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Introduction

Due to their pleasant and soothing taste and odor, attractive colors, and medicinal purposes, Chrysanthemum
morifolium flowers have been widely used as food, tea, ornamentation, and medicine. It has been reported that C.
morifolium can reduce hyperactivity of the liver, improve eyesight and regulate cellular immunity.
Pharmacological investigations have shown that Flo's chrysanthemum exhibits antibacterial, antioxidant, anti-
inflammatory, and heart-protective characteristics. Previous phytochemical studies on caffeic acid derivatives,
flavonoids, triterpenoids, glycosides and alkaloids have been isolated from Flo's chrysanthemum. In this study,
chrysanthemum cultivars were evaluated in terms of having secondary compounds and desirable medicinal
properties, as well as antibacterial effects to introduce superior cultivars and purposeful planning for breeding
research. The purpose of the present study, 25 cultivars of C. morifolium were compared in terms of essential oil
content, leaves total phenolic, flavonoid and antioxidant activity.

Materials and Methods

In this experiment, 25 chrysanthemum cultivars were studied in terms of essential oil percentage, antioxidant
index, total phenol and flavonoid content and antibacterial effects in a randomized complete block design in
Lorestan University research farm in the year 2016. Essential oil was extracted from dried flowers in the shade
using a Clevenger apparatus for 3 hours. Evaluation of antioxidant activity of the extract was measured by DPPH
method based on the method of Kulisic et al. (2004). The amount of flavonoids was measured by aluminum
chloride and total phenol by Folin - Ciocalteu reagent colorimetric. Ward analysis was done to classify the
cultivars.

Results and Discussion

The results of analysis of variance showed that the studied chrysanthemum cultivars had significant
differences in terms of all studied phytochemical traits. According to the obtained results, among different
cultivars, the total amount of phenolic compounds is between 14.52-47.90 mg/g dry weight, the total flavonoid
content is between 11.59-55.62 mg/g DW and ICso index varied between 83.92 and 257.43 pg/ml. The highest
amount of total phenol was present in Avadis and Dila cultivars (45.86-47.90 mg/g dry weight), while Yasamin
cultivar (14.52 mg/g DW) had the lowest amount. Also, in terms of total flavonoid content, Golnar and Farahnaz

cultivars had the highest total flavonoid content with 55.62 and 53.01 mg quercetin/g DW, respectively. Cluster
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analysis divided all studied cultivars into five groups. The percentage of essential oil among different cultivars

varied between 0.41 to 0.62% and a high variability was observed in terms of the amount of essential oil in the
studied cultivars. The highest percentage of essential oil was related to Farhnaz and Elmira2 cultivars. In general,
the results showed high antioxidant activity of most cultivars. Therefore, chrysanthemum extract can be

introduced as a suitable source of natural antioxidants. Also in this study, Paridokht, Sana and Ashraf cultivars
were studied in terms of antioxidant and antibacterial index and Farahnaz and Elmira 2 cultivars appeared
superior to other cultivars in terms of essential oil production. Hedaei et al. (2018) studied evaluation of some
bioactive compounds and antioxidant activity of leaf methanolic extract and flower essential oil content from
different cultivars of Chrysanthemum morifolium, in this review, total phenol and flavonoid contents and 1Cso
values in different cultivars were ranged from 17.63-33.20 mg/g DW, 12.62-53.17 mg quercetin/g, and 54-228
ug/ml respectively. The highest phenolic content was in cultivar “Poya3” (33.20 mg/g DW), whereas the cultivar
“Sahand2” (17.63 mg/g DW) contained the lowest value. Also, in terms of total flavonoid content, cultivars
“Marmar” and “Sahand 2” had the highest and the lowest flavonoids with 53.17 and 12.62 mg quercetin per
gram, respectively.
Conclusion

The results of the present study indicate a significant difference between different cultivars in terms of the
total amount of phenolic, flavonoid and antioxidant compounds that the existence of such diversity can be the
role of cultivar and genetics in the production of these compounds. According to the results of this study,
chrysanthemum cultivars with desirable levels of phenolic and flavonoid compounds can be used as a source of
natural antioxidants as an alternative to synthetic antioxidants. In this study, Sana, Paridokht and Ashraf cultivars
appeared superior to the existing genotypes in terms of phytochemical and antibacterial traits. The results of this
study can be used to select the correct parents for purposeful crosses in subsequent chrysanthemum breeding
programs in order to improve the phytochemical traits of existing cultivars.
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GBSV o WY V9,0 =Y e Y by Ve udlg- LA (s Y Glis -8 ¥ Sl YLy s ¥ GUESY (JS5-Y seggls JS P
Yo YD =Y FlosS =YY (Lid-YY (S IS Y GUb=V e ponsb=Y FLab —VA & LG =1V o))V Ls-10
C. morifolium cultivars: 1-Nazgl, 2- Golnar, 3-Paridokht, 4-Darya2, 5-Mani2, 6-Farhnaz, 7-Nastaran, 8-Andiea, 9-Avadis, 10-Ashraf,

11-Shahin, 12-Norouz3, 13-Tihoo, 14-Shekrnaz, 15-Sana, 16-Oran, 17-Taban3, 18-Nadia2, 19- Yasamin, 20- Tannaz, 21- Golgis,
22- Afshan, 23- Kimia3, 24- Dila, 25- Elmira2

Wb 155 (339 i) ey

E95 2929 » oMo BaioS (pl ) (ow)p 0590 S0l P )2
e 5 a1l JLsb g LS 5 5 L jl gy LB
A5 odmline ux Byl & Cans (65 i (bl duoyd ¢ il
0 )5S el oy 0 bl Gldllas lol 5 sioman
C. 5(s—ey +/V)C. fontanesi sl LadaseS plw glym
a8 0 i oyl 3l a8 Ly (+/+#) coronarium
pol> dslllas )5 (LOgrada et al., 2013) cuwl 034, morifolium
5 3,8k 51 Yl il 103 s 033l 0555 5 ol oY )3 6
o=l bl 1g (olaill 8,0 a5 o9y )55 5 55 (VL
a3 o il 8l Cilpe 4 1) 5B

Ol ol 9 2l 9055 e SbcSS,y 4 calises plB)l 5> il

JS) 35 piio (5ol (S39) Mo pd IEY B /TN o (slaiels s
5 3658 pB)l ) Gy il Moy (St cadlllas (ul (0
2o)d (p eSS 55 g WS 9 JS3U A5, 0l ssalie Y1yl
Lyly s g lase SO pB)) Ao &Sl 4 da i b o009y sl
Iy ool i 53 glds odos cilodds oS Ly Ly y85 o8]
OhlSed g olia wyp y0 b Cuwd oLS Cuigl 4 Mlg e
O el By (399 IS bl ofl5se (Hodaegi et al., 2019)
LX) rnl?o] Slaass U»Lul P2 D e (u")?/u))?) SOV G /Y
O3S 2o IYE B /Y oy eilel liee (un (s3940 pB)1 )
Chang ) ol)LSen 5 STl adllas ,> .(Wang et al., 2008) 1
-1V o .o morifolium > bl 4l5e (and Kim, 2013



VE) 5l oplads FF ey (55,98 @loo g pole) (SLEL pole &y

\OA

0/8
’\; 0/7 a b a
® % 0/6 d bd e T o be 1r
£ 3 & ¢cch o, T dg o fo fn bf dg
< 3 05 {hi hi I hich gi oi
LYl
w04
i 2 on
oI
g 32 o
PSS I P I P TS LI L F LIS IE TP
FETF LTS TSI LA LFTTSSFT TS S LFTFL
FEFFIFIF TG T 0TS T EEE O
Cultivars
o,

$299l0 JS ilisee 08,1 ((339/ (F35) il oy —0 JSui
Figure 5- Essential oil content (W/W%) of different Chrysanthemum cultivars
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Table 3- Mean diameter of non-growth halo in different concentrations of aqueous extract of chrysanthemum by disk
diffusion method in millimeters
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Escherichia coli Sana - 7 9 11 13 15
Staphylococcus aureus 14 19 19 21 25 26
Escherichia coli Paridokht - 8 10 11 12 14
Staphylococcus aureus 12 16 16 19 20 22
Escherichia coli Ashraf - 6 9 10 11 13
Staphylococcus aureus - 10 11 14 17 22
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