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ABSTRACT: Cissus latifolia Lam. (Vitaceae) is a woody climber with leaf-

opposed tendrils. It is a medicinal plant used in the traditional system of medicine 

for the treatment of various ailments. The present study focused on the identification 

and qualitative determination of phytoconstituent types and establishment of the 

HPTLC fingerprint profile of the hot and cold extracts of C. latifolia. Preliminary 

phytochemical screening was done to identify the class of compounds present. 

HPTLC analyses of eight different extracts were carried out with the most suitable 

mobile phase system using the Camag HPTLC instrument consisting of Linomat- V 

automated spotter having a 100 μl syringe connected to a nitrogen cylinder, twin-

trough developing chamber, scanner-III and viewing cabinet with dual wavelength 

UV lamps (Camag, Muttenz, Switzerland). Qualitative phytochemical screening 

revealed the presence of flavonoids, coumarins, tannins, alkaloids, steroids, 

terpenoids, saponins, quinines, anthraquinones and phenol in the stem of C. latifolia. 

The HPTLC profiling of eight different extracts showed the presence of alkaloids, 

flavonoids, phenols, saponins, and tannins with different Rf values. The results of 

preliminary phytochemical screening and HPTLC fingerprint obtained from this 

study can be used as a reference for the standardization and quality control of Cissus 

latifolia stem. 

INTRODUCTION: According to Angiosperm 

Phylogeny Group IV classification, the family 

Vitaceae consists of two subfamilies Vitoideae 

(Eaton) and Leeoideae (Burmeister) 
1
 and Cissus is 

the largest genus in the family with about 350 

species 
2
. Cissus L. is seen widely distributed in the 

tropical regions such as Africa (ca.135 species), 

Southern Asia (ca. 85 species), Australia (ca.12 

species) and the Americas (77 species) 
3
. C. 

latifolia is a woody climber with leaf-opposed 

tendrils, which may be modified to form an 

inflorescence. 

QUICK RESPONSE CODE 

 

DOI: 
10.13040/IJPSR.0975-8232.10(2).568-77 

The article can be accessed online on 
www.ijpsr.com 

DOI link: http://dx.doi.org/10.13040/IJPSR.0975-8232.10(2).568-77 

Cissus is a therapeutically important plant as many 

of its species are reported to have medicinal 

properties and is used in traditional medicine for 

treating various diseases. C. latifolia Lam. and C. 

quadrangularis L. is used in the treatment of weak 

bones, bone fractures, cancer, scurvy, peptic ulcer 

disease, hemorrhoids, malaria, pain and asthma 
4
.  

The diverse medicinal properties of the genus 

Cissus such as antidiabetic, anti-inflammatory, 

anti-snake venom, anti-cholesterol, anti-viral, anti-

cell proliferative, anti-dysenteric and anti-microbial 

were reviewed 
5
. C. aralioides is used in Cameroon 

traditional medicine as a toxicological and anti-

microbial agent against microbes infecting 

urogenital and gastrointestinal tracts 
6
. A recent 

review revealed the anabolic, androgenic, 

antioxidant and bone healing activity of C. 

quadrangularis 
7
.  
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According to Soladoye and Chukwuma, C. 

populnea is used in different states of Nigeria for 

making a vegetable soup to stop postnatal bleeding 
8
. The therapeutic use of different plants from the 

genus Cissus suggests that these plants can serve as 

a good source of medicines.  

According to WHO guidelines, chromatographic 

fingerprints such as TLC, HPTLC, HPLC, GC, and 

hyphenated techniques can be used in the 

identification and determination of adulteration in 

herbal drugs 
9, 10

. HPTLC fingerprint can be 

utilized as a phytochemical marker and as an 

estimator of genetic variability in plant population 
11

. The present study aims to point out the presence 

of major phytoconstituents and to develop a quality 

control standard fingerprint for different extractive 

fractions of C. latifolia stem. 

MATERIALS AND METHODS: 

Collection, Identification, and Preparation of 

Plant Materials: The fresh stem of C. latifolia was 

collected from Muvattupuzha, Ernakulam District 

of Kerala. Taxonomic identification of the plant 

was done at the Silviculture Department, Kerala 

Forest Research Institute (KFRI), Peechi and the 

voucher specimen was deposited in the National 

Herbarium Collection at KFRI with accession no. 

13054. The plant materials were washed, chopped, 

dried under shade and finely powdered using a 

blender. 

Preparation of Extracts: For phytochemical 

screening 10 gm of the stem powder was mixed 

with 50 ml of solvents such as petroleum ether, 

ethyl acetate, and methanol and kept for 48 h with 

intermittent shaking. The extract was filtered, kept 

in a water bath for 2 h at 60 ºC and used for further 

analysis. For HPTLC 10 gm of the powdered 

sample was taken in a Soxhlet and extracted using 

different solvents such as hexane, petroleum ether, 

ethyl acetate and methanol for 8 h (hot extraction). 

The extract was then concentrated using a rotary 

vacuum evaporator. For cold extraction, 1 gm 

powder was mixed with 20 ml of the above four 

solvents and kept in a sonicator for 20 min.  

Preliminary Phytochemical Screening: A small 

amount of the dry extract was used for qualitative 

phytochemical screening following standard 

protocols 
12

. 

Screening of Phytochemical Groups using 

HPTLC: Chromatographic fingerprints like 

HPTLC are widely used for the identification and 

qualitative determination of bioactive compounds 

in herbal drugs. HPTLC is an analytical technique 

that gives fast, reliable and reproducible results 

when compared with other techniques. The Camag 

HPTLC instrument consisted of Linomat- V 

automated spotter having a 100 μl syringe 

connected to a nitrogen cylinder, twin –trough 

developing chamber, scanner –III and viewing 

cabinet with dual wavelength UV lamps (Camag, 

Muttenz, Switzerland). Pre-coated TLC plates of 

aluminum backed silica gel 60 F 254 having 0.2 

mm thickness was used. 

Sample extracts were spotted on TLC plates in the 

form of narrow bands of 8 mm at a distance of 10 

mm from the bottom. 10 μl of the sample was 

applied under a continuous dry stream of nitrogen 

gas. The development of spotted plates was done 

using different mobile phases most suitable for 

each phytochemical. The mobile phase used for the 

detection of alkaloids was Toluene: Ethyl acetate: 

Diethylamine (7:2:1) and for flavonoids was 

toluene: ethyl acetate: formic acid (7:3:0.1). For 

detecting phenolic compounds, Tetrahydrofuran: 

Toluene: formic acid: water (16:8:2:1) was used 

and for detecting saponins chloroform: acetic acid: 

methanol: water in the ratio 6.4:3.2:1.2:0.8 was 

used. Ethyl acetate: acetic acid: ether: hexane (4:2: 

2:2) was used for detection of tannins. 

Linear ascending development of TLC plate was 

performed in a twin trough glass chamber (10 × 10 

cm) pre-saturated with 10 ml of the same solvent 

system. The chamber saturation time was 20 

minutes at 25 ± 2 °C at a relative humidity of 60 ± 

5%. The plate was developed to a distance of 80 

mm from the point of the sample application. The 

plate was then dried, and the chromatogram was 

viewed under 254 nm and 366 nm to visualize the 

phytochemical constituents. Dragendorff’s reagent 

was used for alkaloids and anisaldehyde sulphuric 

acid was used for saponins as a derivatizing 

reagent. For derivatizing flavonoids, Neu’s reagent, 

i.e. NP/PEG solutions (Natural Products - Solution 

A: 1% Diphenylborinic acid aminoethyl ester in 

methanol and Polyethylene glycol - Solution B: 5% 

Polyethylene glycol 400 in ethanol) was used.  
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Fast blue salt B reagent was used for both tannins 

and phenolic compounds. These plates were then 

photographed in varying conditions under UV 254 

nm and UV 366 nm after derivatization. The digital 

densitometric scan was done with Camag TLC 

scanner III, operated by win CATS software 

version 1.4.4. HPTLC studies were carried out 

based on the standard procedures 
13, 14

. 

RESULTS:   

Preliminary Phytochemical Screening: The 

results of the preliminary phytochemical screening 

of different extracts of C. latifolia stem (petroleum 

ether, ethyl acetate, and methanol) are given in 

Table 1. Screening revealed the presence of 

flavonoids, coumarins, tannins, alkaloids, steroids, 

terpenoids, saponins, quinines, anthraquinones, and 

phenol.  

TABLE 1: PRELIMINARY PHYTOCHEMICAL 

ANALYSIS OF C. LATIFOLIA STEM 

S. 

no. 

Phytoconstituent Petroleum 

ether 

Ethyl 

acetate 

Methanol 

1 Flavonoids - - + 

2 Coumarins + + - 

3 Tannins - - + 

4 Alkaloids (Mayer’s) - - + 

5 Alkaloids (Wagner’s) - - + 

6 Steroids/Terpenoids - + + 

7 Saponins - + + 

8 Quinines - + + 

9 Anthraquinones - + + 

10 Phenol - - + 

11 Resin - - - 

12 Reducing sugar/ 

Glycoside 

- - - 

13 Protein - - + 

14 Carbohydrate + + + 

HPTLC Analysis: The HPTLC analysis of 

different extracts from C. latifolia stem showed 

several peaks of polyvalent phytoconstituents 

which can be used as a fingerprint for 

authentication. 

HPTLC Fingerprint for Alkaloid: The HPTLC 

spectrum for the eight extracts is illustrated in Fig. 

1 which showed very few bands in 254 nm and 366 

nm, however, these bands were not distinct under 

visible light after derivatization Fig. 1D. The 

densitometric scan showing the Rf values of 

different peaks were summarized in Table 2. 

Analysis of hexane (hot) extract revealed eight 

peaks with Rf values ranging from 0.02 to 0.66. 

Spots with Rf values 0.66 and 0.02 are majors 

(38.06% and 27.27% respectively). Hexane (cold) 

extract revealed only three peaks with Rf values 

ranging from 0.02 to 0.85. Among them, those with 

Rf values 0.79 and 0.02 were predominant with 

49.27% and 30.98% area respectively. Analysis 

with petroleum ether hot extract revealed three 

peaks with Rf values ranging from 0.01 to 0.61. 

Spots with Rf values 0.01 and 0.61 were majors 

(65.76% and 21.30% respectively). Petroleum ether 

cold extract also showed three peaks in which Rf 

values ranged from 0.01 to 0.83. The predominant 

Rf values were 0.01 and 0.83 with 52.80% and 

24.04% area respectively. HPTLC analysis of ethyl 

acetate hot extract revealed 4 peaks where Rf 

values ranged from 0.01 to 0.70. The predominant 

area percentages (60.58% and 19.20%) were shown 

by peaks with Rf values 0.01 and 0.04. 

TABLE 2: PEAK LIST AND Rf VALUES OF HEXANE, PETROLEUM ETHER, ETHYL ACETATE AND 

METHANOL (BOTH COLD AND HOT) EXTRACTS OF C. LATIFOLIA STEM FOR ALKALOIDS 

 Hexane Petroleum ether 

 Hot Cold Hot Cold 

Peak Max 

Rf 

Max 

height 

Area 

% 

Max 

Rf 

Max 

height 

Area 

% 

Max 

Rf 

Max 

height 

Area 

% 

Max 

Rf 

Max 

height 

Area 

% 

1 0.02 630.5 27.27 0.02 407.5 30.98 0.01 373.3 65.76 0.01 197.1 52.80 

2 0.10 69.1 3.82 0.79 89.0 49.27 0.56 17.7 12.94 0.77 22.5 23.16 

3 0.14 257.5 13.46 0.85 58.7 19.75 0.61 28.3 21.30 0.83 23.1 24.04 

4 0.19 40.9 4.05          

5 0.35 57.3 4.61          

6 0.44 37.8 2.53          

7 0.49 67.6 6.2          

8 0.66 218.6 38.06          

 Ethyl acetate Methanol 

 Hot Cold Hot Cold 

1 0.01 730.6 60.58 0.01 507.2 58.36 0.02 741.5 88.18 0.01 697.4 68.83 

2 0.04 305.1 19.20 0.79 48.3 41.64 0.18 12.6 0.89 0.78 57.3 31.17 

3 0.10 17.9 1.66    0.77 43.6 10.93    

4 0.70 55.4 18.56          
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In the case of ethyl acetate cold extract, there were 

only 2 peaks with Rf values 0.01 and 0.79 having 

area percentage of 58.36 and 41.64 respectively. 

For hot methanol extract three peaks were obtained 

with Rf values ranging from 0.02 to 0.77. The 

predominant area percentages were shown by 0.02 

and 0.77 with 88.18% and 10.93% respectively. 

Analysis of cold methanol extract revealed only 

two peaks. The Rf values of the peaks were 0.01 

and 0.78 which showed 68.83% and 31.17% area 

respectively. 

  

  
FIG. 1: HPTLC PROFILE (ALKALOIDS) FOR STEM EXTRACTS OF C. LATIFOLIA 

Before derivatization: A) UV 366 nm B) UV 254 nm C) After derivatization: under visible light. D) Three-dimensional 

representation of HPTLC chromatogram measured at 254 nm. [Hot H-Hot Hexane, Cold H-Cold Hexane, Hot P-Hot Petroleum 

ether, Cold P- Cold Petroleum ether, Hot E-Hot Ethyl acetate, Cold E-Cold Ethyl acetate, Hot M-Hot Methanol, and Cold M- 

Cold Methanol] 

HPTLC Fingerprint for Flavonoids: Development 
of hot hexane fraction produced no peaks whereas 

in hexane cold fraction three peaks with Rf values 

ranging from 0.02 to 0.80 was obtained. Area 

percentage (25.13% to 45.26%) indicated the 

presence of phytoconstituents in relatively good 

amount. In the case of both petroleum ether hot and 

cold fractions, four peaks were observed. The Rf 

values ranged from 0.02 to 0.68 in the case of the 

hot fraction. The components with Rf values 0.68 

and 0.58 were the majors with area percent 62.78% 

and 12.85% respectively. For cold fraction, Rf 

values ranged from 0.02 to 0.79. Spots with Rf 

values 0.64 and 0.79 are the majors (46.86% and 

29.07% respectively).  

Analysis of ethyl acetate hot extract revealed ten 

peaks with Rf values ranging from 0.02 to 0.67. 

Among them, those with Rf values 0.02 and 0.67 

were predominant with area percent 51.46 and 9.45 

respectively. In ethyl acetate cold fraction only 

three peaks were obtained. The Rf values ranged 

from 0.02 to 0.80. The components with Rf values 

0.02 and 0.64 were comparatively abundant with an 

area percentage of 49.07 and 27.18 respectively.  

The development of hot methanol fraction revealed 

eleven peaks whose Rf values ranged from 0.02 to 

0.79. The component with Rf value 0.02 was the 

major one with an area percentage of 60.98. For 

cold methanol fraction, four peaks were observed, 

and the Rf ranged from 0.03 to 0.80. Spots with Rf 

values 0.03 and 0.80 were more predominant with 

area percent 71.53 and 12.84 respectively. The 

results obtained from the HPTLC analysis of 

various extracts concerning flavonoids are given in 

Table 3, and the corresponding figures were   

represented in Fig. 2. 

A B 

C D 
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FIG. 2: HPTLC PROFILE (FLAVONOIDS) FOR STEM EXTRACTS OF C. LATIFOLIA 

Before derivatization: A) UV 366 nm B) UV 254 nm; After derivatization: C) UV 366 nm after dipping in solution A D) UV 366 nm after 

dipping in solution B E) Three-dimensional representation of HPTLC chromatogram measured at 254 nm. [Hot H-Hot Hexane, Cold H-Cold 

Hexane, Hot P-Hot Petroleum ether, Cold P- Cold Petroleum ether, Hot E-Hot Ethyl acetate, Cold E-Cold Ethyl acetate, Hot M-Hot Methanol, 

and Cold M- Cold Methanol] 

TABLE 3: PEAK LIST AND Rf VALUES OF HEXANE, PETROLEUM ETHER, ETHYL ACETATE AND METHANOL (BOTH 

COLD AND HOT) EXTRACTS OF C. LATIFOLIA STEM FOR FLAVONOIDS 

 Hexane Petroleum ether 

 Hot Cold Hot Cold 

Peak Max 

Rf 

Max 

Height 

Area 

% 

Max  

Rf 

Max 

Height 

Area 

% 

Max  

Rf 

Max 

Height 

Area 

% 

Max  

Rf 

Max 

Height 

Area % 

1 - - - 0.02 147.4 29.61 0.02 38.2 12.32 0.02 89.8 17.84 

2    0.64 56.5 45.26 0.21 14.8 12.05 0.16 10.5 6.23 

3    0.8 23.6 25.13 0.58 16.1 12.85 0.64 50.2 46.86 

4       0.68 36.7 62.78 0.79 19.7 29.07 

 Ethyl acetate Methanol 

 Hot Cold Hot Cold 

1 0.02 758.9 51.46 0.02 282.6 49.07 0.02 769.4 60.98 0.03 681.4 71.53 

2 0.13 104.4 7.94 0.64 42.2 27.18 0.08 151.1 6.55 0.26 15.6 3.15 

3 0.18 83 7.95 0.8 25.4 23.75 0.12 149.1 8.72 0.67 49.2 12.49 

4 0.23 101.4 7.86    0.18 65.4 5.33 0.8 39.8 12.84 

5 0.25 67.4 4.69    0.24 81.4 5.78    

6 0.38 31.5 2.89    0.27 59.6 2.99    

7 0.41 12.6 1.13    0.32 14.0 0.77    

8 0.59 32.1 3.00    0.4 12.4 0.6    

9 0.64 51.3 3.63    0.47 19.9 2.01    

10 0.67 55.2 9.45    0.63 39.8 2.69    

11       0.79 32.8 3.58    

A B 

C D 

E 
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HPTLC Fingerprint for Phenols: The HPTLC 

fingerprint profile for various extracts showed a 

distinct band pattern, and it is represented in Fig. 3 

and the Rf values of different peaks are given in 

Table 4. The HPTLC analysis for hot hexane 

fraction exhibited three peaks, with Rf values 

ranging from 0.02 to 0.75. Spots with Rf values 

0.75 and 0.02 were majors (55.86% and 37.31% 

respectively). Hexane cold fraction also gave three 

peaks. The Rf values ranged from 0.02 to 0.63. The 

components with Rf values 0.02 and 0.63 were 

relatively abundant with area percent 83.95 and 

11.50 respectively. Petroleum ether hot fraction 

gave three peaks, whose Rf values ranged from 

0.00 to 0.66. Those with Rf values 0.66 and 0.00 

with area percent 75.02% and 14.57% were the 

majors. The analysis of petroleum ether cold 

fraction gave only two peaks. The Rf values were 

0.02 and 0.75 with an area percentage of 76.64% 

and 23.36% respectively. For ethyl acetate hot 

extract, the analysis produced eight peaks. Out of 

these components, those with Rf values 0.32 and 

0.67 with area percent 25.08 and 23.85 respectively 

were the majors. Ethyl acetate cold fraction gave 

two peaks only with Rf values 0.02 and 0.67 having 

area percentage of 40.23 and 59.77 respectively. 

Methanol hot fraction exposed nine peaks whose Rf 

values ranged from 0.02 to 0.72. Here Rf values 

0.02 and 0.34 were the majors with area percentage 

of 30.63% and 21.44% respectively. Analysis of 

cold methanol fraction resulted in seven peaks. The 

Rf ranged from 0.03 to 0.73. Spots with Rf values 

0.03 and 0.31 were the majors with area percentage 

of 56.94 and 25 respectively. 

  

  
FIG. 3: HPTLC PROFILE (PHENOLS) FOR STEM EXTRACTS OF C. LATIFOLIA   

Before derivatization: A) UV 366 nm B) UV 254 nm C) After derivatization: under visible light. D) Three-dimensional representation of 

HPTLC chromatogram measured at 254 nm. [Hot H-Hot Hexane, Cold H-Cold Hexane, Hot P-Hot Petroleum ether, Cold P- Cold Petroleum 

ether, Hot E-Hot Ethyl acetate, Cold E-Cold Ethyl acetate, Hot M-Hot Methanol, and Cold M- Cold Methanol] 

TABLE 4: PEAK LIST AND Rf VALUES OF HEXANE, PETROLEUM ETHER, ETHYL ACETATE AND METHANOL (BOTH 

COLD AND HOT) EXTRACTS OF C. LATIFOLIA STEM FOR PHENOLS 

 Hexane Petroleum ether 

 Hot Cold Hot Cold 

Peak Max 

Rf 

Max 

height 

Area 

% 

Max  

Rf 

Max 

height 

Area 

% 

Max  

Rf 

Max 

height 

Area 

% 

Max  

Rf 

Max 

height 

Area 

% 

1 0.02 430.2 37.31 0.02 181.3 83.95 0.00 23.8 14.57 0.02 161.3 76.64 

2 0.67 24.6 6.84 0.58 14 4.55 0.02 86.7 10.42 0.75 17.1 23.36 

3 0.75 160.1 55.86 0.63 22.8 11.5 0.66 59.2 75.02    

 Ethyl acetate Methanol 

 Hot Cold Hot Cold 

1 0.02 30.6 1.21 0.02 53.3 40.23 0.02 716.5 30.63 0.03 455.8 56.94 

2 0.18 28.3 4.75 0.74 22.5 59.77 0.14 266.5 10.47 0.31 92.3 25 

3 0.32 128.3 25.08    0.22 228.6 9.41 0.44 16.8 2.9 

A B 

C D 
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4 0.41 67.2 7.55    0.34 472.8 21.44 0.53 13.9 2.51 

5 0.46 55.8 12.58    0.44 187.1 5.68 0.63 13.5 2.19 

6 0.58 79.9 7.65    0.52 141.1 5.23 0.67 28.1 4.37 

7 0.61 161.9 17.32    0.63 156.6 5.38 0.73 33.8 6.08 

8 0.67 164.8 23.85    0.66 191.1 5.02    

9       0.72 207.7 6.74    

HPTLC Fingerprint for Saponins: The HPTLC 

spectrum for various extracts was illustrated in Fig. 

4, and the Rf values of different peaks were given 

in Table 5. HPTLC analysis of hot hexane fraction 

exhibited only two peaks, whose Rf values were 

0.02 and 0.81 with area percentage of 15.47 and 

84.53 respectively. Hexane cold fraction revealed 

only one peak at Rf 0.02. Petroleum ether hot 

extract showed four peaks whose Rf values ranged 

from 0.01 to 0.82. The components with Rf values 

0.16 and 0.01 were the majors with 42.08% and 

21.55% respectively. Petroleum ether cold extract 

produced only one peak at Rf 0.03. The 

development of ethyl acetate hot fraction exhibited 

eight peaks with Rf values ranging from 0.03 to 

0.83.  

Among them, those with Rf values 0.26 and 0.53 

were more predominant with an area percentage of 

26.55 and 16.06 respectively. The cold fraction of 

ethyl acetate gave only three peaks whose Rf values 

ranged from 0.03 to 0.56. Spots with Rf values 0.03 

and 0.56 were the majors with area percentage of 

59.61 and 22.24 respectively. Methanol hot fraction 

resulted in ten peaks, with Rf ranging from 0.02 to 

0.74. There were two relatively predominant peaks 

at Rf values 0.03 and 0.31 with area percentages 

26.45 and 26.42 respectively. Analysis of cold 

methanol fraction revealed five peaks. The Rf 

values ranged from 0.03 to 0.59. The components 

with Rf values 0.03 and 0.28 were relatively 

abundant with area percentage of 65.09 and 19.66 

respectively. 

  

  

 
FIG. 4: HPTLC PROFILE (SAPONINS) FOR STEM EXTRACTS OF C. LATIFOLIA 

Before derivatization: A) UV 366 nm B) UV 254 nm After derivatization: C) under visible light D) UV 366 nm. E) Three-dimensional 

representation of HPTLC chromatogram measured at 254 nm. [Hot H-Hot Hexane, Cold H-Cold Hexane, Hot P-Hot Petroleum ether, Cold P- 

Cold Petroleum ether, Hot E-Hot Ethyl acetate, Cold E-Cold Ethyl acetate, Hot M-Hot Methanol, and Cold M- Cold Methanol] 

A B 

C D 

E 
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TABLE 5: PEAK LIST AND Rf VALUES OF HEXANE, PETROLEUM ETHER, ETHYL ACETATE AND 

METHANOL (BOTH COLD AND HOT) EXTRACTS OF C. LATIFOLIA STEM  FOR SAPONINS 

 Hexane Petroleum ether 

 Hot Cold Hot Cold 

Peak Max 

Rf 

Max 

Height 

Area 

% 

Max  

Rf 

Max 

Height 

Area 

% 

Max  

Rf 

Max 

Height 

Area 

% 

Max  

Rf 

Max 

Height 

Area 

% 

1 0.02 409.4 15.47 0.02 184.5 100 0.01 47.7 21.55 0.03 91.1 100 

2 0.81 334.3 84.53    0.06 54.7 16.50    

3       0.16 65.3 42.08    

4       0.82 47.8 19.87    

 Ethyl acetate Methanol 

 Hot Cold Hot Cold 

1 0.03 145.2 12.32 0.03 115.7 59.61 0.02 728 10.73 0.03 491.8 65.09 

2 0.07 118.9 12.79 0.08 12.7 18.15 0.03 729.2 26.45 0.16 37.9 6.08 

3 0.14 116.1 14.32 0.56 14.3 22.24 0.12 275.9 8.86 0.28 89.6 19.66 

4 0.26 125.9 26.55    0.18 211.2 6.23 0.41 16.0 2.33 

5 0.37 69.7 8.87    0.21 158.4 4.93 0.59 32.3 6.84 

6 0.53 108.9 16.06    0.31 410.8 26.42    

7 0.78 16.8 1.34    0.47 89.3 4.53    

8 0.83 62.6 7.74    0.56 89.3 4.35    

9       0.59 86.9 6.19    

10       0.74 42.2 1.31    

 

HPTLC Fingerprint for Tannins: The analysis of 

hot hexane fraction revealed only two peaks. Their 

Rf values were 0.02 and 0.96 with area percentages 

92.02 and 7.98 respectively. In the case of cold 

hexane fraction, three peaks were observed whose 

Rf values ranged from 0.02 to 0.80. The spots with 

Rf values 0.02 and 0.37 were the majors with area 

percentage of 73.04 and 18.95 respectively. When 

petroleum ether hot fraction was developed, it gave 

three peaks, with Rf ranging from 0.00 to 0.16. The 

major peaks were observed at Rf values 0.16, and 

0.00 whose area percentage were 40.84 and 34.25 

respectively. For petroleum ether cold fraction, 

three peaks were obtained Rf values ranging from 

0.02 to 0.53. The components with Rf values 0.02 

and 0.53 were relatively abundant because their 

area percentages were 44.82% and 33.26% 

respectively. When ethyl acetate hot fraction was 

developed, eight peaks were observed. Rf values 

ranged from 0.02 to 0.90. Among them, those with 

Rf values 0.13 and 0.02 were more predominant 

with an area percentage of 41.64 and 15.38 

respectively. But ethyl acetate cold fraction gave 

only one peak at Rf value 0.02.  

  

  
FIG. 5: HPTLC PROFILE (TANNINS) FOR STEM EXTRACTS OF C. LATIFOLIA 

Before derivatization: A) UV 366 nm B) UV 254 nm C) After derivatization: under visible light. D) Three-dimensional representation of 

HPTLC chromatogram measured at 254 nm. [Hot H-Hot Hexane, Cold H-Cold Hexane, Hot P-Hot Petroleum ether, Cold P- Cold Petroleum 

ether, Hot E-Hot Ethyl acetate, Cold E-Cold Ethyl acetate, Hot M-Hot Methanol, and Cold M- Cold Methanol] 

A B 

C D 
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Analysis of hot methanol fraction revealed nine 

peaks whose Rf values ranged from 0.03 to 0.94. 

The phytoconstituents with Rf values 0.03 and 0.11 

were the major with 35.14% and 24.77% 

respectively. Methanol cold fraction produced six 

peaks with Rf values ranging from 0.03 to 0.77. 

The major peaks were observed at Rf values 0.03 

and 0.06 (area percent 53.27 and 38.22 

respectively). The results obtained from the 

HPTLC analysis of various extracts concerning 

tannins is given in Table 6, and the corresponding 

figures were represented in Fig. 5. 

TABLE 6: PEAK LIST AND Rf VALUES OF HEXANE, PETROLEUM ETHER, ETHYL ACETATE AND 

METHANOL (BOTH COLD AND HOT) EXTRACTS OF C. LATIFOLIA STEM FOR TANNINS 

 Hexane Petroleum ether 

 Hot Cold Hot Cold 

Peak Max 

Rf 

Max 

Height 

Area 

% 

Max  

Rf 

Max 

Height 

Area 

% 

Max  

Rf 

Max 

Height 

Area 

% 

Max  

Rf 

Max 

Height 

Area 

% 

1 0.02 561.7 92.02 0.02 136.7 73.04 0.00 37.7 34.25 0.02 88.1 44.82 

2 0.96 18.3 7.98 0.37 23.9 18.95 0.02 73.3 24.91 0.49 16.3 21.92 

3    0.8 10.5 8.01 0.16 30.9 40.84 0.53 16.0 33.26 

 Ethyl acetate Methanol 

 Hot Cold Hot Cold 

1 0.02 289.1 15.38 0.02 106.2 100 0.03 757.5 35.14 0.03 588.9 53.27 

2 0.13 171.2 41.64    0.11 430.1 24.77 0.06 147.4 38.22 

3 0.28 51.4 6.72    0.17 183.7 14.32 0.25 15.4 2.46 

4 0.37 48.8 6.66    0.32 61.8 4.52 0.65 12.7 1.29 

5 0.5 26.6 3.26    0.51 53.9 4.41 0.66 13.4 2.26 

6 0.67 87.8 12.82    0.66 73.0 7.47 0.77 13.1 2.50 

7 0.75 71.5 6.29    0.77 49.4 2.54    

8 0.90 74.3 7.23    0.91 72.3 3.29    

9       0.94 79.4 3.54    
 

DISCUSSION: Plants possess numerous bioactive 

compounds with a variety of pharmacological 

activities. Hence, their scientific validation is 

necessary for ensuring the quality and therapeutic 

efficacy. HPTLC analysis is the first step towards 

understanding the types of active principles present 

in a plant. Spectral analysis is used for the quality 

control and standardization of herbal formulations 

as it helps in detecting the adulterants 
15

. It is a 

valuable tool that provides chromatographic 

fingerprints which can be visualized and stored as 

electronic images 
16

. The chemical fingerprints 

developed through chromatographic methods is an 

approach to reveal the different phytoconstituents 

distributed in the plant material and to preserve the 

“database” for future studies 
17, 18

. Qualitative 

phytochemical screening of C. latifolia stem 

showed the presence of various phytochemicals 

such as flavonoids, coumarins, tannins, alkaloids, 

steroids, terpenoids, saponins, quinines, 

anthraquinones and phenols. Similar findings were 

reported from the aerial parts of C. quadrangularis 
19

. The present study is the first attempt to report 

the HPTLC fingerprint profile of C.latifolia stem 

extracts.  

HPTLC profile showed various peaks at 254 nm 

with specific solvent systems which revealed the 

presence of particular phytoconstituents. It also 

showed that methanol and ethyl acetate extracts 

contain more mixture of compounds when 

compared with hexane and petroleum ether 

extracts. Similar results confirming the presence of 

more phytoconstituents from methanol and ethyl 

acetate extracts were reported 
20

. HPTLC has 

proved as a novel, accurate, precise and sensitive 

method for the isolation of long chain aliphatic 

hydrocarbons from C. quadrangularis 
21

. In a 

recent study, HPTLC has been successfully 

employed for the quantification of 

phytoconstituents 
22, 23

. In C. latifolia the developed 

chromatogram is specific for the selected solvent 

system and can be utilized for the standardization 

of the extracts. This fingerprint profile along with 

the Rf values can be used as a reference standard in 

future works and can be used as a tool for detecting 

adulteration. 

CONCLUSION: Herbal drugs contain different 

groups of phytoconstituents which can show 

variability even between different parts of the same 

plant. This makes the process of standardization 

and quality control of herbal drugs a complex 

process. Hence developing a fingerprint of each 

extract can help in detecting the stability of the 

extract over time. In the present investigation, 
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HPTLC fingerprint profile for eight extractive 

fractions of C. latifolia stem was developed. The 

fingerprint profile for alkaloids, flavonoids, 

phenols, tannins, and saponins developed through 

this study can serve as a diagnostic tool for the 

identification, quality evaluation and detection of 

adulterants of the plant. 
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