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INTRODUCTION
Uncaria genus has been used traditionally for various 
treatments such as ulcer, fever, headaches, gastrointes-
tinal disorders, microbial infections and hypertension.1  
Uncaria gambir and Uncaria sclerophylla are some 
medicinal plants from genus Uncaria that commonly 
found at Sumatra, Indonesia.2-4 Phytochemical content 
in the Uncaria genus leaf also has been reported have  
beneficial pharmacological effects on diseases such as  
asthma, stroke, rheumatism and several other diseases.5  
Uncaria genus rich in polyphenolic compounds such 
as catechin.6 Catechin is a secondary metabolite which 
is a flavonoid compound that belongs to the flavan-3-ols  
group. Aqueous extract of U. gambir leaf was repoted 
to contain 7-76% catechin,6 that reported have antioxi-
dant activity.2,7-8 
Uncaria genus also contains Indole Alkaloids compounds 
which provide antihypertensive effects.9,10 The number  
of properties of the Uncaria genus has encouraged 
a number of industries to produce extracts from 
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ABSTRACT
Objective: Uncaria gambir Roxb. and Uncaria sclerophylla Roxb. are medicinal plants widely 
grown in Indonesia. Genus Uncaria is well known for catechin content that has potent antioxi-
dant activity. Uncaria also was reported containing alkaloid that has antihypertensive action. 
This study aims to provide microscopic characters and phytochemical profiles associated with 
the phenolic and alkaloid compounds contained in these two species of Uncaria. Methods:  
Microscopic characteristics were performed on fresh leaf samples using a microscope. Presence  
of alkaloids from ethanol and chloroform extract of U. gambir and U. sclerophylla leaf were 
performed using Dragendorff reagents. Thin Layer Chromatography profile was developed in  
the mobile phase that consisted of acetone: chloroform (8:2). Total Phenolic Content was  
determined according to the Folin-Ciocalteu method using microplate reader spectroscopically  
at λ = 765 nm. Results: Microscopy of U. gambir leaf revealed the presence of vascular bundle  
fragment, oil fragments, parenchyma cells, midrib transverse-section and lower epidermis 
with paracytic stomata. Whereas in U. sclerophylla can be observed midrib transverse-section 
and lower epidermis unicellular with trichomes. Both U. gambir and U. sclerophylla positively  
contain alkaloids. Chloroform extract showed the presence of alkaloids while ethanolic  
extracts showed negative results. The TLC profile shows the presence of catechin compound 
in the ethanolic extract, whereas in the chloroform extract does not show the presence of 
catechin. The total phenolic content of U. gambir and U. sclerophylla leaf ethanolic extract 
and chloroform extract was 7.309; 5.734 and 0.437; 0.161 mg of gallic acid equivalents each 
gram sample, respectively. Conclusion: Microscopic characteristics, TLC and phytochemicals 
obtained can be used for the authentication of Uncaria gambir Roxb. and Uncaria sclerophylla 
Roxb leaf.
Key words: Uncaria gambir, Uncaria sclerophylla, Microscopic Characters, Phytocemical 
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Uncaria. Examination of macroscopy and micros-
copy chacaters, qualitative evaluation of chemical 
compounds and chromatographic examination are 
several procedure that can be applied in the quality 
control process of herbal raw materials.11 The mac-
roscopy and microscopy examination of Uncaria 
was aimed to prevent adulteration and mistaken in 
the selection process of raw medicinal material from 
Uncaria genus. This study was aimed to provide the  
microscopic characters of U. gambir and U. sclerophylla  
leaves, total phenolic content and TLC profile of 
leaf extracts obtained from alkaloid and flavonoid 
extraction methods both of species.

MATERIALS AND METHODS
Plant materials
Uncaria gambir and Uncaria sclerophylla leaves were 
originally obtained from Padang, West Sumatra, 
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Indonesia. The sample was authenticated by Herbarium University of 
Andalas.

Macroscopic and microscopic analysis
The Leaf macroscopic morphological observation were performed using 
fresh leaves of Uncaria gambir and Uncaria sclerophylla. Respectively the 
leaves were used approx. 13 – 15 cm and 16 – 18 cm in length for U. gambir  
and U. sclerophylla (n=3, for each species). The leaves was observed  
macroscopically for shape, color, size, surface and texture characteristics.12

Microscopic analysis was performed by make thin sliced transverse section  
through the midrib and lamina part of the U. gambir and U. sclerophylla 
fresh leaf samples.13 The type of stomata was observed by make thin 
sliced longitudinal section above the leaf lower epidermis part. The fine 
sections placed on microscope glass slides and added 2 gtt cloral hydrate 
solution 70% (w/v). The glass slide then was heated for about 1 min until 
the color and pigment of the leaves section disappeared. One drop of 
glycerin added onto the fine section to help it mounted on glass slide.14 
Without any staining reagent the glass slide containing the fine section 
were placed under microscope (ZEISS, Primo Star, Germany) for micro-
scopic observation.

Preparation of extract
The extract was obtained using microwave assisted extraction (MAE)  
method at 70°C power 700 watt for 10 min. Each dry powder leaf samples 
were extracted with 70%ethanol and chloroform-ammonia 95: 5 (v/v) in  
a portion of 1:10 solvent (w/v). The esolution was filtered, then evaporated  
with rotary vacuum evaporator (Rotavapor® R-215, Buchi, Switzerland) 
until obtained concentrated extract. The solvent residue completely 
removed by vacuum oven at 37°C for 48h. This crude extract stored in 
refrigerator at -20°C and used for phytochemical analysis and determi-
nation of total phenolic content.

Preliminary phytochemical screening
Phytochemical preliminary tests aimed to determine the presence of  
alkaloid and flavonoid in the ethanolic extract and chloroform extract  
U. gambir and U. sclerophylla leaf. The preliminary qualitative phyto-
chemical screening were performed using Dreagendorff method for 
alkaloid and Shinoda test for flavonoids.15 Quninine used as a positive 
control for the Dragendorff test and cathethin as flavonoid positive control.
Alkaloid test was performed by dissolving 100 mg extract in 9 ml of 
aquadest in test tube, then added 1 ml of 10% HCl solution. Then the 
mixture was heated at 70oC for 1 min. To the test tube was added 1 ml of 
Dragendorff solution. Shinoda test was performed by dissolving 100 mg 
sample in 10 ml of 96% ethanol.
Then added 5 ml sample solution to the test tube. Added 4 drops of  
concentrated HCl, then add 100 mg of magnesium powder into the test 
tube. Pink color showed the presence of flavonoid.

Thin Layer Chromatography (TLC)
TLC analysis was performed using chromatographic precoated silica 
gel plates (Silica gel 60 F254, Merk, Germany) as stationary phase. Plate 
adjusted to size 4.5 x 6.5 cm. One hundred µl of extract solution and 
standard solution (1000 µl/ml for both solutions) were spotted onto the 
plate by using a 100 µl volumetric capillary tube. Acetone-chloroform 8:2 
(v/v) is used as mobile phase. The glass chamber saturated using mobile 
phase for 30 min, then the chromatogram were developed in the satu-
rated glass chamber containing 5 ml of mobile phase. The plate removed 
after the solvent moves about 5 cm from the initial extract position, then 
the plate dried immediately. After the plate has dried the spot visualized  
under visible light and under UV light at 256 nm and 365 nm sequentially  
using UV cabinet16 (CAMAG, Switzerland). The movement from separating  

spot of the extract was expresed as retention factor (Rf). The values of 
Rf were calculated by dividing the distance traveled by the spot with the 
distance traveled by solvent.

Determination of Total Phenolic Content (TPC)
Total Phenolic Content of ethanolic extract and chloroform extract from 
U. gambir and U. sclerophylla leaf was determined using Folin-Ciocalteu  
reagent following standard procedure of Pratami et al.17 A volume of 
25 µl extract solution was mixed with 100 µl Folin-Ciocalteu reagent 
(diluted 1 : 4 (v/v) with ddH2O) and shaken on 96-well microplate, then 
left to stand for 4 min at room temperature. Into the well added 75 µl 
Na2CO3 solution (w/v), then the mixture shaken for 60 s. Subsequently 
the reaction mixture was incubated for 2 h at room temperature. The 
absorbance was read at 756 nm using a microplate reader (VersaMax 
Microplate Reader, USA). The TPC calculated use the linear regression 
equation obtained from gallic acid standard curve (25 µl - 400 µl). The 
equation formula was y = 0.0006424 x + 0.156208 with r =0.997. The 
results were reported as mg gallic acid equivalents per gram leaf powder 
(mgGAE/g leaves powders).

RESULTS
Macroscopic characteristics
U. gambir (Figure 1A) has an caudate leaf apex and ovate leaf shape 
with a length ranging from 13-15 cm and the width of the leaves ranges 
between 6-8 cm. U. gambir leaves have a smooth texture when touched. 
U. sclerophylla (Figure 1B) has an apiculate leaf apex and broadly ovate 
leaf shape with a length ranging between 16-18 cm and the width of the 
leaves ranging from 11-13 cm. U. sclerophylla leaves have a rough texture 
when touched, with trichomes covering the entire surface of the leaf.
Both of U. gambir and U. sclerophylla have reticulated venation. The fresh 
leaves of U. gambir and U. sclerophylla are green colored and turn brown 
colored when wilted or aged. U. gambir leaves have a rigid structure and 
are thicker when compared to U. sclerophylla leaves which are relatively 
thinner and flaccid.

Microscopic characteristics
Microscopic observation of the transverse section through the midrib  
of U. gambir leaf revealed the phloem, xylem vessels, parenchyma cells  
(bellow the epidermis layer) and collenchyma cells (bellow the parenchyma  
cells) (Figure 2A). Lamina’s transverse section shows a single layer of 

Figure 1: Macroscopic characteristics of Uncaria gambir (A) and  
Uncaria sclerophylla (B) leaf.
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collenchyma mesophyll, epidermic layer and trichomes (Figure 3A).  
U. sclerophylla leaf have a type of unicelullar trichomes which is shaped 
like a needle (Figure 3B). From the microscopic of longitudinal section 
can be observed the trichomes are spread throughout the leaf surface 
(Figure 3C). We were unable to obtain an overview of the lamina’s trans-
verse section and stomata appearance, because the slice making process  
was still done manually with the help of razor blade and the leaf of  
U. sclerophylla was too thin to make the intended sections.

Phytochemical screening
Phytochemical screening revealed that in the leaves of U. gambir and  
U. sclerophylla alkaloid and flavonoid compounds were present. The  
alkaloid compounds are extracted when chloroform-ammonia 95: 5 (v/v)  
are used as a solvent. Whereas the flavonoid compounds extracted when 
entanol 70% are used as a solvent. Phytochemical screening results 
shown in Table 1.

TLC profiles
Thin Layer Chromatography profile revealed the constituents contained in  
the etanolic and the chloroform extract of U. gambir and U. sclerophylla, 
each constituent in the extract gave different Rf values and spot color 
when visualized under visible light and under UV light at 256 nm and 
365 nm (Figure 4). The calculation of the Rf value of each contituents can 
be shown in Table 2.

Total Phenolic Contents
The results of the determination of total phenolic content from chloro-
form and ethanolic extract of U. gambir and U. sclerophylla leaf shown 
in Table 3. The regression equation of gallic acid calibration curve was 
y = 0.0006424 x + 0.156208 with r = 0.997. Total phenolic content was  

Figure 2: Transverse section showing midrib (A), lamina (B) and lon-
gitudinal section showing lower epidermis (C) of Uncaria gambir leaf.

Figure 3: Transverse section showing midrib (A), trichomes (B) and lon-
gitudinal section showing lower epidermis (C) of Uncaria gambir leaf.

Figure 4: TLC chromatograms of U. gambir and U. schlerophylla chloro-
form leaf extracts respectively: 2,3) and U. gambir and U. schlerophylla 
ethanolic leaf extracts (respectively: 4,5) visualized under (A) visible 
light, (B) UV at 254 nm and (C) UV at 366 nm. As a standard used cathe-
cin solution 1000 µl/ml (1). Mobile phase: Acetone-chloroform 8:2 (v/v).

epedermic cells, double-layers of mesophyll palisade below the upper  
leaf epidermis, vascular bundle between mesophyll palisade and spherical  
oil fragments (Figure 2B). Also can be observed the spongy mesophyll 
and air spaces above the lower epidermal layer. The longitudinal section  
revealed the stomata consisting a pair of guard cells surrounded by ordi-
nary epidermal cells (Figure 2C). U. gambir leaf has a type of paracytic 
stomata.
Transvere section through the midrib of U. sclerophylla showed a  
microscopic appearance of phloem, xylem, parenchyma mesophyll,  

Table 1: Phytochemical screening of Uncaria gambir and Uncaria sclerophylla 
leaf extracts.

Phytochemical 
contents

Chloroform extract  Ethanolic extract

U. 
gambir

U. 
sclerophylla

U. 
gambir

U. 
sclerophylla

Alkaloid + + - -

Flavonoid - - + +

Note: (+): present, (-): not detected
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Table 2: TLC profile of Uncaria gambir and Uncaria sclerophylla leaf 
extract.

No. Solution Rf 
values

Visible 
light

UV 254 
nm

UV 366 
nm

Assigned 
subtance

1. Standard 
Catehin

0.76 Dark 
Brown

Dark 
Grey

- Cathecin 
standard

2. Chloroform 
extract of U. 

gambir

0.76
0.84
0.89
0.97

-
Light 

Brown
Yellow
Green

-
Grey
Light 
Grey
Grey

-
Blue

Yellow
Red

Cathecin
Alkaloid 1
Alkaloid 2
Unknown

3. Chloroform 
extract of U. 
sclerophylla

0.76
0.84
0.89
0.97

-
Light 

Brown
Yellow
Green

-
Grey
Light 
Grey
Grey

-
Blue

Yellow
Red

Cathecin
Alkaloid 1
Alkaloid 2
Unknown

4. Ethanolic 
extract of U. 

gambir

0.76
0.84
0.89
0.97

Dark 
Brown
Light 

Brown
Yellow
Green

Dark 
Grey
Light 
Grey

-
Gray

-
-
-

Red

Cathecin
Alkaloid 1
Alkaloid 2
Unknown

5. Ethanolic 
extract of U. 
sclerophylla

0.76
0.84
0.89
0.97

Dark 
Brown
Light 

Brown
Yellow
Green

Dark 
Grey
Light 
Grey

-
Grey

-
-
-

Red

Cathecin
Alkaloid 1
Alkaloid 2
Unknown

Note: (-) indicates at the Rf values no spot can be observed.

Table 3: Total phenolic content of Uncaria gambir and Uncaria sclerophylla as 
mg gallic acid equivalents per gram leaf powder.

Extract  TPC as mgGAE/g leaf powder

Chloroform U. gambir 0.437 ± 0.080

Chloroform U. sclerophylla 0.161 ± 0.005

Ethanolic U. gambir 7.309 ± 0.086

Ethanolic U. sclerophylla 5.734 ± 0.019

Value are expressed as mean ± SEM (Standard Error Measurment) of three replicates.

expressed as mg gallic acid equivalents per gram leaf powder (mgGAE / g  
leaf powder). The total phenolic content of U. gambir leaf higher than 
U. sclerophylla leaf. Ethanolic extraxtion result in a higher total phenolic 
content than extraction using chloroform solvent.

DISCUSSION
Uncaria genus has been widely used as medicinal ingredient, a number 
of studies revealed the presence of medicinal subtances in the leaf of 
Uncaria genus.20 In Indonesia, it has been widely marketed pallet form 
of the crude extract from U. gambir.21 However, there is no sufficient 
information related to U. gambir leaf as the raw material from the crude 
extract pallet. In this study revealed the characteristics of macroscopy, 
microscopy, TLC profile and Total Phenolic Content from U. gambir and 
U. sclerophylla leaf, this information is expected to be a reference for the  
selection of raw materials for the production of crude extract from  
U. gambir and U. sclerophylla leaf.

Macroscopic from medicinal raw materials is necessary in order to avoid 
falsified and mistaken at the selection process of the medicinal raw 
materials.11 Macroscopic observation includes the observation of shape,  
size, color and texture can be supported by microscopic observations to 
obtain more specific observations such as the type of stomata and trichomes.  
This study revealed that U. gambir leaf microscopically shown spherical oil 
fragments, with the type of paracytic stomata. U. sclerophylla has needle-
shaped uniselullar type trichomes scattered throughout the leaf surface.
We use two types of solvents to extract the polyphenol and alkaloid  
compounds contained in Uncaria gambir and Uncaria sclerophylla leaves.  
Phytochemical screening was carried out to confirm the presence of the 
polyphenol and alkaloid compounds from the each extract yielded. Alka-
loids are organic compounds containing nitrogen substituents, most of 
them are basic and non-polar.18 Using the principle of “like dissolved 
like” we suggested that alkaloids will be extracted with non-polar organic 
solvents such as chloroform. Ammonia which is alkaline was added to 
increase the solubility of alkaloids in the solvent.19 The same principle 
is also applied to extract flavonoids which are polyphenol groups. To 
extract polyphenol compounds such as flavonoids, polar solvents such 
as ethanol were used. It can be observed the (Table 2.) alkaloid positive 
present at the chloroform extract meanwhile flavonoid positive present 
at the ethanolic extract.
Thin layer chromatography profile examination from crude extract of  
U. gambir and U. sclerophylla aimed to make qualitative observations 
about the compounds contained in the crude extract. Chromatography  
examination was carried out using the major substituens as marker  
compound, in this study catechin was used as a marker. Both of U. gambir  
and U. schleropylla contain catechin (Rf = 0.76). Catechin are present in 
ethanlic extract and absent in chloroform extract. It was clearly observed 
the alkaloids suspected spot (Rf= 0.84, 0.89), while the spots also present 
at the ethanolic extract but not intense. Unknown subtance (Rf = 0.97) 
were present both of ethanolic and chloroform extract.
Uncaria genus has been reported rich in polyphenol compounds, a number 
of studies have revealed this fact.2,7,8,21 Determination of total phenolic 
content in this study aimed to provide a standard for the value of total 
phenolic contained in U. gambir and U. sclerophylla leaves extracts. From 
the results of the study, there is shown the significant differences between  
the total phenolic content of chloroform extract and the total phenolic  
content of etanolic extract. Both of chloroform extract and ethanolic 
extract shown that U. gambir leaf have a higher total phenolic content 
value than U. sclerophylla.

CONCLUSION
Characteristics macroscopy and microscopy of Uncaria gambir Roxb. 
and Uncaria sclerophylla Roxb. leaves in this study are suggested to be 
a reference in the selection process of raw materials for the manufacture  
of herbal medicines containing U. gambir and U. sclerophylla leaves. 
Phytochemical screening, Thin Layer Chromatography Profile and Total 
Phenolic Content reported were also suggested to be a brenchmark or 
reference for quality control of U. gambir Roxb. and U. sclerophylla Roxb. 
leaves extracts.
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GRAPHICAL ABSTRACT SUMMARY

•  The present study provides characteristics of Uncaria gambir Roxb. and Un-
caria sclerophylla Roxb. leaf as well as phytochemical screening, thin layer 
chromatography profile and total phenolic content as a reference for quality 
control of herbal medicines.


