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ABSTRACT 
Phytochemical screening and antibacterial activity have been carried out on several plants that have a potency to 
heal the wounds, namely Curcuma Longa Linn, Ziziphus Mauritiana and Centella Asiatica L.Urban. This aim of 
this study to see the potency of Curcuma Longa Linn, Ziziphus Mauritiana and Centella Asiatica L.Urban as a 
wound healing. The phytochemical screening was performed to identify the secondary metabolites that presence in 
those extracts. In the other hand, antibacterial activity was performed against E. coli, S. aureus, and P.aureginosa.  
Phytochemical screening showed the presence of phenolic, saponins and terpenoids in Curcuma Longa Linn and 
Ziziphus Mauritiana. While in the Centella Asiatica L.Urban extract positively contained terpenoids. Antibacterial 
activity of Curcuma Longa Linn extract showed the highest inhibition zone against S.aereus, and P.aureginosa at 
1000 ppm. Ziziphus Mauritiana And Centella Asiatica L.Urban extract showed the highest antibacterial activity at 
1000 ppm against S.aureus bacteria. 
Keywords: Phytochemicals Screening, Antibacterial Activity, Curcuma Longa Linn, Ziziphus Mauritiana, 
CentellaAsiaticaL.Urban. 
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INTRODUCTION 
Indonesia is a tropical country that has a lot of medicinal plants. This kind of plant has been widely 
studied and utilized in traditional and modern medicine.1Many plants can be used as a medicine, i.e. 
Curcuma Longa Linn, Ziziphus Mauritiana, and Centella Asiatica L.Urban. The presence of secondary 
metabolites in such plants can be determined using the qualitative method, name as a phytochemical test. 
Phytochemicals consist of two words, python meaning 'plant' and chemistry. So, phytochemicals are used 
to examine important nutrient compounds in plants and their effects as essential nutrients for health. 
Phytochemical standardization guidelines on food products or nutritional labels have been issued by 
Regulatory body that regulates food labeling in Europe and the United States.2 
For centuries, curcumin has been used as traditional medicine and as a cooking spice. Over time, 
curcumin is also used to treat various diseases, treat type II diabetes, and various cancers, including 
gastrointestinal, melanoma, genitourinary, breast, lung, hematology, head and neck, neurological and 
sarcoma,3 potential therapeutic, against neurodegenerative.4 

Curcumin, a phenolic compound, can be found in Curcuma Longa Linn has been used as a natural 
antioxidant, anti-microbial, anti-Alzheimer,5a potent immunomodulatory agent,6anti-inflammation, anti-
cancer.7,8 Zizipus Mauritiana. is traditional Arabic medicine, also as a Chinese date. The leaves are used 
as poultices and are helpful in liver troubles, asthma, fever,9 Antibiotic or antiseptic,10 cancer treatment, 
11,12 employed for treating toothaches, mouth sores, wound healing and as blood tonic.13 Centella Asiatica 
L.Urban is traditional herbal medicine. In Indonesia, Centella Asiatica L.Urban leaves are eaten fresh as 
salad, cooked as a vegetable, and blended as a drink.14,15 Centella Asiatica L.Urban is a tropical plant and 
used as traditional and modern medicine. It is used for the management of the central nervous system, 
skin and gastrointestinal disorders,16,17 as an antidepressant, even though its primary application is for 
promoting wound healing.1,18,19 
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EXPERIMENTAL 
Materials 
The materials were obtained from the Biochemistry laboratory of Universitas Sumatera Utara,  methanol, 
aquadest, HCl, Mayer, Wagner and Dragendorff reagents, chloroform (pa Sigma), acetic acid (pa Sigma), 
NaOH (pa Sigma), sodium hypochlorite (pa Sigma), oxalic acid (pa Sigma). Curcuma Longa Linn and 
Ziziphus Mauritiana, Centellaasiatica L. Urban. DMSO (pa Aldrich) 
 
Preparation and Extraction of Sample 
The sample was peeled, washed and then dried. Then the methanol extract of the sample was made using 
the maceration method. The dried sample was mashed into powder and soaked in methanol for 24 hours. 
After 24 hours, the solution obtained was collected and evaporated using a rotary evaporator. The 
evaporation process was continued in a water bath to obtain a concentrated extract. Then the 
phytochemical screening tests and anti-bacterial tests were carried out. 
 
Phytochemical Screening Test 
Alkaloid Identification 
About 0,5 gram of extract was added with 1 mL of HCl 2 M and 9 mL aquadest. The solution was heated 
for 2 minutes. The solution then filtered and the filtrate was divided into three and each part was added 
with Mayer, Wagner and Dragendorff reagent. 
 

Flavonoid Identification 
The concentrated extract was dissolved in hot methanol, then 0.1 Mg powder was added into the solution 
and followed by 5 drops of concentrated HCl. 
 

Terpenoid and Steroid Identification 
Some amount of extract was dissolved in 0.5 mL chloroform, 0.5 mL acetic acid glacial, and 2 mL H2SO. 
 

Tannin Identification 
The extract was dissolved in 10 mL of aquadest and filtered. The filtrate was added with FeCl3 1%.  
 

Saponin Identification 
The extract was dissolved in 10 mL of hot water, the solution was shaken for 10 s. 

 

Antibacterial Activity Test 
The antibacterial test was performed using Kirby-Bauer method. 
 

Pre-sterilization 
The workplace was sterilized using a disinfectant, and hand was washed using alcohol 70%. 
 

Preparation of the Bacterial Suspension 
The bacterial suspension was prepared from stock and dilutes using 10 mL of aquadest. The turbidity was 
equated to McFarland solution, equal to 108 CFU. 
 

Extract Bioactivity 
The MHA medium was poured into petri dish and formed solid agar. Sterilized cotton bud was dipped 
into the bacterial suspension and swiped on the MHA medium. The marker was placed to identify which 
concentration of extract was used (10, 100, 1000 ppm). A similar thing was performed for control, but the 
extract solution was substituted using amoxycillin. After 24 h of incubation, the clear zone was measured 
using caliper. 

RESULTS AND DISCUSSION 
Phytochemical Screening Test 
The phytochemical screening’s result of Curcuma Longa Linn, Ziziphus Mauritiana and Centella Asiatica 
L.Urban is displayed in Table-1. The result in Table-1 shown there were no alkaloids and flavonoids in 
all sample.  Curcuma Longa Linn extract contains high phenolic (++++), saponin (++++) and 
triterpenoid/steroid (++++). Ziziphus Mauritiana extract contains high phenolic (++++), low saponin 
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(++), and high triterpenoid/steroid (++++). Centella Asiatica extract contains no phenolic, no saponin, 
and high triterpenoid/steroid (+++). Curcuma Longa Linn extract contains the highest phenolic, saponin 
and triterpenoid/steroid from the others.  

Table-1: Phytochemical Screening 
  

Reagent 
Result 

Curcuma Longa 
Linn 

Ziziphus 
Mauritiana 

Centella Asiatica 
L.Urban 

 
Alkaloid 

Mayer - - - 
Bouchardat - - - 

Dragendroff/ Wagner - - - 
Flavonoid Mg + conc. HCl - - - 
Phenolic Aquadest ++++ ++++ - 
Saponin Air + HCl ++++ ++ - 

Triterpenoid /Steroid Liebermann-burchard ++++ +++ +++ 
Note: (+) = positive, (-) = negative 
 

Phenolic, triterpenoid/steroid display antibacterial, antifungal and antitumor activities20. Curcuma Longa 
Linn extract contains curcumin, a phenolic compound. Ziziphus Mauritiana and Centella Asiatica extract 
contain ziziphin and asiaticoside, a triterpene compound.15,18 
The results of this positive terpenoid test are evidenced by the appearance of strong red color in the test 
sample. Hydroxyl groups from Terpenoids when reacting with free radicals will give hydrogen atoms so 
that the reaction of acetylation of hydroxyl groups form double bonds,21 then the release of hydrogen 
groups causes conjugated double bonds, then a conjugation prolongation reaction occurs due to the 
release of electrons, and absorb the strong red spectrum. 
 

Antibacterial Activity 
The antibacterial test was carried out by an in vitro process using gram-positive bacteria (Staphlococcus 
aereus) and gram-negative bacteria (Escherichia coli and Pseudomonas aureginosa)22 and Amoxycillin as 
a positive control. The result is shown in Table-2. 
The antibacterial activity of these extracts was observed by the presence of clear zone in around of 
wells.23The result of antibacterial activity against Escherichia coli bacteria, Curcuma Longa Linn, 
Ziziphus Mauritiana, and Centella Asiatica L. Urban have good antibacterial activity. 
On the same concentration, Curcuma Longa Linn is the best than the other, and the max antibacterial 
activity is the highest concentration (1000 ppm). The clear zone can be seen in Fig.-1. 
 
 
 
 
 
 
 
 
 
 
Fig.-1: Antibacterial Activity of (a) Amoxicyllin, (b) Curcuma Longa Linn, (c) Ziziphus Mauritiana and (d) Centella 

Asiatica L.Urban against E.coli 
 

Tabel-2: The clear zone’s diameter of Curcuma Longa Linn, Ziziphus Mauritiana and Centella Asiatica L.Urban 

Bacteria  Concentration  
Curcuma Longa 

Linn  
Ziziphus 

Mauritiana  
Centella Asiatica L. 

Urban  

Escherichia coli 

10 ppm 7.61 + 0.15 7.05 + 0.07 7.06 + 0.06 
100 ppm 7.83 + 0.11 7.06 + 0.06 7.10 + 0.14 

1000 ppm 9.08 + 0.18 7.77 + 0,10 7.22 + 0.16 
Amoxycillin 20.28 + 0.04 20.28 + 0.03 20.28 + 0.04 

d c b a 
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Staphlococcus 
aereus 

10 ppm 7.58 + 0.11 9.04 + 0.06 8.56 + 0.08 
100 ppm 8.74 + 0.09 9.83 + 0.11 8.63 + 0.11 

1000 ppm 10.43 + 0.11 11.28 + 0.04 9.11 + 0.13 
Amoxycillin 7.53 + 0.04 7.48 + 0.03 7.41 + 0.13 

Pseudomonas 
aureginosa 

10 ppm 8.22 + 0.12 8.61 + 0.13 - 
100 ppm 8.70 + 0.14 9.21 + 0.16 - 

1000 ppm 10.37 + 0.18 9.44 + 0.08 - 
Amoxycillin 12.16 + 0.08 12.14 + 0.05 12.12 + 0.03 

 

The result of antibacterial activity against Staphlococcus aereus bacteria, Curcuma Longa Linn, Ziziphus 
Mauritiana, and Centella Asiatica L. Urban have good antibacterial activity. 
On the same concentration, Ziziphus Mauritiana is the best than the other, and the max antibacterial 
activity is the highest concentration (1000 ppm). The clear zone can be seen in Fig.-2. 
 
 
 
 
 
 
 
 
 
 
 
Fig.-2: Antibacterial activity of (a) Amoxicyllin, (b) Curcuma Longa Linn, (c) Ziziphus Mauritiana and (d) Centella 

Asiatica L.Urban against S. aereus 
 

The result of antibacterial activity against Pseudomonas aureginosa bacteria, Curcuma Longa Linn, and 
Ziziphus Mauritiana, have good antibacterial activity. 
On the same concentration, Ziziphus Mauritiana is the better than Curcuma Longa Linn, but the max 
antibacterial activity is the highest concentration of Curcuma Longa Linn (1000 ppm). The clear zone can 
be seen in Fig.-3. 
 
 
 
 
 
 
 
 
 
Fig.-3: Antibacterial Activity of (a) Amoxicyllin, (b) Curcuma Longa Linn, (c) Ziziphus Mauritiana and (d) Centella 

Asiatica L.Urban against P. aeruginosa 
 

The result of the antibacterial activity test shown Curcuma Longa Linn and Ziziphus Mauritiana have 
antibacterial activities against E.coli, S.aereus and P.aureginosa. Centella Asiatica has antibacterial 
activities against E.coli and S.aereus, however have no antibacterial activity against P.aureginosa. 
enhancement concentration of extract can increase the inhibitory effect on bacterial growth. The highest 
inhibition zone against E.coli, S.aereus and P.aureginosa at 1000 ppm.  
Research results in Curcuma Longa Linn and Ziziphus Mauritiana that contain phenolic, saponin and 
triterpenoid/steroids have higher antibacterial activity than Centella Asiatica that contains no phenolic and 
saponin. 

d c b a 

c d b a 
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CONCLUSION 
Phytochemical screening showed the presence of phenolic, saponins and terpenoids in Curcuma Longa 
Linn and Ziziphus Mauritiana. While in the Centella Asiatica extract positively contained terpenoids. 
Antibacterial activity of Curcuma Longa Linn extract showed the highest inhibition zone against S.aereus, 
and P.aureginosa at 1000 ppm. Ziziphus Mauritiana And Centella Asiatica L.Urban extract showed the 
highest antibacterial activity at 1000 ppm against S.aureus bacteria. 
 

ACKNOWLEDGEMENT 
Thanks to the Doctoral program of Department of Chemistry Faculty of Mathematics and Natural 
Sciences Universitas Sumatera Utara for the facility that had been used to finish our research and thanks 
to Promotor and Co-promotor that had been given help and support. Thanks also to Lembaga Pengelola 
Dana Pendidikan (LPDP) Kemenkeu Indonesia that had been given financial and supports through 
scholarship and research grants. 

REFERENCES  
1. WH.Irham, Tamrin, L. Marpaung, Marpongahtun, IOP Conference Series: Journal of Physics: 

Conference Series, 1232, 012019(2019), DOI:10.1088/1742-6596/1232/1/012019 
2.  Wikipedia, Phytochemical, http://en.wikipedia.org/w/index.php?title=Phitochemical&oldid 

=916113505(2019). 
3. R. Sharma, A. Gescher, W. Steward, European Journal of Cancer, 41,1955(2005), DOI: 

10.1016/j.ejca.2005.05.009 
4. B. B. Aggarwal, K. B. Harikumar, International Journal of Biochemistry and Cell Biology, 41, 

40(2009), DOI:10.1016/j.biocel.2008.06.010 
5. O. Naksuriya, S. Okonogi, RM. Schiffelers, WE. Hennink, Journal of Biomaterials, 35, 3365(2014), 

DOI:10.1016/J.biomaterial.2013.12.090 
6. GC. Jagetia, BB. Aggarwal, Journal of Clinical Immunology, 27, 19(2007), DOI: 10.1007/s10875-

006-9066-7 
7. P. Anand, C. Sundaram, S. Jhurani, A.B. Kunnumakkara, B.B. Aggarwal, Cancer Letter, 

267,133(2008), DOI:10.1016/j.canlet.2008.03.025 
8. G. Bar-Sela, R. Epelbaum, M. Schaffer, Current Medical Chemistry, 17, 190(2010), 

DOI:10.2174/092986710790149738 
9. S. Upadhyay, A. Mishra, S. Srivastava, P. Upadhyay, A.K. Ghosh, V. Singh, Drug Development and 

Therapeutics, 6(1), 44(2015), DOI:10.4103/2394-2002.148895 
10. Y.S. Abdulameer, F. Husain, S.A. Al-cekal, Journal of Entomology and Zoology Studies, 5(5), 

742(2017). 
11. S..N. Siddiqui, and M.B. Patil, European Journal of Medicinal Plants, 8(4), 202(2015), DOI: 

10.9734/EJMP/2015/17351 
12. S. Perumal, R. Mahmud, S.P. Piaru, L.W. Cai, S. Ramanathan, International Journal of 

Pharmacology, 8, 535(2012), DOI:10.3923/ijp.2012.535.541 
13. M.U. Umar, I.T. Babalola, International Journal of Pharmaceutical Science and Research, 4(1), 

4(2019) 
14. J. T. James, I.A. Dubery, Journal of Molecules, 14, 3922(2009), DOI:10.3390/molecules14103922 
15. P. Hashim, H. Sidek, M.H.  Helan, A. Sabery, U.D. Palanisamy, M. Ilham, Journal of Molecules, 16, 

1310(2011), DOI:10.3390/molecules16021310 
16. P. Yasurin, M. Sriariyanun, T. Phusantisampan, KMUTNB International Journal of Applied Science 

and Technology, 9(1), 1(2016), DOI:10.14416/j.ijast.2015.11.001 
17. M. Subathra, S. Shila, M.A. Devi, C. Panneerselvam, Experimental Gerontology, 40, 707(2005), 

DOI: 10.1016/j.exger.2005.06.001 
18. R.J. Rajkumar, MSA.M. Nadar, P.M. Selvakumar, Organic and Medical Chemistry International 

Journal, 5(1), OMCIJ.MS.ID.555653 (2018), DOI:10.19080/OMCIJ.2018.05.555653 
19. M.O. Ullah, S. Sultana, A. Haque, S. Tasmin, European. Journal of Scientific Research, 30, 

260(2009). 



 
  Vol. 13 | No. 3 |1978-1983| July - September | 2020 

1983 
PHYTOCHEMICALS SCREENING AND ANTIBACTERIAL ACTIVITY                                                                 Wardatul Husna Irham et al. 

20. F. Pittella, R.C. Dutra, D.D. Junior, M.T.P. Lopes and N.R. Barbosa, International Journal 
Molecular Sciences, 10, 3713(2009), DOI:10.3390/ijms10093713 

21. T. Juwitaningsih, I. S. Jahro, I. Dumariris, E. Hermawati and Y. Rukayadi, Rasayan Journal of 
Chemistry, 13(2), 1096(2020), DOI:10.31788/RJC.2020.1325614 

22. T. S. S. Babu, N. Srinivasu, B. Saha and S. V. Reddy, Rasayan Journal of Chemistry, 13(2), 1037 
(2020), DOI:10.31788/RJC.2020.1325693  

23. R. Hardiyanti, L. Marpaung, I. K. Adnyana and P. Simanjuntak, Rasayan Journal of Chemistry, 
12(4), 1822(2019), DOI:10.31788/RJC.2019.1235353 

[RJC-5809/2020] 
 


