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Abstract

High rice consumption necessitates an improvement in rice quality. Rice quality issues can
result from pest attacks, unhulled rice transportation, harvesting, and drying. An
alternative is to use a drier to enhance the quality of rice. Therefore, research to evaluate
the quality of rice dried in a dryer with various drying times is required. The Rice Milling
Unit, Harapan Village Unit Cooperative (VUC), Tiroang Sub-District, Pinrang District,
located at coordinates 3048'41"S and 119042'5E, was the site of this study. This study
was set up using a Randomized Block Design (RBD), with the treatment of unhulled rice
drying duration, namely drying according to farmers' customs (A0), drying for 10 hours
(A1), and drying for 12 hours (A2) using a dryer at an average temperature of 650C. The
results showed that a good percentage of whole grains, broken grains, groats grains,
whitewash grains, yellow grains, red grains, unhulled grains, and foreign grains were
obtained by drying the grain using a dryer for 12 hours. The novelty of this research is the
finding of the right unhulled rice drying time using a dryer
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A. Introduction

Rice is one of the food crop products that are consumed daily by the community. Rice is used
as the main source of carbohydrates (Wan, J., Wy, Y., Pham, Q., Li, R. W,, Yu, L., Chen, M. H., Boue,
S. M,, Yokoyama, W, Li, B, & Wang, T. T. Y. 2021; Wang, Z., Wei, K., Xiong, M., Wang, ].-D., Zhang,
C.-Q., Fan, X.-L., Huang, L.-C., Zhao, D.-S,, Liu, Q.-Q., & Li, Q.-F., 2021) because it is easy to obtain,
tastes good, and can be combined with other food ingredients

In economics, rice is the source of income for people, the economic stability index, and the
main basis for government food policies (Arifin, A., Biba, M. A., & Syafiuddin, S., 2021; Suvi, W. T,
Shimelis, H., & Laing, M. 2020), this causes the quality of rice production to be considered. The
phenomenon of low rice quality will affect the selling price and consumer interest in consuming
rice.
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The low quality of rice can be caused by a slow harvesting process (Zhang, N., Wu, W., Wang,
Y, & Li, S, 2021; Zhang, N., Wu, W,, Lj, S, Wang, Y., Ma, Y., Meng, X,, & Zhang, Y., 2022), which
causes the rice plants to fall down and the rice seeds to germinate. In addition, the slow transport
of unhulled rice from ricefields to unhulled rice processing site (An, K., Kim, S., Shin, S., Min, H., &
Kim, S. 2021; Said, S. A.,, Darma, R., & Tenriawaru, A. N., 2021) causes the drying process to be
slow and resulting in the unhulled rice turning black and the rice brown. Another phenomenon is
the not-right unhulled rice drying process and the presence of Paraeucosmetus pallicornis attacks
(Abdullah, T., Aminah, S. N., Kuswinanti, T., Nurariaty, A., Gassa, A., Nasruddin, A., & Fatahuddin,
F. 2020; Sjam, S., Surapati, U., Adiwena, Syatri, A., Dewi, V. S., & Rosmana, A., 2018) which cause
the skin of the unhulled rice to become spots, so the rice tastes not better when consumed

The community has not understood good unhulled rice drying techniques, so they still rely on
natural drying by utilizing sunlight and drying floors. Drying in this way still has several obstacles
and shortcomings. One of which is unfavorable weather, which can result in poor drying
effectiveness it greatly affects the quality of rice and its shelf life.

Using a dryer is an alternative that can solve the problem of drying rice and can be used in
unfavorable weather. Therefore, research is needed to determine the quality of rice dried in
dryers with different drying times. The novelty of this study is to find out the proper drying time
in the dryer.

B. Methology
This research was carried out at the rice mill unit of the Harapan Village Unit Cooperative
(VUC), Tiroang District, Pinrang District (coordinates: 30°48'41" S, 119°42'5" E).

1. Research Methods

The studies were designed based on a Randomized Block Design (RBD) with the treatment of
drying time for rice grains, namely drying time according to farmers' habits (Control, A0), drying
time of 10 hours (A1), and drying time of 12 hours (A2), drying for 10 and 12 hours using a dryer
at an average temperature of 650C. Each treatment was carried out 3 times. The rice quality
components observed were based on the Indonesian National Standard (SNI, 6128/2008),
namely: whole grains (%), broken grains (%), groats grains (%), whitewashing grains (%), yellow
grains(%), red grains(%), unhulled grains (grains/100 g) (%) and foreign grains (%).

2. Data Analysis
Observational data were analyzed using analysis of variance based on a randomized block
design, and Duncan's test was continued if the treatment showed a significant effect.

C. Result and Discussion

The results of the analysis of variance showed that the difference in drying time had a
significant effect on the physical quality of rice. Duncan's test results showed that drying for 12
hours resulted in a higher percentage of whole grains and a lower percentage of broken grains
and groats, as shown in Figure 1.

Whole rice grains are rice grains that are not broken and expressed as percentages (Miiller, A,
Nunes, M. T., Maldaner, V., Coradi, P. C., Moraes, R. S. de, Martens, S., Leal, A. F., Pereira, V. F., &
Marin, C. K., 2022; Scariot, M. A., Karlinski, L., Dionello, R. G., Radiinz, A. L., & Radiinz, L. L., 2020)
so that they have the best quality of rice and have a negative correlation with grains of broken
and groats (Indrasari, S. D., Apriyati, E., Purwaningsih, H., Ardhiyanti, S. D., Kusbiantoro, B.,
Wening, R. H., & Usyati, N., 2022; Sulistyo, A.,, Mubarak, A., & Hendris, 2021). Figure 1 shows that
the drying of 12 hours with a dryer resulted in the percentage of whole rice grains being 96.61%.
Drying of 12 hours using a dryer possibility to be able to reduce the moisture content of unhulled
rice up to 14% so that the rice grains have strong bonds between particles and unbroken.

Rice quality requirements SKI 6128/2008 state that drying for 12 hours using a dryer is in
quality I, while the floor drying system is categorized as quality IV. Drying for 10 hours using a
dryer is not recommended because it does not meet the requirements of SNI. (Badan Stardarisasi
Nasional-BSN, 2008).

Broken rice grains are rice grains that are broken and have a size of 0.2 mm to 0.6 mm from
the whole rice grains, while the groats rice grains are rice grains with a smaller size of 0.2 mm
that are also part of grains of whole rice. The use dryer with a drying time of 12 hours will produce
broken rice grains classified as quality I, while the use of a dryer in the form of a drying floor will
result in broken rice grains classified as quality Il (Badan Stardarisasi Nasional-BSN, 2008).
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Figure 1. Shape and size for rice (https://www.jica.go.jp)

Figure 2 shows the percentages of broken rice grains and groats rice grains which are higher
for drying using a drying floor and dryer for 10 hours. This is probably because of the relatively
high unhulled rice water content (>14%), so the pores between the starch crystals bind larger to
water, and the bonds between the amylum crystals become weak and break easily (Chumsri, P.,

Panpipat, W.,, Cheong, L. Z., & Chaijan, M., 2022; Gabriel, A. A,, Solikhah, A. F., & Rahmawati, A. Y.,
2021).
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Figure 2. The average percentage of whole rice grains, broken rice grains, and groats rice
grains in the treatment of unhulled rice drying time on the quality of rice grains varieties
inpari-7. Drying time according to farmers' habits (Control, A0), drying time of 10 hours
(A1), and drying time of 12 hours (A2), drying for 10 and 12 hours using a dryer

The microstructure of rice grains shows clusters of irregular starch crystals (Khan, A. H., Min,
L., Ma, Y., Zeeshan, M,, Jin, S., & Zhang, X., 2022; Lin, G., Yang, Y., Chen, X, Yu, X,, Wy, Y., & Xiong, F.,
2020). Different rice varieties have different crystal sizes and the influenced by genetic factors
and pre-and post-harvest treatment of rice (Cao, C., Shen, M., Huy, J., Qi, ], Xie, P., & Zhou, Y., 2020;
Indrasari et al.,, 2022; Li, Y., Liu, H., Wang, Y., Shabani, K. I, Qin, X,, & Liu, X. Y., 2020). Figure. 3
shows microscopically that large rice crystals are composed of smaller crystals. Each starch
crystal is encased in a transparent film, which makes the starch crystal tighter and cleaner,

making the coated crystals appear smoother. The pores between the crystals are also clearly
shown in Figure. 3.
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Figure 3. Microstructure of rice grains

The starch crystals in rice are composed of two glucose polymers (amylose and amylopectin)
bound by glycosidic bonds (He & Wei, 2020; Jin & Xu, 2020; Zhu, J., Yu, W,, Zhang, C., Zhuy, Y., Xu,
], Li, E., Gilbert, R. G., & Liu, Q., 2020) The smaller the amylose content or higher the amylopectin
content, the fluffier the rice (Bautista & Counce, 2020; Munawar & Sabaruddin, 2021).
Furthermore, the fluffier of rice, the smaller the starch crystal density value, so the rice is easily
broken (Li, H,, Liu, B, Bess, K., Wang, Z,, Liang, M., Zhang, Y., Wy, Q., & Yang, L., 2022; Wang, G.,
Yan, X., Wang, B., Huy, X,, Chen, X,, & Ding, W., 2022).

The pores between the starch crystals function as channels for liquid absorption from the
environment into the rice (Rajabnezhad,S., Ghafourian, T., Rajabi-Siahboomi, A., Missaghi, S.,
Naderi, M., Salvage, ]. P., & Nokhodchi, A., 2020; Sarifudin, A., Keeratiburana, T., Soontaranon, S.,
Tangsathitkulchai, C., & Tongta, S., 2020). The smaller the pores in rice, the faster absorption of
liquids into the rice (Aravind, N. R, Sathyan, D., & Mini, K. M., 2020; Keeratiburana, T., Hansen, A.
R, Soontaranon, S., Blennow, A., & Tongta, S., 2020). Thus, the pore size of rice can determine the
value of its compressive strength (Jaya N. A,, Yun-Ming, L., Cheng-Yong, H., Abdullah, M. M. A. B,,
& Hussin, K., 2020; Vieira, A. P., Toledo Filho, R. D., Tavares, L. M., & Cordeiro, G. C., 2020). The
larger the pore space and the greater the porosity value of rice, the more fragile the rice, so the
compressive strength value will be smaller (Nuaklong P., Jongvivatsakul, P., Pothisiri, T., Sata, V.,
& Chindaprasirt, P., 2020; Rattanachu, P., Toolkasikorn, P., Tangchirapat, W., Chindaprasirt, P., &
Jaturapitakkul, C., 2020).

The rice milling process is a process that changes unhulled rice into rice, where unhulled rice
experience a physical process to release the husk (husk). So, recommended the water content of
unhulled rice reaches 14% (Arsyad & Maryam, 2020; Saeed, A. A. H., Harun, N. Y., Bilad, M. R,
Afzal, M. T., Parvez, A. M,, Roslan, F. A. S,, Rahim, S. A, Vinayagam, V. D., & Afolabi, H. K. 2021;
Utami & Ulfa, 2022). If the water content of unhulled rice is lower than 14%, the rice grains will
easy to break (Mahanani & Inrianti, 2021; Yang, W., Zheng, Y., Sun, W,, Chen, S,, Liuy, D., Zhang, H.,
Fang, H,, Tian, J., & Ye, X., 2020), so rice produced is more in the form of broken rice grains.
Meanwhile, if the water content of unhulled rice exceeds 14%, the grinder machine will work very
hard, and the resulting bran will clog the sieve holes during grinding, so the rice produced is easily
cracked and broken (Kumoro, A. C.,, Lukiwati, D. R, Praseptiangga, D., Djaeni, M., Ratnawati, R,
Hidayat, ]. P., & Utari, F. D., 2019; Permatasari, 2020; Tang, Z., Li, Y., Zhang, B.,, Wang, M., & Li, Y.,
2020).

Rice color is a characteristic of rice that can be directly assessed and can influence consumer
decisions in choices. The rice color is a significant sensory parameter. Usually, the whiter the rice
color, the higher the price (Arslan, M., Zareef, M., Tahir, H. E., Guo, Z., Rakha, A., Xuetao, H., Shi, J.,
Zhihua, L., Xiaobo, Z., & Khan, M. R,, 2022; Jeesan & Seo, 2020). Muller et al.,, (2022) and Ziegler,
V., Paraginski, R. T., & Ferreira, C. D (2021) stated that the factors that affect the color or browning
of rice are temperature, humidity, grain moisture content, and storage time.

Analysis of variance showed that the percentage of whitewashing grains and yellow grains
were influenced by differences in the drying time of the unhulled rice, while red grains were not
affected by the drying time of unhulled rice. The results of Duncan's test showed that drying for
12 hours gave a percentage of red grain and yellow grains that were different from other
treatments with lower percentage values, as shown in Figure 4.
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Figure 4. The average percentage of whitewashing grains, yellow grains, and red grains in
the treatment of unhulled rice drying time on the quality of rice grains varieties inpari-7.
Drying time according to farmers’ habits (Control, A0), drying time of 10 hours (A1), and
drying time of 12 hours (A2), drying for 10 and 12 hours using a dryer

Yellow grains are whole rice grains, broken rice grains, or groats that are yellow, yellow-
brown, or pseudo-yellow caused to physical processes or activities of microorganisms (De, 2020;
Ziegler et al,, 2021). Generally, rice with water content > 14% will degrade caused of non-
enzymatic browning reactions by the reaction between reducing sugars and groups of amine free
from amino acids or proteins (Maillard reaction). The Maillard reaction will cause the rice to be
yellow to brown (Lang, G. H., Kringel, D. H,, Acunha, T. dos S., Ferreira, C. D., Dias, A. R. G., Zavareze,
E.da R, & de Oliveira, M., 2020; Liu, Y., Shad, Z. M., Strappe, P., Xu, L., Zhang, F., Chen, Y., & Li, D,,
2022). In addition, the attack of fungus also causes rice that yellow color (Jamali, H., Sharma, A.,
Roohi, & Srivastava, A. K., 2020).

Grains whitewash are rice grains that are half or more white like chalk (chalky) and have a soft
texture caused by physiological factors (Utami & Ulfa, 2022). One of the factors that cause the rice
to whitewash is not optimal harvest time, so it produces green grains, and when in the mill
obtained grains are whitewashed, and consumers do not like milled rice which has whitewashed
grains high percentage of caused easy attack by pests during storage. (Yuriansyah, 2017).

Foreign objects are something that not classified as rice, such as straw, bran, panicles, gravel,
soil grains, sand, metal, wood pieces, glass pieces, other grains, dead insects, and other objects
(Millati, T., Alhakim, H. M., & Febriana, F., 2021; Yuriansyah, 2017). While, the unhulled rice grain
is unhulled rice that has not been or partially exfoliated in the milling process, including broken
rice grains that still have husks (Iswanto, P. H., Dr. Ir. Arief RM Akbar, M., & S.TP.Meng Sc, A. R,
2018; Yuriansyah, 2017).

Analysis of variance showed that the difference in drying time did not significantly affect the
percentage of milled rice impurities as indicated by the average percentage of unhulled rice grain
and foreign objects. The average of percentage unhulled rice grain and rice impurities found in
12 hours of drying was lower than according to farmers' habits and 10 hours of drying time, as
shown in Figure 5.
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Figure 5. The average percentage of unhulled rice grain and rice impurities in the treatment of
unhulled rice drying time on the quality of rice grains varieties inpari-7. Drying time
according to farmers' habits (Control, A0), drying time of 10 hours (A1), and drying
time of 12 hours (A2), drying for 10 and 12 hours using a dryer

D. Conclusion

The quality of rice using a dryer for 12 hours of drying showed a better percentage of whole
grains/head rice, broken grains, groats, grain whitewash, yellow/broken grains, red grains,
unhulled grains, and foreign grains compared to other treatments.
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