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Abstract

Alwan-Alsharifi , S. K., A. Arabhosseini, M. H. Kianmehr and A. M. Kermani, 2017. Effect of moisture content, 
clearance and machine type on some qualitative characteristics of rice (Tarm Hashemi) cultivar. Bulg. J. Agric. Sci., 
23 (2): 348–355

This research includes the using of two types of machines (Satake and Yanmar),under three levels of clearance between 
cylinders 0.4 , 0.6 and 0.8 mm and three levels of  moisture content 10–12%,  12–14% and 14–16%. Are considered for the 
test cracked grain percentage, brown rice percentage, husking effi ciency, head rice percentage and broken rice percentage. The 
results indicate that the  Satake type machine is signifi cantly better than the  Yanmar type machine in all studies properties. 
While clearance 0.8 signifi cant superiorly than two levels 0.4, 0.6 mm in all studies properties, In addition  moisture content 
10–12% is superior signifi cantly than two levels 12–14%, 14–16% in all studied properties. The overlap between the Satake 
type machine and grain moisture content 10–12% superior signifi cantly and also overlap between the Satake type machine and 
clearance 0.8. in all studied properties. The best results have come from the triple overlap among Satake type  machine, grain 
moisture 10–12%, and clearance 0.8 mm in all studies properties.   

Key words: machine , grain moisture, clearance, husking, quality, rice

E-mail: ahosseini@ut.ac.ir (**corresponding author), *salih_alsh1971@yahoo.com

Introduction

Rice (Oryza sativa L.) is one of the leading food crops of 
the world and is second only to wheat in terms of annual pro-
duction for food use. is crucial to food security for at least half 
the world population. New varieties with high yield potential, 
good quality and high resistance to biotic and abiotic stresses 
are needed in order to meet the demand for more food arising 
from the rapid human population growth and concurrent de-
crease in arable land (Lee, 2015). Reported that brown rice with 
15 and 17% moisture contents has relatively higher values for 
all quality tests as compared to those of the other rice samples 
with the exception of cracked brown rice ratio. The cracked 
brown rice ratio increased with the increase in moisture con-
tent (p <0.05), whereas hardness of the brown rice decreased 
with the increase in moisture content (p < 0.05). These results 

suggest that paddy rice with 15–17% moisture content produce 
high quality brown rice (Al Maamouri et al., 2008). Studied the 
effect of moisture content on the rice breakage during the mill-
ing process the samples  used are with moisture content of 12 to 
16% and concluded that rice breakage decreased with decrease 
of paddy moisture (Jia et al., 2005). The principal constituent 
of brown rice is the starch, whose properties are higher hard-
ness and brittleness of brown rice with low moisture content, 
which is easy to appear the crack and broken rice during the rice 
milled. Moreover, the rice with a low glabrous degree,as the 
similar reason, also causes the energy consumption increasing 
(Chung et al., 2003). Explored that the comparison of milling 
effi ciency factors between experimental results and simulation 
results. The differences of hulling effi ciency, milling effi ciency, 
milled paddy recovery between experiment and simulation are 
0.4, 0.7, 0.4%, respectively. Although the simulation results are 
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a little lower than experimental ones, they are close. The ma-
terials produced in the processes of simulation are compared 
with those in experiment (Shoughy, 2008 ). Concluded that 
the brown rice whose moisture content was 12.5%, was used 
as raw material. The brown rice was grouped,then moisturized 
differently and milled. While milling, the energy consumption, 
the rate of broken rice and the crack rate were tested. It is con-
fi rmed that the stress crack owing to the moisture added to the 
brown rice can be avoided when the moisture amount added 
once is limited to no more than 1.5%. It is also proved that the 
energy consumption can be reduced, the yielding rate of rice 
can be increased and the quality of rice can be improved (Al 
Sharifi  et al., 2010). Have showed that broken grain size which 
is less than a quarter of the length of the pill and back are due 
to several factors, including the organization of machine and 
moisture  grain during the manufacturing stage in addition to 
the mechanical stresses experienced by the grain harvest in the 
pre-manufacturing stage.

Materials and Methods 

The experiment has been carried out in the laboratory of 
Tehran University in season of 2014–2015 using two types 
of hulling machines experiment (Satake and Yanmar) (Figure 
I and II) is a main factor are under three grain moisture lev-
els 10–12%, 12–14% and 14–16%.The secondary factors are 
three clearance levels 0.4, 0.6 and 0.8 mm which are under 
secondary factors, random samples are taken paddy cultivar 
(Tarm Hashemi) by probe and collected on a form of heaps 
and the number of heaps  are six. Each heap weight 160 kg, 
according to the method used by (Alshrifi  et al., 2009). Paddy 
is cleaned to remove all exotic matters,broken and immature 
grains using sieves. Then the random samples are taken from 
per heaps weight 1000 gm. The initial moisture content of 
paddy grain is determined by oven drying methods at 103°C 
for 48 h according to the method used by (Sacilik et al., 2003). 
The paddy is kept in an oven at temperature of 43°C and mon-
itored carefully of Tarm Hashemi cultivar when determining 
the moisture content of grain 14-16% the sample is taken and 
place in Precision divider to get a sample of weight 200 gm, 
then the samples are carefully sealed in polythene bags. Then 
organization of the Satake type machine on clearance between 
cylinders 0.8 mm and speed 4.7 m\sec. This sample which 
weight 200 g is placed in the Satake type machine to remove 
the husk from paddy grain (Figure I). 

After taking out the sample from the machine, it is placed 
in cylindrical insulation device of satake type,will operating 
time which is adjusted for 2 minutes and the angle of inclina-
tion is 25 degree isolate the broken and full grain for  all size. 
The following indicators are calculated:

Percentage of cracked grain 
Overexposure of mature paddy to fl uctuating temperature 

and moisture conditions leads to development of fi ssures and 
cracks in individual kernel. Cracks in the kernel are the most 
important factor contributing to rice breakage during mill-
ing. This results in reduces milled rice recovery and head 
rice yields. Equation (1) (Ali et al., 2006)

          WcgPcg = ––––×100, (1)
          WS

where: Pcg is proportion of cracked grain (%), Wcg is weight 
cracked grain (g) and WS is weight sample used (g).

Fig. I. The machine (type Satake) which is used 
for hulling paddy

Fig. II. The machine (type Yanmar) which is used for 
hulling paddy
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Percentage of brown rice 
The Equation (2) represents the amount of grain produced 

by the process of husking which included percentage of break-
age and percentage of cracked grain (Alwakel 1999):

           WbrPobr = ––––×100, (2)
           WS

where: Pobr is percentage of brown rice (%), Wbr is weight of 
brown rice (g) and WS is weight of rice sample used (g).

The husking effi ciency 
The husking effi ciency is determined by using Equation 

(3) (Minaei et al., 2007):
         WS – WRUPE = ––––––––×100, (3)
             WS

where; PE is the husking effi ciency (%), WRU is weight of paddy 
unhuskinged (g) and WS is weight of paddy sample used (g).

Precentage of  head rice
Equation (4) represents the amount of head rice resulting 

from the husking  process and is free of broken grains (Ali et 
al., 2007).

          WFgPFg = ––––×100, (4)
          WS

where: PFg is the proportion of whole grain (%), WFg is 
weight head rice (g) and WS is weight of rice sample used (g).  

Proportion of breakage rice:
The Equation (5) is used to calculate the percentage of 

the head rices and brokens in the separation process of the  
broken rice from the whole grains (Gbabo et al., 2014)

          WbrPbr = ––––×100, (5)
          WS

where Pbr is the proportion of breakage rice (%), Wbr is the 
weight of breakage grain (g) and WS is the weight of rice 
sample used (g).

Then by repeating the same method and measurements of 
the previous using of the Satake type machine, grain moisture 
content 12–14%, 14–16% and clearances 0.6, 0.4 mm and three 
replications for paddy cultivar (TH). Then by repeating the 
same steps and all accounts using of  the Yammer type machine 
and each moisture content of grain and each clearance . Results 
are analyzed statistically using the design C R D and tested the 
difference among treatment each factor according to the test 
LSD less signifi cant difference 0.05 (Alsahoeke et al., 1990) . 

Results and Discussion

Cracked grain 
Table 1 shows the infl uence of the type of machine, clear-

ance, and grain moisture on the percentage of cracked grain 
%. The results indicate that increasing the clearance between 

Table 1 
The effect of machines types, clearance and grain moisture on percentage of cracked grain %

 The overlap  between Machines , Grain Moisture and Clearance
Machines Grain Moisture Clearance between cylinder The overlap 

between Machines 
and Moisture

0.4 0.6 0.8

Yanmar  10-12% 5.569 4.312 3.693 4.525
 12-14% 6.585 5.930 4.910 5.833
 14-16% 6.924 5.600 4.867 5.797

Satake  10-12% 4.768 4.079 3.007 3.951
 12-14% 6.180 5.473 4.083 5.245
 14-16% 6.544 5.937 4.468 5.650

L.S.D=0.05  0.274 0.158
Average of Clearance 6.107 5.222 4.171
L.S.D=0.05 0.112   
Machines The overlap between Machines and Clearance Average of Ma-

chines
Yanmar 6.384 5.281 4.490 5.385
 Satake 5.830 5.163 3.853 4.949
L.S.D=0.05 0.158 0.091
Grain Moisture The overlap between Grain moisture and Clearance Average  of Grain 

moisture

10-12% 5.168 4.196 3.350 4.238

12-14% 6.419 5.702 4.496 5.539
14-16% 6.734 5.769 4.668 5.723
L.S.D=0.05 0.194 0.112
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cylinders leads to decrease the cracked grain percentage, and 
the results are 6.107, 5.222 and 4.171% respectively. Because 
the low pressure on the grain in the husking chamber hence 
decrease cracked grain percentage  with increased clearance 
between cylinders. These results are consistent with the re-
sults that gained by (Lee, 2015). As for the increasing the grain 
moisture leads to increasing of the cracked grain percentage, 
and the results are 4.238, 5.539 and 5.723% respectively. This 
is due to the fragility of the rice grains and increasing the pres-
sure, this leads to increase the percentage of cracked grain 
with grain moisture increase. This is consistent with (Ali et 
al., 2006). However the Satake type machine is signifi cantly 
better than the Yanmar type machine and the results are 5.385 
and 4.949% respectively. This is due to the effi ciency and en-
gineering design of the machine and fi nishing the works with 
less time as compared the Yanmar type machine. The levels of 
the  brown rice percentage  at different conditions is shown in 
Figure 1 for two machines, moisture content and clearance.

Percentage of brown rice 
The infl uence of the type machine,clearance and  moisture  

content on the brown rice percentage. At moisture content of 
10 to 12% has the  highest brown rice percentage of 82.158%, 

and moisture content of 14 to 16% has the lowest brown rice 
percentage of 80.889. from Table 2 it is indicated that the Sa-
take type machine is signifi cantly better than the Yanmar type 
machine. The results which get to are 81.307 and 81.723% re-
spectively. This is due to there is positive relationship between 
percentage of raw rice and percentage of Palea and Lemma. 
when used  the Satake type machine as compared the Yanmar 
type machine. These fi ndings are consistent with the fi ndings 
of  Jia et al. (2005). Increasing the clearance between cylinders 
leads to increase the percentage of brown rice , and the results 
are 80.937 , 81.552 and 82.080 % respectively. This is due to 

Table 2 
The effect of machines types, clearance and grain moisture on percentage of brown rice %

 The overlap  between Machines, Grain Moisture and Clearance
Machines Grain Moisture       Clearance between cylinder The overlap 

between Machines 
and Moisture

0.4 0.6 0.8

Yanmar  10-12% 81.087 81.976 82.525 81.863
 12-14% 80.988 81.507 81.911 81.469
 14-16% 80.125 80.630 81.014 80.590

 Satake  10-12% 81.997 82.387 82.976 82.453
 12-14% 81.035 81.501 81.992 81.509
 14-16% 80.953 81.309 81.819 81.206

L.S.D=0.05 0.176 0.102
Average of  Clearance 80.937 81.552 82.040
L.S.D=0.05                          0.072 
Machines The overlap between Machines and Clearance Average of Ma-

chines
Yanmar 80.733 81.371 81.817 81.307
Satake 81.174 81.732 82.262 81.723
L.S.D=0.05  0.102 0.058
Grain Moisture The overlap between Grain moisture and Clearance Average of  Grain 

moisture

10-12% 81.542 82.182 82.750 82.158

12-14% 81.012 81.504 81.952 81.489
14-16% 80.281 80.969 81.417 80.889
L.S.D=0.05  0.125 0.072
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Fig. 1. The effect of grain moisture and clearance on the 
percentage of cracked grain for two machines 



352 Salih K. Alwan Alsharifi ; Akbar Arabhosseini; Mohammad H. Kianmehr; Ali M. Kermani

milling process quality with increasing clearance among cylin-
ders hence decreased percentage of raw rice .These results are 
consistent with the results that gained by (Shoughy, 2008) . The 
best results  82.976% have come from the triple overlap among 
Satake type machine, grain moisture 10-12%, and clearance 0.8 
mm. The levels of the  brown rice percentage  at different condi-
tions is shown in Figure 2 for two machines, moisture content 
and clearance.

The husking effi ciency
The infl uence of  the type  machine,clearance and  mois-

ture  content on the husking effi ciency. At clearance be-
tween cylinders 0.4 mm has the  highest husking effi ciecy 
of 84.490%, and clearance between cylinders 0.8 mm has 
the lowest husking effi ciency of 81.764%. From Table 3 it 
is indicated that the Satake type machine is signifi cantly bet-
ter than the Yanmar type machine. The results which get to 
are 84.589 and 82.494% respectively .This is due that of the 
machine fi t required volume of work hence increasing the 
husking effi ciency as for Satake type machine and decrease 
the cylinders. These results are consistent with the results 
that gained by (Mineai et al., 2007). As for the increasing the 
grain moisture leads to decreasing of the husking effi ciency, 

and the results are 85.336, 83.578 and 81.711% respectively, 
with the increase percentage 2.1 and 2.3% respectively. This 
is due to the non-use of energy available to the entire ma-
chine , due to blockage of the cavities of the machine when 
increasing the moisture content of grain hence decreasing 
the husking effi ciency. This is consistent with (Chung et al., 
2003). The best results 87.936% have come from the triple 
overlap among Satake type machine, grain moisture 10-
12%, and clearance 0.8 mm. The levels of the  brown rice 
percentage  at different conditions is shown in Figure 3 for 
two machines, moisture content and clearance.
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Fig. 2 The effect of grain moisture and clearance on the 
percentage of brown rice for two machines 

Table 3 
The effect of machines types, clearance and grain moisture on husking effi ciency %

 The overlap  between Machines ,Grain Moisture and Clearance
Machines Grain Moisture       Clearance between cylinder The overlap be-

tween Machines 
and Moisture

0.4 0.6 0.8

Yanmar  10-12% 86.822 84.045 82.237 84.368
 12-14% 84.175 82.092 80.134 82.134
 14-16% 82.972 80.420 79.551 80.981

 Satake  10-12% 87.936 86.680 84.297 86.304
 12-14% 86.884 84.526 83.653 85.021
 14-16% 84.148 82.462 80.716 82.442

L.S.D=0.05                                                  0.142 0.082
Average  of Clearance 85.490 83.371 81.764
L.S.D=0.05 0.058 
Machines The overlap between Machines and Clearance Average of Ma-

chines
Yanmar 84.656 82.186 80.641 82.494
 Satake 86.323 84.556 82.888 84.589
L.S.D=0.05 0.082 0.047
Grain Moisture The overlap between Grain moisture and Clearance Average of  Grain 

moisture

10-12% 87.379 85.363 83.267 85.336

12-14% 85.530 83.309 81.894 83.578
14-16% 83.560 81.441 80.133 81.711
L.S.D=0.05                                                    0.101 0.058
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Percentage of head rice
Table 4 shows the infl uence of the type of machine, clear-

ance, and grain moisture on the head rice percentage. The results 
indicate that the Satake type machine is signifi cantly better  than 
the Yanmar type machine. The results that gained it are 70.341 
and 68.224 % respectively. This is due to decrease broken rice  
when using of  Satake type machine as compared with Yanmar 
type machine which gives highest percentage of breakage hence 
decrease head rice percentage. These results are consistent with 
the results that gained by (Ali et al., 2007). Increasing the clear-
ance between cylinders leads to increase the percentage of head 

rice, the results are 66.620, 69.361 and 72.332% respectively. 
Because increasing the percentage of breakage with the de-
creasing clearance between cylinders and refl ected negatively 
on the ratio of head rice. These results are consistent with the 
results that gained by (Alsharifi , 2010). As for the increasing 
the grain moisture leads to the decreasing  of the percentage of 
head rice,and the results are 71.992, 68.959 and 66.896% re-
spectively. This is due to the increasing of broken grains, bran 
as well as ratio of cracked grain leads to decrease the percent-
age of head rice. This is consistent with (Ali et al., 2007). The 
best results 75.770% have come from the triple overlap among 
Satake type machine, grain moisture 10-12%, and clearance 0.8 
mm. The levels of the  head rice percentage at different condi-
tions is shown in Figure 4 for two machines, moisture content 
and clearance.

Percentage of breakage grain
Table 5 shows the percentage of the broken rice of two 

machine types at different levels of moisture and clearance 
between cylinders. The results showed signifi cant effects of 
difference in moisture content on breakage percentage. In-
creasing the moisture content achieved increase in breakage 
percentage which is 5.928% .Where as the highest break-
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Fig. 3 The effect of grain moisture and clearance on the 
husking effi ciency for two machines 

Table 4
Effect of machines types, clearance and grain moisture on percentage of head rice %

 The overlap  between Machines, Grain Moisture and Clearance
Machines Grain Moisture Clearance between cylinder The overlap be-

tween Machines 
and Moisture

0.4 0.6 0.8

Yanmar  10-12% 67.785 71.463 73.432 70.900
 12-14% 65.390 67.675 70.787 67.951
 14-16% 63.265 66.034 68.164 65.821

 Satake  10-12% 70.312 73.171 75.770 73.084
 12-14% 67.834 69.396 72.673 69.968
 14-16% 65.133 67.448 71.332 67.971

L.S.D=0.05 0.361 0.208
Average  of Clearance 66.620 69.198 72.029
L.S.D=0.05                           0.147
Machines The overlap between Machines and Clearance Average of  Ma-

chines
Yanmar 65.480 68.391 70.801 68.224
 Satake 67.760 70.005 73.258 70.341
L.S.D=0.05 0.208 0.120
Grain Moisture The overlap between Grain moisture and Clearance Average of  Grain 

moisture

10-12% 69.049 72.317 74.611 71.992

12-14% 66.612 68.536 71.730 68.959
14-16% 64.199 66.741 69.748 66.896
L.S.D=0.05 0.255 0.147
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age percentage accompanied 8.261%. This is due to low the 
effort damocles on grains when using Satake type machine 
as compared with Yanmar type machine. with high increase 
because the ease grain fl ow, lead to increase the proportion 
of  breakage grain , with increased moisture content. This is 
consistent with ( Almaamouri et al., 2008). Increasing the 
clearance between cylinders leads to decrease the breakage 
percentage of the machine, and the results are 8.210, 7.132 
and 5.839%respectively. However the Satake type machine 
is signifi cantly better than the Yanmar type machine. The re-

sults that gained it are 6.433 and 7.687% respectively. The 
percentage of breakage increased 19.4% .The reason for 
this is effi ciency and type of machine as well as their abil-
ity to perform the requested operation. These fi ndings are 
consistent with the fi ndings of (Gbabo et al., 2014). The best 
results 4.199% have come from the triple overlap among 
Satake type machine, grain moisture 10-12%, and clearance 
0.8 mm. The levels of the broken rice percentage at different 
conditions is show in Figure 5 for two machines, moisture 
content and clearance. 
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Fig. 4 The effect of grain moisture and clearance 
on the head rice percentage for two machines 

Table 5 
The effect of machines types, Clearance and Grain moisture on proportion of breakage  rice %

 The overlap  between Machines ,Grain Moisture and Clearance
Machines Grain Moisture       Clearance between cylinder The over-

lap between 
Machines and 
Moisture

0.4 0.6 0.8

Yanmar
 10-12% 7.733 6.201 5.380 6.438
 12-14% 8.939 7.902 6.214 7.685
 14-16% 9.836 8.996 7.983 8.938

 
 Satake

 10-12% 6.917 5.137 4.199 5.418
 12-14% 7.022 6.631 5.237 6.297
 14-16% 8.811 7.924 6.019 7.585

L.S.D=0.05                                              0.203 0.117
Average of  Clearance 8.210 7.132 5.839
L.S.D=0.05                     0.083  
Machines The overlap between Machines and Clearance Average of 

Machines
Yanmar 8.836 7.700 6.526 7.687
 Satake 7.583 6.564 5.152 6.433
L.S.D=0.05                                                0.117 0.086
Grain Moisture The overlap between Grain moisture and Clearance Average  of 

Grain moisture

10-12% 7.325 5.669 4.789 5.928

12-14% 7.981 7.267 5.726 6.991
14-16% 9.324 8.460 7.001 8.261
L.S.D=0.05                                    0.143 0.083
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Fig. 5 The effect of grain moisture and clearance on the 
broken rice percentage for two machines 
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Conclusions

The Satake type machine is signifi cantly better than the 
Yanmar type machine ,the grain moisture content 10-12% su-
perior signifi cantly on the two levels 12-14%, 14-16% and the 
clearance between cylinders 0.8 mm superior signifi cantly on 
two clearance 0.4 , 0.6 mm in all studied properties. The over-
lap between the Satake type machine and moisture content 
10-12% superior signifi cantly. And also overlap between the 
Satake type machine and clearance is 0.8 mm, as compared 
the overlap of the Yanmar type machine with  moisture con-
tent and clearance between cylinders in all studied properties. 
The best results have come from the triple overlap between 
Satake type machine, grain moisture (10-12%), and clearance 
0.8 mm.  

Recommendations
The present recommends to carry out future studies using 

other of machinery types and other varieties of paddy. 
Conduct other organizations on machine and  the moisture 

content of grain to know their effect on the qualitative  charac-
teristics of paddy.
Acknowledgements

Acknowledgments to the engineering staff at Tehran Uni-
versity to a helping hand in the completion the research. 

The research unsheathed from ph.D. thesis for the fi rst re-
searcher

References

Ali, .A. L. and R. Shatti, 2006. The impact of harvest dates in the 
manufacturing qualities in some varieties of rice. Journal Al Fatih, 
1 (26): 97-112.

Ali, S. Z. and K. R. Bhattacharya, 2007. Comparative properties of 
beaten rice and parboiled rice. LWT-Food Sci Technol, 9: 11-13.

AL-Maamouri S. A. and S. K. Al-Sharifi , 2008. Studies effect dif-
ferent types of machine crunches and bleaching on the rice ker-
nels varieties Anbbar 33 and Abasiya. Journal of the University of 
Babylon, 17.1.134-153.

Alsahoeke, M. M. and M. Creama, 1990. Applications of deisgn and 
analysis of experiment. Baghdad University, College of Agricul-
ture, Ministry of Education and Scientifi c Research, pp. 69-88.

Al Sharifi , S. K. A., 2010. Effect of different husking and whitening 
machines to rice kernel varieties Abasiya and Mushkhab 1 for both 
seasons 2006, 2007. Euphrates Journal of Agriculture Science, 2 
(3): 124-143.

Al Sharifi , S. K. and A. S. Mousa, 2009. Study of some qualitative 
characteristics to two varieties of rice, Journal of the University of 
Babylon, 17 (1): 121-141.

Al Wakel, A. A. K., 1999. Changes in the changes in the rice oil during 
storage and its relationship with fl avor. Master Thesis, College of 
Agriculture, Baghdad University.

Chung, J. H. and Y. B. Lee, 2003. Simulation of a Rice Mill Process. 
Biosystems Engineering, 86 (2): 145-150.

www.sciencedirect.com
Gbabo, A. and B. Ndagi, 2014. Performance evaluation of a rice mill 

developed in NCRI. International Journal of Engineering Re-
search, 3 (8): 482-487.

Jia, F. G., J. F. Nan and S. G. Bai, 2005. Designing of the coun-
tercurrent circuit moisture conditioner [J]. Journal of Agricultural 
Mechanization Research, (2): 113-116.

Lee, S. J., 2015. Effect of quality characteristics on brown rice pro-
duced from paddy rice with different moisture contents. Journal 
of the Korean Society for Applied Biological Chemistry, 56 (3). 

http://www.researchgate.net
Minaei, S., M. R. Alizadeh, M. H. Khoshtaghaza and T. Tavakoli, 

2007. Effects of de-awning and moisture content on husking char-
acteristics of paddy in rubber-roll husker. American- Eurasian J 
Agric & Environ Sci., 2 (1): 01-05.

Sacilik, K., R. Ozturk and R. Keskin, 2003. Some physical prop-
erties of hemp seed. Journal of Biosystems Engineering, 86 (2): 
191-198.

Shoughy, M. I.., 2008. Effect of pre-conditioning treatments on some 
milling characteristics of brown rice. Biological Engineering. Misr 
J. Ag. Eng., 25 (3):1041-1054.

Received May, 15, 2016; accepted for printing March, 2, 2017



From the beginning of 1995 the Agricultural Academy in Bulgaria is publishing Bulgarian Journal of Agricultural 
Science (BJAS) - the first agricultural scientific journal in Bulgaria for fundamental and applied researches, pub-

lished entirely in English language, and one of the few such journals in Central Europe.
Bulgaria is an agricultural country with traditions and long standing experience in the development of agrarian 

science and production. BJAS, printing in English, in accordance with international standards, provides possibili-
ties for Bulgarian agricultural science to enter adequately into the worlds scientific field, to find its place in reviews, 
abstracts and electronic means for processing and transfer of scientific information. Besides scientific articles pro-

vided in Bulgarian universities and research institutes, BJAS publishes also articles from Eastern Europe and other 
countries all over the world. The Editorial board of the journal includes prominent scholars from United Kingdom, 

Belgium, Slovenia, Italy, Poland, Hungary, Germany, Greece, Czech Republic and Bulgaria.

THE JOURNAL IS INDEXED BY:
Abstr. Hyg., AgBiotech, Agri. Eng. Abstr., Anim. Breed. Abstr., Bio-Contr. News & Info.,

Crop Physiol. Abstr., Dairy Sci. Abstr., Field Crop Abstr., Food Sci. & Tech. Abstr., Forest Abstr., HelminthoL 
Abstr., Herb. Abstr., Hort. Abstr., IMS Atomind., Ind. Vet., Irr. & Drain. Abstr., Maize Abstr., Nutr. Abstr.,’Ornam. 
Hort., Pig News & Info., Plant Breed. Abstr., Plant Gen. Res. Abstr., Plant Grow. Reg. Abstr., Postharvest, Potato 

Abstr., Poult. Abstr., Rev. Appl. EntomoL, Rev. Med. & Vet. Mycol., Rev. Plant Path., Rice Abstr., Seed Abstr., Soils 
& Fert, Soybean Abstr., Triticale Abstr., Vet. Bull., Weed Abstr., World Ag. Econ. & Rur. Soc. Abstr. 

Editorial Board of BJAS
Contact address: Bulgarian Journal of Agricultural Science

125, Tsarigradsko shosse Blvd.; Bl. 1, Room 214, 1113 Sofia, Bulgaria
e-mail: bjas_sb@abv.bg

NOTE TO CONTRIBUTORS
Types of papers, published in the journal:
- papers reporting results of original research
- short communications
- reviews
- A detailed Guide for authors is printed in the first issue to appear each year (see the web page of BJAS).
Acceptance of manuscripts
After the receiving the opinions of the Editorial board expert, the editor-in-chief decides on acceptance of the articles, 

necessary corrections or revisions. The day the manuscript reaches the Editorial Secretariat for the first time is given upon 
publication as the date of receipt; the day of the editor-in chief decision is given as the date of acceptance for printing.

Text
(a) The manuscript should begin with an abstract of not more 250 words or 10% of the paper
(b) The first page should include the title, author’s names and their affiliations                                          
(c) The text should include Introduction, Materials and Methods, Results, Discussion, Conclusion, Acknowledgements 

(if any) and References
References
(a) The references in the text should be cited as the name of the first author plus “et al.”, followed by the year of pub-

lication
(b) The reference list should be in alphabetical order
Tables
(a) The tables should be as simple and as few as feasible for the presentation of the essential data. They should be in 

Word or Excel program and in separate files, not in the text
(b) Explanations essential to the understanding of the table should be given at the bottom marked in an appropriate 

way
Electronic manuscripts
Your disk should be submitted to the editorial secretariat or the article should be send by e-mail
The preferred word-processing packages are Word, WINDOWS

From the beginning of 1995 the Agricultural Academy in Bulgaria is publishing Bulgarian Journal of Agricultural
Science (BJAS) - the fi rst agricultural scientifi c journal in Bulgaria for fundamental and applied researches, published

entirely in English language, and one of the few such journals in Central Europe.
Bulgaria is an agricultural country with traditions and long standing experience in the development of agrarian

science and production. BJAS, printing in English, in accordance with international standards, provides possibilities
for Bulgarian agricultural science to enter adequately into the worlds scientifi c fi eld, to fi nd its place in reviews,

abstracts and electronic means for processing and transfer of scientifi c information. Besides scientifi c articles provided
in Bulgarian universities and research institutes, BJAS publishes also articles from Eastern Europe and other

countries all over the world. The Editorial board of the journal includes prominent scholars from Germany, Spain, Italy, 
Bulgaria, Great Britain, Romania, Greece, Turkey, Iran, China, Japan.



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


