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Abstract

Introduction

Hypericum perforatum L. is one of the most important species of the genus Hypericum. This plant
is a perennial herbaceous plant with great adaptation ability. Therefore, St John's Wort can be
found widespread throughout the country from sea side levels to 2000m altitude. It is also one of
the most important medicinal plants in the world due to its various positive and well-known
medicinal properties, especially in the treatment of depression. Hypericin and Hyperforin are
known as the main bioactive compounds of this medicinal plant. Due to the high dispersion of
Hypericum plants in Iran, this experiment was conducted to evaluate 15 populations of
Hypericum plants at flowering stage using morphological and biochemical properties in order to
indicate the best metabolite producing population.

Materials and Methods

Plant materials were selected randomly at full flowering stage from 15 different populations at full
bloom in different provinces during summer 2017. Morphological features such as height of
plant, number of flower stalk, length of flower stalk, number of non-flower bearing stems,
number of flowers, height of the lowest and the highest leaf were evaluated. Plant materials were
then dried at room temperature and kept in dark for analysis. Leaf and petals were ground and
extraction was conducted by methanol. Hypericin and Hyperforin content of leaves and flowers
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were evaluated by HPLC equipped with DAD detector. Antioxidant activity of leaves and flowers
of Hypericum samples were evaluated by DPPH scavenging assay. Phenol content was evaluated
by Folin-Ciocalteu (F-C) reaction. Total flavonoid content determination was also conducted by
a spectrophotometric assay based on aluminium complex formation.

Results and Discussion

The results showed that there was a significant difference between different populations in terms
of morphological traits. The highest aerial part height was seen in ‘Khoramabad’ population with
a value of 92.44 cm. ‘Nahavand’ population had the shortest height with a value of 49.55 cm. The
largest number of flower stalk was seen in ‘Sarpol Zahab’ population with 16.48 flower stalks.
This was while ‘Firoozkouh’ population had the least number of flower stalks. ‘Sijan” population
had the most non-flower bearing stems, while ‘Shazand’ had the least number of non-flower
bearing stems. There was a significant difference between antioxidant activity in leaf and flowers
of the studied populations. The highest antioxidant activity was observed in ‘Borojerd’
population. Total Phenol content and flavonoids also differed not only among populations, but
also between leaf and flower. ‘Sarpol Zahab’ had the highest total Phenol content in between the
studied populations. This was while ‘Nahavand’ population had the highest flavonoid content.
The results also revealed that the flowers had the highest levels of Hypericin and Hyperforin
compared to leaves. The levels of Hyperforin in both organs were significantly higher than
Hypericin in all studied populations.

Conclusion

In general, it can be concluded that there is a high variation among different populations and this
variation can be used to identify populations with high yields and high levels of effective
substances in breeding programs.

Keywords: Flavonoids, Hyperforin, Hypericin, St John's Wort, Total phenol
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Table 1. Origin and geographical coordination of collected Hypericum populations from various parts of

Iran

No. District name Latitude Longitude Altitude
1 Tehran (Damavand) 52.4 35.43 2067
2 Tehran (Firozkouh) 52.46 35.45 1938
3 Alborz (Karaj) 50.58 35.49 1312
4 Alborz (Taleghan) 50.46 36.10 1809
5 Alborz (Sijan) 51.08 35.55 2095
6 Lorestan (Boroujerd) 48.45 38.53 1752
7 Lorestan (Khoramabad) 48.21 33.29 1188
8 Khorasan (Nishabour) 58.47 36.12 1198
9 Hamedan (Nahavand) 48.22 34.11 1661
10 Hamedan (Hamedan) 48.30 34.47 1818
11 Markazi (Shazand) 49.29 33.55 1904
12 Mazandaran (Nour) 51.58 36.32 81
13 Mazandaran (Kalardasht) 51.90 36.30 1201
14 Kermanshah (Sarpo-Zahab) 54.52 34.27 556
15 Charmahal Bakhtiyari (Farsan) 50.33 32.15 2036
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Table 2. Morphological traits studied in various Hypericum populations

. Number of Highest

I Plant height Number of Number of : Flower stalk
D Al leaf heigh

Istrict name (cm) flower stalk bgacl)rr:ngogtv:r;s flowers ea(mre:? t length (mm)
Tehran (Damavand) 87.34® 11.24% 8.17%¢ 39.21° 9.11® 5.15b¢
Tehran (Firozkouh) 54,19¢ 7.11° 9.54% 41.14*  10.61*®  6.21%
Alborz (Karaj) 71.56% 10.36% 13.12% 50.35° 8.32® 7.4%
Alborz (Taleghan) 65.14%¢ 9.26% 10.72% 48.82b 12.742 5.33bc
Alborz (Sijan) 75.23%  8.17b* 13.29° 72.51%  8.19% 6.14b
Lorestan (Boroujerd) 78.63%¢ 9.91° 8.730 48.03>  5.39° 5.220¢
Lorestan (Khoramabad) 92.442 10.16° 10.64% 39.94b¢ 9 .54% 5.44bc
Khorasan (Nishabour) 82.47%® 13.45% 9.18% 49.36°  10.48®  7.30%
Hamedan (Nahavand) 49.55°¢ 13.25%® 8.320¢ 92,238 9.11%® 6.25%
Hamedan (Hamedan) 80.36%® 8.18bc 10.71% 40.34%¢  9.46%® 7.55%
Markazi (Shazand) 86.53%® 15.65? 5.32¢ 72.18% 1227  4.19°
Mazandaran (Nour) 56.77% 10.44% 7.25b¢ 43.40b° 10.72% 7.828
Mazandaran (Kalardasht) 76.39¢ 13.66% 7.69% 87.16%®  12.37%  7.64%®
Kermanshah (Sarpo-e-Zahab) 90.11%® 16.482 6.79b¢ 41.29b 875 6.92%
Charmahal Bakhtiyari (Farsan)  73.68* 7.61% 9.69% 64.83%  12.65° 7.35%

Means with similar letters in a column are not significantly different at probability level of 5 % using DMR test.
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Figure 1. a) Methanol extraction efficiency, b) antioxidant 1C50 capacity, c) total phenol
content and d) flavonoids content in flowers and leaves of various studied Hypericum
perforatum populations (means with similar letters are not significantly different at 5%
probability level using DMR test)
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Figure 2. Hyperforin (a) and Hypericin (b) content in flowers and leaves of various studied Hypericum
perforatum populations (means with similar letters are not significantly different at 5% probability
level using DMR test)
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