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Abstract

Utilization of waste product is the recent trend for increasing the nutritional value of products. Rice bran is a waste by-product
obtained during polishing of un-milled rice Supplementation of rice bran can improve their nutritional value of food. In the present
study, cookies were prepared from wheat flour with supplementation of microwave stabilized defatted rice bran @ 5, 10, 15 and 20
percent. Cookies were subjected for physical analysis, proximate composition and sensoric attributes to find out the most suitable
compositions for commercialization with high nutritional value. Average width and spread factor of cookies increased
proportionally with increase in level of rice bran. Sensory score of cookies decreased significantly with increase in level of rice
bran. Highest scores for overall acceptability of supplemented cookies were recorded at 10 percent level of substitution. The result
of the nutritional analysis of functional cookies shows it is more nutritious than traditional cookies. The moisture, ash, protein, fat
and fiber content of cookies increases with the supplementation of rice bran from 3.14% to 7.28%, 0.69% to 2.55%,11.23% to
13.84%, 14.27% to 17.03%, 0.16% to 9.5% respectively, whereas carbohydrate content and energy value decreases from 70.51%
to 49.16% and 455.39Kcal to 397.89Kcal. The result reveal that from overall acceptability rating, treatments T2 (10%RB) obtained
the highest score at p>0.05. Although, defatted rice bran can be incorporated into cookies upto 15% as a functional ingredient to

increase the nutritional value of conventional cookies.
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1. Introduction

Rice (Oryza sativa L.) is a staple food for more than half of
the world's population M. The global rice production in year
2016 stood at 481.04 million tons @ and India ranks second
amongst the top rice growing counties in the world. Rice bran
(RB) constitutes around 10% of total weight, obtained as a by-
product of rice milling from outer layer of the brown (husked)
rice kernel 1. Each year 90% of the rice bran produced in the
world is utilized cheaply as a feed stock for cattle and poultry
and the remainder is used for extraction of rice bran oil 11, In
recent trend, extensive researches have been conducted for the
utilization of underutilized, waste and non-conventional food
resources to increase nutritional value of food products [,
Defatted rice bran is a by-product obtained as rice bran meal
after the extraction of oil from rice bran [/l, Defatted rice bran
(DFRB) is considered as a waste product of rice milling and is
often disposed off or utilized as a low-cost animal feed
ingredient. RB is reported to have 10-15% protein, 20-29%
oil, 20-27% fibers, substantial amount of vitamins, minerals
and array of bioactive compounds include phenolic
compounds, a, B, y, d-tocopherol, tocotrienols, y-oryzanol
with potent antioxidant activities [ 9 1011121 Previgus studies
demonstrated that the bioactive components of RB have the
ability to improve the human health and to treat oxidative
stress related diseases and cancer [*3 1. In spite of a unique
nutritional value and nutraceutical properties, it is under-
utilized in food product development 15 €1, Developing new
flour from underutilized indigenous plant will solve the
problem of nutritional scarcity and improve the economical

viability. DFRB being high in protein, dietary fiber and
bioactive compounds, it has a potential in the development of
value-added foods that would increase the nutritional quality
of processed foods. Application of rice bran for the enriching
the various snacks such as bread, cakes, noodles, pasta, and
ice creams has been successfully carried without significantly
affecting the functional and textural properties. However,
fortification could possibly influence the physical and
chemical, functional properties of flour M7, The present study
was undertaken to investigate potential of defatted rice bran
for the formulation of functional cookies that have high
nutritional value and to analyze the effect of this change on
sensory and physiochemical characteristic of cookies.

2. Materials and Methods

2.1 Raw material

Raw material required for the preparation of cookies were the
wheat flour, sugar, sodium bicarbonate, hydrogenated fat was
purchased from local market of Allahabad. Defatted rice bran
from parboiled rice was obtained from rice mill situated in
Mauiama, Pratapgarh district, Uttar Pradesh.

2.2 Stabilized Rice Bran

Fresh mill bran was stabilized by microwave heating
maintained at temperature of 120 °C for 10 minutes to
inactivate lipase enzyme. The stabilize rice bran was allowed
to cool to room temperature and was packaged in air tight
bags and stored for further analysis as describe by Igbal 8!
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2.3 Preparation of composite flour

Composite flour is prepared by substituting the wheat flour
with rice bran in the ratio of 100:0, 90:10, 85:15, and 80:20 as
shown below:

Treatments

T1 - Biscuit made by 100% wheat flour
T2 - 10% rice bran + 90 % wheat flour.
T3 - 15 % rice bran + 85% wheat flour.
T4 - 20% rice bran + 80% wheat flour

2.4 Composite biscuit production

First a known weight of hydrogenated fat and powdered sugar
was creamed together until light and fluffy appearance is
formed. Then all-purpose composite flour and baking soda
and egg were added to the creamed paste while mixing for 2
min at low speed to firm dough. The dough was then rolled
out to 2.5mm thickness in a baking tray and cut into round in
shape having 5cm diameter with a cookie cutter. The biscuits
were placed in greased aluminum trays and baked in a
preheated oven at 150°C for 4min, according to the methods
of AOAC @9,

2.5 Physical analysis

Rice bran supplemented cookies were analyzed for width,
thickness and spread factor by following the procedure of
AOAC [,

Width (W)

Six cookies were placed horizontally (edge to edge) in a row
and taking their average diameter using digital vernier caliper
with 0.01 mm accuracy.

Thickness
Six cookies were placed one another and taking their average
thickness using digital vernier caliper with 0.01 mm accuracy.

Spread factor (SF)
The spread factor (SF) were calculated using relationship
between spread ratio, width, and thickness and correlation

factor as shown in the formula given below:
SF=(W/TxCF)x10 CF=1

2.6 Proximate Analysis

Proximate composition includes moisture content; total ash,
crude protein, fat, carbohydrate and crude fiber were
determined using AOAC method @9,

2.7 Sensory Evaluation

Sensory evaluations of composite cookies conducted in
Department of Food Science and Technology, using 9-point
hedonic score system. The cookies were presented to 20 semi
trained panelist coded with different number. The trained
judges evaluated the cookies for color, flavor, taste, texture,
crispness and overall with individual scores from liked
extremely-9 to disliked extremely-1.

2.8 Statistical Analysis

All tests were conducted in triplicate and were analyzed by
one-way analysis of variance (ANOVA) and least significant
difference at p<0.05 was calculated by Tukey’s test.

3. Results

3.1 Proximate composition of Flour

The chemical composition of raw flours is presented in Table
1. The chemical composition of the composite flours affects
both physico-chemical properties and nutritional quality of
their products. Rice bran powder contained significantly
higher contents of protein, fat, ash and fiber than did wheat
flour. The result of present study indicates that proximate
composition of DFRB found to be higher than FRB. There
have been seen that defatting markedly increases the nutrients
content of the rice bran % 24, Previous studies reported that
defatted rice bran is a rich source of fiber and protein [22,
Therefore, rice bran incorporated food products would be rich
in protein, fiber, bioactive compounds and may contribute to
health benefits like lowering of blood cholesterol [23 24
decreases the incidence of artherosclerosis disease [29],
maintain blood glucose level and increase satiety [?6],

Table 1: Chemical composition of raw flour (%)

Nutrients Wheat Flour | Rice Bran | Defatted Rice Bran
Moisture (g/100g) | 13.67+0.35 8.3+0.05 11.3+0.03
Protein (g/100g) 11.00 #0.03 | 13.5+0.035 15.6+0.08
Fiber (g/100g) 451+0.015 | 25.8+0.08 34.9+0.25
Fat (g/100g) 1.25 +0.005 | 20.15+0.11 2.20+0.01
Ash (g/100g) 0.53 +0.00 8.23+0.01 9.86+0.05

3.2 Physical Analysis

The result of the physical analysis of the cookies produced
from wheat flour and rice bran blends is shown in Table2. In
consistent with previous study reported physical properties of
cookies such as width, thickness, and spread factor were
affected significantly (p<0.05) with increasing the level of rice
bran. This study found that width and spread factor of
functional cookies decreased and thickness increased with
increasing the level of substitution. The width of cookies
decreased from 44 to 38.5mm with increased in the level of
substitution attributed to the high fiber content of composite

flour. Fiber lowers the water absorption capacity of dough,
mixing tolerance, tenacity and extensibility of dough [7,
Similar to previous study found thickness of cookies increased
with proportionate increase of defatted rice bran, this
attributed to the better binding capacity of fiber and protein
content of composite flour 281, The spread factor of cookies
prepared from different treatments ranged from 47.5 to 40.8.
This reduction in the spread factor of the biscuits attributed to
the protein and fiber content as it binds water and restricts the
spread of the cookies.
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Table 2: Effect of rice bran substitution on physical characteristic of

cookies
Treatments | Width (mm) | Thickness (mm) | Spread Ratio
To (0%) 44 +0.38 9.25 +0.07 47.5+0.45
T1 (5%) 43.2 £0.45 9.32 0.1 46.3 £0.55
T2 (10%) 40.05 £0.42 9.39 +0.07 42.6 £0.61
T3 (15%) 39.39 +0.31 9.4 £0.08 41.9+0.53
T4 (20%) 38.5 +0.38 9.42 £0.09 40.8+0.43
3.3 Sensory Analysis

The mean value for overall sensory quality of cookies showed
a decreasing trend with proportionate increase of rice bran
supplementation (Table 3). Sensory rating of cookies for color
shows that control treatment To (7.9) ranked at top due to
excellent color followed by T1 (7.2) & T, (6.9). Color score of
T and T2 are not significantly different at 0.05% and were
comparable to the control @9, Figure 1 illustrated that the
mean score of color declined from 7.9 to 5.1. With increasing
level of substitution the color of cookies turned from light
brown to dark brown, leading to lower acceptance [,
Browning colour of bakery product like bread, cookies might
be due to caramelization, dextrinisation of starch or due to the
non enzymatic reaction (Maillard reaction) between reducing

sugar molecules and lysine protein % 32 331 Taste is the most
important sensory attribute for the acceptance of product.
Taste score of cookies T2 (7.2) with 10% RB was not
significant different to the control TO (7). However further
increase of RB substitution produced bitter flavor in the
products. The similar trend of result found in Sharma and
Chauhan B4 study reported that flavour response decreased
with increase supplementation of bran in the cookies and
increased a bran flavor of cookie. Similar to this study Carroll
%81 found that a high level (20 percent) of rice bran in muffins
affects overall appearance, volume, taste and texture. Mean
score of texture decreased from 7.1 to 5.32 with increasing
level of substitution from 0 to 20% RB. Texture attribute of
treatment T, was highest and gives crunchy texture to cookies.
The hardness of flour is known to reflect the extent of protein-
starch interaction in the flour 8, Overall acceptability was
determined on the basis of quality scores obtained from the
evaluation of color, flavor, and texture of the cookies. The
treatment T, (10% RB) had highest scores for the entire
sensory attributes than other treatment. Hence it is concluded
from the results that supplementation of DFRB at 10 percent
is more suitable for production of rice bran supplemented
cookies.

Table 3: Sensory attributes of cookies incorporated with different levels of defatted rice bran

Treatments | Colour | Taste | Texture | Flavor | Overall acceptability
To (0%) 79 7° 6.5% 7.78 7.03
T1 (5%) 7.28 6.8% 6.8"° 7.55 6.87
T2 (10%) 6.9 7.2° 7.1° 6.8 7.28
T3 (15%) 59 6.3 5.84 6.14 6.78
T4 (20%) 51 54 5.32 5.0 5.18
Means carrying same letters in a column for each factor do not differ significantly (p<0.05)
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Fig 1: Sensory score of cookies

3.4 Proximate composition

The proximate compositions of rice bran fortified cookies
were depicted in Table 4 and found with supplementation all
attributes of proximate composition of cookies increased
except carbohydrate and energy. The moisture content of

composite cookies increased with the increase in
supplementation this is could be due to the fact that rice bran
contains more cellulose and other non starch polysaccharides
that hold moisture several times higher to its weight and retain
in baked products F71. A high level of moisture content
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indicates short shelf life of composite cookies it as they
encourage microbial growth leads to spoilage [, Protein
content was also affected significantly due to addition of
various levels of rice bran. The highest protein content (13.84
percent) was found in T4 followed by 13.77, 12.75, 12.07, and
11.23, for T3, T2, T1, and TO, respectively. In consistent with
previous studies found that the protein and fiber content of
cookies increased with the increase in supplementation F5)
The increase in protein and fiber content may be ascribed to
the higher protein and fiber content of rice bran. There is no
significant effect of rice bran on fat content of composite
cookies this is might be due to defatted rice bran is used for

composite cookies. However, with increased level of rice
bran, the fat % increased from 14.27% to 17.03%. As shown
in Figure 6 the carbohydrate content decreases from 70.51%
to 52.67%. This variation is due to lower carbohydrate content
of rice bran flour than refined wheat flour. The calorific value
of cookies decreased from 455.39Kcal to 409.89Kcal with
increase levels of RB. In terms of nutritional point of view
lower calorific value of composite cookies is desirable for
health benefits in different therapeutic condition. The lower
calorific value of composite cookies attributed to their lower
fat % and higher complex carbohydrate content.

Table 4: Effect of rice bran substitution on proximate composition of cookies

Treatments | Moisture (%) | Ash (%) | Protein (%) | Fat (%) | Fiber (%) | Carbohydrate (%) | Energy (Kcal)
To (0%) 3.14 0.69 11.23 14.272 0.16 70.51 455.39
T1 (5%) 5.882 2.132 12.072 15.232 5.97 58.92 420.13
T2 (10%) 6.15% 2.342 12.75% 16.122 7.732 54.33 414.48
T3 (15%) 7.19° 2.75° 13.77° 16.25P 7.88? 52.67 410.39
T4 (20%) 7.28° 2.55% 13.84°P 17.03f° 9.5 49.16 397.89

Means carrying same letters in a column for each factor do not differ significantly (p<0.05)

4. Conclusion

Rice bran is a waste product of rice processing industries and
its fortification in food is the economical way to enrich the
nutritional value of various processed foods. This study
demonstrated that DFRB have high nutritional value and can
be used as a nutrient rich source in the preparation of various
bakery products such as cookies. It is possible to formulate
high fiber cookies by incorporating DFRB upto 15% without
much affecting the sensory characteristic of cookies.
However, from overall acceptability rating, treatments T2
(10%RB) obtained the highest score at p>0.05. This study
concluded that fortification of wheat flour with rice bran will
improve the nutritional quality and render health benefits to
consumers.

5. References

1. Wani AA, Singh P, Shah MA, Schweiggert-Weisz U, Gul

K, Wani IA. Rice starch diversity: Effects on structural,

morphological, thermal, and physicochemical properties-

A review. Comprehensive Reviews in Food Science and

Food Safety. 2012; 11(5):417-36.

www.worldriceproduction.com.retrieved on 15 sept 2017.

3. Hu W, Wells JH, Shin TS, Godber JS. Comparison of
isopropanol and hexane for extraction of vitamin E and
oryzanols from stabilized rice bran. Journal of the
American Oil Chemists' Society. 1996; 73:1653-1656.

4. Schramm R, Alicia A, Hua N, Xu Z, Lima M.
Fractionation of the rice bran layer and quantification of
vitamin E, oryzanol, protein and rice bran saccharide.
Journal of Biological Engineering, 2007, 1, 9.

5. Zullaikah S, Melwita E, Ju Y. Isolation of oryzanol from
crude rice bran oil. Food Chemistry. 2009; 100:299-302.

6. Sairam S, Krishna AG, Urooj A. Physico-chemical
characteristics of defatted rice bran and its utilization in a
bakery product. Journal of food science and technology.
2011; 48(4):78-83.

7. Chan KW, Khong MH, Igbal S, Ismail M. Isolation and
antioxidative properties of phenolics-saponins rich

>

fraction from defatted rice bran. Journal of Cereal
Science. 2013; 57:480-485.

8. Devi RR, Arumughan C. Phytochemical characterization
of defatted rice bran and optimization of a process for
their extraction and enrichment. Bioresource Technology.
2007; 98:3037-3043.

9. Mariod AA, Adamu HA, Ismail M, Ismail N.
Antioxidative effects of stabilized and unstabilized
defatted rice bran methanolic extracts on the stability of
rice bran oil under accelerated conditions. Grasas y
Aceites. 2010; 61(4):409-415.

10. Jariwalla RJ. Rice-bran products: phytonutrients with
potential applications in preventive and clinical medicine.
Drugs Under Experimental and Clinical Research. 2001;
27:17-26.

11. Birringer M, Pfluger P, Kluth D, Landes N, Brigelius FR.
Identities and differences in the metabolism of
tocotrienols and tocopherols in HepG2 cells. Journal of
Nutrition. 2002; 132:3113-3118.

12. Akihisa T, Yasukawa K, Yamaura M, Ukiya M, Kimura
Y. Triterpene alcohol and sterol ferulates from rice bran
and their anti-inflammatory effects. Journal of
Agricultural and Food Chemistry. 2000; 48:2313-2319.

13. Salgado JM, de Oliveira AG, Mansi DN, Donado-Pestana
CM, Bastos CR, Marcondes FK. The role of black rice
Oryza sativa L. in the control of hypercholesterolemia in
rats. Journal of medicinal food. 2010; 13(6):1355-62.

14. Laokuldilok T, Shoemaker C, Jongkaewwattana S,
Tulyathan V. Antioxidants and antioxidant activity of
several pigmented rice brans. Journal of Agricultural and
Food Chemistry. 2011; 59:193-199.

15. Goufo P, Trindade H. Rice antioxidants: phenolic acids,
flavonoids, anthocyanins, proanthocyanidins, tocopherols,
tocotrienols, y-oryzanol, and phytic acid. Food science &
nutrition. 2014; 2(2):75-104.

16. Pengkumsri N, Chaiyasut C, Sivamaruthi BS, Saenjum C,
Sirilun S, Peerajan S, et al. The influence of extraction
methods on composition and antioxidant properties of

67



International Journal of Advanced Science and Research

17.

18.

19.

20.

21.

22,

23.

24,

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

rice bran oil. Food Science and Technology (Campinas).
2015; 35(3):493-501.

Adebowale AA, Sanni SA, Oladapo FO. Chemical,
Functional and Sensory Properties of Instant Yam-
Breadfruit flour. Nigerian Food Journal. 2008; 26(1):2-
12.

Igbal S, Bhanger MI, Anwar F. Antioxidant Properties
and Components of some commercially available
varieties of rice bran in Pakistan. Food Chemistry. 2005;
93(2):265-272.

AOAC. Official methods of Analysis, Association of
Official Analytical, 2000.

Prakash J, Ranganatham G. Proximate composition and
protein quality of stabilized rice bran. J Food Sci Technol.
1995; 32(5):416-4109.

Godber SJ, Xu Z, Hegsted M, Walker T. Rice bran and
rice bran oil. In: Functional foods development. Fall of
Louisiana Agriculture, 2002.

Mishra N, Chandra R. Development of functional biscuit
from soy flour & rice bran. International Journal of
Agricultural and Food Science. 2012; 2(1):14-20.
Chotimarkorn C, Silalai. Oxidative stability of fried
dough from rice flour containing rice bran powder during
storage. LWT. 2007; 41:561-568.

Kahlon TS, Chow FI, Sayre RN. Cholesterol lowering
properties of rice bran, CFW. 1994; 39:99-103.

Saunders RM. Rice bran: composition and potential food
uses. Food Rev Int. 1985; 1:465-495.

Saunders RM. The properties of rice bran as a food stuff.
CFW. 1990; 35:632-636.

Gomez M, Ronda F, Blano CA, Caballero PA,
Apesteguia A. Effect of dietary fiber on dough rheology
and bread quality.European Food Res Technol. 2003,
216:51-56.

Sharif MK, Butt MS, Anjum FM, Nawaz H. Preparation
of fiber and mineral enriched defatted rice bran
supplemented cookies. Pak. J Nutr. 2009; 8(5):571-7.
Ghufran Saeed SM, Arif S, Ahmed M, Ali R, Shih F.
Influence of rice bran on rheological properties of dough
and in the new product development. Journal of food
science and technology. 2009; 46(1):62.

Latidoye op O, Sobowale. Microbiological Quality
Analysis of Meat Pies Sold By Street Hawkers: A Case
Study of Mainland Local Government Area of Lagos,
Nigeria Journal of Medical and Applied Biosciences.
2011; 2:1-8.

Decker E, Beecher G, Slavin J, Miller HE, Marquart L.
Whole grains as a source of antioxidants. Cereal Foods
World. 2002; 47(8):370-3.

Tsuji H, Kimoto M, Natori Y. Allergens in major crops.
Nutrition Research. 2001; 21:925-934.

Sudha MLR, Vetrimani K, Leelavathi K. Influence of
fibre from different cereals on the rheological
characteristics of wheat flour dough and on biscuit
quality. Food Chem. 2007; 100:1365-1370.

Sharma HR, Chauhan GS. Effect of stabilized rice bran
fenugreek blends on the quality of breads and cookies. J
Food Sci. Nutr. 2002; 39:225-233.

Carroll LE. Functional properties and applications of
stabilized rice bran in bakery products. Food Tech. 1990;

36.

37.

38.

44:74-76.

Carver BF. Genetic implication of kernel NIR hardness
on milling and flour quality in bread wheat. J Sci Food
Agric. 2006; 65:125-132.

Younas A, Bhatti MS, Ahmed A, Randhawa MA. Effect
of rice bran supplementation on cookie baking quality.
Pak. J Agri. Sci. 2011; 48(2):129-34.

Ezeama CF. Food Microbiology: Fundamentals and
Applications. Natural Prints Ltd. Lagos, 2007.

68



