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A-BSTRACT

The present study was performed to evaluate the biclogical effects
of feeding biscuit fortified with rice germ, or rice germ powder op
serum glucose levels, toal triglycerides, total cholesterol, HDL.,
LDL-cholesteral, liver and kidney functions for alloxan-induead
diabetic rats,

The obtained results indicared that the biscuit fortified with rice
germ, or rice germ powder improved the body weight gain, food
intake and feed etficiency of alloxan-induced diabetic rats relative 1o
control, The liver, kidney, heart, spleen and brain weights of rats figd
biscuit supplemented with rice germ or rice germ powder had similar
mean values and lower valyes than that of rats fed basal diet and
hyperglycemic diet. Also, the resuits indicated that the rats fod biscuit
fortified with rice germ or rice germ powder had significantly
decreased the level of Serum glucose after 5 weeks when compared

cholesterol with rats fed on different diets relative 1o diabetic rats. On
the other hand, alloxan-induced diabetic rats had a higher values of
ALP, AST and ALT activities than that of diabetic rats fed on basal
diet and biscuit fortified with rice germ or rice germ powder. Also, the
obtained results showed that improvement of kidney functions in
alloxan-induced diabetic rats.

Key words: Biscuit - Alloxan-induced diabetic rats — Biological
evaluation.
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INTRODUCTION

Anderson ef al. (1995) studied the effects of high-fiber (HF) and
low-fiber (LF) meals on postprandial serum glucose, insulin, lipid,
lipoprotein, and apolipoprotein concentrations of 10 hypercholesterol-
emic men. Responses over a 15-hour period after multiple meals
(MM) and over a 10-hours period after a single meal (SM) were
compared. HF meals were associated with a signification reduction in
postprandial serum glucose and insulin. Serum free fatty acids (FFA)
levels decreased significantly after MM and SM, but differences
hetween HF and LF meals were insiginificant. Although, serum
triglycerides responses did not differ significantly between HF and LF
meals.

Hozumi ef al. (1993) studied the effects of the dietary fiber
supplementation on serum levels of glucose and lipoproteins in
cholesterol-fed diabetic rats feeding a diet containing 1.5% cholesterol
and 0.37 % cholic acid for 18 weeks to rats made diabetic by
streptozotocin (35 mg/Kg body weight) produced moderale
hyperglycemia and moderate hypercholesterolemia, the latter being
characterized by high concentrations not only of low densily
lipoproteins but also, intermediate density lipoproteins and very low
densily lipoproteins. These changes in serum lipoproteins and
hyperglycemia  were substantially reduced after 18 weeks of
supplementation with glucomannan but high density lipoprotein
cholesterol and triglycerides levels did not change after feeding a
cholesterol-rich dict in the presence or ahsence of glucomannan
supplementation.

Sidky et al. (1996) studied the effect of high fiber biscuits on
some special diseases by using the potato pecls as a new source of
dietary fiber. Biscuits were made with supplementation of 5, 10, and
15% potato peels. The results showed that 15% potato peel biscuit had
the highest content of fiber (10.2%) and scored a good grade. Weight
gain, cholestercl and triglycerides were reduced comparable to control.

Kawabata et al. (1999) investigated the modifying effect of
dietary administration of defatted rice germ and gamma-aminobutyric
acid (GABA}-cnrichcd defatted rice germ on azoxymethane (AOM)-
induced colon carcinogenesis with male rats. They found that dictary
exposure 10 rice germ during the initiation phase (3 weeks)
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significantly reduced the incidence of colonic adenocarcinoma (71
versus 29%). GABA-enriched defatted rice germ or rice germ during
the postinitiation phase (30 weeks) also decreased the frequency of
colonic adenocarcinoma (71 vs. 20% GABA-ciriched defatted rice
germ feeding and 27% rice germ feeding).

Mori et al. (1999) reported that defatled rice or rice germ powder
decreased incidences of azoxymethane (AOM)-induced formation of
aberrant crypt foci (ACF) and intestinal carcinogenesis in rats.

Lec et al. (2003) investigated the effects of rice germ oil
supplement on lipid metabolism of insulin-dependent diabetic mice.
They found that no significant difference in diet intake, body weight
and organ weight among the experimental groups. But, the
concentrations of serum triglycerides and total cholesterol in the rice
germ oil groups were significantly lower than those of insulin
dependent diabetic mice.

Tag El-Din er al. (2006) investigated the effect of some plant
extracts on serum glucose, urea and creatinine levels in alloxan-
diabetic and non-diabetic rats, They found that plant extracts under
investigation had significant decrements in serum glucose, urea and
creatinine levels in alloxan-diabetic rats when compared with control
group after 30 days. Also, the examined extracts had hypoglycemic
cffects and improved the histopathological changes in kidney and
pancreas tissues of alloxan-diabelic rats.

The present study aims to investigate the biological effects of rice
germ as by-product on glycemic responses in alloxan-induced diabetic
rats.

MATERIALS AND METHODS
1. Materials:

Rice (Oryza sativa) germ was obtained from El-Obour Mill,
Desoug, Kafr El-Sheikh, Egypt. Commercial wheat Hour (72% ext.)
was obtained from South Cairo Mills Comp., Fysal, Giza, Egypt.

2. Biological experiment:

The rats were obtained from the Farm of Central Organization of
Serum and Vaccine (Abasia Farm), Egypt. A total of twenty four male
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albino rats weighing 140-190 g were used. Rats were allowed to be
acclimatized to laboratory conditions for two weeks prior to the
experiment and fed on basal diet as control. After the adaptation
period, the rats were injected by alloxan solution 150 mg/kg body
weight of recrystallized alloxan (Buko er o/, 1996) to induce
hyperglycemia,

Basal diet was fed for 72 hr where hyperglycemia was developed.
To enswre occurrence of diabetes in rats, blood samples were
withdrawn after 72 hr of alloxan injection. ~'3¢ Go, G

...-? The diabetic rats were divided into three groups (G 1:G; and Gy), 6

rats for each. All groups were fed on experimental diets as shown in
(Table, 1). During the whole experiment, rats were kept separately in
well aerated cages, diet and water were supplicd ael-libitum. Each rat
was weighed every week and food intake was also daily recorded. At
the end of experimental period (5 weeks), rals were killed by
decapitation after an overnight fast, and the blood of each rat collected
in tubes and centrifuged at 3000 rpm for 20 min to obtain the serum
which was kept in the deep-freezer until analysis. The liver, kidney,
heart, splin and hrain were removed from each rat and weighed.

Table (1): Composition of different experimental diets (g/100 g).

Diet Casein | Corn Salt | Vitamin | Cellulose | Starch | Biseuit Rice
“ oil mix. mix perm
Gl 10.00 | 10.00 | 4.00 | 100 5.00 70.00 - l -
G2 | 10.00 [ 10.00 [ 400 | 10O 5.00 70.00 = =
G3 - - 1.85 Log | .43 - 96.72 -
G4 - - 0.62 1.00 - 48,09 I' - 50.29
G1: Basal diet

GI: Hyperglycemic
G3: Biscuit with rice germ powder
G4: Rice germ powider

3. Determination of biological parameters:

Scrum total cholesterol was determined by the method of (Allain
et al., 1974) and total triglycerides was determined by the method of
Fossali and Prencipe (1982) by using kits. Serum HDL-cholesterol
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was determined by the method of Lopes-Virella ¢f a7 (1977), while
LDL-cholestero] was determined by the method of Steinberg (1981).
Blood glucose was determined according to Tierr (1986).

the method described by Bartles ef o (1972).

Uric acid in the S€rum was determined according to the method
deseribed by Haisnian and Muller (1977).

the method described by Doumas er 47 (1971), but serum globulin
Was calculated by subtracting the amount of albumin from total
protein.

4. Statistica] analysis:

Statistical analysis of the obiained data was done by using the
procedure outlined by Gomez ang Gomez (1984). The treatment
means were compared using the |eyst significant difference test (LSD)
at the 5% level of probability as outline by Waller and Duncan (1969)
using SAS institure program (SAS, [1996),

RESULTS AND DI SCUSSION

Effect of biscuit supplemented with rice germ diets o hiological
parameters of diabetic rats:

£etm, or rice germ powder diets on alloxan-induced diabetic rats at the
end of experimental period (5 weeks) were evaluated,

Effect of experimental diets on hody weight gain, food infake and
feed efficiency of diabetie rats;

The results cited in Table (2) shows body weight gain, food
intake, feed efficiency and foed elliciency ratios of diabetic rats after §

weeks, From the obtained results, it could he obscreved that rats fagd
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basal diet had the highest body weight gain and feed efficiency ratio,
these mean values were 64.2£2.30 g and 17.4%, respectively. While,
rats with hvperglycemic effect had very lowest mean values which
recorded (-56.4£7.12 g) and (-15.4%). On the other hand, rats fed
biscuit with rice germ had improvement of body weight gain from
(-56.427.12 g) to (=8.0022,12 ). But, the mean valyes of body weight
gain and feed efficiency ratio were (-7.2020.83 g) and (-2.2%) for rats
fed rice germ powder,

From the above results, it coyld pe observed thar the addition of
rice germ as g by-products 1y wheat flour for making biscuit had
improved the tota] bady weight and feed efliciency ratio relative lo
hyperglycemic rars. Such results are in agreement with thoge reported
by Anderson er ol (1993), Sidky er o? (1996) and Lee o qf (2003).

Effect of experimental diets on organ weights of diabetic rats:
The weights of liver, kidney, heart, spleen and brain of diabetic

that the liver, kidney, heart, spleen and brain of hyperglycemic ras
had lower mean values than that of rats fag basal diet. While, rats fed
biscuit with rice Serm, Or rice germ powder had the similar trend.,
These results are in ae stment with those reported by Sidky er ot
(1996), Lee et af (2003) and Tag El-Din el al. (2006),

Effect of experimental diets on serum glucose levels of diabetic
rats during experimenta] period:

Table (4) shows the glucose levels of rals fed basal djet,
hyperglycemic rats and biscuit fortified by using rice germ replacing
with wheat flour and rice germ powder.

From these results, the mean values of serum glucose contents
were found to be 99.81, 262,30, 218,24 and 200.68 mg/100 m] serum
at zero time (after 72 h) for rats fed basal diet, hyperglycemic rals,
biscuit with rice germ and rice germ powder, respectively. However,
after the first week the level of glucose was decreased from 21824 to

174.79 mg/100 m! for rats fed rice germ powder. On the other hand,
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period (5 weeks) were 95.30, 243.80, 167.62 and 164.86 mg/100 ml
serum for rats fed basal diet, hyperglycemic rats, hiscuit with rice
germ and rice germ powder. respectively, From the above results, it
could be observed that the decrement percentage of serum glucose
levels were 31.25 and 32.38% for rats fed biscuit containing rice germ
and rice germ powder, rtespectively when compared with rats
hyperglycemic effect. These obscrvations may be due fo the dietary
fiber specially P-glucan polymer as suggested by Hozumi er al
(1995). These results are in agreement with these reported by Lee ef
al. (2003) and Tag E1-Din ef al. (2006).

Effect of experimental diets on serum triglycerides, total
chaolesterol, HDL-, LDL-cholesterol and rigk ratio of diabetic rats
alter 5 weeks:

After the end of experimental period (5 weeks) serum
triglycerides, total cholesterol, HDL-cholesterol, LDL-cholesterol and
risk ratio of alloxan-induced diabetic rats were measured and
presented in Table (5).

From the obtained results, it could be ohserved that rats with
hyperglycemic effect had the highest walue of triglycerides. total
cholesterol, LDL-cholesterol and risk ratio. But, IIDL-cholesterol was
found the lowest value when compared with rats fed other diets.

However, rats fed diet containing biscuit fortified with rice germ
or rice germ powder diet had lower mean values of triglycerides, total
cholesterol, LDL-cholesterol and risk ratio than that rats with
hyperglycemic effect. From the above-mentioned results, it could be
said that rats fed diets containing rice germ (biscuit or powder)
improved the serum (riglycerides, total cholesterol and TLDL-
cholesterol relative to alloxan-induced diabetic rats. The obtained
results indicated that biscuit fortified with rice germ and rice germ
powder reduced the levels of total cholesterol concentrations in the
serum of insulin-dependent diabetic mice and that the hypolipidasmic
effect of rice germ may be due to increasing fecal lipid excretion and
decreasing lipid absorption, as reported by Lee er af (2003). These
results are in agreement with those reported by Anderson et al. (1995)
and Kawabata ef al, (1999).
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Effect of experimental diets on total protein, albumin, globulin,
alkaline phosphatase (ALP) and aminotransuminase enzymes
{AST and ALT) activity of diabetic rats.

Total protein, albumin, globulin, alkaline phosphatase (ALP) and
aminotransferase enzymes of experimental rats were determined and
illustrated in Table (6). From the obtained results, total protein,
albumin and globulin contents were (6.88, 3.14 and 2.65 g/100 ml)
and (7.12, 4.56 and 2.48 g/100 ml) for rats fad basal diet and alloxan-
induced diabelic rats, respectively. However, these parameters were
found to be lower values which recorded (5.88, 3.44 and 2.44 g/100
ml} and (6.44, 3.62 and 2.82 g/100 ml) for rats fed diet containing
biscuit with rice germ and rice germ powder, respectively.

On the other hand, alkaline phosphatase activity was found to be
81.17 and 132.50 U/ml for rats fed basal diet and hyperglycemic
effect, respectively. However, rats fed biscuit with rice germ or rice
germ powder had lower mean values (99,26 and 90.50 U/L) of
alkaline phosphatase (ALP) activity if compared with alloxan-induced
diabetic rats. Also, the activities of aminotransferase (AST and ALT )
had the highest ,values (61.18 and 37.13 U/L) for rats of
h_\-rpcrglyccmiqﬁmﬂt “that of rats on basal diet (40.15 and 21.10 L/L)
and biscuit containing rice germ (51.55 and 29.87 U/L) or rice germ
powder (44.81 and 21.60 U/L), respectively. From the obtained
results, it could be observed that rats fed diet containing rice germ
improved the enzymes of liver functions.

These results are in coincident with those reported with Hozumi er
al. (1995) and Lee er al. (2003).

Effect of experimental diets on scrum urea, uric acid and
creatinine levels of diabetic rats:

These parameters were assayed as induction for the function of
kidney and recorded in Table (7). From the obtained results. it could
be seen that alloxan-induced diabetic rats had the higher mean values
of urea, uric acid and creatinine (70.21, 7.12 and 1.85 mg/100 ml,
respectively) than that of rats fed basal diet (44.32, 3.25 and 0.94
mg/l00 ml). On the other hand, rats fed diels containing biscuit
fortified with rice germ, or rice germ powder had the lower values of
urea, uric acid and creatinine than that of hyperglycemic rats.
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The oblained data are in agreement with those reported by Tag El-
Din et al. (2006).

From the above-mentioned results, it could be concluded that the
diets containing rice germ reduced scrum glucose levels, triglycerides,
total cholesterol and LDL-cholesterol in the hyperglycemic rats. Also,
the obtained results indicated that there is an improvement in liver and
kidney functions as a result of these additives.
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