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ABSTRACT 
 

This study was carried out to prepare cake made from brown rice high amylose and fiber cellulose 
prepared from brown rice bran were added separately as alternative to wheat flour at levels 10, 20, 30 and 40%, 
respectively. The chemical constituencies, dietary fiber fraction and antioxidant compounds including phenolic 
compounds, flavonoids and anthocyanins were determined in brown rice and brown rice bran. Moreover the 
polyphenol compounds were fractionated using HPLC in brown rice and brown rice bran. The results showed 
that the brown rice bran had contained higher in fiber fraction and antioxidant compounds than brown rice high 
amylose. Brown rice bran was treated with sodium hydroxide solution at pH 8 for one hour at 100οC to give 
fiber cellulose. Brown rice high amylose and fiber cellulose from brown rice bran were added as alternative 
wheat flour 72% extraction at level 10, 20, 30 and 40% to give eight cake blends (four cake blends from brown 
rice and four cake blends from fiber cellulose prepared from brown rice bran). The results after the end of 
biological experimental period showed that the rat groups fed on brown rice high amylose and fiber cellulose 
from brown rice bran were significantly slightly decreased gradually by increasing brown rice bran in cake for 
final body weight between them. It is clear that the rats fed on cake made from brown rice high amylose 
significantly lowered (from 172.0 to 150.0 mg/dl, respectively) in total cholesterol whilst; the diabetic rats fed 
on cake made from fiber cellulose from brown rice bran were significantly the lowest in glucose level (from 
200.0 and 110.0 mg/dl, respectively). The results from HDL- cholesterol and LDL-cholesterol, total lipids and 
triglycerides were paralleled for total cholesterol. From this study it could be recommended that the brown rice 
high amylose and fiber cellulose from brown rice bran are reach in chemical composition as protein, fiber, and 
antioxidant compounds and more beneficial food for lowering glucose blood level and lipid parameters. 
Therefore, the brown rice high amylose and fiber cellulose from brown rice bran is a benefit healthy food and 
alternative for white flour in cake. 
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Introduction 
 

Rice (Oryza sativa) is one of the main cereal crops, as well as staple food for most of the world’s 
population, especially Asian countries. Approximately 600 million tons are harvested worldwide annually Chen 
et al. (2012). Frequently, rice is eaten in cooked form by humans to obtain various nutrients, as well as to 
supplement their caloric intake Kim et al. (2011). The milling of paddy rice has nearly a 70% yield of rice 
(endosperm) as its major product, although there are some unconsumed portions of the rice produced, such as 
rice husk (20%), rice bran (8%) and rice germ (2%) Van Hoed et al. (2006). 

The health benefits of brown rice are immeasurable. Brown rice is a whole grain meaning it contains a 
large amount of fiber. This is due to the fact that the whole grain contains all three components: bran, germ and 
endosperm. Conversely, when grain is processed, all that is left is the endosperm Ensminger et al. (1983). 

Brown rice is unpolished whole grain rice that is produced by removing only the hull or husk using a 
mortar and pestle or rubber rolls. It may be distinctly brown, reddish or purplish. The embryo may or may not be 
left intact depending on the hulling process. It becomes milled or white rice when the bran layer is stripped of in 
the milling or 'whitening' process. Thus, the distinguishing factor should be its unpolished feature and not the 
color Anon (2000). 

 Most of the rice by-products, including rice husk and rice bran, are used as animal feeds. Brewer’s 
rice, which is a mixture of broken rice, rice bran and rice germ, is also used almost exclusively in the production 
of beer. In recent years, rice by-products have received increased attention as functional foods due to their 
phenolic base compounds, in addition to having high amounts of vitamins, minerals and fibre, which can help to 
lower cholesterol and enact anti-atherogenic activity Wilson et al. (2002). 
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Rice bran is a valuable milling by-product. After milling, the immediate stabilization of rice bran using 
thermal treatment techniques deactivates enzymes responsible for its degradation. Stabilized rice bran is free 
from rancidity, off flavors, and bitter and soupy taste, and is suitable for further use and processing (Saunders, 
1986).  

In clinical studies, it could be showed that both non diabetic patients and brown rice had lower 
postprandial blood-glucose levels than those who ate white rice (white rice)-supplemented diets Ito et al. (2005) 
and Ito et al. (2005). It has been suggested that the reduction in blood-glucose levels and the incidence of 
diabetic vascular complications in diabetic patients fed a brown rice-rich diet may result from the substantially 
higher dietary fiber content of germinating rice bran Seiki et al. (2005). Moreover, the whole rice with different 
levels of amylose, a straight-chin starch, and amylopectin, a branched-chain starch was fed to subjects as part of 
meal tolerance test to evaluate the effect of the structure of starch on serum glucose response curves (Goddard et 
al., 1984). The amylose content ranged from 0 to 24% of the carbohydrate with the remaining carbohydrate as 
amylopectin. Serum glucose was significantly lower at 30 min when the high amylose rice was consumed and 
the return to fasting levels more gradual than that observed when rice containing the lower levels of amylase 
was a consumed. Insulin levels at 30 and 60 min after the carbohydrate meals with high-amylose rice were 
significantly lower than levels after the rice with no amylase. 

Phenolic compounds are universally distributed in the plant kingdom as secondary metabolic products 
(Martinez-Valverde et al., 2000). Evidence indicates that phenolic compounds have potent antioxidant 
properties and free radical scavenging capabilities (Shashidi and Wanasundara, 1992). Phenolic compounds are 
known to exert various physiological effects in humans, such as preventing oxidative damage of lipid and low-
density lipoproteins (Morton et al. 2000), inhibiting platelet aggregation (Daniel et al. 1999), and reducing the 
risk of coronary heart disease and cancer (Martinez-Valverde et al. 2000 and Newmark, 1996). Fruits and 
vegetables are known to be major dietary sources of phenolic compounds, whereas substantial research has 
demonstrated that cereal consumption is also an excellent way to increase phenolic compound intake (Scalbert 
and Williamson, 2000). Cereal grains contain unique free phenolic compounds and their glycosides, which exist 
in solution, and a significant amount of insoluble phenolic compounds, most of which are bound to 
polysaccharides in the cell wall (Miller et al., 2000). Both types are important sources of phenolic compounds; 
however, consumption of these phenolic compounds is currently neglected. The major reason for this is that 
these compounds are concentrated in the bran layers and are lost with the separation of seed coat during 
processing. By the same token, most phenolic compounds in rice, which is a major staple cereal all over the 
world, particularly in Asia, are also lost with rice bran. 

As the consumers become more health conscious and more aware of the benefits of functional foods, 
diets containing bioactive compounds such as antioxidants and dietary fiber have received greater attention. 
Therefore the aim of this study was carried out to evaluate the brown rice high amylase and its bran as a benefit 
health food and their effect of replacing brown rice and fiber cellulose from brown rice bran with wheat flour to 
prevent diabetes risk factors in rats. 

 
Material and Methods 
 
Materials: 
 

Brown rice (Oryze sativa L.), variety Giza 175 (high amylase) and brown rice bran were obtained from 
Rice Research and Training Center (RRTC) at Sakha, Experimental Station Kafr El-Sheik Governorate, Egypt. 
Rice and its bran were milled and pass through a 60-80 mesh screen to give rice and bran powder.  

Kits of glucose and lipid parameters were obtained from Bicon Diagnosemittel GmbH and Co. KG 
Hecke 8 made in Germany. 

  
Methods: 
 
Chemical analysis of raw materials: 
 

Protein content, ash, crude fiber, lipids content and total carbohydrates were determined in brown rice 
high amylase and according to AOAC (2005) and also, amylose was determined using the method outlined by 
Juliano (1971). Total dietary fibers, soluble and insoluble dietary fibers were determined according to Prosky et 
al. (1988).  
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Determination of total phenolics: 
 

Total phenolic contents were determined by the Folin-Ciocalteu’s method Meda et al., (2005). The data 
obtained from brown rice and its bran were expressed as milligram of gallic acid equivalents (GAEs)/g powder 
and converted to milligram gallic acid equivalents (GAEs)/100 g of brown rice and its bran. 
 
Determination of total anthocyanins: 
                                                                                  
          Total anthocyanin pigments were determined from absorbance in pH 1.0 buffe (125 ml of 0.2 N KCl and 
385 ml of 0.2 N HCl). Extinction coefficients for anthocyanin standards were determined using the formula 
described by Fuleki and Francis (1968).  
                                                                             
Determination of total flavonoid content:  
                                                                         
          The total flavonoid content was quantified by using aluminum chloride colorimetric method described by 
Chang et al. (2002). The data obtained from brown rice and its bran was expressed as milligram of quercetin 
equivalents (GAE)/g powder. The data were expressed as milligram equivalents (GAE)/g powder. Finally, the 
data were converted to milligram quercetin equivalents (GAE)/100 g of brown rice and its bran. 
        
HPLC analysis: 
                                                                                                                     
          Polyphenol compounds were fractionated in brown rice and its bran powder using High Performance 
Liquid Chromatography (HPLC) according to the method described by Hakkinen et al. (1998). HPLC 
instrument (Hewlett Packard series 1100 HP) had contained column hypersil BDS 5 µm C 18 and Detector UV 
254 nm. Flow rate 0.3 mL/min. Mobile phase A: (0.5 mL acetic acid: 99.5 mL distilled water). B: (0.5 mL acetic 
acid: 99.5 mL acetonitrile), temperature ambient 25°C.  
                                                                               
Preparation of fiber cellulose from brown rice bran: 
 

Brown rice bran was treated with sodium hydroxide solution at pH 8 for one hour at 100οC. The 
residual was washed while, the residue was bleached and the wet bleached residue was dried to give fiber 
cellulose according to the method described by Inglett (1997).  

 
Preparation of cake from brown rice and fiber cellulose from brown rice bran:  
 
    The ingredients of cake are given in Table (1) according to Mizukoshi et al. (1979) considerable as 
control cake.  Brown rice and fiber cellulose from brown rice bran were added to the ingredient cakes as 
alternative wheat flour 72% extraction to give eight blends (four blends from brown rice and four blends from 
fiber cellulose prepared from brown rice bran) at level 10, 20, 30 and 40%. The product was baked at 1910C for 
25 min in an electric oven and the cake was stored at room temperature and package in polyethylene bags. 
 
Table 1: Ingredients of cake made using sunflower oil  

Ingredients Weight /g 
Flour 200 
Sugar 200 

Whole egg 150 
Vanilla 1 

Packing powder 13 
Water 40 

Frensh butter 100 

 
Nutritional experiments: 
 

Male albino adult rats (60 rats) weight ranging 165-185 g were purchased from National Organization for 
Drug and Control Research, Giza, Egypt. Animals were housed in individual cages with screen bottoms and fed 
on basal diet for eight days. The basal diet consisted of corn starch 70%, casein 10% corn oil 10%, salt mixture 
4%, vitamin mixture 1% and cellulose 5% according AOAC (2005).After feeding on basal diet for eight days, 
rats were divided into two groups. The first group (6 rats) was fed on the basal diet for another four weeks (30 
days) and considered as negative control. The second main group (54 rats) was fasted over night and injected 
with streptozootocin (dissolved in 0.1M citric acid buffer and adjusted at pH 4.5) into the leg muscle (5mg 
/100g body weight) to induce diabetic rats according to Madar (1983). After 48 hr. of injection the second main 
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group was divided into nine sub groups (6 rats for each). The first one (6 rats) was continued to be fed on basal 
diet and considered as positive control. From the second to five subgroup (6 rats for each) were fed on 20% 
from cake made from brown. From the six to nine subgroups (6 rats for each) were fed on 20% from cake made 
from fiber cellulose from brown rice bran. Each rat was weighted every two days and the food consumption was 
calculated. 

At the end of experimental period (four weeks), the blood samples were taken with drawn from the 
orbital plexus and centrifuged at 3000 rpm to obtain the sera. After that, the sera were kept on a deep-freezer at -
20C until their analyses. Serum glucose, total lipids, total cholesterol and triglycerides were determined 
according to Tietz (1986), knight et al. (1972), Allain et al. (1974) and Fossati and Prencipe (1982), 
respectively. High and low density lipoprotein- cholesterol in serum was determined according to Burstein 
(1970) and Fruchart (1982). 

  
Statistical analysis:   
 

Statistical analysis for each of the collected data was done of variance (ANOVA) test described the 
procedure outline by Armitage and Berry (1987). The treatment means were compared using the least 
significant difference test (LSD) at 5% level of probability as outline by Waller and Duncan (1969). 

 
Results and Discussion 

 
Chemical composition of brown rice and brown rice bran: 
 

Chemical composition of raw materials brown rice and its bran were determined and the results are 
recorded in Table (1). The results showed that the brown rice high amylose and had contained the highest values 
in protein, fat, ash and crude fiber content (8.85, 1.9, 1.65 and 1.25 %, respectively) compared with brown rice 
bran was 5.85, 17.45, 10.74 and 10.55%, respectively. Moreover, the brown rice bran has no detected in 
amylose. The brown rice bran had contained the highest in total dietary fiber, insoluble and soluble dietary fiber 
(36.92, 24.15 and 12.77%, respectively). Brown rice has an outer layer of bran, which is an excellent source of 
protein, fiber, fat and vitamin E, as oryzanol, the non saponifable oil fraction that have been implicated as 
factors in lowering cholesterol (Lin et al. 2003). 

Generally, soluble fiber forms a gelatin-like substance in the intestine and increases the water content in 
the stool. It has also been demonstrated to possess the ability to decrease the blood cholesterol and sugar after 
meals in diabetics Yeager (1998). Insoluble fiber plays a key role in adding bulk or softening stool, which helps 
to reduce constipation and haemorrhoids and is also effective in creating a feeling of fullness. 
 
Table 2: Chemical composition of brown rice and brown rice bran on dry weight bases (g/100g). 

Chemical analysis Brown rice Brown rice bran 
Protein 8.85 5.85 
Ash 1.65 10.74 
Lipids 1.9 17.45 
Crude fiber 1.25 10.55 
Amylose 25.19 - 
T. D. F. 3.89 36.92 
I.D. F. 2.19 24.15 
S. D. F. 1.70 12.77 
T. C. 86.24 55.41 

 T. D. F.  Total dietary fiber.   I. D. F. Insoluble dietary fiber.  S. D. F.  Soluble dietary fiber.       T. C.   Total carbohydrates. 
 

Antioxidants profile of brown rice and brown rice bran: 
 
 The antioxidants content as total phenolics, total flavonoids and anthocyanins were determined in 
brown rice and its bran and the results are reported in Table (3). From the results it may be noticed that the 
brown rice bran was predominates in total phenolic, total flavonoids, and anthocyanins (1422 mg/100g, 276 
mg/100g, and 87.45 mg/100g, respectively), than brown rice was 781 mg/100g, 129 mg/100g and 17.1 
mg/100g, respectively.  Phenolic compounds such as phenolic acids and flavonoids are also rich in whole grain 
rice (Tian et al., 2005).  The total phenolics and flavonoids in bran part of grains are higher than those in whole-
grain flours (Butsat and Siriamornpun, 2010). Black rice bran has higher content of phenolics and anthocyanins, 
and has higher antioxidant activity when compared to white rice bran (Zhang et al., 2010).                                                                                           
          Rice bran, which is derived from the outer layer of the rice grain, is composed of an aleuronic layer of the 
rice kernel, with some proportion of the endosperm and germ Justo et al. (2013). This part is composed of both 
lipophilic antioxidants (tocopherols, tocotrienols and γ-oryzanol) and phenolics Min et al. (2011). The bran of 
pigmented rice varieties has, with some exceptions, greater antioxidant and free-radical scavenging activities 



Middle East J. Appl. Sci.., 5(2): 281-289, 2015  

285 
 

than bran of nonpigmented cooking rice. The results also show that several pigmented rice extracts acted as pro-
oxidants in the linoleic peroxidation assay, possibly by mechanisms described for the pro-oxidant activities of c-
tocopherol and ascorbic acid (Yamauchi et al., 1993).  
 
Table 3: Antioxidants profile of brown rice and brown rice bran extract                                   

Antioxidants Brown rice  Brown rice bran 

Total phenols (mg/100g) 781 1422 

Total flavonoids (mg/100g) 129 276 
Anthocyanins (mg/100g) 17.1 87.45 

 
Polyphenolic fractions of brown rice and brown rice bran:  

 
          Polyphenolic compounds in brown rice and brown rice bran were fractionated using HPLC apparatus and 
the results are reported in Table (4). From the results it can be noticed that the brown rice and brown rice bran 
had contained the gallic, hydroxy benzoic, vanillic, caffeic, syringic, P-cumaric, chlorogenic, O-Cumaaric, 
kaempferol, quercetin, apigenin, luteolin, myricetin and rutin. Brown rice bran was the highest values of the 
polyphenolic compounds than brown rice. The results observed that the brown rice and brown rice bran were 
increased in rutin, caffeic, chlorogenic, apigenin and quercetin were 28.16, 9.47, 8.36 and 8.15 mg/100g, 
respectively in brown rice bran, whereas brown rice had contained 27.4, 10.23, 9.33, 12.26 and 8.05mg/100g, 
respectively. Whilst, kaempferol, P-cumaric, gallic acid and syringic acid were medium amounted compounds 
and also, O- cumaric, vanillic, luteolin and myricetin were the lowest amounted compounds in brown rice and 
brown rice bran. Flavonoids are a class of secondary plant phenolics having potential beneficial effects on 
human health with significant antioxidant and chelating properties in the human diet. Over the years, they have 
been found to be an important part of the human diet and are considered to be active principles in some 
medicinal plants. The antioxidant activity of flavonoids is efficient in trapping superoxide anion (O2·-), 
hydroxyl (OH·), peroxyl (ROO·) and alcohoxyl (RO·) radicals Wang et al. (2003). Rice is rich in 
phytochemicals that are present in lipophilic, hydrophilic and insoluble forms. In reference Cicero and Gaddi 
(2001), it was indicated that tocopherols, tocotrienols and ץ-oryzanol, are major lipophilic fractions of whole 
grain rice and are beneficial to human health. It also contains tricin, ferulic acid, caffeic acid and 
methoxycinnamic acid which are hydrophilic phenolic compounds reported to have cancer protective potential 
Quinde et al., (2004).                                                                  
 
Table 4: Polyphenols content (mg/100g) in from brown and brown rice bran                                                                                                                      

Compounds Retention time Brown rice  Brown rice bran 
Kaempferol 36.286 6.54 7.14 
Quercetin 32.213 8.05 8.15 
Luteolin 31.406 1.28 1.30 
Apgenin 29.368 12.26 8.36 
Myricetin 28.030 2.92 2.92 
Caffeic acid 25.718 10.13 11.12 
O - Cumaaric 25.243 2.43 3.21 
Rutin 24.006 27.4 28.16 
Vanillic acid 22.972 2.31 3.57 
Syringic acid 22.465 5.40 3.40 
P - Cumaaric 21.025 6.14 6.66 
Chlorogenic 16.380 9.33 9.47 
Gallic acid 7.310 5.81 6.54 

   
Effect of cake made from brown rice and fiber cellulose from brown rice bran on initial, final body weight and 
feed efficiency ratio in diabetic rats: 
 

The results from Table (5) indicated that the normal negative control group was fed on basal diet had the 
highest in final body weight 174.5 g, increased 7.0 g about initial body weight and feed efficiency ratio (1.5%) 
at the end experimental period (four weeks). While, the positive control group was fed on basal diet significantly 
decreased in final body weight 150.0 g decreased 20.3g about initial body weight and feed efficiency ratio was 
decreased 5.8%. Meanwhile, the rat groups fed on brown rice high amylose and fiber cellulose from brown rice 
bran were significantly slightly decreased gradually by increasing brown rice in cake for final body weight 
between them. 
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Effect of brown rice and fiber cellulose from brown rice bran on glucose level and lipid parameter in diabetic 
rats: 
 

Table (6) showed that the effect of brown rice high amylose and fiber cellulose from brown rice bran on 
glucose level, total lipids, triglyceride, total cholesterol, high density lipoprotein and low density lipoprotein in 
diabetic rats groups during four weeks. From the results it could be noticed that the diabetic rats fed on and fiber 
cellulose from brown rice bran significantly decreased in serum glucose blood level (from 200.0 to 110 mg/dl) 
followed by diabetic rats fed brown rice high amylase in cake  (222.3 to 160.3 mg/dl). It is clear that feeding on 
fiber cellulose from brown rice bran and brown rice high amylose reducing serum glucose level than control 
positive. The results agreed with Mitra and Roy (2007) reported that the high resistant starches containing rice 
reduced fasting blood glucose. This may be due to the resistant starches behaves as dietary fiber which reduce 
blood glucose level. Brown rice, a rich source of magnesium, a mineral that acts as a co-factor for more than 
300 enzymes including enzymes involved in the body's use of glucose and insulin secretion. The postprandial 
blood glucose response of ten healthy and nine diabetes type 2 volunteers to brown rice was compared to milled 
rice from the same batch and variety. The total sugar released in vitro was 23.7% lower in brown rice than in 
milled rice. 
 
Table 5: Initial, final body weight and feed efficiency ratio in rats fed on brown rice and fiber cellulose from brown rice bran (gram / four 

weeks). 
Groups Initial body weight Final body weight Total food intake Feed efficiency ratio 

Control negative 
167.5 
±7.6 b 

174.5 
±6.6 b 

462.7 
±26.0 a 

1.5 
±0.2 a 

Control positive 
170.3 
±8.0ab 

150.0 
±7.0 c 

348.6 
±28.3c 

-5.8 
±0.6c  

Brown rice  10 % 
175.5 
±7.4ab 

180.4 
±7.6a 

460.0 
±20.5 a 

1.06 
±0.3a 

Brown rice  20 % 
178.6 
±6.9ab 

181.2 
±6.4 a 

450.0  
±22.4 a 

0.58 
±0.5ab 

Brown rice  30 % 
169.8 
±7.2 b 

172.7 
±7.2 b 

440.0 
±25.1b 

0.66 
±0.2ab 

Brown rice  40 % 
174.5 
±8.1ab 

175.2 
±6.4 b 

430.0 
±24.3 

0.16 
±0.4b 

Brown rice bran 10 % 
171.8 
±7.8ab 

173.8 
±8.1 b 

450.4 
±31.3a 

0.44 
±0.3ab  

Brown rice bran20 % 
182.3 
±9.1 a 

177.8 
±8.2 b 

445.6 
±31.1b 

-1.0 
±4.7c 

Brown rice bran 30 % 
180.5 
±8.6a 

171.3 
±7.9 

430.9 
±30.8b 

-2.1 
±0.6c 

Brown rice bran 40 % 
181.7 
±8.6a 

171.8 
±7.9 b 

420.0 
31.2b 

-2.4 
±0.2c 

 
Table 6: Effect of brown rice and fiber cellulose from brown rice bran on glucose level and lipid parameters in diabetic rats (mg/dl). 

Groups 
Total lipids Triglycerides Total 

cholesterol 
HDL cholesterol LDL cholesterol Total 

glucose 

Control negative 
326.3  
±17.3c 

103.8 
±8.6 c 

91.8 
±8.3 c 

50.5 
±5.8a 

30.5 
±3.0d 

95.0 
±8.0 d 

Control positive 
605.0 
±25.7a 

235.8 
±15.4 a 

238.8 
±14.3a 

23.0 
±1.9 c 

168.3 
±8.5 a 

250.0 
±16.5 a 

Brown rice 10 % 
566.0 

±23.9ab 
212.0 
±8.3 a 

172.5 
±8.1ab 

27.3 
±1.9 c 

102.9 
±5.3b 

222.3 
±12.2 a 

Brown rice 20 % 
471.3 

±22.5 b 
194.8 
±8.9ab 

163.0 
±8.2ab 

37.5 
±1.8ab 

86.6 
±5.4ab 

171.5 
±11.7 b 

Brown rice 30 % 
440.5 

±22.4 b 
182.0 
±8.9ab 

160.0 
±8.1ab 

39.75 
±2.1ab 

83.9 
±5.2ab 

166.0 
±12.2 b 

Brown rice 40 % 
417.5 

±21.9 d 
176.8 
±8.6ab 

150.0 
±8.0 b 

42.0 
±2.6b 

52.7 
±4.3c 

160.3 
±12.3b 

Brown rice bran 10 % 
500.0 

±23.9ab 
180.0 
±8.3ab 

142.4 
±8.1c 

30.4 
±1.9ab 

90.8 
±5.3b 

200.0 
±12.2 a 

Brown rice bran 20 % 
420.2 
±22.5b 

160.7 
±8.9b 

123.0 
±8.2b 

39.6 
±1.8ab 

75.5 
±5.4ab 

151.4 
±11.7 b 

Brown rice bran 30 % 
380.5 
±22.3c 

152.0 
±8.9c 

110.0 
±8.1c 

43.8 
±2.1b 

63.8 
±5.2ab 

136.0 
±12.2c 

Brown rice bran 40 % 
330.2 
±21.9 c 

126.6 
±8.6 c 

100.0 
±8.0c 

47.0 
±2.6 b 

42.6 
±4.3c 

110.0 
±12.3c 

 

In healthy volunteers, the glycemic area and glycemic index were, respectively, 19.8% and 12.1% lower (p < 
0.05) in brown rice than milled rice and while in diabetes type 2 volunteers, the respective values were 35.2% 
and 35.6% lower Hsu et al. (2008).  
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The effects of rice by-products on the reduction of diabetic risk have been shown by many studies. The diabetes 
mellitus Type 2 subjects fed with rice bran water-soluble and rice bran fiber concentrates had decreased 
glycosylated hemoglobin levels (15% and 11%) and fasting glucose (33% and 22%), respectively Qureshi et al. 
(2002). The levels of serum insulin were also increased (4%) in both types of diabetes. 

The results from total cholesterol, HDL- cholesterol and LDL- cholesterol on diabetic rats fed on cake 
made from brown rice and fiber cellulose from brown rice bran are reported in the same table. From the 
resultant it could be observed that the total cholesterol was significantly decreased in normal control healthy rats 
(91.8 mg/dl) and significantly increased in positive control diabetic rats (238.8 mg/dl). However, the rats fed on 
cake made from brown rice high amylose significantly lowered (from 238.8 to 150.0 mg/dl, respectively) whilst; 
the diabetic rats fed on cake made from fiber cellulose from brown rice bran were significantly the lowest in 
total cholesterol (from 142.0 to 100 mg/dl, respectively). The results from HDL- cholesterol and LDL-
cholesterol were paralleled for total cholesterol. The data in the same table showed that the serum total lipids 
and triglycerides were significantly decreased in normal control healthy rats and significantly increased in 
positive control diabetic rats. The other diabetic rats were fed on fiber cellulose from brown rice bran 
significantly decreased than positive control diabetic rats and rats fed on brown rice high amylose. These results 
are agreement with Kahlon and Smith (2004) who reported that the rice bran in brown rice binding by bile acid 
may be the primary responsible for cholesterol lowering properties. Cristiane et al. (2007) reported that serum 
triglyceride level and cholesterol level significant decrease after consumption of a diet rich in amylose compared 
to diet rich in amylopectin (low amylose). Revilla et al. (2009) reported that γ-oryzanol and phenolic 
compounds which found in brown rice has a greater effect on lowering plasma, triglyceride, total cholesterol 
and increasing HDL-cholesterol, possibly through a greater extent to increase fecal excretion of cholesterol and 
its metabolites. 

From the obviously results it could be noticed the fiber cellulose from brown rice bran and brown rice as 
a source of protein, total dietary fiber, and antioxidant compounds including phenolic compounds, flavonoids 
and anthocyanins. These contained it could may be prevention of diabetics level and lipid parameters and 
lowering of them. Therefore, it may be recommended that the fiber cellulose from brown rice bran and brown 
rice are benefiting healthy food, lowering diabetics and alternative for wheat flour in cake.  
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