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Abstract: Rice is one of the staple food in Bangladesh. The most important milling by-product of rice is ‘rice bran' which is
an excellent source of edible oil. Due to the poor storage facility in the rice milling industry, the quality of rice bran gets
deteriorates rapidly. This study examines the deterioration level of rice bran during the storage period in average room
temperature (31°C). Raw, partially parboiled and parboiled rice bran was collected right after milling. Oil is extracted by
‘hexane solvent extraction' method from the 1st day of storage period for one week with the interval. Free fatty acid level,
lipase activity, lodine value and the pH value was determined from the collected rice bran oil. The preliminary result of this
study showed that the deterioration level is rapidly increased during the 1 week of storage and the maximum deterioration level
was found in raw rice bran. The free fatty acid (FFA) level, the degree of unsaturation and pH was respectively 17.25%, 92¢g
Iodine/100ml oil and 3.10, whereas in parboiled rice bran it was respectively 4.23%, 101.1g lodine/100ml oil and 6.23. Since
the parboiled rice bran undergoes through a traditional stabilization method of parboiling and drying before milling, it might be
a reason for the lower level of deterioration. The oil collected right after milling also showed a lower lipase activity. This study
can be concluded by considering that, the less the storage time the better is the quality of the oil.
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due to free fatty acid content, degree of unsaturation and pH
level of three different types of rice bran following storage
period. These three type of rice bran differentiate based on
their milling procedure such as raw rice bran, partially
parboiled rice bran and parboiled rice bran. Bran collected
soon after milling and stored at room temperature for 1 week
period. Rice bran oil is extracted from each type of bran
during the storage period and free fatty acid value, iodine
value, and pH were examined to provide a varied comparison
of quality deterioration during storage. The goal of this study
was to determine the quality changes of different type of
locally available rice bran during the storage period.

1. Introduction

Rice bran, which includes the pericarp, the aleurone and
sub-aleurone layers, parts of the germ and the embryo as well
as small portions of the starchy endosperm [1, 2], is a major
co-product of rice milling process accounting for 5-8% of
milled rice [3]. Bran, 10% of the weight of rough rice, is rich
in oil (15- 22%), depending on the milling procedure and the
rice variety [1, 4]. Raw rice bran contains active lipolytic
enzymes- lipases, which hydrolyses the triglycerides and
releases free fatty acid from the rice bran. The lypolytic
action of the enzymes is responsible for the deterioration of
the rice bran and oil during storage, as the cause rancidity
due to the increase of FFA [5]. 2. Materials and Method

Rapid increase in the free fatty acid occurs within hours
and reaches 7-8% within 24 hours, followed by about 5%  2-1- Reagents
increase per day [6, 7]. Lipase activity is enormously affected
by different kind of relative factors such as moisture,
temperature, pH, time and water activity [8-10].

This paper presented data on the lipase activity of rice bran

n-hexane 95% pure (Merck, Germany), iso-propyl alcohol
(Sigma-Aldrich Co.), sodium hydroxide, sodium thiosulphate
and starch (Merck, Germany), phenolepthaliene (Ajax
Chemical Co.), lodine Monochloride reagent (Sigma-Aldrich
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Co.), potassium iodide and chloroform (Merck, Germany).
2.2. Rice Bran Sample

Three different type of rice bran were collected i.e.
Parboiled rice bran, partially parboiled rice bran and raw or
un-parboiled rice bran. Fresh sample was collected from
different auto rice mills located in Bangladesh. Parboiled rice
bran was collected from auto rice mill located in Bilashpur,
Gazipur. Partial parboiled rice bran was collected from
Madina auto rice mill located in Tangail, and Un-parboiled
rice bran was collected from BRRI (Bangladesh Rice
Research Institute)

2.3. Rice Bran Oil Extraction

100 gm rice bran sample added with 95% pure n-hexane at
aratio 4:1 (ml hexane: rice bran). After 8-9 hours of steeping,
liquid hexane solution filtered from bran. Hexane solvent
mixed with the fat and the defatted bran is separated. Oil is
extracted from the solvent by soxhlet apparatus. The solvent
evaporated (at 60°C) and pass through the condenser which
then collected from the syphon for further use. The oil is
collected when there is no more hexane available in the
bottom.

2.4. Free Fatty Acid (FFA) % Determination for Lipase
Activity

Lipase activity was determined by estimating the amount
of free fatty acids (FFA) in rice bran on daily basis up to 7
days (AOAC 940.28).1 gram of catalyst (lye or KOH) mixed
with 1000 ml of water to make 0.1% solution. To perform a
blank titration 10 ml isopropyl alcohol mixed with 2-3 drop
phenolphthalein indicator in a beaker. Lye/water added drop
by drop with continuous stirring. The moment it turned
purple, starting point of titration was marked. Now this
process was repeated with the oil sample. Exactly 1 ml of oil
sample is taken, and titration performed.

2.5. Degree of Unsaturation in Rice Bran Oil

The degree of unsaturation of crude rice bran oil was
determined by an analytical method of Iodine value (AOAC
920.158), which provides the saturation and unsaturation of
crude rice bran oil.

10 ml of fat sample was dissolved in chloroform which is
then mixed thoroughly with 20 ml of iodine monochloride
reagent at an iodination flask labeled ‘test’ and kept half an hour
incubation in dark. Made a blank sample by adding 10 ml
chloroform with 20 ml iodine monochloride and allowed to
stand for 30 minutes in incubator at dark. After 30 minutes of
incubation, the test sample was taken out and mixed with 10 ml
of potassium iodide. Then this sample is titrated against
standardized sodium thiosulfate until a pale straw color
observed. Then about 1 ml starch indicator added, and the
solution turned purple. Titration continued until the sample
solution turned colorless and the titration point noted. The same
procedure performed for the blank sample solution and end-
point noted. The pH value was measured by Hach pH meter.

3. Result and Discussion
3.1. Oil Yield from Rice Bran Sample

Maximum oil content (20% approximate) was found from
parboiled rice bran. Oil found from this solvent extraction
method are crude oil, thus it may contain different types of
impurities such as gums and waxes. Partially parboiled-rice
bran yields a little less than full parboiled rice bran. No
doubt, the yield of parboiled oil was more but the main
hurdle is its dark color that is undesirable. In this relation,
Amarasinghe and Gangodavilage [9], reported that the
parboiled rice bran has approximately 20-26% greater oil
content than raw rice bran.

Table 1. Approximate crude oil yield from different type of rice bran.

Rice Bran Sample Average Oil Yield (%) Approximate

Parboiled 20 ml
Partially Parboiled 18.5 ml
Un-parboiled 17 ml

3.2. Lipase Activity of Crude Rice Bran Oil

Rice bran contains lipases, primarily responsible for the
hydrolysis of triglycerides into glycerol and free fatty acids;
further oxidized by peroxidases, provoking bran’s rancidity.
The highest FFA level (Table 2) was observed in un-
parboiled rice bran (7.05% after 12 hours) followed by
partially parboiled rice bran (8.46% after 2 days), and
Parboiled rice bran (3.17% after 2 days); however, the
minimum value 3.17% was observed in full parboiled rice
bran sample collected from Bilashpur even after 48 hours of
storage time. After stabilization, there was less formation of
FFA in all stabilized bran samples. These results are in the
same trend of those reported elsewhere [9, 11].

After stabilization, there was less formation of FFA in all
Parboiled bran samples. Nevertheless, there was a gradual
increase in FFA level in all bran samples during 1 week of
storage due to residual lipolytic activity that increased under
favorable conditions. After the 1% day of storage, the
minimum FFA level of parboiled rice bran was 3.17% which
gradually increased to 4.23% after 1 week of storage,
respectively. Consequently, the minimum FFA level of
partially parboiled rice was 8.46% after 2 days of storage
which gradually increased to 13.25% and The FFA level of
un-parboiled rice bran was 7.05% after 12 hours of milling
and gradually increased to 17.25% after 1 week of storage.

However, the maximum increase was observed in un-
parboiled rice bran. Hydrolysis of triglycerides forms free
fatty acids, the principal cause of deterioration occurring
rapidly during the first few days or weeks after milling [6,
12]. After bran separation, the oil is exposed to lipases,
causing its rapid breakdown to free fatty acids [13]. Lipase
activity results in significant increase in free fatty acid
concentration and reaches 7 to 8% within 24 hours and then
subsequently increases by 4 to 5% per day up to 70% FFA
has been reported for a single month storage [14, 15]. Rice
bran having more than 15% FFA becomes rancid [16]. Free
fatty acids concentration in rice bran is dependent on the
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changes in temperature and moisture content experienced, by
the bran during storage [17]. The nutritional quality and

palatability of rice bran deteriorate rapidly as the oil
undergoes hydrolytic and oxidative rancidity [18].

Table 2. FFA content of different types of rice bran oil during storage period.

Parboiled rice bran

Partially parboiled rice bran

Un-parboiled rice bran

S e mee Storage FFA % as Sample Storage FFA % as Sample Storage FFA % as
period (day) Oleic Acid name period (day) Oleic Acid name period (day)  Oleic Acid

Bil-1 2 3.17 Tan-1 2 8.46 BRRI-1 12 hour 7.05

Bil-2 3 3.87 Tan-2 3 10.4 BRRI-2 1 9.87

Bil-3 4 39 Tan-3 4 11.28 BRRI-3 2 14.8

Bil-4 5 4.159 Tan-4 5 12.1 BRRI-4 3 16.5

Bil-5 6 4.23 Tan-5 6 13.25 BRRI-5 4 17.25

3.3. Iodine Value of Crude Rice Bran Oil

The lodine value for the parboiled rice bran oil in this
study was found to be 102.1 g I, / 100 g oil (Table 3). This
value is decreased to 101.87, 101.6, and 101.52 respectively
during 1 week of storage. The level of unsaturation could
have been greater than the obtained value if it was refined
before measurement. The progressive reduction in lodine
value usually could be attributed to lipid oxidation [19].

The lodine value for the crude rice bran oil yield from
partially parboiled rice bran oil is less than the value found
from full parboiled rice bran oil. The degree of unsaturation
of crude rice bran oil from partially parboiled rice bran was

found to be 100.8 g1, /100 g oil (Table 3) during 2 days of
storage. This value is decreased to 100.2, 99.8, 98.98 and
97.7 respectively during 1 week of storage.

The Todine value for the crude rice bran oil yield from un-
parboiled rice bran oil is lesser than the value found from full
parboiled rice bran oil. These may be caused because of the
un-stabilization of the rice bran. The degree of unsaturation
of crude rice bran oil from raw rice bran was found to be
93.9g I, / 100 g oil (Table 3) during 12 hours of storage
period. This value is decreased to 93.27, 92.63 and 92.0
respectively during 1 week of storage period.

Table 3. lodine value of different type of crude rice bran oil.

Parboiled rice bran oil

Partially parboiled rice bran oil

Un-parboiled rice bran oil

Sample name  Storage time Iodine value Sample name

Storage time

Iodine value Sample name  Storage time  lodine value

Bil-1 2 Day 102.1 Tan-1 2 Day 100.8 BRRI-1 12 hour 93.9
Bil-2 3 Day 101.87 Tan-2 3 Day 100.2 BRRI-2 1 Day 93.27
Bil-3 4 Day 101.6 Tan-3 4 Day 99.8 BRRI-3 2 Day 92.63
Bil-4 5 Day 101.52 Tan-4 5 Day 98.98 BRRI-4 4 Day 92.0
Tan-5 6 Day 97.7
6
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Figure 1. pH Value of Different Type of Crude Rice Bran Oil.
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3.4. pH Value of Crude Rice Bran Oil

pH value of different type of crude rice bran oil is
determined by using a pH meter. Fully parboiled rice bran oil
has shown nearly neutral pH level which is 6.9 after
minimum days of storage. And the minimum level of pH has
found on the un-parboiled rice bran oil which is 3.10 after
one week of storage. Several studies have conducted on the
stabilization of rice bran oil, by maintaining different criteria,
but a new stabilization method has reported that controlling
the pH level of the rice bran oil can minimize the lipase
activity of the rice bran oil for longer period of storage,
where lipase activity of rice bran oil is increasing during

storage, while the pH value is decreasing [20].

3.5. Comparison Study of pH Value with FFA Content (%)
Level of Crude Rice Bran Oil

pH value of crude rice bran oil shows a gradual decrease
during storage in this study which has been mentioned earlier
(figure 1). The FFA level of rice bran oil is gradually
increasing during the storage period (Table 4). By evaluating
these data from the storage study of rice bran, there is a
significant relation found on pH value and FFA content of
crude rice bran oil. The lower the pH value of crude rice bran
oil, the higher the FFA content.

Table 4. Changes in pH in relation with FFA content (%) of crude RBO.

Parboiled rice bran oil

Partially parboiled rice bran oil

Un-parboiled rice bran oil

Sample name Sample name

Sample name

] pH Value FFA content ] pH Value FFA ] pH Value  FFA content
TGy (£0.01) (%) k) (x0.01) content (%) TGy (£0.01) (%)
Bil-1 (2) 6.9 3.17 Tan-1 (2) 5.00 8.46 BRRI-1 (12 3.89 7.05
Bil-2 (3) 6.71 3.87 Tan-2 (3) 4.89 10.4 hour’s) 3.74 9.87
Bil-3 (4) 6.54 4.159 Tan-3 (4) 4.7 11.28 BRRI-2 (1) 3.5 14.8
Bil-4 (5) 6.23 4.23 Tan-4 (5) 4.56 12.1 BRRI-3 (2) 3.10 17.25
Tan-5 (6) 4.52 13.25 BRRI-4 (4)

4. Conclusion

Rice bran oil is one of the most important source of edible
oil. Storage of rice bran oil before oil extraction is an
important factor on the qualit of final oil. During storage of
rice bran in room temperature (37°C) the FFA (Free fatty
acid) content increase rapidly and deteriorate the quality of
rice bran. The raw rice bran showed higher free fatty acid
level and lower Iodine value whether the partially parboiled
and parboiled rice showed less quality deterioration
respectively. Fully parboiled rice bran shows FFA content
which was 3.17%, maximum degree of unsaturation (102.1g
Todine/100ml oil) and nearly neutral pH level. FFA level of
raw rice bran is found to be increasing during storage time
which was up to 17.25% after one week of storage. Fully
parboiled-rice bran which was collected and processed soon
after the milling process showed minimum lipase activity and
quality deterioration during storage period.
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