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1. Myrcene
2.a-pinene

3. Caryophyllene

4. Linalool

5. a-terpineol

6. Borneol

7. Camphor

8. Carvone

9. Eucarvone

10. Lavandulyl acetate
11. Geranyl acetate
12. Neral

13. Caryophyllene oxide

14. Eucalyptol
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8. 2,2-di phenyl-1-picryl hydrazyl

9. 2,2"-azinobis(3-ethyl benzo thiazoline-6-sulfonic acid)
10. Fourier transform infra red

11. Folin-Ciocalteu
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1. Xanthomonas campestris
2. Escherichia coli

3. Listeria monocytogenes
4. Bacillus cereus

5. Enterococcus faecalis

6. Enterobacter aerogenes
7. Salmonella typhi


http://dx.doi.org/10.52547/fsct.18.119.61
https://dorl.net/dor/20.1001.1.20088787.1400.18.119.14.4
https://fsct.modares.ac.ir/article-7-52383-en.html

[ Downloaded from fsct.modares.ac.ir on 2024-11-30 ]

[ DOR: 20.1001.1.20088787.1400.18.119.14.4 ]

[ DOI: 10.52547/fsct.18.119.61 ]

eSS 5 I LS 5 ele laey S s 5

L 5 oMe Le

Sl g ol 035531 L 5 0 g ABTS I Vs Jov
ool Jsloms s 03 S 8, N e e Y/80 b 0T clale
- ol a3 Y0 les 5n 5 LU O s cslu VT e &
sl 555l slous (g3l 335 caolsl y3 .l esls L1351 8
V¥ mse dsb 3 oY o 4 O ; U J Sle Lo JABTS
e glaclalesl 2y Sea Yo el 5ol el a5l
dr 5 Lol ABTS JICsl, Jslows 51 1) L YA & sl
Sy Sl ey xSl oSaus s ol Gl aids
L35 als 5 Jse b el 5 (SaiSles clle s 8
[yY]
S8 lee cli Ao ys = [(Aconro- AsampleAcontrol ] XV **

K} .DJ‘JJ\:_.&‘ W‘QJ&A 6\4%3—« 4—;.65 -v-Y

529 50 O gl g

sl eSS hdla] Sota 0 S e Y51 sy cnl 5
e S e ¥y s skl Sl L]
03 3ymgn AT sl 5 List 3s T ulisn g s o ASTt 3
9 L;a\b (:}.Lﬁ SISl ‘L;."“’L" )\}A 6}}.‘};4};{.:,4 oKAL{‘LA)T
L}A.::J; CLA 9 6)))[...5 (:}.LG oK..M.:\b aL}_i\.,\.O GL«.& L;.NJ»GA
(o Sen SOyl aled ol g s S eslind Ol
Coge el o S 51 0 gors 3 U el vt
S0 b Gl SL Osilosn 48 S e 3
Jsb U sty Sl olais 51 aid)l S o 3510kl Jlas
53 oS eslinad (/P A= N s Cde L) e gl Y s
CFUML' il b,SL 0spibnsn K Sl ol
IYFT s 3 slul V/0x) 2"

ol Sl Sl s S Rann ol 2
Fl St G Ll O SleoY s s sl
9 L}S/“\")b)b C,le.f« JE\& UKI k_/<.ﬁl>_. cd}}:ﬂ.j‘) g.,<.w.3‘)
3 S eslizul 3 T Shss bl Bl

)@T C)j_gﬁ-&g.: uS.wa”.: U:‘JJ —A—Y

51 S esnssshal il lanl 05T ol plnl g

Gbos s Al el e S NNY Sow e gld

1. Colony Forming Unit/ Milliliter

¢

S o SV skl S S s
DAl as 3 5,08 bl (ajfjm); Lol SIS

JS 3 5553 Ol 5 o100 -0

25 el Guilil (A50SS5 Sl gl
S ealaial 4(1999) q\)l_{,ua 3 Zhlshen g"}) )\ L}"L:M)y
VYO L g it shansl bl 2 eV lanl By onl Gl
Dolowe 235 S0 VO s c0dd S5 ke O 2 e
@i33 0 CBIS 5l e k3 S Ll 0T 4 (1Y) s oy 29
Ol & LIS (55 paieddl dos Vo Jglons 25 S Vo0
aslsl J}.L}u: AJ)Y}A \ )}M‘,::j J:A \ C,\..:‘Lé.: DL LA cb}}é\
~o3I1 O ol el 0V ge Jgb 3 4dds V5l day 5 ok
s skl ilel S 4855006 Olge A Sy S
bl S e s S e S e e S
Vw8 slf

oolel ST ST Cdld s Y

Sy d o055 shal
et sl polul Sl BT e as S
3T JGsl, s DPPH 53T JIGsly Sles o, Y 51 okY
43S eslizal ABTS
Cub b s gl (Y0rV) 0L Ks 5 Brighente s, 3
Soso ol b s estie! DPPH 5137 JGsl, Saus L
St e YU b)Y ess g el bl S 1) e SO
Sde 4 5 0l b glee (Usys v/0 0 8) DPPH UGl J s
o3l3 13 315 mle a3 Y0 glos 55 o S0LL OIS 5 aids ¥
Jsb S5 sty Sl ol8ams alows 4 Clor Oljpe o A2
o bl slows 5 e 510 S i3 gl OV s
Olge 4 Jske s DPPH J s 51 5 (AbSpiank) ol Ol 5o
e doys wolg s s S eslizul (AbSeonrol) J S
INTws 3 als 5 dse p b (AA%) Jlos! i
AA% = 100 - {[(AbSgmple - AbSpiank) X 100]/ AbScontror}
et sl bl Slaest s el bl cer
chle U ol Jglos ol ABTS 5151 JSCsl, Slgs b ke Y


http://dx.doi.org/10.52547/fsct.18.119.61
https://dorl.net/dor/20.1001.1.20088787.1400.18.119.14.4
https://fsct.modares.ac.ir/article-7-52383-en.html

[ Downloaded from fsct.modares.ac.ir on 2024-11-30 ]

[ DOR: 20.1001.1.20088787.1400.18.119.14.4 ]

[ DOI: 10.52547/fsct.18.119.61 ]

\2"6}&/\ 092 c\\ﬂ UL@:

A 5l Kylask el las s —V Y
'(MIC)

ol sy 5l Sl chle Blus s S
oslizal L &l bl s So sy 3o Sl sY esn s gl
Ogesl ol plmdl (sl o eslizal szl lails 4T oy )
oloes el bzl Sl )V s 5 shansl bl 1l
SO e A5 408 il Shen S e 00 S L
YA 5 V0N XY SUYe AY/0 Yo o Ve (Yo Jlge
s @ aelsl 53 s S ag wl ke 51 2 ke 0 S e
Ve ekt g sy Sl Al e Yo Ol e
4 edd 4 syl oy S Y sl g 51 )y Ko
Lol b wlsl glols A1 el ghals 51 K s
Olse 4 (S Dby 5 S5 e (ol Sl
Olye a4 bl 5 S lae (ol a5 e J S
sles 5 gl AN Clly e as a § L 5y e J 1S
dr s (I8 S sl YE e 4 51 8 sl a3 YV
A S Ve Ol ekl pled 4 (g 18wk S el YE
Bldree s A3 6ol doys 0 WIS padssl 5 b (65 by
S8 $ 51 8 ol a3 YV sles 53 Celo o e 4
B THEPR Y Colo o 5l S Sl b sl sl
Olge 4 s sdalin Slesol b 5 3 KOy 5 8l K o
s s oy MIC) Swsle bl sl
I s 5 oS e 2 05 e o

"(MBC) Sais chale f5las s —\\-Y
54 8T Osmn Jon i8S Jaows Lol Ogo3] cnl plowil g
Seoos a4 e 3 S WLl Ll sla Sioss s w
© S e 3 S plachle plad S s S Ve Ol
waln) Of 5l zin glachle 5 as s MIC 0l
S 4 (A sl Slebol b e 3 ) x0T, 5 &S
Lo ods wilol 8T Osmn Jpe CuiS lase (5l slagtus
Sl s A A5 s Cla.d 03 ol Sl
cole YE Sde 4 518l a s YV gles 3 edd il

1. Minimum Inhibitory Concentration
2. Minimum Bactericidal Concentration

10

oA 5 T s Jpe CiS b A3 wy; b
CiS Sl o) Saslsl s s S wlal L sl sl s
s A el L5 el YE SIS o SL s wl,
Yo s il BT O Jpe S b sl gl
Sl eme ol L (U a3 § b 5 dals Olgs 4 0 sl
Yo Ol o edls 13 b fasg ol CEM 2 A
GRS S Vo Loral gt sl il 5l s S
sk 4 30 eslelir s 51 S sl 5y 5 s 2l
=l L b)Y s el bl s Sl Sl alis
6[.»! g.,<.w.i> 9 .,L.:‘)Jf oslazl L}.;LA)) G‘b 6LAV<:§}”4
St e 3 el ey SO Al 4 e lelir
LA ob\b)‘f; o C:LU)KT Q}Z.:A ‘/J},a LS .]a.:}u 6}[}-
Model ) ;5L sSSlys o ol Glagtns i pled (olg s
s L (K« Brunswick Scientific G25 & R25
L Bk § cele YE Sl 4 .s\JfJu'LN a5 YV

[Yi] A 6; o)\.,b\

LT Sal> iy, -4

Sl A s a1 e YO Ol 4 Ol o 50
VR L pbsalr (il sl G L) s & 6 %
@ e a3 S sl b ns 5o OLSG Aol Lo e s
L Lol & da s o oS a uilal 358 31 (6,8 gl sl
o a3l L SL sl 51 s Ko Ver Ol
Shestaad by aseyy e s ,n 5l e aw 53 5 atils
Yo Ll o s A bl n CE.A ol 55 el
A e a4 gl esn s skl uilal Sl )y S
dals Olge 4y 50 il 8L Salr S s wlsl Sals
YV osles g5 cele Y8 Cde 4 b fons i sled Las bl
sSde Oley b 3l A il (18 5L STl sl S ol 4o
5 &S0l e de e GBS b b S5l sladla

[Yolws S e


http://dx.doi.org/10.52547/fsct.18.119.61
https://dorl.net/dor/20.1001.1.20088787.1400.18.119.14.4
https://fsct.modares.ac.ir/article-7-52383-en.html

[ Downloaded from fsct.modares.ac.ir on 2024-11-30 ]

[ DOR: 20.1001.1.20088787.1400.18.119.14.4 ]

[ DOI: 10.52547/fsct.18.119.61 ]

eSS 5 I LS 5 ele laey S s 5

L 5 oMe Le

5 bl oS aasdl ksle 53 C=0 K, s
VUTAY e s e b Sy ol SleS 5 S sladind
Sl 53 C=C L C=0 ol spms W5 & Yoom| 5
Vo oM’ e sde 6 S 53 il e ulel OLS
el Glaes S s pm s edias 0L sl sl GlacSy i
O- ele glaos S 5 Jgb ols 5 Soley,l ail> 53 C-C
03 gdous 3 ol edaline LS, ool Jgb olS 5 o H
VVYATYE4AY em™) VeoraFee em e s
Sl 53 C-0 Ll o055 jpam Sl 55 (OVNVAN,
Wil e ol kS 50 S oo 5 L JSI1 cla 2l s 51

IYA]
(VY0 OLan 5 ol dams low st 43 8 oys anlllas o
FU/E) Sy osss ool uilal 303 0asle il s
& S AAY/0) CI ) YVE/AA AYFVE/AR O ETY/E YA00/AL
Ly 255 Al O-H lele slaes S 4 bse o5
P-O-C , P=0 CH,CH; CH, _iax _ibs, C=O
Goarg b oo ol tagn 5 [YAlas S edalis il .
@b e le sl ) IS s el cws W FTIR s 5
spam L S LS edalis bl FTIR il s
C-0 , C-C €=C =0 C-H O-H _Li clos

% Transmittance

f

PR
1643.80
835.16
690.97
609.63

3087.86

3464.59
1451.51
1112.27 ™=
117218
1111.91
1018.89 55750
920.57

2856.61

1371.58
124967

1739.26"

T
4000 3500 00 2500 2000 1500 0m 500

Waven.mbers (cm-1)

I

Fig 1 FTIR diagram of Lavandula stricta essential
oil.
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Lavandula stricta essential oil.
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Fig 3 Antioxidant activity of Lavandula stricta
essential oil.
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Table 1 Mean inhibition zone diameter (mm) of Lavandula stricta essential oil on pathogenic bacteria by
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disk diffusion method
Bacteria Escherichia  Pseudomonas  Salmonella  Staphylococcus Listeria Bacillus
Antimicrobi coli aeruginosa typhi aureus innocua cereus
Lavandula stricta 8.30+0.35 8.10+0.55 7.90+0.66 8.80+0.57 8.20+0.35 8.60+0.21
Gentamicin 23.10+£0.45 22.00+0.57 24.30+0.43 25.20+0.40 20.15+0.30 24.20+0.29

Values are expressed as mean + standard deviations
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Table 2 Mean inhibition zone diameter (mm) of Lavandula stricta essential oil on some pathogenic
bacteria by agar well method

Bacteria Escherichia Pseudomonas Salmonella Staphylococcus  Listeria Bacillus
Antimicrobial coli aeruginosa typhi aureus innocua cereus
Lavandula stricta 8.80+0.69 8.40+0.70 9.10+0.52 11.10+0.44 10.60+0.62 10.50+0.41
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Fig 4 Antimicrobial effect of Lavandula stricta
essential oil on Pseudomonas aeruginosa by agar
well method
A) Control sample
B) Samples containing essential oil
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Fig 5 Minimum inhibitory concentration (MIC) of
Lavandula stricta essential oil by broth microdilution
method
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Table 3 minimum inhibitory concentration (MIC) and the minimum bactericidal concentration (MBC) of
the Lavandula stricta essential oil on some pathogenic bacteria

Bacterial strains MIC (mg/ml) MBC (mg/ml)
Salmonella typhi 3.125 400
Pseudomonas aeruginosa 3.125 200
Listeria innocua 3.125 100
Staphylococcus aureus 3.125 >400
Escherichia coli 3.125 >400
Bacillus cereus 6.25 >400
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ARTICIE INFO ABSTRACT

Article History: Lavender with the scientific name Lavandula stricta Del from the mint family is one

of the herbs used in traditional Iranian medicine. The aim of this study was to
determine the functional groups and qualitative identification, the amount of phenolic
and flavonoid compounds, antioxidant and antimicrobial activity of Lavandula stricta
essential oil. Essential factor groups were determined by Fourier transform infrared
(FTIR) spectroscopy in the wavelength range of 500-4000 cm™. Total phenols and
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flavonoids were measured by Folin-Ciocalteu and aluminum trichloride colorimetry,
Keywords: respectively. Antioxidant activity was also determined by two methods of free radical
scavenging DPPH and ABTS. The peaks observed in Lavandula stricta essential oil
confirmed the presence of O-H, C-H, C=0, C=C, C-C and C-O functional groups of
bioactive compounds. The amount of phenol and flavonoids in total essential oil was
68.60+0.68 mg GAE/g and 19.10+0.52 mg QE/g, respectively. Antioxidant activity
was also obtained based on the percentage of free radical scavenging DPPH and
ABTS equal to 59.50+0.63 and 67.68+0.53, respectively. The antimicrobial activity
of essential oil was evaluated by four methods: disk diffusion, agar well, minimum
inhibitory concentration and minimum bactericidal concentration. The results of

Essential oil,
Lavandula stricta,
Antimicrobial activity,
Functional groups.

[ DOR: 20.1001.1.20088787.1400.18.119.14.4 ]

measuring the antimicrobial activity of essential oil by disk diffusion and agar well
showed that Gram-positive bacterium Staphylococcus aureus is the most sensitive
strain to Lavandula stricta essential oil. The minimum inhibitory concentration of
essential oil for Salmonella typhi, Pseudomonas aeruginosa, Listeria innocua,
Staphylococcus aureus and Escherichia coli was equal to 3.125 mg/ml and for
Bacillus cereus it was equal to 6.25 mg/ml. The minimum bactericidal concentrations
for Listeria innocua, Pseudomonas aeruginosa and Salmonella typhi was equal to

10.52547/fsct.18.119.61

[ DOI: 10.52547/fsct.18.119.61 ]

*Corresponding Author E-Mail: 100, 200 and 400 mg/ml, respectively, and for other bacteria (Staphylococcus aureus,
Mehrnia@asnrukh.ac.ir Bacillus cereus and Escherichia coli) it was more than 400 mg/ml.
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