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6- Carum carvi

7- Mentha spicata L.

8 - Mentha piperita L.

9 - Coriandurm sativum L
10 - Foeniculum vulgar Mill
11 - Zingiber officinalis Rose
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1- Bunium persicum (Boiss.)
2 - Cuminum cyminum L.

3 - Melissa officinalis L.

4 - Thymus vulgaris L

5 - Zataria multiflora Boiss
6 - Piper nigrum

7 - Origanum vulgare L

8 - Allium sativum

9 - Capsicum frutescens

10 - Allium cepa

11 - Thymus vulgaris

12 - Ginkgo biloba L

13 - Paullinia cupana H.B.K
14- Melissa officinalis L
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Table 1- ANOVA of gamma irradiation effect on microbial load of Meliss

Olazpo cpibe
Means of squarres
Ol et glio @3l 4y o Pl o0 9 SS P rdsS
Sourse of variation df Total count Mold & Yeast Coliform
LS s 4 1.39%* 0.19%* 1.11%*
Gamma radiation
ks 10 0.00 0.01 0.00
Error
el 1.95 3.70 2.94
CV (%)

O I N I e e
** significant at 1%
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Table 2- Mean comparison of Meliss microbial load affected by gamma irradiation

LIS 95, S et o 9 S5 prislsS
Gamma radiation Total count Mold & Yeast Coliform
s 1.05b 4.08a 3.84a
Control

3 447 a 4.05a 3.85a

7 4.42a 3.64 bc 3.76a

10 4.09b 3.78b 2.79b

15 2.79¢ 349¢c 2.63b

P>0.05 ,3LSD (y50} (bl 5> (ime BB 343 pie [ Sily giw y 40 wliia g >
Means followed by the same letter in a column are not significantly different using LSD test at p>0.05
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Table 3- ANOVA of Ozone gas effect on microbial load of Meliss

- Sl o (ke
Ol pts 2olio &Ml 4y T Y, ol
Sourse of variation df o o) FoZx0 9 O i ¥
Total count Mold & Yeast Coliform
. ‘ -\
osdl 8 3 54.11 ** 13.56 ** 15.84 **
Ozone gas
‘."La" 1 1.03 ** 2.84 ** 2.68 **
time
ol Xbe;
Ozonex time 16 24.0™ 0.58 * 0.82 **
s
40 0.09 0.12 0.11
Error
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** *significant; ns = non-significant, respectively at p<0.05
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Table 4- Mean comparison of Meliss microbial load at different times affected by gamma irradiation

oo S e ESNY, o halsS
- Total count Mold & Yeast Coliform
(min)
10 347a 3.16a 3.43a
30 | 3.05b | 2.47b | 2.76 b

P>0.05 LSD 4051 bl jl sxe M) dgmg pie (Sl ygi s 3 altio gy
Means followed by the same letter in a column are not significantly different using LSD test at p=0.05
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Table 5- Mean comparison of Meliss microbial load affected by Ozone different concentrations

&85! 5 et Y ol
%Zp?r:()a Total count Mold & Yeast Coliform
0 451a 4.02a 451a
0.3 4.06b 3.64a 3.98b
0.6 3.10¢c 2.93b 3.05¢
0.9 1.38d 0.6¢c 0.83d

P>0.05 3LSD 4051 bl )l sxe M dgmg pie (il ygi s 3 ltio gy
Means followed by the same letter in a column are not significantly different using LSD test at p=0.05
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Figure 1- Mean comparison of interaction effect meliss affected by Mold and Yeast and ozone gas concentrations in different

times
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Figure 2- Mean comparison of interaction effect meliss affected by Coliform and ozone gas concentrations in different times
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Introduction: Today, tendency to use drugs and therapies with herbal and natural products are increasing
because negative effects of chemical drugs and environmental pollution have been proved. Collection and
handling of medicinal plants are not usually done in sanitary conditions and difference in cultivation conditions
can also increase pollution, influencing the maintenance period and damaging the aspect and the potential benefit
of medicinal plants. Medicinal plants decontaminate with different methods that each of these methods has
different effects on their microbial load. Therefore it seems essential to use of methods that can have the highest
effect on microbial load decrease and the lowest effect on active substance of these plants.

Materials and Methods: In order to evaluate the effects of Ozone gas and gamma irradiation on microbial
load of Melissa officinalis, an experiment was conducted based on randomized complete block design with three
replications. Plant samples were collected from the Research farm of, Ferdowsi University of Mashhad. Meliss
leaves were treated by Ozone gas concentrations 0.3, 0.6 and 0.9 ml/L for 10 and 30 min and irradiated at
dosages 3, 7, 10 and 15 KGy by a Co60 source. Then microbial load of Meliss leaves were measured. Coliform
bacteria were determined using Violet Red Bile lactose (VRBL) agar (Liofilchem Co., Italia), according to the
method of 1SO4832. According to 1SO 7954, yeast extract of glucose chloramphenicol agar (Liofilchem Co.,
Italia) was used for determination of mold and yeast. The total count (plate count agar, Liofilchem Co., Italia)
was determined by method of 1SO 4833, that each replicate was tested with duplicate pour plates. Ozone gas was
produced by corona discharge Ozone generator with production capacity 10 g/h of Ozone gas (OZONEAB co.
A.S10. Iran). Analysis of variance and means comparison were calculated using SAS 9.1 (Cary, NC, USA, 2002-
2003). Means square comparisons were different at the 5% significance level by the least significant difference
test.

Results and Discussion: The effect of Gamma radiation on microbial load such as total count, molds, yeasts
and Coliform was significant (p<0.05), so the highest effect of irradiation on the microbial load was related to
the dosage of 15 KGy. However 10 KGy decreased microbial load, but 3 and 7 KGy had no effect on reduction
of total count, molds, yeasts and Coliform. According to results of this study, the use of ozone gas, exposure
duration to the meliss samples and interaction of duration and ozone gas on microbial load was significant. The
highest and lowest levels of contamination were observed in control and 0.9 ppm concentration of ozone gas for
30 min, respectively. Non-ozonation meliss samples showed maximum level of mold and yeast count. Also
Coliform were eliminated with 0.9 ppm concentration of ozone gas for 30 min in meliss. It was found that by
increasing the Ozone gas concentrations from 0.3 ppm to 0.9 ppm, microbial load reduced significantly (p<0.05).

Conclusions: The result showed that both methods decreased microbial load of Meliss. Ozone gas had
higher effect than gamma on reduction of microbial load of this plant. Concentrations of ozone gas utilized for
decontamination of medicinal plants were 0.9 ppm ozone gas and 15 KGy dosages that those concentrations had
the highest effect on total count, mold and yeast and Coliform. Control of environmental conditions and hygiene
improvement in production process of medicinal plants such as meliss is essential. In addition, it is
recommended to choose a suitable decontamination method for disinfection during packing of medicinal plants
and post-packing manipulation and transport. This study showed that gamma irradiation can use as an important
decontamination method to reduction the microbial load of meliss. Furthermore, the use of ozone as a method of
disinfection for medicinal plants decontamination is a suitable method of decontamination. Finally, the results
showed that the use of ozone for disinfection of Meliss is inexpensive and suitable disinfection techniques than
gamma radiation. However, further research needs to improve our understanding on duration of exposure to
ozone and its impact on active substances of Meliss.
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