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 مقدمه
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1-Butylated Hydroxy Anisole(BHA) 
2-Butylated Hydroxy Toluene(BHT) 
3-Tertiary Butylhydroquinone(TBHQ)  
4-Calendula officinalis L. 
5-Asteraceae  
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 582 

SATURN

R3A-Chromatepac

AFID

ChromatepacDB-5

GC

 .  

                                           
1-Gas Chromatography( GC) 

2-Response Factors 

3-Gas chromatography–Mass Spectrometry(GC/MS) 
4-Area Normalization Methods 

 

 
 



 

 
583 

(DPPH)

DPPH

DPPH

DPPHI

100AblankAsample–AblankIAblank

Asample

DPPH

)(BHT

IC50

DPPH
. 

BHT

BHT

                                           
1-2,2-Diphenyl-1-Picrylhydrazyl (DPPH)  
2-The Half Maximal Inhibitory Concentration (IC50) 
 
 
     



 

 584 

 

100Acontrol(60)–Acontrol(0)Acontrol(60)–Asample(60)I

Asample(60)

Acontrol(60)

Acontrol(0)I

BHT

 

:

MV NPOVPOV

NV

M

TBA

.



 

 
585 

WVNAVAV

WV

N

MW)ACVAWMCV

SPSS

 

 هاافتهي

IC50

BHT

 

DPPH

BHT

p<

BHT

BHT

BHT

BHT



 

 586 

BHT

     

BHT

 

 

p<

BHT

p>

BHT

BHT

BHT

BHT

BHT

BHT

BHT

p<



 

 
587 

BHT

 BHT

BHT

BHT

BHT

BHT

BHT

BHT

p

BHT

p>

BHT

p 



 

 588 

 (.Calendula officinalis L)گل هميشه بهاردر اسانس  هاآن ريو مقاد ييايميش باتيترک :1جدول

    

 α-Pinene    

 Sabinene    

 β- Pinene    

 Myrcene    

 P-Cymene  

 Decanal    

 α-Terpinen-7-al
    

 β -Farnesene    

 α -Humulene    

 α -Patchoulene    

  -Gurjunene    

 
-Muurolene

    

 α -Muurolene    

 Ledene    

  -Cadinene    

 Cubebol    

 Calamenene    

 Δ-Cadinene    

 α -Calcorene    

 β -Calacorene    

 Guaiol    

 Spathulenol    

 Caryophyllene oxide    

 β -Acorenol    

 Cadinol    

 Muurolol    

 α -Patchouli alcohol    

 Bulnesol    

 α -Cadinol    

 Eudesmol    

 cis-Sabinenene hydrate    

 α -Bisabolol    

 Pentacosane    

 Germacrene D    

 Cedryl methyl ketone    
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RT: 2.29 - 39.97
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 ر با آب يحاصل از روش تقط (.Calendula officinalis L)شه بهار ياسانس گل هم ييايميبات شيترک GC/MSف ي: ط1شکل 

 

 

 

 

  مختلف هايغلظتدر  BHTدانياکسيشه بهار و آنتيهمگل اسانس  يکنندگء اياح قدرت نيانگيم سهي: مقا2شکل 

دنباشيدار براساس آزمون دانکن ميمعن لافدهنده عدم اخت حروف مشابه نشان
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  مختلف هايغلظتدر  BHTدانياکسيشه بهار و آنتيهمگل اسانس  يدانياکس يت آنتيفعال نيانگيم سهي: مقا3شکل 

 دنباشيدار براساس آزمون دانکن ميمعن لافدهنده عدم اخت حروف مشابه نشان

 

 

 

 

 

هاي مختلف اسانس کانولا تحت تاثير غلظت لوگرم روغنيژن در کيوالان اکسياکيليبرحسب م (POVپراکسيد)هاي : مقايسه ميانگين2جدول 

 روز 35طي مدت  BHTاکسيدانهميشه بهار و آنتي گل
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هاي والان مالون آلدئيد در کيلوگرم روغن کانولا تحت تاثير غلظتاکي(برحسب ميليTBA)اسيد تيوباربيتوريکهاي : مقايسه ميانگين3جدول 

 روز 35طي مدت  BHTاکسيدانهميشه بهار و آنتي گلمختلف اسانس 

 ی)روز(زمان نگهدار 
 نمونه

0  7  14  28  35 

 Da 001/0±054/0  Da002/0±073/0  Ca003/0±353/0  Ba007/0±641/0  Aa009/0±717/0 )کنترل( 0
 Da 001/0±053/0  Db001/0±067/0  Cb002/0±285/0  Bb003/0±528/0  Ab003/0±674/0 ام(پیپی 100اسانس )
 Da 003/0±052/0  Db005/0±065/0  Cc001/0±267/0  Bc003/0±496/0  Ac001/0±653/0 ام(پیپی 200اسانس )
 Da 002/0±052/0  Dc003/0±051/0  Cc004/0±262/0  Bc006/0±493/0  Ad002/0±615/0 ام(پیپی 400اسانس )
 Da 001/0±051/0  Dc004/0±050/0  Cde005/0±235/0  Bde002/0±452/0  Ae003/0±585/0 ام(پیپی 800اسانس )

BHT (100 پیپی)ام Da 004/0±051/0  Dcd002/0±047/0  Cd002/0±240/0  Bd001/0±457/0  Ae002/0±583/0 
BHT (200 پیپی)ام Da 002/0±052/0  Dd001/0±043/0  Ce001/0±231/0  Be002/0±448/0  Af001/0±551/0 
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 يط BHTيدان سنتزياکسيو آنت شه بهاريهم گلمختلف اسانس  يهاغلظتر يثأتحت تکانولا  روغن يديعدد اس يهامقايسه ميانگين: 4شکل 

 روز 35مدت 
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 BHTيدان سنتزياکسيتشه بهار و آنيهم گلمختلف اسانس  يهار غلظتيثأکانولا تحت ت روغن ليکربونعدد  يهامقايسه ميانگين: 5شکل 

 روز 35مدت  يط
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1-Calendula arvensis L. 
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1-Matricaria chamomilla L. 
2-Tancetum parthenium L.   
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1- Rosmarinus officinalis L. 
2-Coriandrum sativum L. 
3-Piper nigrum L. 
4-Zingiber officinale L. 
5-Zataria multiflora L.  
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1-Ziziphus mauritiana L. 
2-Achillea millefolium L.   
3-Artemisia dracunculus L. 
4-Silybum marianum L. 
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Abstract 
 

Background & aim: Canola oil is prone to oxidative damage due to its high unsaturated fatty acids. One 
way to prevent the oxidation of oils and fats is to add antioxidants. Since synthetic compounds are 
limited for their toxicity and carcinogenicity, as a result today, essential oils of medicinal and aromatic 
plants are considered as alternatives to synthetic antioxidants in food products due to their antioxidant 
properties.Calendula officinalis L. is a species of chicory that has many applications in food and 
pharmaceutical industries. The aim of the present study was to determine the composition of marigold 
essential oil and compare the antioxidant effects of it’s essential oil with butyl hydroxy toluene in the 
stability of canola edible oil. 
 

Methods: The present experimental study was conducted in Nahavand University in 2019. Essential oil 
was extracted from perennial herds using Clevenger apparatus by water distillation. Isolation and 
identification of the constituents of the essential oil were performed using gas chromatography and gas 
chromatographs connected to mass spectrometer. The amount of phenolic compounds in essential oils 
was also measured by Folin method.Antioxidant activity of essential oil was assessed by using diphenyl 
picrylhydrazyl (DPPH) method and β-carotene/linoleic acid system and compared with synthetic 
antioxidant butylated hydroxy toluene (BHT). Consequently, the effect of marigold essential oil was 
added to the non containing antioxidant canola oil at four concentrations (100, 200, 400 and 800 ppm) to 
determine antioxidant activity. Moreover, an oil sample without antioxidant and two oil samples 
containing 100 and 200 ppm BHT were prepared.The oils were kept at 60 °C for 35 days and peroxide, 
thiobarbitoric acid, acid and carbonyl values were measured every 7 day. Experimental data were 
analyzed using ANOVA by the SPSS version 20 software and mean comparison were done using 
Duncan's multiple range test. 
 

Results: The most important compounds in marigold essential oil were alpha-cadinol (49.52%), gamma-
cadinen (15.35%) and delta-cadinen (8.36%) respectively. The amount of phenolic compounds was 
32.74.32±63.0 mg gallic acid per gram of essential oil. The IC50 of essential oil of this plant was 
36.10±21.0 μg/ml, while this parameter was 19.10±14.9 μg/ml for BHT. Concentration of 800 ppm of 
essential oil of marigold showed better antioxidant activity than other concentrations of essential oil. It 
was also observed that antioxidant activity was dose dependent. In the study of antioxidant properties of 
different concentrations of marigold essential oil in canola oil, it was found that the highest antioxidant 
activity was related to the oil sample containing 800 ppm of essential oil, which was significantly different 
from BHT at 100 ppm  had no (p> 0.05). 
 

Conclusion: Marigold essential oil at a concentration of 800 ppm in canola oil had an antioxidant effect 
and could be a suitable natural antioxidant as an alternative to synthetic antioxidants in the oil industry. 
 

Keywords: Marigold, Essential oil, Antioxidant activity, Canola oil, α-cadinol 

*
Corresponding author: Izadi Z, Department of Horticulture Science and Engineering, Nahavand University, Nahavand, 
Iran. 
Email: armaghan_iza_2004@yahoo.com 
Please cite this article as follows: 
 Izadi Z, Mirazi N, Agha Alikhani M. Identification of Marigold(Calendula officinalis L.) Essence Compositions and 
Comparison of It’s Antioxidant Effects with Butyl Hydroxy Toluene in the Stability of Canola Edible Oil.. Armaghane-danesh 
2020; 25(5): 579-602. 

602 

mailto:armaghan_iza_2004@yahoo.com

