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ABSTRACT:
Introduction: Variance in a species and climate conditions often impact the phytochemical content and
pharmacological properties of many medicinal plants. In this study, we used simple and quick methods to
determine the total phenolic and flavonoid contents in ethanol extracts from three species of medicinal plants
from Riau, Sumatera. Results obtained were then compared to existing literature. Materials and Methods:
Several parts of plant were used, namely Mangifera foetida bark (MB), pericarp (MP), leaves (ML),
Lagerstreomia speciosa bark (LB), flower (LFlo), leaves (LL), fruit (LFru), and Impatiens balsamina leaves
(IL), root (IR), and flower (IFlo). Total phenolic content was estimated using Folin-Ciocalteau method, while
flavonoid content was measured using common colorimetric method. Results and Discussion: Results obtained
in this study indicate that LL has the highest flavonoid content (22.116 ± 0.409 mg QE/g) while MB contains the
highest phenolic content (24.642 ± 11.087 mg GAE/g) amongst the different samples used in this study.
Conclusion: When compared to existing literatures, results presented here indicate that plants from Riau,
Sumatera are potential sources of pharmacologic ingredients as indicated by the presence of high flavonoid and
phenolic content. Further pharmacological study on specific mechanisms of action from active substances
isolated from LL, MB, and IL is required.
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INTRODUCTION:
Indonesia possesses mega terrestrial biodiversity, whose
secondary metabolites can be leveraged for therapeutic
purposes. So far, the uses of plants, is, unfortunately,
limited and pharmacological data/profiling is scarce.
Mangifera foetida, Lagerstroemia speciosa, and
Impatiens balsamina grows in some places in Indonesia,
including Riau, Sumatera. It is known that the local
population use these plants as traditional remedies for
treating certain diseases.1-5 Several well-known studies
have shown that plants belonging to genus Mangifera,
Lagerstroemia, and Impatients are well distributed
around the world.6-11
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Testing phenolic and flavonoid content is important to
identify the potency of plants growing in Indonesia
compared to those growing in other areas across the
world.12-17 Results presented in this paper can serve as
empirical data for further studies investigating
mechanism of action of secondary metabolites found in
these plants in treating different diseases.

MATERIALS AND METHODS:
Materials
Mangifera foetida [bark (MB), pericarp (MP), leaves
(ML)], Lagerstroemia speciosa [bark (LB), flower
(LFlo), leaves (LL), fruit (LFru)] and, Impatiens
balsamina [leaves (IL), root (IR), and flower (IFlo)]
obtained from Riau, Sumatera during May - July 2019.
Gallic acid and quercetin were purchased from SigmaAldrich USA; Folin–Ciocalteu reagent was obtained
from Merck, Germany; sodium carbonate, aluminum
chloride hexahydrate, sodium hydroxide, ascorbic acid,
ethanol, and distilled water were obtained as an
analytical grade.
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Preparation of sample and extraction:
Each part of the plant was dried using an oven at 40oC
for 48 hours. Plant parts were individually dried and was
grounded using a food processor and 100 g of the
powder was macerated twice using 250 mL Ethanol
96%. Extract was collected and the remaining solvent
was evaporated using a vacuum rotary evaporator at 50
°C to obtain a solid-liquid extract. The extract was
stored in sealed vials at 4°C for further analysis.
Analysis of total phenolic content:
Total phenolic content from each extract was determined
using the Folin-Ciocalteu method as described by Hye
Young Kim, (2003).18 Gallic acid was used as the
standard. In brief, gallic acid was dissolved in DMSO to
make stock solution of 10mg/ml which was serially
diluted to 100, 80, 60, 40, 20 μg/mL. Plant extracts (100
μL) was mixed with 0.5 mL of Folin Ciocalteu’s reagent
and mixed thoroughly. The mixture was incubated for 3
mins followed with the addition of 10% sodium
carbonate solution and was incubated at room
temperature for 1 hour. Absorbance was measured using
a spectrophotometer at 760 nm. Linear equation of
standard curve prepared using gallic acid was used to
determine the total phenolic content of the extract. Total
phenolic content was expressed as mg/g of the extract of
Gallic acid equivalent.
Analysis of total flavonoid content:
Total flavonoid content was determined using
colorimetric method as described by Hye Young Kim
(2003)8. The quercetin standard curve was obtained by
serially diluting in DMSO to concentrations of 100, 80,
60, 40, and 20 μg/mL. Each plant extract (1 mL) was
mixed with 1 mL of 2% AlCl3.6H2O (2g AlCl3.6H2O
mixed in 96% ethanol). The mixture was vigorously
shaken and allowed to stand for 10 minutes at room
temperature. The absorbance of this reaction mixture
was read at 366 nm using UV spectrophotometer.
Flavonoid content was expressed in milligrams of
quercetin equivalent per gram of extract.
Statistical analysis:
Statistical analysis was done using one-way Analysis of
Variance (ANOVA) following Duncan test to analyze
significant difference using confidence interval of 95%.
All experiments were performed, at least, in triplicates.
All data is presented as mean ± standard deviation.
Results and Discussion:
Analysis of total phenolic (expressed as gallic acid
equivalents) and flavonoid (expressed in quercetin
equivalents) contents in the ethanol extract (Tabel 1)
from Riau is shown in Table 2.

Table 1. Yield extract (%)
Name of Plant
Part of
Plant
Mangifera foetida
Bark
Mangifera foetida
Pericarp
Mangifera foetida
Leaves
Lagerstrpemia speciosa
Bark
Lagerstreomia speciosa
Flower
Lagerstreomia speciosa
Leaves
Lagerstreomia speciosa
Fruit
Impatiens balsamina
Leaves
Impatiens balsamina
Root
Impatiens inai
Flower

Abbreviation Yield
Ekstrak (%)
MB
8,59
MP
7,65
ML
13,74
LB
2,91
LFlo
5,08
LL
11,29
LFru
1,29
LL
12,14
LR
1,70
LFlo
9,76

Total phenolic content in the different plants obtained
from Riau, Sumatera ranged from 0.140 ± 0.393 to
24.642 ± 11.087 mg GAE/g. Highest amount of phenolic
compounds was found in the bark of M. foetida (24.642
± 11.087 mg GAE/g) and the lowest was found in leaves
of I. balsamina. Abundance of total phenolic content in
M. foetida in descending order is as follows: bark,
pericarp, and leaves. This is in concordance with results
presented in a recent study by Fitmawati et al where
higher concentrations of phenolic content in ethanol
extracts were seen in barks of some variants of M.
foetida when compared to their corresponding leave
extracts.19 Núñez 2002, also reported that highest
concentration of gallic acid is found in the bark of
mango trees (~226.2 mg/100g of dry weight).20 Another
study also reported that mangiferin is the potential
phenolic compound found in high concentrations in
mango bark.21
On the other hand, results obtained in this study shows
that total phenolic content in leaves, roots and flowers of
I. balsamina are very low. Concentration of total
phenolic content in different parts of I. balasamina in
ascending order are as follows: leaves, roots, and
flowers. In contrast, a study by Kang 2013 reported that
total phenolic content from ethanol extract (70%) of
I.balsamina leaves (79.55–103.94 mg CE/g extract) is
higher than stem (12.92-18.95 mg CE/g extract).
Another study mentioned that ethanol extract (80%)
from I.balsamina (whole plant) is 16.17 ± 0.37 mg
GAE/g.22 Concentration of total phenolic content in
different parts of L. speciosa in descending order are as
follows: flower, bark, leaves, and fruit. This is different
with results presented in Ajaib (2016) and Nasrin (2012)
that reports that the highest total phenolic content in
methanol extract from L.speciosa is in the leaves.23,24
Total flavonoid content present in the different plant
samples ranged from 5.658 ± 0.273 to 19.824 ± 0.440
mg QE/g. Among the different samples used in this
study the samples with the three highest flavonoid
content (in decreasing order) is as follows: leaves of L.
speciosa, leaves of I. balsamina, and bark M. foetida.
Similar results were presented in Ajaib et al 2016, where
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L. speciosa leaves were reported to contain highest
concentration of flavonoid content.13 DelgadoRodriguez (2017) reported that ethanol (80%) extracted
flavanoid content from I. balsiama (whole plant) is 4.98
± 0.27 mg QE/g flavonoid. This is in line with results
obtained in this study where flavanoid content in
I.balsamina roots was 5.658 ± 0.273 mg QE/g.22
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Table 2. Total phenolic and flavonoid content in plants obtained
from Riau, Sumatera
Plant part in
Total flavonoid
Total phenolic
abbreviation
(mg QE/g)
(mg GAE/g)
MB
19.557 ± 1.065
24.642 ± 11.087
MP
12.057 ± 0.052
3.964 ± 0.673
ML
17.295 ± 1.014
1.092 ± 0.978
LB
10.807 ± 0.287
6.518 ± 0.360
LFlo
14.586 ± 0.136
9.909 ± 2.260
LL
22.116 ± 0.409
6.172 ± 0.513
LFru
9.646 ± 1.573
2.810 ± 2.288
IL
19.824 ± 0.440
0.140 ± 0.393
IR
5.658 ± 0.273
2.550 ± 3.796
IFlo
12.443 ± 0.186
4.411 ± 0.429
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