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Abstract. Epilobium minutiflorum belongs to the genus Epilobium with important medicinal properties. In this study,
the natural variation of phytochemical compounds of E. minutiflorum at different altitudes has been investigated. Aerial
parts of plants were collected at flowering stage from natural habitats at different altitudes of 2387, 2569 and 2813 masl.
The plant extracts were obtained with 80% methanol and several phytochemical properties were measured. The
properties included the total flavonoid content (TFL), total phenol (TPH), antioxidant capacity (AOX) and anthocyanin
content (ACY) measured by the AICI3, the Folin-Ciocalteu, the Ferric reducing antioxidant power (FRAP) and the
differential PH methods, respectively. In addition, phytochemical components were identified by the GC/MS method.
The results of photometric analysis indicated that the population of Shemshak, located at the highest altitude showed the
highest content of TFL, TPH and AOX with 30.39 mg/gr DW, 938.91 mg/gr DW and 77.77 mM/gr DW,
respectively. The TFL, TPH and AOX values showed a positive correlation with altitude. The results of GC/MS
analysis revealed the presence of 41 compounds in E. minutiflorum, which were separated into flavonoids, phenolic acid
and its derivatives, steroids and terpenes groups. Shemshak population showed the highest value in all identified
compounds. A positive correlation was also observed between altitude and 30 compounds identified by the GC/MS
method including mainly flavonoids and phenolics. The results of this study indicated that environmental factors at
higher altitudes may influence the elevation of the flavenols and phenol content in E. minutiflorum. The identification of
these influential factors on phytochemical content at higher altitudes requires further studies.
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Table 1. The content of phytochemical compounds in different populations of Epilobium mintiflorum estimated by

photometric method.

. PF Jsb
TFL TPH ACY AOX £l ot Lo
(mg/gr DW)  (mg/gr DW)  (mg/gr DW) (MM/grbw)  MASL ~ $ESF &EEoE
m ©) N)
o)
= o Je TFL TPH ACY AOX Alt Lat Long
Solais S9!
EPM1 e 23.39 44754 83.49 49.00 2387 35.92 53.26
EPM2 NS iy 26.94 719.00 54.55 52.14 2569 38.33 32.46
EPM3 e 30.39 938.91 63.46 77.77 2813 36.03 36.03

Oljae ol OIS T 5T (6 gm0 ¢yl 55T ke ¢ ST d DS 5 (g goe (IS A5 s (g s odipn0lis w5 4 AOX 5 ACY ( TPH TFL*
FRAP , cyanidin 3-glucoside equivalents (Cy3-GE) «SIE sl Uslas 555 Jslee e o5 4 AOX 5 ACY  TPH (TFL

el ods o (Ferric reducing antioxidant power)

*TFL, TPH, ACY and AOX denote the total flavonoid content, total phenolic compounds, anthocyanin content, and
antioxidant content, respectively. The level of TFL, TPH, ACY and AOX was determined as routine equivalent, gallic
acid equivalent, cyanidin 3-glucoside equivalents (Cy3-GE), and FRAP (Ferric reducing antioxidant power),

respectively.

32

2900

R2=0.99
31
30 -
20 -
@ 28
7
T €
»EY
\_,") 26
25 +
24 —
23
22 t }
2300 2500 2700
Altitude (m. asl)
Ly CE_: Sl
C. 8
: R*=0.37
80 -
75 1
5 70
N
30
EAA
60 |
55 4
50 t t |
2300 2500 2700 2900

Altitude (m. asl)
L th.: Sk

1100
B.

R?=0.98
1000
900
. 800
4z
[=9)
u e .
700 —
600
500
400 I I |
2300 2500 2700 2900
Altitude (m. asl)
U2 pela 1 plis)
D 80
R?=0.88
75
70
65
=3
j‘" =
Q60
-3
Y
55
50
45
40 t t 1
2300 2500 2700 2900

Altitude (m. asl)
Ly CE_: ekt

B S s A s sl i pli,l L EL minutiflorum glec s oles b G o Bl e g S5 o 3l ol ol ges =) K

OIS 57D 5 il T :C (S eSlis

Fig. 1. The regression analysis representing the relationship between the phytochemical content of the E. mutiflorum
populations with altitudes above sea level, A: total flavonoid, B: total phenolic, C: anthocyanin and D: antioxidant.
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Table 2. The correlation coefficient between the content of phytochemicals and altitudes (Alt) in Epilobium

mintiflorum. The abbreviations are listed in Table 1.

b o Alt TFL TPH ACY AOX

Alt 1 1 0.99 -0.61 0.94
TFL 1 1 1 -0.68 0.91
TPH 0.99 1 1 -0.72 0.88
ACY -0.61 -0.68 -0.72 1 -0.31
AOX 0.94 0.91 0.88 -0.31 1
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