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SUMMARY

The main objectives of the present work
are to study the effect of treated sesame seeds
(Sesamum Indicium L) with roasting at 180% for
15 min. and exposure to gamma irradiation at
dose level of 2.5, 5 and 10 KGy on the
antinutritional factors as well as evaluation of
some biochemical analysis. In the present study
groups of 10 rats were assigned to receive one of
six experimental diets (i.e. raw roasted and
irradiated sesame seeds up to 10 KGy diet, along

side casein diet). |
The statistical analysis indicated that there

were significant results (p<0.05) decreased in the

trypsin inhibitors, tannins of roasting and

There ~were no

irradiated sesame seeds.

significant differences in the phenol compounds
of sesame seeds processed compared with raw
samples. The obtained data showed that the level

of total serum protein and albumin were
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significantly lowered in rats fed raw sesame
seeds (5.24 and 4.15 g dI'") as compared with
those fed casein diet (6.03 g di"). Moreover, the
rises of total serum protein of irradiation
processing of sesame seeds up to 10 KGy was
successful due to reducing the antinutritional
factors by increasing irradiation process, With
respect to the total serum albumin in rats fed
irradiated sesame seeds at 5 and 10 KGy was
close to that rats fed casein diet, followed with
significant (p<0.05) decrease in the group of rats
received in their diets irradiated sesame seeds at
2.5 KGy roasting and raw samples when
compared with those fed casein diet. The
statistical analysis showed that there were no

significant variation in the liver enzymes (ALT

‘and AST) between rats fed. dry heated sesame

seeds and those fed raw samples. But the level of
liver enzymes (ALT and AST) decreased when
rats fed sesame seeds irradiated up to 10 KGy as

compared with rats fed raw seeds. Results
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sterol
showed significant decrease in total chole '

low density lipoprotein

ts reflected
HDL-C)

Iviacylglycerol and
cholesterol (LDL-C) and the resul
increase in the high density lipoprotein (
for rats received dry heated and irradiated (up to
10 KGy) sesame seeds when compared with

those fed raw samples.
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INTRODUCTION

Sesame (sesamum indicum.L) is one of the
oldest cultivated plants in the world that is
mainly grown for its oil rich edible seeds. The
seeds arc widely used as spice globally. Sesame
seed may be the oldest condiment known to man
and probably was the first crop grown for its
edible oil (Suja et al 2004). Scsame seeds
contain a wide range of chemical constituents
which act as antinutritional factors. They have a
great effect on enzyme activity, digestibility and
of these in turn, have a side effect on nutrition
and human health., The major antinutritional
factors in sesame seeds are trypsin inhibitors,
Phytic acid tannins, phenols and lipoxygenase
enzyme (Guillan and Ruiz 2004; Hemalatha and
Ghafeerunissa 2007)

A member of lipid soluble antioxidants has
been isolated from sesame seeds including
sesamin, sesaminol and sesamolinol (Siddhurajer
et al 2002; Joshi et al 2005). These compounds
present in sesame have physiological effect

acting as antioxidants (Noguchi et al 2001; lkeda
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‘effective process for a rangé of specific

| 2003) and decreasing blood  press,,
¢ al 2003) and reducing serum Jigiy
¢ 2001; Reshma et al 2010). Varig,

el a
(Nakano e
(Tnklmhi eta
interesting physi

such as decrease h

ological effect of sesame ligy,
ypocholestermic activiq‘

suppressive activity of chemically induce

cancer and enhancing effect on various livg
activities (Takashi e? al 2001).

The roasting process is an important step
since roasted seeds are often added to backe(
wheat flour foods such as biscuits, breads an{ |
crackers due to its flavor and containing high |
nutritive value of its protein and lignan (Yusuf e
al 2007; Seung et al 2010).

Food irradiation is recognized as a safe and

application. It can substitute for chemical

fumigants in disinfesting cereals, grains and dry

beans. Radiation treatment could upgrade the |
nutritional quality of certain food and feed |
ingredients (Farag, 2008). |

The main objectives of this study are to
investigate the direct effect of gamma irradiation
in dose of 2.5, 5 and 10 KGy or roasting
treatment at 180% for 15 min. on the content of
antinutritional factors in sesame seeds and the
biochemical parameters of rats fed raw, roasted

or irradiated sesame seeds after eight weeks.
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MATERIAL AND METHODS

1. Material:

A. Sesame Seed:

Sesame seed samples were obtained from
the Agricultural Research Center,
Agriculture, Giza, Egypt.

B. Animals:

Ministry of

Male albino rats, Sprague-Dawley strain,
with an initial weight of about of 80 + § g were
used. They were obtained from Helwan breeding
farm belonging to Vaccine and Sera Institute,
Cairo, Egypt. The were housed

individually in plastic cages with wire mesh

animals

bottoms at a room temperature of 25°C and
water ad libitum for eight weeks. Groups of 10
rats were then assigned to receive one of six
experimental diets (i.e. raw, roasted, "and
irradiated sesame seeds at 2.5, 5, and 10 KGy
diet, alongside casein diet).
2. Methods:
A. Roasting Treatment:

Sesame seeds were treated with exposed to
dry heat by using oven at about 180° C for 15

min. and left for half an hour to cool at room

temperature, and then was packed in
polyethylene bags. Each bag contained about one
kg.

B. Radiation Treatment:

Sesame seeds werc freed of h
lene bags, and

usk, stone,

etc. and were packed in polyethy

sealed by heat. Each bag contained about on¢ kg.

Vet. Med. J., Giza. Vol. 58, No.4 (2010)

Then they were subjected at ambient temperature
10 gamma irradiation from Co-60 at National
Centre for Radiation Research and Technology at
Nasr City, Cairo, Egypt. The facility used was
Gamma Chamber 400 A, Co-60 facility of India.
The applied doses were 2.5, 5, and 10 KGy
delivered at dose rate of 1.91 KGy 7 h as
calibrated using small pieces of radio chromic
film (Mclaughlin et al 1985) at the time of
experimentation. The sampl'es were stored at 5°C
until used.

C. Determination of Antinutrtional Factors of
Sesame Seeds:

Trypsin inhibitor activity was determined
according to (Roy and Bhat, 7974), tannins
content determined as method described by
(Burns, 1971) and phenolic compounds was
carried out by method of (Swain and Hillis,
1959).

D. Animal Feeding Experiments:

Six groups of ten young male Albino rats
of initial body mass about 80 £ 5 g were used in
the study, they were given a 10% casein protein
control diet, a‘nd water ad libitum for 8 weeks.
Groups of rats were assigned to receive one of
six experimental diets raw roasted and irradiated
sesame seeds as outlined in Table (1) and
according to the standard method of (4.0. 4. Ca
2003). Vitamin-mineral mixture was prepared by
mixing analytically pure vitamin compounds

with mineral salts and kept at 4°C until used.
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{ the experimental diets (g/ez)

, « Composition 0 o
e o
lnwtdiﬁﬂ“ - C&SC‘" Sesame seeds
- — 432
L -
o0 —=
[ .

“(fg&"f’“ 125.0 2?;*;:;
" Com starch 560.0 55
L 0 0.0

Vitamin mixlurc: ;gg 5
ineral mixture : -
M 10000 1000.0
Crude protein 100.0 100.0

2 Raw, roasted, and irradiated sesame seeds at 2.5, 5, and 10 kGy
were incorporated at the same level.

b. High nitrogen casein (crude protein 107%).

¢. The mixture provides the following (mg 100g-' ration): -
Vit, A, 2000 1U; Vit. D, 200 IU; Vit. E, 10 IU; Menadione, 0.5;
Choline. 200; p-Aminobenzoic Acid, 10; Insitol, 10; Niacin, 4; Ca

D-Pantothenate, 4; Ribofalvin, 0.8; Thiamine,

HCIL, 05;

Pyridoxine-HCI, 0.5; Folic Acid, 0.2; Biotin, 0.04; Vito B,,, 0.003;

Glucose, To make 1000.

d. The mixture provides the following: 139.3 g NaCl; 0,79 gKI; 389.0
g KH:PO,; 57.3 g MgS0, anhyd.; 381.4 g CaCOs; 27.0 g FeS0,.

TH20; 4.01 g MnS0,.f-hO; 0.548

CuS0,.5H20; and 0.023 g
CoCly6H,0.
E. Biochemical Analysis:

Four rats from each group were randomly
selected for biochemical analysis. Blood was
obtained by cardiac puncture, The blood
samples were then centrifuged at 5000 rpm for
I5 min., after which serum could be separated
and collected using Pasteyr pipettes, Total
serum protein wag determined according 1o
Domos, (1975), serum albumin was determined
by Baure, (1982), hemoglobin was determined
according to Dacie gng Lewis, (1984), serum
Alanine Transaminage (ALT) ’
Transaminage (AST) was determ

424
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ined according

g ZnS0,.TH20; 0477 g

to Reitman and Frankel, (1957). Tatal lipid
determined by Schmit et af (1965), cholesterol
was determined by Richmond, (1973) and
serum  triacylglycerol was determined by
Bablok, (1988). High density lipoprotein
cholesterol (HDL-C) determined by method
(Richmond, 1973) ang low density lipoprotein

cholestero] (LDL-C) were estimated according
o (Friedwald er af 1977),

F. Statistical Analysis:

All analysis were conducted using the
general

linear model Procedure of the

Statistical - Analysis Sysiem Institute, Inc.
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(S 1989)  where  approprinte treatment
means  Were separated  using the Duncan'y
Multiple Range Test (Duncan, 1995), The o

Jevel for gignificance was p=0,05,

RESULTS

gffect of dry heated and irradiation
proccssing on the antinutritional factors of
sesame seeds:

Results presented in Table (2) showed
that trypsin inhibitor activity of raw sesame
seeds was 11.40 TIU / g ! (trypsin inhibiting

unit's g-'). Trypsin inhibitors content for

roasting and irradiated sesame seeds ot 2.5, 5
and 10 KGy were significantly (p<0.05)
decreaned by 50,00, 34,56, 41,22 and 51.75 s,
a8 compared with raw sesame seeds, There
were no signiﬁcant (p~ 0.05) variation between
roasting and irradiated sesame seeds at 10 KGy.
Tannis were significant P< 0.05 reduced by
33.33, 11.11,22.23 and 33.33% respectively for
sesame seeds were roasted and irradiated up 10
KGy.

But, there were no significant difference
for phenol compounds sesame seeds processed

compared with untreated seeds.

Table (2): Effect of roasting and irradiation processing on antinutritional factors of sesame seeds

(sesamum indicum,L.)

Treatment Trypsin Inhibitor activity (TIU) Tannins Phenols
(mg/100g) m
Raw 11.40"+0.15 0.18 *+0.0005 5.45°+0.011
Dry heat 5.70°+0.11 0.12 °+0.0005 5.38%0.005
2.5 KGy 7.46°+0.08 0.16 °£0.001 5.37°+0.011
5 KGy 6.70°40.11 0.14°+0.0005 5.34*+0.011
10 KGy 5.50°+0.11 0.12°+0.0005 5.27°+0.011
P Values 0.0001 0.0001 0.0001
" Means within the column, with no common

Values are means of triplicate analysis, on dry matter.

superscript differ significantly (P<0.05).
Effect of dietary supplementation by raw,

dry heated and irradiated sesame seeds on
liver function and hemoglobin.

The statistical analysis in Table (3)
indicated that there were significant (p<0.05)
decrease in the level of serum total pr otein and

-l
albumin by 5.24 g kg' and 4.15 8 dl
compared

s of total
d sesame

respectively for rats fed raw seeds
with those fed casein diet. The rise

serum protein for rats fed irradiate

Vet Med. J., Giza. Vol. 58, No.4 (2010)

seed up to 10 KGy was 5.98 g kg', 6.02 g kg’
and 6.05 g kg’ respectively compared with
those fed raw seeds. With respect to the total
serum albumin in rats fed irradiated sesame
seeds at 5 and 10 KGy was close to that rats
fed casein diet, followed in significant (p<0.05)
decrease in the groups of rats received in their
diet irradiated sesame seeds at 2.5 KGy,
roasting and raw samples when compared with

those fed casein diet.
425
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Regarding to the results presented in
Table (3), the level of alanine transaminase
(ALT) was 21.00 units/ml) and asparate
transaminase (AST) was 30.00 units/ml in
blood serum of male albino rats fed casein for
eight weeks were significantly (p<0.05) lower
than those fed raw, dry heated and irradiated
sesame seeds (up to 10 KGy). The results in
Table (3) reached the highest level activity of
ALT (33.66 units/ml) and AST (45.66
units/ml) were found in the group of rats fed
dry heated sesame seeds compared with those
received casein, raw and irradiated
seeds (up to 10 KGy). ‘

Rats fed irradiated sesame at dose 2.5, 5

sesame

and 10 KGy, there were significant (p<0.05)'
decrease in the level of ALT by 25.00, 24.00

and 23.66 units/ml respectively as well g4 the
significant decrcase in thg level of AST by
38.00, 36.00 and 35.00 units/ml respectively
compared with those received raw samples,
The results presented in Table (3), th,
statistical analysis demonstrated that there
were significant (p<0.05) decrease in the leye|
of hemoglobin (Hb) by 8.65 g dI"! of rats feq
raw sesame seeds compared with those fed
casein diet. Also, there were no significant
variation in the Hb value of rats fed dry heated
sesame and those received casein diet,
Meanwhile, irradiation process of sesame seeds
significantly increase the Hb value as the dose
or irradiation increased up to 10 KGy by 10.92,
11.71 and 11.83 g di’! respectively compared

with rats fed raw samples.

Table (3): Effect of diet containing roasting irradiated sesame seeds on liver function and hemoglobin.

. : TotalProtein (g | Albumin ALT AST HB
Dict Regimes |, ) (g dl™ (Units/ml) (Units/ml) (gdl

Casein 6.03°+0,13 5.53 40,13 21.00°+0.00 30.00%1.15 13.12'+0.49
Raw 5.24°+0.10 4.15°+0.46 29.00 40,00 41.33°+0.66 8.65°+1.18
Dry heating__| 5.42740.15 4.69 *:0.09  [33.66'+1.33 | 45.66°20.33 | 13.08°20.4
2.5 kGy 5.98 *+0,22 4.24"10.33 25.00>42.30 38.00%+0.57 10.92°40,16

5 kGy 6.02°+0.13 5.20™+0.44 24.00+3.00 36.00°+1.15 11.71+0.32
10 kGy 6.05*+0.30 5.59 *+0.05 23.66 *+2.66 35.00°1.15 11.83 *+0.47
P Value 0.0355 0.0350 0.0048 0.0001 0.2326

(gil)ug; )are means of ten animals. ** Means with the column, with no common superscript differ significantly

Effect of roasting and radiation processing

of sesame seeds fed to albino rats for eight
weeks on lipid profile,

The results demonstrated in Table 4)
showed that significantl increase in the total

lipids concentration of rats fed raw, dry heated

and irradiated (up to 10 KGy) sesame seeds
426
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when compared with rats fed casein diet.
However, there were no significant difference
in the serum total lipid of rats fed diet
containing raw dry heated dry heated and
irradiated (up to 10 KGy) sesame seeds.

The serum total cholesterol for rats fed

casein diet were significantly increased, the
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h'\,pmholcstrolcmic (320.24 mg a1y when
compared to those received in their diets both
caw and processed sesame seeds (i.e. roasted or
iradiated sesame seeds up to 10KGy).When
he total cholesterol in rats fed dry heateq and
iradiated samples at 2.5, 5 and 10 KGy were
significantly (p<0.05) decreased by 253.07,
25741, 247.1 and 236.51 mg dI’! respectively
compared with those received raw materials,

The serum triacylglycerol contains of rats

fed casein diet (175.53 mg dI"") was higher than

those received other processed sesame seeds.
There were significant decrease in the total
triacylglycerol of rats fed dry heated and
irradiated (up to 10 KGy) sesame seeds
compared with rats received raw samples and
casein diet.

The data from Table (4) proved that there
were no significant variation in the level high

density lipoprotein-cholesterol (HDL-C) for

rats fed casein diet and those fed raw samples.
Considering this connection, the results reached
significant increase in the HDL-C for rats fed
irradiated sesame seed (up to lb KGy) followed
by those received dry heated sesame seeds.
Whereas the highest increase in the level of
HDL-C was reached when rats fed irradiated
sesame seeds at 10 KGy by 31.33 mg dI”" when
compared with rats received raw samples.

With respect to the level of low density
lipoprotein cholesterol (LDL-C) significantly
increased when fed diet casein compared with
those received processed seeds rats. There were
no significant variation between thelevel of
LDL-C for rats fed raw safnples and those fed
dry heated sesame seeds.

In general, rats fed irradiated (up to 10
KGy) sesame seeds offers good treatment for
decreasing the level of LDL-C when compared

with those received raw samples.

Table (4): Effect of diets containing roasting and irradiated sesame seeds on serum lipid profile and lipoprotein.

Diet Total Lipids Total Cholesterol | Triacyl- glycerol | HDL-C IDL-C

Regimes | (mgdl ")p (mgd™) (mgdl™ _ (mg dl -'2 (mgd™)

Casein 467.66 °+3.38 320.24 *+10.35 175.53 *1.70 22.52 l,:i:l.64 277.02 *+0.00

Raw 490.33 * +2.33 264.22 "+21.29 149.35 °+6.29 22.07°£1.04 | 144.23 %3£19.91
DT 40100 "3 05 | 253071222 | 132.09°%29.55 | 27.82 4135 | 144.957£12.70
2.5 kGy 491.00"+1.52 257.41 *£17.74 135.22 l:::!:1 457 | 30.27 .:i:3.88. 140.01 ::!: 0.00
SkGy A iids | 24710°%1830 | 13330 £IBI8 | 3083176 | 138.81 2841
10 kGy s | 2651 53 | 105502158 | 3133357 | 12864 4348
P Values 0.0322 0.0016 0.0134 0.0262 03813

Values are means of ten animals,
(p<0.05).

Vet. Med. J., Giza, Vol. 58, No.4 (2010)

% Means with the column, with no common supersript differ significantly
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DISCUSSION

The present work was undertaken to
of gamma

the

evaluate the beneficial effect
irradiation and roasting process On
antinutritional factors as well as the biochemical
parameters of growing rats as being affected by
feeding processed sesame seeds for eight weeks.

Along with antinutritional factors of
sesame seeds treated with dry heated and
irradiation processing (up to 10 KGy). Results
exhibited significant decrease in the level of
&ypsin inhibitor activity and tannins when
compared with the untreated sesame seeds.

- There were no significant variation in the level
of phenol compounds for processed sesame
seeds and raw samples. In this respect, Mahdi,
(2003) and Devarajan, (2005) recorded the same
on the inactivation of antinutritional factors
through radiation processing or roasting
treatment.

The obtained results proved that there
were significant decrease in serum total protein
and albumin when rats fed raw sesame, This can
be due to the decrease in protein digestibility
and it could be an indication of reduced albumin
synthesis in liver (Osman, 2002 and De Toledo et
al 2007).

The rises in the serum protein and albumin
of rats fed irradiated (up to 10 KGy) sesame
compared with those fed raw seeds. This could

428
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be due to radiation process up 0 10 Kliy ey
¢

this study, was
utritional factors of raw seeds and indu.,,

eleterious effect on protein digestion ang
tion through intestinal tract as proofeq by

siological and biochemical - respong,

successful o reduce e

antin
no d
absorp

the phy
(Jeong et al 2004 and Farag 2008).

The results of liver enzyme activities of
transaminases (ALT and AST) concluded thy
dry heated sesame seeds had negative effect oy
the liver function and this had been reflected by
the higher value of ALT and AST. On the light
of the results of serum transaminases, the lower
level of ALT and AST in the group rats received
sesame seeds irradiated up to 10 KGy, suggest
that irradiated treatment at the above dose levels
did reduce the activity of the bio-toxi factors in
sesame seeds. Among these active are trypsin
inhibitors that-cause stressed liver function and
degeneration of hepatocytes that release their
enzymes in blood serum (Farag, 1999).

Farag (2008), had suggested that doses of
irradiation up to 10 KGy reduce trypsin
inhibitors activity that cause stressed liver and
degeneration of hepatocytes that release their
enzyme in blood serum.

Concerning lipid profile, the statistical
analysis exhibited that the level of serum total
cholesterol, triacylglycerol and HDL-C were
significantly decreased when rats fed dry heated
and irradiated sesame seeds up to 10 KGY
compared with those received raw samples. The
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Juetion induced in the bloo.
:,-,,m fed raw and p“’cessedds:::r:t:: level
e attributed by sesamin ( sesame |; gnan)s ‘:::
plays an important role in reduced the a ctivity of
pepatic  3-hydroxy-3- methylglutaryl  Coa
reductase, the key enzyme in the cholestero]
synthesis (Kushiro
et al 2002) . In general, these beneficia] effects
of sesame seeds on hypercholesteremic rats
appeared to be due to its fiber, sterol, polyphenol
and flavonoid content enhancing the fecal
cholesterol excretion and bile acid production as
well as increasing the antioxidant properties
such as (sesamin, sesamolin and sesamol) and
enzyme activities, these compounds also have
inhibitory effect on membrane lipid peroxidation
(Joseph & Karim, 2007 and Mrinal et al 2010).
In this study, the reduction of triacylglycerol of
raw, dry heated and irradiated (up to 10 KGy)
sesame seeds was due to the dietary fibers which
caused inhibition of hepatic lipogenesis. Also,
the saturated fatty acid content of sesame seed
could have influenced the triacylglycerol as

substrates  for triacylglycerol synthesis

(Venkatesan et al 2003).

CONCLUSION

Much attention to increase consumption of

sesame seeds as the minor constituents of daily
health especially in nutritional and phySiOIOSlcal

Vet Med. 1, Giza, Vol. 58, NoA (2010)

aspects, i
" Concluding from this study that, dry
o and irradiation process of sesame seeds
: £ »
ited reduction in the antinutritional factors

3 well as observed marked decrease in serum

transamines activities, total cholesterol,

triacylglycerol and LDL-C as compared with
increase in hemoglobin total serum protein and
albumin plus HDL-C due to enhancing the
antioxidants pljoperties and enzyme activities.
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