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Abstract
Diversification of processed corn into flour increases corn value. Corn flour
is a fine grain from dried corn. This study was carried out to determine the
organoleptic quality of corn flour (texture, color, and aroma) through the
drying process by the oven method. The best moisture test of dried corn
flour was at 80°C, with 7.5% of moisture content, and 3 hours of the drying
process. The organoleptic test showed a different score of aroma, color, and
texture at various temperatures. Based on panelist assessments showed
that 3.71 of aroma score (rather like), 3.86 of color score (rather like), and
2.86 of texture (like moderately) at 60°C; 3.71 of aroma, color, and texture
score (like) at 70°C; 4.14 of aroma score (like), 3.71 of color score (rather
like), and 4.86 of texture score (like very much) at 80°C. The best result from
organoleptic evaluation test was corn flour by drying at 80 ° C with 4.24 of
average score and included preferred category.
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1. Introduction
Corn (Zea mays L.) is a potential source of carbohydrates as flour and corn starch in
Indonesia. It can be used as raw materials for new food products (1).
According to the Central Bureau of Statistics in 2016, corn production reached 19.6
million tons in 2016 and came in the third rank after rice (75.3 million tons), and cassava
(19.6 million tons). Therefore, corn can be used as food diversification by processing corn
into flour. Corn flour useful as food substitution.
Corn plays an important role in the food development and food industry due to its
chemical composition and nutrient content. Therefore, it is vital for food and industrial raw
materials (2). Corn needs for public consumption and the food industry are continuously
increased. Corn flour is a potential for food diversification (3).
The use of corn as an industrial raw material increases the commodity value. Corn can
be processed into corn flour, rice corn, snack, cooking oil, and margarine (4). Furthermore,
corn can be processed into flour to diversify processed food.
Corn diversification increases corn value. Corn flour is used as the initial step for corn
diversification. It has several advantages : (1) corn flour is widely used as a raw material in
various kinds of food products; (2) easy storage; (3) the deficiency of nutrients can be
enriched or supplemented; and (4) easy to mix with other materials (5).
Corn flour is a fine grain from dried corn. Processing corn into flour is recommended
compared to other semi-finished products. It can be enriched in nutrition, easy to storage,
mix, and use for further processing. Yellow corn and white corn can be processed into corn
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flour. Rough handling and non-hygienic during flour processing will decrease the quality of
flour (6).
Drying is heating through normal conditions. It eliminates water in a material by
evaporating (7). Drying can be performed by the oven method. It is a device for heating,
baking, and drying. The oven can be used as a dryer with a combination of heating, low
humidity, and sufficient air circulation. The drying speed depends on the material thickness.
It is used for small scale. The electric oven consists of several trays inside and has air
circulation. It can be adjusted and maintained.
Corn flour production is performed by the dry milling method. Milling is conducted
twice. The first milling (rough grinding) is performed by a hammer mill. Thus, the corn grits
obtained are washed and soaked in water for 3 hours. Soaking is performed to facilitate the
grinding process. The second milling is performed by a fine grinder. The results of fine
milling are corn flour and sifted with a 100 mesh. The biggest component in corn flour is
starch, with 68.2% of starch content (6).
This study aims to determine the organoleptic quality of corn flour (texture, color, and
aroma) by the oven drying process.

2. Materials and Methods
Peeling machines, milling machines, plastic buckets or basins, stainless steel containers,
water, the size 60 mesh sieving or filter, and oven were used in this study. Yellow corn was
obtained from corn farmers in North Luwu Regency.
2.1. Research Procedure
Best-dried corn was used in this study. Corn milling was conducted by a grinding
machine to gain corn flour with a rough texture. Thus, soaking corn flour was conducted for
3 hours in water. Drying of corn flour was performed in an oven at 60 ° C, 70 ° C, and 80 ° C
for 3 hours. Sifting corn flour was conducted using a 30 mesh. The storage of corn flour was
placed in a closed container and avoid sunlight.
2.2. Research Analysis
2.2.1. Water content in dry basis
Water content in dry basis analysis was repeated 3 times. Five-gram samples were put
into a petri dish. The sample was dried at 100oC - 105oC for 6 hours in an oven. Then, the
sample was cooled in a desiccator and weighed. The difference in weight before and after
drying was calculated (8).
Water content =

100%

2.2.2. Organoleptic Test
The organoleptic test on corn flour was conducted to determine flavor, color, and
texture by panelists using a hedonic scoring scale (table 1) (9).
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Table 1. Test of Organoleptic scale.
Hedonic scale
Numeric Scale
Like very much
5
Like
4
Like moderately
3
Dislike
2
Dislike very much
1
2.3. Research Design
The research design was a completely randomized design with three replications. Data
were analyzed by SPSS and ANOVA. Duncan's test was conducted for further tests.

3. Results and Discussion
3.1. Water Content
The water content in food ingredients determines the acceptability, freshness, and
durability of the material. Besides being a part of a food ingredient, water is a good washing
agent for the foodstuff or the tools. The water content affects food resistance to microbial
(10).
The water content in food needs to be known to determine the nutrients contained in
the food. Water is essential in food. It is needed for the biochemical viability of living
organisms. It is due to the water content that affects the texture, flavor, and color.
Furthermore, it affects the durability of food from microbial (11).
The water content of corn flour is analyzed by drying. It is performed by evaporation in
food through heating. Thus, weigh the material up to a constant weight. Therefore, all the
water content is evaporated.

Water Content (%)

Corn Flour Moisture Content
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11.48
9.54
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Figure 1. The water content of corn flour.
The highest water content is found in corn flour by drying at 60oC and the lowest at
80oC. It indicates that decreasing water content following by increasing drying temperature.
The higher the drying temperature, the lower the water content of corn flour. The water
content of corn flour that dried at 70oC and 80oC were 9.54% and 7.5%, respectively. Those
indicated that the corn flour from this research meet the SNI requirements. According to
SNI number 01-3727 (1995), the water content of corn flour was maximum 10% (12).
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The water content of corn flour is 7.5 to 11.48%. The water content of corn flour is
lower than the results of Aini et al. (2016) (13). It is caused by different drying times and
methods. Corn flour is dried by a cabinet dryer at 50oC for 3 hours (13), whereas in this
study, the drying temperature was 60oC, 70oC, and 80oC for 3 hours by oven drying method.
The more extended drying temperatures decrease water content. Food must have low
water content below 10%. It can be stored for a long time (13). Corn flour has 9.54% of
water content at 70oC and 7.5% at 80oC. Therefore, it is expected to have a longer shelf life.
3.2. Organoleptic Test
3.2.1. Aroma

Food aroma determines food delicacy and correlates with a smell. It recognizes food
delicacy without tasting directly. In general, aroma received by smell (nose).
Yellow corn smell unpleasant. Therefore, if it mixed with processed foods such as dry
noodles also smell unpleasant. It is due to yellow corn grinding contains high unsaturated
fat (14).
Aroma score was 3.71 at 60oC and 70oC and categorized as rather like, while was 4.14
at 80oC and categorized as like according to the organoleptic test. It indicates that panelists
more prefer corn flour at 80oC of drying temperature. This finding shows that the higher
drying temperature produces the preferred aroma of corn flour (Figure 2).
Aroma of Corn Flour
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Figure 2. Aroma of corn flour.
Sweetbread from corn flour within the dry and wet flouring method has a different
aroma. It is due to corn flour by a dry method cannot remove much aroma, whereas the wet
flouring method dissolves aroma from the sweet corn. Therefore, when it substitutes into
sweet bread will reduce aroma from sweet corn (15).
F-value, F-table, and p-value were 1.778, 2.6, and 0.187, respectively, based on oven
drying at 60oC, 70oC, and 80°C. In a present study, p-value was 0.187 and more significant
than the alpha value (0.05). It indicates that corn flour aroma is not significant. Therefore,
corn flour flavor did not have a positive contribution (table 2).
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Table 2. Test results of corn flour.
Source

Type III Sum
of Squares
Corrected Model
5.429a
Intercept

312.429

Df

Mean
Square
8
.679
1

F
1.583
729.00
0
1.778
1.000

312.429

Flavour
4.571
6
.762
Temperatue
.857
2
.429
Error
5.143
12
.429
Total
323.000
21
Corrected Total
10.571
20
a. R Squared = .514 (Adjusted R Squared = .189)

Sig.
.228
.000
.187
.397

3.3. Color
Color is primarily considered by humans in selecting food. Food with high nutritional
value, good tastes, and texture will not be chosen if it has unattractive color. Color is the
vital preference test in determining whether a food will be consumed or not before other
factors.
Color plays an important role in product selection. Unattractive colors reduce consumer
preference for food products. Therefore, it is the quickest and easiest response in giving a
good impression (16).
Corn flour produced by oven drying at different temperatures has a different average
color preference. The average score was 3.16 at 60oC, while it was 3.71 at 70oC and 80oC
within rather like category. This finding reveals that the drying temperature does not affect
the color of corn flour (figure 3).
In a present study, F count > F table (3.125 > 2.6). It indicates that different
temperature of drying does not affect the color. Furthermore, p-value < (0.044 < 0.05). It
reveals that the color produced by drying oven at 60 oC, 70oC, and 80oC is the preferred
category based on panelist (table 3).
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Figure 3. Color of corn flour.
Table 3. Color test of corn flour.
Source

Type III Sum
Df
Mean F
of Squares
Square
Corrected Model
7.238a
8
.905
2.375
Intercept
297.190
1 297.190 780.125
Colour
7.143
6
1.190
3.125
Temperature
.095
2
.048
.125
Error
4.571
12
.381
Total
309.000
21
Corrected Total
11.810
20
a. R Squared = .613 (Adjusted R Squared = .355)

Sig.
.086
.000
.044
.884
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3.4. Texture
Texture is a very important trait, both in fresh food and processed products. Texture is
one of the organoleptic factors that often changes during storage. Food texture testing is an
attempt to find the right texture parameters that must be an attribute of the food quality.
Texture plays an important role in the selection of a product. It is caused by consumers
want texture according to the product type there by increasing consumer acceptance of the
product (16).
The texture of corn flour produced is smooth and does not feel any granules along with
the increase in drying temperature. The higher the drying temperature, the finer corn flour
will be produced, thereby increasing consumer acceptance of corn flour products.
The average preference of corn flour texture was 2.86 at 60oC and included as like
moderately category; 3.71 at 70oC with the category rather like; and 4.86 at 80oC with like
very much category (Figure 4).
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Figure 4. Texture of corn flour.
In a present study, F value > p-value (4.732 > 0.01) based on test of corn flour texture. It
reveals that there is a significant effect on corn flour texture by drying process at 60 oC, 70oC,
and 80oC (Table 4).
Table 4. Results of Corn flour texture.
Source
Corrected
Model
Intercept
Texture
Temperature
Error
Total
Corrected Total

Type III Sum
of Squares

Df

Mean
Square

F

Sig.

23.333a

8

8.963

.000

304.762
9.238

1 304.762 936.585
6
1.540
4.732

.000
.011

14.095

2

7.048

.000

3.905
332.000
27.238

12
21
20

.325

2.917

21.659

a. R Squared = .857 (Adjusted R Squared = .761)

The average homogeneous or equal group was texture in Experiment 2. Thus,
experiment 1 located in the first subset. Experiments 1, 5, 6, and 7 located in the second
subset. In addition, the third subset was in experiments 3, 4, 6, and 7. Drying process at
60oC located in the first subset, 70°C at the second subset, and 80°C at the third subset
based on Duncan's test (table 5).
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Table 5. Duncan texture test of corn flour.
Texture

N

Subset
2

1
Experiment
2
Experiment 1
Experiment 5
Experiment 6
Experiment 7
Experiment 3
Experiment 4
Sig.

3

2.6667

3
3
3
3
3
3

3.0000

.488

a

3.0000
4.0000
4.0000
4.0000

.069

3

4.0000
4.0000
4.0000
4.3333
4.6667
.215

b

Figure 5. Coarse corn flour (a) and fine corn flour (b).

4. Conclusions
Drying at 80°C for 3 hours produced the best water content of corn flour. The flavor
score was 3.71 (rather like), 3.86 of the color score (rather like), 2.86 of texture score (like
moderately) at 60oC. Thus, at 70°C produced 3.71 of aroma score (rather like), 3.71 of the
color score (rather like), 3.71 of texture score (rather like). The aroma score was 4.14 (like),
3.71 of the color score (rather like), and 4.86 of texture score (like very much) at 80°C. The
best result from organoleptic evaluation test was corn flour by drying at 80°C with 4.24 of
average score and included preferred category.
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