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Table 1. Analysis of variance of phytochemical traits of Eryngium at different altitudes of Savadkuh region
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Table 2. Comparison of mean phytochemical traits of Eryngium in different altitudes of Savadkuh region

Py (o) aSgighd e SIE 05 lao) S o o0 5) 3l 5T
(Dbl duoys p)5 oy 53 (w58 (S oolo p 5 oy (o151 el JlSas, o
eEsz]r:gaéo(gA)) (Ss o0k Phenol (mg gallicacid - Apioxidants (percentage of Treatment
P g Flavonoids (mg quercetin per per gram of dry free radical scavenging)
milligram of dry matter) matter)
0.5002 2.7102 0.523° 47.790°¢ v.gls)
0.400° 2.9002 0.8032 63.830° vo.glasl
0.250¢ 1.360° 0.112¢ 96.1132 v.. gl

Sl doye S mhaw (o ol OS! Joe 4 S iy By
Non-common letters mean a significant difference at the level of one percent

VE) Sl ) o )led s 095 e oo psle aalilad
VY



g SlaaST ST sla oS 5 caaS g oS

ol phegh Sl el @l b a5 aboe (il 5
il uldlas o ls 5929 Jlessl ol .ol i
ey ol s il g e ol a8l les ralS
5 SB go, il b ol opl a5 asl a4l ol jen
bl 8 Slee 2alS 4y oo 0l cpols 13 56 cou
-5y Sl s (Mahdavi et al., 2013) o8 oLS o
sl ble 86 cov (bl 0 350 olewd sl
aS 5,5 o0 Oyg0 by sl elay | alas 5l el

(Omidbeigi, 1995) ol ol olas,

5wl glcdaplie bLi)l » oo 2l b5
Toe lagl oling; b lals olewd glacaS s
ol ool 5155 gl o (Sieen g 00,5
et ,5 zLs .(Mohammadnejad Ganji et al., 2014)
as ol ylas opiugl oLS (65, Jamshidi al. (2006)
ol el w3 Gl il IRl )| az o
;a5 o,5 Lo Dehghani Bidgoli (2012)L! .auly oo
Rl L oo alaly bl Glie (255 a0
obol do ol iolidl elas )l ax e as” asils glas )|

045 Slgw ddlio Calizko el )l o gy (29,10 oL Wlaw  Siwod - Jouo

Table 3. Correlation of Eryngium medicinal plant traits in different altitudes of Savadkuh region

Percentage of essential oils Flavonoids Phenol Antioxidants

W

ollaee 1 859% 673* -985+
Percentage of essential oils

il 1 943+ -.875%*

Flavonoids
J= 1 -721*

Phenol

SlanST ] .

Antioxidants

leorbigid Sl Sy 9 by gl 5l glis)] aSols Glas
g 51 )] oS a2l oo L3 53 o0 b (o295 oo &S
05 8 L5 foiins hie (Sinron il sl b b

Syl s gire Cude S
291 oS il glacuS 5 olulisl sl Cussas =L
YY sl (GCIMS) 538 3l S gileg S gy S
3 eV gla )l sl oads cudlyy S uild 1, oSS
Jead sl gez alS Guilul Sl S5V e oy el
el )1 5l ol ooy ol 5l S 5 YY) g e Ve e glis )|
d ol il S i glacoS oS gluls e Y-

Sl 0 03l s (FJgaz) Jguz &0 dilaie

aSawd oo Sl (Y Jguz)lao  Sion 3l Jool> gl
Ll 5 sty il ol aoys alidl 8 5 i)l
e )8 Ao )0 B 5 ) mhw o cuipa 5l e
JRRVCR NP W RN ORAICH ATV
(Ji8 il bo s 0o )0 O mhaw jo J8 L g ao o) e

b SRl 5 adgidld
as auzils lebsl Delnavazhashamloyan et al. (2015)
sy 5 wnilboe (AL e 45l sl | s
Ay 5 by el TS plesd laceS
035055 olS (535)5S T (il 45 Ngds o ogume
Avrianfar et al. (2018) g5 zuls )l beuS 5

Olyijle il 51 gl )l duw 53 K3 (29,1 ol (uili] I il glacas 5 . F Jgur

Table 4. Common compounds of Eryngium medicinal plant essential oil in three heights of Mazandaran Province

H300 H100 H30 Compound name
0.58 0 1.45 3-Carene
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1.30 3.44 2.77 2,4-Di-tert-butylphenol
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Table 4. Cont. common Compounds of Eryngium medicinal plant essential oil in three heights of Mazandaran Province

H300 H100 H30 Compound name
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Introduction: In recent years, the use of medicinal plants and herbal medicines has found its special place
among the general public, which has led to the recognition and introduction of medicinal plants for use in the
pharmaceutical industry. Iran's natural habitats are valuable genetic resources for a large number of useful
medicinal plants, including the growth of Eryngium in the north of the country. Eryngium is a perennial
herbaceous plant of the Umbelliferae family that grows in abundance in the northern parts of the country. This
valuable plant contains medicinal compounds such as acetylene, flavonoids, triterpene saponins.

Material and methods: This study was conducted to investigate the effect of altitude on antioxidant
compounds and constituents of essential oil of Eryngium at three altitudes (30, 100 and 300 meters above sea
level) in Savadkuh section of Mazandaran Province, which was the natural habitat of this plant. After collection
and drying, the plants were extracted with methanol solvent to measure traits such as antioxidants, phenol, and
flavonoids. Also, in order to identify the essential oil compounds, and the percentage yield of essential oil, the
essential oil was extracted by distillation with water and clevenger apparatus and the extracted essential oil
compounds were identified by gas chromatography (GC / MS).

Results and discussion: According to the results of this study, the traits of antioxidants, phenol, flavonoids
and essential oil content were significant at the level of one percent (p <0.01). These results indicate that in the
Eryngium, altitudes can be effective on phenolic and antioxidant compounds content of Eryngium. Research
has shown that the chemical properties of the soil and altitude are the most important factor in changes in the
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amount of essential oil. These results show that antioxidant and phenolic compounds are affected by altitude
and factors such as the amount and intensity of light, ultraviolet rays, temperature and precipitation. An altitude
of 300 meters above sea level had the best effect on the percentage of free radicals in DPPH(2,2-diphenyl-1-
picrylhydrazyl) and doubled the percentage of salinity compared to 30 meters above sea level. However, in
flavonoids, they did not show any difference between 30 and 100 meters above sea level, but they differed
from plants harvested from 300 meters above sea level and included a larger amount. Also, with increasing
height, the percentage of essential oil decreases. The results of the correlation of traits show that flavonoids
and phenol have a significant relationship with increasing the percentage of essential oil yield. Antioxidants
are also inversely related to the percentage of essential oils and flavonoids. The results of gas chromatography
showed that compounds such as: D-limonene and beta. -sesquiphellandrene decreased with increasing altitude
in essential oil and cis-.alpha.-Bisabolene increased with increasing altitude, in the essential oil of Eryngium.
We also showed that the amount of identified compounds was not necessarily dependent on height and could
be a function of other factors.

Conclusion: The results showed that the amount of free radical inhibition of DPPH increased with increasing
altitude, but the trend of percentage of essential oil yield decreased inversely with increasing altitude. Also,
there was no significant difference between 30 and 100 meters above sea level in flavonoids. The number of
compounds identified by gas chromatography was the highest at an altitude of 300 m above sea level. Also,
the three compounds D-limonene, beta. -sesquiphellandrene and cis-. alpha. -Bisabolene were a function of
altitude.

Keywords: Flavonoids, Free radical scavenging DPPH, Gas chromatography, Habitat, Phenol.
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