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Abstract 
Utilizing double phase machineries, Small Rice Mill (PPK) in South Sumatera applied the 

simplest machinery configuration, that is Husker-Polisher. Whereas machinery 

configuration also contributes to the rice milled yield and quality produced. Nowdays rice 

milled yield by PPK is 61.3 to 63.7% and is potential to be increased. Therefore, a study 

was conducted in order to determine the effect of some configurations in double phase 

PPK with existing Husker-Polisher configuration, to the quality and yield of rice milled 

produced. Studies carried out in one PPK in Banyuurip village, district. Tanjung Lago, 

District of Banyuasin, South Sumatera. Configuration tested were: A) Husker - Polisher 

(H-P); B) Husker - Polisher1 - Polisher2 (H-P-P); C) Husker 1- Husker2 - Polisher1 - 

Polisher 2 (H-H-P-P), with rice varieties that are used Inpari 6. Each configuration was 

tested three time, using 100 kg of dry unhusk-rice as basis. Data collected include 

moisture content (grain and rice), milling recovery, analysis of physical quality (head 

rice, broken rice, brewers, yellow grain/damaged, immature grain/chalky, whiteness) 

following the method of SNI 6128: 2015. Organoleptic test was also conducted on the rice 

produced. The results showed that moisture content grain and rice were 14.6 to 15.0% 

and 12.83 to 13.17%, respectively. Configuration A (H-P) produced the highest yield that 

was 57.0%, but the quality of the rice milled was the lowest compared to other 

treatments. The physical quality best demonstrated by treatment of C (H-H-P-P), where 

the percentage of head rice produced was 52.35% and there were no (impurities). The 

results of organoleptic test against rice also showed that treatment C was preferable to 

other treatments (score 3.71). These results indicate that the use of configuration type H-

H-P-P is possible in an effort to improve the quality and yield of rice Inpari 6. 
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1. INTRODUCTION 

Being in final chain in rice production 

processing, rice mill has a strategic position 

to be improved its performance and 

efficiency, to contribute to the increase of 

rice production. It showed in the continued 

decline of milling yield from 70% in the late 

1970 to 65% in 1985 and then become 63.2% 

in 1999 and in 2000 the highest milling yield 

was only 62%, while in real it was below 

60% (Budiharti and Harsono, 2001). Existing 

rice mills work below their installed capacity 

and not to be designed and operated by an 

integrated system (Rachmat, 2012). They 

also operate the simplest machines 

configuration consist of a husker and a 

polisher. In addition they also do not connect 

to an extensive marketing network. These 

discouraged rice mills to work on optimum 

installed capacity. 

Milling configuration in rice mill 

influences milling yield as well as quality of 

milled rice. Milling yield that produced by 

small rice mill (PPK), consist of one husking 

and one polishing (H-P), is only 55.71%; 

qualities are 74.25% of head rice and 14.99% 

of broken rice. Aside than milling 

configuration, milling yield and rice milled 

quality are also determined by rice varieties. 

Soemardi and Tahir (1991) mentioned that 

rice quality is determined by factors such as 

unhusked rice quality, milling degree, post-

harvest handling, milling conditions and rice 

varieties. Different rice varieties will produce 

different rice milled quality. Arsyad et al. 

(2013) said that physical properties of 

particular rice varieties affect milling 

efficiency, especially head rice percentage 

and milling degree. Moreover, milling degree 

is also influenced by rice varieties. Thus, it is 

important to study the rice milled quality of 

Inpari 6 produced by different milling 

configuration in rice mill.  
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2. MATERIAL AND METHOD 

The study was conducted in Banyuurip 

village, Tanjung Lago sub-district, Banyuasin 

district of South Sumatera Province, Lab. of 

South Sumatera AIAT, and Lab. of ICAPRD, 

from June to September 2016. This study 

using unhusked rice and milled rice Inpari 6. 

Machines and equipments using husker, 

polisher, scales, plastic bags, and moisture 

teste. 

The study assessed some milling 

configurations in order to improve existing 

configuration, one husker-one polisher. 

Milling configurations tested were: 

a. husker-polisher; 

b. husker- two polishers; 

c. two huskers-two polishers.  

Each milling configurations was tested 

three times, by using 100 kg unhusked rice. 

Moisture content of unhusked rice was tested 

before fed to rice mill; date of harvest and 

milling configuration were recorded. During 

milling process, 500 g of both samples 

unhusked rice and milled rice were taken 3 

times at random. Their moisture contents 

were tested and then stored in plastic bag 

prior to be analyzed in ICAPRD’s lab. To 

obtain milling yield, samples of unhusked 

rice, rice husk, brown rice, bran and milled 

rice were to be analyzed. Physical 

characteristics of milled rice (head rice, 

broken rice, brewer, impurities) were selected 

by hand (hand picking), as following SNI 

6128:2015. Both of milling yield and rice 

qualities were observed (milling degree, 

moisture content, and physical 

characteristics.  

Data collected were primary and 

secondary data,primary data includes milling 

yield, milling capacity, milling degree, 

moisture content, percentage of head rice, 

broken rice, brewers and impurities.  

a. Water content of both of unhusked rice 

and milled rice were tested by grain 

moisture tester (in the field) and oven 

method (in the lab.).  

b. Milling yield was obtained from the ratio 

of the weight of milled rice produced by 

the weight of intial unhusked rice, and 

then multiplied by hundred percent.  

c. Percentage of head rice, broken rice and 

brewer were obtained by weighting 100 g 

of sample of milled rice and then 

separated between the head rice, broken 

rice and brewer using a gradere and then 

weighed weight of each head rice, broken 

rice and brewer.  

d. Percentage of impurities was obtained by 

weighting 100 g of milled rice sample 

and then separated manually object 

others than rice contained therein such as 

sand, gravel, etc. Impurities obtained 

then weighed. 

e. Unhusked rice. Weight 100 g of milled 

rice and then separaterd manually 

unhusked rice therein and then count the 

unhusked rice. 

f. Milling degree was obtained by 

conversion method. Sample of milled 

rice assessed their whiteness using 

whiteness meter. Milling degree was 

determined by percentage of whiteness 

converted. 

3. RESULT AND DISCUSSION 

3.1 Properties of Inpari 6 

Inpari 6 was released in 2008, has a 

lifespan of 118 days and up to 100 cm tall, 

slender shape with the grain being fluffier 

rice (amylose content 18%). This rice variety 

suitable to be grown in lowland untill middle 

plains. Inpari 6 resistants to bacterial leaft 

blight strain III, IV and VIII. Fluffier rice 

refered to low amylose content (9-20%) 

which has straight chain, in rice structure. 

Hence the rice is more soft and fluffier and 

also prefered by consumers.  

3.2 Milling Configuration Test in PPK 

Results of milling configurations test in 

small rice mills (PPK) to milled rice 

produced namely Inpari 6 are presented in 

Table 1. 

Table 1. Rice milled properties produced by 

different milling configuration 

Treatment 
Configuration 

Type 

Unhusked 
Rice MC 

(%) 

Milled 

Rice 

MC 
(%) 

Milling 
yield 

(%) 

A HP 15.0 15.1 57.0 

B HPP 14.9 14.5 53.0 

C HHPP 14.6 15.0 55.0 

 

Moisture content of both unhusked rice 

and milled rice tested varied from 14.6 to 
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15.0% and from 14.5 to 15.1%, respectively. 

Grain moisture content would greatly 

influence milling yield. The result showed 

that the highest yield was obtained from 

treatment A, which applied the simplest 

milling configuration consist of one husking 

and one polishing (HP), where the milling 

yield was 57.0%; while the lowest yield was 

obtained from milling configuration that 

arranged by one husking and twice polishing, 

where the yield was 53.0%. Milling 

configuration by twice polishing was 

suspected of causing the decrease in milling 

yield. Mardiah and Indrasari (2016) 

mentioned that head rice variety very 

depends on various factors namely rice 

variety, shape of grain, chalky, planting 

system, environmental factors and post 

harvest treatment started from harvesting, 

threshing, drying, storing untill milling.  

  

 

Table 2. Milled rice quality produced by various milling configurations 

Treat. 

The quality characteristics of the rice produced 

Head 

rice 

Broken 

rice 
Brewer 

Yellow 

damaged grain 
Chalky 

Red 

kernel 
Impurities Paddy 

Milling 

degree 

A 41.63 43.06 11.57 0.38 0 0 0.05 0 90 

B 41.75 48.1 8.86 0.11 0 0 0 0 90 

C 52.35 43.03 8.34 0.19 0 0 0 0 90 

 

3.3 Quality Properties of Rice Milled 

The results or rice milled quality the 

configuration of various PPK presented in 

Table 2. The results showed that PPK 

operating type C milling configuration 

(HHPP) provided the best quality of milled 

rice, pointed by the highest percentage of 

head rice, and the lowest percentage of 

brewer which were 52.35% and 8.34%, 

respectively. This is predicted because of 

dehusking and milling process were carried 

out twice respectively, thus the separation of 

husk and rice bran from the rice is better 

when compared to simple configuration of 

HP, which relies only on one dehusking and 

one polishing process. Asmawati (2009) and 

Sudirman (2011) said that aside than paddy 

quality, the percentage of broken rice was 

also caused by milling condition namely 

duration of milling and polishing processes 

and also because of the hardness differences 

among paddy varieties. Nugraha et al. (2007) 

added that cracked grain would also lead to 

an increase of the percentage of broken rice 

and brewer.  

Milling degree resulted from all milling 

configuration tested during this study was 

categorized on medium 2 (SNI 6128-2015) 

and also has met BULOG requirement ie 

90%. The high milling degree would be 

advantagous for rice durability to be stored. 

Widowati (2001) reported that the higher 

milling degree, the longer rice could be 

stored in a good condition, because of the 

less bran. However, the more bran layer was 

removed, the lower nutritional values of rice, 

especially protein. Tarigan dan Kusbiantoro 

(2011) added that as milling degree high, 

other properties as moisture content, ash, 

protein and fat of rice go low, while amylose 

content also become high. However 

consumers are less like rice has low milling 

degree despite of the high nutritional values.  

3.4 Panelists preference on rice milled 

quality  

The organoleptic test on the rice milled 

quality produced by various milling 

configurations showed that configuration C 

(HHPP) provided the highest likeness value 

which was 3.71 (relative like) compare to 

other configurations (Table 3). Panelists 

preference is in line with their preference in 

the high rice whiteness which reached 50%.  

Table 3.Panelists preference on milled rice 

produced 

Treatment 

Results of analysis 1 = Strongly 

Dislike 

2 = Dislike 
3 = Neutral 

4 = Like 

5 = Very Likes 

Whiteness 

(%) 
Appearance 

A 45.77 2.29 

B 48.63 3.43 

C 50.0 3.71 

Rice whiteness greatly affected physical 

appereance of rice thus influence panelists 

choice. Commonly, the greater value of rice 

whiteness, which means the rice is more 
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white because of the removing of bran layer 

from rice, the more panelists like the rice. 

Vice versa, lower value of rice whiteness 

would lead panelists to be less liked and 

lower the price of rice. This is in line with 

Hasil and Idrasari (2016) said that consumers 

tend to choose the white color and cleaner 

grain than the otherwise.  

Differences in rice whiteness was 

influenced by milling configuration in rice 

mill. Polishing take a major part, as an 

optimal polishing process would produce 

white rice. Mardiah and Indrasari (2016) 

suggested the longer polishing process would 

produce more white rice.  

CONCLUSION 

The study showed moisture content of 

unhusked rice and rice milled were 14.6-

15.0% and 12.83-13.17% respectively. 

Milling configuration built from one 

dehusking and one polishing exhibited the 

highest milling yield that is 57.0% but the 

quality of milled rice produced was the 

lowest compared to others. The best rice 

milled physical quality was obtained by 

milling configuration consist of twice 

dehusking and twice polishing with head rice 

produced by 52.35% and there was not 

impurities detected. Organoleptic test result 

also showed that milling configuration 

consist of twice dehusking and twice 

polishing produced more preferable rice than 

other configurations. These results indicate 

that the use of this type HHPP milling 

configuration is a possible effort to improve 

the quality and yield of rice Inpari 6. 
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