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ABSTRACT  
Polianthes tuberosa L. (Amaryllidaceae) is an ornamental and medicinal plant. Its flowers and bulbs are used traditionally as a diuretic, emetic, 
against rashes and gonorrhea. The aim of this work was, to evaluate the antioxidant and antimicrobial activities of bulbs and bulbils alkaloid 
extracts of P. tuberosa. Antiradical effect was assessed against DPPH radical. However, antimicrobial activity was measured through the disc 
diffusion method against Escherichae coli ATCC 25922, Pseudomonas aeruginosa ATCC 27853, Staphylococcus aureus ATCC 25923, Enterococcus 
faecalis ATCC 29212, Staphylococcus aureus resistant to Methicillin (MRSA) and Candida albicans ATCC 90028. The scavenging effect against 
DPPH showed that the bulbs and bulbils alkaloids extracts exhibited an antiradical effect with IC50 = 0.231±0.017 mg/mL and 0.233±0.093 
mg/mL respectively, less than the effect of vitamin C with IC50 = 0.0194±0.0002 mg/mL. Antimicrobial activity results reveal that both alkaloid 
bulbs extracts at 50 mg/mL did not have any inhibitory effect against the studied strains using the disc diffusion method. According to this 
work, bulbs and bulbils alkaloid extracts show a moderate antioxidant effect; that could be recommended as a natural antioxidant. Although 
tuberose bulbs were used traditionally as a soap substitute; bulbs alkaloid extract has no antimicrobial effect.  
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1. INTRODUCTION 

Oxidative stress is an imbalance caused especially by an 
overproduction of free radicals, which plays a major role in 
the development of chronic and degenerative diseases such 
as cancer, arthritis, aging, autoimmune disorders, 
cardiovascular and neurodegenerative diseases1. To 
decrease the harmful effects of free radicals, synthetic 
antioxidants can be used. However, chemical antioxidants 
have suspected of being responsible for liver damage and 
carcinogenesis2. Therefore, research of natural molecules 
with an antioxidant effect is essential to fight on the one side 
against free radicals and anomalies, and on the other side, 
eliminate the toxic effect of chemical antioxidants. Besides, 
resistance of pathogenic bacteria against antibiotics become 

a big concern to fight contagious diseases, for this reason, 
and to avoid the use of chemicals antibiotic, plant and plant 
extracts are used against pathogenic microorganisms3.   

Polianthes tuberosa L. (Amaryllidaceae) known in Algeria as 
Mesk eromi, is a perennial herb native to Mexico. It’s 
cultivated as ornamental and for its intense fragrance used in 
the perfume industry. Tuberose floral scent has an excellent 
effect on the brain and heart, stimulating the right side of the 
brain through improving emotional, psychological, and 
artistic inspiration4. P. tuberosa L. flowers and bulbs are 
diuretics and emetics, used for rashes. Dry bulbs powder is 
used for gonorrhea. Due to the high concentration of 
sapogenin in their rhizomes and tuberous roots, P. tuberosa 
has been used as a soap substitute. It has been reported that 
Polianthes tuberosa bulb contain lycorine, an alkaloid that 
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causes vomiting5. Nevertheless, study of tuberose alkaloids 
and their biological activities are very limited. The crude 
methanol extract of P. tuberosa L. bulb has an antioxidant, 
antimicrobial, cytotoxic, membrane stabilizing and 
thrombolytic activities6, spirostanols, polianthoside B and C 
and D-G, furostanols and saponin were isolated and 
identified from its bulbs 7, 8.  

To the best of our knowledge, antioxidant and antimicrobial 
effects of P. tuberosa bulb alkaloid extract have not been 
reported yet. For this reason, the aim of this work was to 
evaluate the antioxidant especially antiradical effect and 
antimicrobial effect, to enhance P. tuberosa bulbs as natural 
antiradical and antimicrobial agents.    

2. MATERIAL AND METHODS 

2.1. Reagents and chemical products 

All solvent and product used in experiments were of 
analytical rang, ethanol, methanol, hydrochloric acid (HCl), 
diethyl ether, ammonia, ethyl acetate, Diphenyl-2-
picrylhydrazy (DPPH) and vitamin C were purchased from 
Sigma and Flucka companies.  

2.2. Bulb collection 

Bulbs of P. tuberosa L. were harvested from pot culture 
during autumn in November 2015 (at dormant stage) when 
all the leaves were dried 9. The bulbs were washed to put out 
the peat, and kept clean in a dry place at 10-15°C. The 
dormant stage is recommended for the extraction and 
analysis of alkaloids 10. Bulbs were partitioned into two 
groups according to their size bulbs (diameter>1 cm) and 
bulbils (diameter≤1 cm). 

2.3. Extract preparation  

Bulbs extract was prepared according to the method of 
Cahlíková et al.11; fresh bulbs (3x15 g) were extracted three 
times with ethanol (50 mL) at room temperature for 24 h 
(Figure1). The solvent was evaporated under reduced 
pressure and the residue was dissolved in 10 mL HCl(2%). 
After removing of the neutral compounds with diethyl ether 
(3x15 mL), the extract was basified with 25% ammonia 
solution and the alkaloids were extracted with ethyl acetate 
(3x15 mL). The organic solvent was evaporated to dryness 
and the yield was calculated and expressed in percent.

 

 

 

Figure 1: P. tuberosa bulbs alkaloids extraction steps. 
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2.4. Free radical scavenging test 

The antiradical activity against DPPH by alkaloid extracts of 
P. tuberosa L. bulbs was evaluated according to the method 
of Djarmoni et al.12 in Barghout et al. 13, 50 μL of each 
different concentration of extracts 0.2-30 mg/mL (prepared 
in methanol) and vitamin C were mixed with 2.5 mL of the 
DPPH solution (0.004%). After 30 minutes, absorbance was 
measured at 517 nm. The percentage of inhibition (I%) of 
the DPPH radical was calculated as follows: 

I% = 100(AC-AE/AC) 

AC: Absorbance in the absence of the inhibitor (negative 
control). 

AE: Absorbance in the presence of the inhibitor (extract and 
Vit C). 

IC50 (50% inhibitory concentration of DPPH activity) of each 
extract was calculated from the equation which determines 
the percent inhibition versus inhibitor concentration. It was 
expressed in [mg/mL]. 

2.5. Antimicrobial activity 

a. Test microorganisms 

All microorganisms were obtained from bacteriology 
laboratory of Frantz Vanon hospital, Blida. The bacterial 
stains were Enterococcus faecalis ATCC 29212, Escherichae 
coli ATCC 25922, Pseudomonas aeruginosa ATCC 27853, 
Staphylococcus aureus ATCC 25923, Methicillin Resistant 
Staphylococcus aureus (MRSA) and yeast was Candida 
albicans ATCC 90028. 

b. Antimicrobial test 

The antimicrobial activity of P. tuberosa L. bulb extract was 
evaluated by agar disc diffusion method14. Bacteria were 
cultured on Muller-Hinton and the yeast was cultured on 
Sabouraud agar. Inoculums were prepared from 24h old 
culture of microorganisms to 0.5Mc Farland turbidity. Once 
the agar on Petri dishes (90 mm) seeded by the prepared 
inoculums, discs of Whatman No.1 paper (6 mm in 
diameter), were soaked, each, by a fixed volume of 10 μL of 
alkaloid extracts. 50 mg/mL was the evaluated 
concentrations. Discs were deposited at equal distances on 
the surface of the agar. Discs impregnated with solvent were 
used as negative control12. After incubation of 24 h at 37°C 
for bacteria and 48h for the yeast, all plates were observed 
for growth inhibition zones estimation, and the diameter of 
these zones was measured in millimeters.  

2.6. Statistical analysis 

Each experience was conducted three times and the results 
were presented as a means ± standard deviation. Statistical 
analysis was done by one way ANOVA and student test using 
GraphPad 6.0 for Windows.    

3. RESULT AND DISCUSSION 

3.1. Extract yield 

The alkaloid yield of the bulbs and bulbils of Polianthes 
tuberosa L. is expressed in percent (w/w fresh weight); the 
values were presented in Table 1. It appears that the bulbs 
and bulbils from cultivated P. tuberosa are poor in alkaloids. 
Bulbs alkaloid extract amount was approximate to that of 
bulbils extract (0.035% and 0.055% respectively). Indeed, it 
is important to note that a very limit works on the tuberose 
alkaloids have been reported in literature. Comparing 
results with other Amaryllidaceae plants, P. tuberosa bulbs 
alkaloid yield was lower than that of Rhodophiala mendocina 
(0.26%), Habranthus jamesonii (0.27%), Zephyranthes 

filifolia (0.21%), and Habranthus jamesonii (0.25%) bulbs 
alkaloids extracts15, these values are expressed refer to the 
dry mass of bulbs, neither to us, which may explain the 
difference with our results.   

Table 1 : Yield and appearance of alkaloid extracts from 
bulbs and bulbils of P. tuberosa. 

 Bulbs Bulbils 

Yield (g/100g FM)  0.035±0.005 0.055±0.006 

Extract appearance Pale sticky paste Pale sticky paste 

Each value represents the mean±standard deviation (n=3). 

 

3.2. Scavenging effect of P. tuberosa L. bulbs extract 

The discoloration degree of DPPH violet color solution 
indicates the free radical scavenging potentials of the 
antioxidant present in the plant extract. The antiradical 
activity of P. tuberosa L. bulb extract was presented in figure 
2. 

 

Figure 2: Inhibition percentage of free DPPH radical by 
Polianthes tuberosa bulbs, bulbils extracts and Vitamin C. 

 

The scavenging effect of P. tuberosa bulbs extract on DPPH 
radical was dose-dependent manner, and the effect 
exhibited, was significantly close, bulbs to bulbils extracts 
(p>0.005). The antioxidant activity was determined through 
IC50 values which are presented in figure 3. 
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Figure 3: The IC50 against DPPH of bulbs, bulbils extracts and 
vitamin C (p=0.01). 

 

Based on the IC50 values, IC50 = 0.231 ± 0.017 mg/mL, 0.233 
± 0.093 mg/mL and 0.0194± 0.0002 mg/mL for bulbs, 
bulbils and vitamin C respectively, there was no effect of the 
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bulb size whether on the scavenging ability or on the 
minimal inhibitory concentration (p>0.005), which was 
highly significantly less than vitamin C (p<0.005). In general 
the bulb extract possessed a moderate antioxidant effect and 
this due to the Amaryllidaceae alkaloids presented in the 
extracts like lycorin which has been already reported, that it 
exhibits an antioxidant effect16,17. Our results were 
confirmed by the previous work on other Amaryllidaceae 
plants. Adewusi et al.18 report that the scavenging effect of 
ethyl acetate bulbs extract of Crinum bulbispermum and 
Scadoxus puniceus is less than 50% of radical scavenging 
using 0.125 mg/mL as high concentration. According to the 
work of Orhan et al.19, 2000 µg/mL of ethyl acetate bulb 
extracts of Sternbergia candida, Sternbergia lutea subsp. 
lutea and Sternbergia lutea subsp. sicula present an 
antiradical effect less than 13%, which is lower than P. 
tuberosa bulb extract effect at the same level. In the study of 
Castilhos et al.20, the antioxidant activity of montanin 
(amaryllidaceae alkaloid type) is weak 36%, at a 
concentration of 3.5 mg/mL, which was even lower than P. 
tuberosa bulbs extract. Through this comparison, and even it 
is reported previously that bulb alkaloid extract have low 
scavenging effect, but P. tuberosa alkaloid bulb extract 
exhibited a strong scavenging effect at low concentrations.    

3.3. Antimicrobial activity 

Antimicrobial activity was evaluated by the famous agar 
diffusion method. Extracts were applied directly onto paper 
discs, which were then placed on the agar medium. The agar 
plates were incubated to allow the components of bulbs 
extracts to diffuse into the agar medium. The diameter of 
growth inhibition zones around the discs was then 
considered to be an indication of the effectiveness of the 
material being tested21. Our result for P. tuberosa L. bulbs 
and bulbils extracts, using 50 mg/mL concentration was 
negative. All the strains seemed to be resistance against both 
the extracts, their inhibition zone was 00.00 cm and positive 
antibiotics were:  Ampicillin for E. coli with inhibition zone 
of 17 mm, Penicillin was used against S. aureus and MRSA; 
its inhibition zones were 39 mm, 00.00 respectively. 
Ceftazidin was used against P. aeruginosa and its inhibitory 
zone was 22 mm. For E. faecalis, Gentamicine was used and 
its inhibitory zone was 19 mm. For C. albicans yeast Co-
trimoxazole and chloramphenicol were used and they do not 
show any inhibition effect.  

From the present work, results indicated that neither 
tuberose bulbs extract had antimicrobial activity against all 
the microorganisms, at 50 mg/mL of concentration. The 
same tendency is obtained by Elgorashi et al. 22 using 100 
mg/mL of bulb extract from plants belong to Amaryllidaceae 
family such as Gethyllis ciliaris, Cyrtanthus suaveolens, 
Cyrtanthus mackenii, Cyrtanthus falcatus against Bacillus 
subtilis, Escherichia coli, Klebsiella pneumoniae, Microccus 
luteus, Staphylococcus aureus. According to the work of 
Castilhos et al.20, montanin at 1 mg/mL does not show an 
inhibitory effect against Micrococcus luteus (ATCC 9341) and 
Candida albicans (ATCC 10231). However, it shows a 
significant effect against the rest studied strains, where the 
minimal inhibitory concentration is 20 µg/mL, 5 µg/mL, 15 
µg/mL, 5 µg/mL and 10 µg/mL against Pseudomonas 
aeruginosa (ATCC 27853), Staphylococcus aureus (ATCC 
6538), Staphylococcus epidermides (ATCC 12228), 
Escherichia coli (ATCC 25922) and against Saccharomyces 
cerevisiae (ATCC 2601) respectively, these result are not 
consistent with ours, which could be related to the 
antagonist effect in the alkaloid mixture extracts of tuberose 
bulbs and bulbils.     

 

4. CONCLUSION 

In conclusion, this study highlighted the antiradical and 
antimicrobial activities of Polianthes tuberosa L bulbs and 
bulbils extract, through DPPH test and disc diffusion method. 
The anti-radical effect was moderate and these results 
suggest that this plant extracts may be used in many 
applications to limit the chemical antioxidant uses. Besides, 
the antimicrobial activity of P. tuberosa L. bulb extracts 
seems not to be effective against studied strains. No 
inhibition effect on microorganism growth has been 
recorded, even at high concentrations. That could be related, 
perhaps to the experimental steps or solvents which are not 
appropriate. This work still preliminary, further studies are 
needed to determine the chemical composition of alkaloids 
in P. tuberosa L. bulbs and bulbils extracts and studied their 
biological activities. Moreover, in vivo studies are 
recommended to more understand the mechanism of action 
of biological activity and possible cytotoxicity.     
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