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«Studies on milling outturn of paddy varieties using rubber roll sheller
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Abstract: Paddy varieties namely ADT 41 and Basmati (extra long slender), CO 45
and ADT 38 (long slender), CO43 and improved white ponni (medium slender) grains
were dried under sun drying, shade drying and hot air drying at 30,40,50 and 60'C
to the moisture-content in the range of 12-14% w.b. They were shelled by using rubber
roll sheller in order to increase the head rice recovery and milling outturn. The
observations concluded that the time required for drying of extra long slender and
long slender paddy variefies were comparatively lesser than medium slender varieties.
The breakage was significantly higher in extra long and long slender varieties, From
the milling results, it was found that the milling outturn and head rice recovery were
significantly higher in shade dried paddy varieties. It was also observed thatl, as drying
femperature was increased to 60°C the percentage of broken rice increased.
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Introduction

The milling outturn of paddy depends
on various factors such as variety, percentage
of matured grains, moisture content, drying
methods and milling techniques. The average
outturn of rice for huller is 62-64% with 25-
30% broken, resulting only 50% of the whole

ricefhead rice due to friction and heat developed.

by huller. But by using the rubber roll sheller,
the milling out tumm and percentage of head
rice recovery can be increased (Adhikaranaike
et al. 1988; Indudhar Swamy and Bhattacharya,
1979). Hence evaluating a suitable drying condition
to reduce the breakage loss during milling of
raw paddy varieties will be highly useful to
increase the outturn and percentage of the head
rice in milled rice,

Materials and Methods

Six varietics of paddy grains viz. 'ADT 41'
and 'Basmati' (extra long slender), 'CO 45" and
'ADT 38' (long slender), 'CO 43" and improved
‘white ponni' (medium slender) were dried under
various drying methods viz. sun drying, shade
drying and hot air drying at 30,40,50 and
60°C to the moisture content in the range of
12-14% w.b. (Scjwan and Kaplan, 1990;
Kulshrestha er al. 1992), The dricd grains were
shelled by using & rubber roll sheller and polished

in a lab model horizontal polisher. From the
milled rice, the milling outturn and percentage
of head rice and broken rice were statistically
analyzed.

One kg of raw paddy in each variety
was taken and dried under various drying methods
as follows.

Sun drying : All the six varieties of
paddy grains were dried under sun drying from
8.30 to 11.30 a.m. and 2.00 to 4.00 p.m.
regularly. Then in the night, the grains were
heaped for moisture equalization.

Shade drying of paddy varieties was carried
out by drying in shade without heaping during
the month of April to May.

Hot air drying of paddy grains was carricd
out by using mechanical cross flow drier. The
drying air temperature was set as 30,40,50
and 60°C, Paddy grains were tempered for 12
hours when the moisture content reached in
the range of 17-18%.

In all the above treatments drying was
carried out (ill the moisture content of the
grain reached in the range of 12-14% w.b (Lee
and Son, 1989).
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‘Fable 1. Drying characleristics of extra long slender paddy varieties
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I
ADT 41 Basmali
Treatments Final Final Drying Final Final D{!'f"ﬂ
weight  moisture time weight  moisture  tme
(z) content h (g) conlent h
% (wb) % (wh)
T,- Sun drying 904.0 12.94 9.0 899.6 13.01 9.0
T, - Shade drying 905.6 13.28 14.0 901.7 13:12 14.0
T, - Hot air drying at 30°C 9064 13.17 9.0 899.6 13.51 10.0
T,-40°C 904.0 12.94 70 900.4 13.09 8.0
T, - 50°C 903.2 12.86 5.0 903.2 13.36 5.0
T, - 60°C 905.2 12.61 4.0 902.8 13.32 4.0
Table 2. Drying characteristics of long slender paddy varieties
CO45 ADT 38 |
Treatments Final Final Drying Final Final  Drying
weight  moisture time weight  moisture  lime
(g) content h () content h
%o (wh) % (wh)
T,- Sun drying 920.4 12,64 10.0 920.0 13.14 100
T, - Shade drying 920.0 12.6 12.0 921.2 13.26 120
T,- Hot air drying at 30°C ~ 919.2 1247 9.0 918.4 12.99 9.0
T,-40°C 918.8 12.43 7.0 916.8 12.84 7.0
T,- 50'C 915.2 12.1 5.0 911.0 12.34 50
T, - 60'C 918.0 12.35 4.0 919.6 13.10 4.0

Table 3. Drying characteristics of medium slender paddy varieties

Co43 Improved White Ponni
Treatments Final Final Drying Final Final  Drying
weight  moisture time weight  moisture  time
(z) content h () content h
% (wh) % (wh)
T,- Sun drying 960.8 12.61 9.0 916.9 13.0 8.0
T, - Shade dryiqg 006.4 12.6 13.5 917.6 12.8] 13.0
T, - Hot air drying at 30°C 907.2 12.79 9.0 917.2 12.77 a5
T,-40°C 906.4 12.6 70 914.4 12.5 8.0
T, -50'C 904.8 12.46 5.00 914.8 12.54 5.0
T, - 60°C 9024 1223 40 916.4 12.7 4.0

From the dried paddy grains, under each
treatment, three samples of 250 g each were
taken for milling with lab model rubber roll
sheller. While shelling the gap between the
rollers was adjusted based on the thickness
of paddy varieties (BIS, 1990). The total milling
consisted of two operations viz. dehusking and

polishing. The unshelled paddy was manuall
separated from brown rice after dehusking, Th
Sﬂmplﬂ. of clean bmwn Hce werp IhEI] Pﬂlishﬁi
(3-5%) in 2 horizontal rice polisher, The millin;
outturn was the total milled rice obtained witl
respect to cleaned paddy, whereas the heas
rice outturn was the amount of full rige obtaine
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Table 4. Milling outturn of paddy varieties (%)

Treatments Variety T-mean
ADT4] Basmati CO45 ADT38 CO43  White
: Ponni
T,- Sun drying 70.0 70.2 704 70.5 71.0 712 7055
T Shade drying 703 70.5 70.9 71.0 713 71.25 70.87
T Hot air drying at 30°C  70.15 70.6 709 71.17 71.5 T1.5 70.97
T 40°C 70,12 70.4 70.3 711 714 71.2 70,75
T 50°C 70.10 70.1 70.3 71.12 71.3 71.0 70.65
T, - 60°C 700 701 700 709 711 710 7050
V mean 70.1 70,3 7048  70.96 71.26 7119 7071
Treatment CD 5% = 0.200 Variety CD 5% = 0.200 CD 1% = 0.227 CD 1% = 0.227
Table 5. Percentage of head rice recovery in milled rice
Treatments Variety T-mean
‘ ADT41 Basmati CO45 ADT38 CO43  White
Ponni
T, Sun drying 81.2 81.3 82.7 825 84.13 843  .82.68
1‘ Shade drying 83.2 83.4 85.5 85.7 86.5 86.3 83.10
HDI: air drying at 30°C 8393 B83.80 857 85.9 86.77 86.7 85.46
I’ 8333 831 8503 8523 855 8623 8473
T 5{]"{3 828 82.9 83.6 83.8 86.07 86,03 84.20
T - 60°C 797 799 8103 8113 8313 8333  §1.37
vV mean 82.36 82.4 8392 B4.04 85.35 85.48 83.92
Treatment CD 5% = 0.186 Variety CD 5% = 0.186 CD 1% = 0.258 CD 1% = 0.258

¥,

by milling with respect to total milled rice
and expressed in percenfage. The percentage
of head rice was determined manually and
reported.

Results and Discussion
Drying characteristics of extra long slender varieties
The initial moisture content of 'ADT 41
and 'Basmati’ grains was found as 21.3 and
21.8 per cent, respectively. The time taken
for drying of 'ADT41' and 'Basmati' under
sun drying was 9h, in shade drying-14h,
hot air drying at 30°C-9h and 10h, at 40°C-
7h and 8h, respectively, Then these varicties
were also dried at 50°C and 60°C for 5h
and 4 hours, respectively to reach the moisture
content in the range of 12-14 per cent. The
results are shown in Table 1.

Drying characteristics of long slender varieties

The initial moisture content of 'CO 45’
and 'ADT 38' grains were found as 20.2 per

cent and 20.1 per cent, respectively. The lime
taken for drying of long slender paddy varieties
under sun drying, shade drying, hot air drying
at 30°C, 40°C, 50°C and 60°C was 10 h, 12k,
Oh, 7h, 5h, and 4 hours, respectively for
both 'CO 45' and 'ADT 38' paddy varicties shown
in Table 2.

Drying characteristics of medium slender varieties

The initial moisture content of 'CO43'
and improved 'white ponni' was found as 20.8
per cent and 20.5 per cent, respectively. The
time taken for drying of 'CO 43" and improved
'white ponni' under sun drying was 9h and
8 h, shade drying 13.5h and 13 h, hot air
drying at 30°C-9h and 9.5h and at 40°C-
7h and 8h, respectively. The time taken at
S0¢C and 60°C for both 'CO43' and 'white
ponni' paddy varicties is shown in Table 3.

From the drying rate, it was observed
that, the time taken for drying medium siender
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varictics were higher than long and extra long
slender varicties. But the time laken for drying
at 50°C and 60°C was 5 hours and 4 hours,
respectively irrespective of the paddy varieties.

Milling outturn of paddy varieties

Milling outturn of paddy varictics was
analyzed using Randomized Block Design (RBD)
and shown in Table 4. From the analysis, it
was observed that, among the treatments the
milling outturn was significantly higher in hot
air dried paddy varicties at 30°C followed by
shade drying and drying under hot air drying
at 40°C. But the variations in the milling outturn
were found insignificant by drying at 50°C,
60°C and sun drying (Suresh Prasad, 1988).

Among the paddy vareties, the milling
outturn was significantly higher for the medium
slender (CO 43-71.26% and white ponni-71.19%)
compated to long slender (CO 45-70.48% and
ADT 38-70.96%) and extra long slender (ADT 41-
70.1% and Basmati-70.3%) paddy varieties.
Between long slender varieties the milling outturn
was significantly higher in 'ADT 38" and also
between extra long slender vareties the milling
outturn was significantly higher in Basmati’
compared to 'ADT 41", These milling outturn
values are comparable with the average values
reported by Adhikaranayake et al. (1988).

Percentage of head rice and broken rice in
milled rice

From the milled rice, percentage of head
rice and broken rice was arrived and analysed
using RBD. The results are shown in Table 5.
From the table, it was observed that, the percentage
of head rice was significantly higher in hot
air dried paddy at 30°C and shade dried paddy
varicties. It was followed by drying at 40°C
and 50°C, respectively. It was also observed
that, the percentage of broken increased as
drying temperature was increased to 60°C (Suresh
Prasad, 1988). The breakage of rice at this
temperature may be due more moisture evaporation
from the surface than the moisture migration
from centre o the surface,
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Among the parboiled paddy varielies, the
percentage of head rice Was signﬁﬁcanti;v lower.
(percentage of broken rice was higher) in extr
long slender varietics (ADT 41-82.36% and.
Basmati-82.4%) comparcd to long slender (CO 45-
83.92% and ADT 38-84.04%) snd medium slender
(CO 43-85.35% and white ponni-85.48%),

varielies.

Conclusions

From the results of the study, it was
concluded that, the percentage of head rice
was significantly higher in medinm slender (CO 43-
85.35% and white ponni-85.48%) than in long
slender (CO 45-83.92% and ADT 38-84.04%)
and extra long slender varieties (ADT 41-82.36%
and Basmati-82.4%) paddy varietics. Hot air
drying at 30°C and shade drying are better
than other methods for paddy grains lo ge'
significantly higher milling outturn and hear
rice using rubber roll sheller. '
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