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Table 1. Compositions of metanolic extract of Nepeta
crispa identified with GC-MS

Compound Compound Frequency (%)
No. Name In sample
1 Alfa-Pinene 1.3
2 Sabinene 0.9
3 Beta-Pinene 2.3
4 Comphene 3.8
5 Alfa-Mirecene 2.0
6 Alfa-Tripnine 15
7 Cyclohexane 2.1
8 1,8-Cineol 1.2
9 Triplal 3.7
10 Carvacrol 9.2
11 Thymol 53.0
12 11-dodecanol 2.1
13 Spathulenol 3.3
14 Trans-Carbuphylene 2.2
15 Delta Cadinene 31
16 Spathulenol 3.0
17 Cis-Alfa Bizabulene 31
Total (%) 97.8
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Table 2- The amount of acidity (percentage in terms of lactic acid) of dough samples during the storage time* (mean +
standard deviation)
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Y

Treatment Day 1 Day 20 Day 40 Day 60
c 0.454+0.006"° 0.52640.003 ®° 0.578+0.003 ®* 0.573+0.003 **
EF1 0.45440.006"° 0.529-+0.003 ABP 0.580+0.003 B2 0.5840.003
EF2 0.45240.003"¢ 0.535+0.0034° 0.584+0.003 AB? 0.58440.003 4%
EF3 0.45440.006°C 0.535+0.003 % 0.59040.003 2 0.586:£0.003 A

* different lowercase letters indicate a significant difference in the row (p < 0.05), unlike uppercase letters indicate a

significant difference in the column (p < 0.05).

C: control, EF1: containing 1.25 mg/ml of extract, EF2: containing 2.5 mg/ml of extract, EF3: containing 5 mg/ml of extract

(lme 1,201 & k)" 51085 sloj Job 3 £33 Saiges PH jfals ¥ Joas
Table 3- pH value of dough samples during the storage time* (mean + standard deviation)

Treatment Day 1 Day 20 Day 40 Day 60

C 3.99:£0.01%2 3.82+0.00% 3.83+0.00%° 3.80£0.00"°
EF1 3.99+0.017 3.81+0.00"° 3.82+0.00%° 3.79+0.00%¢
EF2 3.9940.01"° 3.8140.00%° 3.8140.00%° 3.78+0.00%¢
EF3 4.004+0.0142 3.7940.008° 3.8040.00% 3.77+0.00%

* different lowercase letters indicate a significant difference in the row (p < 0.05), unlike uppercase letters indicate a

significant difference in the column (p < 0.05).

C: control, EF1: containing 1.25 mg/ml of extract, EF2: containing 2.5 mg/ml of extract, EF3: containing 5 mg/ml of extract
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Table 4-Viscosity value (cp) of dough samples during storage* (meanz standard deviation)

Treatment Day 1 Day 20 Day 40 Day 60

c 125.66+1.52* 106.33+1.15%° 84.66+0.06 < 70.00+1.00 >
EF1 127.0041.00"2 109.33+0.57 B 92.00+0.06 B¢ 82.0041.00 <
EF2 127.33+£2.08" 111.33+£0.57 4 94.00-0.06 ~B¢ 84.0041.00 B¢
EF3 128.33+1.52% 112.00+1.004° 96.33+£0.06 ¢ 87.33+0.57 A

" different lowercase letters indicate a significant difference in the row (p < 0.05), unlike uppercase letters indicate a

significant difference in the column (p < 0.05).

C: control, EF1: containing 1.25 mg/ml of extract, EF2: containing 2.5 mg/ml of extract, EF3: containing 5 mg/ml of extract
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Table 5- 1Cs, of dough samples during storage* (mean tstandard deviation)

Treatment Day 1 Day 20 Day 40 Day 60

c 14.76+0.28 4 25.82+0.28°° 36.94+0.55 ’;E 45.00+0.90 ::
13.8540.12 B 23.07-0.30 B¢ 33.91+0.46 40.00+1.39

EE% 0 1600 0 9p O 27.81+0.31 31.64+0.85
9.04+0.15 14.06x0.11

" different lowercase letters indicate a significant difference in the row (p < 0.05), unlike uppercase letters indicate a
significant difference in the column (p < 0.05).
C: control, EF1: containing 1.25 mg/ml of extract, EF2: containing 2.5 mg/ml of extract, EF3: containing 5 mg/ml of extract

(smo 1,201 & (ko) 5,085 olo o )3 93 (5 \bkigos (10g CRUIMI) Ly of pusTpSphelivo]31as5 T Joan
Table 6- The number of Staphylococcus aureus (log cfu/ml) of doogh samples during the storage time* (mean
t+standard deviation)

Treatment Day 1 Day 20 Day 40 Day 60

c 5.34:£0.00 A 6.10+£0.01 42 6.06:£0.00 A 5.77+0.024°

EE; 5.33:0.00 & 6.04£0.01 B 5.970.01 B° 5.560.02 &

EE3 5.32+0.00 % 6.00+0.01“ 5.92+0.01¢ 5.39+0.00“
5.310.00 °° 5.78+0.02 P 5.80+0.04 PP 5.3040.00 °°

* different lowercase letters indicate a significant difference in the row (p < 0.05), unlike uppercase letters indicate a

significant difference in the column (p < 0.05).
C: control, EF1: containing 1.25 mg/ml of extract, EF2: containing 2.5 mg/ml of extract, EF3: containing 5 mg/ml of extract

(lre Bl youil £ Sle)* 6,105 (ylo Job 43 95 (gL aiged (log cfu/ml) (o5 Luiis sud/ (5 538G 3laxs -V Jgun
Table 7- Number of Escherichia coli bacteria (log cfu/ml) of dough samples during the storage time* (meanz standard

Z 'ON / 02 "IoA / €202 Buiids 7 uoniinN 7 ABojouyos pooo

deviation)
Treatment Day 1 Day 20 Day 40 Day 60
c 5.3940.00 4 6.26+0.00" 6.2340.00° 6.1440.02 "¢
EF1 5.3740.00 8¢ 6.2040.01 52 6.1940.00 5 5.974+0.015°
EF2 5.37+0.00 B¢ 6.1440.02 % 6.06-20.00 °° 5.76+0.01 %
EF3 5.36:0.00 6.040.02 5.97::0.01 % 5.5740.01 %

ARRI

* different lowercase letters indicate a significant difference in the row (p < 0.05), unlike uppercase letters indicate a

significant difference in the column (p < 0.05).
C: control, EF1: containing 1.25 mg/ml of extract, EF2: containing 2.5 mg/ml of extract, EF3: containing 5 mg/ml of extract

(slame 1,001 £ (55be)” (5 )1 loj Jsb )3 E95 laaiges o0 Wljliiol -A g
Table 8- Taste scores of dough samples during storage* (mean +standard deviation)

Treatment Day 1 Day 20 Day 40 Day 60

C 4.00+1.00% 4.00+1.00% 4.00+1.00% 3.6740.57 %
EF1 5.00+0.00 4 4.67+£0.571% 4.33+0.577 4.33+0.57"°
EF2 4.67+£0.571% 4.67+£0.571% 4.00£1.004 4.0041.007
EF3 43340574 4,000,004 4.67+057% 4.000.00

* different lowercase letters indicate a significant difference in the row (p < 0.05), unlike uppercase letters indicate a

significant difference in the column (p < 0.05).
C: control, EF1: containing 1.25 mg/ml of extract, EF2: containing 2.5 mg/ml of extract, EF3: containing 5 mg/ml of extract
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Table 9- Odor scores of dough samples during storage* (mean tstandard deviation)

Treatment Day 1 Day 20 Day 40 Day 60

C 3.67+0.57 % 4.00+0.00 % 4.00+0.00 % 4.00+1.00%
EF1 4.6740.57 7% 4.6740.57 7% 5.0040.004 4.00£0.007°
EF2 5.00+£0.57 5.00+0.00 4 5.00+£0.00 4 4.33+0.577°
EF3 4.67+0.57%2 5.0040.00 2 4.33+0.57 8 4.0041.0042

* different lowercase letters indicate a significant difference in the row (p < 0.05), unlike uppercase letters indicate a

significant difference in the column (p < 0.05).

C: control, EF1: containing 1.25 mg/ml of extract, EF2: containing 2.5 mg/ml of extract, EF3: containing 5 mg/ml of extract

(sleme 1,201 £ (505ko) (5 )1 (sloj Jsb 93 (w2 3y90 (Siged L Oljlitel -V o Joua
Table 10— The texture scores of the examined samples during the storage time* (meanz standard deviation)

Treatment Day 1 Day 20 Day 40 Day 60

C 4.67+0.57 4.33+0.57 4% 4.00+0.00% 4.00+1.00"
EF1 4.67+0.574 4.67+0.57 782 5.00+0.004 4.33+0.57"°
EF2 4.33+£0.57 4% 5.000.00 A2 4674057 3.67+0.577°
EF3 43340577 4.0040.00 ®° 5.00-0.00% 4.00+0.00%°

* different lowercase letters indicate a significant difference in the row (p < 0.05), unlike uppercase letters indicate a

significant difference in the column (p < 0.05).

C: control, EF1: containing 1.25 mg/ml of extract, EF2: containing 2.5 mg/ml of extract, EF3: containing 5 mg/ml of extract
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Table 11- Overall acceptance scores of doogh during the storage time* (meanz standard deviation)
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Treatment Day 1 Day 40 Day 60

c 3.33+0.57 % 3.33+0.57% 3.00£0.00% 3.33+0.57
EF1 4.67+0.574 4.67+£0.57/° 4,670,571 3.67+£0.57/2
EF2 4.67+0.574 5.00£0.0042 4.67+0.574 4.0041.007
EF3 4.33+0.57 A8 4.67+0.57% 46605742 3.67+0.574

* different lowercase letters indicate a significant difference in the row (p < 0.05), unlike uppercase letters indicate a

significant difference in the column (p < 0.05).

C: control, EF1: containing 1.25 mg/ml of extract, EF2: containing 2.5 mg/ml of extract, EF3: containing 5 mg/ml of extract
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basil essential oil against Escherichia colii,
Rhodotorula rubra Staphylococcus aureus.
Journal of Food Microbiology, 4 (3), 73-81 [In
Persian].

Cheraghali, F., Mirmoghtadaie, L., Shojaee-
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Abstract

Introduction: Due to the richness of nutrients, especially at ambient temperature, doogh is
prone to contamination with some microorganisms, which causes changes in the product
flavor and its bloating during storage. Therefore, the use of natural antimicrobials such as
Nepeta crispa exract to increase doogh shelf life while increasing its marketability can be
important. The aim of this research was to investigate the effect of Nepeta crispa alcoholic
extract on the qualitative properties of doogh.

Materials and Methods: The compounds of Nepeta crispa extract were identified using GC-
MS. Antioxidant activity, physicochemical (pH, acidity and viscosity), microbial (Escherichia
coli and Staphylococcus aureus count) and sensory (taste, odour, texture and overall
acceptance) characteristics of doogh containing different concentrations of Nepeta crispa
extract (1.25, 2.5 and 5 mg/ml) were investigated during storage. ANOVA and Duncan test
were used for statistical analysis.

Results: Thymol (53%) was the most identified compound in the extract of Nepeta crispa.
The MIC of Nepeta crispa extract against E.coli and S.aureus was 2.5 and 1.5 mg/ml,
respectively. The MBC of the extract against E.coli and S.aureus was 5 and 3 mg/mi,
respectively. During storage, by adding plant extract, the acidity and viscosity of the samples
increased and the pH decreased. Increasing the concentration of the extract increased the
antioxidant and antimicrobial activity of doogh. The sample containing 2.5 mg/ml extract had
the highest overall acceptance score, therefore, this sample was selected as the best treatment.
Conclusion: Nepeta crispa extract has antimicrobial and antioxidant activities and might be
used as a natural preservative in doogh.

Keywords: Antimicrobial Effect, Antioxidant Activity, Doogh, Nepeta crispa, Physicochemical
Properties.
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