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Abstract

Background and Objectives: Papaver plants from the poppy family are among the famous
medicinal plants that have always been the focus of the pharmaceutical and medical industries
due to the production of morphine alkaloids and isoquinoline alkaloids with antimicrobial
effects. A wide variety of Papaver species can be seenin the pastures and mountains of
Kurdistan  province. In  this research, the methanolic extracts prepared from
four Papaver species were investigated about the amount of morphinan alkaloids produced and
the antimicrobial effects on the growth of microorganisms in laboratory conditions.
Methodology: Four Papver species including P. glaucum, P. fugax, P. argemone, and P.
bracteatum were collected twice from their natural habitats in Kurdistan province in spring and
were identified based on morphological characteristics under the supervision of a botanist of the
province's agricultural and natural resources research center. In order to extract alkaloids, aerial
parts, and roots were dried and powdered in the shade. Extracts were prepared by adding
methanol and chloroform solvents in a ratio of 1 to 4 to the resulting powders of plants. The
amount of morphine, codeine, thebaine, and papaverine alkaloids present in each of the samples
was measured separately using high performance liquid chromatography (HPLC). Also, the
antimicrobial effects of extracts against Gram-positive bacteria, Bacillus subtilis,
Staphylococcus aureus, Streptococcus pyogenes, and gram-negative bacteria, Pseudomonas
aeruginosa, Salmonella typhi, Escherichia coli were investigated. The pathogenicity was
evaluated by measuring the growth halo, determining the minimum inhibitory concentration
(MIC) and the minimum lethal concentration (MBC), using the tube dilution method.
Results: The production of morphine alkaloids in all of the studied species was confirmed by
HPLC. The amount of morphine as the dominant alkaloid among the four studied species varied
from 4.21 to 21.33 mg/g dry weight. The highest amount of morphine (21.33 mg/g) was
observed in P. bracteatum extract and the highest amount of thebaine and codeine (8.67 and 1.8
mg/g) was observed in P. fugax extract. The observation of non-growth aura against
Pseudomonas aeruginosa and Staphylococcus aureus bacteria confirmed the antimicrobial
effects of the investigated plant extracts. The detected amounts of minimum inhibitory
concentration against the gram-positive and gram negative bacteria varied from 25 to 100
mg/ml and minimum lethal concentration was just observed against Escherichia coli. P.
bracteatum plant extract showed the highest inhibitory effect against E. coli bacteria with a
minimum inhibitory concentration of 25 mg/ml and a minimum lethal concentration of
50 mg/ml.
Conclusion: By examining the results, it was found that the studied Papaver species produce
significant amounts and ranges of morphine alkaloids, which designates these natural species'

(http://creativecommons.org/licenses/by/4.0), which permits unrestricted use, distribution, and reproduction in any medium,

Copyright: © 2024 by the authors. This is an open access, peer-reviewed article published by Research Institute of Forests
@ @ and Rangelands (http://ijmapr.areeo.ac.ir/) and distributed under the terms of the Creative Commons Attribution License
BY
provided the original author and source are credited.


http://ijmapr.areeo.ac.ir/
http://creativecommons.org/licenses/by/4.0
mailto:b.bahramnejad@uok.ac.ir

Yoy Ynj\..;..i‘f~,\l_?‘o\ﬂljjauj@j)bo\.b\,fc»ufj;ﬁuu@’

genetic and medicinal value for further studies. In addition, the extract of these plants showed
antimicrobial effects against the reference strains of gram-positive and gram-negative
pathogenic bacteria used in this research. Therefore, itis suggested that more studies be
conducted in the field of separation and separation of the metabolites of these plants and the

investigation of their antimicrobial effects in subsequent studies to achieve effective and novel
antimicrobial compounds and drugs.

Keywords: Alkaloids, Papaver, minimum bactericidal concentration, minimum inhibitory
concentration, morphinan, HPLC.
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Table 1. Information on Papaver spp. samples gathered from some Iran regions

Species iy, Pg,';ri?eir(‘:ountry) LOf(‘gi,t,;‘de La(:c_ify)de HKS herbarium number
Papaver argemone Sanandaj, Kurdistan, Iran 46°58' 42 35°18' 22 11713
Papaver bracteatum Divandarreh, Kurdistan, Iran 46°48'47 35°33'57 8931
Papaver fugax Sanandaj, Kurdistan, Iran 46°58' 42 35°18' 22 6259
Papaver glaucum Salavat Abad, Kurdistan, Iran 47°07' 24 35°16' 43 10086

HKS herbarium in Kurdistan Agricultural and Natural Resources Research and Education Center
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Table 2. Bacteria used in the present study

Species Standard number

Reaction GRAM

Bacillus subtilis
Escherichia coli
Pseudomonas aeruginosa
Salmonella typhi
Staphylococcus aureus
Streptococcus pyogenes

PTCC1159
PTCC1399
PTCC1181
PTCC1609
PTCC118
PTCC1447

Gram-positive
Gram-negative
Gram-negative
Gram-negative
Gram-positive
Gram-positive
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Table 3. Alkaloids content of methanol-chloroform extracts obtained from combined different dry plant parts
(root + stem + leaf + flower + capsule) of four Papaver species
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Figure 1. Chromatograph diagram of used standards and different alkaloids in four Papaver species
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Figure 2. Antibacterial effects of methanol-chloroform extracts obtained from combined different dry plant
parts (root + stem + leaf + flower + capsule) of four Papaver species through growth inhibition halo of

Pseudomonas aeruginosa (a) and Staphylococcus aureus (b); ¢ and d: growth medium without extract
On petri dishes: Papaver glaucum (D), P. argemone (C), P. bracteatum (B), P. fugax (A)
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Table 4. ANOVA of antibacterial effects of methanol-chloroform extracts obtained from combined different dry
plant parts (root + stem + leaf + flower + capsule) of four Papaver species through bacterium growth inhibition

halo
M.S.
S.O.V. d.f. Rate of Staphylococcus aureus Rate of Pseudomonas aeruginosa
growth inhibition growth inhibition
Papaver species 4 44.8806™ 110.029™
Experimental error 10 0.0526 0.230
C.V. (%) - 8.176 4.638

**: significant at 1% probability level
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Figure 3. Antibacterial activity of methanol-chloroform extracts obtained from combined different dry plant
parts (root + stem + leaf + flower + capsule) of four Papaver species against Pseudomonas aeruginosa
Means with common letters are in the same statistical group at 5% probability level (LSD test).

Control: without extract
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Figure 4. Antibacterial activity of methanol-chloroform extracts obtained from combined different dry plant
parts (root + stem + leaf + flower + capsule) of four Papaver species against Staphylococcus aureus
Means with common letters are in the same statistical group at 5% probability level (LSD test).

Control: without extract
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Table 5. MIC and MBC values of methanol-chloroform extracts obtained from combined different dry plant
parts (root + stem + leaf + flower + capsule) of four Papaver species in tube dilution method on target bacteria

P. argemone P. bracteatum P. fugax P. glaucum

Bacterium MIC MBC MIC MBC MIC MBC MIC MBC
mg mi-t mg mit mg mit mg ml-

Bacillus subtilis 100 - 50 - - - 100
Escherichia coli 100 - 25 50 100 - 50
Pseudomonas aeruginosa 100 - 50 - 100 - 100
Salmonella typhi - - 100 - - - 50
Staphylococcus aureus 100 - 100 - - - 100
Streptococcus pyogenes - - 50 - 100 - 100
MIC: Minimum inhibitory concentration, MBC: Minimum bactericidal concentration
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