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1 Abstract

D. ambrosioides leaves (DaL) are utilized as food spice. DaL infusion is utilized as

antihelminthic in traditional medicine, the extracted essential oil (EO) has been repurposed as

biopesticide, in vitro activities include nematocidal and phytotoxic activities by hydrophillic

compounds from leaves and the roots. As Da might be a good candidate for circular economy,

more potential applications of the essential–oil–less–Da extracts were pursued by applying
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green chemistry based extraction methods.

DaL extracts were prepared by the autoclave method for the sterile–essential–oil–less

aqueous extract (SALAEL–Da), butanol fractionating for saponins extraction (SAP) and

ethanol boiling method for the saponin–free extract (EtOH–Da). Their effects over clinical

isolates of fungi (Candida albicans / CA), gram–negative bacteria (Erwinia carotovora / ErC)

and –positive (Methicillin resistant Staphylococcus aureus USA 300 / MRSA–USA–300).

were explored.

The raw extracts stimulated the bacterial growth of all strains in the pre-screening

phase. SALAEL-DaL (at 25 mg/mL) estimulated ErC growth, reducint its doubling time by

35%, microdilutions of EtOH-DaL (at 180 mg/mL) stimulated the growth of MRSA–USA–300

even in the GEN presence at sub-lethal concentrations (MICGEN=1.75µg/mL). SALAEL-Da

(at 137 mg/mL) inhibited the growth of CA in agar dilutions, and its fraction SAP showed a

moderated fungistatic effect at 100 mg/mL in disk diffusion pre-screening tests. SAP fraction

may partially account for the observed antifungal activity. The essential–oil–less–Da aqueous

extracts analyzed contained bacterial growth stimulating and antifungal components. Further

investigation may lead to commercial opportunities for probiotics and antifungals.

2 Importance

The leaves of D. ambrosioides (Da) are utilized as food spice and its infusion as antihelminthic

in Latin American folk medicine, with a wide variety of in vitro bioactivities reported. The

most studied is Da essential oil (Da–EO) and has been repurposed as insect repellent and

pesticide. Which would leave the extracted plant material as a potential raw material for other

products. Additionally, Da could be an interesting candidate tobe produced at high–scale in

rural communities. The ecofriendly extraction processes yielded an aqueous extract (free of the

EO) that enhances the bacterial growth rate of two bacterial strains, which can eventually be

useful in the probiotics industry. This extract also inhibited the growth of the opportunistic
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fungi Candida albicans, becoming a potential source of new antifungals. Further investigation

may lead to a circular economy of the agroindustry around D. ambrosioides , probiotics and

antifungals, among others.

3 Introduction

D. ambrosioides leaves are utilized in folk medicine around the globe—e.g., Navajo, Mayan,

Peruvian, Indian, Chinese, Moroccan, Egyptian cultures—and as food spice in Latin

America1–7, e.g., Da leaves are added to beans to prevent flatulence8. Da is an ecological

opportunist plant, endemic of Central America, but has been so successfully introduced

worldwide9 that in some countries it is considered a weed.? a is usually co–cultivated in family

gardens in rural communities and sold in local markets for traditional utilization, The EO has

being repurposed from the initial antihelmintic and antiprotozoal ’Baltimore oil’5,10–12 to

applications as biopesticide13–19 and weed control? . A wide variety bioactivities of Da

extracts have been screened7,20,20? –22. The aereal parts have shown antibacterial23–25 and

antifungal22 activities, genotoxicity12 and slight hepatotoxicity26 (in all the studies the extracts

still contained the EO). The EO antimicrobial activities (ascaridole is its main component)27.

MacDonald et al.5 found that the ascaridole–free–aqueous extract is also nematocidal (e.g.,

bioactive hydrophyllic compounds), suggesting that the traditional utilization of D.

ambrosioides infusion as vermifuge appears to be safer than the purified EO. D. ambrosioides

extracts are rich in secondary metabolite families (glucosides, flavonoids, triterpenes, saponins,

alkaloids probably from the piperidine family, among others)7,23,28 with structural elucidation

studies pending for most of them.

The whole Da plant could be exploided under a circular economy29 framework. It can

be envisioned as follows: first, the essential oil is extracted for perfumery or biopesticide

industries, then the produced waste (the extracted plant material) becomes the raw material for

other products (e.g., source of nematocidal agents, antimicrobials, food additives,
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nutraceuticals, biopesticides), and the leftover can become another type of food or organic

fertilizer30. Additionally, due to its eco–adaptability and the potential whole plant explotation,

Da could be an interesting candidate for livelihood diversification in remote

communities28,31–34. In order to pursue the expansion of Da exploitation, it is needed to

determine other properties of its essential oil–less–extracts obtained by green chemistry

extraction processes. Their potential antimicrobial activities against representative gram

negative, gram positive bacteria, and fungi (Erwinia carotovora—ErC, Methicillin Resistant

Staphylococcus aureus USA–300—MRSA–USA–300 and Candida albicans—CA,

respectively) were targeted in this study.

4 Results

All the polar essential oil–less–extracts of D. ambrosioides stimulated the growth of ErC and

MRSA–USA–300 in the pre-screening phase. In the FICI–pre–screening, the ethanolic extract

(EtOH-DaL) stimulated the MRSA–USA–300 growth in the presence of sublethal gentamicin

concentrations (MICGEN=1/75 µg/mL, see Table 1.a.) but did not affect the MICGEN per se.

The ErC growth curve experiments with the sterile–aqueous extracts of D. ambrosioides leaves

(SALAEL–Da) also showed the bacterial growth stimulation effect. In Table 1.b are tabulated

the estimated doubling times (tD) of ErC for different SALAEL–Da concentrations, notice that

tD was reduced by a 35% at the extract concentration of 25 mg/mL, with differentiated and non

linear response to concentration, for instance at 100 mg/mL tD was decelerated .

The SALAEL–Da inhibited the growth of Candida albicans clinical isolate (CA) at the

concentration of 135 mg/mL agar, see Table 2. An alkaloidal saponin fraction (SAP) was

detected by positive Draggendorf’s, hemolysis and foam tests, being extractable with butanol.

The estimated hemolysis index for SAP was of 22,500, while showed moderated fungistatic

activity in the pre–screning phase (˜0.1 mm growth inhibition halum, see Fig. 1.a & b).

The saponin fraction yielded the LC-MS is shown in Fig. 1.c to e, the two MS–full scan
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included show the fraction of two chromatographic peaks are included. The mass-to-molecular

formula analysis showed that among its components is at least one nitrogen, for instance m/z

257.1434 can be related to the molecular formula C5H19N7O5, +3.2 ppm, other potential

candidates also contained nitrogen (in agreement with the positive alkaloids test).

5 Discussion

The extracts were referred as essential–oil–less extracts of D. ambrosioides due to the

extraction processes, by which is expected the original EOs would be removed by heat. Even

though the processes may yield reaction products (e.g., hot hydrolysis could release free

volatile carboxylic acids from their ester forms), autoclave conditions as part of the selected

extraction method are ecofriendly, yields sterile products and can potentially be applied at

industrial level. The bioactive concentrations of all the extracts were in the concentration range

of extracts with medium–to–high potential for containing bioactive components for which

further purification is recommendable35–38.

The EtOH–DaL and SALAEL–Da stimulated the growth of MRSA–USA–300 and ErC

respectively, but the linearity response should be investigated (see Table 1). The fact that

promotes the bacterial growth of gram–positive and –negative makes D. ambrosioides a

potentially attractive material for the probiotics A and biotechnology industries42–45, e.g.,

probiotics based on Lactobacillus sp., a gastrointestinal tract flora component46, ErC strains

EC UV4 for 2,3–butanediol production from corncob47, and Enterobacter cloacae IIT–BT08

for biohydrogen production48.

The CA growth inhibition of the SALAEL-Da might be partially explained by the

alkaloidal saponin(s) presence, but other—unknown—components contributed to its

bioactivity49. The SAP relatively low hemolysis index is a favorable feature for drug

development, for instance as potential vaccine adjuvant50. It should be mentioned the
AA standard definition of probiotics is not available yet, but a definition of probiotics is: live

microorganisms39,40, that are administered in adequate amounts40,41, with an intended therapeutic effect for the
host [(i.e.] probiotics for clinical use [in humans]39,40.
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unexpected physiological estimulation in the agar dilution method is shown Table 2, 25 mg/mL

SALAEL–Da. Usually after 24 hrs, CA would be as a yeast form, but for this case the observed

physiological state would be normally observed after 48 hrs or more. Their effect on bacterial

strains should be explored, even though saponins have not been reported as bacterial growth

stimulants, the potential utilization of saponins as adjuvants of antifungal agents would require

this verification step, among others (e.g., citotoxicity).

Potential future research directions regarding SALAE–Da extracts and its derivatives

as potential microbiology commercial products are: a) extract’s composition and structural

elucidation of isolable compounds, b) antifungal activity, c) effects on fungi development, d)

potential antimicrobial adjuvant of the saponin fraction, e) stimulation of the bacterial growth

rate of both the raw extracts and their fractions in bacteria of industrial interest.

As the probiotics’ market is on the growB 51 requiring the industrial processes

optimization, e.g., by adding bacterial elicitors to the growth medium in order to speed up the

production. Also, the demand of ’smart’ probiotic products —such as cosmetics and skin

medications— may be a commercial trend that might be becoming a need for the public

health40. The repurposing of D. ambrosioides might be part of that emerging market in the

format of a circular and socially responsible economy.

6 Materials and Methods

Materials: Antibacterial agents: gentamicin (GEN, Sigma, 10mg/mL commercial sterile

solution), tetracycline (TET, Merck, 99,9%, solid); GEN Ez stripsR for minimal inhibitory

concentration determination (BioMerieux). Surfactant agents: dodecyl sodium sulfate (SDS,

anionic surfactant, Sigma, 98%, solid), alconox (anionic detergent, Sigma–Alconox Inc.),

saponin (non–ionic surfactant, plant derived, Sigma, 8–25%). Solvents: ultrapurified water

(mqH2O, MilliQ system, resistivity of 18.2 Mohms*cm ), distilled water (dH2O, Salvavidas),

BIt is expected that the global market for probiotics will reach about USD 66 billion by 202451. The probiotics’
market is triggering a set of unique scientific, translational and regulatory challenges52.
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Ethanol 95% (Merck), methanol 98% (Merck), dimethyl sulfoxide (DMSO, Merck, 99.9%),

phosphate buffered solution standard tablets (PBS, Sigma: 0.01 M phosphate buffer, 0.0027 M

potassium chloride and 0.137 M sodium chloride, pH 7.4, at 25 ◦C). Growth mediums

Mueller-Hinton agar and broth (Merck), brain heart infusion agar and broth (Hardy),

Sabouroud agar (Merck), blood agar (Merck) were prepared according to the supplier

recommendations. Strains: Methicillin Resistant Sthapylococcus aureus–USA–300

(MRSA–USA–300), Enterobacter cloacae–TET susceptible, environmental isolate; Erwinia

carotovora–TET susceptible, plant isolate; Candida albicans, clinical isolate.

Extracts: Plant collection and identification: D. ambrosioides was cultivated in the NGO

garden, collected and botanically verified (Voucher 005), shadow dried, and leaves were

separated. Note: the plant was associated to a rust type fungi. Ethanolic extract (EtOH-Da):

About 1kg of plant material was extracted with one gallon of 95% ethanol (Laksochem), boiled

for 45 min, cloth filtrated and hot evaporated under atmospheric pressure. Sterile aqueous

extracts (SALAEL-Da): Each extraction batch consisted of about 1.5 kg in 3L distilled water

distributed in 250 mL erlenmeyers. Standard autoclave conditions for liquid medium were

applied. Extract was cloth filtrated and hot evaporated under atmospheric pressure, stored at

4oC.Notice that the sample was considered as an ascaridol-less extract or that the essential oil

was removed from the sample during the high–pressure and high–temperature extraction

process. Saponin fraction (SAP): 20 g of extracts were exhaustively extracted with butanol

(Merck, 95%), monitored by hemolysis-TLC.

Alkaloids qualitative test: 10 µLof the saponin fraction were tested with the Draggendorf’s

solution53.

Growth curve: Mixtures preparation: for extract related tests, the preparation of BHI broth

was modified, such that the growth medium components were at the manufacturer’s

recommended concentration, after adding the plant extract. 1mL of the seeding bacterial

dilution at 0.5 McFarland was diluted to 100 mL final volume, with growth medium mixture

(GMMx). The expected final UFC would be 1.5 ∗ 106 Former Colony Units / mL GMMx,
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being the bacterial’s physiological at the linear growth phase. Sampling: The bacterial growths

were sampled in one hour intervals, under sterile conditions, taking two 100µLaliquots from

each mixture; they were directly transferred to the plastic cells assigned to each mixture, the

same cell was utilized along the experiment. Concentration was determined at 600 nm.54,55.

FICI pre-screening: The test solution was constituted of 90 µLof MH broth with mixtures

of GEN (at 0, 1/4, 1/2 and 1 MIC as final well concentrations) with ethanolic extract (0, 100, 200

mg/mL, idem before) and were seeded with 10 µLof 106 MRSA–USA–300 dispersion, then

incubated 24 hrs in ELISA plates at 32oC. This was followed by the reincubation of 10 µLof

test solution for additional 24 hrs. Samples were run in duplicate.

Fungistatic activity against Candida albicans: Agar dilution method: The CLSI protocol

for yeast MIC determination by the agar dilution method (ADM)54,56 was followed with several

modification. Sabouroud agar was prepared according to the supplier recommendation, taking

in to account the volume contribution from the dissolved extract as if it was water only. The

controls included were: medium sterility (one plate) and normal growth (triplicate), tests were

run in triplicate. Disk diffusion method 57: Disks of Whatman No. 60 filter paper, 0.5 mm

diameter were utilized.

Hemolysis qualitative tests were performed in blood agar58 and thin layer

chromatography59 methods (for the latter, the blood solution concentration was 10 fold higher).

Spetrophotometry quantification60,61 Controls included were full hemolysis by 10% alconox

solution (final concentration 0.1%), distilled H2O as hypotonic media. Testing extracts at final

concentration range was 0.1–20 mg/mL. The haemolysis percentage50 and hemolysis index

were determined (value of Saponin D concentration for 100% hydrolysis of 2 mL blood)60.

Data analysis: The microbial concentration was transformed to biomass of Former Colony

Units or FCU from OD600
62. Descriptive statistic of the determinations of the minimal

inhibitory concentrations were calculated with Excel v2016, Microsoft Windows software.

Bacterial growth curves were analyzed applying the Gomptertz model for bacterial growth

utilizing Mathematica software48,62–65. All raw data was included in all the analysis, plots of
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the normalized data were prepared by subtracting the absorbance due to the extract’s and

growth medium components. The effect of a given treatment over the doubling time was

classified as significantly different from the normal growth based on the simplified Pocock’s

statistic test66.

LC–MS analysis: Scripps laboratory commercial services were contracted. LC–MS TOF

Agilent 6200 series B.05.0, ESI, positive mode, 175V, 20µLwere injected in a C18 2.1x150mm

column, applying polarity gradient of water–0.1%formic acid and ACN–0.1% formic acid, from

95:5 to 5:95 in 20 min, with a 5 min hold at 5:95, total runtime of 25 min.
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de la reserva de usos múltiples cuenca del lago de Atitlán). Final Report for the project

FODECYT No. 027–2008, 2010; http://glifos.concyt.gob.gt/digital/fodecyt/

fodecyt%202008.27.pdf.

[5] MacDonald, D.; VanCrey, K.; Harrison, P.; Rangachari, P. K.; Rosenfeld, J.;

Warren, C.; Sorger, G. Ascaridole-less infusions of Chenopodium ambrosioides contain

a nematocide(s) that is(are) not toxic to mammalian smooth muscle. J Ethnopharmacol

2004, 92, 215–21, https://www.ncbi.nlm.nih.gov/pubmed/15138003.

[6] Conway, G. A.; Slocum, J. C. Plants used as abortifacients and emmenagogues

by Spanish New Mexicans. J Ethnopharmacol 1979, 3, 241–261,

https://www.ncbi.nlm.nih.gov/pubmed/232204.

[7] Assaidi, A.; Legssyer, A.; Berrichi, A.; Aziz, M.; Mekhfi, H.; Bnouham, M.; Ziyyat, A.

Hypotensive property of Chenopodium ambrosioides in anesthetized normotensive rats. J

Complement Integr Med 2014, 11, 1–7, https://www.ncbi.nlm.nih.gov/pubmed/24552968.

[8] Foster, S.; Duke, J. A. In A field guide to medicinal plants and herbs of Eastern and Central

10

.CC-BY-ND 4.0 International licenseavailable under a 
(which was not certified by peer review) is the author/funder, who has granted bioRxiv a license to display the preprint in perpetuity. It is made 

The copyright holder for this preprintthis version posted February 5, 2020. ; https://doi.org/10.1101/2020.02.04.934885doi: bioRxiv preprint 

https://doi.org/10.1101/2020.02.04.934885
http://creativecommons.org/licenses/by-nd/4.0/


North America, 2nd ed.; Mifflin, H., Ed.; The Peterson Field Guide Series: Boston, 2000;

p 432.

[9] Tropicos NGO, Dysphania ambrosioides (L.) Mosyakin & Clemants; Missouri

Botanical Garden—MOBOT: Missouri, 2017. Accessed Jul 10, 2017;

http://legacy.tropicos.org/name/50215991.

[10] Avila-Blanco, M. E.; Rodriguez, M. G.; Moreno Duque, J. L.; Munoz-Ortega, M.; Ventura-

Juarez, J. Amoebicidal activity of essential oil of Dysphania ambrosioides (L.) Mosyakin

& Clemants in an amoebic liver abscess hamster model. Evid Based Complement Alternat

Med 2014, 2014, 930208, https://www.ncbi.nlm.nih.gov/pubmed/24757495.

[11] Dembitsky, V.; Shkrob, I.; Hanus, L. O. Ascaridole and related peroxides from the genus

Chenopodium. Biomed Pap Med Fac Univ Palacky Olomouc Czech Repub 2008, 152, 209–

215, https://www.ncbi.nlm.nih.gov/pubmed/19219209.

[12] Gadano, A. B.; Gurni, A. A.; Carballo, M. A. Argentine folk medicine:

genotoxic effects of Chenopodiaceae family. J Ethnopharmacol 2006, 103, 246–251,

https://www.ncbi.nlm.nih.gov/pubmed/16219440.

[13] Chougourou, C. D.; Zoclanclounon, Y. A.; Agbaka, A.; Togola, A. Toxicity of two plant

powders as biopesticides in the management of Callosobruchus maculatus F. (Coleoptera:

Chrysomelidae, Bruchinae) on two stored grain legumes. J Appl Biosci 2015, 86, 7900–

7908, https://www.ajol.info/index.php/jab/article/view/115634.

[14] Yu, J.; Liu, L.; Yu, L. Biopesticide and usage method thereof. Patent CN104904761 (A),

2015.

[15] Kouam, M. K.; Payne, V. K.; Miegoue, E.; Tendonkeng, F.; Lemoufouet, J.; Kana, J. R.;

Boukila, B.; Tendonkeng-Pamo, F.; Bertine, M. Evaluation of in vivo acaricidal effect

of soap containing essential oil of Chenopodium ambrosioides leaves on Thipicephalus

11

.CC-BY-ND 4.0 International licenseavailable under a 
(which was not certified by peer review) is the author/funder, who has granted bioRxiv a license to display the preprint in perpetuity. It is made 

The copyright holder for this preprintthis version posted February 5, 2020. ; https://doi.org/10.1101/2020.02.04.934885doi: bioRxiv preprint 

https://doi.org/10.1101/2020.02.04.934885
http://creativecommons.org/licenses/by-nd/4.0/


lunulatus in the Western Highland of Cameroon. J Pathogens 2015, 2015, Article ID

516869, 5 p, https://www.hindawi.com/journals/jpath/2015/516869/.

[16] Chiasson, H. Plant acaricidal compositions and methods. Patent WO2001067868A2, 2001;

https://patents.google.com/patent/WO2001067868A2/en.

[17] Zhan, Z.; Wu, W.; Jian-Wei, A.; Hui, W.; Huang, Y. Insecticidal synergist. Patent

CN101518251A, 2009; https://patents.google.com/patent/CN101518251A/en.

[18] Ellern, E.; Ellern, J. A. Animal shampoo. Patent 9107420, 2010.

[19] Pavela, R.; Maggi, F.; Lupidi, G.; Mbuntcha, H.; Woguem, V.; Womeni, H. M.; Barboni, L.;

Tapondjou, G., L. A. Benelli Clausena anisata and Dysphania ambrosioides essential oils:

from ethno–medicine to modern uses as effective insecticides. Environ Sci Pollut Res Int

2018, 25, 10493–503, https://www.ncbi.nlm.nih.gov/pubmed/28965298.

[20] Dantas-Soares, C.; de Carvalho, M. G.-F.; de Carvalho, R. A.; Pereira-Trindade, S. R.;

do Rego, A. C. M.; Araujo-Filho, I.; Martins-Marques, M. Chenopodium ambrosioides

L. extract prevents bone loss. Acta Cirugica Brasileira 2015, 30, 812–819,

https://www.ncbi.nlm.nih.gov/pubmed/26735052.

[21] Nascimento, F. R.; Cruz, G. V.; Pereira, P. V.; Maciel, M. C.; Silva, L. A.;

Azevedo, A. P.; Barroqueiro, E. S.; Guerra, R. N. Ascitic and solid Ehrlich tumor

inhibition by Chenopodium ambrosioides L. treatment. Life Sci 2006, 78, 2650–3,

https://www.ncbi.nlm.nih.gov/pubmed/16307762.

[22] Shah, H.; Nisar, M.; Suhail, M.; Bacha, N. Antimicrobial studies of the crude extracts from

the roots of Chenopodium ambrosioides L. African J Microb Res 2014, 21, 2099–2104,

https://academicjournals.org/article/article1401275147 Shah%20et%20al.pdf.

[23] Nguta, J. M.; Appiah-Opong, R.; Nyarko, A. K.; Yeboah-Manu, D.;

Addo, P. G.; Otchere, I.; Kissi-Twum, A. Antimycobacterial and cytotoxic

12

.CC-BY-ND 4.0 International licenseavailable under a 
(which was not certified by peer review) is the author/funder, who has granted bioRxiv a license to display the preprint in perpetuity. It is made 

The copyright holder for this preprintthis version posted February 5, 2020. ; https://doi.org/10.1101/2020.02.04.934885doi: bioRxiv preprint 

https://doi.org/10.1101/2020.02.04.934885
http://creativecommons.org/licenses/by-nd/4.0/


activity of selected medicinal plant extracts. J Ethnopharmacol 2016, 182, 10–5,

https://www.ncbi.nlm.nih.gov/pubmed/26875647.

[24] Lima-Sousa, A.; de Oliveira, F. F.; da Conceizao, A. O.; Mattos-Silva, L. A.; Rossi, M. H.;

da Silva-Santos, J.; Andrioli, J. L. Biological activities of extracts from Chenopodium

ambrosioides Lineu and Kielmeyera neglecta Saddi. Ann Clin Microbiol Antimicrob 2012,

11, 20, https://www.ncbi.nlm.nih.gov/pubmed/22839690.

[25] Brahim, M. A. S.; Fadli, M.; Hassani, L.; Boulay, B.; Markouk, M.; Bekkouche, K.;

Abbad, A.; Ait Ali, M.; Larhsini, M. Chenopodium ambrosioides var. ambrosioides

used in Moroccan traditional medicine can enhance the antimicrobial activity

of conventional antibiotics. Industrial Crops and Products 2015, 71, 37–43,

https://www.sciencedirect.com/science/article/abs/pii/S0926669015002575.

[26] da Silva, M. G.; Amorim, R. N.; Camara, C. C.; Fontenele Neto, J. D.; Soto-Blanco, B.

Acute and sub-chronic toxicity of aqueous extracts of Chenopodium ambrosioides leaves

in rats. J Med Food 2014, 17, 979–84, https://www.ncbi.nlm.nih.gov/pubmed/24892475.

[27] Boutkhil, S.; El Idrissi, M.; Amechrouq, A.; Chbicheb, A.; Chakir, S.;

El Badaoui, K. Chemical composition and antimicrobial activity of crude,

aqueous, ethanol extracts and essential oils of Dysphania ambrosioides

(L.) Mosyakin & Clemants. Acta Botanica Gallica 2009, 156, 201–209,

https://www.tandfonline.com/doi/abs/10.1080/12538078.2009.10516151.

[28] Barros, L.; Pereira, E.; Calhelha, R. C.; Dueñas, M.; Carvalho, A. M.; Santos-Buelga, C.;
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Table 1: Effects of D. ambrosioides extracts over gram positive and negative bacteria. a) Exploratory fractional inhibitory concentration

index of EtOH-DaL and gentamicin, observe the overgrowth of tests compared to the normal growth control at sublethal GEN

concentrations. b) Effects of SALAEL-Da extracts over the dobling time of E. carotovora determined by the growth curve and Gomptertz

model adjustment. Notice the reduction exerted by the extract at 25 mg/mL. Both extracts yielded 2% (w/w) each from the dried plant

material.
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Table 2: Inhibitory effect of the sterile essential oil–less aqueous extract from D. ambrosioides leaves (SALAEL–Da) over the growth of

the opportunistic yeast Candida albicans (clinical isolate, CA–ci). Inhibition occurs at the concentration of 135mg/mL SALAEL–Da.

Notice the faster development of selected former colony units in the growth medium with 25 mg/mL SALAEL–Da. Saponin presence in

the extract was detected by the haemolysis test. SAP yield was 3% (w/w) from the raw extract.
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Figure 1: Saponin fraction (SAP) general characterization: a) Moderated fungistatic activity against CA in Mueller-Hinton agar. b)

Qualitative and quantitative hemolysis tests. c) LC–MS chromatogram of SAP (10µg/mL). d) ESI+ full scan of tR 2.103-2.305 min. e)

ESI+ full scan of tR 8.202-8.354 min.

.
C

C
-B

Y
-N

D
 4.0 International license

available under a 
(w

hich w
as not certified by peer review

) is the author/funder, w
ho has granted bioR

xiv a license to display the preprint in perpetuity. It is m
ade 

T
he copyright holder for this preprint

this version posted F
ebruary 5, 2020. 

; 
https://doi.org/10.1101/2020.02.04.934885

doi: 
bioR

xiv preprint 

https://doi.org/10.1101/2020.02.04.934885
http://creativecommons.org/licenses/by-nd/4.0/

