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Abstract

Background and Objective: Viola odorata L. and Hymenocrater longiflorus Benth., two
wild medicinal plants from the Kosalan region of Kurdistan Province, are recognized for their
promising health-related effects. Viola is the largest genus in the Violaceae family, with 30 out
of its 525-600 species identified in Iran. V. odorata (sweet violet) is widely used in the perfume
industry and contains secondary metabolites with anti-inflammatory, sedative, detoxifying, and
antiviral properties. Its various plant parts are known for medicinal uses, and local ecotypes
have been documented. Hymenocrater, from the Lamiaceae family, includes 24 species found in
Iran and neighboring countries; nine are reported in Iran, and H. longiflorus has ornamental and
medicinal properties. Located in northwestern Iran, including Kosalan, H. longiflorus has no
dedicated medicinal studies, although the genus exhibits sedative, anti-inflammatory,
antispasmodic, and antipyretic activities. Both families are valued for their high antioxidant and
phenolic content, driving pharmaceutical interest. This study focuses on assessing the
antioxidant capacity, phenolic and flavonoid composition, and antibacterial properties of flower
and leaf methanolic extracts from both plants, to highlight their medicinal potential.
Methodology: Plant samples were collected from the Kosalan region, and herbarium samples
were prepared. Extraction from the aerial parts (flowers and leaves) was performed using
methanol as a solvent. Antioxidant capacity was measured using the Ferric Reducing
Antioxidant Power (FRAP) method and DPPH radical activity at different extract
concentrations. Additionally, phenolic content was measured using the Folin-Ciocalteu method,
and flavonoid content was assessed using the aluminum chloride colorimetric method. The
antibacterial properties of the samples were evaluated using disk diffusion and tube dilution
methods against Gram-positive and Gram-negative bacterial strains.
Results: According to the results, the flowers of H. longiflorus exhibited the highest reducing
power and free radical inhibition (ICso = 851.4 pg.ml?) compared to the standard Trolox (ICso =
612.35 pg.ml?). The leaves of V. odorata contained the highest amount of flavonoids, with
58.21 mg of quercetin per gram of dry extract, while the flowers of this species had the lowest
amount of flavonoids (3.37 mg QE/EX). The phenolic content of the samples ranged from 30 to
33 mg of gallic acid per gram of extract. Antimicrobial tests indicated that the flower extract of
V. odorata had no effect on the proliferation of the strains, but its leaves created a 7 mm zone of
inhibition at a concentration of 200 pg/mL against E. coli. The leaves of H. longiflorus
exhibited a significant inhibitory effect only on S. aureus, while its flowers demonstrated
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inhibition against S. aureus at all concentrations tested (18 mm). This species also inhibited the
growth of E. coli at a concentration of 200 pg.ml* (13 mm). Results from the tube dilution tests
indicated a MIC of 25 pg.ml* and MBC of 50 pg.ml? for the flowers and leaves of H.
longiflorus against S. aureus, and a MIC of 200 pg.ml-1 for E. coli. The flower extract of V.
odorata was ineffective against both strains, while its leaf extract confirmed a MIC of 200
pag/ml. The results of this test were consistent with the antibiogram test. GC analysis confirmed
the presence of terpenoids, sesquiterpenoids, alkaloids, sugars, and esters in these species,
suggesting potential antidiabetic and anticancer properties.

Conclusion: This study concludes that the flower methanolic extract of H. longiflorous has
significant antioxidant and antimicrobial activities. These findings highlight the potential of this
species as a source of natural antioxidants and antimicrobial agents, which could be utilized in
food preservation, pharmaceuticals, and natural product-based industries. Further research is
required to isolate and identify the specific bioactive compounds responsible for these effects.

Keywords: antioxidant activity, antibacterial effects, DPPH radical scavenging, FRAP assay,
phenolic and flavonoid content.
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Figure 1. Viola odorata (A and B) and Hymenocrater longiflorus (C) in their natural habitats from Kosalan
region, Kurdistan province, Iran
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46°22°49”E
Lamiaceae Hymenocrater Soora halala Gole arvaneh 35°12°51”N UOK-204
longiflorus 46°27°18”E
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Table 2. ANOVA of methanol extracts concentration from Viola odorata and Hymenocrater longiflorous flowers
or leaves effects on extracts reducing power using FRAP method

S.O.V. d.f. M.S.
Plant (P) 3.537"
Extract concentration (E) 5 1.703™
PxE 20 0.141™
Experimental error 60 0.008
C.V. (%) — 4.47

**: significant at p <0.05
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Table 3. ANOVA of methanol extracts concentration from Viola odorata and Hymenocrater longiflorous flowers
or leaves effects on DPPH radical scavenging percentage of extracts

S.O.V. d.f. Mean Square
Plant (P) 4 2015.926**
Extract concentration (E) 4 1554.410**
PxE 16 237.290**
Experimental error 50 0.097
C.V. (%) — 1.44

**: significant at p <0.05
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Figure 2. Means comparison of A: reducing power and B: DPPH radical inhibition percentage of Viloa odorata
and Hymenocrater longiflorus methanol extracts with A: ascorbic acid and B: Trolox
Means with common letters are in the same statistical group at 5% probability level (Tukey test).
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Table 4. Total phenols or flavonoids content, DPPH radical inhibition percentage, and effective ferric reducing
percentage of Viloa odorata and Hymenocrater longiflorus methanol extracts

. 1Cs0 ECso
Total flavonoids
) - Total phenols (mg (Mg.mI™1) (1g
1
Sample (Mg QE.g Sdlg material + GAE.g! dry material + SD) DPPH extract.ml™)
radical FRAP
Hymenocrater longiflorus 11.46+1.12 3334+ 1.13 5083 400
flowers
H. longiflorus leaves 14.91+0.78 30.27+ 0.62 851 1300
Viola odorata flowers 3.37£ 0.64 33.19+1.41 2315 1500
V. odorata leaves 21.58+1.54 33.77+£0.43 5932 1100

QE: quercitin; GAE; Galic acid; DPPH: 2,2-diphenyl-1-picrylhydrazyl; FRAP: Ferric reducing antioxidant power; 1Csy: 50% inhibition concentration;
ECso: 50% effective concentration
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Figure 4. Means comparison of bacterial strains inhibition zone diameter affected by Viloa odorata and
Hymenocrater longiflorus methanol extracts and chloramphenicol



0L b S 4 5 (LS 455 B e a2

) 0305

MBC 5 MIC o5 ¢ 505)
chle Blas 5 ol cdle Jslas mlesl ol s
gl s, pas b base oslas oy a8 xS
S8 e o)y w4 ar g bas ¢Sl
s 2Ulys H. Longiflorus <48 S, 5 JS o lae
slackle s |, S aureus ¢ SU ws, 5 oSS
Aomb gbckle 5o 68 ) a2 81 aoh seml
s s el wzlS B coli apw o5\ 5 SazaS
L SU as, awadly (Yoo pgml?) clale o YL
s Sdas S 55! aslea V. odorata 4,8 .48 )l
s 5 ol anzls bagg 8L iS5 5 i) Sl 5o amo
(Yoo pgmIt) cble o) 5VL s aly asan S
s a4 (0 Jsan) a8 Ll |, S, aureus 4 e 5SS
G ol 03 s e saeslas o SG
ol L 8L 0, Sl L e BB sl sl
H. longiflorus .5 S, 5 IS o)las W 5 s
Sosba wmals ana) al 5o | pss L—w-’ > Shas
st oLl i cnl sl eilisls ams ol Jolos

s

Y ooolet PV ale ol e s aols oS Slides aslilas

i S 22 sl
Sz 5Ll g o) S sl Gse

olas dila glackle 56 nbsl ol s
w90 sl 5 Comlas 5 adlas 5550 Sba

I
I

Staphylococcus aureus , Escherichia coli |, S\
A 5 pm s Copmlim gl Lo ls 25 S 515 ey s 550
aijpae Al b polie )l caS lasme 55 as pus
aslia (Lite J 1S DMSO) 5 (e J8) K s 5551
(P JSa) ol st
slas 851 pae wal cas 4 @l Lol
b ;o beble Ll o V. odorata 8 4 by, s
o) S el saalae LB L 8L 4w g oS
535 M pae Al BB S, aureus cS b 55 58
Yoo pg.mlt ckle s Lm E. coli xS Lams s
oolas ad saalie e e Vo ojlul 4 gaz; pae Al
E. coli s, » Wbedle L s H. longiflorus &S,
oo p S s o) bodle Ll s Ll f\‘@
H. longiflorus |8 .culs SauS . ol S. aureus
VWAl Yoo pgmlt clle s B coli cosS s o
aij pde Al S.aureus Lo 53 53 S sbul (6 e e
Foo o glackle ey a e de s VA AY ks L
@l s ek e o p S8k 00 5 N
e Al alis S8 a4 ¥ S Shsed o sdelwnsay

> Hymenocrater longiflorus , Viola odorata ssai 8 J ke o jlas Sawss cble Blas 5 o ke cbile J5las -0 Jsus

L Y v g

Table 5. Minimum inhibitory concentration and minimum bactericidal concentration of Viloa odorata and
Hymenocrater longiflorus methanol extracts against bacterial strains

Sample Bacterial strain MIC (ug.ml?) MBC (ug.ml?)
V. odorata flowers - -
V. odorata leaves S aureus 200
V. odorata flowers E coli -
V. odorata leaves ’ - -
H. longiflorus flowers 25 50
H. longiflorus leaves S. aureus 25 50
H. longiflorus flowers . 200
. E. coli
H. longiflorus leaves 200
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