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1. Cuminaldehyde
2. o-Pinene
3. y-terpinen
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4. RSC:Radical Scavenging Capacity
5. DPPH
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Fig 1 GC/MS chromatogram of black caraway

extracted by Clevenger.

Table 1 The composition of black caraway
extracted by Clevenger method, Retention
time and area (from less to high amount).

Retentio
Compound n time Aree; Sum

(min.) (%)

1 2-thujene 3.956 0.37
2 a-pinene 4.099 1.21

4 sabinen 4.812 0.8
5 B-pinene 4.934 1.94
6 B-myrcene 5.097 0.57
7 P-cymene 5.891 13.46
8 D-limonene 6 6.06
9 y-terpinen 6.672 30.03
10 -4-Terpineol 9.727 0.56
1 pMenhend- g 1.38
12 Cuminal 11.369 29.31
13 a-terpinen-7-al 12.496 7.23
14 y-terpinen-7-al 12.612 7.08
Total 100
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6. Retention time
7. Retention index
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Fig 2 GC/MS chromatogram of black caraway
extracted by ultrasound assisted (80/100).

Table 2 Composition of black caraway
extracted by ultrasound assisted (80/100),
retention time and area
(from less to high amount).

Retention Area
Compound time Sum
(min.) (%)
1 2-thujene 3.956 0.37
2 IR-a-pinene 4.106 1.33
3 sabinen 4.812 0.83
4 B-pinene 4.934 2.02
5 B-myrcene 5.097 0.63
6 O-Cymene 5.891 14.38
7 D-limonene 6 6.49
8 y-terpinen 6.672 31.04
9 (-)-4-Terpineol 9.733 0.44
10 3-p-Menthen-7-al 10.113 1.2
11 Cuminal 11.363 25.85
g P-Menth-2-en-7- 12.021 0.32
ol,trans-
13 a-terpinen-7-al 12.496 7.16
14 y-terpinen-7-al 12.612 7.2
Total 99.26
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Fig 4 Effect of Ultrasound assisted method on the
total phenolic compound of caraway essential oil
(TPC EO) and extract (TPC Ex).
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Fig 3 Effect of Ultrasound assisted method on the
extraction efficiency of caraway essential oil (Rand
EO) and extract (Rand EX).
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Fig S Effect of Ultrasound assisted method on the
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and extract (Ex).
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Table 3 MIC and MBC results for E.coli and
S.aureous in terms of mg/ml.

S.aureous E.coli
ST/EC MIC MBC MIC MBC
Clevenger 25000 50000 50000 50000
Ultrasound
assisted (80/100) 25000 50000 25000 50000
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Table 4 Evaluation of inhibition of essential
oil on the growth of E.coli and S.aureous.

Replication Essential oil
Ultrasound Clevenger
80/100
E.coli 14 18
S.aureous 10 12

S 4o 8
Oas A el mlad sl o 5 bl DLS S i
WV S W e g bS5 LS Jels IS
Ot Jelie 5o g e (3 5 Il Vi - LB
Celd Gy am el plAnal sbew o puilad DS S
Ll =V= i =Wl e sl s S (s 5 LIS el
s ol o=l A e 60 5 IPVm i S
U ill il el (sl me s sb 4 2l
Ol 5y el C\f';_w\ Obekly oS (gysb 4wl ails
ot e Ve Olg s S kS YV U L S sl
0351 5lie o i Ao 3 Ve OIS 5 5 akS YV Sl OF )

IS s 5o el gl DLl o iy

1o

Shedd gl el Jpd LS 5 S Ol 0352 22 5
5 Sl 0355 VUL Spoo il 3l ealizal L g oS S 5
535 e P LS Sl VL Dpe Dl e e
o=l S AT el iy 55 Gl S| w5l Sl s
e mBly s ol Ol e b hash i b 1S
AN o) basles opl s Sl T ols 5 i oA
S gl Al Olg e 1 B Shass 53 YV e
oy Vg DA s SIS 5 Jgd L ol S
S g s S Sbeolss o B Sl e s
Bl o sl ge oyl

SMIC b sShas el b5, -0-Y
MBC

oliovdsis s MBCMIC bl @ S b Oles
S ol Sais 5 Sas e chle Jla-as
Slasd 53 sl S S sdld 5 ASL— 3 6 S
Vor Ol s PSS A LSl ool b
Oreve gYorenw clac bl 3 s 5 as(Ar/N e v )do s
S st Ol o ol sl 035 2l s 0 S L
Sl 3l Y 358 s s 4 gl p el pel S 5 8
S olps o B s At 5o 5 ek 81 S
5305 o5 ladsha 5l s 2t o slae 5 lal Olse il
ool anal il Suis s SaiS e ans s
e s e el S0 i B e
4l malS slw o 3 oslas 5 ilel oy Sl SLS 5

RO
L e o0 g ol 0, il 3 bl adllan
Vol s bl Lo = LU ey 5 LS Lo S 5 S sl
sdas gl JIV O 3 Vsl Lo — L 5 e L JT
Ged 53 ol 05 bl 3 el Zlsnal (Gl s s
ol s sdalie Lo ys AT 5 VAT Oliee 4 o 5 4,5l
YU ss4) dloesS VL Ol 552 anlllas ol (bl
O b S s e Ll o ol 025 bl 3 (Ao
o W iy il o Sl e Ans 5
b DV Tms LSt i s lls o il
ol oL SLas Sl s bl oS Al esls 0L (glaalllas

8 . a-pinene
9. Sabinene


http://dx.doi.org/10.52547/fsct.18.121.5
https://dorl.net/dor/20.1001.1.20088787.1400.18.121.16.0
https://fsct.modares.ac.ir/article-7-53459-fa.html

[ Downloaded from fsct.modares.ac.ir on 2025-07-18 ]

[ DOR: 20.1001.1.20088787.1400.18.121.16.0 ]

[ DOI: 10.52547/fsct.18.121.5]

el ol SLas 5 Slelst S ol )

OO 5 (e oL

Sleosa > 353 G Sed o LS sl
sl o, oslas 5 bl oL SLAS 5 olend S5
sAls ol 3L Slad s 0 G0 o pl s Sl il
s (IS osb ol es g dop3 VOl 5 e STV
Al ol 05 0slae 5 bl STl QLA G ]
Slapios gll Julie 55 ol sl 51 o Bli ol
Sl 3, ya S phe Jole (cla il s Koo 5yl

555 13

cl.«a -0

[1] Azimzadeh M. Genetic assessment of Iranian
Bunium persicum Boiss using
ITS.MSc[thesis]. Tehran: University of Tehran
2009.[Persian].

[2] Dehkhoda AA. Dictionary of Persian words.
Vol 3.Tehran: University of Tehran; 1957. p.
879.[Persian].

[3] Pour-seyedi S. Assessment of germination
and cytology of three Iranian caraway genus:
Bunium, Carum and Cuminum. Tehran:
University of Tehran; 1994. [Persian].

[4]Trease GE, Evans WC. Pharmacognosy.
London: Bailer Trindall; 1972.p. 515.

[5] Steinegger E, Hansel R. Lehrbuch der
pharmacognosie auf phytochemischer
grundlage. Berlin: Springer Verlag; 1972. p.
348-82.

[6]Haghiroalsadat F, Bernard F, Kalantar SM,
Sheikhha MH, Hokmollahi F, Azimzadeh M,
et al. Bunium persicum(Black Caraway) of
Yazd province: chemical assessment and
Evaluation of its antioxidant effects. J Shaheed
Sadoughi Univ Med Sci 2010; 18(4): 284-91.
[Persian]

[7]Catoni, C., Schaefer, H.M., Peters, A. (2008).
Fruit for health: the effect of flavonoids on
humoral immune response and food selection
in a frugivorous bird. Funct. Ecol., 22(4), 649-
654.

[8]Poodi, Y., Bimakr, M., Ganjloo, A.,
Zarringhalami, S. (2017). Optimization and
comparative evaluation of ultrasound-assisted
extraction of bioactive phenolic compounds
from feijoa (Feijoa sellowiana)
leaves.Innovative Food Technologies, 5(1),
49-64. doi: 10.22104/ift.2017.506.

[9] Kamali, F., & Sadeghi Mahoonak, A., &
Nasirifar, Z. (2015). The effect of ultrasound-
assisted conditions on the extraction of
phenolic compounds and flavonoids from
autumn olive fruits (elacagnus
umbellate).journal of food technology and
nutrition, 12(2 (46)), 23-32.

"

Y/0 spd= (Ar/Vev) Wyl ol By 5 5 Aoy V/0d
LS5 Ol 5 S g adge ol w4 Sl .l o3 Ao
o=l 2 eSS Ly Lo sy b 8 s ol
il o2 Sl ojlas 5 bl gl sl Bl gy
olas 5 bl Ole 53 ol cde OS5 e pl ol
I D35y (a8 5 pilal O35 (a5 22 1) 0 2l 2]
iy I 5 ojlae O34 b canle 3 b 5l ()
oS 3 L Sl Al slad 5o b DS 5 Ol o i
U5 b 5 aSYY 5 5 do)s VoDl 5 58 kS A
B DS 5 Ol gl B Sl o3 A a Ve
RS (aamad el atdls (gl pme I el Gbs;:..ul
W elas gl SIE ol iy S LS 5l
L Ll ol oo 03 5 WV Ol 0 23S 25 03
Voo il el SUE o S L VN ANV ) e
Ol e Ol S sk il ey S wsle p S
ol ol asllas 5 L OL.S 5 gl
el Ol il i3l el pal 015 el 8 Sl
g JLl s s el al Sopd o0 S8 OS5
Saeslps (o035 53 Ol s Glacl> 3L, 3 5l AL
slacb il B 0la) 5o eomen AL o S5l
35,5 o slml ol B sl e 0L 2 SO0l S
TlAeel o se Llg e 5 03,5 Joo s Soe Olge 4 oS
eSS b Olgn iy 350 J b DS 5 2t
3 del S psden LS 2 gme Ga0OIST ST I
b Sl A5l e 53 ol 025 05lae 3 oSSl A
S baS Caslosg Ao s Vor Olg 5 5,8 lS TV S 8
Soldmne DLl do 3 Ve Ol 5 P kS Ay LSS S L
SUS 5 Olpn s 0Ll gl 53 Sless gl oS il il
Olpe Gt i oo ilandls 1) Dlde op 2l 35 J 58
Sy > edd gl Al ojlae RV IRCH W
YV LS 5 L el Al 5, os Aoy YOS o lS
Oy ay (VN e ) A3 Ver Oy 5 s 55y LS
Olme g a8 by Ol .Csl 05 g Lo 5TV /VAD
Ll oo ol 05 bl 53 (Ao )3 Y 3 50) s S VL
A Gl s Aas b 1 0T oL SL s b
el SL s c el b ol (i Wi s bl

e 45 3.5 0y Olen bl 3o ol a5 L ks


http://dx.doi.org/10.52547/fsct.18.121.5
https://dorl.net/dor/20.1001.1.20088787.1400.18.121.16.0
https://fsct.modares.ac.ir/article-7-53459-fa.html

[ Downloaded from fsct.modares.ac.ir on 2025-07-18 ]

[ DOR: 20.1001.1.20088787.1400.18.121.16.0 ]

[ DOI: 10.52547/fsct.18.121.5]

Ve v Lol DA 693 ARA O‘)Lmi’

Olpl gle mlo 5 el dons

iranian white cheese. Iranian journal of food
science and technology, 9(35), 35-44.

[22] Amiri, H., & Biraminia, L. (2014).
phytochemical evalution of ferulago angulata,
bunium persicumand dorema aucheri from
kerman province (iran). eco-phytochemical
journal of medical plants, 1(4 (4)), 1-10.

[23] Shalmashi, A., Amani, F (2010). Extraction
of black cumin by ultrasound
technique.Pharmaceutical plant conference,
Sari, Iran.

[24] Ahmadian-Kouchaksaraie, Z., Niazmand,
R. (2016). Extraction of Active Components
from Saffron Petal with the Help of
Ultrasound and Optimization of Extraction
Conditions./nnovative  Food Technologies,
4(1), 121-135. doi: 10.22104/ift.2016.382.

[25] Xu, Y .Pan, S. (2013). Effects of various
factors of ultrasonic treatment on the
extraction yield of all-translycopene from red
grapefruit (Citrus paradise Macft).
Ultrason.Sonochem., 20(4), 1026-1032.

[26] Ya-Qin, Ma. Jian-Chu, Chen. 2009.
Simultaneous extraction  of  phenolic
compound of citrus peel extracts: Effect of
ultrasound. Journal of Ultrasonics
Sonochemistry., 16: 57-62.

[27] Herrera, M.C., De Castro, M.L. (2004).
Ultrasoundassisted extraction for the analysis
of phenolic compounds in strawberries. Anal
Biochem., 379, 1106-1112.

[28] Ghorbani, M., & Aboonajmi, M., &
Ghorbani javid, M., & Arabhosseini, A.
(2017). Effect of wultrasound extraction
conditions on yield and antioxidant properties
of the fennel seed (foeniculum vulgare)
extract. Iranian journal of food science and
technology, 14(67), 63-73.

[29] Mandana, B., Russly, A.R., Farah, S.T.,
Noranizan, M.A., Zaidul, I.S.M., Ali, G.
(2013) Supercritical carbon dioxide extraction
of seed oil from wintermelon (Benincasa
hispida) and its antioxidant activityand fatty
acid composition. Molecules, 18, 997-1014.

[30] Nikavar B, Abolhasani F. Screening of
antioxidant properties of seven umbellifreae
fruits from Iran. Pak J Pharm Sci 2009; 22(1):
30-35.

[31] Ranjbaran P, Sadeghian S, Shirazi MH,
Sarraf-Nejad A, Fazeli MR, Amin GH, et al.
Antibacterial effects of Cinnamon verum,
Bunium persicum, Foeniculum vulgare and
Anethum graveolens extracts on Helicobacter
pylori via disk diffusion and flow cytometry. J
Hamedan Univ Medl Science 2005;
33(3):4247.

[10] Mahmoudi, R., Ehsani, A., Zare, P. (2012).
Phytochemical, antibacterial and antioxidant
properties of Cuminum Cyminum L. essential
oil. Food industry researches journal. 22, 3.

[11]n, Z., sa, A., k, F. (2013). Effect of
extraction condition with two ultrasonic
methods on phenolic, flavonoids and DPPH
free radical scavenging of Celtis australis
extract. Journal of Food Processing and
Preservation, 5(2), 115-129.

[12] Tacobellis NS, Cantore PL, Capasso F,
Senatore F. Antibacterial activity of Cuminum
cyminum L. and Carum carvi L. essential oils.
J Agric Food Chem 2005; 53(1): 57-61.

[13] Ajith TA, Janardhanan KK. Indian
medicinal mushroom as a source of
antioxidant and antitumor agents. J Clin
Biochem Nutr 2007; 40(3): 157-62.

[14] Preuss HG, Echard B, Brook I, Elliott TB.
Minimum inhibitory concentrations of herbal
essential oils and monolaurin for gram-
positive and gram-negative bacteria. Mol Cell
Biochem 2005; 272(1-2):29-34.

[15] Albu, S., Joyce, E., Paniwnyk, L., Lorime,
J. P. and Manson, T. J. 2004. Potential for the
use of ultrasound in the extraction of
antioxidant from Rosmarinus officinalis for
the food and pharmaceutical industry.
Ultrasonics Sonochemistry.,11(3-4):261-265.

[16] Dey, S., Rathod, V. K. (2013). Ultrasound
assisted extraction of [-carotene from
Spirulina platensis. Ultrasonics Sonochem.,
20, 271-276.

[17] Mc Donald, S., Prenzler, P.D., Antolovich,
M., Robards, K. (2001). Phenolic content and
antioxidant activity of olive extracts. Food
Chem., 73(1), 73-84.

[18] Souri E, Amin G, Farsam H, Barazandeh
Tehrani M. Screening of antioxidant activity
and phenolic content of 24 medicinal plant
extracts. Daru 2008; 16(2): 83-7.

[19] Mekawey AAIL Mokhtar MM, Farrag RM.
antitumor and antibacterial activities of [1-
(2Ethyl, 6-Heptyl) Phenol] from Cuminum
Cyminum seeds. J App Scienc Res 2009;
5(11):1881-1888.

[20]Rafei, S., & Azizkhani, M., & Areaeci, P.
(2017). Impact of antioxidative properties of
cumin and tarragon essential oils on the
quality of full-fat white cheese.journal of food
technology and nutrition, 14(4 (56)), 79-90.

[21] Fazlara, A., & Sadeghi, E., & Rostami
Soleimani, P. (2012). Study on the
antibacterial effects of cuminum cyminum
essential oil on listeria monocytogenes in

v


http://dx.doi.org/10.52547/fsct.18.121.5
https://dorl.net/dor/20.1001.1.20088787.1400.18.121.16.0
https://fsct.modares.ac.ir/article-7-53459-fa.html

[ Downloaded from fsct.modares.ac.ir on 2025-07-18 ]

[ DOR: 20.1001.1.20088787.1400.18.121.16.0 ]

[ DOI: 10.52547/fsct.18.121.5]

JEST No. 121, Vol. 18, March 2022 ABSTRACT

Iranian Journal of Food Science and Technology

Homepage:www.fsct.modares.ir

Scientific Research

Evaluation of antioxidant and antibacterial properties of essential
oil and black cumin extract extracted by Clevenger and
Ultrasound methods

Sepehri, N. 1, Mortazavi, A. 2, Sadeghian, A. 3*, Pedramnia, A. 4 , Mohammadi, M. 3

1. Ph.D student, Department of Food Science and Technology, Islamic Azad University, Sabzevar Branch,
Sabzevar, Iran.
2. Professor, Department of Food Science and Technology, Ferdowsi University of Mashhad (FUM),
Mashhad, Iran.
3. Assistant Professor, Department of Food Processing, Research Institute of Food Science and Technology,
Mashhad, Iran.
4. Department of Food Processing, Research Institute of Food Science and Technology, Mashhad, Iran
5. Assistant Professor, Department of Food Science and Technology, Islamic Azad University, Sabzevar
Branch, Sabzevar, Iran.

ARTICIE INFO ABSTRACT

Article History:

Received 2021/ 06/ 21

Accepted
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ultrasound method was 31.04%. The highest efficiencies of essential oils and extracts
obtained by Clevenger method were 2.04 and 0.75%, respectively, and in ultrasound
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and food poisoning.

4

Essential oils and extracts of black cumin have been attracted researchers in the field
of protection of raw and processed food due to their antimicrobial and antioxidant
compounds. In the current study, the chemical composition, antibacterial and
2021/ 10/ 31 antioxidant properties of black cumin essential oil extracted by Clevenger and
ultrasound assisted (frequencies 37 and 80 kHz and 70 and 100% power)
methodswere performed and the optimization of extraction conditions according to
the chemical properties of the essential oil. Antibacterial properties of black cumin

method (80/100) for essential oils and extracts were 2% and 1%, respectively. The
results showed that S.aureus was the most sensitive and E.coli the most resistant
bacteria to cumin essential oil. Therefore, it can be stated that the extraction of black
cumin essential oil by ultrasound method (80/100) could have the greatest effect on
the extraction of essential oils and extracts and can be used to protect food against
various systems. Benefit from oxidative and microorganisms that cause infections
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