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ABSTRACT 
 

This study was carried out to produce bread fortified with defatted black rice bran (DBRB). The effect of incorporation of 

DBRB at different levels (5, 10, 15 and 20 %) on the quality characteristics of bread including rheological properties, sensory 

attributes, chemical composition and minerals were evaluated. Biological effect was also measured. The results indicated that 

DBRB had better nutrient profile, breads with 5,10,15% and 20 % was found to be acceptable specially bread containing 5, 10% 

DBRB. The dietary fiber, ash and protein contents were increased, while moisture, fat and carbohydrates contents were decreased 

with increasing of DBRB levels. The results revealed also that adding DBRB increased the content of minerals such as 

phosphorus, potassium, iron, copper, zinc and calcium. Addition of DBRB reduced lipid profile, serum total cholesterol (TG) 

,low density lipoprotein cholesterol (LDLc) and very low density lipoprotein cholesterol (vLDLc) with increasing levels of 

DBRB. On the other hand, the activities of liver enzymes (AST, ALT and total bilirubin mg/dl) were decreased in rats fed on 

fortified bread with DBRB .This study has demonstrated that DBRB can be considered as a good functional food for adding 

nutritional value of food products. 
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INTRODUCTION 
 

Bread and bakery products have an important 

role in human nutrition. Generally, wheat bread is 

considered to be a good source of energy and 

irreplaceable nutrients for the human body. This is 

especially true for the products made from whole grain 

or high-yield flour types. Bread prepared from refined 

flour is nutritionally much poor and does not adequately 

meet the requirements for many macro- or micro-

nutrients ( Anderson et al., 1998) .  

 Also, wheat protein lacks the balance of essential 

amino acids- lysine, threonine and valine. Therefore, 

there have been many on-going investigations on 

enhancing the nutritive value of bread to fulfill the 

expanding demands of modern dietary habits, 

considering the products’ protein, minerals, vitamins 

and/or fiber contents. Bakery products, supplemented 

with various nutritious, protective and ballast 

substances, have been gaining popularity worldwide. 

Mixed grain, whole grain bread and related products are 

even considered as functional foods because they are 

convenient vehicles for important nutrients and 

phytochemicals (Skrbic and   Filipc, 2008). 

 Rice bran powder has high protein, fiber content 

and bioactive compounds (Saunders, 1990) and can 

offers benefits with wheat flour and does not contain 

gluten, a like lowering of blood cholesterol (Kahlon et 

al., 1994 and Chotimarkorn and Silalai, 2007).Defatted 

Rice Bran (DFRB) is rich in proteins, minerals and 

vitamins. Possible health benefits of DFRB 

consumption include increased fecal bulk and reduced 

blood cholesterol (Abdul and Yu, 2000). The rice bran 

supplementation to wheat flour enhanced the contents of 

proteins, lysine and dietary fiber proportionately to the 

level of substitution. Fortification of rice bran is evident 

across a number of markets, having found application in 

bread (Hu et al., 2009).  

 Generally rice bran contains 15 % to 20 % oil 

(Marshall and Wadsworth, 1994). The oryzanol present 

in rice bran is reported to have functions similar to 

vitamin E in promoting growth, facilitating capillary 

growth in the skin. and improving blood circulation 

along with stimulating hormonal secretion (Luh et al., 

1991). Rice bran has high nutritional value with 12-15% 

protein content (Saunders, 1990). Rice bran protein is 

higher in lysine content than rice endosperm protein or 

any other cereal bran proteins (Juliano, 1985). The 

protein efficiency ratio (PER) has been widely used as 

an indicator of protein nutritional quality. The PER 

values for rice bran concentrates range from 2.0 to 2.5, 

compared to 2.5 for casein. Protein digestibility of rice 

bran is greater than 90%. 

Warren and Farrell (1990) reported that the crude 

protein (13.4 - 17.4 %), fat (20.4 - 23.4 %) and ash (10.5 

%) among several cultivars of rice bran grown in 

Australia. Rice bran is rich source of essential nutrients 

like carbohydrates, proteins, fats, dietary fibers and 

antioxidants like tocopherols, tocotrienols, phytosterols 

and oryzanol. (Godber and  Juliano, 2004;Orthoesfer 

and Eastman, 2004).The nutritional composition of rice 

bran confirms its potential for the development of food 

products. (Premakumari et al., 2012) 

Rice bran is an excellent source of total dietary 

fiber ranging from 20-51% (Saunders, 1990).Rice bran 

fiber has laxative effect with increments of increased 

fecal output and stool frequencies (Tomlin and Read, 

1988). 

The pigment of certain rice can inhibit the 

formation of atherosclerotic plaque, because it has anti-

oxidative or anti-inflammatory effects (Anderson, 

2004).  

This study was carried out to produce bread by 

substituting wheat flour using defatted black rice bran 

(DBRB) with different levels. The qualities of produced 

bread including physical, chemical and sensory 

properties were evaluated. This attempt was made to 

produce better and nutritious black rice products and 

adding value to black rice bran, which is likely to be 

ignored and considered as waste product.  
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MATERIALS AND METHODS 
 

Materials 
Black rice (Oryza sativa L.indica), was obtained 

from Rice Research and TrainingCenter (RRTC), 

Sakha, Kafr El-Sheikh Governorate, Egypt. Wheat flour 

(72%) extraction,, sugar, skimmed milk,olive oil, 

improver, sodium chloride and instant dry yeast were 

purchased from the local market in Kafr El-Sheikh 

Governorate, Egypt. Cholesterol powder obtained from 

ALgomhoria Co. for Trading in Medicines, Chemicals 

and Medical Supplies, Cairo, Egypt.  

Animals: 
Male albino rats of Sprague Dawley (90 ± 6 g) 

strain were obtained from the Agricultural Research 

Center, Giza, Egypt.  

Methods 

Preparation of defatted black rice bran 
Black rice grains were cleaned from impurities, 

broken grains, dust and other foreign matters, husked by 

dehulling machine and sieved to separate grain from 

bran. Rice bran was ground passed through 80 mesh 

sieves (Wanyo et al., 2009).Rice bran were separated in 

two halves, the first part of black rice bran left as it is 

and the second part was defatted where extracted by 

slurring with four volumes of hexane at room 

temperature for 1 hour (Sharif et al., 2009). Five 

formulas were prepared which wheat flour was 

substituted with defatted black rice bran (5, 10, 15 and 

20 %) as shown in Table (1): 

 

Table (1): Bread formulas prepared with defatted black rice bran. 

           Treatments 

 

Ingredient 

Control 
5% 

DBRB 

10% 

DBRB 

15% 

DBRB 

20% 

DBRB 

Wheat flour (72%) 100 95 90 85 80 

DBRB (g) - 5 10 15 20 

Sugar 5 5 5 5 5 

Olive oil 5 5 5 5 5 

Skimmed milk 2.5 2.5 2.5 2.5 2.5 

Improver 1.2 1.2 1.2 1.2 1.2 

Sodium chloride 1.7 1.7 1.7 1.7 1.7 

Dry yeast 1.2 1.2 1.2 1.2 1.2 

Water As required As required As required As required As required 
 

Preparation of defatted black rice bran bread 

The defatted black rice bran bread were prepared 

with Partially ( 5, 10, 15 and 20 %) DBRB flour 

fortified straight grade flours following the straight 

dough method as described in AACC (2002) method 

No. 10-10B. The ingredients were mixed mechanically 

for 5-10 minutes to form dough and allowed to ferment 

at 30°C and 75% R.H. for 180 minutes. First and second 

punches were made after 120 and 150 minutes, 

respectively.  The dough was divided into 3 parts and 

final proofing was done for 45 minutes at 95 °F (35 °C) 

and 85% R.H. The bread was baked at 232 °C for 45 

minutes, the different ingredients used in preparation 

bread are shown in Table (1), provided that several 

formulae were tested and the best one presented. 

Rheological properties 
 The rheological properties of bread dough was 

determined using farinograph and extensograph according 

to the methods described in A.A.C.C. (1983). 

Sensory evaluation of defatted black rice bread: 
Twenty members' of students and staff members 

(both male and female) of the Home Economics Department 

Kafr El-Sheikh Univ, evaluated sensorally the produced 

bread. The panelists evaluated the samples for appearance, 

colour, flavour, texture and overall acceptability. Each 

sensory attribute was rated on a 7 point hedonic scale (1 

disliked extremely, 3 neither liked nor disliked, 7 liked 

extremely) (Peter, 2004). 

 

 

Gross chemical composition: 

   Moisture, ash, crude protein and ether extract contents   

were determined according to the methods of A.O.A.C. 

(2000).Crude fiber was determined according to the 

method reported by Kirk and Sawer, 

(1991).Carbohydrates were calculated by difference 

=100- (%protein + %fat +%ash +%fiber). 

Minerals: 

Mineral contents (Na, K, Fe ,Zn ,Cu   and Ca ) of all 

products were determinedusing atomic absorption 

(NC.9423-400-30042) England according to the methods 

described by A.O.A.C. (2000). 

Biological assay: 

Experimental animal's diet 

The standard diet was formulated according to 

NRC (1995) and composed of the following Table (2) 
 

Table (2) : The composition of standard diet . 

Ingredients diet g/kg 

Casein 200 

Corn starch 497 

Sucrose 100 

Vitamin mixtures 20 

Mineral mixtures 100 

Corn oil 50 

DL- methionine 3 

Cellulose 30 
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Experimental design: 

After feeding on basal diet (Table 2) for 7 

days(acclimation period)were randomly divided to 7 

groups(n=7). 

After acclimation, rats were fed on different diets 

as shown: 

G1:  Normal rats fed on basal diet(+ ve control). 

G2: Hypercholesteremic rats fed on basal diet(- ve 

control). 

G3: Hypercholesteremic rats fed on basal diet wit 

control bread. 

G4:Hypercholesteremic rats fed on basal dietwith 5% 

DBRB bread. 

G5:Hypercholesteremic rats fed onbasal diet with 10% 

DBRB bread. 

G6:Hypercholesteremic rats fed on basal diet with 15% 

DBRBbread. 

G7:Hypercholesteremic rats fed on basal diet with 20% 

DBRB bread. 

Induction of cholesterol 

Normal rats fed hypercholesterolemic a social 

diet for inducing hypercholesterolemia, the diet was 

prepared from fine ingredients per 100 gm according to 

Rashwan (1998). 

Rats were weekly weighted, and food intake, 

body weight gain (BWG %) and food efficiency ratios 

(FER) were calculated at the end of the experiment 

according to (Chapman et al., 1959) using the following 

formula: 

BWG % = (Final Weight – Initial / Initial Weight) × 100. 

FER = Gain in body (g/day)/ Food intake (g/ day)            

Food Intake = Rat body weight × (10/100). 

 Blood samples:  

         At the end of the experiment periods, rats were 

anaesthetized by diethyl ether and sacrificed. Blood 

samples were collected in two test tubes. The whole 

blood in the Ethylene diamine tetra acetic acid (EDTA) 

tube was used for estimation of some biochemical 

analysis. The other tubes of blood were left for 

coagulation then centrifuged at 3000 rpm for 15 min to 

obtain serum for further analysis. All serum samples 

were kept at 4 C° before determination of the 

biochemical parameters.  

Biochemical analysis: 

Lipidprofile:  

Lipid pattern fractions were estimated by using 

the spin react enzymatic kits as the following:-Serum 

total cholesterol (TC) was measured according to 

Richmond (1973). Serum triglyceride (TG) were 

determined by enzymatic method according to Buccolo 

and  David (1973) . Serum high denisity lipoprotein 

cholesterol (HDLc) was determined according to 

Grodon andAmer (1977).Low density lipoprotein 

cholesterol (LDLc) and very low denisity lipoprotein 

cholesterol (vLDLc) were calculated according to Lee 

and Nieman (1996) as following :- 
LDL-c = Total cholesterol –( HDL-c +vLDL-c)vLDL-c = TG / 5 

Athrogenic index were calculated by cholesterol / 

HDL-c LDL-c /HDL-caccording to Castelli and 

Levit(1977). 

Liver functions 

Liver functions were determined by enzymatic 

method using kits which obtained from Biocan 

Diagnostics as following analysis.  Serum alanine and 

aspartate aminotransferase enzymes activity (ALT and 

AST) were determined according to the method of 

Reitman and Frankel (1957).Serum total bilirubin was 

estimated according to   Jendrassik (1938) and Timmons 

et al. (2003).   

Renal functions: 

Renal functions were determined as 

follows:Serum uric acid was determined according to 

Hennry, (1964).Serum creatinine was enzymetrically 

determined according to Young (2001). 

Statistical Analysis: 

 All the obtained data were statistically analyzed 

by SPSS computer software by analysis of variance 

(ANOVA) and followedLSD  test by SPSS ver.11 

according to Abo-Allam (2003). 
 

RESULTS AND DISCUSSION 
 

Gross chemical composition of black rice and black   

rice bran 

Proximate chemical composition of black rice 

and black rice bran is presented in Table (3).Dry matter 

content was the highest in black rice bran (91.00%) 

compared with black rice (88.40%).  From Table (3), 

moisture, protein, fat and carbohydrates content in black 

rice bran were higher than those of black rice grain. On 

the other hand, ash and fiber content in black rice bran 

were higher compared with black rice grain, the values 

were 17.70, 59.65 and 3.0 1, 15.14 in bran black rice 

and black rice, respectively. 
 

Table (3):  Chemical composition of black rice grain and bran black rice 

                                                   Sample 

Constituent % 
Black rice grain Black rice Bran 

Dry matter 88.40 91.00 

Moisture 11.60 9.00 

Protein 5.86 1.50 

Fat 1.22 0.1 

Ash 3.01 17.70 

Fiber 15.14 59.65 

Carbohydrates 74.77 25.48 
 

These results are in agreement with those of 

Farrell,(1994) who reported that rice bran is a good 

source of dietary fiber and minerals .From these results, 

it could be observed that black rice bran contains high 
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percentage of crude fiber (59.65%) and can be 

considered as a good source for crude fibers. 

Minerals content of black rice and black rice bran 

Minerals content (Mg, K ,Na, Ca, Fe and Zn  

mg/100g) of black rice and black rice bran are presented 

in Table (4) . Minerals present in rice like zinc, 

manganese, iron and copper play an important role in 

body regulatory functions ,it could be noticed that black 

rice bran content of minerals was higher than that of 

black rice grain expect in Na and  Ca, black rice was the 

highest the values were 135.19,1894,6,50.6 and 31.07 

( mg/100g) in Mg, K ,  Fe and Zn. Rice bran is an 

incredible source of the vitamins, minerals. Lloyd et., 

al(2000) reported that rice bran contained high amounts  

of  minerals such as phosphorus, potassium, iron, 

copper and zinc. 
 

Table (4) Mineral contents of black rice and black rice bran (mg / 100g) 

Sample Mg K Na Ca Fe Zn 

Black rice 133.75 768.73 5171.79 412.23 15.51 30.14 

Black rice bran 135.19 1894.6 2181.38 76.62 50.69 31.07 
 

Rheological properties of bread dough treated 

with defatted black rice bran  

The effect of adding defatted black rice bran to 

bread at varying levels on extensible properties is 

illustrated in Table (5) and Fig (1,2 )  .The Farinograph 

measures and records resistance of dough to mixing. It 

is used to determine the stability and other 

characteristics of dough during mixing. Water 

absorption (%) values gradually decreased   by addition 

levels of  defatted black rice bran flour (5,10,15 and 

20%).  The highest decrease noticed in 20% defatted 

black rice bran (DBRB) bread dough. This is generally 

lower than the baking or operational absorption 

(Stauffer, 1998). Similar effects on water absorption 

were observed by Sudha et al., (2007) when wheat bran 

or rice bran was added. Rosell et al., (2001) reported 

that the differences in water absorption are mainly 

caused by the greater number of hydroxyl groups which 

exist in the fiber structure and allow more water 

interactions through hydrogen. Arrival time ranged from 

2.1in control   bread to 0.50 in 5 % (DBRB). Dough 

development time is the time taken from the start of 

mixing to the point of maximum viscosity just before 

the curve starts to weaken. During this stage of mixing 

the flour water mixture is converted from a thick 

viscous mass to a smooth viscoelastic mass.                           

The dough development is related to changes 

occurring in gluten protein (Appolonia and Kunerth, 

1994). Stability is the time difference between the point 

where the top of the curve first intersects the 500 BU 

line and the point where the top of curve leaves the 500 

BU line. This gives a measure of tolerance of flour to 

mixing and the cohesiveness and elasticity of the dough 

(Appolonia andKunerth, 1994). Ranged from 12 to 11.2 

(min) in control bread and 5% defatted black rice bran 

(DBRB) bread. Degree of weakening ranged from 30 to 

20(B.U) Brabender units in 20 % bread fortified with 

defatted black rice bran (DBRB)  and control   bread. 

Resistance of extension was the highest in control 

480(B.U)Brabender units and the lowest in 20 %  bread 

(DBRB).Extensibility (mm) was the highest in control 

bread  (132 mm) and the lowest (93 mm) in 20 % bread 

(DBRB) bread. Proportional number (P.N.) was the 

highest in control bread (3.68) and the lowest (1.18) in 

20 %  DBRB bread. Dough energy (cm
2
) was the 

highest in control bread (99) and the lowest (19) in 20 

% DBRB  bread  

 

Table (5):  Farinograph and Extensograph of bread fortified with defatted black rice bran:-  

                                 Samples 

 

Parameters 

Control 

bread 

Bread 

+5 % 

DBRB 

Bread +10 % 

DBRB 

Bread 

+15 % 

DBRB 

Bread + 

20 % 

DBRB 

F
ar

in
o

g
ra

p
h
 Water absorption (%) 75.9 69.9 67.2 65.75 63.05 

Arrival time (min) 2.1 0.55 0.50 1.15 1.2 

Development time ( min ) 3.4 1.65 1.0 1.75 1 

Stability time (min ) 12 11.2 11.9 11.8 11.5 

Degree of weakening (B.U) 20 22 23 25 30 

E
x

te
n

so
g

ra
p
h

 Resistance of extension (B.U) 480 340 245 195 110 

Extensibility (mm) 132 127 125 122 93 

Proportional number P.N 3.68 2.68 1.97 1.66 1.18 

Dough energy (cm2) 99 68 52 33 19 
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(1) Control ) Bread (2) ) Bread+5 %(DBRB) 

 
 

 

(3) ) Bread+10%(DBRB) (4) ) Bread +15%(DBRB) 

 
(5) Bread +20%(DBRB) 

Fig(1):Farinogram of bread fortified with defatted black rice bran 
 

  
(1) Control Bread (2) Bread +5 %(DBRB) 

  
(3) Bread +10 %(DBRB) (4) Bread +15 %(DBRB) 

 
5) Bread +20 %(DBRB) 

Fig(2): Extensogram of bread fortified with defatted black rice bran 

Sensory evaluation of bread fortified with defatted black rice bran 
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Data in Table (6) show the sensory evaluation of 

bread fortified with defatted bran of black rice including 

taste, odour, internal color, external color, texture, 

appearance and overall acceptability. The taste is a 

sensation perceived by the tongue and influenced by the 

texture. It ranged between 6.34±0.23 to 5.25±0.26 in 

control bread and defatted bran black rice bread, 

respectively. Odour ranged from7.00 ±0.0.1 to 5.22 

±0.32 in control bread and bread +15 % (DBRB). 

Colour changes are might be due caramelization, 

dextrinisation of starch or maillard reaction involving 

the interaction of reducing sugar with protein. Internal 

color values ranged from6.81±0.21 to 6.60 ±0.74 in 

control bread and bread + 20 %(DBRB). External color 

in the fortified bread samples ranged from 6.89±0.02 in 

control bread to 5.12±0.04 in black rice bran bread 

20%.The crust colour is attributed to the maillard 

reaction between reducing sugars and proteins. The 

reaction commences at temperatures above 150 °C. 

These reactions also produce the bread flavour and 

aroma of baking (Wiggins, 1998). 

Food texture is extremely important to the 

consumer is used by the consumer as an indicator of 

food quality. It's ranged between 7.00±0.11 to 

5.51±0.50 in control bread and 15% fortified bread. The 

texture of bread crumbs depends on its mechanical 

properties such as firmness or softness and resiliency. 

The crumb texture has attracted most attention in bread 

assessment because of the close association with human 

perception of freshness (Cauvain, 1998) . Appearance 

ranged from 7.00±0.34 to 5.25±0.49 in control bread 

and bread +20 % (DBRB), respectively .Over all 

acceptability ranged from 6.82±0.37 to 5.79±0.69 in 

control bread and 20% fortified bread. Hosney (1994) 

suggested that the appearance of bread was an important 

sensory characteristic on which the acceptability of 

bread depends, it could be noticed that over all 

acceptability decrease by more additives of bran black 

rice. The variation among the taste scores of bread 

samples occurs due to interaction between the flavour 

and chewing quality of bread samples. The scores were 

more related to the studies of (Noomhorm et al., 1994), 

where they reported that the rice variety had influenced 

the taste scores of bread samples. 

In general, bread prepared with addition of 

DBRB was acceptable, but recorded lower scores than 

those of control bread. These results are in agreement 

with these obtained by Park et al., 1997; Hassan (2003) 

and Khalil et al., (2015), who reported that adding 

different sources of fibers in pan bread making 

decreased organoleptic properties.  

Proximate chemical composition of bread fortified 

with defatted black rice bran: 

Table (7) shows the proximate composition of the 

bread made by addition of defatted black rice bran at 

differentlevels. The analysis of variance on all 

proximate analysis data showed significant differences 

between the bread samples at p<0.05. The moisture 

content values were 7.55 ±0.12 and 5.40 ±0.14 for the 

control bread and 20% defatted black rice bran (DBRB) 

bread, respectively. This result implies that, the 

moisture content of the samples decreased with increase 

in the levels of black rice bran flour. Crude protein 

values were 9.47±0.32and 10.97±0.69 for the control 

bread and20% defatted black rice bran bread (DBRB), 

respectively, while fat contents values were 

4.91±0.33and 4.38±0.53 for control bread and defatted 

black rice bran bread (DBRB), respectively. This means 

that, the fat content significantly decreased when black 

rice bran flour increased. Furthermore, fiber contents 

values were 3.67± 0.68  and 8.58±0.28 for control bread 

and defatted black rice bran bread (DBRB), respectively 

implying a significant increase in fiber content with 

increasing the levels of defatted black rice bran flour 

.The results also show that carbohydrates content of 

79.10±0.21 and 72.08±0.26   for control bread and 20% 

defatted black rice bran bread (DBRB), respectively 

which suggest significant decrease in carbohydrate 

contents as the defatted black rice bran flour level 

increased. The ash content were 2.85± 0.12and 

3.99±0.75for control bread and  20% defatted black rice 

bran bread (DBRB), which also showed a significant 

increase in the ash content as the  black rice bran flour 

levels increased. These results are confirmed with those 

of (Farrell, 1994 and  Pomeranz and Oryl,(1982), . The 

present study is also in accordance with the findings of 

(Saunders ,1990 ) who illustrated that the stabilized and 

parboiled rice bran had moisture 12 %, protein 13 %, fat 

16 %, crude fiber 9 % and ash 10 % Minerals 

composition of bread fortified with defatted black 

rice bran : 

Table (8) shows the minerals composition of the 

defatted black rice bran -wheat composite bread 

samples. Calcium content in the examined samples 

ranged from (105.21 to 69.80mg/ 100gm) in control 

bread and 20% defatted black rice bran(DBRB), 

respectively. Potassium values was the highest 

(198.4mg/ 100gm)in 20% defatted black rice bran 

(DBRB), and the lowest (103.95mg/ 100gm)   incontrol 

bread(Lloyd et al., 2000). Magnesium ranged from 

90.69 to 73.86 mg/ 100gm in 20% defatted black rice 

bran (DBRB) and control bread. Sodium values ranged 

from 467.47 to 269.75 mg/ 100gm in 20% defatted black 

rice bran (DBRB) and control bread. Zinc plays a 

central role in the immune system, affecting a number 

of aspects of cellular and humeral immunity. Values of 

zinc recorded 3.33 and 1.03, the highest values were in 

20% defatted black rice bran (DBRB) and the lowest 

was in control bread. Phosphor values was   339.38 to 

193.25in 20% defatted black rice bran (DBRB) and 

control bread. Iron values ranged from 4.67 to 

2.12mg/ 100gm in 20% defatted black rice bran (DBRB) 

and control bread. Generally, adding defatted black rice 

bran (DBRB) increased the minerals contents of the 

produced bread. These results are in accordance with 

those of Thompson et al.(2005) Sharif et al.,(2009) and 

Makinde and Akinoso,(2014) 
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Table (6): Sensory evaluation of bread fortified with defattedblack rice bran  

        Samples  

 

Constituent % 

Control bread 
Bread +5 % 

(DBRB) 

Bread +10 % 

(DBRB) 

Bread +15 % 

(DBRB) 

Bread +20 % 

(DBRB) 

Taste 6.34±0.23 6.17±0.17 5.50±0.17 5.35±0.23 5.25±0.26 

Odour 7.00±0.01 6.62±0.32 6.16±0.39 5.22±0.32 5.29±0.47 

Internal color 6.81±0.21 6.44±0.32 6.56±0.31 6.62±0.74 5.60±0.80 

External color 6.89±0.02 6.06±0.02 6.60±0.045 5.50±0.08 5.12±0.04 

Texture 7.00±0.11 6.21±0.21 6.30±0.45 5.51±0.50 5.66±0.45 

Appearance 7.00±0.34 5.41±0.74 6.60±0.54 5.80±0.67 5.25±0.49 

Over all acceptability 6.82±0.37 6.45±0.5 6.10±0.78 6.11±0.37 5.79±0.69 
Each value is the mean ± SD 

Mean values in each column are significantly different at p <0.05.  
 

Table (7) Proximate chemical composition of bread fortified with defatted black rice bran  

                     Samples 

 

Constituent % 

Control  

bread 

Bread 

+5 % 

(DBRB) 

Bread 

+10 % 

(DBRB) 

Bread 

+15 % 

(DBRB) 

Bread 

+20 % 

(DBRB) 

Moisture 7.55 ±0.12 7.23 ±0.61 5.85 ±0.37 6.72 ± 0.39 5.40 ±0.14 

Protein 9.47±0.32 10.12±0.81 10.36±0.71 10.65±0.99 10.97±0.69 

Fat 4.91±0.33 4.87± 0.28 4.63±0.43 4.46±0.47 4.38±0.53 

Ash 2.85± 0.12 3.95±0.25 3.63±0.44 3.33±0.67 3.99±0.75 

Fiber 3.67± 0.68 5.44±0.49 6.42±0.52 7.60±0.43 8.58±0.28 

Carbohydrates 79.10±0.21 75.61±0.35 74.96±0.43 73.96±0.38 72.08±0.26 
Each value is the mean SD 

Mean values in each column are significantly different at p <0.05.  
 

Table (8): Minerals composition of bread fortified with defatted black rice bran  

            Samples 

 

Minerals mg/100g 

Control 

bread 

Bread +5 % 

(DBRB) 

Bread +10 % 

(DBRB) 

Bread +15 % 

(DBRB) 

Bread +20 % 

(DBRB) 

Ca 69.80 87.28 97.47 102.67 105.21 

K 103.95 112.86 140.31 143.87 198.4 

Mg 73.86 77.93 85.24 89.34 90.69 

Na 269.75 328.26 413.63 423.2 467.47 

Zn 1.03 1.43 1.67 2.87 3.33 

P 193.25 235.56 273.17 306.77 339.38 

Fe 2.12 2.88 4.31 4.56 4.67 

 

Biological assay 

Feeding and growth parameters of rats fed on bread 

fortified with defatted black rice bran  
Table (9) shows feeding growth parameters of 

rats fed on bread fortified with defatted black rice bran 

compared with control bread. From these results, it 

could be observed the variance between food intake 

according to the type of fed bread.  The highest intake 

(18.039) was noticed in group fed on bread with 20% 

DBRB (G7), while the lowest food intake was in rats of 

G4. Concerning food efficiency ratio (FER), there were 

significance differences between both control group and 

cholesterolemic rats. Also, rats of G7 showed the 

highest FER. 

The maximum weight gain (87.139 g) was 

observed in rats fed on 20% DBRB bread. These results 

confirmed that the addition of DBRB the bread 

improved the nutritive value of bread. This is due to the 

presence of bioactive compounds in DBRB. These 

finding in accordance with these obtained by many 

researchers (Lotfy 2015 and Khalil 2015). Lipid profile  

Data in Table (10) show that the highest value of 

cholesterol (157.96 mg/dl) was observed in rats in G2 

fed on basal diet. Feeding on bread containing DBRB 

decreased TC. Lowering of cholesterol may be 

attributed to the high content of fiber in DBRB. These 

results are in accordance with those of  Khalilet al., 

(2015). The major components of orzaynol present in 

DBRB help in lowering plasma cholesterol. It has also 

been used to cause hyper lipidemia(Kehlon et. a.l., 

1994). 

From the same table, the highest triglycarides 

value (127.08 mg/dl) was observed in rats (G2) fed on 

basel diet. Treatment with bread containing DBRB 

showed an effect on TG content.  The highest effect was 

noticed in rats fed on 5% DBRB bread (77.7 mg/dl) all 

treatments with different level DBRB caused noticeable 

decreased in TC, LDLc and vLDLc values, while 

resulted in an increase HLDc values. This may be 

attributed its presence of several bioactive compounds 

rice bran which possess significant antioxidant activity. 

These results are confirmed with those of 

(Zawistowskiet al., 2009;Ayanoet al., 2008) 
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Table (10): Feed and growth parameters of rats fed on bread fortified with defatted black rice bran  

        Rats groups 

 
 

Parameters 

G1-

Control 

(+ve) 

G2-

Control 

(-ve) 

G3-

Control  

bread 

G4- Bread 

+5 % 

(DBRB) 

G5-Bread 

+10 % 

(DBRB) 

G6-Bread 

+15 % 

(DBRB) 

G7-Bread 

+20 % 

(DBRB) 

Initial weight  91.10± 

0.23 

93.13± 

0.15 

91.24± 

0.14 

90.06± 

0.23 

94.33± 

0.37 

89.81± 

0.46 

92.02± 

0.36 

Final weight   157.21± 

0.21 

98.15± 

0.22 

146.62± 

0.24 

149.47± 

0.48 

163.54± 

0.43 

170.48± 

0.32 

179.15± 

0.38 

Weight gain   66.11± 

0.25 

5.02± 

0.35 

55.38± 

0.38 

59.41± 

0.39 

69.21± 

0.51 

67.00± 

0.69 

87.13± 

0.68 

Food intake   17.56± 

0.20 

16.69± 

0.12 

17.39 ± 

0.19 

16.56± 

0.26 

17.71± 

0.37 

17.16± 

0.32 

18.03± 

0.36 

Food efficiency  

ratio (FER) 

3.76± 

0.10 

0.30± 

0.12 

3.18± 

0.11 

3.59± 

0.13 

3.91± 

0.17 

4.3± 

0.12 

4.83± 

0.15 
Each value is the mean SD 

Mean values in each column are significantly different at p <0.05 

.  

Kidney and Liver functions: 

From results in Table (11), it could be noticed 

that urea and creatinine values (83 and 1.11 mg/dl, 

respectively) urea the highest in hyperchrolestermic rats 

(0.2) and decreased by feeding on bread treated with 

DBRB. This means that DBRB caused lowering in 

kidney functions. 

Hepatic dysfunction such as elevation of 

transaminases is associated with hyperchrolestermic. 

So, liver transaminases (AST or SGOT and ALT or 

SGPT) are useful biomarkers of liver injury. Data in 

Table (11) show that effect of DBRB addition to the 

bread in induced hyperchrolestermic rats on liver 

functions measured by levels of SGPT and SGOT 

enzymes. Results in table (11) show that SGPT , 

SGOT(U/L) and total Bilirubin levels was the highest in 

Hypercholesteremic rats Control (ve-)  and the lowest in 

20%  defatted black rice bran bread (DBRB) 

 These results suggest that black rice consider is a 

healthful food that may be useful in the reducing the 

risks of hepatic osteoporosis and its related disorders 

such as hyperlipidemia and hyperglycemia, these results 

an accordance with those of(  Halliwell and Gutteridge, 

2001; Galati and O’Brien, 2004). 
 

Table (11): Serum lipid profile of rats fed on bread fortified with defatted black rice bran  
Rats groups 

 

Parameters            

Control 

(ve+) 

Control 

(ve-) 

Control  

bread 

Bread 

+5 % 

(DBRB) 

Bread 

+10 % 

(DBRB) 

Bread 

+15 % 

(DBRB) 

Bread 

+20 % 

(DBRB) 

T. C (mg/dl) 88.42± 

0.21 

157.96± 

0.32 

97.14 ± 

0.25 

74.75± 

0.43 

77.9± 

0.48 

81.91± 

0.33 

85.75± 

0.56 

Tri G (mg/dl) 82.17± 

0.38 

127.08± 

0.36 

105.20 ± 

0.17 

77.7± 

0.43 

80.55± 

0.32 

84.27± 

0.43 

89.45± 

0.46 

HDLc (mg/dl) 46.23± 

0.28 

25.37± 

0.74 

29.13 ±  

0.58 

35.10± 

0.59 

39.44± 

0.91 

44.32± 

0.28 

62.24± 

0.77 

LDLc(mg/dl)  25.76± 

0.32 

107.18± 

0.34 

46.97± 

0.31 

24.11± 

0.26 

22.35± 

0.29 

20.69± 

0.38 

5.62± 

0.35 

VLDLc (mg/dl)  16.43± 

0.12 

25.41± 

0.24 

21.04± 

0.38 

15.53± 

0.42 

16.10± 

0.44 

16.62± 

0.56 

17.88± 

0.64 
 

Table (11) Kidney and Liver function of rats fed on bread fortified with defatted black rice bran: 

                   Rats groups 

Parameters 
Control 

(+ve) 

Control 

(-ve) 

Control  

bread 

Bread 

+5 % 

(DBRB) 

Bread +10 

% 

(DBRB) 

Bread 

+15 % 

(DBRB) 

Bread +20 

% 

(DBRB) 

Urea (mg/dl) 26± 

0.23 

83± 

0.21 

37± 

0.15 

38± 

0.14 

33± 

0.10 

30± 

0.20 

29± 

0.11 

Creatinine (mg/dl) 0.71± 

0.11 

1.11± 

0.1 

0.92± 

0.23 

0.90± 

0.52 

0.87± 

0.30 

0.78± 

0.42 

0.75± 

0.16 

SGPT(U/L) 47± 

0.21 

66± 

0.85 

40± 

0.75 

33± 

0.56 

36± 

0.64 

37± 

0.67 

31± 

0.26 

SGOT(U/L) 177± 

0.31 

274± 

0.61 

165± 

0.24 

133± 

0.85 

137± 

0.76 

130± 

0.34 

99± 

0.16 

Total Bilirubin (mg/dl) 0.35± 

0.43 

0.46± 

0.61 

0.38± 

0.42 

0.27± 

0.17 

0.24± 

0.14 

0.22± 

0.55 

0.19± 

0.13 
Each value is the mean SD 

Mean values in each column are significantly different at p <0.05. 
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 الاستفادة من نخالة الأرز الأسود المنزوعة الدهن في إنتاج خبز القمح لتعزيز الخصائص الغذائية والوظيفية
                      ميرفت إبراهيم الدميري   و                نهله صلاح زيدان

    مصر  –                جامعه كفر الشيخ   –                    كلية التربيةالنوعية   –                   قسم الاقتصادالمنزلي 

        
أجريت هذه  لدررلةذ لإ تاجذخب  مذع  ذرخا ما خدذ  لسرع لسةذزر لد اعزخذ  لدذره  زهدذع  ذ   ذات مخذرلر  ق ذخت  ذ  لدذر ي   

% . جا جقيذيا  اذخ ج جذزرل لد مذع زجاذ ت لد اذخ ج 5،لإ0،لإ5،لإ0لسميض ز ا خد  لسرع لسةزر  اعزع لدره  ماةب   جقف  هي 
لدجركيب لدكي خزي زلدعاخار لد عراي ,أيضخ جا  يخس لدجأثيرلت لدميزدزجي . أاخرت لداجخ ج لدي  مذزت لد مذع لدريزدزجي  ,لدافخت لدحةيه ,

%    ا خدذ  لسرع لسةذزر لد اعزخذ  لدذره  .ز ذر  5,0،حةيخ لد رخا ما خد  لسرع لسةزر لد اعزخ  لدره   خا  لد حجزي خقي اةم  
ميا خ لا فض  حجزى لدر زم  زلدره  زلدكرمزهيذررلت معيذخرل مضذخن  ا خدذ  لسرع ,لدمرزجي  دزحظ لرجفخع اةمه لسديخف زلدر خر زكهدع 

لسةذذزر  اعزخذذ  لدذذره . أيضذذخ زضذذحت لداجذذخ ج لاذذه مرضذذخن  ا خدذذ  لسرع لسةذذزر لد اعزخذذ  لدذذره  علر  حجذذزي لدعاخاذذر لد عرايذذ   ذذ  
مرضخن  ا خد  لسرع لسةزر لد اعزخ  لدره  دذزحظ لا فذخض  ةذجزي لدذرهز   .لدفزةفزر ,لدمزجخةيزا ,لدحرير ,لداحخس ,لدعاع زلدكخدةيزا

زاةب لدكزدةجرزت لدكقي زلدكزدةجرزت لد ا فض لدكثخن  زلدرهز  لدثاثي  معيذخرل اةذم  ا خدذ  لسرع لسةذزر لد اعزخذ  لدذره .   اخحيذ  
 . خقي لد مع لد رخا ما خد  لسرع لسةزر لد اعزخ  لدذره  أ رى لا فض ااخ  أاعي خت لدكمر زلدمقز زمي  لدكقي ني لدف رل  لدجي غهيت

ضذخن   ي ذ  غهل يذ  دق اججذخت لارع لسةذزر لد اعزخذ  لدذره  ي كذ  لخجمخرهذخ غذهلي زظيفيذخ جيذرل لا ر أثمجت اجخ ج هه  لدررلة  أ  ا خد  ل
 لدغهل ي 

 


