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Introduction
-

eases, such as obesity, hypertension, cerebral apoplexy, 
myocardial infarction, diabetics, and coronary heart diseases 
Husak -

food industry to develop or modify traditional food products 
in order to contain less fat. Rice bran has recently been used 
in ground beef products for both nutritive and antioxidant 

-
unsaturated fatty acid, oleic acid, and very high levels of 
antioxidant compounds including tocopherols, tocotrienols, 

storage and consumption, because of the enzyme lipase, rice 

bran (SRB) is an allergen-free functional ingredient that can 
replace some of all of the traditional binders in meat products 
Lee et al. [3]. Moreover, rice bran is highly nutritious and 

upon it the characteristics of a good laxative Kim et al.  [4]. 
), 
-

of paddy rice exceeded 738 million metric tonnes (MMT), 
yielding around 70 MMT of bran FAO/UN [6]. Rice bran is a 
considerable byproduct of the rice milling process, account-
ing for 5-10% of milled rice. The bran is a good source of 

essential unsaturated fatty acids, and phenolics Saenjum et 
al. [7]. Rice bran oil is usually used as an excellent cooking 
medium because of its nutritional superiority, abundant mi-
cronutrients longer shelf-life stability at high temperatures, 
and better taste provided to food items.

The amount of rice bran components vary according to 
rice type, storage, climate conditions, rice bran stabilization, 
and processing methods Amarasinghe and Gangodavilage 

use is limited. Rice bran is abundant in lipids, and excessive 
lipase activity in the presence of endogenous lipoxygenase 

[10]. Because of the lipid deterioration susceptibility of the 
rice bran. To avoid fatty acid release, increase shelf life, and 

enzymatically inactivated immediately after bran extraction 
Herfel et al.  [11]. Rice bran cannot be used as a food com-
ponent because of the instability that occurs during storage. 
This instability refers to the lipase enzyme activity present 

for the hydrolysis of triglycerides yielding glycerol and free 
fatty acids. Lipoxygenase and peroxidase are also key en-

[12]. Rice bran oil stands out among the healthiest and most 
nutritious edible oils. Rice bran oil has a fatty acid com-
position that is around 19% saturated (palmitic acid), 42% 
monounsaturated (oleic acid), and 39% polyunsaturated (li-
noleic acid) Mezouari et al. [13]. When compared to other 
vegetable oils, crude rice bran oil is noted for its relevant 

-

commonly used oilseed oils is normally 0.4- 0.6% Krishna 
et al. [14]. Currently, there is an increased interest in the 
use of dietary antioxidants, including vitamins C and E, to 

antioxidants may be added to meat products to enhance their 
-

dertaken to study the possibility of using stabilized rice bran 
as a food additive for preparing healthy beef burgers.

Materials and methods 

Materials
Rice bran samples have been collected as a byproduct of 

-

popular short-grain japonica varieties consumed in Egypt. 

Training Center (RRTC) in Sakha, Kafrelsheikh Governor-

beef, kidney fat, and other components necessary to make 
-

frelsheikh. The analytical grade chemicals used in the study 

and Medical Appliances in Tanta City, Egypt.

Methods 

Rice bran  conditioning

Stabilization of rice bran

-
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treatment at  900W,  for 2 min. and manually mixed ev-
ery minute according to Faria et al. [16]. The second and 

-

steamed in the autoclave under atmospheric pressure for 10 
min. (Autoclave 1) and 20 min. (Autoclave 2), respectively 

analyses.

parameters for each sample. These notations should be the 
same in all article.

 
of stabilized rice bran

to contain: 80% grounded red beef meat, 20% grounded 
-
-

-
lized rice bran. 

Gross chemical composition of the samples 

Rice bran oil extraction 

evaporator at 40oC Kahlon et al. [21] . 

Physical and chemical parameters of extracted oils

-

 
was determined

The methyl ester of fatty acids in rice bran oil samples 
-

Beef burger cooking parameters

electrical grill (Arcelik Mini Firin, Turkey) at 300 °C (the 

a total of 10 min, 6 min one side and 4 min in the other side 
Sorour et al.  [22]. 

Beef burger organoleptic properties

The Sensory characteristics of the cooked burger sam-

to evaluate color, taste, odor, texture, tenderness, and overall 
acceptability, of cooked samples according to the method 
described by Badr, and El-Waseif [23].

Statistical analysis

described by Steel, R.G. and Torrie [24].  

Results and discussion 

Chemical composition of rice bran samples

bran, including rice type, variance in organic compounds in 
the soil, fertilizer used, climatic and environmental condi-
tions, milling degree, and treatments El-Bana et al.  [25]. 

to investigate the previously indicated treatments and their 

Un-RB and rice bran after the various stabilizing processes 

-

-
-

tamination, and some nutrient preservation. The obtained 

-
pended on the processing temperature and duration of heat-
ing. Furthermore, moisture content plays a key role during 

the autoclaved rice bran samples (Autoclave 1 and 2) con-
tained the highest content of crude protein contents 16.94 

obtained by Bagchi et al. [17].
Based on ether extract, Un-RB and stabilized rice bran 

contained 18.52 to 20.32% crude fat (Table, 1). Further-
more, stabilization by either dry or moist heat helped to in-
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crease the ether extract levels in rice bran. The augmentation 
of oil extractability could be related to the ability of heat to 
cause the fat in the cells to coalesce into oil droplets and 

extent of oil extraction, or causing degradation of lipopro-

by Vissers et al. [28].  As previously reported by other au-

in reducing enzymatic activity to a greater or lesser degree, 
hence, increasing or decreasing oil extraction Lakkakula et 

and stabilized rice bran ranged from 8.70 to 9.0%, and the 
total carbohydrate content ranged from 54.13 to 57.44 %. 

El-Hady and Bagchi et al. [26 and 17]. 

Physical and chemical characteristics of oils 
obtained from rice bran after various stabilizing 
processes

Physical characteristics

-

of fats and oils is the refractive index; it may be used to 
-

or stabilized rice bran oils (1.4671-1.5703) at (p 0.05) (Ta-

et al. [30]. 
At 25o -

-

of rice bran oil to 0.9281. Furthermore, the heat treatments 

gravity of oils as found by Davies [32].  The obtained results 

Chemical characteristics

and the results are  presented in Table (2). The acid and per-
oxide values of oil extracted from un-stabilized (Un-RB) 

-
tively. These results are comparable to those reported by 

The heat treatments especially MW led to a decline in 
both acid and peroxide values. Such results may be due to 
the inhibition of lipase activity in rice bran by heat. Acid and 

Table 1. 
Treatment Moisture Crude Protein Ether Extract Ash Carbohydrates*
Un-stabilized 8.56a+ 15.34d 18.52d 8.7b 57.44a

6.65c+ 16.04c 20.32a 9.31a 54.33b
6.60c+ 16.16c 19.42c 9.20a 55.22b
6.10d+ 16.65b 19.82b 9.40a 54.13b

Autoclave 1 7.30b+ 16.94a 19.32c 9.27a 54.47b
Autoclave 2 7.50b+ 17.04a 20.02a 9.40a 53.54d

(5)  Autoclave 1: Steaming for 10 min.                        (6)    Autoclave 2: Steaming for 20 min.

Table 2. 

Parameters
Stabilization Treatments

Control MW Autoclave 1 Autoclave 2
Refractive index (25ºC) 1.4603a+ 1.4671a 1.4603a 1.4602a 1.4602a 1.4703a

0.9152b+ 0.9281a 0.9144b 0.9162b 0.9252a 0.9201ab
Acid value (%) 1.34a+ 1.11d 1.29b 1.21c 1.15d 1.13d

0.901a+ 0.655e 0.838b 0.805c 0.751d 0.731d
107.20a+ 100.61f 106.10b 105.22c 102.10d 101.41e
196.12a+ 195.41b 195.55b 194.77c 194.10d 194.30d
4.52a+ 4.37b 4.31b 4.19c 4.16c 4.11c

(5)  Autoclave 1: Steaming for 10 min.                            (6)    Autoclave 2: Steaming for 20 min.
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hydroperoxides Nagassapa et al. [35]. Furthermore, Auto-

and Sosulski [36],  stated that steam treating of some grains 
for 5 min. led to a reduction in the acid value of their oils 
and that steaming oat for one minute reduced the peroxi-
dase activity to 40-60% of that in the control, moreover,  the 
reduction reached 95% of the original activity after steam-
ing for 3 min. Additionally, El-Sayed [37], stated that, heat 
treatments especially steaming, led to the decline of both 
acid and peroxide values, in addition to heat treatments for 

-
dine value also indicates the stability of oil against oxida-
tion, since it represents the degree of unsaturation of oils 
and measures their vulnerability to oxidation Nagassapa et 
al. [35]. The iodine values of the rice bran samples varied 

Aal, and Sosulski [31 and 36]. Furthermore, heat treatment 

played an active role in decreasing the iodine value. This 
result could be related to the destruction of double bonds in 
the unsaturated fatty acids of oils as a function of heating 
as found by Nagassapa et al [35]. The results in Table (2) 

-

results are comparable to those found by El-Sayed [37], 
-

value of oils as a result of heating could be attributed to the 

chemical reactions that led to the degeneration of products 
-

vitamins, and pigments, usually play an important role in oil 

rice bran oil extracted from the Un-RB and stabilized rice 
bran oil samples ranged from 4.11 to 4.52%. These results 

-

El-Sayed [21 and 37].

Fatty acids composition

composition of rice bran oil extracted from Un-RB and 

acid (C 16:0) are the dominant fatty acids in Un-RB, and 

34.55- 36.40 and 17.40- 19.96%, respectively.
The concentrations of the major fatty acids, namely 

C18:2, C18:1and C16:0 of the investigated rice bran oils 
-

acid composition of 204 rice varieties and found that the 

49.2, and 27.3– 41.0%, respectively. The level of these fatty 
acids depends on the variety and cultivation location of the 

oleic and linoleic acids represents a decrease in the yield-
ed free fatty acids that might be expected during storage. 
Conditions especially conditions that promoting oxidation 

obtained by Krishna [40]. Concerning thermal processing, 
the results presented in Table (3) revealed that thermal pro-
cessing of rice bran caused a decrease in unsaturated fatty 

Table 3. 
Fatty acid Control*  MW oil Auto1 oil Auto2 oil
Myristic, C14:0 0.55 0.57 0.75 0.77 0.69 0.72
Palmitic, C16:0 17.40 17.80 19.65 19.96 19.0 19.30
Palmitoleic, C16:1 0.13 0.14 0.23 0.23 0.16 0.20
Stearic, C18:0 1.72 1.76 2.3 2.34 1.79 2.09

42.40 42.10 41.17 41.06 41.72 41.42
Linoleic, C18:2 36.40 36.30 34.75 34.55 35.30 35.0
Linolenic, C18:3 0.80 0.76 0.67 0.63 0.76 0.73
Eicosenoic, C20:1 0.60 0.57 0.48 0.46 0.58 0.54
TSFA** (%) 19.67 20.13 22.70 23.07 21.48 22.11
TUSFA** (%) 80.33 79.87 77.30 76.93 78.52 77.89

*- Control = oil extracted from Un-RB.
**TSFA = Total saturated fatty acids, **TUSFA = Total unsaturated fatty acids
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-
crease in unsaturated fatty acids. The results of the present 

Hady and El-Sayed [26 and 37].  

Chemical and cooking properties of beef burger 

rice bran

-

-
ture content of all-beef burgers containing stabilized rice 

-

replacement level of rice bran. The increment of moisture 
-

preparation and cooking process. These results are in agree-

 
-

thermore, the fat content of all-beef burgers containing sta-

-

increased. Furthermore, protein content percentages of beef 

for the control sample and those formulated by replacing fat 

From analysis of data presented in the same Table (4) 
it could be noticed that, the ratios of replacement levels in-

-
moud and Badr [42]. According to the data in Table (4),  

Apparent also from the same Table that, cooking loss of beef 

-

-

 
-

ence the cooking loss of the beef burger since protein and 
-

of Choi et al. and Gibis et al. [43 and 44]. From the results 
presented in this Table, it could be noticed that cooking the 

-

stabilized rice bran had cooking yield values higher than that 
of control. Burgers containing 20.0 % stabilized rice bran 

-

Table 4.  

Chemical Characteristics Moisture Ash Crude Protein Crude Fat Carbohydrates*
Control

5% rice bran
10% rice bran
15% rice bran
20% rice bran

**57.97e
58.55d
59.35c
60.40b
61.20a

1.88e
2.40 d
2.90 c
3.50 b
4.01 a

52.70 e
54.80 d
56.95 c
58.10 b
59.29 a

23.50 a
18.21 b
14.61 c
11.95 d
9.70 e

21.92 e
24.59 d
25.54 c
26.45 b
27.00 a

cooking properties Control 5% rice bran 10% rice bran 15% rice bran 20% rice bran

Cooking Loss%
Shrinkage % 

+67.54 e
32.46 a
25.15 a

72.08 d
27.92 b
20.86 b

77.82 c
22.18 c
16.89 c

82.30 b
17.70 d
13.89 d

86.30 a
13.70 e
11.69 e
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and41 and 46].     
The beef burger control had the highest values of shrink-

-

-

been done in the processed meat industry. This replacement 
is done for many reasons, such as health or economic pur-

food manufacturing Egbert and Payne [47]. Data presented 

in the score values of taste, odor, texture, tenderness, and 
-

-
lized rice bran till 15 % could be suggested to be made as 

rice bran produced acceptable samples compared to the con-
-

to retain moisture and fat leading to producing of a more 
succulent and juicy meat product Choi et al. [43] But the 

other samples. With regard to the color, taste, odor, texture, 

values.

Conclusions
Data obtained from this experiment indicated that un-sta-

bilized rice bran has higher free fatty acids and can be stopped 

over other stabilization methods. Furthermore, the beef burger 
-

proves chemical, cooking, and sensory properties.
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