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Abstract

Introduction: Silene conoidea (family: Caryophyllaceae) as a rarely distributed edible weed in Iran, have medicinal properties
such as insecticidal, antimicrobial, antibacterial and allelopathic effects.

Methods: This is the first report to investigate the phytochemical contents, phytochemical compounds and biological
activities of six successive fractions (petroleum ether, chloroform, dichloromethane, ethyl acetate, methanol and water)
obtained from root of species for natural new drug development.

Results: The methanol fraction of root exhibited a strong antioxidant activity than the BHT (ICsp: 11.61% 1.34 pg/ml).
Also, chloroform and methanol fractions revealed moderate antimicrobial activity against bacterial strains with MIC values
in range of 0.0625 + 1.08 to 0.25 * 0.21 mg/ml compated to gentamicin. The more active fractions (chloroform and
methanol) were processed for bioactive compounds identification. Forty compounds representing 97.98 percent of the
total composition were detected by GC-MS from the chloroform fraction of root. The main constituents were dominated
by fatty acid derivatives (63.98 %), hydrocarbons (20.58 %) and terpene derivatives (6.82 %). The LC-ESI-MS study of
methanol fraction reveals the presence of common composition groups, including flavonoids, steroids and triterpenoid
saponins. Apigenin, diosmin, swertisin-2"-O-glucoside and hesperetin were identified as bioactive compounds.

Conclusion: The results of this study showed that S. convidea root can be used in pharmaceutical and food industries.
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Table 1- The Minimum Inhibitory Concentration (MIC) and the Minimum Bactericidal Concentration (MBC) of root
fractions against pathogenic bacteria (mg/ml)

Fractions Petroleum ether  Chloroform  Dichloromethane Ethyl acetate Methanol ~ Water
Staphylococcus aureus

Root MIC  0.25 0.0625 0.5 0.5 0.125 -

MBC 0.25 0.125 0.5 - 0.25 -
Gentamicin MIC 0.031

MBC 0.062

Esherichia coli

Root MIC 0.25 0.25 0.5 0.5 0.25 0.25

MBC 0.5 0.25 - - 0.5 -
Gentamicin MIC 0.031

MBC 0.125
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Table 2- Identification of phytochemical compounds in the methanolic fraction of S. conoidea root using liquid
chromatography-mass spectrometry

. Parts
NO. Compounds Classification [M-H] > Rt Intensity reportedin  Ref.
(m/z) (En) literature @

1 Chlorogenic acid Hydroxycinnamic acid 353 0.25/1.3E5 AP [9], [24]
2 Vanillic acid hexoside Hydroxycinnamic acid 285 1.69/1.4E5 L [25]

3 Esculin Coumarin 339 1.75/6E4 L [26]

4 Rutin Flavonol 609 2.68/1.4E5 AP [24], [27]
5 Luteolin-3', 7-di-O glucoside Flavone 609 2.90/1.4E5 L [26]

6 Orientin-2"-O-glucoside Flavone 609 3.17/1.4E5 AP [28]

7 Diosmin Flavone 607 3.62/2.8E5 L [26]

8 Hesperidin Flavanone 609 4.99/1.4E5 AP* [9], [24]
9 Swertisin-2"-O-glucoside Flavone 607 6.75/2.8E5 L, R [29]

10 Vitexin-2"-O-rhamnoside Flavone 577 7.32/1.1E5 AP [28]

11 Isovitexin-2"-O-rhamnoside Flavone 577 13.04/1.1E5 AP [28]

12 Vitexin 4”’Rhamnopyrasnosyl Flavone 577 7.75/1.1E5 AP* [30]

13 Apigenin-7-O-glucoside Flavone 431 10.43/1.1E5 L [26]

14 Vitexin Flavone 431 11.29/1.1E5 AP [10]

15 Isovitexin Flavone 431 11.61/1.1E5 L, R [10]

16 Neovitexin Flavone 431 12.12/1.1E5 AP [10]

17 Isoneovitexin Flavone 431 12.28/1.1E5 AP [10]

18 Quercetin Quercetin 301 12.85/1.5E5 AP [10]

19 Luteolin Flavone 285 13.19/1.4E5 AP [24], [27]
20 Kaempferol Flavonol 285 13.51/1.4E5 AP* [10]

21 Hesperetin Flavanone 301 14.32/1.5E5 AP [9], [27]
22 Apigenin Flavone 269 14.95/1.3E6 AP* [10]

23 Procyanidin B1 Flavan-3-ol 577 15.45/1.1E5 R [25]

24 Sileneoside H Steroid 803 15.71/1.1E5 AP [10]

25 Sileneoside B Steroid 803 16.12/1.1E5 AP [10]

26 Sileneoside F Steroid 625 16.93/1.2E5 AP [10]

27 Silenoside E Steroid 609 17.27/1.4E5 AP [10]

28 Sileneoside C Steroid 657 17.85/1.1E5 AP [10]

29 2-Deoxyecdysone-22- Glucoside  Steroid 609 18.16/1.4E5 AP [10]

30 Gypsogenin 3-O-glucuronide Triterpenoid saponin 659 18.69/1.1E5 AP [10]

31 Sinocrassuloside X Triterpenoid saponin 1408 19.94/9.7E4 AP [10]
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R e 3 sayz e b —gle S5l S 5 ILTD

sk ol €

&l 40 S. conoidea 455 3l oad olulis SLoS 5 %

a Reported parts from other Silene species (Silene spp.) based on the previous literature sources; leaf (L), root (R) and arial part (AP).
b LC-ESI-MS in the negative ion mode

¢ Retention time

+ |dentified phenolic compounds in different parts of S. conoidea in previous works.
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Figure 3- Extracted ion chromatogram (XIC) of quercetin and corresponding mass adducts, [M-H]-, at m/z 301.91
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Table 3- The percentage of compounds identified in the chloroform fraction of the S. conoidea

Percentage Percentage Percentage Percentage
(%) Compounds (%) Compounds (%) Compounds (%) Compounds
Methyl . 2-Heptenal,
0.90 arachidate 1.47 Eicosane 154 Octadecane 3.32 (E) (trans)-
1H-Indene, L. .
1.88 5-butyl-6- 8.43 Palmitic Acid 4,65 Neophytadiene 1.40 Cyclopentanol,
2-chloro-, trans-
hexyloctahydro
Tridecanoic acid, Cvclohexadecan
0.73 2-ethyl-2-methyl-  0.87 Isopropyl palmitate 6.04 Y ;i 1.27 Iso-Amy| butyrate
e, 1,2-diethyl-
, ethyl ester
3.02 n-Tetracosanol-1  8.86 Methyl linoleate 1.30 Phytone 0/6 2-Decenal, (E)-
. Bicyclo[4.1.0]he .
1.09 Heptacosane 411 Methyl linolenate 1.69 ptane, 3-methyl 0.94 2,4 Decadienal
1.09 2-Octene 1.13 Docosane 0.88 Phytol 0.96 Hexadecane
Sebacic acid, di 2-Methyl-6,7-
1.98 (2-propylpentyl) 1.81 Methyl stearate 0.75 Nonadecane 0.67 methylenedioxy-
ester 4[1H]quinolone
Dimethyl- ) Methy| Methyl n-
111 flubendazole 0.12 Octadecane, 1-chloro 114 palmitate 0.42 tetradecanoate
2-Ethylhexanoic
241 Nonacosane 1.24 1-Methylcyclohexene Desoxy- 0.73 acid, TMS

oxide

dihydroestrone

(trimethylsilyl ester)

Percentage of major Compound Groups

Hy(_:iroc_arbon Fat@y a?'d Ter_peng Steroids Het.erogycle Slla}ne . Miscellaneous Total Identified %
derivatives derivatives derivatives derivatives derivatives
20.58 % 63.98 % 6.82 % 1.44% 3.02% 0.73 % 1.40 % 97.98 %
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Figure 4- Gas chromatogram-mass spectrometer of the chloroform fraction of S. conoidea root
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