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The objective of this study was to evaluate physical properties of rice bran forgery
with corn cob addition. Corn cob mixed with rice bran by different levels 0%, 5%,
10%, 15%, and 20%. The experimental design was completely random design
(CRD) with 5 treatments and 3 replications. The data were analyzed by ANOVA and
followed by orthogonal contrast test if there were significant differences between
the treatments. The results showed the addition of corn cob (0%, 5%, 10%, 15%
and 20%) significantly (P<0.01) decreased the specific gravity (kg L-1) by 1.36,
1.32,1.26,1.20 and 1.16 (r = 93%), bulk density (g L-1) by 286.53, 283.02, 275.74,
268.35 and 263.86 (r = 98%), compact bulk density (g L-1) by 475.44, 463.69,
453.18,443.14 and 433.53 (r = 99%) and angle of repose (°) by 44.40, 43.91, 43.27,
43.15and 42.70 (r = 93%) while the particle size (mm) increased by 1.22,1.23, 1.23,
1.24 and 1.25 (r = 95.8%). Detection of rice bran forgery can be evaluated through
physical test correlation and the highest correlation is found in the compact bulk
density parameter.
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ABSTRAK

Penelitian ini bertujuan untuk mengevaluasi sifat fisik dedak padiyang telah dicampur
dengan tepung tongkol jagung. Tepung tongkol jagung dicampurkan pada dedak
padi dengan level berbeda 0%, 5%, 10%, 15%, dan 20%. Rancangan yang digunakan
yakni rancangan acak lengkap (RAL) dengan 5 perlakuan dan 3 ulangan. Data
yang diperoleh dianalisis dengan sidik ragam ANOVA dan jika terdapat perbedaan
dilanjutkan dengan uji kontras orthogonal Hasil penelitian ini menunjukkan
penambahan tepung tongkol jagung (0%, 5%, 10%, 15% dan 20%) ke dalam dedak
padi mempengaruhi penurunan nilai berat jenis (kg L-1) sebesar 1,36; 1,32; 1,26;
1,20dan 1,16 (r = 93%), kerapatan tumpukan (g L-1) sebesar 286,53; 283,02; 275,74;
268,35dan 263,86 (r = 98%), kerapatan pemadatan tumpukan (g L-1) sebesar 475,44;
463,69; 453,18; 443,14 dan 433,53 (r = 99%), dan sudut tumpukan (°) sebesar 44,40;
43,91; 43,27; 43,15 dan 42,70 (r = 93%) serta mempengaruhi peningkatan ukuran
partikel (mm) sebesar 1,22; 1,23; 1,23; 1,24 dan 1,25 (r = 95.8%) bahan dengan
sangat signifikan (P<0,01). Deteksi pemalsuan dedak padi dapat dievaluasi melalui
korelasi pengujian fisik dan korelasi tertinggi terdapat pada pengujian kerapatan
padatan tumpukan.

©.59

This work is licensed under a Creative Commons Attribution ShareAlike 4.0 International License.
Copyright © 2022 Jurnal I[lmu Peternakan Terapan

9



Jurnal Ilmu Peternakan Terapan. October 2022, 6 (1): 9-17

INTRODUCTION

Quality of ration depends on the nutrient
content of feedstuff. It can be changing due
to effects i.e, treatments, addition of other
ingredients or storage. Generally, good quality
of rice bran can be determined by its physical
properties such as moisture content less than
14%, free of insects, no broken or damaged grain,
appropriate smell or taste, unchanging external
appearance and no or few adulterations (Marbun
et al,, 2019). Several feedstuffs which are widely
used in ration formulation are rice bran, pollard,
and soybean meal.

Rice bran was agriculture by-product and
the percentage of rice bran from rice kernel is 5%
- 8% (Bodie et al., 2019). Rice bran in feed can
be used as a source of protein and carbohydrates
(Nurcahyani, Wulandari, & Nusantoro, 2017).
National production of rice kernel was 55.3 million
tons, and the estimation of rice bran production
was 2500 - 4500 tons (BPS, 2022). This makes
rice bran as a local feed ingredient that is widely
used in the feed mill. However, the availability of
this feedstuff is fluctuated based on the harvest
season and it implicates the price of rice bran.
When the price is high, some producers try to
mix pure rice bran with other things so the price
of the rice bran will decrease. This adulteration
makes the quality decrease and somehow it can
be harmful to animals. Forgery of rice bran uses
feedstuffs with low-quality nutrients such as rice
husk, corn cob and sawdust (Hidayat et al., 2015).

In this study, there were evaluation of
rice bran with corn cob addition. Corn cob as a
counterfeit material is used because the color is
almost similar. Corn cob had in vitro digestibility
<50% and low palatability (Yulistiani etal., 2012).
Paynor et al. (2016) stated that corn cob had
1.48% moisture content, 2.26% ash, 0.61% crude
fat, 2.86% crude protein and 30.93% crude fiber.
Detection of this forgery can be done by using
proximate analysis, but it takes time to evaluate.
Rapid evaluation is needed in the field and it can
be performed by using physical evaluation such
as organoleptic and feedstuffs physical properties
test.

Physical properties are also a distinctive
character of a feed ingredient so that it can be used
as an indicator of adulteration. Study on physical
properties of corn cob and rice bran forgery
with corn cob addition was rarely. Therefore,
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the objective of this experiment was to evaluate
physical properties of rice bran forgery with corn
cob addition.

MATERIALS AND METHODS

Materials

The material used in this study was 15 kg of
rice bran (RB) obtained from local milling and 2
kg of corn cob from local farmers. Both locations
were in Bogor District. The rice bran was the
result of the first grinding of rice milling so it is
still classified as coarse
rice bran. The whole corn
cob (CC) was grounded
into mash form.

Experimental Design

Design of the experiment was completely
randomized design (CRD) with five treatments
and three replications. The treatments were:

(P0)=100% RB

(P1)=95% RB + 5% CC

(P2)=90% RB + 10% CC

(P3)=85% RB + 15%CC, and

(P4)=80% RB+ 20% CC

Collected data were analyzed using analysis
of variance (ANOVA) and followed by orthogonal
contrast test if there were significant differences
between the treatments (Steel & Torrie, 1993).

Proximate Analysis
Proximate analysis of moisture content,
ash, crude protein (CP), crude fat (EE) and crude
fiber (CF) were performed to examine rice bran
and corn cob. The analysis was based on AOAC
(2005).

Particle Size Measurement
Particle size was determined using vibrator
ball mill (mesh 4, 8, 16, 30, 50, 100 and 400).
Sample was put on the first sieve (mesh 4) and
the tools were shaken to filter the sample in all
sieves. The remaining sample in every sieve
was measured. Modulus of fineness (MF) were
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determined by following equation:

MF — E(% sample X specified sieve number)
N 100

Particle size values were obtained by the following
equation:

Particle size = (0.0041) x 2"Fx 2.54 cm x 10 mm

Specific Gravity

Specific gravity was measured using
Archimedes’ Law principles. Sample (50 g) were
put into measuring cylinder (500 mL) which
already contained 200 mL aquadest. Changes
in water volume will be recorded. The specific
gravity was determined based on Khalil (1999a)
with modification, as follows :

Specific gravity = Sample mass (kg) : A Volume (L)

Bulk Density
Sample (50 g) was poured into measuring
cylinder (500 mL) by using funnel. The volume
occupied by the sample was measured. The bulk
density was determined based on Khalil (1999a)
with modified:

Bulk density = Sample mass (g) : Occupied volume (L)

Compact Bulk Density
Sample (50 g) was poured into measuring
cylinder (500 mL) by using funnel then it is
shaken for certain time. The volume occupied
by the sample was measured. The compact bulk
density was determined based on Khalil (1999a)
with modified:

Compact bulk density = Sample mass (g)

Occupied volume (L)

Muhammad Ridla et al.

Angle of Repose
Angle of repose was measured by dropping
500 g of sample from a height 32.5 cm using a
funnel on a flat surface. The diameter (d) and
height (h) of sample were measured. The angle of
repose was determined based on Khalil (1999b):
2h

Angle of repose = Arc Tg?

RESULTS AND DISCUSSIONS
Feedstuffs Evaluation

Rice Bran

In this study, the rice bran had brown
color and smooth texture. Prasad et al. (2019)
mentioned that good quality of rice bran has
brown color, smooth particles, not clumping,
no rancid smell, not showing any other mixture
(husk), can clump when it held. Based on
Indonesia National Standardization (SNI 1996
and SNI 2013), the rice bran of this research was
categorized as quality II. The result of rice bran
proximate analysis was shown on Table 1.

Quality of rice bran can also be measured
by using physical properties tests. The results of
the measurement of the physical properties of the
rice bran used and several research results related
to it are shown in Table 2. Data on Tabel 2 showed
that particle size, specific gravity, and angle of
repose in this study were higher than that the
report of Ridla and Rosalina (2014) . Meanwhile,
bulk density and compact bulk density were
lower than Ridla & Rosalina (2014) and Nafisah
& Nahrowi (2021). The differences were caused
by rice varieties and milling techniques (machine
characteristics and settings, filter settings) (Rafe
etal, 2017).

Table 1. Chemical composition of local RB based on 100% dry matter

Chemical Composition (%) Exisiting Analysis Group of RB

I II I1I
MC 10.18 Max. 13** Max. 13** Max. 13**
CP 10.53 Min. 12** Min. 10** Min. 8**
CF 15.42 Max. 12%* Max. 15%* Max. 18**
Ash 11.23 Max. 11** Max. 13** Max. 15**
EE 22.04 Max. 15* Max. 20* Max. 20*

MC: Moisture contents, CP: Crude protein, CF: Crude fiber, EE: Ether extract, (*) SNI 1996, (**) SNI 2013.
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Table 2. Physical properties of three local RB

Muhammad Ridla et al.

Table 4. Physical properties of CC

Items RB-1Rice RB-2 RB-3 Rice

Branl Rice Bran3
BranZ2
Particle size (mm) 1.22 1.19 Not
measured

Specific gravity 1.36 1.21 1.29

(kg L)

Bulk density (g 286.53 340.52 352.95

L1

Compact bulk 475.44 525.40 509.34

density (g L)

Angle of repose 44.40 41.60 40.53

O

RB-1: existinglaboratory analysis RB-2: Ridla and Rosalina
(2014) RB-3: Nafisah and Nahrowo (2021)

Corn Cob

Corn cob (CC) had light brown color and
grounded to resemble the texture of rice bran.
Chemical analysis of corn cob based on this study
and several studies are showed in Table 3.

Table 3. Chemical composition of three local CC

(100% DM Basis)
Compostion (o) C©1 €62 ac3
MC 10.53 6.00 11.11
CP 4.37 4.19 3.67
CF 40.07 33.33 44.44
Ash 2.54 2.49 2.44
EE 4.00 4.72 0.67

MC: Moisture contents, CP: Crude protein, CF: Crude
fiber, EE: Ether extract. CC-1 : existing laboratory
analysis. CC-2 : Abubakar et al. (2016). CC-3 : Parak-
kasi (1999)

Table 5. Moisture content and physical properties of rice bran

Items cC
Particle size (mm) 1.39
Specific gravity (kg L) 0.57
Bulk density (g L) 206.19
Compact bulk density (g L) 266.67
Angle of repose (°) 36.54

Grounded CC had similar texture to RB,
which was quite fine, although it was finer than
RB. This physical similarity made corn cobs as
the one of ingredients which commonly used
in rice bran forgery. The most frequently used
adulteration materials were rice husks and
grounded CC (adulteration materials containing
nutrients) and sawdust (adulteration materials
containing no nutrients).

The results of physical properties
measurement of grounded CC were shown in
Table 4. These results were lower than rice
bran’s physical properties, yet the particle size of
grounded CC were higher than of RB. The physical
properties standard of grounded CC has not been
published because there has been no research
that specifically examines this.

Physical Properties of Rice Bran Forgery
RB were adulterated by mixing grounded
CC will cause changes in the characteristics of
physical properties. The analysis of variance
results of moisture content, particle size, specific
gravity, bulk density, compact bulk density, and
angle of repose could be seen in Table 5.

Particle Size

The particle size of 100% rice bran was
1.22 mm and it was classified as Medium size.
Feedstuffs were categorized as fine if the particle
size is 0.10 to 0.78 mm. Meanwhile the medium

Items Treatment
PO P1 P2 P3 P4

MC (%) 9.24+0.03 9.24+0.10 9.16+0.12 8.97+0.12 8.91+0.07
PS (mm) 1.22+0.0032 1.23+0.003° 1.23+0.002° 1.24+0.002¢ 1.25+0.005°¢
SG (kg L) 1.36+0.10* 1.32+0.10° 1.26+0.00° 1.20+0.00°¢ 1.16+0.00°¢
BD (gL?) 286.53+£1.43 283.02+1.22° 275.74+1.92¢ 268.35+1.81¢ 263.86+1.21°
CBD (gL?) 475.44+1.30* 463.69+2.47° 453.18+2.36° 443.14+2.261 433.53+2.16°
AR (") 44.40+0.21° 43.91+0.25° 43.27+0.27°¢ 43.15+0.25°¢ 42.70+0.19¢

Different superscript in the same row showed significant differences (P<0.01). MC: Moisture content, PS: Particle size, SG:
Specific gravity, BD: Bulk density, CBD: Compact bulk density, AR: Angle of repose. P0: 100% rice bran, P1: 95% rice bran +
5% corn cob, P2: 90% rice bran + 10% corn cob, P3: 85% rice bran + 15% corn cob, P4: 80% rice bran + 20% corn cob.
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size was range from 0.79 to 1.79 mm and the
coarse size was 1.80 to 13.33 mm. The grinding
of rice bran was only done once so that the
texture of the rice bran was a bit coarse. Particle
size of rice bran was determined by the grinding
process (Soltani et al., 2015). The rice bran from
the first grinding was relatively the same size and
sometimes still mixed with the husks, while the
rice bran from the second grinding had a finer
bran size (Zhou et al.,, 2021). Corn cob had particle
size of 1.39 mm. It showed that the particle of
grounded CC had similar size as RB because it was
categorized as medium size.

Inclusion CC into RB as much as 5%, 10%,
15%, and 20% caused high significantly changes
in the particle size of RB (P<0.01). The particle

1.26
1.25

1.24

1.23 ¥ =0.007x + 1220
R*=0.919

r=958%

1.22

Particle size (mm)

1.21

0 5

10 15 20 25

Addition of corn cob (%)

Figure 2. Correlation between the addition of CC
(%) and particle size of treated RB (mm)

size became coarser than pure RB (1.25 mm).
Comparing to Schmidt & Furlong (2012) which
had particle size of 0.18 to 0.39 mm, adulteration
of RB could be detected since the addition of 5%
corn cob. The correlation between adding CC and
the particle size of RB was shown in Figure 2.

Figure 2 showed that mixing 1% CC
increased the particle size of RB by 0.007 mm and
had high correlation (r = 95.8%) to the increase in
particle size. The increase in particle size occurred
because CC mixed in rice bran will increase the
ratio of coarse-sized ingredients compared to rice
bran without the addition of corn cob. The corn
cobs should be ground with a smaller screen so
that the particle size is more like rice bran. This
difference caused particle size cannot be used to
evaluate physical properties directly.

Specific Gravity

The RB had specific gravity of 1.365 kg
L1, while CC 0.571 kg L. Specific gravity can
determine the bulky properties (Khalil, 1999a)
and the homogenity of materials (Satjaritanun
et al,, 2021). The lower value of specific gravity,
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1.60
1.40

120 ’\‘*o\.
1.00

0.80

0.60 v
0.40 ”:
0.20 r
0.00 |

0 5

-0.052x + 1.365
0.865

l} 3“ 0

Specific gravity (kg L)

10 15 20 25

Addition of corn cob (%)

Figure 3. Correlation between the addition of CC
(%) and specific gravity of treated RB

(kg L7)

the bulkier the feedstuffs had. Nafisah & Nahrowi
(2021) added that specific gravity feedstuffs tend
to be uniform could produce high homogeneity
of feedstuffs while high specific gravity feedstuffs
during mixing would tend to the bottom, so the
mixing process was not homogeneous.

The addition of CC into rice bran were very
significantly (P<0.01) reduced the specific gravity
with specific gravity value range of 1,365 kg
L*to 1,165 kg L% The results of the orthogonal
contrast test showed that rice bran without the
addition of CC (P0) had a higher specific gravity
value than the specific gravity of rice bran added
with CC flour.

Based on Figure 3, the addition of 1% CC
reduced the specific gravity of the material by
0.052 kg L so that it has a high effect (r = 93%)
on the specific gravity of the treated rice bran.
The differences in specific gravity in the five
treatments were influenced by differences in the
type of material and the surface characteristics of
the particles. CC added to P1, P2, P3, and P4 will
float on the surface of aquadest when measuring.
It caused the specific gravity value to be lower
than 100% rice bran (P0). Mixing CC into rice bran
would also change the surface characteristics
to be less compact, resulting in lower specific
gravity values. However, the results of specific
gravity measurement were still in the range of
local rice bran specific gravity values based on
Nafisah & Nahrowi (2021) which was 1.3 kg L,
so the adulteration of rice bran was only seen in
the addition of 10% CC.

Bulk Density

The bulk density of rice bran and CC were
286.53 g L and 206.19 g L. Ridla & Rosalina
(2014) stated that the bulk density was directly
proportional to the specific gravity of feedstuffs.
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The higher the value of the specific gravity, the
higher the value of feedstuffs bulk density.

Mixing CC in rice bran had a very significant
effect (P<0.01) on the decrease in the bulk density
value of the treated rice bran with a value range of

290 4
285 ¢
280
275
270
265

260

v = -6.003x +
R =0.965
r=98%

2875

Bulk density (g L)

0 5 10 15

3 20
Addition of corn cob (%)

Figure 4. Correlation between the addition of CC
(%) and bulk density of treated RB (g L™)

286.53 g L' to 263.86 g L. The bulk density of
pure rice bran (P0) was 286.53 kg L, higher than
P1,P2,P3,and P4 which was 283.02gL1,275.74 ¢
L7, 268.35gL? and 263.86 g L'™. The relationship
between rice bran with treatment and the bulk
density could be seen in Figure 4.

Figure 4 showed that every 1% addition of
CC to rice bran reduced the bulk density by 6 g L!
and there was a very close relationship (r = 98%).
The range of rice bran bulk density values based
on Nafisah & Nahrowi (2021) which is 280 to 290
g L* so that adulteration of rice bran can already
be seen in the addition of CC as much as 10%.

According to Khalil (1999a), the specific
gravity was a determining factor of bulk density.
The difference in the measurement of specific
gravity and bulk density was that specific gravity
was the ratio between the mass of feedstuffs with
the addition of the volume ofthe space that already
contains water while bulk density was the ratio

295
2% .
L 285
20
> 280
Z 275
S 270 y=103.9v + 144.3
2 s R* = 0,905
<
2 r=95.1%

260
1.00

1.20

.10 1.30 1.40
Addition of corn cob (%)

1.50

Figure 5. Correlation between specific gravity (kg
L1) and bulk density of RB (g L)
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between the mass of feedstuffs and the volume
of space occupied through the pouring process,
so the specific gravity becomes the determining
factor of bulk density which had similar texture,
particle size and water content (Ridla & Rosalina,
2014).

Correlation between specific gravity and
bulk density is very high (r = 95.1%) as shown in
Figure 5. Each decrease in specific gravity of 1 kg
L' decreased bulk density by 0.104 g L. Khalil
(1999a) stated that rice bran had higher specific
gravity and a smoother texture than CC, so the
decrease in the specific gravity of rice bran with
the addition of CC was followed by a decrease in
the bulk density. The addition of CC into rice bran
resulted in a decrease in the bulk density, this
resulted in a longer material flow time (Akbar et
al,, 2017).

Bulk density had important role in
calculating the volume of space required for
feedstuffs with a certain weight, for example
filling silos, elevators, and automatic dosing
accuracy so the efficiency of the time required for
rice bran with the addition of CC as a raw material
in making rations will decrease.

Compact Bulk Density

Compact bulk density had similar method
to bulk density, only differing in the compaction
process done for the measurement of compact
bulk density. The control rice bran had compact
bulk density of 475.44 g L'!, while CC was 266.67
g L. The value of compact bulk density depended
on type of feedstuffs, particle size, the intensity
of the compaction process (Khalil, 1999a), and
the working process of rice milling (Bodie et al.,
2019).

Mixing CCintorice branhad significanteffect
(P<0.01) on the compact bulk density (Figure 6).

%10 480 ¥ =-1043x + 474.6
2 m R: -9:}1:)34
2 460 o
= 450
§ 440
g 430
§ 420
0 5 10 5 20 25

Addition of corn cob (%)

Figure 6. Correlation between the addition of CC
(%) and compact bulk density of treated
RB (gL1)
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As the addition of CC was increased to 20%, the
compact bulk density became lower from 475.44
g L' to 433.53 g L. The compact bulk density of
local rice bran based on Ridla & Rosalina (2014)
was 525.40 g !, so the adulteration could be seen
in 10% addition of CC.

Figure 6 showed close relationship (r
99%), with the addition of 1% CC to rice bran
reduced the compact bulk density by 10.43 g L.
Damayanti et al. (2017) stated that apart from
moisture content and particle size, the compact
bulk density was also affected by the inaccuracy
of measurements. Therefore, it was advisable to
measure compact bulk density using a shaking
machine whose strength was known and its
consistency could be guaranteed. Shaking affected
the compaction of the volume, but compaction
could not eliminate the cavity caused by the effect
of differences in the particle size (Akbar et al.,
2017).

T i}

E 48 .

> 470

2 460

5 .

= 450

§ 440 1= 1.666x - 5.299
§ 430 ¢ R: {l.‘).:'ﬁ

E 190 r=96.7%

260 270 280 290

Addition of corn cob (%)

Figure 7. Correlation between bulk density (g L™)
and compact bulk density (g L)

Correlation between bulk density and
compact bulk density showed in Figure 7. The
results indicated that there was huge closeness (r
=96.7%) between bulk density and compact bulk
density. Compact bulk density value increased as
the bulk density value increased.

490
480
470
460
450
440
430
420

y=173.5¢ +234.8
R2=0.850

r=92.2%

Compact bulk density (g L)

1.1

1.2

1.3 1.4
Specific gravity (kg L-1)

1.5

Figure 8. Correlation between specific gravity (kg
L) and compact bulk density (g L)
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The specific gravity had correlation as of
92.2% with the compact bulk density as shown
in Figure 8. Compaction of feedstuffs with high
specific gravity increased their density, so the
weight of the material per unit volume will
increase (Harnentis et al., 2019).

Angle of Repose
4 ¥ =-0.416x + 4431
PARTED . o
g 4 '
o 435
% 43
3 *
£ 425 +
42

0 5 10 15
Addition of corn cob (%)

Figure 9. Correlation between the addition of CC
(%) and angle of repose of treated RB (°)

20 25

The angle of repose was 44.4° for rice
bran and 36.54° for CC. Beakawi Al-Hashemi &
Baghabra Al-Amoudi (2018), indicated that rice
bran and CC had moderate freedom of movement
or flow. The angle of repose of CC was lower than
rice bran, so the more addition of CC into the rice
bran would reduce the angle of repose (Figure 9).

Addition of CCs into rice bran caused a very
significant decrease (P<0.01) of 93% to the angle
of repose formed up to 42.70°. Comparing to rice
bran data belonging to Oryza.s et al. (2021) which
had angle of repose 50.6°, the rice bran forgery
could be seen since the addition of 5% CC.

Angle of repose affected the accuracy in the
dosing process. Feedstuffs which had low angle
of repose would be easier and more accurate

45
S ws 4
[} *
2 44
g -
% 43.5 *
@ 43 ¥ =T7.001x + 34.65
[519) 2
= - R =0.772

425 *

< r=879%

42

1.1 1.2 1.3 1.4 1.5

Specific gravity (kg L-1)

Figure 10. Correlation between specific gravity
(kg L) and angle of repose (°)
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when measured and would be better if stored in
packages or containers. The angle of repose could
be used as an indicator of feedstuffs flow rate
(Nafisah & Nahrowi, 2021). The factors that cause
the flow rate to be easy or not were the moisture
content, the shape and size of the particles, and
properties of the mixture composition.

Beside particle size, specific gravity, bulk

45
S 445 b4
[}
é “ %4
& 435
ks 43 : * & y=00065c+ 2543
[} 3
2 ) R?=0.807
oo 2
e r= 89.8%

12

260 270 280 290

Bulk density (g L)

Figure 11. Correlation between bulk density (g
L1) and angle of repose (°)

45

e
o 44.5 .
3
@ 4
S 435
o 3 ¢
g) 43 ° v =0.040x +25.27
3 s * R*=10.899
2 r =94 8%

420 430 440 450 460 470 480
Compact bulk density (g L)

Figure 12. Correlation between compact bulk
density (g L'!) and angle of repose (°)

density, and moisture content affected the free
flow rate of feedstuffs to observe the angle of
repose (Khalil, 1999a). The results of this study
showed that there was a significant effect of
specific gravity, bulk density, and compact bulk
density on the angle of repose as shown in Figures
10,11,and 12.

CONCLUSION

Particle size, specific gravity, bulk density,
compact bulk density and angle of repose could
determine rice bran forgery. Based on examining
the close relationship, the compact bulk density
was the most precise measurement. The rice bran
adulteration could be found in mixing level 5%
- 10% of corn cob. It is suggested the physical
properties evaluation of different variety of rice
bran are needed.
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