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Abstract 
Stevioside, a sweet-tasting diterpene glycoside derived from Stevia rebaudiana, and 

steviol, a product from enzymatic hydrolysis of stevioside, were tested for mutagenic activity 
by the in vitro Ames test, a preincubation method, using Salmonella typhimurium TA 98 and TA 
100 as the tester strains, either in the presence or absence of metabolic activating system derived 
from the sodium phenobarbital and 5,6-benzoflavone pretreated liver S9 fractions from various 
animal species including rat, mouse, hamster and guinea pig. Stevioside and steviol at the concen­
trations up to 50 mg and 2 mg per plate, respectively showed no mutagenic effect on both tester 
strains either in the presence or absence of metabolic activating system. However, at the high concen­
tration both stevioside and steviol showed some toxic effects on both tester strains. The toxic 
effect was decreased in the presence of the metabolic activating system. 

Stevioside is a natural non-caloric sweete­
ner from Stevia rebaudiana Bertoni which has been 
used for a long time by people of Paraguay and 
Brazil(l), The purified extract is a white crystal­
line, odorless powder and approximately 300 times 
sweeter than sucrose. It is composed of steviol, a 
diterpenic carboxylic alcohol and three glucose 
molecules(2,3). At present, stevioside has been 
widely used as a non-nutritive sweetening agent in 
various kinds of food and food products in many 
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countries including Japan, Brazil and People's Re­
public of ChinaC4-8). More than 750 tons of stevia 
leaves per year are used as a source of crude extract 
for consumption(9). In Thailand, the cultivation 
of the stevia plant is well established by farmers 
in Chiang Rai and Chiang Mai. Stevioside (95% 
purity) can be produced in both laboratory and in­
dustrial scales by Thai scientists. However, accord­
ing to FDA (Thailand)'s regulation, it is not gene­
rally available for human use in Thailand. 
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Stevioside has been subjected to various 
assessments for safety and no serious toxic effects 
have been reported00-18). Stevioside and crude 
extract of S. rebaudiana have been determined to 
be non-mutagenic in many bacterial test systems, 
such as some tester strains of Salmonella typhimu­
rium, Escherichia coli and Bacillus subtilis, either 
in the presence or absence of metabolic activation 
which mostly derived from the rat liver S9 frac­
tion(5,19,20). However, it is known that stevioside 
is converted to its aglycone, steviol, by intestinal 
bacteria when it is orally administered to rats(21). 
Pezzuto et al(22) demonstrated that steviol showed 
a dose-related positive response in the forward 
mutation assay using S. typhimurium TM677 in the 
presence of metabolic activation system (Aroclor 
induced rat liver S9 fraction). Later Temcharoen 
et al(23) had confirmed this positive result and 
also demonstrated that the liver S9 fractions from 
other laboratory animal species including hamsters, 
mice, guinea pigs and rabbits could activate steviol 
to be mutagenic against S. typhimurium TM677. 
Recently Suttajit et al(9) showed that stevioside at 
high dose (50 mg/plate) possesses a weak mutage­
nic activity to S. typhimurium TA 98 in the presence 
of Aroclor treated rat liver S9 fraction. This muta­
genic effect may be caused by the impurities pre­
sent in stevioside. So, in the present study the muta­
genic activity of stevioside and steviol toward S. 
typhimurium T A 98 and T A 100 was reevaluated in 
the presence of metabolic activating system, liver 
S9 fractions derived from sodium phenobarbital 
and 5,6-benzoflavone pretreated rats and other labo­
ratory animal species including hamsters, mice and 
guinea pigs using the Ames test, a preincubation 
method. 

MATERIAL AND METHOD 
Chemicals 

Stevioside was obtained from the Thai 
Pharmacognocy Research Laboratory, Chiang Mai. 
Stevioside was extracted and purified from dried 
Stevia rebaudiana leaves as described by Adduci 
et al(24). Steviol was obtained by oxidation of ste­
vioside as described by Ogawa et al(25). Both 
compounds were fine, white powder of 96 per cent 
purity. All chemicals and solvents used throughout 
the investigation were analytical grade. Sodium 
phenobarbital and 5,6-benzoflavone were purchased 
from Sigma Chemical Co., St. Louis, Missouri, U.S.A. 
4-Nitroquinoline 1-oxide (4NQO) was purchased 
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from Iwai Kagaru Co. Ltd., Japan. Sodium azide 
was purchased from J.T. Baker Chemical, New 
Jersey, U.S.A. Aflatoxin B1(AFBI) was purchased 
from Makor Chemicals Ltd., Jerusalem, Israel. 

Animals 
Adult male Swiss albino mice (30-35 g) 

and Wistar rats (200-250 g) were supplied by the 
National Animal Center at Salaya while Syrian 
golden hamsters (90-100 g) and albino guinea pigs 
(400-500 g) were from the Animal Center, Faculty 
of Science, Mahidol University, Bangkok, Thailand. 
All were used for the preparation of liver S9 frac­
tions. They were housed individually in stainless 
steel cages in a room with a temperature at 25 ± 2°C 
with relative humidity at about 65 per cent. All 
animals were fed with rat or rabbit pellets (Gold 
Coins mills Co. Ltd., Singapore) and water ad libi­
tum. 

Treatment of animals and preparation of liver 
S9 fractions 

Four to five animals of each species were 
treated with sodium phenobarbital and 5,6-ben­
zoflavone following the induction procedure as 
described by Matsushima et al(26). All animals 
were sacrificed by decapitation. The liver was 
removed quickly, weighed and washed several times 
with cold 0.15 M KCI. Details of liver S9 fraction 
preparation were given by Maron and Ames(27). 

The Ames test 
The Ames test was carried out with the use 

of a preincubation method as described by Maron 
and Ames(27). S. typhimurium TA 98 and TA 100 
were kindly supplied by Dr. Bruce N. Ames, Uni­
versity of California, Berkley, CA, U.S.A. Over­
night cultures of bacteria in oxoid nutrient broth 
No. 2 were used in each test. Either stevioside or 
steviol was tested in two systems with or without 
metabolic activation (S9). In each experiment, 0.1 
ml of bacterial culture, 0.1 ml of tested compound 
(stevioside was dissolved in distilled water and 
steviol was dissolved in DMSO in various concen­
trations), 0.5 ml of 0.2 M phosphate buffer, pH 
7.4 (without metabolic activation) or 0.5 ml of S9 
fraction (with metabolic activation) were mixed 
together and incubated at 37°C for 20 minutes in 
a shaking water bath. Afterwards 2 ml of soft agar 
containing 0.05 mM histidine and 0.05 mM biotin 
was added and mixed gently, then the mixture was 
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poured onto minimal top agar plates. The number of 
prototroph revertant colonies/plate was counted 
after incubation at 37°C for 48 hours. Each con­
centration was performed in triplicate and done 
repeatedly. The positive control consisted of sodium 
azide (0.5 jlg/plate) and 4NQO (0.5 jlg/plate) for 
S. typhimurium TA 100 and 98, respectively, in the 
absence of metabolic activation assay and AFB 1 
(0.03 jlg/plate) for both TA 100 and TA 98 in the 
presence of metabolic activation. Distilled water 
and DMSO (0.1 ml) were used as the negative 
control for stevioside and steviol, respectively. A 
number of revertant colonies in treated culture 
greater than twice the solvent control revertant 
colonies were considered as positive response. 

RESULTS 
Mutagenic activity of stevioside and ste­

viol on S. typhimurium T A 98 and T A 100, in the 
presence or absence of sodium phenobarbital and 
5,6-benzoflavone treated liver S9 fractions from 
rats, mice, hamsters and guinea pigs using the Ames 
test, a preincubation method, are shown in Tables 1 

and 2 respectively. Stevioside at the concentrations 
of 12.5-50.0 mg/plate showed no mutagenic acti­
vity to S. typhimurium T A 98 and T A 100 either in 
the presence or absence of metabolic activating 
system (Table 1). The frequencies of spontaneous 
revertant of S. typhimurium TA 98 were 48 ± 11.4 
his+ revertant colonies/plate in the absence of liver 
S9 fractions and 54 ± 5.8, 57 ± 1.7, 56 ± 9.3 and 
52 ± 6.2 his+ revertant colonies/plate in the pre­
sence of liver S9 fractions from sodium phenobar­
bital and 5,6-benzoflavone treated rats, mice, ham­
sters and guinea pigs, respectively, whereas, 4 NQO, 
in the absence of liver S9 fraction and AFB 1 in 
the presence of liver S9 fractions from various 
laboratory animal species showed positive results 
(Table 1). Similar negative results were also found 
with stevio1 at the concentrations of 0.25 to 2.0 
mg/plate when assayed by the Ames test either in 
the presence or absence of liver S9 fraction from 
sodium phenobarbital and 5,6-benzoflavone treated 
animals (Table 1). However, steviol at the concen­
trations of 1 and 2 mg/plate in the absence of liver 
S9 fraction and at the concentration of 2 mg/plate 

Table I. Mutagenicity of stevioside and steviol to S. typhimurium TA 98 using Ames test (preincubation 
method). 

Compound 

Stevioside 

Steviol 

Positive control 

AFBl 
4-NQO 
B(a)P 

Amount 
(mg/plate) 

0 
12.5 
25.0 
50.0 
0 
0.25 
0.50 
0.75 
1.0 
1.5 
2.0 

J.lg/plate 

0.03 
0.5 
5 

-S9 mix 

48 ± 11.4 
46± 10.5 
42 ±8.0 
44 ± 14.6 
48 ± 11.4 
46± 15.6 
48 ± 11.3 
31 ± 6.8 
19 ± 5.9* 
17 ±3.6* 
17 ±2.1* 

NO 
231 ± 20 
NO 

No. of his+revertant colonies/plate (mean± S.D., n=6) 

+S9 mix 

Rat Mouse Hamster Guinea pig 

54±5.8 57± 1.7 56±9.3 52 ±6.2 
38 ± 4.8 50±5.0 52± 11.7 37 ±67.5 
38 ±7.7 37 ±6.0 45 ±4.3 32 ±2.2 
32 ±4.7 24±2.0 36±5.0 32 ±4.6 
54 ±5.8 57± 1.7 56± 9.3 52 ±6.2 
54± 7.0 56±4.3 51 ±8.5 55± 3.6 
46±4.6 47 ±4.5 53 ±3.0 48 ±6.2 
47 ±7.3 49 ±3.0 55± 3.3 41 ±4.5 
43 ±5.3 40 ±3.2 43 ± 6.4 36 ±4.0 
41 ±5.0 32 ± 1.1 42 ±4.6 32 ±2.6 
28 ± 1.4* 26±3.6* 19 ± 3.8* 26±2.0* 

1060 ± 25 605± 13 1146 ± 68 1936 ± 32 
NO NO NO NO 
NO 32 ± 1.1 NO NO 

+S9 mix contained 100 J.li!plate of liver S9 fractions from various animal species treated with sodium phenobarbital and 
5,6-benzoflavone, and NADPH-generating system. 
NO = not determine, * = killing effect 
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Table 2. Mutagenicity of stevioside and steviol to S. typhimurium TA 100 using Ames test (preincubation 
method). 

Compound Amount No. of his+revertant colonies/plate (mean± S.D .. n=6) 
(mg/plate) 

-S9 mix +S9 mix 

Rat Mouse Hamster Guinea pig 

Stevioside 0 163± 17 163± 18 !56± 17 184 ± 10 154± II 
12.5 142± 18 141 ±6 147 ± 9 135±4 137 ± 2 
25.0 134± 14 131 ±4 138± 2 139± 9 129 ± 10 
50.0 119± 19 124±2 117 ±4 131 ±5 102± 13 

Steviol 0 163 ± 17 163 ± 18 156± 17 184± 10 154 ± 11 
0.25 162±21 174± 14 193±6 172±7 156± 13 
0.50 138 ± 15 150± 18 188 ± 3 165 ± 18 141 ±8 
0.75 124 ± 17 142± 13 131 ±6 150± 16 114±1 
1.0 120± 13 148±6 126±6 145± 14 114±8 
1.5 101 ± 15* 125 ± 8 123 ± 8 127 ± 10 110±7 
2.0 92 ± 10* 122±9 120 ± 5* 108 ± 5* 100± 5 

Positive control J.ig/plate 
AFB1 0.03 ND 1435 ± 65 724± 27 1883 ± 66 2002 ± 78 
NaN3 0.50 802 ± 20 ND ND ND ND 
B(a)P 5 ND ND 859 ±4 ND ND 

+S9 mix contained 100 J.ll/plate of liver S9 fractions from various animal species treated with sodium phenobarbital and 
5,6-benzoflavone, and NADPH-generating system. 
ND = not determine, * = killing effect 

in the presence of liver S9 fractions from all labo­
ratory animal species showed killing effect while 
stevioside at all concentrations showed no killing 
effect either in the presence or absence of liver S9 
fractions obtained from all laboratory animal species 
(Table I). 

The results of the mutagenic activity of 
stevioside and steviol to S. typhimurium T A I 00 
either in the presence or absence of liver S9 frac­
tions from sodium phenobarbital and 5,6-benzo­
flavone treated rats, mice, hamsters and guinea pigs 
are shown in Table 2. Both stevioside (at the con­
centrations of 12.5-50.0 mg/plate) and steviol (at 
the concentrations of 0.25-2.0 mg/plate) either in 
the presence or in the absence of the liver S9 frac­
tions from all laboratory animal species showed no 
mutagenic activity to S. typhimurium TA 100. The 
frequencies of the spontaneous his+ revertant were 
163 ± 17 colonies/plate in the absence of liver S9 
fraction and 163 ± 18, 156 ± 17, 184 ± 10 and 154 ± 
11 colonies/plate in the presence of liver S9 frac­
tions from sodium phenobarbital and 5,6-benzo­
flavone treated rats, mice, hamsters and guinea 
pigs, respectively (Table 2), while sodium azide 
(0.5 J..lg/plate) and AFB 1 (0.03 J..lg/plate) showed 

positive results absence and in the presence of liver 
S9 fractions from various laboratory animal species, 
respectively (Table 2). Stevioside at the concentra­
tions of 1.5 mg and 2.0 mg/plate in the absence of 
liver S9 fraction and at the concentration of 2.0 
mg/plate in the presence of liver S9 fraction from 
all laboratory animal species also showed killing 
effect, whereas, stevioside at all concentrations 
either presence or in the absence of liver S9 frac­
tions from all laboratory animal species showed 
no killing effects (Table 2). 

DISCUSSION 
In the present study, our results showed 

that stevioside at the concentration as high as 50 
mg/plate had no mutagenic activity towards S. 
typhimurium T A 98 and T A 100 by using the Ames 
test, a preincubation method, either in the presence 
or absence of liver S9 fractions from sodium phe­
nobarbital and 5,6-benzot1avone treated rats, mice, 
hamsters and guinea pigs. These findings are in 
good agreement with the results from other inves­
tigators who reported that stevioside (up to l 0 mg/ 
plate) was not mutagenic to S. typhimurium T A 98, 
TA 100, TA 1535, TA 1537 and TA 1538 and 
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Escherichia coli either in the presence or absence 
of liver S9 fraction from rats by using the Ames 
test and the mutant frequency test, respectively 
(19,20). In addition, Pimbua et al(29) also demon­
strated that stevioside at the concentration as high 
as 20 mg/plate had no mutagenic activity toward 
S. typhimurium T A 98 and T A 100 either in the 
presence or absence of metabolic activation sys­
tems derived from liver S9 fractions of various 
laboratory animal species including rats, mice, 
hamsters, guinea pigs and rabbits by using the 
Ames test, both standard plate incorporation 
method and a preincubation method. Recently 
Suttajit et aJ(9) reported that stevioside at the con­
centration of 50 mg/plate was mutagenic to S. 
typhimurium T A 98 but not in S. typhimurium T A 
100 in the presence of liver S9 fraction from rats. 
They suggested that the mutagenic activity of ste­
vioside might be due to the impurities present in 
the stevioside(9). Since this result was contradic­
tory to our results, the mutagenic activity of stevio­
side at the dose of 50 mg/plate to S. typhimurium 
TA 98 was reevaluated in another laboratory. The 
tests were performed either in the presence or 
absence of liver S9 fractions from sodium pheno­
barbital and 5,6-benzoflavone treated rats and were 
done in duplicate and repeated independently. The 
results showed that stevioside at the concentration 
of 50 mg/plate was not mutagenic to S. typhimu­
rium T A 98 either in the presence or absence of 
the liver S9 fraction from rats by using the Ames 
test, a preincubation method (Dr. Malyn Chulasiri, 
Dpt of Microbiology, Faculty of Pharmacy, Mahidol 
U., Personal communication). This result was con­
sistent with previous findings from our laboratory. 
Therefore, the positive findings of Suttajit et aJ(9) 
which stevioside at the concentration 50 mg/plate 
was mutagenic to S. typhimurium T A 98 in the 
presence of the liver S9 fraction from rats reported 
by Suttajit et aJ(9) may be attributed to the un­
known impurities in stevioside sample as they have 
suggested. 

It has been demonstrated that stevioside 
was completely converted to steviol when incu­
bated with rat colon microflora bacteria. When 
stevid was orally administered, it was nearly com­
pletely absorbed(21). Moreover, it was suggested 
that a similar degradation of stevioside to steviol 
and analogous absorption of steviol seemed to occur 
in human. Steviol has been demonstrated to be 
mutagenic toward S. typhimurium TM 677 in the 

presence of liver S9 fraction from Aroclor pre­
treated rats(22). Our previous report(23) showed 
that besides the liver S9 fraction from rats, the liver 
S9 fractions from other laboratory animal species 
including mice, hamsters, guinea pigs and rabbits 
could activate steviol to be mutagenic toward S. 
typhimurium TM 677 by using a bacterial forward 
mutation assay. In order to characterize the type of 
mutation induced by steviol, in this study, the Ames 
test, a preincubation method was used to detect the 
mutagenicity of steviol and the results showed that 
steviol at the concentration as high as 2.0 mg/plate 
had no mutagenic activity to S. typhimurium TA 98 
and T A I 00 either in the presence or absence of 
liver S9 fraction from sodium phenobarbital and 
5,6-benzoflavone treated rats. This result was in 
agreement with that of Suttajit et al(9). 

In the acute toxic study, the hamster has 
been shown to be the most susceptible animal spe­
cies to the toxicity of stevioJ(30) and the liver S9 
fraction from the hamsters also showed the highest 
efficiency in activating mutagenicity of stcviol 
against S. typhimurium TM 677(23). Since there are 
species differences in the susceptibility to toxicity 
and mutagenicity of steviol, the liver S9 fractions 
from mice, hamsters and guinea pigs were tested in 
the present study. The results showed that steviol at 
the concentration as high as 2.0 mg/plate also had 
no mutagenic activity to S. typhimurium T A 98 and 
T A I 00 in the presence of liver S9 fraction from 
mice, hamsters and guinea pigs. Although it has no 
mutagenic effect, steviol at a high concentration 
has a toxic effect as shown by reducing the number 
of surviving cells in the background lawn in both 
tester strains, particularly those incubated in the 
absence of metabolic activation. A toxic effect of 
steviol was observed in both S. typhimurium T A 98 
and TA 100 at the concentrations higher than 0.75 
and 1.0 mg/plate, respectively, when tested in the 
absence of metabolic activation (Tables I and 2). 
When the test was performed in the presence of 
liver S9 fractions from various animal species, it 
showed toxic effects to both tester strains at the 
concentrations higher than 1.5 mg/plate (Tables I 
and 2). The addition of liver S9 fractions from 
various animal species resulted in a reduction of the 
toxicity of steviol. It was possible that steviol was 
partially metabolized and its metabolite(s) seems 
to be less toxic than the parent compound. 

Com padre et al (31) studied the metabo­
lism of steviol by mammalian enzymes (rat liver S9 
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fraction) and identified the in vitro metabolites of 
steviol using gas chromatography/mass spectro­
metry (GC/MS). 15 a-Hydroxysteviol is a major 
metabolite of steviol and was not mutagenic and 
bactericidal when evaluated against S. typhimurium 
TM 677 either in the presence or in the absence of 
the metabolic activation (S9) by using forward bac­
terial mutation assay. So, it was possible that ste­
viol itself was a direct-toxic substance and its struc­
ture for expression of its toxicity may be due to a 
hydroxyl group at position 13 and an unsaturated 
bond joining the carbon atom at position 16 and 
17(22). They proposed that 15 oxosteviol may play 
a role in the mutagenic activity of steviol and it 
was a direct acting mutagenicity. In contrast, the 
research of Procinska et al(32) could not confirm 
the direct acting mutagenicity of 15 oxosteviol and 
they suggested that the positive results of the pre­
vious studies(21) were due to misinterpretation of 
the data. From our study, the results of toxic effect 
of steviol to S. typhimurium TA 98 and TA 100 in 
the absence of liver S9 fraction was higher than the 
toxic effect of steviol in the presence of the liver 
S9 fractions from various animal species. Similarly, 
the results from Compadre et al(31) and Procinska 
et al(32) also showed the toxic effect of 15 oxoste­
viol to the tester bacteria. Therefore, we conclude 
that steviol might be a direct- toxic substance to 
bacteria. 

In conclusion, stevioside and steviol were 
not mutagenic in the Ames test, a preincubation 
method, by using S. typhimurium TA 98 and TA 100 
both in the presence and absence of metabolic acti-
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vation. Steviol at the high concentrations also had 
a toxic effect to both strains of tester bacteria and 
its toxic effect was reduced in the presence of meta­
bolic activating system. It has been known that the 
mechanisms of gene point mutation consisted 
mainly of base-pair substitution, frameshift muta­
tion, insertion or deletion of the genes. In the Ames 
test, S. typhimurium T A 98 and T A 100 are used 
specifically for detecting frameshift and base-pair 
mutation, respectively(27). It was possible that these 
two compounds, particularly steviol which was 
mutagenic to S. typhimurium TM 677 in the pre­
sence of the metabolic activation, by using bacterial 
forward mutation assay, may induce changes in the 
DNA and such alterations could not be detected by 
these two tester strains, S. typhimurium T A 98 and 
TA 100. Therefore, these two compounds should 
also be tested for their mutagenicity by using other 
strains of S. typhimurium such as T A 97, T A 102, 
T A 104 and T A 106, because each bacterial strain 
possesses different properties and is used to detect 
different kinds of mutations or mutagens. 
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'l!O'JilJJ'l.J (;liJI:vf]~LLn?, ffW.U., u·HI. *, 'Y"l./'111 fJJ7IJ7~. 'JYI.J.J. ***, 

5J::QYJf'i n~'l.l'[f!'l.lt{ Sc.D. **** 

~l"i~~'ilEJ1'lf~LiJu~l"i'r1ll'UYI~n~ hi''iln LU'llt.J~Iil'U'r1cYl'r1ll'U ( Stevia rebaudiana Bertoni) ~l'i~~'it.Jt.J~L uu 

~l"lffilil'ilnnT'iL tJ ~ tJ'ULL tJ~~'llt.J~~l"i~~'ilt.J 1 '11~1~ mEiuimf m'i~m~ll'lf~ifL uum"l\1l'il'i@U !l'YIBrit.Jn~l tJ wu rl'llt.J~ ~l 'i 
vf~~t.J~'llu\1ll\1ltJ'i6'lJEJ~LEJ).ld' (Ames test) l\1ltJtiuui'IYiL1tJ Salmonella typhimurium mtJW\Jtl TA 98 LL~::: TA 100 

dJu~l'YI\1l~EJU LL~!::'YI\1l~t.Juvf~1u'i:::uurl~ LL~:::1l-Jihfiuoffm.f'iln~u (liver S9 fraction) 'llt.J~'r1'UWn'llll (rat) 'l-1uiiu~m 
~ ' ~ 

(mouse) 'r1~LLLLlJ).lNL\1lEJ{'lJu'Yim (hamster) utl:::'t1~\1l:::Lrn (guinea pig) Ylt;Jnm:::~uhiilnTlL~).lnl'il:.li'l\11 LLtl!::nl'i'Yil 

~l'U'liEJ~LEiuofftJ).l1 'Ufh'U'liEJ~ 1)-l ll'l'i l'lfWlltJL 'U~l.J).llrlt.J'Uiill tJ~l'i sodium phenobarbital LL~::: 5,6-benzoflavone 

l:.ltl'liEI~nl'i'YI\11tlt.J~Wl.Jll~l'i~~'itEJ1'lf~ LLtl!::~l'i~~'iEIEJtlL'Utn).llnJI'Ill).lL'liWll'U~~N\1ly\ 50 LLtl::: 2 j:ltl~nf).lc;itJ plate 
~ . 

\1ll).l~l\1ll.J 1l-Jil!l'YIB"rilhiLLUI'!YiL1tJ S. typhimurium vf~@~NltJW'Url~El TA 98 LLtl::: TA 100 Lfil'lm'imnt~wuq 
L~El'YI\1l~Ell.J l\1ltJlG'liEI~Lt.J).lfl vf~L \J'i!::l.Jl.J.yl~ LLtl::: 1l-Ji1Lfiuim.f LLc;iwu-Jlvf~~l'i~~'iLEI1'lf~ LLtl!::~~ltltltl 1 \JU1).llnJ'3'~ 
ilr)'YIB,jl LL UI'IYiL 1t~Yl1 cD"l \Jnl'i'YI\11~EJUvf~~El~~l tJ W'U ti 
'llu\1lc;iw']EJ~Iil•t~ 

• 1llf'll'!flN1"l'iYI!Jl, f'JnJ:::lYI!Jli'TlNiil{ ~\-1llYI!'Jl~!'J~~Iil~. 

•• 1llf'll'!flW!'JlC~1lYI!'Jl, f'lnJ:::lYI!'Jli'TlNiil{ ~'11llYI!Jl~!'J~~Iil~. 

••• lllf'll'!flW!JlOlYI!Jl, f'IIIJ!::LL WYI!'JI'TlNiilf "l.W. 'il~lOU~. ~'11llYI!Jl~!'J~~~~. n1~LYIW 1 0700 

•••• lllf'll'!flN'h'iYI!'Jl, f'IIIJ!:lYI!'Jli'TlNiil{ ~'11llYI!Jl~!'Jf~Niil, UVJ~!llU 12000 


