‘ (. J GSC Biological and Pharmaceutical Sciences

: eISSN: 2581-3250 CODEN (USA): GBPSC2
iy i Cross Ref DOI: 10.30574/gscbps

Journal homepage: https://gsconlinepress.com/journals/gscbps/

ONLINE PRESS

(RESEARCH ARTICLE) W) Check for updates

Loeselia mexicana: Antioxidant and antimicrobial properties by Soxhlet differential
extraction

Soto-Ortiz Saraluz !, Lopez-Castillo Guiee N 1, Victorino Alatriste 2, Marin-Torres |. Lucina 3, Morales-Sandoval
I. Paulina 3 4 and Carrasco-Carballo Alan 1.4~

1 Laboratory of Elucidation and Synthesis in Organic Chemistry, Science Institute, BUAP, C.P. 72570, Puebla, Pue., Mexico.
2 Neuroendocrinology Laboratory, FCQ, BUAP, C.P. 72570, Puebla, Pue., Mexico.

3 Herbarium and University Botanical Garden, BUAP, C.P. 72570, Puebla, Pue, México.

4Science Institute, BUAP, C.P. 72570, Puebla, Pue, México.

GSC Biological and Pharmaceutical Sciences, 2023, 23(02), 115-120
Publication history: Received on 09 April 2023; revised on 15 May 2023; accepted on 18 May 2023

Article DOI: https://doi.org/10.30574/gscbps.2023.23.2.0196

Abstract

Loeselia mexicana or “Espinosilla” commonly known in Mexico is a plant with a great diversity of traditional medicinal
uses, especially as an aid in the treatment of superficial wounds, however, said use lacks a scientific basis beyond
ethnobotany, so studies of differential extraction that allowed to separate the secondary metabolites according to their
polarity to carry out antioxidant tests, associated with the healing process and antimicrobial, associated with avoiding
wound infection. The antioxidant potential is divided into two polarities with better results for those extracted by
Ethanol (59.38% DPPH and 456.7 mg/kg Folin) and ethyl acetate (63.83% DPPH and 340.1 mg/kg Folin), indicating
that both oily and alcoholic has metabolites that prevent skin oxidation; coinciding with the best inhibition halos in
Gram negative bacteria. The use of medicinal plants in a traditional way cannot be stopped without affecting the
traditions of the Mexican peoples and the world, however, with studies of differential extraction and evaluation of
biological activity, it allows to establish scientific bases for its use and to continue to standardize it.
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1. Introduction

The use of medicinal plants in world culture widely distributed, given the accessibility of these and the traditions that
each culture (1). Mexico as a megadiverse country in species of the plant kingdom has used this diversity for medicinal
purposes, from imported species as well as endemic species; this last group is of particular interest since they have been
little studied and although they have reported traditional uses, they lack investigations in scientific reports (2,3).
Loeselia mexicana (Figure 1) is a clear example of this, it is a plant belonging to the Polemoniaceae family, which grows
as small shrubs with erect stems that can be simple or branched (4). Its geographical distribution ranges from
southwestern Texas to the state of Chiapas. L. mexicana has been attributed properties for shamanic rituals as well as
medicinal and cosmetic properties (5,6), with respect to the latter they have been focused on the treatment of diarrhea,
fever, dandruff and in turn as an aid in hair care, being consumed both orally (infusions and tinctures) and topical
(creams and plasters) (7).

The association with respiratory, gastrointestinal, and topical pathologies associates the antimicrobial use of L.
mexicana, since these pathologies are mainly responses to a bacterial infection such as A. baumanni (8), S. aureus (9-
12), E. coli (13,14), E. fecalis (9,15-17), S. saprophyticus (18-20), S. typhimurium (21), E. Coli BLEE (14,22), M. morganii
(23), among others, being necessary to establish if there is an antimicrobial effect. While topical use as a healing agent
is associated with antioxidant effects to reduce the oxidative process (24), the other interesting study approach is to
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establish a correlation between the traditional uses of L. mexicana and a scientific basis, for which differential extraction
studies allow establishing what type of metabolites are associated with biological activity and choose the appropriate
extraction method.

Figure 1 Loeselia mexicana and traditional uses

2. Material and methods

2.1. Material
Fresh samples of L. mexicana were collected in the botanical garden of the Benemérita Universidad Auténoma de Puebla,
to perform the extraction of its active compounds by means of a Soxhlet extractor.

2.2. Methods

2.2.1. Differential extraction by Soxhlet.

30.0 g of dry plant were put in a Soxhlet extraction equipment, with 150 mL of solvent (hexane, ethyl ether, ethyl acetate,
dichloromethane, acetone, ethanol, methanol and water) in sequence for 3 h each one, then all the solvent was removed,
and a stock solution is prepared at 1 mg/ml.

2.2.2. Total phenol content

150 uL of each extract diluted in 2250 uL of distilled water were used. Once the solution was homogenized, 150 uL of
Folin-Ciocalteau reagent was added and 450 uL of 20% Na2COz was added and placed in incubation in the absence of
light for 2 h. At the end of the time, its absorbance at 760 nm is determined and by linear regression the result is
expressed in mg of gallic acid per g of plant material (25). Gallic acid was used as controls at a defined concentration
and in accordance with reports in the literature.

2.2.3. DPPH radical inhibition assay

1 mL of the stock solution diluted in 1 mL of methanol was used, then 1 mL of the DPPH free radical solution was added,
it was homogenized and left to incubate isolated from light for 60 minutes (26). Express the result as a percentage of
inhibition as reported and gallic acid (0.4836 mg/mL) were used as control.

2.2.4. Antimicrobial activity

The inhibition halo technique was used, culturing each of the bacteria in LB agar medium at 37 °C, with a filter paper
disc with 8 uL of the extract in mother solution for 24 h to proceed to determine the inhibition halos (27,28). The result
is expressed in mm and standard penicillin 10 mg antibiotic sensidiscs were used as a control.

2.3. Statistical Analysis

The extraction data, DPPH radical scavening, total phenol content and inhibition halos were statistically analyzed by
ANOVA post-Tuckey test in Minitab 18.0 software and the results are expressed in means with letter assignment to
identify statistically different groups for p<0.05 (29).

116



GSC Biological and Pharmaceutical Sciences, 2023, 23(02), 115-120

3. Results and discussion

3.1. Differential extraction

The use of medicinal plants such as L. Mexicana culture is very diverse, however, many times the use of this is incorrect,
even generating even serious poisoning, or in the best of cases the beneficial effect is not observed, the latter mainly
associated with a bad extraction of the secondary metabolites with the biological activity, for which it is necessary to
carry out a differential extraction increasing the polarity of the solvent to separate these metabolites and associate if
the activity is independent of the extraction technique or a particular extract must be used to obtain a health benefit.
Table 1 shows the results of the differential extraction in Soxhlet equipment, obtaining a low percentage in general, this
indicates that the content of secondary metabolites in the plant matrix is low, however, there is a trend towards a higher
content in polar than non-polar solvents.

Table 1 Solvent extraction percentage used by differential extraction in Soxhlet

Solvent Dielectric constant (D) | Extract!

Hexane 1.9 1.5088+0.6889
Ethyl ether 4.3 16.1958+8.1801
Ethyl acetate | 6.0 23.7221+6.3116
DCM 9.1 4.1688+1.2083
Acetone 20.6 20.9160+6.2301
Ethanol 22.4 22.0329+8.6376
Methanol 32.6 14.7662+ 8.7449
Water 79.7 -

1Results expressed as mg of extract/g of plant.

The most suitable method for extraction is through aqueous or alcoholic extractions in traditional use, although this is
only in terms of quantity, given that in terms of biological activity this does not always have a direct relationship,
therefore the effect on the antioxidant property, related to the healing process, and the antibacterial activity, was
studied to relate the use of this medicinal plant to the treatment of superficial wounds to reduce the risk of infection
and improve the healing process.

3.2. Antioxidant properties

Table 2 Antioxidant activity by differential extract at 1.0 mg/mL

Solvent

Dielectric constant (D)

DPPH!

Folin-Ciocalteau?

Hexane

1.9

69.05+£0.002 | 3.4+0.00d

Ethyl ether 4.3

46.94+1.64bc | 84.2 + 2.064

Ethyl acetate | 6.0

63.83+3.062

340.1 £170.51b

DCM 9.1 52.53+2.142 | 39.7 + 0.704
Acetone 20.6 47.39+3.76bc | 224.8 + 47.30¢
Ethanol 22.4 59.38+4.512 | 456.7 £ 48.51a
Methanol 32.6 57.34+4.632» | 19.1 + 0.804
Water 79.7 29.64+0.08¢ | 31.6+3.104

1Results expressed as % free radical inhibition; 2Results expressed as mg gallic acid equivalent/kg of plant; 2-d. Mean values in the same column with
different letter are significantly different (p<0.05 Anova post Tukey)

In table 2 we can observe the antioxidant properties of the extracts prepared at 0.1 g/mL, in the case of the inhibitory
activity of the DPPH radical, an activity of the same level is presented for the extracts evaluated, obtaining the highest
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levels for the extracts in ethyl acetate, hexane and ethanol, indicating that the feasibility of capturing free radicals is not
dependent on polarity if we analyze at the same concentration, although in relation to the weight obtained, the extract
in ethanol and ethyl acetate is of greater interest since have a high extraction ratio with high antioxidant capacity.

For the Folin test that quantifies total phenols, the extracts in acetone, ethyl acetate and ethanol have better results,
indicating that the resulting phenols in these extracts are glycosylated given the polarity of acetone and ethanol, while
those found in free form are extracted in ethyl acetate, however ethyl acetate and acetone extractions are not very
popular in traditional medicine, indicating that the most feasible is the use of alcoholic extracts to take advantage of
their antioxidant potential.

3.3. Antimicrobial activity

The antimicrobial evaluation (Table 3) was studied with Gram-negative and Gram-positive bacteria found in the
environment and with mainly skin and airborne infection, denoting results for groups of bacteria. In the case of the
extracts in hexane only in S. saprophyticus a minimal effect was presented, since in the rest of the bacteria no inhibition
halo was observed. In the extracts prepared in ethyl ether, ethyl acetate, DCM and acetone, increasing the polarity
increases the inhibition in most bacteria, this is associated with the increase in substances such as flavonoids, terpenoids
and steroids in the extracts, with the exception of A. baumanii and M. morganii where the extract in ethyl acetate is the
one that presents a greater halo of inhibition indicating a correlation between the flavonoids present in this extract and
the antimicrobial activity.

Table 3 Halo inhibition (mm) at bacteria by extract at 1 mg/mL

Gram + + + - - - - -
Bacteria/Solvent | E. S. S. S. A. M. E.coli |E. coli
faecalis | typhimurium | aureus |saprophyticus | baumanii | morganii BLEE

Hexane 0.00002 | 0.00002 0.0000> | 0.0667" 0.00002 0.0000> | 0.00002 | 0.00002
Ethyl ether 0.00002 | 0.06672 0.0000> | 0.0000 0.33332 0.2333a> | 0.03332|0.30002
Ethyl acetate 0.50002 |0.23332 0.53332 | 0.2333ab 0.60002 0.73332 0.33332 | 0.46672
DCM 0.10002 | 0.03332 0.10002> | 0.0667" 0.03332 0.30002> | 0.13332|0.00002
Acetone 0.50002 |0.53332 0.26672b | 0.1333ab 0.66672 0.56672> |0.83332|0.16672
Ethanol 0.13332 | 0.40002 0.26672> | 0.0667" 0.63332 0.43332> | 0.40002 | 0.46672
Methanol 0.56672 | 0.26672 0.26672b | 0.2333ab 0.33332 0.33332> | 0.30002 | 0.36672
Water 0.26672 | 0.33332 0.20002> | 0.70002 0.53332 0.43332> | 0.16672|0.70002

abMean values in the same column with different letter are significantly different (p<0.05 Anova post Tukey)

In contrast for polar solvents from ethanol to water the growth inhibitory effect is very dispersed. In the case of ethanol
in S. typhimurium, E. coli, E. coli BLEE, M. morganii and A. baumanii present significantly higher halos. In contrast, the
aqueous extract has a higher effect on S. saprophyticus, A. baumanii and E. coli BLEE only, while methanol has an effect
at the same level on all except E. fecalis, which is slightly higher. Demonstrating that the antimicrobial activity is
dependent on the extract used to isolate the secondary metabolites.

4, Conclusion

The great potential of the fractions of secondary metabolites, obtained from their polarities, as antioxidants and
antimicrobials with a wide field of application due to their activity on gram negative and positive bacteria, for which the
fractions of greater polarity such as those obtained with ethanol and acetone present the best performance from the
extraction as well as in the evaluation as inhibitors of free radicals, the total content of phenols and their effects on
bacterial strains, as well as in less polar solvents such as ethyl acetate, allowing to support the potential medicine of the
endemic plants of each country.
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