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Abstract 

Kamrup district of Assam has wide scope for ethnomedicinal studies as it is inhibited by many tribes. Andrographis 

paniculata of Assam is used for various treatments by the peoples of different parts of Assam.  Phytochemical investigation 

on ethanolic leaf extract proved the presence of different chemicals in this plant. Thin layer chromatography and IR 

Spectroscopic studies also confirmed the presence of many chemical compounds in this plant. 
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Introduction 

Assam has an abundance of medicinal plants, against various 

diseases, known to the native people
1,2

. Andrographis paniculata 

is an important plant of Assam. It is applied for various 

treatments by the peoples of different parts of Assam. Whole 

plant is used as an anti diabetic plant by the tribal peoples of 

Assam
3,4

. It is used by people of upper Assam in killing 

intestinal worms, in urinary trouble, itching and piles
5,6

. It is 

also used as hepatoprotective
5
. In upper Assam, leaf juice 

extract is used to cure irregular bowels in children
7
. Leaf extract 

is used against common fever by Koch Rajbangshi of 

Bongaigaon
8
. Leaf and stem juice extract is used in dysentery 

and stomach trouble in cachar district
9
. 

 

Many research groups in India and other countries in the world 

have extensively studied the phytochemical compositions of A. 

paniculata; it was observed that the phytochemical 

compositions of A. paniculata are not same in the samples 

collected from different locations, i.e., phytochemical 

compositions varies from one location to others.  

 

It is observed that A. paniculata mainly contains flavonoids
10

.  

Presence of flavonoid was reported in the extract of A. 

paniculata collected from most of the location in India like 

Jaipur
11

, Coimbatore
12,13

,
 

Erode
14

, Vellore
15

, Chitrakoot
16

, 

Bangalore
17,18

, Trichy
19

, Kolli hills
20

,  Wandiwash
21

, Raipur
22

, 

Hyderabad
23

, Guntur
24

, Rampurhat
25

, Basavkalyan
26

, 

Alappuzha
27

, Orathanadu
28

, Thanjavur
29 

and  also  from 

Indonesia
30

, Pakistan
31

, Saudi Arabia
32

, Malaysia
33

, and 

Nigeria
34-35,36

. Alkaloids was reported in the samples collected 

from Jaipur
11

, Coimbatore
12,13

, Erode
14

, Chitrakoot
16, 

Bangalore
18

, Trichy
19

, Kolli hills
20

, Wandiwash
21

, Raipur
22

,
 

Hyderabad
23

, Guntur
24

, Rampurhat
25

, Basavkalyan
26

, Alappuzha
27

, 

Orathanadu
28

, Vellore
37

, Pakistan
31

, Saudi Arabia
32 

and 

Nigeria
34,36

. Similarly, Steroids was reported from the samples 

collected from Jaipur
11

, Coimbatore
12,13

, Chitrakoot
16

, 

Bangalore
17,18

, Trichy
19

,
 

Hyderabad
23

, Guntur
24

, Thanjavur
29 

Kanyakumari
38

 and Nigeria
34,36

 .  

 

Phenolic  compounds was confirmed, as reported, in the extracts 

prepared from the samples collected from  Jaipur
11

, 

Coimbatore
12,13

, Erode
14

, Bangalore
18

, Basavkalyan
26

, 

Orathanadu
28

, Hyderabad
23

,
 
Thanjavur

29
, 

 
Vellore

37
,
 
 Pakistan

31
, 

 

Saudi Arabia
32

, 
 
Malaysia

33
 and Nigeria

34,36
.
       

The presence of 

tannins was revealed, as reported, in the extracts prepared from 

the samples collected from Jaipur
11

, Coimbatore
12, 13

, Erode
14

, 

Chitrakoot
16

, Bangalore
17,18

, Trichy
19

, Wandiwash
21

, 

Hyderabad
23

, Guntur
24

, Rampurhat
25

, Basavkalyan
26

, 

Thanjavur
29

, Pakistan
31

, Saudi Arabia
32

 and Nigeria
36

.
  

 

Saponins was confirmed, as reported, in the extracts prepared 

from the samples collected from Coimbatore
12,13

, Erode
14

, 

Chitrakoot
16

, Bangalore
18

, 
 
Trichy

19
, Kolli hills

20
,
 
 Wandiwash

21
, 

Raipur
22

, Hyderabad
23

, Guntur
24

, Orathanadu
28

,
 

Vellore
37

, 

Indonesia
30

, Pakistan
31

, Saudi Arabia
32

 and 
 

Nigeria
34,36

.
  

Glycosides was detected, as reported, in the extracts prepared 

from the samples collected from  Coimbatore
13

,  Chitrakoot
16

, 

Bangalore
17,18

, Kolli hills
20

, Raipur
22

, Hyderabad
23

, Guntur
24

, 

Basavkalyan
26

, Orathanadu
28

, 
 

Thanjavur
29

, 
 

Indonesia
30

,  

Pakistan
31

, 
 
 Saudi Arabia

32
 and 

 
Nigeria

34, 35,36
.  

 

Terpenoids was detected, as reported, in the samples from 

Erode
14

, Vellore
15

, Bangalore
17

, Trichy
19

, Wandiwash
21

, 

Raipur
22

, Hyderabad
23

, Basavkalyan
26

, Alappuzha
27

, 

Orathanadu
28

, Kanyakumari
38

,
 

Indonesia
30

, Saudi Arabia
32

, 

Malaysia
33

 and Nigeria
34,35

. Carbohydrate was present, as 

reported, in the samples collected from Vellore
15, 37

, 

Chitrakoot
16

, Bangalore
17,18

, Trichy
19

, Kolli hills
20

, Hyderabad
23

, 

Guntur
24

, Rampurhat
25

, Basavkalyan
26

, Alappuzha
27

, 

Thanjavur
29

 and Nigeria
34, 35

.
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Protein was reported in the extracts collected from a few areas 

like Trichy
19

, Bangalore
18

,
 
Kolli hills

20
, Raipur

22
, Hyderabad

23
, 

Rampurhat
25

, Basavkalyan
26

 and Vellore
37

.
 
Similarly, Coumarins 

was reported in the extracts collected from Trichy
21

, Thanjavur
29

 

and Kanyakumari
38

.
  

 

Anthraquinone, as reported, was present in the samples 

collected from Bangalore
18

, Hyderabad
23 

and Guntur
24

. Oil and 

fat was reported only in the extracts collected from Alappuzha
27 

and Vellore
37

.  

 

Ascorbic acid was reported only in the extracts collected from 

Basavkalyan
26

.   Similarly, resin was reported only in the extract 

collected from Chitrakoot
16

 and lignins were reported only in the 

extracts collected from Rampurhat
25

. 

 

Here in this report some results of phytochemical and TLC 

studies on leaf and stem extracts of Andrographis paniculata in 

ethanol is presented. 

 

Material and methods 

Collection of plant sample: Andrographis paniculata’s plant 

sample was collected from rural Kamrup of Assam and washed 

with sterile distilled water; then dried under shaded condition. 

 

Preparation of plant extract: In a Soxhlet apparatus, 15gm of 

the dried cum powdered material (leaf) was continuously 

extracted with 150 ml of rectified spirit for about 72 hours. The 

extracted material was then filtered and heated on a water bath 

before storing in a refrigerator
39,40

. 

 

Thin layer chromatography: Silica gel coated air dried micro 

slides were used as  thin layer chromatographic glass plates .The 

plates were heated inside a hot air oven at 100-120
o
C to make 

them moisture free. Samples were spotted carefully on these 

cooled activated plates using a fine capillary tube, followed by 

developments with different solvent systems. Spots on these 

developed glass plates were detected using iodine
39,40

. 

 

Phytochemical assessment of the extracts: Different standard 

procedures were used to detect phytochemicals in the crude 

extracts
41

. Protein was tested by ninhydrin test, biuret test, lead 

acetate test, and xanthoprotein tests
42,43

. For detection of 

carbohydrate Fehling test, Benedict test and iodine test were 

performed
42, 43

. FeCl3 test, PbAc2 test, Br2 water test, acetic acid 

test and potassium permanganate test was performed for 

detection of phenols and tannins
42-47

. The presence of flavonoids 

was tested with pew test, alkaline reagent test, PbAc2 test and 

FeCl3 test
42-47

. Alkaloids were detected by Dragendorff test, 

Wagner test and Mayer test
42-47

. Liebermann test, Salkowski 

test, Keller-kilani test and Legal test were performed for 

detection of glycosides
42-45,47

. Steroid was detected using 

Liebermann’s test
42-46

. Terpenoids were identified by 

chloroform-sulfuric acid method
42,43,45

. Stable foam formation 

method was employed for detection of saponins
42-47

. 

 

FT-IR Spectroscopy: FT-IR spectra were taken in a Perkin 

Elmer Spectrophotometer (Version10.4.00) using KBr pellet.  

 

Results and discussion 

Andrographis paniculata was tested with thin layer 

chromatographic as shown in Table-1. In Table-1, it is seen that 

four spots were obtained with solvent systems S1 (Sl. No. 1), 

which indicates that the leaf extracts of Andrographis paniculata 

is a complex mixture of chemicals. Hence, the leaf extracts of 

Andrographis paniculata was subjected for phytochemical 

investigation. Table-2 summarized the Phytochemical 

investigation reports. Table-2 confirmed that leaf of 

Andrographis paniculata collected from rural Kamrup of Assam 

composed of phenols and tannins, flavonoids, steroids, 

terpenoids and alkaloids, on the other hand, leaf extract of 

Andrographis paniculata does not contains proteins, 

carbohydrates, saponins and glycosides. 

 

In Figure-1, appearance of peaks at 1637.85cm
-1

, 1618.13cm
-1

 

and 1684.23cm
-1

 indicates the appearance of unsaturated bonds 

as well as carbonyl group. Band around 3417cm
-1

 confirms the 

presence of hydroxyl groups of phenols. 

 

Table-1: TLC of leaf extracts. 

Solvent  System Extract of Andrographis paniculata 

Composition Ratio Number of spots Rf values 

Hexane : Ethyl acetate (S1) 1:1 4 0.9, 0.7, 0.4, 0.2 

Acetone: Ethyl acetate (S2) 1:2 3 0.4, 0.2, 0.1 

Ethyl Acetate: Petroleum Ether (S3) 1:9 3 0.9, 0.7, 0.3 

Ethyl Acetate: Petroleum Ether (S4) 1:6 2 0.5, 0.4 
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Table-2: Chemical constituents present in leaf extracts [(+) = Present; (-) = absent]. 

Phytochemicals Test name/ Reagent Results 

Carbohydrates 

Fehling - 

Benedict - 

Iodine - 

Proteins 

Ninhydrin - 

Biuret - 

Lead acetate - 

Xanthoprotein - 

Phenols and tannins 

Ferric chloride + 

Lead acetate - 

Bromine water + 

Acetic acid + 

Potassium permanganate + 

Flavonoids 

Pew + 

Alkaline reagent + 

Lead acetate + 

Ferric chloride + 

Alkaloids 

Dragendorff - 

Wagner - 

Mayer + 

Glycosides 

Liebermann - 

Salkowski - 

Keller-kilani - 

Legal - 

Steroids Liebermann + 

Terpenoids Chloroform-sulfuric acid + 

Saponins Shaking test for foaminess - 
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Figure-1: IR sperctra of leaf extract of Andrographis paniculata. 

 

Conclusion 

Andrographis paniculata of Assam is used for various 

treatments by the peoples of different parts of Assam. Thin layer 

chromatographic and phytochemical investigation confirmed 

that Andrographis paniculata of rural Kamrup of Assam 

possesses unique characteristics. Phytochemical investigation on 

ethanolic leaf extract of Andrographis paniculata proves the 

existence of phenols and tannins, flavonoids, steroids, 

terpenoids and alkaloids. Again appearance of multiple spots in 

thin layer chromatographic study confirmed the existence of 

mixtures of chemicals in the leaf extract of Andrographis 

paniculata.  

 

References 

1. Buragohain, J., & Konwar B.K., (2007). Ethnomedicinal 

Plants used in Skin Diseases by some Indo-Mongoloid 

Communities of Assam. Asian J. Exp. Sci., 21(2), 281-288. 

2. Brahma, S., Narzary, H., & Basumatary, S., (2013). Wild 

edible fruits of Kokrajhar district of Assam, North-East 

India. Asian J. Plant Sci. Res., 3(6), 95-100. 

3. Sarmah, P. C., (2011).  Ethno antidiabetic plants of assam. 

IJABPT, 2(4), 246-251. 

4. Banik, G., Bawari, M., Dutta Choudhury, M. Choudhury, 

S., & Sharma, G. D., (2010). Some Anti-Diabetic Plants of 

Southern Assam. Assam University Journal of Science & 

Technology: Biological and Environmental Sciences,  5(1), 

114-119.  

5. Gogoi, B., & Zaman, K., (2013). Phytochemical 

Constituents of Some Medicinal Plant Species Used in 

Recipe During ‘Bohag Bihu’ in Assam. J. Pharma. 

Phytochem, 2(2), 30-40. 

6. Gogoi, M., & Islam, M., (2010). Ethno-medicinal plants of 

upper Brahamaputra valley of Assam. International Journal 

of Plant Sciences, 5(1), 10-12. 

7. Sonowal R., (2013). Indigenous Knowledge on the 

Utilization of Medicinal Plants by the Sonowal Kachari 

Tribe of Dibrugarh District in Assam, North-East India.  

Int. Res. J. Biological Sci., 2(4), 44-50,  

8. Das, A. K., Choudhury, M. R., & Sharma, G. C., (2013). 

Medicinal Plants used by Koch Rajbangshi of North 

Salmara Subdivision, Bongaigaon, Assam, India. Our 

Nature, 11(1). 45-53. 

9. Das, A. K., Dutta, B. K., & Sharma, G. D., (2008). 

Medicinal plants used by different tribes of Cachar district, 

Assam.  Indian Jounal of Traditional Knowledge, 7(3), 

446-454. 

10. Okhuarobo, A., Falodun, J. E., Erharuyi, O., Imieje, V., 

Falodun, A., & Langer, P., (2014). Harnessing the 

medicinal properties of Andrographis paniculata for 

diseases and beyond: a review of its phytochemistry and 

pharmacology. Asian Pac J Trop Dis, 4(3), 213-222. 

11. Deepak, S., Asmita, P., & Shinde, P., (2014). Study of 

antioxidant and antimicrobial activities of Andrographis 

paniculata. Asian Journal of Plant Science and Research, 

4(2), 31-41. 

12. Sithara, N. V., Komathi, S., Rajalakshmi, G., Queen, J., & 

Bharathi, D., (2016). Phytochemical analysis of 

Andrographis paniculata using different solvents. 

European Journal of Biotechnology and Bioscience, 4(8),  

28-30. 

13. Radha, R., Sermakkani, M., & Thangapandian, V. (2011). 

Evaluation of phytochemical and antimicrobial activity of 



International Research Journal of Biological Sciences ________________________________________________ISSN 2278-3202 

Vol. 11(1), 18-23, February (2022)  Int. Res. J. Biological Sci. 
 

 International Science Community Association             22 

Andrographis paniculata nees (Acanthaceae) aerial parts. 

Int. J. of Pharm. & Life Sci., 2(2), 562-567.  

14. Nagajothi, S., Mekala, P., Raja, A., Raja, M. J., & 

Senthilkumar, P., (2018). Andrographis paniculata: 

qualitative and quantitative phytochemical analysis. 

Journal of Pharmacognosy and Phytochemistry, 7(4), 

1251-1253. 

15. Murali, J., Maheswari, R. M., Syed Muzammil, M., & 

Asogan, G., (2014). Anthelmintic activity of leaves extract 

of andrographis paniculata nees.  IJP, 1(6), 404-4 08. 

16. Agrawal, R. C., & Pandey, P., (2019). Screening of 

andrographis paniculata extract for antioxidant and 

genotoxic activities. International Journal of Research – 

Granthaalayah, 7(6), 132-142. 

17. Singh, S., Mehta, A., Baweja, S., Ahirwal, L., & Mehta, P., 

(2013). Anticancer activity of Andrographis paniculata and 

Silybum marianum on five human cancer cell lines. Journal 

of Pharmacology and Toxicology, 8(1), 42-48. 

18. Rajendrakumar, T., Rao, S., Satyanarayana, M. L., 

Narayanaswamy, H. D., Byregowda, S. M., & 

Purushotham, K. M. (2020). Cisplatin induced 

histopathological changes in the liver and its amelioration 

by Andrographis paniculata. International Journal of 

Science, Environment and Technology,  9(3),  3386 –3394. 

19. Salna, K. P., Sreejith, K., Uthiralingam, M., Mithu, A. P., 

John M. M. C., & Fleming, A. T., (2011). A comparative 

study of phytochemicals investigation of Andrographis 

paniculata and Mmurraya koenigii. Int J Pharm Pharm Sci, 

3(3), 291-292. 

20. Gurupriya, S., Cathrine, L., Pratheema, P., & Ramesh, J., 

(2018). Preliminary phytochemical screening and GC- MS 

analysis of ethanolic stem extract of Andrographis 

paniculata. International Journal of Recent Scientific 

Research Research,  9(3),  25300-25303. 

21. Padmalochana, K., Rajan, & M. S. D., (2014). 

Phytochemical analysis and antimicrobial activity of king 

of bitter andrographis paniculata against pathogenic 

microbes.International. Journal of Institutional Pharmacy 

and Life Sciences, 4(6), 135-145. 

22. Pandey, J., Saini, V. K., & Raja, W., (2019). Evaluation of 

phytochemical analysis of andrographis paniculata leaf 

and stem extract. WJPLS, 5(2), 188-190. 

23. Bhargavi, B., & Kaloori, K., (2018). Preliminary 

phytochemical analysis of different solvent extracts of 

andrographis paniculata (burm. f.) wall. ex nees. Int J 

Pharm Biol Sci., 8(4), 311-314. 

24. Chaitanya, L. B.,  Ahalya, S., Divya, N. P.,  Mounica,  K., 

& Kumar,  A., (2017). Phytochemical evaluation of 

Andrographis paniculata, Cassia angustifolia and Eclipta 

alba. Indian Journal of Research in Pharmacy and 

Biotechnology, 5(2), 160-163. 

25. Nag, S., Paul, A., & Dutta, R., (2013). Phytochemical 

analysis of methanolic extracts of leaves of some medicinal 

plants. International Journal of Scientific and Research 

Publications, 3(4), 1-4. 

26. Biradar, S. R., Biradar, D. S., & Rachetti, B. D., (2014). 

Qualitative analysis of Andrographis paniculata nees. 

International Science Journal, 1(4), 5-9. 

27. Chandran, P., Sudhakaran, R., Krishna, A., Arya, B., Priya, 

K., Gayathry, S., Vandana, R., & Joseph, N., (2017). 

Analysis of Phytochemical Constituents, Anthelmintic and 

Insecticidal Properties of Leaf Extracts of Andrographis 

paniculata. The Pharmaceutical and Chemical Journal, 

4(5), 98-106. 

28. Divisha, R.,  Ranganathan, V., Vijayakaran, K., Elamaran, 

A., & Senthil, K. P., (2018). Quantifying phytophenols in 

Andrographis paniculata and Withania somnifera leaf 

extracts. The Journal of Phytopharmacology, 7(6), 477-

479. 

29. Elaiyaraja, A., Chandramohan, G., Mariajancyrani, J., & 

Jayabharathi, G., (2015). Phytochemical Screening, 

Antioxidant and Antimicrobial Activities of Indoneesiella 

echioides (L.) Nees Leaves. World Scientific News, 21, 51-

63. 

30. Widjajakusuma, E. C., Arijanto J. A., Hendriati, L., Wijay, 

S., Ferawati, S. A, Sastrowardoyo, W., Nadia, M. N., 

Muna, N. M., Fajarwati, R. P., Ervina, M., Esar, S. Y., 

Soegianto, L., Lang, T. & Heriyanti, C., (2019). 

Phytochemical screening and preliminary clinical trials of 

the aqueousextract mixture of Andrographis paniculata 

(Burm. f.) Wall. ex Nees and Syzygium polyanthum 

(Wight.) Walp leaves in metformin treated patients with 

type 2 diabetes. Phytomedicine, 55, 137–147. 

31. Khalil, A. W., Iqbal, Z., & Adhikari, A., (2017). Chemical 

composition, phytochemical analysis and antimicrobial 

activity of Boerhavia procumbens. Bangladesh J 

Pharmacol, 12, 427-433. 

32. Albahri, F. (2020). Pharmacognestic, phytochemical, and 

antimicrobial activities of nila vembu (andrographis 

paniculata. nees.). International Journal of Current 

Research, 12(10), 14054-14058. 

33. Chua, L. S., Abdullah, F. I., & Azlah, M. A. F., (2019). 

Phytochemical Profile of Andrographis paniculata Extract 

from Solvent Partitionand Precipitation. Journal of 

Biologically Active Products from Nature, 9(3), 238-249. 

34. Abraham,  A. O., Nasiru, A. U., Abdulazeez, A. K., Seun, 

O. O., & Ogonna, D. W., (2019). Therapeutic Potency of 

the Polar and Non-Polar Extracts of Andrographis 

Paniculata Leaf Against some Pathogenic Bacterial Isolates. 

Arch Phar & Pharmacol Res., 2(3), 1-5. 

35. Adekunle, O. A., & Ayodele, F. T., (2014). Insecticidal 

Activity of the Aqueous Leaves Extract of Andrographis 



International Research Journal of Biological Sciences ________________________________________________ISSN 2278-3202 

Vol. 11(1), 18-23, February (2022)  Int. Res. J. Biological Sci. 
 

 International Science Community Association             23 

paniculata asProtectant of Cowpea Seeds from 

Callosobruchus maculatus Infestation. Cent. Euro. J. Exp. 

Bio., 3 (1), 29-33. 

36. Bassey, E. E., Ifeayinwa, O., Onuorah, C., & Chioma, L., 

(2019). Photochemical screening and in vitro antimicrobial 

analysis of chloroform, methanol and acetone extracts of 

leaves of Andrographis paniculata. Int J Mol Biol., 4(2), 

38‒44. 

37. Divya, N., Mythili, S., & Sathiavelu, A. (2011). 

Phytochemical analysis and in vitro antimicrobial activity 

of Andrographis paniculata (Acanthaceae). Journal of 

Pharmacy Research, 4(7), 2140-2142. 

38. Sukesh, K., Shafi Thompson, T., & Densingh, J. (2011). 

Phytochemical investigation and antibacterial activity of 

Gymnema sylvestre and Andrographis paniculata from 

western ghats. Int. J. Phytomed, 3, 254-260. 

39. Kalita, P., (2015). Thin Layer Chromatographic 

investigation on leave of Leucas Aspera extracted in 

Ethanol and Dichloromethane. Int. Res. J. Biological Sci., 

4(7), 69-72. 

40. Kalita, P., (2016). Studies on the behavior of ethanolic and 

dichloromethanic leaf extract of Cynodon dactylon from 

Assam using thin layer chromatography. Res. J. Recent Sci., 

5(3), 1-11. 

41. Harborne, J. B., (1998). Phytochemical studies of medicinal 

plants. Int. J. Plant Sci., 68, 130-142. 

42. Yadav, R.N.S, & Agarwala, M., (2011). Phytochemical 

analysis of some medicinal plants.  Journal of Phytology, 

3(12), 10-14. 

43. Srujana, T.S., Babu, K. R., & Rao, B. S. S. (2012). 

Phytochemical Investigation and Biological Activity of 

Leaves Extract of Plant Boswellia Serrata. The Pharma 

Innovation, 1(5), 22-46. 

44. Kumar, A., Ilavarasan, R., Jayachandran, T., Decaraman, 

M., Aravindhan, P., Padmanabhan, N., & Krishnan, 

M.R.V., (2009). Phytochemicals Investigation on a Tropical 

Plant, Syzygium cumini from Kattuppalayam, Erode 

District, Tamil Nadu, South India. Pakistan Journal of 

Nutrition, 8(1), 83-85.  

45. Chitravadivu, C., Manian, S., & Kalaichelvi, K., (2009). 

Qualitative Analysis of Selected Medicinal Plants, 

Tamilnadu, India.  Middle-East J. Sci. Res., 4(3), 144-146. 

46. Srivastava, A.K., Srivastava, P., Behera, B.R. & 

Shrivastava, A.K., (2011). Pharmacognostical & phyto-

chemical investigation of Cissus Quadrangularis Linn. 

Stem. IJPRD, 3(1), 207-215. 

 


