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ABSTRACT

This study was conducted on some by-products i.e. rice bran and
radicle from rice and barley to evaluate their chemical and biological
effects. Rice bran was added relatively 25% and radicle 10% for
making Mary biscuit,

The obtained results indicated that rice bran and barley radicle are
rich in protein, it amounted to 16.50% and 22.24%, respectively.
While, rice bran contained 17.68% total lipids which higher than thar
of radicle (2.82%), On the other hand, biscuit supplemented with 25%
rice bran contained 10.39% protein, 12.64% fat, 2.30% ash, 1.88%
crude fiber and 72.79% total carbohydrate. However, manufactured
biscuit fortified with 10% radicle contzined 9.971; protein, 11.61%
fat. 1.40% ash, 1.35% crude fiber and 75.67% total carbohydrate.

A nutritional EXperiment was performed on rats o evaluate the
effect of feeding biscuits fortified with 25% rice bran or 10% radicle
and rice bran or radicle powder on hypercholesterolemic rats. The
results indicated that all groups, which were fed on these products had
& significant increment in food consumption and body weight gain
compared with hypercholesterolemic rats. A significant decrement
was observed in serum total cholesterol, triglycerides and LD -
cholesierol levels byt HDL-cholesterol was significantly increased.
The activities of serum alkaline phosphatase (ALP), aspartate and
alanine amino-transferase enzymes (AST and ALT) values were
significantly decreased in groups fed on different diets relative to
values of group fed on hypercholesterolemic dict. From the obtained
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results, rice bran and barley radicle could be used as fortified material

in bakery produets for hypercholesterolemic patients.

Key word: Rice bran - Barley radicle - Hypercholesterolemic -
Bielogical evaluation - Mary biscuit.

INTRODUCTION

Cereal brans are considered desirable for human consumption due
to its health benefits. Rice bran as a by-product of rice milling, which
amounted 1o 10% of rice grain weight. It is considered as a good
source of protein and fat in food material {(Prakash, 1996).

Orthoefer (1996) reported that rice bran composition amounted to
15% protein, 18% oil, 7% ash. 46% carbohydrates and 7% crude fiber.

Kahlon and Chow (1997) found that oat, rice and barley fibres
contribute significantly to reducing lotal plasma cholesterol in a
variety of animal species and in hypercholesterolemic human subjects.

Gerhardt and Gallo (1998) compared full-fat rice with oat bran
and rice starch in hyperlipidemic humans, They found that scrum
cholesterol decrensed significantly by 8.342.4% and 13.0=1.8% in the
rice bran and oat bran groups, respectively, but there was no change in
the rice starch group,

Kahlon er ¢l (1999) cited that diets containing rice bran, oar bran,
or soy protein  significamtly reduced the development  of
aetherosclerosis in hypercholesterolemic hamsters.

Kalra and Jood (2000) studied the eilect of dietary beta-glucan on
cholesterol and lipoprotein in rats, They found that diet containing
barley {lours caused significant reduction in levels of total cholesterol
(39%). 1.DL cholesterol (34%) in serum compared with casein diet.

Wilson er al (2002) evaluated lipidemic and antiatherogenic
activities of whole-fat rice bran using an animal model. They found
that all experimemal diets significantly reduced total cholesterol, very
low density lipoprotein cholesteral and low density lipeprotein
cholesterol levels in plasma compared with the control diet, but did
not allect high density lipoprotein (HDL) cholesteral concentration,

Kahlon and Smith (2004) found that stabilized rice bran has been
showed to possess cholesterol-lowering activity in hypercholesterol-
emic animals and human subjects. The active components of rice bran
are contained in the unsaponifiable matter of its oil and other fractions
of this cereal bramn.
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Bitter and Flucher (2005) reporicd that barley is a nutritious cereal
grain that offers consumers bioactive compounds that can help
improve their health. Also, contains many bioactive compounds that
have demonstrated biological activities, such as reducing total and
LDL-cholesteral, postprandial glucose, cancer and cardiovascular
risks..

The aim of the present work was to study the chemical
composition and bialogical effects of manufactured biscuit fortified
with 25% rice bran and 10% barley radicle (rootlets) on lipids profile,
liver and kidney functions of hypercholesterolemic rats.

MATERIALS AND METHOD
Materials:

Rice (Oryza sativa L.) bran was obtained from El-Obour mill,
Desouq, Kaflr El-Sheikh Governorate, Radicle (by-product from
harley) was obtained from Al-Ahram Company of Beverage and Beer
Industry, Giza Governorate. Commercial wheat flour (72% ext.) was
obtained from South Caira Mills Company. Fysal, Giza Governorate.

Adult male albino rats (weighed 140 to 190 g) were obtained from

experimental Animal House, Crops Technology Department, Food
Technology Research Institute (FTRI), Giza, Egvpt
Chemical analysis: Moisture, ash, crude fiber, total lipid and total
nitrogen contents were determined according 10 A.O.A.C. (2000).
Total carbohydrate were determined according to the method
described by Bernfeld (1955) and Miller (1959}, Total dietary fiber,
soluble and insoluble dictary fiber were determined according to the
method described by Prosky er al. (1984).
Biological experimental: A total of thirty adult male albino rats
weighed 140 to 190 g were used in the present study. Rats were fed on
normal diet according to Lane-peter and Pearson (1971) as shown in
Table (1).

After feeding on basal diet for two weeks for adaptation. The rats
were divided randomly into six groups comtain each group five rats.
The first group (control) was fed on basal diet. The second group was
fed on hypercholesterolemic diet. The ather groups were fed on
hypercholesterolemic diet plus different experimental diets as shown
in Table (1). Each rat was weighed every week and food intake was
also daily recorded. At the end of experiment, animals were killed by
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decapitation after an overnight fast, and the blood of each rat was
collected in tubes and centrifuged at 3000 rpm for 20 min to obtain the
serum which was kept in the deep-freezer, The liver, kidney, heart,
splin and brain organs were removed from each rat and weighed.
Determination of biological parameters: Serum total cholesterol
was determined by using the enzymatic method of Einely (1978).
Serum HDL-cholesterol was determined by the method of Lopez-
Virella ef al. (1977). Serum LDL-cholesterol was calculated according
to the equation of Steinberg (1981). Serum triglycerides were
determined according to the method of Fossati and Precipe (1982).
The burite method was used for determination of total protein in
serum according to Doumas (1975). Serum albumin was determined
according to the method described by Doumas ef al (1971). Serum
aspartate transferase (AST) and serum alanine transferase (ALT)
activities were measured colorimetrically according to the method of
Retiman and Frankel (1957). Uric acid in the serum was determined
according Lo the method described by Haigman and Muller (1977).
Urea in serum was determined according to Tabacco er al (1979),
Creatinine was determined according to the method of Henery ef al.
(1974).

Biscuit making technigue: Rolled Marie biscuits were prepared
according to the method of Wade (1988). The wheat flour in the
formula biscuits were supplemented with rice bran or radicle at levels
of 25% and 10%, respectively.

Statistical analysis: Statistical analysis of the data was carried out
according to Fisher (1970). Least squares difference (1..5.D.) test was
used to compare the significant differences belween means of
treatments { Waller and Duncan, 1969).

RESULTS AND DISCUSSION
1. Chemical composition of rice bran, barley radicle and
biscuits:

Chemical composition of raw materials and biscuits manufactured
are tabulated in Table (2). The obtained results indicated that rice bran
and radicle from barley are rich in protein, it amounted 1o 16.50% and
22.24%, respectively. While, rice bran shows that the total lipid was
17.68% which higher than that of radicle (2.82%).
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From the obtained results, it could be noticed that the rice bran
components (on dry weight basis) were 11.18, 7.20, 7.81 and 50.81%
of moisture, ash, crude fiber and total carbohydrate, respectively,

On the other hand, radicle from barley contained moisture
(8.10%), ash (6.37%), crude fiber (14.03%) and total carbohydrate
(54.54%). These results are in agreement with thoge reported by
Orthoefer (1995),

Also, the chemical components of manufactured hiscuits fortified
with 25% rice bran or 10% radicle under investigation were
determined. The obtained data are presented in Table (2). From these
data it could be nbserved that values of crude protein, total lipid, ash,
total carbohydrate and erude fiber contents were 10.39, 12.64, 2.30,
72.79 and 1.88%, respectively for biscuits manufacturing from rice
bran.

Table (2): Chemical composition of rice bran, barley radicle
(rootlets) and biscuits (g/100 ¢ dry weight)
(mean+8.1,).

| __Rice bran (R.B.) | Radicle .. |
Components Raw | Biscuit Raw Biscuit
(%) material | 35% RB) | material | (10%
| | radicle)
Moisture 11.18 4.43 8.10 |' 4.38
40.26 20,20 £0.13 +0.16
Crude protein | 16.50 10.39 2224 9.97

+0.20

| =025 =0.15 +0.27

Total lipid 17.68 12.64 2.82 11.61
+021 | +0.22 £0.31 £0.19

Ash 7.20 13" " | T e57 1.40
a 1 015 | 1937 018 | 2022

Total SO81 | 7279 | sasg 75.67

carbohydrate 020 | +p2s | #0.23 | +0.14

Crude fiber 781 | 188 | 1403 1.35

+0,20 2021 | 2001 | sgyg

However, biscuits supplemented with radicle from barley
contained protein (9.97%) less than biscuits that fortified with rice
bran (10.399%). Also, the crude fiber content was 1.35%, ash
amounted to 1.40% and total carbohydrate was 75.67%. These results
are related with thoge reported by Salama er af (1997),
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2. Biological effects of fortified biscuits with rice bran or radiele
on hypercholesterolemic rats:

2.1. Effect of experimental diets on body weight, food

intake and feed efficiency ratio of hypercholesterolemic rats:

The obtained results in Table (3) show that rats fed normal basal
dict had the highest mean value of body weight (234.20 g), while rats
fed hypercholesterolemic diet had the lowest mean value of body
weight (195.80 g). However, the mean values of body weight were
210.80, 228.40, 206.20 and 203.80 g in rats fed diet biscuits
containing rice bran (25%), radicle (10%), rice bran and radicle
powders, respectively.

From the obtained results, it could be observed that rats fed diets
containing biscuits made using 25% rice bran or 10% radicle and rice
bran or radicle powders had the highest values of body weight than
that of rats fed hypercholesterolemic diet. RBut these values had
slightly decrement as compared with rats fed basal diet. On the other
hand, food intake in rats fed normal diet which recorded 479.92 e
higher than that rats fed hypercholesterolemic diet (348.24 ¢) and rats
fed biscuits with 25% tice bran (465.18 g). While, food intake in rats
fed biscuits with 10% radicle, rice bran or radicle powders had the
highest values (515.81, 533.25 and 514.12 g), respeclively than that
rats fed basal diet and hypercholesterolemic diet,

From the above-mentioned results, it could be observed that the
addition of the powder of rice bran or barley radicle at different levels
improved the body weight, food intake and feed efficiency relative to
hypercholesterolemic rats. This is may be due to the good nutritional
value of rice bran and barley radicle. These results are in agreement
with these reported by Kalra and Jood (2000).

2.2. Effect of different experimental diets on organs weight of
rats:

The weights of liver, kidney, heart, spleen and brain expressed as
g/100 g of body weight for the different (ested diet groups are
presented in Table (4). From the obtained results, it could be observed
that the liver, kidney, heart and brain of hypercholesterolemic rats had
the lowest values than that of rats fed normal diet, While, rats fed
biscuits with different levels of rice bran o radicle had similar mean
values of liver weight except rats fed biscuits containing 10% radicle
compared to control group. However, the weights of kidney and brain
of rats fed different experimental diets had the lowest mean values
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than that of rats fed control basal diet. Also, the heart and spleen

weights of rats fed hypercholesterolemic diet and different experimental

dicts had the same mean values with control group, Similar results

were obtained by Kalra and Jood (2000) and Wilson ef al (2002).

2.3. Effect of different experimental diets on serum triglycerides,
total cholesterol, HDL-, LDIL-cholesterol, and risk ratio:

Table (5) shows the effect of biscuils containing rice bran or
radicle on serum triglycerides, total cholesterol, HDL.-chloesterol,
LDL-chol. and risk ratio of hypercholesterolemic rats afler 45 days of
experimental period. From the obtained results, it could be seen that
the rats led high cholesterol diel had the highcst mean values of
triglycerides, total cholesterol and LDL-cholesteral (230.80, 280.58
and 193.22 mg/100 ml serum, respectively il compared with rats fed
basal diet (120.26, 125.60 and 29.90 mg/100 ml serum, respectively).
On the other hand, the mean values of (riglycerides were lower
(155.45, 161.32, 151.46 and 142.08 mg/100 ml serum) in rats fed
biscuits with 25% rice bran, hiscuils with 10% radicle, rice bran and
radicle powders, respectively than that of rats fed hypercholesterol-
emic diet (230.80 mg/100 ml) but these values were higher than that
of rats fed hasal diet (120.26 mg/100 ml), However, total cholesterol
levels of rats fed biscuits containing different concentrations of rice
bran and radicle had the lowest values as compared with that high
cholesterol group.

Risk ratios of hypercholesterolemic rats and rats fed biscuit
containing different levels of rice bran and radicle werc higher (6.81,
3.20, 3.32, 2.23 and 2.98, respectively) than that of rats fed basal diet
(1.75).

The obtained results are in considered with that reported by
Kahlon et al. (1999), Wilson et al. (2002) and Kahlon and Smith (2004).
2.4. Effeet of experimental diets on total protein, albumin,

globulin, alkaline phosphatase (ALFP) and transaminase
activities of hypercholesterolemic rats:

The mean values of serum total proteins, albumin, globulin, alkaline
phosphatase (ALP) and aspartate, alanine transaminase (AST and
ALT) activities are presented in Table (6). From the obtained results,
it could be observed that the mean values of all the above-mentioned
parameters had the highest values (7.27, 4.57, 2.70 g/100 ml), 124.78
LWL, 75.65 and 52.16 U/L) for rats fed hypercholesterolemic diet than
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that rats fed basal diets (5.99, 3.59, 2.40 g/100 ml, 82.32 U/L, 54.71
and 24.50 U/L), respectively,

On the other hand, rats fed biscuits containing 25% rice bran, 10%
radicle or rice bran and radicle powders had lower values of (otal
protein, albumin and globulin than that of hypercholesterolemie and
basal diet, While, rats fed on diets containing biscuits made using the
different levels of rice bran and radicle powder had lower values of
alkaline phosphatase (ALP), AST and ALT activities than that of rats
fed hypercholesterolemic diet. From the above-mentioned results it
could he concluded that the rats fed on biscuils containing rice bran
and radicle had improvement in liver functions.

These results are in agreement with thuse reported by Kahlon and
Chow (1997) and Bitter and Flucher (2005).

2.5. Effect of different experimental diets on Kidney functions of
hypercholesterolemic rats:

Serum urea. uric acid and creatinine are determined as indicators
of kidney functions. Since the increase in these components means
that the kidney is less active or abnormal case (Table 7). The mean
values of urea, uric acid and creatinine were 46.19, 3.51 and 0.86
mg/100 ml for rats fed hasal diet while, the wvalues in
hypercholesterolemic rats were 60.08, 5.37 and 1.86 mg/100 ml,
respectively. From these results, it could seen that kidney functions
are less active in rats fed high cholesterol diet if compared with rats
fed basal diet. However, urea contents of rats fed different levels of
rice bran and radicle had the same manner mean values when
compared with control group. While, uric acid levels were found 1o be
higher than control group and lower than that rats fed high cholesterol
diet, In the same line, rats fed diets containing difTerent levels of rice
bran and radicle had the lowest levels of creatinine than that of
hypercholesterolemic rats. The results are in agreement with those
reported by Wilson ef al. (2002) and Kahlon and Smith (2004).
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