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Introduction
Agriculture byproducts like rice bran store solar energy 

resource. According to FAOSTAT (2012),
-

year (A.S.G.A., 2013). When paddy is milled, it generates 

husk, 8% bran and 2% germ. Approximately 90 percent of 

extract rice bran oil (Schramm et al., 2007; Zullaikah et 
al., 2009 and Gul et al, 2015). During the milling process to 

and germ is produced as a byproduct. Die Rice Bran Com-
position varies depending on the Rice Type and Variety as 

-
tions (Saikia and Deka, 2011). As a by-product of the rice 

(Devi and Arumughan, 2007; Mariod 
et al, 2010)

(Gul et al, 2015). As 

concern, especially in poorer nations, proteins are considered 
the most important macronutrient for humans. Recent years 
have seen a rise in interest regarding the possible use of 
protein from under-utilized biomass sources, such as oil meal 
and legumes (Otten et al., 2006). Because of the limited 

diets can meet metabolic needs for amino acids and nitrogen, 
respectively (Gilani, 2012)
protein concentrate (RBPC) has gained attention for its 

Even though rice bran protein has the potential to be a novel 
kind of protein, very little research has been done on its 
nutritional value (Han et al., 2015).

protein includes all of the necessary amino acids for human 
nutrition and is a complete protein (Dudek, 2001).

Scombromorous
 (Abu-

Tor, 2002)

year because of their susceptibility to fast deterioration. 

(Venugopal, 2003)

 
-

food-based convenience foods that may be eaten or cooked 
Ammar and Korish et al, 2009).

-

analogues can be created using this feature (Maqsood et al., 
2013)
substitution of rice bran and soybean protein concentrates on 
chemical, nutritional and organoleptic properties of Kapree-

 surimi.

Materials and Methods

Materials
Freshly mixtures

from Desouk rice milling Co., Desouk city, Kafr Elshiekh 
Governorate, -
ene bags before use. While soybean protein concentrate
obtained from -
tural Research Center, Giza, Egypt during the 
of 20 Scombromorous Sp
purchased from the local market of Alexandria City, Egypt 

-
ed directly in icebox (at 5-10°C) to the laboratory of food 
technology department, faculty of Agriculture, Kafrelsheikh 
University. Rice, vegetables (green coriander and parsley), 

from the local market of Kafrelsheikh city. El-Gomhoria 
Company for Chemicals and Drugs in Egypt supplied the 
chemicals utilized in this investigation.

 Methods

Defatting and rice bran protein concentrating

According to Kaewka et al. (2009), defatted rice 

by air drying overnight in the fume-hood, grinding in 
sample mill, and sieving through a 0.5-mm screen. Distilled 
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solution to 4.5, agitated it for 30 minutes, and then left it 
undisturbed for cold precipitation overnight (4°C). Protein 

H2 2 solutions in glass jars for 1 min to remove the blood 

France) (Fadl, 2014). -

in a deep freezer (at -20 °C for 6 months) until analysis.

Frying of Surimi

to studied chemical, microbiological and organoleptic prop-

Proximate chemical composition of rice bran (RB), 
defatted rice bran (DRB), rice bran protein 
concentrate (RBPC) and soybean protein concentrates. 

to protein conversion factors of 5.75 for rice bran and 5.71 

out in a Soxhlet apparatus using petroleum ether (40 - 60°C) 

-
-

-
-

droxide. Total and available carbohydrates
 The procedures provided in A.O.A.C. (2000). 

-
pounds. 

Determination of minerals content

-

an atomic absorption spectrophotometer (Zeiss FMD3). Potas-

Table 1 
No1 No2 No3 No4

2 2) 100 85 85 85
Rice bran protein concentrate 0 15 0 0
Soybean protein concentrate 0 0 15 -

Rice 10 10 10 10
Vegetables (green coriander and parsley) 3 3 3 3

Black pepper 1 1 1 1
Salt 1 1 1 1

Figure 1. Figure 2.
the bone.

Figure 3.
using H2 2
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-

a phosphorus molybdate complex spectrophotometer at 650 nm 
and a standard curve, as reported in A. O. A. C. (2000).

Amino acid analysis

then analysed using the above HPLC.

Determination of tryptophan 

The tryptophan content of each sample 
 calorically measured individually using 

alkaline hydrolysis and p-dimethyl –amino 
–benzaldehyde (DMAB) according to the 

curve created under the same circumstances and 

Nutritional quality determinations

According to Pellet and Young, (1980) amino acid score 

nitrogen in tested protein divided by milligrams of essential 
amino acid per gram nitrogen in the reference protein re-

ported by FAO/WHO (1991). 
-

tion is called the limiting amino acid and the ratio obtained 

Chemical score = in protein  g  amino Essential
protein  testedg  amino Essential

-
lished by Alsmeyer et al. (1974)

Where: -
rosin. 

Farag et al. (1996) estimated the biological value of 

Biological value (B.V.) = 49.9 + 10.53 C-PER.

-

divided by 100.

using the method of Labuda et al. (1982) according to the 
equation below:

Where: [lysine, tryptophan, isoleucine, valine, threonine, 
leucine, phenylalanine, histidine, and methionine]

a. in test sample and [lysine, tryptophan, isoleucine, va-
line, threonine, leucine, phenylalanine, histidine and the sum 
of methionine and cystine] 

b. content of the same amino acids in standard pro-
tein (%), respectively. The nutritional index of the food sam-

Figure 4. Fresh and fried Surimi.
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-

-
-

pension at 37°C for 10 minutes. As soon as the solution has 
-

-

% Digestibility = 234.84 - 22.56 (X)

Fujinami et al. (2001)

-
nol. We added diluted bran extract or L-ascorbic acid (VC), 

-

dark. We used a UV-1200 spectrophotometer (Shimadzu, 
Kyoto) to evaluate the absorbance of the solution at 516nm 

of diphenhydramine (DPPH) solution. The radical scaveng-
-

original DPPH concentration by 50%: 
Radical scavenging activity = (A - B +C) / A×100 (%)
Where: A represents the starting absorbance of the blank, 

B represents the absorbance of the diluted extract and DPPH 
solution mixture at 20 minutes, and C represents the diluted 

-

-

Microbiological tests

for the microbiological examination of food published by 
A.P.H.A (American Public Health Association) (1971). 

-

triplicate. Total viable bacterial counts per gram of Surimi 

oC 
according to Deng et al. (1976).  Mold and yeast counts 

agar (Difco), and incubating duplicate plates at 25°c for 5 
days (Nottingham,1971
determined by plating on crystal violet neutral red agar. The 

oC for 4 – 5 days. The colonies 
(Not-

tingham, 1971).

Organoleptic properties

texture, and overall acceptability during processing steps. A 
group 10 as described by Teeny and Miyauchi (1972). 

Statistical analysis

-
(Steel and 

Torrie, 1980).

Results and discussion

Chemical composition of rice bran, soybean, and 
whey protein concentrate:

bran protein concentrate (RBPC), soybean protein (SP), 

analyzed for their contents of moisture; protein; ether 
extract; ash; crude fiber. Total and available carbohy-
drates 

results in Table (1) that the moisture content of RBPC 
-

ted rice bran had 9.05% moisture content for each one. 
Concerning the crude protein content, results disclose 
that the protein content of RBPC had the highest amount 

bran had significantly the highest ash content (11.30%). 
-

-
(Supathra et 

al., 2008, Gul et al., 2015) they reported that full fat rice 

8.0-18.9% ether extract, 8.8-15.2% protein, 22.2-44.8% 
total carbohydrates and 18.3-30.5% for total dietary fi-
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Mineral contents of rice bran  
and soybean protein concentrates 

-

-

bran and soy protein concentrates, respectively).   

Amino acid composition
The amino acids composition of rice bran protein 

concentrate (RBPC) is given in Table (3). Besides the amino 

acid composition of soybean protein concentrate (SPC). Data 

FAO/ WHO (1991)

acids. Protein of RBPC and SPC contained 51.39 and 53.60g 

-

Data presented in the same table cleary indicate that glutam-

amino acids and form a major part of amino acids in RBPC 
and SPC. The ratio of essential amino acids (EAA) to non-

SPC and 1.33 for the RBPC.

Soybean protein 
concentrate

Rice bran
ComponentsProtein concentrate Defatted

7.30b 3.91d 9.05c 9.05a Moisture
92.70b 96.09c 90.95d 90.95c Dry Matter
48.10a 72.90a 17.24d 14.29c Crude protein
6.02b 0.00 0.22 17.10a Ether extract
5.83c 4.47d 11.30b 9.37a Ash content 
11.50b 0.02d 18.44a 15.29a

40.05c 22.63e 71.24c 59.24b Carbohydrate *
28.22d 22.61e 52.80a 43.95c Available carbohydrate **

Each value is an average of three determinations.
* Total carbohydrate

Rice bran protein concentrate Soybean protein concentrate
Macro-minerals
Calcium (Ca) 38c 377c

Sodium (Na) 6.8d 123d

Potassium (K) 430b 2410a

Phosphorus (p) 680a 743b

Trace elements
Zinc (Zn) 3.2e 5.5f

Copper (Cu) 0.8f 4.8f

0.7f 15.0e

Manganese (Mn) 4.4e 12.2e

*
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-

the needs for essential amino acids.

Chemical score of essential amino acid
Chemical score provides an estimate of the nutritive 

value of a protein by comparing the levels of essential 

hildren of 10- 12 years old. The 
essential amino acid scores of protein from RBPC and 

malnutrition, and protein resembling the scoring pattern in 

composition should provide essential amino acids in excess 

(Bhaskar et al. 
2008; Ovissipour et al. 2009). 

Nutritional quality of protein 
Table -

cy ratio (C-PER) and biological values of RBPC and SPC, 

Methods based on in vitro (chemical and amino acids 

The digestibility is important criterion that determine 
the availability of physiologically active amino acids 

Dudek (2001). The true digestibility values of the proteins 
of RBPCs and the standard protein (casein) found are dif-
ferent from each other. The result in Table (5) indicated that 

Table 3  

12yr)
Soybean protein 

conc.
Rice bran protein 

conc.
Amino acids

2.8 4.26 4.16
Essential amino acids (EAA)

Threonine
2.5 6.16 6.15 Valine
2.8 8.16 7.80
4.4 7.62 7.43 Leucine
4.4 8.77 8.72 Lysine
1.9 3.28 3.90 Histidine
2.2 2.31 1.88 Methionine

2.31 1.88 Cystine
4.62 3.76 Total sulfur amino acid

2.2 5.32 4.84 Phenylalanine
3.29 2.67 Tyrosine
8.61 7.51 Total aromatic amino acids

0.9 2.12 1.96 Tryptophan*
24.10 53.60 51.39

4.45 5.39
Non-essential amino acids (NEAA)

Proline
9.78 6.13 Aspartic
3.72 2.26 Serine

15.02 8.20 Glutamic
3.66 3.26 Glycine
3.74 6.13 Alanine
6.03 7.24 Arginine

46.40 38.61 2= Total NEAA
100 90 = 1 2 
1.16 1.33 2

47.56 49.67 1 2 
 2= sum of non-essential amino acids. 

*Methionine + cysteine (SAA); Phenylalanine + tyrosine (AAA).
1
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RBPC (85.20%) in comparisons by SBPC (90.50%). More-
Mune 

et al. (2011). 

DPPH radical-scavenging activity of rice bran 
protein concentrates (RBPCs)

Some of the chemicals in rice bran have been found 
to have antioxidant action. Vitamin E (Tocopherols and 
Tocotrienols), phytosterols, oryzanol, and amino acids, 
notably arginine, histidine, cystein, and methionine, 
are examples of these substances (Sereewatthanawut 
et al, 2008)
DPPH free radical is a good model for assessing the 
antioxidant properties of diverse samples. The ability 

ability of substances to scavenge free radicals or donate 

peroxyl and hydroxyl radicals that are involved in lipid 
peroxidation and tissue damage in biological systems, 
DPPH is a stable synthetic radical (Intarasirisawat et 
al., 2012). Chemicals that can neutralize free radicals 

total antioxidant capacity and RBPC having the highest 
total antioxidant capacity (Table 6).

Chemical composition of unwhitened and 
whitened kapreeta sh esh (Like tuna) (on dry 
weight basis)

The results in Table (7) indicated that the chemical 

Table 4. Chemical score (CS)* 

Soybean protein concentrate Rice bran protein concentrate
pattern for 10-12 yr 

children
Essential amino acids

CS CS

.36 4.26 1.49 4.16 2.8 Threonine
2.46 6.16 2.46 6.15 2.5 Valine
2.91 8.16 2.79 7.80 2.8
1.73 7.62 1.69 7.43 4.4 Leucine
1.99 8.77 1.98 8.72 4.4 Lysine
1.73 3.28 2.05 3.90 1.9 Histidine
2.1 4.62 1.71 3.76 2.2 Methionine+cystine
3.91 8.61 3.41 7.51 2.2 Phenylalanine+tyrosine

2 2.12 2.18 1.96 0.9 Tryptophan
* , 1991 essential amino acids.
* * Limiting amino acid

Table 5.
acid composition.

Casein Soybean protein 
concentrate

Rice bran protein 
concentrate

Parameters

3.35 2.65 2.62
85.20 77.80 77.49 Biological value (B.V)
0.78 1.02 1.37 Net protein value (NPV)
1.55 1.81 1.75
1.16 0.87 1.27

95.30 90.50 85.20

Table 6.
acid composition.

Parameters
0.35a Rice bran protein concentrate
0.34b Soybean protein concentrate
0.09c Casein
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-
-

-

(Abu-Tor, 2002a; Chaijan et al., 
2004; korish et al 2008 and Ammar and korish, 2009). 

of moisture, carbohydrates, and some minerals but in-
creases the concentration of crude protein, ether extract, 
and ash. 

Chemical composition of Surimi blends prepared 
from whitened kapreeta sh esh supplemented 
with 15% level of rice bran and soybean protein 
concentrate

-
ical composition of fried Surimi blends prepared from 

2 2). Frying pro-

of fried Surimi blends. The moisture content of unfried 
-

ing because of evaporated amounts of moisture during 
Ammar (1999). 

As 
-
-
-

ization in the form of amines and other volatile nitrogen 
substances.

-

-

blends than in the fried ones. Finally, from the presented 
results in Table (8) it could be observed that protein con-

 (Ammar, 
1999 and Fadl, 2014).

Table 7.  

Characteristics
Moisture % 77.80a 67.14b

Crude protein % 78.99b 82.30a

Ether extract % 6.80b 8.02a

Ash % 6.46b 6.77a

Carbohydrates 7.75a 2.91b

PH 6.92b 6.98a

Ca 35.42a 35.35b

K 11.80b 12.60a

Na 25.40a 20.70b

P 18.40b 19.90a

Zn 28.10a 28.02b

Fe 109.22A 100.01B

 
Table 8. 

Characteristics
(%)

Surimi blends
No1

(Control)
No 2

(Added 15% rice bran protein 
concentrate)

No3
(Added 15% soybean protein 

concentrate)
Fried Fried Fried

Moisture 65.58 42.35 62.53 43.24 63.85 42.06
Crude protein 65.67 64.31 62.27 60.31 60.51 59.50
Ether extract 5.41 11.38 4.98 10.65 4.60 10.30

Ash  6.20 5.80 6.68 6.23 6.82 5.64
Carbohydrates 22.72 18.51 26.07 22.81 28.07 24.56
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Organoleptic properties of fried Surimi blends 
prepared from whitened kapreeta sh esh 
supplemented with 15% level of rice bran and 
soybean protein concentrates:

-
leptic score of fried Surimi blends (No 1) (control) prepped 

8, and 7.60 for appearance, color, odor, texture, taste, and 
overall acceptability. While the organoleptic score of fried 

-
-

Surimi making improved the organoleptic characters of the 
Surimi Ammar and Korish (2009).

Microbiological properties of unfried and fried 
Surimi blends supplemented with 15% level of rice 
bran and soybean protein concentrates.

-

-

(Kittikun et al., 2012) 

any coliforms, especially E. coli
E. coli but the 

most bacterial isolates from Surimi includes Enterobacter 
sp., and Providencia
microbiological counts of fried Surimi blends prepared from 

3, 
3.3×103 and 4.2×103, respectively. While, the molds and 

2, 1.0×102 and 
0.58×102 respectively. The results also cleared that, the coli-

Ammar (2004) 

Conclusions
From the previous results, it could be concluded that all 

three types of protein, the cereal one, the legume, and the 
animal source are considered important sources of protein, 
ash content, carbohydrate, and minerals especially potas-
sium phosphorus, iron, and manganese. The content of all 

Table 9.
15% level of rice bran and soybean protein concentrates.

Fried Surimi blends        
Appearance Color Texture Taste

acceptability
  No1(Control) 8 8 7 7 8 7.60

No 2 (Added 15% rice bran protein 
concentrate)

8 9 8 9 8 8.40

No3 (Added 15% soybean protein 
concentrate)

8 9 8 7 9 7.80

Table 10.
H2 2). 

Surimi blends Process Total viable bacterial 
counts

Molds and yeast 
counts

Coliform bacterial counts

  No1(Control)
Fresh 7.2 × 103 5.8 ×103 2.1 × 10 2

Fried 2.00 ×102 0.78×102 Nil
No 2 (Added 15% rice bran protein 

concentrate)
Fresh 4.8 × 103 1.20× 102 Nil
Fried 1.3 × 102 1.0×02 Nil

No3 (Added 15% soybean protein 
concentrate)

Fresh 5.0 × 103 1.30×102 Nil
Fried 1.55 × 102 0.50×102 Nil



Effect of Partially Substitution of Rice bran and Soybean Protein Concentrates

3485

source. Accordingly, it could be concluded that rice bran, 
-

poor nutritive value and is not appreciated among consum-

as the experiment source of protein. Then using it for Su-
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