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3 0.00 0.15 0.00 4.69 2.11
4 0.15 0.15 0.00 2.87 1.70
5 0.00 0.00 0.15 3.91 2.52
6 0.15 0.00 0.15 4,71 1.91
7 0.00 0.15 0.15 3.79 2.30
8 0.15 0.15 0.15 3.77 4.50
9 0.00 0.075 0.075 3.73 2.63
10 0.15 0.075 0.075 3.27 2.10
11 0.075 0.00 0.075 3.87 2.33
12 0.075 0.15 0.15 3.66 1.90
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&k o Je (ANOVA) bty LT s 5 dgur
Sle @305 53 b blS 050 T4 Comerr Dok (6
(556C 5 plas B 2y sTA). £ 5

Source DF Extracts 24h Extracts 7 days
SS P-Vaue SS P-Vaue

Model 9 077 0.0003 3.63 0.0001

Linear

A 1 0.0029 0.5255  0.013 0.4649

B 1 0.0015 0.6474  0.059 0.1401

C 1 014 00011 0.9 0.0001

Quadratic

A2 1 0.0009 0.7204  0.13 0.0390

B2 1 0000006 0.9777  0.12 0.0459

c 1 0066 00112 046 0.0012

Interaction

AB 0.16  0.0008  1.44 0.0001

AC 0.0039 0.4656  0.34 0.0034

BC 0.36 0.0001 0.34 0.0034

Residua 10 0.069 0.23

Lack of fit 0.053  0.1008 0.19 0.0700

Pure error 5 0.016 0.044

Tota 19 0.84 3.86

sskilen Ll ol w3ls OLE3 (4) Jsas s gulel LT =l
oylas O30 534S s 5l e Sole 38 e sdalie
ol et ole els L s me 5 ool 24 51 e
53 e (p<O0D) sl (P<O/0001)
5 (P<O05) pluns cp 5T 28 a2 ols 5 (P<O/05) plns
o (P<OI0L) 5.5 s 5 (P<OMOOL) 5SS
po3 axs by, 5 S et Dole oS bl 15 il
Omemed LS Bl Jde 5l eas Ll gme 5SS (sl
olas 4 by 56 o zin (Sum of square) Ll ,

a2

AL e )

O3 e 55 T 51 day aslas 0a31 3 oS Je 5l ols O le
glas (p<O/000L)  opousl ot Slile Jols wss
s 5 (PO/000L) sl o5 s e, 5(P<O/00L)
p53 w3 Ly, (P<O/0001) sl o 5S oo Slsle
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&b o Js (ANOVA) bl 5T =4 doax
Sl € 5ed 55 sl oSS sldlin] Comer Dl iS5
(555 1C 5 gl B (i sT1A) £33

Source DF Extracts 24h Extracts 7 days
SS P-Vaue SS P-Vaue

Model 9 3,67 0.0001 11.12 0.0001

Linear

A 1 126  0.0001 1.22 0.0001

B 1 052 0.0015 0.48 0.0003

C 1 0.0019 0.7966 0.047 0.1222

Quadratic

A 1 0.0039 0.7133 0.61 0.0001

B? 1 015 0.0414 0.078 0.0540

c 1 0.0045 0.6928 0.032 0.1945

Interaction

AB 1 026 0.0122 2.36 0.0001

AC 1 087 0.0002  1.94 0.0001

BC 1 048 0.0020 2.88 0.0001

Residual 10 0.28 0.16

Lack of fit 5 022 0.0891  0.13 0.0765

Pureeror 5  0.059 0.033

Total 19 3.9 11.29

stas 4 1SS (ool wx 3 sline o DF (45) sur Lo
BEREEUASWELRY-EN C P P-vValve Sl ye § yores
Comd (5 o o hdls o 5350 bl 285, L iy
b bl bl ST i s bl s Jsd s
ol oins OLE bl ol A o B a0 05
Cins gl Polaie il e Jae 035 el UL 05
53 sl S SASk] 6 SL Lama JAS Sl A5
Poan =0/0891 s w0 55, 7 5 cele 24 o 0L
ins lu P olais eaes sl odal vt Prp =0/0765
28 oo 0Ly 5 50555 S Camexr RS Gl 3515
et Py =0/0700 Paay =0/1008 s 5w 55,7 5 el
Je o by e o3l s Osesl Sl ol Kl oS okel
P R ] (SR E BTN PIE AN tE) [PE PR3
Sl o e sla el p a andls e pl ke

g

1. DF: Degrees of freedom
2. SS: Sum of square
3. Lack of fit
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| nvestigation Effects of Lamiaceae plants (ThymusvulgarisL.,
Mentha spp. and Ziziphoratenuir L.) Inhibitory Staphylococcus
aureus and Geotrichum candidium in Razavi Khorasan Province
Industrial Doogh Samples with Response Surface Method (RSM)
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The aim of the study was to evaluate antimicrobial effect of extract of Lamiaceae plants (Thymus vulgaris
L., Mentha spp. and Ziziphora tenuir L.) to prevent growth of pathogenic bacteria (Staphyl ococcus aureus
, Geotrichum candidium) was studied industrial Doogh samples. For this purpose, three leves of
concentration of extract that containing (0, 0.075, 0.15 v/v) was prepared. Survival or decrease in the
bacterial population in 40 treatments (3 times repeated) in the samples of sterilized Doogh, which that
contain a suspension of pure specific strains of Staphylococcus and Geotrichum in the during 24 hours
and 14 days by measuring the kinetics of bacterial pathogens was investigated using response surface
design. Analysis Results in the inhibition effects of natural antibiotic agent in the Doogh samples revealed
that concentrations of thymus extract % 0.14 (v/v) , Mentha oil % 0.11 (v/v) and Ziziphora oil % O(v/v)
is the inoculation rate, which in most circumstances Reduction Staphylococcus aureus in 24 h
2.84Log/ml, 7 daysin the 1.63 Log/ml

Keywords: Extract, Lamiaceae plants, Staphylococcus aureus, Geotrichum candidium, Industrial Doogh.
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