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ABSTRACT 
 

There is an increasing interest with rice bran due to its natural phytochemicals 
content such as phenolic acids and Vit E which have been reported as strong 
antioxidants. The purpose of this study was to produce and study the effect of 
supplementing Balady bread with rice bran on blood glucose and cholesterol levels in 
diabetic rats. Chemical composition shows that rice bran is good source of protein, 
minerals, dietary fiber and antioxidants such as phenolic acids and vitamin E. Balady 
bread was supplemented with 5%, 10%, 15% and 20% of rice bran. Supplementation 
of Balady bread with rice bran up to 15% increased dietary fibers, phenolic acids and 
vitamin E content of the bread without negative effects on sensory properties of 
produced bread. Balady bread Supplemented with 15% and 20% rice bran recorded 
the highest treating effect on serum glucose and cholesterol levels in diabetic rats. It 
reduced glucose and cholesterol levels by 40%and 18.4%, respectively, comparing 
with diabetic rats group (control +ve). The results ascertain the possibility of producing 
Balady bread supplemented with rice bran as a functional food with high nutritive 
values and technological qualities for diabetes and hypercholesterolemic people. 

 

INTRODUCTION 

 
Cereal bran is known to have substantial concentrations of important 

nutrients such as soluble and insoluble fiber (Hoseney, 1994 and Chronakis, 
et al., 2004), minerals, vitamins, proteins and lipids (Murtaugh et al., 2003). 
Rice bran is the outer layer of brown rice, obtained as a by-product of the rice 
milling industry. However, most of them are discarded, except for using in 
feeds (Harada, et al., 2008). Due to the abundance of some functional 
compounds, rice bran has drawn the attention of chemists and 
pharmacologists recently (Azizah and Yu, 2000; Gurpreet and Sogi, 2007; 
Juan et al., 2006). Among the functional compounds, many biological active 
polysaccharides extracted from rice bran appeared to elicit excellent 
physiological properties in maintaining health and preventing diseases such 
as anti-tumor (Takeshita et al., 1992), enhancing the immune function 
(Tzianabos, 2000) and increasing the peripheral blood lymphocytes 
(Takenaka and Itoyama, 1993). 

Phenolic compounds have attracted the attention of food and medical 
scientists due to their strength in vitro and in vivo antioxidant activities and 
their ability to scavenge free radicals, break radical chain reactions and 
scavenging metals. The consumption of phenolics has been connected with a 
reduced risk of cardiovascular diseases and cancer (Zhao and Moghadasian, 
2008).  

At the molecular and cellular levels, antioxidants serve to deactivate 
certain particles called free radicals. Free radicals are the natural by-products 
of many oxidative metabolic processes within the cells. Vitamin E is thought 
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to be the most effective antioxidant due to its abundance in the body. 
Oryzanol found in rice bran oil is also a potent antioxidant. One test- tube 
study indicated that oryzanol was more than four times as effective in 
stopping tissue oxidation as vitamin E. Oryzanol is a mixture of sterol esters 
of ferulic acid (Hiramitsu and Armstrong, 1991). 

 The nutritional functional of oryznol components may be related to 
their antioxidant property because of the ferulic acid structure. Ferulic acid is 
a phenolic acid antioxidant (Marinova and Yanishlieveva, 1992). 

Ferulic acid is found in all parts of the grain, especially the aleurone 
layer, such as wheat bran (Mandalari et al., 2005). It is known as a potential 
antioxidant, antimicrobial and anti-inflammatory agent. The oxidative cross-
linking properties of ferulic acid have been exploited in developing the gel 
matrix of wound dressings (Kennedy et al., 1999). In the food industry, it is 
used as a natural food preservative for its ability to inhibit peroxidation of fatty 
acids and it may acts as a source of natural vanillin for fungal conversion 
(Thibault et al., 1998). Phenolic acids, such as ferulic and p-coumaric acid 
are esterified to arabinofuranosyl residues (Chanliaud et al., 1995). 

  Rice bran contains a significant amount of natural phytochemicals 
such as oryzanols, tocopherols and tocotrienols that have been reported as 
the strongest antioxidants in rice bran (Godber and Juliano, 2004 and 
Orthoefer and Eastman, 2004). 

Lipophilic antioxidant activity, tocotrienols have shown peculiar 
physiological potential including antitumor properties toward mammary 
cancer (Nasaretnam, 2005), reducing serum cholesterol effects (Qureshi, et 
al., 2000), and anti-inflammation (Akihisa et al., 2000). 

Antioxidant activity tests reveal that polysaccharides extracted with hot-
water from rice bran and precipitated with 40% ethanol showed good 
capability of scavenging superoxide radical, hydroxyl free radical and anti-
lipid peroxidation at 1.0 mg/mL. The hypocholesterolemic effect of rice bran 
has been attributed to various fractions of the bran such as the neutral 
detergent fiber, hemicellulose, rice bran oil and its unsaponifiable matter 
(Visser et al., 2000). 

Phenolic acids are predominantly found in the outer bran layer of a 
wheat grain (Moore et al., 2006). Phenolics in wheat can be subdivided into 
acids derived from either benzoic acid or cinnamic acid (Kim et al., 2006). 
Vanillic and salicylic acids, for example, are derivatives of benzoic acid while 
ferulic acid, the dominant phenolic acid in a wheat grain, and caffeic acid are 
derivatives of cinnamic acid (Abdel-Aal et al., 2001). Phenolic acids within the 
wheat grain are strong antioxidants and may alleviate oxidative stress by 
quenching or neutralising reactive species, thereby reducing cellular damage 
or death (Zhou and Yu, 2004). Besides acting as antioxidants, phenolics can 
be beneficial to health by chelating metal ions (Liyana-Pathirana and Shahidi, 
2006), stimulating antioxidative (Moore et al., 2006) and detoxifying enzymes 
(Yoshioka et al.,1995). 

Rice bran and derived products appear as nutraceuticals potentially 
useful in the prevention of cardiovascular diseases (Cicero and Gaddi, 2001). 

Rice bran contains many valuable substances such as fiber, proteins, 
and minerals required for human health (Watchararuji, 2008). The major 
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component of dietary fiber in rice bran can lower the risk of cancer and 
coronary heart diseases (Choi, et al., 2008), and can be used to reduce blood 
cholesterol levels and prevent obesity (Sera et al., 2005). 

Leonora et al., (2006) reported that brown rice is more health beneficial 
food for diabetics and hyperglycemic individuals than milled rice due to the 
higher amounts of phytic acid, polyphenols, dietary fiber and oil in brown rice 
compared to milled rice. 

Egypt is the largest rice producer in the Near East region, cultivating 
rice on about 1.6 Million feddan  with average of 4.2 tons rice per feddan. The 
annual production is about 6,720,000 tons annually and rice bran is about 
1,008,000 tons annually partially used as livestock and poultry feed as well as 
for cosmetic purposes (Helal, 2005). 

The purpose of this study was to study the treating effect of 
supplemented Balady bread with 5%, 10%, 15% and 20% rice bran on serum 
glucose and cholesterol levels in diabetic rats. 

 

MATERIALS AND METHODS 
 
Materials: 

Rice bran was obtained from Alshrkia Rice Mill Co., Zagazig Provence, 
as a by-product of the rice milling. Soft wheat (Sakha 69) was obtained from 
Agriculture Research Center. Yeast and salt were purchased from the local 
market. 
Animals: Forty two male adults albino rats weighting (130 ±10) of Sprague 
Dawley strain, were purchased from the Animal House of the Food 
Technology Research Institute, Agriculture Research Center, Giza, Egypt. 
Alloxan was obtained from Sigma Co. 

Basal diet content: Basal diet consisted of 497g starch, 20g casein, 50g 
corn oil, 100g salt mixture and 20g vitamins mixture. Choline and Sucrose 
contents were 3g and 100g, respectively as shown in Table (1) according to 
the National Research Council (1989). 

  

MMeetthhooddss::  
Preparation of rice bran: Rice bran was dried at 130°C for 60 min. Dried 
rice bran was then milled in laboratory mill (in hammer type mill, model 3100). 
Preparation of wheat flour (82%): Wheat was cleaned, conditioned at 14% 
moisture. The conditioned wheat was milled using Qudrumat Senior 
Laboratory Mill. The extraction rate was adjusted to 82%.   
Preparation of Balady bread: Rice bran flour was blended separately with 
wheat flour (82% extraction) at different levels 5%, 10%, 15% and 520 as 
illustrated in Table (1). The technological procedure used for preparing bread 
was carried out in Food Technology Research Institute according to (Sallam 
et al., 1995). 
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Table (1): Formula used in supplementing Balady bread with rice bran. 
 
Components 

Balady bread Supplemented with:  

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

Wheat flour 
Rice bran 
Salt 
Yeast 
Water 

100 
0 
3 
5 

100 

95 
5 
3 
5 

100 

90 
10 
3 
5 

100 

85 
15 
3 
5 

100 

80 
20 
3 
5 

100 

 
Experimental Design: Rats were housed in individual wire-bottom cages 
and fed on  basal diet prior to feeding the experimental diets for 
acclimatization for five days. Animals had been accessed to diets and water 
ad-libitum. After acclimatization period, Albino rats were weighted and divided 
into six groups (7 rats/ group). Group (1) was fed on the basal diet only 
(control -ve). The remainder rats, thirty five, were injected subcutaneous with 
a single dose of the alloxan (150 mg/ Kg body weight) to attack the rats with 
hyperglycemia (Buko, et al., 1996). The rats were then divided into five 
diabetic groups (7 rats/ group) and fed on the following diets for 4 weeks as 
shown in Table (2): Group (2), diabetic control (+ve), was fed on basal diet 
only (non treated rats). Group (3), fed on basal diet plus Balady bread 
supplemented with 5% of rice bran. Group (4), fed on basal diet plus Balady 
bread supplemented with 10% of rice bran. Group (5), fed on basal diet plus 
Balady bread supplemented with 15% of rice bran. Group (6), fed on basal 
diet plus Balady bread supplemented with 20% of rice bran, as shown in 
Table (2). 
 
Table ( 2 ) Composition of excremental diets: 

Diet contents: 

Control 
(-ve) 

Group 
(1) 

Diabetic rats: 

Control 
(+ve) 

Group (2) 

Group 
(3) 

Group 
(4) 

Group 
(5) 

Group 
(6) 

Casein 200 200 200 200 200 200 

Corn oil 50 50 50 50 50 50 

Salad Mixture 100 100 100 100 100 100 

Vitamin Mixture 20 20 20 20 20 20 

Cellulose 30 30 30 30 30 30 

Sucrose 100 100 100 100 100 100 

Choline 3 3 3 3 3 3 

Corn starch 497 497 0 0 0 0 

Balady bread supplemented with:       

5% rice bran 0 0 497 0 0 0 

10% rice bran 0 0 0 497 0 0 

15% rice bran 0 0 0 0 497 0 

20% rice bran 0 0 0 0 0 497 

 
Blood collection: Rats were fasted for 12 hours, weighted at the end of the 
experiment and sacrificed under ether anesthesia. Blood samples were 
received from portal vein into clean dry centrifuge tubes and left to clot at 
room temperature. Then centrifuged for 10 min. at 3000 rpm to separate the 
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serum. Then, serum was carefully aspirated and transferred into clean covet 
tubes and stored frozen at -20ºC for analysis (Asatoor and King, 1954). 

Gross chemical composition: Moisture, crude protein, lipids, total 
dietary fiber, soluble and in soluble dietary fibers and ash contents of wheat 
flour (82% extraction), rice bran and produced bread were determined by the 
standard procedures described in the A.O.A.C. (1995). The carbohydrates 
were calculated by differences. Vitamin E content was determined according 
to Brubacher et al., (1985). 
Determination of Phenolic compounds: 0ne gram of each sample was 
homogenized with 40% methanol and stirred on a  shaker. The extract was 
was filtered through a nylon filter and the solvent was evaporated under 
vacuum. The dried residue containing phenolic compounds was dissolved in 
a solution consisting of methanol: water: acetic acid (40: 59.3: 0.7, v: v: v) 
and stored in brown vials at 5°C for analysis. HPLC analysis is used to detect 
and determine the phenolic compounds as suggested by Christian (1990). 
The analysis of phenolic compounds was performed on HPLC model Hp 
1050, equipped with UV detector. The separation and determination were 
performed on C 18 column (150 × 4.8 nm). The mobile phase consists of 
methanol: water: acetic acid (40: 59.3: 0.7, v: v: v). the wave length in the UV 
detector is 254 nm. The run time is 25 min with 1 ml./ min. of flow rate. 
Sensory evaluation of bread: Bread quality attributes were evaluated after 
cooling during 30 min for crust and crumb attribute determinations. 
Appearance (20), Layers separation (15), Crumb texture (15), Crust color 
(10), Taste (20), Oder (20) and Overall acceptability (100) were determined 
according to (Ronda et al., 2005). 
Analytical Methods: Glucose was determined in the serum according to the 
colorimetric method described by Wayne (1998). Total cholesterol (TC) was 
determined according to Allain et al., (1974). Total protein (TP) was 
determined according to Henry (1957). Albumin was determined according to 
Doumas et al., (1971). Triglycerides (TG) level was determined according to 
Lowell et al., (1973). Low density lipoproteins (LDL-c) was determined 
according to the method described by Steinberg, (1981). High density 
lipoproteins (HDL-c) was determined according to the method described by 
Kostner, (1976). The activities of serum aspartate aminotransferase (AST) 
and alanine aminotransferase (ALT) were determined according to the 
method of Moss and Henderson (1999).  
Statistical Analysis: Data were statistically analyzed by the variance and 
least significant difference (L.S.D) at 0.05 level according to the method 
described by McClave, and Benson (1991). 

 

RESULTS AND DISCUSSION 
 

Chemical composition and energy content: 
Chemical composition and energy content of wheat flour (82% 

extraction), rice bran and Balady bread supplemented with 5%, 10%, 15% 
and 20% of rice bran are shown in Table (3). Data show that wheat flour 
(82% extraction) contained protein, fat, ash, total dietary fiber (TDF), total 
carbohydrates and energy by 13.5%, 1.7%, 0.8%, 4.1%, 79.9% and 388.8 
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calories, respectively. Also, rice bran contained protein, fat, ash, total dietary 
fiber (TDF), total carbohydrates and energy by 18.3%, 20.3%, 10.0%, 20.4%, 
31.0% and 379.9 calories, respectively. Data show also that rice bran 
contained the highest content of protein, oil, ash, TDF, soluble dietary fiber 
(SDF) and insoluble dietary fiber (IDF) compared to wheat flour (82% 
extraction). So, rice bran could be recognized as an excellent source of 
nutritional and healthy component in human food. Meanwhile wheat flour 
(82% extraction) contained high content of total carbohydrate and energy. 

Data in Table (3) show also that supplementation of  Balady bread 
with rice bran increased protein, fat, ash, TDF, SDF and ISD content of 
supplemented bread. In contrast, increasing of rice bran addition slightly 
decreased both total carbohydrates and energy content of produced bread 
compared with the control Balady bread. Cheruvanky (2003) reported that 
rice bran and its derivatives are good sources of protein, TDF, phyto-
nutrients, vitamins and minerals. 

 

Table (3): Chemical composition (%) and energy(Kcal/ 100g) content of 
wheat flour (82% extraction), rice bran and supplemented 
bread (on dry wt. basis):    

                      Component 
Samples 

Protein Fat Ash SDF
1
 IDF

2
 TDF

3
 
Carbohy-

drates 

 

Energy 

Wheat flour  13.5 1.7 0.8 2.8 1.3 4.1 79.9 388.9 

Rice bran 18.3 20.3 10.0 3.1 17.3 20.4 31.0 379.9 

Bread supplemented with: 

Control 12.7 1.5 1.0 1.4 2.0 3.4 81.0 391.5 

5% rice bran 13.0 2.4 1.4 1.6 2.4 4.5 79.2 390.4 

10% rice bran 13.2 3.3 1.9 1.7 3.1 4.8 76.8 389.7 

15% rice bran 13.5 4.2 2.3 1.8 4.0 5.8 74.2 388.6 

20% rice bran 13.9 5.3 2.8 1.9 4.8 6.7 71.3 388.5 
1
 Soluble dietary fiber. 

2
 Insoluble dietary fiber. 

3 
Total dietary fiber. 

 
Antioxidant content of wheat flour (82% extraction), rice bran and 
supplemented bread: 

Antioxidant content of wheat flour (82% extraction), rice bran and 
supplemented bread are shown in Table (4). Data show that rice bran is an 
excellent source of Phenolic acids and vit E.  
 

Table (4): Antioxidant content of wheat flour (82% extraction), rice bran 
and supplemented bread (on dry wt. basis):    

             Component 
 
Samples 

Phenolic acids contents (mg/ 100g) 
Vit. E 

(mg/ 100g) Ferulic 
P. 

Coumaric 
Vanilic 

Proto 
catchuic 

Total 

Wheat flour  2.8 1.2 0.6 0.4 5.0 0.6 

Rice bran 175.5 77.8 33.4 28.3 315.0 8.6 

Bread supplemented with: 

Control 2.6 1.1 0.5 0.4 4.6 0.5 

5% rice bran 11.2 5.0 2.0 1.8 20.0 1.0 

10% rice bran 19.4 8.8 4.0 3.4 35.6 1.4 

15% rice bran 28.6 12.6 5.4 4.6 51.2 1.7 

20% rice bran 36.5 16.2 6.9 5.9 65.5 2.1 
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Data obvious also that ferulic acid is the abundant acid in rice bran and wheat 
flour (82%). Data show also that Phenolic acids and vit. E content of  Balady 
bread supplemented with rice bran increased with increasing rice bran levels. 
Eun Hee et al., (2007) reported that rice bran contains ferulic acid and vit. E 
which possess antioxidant activities and show promising effects as preventive 
and therapeutic agents.  
 
Sensory evaluation of produced Balady bread supplemented with rice 
bran: 

Sensory evaluation of produced Balady bread supplemented with 5%, 
10%, 15% and 20% of rice bran is shown in Table (5). Data show that 
increasing rice bran levels in supplemented Balady bread decreased sensory 
parameters. Also, supplementation of Balady bread up to 15% of rice bran 
caused no significant deterioration in sensory parameters. In contrast 
supplementation of Balady bread with 20% of rice bran caused significant 
deterioration in the sensory parameters. These results agree with those 
obtained by Delahaya et al., (2009) and Saeed et al., (2009).  
 
Table (5): Sensory evaluation of produced Balady bread supplemented 

with rice bran: 
       Parameters  
 
Samples 

Appear-
ance 
(20) 

Layers 
separation 

(15) 

Crumb 
texture 

(15) 

Crust 
color 
(10) 

Taste 
(20) 

Oder 
(20) 

Overall 
acceptability 

(100) 

Control 19.0
a
 15.0

a 
14.6

a 
10.0

a 
18.6

a 
19.0

a 
96.2

a 

5% rice bran 18.0
ab 

15.0
a 

14.6
a 

10.0
a 

18.6
a 

19.0
a 

95.2
a 

10% rice bran 18.0
ab 

14.6
a 

14.3
a 

9.0
ab 

18.3
a 

18.5
a 

92.7
a 

15% rice bran 17.6
b 

14.5
a 

14.1
a 

8.0
bc 

18.0
a 

18.0
a 

90.2
a 

20% rice bran 12.3
c 

12.3
b 

12.5
b 

7.0
c 

13.0
b 

14.0
b 

71.3
b
 

 
Effect of supplementing Balady bread with rice bran on serum glucose 
levels of diabetic rats: 

Effects of supplemented Balady bread with 5%, 10%, 15% an 20% of 
rice bran on serum glucose levels of the diabetic rats are shown in Table (6). 
The results show that serum glucose level increased from 107.33 mg/ dl. in 
control (-ve) to 396.42 mg/dl. in the control (+ve) due to alloxan treatment.  
Treating of the diabetic rats groups with Balady bread supplemented with 
5%, 10%, 15% and 20% rice bran caused significant reduction in the serum 
glucose levels to 303.12, 275.34, 250.58 and 205.45 mg/ dl. of the diabetic 
rats after  4 weeks treating period, respectively.  

From results presented in Table (6), it could be noticed also that serum 
glucose level of diabetic rats decreased with increasing both rice bran levels 
and treating period. Also, Balady bread supplemented with 20% rice bran 
recorded the lowest serum glucose the level in diabetic rats. It reduced 
serum glucose level by 40% comparing with control (+ve) group without 
significant differences with Balady bread supplemented with 15% rice bran. 
These results are in line with those obtained by Eun Hee et al., (2007), who 
mentioned that rice bran contains ferulic acid which significantly decreased 
blood glucose level and increased plasma insulin levels of type 2 diabetes to 



Mobarak, E. A. et al. 

 260 

regulate blood glucose levels by elevating glucokinase activity and 
production of glycogen in liver. 
 
Table (6): Effect of supplementing Balady bread with rice bran on 

serum glucose levels (mg/dl.) of diabetic rats.  
        Variable 

Groups 

Treating time in weeks: 

0 1 2 3 4 

G1 
107.33

a
 

±4.04 
105.00

a
 

±4.58 
103.33

a
 

±4.32 
100.69

a
 

±3.93 
102.44

a 

±2.91 

G2 
396.42

b
 

±7.64 
394.22

d
 

±6.70 
391.22

d
 

±7.02 
385.22

d 

±6.77 
380.00

e
 

±4.51 

G3 
395.34

b
 

±5.00 
336.42

c 

±5.7 
318.32

c
 

±4.84 
313.32

c 

±6.70 
303.12

cd 

±5.17 

G4 
394.54

b 

±6.35 
330.11

c 

±5.36 
314.31

b 

±2.91 
308.51

c 

±3.93 
275.34

c 

±4.33 

G5 
396.23

b 

±7.02 
325.55

bc
 

±7.53 
310.42

b 

±2.19 
302.11

c
 

±4.32 
250.58

bc 

±3.00 

G6 
392.54

b 

±10.00 
314.60

b 

±7.35 
300.32

b 

±5.36 
285.11

b 

±2.60 
205.45

b 

±2.19 
 

Effect of supplementing Balady bread with rice bran on cholesterol 
profile and triglyceride level of diabetic rats: 

The effects of supplementing Balady bread with rice bran on 
cholesterol profile and triglyceride level of diabetic rats are shown in Table 
(7). Data show that total cholesterol (TC), triglyceride and low density 
lipoprotein (LDLc) in control (+ve) group were higher than  in control (+ve) 
group due to  aloxan treatment. In the contrast, high density lipoprotein 
(HDLc) was higher in the control (-ve) group than in the control (+ve) group. 
Data show also that treating the diabetic rats with Balady bread 
supplemented with rice bran reduced TC, triglyceride and LDLc and 
increased HDLc compared with the control (+ve) group. Data show also that 
Balady bread supplemented with 15% and 20% rice bran recorded the 
highest treating effect with no significant differences with the control (-ve) 
group. 

 

Table (7): Effects of supplementing Balady bread with rice bran on 
cholesterol profile and triglyceride level of diabetic rats (mg/ dl) 

        Variables 
Groups 

Total 
cholesterol 

Triglyceride LDLc HDLc 

G1 
97.30

a
 

±3.71 
125.67

b
 

±2.96 
50.00

a 

±1.53 
67.83

a
 

±1.76 

G2 
125.00

c
 

±4.41 
215.67

d
 

±4.32 
67.11

d
 

±2.23 
50.44

d
 

±3.67 

G3 
120.25

c
 

±4.67 
178.64

c
 

±4.26 
65.11

cd
 

±1.86 
54.00

c
 

±2.89 

G4 
116.30

bc
 

±4.51 
174.34

c
 

±4.06 
59.51

bc
 

±1.86 
59.31

b
 

±2.60 

G5 
106.45

ab
 

±3.71 
101.00

a
 

±4.51 
54.67

ab
 

±1.53 
65.52

a
 

±2.60 

G6 
102.00

a
 

±3.00 
131.00

b
 

±4.16 
50.10

a 

±1.53 
67.37

a
 

±2.33 
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The data obtained are in agreement with those obtained by Keser et al., 
(2006), who reported that dietary fibers reduce blood cholesterol, glucose and 
insulin levels. Visser et al., (2000) reported that the hypocholesterolemic 
effect of rice bran has been attributed to various fractions of the bran such as 
the neutral detergent fiber, hemicellulose, rice bran oil and its unsaponifiable 
matter. Also, Leonora et al., (2006) reported that brown rice is more health 
beneficial food for diabetics and hyperglycemic individuals than milled rice 
due to the higher amounts of phytic acid, polyphenols, dietary fiber and oil in 
brown rice compared to the milled rice. 
Effect of supplementing Balady bread with rice bran on liver functions 
of hyperglycemic rats: 

Effect of supplementing Balady bread with rice bran on liver functions of 
hyperglycemic rats are shown in Table (8). Data show that total protein (Tp) 
and albumin were significantly reduced from 6.40 and 2.13mg/dl., 
respectively, in the control (-ve) group to 4.03 and 1.67 mg/dl., respectively, 
in the control (+ve) group. Meanwhile AST and ALT significantly increased 
from 89.35 and 29.36 mg/dl., respectively, in the control (-ve) group to 152.00 
and 49.35mg/dl., respectively, in the  control (+ve) group. Also, treating 
hyperglycemic rats with bread supplemented with 5%, 10%, 15% and 20% 
rice bran increased both total protein and albumin levels. Also, Balady bread 
supplemented with 20% rice bran recorded the highest levels in TP and 
albumin levels of hyperglycemic rats. Data in Table (8), show also that AST 
and ALT increased in the control (+ve) group compared with the control (-ve) 
group due to aloxan treatment . Treating hyperglycemic rats groups with 
Balady bread supplemented with 5%, 10%, 15% and 20% rice bran caused 
significant reduction in AST and ALT of  hyperglycemic rats, and 20% rice 
bran recorded the highest improvement without significant differences with 
the control (-ve) group.  From data obtained in Table (8) it could be concluded 
that treating the hyperglycemic rats with wheat bread supplemented with 15% 
and 20% rice bran improved greatly the liver functions. Also, the present  
data are in line with those obtained by Panlasigui and Thompson (2006). 
 
Table (8): Effect of the supplementing Balady bread with rice bran on 

liver functions of the hyperglycemic rats: 
 

        Variable 
Groups 

Total Protein  
(mg/ dl ) 

Albumin  
(mg/ dl ) 

AST  
(mg/ dl ) 

ALT  
(mg/ dl ) 

G1 
6.40

a
 

±0.87 
2.13

a
 

±0.03 
89.35

a
 

±2.60 
29.36

a
 

±1.45 

G2 
4.03

b
 

±0.3 
1.67

b
 

±0.02 
152.00

c 

±4.04 
49.35

c 

±2.60 

G3 
4.20

b 

±0.43 
1.70

b
 

±0.06 
142.34

c 

±4.10 
47.67

c 

±2.52
 

G4 
4.53

ab
 

±0.64 
1.75

b
 

±0.09 
117.00

b 

±3.60 
42.35

b 

±2.29 

G5 
5.23

ab
 

±0.72 
1.83

b
 

±0.14 
108.00

b 

±3.51 
35.00

a 

±1.89 

G6 
5.37

ab
 

±0.63 
1.87

b
 

±0.10 
95.67

a
 

±2.89 
30.33

a 

±1.62 
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Conclusion: 
From the results obtained from this study, it could be suggested that it 

is possible to produce Balady bread supplemented with 15% and 20% rice 
bran with high nutritive value and technological quality and used it as 
functional food to satisfy the requirements of people suffering from 
hyperglycemia or coronary heart diseases. Also, rice bran by- product of rice 
milling can be utilize economically. 

 

REFERENCES: 
 

Abdel-Aal, E., Hucl, P., Sosulski, F., Graf, R., Gillott, C., and Pietrzak, L. 
(2001). Screening spring wheat for midge resistance in relation to 
ferulic acid content. J. Agri. and Food Chem., 49: 3559–3566. 

Akihisa, T., Yasukawa, K., Yamaura, M., Ukiya, M., Kimura, Y. and Shimizu, 
N. (2000). Triterpene alcohol and sterol ferulates from rice bran and 
their anti-inflammatory effects. Agric. and Food Chem., 48: 2313–2319. 

Allian, C., Roon, L., Chan, C., Richmond, W. and Fu, P. (1974). Enzymatic 
determination of total serum cholesterol. Clin. Chem., 20: 470. 

 A.O.A.C. (1995). Official Methods of Analysis of the Association of Official 
Analytical Chemists. Arlington, Virginia,USA 

Asatoor,, A. and King, E. (1954). Simplified colorimetric blood sugar method. 
Biochem. J., 14: 56. 

Azizah, A., and Yu, S. (2000). Functional properties of dietary fiber prepared 
from defatted rice bran. Food Chemistry, 68, 15–19. 

Brubacher, G., Muller-Mulot, W. and Southgate, D. (1985). Methods for 
Determination of Vitamins in Foods Recommended by cost. 91 
Elsevier, New York, pp. 97- 106. 

Buko,V., Lukoskaya,G., Nikitn, V., Tarasenov, Y., Zaraddrink, L., Borodassky, 
Y., Zardink, B., Janz, B. and Gunderman, K. (1996). Hepatic and 
pancreatic effects of polyenyal phtidy colin in rats with alloxaninduced 
diabetes. Cell Biochem. Funct., 14: 131-137. 

Chanliaud, E., Saulnier, L., and Thibault, J., (1995). Alkaline extraction and 
characterization of heteroxylans from maize bran. Journal of Cereal 
Sci. 21: 195–203. 

Cheruvanky, R. (2003). Phytochemical products: rice bran. In Phytochemical 
functional foods (Johnson, I. T., and Williamson, G., eds), pp. 347-376. 
CRC Press; Woodhead Publishing, Boca Raton; Cambridge. 

Choi, Y., Jeong, J., Choi, J., Han, D., Kim, H. and Lee, M., (2008). Effects of 
containing dietary fiber extracted from rice bran on quality 
characteristics of emulsion-type sausages. Korean Journal of Food 
Science Animal Resource, 28(1):14–20. 

Christian, G. (1990). HPLC Tips and Tricks. Great Britain at the Iden Press, 
Oxford pp. 608.  

Chronakis I., Triantafyllou A., and Öste R. (2004). Solid-state characteristics 
and redispersible properties of powders formed by spray-drying and 
freeze-drying cereal dispersions of varying (1→3,1→ 4)-β-glucan 
content. J. Cereal Sci., 40: 183–193. 



J. Food and Dairy Sciences, Mansoura Univ., Vol. 1 (5), May, 2010 

 

 263 

Cicero, A. and Gaddi, A. (2001) Rice Bran oil and γgammaoryzanol in the 
treatment of hyperlipoproteinemia and other conditions. Phytotherapy 
Research 15: 277-289. 

Delahaya, E. Pena., J. and Jimenez, P. (2009). The rice bran effect on the 
physical- chemical and sensorial properties of wheat bread. Revista de 
la Faculta de Agronomia, Universidad del Zulia, 26: 4, 583- 598. 

Doumas, B., Watson, W. and Biggs, H. (1971). Albumin standard and 
measurement of serum albumin with bromocresol green. Clin. Chem. 
Acta, 31: 87. 

Eun Hee, J., Sung Ran, K., Inkyeon, H. and Taeyoul, H. (2007). 
Hypoglycemic effects of phenolic acidfractionof rice bran and ferulic 
acid mice. J. Agic. And Food chem.., 55: 9800- 9804. 

Gurpreet, K., and Sogi, D. (2007). Functional properties of rice bran protein 
concentrates. J. of Food Engineering, 79, 592–597. 

Godber, J. and Juliano, B. (2004). Rice lipids. In E. T. Champagne (Ed.), 
Rice: Chemistry and technology (3rd ed., pp. 163–190). Minnesota: 
American Association of Cereal Chemists Inc. 

Harada, H., Tanaka, K., Fukuda, Y., and Hashimoto, W. (2008). Paenibacillus 
sp. Strain HC1 xylanases responsible for degradation of rice bran 
hemicellulose. Microbiology Research, 163(29), 3–298. 

Helal, A. (2005). Rice bran in Egypt. online at www . itm . com . eg / 
documents / ricebraninegypt.doc. 

Henry, R. (1957). An accurate and  rapid method for the determination of 
protein in small amounts of blood serum and plasma. Anal. Chem., 92: 
1491. 

Hiramitsu, T. and Armstrong, D. (1991). Preventive effect of antioxidants on 
lipid peroxidation in the retina. Ophthalmic Res., 23: 196- 203. 

Hoseney R. (1994). Principles of Cereal Science and Technology. 2nd ed. St 
Paul, MN: American Association of Cereal Chemists, 1994: 378. 

Juan, P., Esther, M., Maria, J., Juan, F., Laura, C., and Juan, B. (2006). 
Preparation of a rice bran enzymatic extract with potential use as 
functional food. Food Chemistry, 98: 742–748. 

Kennedy, J., Methacanon, P. and Lloyd, L. (1999). The identification and 
quantification of the hydroxycinnamic acid substituents of a 
polysaccharide extracted from maize bran. Journal of the Science of 
Food and Agriculture, 79: 464– 470. 

Keser, I., Cecic, I., Satalic, Z. and Baric, I. (2006). Diet quality of women 
according to dietary fiber intake. Proceeding of 3rd International 
Congress of flour bread. Croatian Congress of Cereal Technologists, 
232- 239. Opatija, Croatia. 

Kim, K. H., Tsao, R., Yang, R., and Cui, S. W. (2006). Phenolic acid profiles 
and antioxidant activities of wheat bran extracts and the effect of 
hydrolysis conditions. Food Chemistry, 95: 466–473. 

Kostner, G. (1976). Enzymatic determination of cholesterol in high-density 
lipoprotein fractions prepared by polyanion precipitation. Clin. Chem., 
22: 695a. 

http://www.itm.com.eg/documents/ricebraninegypt.doc
http://www.itm.com.eg/documents/ricebraninegypt.doc


Mobarak, E. A. et al. 

 264 

Leonora, N., Panlasigui, L. and Thomposon L. (2006). Blood glucose 
lowering effects of brown rice in normal and diabetic subjects. Inter. J. 
Food Sci. and Nutrition, 57: 151- 158. 

Liyana-Pathirana, C. and Shahidi, F. (2006). Importance of insoluble-bound 
phenolics to antioxidant properties of wheat. Journal of Agricultural and 
Food Chemistry, 54: 1256–1264. 

Lowell, P.; Foester L. and Galph, T. (1973). Determination of triglyceride in 
serum. Clin.  Chem., 19 (3): 338-340.  

Mandalari, G., Faulds, C., Sancho, A., Saija, A., Bisignano, G., LoCurto, R., 
and Waldron, K. (2005). Fractionation and characterisation of 
arabinoxylans from brewers’ spent grain and wheat bran. Cereal Sci., 
42: 205–212. 

Marinova, E. and Yanishlieveva, N. (1992). Effect of temperature on the 
antioxidant action of the inhibitors in lipid autoxidation. J. Food Sci. 
Agric., 60: 313- 318. 

McClave, J. and Benson, G. (1991): Statistics for Business and Economics. 
Dellen Publishing, Fifth Edition. San Francisco, USA.       

Moore, J., Liu, J., Zhou, K. and Yu, L. (2006). Effects of genotype and 
environment on the antioxidant properties of hard winter wheat bran. J. 
Agric., and Food Chem., 54:5313–5322. 

Moss, D. and Henderson, R. (1999). Clinical enzymology. In: Burtis CA, 
Ashwood ER, editors. Tietz Textbook of Clinical Chemistry. 3rd ed. 
Philadelphia: W.B Saunders Company, p. 617-721. 

Murtaugh M., Jacobs D., Jacob B, Steffen and L., Marquart L. (2003). 
Epidemiological support for the protection of whole grains against 
diabetes. Proc. Nutr. Soc., 62(1): 143–149. 

Nasaretnam, K. (2005). Palm tocotrienols and cancer. In D. Bagchi and H. G. 
Preuss (Eds.), Phytopharmaceuticals in cancer chemoprevention (pp. 
481–490). London: CRC Press. 

National Research Council (1989). Recommended Dietary Allowances, 10th 
Ed. National Academic press, Washington, DC. 

Orthoefer, F. and Eastman, J. (2004). Rice bran and oil. In E. T. Champagne 
(Ed.), Rice: Chemistry and technology, (3rd ed., pp. 569–593). 
Minnesota: American Association of Cereal Chemists Inc. 

Panlasigui, L. and Thompson, L. (2006). Blood glucose lowering effects of 
brown rice in normal and and diabetic subjects. International J. Food  
Sci. and Nutr., 57: 151- 158.  

Qureshi, A., Mo, H., Packer, L., and  Peterson, D. (2000). Isolation and 
identification of novel tocotrienols from rice bran with 
hypocholesterolemic, antioxidant, and a antitumor properties. J. 
Agricultural and Food Chemistry, 48(8) : 3130–3140. 

Ronda, F., Gomez, M., Blanco, C. and Caballero, P. (2005). Effects of polyols 
and nondigestible oligosaccharides on the quality of sugar-free sponge 
cakes. Food Chemistry, 90: 549–555. 

Saeed, S., Arif, S., Ahmed, M., Ali, R. and Shih, F. (2009). Influence of rice 
bran on rheological properties of dough and in the new product 
development. J. Food Sci., and Tech., (Mysore) 46 (1) : 62- 65. 



J. Food and Dairy Sciences, Mansoura Univ., Vol. 1 (5), May, 2010 

 

 265 

Sallam, I., Abd El-Magid, M., Hegazy, N. and Abou Zaid, W. (1995). Effect of 
packaging and storage on bread containing additives to retard stalling. 
Egypt. J. Food Sci., 23(1): 133-145. 

Sera, N., Morita, K., Nagasoe, M., Tokieda, H., Kitaura, T., and Tokiwa, H. 
(2005). Binding effect of polychlorinated compounds and environmental 
carcinogens on rice bran fiber. J.Nutr. Biochem., 16(1): 50–58. 

Steinberg, D. (1981). Metabolism of lipoproteins at the cellular level in relation 
to atherogenesis. In :Miller NE, Lewis B, eds. Lipoproteins, 
atherosclerosis and coronary heart disease. Amsterdam: Elsevier/North 
Holland. 

Takenaka, S., and Itoyama, Y. (1993). Rice bran hemicellulose increases the 
peripheral blood lymphocytes in rats. Life Science, 52, 9–12. 

Takeshita, M., Nakamura, S., Makita, F., Ohwada, S., Miyamoto, Y., and 
Morishita, Y. (1992). Antitumor effects of rice bran saccharide on 
ENNG-induced carcinogenesis. Biotherapy, 4, 139–145. 

Thibault, J., Asther, M., Ceccaldi, B., Couteau, D., Delattre, M., Duarte, J., 
Faulds, C., Heldt-Hansen, H., Kroon, P., Lesage- Meessen, L., Micard, 
V., Renard, C., Tuohy, M., Van Hulle, S. and Williamson, G. (1998). 
Fungal bioconversion of Agricultural by-products to vanillin. 
Lebensmittel Wissenchaft und Technologie 31: 530–536. 

Tzianabos, A. (2000). Polysaccharide immunomodulators as therapeutic 
agents: Structural aspects and biologic function. Clinical Microbio.Rev., 
13, 523–533. 

Watchararuji, K., Goto, M., Sasaki, M., and Shotipruk, A. (2008). Value-added 
subcritical water hydrolysate from rice bran and soybean meal. 
Bioresource Technology, 99(14) : 6207–6213. 

Wayne, A. (1998). Procedures for the collection of diagnostic blood 
specimens by venipuncture, approved standard. National Committee of 
Clinical Lab. Standards, 4th Ed., H3-A4.  

Visser, M., Zock, P., Meijer, G. and Katan, M. (2000). Effect of plant sterols 
from rice bran oil and triterpene alcohols from sheanut oil on serum 
lipoprotein concentrations in humans. American J. Clin. Nutr., 72: 1510-
1515. 

Yoshioka, K., Deng, T. L., Cavigelli, M., and Karin, M. (1995). Antitumor 
promotion by phenolic antioxidants – Inhibition of Ap-1 activity through 
induction of Fra expression. Proceedings of the National Academy of 
Sciences of the United States of America, 92, 4972–4976. 

Zhao, Z., and Moghadasian, M. H. (2008). Chemistry, natural sources, dietary 
intake and pharmacokinetic properties of ferulic acid: A review. Food 
Chemistry, 109(4) : 691–702. 

Zhou, K. and Yu, L. (2004). Effects of extraction solvent on wheat bran 
antioxidant activity estimation. Lebensmittel-Wissenschaft Und-
Technologie-Food Science and Technology, 37: 717–721. 

 
 
 
 



Mobarak, E. A. et al. 

 266 

 تأثير الخبز البلدي المدعم بردة الأرز علي مستوي سكر وكولسترول الدم المرتفع
 السيد عباس مبارك؛ عبد المنعم صالح الشاذلي وعبد التواب سعد بركات

 معهد بحوث تكنولوجيا الأغذية، مركز البحوث الزراعية، الجيزة، مصر.
 

 Eلأرز لما تحتوٌه من مركبات مضادة للأكسدة مثل فٌتامٌن ٌوجد اهتمام متزاٌد بردة ا
والأحماض الفٌنولٌة. ٌهدف هذا البحث إلً إنتاج خبز بلدي مدعم بردة الأرز ودراسة التأثٌر 
العلاجً لهذا الخبز علً مستوي السكر والكولسترول المرتفع فً دم الفئران المصابة بداء السكري. 

دة الأرز مصدر جٌد للبروتٌنات، العناصر المعدنٌة، الألٌاف الغذائٌة أظهر التركٌب الكٌمٌائً أن ر
%، 01%، 5الخبز البلدي ب .  تم تدعٌم Eومضادات الأكسدة مثل الأحماض الفٌنولٌة وفٌتامٌن 

% إلً زٌادة نسبة 05% ردة أرز. أدي تدعٌم الخبز البلدي بردة الأرز حتى مستوي 01% و 05
بدون تدهور فً الخواص الحسٌة للخبز الناتج. كما  Eالألٌاف الغذائٌة، الأحماض الفٌنولٌة و فٌتامٌن 

% ردة أرز قد سجل أعلً تأثٌر 01% و05أظهرت النتائج المتحصل علٌها أن تدعٌم الخبز بنسبة 
علاجً علً مستوي السكر والكولسترول المرتفع فً دم الفئران المصابة بداء السكري. وقد انخفض 

%، علً التوالً، مقارنةً بمجموعة الفئران 0,80% و 01مستوي الجلوكوز والكولسترول بنسبة 
أنه ٌمكن إنتاج خبز بلدي مدعم  المصابة بداء السكري الضابطة. ٌتضح من النتائج المتحصل علٌها

بردة الأرز ذو قٌمة غذائٌة وجودة تكنولوجٌة كغذاء وظٌفً مفٌد لمرض السكري والكولسترول 
 المرتفع.  
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