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Abstract  

Curcuma longa (saffron) is widely used in Western cuisine and its consumption is associated to the prevention 

and control of various diseases. Nevertheless, there no report on its antibacterial activity against mycoplasma 

strains. Thus, the present study aims to evaluate the antibacterial activity of C. longa and the curcumin against 

strains of mycoplasma. The rhizomes of C. longa were submitted to different processes of conservation 

followed by maceration to obtain ethanolic and acetonic extracts, and decoction to obtain aqueous extracts. 

The extracts were analyzed by high-performance liquid chromatography coupled to an ultraviolet detector 

(HPLC-UV) to quantify curcumin. Anti-mycoplasma activity of the extracts and curcumin were evaluated using 

a broth microdilution technique to determine the minimum inhibitory concentration (MIC). The best activity was 

observed in the ethanolic and acetonic extracts, which had the higher curcumin content, indicating a 

relationship between the presence of this compound and the anti-mycoplasmatic activity. 
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Introduction 

The Mycoplasmas are part of the Mollicutes class, a large group of peculiar microorganisms responsible for 

a series of diseases in animals, plants and in humans, being notable for causing sexually transmitted 

diseases (STDs) and respiratory infections (1). These microorganisms are capable of self-replication (2), 

whose major phenotypic characteristics are the absence of cell wall and its reduced genome (3). Additionally, 

a significantly increased incidence of infections, more likely in immunocompromised patients, causing 

opportunistic infections associated with acquired immunodeficiency syndrome (AIDS), cancer chemotherapy 

and transplantation. 

Due to the absence of cellular wall, mycoplasmas are just susceptible for a few antimicrobial agents such 

macrolides, tetracyclines and quinolones (4). The identification of new antimicrobials from plants can be of 

great contribution in the fight against these infections (5).  

The Curcuma longa, popularly known as turmeric, golden ginger and earth’s saffron, belongs to the family 

Zingiberaceae (6). Widely used as a spice, food conservative and dye material. In traditional medicine is used 

for disease control, due to its anti-oxidant, anti-inflammatory, antifungal and anti-carcinogenic activities. The 

curcumin, a curcuminoid, is the main bioactive yellow component of turmeric and is the responsible for the 

broad spectrum of biological actions of this plant (7). Nevertheless, there was no report on its antibacterial 

activity against mycoplasma strains. 

Thus, the objective of this study was to evaluate the anti-mycoplasma activity of Curcuma longa and its main 

compound (curcumin) against species of Mycoplasma hominis, Mycoplasma capricolum, Mycoplasma 

genitalium, Mycoplasma mycoides subsp. Capri, Mycoplasma pneumoniae strains FH and 129. 

Material and Methods 

Plant material: The rhizomes of C. longa were collected in Blumenau (SC, Brazil), identified by the botanist 

André Luiz Gasper, and a voucher specimen was deposited in the Dr. Roberto Miguel Klein herbarium, from 

Universidade Regional de Blumenau (FURB), under the number 46859. 

Preparation of plant material: Samples of rhizomes (50 g) were submitted to different thermal processes to 

evaluate the best method of conservation of the main constituent of the plant, curcumin. Thus, three 

ethanolic extracts were prepared, process 1: rhizomes were frozen at -18°C for six months and extracted 

with 96% ethanol (EFH); process 2: rhizomes were stored away from light for six months and extracted with 

96% ethanol (ESL); process 3: rhizomes in natura extracted after collection with 96% ethanol (EIH). 

Then, the best extractive solvent for the curcuminoid compounds was evaluated using samples (50 g) oven-dried 

rhizomes at 60°C were extracted with 3 different solvents: 96% ethanol (EID), acetone (KID) and water (AID). 

Extraction procedure: To obtain ethanolic (EtOH 96%) and acetonic extracts, rhizomes were crushed in a 

turbolizer and macerated with shaking for 4 hours. The extracts were subjected to filtration and concentrated 

on a rotary evaporator under reduced pressure to constant weight. 
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To obtain the aqueous extract the rhizomes were crushed, macerated and extracted by decoction at 90°C 

for 10 minutes, mimicking the popular use in the form of tea. After filtration, the extracts were frozen at -18°C 

for 24 hours and lyophilized for 72 hours to constant weight. 

Chromatographic analysis of curcumin: The chromatographic analysis was performed (8). Individual standard 

solutions and the extract were prepared by dissolving 5 mg of each in 10 mL of methanol to obtain a stock 

solution of 500 mg/L. Calibration curve was prepared with concentrations ranging from 0,2 to 100 mg/L by 

diluting the curcuminoid stock solution in methanol. 

 All chromatographic analyses were carried out using an Agilent 1260 infinity, using an Agilent Eclipse Plus 

C18 (4,6 i.d. x 150 mm; 5 μm) column, set at 25 °C. The eluents were formed by mixing solvents, A (H2O 

ultrapure/acetic acid 1 %) and B (acetonitrile) as follows: 1st stage – linear gradient of solvents A and B (from 

45 to 50% of A) for 6 minutes; 2nd stage – linear gradient of solvents A and B (from 50 to 45% of A) for 1 minute; 

3rd stage – 45% of solvent A and 55% B (isocratic mode) for 3 minutes with a flow rate of 1 mL/min of mobile 

phase. In all analysis, the injected volume was 5 uL. The DAD was set at 424 nm (at 4 nm bandwidth). Full 

spectral scanning was also performed from 190 to 600 nm, with a range step of 2 nm. Agilent Chem Station 

software was used to control all analytical conditions and data acquisition. Sample quantification was calculated 

by comparing peak area with the external calibration curve from neat standard solution.  

Anti-mycoplasma activity: To evaluate the anti-mycoplasma activity the minimum inhibitory concentration 

(MIC) was determined by the broth microdilution method, in 96-well plates as indicated by the CLSI (9) with 

slight modifications (10). The microorganisms used were strains standardized of Mycoplasma hominis (ATCC 

23114) in Arginine liquid medium (MLA), Mycoplasma capricolum (ATCC 27343), Mycoplasma genitalium 

(ATCC 33530), Mycoplasma pneumoniae strains FH (ATCC 15531) and 129 (ATCC 29342), as well as 

strain of Mycoplasma mycoides subsp. capri (NCTC 10137) in liquid medium SP4 (specific for Mycoplasmas) 

stored at -20 ºC.   

Subcultures were prepared by withdrawing 1 ml of a stock culture from each growth log strain, which was 

added to a sterile Falcon-type tube containing 9 ml of culture medium and incubated at 36 °C ± 1 °C for 2 

hours in microaerophilic (2 - 3% CO2). After this incubation period, the cultures diluted at 104 CFU mL-1 

(colony-forming units) were used in the MIC tests. The crude extracts were diluted to 40 mg mL-1 and the 

isolated compounds diluted to 4 mg mL-1 in dimethylsulfoxide (100% DMSO), the samples was performed 

serial diluition of order 2 and added inoculum of the cultures of molicutes in all wells. As growth control, a 

serial dilution of the culture of the microorganism was performed without the addition of solvent or extract; 

as a positive control the antibiotic azithromycin (DME®, Araçatuba, Brazil); as a negative control a serial 

dilution of the solvent itself (100% DMSO, without the presence of extract); as control of the culture medium, 

only medium; as control of sterility of the extracts and fractions a cavity was reserved for each sample plus 

the culture medium. 

The plates were incubated at 37 °C for the time required for each strain (24h to 30 days), and growth is observed 

from the change in staining of the culture medium due to the presence of the red phenol pH indicator. 
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Results and discussion 

For evaluation purposes of curcumin content in the different prepared extracts, the samples were submitted 
to HPLC-UV analysis (TABLE 1). Analyzing the results, it was concluded that the best way of conserving 

curcumin is to leave the stored rhizomes sheltered from the light in room temperature for 6 months (ESL), 

which presented a curcumin content of the 5,71%. Storing the tubers under the shelter of light conserves 

the content of curcumin, as evidenced in this work (11). These results are probably due to the photosensitive 

characteristic of turmeric (12). 

Comparing the extractive capacity of the three used solvents (ethanol, acetone and water) the results indicated 

that ethanolic (EID) and acetonic (KID) extracts present higher levels of curcumin, 3,63% and 3,5% respectively. 

In addition, the aqueous extracts obtained the lowest levels of curcumin (0,16%). These results agree to literature, 

and are mainly related to the solubility of curcumin, which is better in ethanol and acetone (13). 

TABLE 1: Curcumin dosing of the extracts.   

Analysis Extracts Curcumin content (%)ª 

 ESL 5,71 

Conservation EFH 2,92 

 EIH 0,62 

 EID 3,63 

Solvents KID 3,5 

 AID 0,16 
Legend: ªCalculated in g/100g; ESL = Ethanolic to the Shelter of Light; EFH = Ethanolic Frozen Humid; EIH = Ethanolic 

In natura Humid; EID = Ethanolic In natura Desiccated; KID = Acetonic In natura Desiccated; AID = Aqueous In natura 

Desiccated. 

 

There are several studies that attribute antibacterial activity to C. longa (6) as well as curcumin (14). However, 

this is the first work that evaluates the antibacterial activity of C. longa and curcumin against bacteria without 

cell wall (TABLE 2). 

TABLE 2: Anti-mycoplasma activity of the extracts and curcumin.  

Samples 

Minimal Inhibitory Concentration (µg mL-1) 

M. 
hominis 

M. 
capricolum 

M. 
mycoides 

subsp. 
capri 

M. genitalium M. pneumonie 
FH 

M. Pneumonie 
129 

ESL 125 500 250 125 250 125 

EFH 125 250 250 125 125 500 

EIH 1000 >1000 >1000 1000 1000 500 

EID 125 500 250 125 250 125 

KID 125 125 125 125 125 125 

AID >1000 >1000 >1000 >1000 >1000 >1000 

Curcumin 50 50 100 50 50 100 

Control + b  2 2 2 2 2 2 
Legend: bControl + = Azitromicin; ESL = Ethanolic to the Shelter of Light; EFH = Ethanolic Frozen Humid; EIH = Ethanolic 

In natura Humid; EID = Ethanolic In natura Desiccated; KID = Acetonic In natura Desiccated; AID = Aqueous In natura 

Desiccated. 
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The extracts were analyzed by the criteria established (15) which determines that samples with MIC values 

below 10 µg mL-1 are considered to have excellent antibacterial activity; Values between 10 and 100 µg mL-

1 are considered good; Values between 100 and 500 µg mL-1 are considered moderate activity; Values 

between 500 and 1000 µg mL-1 of weak activity, and the samples are considered inactive for MIC values 

above 1000 µg mL-1. For the isolated compounds values above 100 ug mL-1 were considered inactive for 

Mycoplasmas. 

The acetones and ethanolic extracts had better anti-mycoplasma activity. When related with the curcumin 

content was observed that samples with curcumin content greater than 2.5% showed the best results, like 

ESL with MIC of 125 µg ml-1 against M. hominis, M. genitalium and M. pneumoniae 129, and  KID with MIC 

of 125 µg ml-1 against all the strains. On the other hand, it is possible to observe that the aqueous extract 

with lower curcumin content, was considered inactive (MIC >1000 µg ml-1) (15). 

In addition, it was evaluated that the MIC of curcumin being considered good activity for an isolated 

compound (MIC = 50 µg ml-1 against M. hominis, M. capricolum, M genitalium and M. pneumoniae FH).  

A study was conducted (16) to  evaluating an antibacterial activity of curcumin against cell wall bacteria such 

as methicillin-sensitive Staphylococcus aureus (MSSA), methicillin-resistant Staphylococcus aureus 

(MRSA), Enterococcus faecalis, Bacillus subtilis, Pseudomonas aeruginosa, Escherichia coli and Klebsiella 

Pneumoniae, where curcumin showed activities as MIC strains ranging from 129 mg ml-1 to 293 mg ml-1. 

Another study found out affirm that the antibacterial activity presented by curcumin against Bacillus subtilis 

and Escherichia coli occurs due to the inhibition of FtsZ polymerization (17). The FtsZ cytoskeletal protein 

plays a key role in prokaryotic cell division and is present in most bacterial species. The mycoplasma has 

more components of the division cellular being this protein responsible for one of them (18). This way, the 

inhibition of mycoplasmas growth by curcumin, evidenced in this work, may have occurred due to the 

inhibition of this protein, which also exists in this class of microorganisms. 

Conclusion  

In conclusion, it is possible to affirm that to obtain higher levels of curcumin it is necessary to use solvents 

like ethanol and acetone, and it was proved that the storage of the vegetal material conserves the content 

of curcumin. In addition, the C. longa has good activity against Mycoplasma strains and a minimum 

concentration of curcumin is need for a sample to become active, making the C. longa an important source 

of study for future. In addition, this work assists in the verification of another important biological activity for 

C. longa. 
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