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1. Penicillium expansum
2. Botrytis cinerea

3. Monilinia fructigena
4. Colletotrichum

5. Mucor

6. Rhizopus
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Fig 1 The content of total phenols and flavonoids
of Salvia mirzayanii essential oil.
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Fig 2 Antioxidant activity of Salvia mirzayanii
essential oil.
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1. Minimum inhibitory concentration (MIC)
2. Minimum fungicidal concentration (MFC)


http://dx.doi.org/10.22034/FSCT.19.131.223
https://dorl.net/dor/20.1001.1.20088787.1401.19.131.18.9
https://fsct.modares.ac.ir/article-7-64986-en.html

[ Downloaded from fsct.modares.ac.ir on 2025-02-11 ]

[ DOR: 20.1001.1.20088787.1401.19.131.18.9]

[ DOI: 10.22034/FSCT.19.131.223 ]

Inhibition zone (mm)

14 A

12 4

10 1

VE) 63 N oysn T 6l

Ol e o 5 oo ale

J\..;:L'L;n L):'J) U‘i\ ).\ Lﬁ)L; 6““%)-“ 9 L)'“"L”] v:i:a\mﬁ
LY N4 ]

H &

ANNEE-

Penicillium expansum Botrytis cinerea Alternaria alternata

Fig 4 Antifungal activity of Salvia mirzayanii
essential oil, according to well diffusion agar test.

Ar ooz el SaS e clile il 0se3T (slaasl
S8 lee chile Blus o5 aas e 0l B glaa s
2 oS e YV Dolre ppilnST ppde 8l p il
LA LT 5 Lot it e St Sl 5 )

O Jsa) b e 3 0 S Jos VUL il

Inhibition zone (mm)

b Dtis ot 5 bS] podee 4 (2705 Glatg s
3 el Gl ) pde dla b iy g o RS

L5 peilad 4 s vy g o 5 el

14

3 a

2 1
b
10
8-
6.
4.
2.
0

Penicillium expansui Botrytis cinerea Alfernaria alternata

Fig 3 Antifungal activity of Salvia mirzayanii
essential oil, according to disk diffusion agar test.
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Table 1 Minimum inhibitory concentration (MIC) of Salvia mirzayanii essential oil against
pathogenic fungal species

Essential oil concentration (mg/ml)

Microorganism 6

32

64 128 256 512 Control

Penicillium expansum +
Botrytis cinerea

Alternaria alternata

+ o+ e
+ 4+ +|oo

(+) grown; (-) not grown
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Table 2 Minimum fungicidal concentration (MFC) of Salvia mirzayanii essential oil against
pathogenic fungal species

Essential oil concentration (mg/ml)

Microorganism

4 8 16 32 64 128 256 512 Control
Penicillium expansum + + + + + + + - -
Botrytis cinerea + + + + + - - - -
Alternaria alternata + + + + + + - - -

(+) grown; (-) not grown
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ABSTRACT

ARTICLE INFO

The aim of this study was to extract Salvia mirzayanii essential oil, and
determine its chemical properties and antifungal activity against fungi causing
post-harvest rot in apple fruit (Penicillium expansum, Botrytis cinerea, and
Alternaria alternata). Total phenol content (by Folin Ciocalteu method), total
flavonoid content (by aluminum chloride colorimetric method), antioxidant
activity (based on DPPH and ABTS free radical scavenging methods), and
antifungal activity (based on disk diffusion agar, well diffusion agar, minimum
inhibitory concentration, and minimum fungicidal concentration) of the essential
oilwere determined. The essential oil contained 43.40 mg GAE/g total phenol
and 17.19 mg QE/g total flavonoids. In addition, S. mirzayanii essential oil
significantly inhibited DPPH (62.70 pg/ml) and ABTS (78.80 pg/ml)free
radicals. According to the results of antifungal tests, Botrytis cinerea and
Penicillium expansum were the most sensitive and resistant fungal strains to the
essential oil, respectively. In general, S. mirzayanii essential oil can be used to
control the oxidation reactions and fungal spoilagein food products.
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