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Introduction

Medicinal plants are used in all civilizations and cultures and are one of the most essential defensive lines to
protect human health and fight human diseases in the world. From the distant past to now, plants have long been
considered a source of renewable medicines.Perilla (Perilla frutescens var. crispa)is an annual plant native to East
Asia, which is used as a medicinal plant due to the presence of active metabolites, especially rosmarinic acid. The
medicinal organs used in this plant are its leaves and flowering branches. Growth, drug yield, as well as quantity and
quality of secondary metabolites of medicinal plants are affected by ecological factors. The present study was
conducted to evaluate the agro-morphological and phytochemical traits of Purple Perilla grown in three different
locations of Sari, Rasht, and north of Tehran.

Materials and Methods

The experiment was conducted as a completely randomized design (CRD) with three replications. Purple Perilla
was planted as seedlings in early spring in the trial field with a density of 25x50 cm (inter-plant space x inter-row
space) in three locations including Sari, Rasht, and north of Tehran in 2018. Plants were harvested at the flowering
stage in late September. Argo-morphological and phytochemical traits including plant height, inflorescence length,
number of branches, stem diameter, internode length, leaf length, leaf width, plant fresh weight, stem fresh weight,
leaf fresh weight, flowers fresh weight, plant dry weight, leaf dry weight, flower dry weight, total phenolics, and
flavonoids as well as rosmarinic acid content were measured. The total phenolic contents of extracts of Perilla plants
were determined according to the method of Ciocalteus Reagent (FCR) Folinthe aluminum chloride method was
used for the determination of the total flavonoid content of the extracts. The rosmarinic acid content was estimated
with the method HPLC. Data sets were subjected to variance analysis using SPSS statistical software (version 19).
Also, Duncan’s multiple range test was used to compare treatment means at p<0.05.

Results and Discussion
Results of variance analysis showed that almost all morphological traits (except stem fresh weight, plant dry
weight, and plant fresh weight) and all phytochemical traits were significantly (p<0.05) influenced by locations.
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Mean comparisons of the effect of different locations for morphological traits showed that the maximum plant
height (137.67 cm), leaf length (15.28 cm), fresh weight of leaf (108.3 g), dry weight of leaf (41.63 g) were
observed in Sari, while the minimum plant height (87.34 cm), leaf length (10.8 cm), fresh weight of leaf (69.74 g),
dry weight of leaf (26.13 g) were detected in the north of Tehran. The Rasht had the highest flower fresh weight,
flower dry weight, and the number of branches with an average of 108.67 g, 25.99 g, and 33, respectively. The
lowest flower fresh weight, flower dry weight, and the number of branches were observed in the north of Tehran
with an average of 47.07, 12.71, and 22 g, respectively. The results revealed that the highest internode length,
inflorescence length, and leaf width belonged to the Sari with an average of 9.12, 13.17, and 98.8 mm, respectively,
while the Rasht had the lowest internode length, inflorescence length, and leaf width with an average of 6.28, 9.8,
and 6.97 mm, respectively. Also, the maximum and minimum stem diameter were observed in the north of Tehran
and Sari (8.95 and 7.65 mm), respectively. Mean comparisons of the effect of different locations for phytochemical
traits showed that the maximum total phenolic contents and rosmarinic acid produced in the Rasht with an average
of 49.03 and 52.20 (mg/g dry matter), respectively, while the Sari had the maximum flavonoids content (14.8 mg/g
dry matter).

Conclusion
Drug yield (leaf and flower fraction) of the plants grown in Sari, Rasht, and north of Tehran was 41.63, 32.05,
26.13 and 12.71, 25.99, 18.47, respectively The highest total phenolics (49.027 mg/ g dry matter) and rosmarinic
acid content (46.99 mg/ g dry matter) were observed in Rasht region, while the highest total flavonoids were
observed in Sari (14.8 mg/ g dry matter). In terms of agro-morphological and phytochemical traits, Sari and Rasht
were suitable places for the growth of purple perilla.

Keywords: Medicinal plant, Rosmarinic acid, Total phenolic and flavonoids, Essential oil.
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Table 3- Mean comparison of some morphologic traits in different regions
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S o cm  697+03a 55240.16b  5.92+0.36 b
Leaf width
Srdi Cm 15.28+0.4 a 11.54+0.3 b 10.8£0.71b
Leaf length
©95 0% g  22043+3537a 293.93:1832a 200.12+19.05a
Plant fresh weight
o 099 g 64.41+15.9 a 65.56+11.3 a 63.23+9.26 a
Stem fresh weight
S 0¥ g 108.30+15.38a  78.32+6.59 b 69.74+95.9 b
Leaf fresh weight
S5 s . g 470748.7b  108.67+1147a 74.08+11.77b
Flower fresh weight
C9 S 09 g 73.9+7.6a 81.324553a  60.88+31.6a
Plant dry weight
BRI P iy e i 33.05+4.92a  33.18+356a  29.79+2.96 a
Plant fresh weight to plant dry weight ration
Sr SIS s g  4163:28la  32.05£314b  26.13+2.83b
Leaf dry weight
g § I
S )9 g 12.71+b2.76 25.99+2.43 a 18.47+2.56 ab

Flower dry weight
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Mean values with the same letters are not significant in 5% level according to the Duncan test.
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Table 4- Analysis of variance of phytochemical traits in different regions

ol @33 4y ©layo (eSSl 12 (o e
Traits d.f Mean squares F Sig.
L 2 39.566 181.23 0.000*
Total phenol
J5 g 2 11.202 65.85 0.000%
Total flavonoid
el Sz lel) 2 415.990 91.44 0.000*

Rosmarinic acid

Sl oy 9 S Jloint pdaw p3 )y pme BMS e g ¢ e OS] pas NS
* ** and, ns: a significant in the levle 5 and 1 percent and Non-significant, respectively.
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Fig. 1- Effete of different areas on phytochemical traits in Perilla frutescence
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