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Abstract 
Small rice mills are one of an important end parts in rice supply that also responsible to the 

improvement of national rice production. In Indonesia, most of small rice mills apply the 

simplest machinery configuration consisting old husker and polisher. Improvement of 

machinery configurations in rice mills may improve rice milled quality and yield. The study is 

aimed to study the effects of machinery configurations in small rice mills to rice milled yield 

and quality especially head rice percentage. The activities carried out in Banyuurip village, 

Tanjung Lago sub-district, district of Banyuasin in South Sumatera since July to September 

2016. Machinery configuration that was examined were A) Husker - Polisher (H-P); B) Husker 

- Polisher1 - Polisher2 (H-P-P); C) Cleaner-Husker 1- Husker2 - Polisher1 - Polisher 2 (C-H-

H-P-P), and D) Cleaner - Husker 1- Separator - Husker2- Polisher1 - Polisher2 (C-H-S-H-P-

P). Each configuration was tested three time, using 100 kg of dry unhusk rice as basis and rice 

varieties TW. Data collected include moisture content (grain and rice), yield, physical quality 

(head rice, broken rice, brewers, grain yellow/damaged grain, chalky/immature grain, 

whiteness) following rice quality mentioned SNI 6128: 2015, and organoleptic test on the rice 

produced. The results showed that treatment D (C-H-S-H-P-P) gave the highest yield that was 

67.2%. In addition, rice quality was also exhibited improvement such as percentage of head 

rice 57.67%, broken rice 40.01%, brewers 1.2%, yellow/damaged grain 0.39%. However, the 

results of organoleptic tests showed that in fact the treatment B (H-P-P) preferred by panelists 

by score 3.86 (out of 5.00). Hence, these results showed that the machinery configuration in 

small rice mills is indeed improve rice milled quality and yield.  
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1. INTRODUCTION 

Rice milling is central point of rice 

agro-industry, because both of rice and other 

products for food as well as for industrial be 

produced (Thahir et al., 2008). Rachmat et 

al. (2006) stated that, rice mills is the root, 

connecting to all production, processing, and 

also marketing of rice. This activity 

improved unhusked rice added value about 

400-600% become rice milled. In Indonesia, 

there are 108,512 units of rice milling which 

consist of 5,133 large rice mills (PPB), 

39,425 small rice mills (PPK), 35,093 rice 

milling units (RMU), 1,630 units of 

engelberg, 14,153 units of huller and 13,178 

units of polisher (Rachmat, 2012). 

Being placed at the end of rice 

production process, rice millings have a 

strategic position which to be incerased their 

efficiency and performance in order to 

increase rice production. For many years, rice 

milling yield tend to decrease. In 1970s, the 

milling yield wasabout about 70%, then 

decrased to 65% in 1985, 63,2% in 1999 and 

become 62% in 2000, and might be lower 

than 60% at the farmer level (Budiharti and 

Harsono, 2001). Rachmat (2012) stated that 

existing rice mills are working below their 

installed capacity. According to him, 

currently, rice milling were not designed and 

operated with an integrated system 

approach. Generally, milling technologies is 

still simple because not only they use old 

machinary and apply minimum milling 

configuration (one husking and one 

polishing), but also they do not have vast 

marketing network. These factors encouraged 

rice milling unit become working under their 

installed capacity. 
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The components composition of rice 

milling significantly affected on both of yield 

and rice qualities. In fact, small rice milling 

(PPK) with Husker-Polisher configuration 

could only produce 55.71% milled rice, that 

contain 74.25% head rice and 14.99% broken 

rice. While, medium-scale rice mills with 

milling configuration consist of Cleaner-

Husker-Separator-Polisher (CHSP) 

wouldproduce 59.69% milled rice, 75.73% 

head rice and 12.25% broken rice. On the 

other hand, the large rice mills with Dryer-

Cleaner-Husker-Separator-Polisher-Grader 

(DCHSPG) configuration would produce 

about 61.48% milled rice, 82.45% head rice 

and 11.97% broken. Milling yield of milled 

rice is lower than either theoretical test or 

laboratory; especially on rice mill units with 

minimum configuration. 

Budiharti and Harsono (2001) reported 

the average of milling yield produced by a 

small rice milling unit is only 61.4%, 

includes 76% of head rice. While, milling 

yield of  small rice mill built from Husker-

Separator-Polisher configuration was about 

65.8%, which 78% of it was head rice. In 

addition, the decrease of milled rice 

production and their qualities could be 

caused by aging of machines. Therefore, the 

configuration of mills rice must be refreshed 

and revitalized so that the yield and quality of 

rice milled produced, increased. 

2. MATERIALS AND METHODS 

The research was conducted in small 

rice mills belongs to Mr. Tefuri in Banyuurip 

village, Tanjung Lago sub-district, district of 

Banyuasin, Laboratory of South Sumatra 

AIAT, Laboratory of ICARD in Bogor. The 

research was started from June to September 

2016. 

The material used in these studies were 

paddy, oil and gasoline. While the equipment 

was used paddy husker, rice polisher, seed 

cleaner, separator, scales, digital scales, 

plastic bags, grain moisture tester. 

The research was arranged by 4 

treatments which is repeated by 3 times. This 

study was carried out on double-phase rice 

mill which initally applied husker-

polisher configuration. Machinary 

configuration tested: 

 

A) Husker - Polisher; 

B) Husker - Polisher1 - Polisher2; 

C) Cleaner- Husker 1- Husker2 - Polisher1 - 

Polisher 2 and 

D) Cleaner - Husker 1- Separator - Husker2- 

Polisher1 - Polisher2 

Each treatment tested 100 kg of TW 

paddy as feed. Before milling process started, 

moisture content was tested, charateristic of 

grain and date of harvesting were noted. Data 

collected include milling yield, milling 

degree, moisture content, percentage of head 

rice, broken rice, brewer, impuritie.  

a) Moisture content 

Both of grain and rice moisture content 

were measured by using an grain moisture 

tester. 

b) Milling yield 

Milling yield is measured by percentage 

of the weight of milled rice and initial weight 

of grain. 

𝑀𝑖𝑙𝑙𝑒𝑑 𝑟𝑖𝑐𝑒

=
𝑓𝑖𝑛𝑎𝑙 𝑤𝑒𝑖𝑔ℎ𝑡 𝑜𝑓 𝑟𝑖𝑐𝑒

𝑖𝑛𝑖𝑡𝑖𝑎𝑙 𝑤𝑒𝑖𝑔ℎ𝑡 𝑜𝑓 𝑔𝑟𝑎𝑖𝑛
𝑥100% 

c) The percentage of head rice, broken rice 

and brewer 

Head rice, broken rice and menir were 

separated from a 100 g samples of rice by 

using rice grader. Head rice are consisting 

both of head and broken rice which is size 

above 60% head rice. Therefor, other part of 

head rice were separated by using sieve 

which is has 2,0 mm size. Menir is the part 

which is separated by sieve, and other is 

broken rice. All of the part are weighedby 

scale in order to get percentage of head rice, 

broken rice and menir. 

d) Percentage of impurities 

100 gram samples of rice are weighed 

and then separated manually objects other 

than rice contained therein such as sand, 

gravel and chaff. 

e) Rough grains/unhusked rice 

Unhusked rice was collected by separate 

manually either grain or unhusked rice from 

a 100 g of samples. 

f) Milling degree 

Milling degree is determined by the 

method of conversion. Rice is measured the 

whiteness degree using whiteness meter. 

Value of milling degree determined by the 

percentage of whiteness converted. 
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Figure 1. Husker and polisher in Mr. Tefuri’s rice milling 

 

3. RESULTS AND DISCUSSION 

3.1 Rice Milling Machinery 

Characteristics  

The machinery in cooperator rice mill is 

quite old, yet in good condition. Machines 

characteristics are presented in Table 1.  

Table 1. Driving motor, husker, and polisher 

Equipments characteristics 

Driving motor for 

dehusking and polishing 

Tianli 50 HP, 

2000 RPM 

Husker Agrindo, 1000 

RPM 

Polisher ECHO 120 

Mr. Tefuri’s rice milling started to 

operate in late 1979. The machine is never 

been replaced however the components of 

machine have regular maintenance. The 

milling units works about 1.900 hours 

annually or operate less than 6 hours 

everyday; and produce 562.8 kg of milled 

rice/hour.  

3.2 Milling configuration testing 

Characteristic of milling yield on 

various of rice mills configuration were 

showed in Table 2. 

Table 2. Characteristics milling yield 

Treatments 
Milling 

Configuration 

Paddy 

MC 

(%) 

Rice 

MC (%) 

Milling 

yield 

(%) 

A HP 14.8 15.3 65.4 

B HPP 14.7 14.9 67.0 

C CHHPP 14.3 13.5 65.5 

D CHSHPP 14.5 14.9 67.2 

The result showed that paddy moisture 

content for each treatment has met 

qualification for milling process, because the 

value was relatively uniform and in range 

14.3 to 14.8%. Listyawaty study in 2007 

reported that paddy with 14% moisture 

content exhibited highest quality especially 

for milling yield and percentage of head rice 

compare to 12% and 16% of moisture 

content. Soemardi and Tahir (1991) 

suggested that, in milling process, the low 

milling yield and the high percentage of 

broken rice are major problems in Indonesia. 

This is due to the quality of paddy, 

determined by moisture content, as feed is 

low. Paddy is relatively soft on higher 

moisture content. Soft paddy is difficult to be 

processed thus more energy is needed to 

produce brown rice.  As the result, the broken 

rice percentage is higher. On the other hands, 

on lower moisture content, would increase 

cracked paddy and evantually lead to an 

increase of broken rice during milling 

process. Thus, paddy moisture content would 

influence milled rice quality that is produced. 

Furthermore, rice quality would determine its 

market price.     

The milling configuration test showed 

that the complete machinary configuration, 

brings a similar condition to large rice mill, 

exhibited higher milling yield than simple 

and minimum milling configuration.  The 

research showed that CHSHPP configuration 

provided the highest milling yield about 

67.2%, while milling yield in H-P 

configuration was only 65.4%. Budiharti et 

al. (2001) also said that milling yield on 

CHSP is higher than HP configuration. It is 

caused by an inclusion of paddy cleaner and 
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separator. Paddy cleaner would separate 

impurities and unwanted object from 

unhusked rice, before paddy fed into husker. 

Whilst paddy separator would apart brown 

rice from unhusked rice after dehusking 

process. Nugraha (2009) said that milling 

yield is depend on quality of unhusked rice 

fed into milling machine. High percentage of 

filled grain, low impurities and unfilled grain 

would increase milling yield. Thus, as 

unhusked rice is cleaned prior to be milled, 

the increase of milling yield could be 

achieved.  

When separator is inserted in milling 

configuration, rubber roll pressure (husker) 

could be reduced during dehusking in order 

to reduce broken rice.  This would increase 

number of unhusked rice (can reach 30-40%) 

but then the unshusked rgrain is separated by 

separator and to be fed again to husker for 

second dehusking process. Hasbullah (2011) 

reported that by inserting separator in milling 

configuration and reducing rubber roll 

pressure during dehusking would reduce 

broken rice as well as increase milling yield 

for 1.01%.  

Compare to control (HP configuration), 

milling yield would increase 1.8% on D 

configuration (C-H-S-H-P-P), moreover 

milling yield would also increase by 1.6% on 

B configuration (H-P-P), while on C 

configuration (C-H-H-P-P) milling yield 

slightly decrease for 0.1%. It might be 

because of twice dehusking process without 

adjusting and reducing rubber roll pressure. 

Additional dehusking process create more 

damage to the grain as husker is forced to 

work optimally.  

The milling yield achieved on this study 

was relatively higher than the average milling 

yield for both small rice mills and large rice 

mills which deliver milling yield for 55.71% 

and 61.48%, respectively (Tjahjoutomo, 

2004). In this study, medium quality or 

paddy and the use of double phase milling 

machines were probably the reason of the 

increase of milling yield.  Eliza and Raharjo 

(2014) stated that the milling yield were 

significantly different between double phase 

and one phase. Double pass rice mill would 

generate 3.59% milling yield higher than one 

phase rice mill, whereas no significantly 

different on rice qualities. 

3.3 Rice Qualities 

According to Soemardi and Tahir 

(1991), the quality of milled rice is important 

factor in order to determines classification of 

rice quality. Milled rice quality covers some 

criterias, ie milling yield, percentage of head 

rice, number of broken rice, and milling 

degree. All of these factors are interrelated 

during milling process. Rice qualities are 

determined by grain quality, milling degree, 

milling conditions and also characteristic of 

varieties. While, the quality of dry 

paddy/unhusked rice are affected by wet 

paddy quality and fresh handling process 

such as drying and storing. As teh result, low 

qualities of paddy would reduce the qualities 

of milled rice. Milled rice quality produced 

by various milling configuration showed on 

Table 3. 

By operating milling configuration 

consists only H-P, PPK in the area have 

generate good enough milling yield i.e. 

65.4%. However, milled rice quality 

produced is potential to be improved. This 

might be PPK is still oriented to the amout of 

rice that can be produced rather than the 

quality of the rice produced, thus milling 

process take place fast and simply rely on 

one dehusking and one polishing processes.  

 

Table 3. Rice quality produced by various types of milling configuration 

Treatments 

Characteristics of milled rice 

Head 

rice 

Broken 

rice 
Brewer 

Yellow 

damage 

grain 

Chalky 
Red 

kernel 
Impurities Kernel 

Milling 

degree 

A 49,01 47.59 1.98 0.06 0 0 0 0 90 

B 54.57 41.73 2.02 0.17 0 0 0 0 90 

C 51.39 45.28 2,23 0.1 0 0 0 0 90 

D 57.67 40.01 1.2 0.39 0 0 0 0 90 
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 The study showed that the quality of 

milled rice produced was vary by milling 

configuration. Complete milling 

configuration as in D treatment (C-H-S-H-P-

P) generated the highest milling yield and 

also showed the best rice quality that 

produced than other milling configurations. It 

can be seen from the high percentage of head 

rice and the low percentage of broken rice 

and brewer, which were 57.67%, 40.01%, 

and 1.2% respectively. Although number of 

yellow damaged grain is relative high 

compare to others (0.39%). 

The percentage of broken and brewer 

were affected by paddy moisture content. 

Minimum percentage of broken rice of 

5.96% obtained at paddy moisture content 

13.5% while percentage of brewer of 1.36% 

could be obtained at moisture content of 

paddy 12.7%. Percentage of head rice, 

broken and brewer are all influenced by 

unhusked rice moisture content during 

milling process.  

Milled rice quality obtained by this 

study has not met SNI 6128:2015 

requirements, especially percentage of head 

rice minimal of 60% and broken rice minimal 

of 35% for the lowest quality class “medium 

3”. However for other quality parameter such 

as brewer, yellow damaged grain, chalky, red 

kernel, impurities rough grain/unhusked rice 

and milling degree all milling configuration 

has able to meet the minimal requirement. 

This indicates that fresh handling of paddy in 

the area has able to produce good quality of 

grain to be milled, because those factors are 

mostly determined by fresh handling such as 

harvesting, threshing, drying and storing.  

The results of organoleptic test showed 

that rice produced by milling configuration of 

HPP (B) most preferably with a score of 3.86 

followed by treatment D (CHSHPP) with a 

score of 3.29. Based on these results, of 

course, with the condition of the rice 

produced is still possible to be accepted by 

consumers with different price range. 

CONCLUSION 

The results showed that treatment D 

(CHSHPP) gives the highest yield that is 

67.2%. In addition, the physical quality is 

also relatively better ie 57.67% head rice, 

broken rice 40.01%, brewer 1.2%, grain 

yellow/damaged 0.39% and milling degree 

90%. However, organoleptic tests showed 

that the treatment B (HPP) is more likely by 

panelists that others which has highest score 

namely 3.86. Based on these results milling 

configuration improvements are proven able 

to improve milling yield as well as the 

quality of milled rice. 
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