmidt (2010) indicated that a high protein concentration is
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usually required for the gelation of globular proteins. According to Walkenstrom and
Hermansson (1996), protein gel structure becomes increasingly fine and continuous with
the gel possessing an improved capacity to retain moisture.

The parboiled rice had the least gelation capacity, hence, may not be a good gelling
agent when compared to the non-parboiled.

4.7.6 Cooking Time

There was no significant difference (p<0.05) between the cooking times of both parboiled
Jasmine (29.93) and parboiled Togo Marshall (29.92) as shown in Table 4.3.

As shown in Table 4.4, there was also, no significant difference (p<0.05) between the
cooking time of non-parboiled Jasmine and non-parboiled Togo Marshall.

The cooking time of the parboiled Jasmine (29.93) was significantly higher than
the non-parboiled (25.15). Similarly, parboiled Togo Marshall had higher value (29.92)
compared to the non-parboiled (25.15). This result was similar to what Saeed et al., (2011)
reported in milled super Basmati rice.

Cooking time depends not only on parboiling process, but also on rice variety and
time of storage (Hogan, 1963). It is a generally observed that cooked parboiled rice is
harder and less sticky than raw cooked rice (Islam et al., 2002).

Hardness value is generally influenced by parboiling condition such as starch
gelatinization and amylose content. The most important physical property of parboiled
rice among all the properties is hardness. Harder kernels usually require longer time to
cook under the same conditions. It is clear that parboiled rice would require a higher
cooking time and more energy, which would be an economic disadvantage.

Similar studies were carried out in the northern part of Ghana by Issah who
reported that, the moisture content of the raw Degan rice was 9.33% and the parboiled
was 10.33%. Comparing this to the results of the present study in which parboiled rice
had an average percentage moisture of 12.06%, and non-parboiled 12.44%, these were
higher than that obtained in the study from northern Ghana. This difference in moisture
could be attributed to the dry atmospheric conditions in the north.

Rice is parboiled with the aim of hardening the kernel in order to maximize head
rice yield in milling. Soaking and steaming processes during parboiling has great
influence on milling recovery of parboiled rice. Parboiling significantly increased (p <
0.05) the head rice yields by 1.48 folds from 51.25% to 75.8%, which was similar to the
study carried out in northern Ghana by Issah in 2011 in which the head rice yield also
increased by 1.4 folds, from 52.84% to 74.4%.

Swelling power recorded in the studies conducted in the north was far more than
the record obtained in the south. Parboiled rice recorded 5.06% as against 0.64% for
Jasmine and Togo Marshall in the south whilst the non-parboiled recorded 5.36% in the
North against 0.58% for Jasmine and 0.63 for Togo Marshall in the south.

Solubility was higher in the South for both parboiled (20.21%) and non-parboiled
Jasmine (15.46%) and parboiled Togo Marshall (20.20%) and non-parboiled Togo
Marshall (15.45%) as against 3.0% parboiled and 3.0% non-parboiled in the North. The

European Journal of Social Sciences Studies - Volume 5 | Issue 4 | 2020 194


http://oapub.org/soc/index.php/EJSSS/index

Alexander Kafui Jarh, Samuel Yeboah Asiedu, Joseph Ocar Azaglo, Lavoe Robert
ASSESSMENT OF QUALITY OF PARBOILED JASMINE AND TOGO MARSHALL
RICE GROWN IN THE HOHOE MUNICIPALITY OF VOLTA REGION, GHANA

high Swelling power observed in the North could be as a result of the low moisture
content of the rice as a result of dryer conditions, as compared to moderate weather
conditions of the South coupled with varietal differences.

The water absorption capacity of the rice studied in the North was higher (1.50%)
for parboiled and (1.38%) for non-parboiled as compared to (1.42%) in parboiled Jasmine
and (1.36%) in non-parboiled Jasmine, and parboiled Togo Marshall (1.43%) and non-
parboiled Togo Marshall (1.37%)

The 1000-grain weight of parboiled Togo Marshall (18.33 g) was significantly
higher (p < 0.05) than the non-parboiled one (15.67 g). Likewise, 1000-grain parboiled
Jasmine rice also weighed higher (18.00 g) than the non-parboiled (15.66 g). The study is
similar to the one carried out by Issah in 2011 in the North which recorded (18.13 g) for
parboiled rice and (15.60 g) for non-parboiled rice.

This revealed that irrespective of where parboiling is carried out, it has an added
advantage over the non-parboiled rice.

5. Conclusion

This study has shown the need to parboil rice in the Hohoe Municipality of the Volta
Region. Parboiling was able to improve the physical properties, such as head rice yield,
whole grain, water absorption as well as least gelation capacity of Jasmine and Togo
Marshall Rice. The high percentage of contaminants in rice in Hohoe Municipality gives
some indications that people involved in the postharvest handling of rice have some
important role to play ensuring that a quality, foreign material free rice product are made
available to consumers.

Appreciable and appropriate postharvest handling practices should be employed
to ensure superior quality, free of foreign materials. It was also realized that most of the
farmers are in their reproductive ages, which implies that they can contribute greatly to
the work force of the economy. It also came to light that parboiled Togo Marshall had
more and higher parameters as compared to parboiled Jasmine rice.

5.1 Recommendations
Improved postharvest handling methods should be adopted by both farmers, and
processors to ensure superior quality devoid of foreign materials. Parboiling of grains
should be integrated into the processing technique for the farmers and processors. The
cultivation of more Togo Marshall Rice should be encouraged in the Hohoe Municipality.
Handling of paddy in the production chain should be done with proper care so as
to avoid contamination. Good farming practices like threshing on tarpaulins, cemented
floors as well as weeding should be employed by farmers, in order to produce clean
products of parboiled rice for consumers.
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