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ABSTRACT

A new process for the physical refining of rice rbrail through combined degumming was developed on a
laboratory scale. Studies were conducted to impaguadity of rice bran oil by degumming to makedtbée grade.

Qil contains phosphatides, carbohydrates mucilagesteins and resins as a gummy substance whictadmp
colour turbidity and odour to rice bran oil. Thievestigation showen that phosphoric acid and watetture (0.75

+ 3 %) appear to be most effective degumming agéré.transmittance of oil improved from 37 to 542670 nm.
The Viscosity, Unsaponification matter and meltpaint decrease and lodine Value and Saponificatiatue
increased in degummed rice bran oil as compardde bran oil. The results of present investigatawa shown to
improve the quality of oil.
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INTRODUCTION

Annual world production of rice is approximately@®Benillion metric tons (MMT). Rice bran is a valuabto-
product of the rice-milling industry, and its oibritent ranges from 12—-25% depending on the qualithe bran.
The estimated annual production potential for bican oil is 3 to 4 MMT, but the actual annual protin is far
below this at 0.5 MMT, with much of it being of tetcal grade and mostly used for soap manufactijreJwing
to inferior processing conditions and lack of ceffective technologies, the majority of the oil dagot go into
human consumption. Rice bran oil has a balanceg®fle and contains a host of minor constituenith\proven
nutritional benefits such agoryzanol, tocotrienols, tocopherols, and squalékiethe same time, rice bran oil
differs from other vegetable oils because of ighbr FFA content along with its unusually high @mt$ of wax,
unsaponifiable constituents, polar lipids (inclugliglycolipids), and pigments [2]. The majority dfet nutritional
components present in rice bran oil are destroyadrnoved during traditional alkali refining. Cherail refining of
rice bran oil generally results in losses that@mesiderably higher than those encountered witbrothgetable oils
[3, 4]. These higher losses are attributed to tkegnce of larger amounts of FFA and nonoily ctunestits. Refining
losses can be considerably reduced using physaéfalirg. The important prerequisite for succesgblysical
refining is to reduce the phosphorus content indhdo <10 ppm, as phosphorus-containing companeatuse
color fixation in the final oil during exposure te higher temperatures of physical refining. Wategumming is
the simplest method for removing phospholipids iféic) from vegetable oils. However, only hydragbl
phospholipids can be removed during water degumniéaying 80 to 200ppm of phosphorus in the oipeteling
on the type and the quality of the crude oil arelghesence of nonhydratable phospholipidsN&Eny refineries are
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pretreating rice bran oil with phosphoric acid aor arganic acid (such as citric) to remove nonhyalrkst
phospholipids. Rice bran oil samples with varyimntents of FFA have been degummed with a number of
degumming agents, including water, organic acittsganic acids, inorganic salts, and surface-actbrepounds to
obtain rice bran oil free of phospholipids [6]. Hewer, these methods failed to reduce the phospluamitent to
<10 ppm. Lurgi’s Enzymax process (Lurgi AG, Frankfam Main, Germany) can also be used to convert
nonhydratable phospholipids into water-soluble pfsmspholipids, which are then removed by centrifioga
yielding degummed oil low in phosphorus. The Enzymeocess employs phospholipase A2 isolated froripe
pancreas [7]. Microbial phospholipase has provenbéo superior to porcine pancreatic lecitase anceroth
phospholipases with respect to oil degumming peréorce and is suitable for degumming oil of différgualities,
ranging from water-degummed to crude oil [8]. Hoegvenzymatic degumming has only been reported for
rapeseed, soybean, and sunflower oils [7,8]. FF& @rosphorus contents of crude, degummed, andhadaails
were determined by standard AOCS method [9] anddsta IUPAC method [10], respectively. The remowotl
lipid and nonlipid components during degumming, deiwg, and bleaching is therefore of prime impactanThis
investigation has focused on the removal of gumrayenials under various conditions prior to physiedining, so
that the quality of RBO as a final product is mapaired.

MATERIALS AND METHODS

Rice bran was obtained from rice mills at Rudrafdistt. Udham Singh Nagar (Uttarakhand). Allothemr
materials were purchased from local market. All tha@gents used in the investigation were of AR/G®Rg. Rice
bran oil was extracted from rice bran with n-hexasesolvent at 60° C using Soxhlet Apparatus fboérs. Rice
bran oil contains waxes which were recovered byhtiteextraction method [11, 12]. The dewaxed ri@ntoil was
degumming by adding degumming agents [13,14].

Specific gravity, Viscosity, refractive index ote bran oil were determined by using Pycnometemc&yelectric
Viscometer (VLT) modol, Butyrorefectometer,respeslly [15]. Melting point was determined using Toshal
melting point apparatus [16].

Similarly, Smoke Point, Colour, lodine Value, Saification Value, Acid value and Free fatty acids,
Unsaponification matter, Peroxide Value, Phospliddipvere estimated according to AOCS (1964) mettbdps
Fatty acid composition of rice bran oil were usimigh pressure liquid chromatography (HPLC) [18].eTlax
content of oil was estimated with some modificatiming Colorimeter instead of turbidity meter [19].

RESULTS AND DISCUSSION

The rice bran oil contains phosphotides, proteambghydrates mucilages and resins as gummy sulestavitich
impart colour turbidity and odour to the oil. Howvee, phosphotides are the major component of gurichwh
increases refining losses, create foaming problech generate more colour. The extracted rice branwas
dewaxed than prepare to degumming. In the prodedsgumming, some degumming agents are used foveeg
of oil and gums from the dewaxed rice bran oil.

Effect of degumming agent on the recovery of oil and gums from rice bran ail

The degumming of dewaxed rice bran oil was caroigidwith 2-4 per cent water, 0.25 to 1 per centgpthoric acid
and 3 per cent water + 0.25 to 1 per cent phosplamid. The recovery of oil and gums and lossegiladuring

degumming were estimated. The results obtainegi@sented in Table -1 and Fig.1. The data recoinididate

that 3 per cent water, 0.75 per cent phosphorid acid 3 per cent water + 0.75 per cent phosphaidt as

degumming agents yielded maximum gum 1.80 per 49, per cent and 2.13 per cent, respectively ilemaxed
rice bran oil. The corresponding values for recg\® degummed oil were 97.77 per cent, 97.68 pat and 97.5
per cent. The differences between degumming ageittisrespect to per cent recovery of oil were nigmniicant.

While, significant (P<0.01) differences were obserwith respect to per cent recovery of gums amdeet losses
of oil during degumming. The levels of degummingerts also had a significant effect (P<0.01) redeseof oll

and gums.

The result of this investigation showed that phasighacid and water mixture (0.75 + 3%) appear ¢onfiost
effective degumming agent. Therefore, phospharid and water mixture (0.75 + 3.0%) was used fgudeming
in the present investigation.
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The phosphotides reduction by phosphoric acid wakne with the finding of[20] who reported 96.6 per ce
reduction in total phospholipids content of ricerfr oil. [21] also reported that degumming by phosphoric ac
0.4 per cent level reduced the phospholipid comdémice bran oil from 3.6 to 0.6 per cent. Theulés of preser
investigation are in conformation with these eaneports

Physico-chemical characteristics of degummed rice bran oil

Degumming of dewaxed rice bran oil reduced its pho$ipids content from 3.90 to 0.51 per cent (T - 2). [21]
also made similar observations. They noted a fsigmit reduction in phospholipids content ice bran oil from 3.6
to 0.7 per cent under optimized dewaxing condit

The removal of phospholipids by water and phosghacid mixture appears to be most effective in mrprg the
colour of rice bran oil. The transmittance of 2 pent oil in acetone improved from 37 to 57 pantat 570 nm
[22] also noted that phosptic acid treatment resulted in marked reductiondlour of rice bran oil by destructic
of pigments. The process of degumming of dewaxesl sran oil had little or no effect on its specifiravity,

refractive index, smoke point, acid value and pkde value (Table -)2 Similar observations were recorded
[13].

Fig. 1 : Effect of degumming agent on recovery of Oil
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The viscosity melting point and unsaponifiable matf degummed oil decreased as compared to dewaike
However, iodine value and saponification value éased upon degumming dewaxed oil. This might have be
observed due to removal of same saturated fattsatiring degumming proces
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Table (1): Effect of method of degumming on the moveries of oil and gum and losses of oll

. Degumming agent level Recovery of oil Recovery of gum Losses of oil durin
Method of degumming (M) 9 (%g); Sg (%)y (%y) 9 degumming (%) 9

2.0 98.49 1.19 0.32
. . 3.0 97.77 1.80 0.43
Degumming with water 20 98.12 143 045

Mear 98.12 1.47 0.4C
0.25 98.34 1.35 0.31
0.50 97.78 1.90 0.32
Degumming with phosphoric acid 0.75 97.68 1.92 0.31
1.00 98.09 1.60 0.31
Mean 97.82 1.64 0.31

3+0.2¢ 98.2¢ 1.42 0.3Z
. . 3+0.50 98.00 1.60 0.40
Degumming with water + 3+0.75 97.56 2.13 0.31
phosphoric acid 3+1.00 97.58 2.10 0.42
Mean 97.85 1.94 0.41
Central 99.58 0.12 0.30

CD (P <0.0D) N ns 0.19¢ 0.052

S 0.17¢ 0.24¢ ns
M XS ns 0.362 ns
* Values are an average of five replications.
*x One hundred grams of dewaxed oil was degummehah treatment.
xxk Colour values are given as % transmittance 6P2 oil in acetone at 570 nm.

Table (2): Physico-chemical characteristics of degnmed rice bran oil

S.No. Characteristics Value
1. Colour (% transmittance) 57.0
2. Specific gravity at 30°C 0.925
3. Viscosity (centipoise) 41.3Q
4. Refractive index at 40°C 1.472
5. Melting point (°C) 10.50
6. Smoke point (°C 212.0(
7. Saponification value 190.5p
8. lodine value 99.25
9. Peroxide value (meg/kg oi 43.10
10. Acid value (as oleic acid) 28.0Y
11. Free fatty acids (%) 14.0
12 Unsaponifiable matter (¢ 2.31
13. Phospholipid (%) 0.51
14. Wax (%) 0.07

* Values are an average of five replications.
*x Colour values are given as % transmittance o?%26il in acetone at 570 nm.
ok One hundred grams of dewaxing oil was degumineehch replication.
CONCLUSION

The study was started with the objective of ingzihg the effect of different pretreatment proesssn the
recovery of rice bran oil as well as gum. Not otfigt, it was also aimed to find out the better tyaif rice bran
oil. It is observed that higher recovery of oil aqam are obtained through phosphoric acid and wabeture (0.75
+ 3%). It is also found that degumming agent hawentolor reduction power of an oil so obtainedést in
quality.
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