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Chemical drugs have been added to some of the traditional herbal medicine to enhance the therapeutic e�ect. One of them is
dexamethasone which is added in herbal pain relief. To determine the content of dexamethasone in herbal medicine, a quantitative
analytical method was developed with the reaction of the formation of a dexamethasone-hydroxylamine complex with �uoranil
which was measured by UV-Vis spectrophotometry. Under optimized conditions, the performance of this system to analyze
dexamethasone exhibited a good analytical response. �e correlation coe�cient was (R2) of 0.9965 from a concentration of
1–40 g/mL, LOD, and LOQ of 0.21 μg/mL and 0.64 μg/mL, % recovery for concentrations of 80%,100%, and 120%, are
100.14%± 0.58; 98.35%± 1.19; and 99.00%± 1.18, respectively; and %RSD is 0.75%. �e sixteen herbal medicine samples were
analyzed to con�rm the application of this method. �e result showed six samples con�rmed containing dexamethasone with
levels ranging from 7.44 to 21.61 μg/mL and con�rmed with HPLC data. �e UV-Vis spectrophotometry method is simple and
e�ective for dexamethasone analysis in herbal medicine.

1. Introduction

Herbal medicine is still widely used as a drug or an alter-
native medicine to treat diseases. Herbal medicines are
naturally occurring plant-derived substances used for
treatment or medicinal purposes [1]. To their de�nition,
herbal medicine should not contain a synthetic chemical
or medicinal isolation result. Since the market for herbal
medicine is growing up continuously, there are reports
that herbal medicine contains an undeclared synthetic
drug to increase the therapeutic e�ect [2]. One of the
undeclared synthetic drugs in herbal medicine is dexa-
methasone [3, 4].

Dexamethasone is a glucocorticoid that acts as a very
potent and long-acting anti-in�ammatory agent with the
mechanism of action of reducing the production of in-
�ammatory mediators such as suppressing the increase in
neutrophils, reversing the increase in capillary permeability,
and suppressing the immune response [5–7]. However,

uncontrolled consumption of dexamethasone will cause
some adverse e�ects such as vomiting, malaise, insomnia,
anxiety until psychosis, aggravation of schizophrenia [6],
and moon face [8].�erefore, monitoring dexamethasone in
herbal medicine is important.

Several analytical methods have been used for detecting
dexamethasone in herbal medicine, including high-perfor-
mance liquid chromatography [9], infrared spectroscopy
that combined with the partial least square (PLS) [10], thin
layer chromatography (TLC)—densitometry [11], and pa-
per-based analytical device [4]. �e development of dexa-
methasone analysis methods is continuing to �nd the
alternative method that is low cost, e�ective, and sensitive.
One of them is by using a spectrophotometric approach. Al-
Janabi et al. developed a colorimetric determination of
dexamethasone in tablets using UV-Vis spectrophotometry
[12]. �ey used �uoranyl as a reagent to detect dexameth-
asone-hydroxylamine complex, and it was measured by
using UV-Vis spectrophotometry.
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In this research, we measured dexamethasone in herbal
medicine using UV-Vis spectrophotometry. First, we
extracted dexamethasone using chloroform: methanol (9 :1,
v/v), continued with complexation of dexamethasone with
hydroxylamine, and then made to react with fluoranyl. 'e
result shows that this method fulfilled the requirement of
method validation and shows a good agreement result
compared with high-performance liquid chromatography
(HPLC) method.

2. Materials and Methods

2.1. Materials and Instruments. All chemicals used were of
analytical grade and used without further purification.
Propionic acid, chloroform, sodium acetate, and methanol
were purchased from Merck. Dexamethasone was obtained
from PT. Kimia Farma. Ethanol was purchased from ACS
chemical and fluoranyl from Fisher. Hydroxylamine hy-
drochloride was purchased from Lobo Chemie. Methanol
for HPLC was purchased from Merck. 'e absorbance
measurement was recorded by UV-visible spectrophotom-
eter Analitik Jena Specord 200 using a 1.0 cm quartz cell.
High-performance liquid chromatography (HPLC) used
from Shimadzu series SPD-10Avp, UV Detector.

2.2. Collecting and Preparation of Herbal Medicine Samples.
'e samples were collected from pharmacies, traditional
drug stores, and traditional markets circulating in Ciawi
District, Bogor Regency, that claimed efficacy in relieving
pain, aches, and gout. 'e preparation steps are a modified
method from Khoirunnisa’s research with the addition of
the centrifuge step after mixing the sample with the solvent.
Each sample was weighed at 6 g and then dissolved in 30mL
of a mixture of chloroform: methanol (9 :1, v/v) [13]. 'is
solution was then shaken for 30 minutes and centrifuged for
5 minutes at 4000 rpm [4]. 'e filtrate was taken and
evaporated over a water bath at a temperature of 70°C, the
remaining evaporation was dissolved in 5ml of methanol
[13]. 'is preparation performed well on blanks, negative
control, and positive control.

2.3. Screening Sample with ,in Layer Chromatography
(TLC). 'e prepared herbal medicine samples were spotted
on a TLC plate (GF silica gel 254 nm) with a size of 8×10 cm
and the spotting distance between samples was 1.5 cm. 'e
mobile phase is used based on Clarke’s which is chloroform :
methanol : propionic acid with a ratio of 72 :18 :10 [14]. 'e
results are observed under a UV light of 254 nm.

2.4. Optimization of Optimum Conditions and Time for the
Formation of Dexamethasone-Hydroxylamine Complexes.
A 20mg of standard dexamethasone was mixed with vari-
ations of hydroxylamine hydrochloride (10mg, 20mg,
30mg) and 20mg of sodium acetate. 'en dissolved in
25mL of ethanol and refluxed at varying times for 30
minutes, 60 minutes, and 120 minutes. After refluxing, the
ethanol contained in the solution was evaporated at a

temperature of 70°C. 'e residue formed was extracted with
10mL of chloroform and 10mL of water. 'e organic phase
(chloroform) was transferred into a 50mL volumetric flask.
'e complex formed was measured using UV-Vis spec-
trophotometry with a wavelength range of 200–400 nm to
find the maximum absorbance. Blanks and positive controls
were also run with the same procedure.

2.5. Performance of UV-Vis Spectrophotometry. A 100 ppm
standard solution of dexamethasone dissolved in chloroform
into various concentrations of 1, 5, 10, 20, 30, and 40 ppm
was then measured using UV-Vis spectrophotometry at a
wavelength of 241 nm. Linearity, the limit of detection
(LOD), and quantification (LOQ) were determined to
measure the performance of the method. 'e precision of
this method was determined by measuring 6 standard so-
lutions of dexamethasone in the same concentration (20 g/
mL) using UV-Vis spectrophotometry at a wavelength of
241 nm. 'e accuracy was performed by spiking the sample
solution with standard dexamethasone in 3 different con-
centrations (80%, 100%, 120%).

2.6. Analysis of Dexamethasone in Herbal Medicine Sample.
A 20mg of herbal medicine sample, 20mg of hydroxylamine
hydrochloride, and 20mg of sodium acetate were mixed and
dissolved in 25mL of ethanol, and then refluxed for
60minutes. After refluxing, the ethanol contained in the
solution was evaporated at a temperature of 70°C. 'e
residue formed was extracted with 10mL of chloroform and
10mL of water. 'e organic phase (chloroform) was
transferred into a 50mL volumetric flask. 'e complex of
dexamethasone-hydroxylamine is formed. Aliquots of
dexamethasone-hydroxylamine solution were reacted with
fluoranyl reagent (1 :1). 'e absorbance of the colored so-
lution was measured using UV-Vis at a wavelength of
483 nm. Blanks and positive controls were also run with the
same procedure.

To ensure the result of the UV-Vis method, the sample
was also determined using the high-performance liquid
chromatography (HPLC) by reference to the Indonesian
pharmacopeia with some adjustments to the mobile phase
and flow rate.'e standard solution and the sample solution
were prepared by dissolving them, respectively, in methanol.
'en, separately inject each equal volume of 20 μL of
standard solution and sample solution into the autosampler,
record the chromatogram, andmeasure the peak response of
the standard solution and sample solution [15]. 'e mobile
phase used was a mixture of acetonitrile: water (7 : 3) [16]
with a flow rate of 0.8mL per minute, and a running time of
5 minutes.

3. Results and Discussion

3.1. Screening Sample with ,in Layer Chromatography
(TLC). 'is step was performed to screen the samples that
contain dexamethasone. From 16 samples of herbal medi-
cine that had been collected and prepared, it was found that
6 samples of herbal medicine were detected containing

2 Journal of Spectroscopy



dexamethasone after comparing the results of the RF values
obtained in TLC with positive and negative controls (Fig-
ure 1). Based on this, the 6 samples of herbal medicine were
continued for analysis using UV-Vis spectrophotometry and
HPLC for confirmation.

3.2. Optimization of Optimum Conditions and Time for the
Formation of Dexamethasone-Hydroxylamine Complexes.
Optimization of the conditions and time of formation of the
dexamethasone-hydroxylamine complex aims to ensure and
compare the best condition and time so the complex can be
formed maximally by looking at the results of the percent
recovery from the variations tested. 'e results of the
percent recovery in Table 1 showed that the best conditions
were when the addition of hydroxylamine hydrochloride
was 20mg and the best reflux time was 60 minutes. It is
because of the less reflux time used, the complex reaction
between dexamethasone and hydroxylamine has not been
maximally formed and there are still residual substances that
have not reacted, but on the other hand, if the reflux time is
too long, the complex reaction that has been formed will
slowly be degraded [12, 17].

3.3. Performance of UV-Vis Spectrophotometry.
Performance of UV-Vis spectrophotometry has been carried
out by validation to prove that the method has met the
requirements of several parameters [18]. 'e determination
of the wavelength of dexamethasone was carried out by
measuring the standard dexamethasone as much as triple
times in the wavelength range of 200–400 nm. 'e mea-
surement results shows the maximum readable dexameth-
asone at a wavelength of 241 nm. 'is is following the
literature which shows that dexamethasone has a maximum
wavelength of 241 nm [19].

'e value of R2 on linearity shows a value of 0.9965. It
equipped the requirements based on Indonesian pharma-
copeia, that is, R2≥ 0.98 [15]. 'e LOD value is 0.21 g/mL
and the LOQ is 0.64 g/mL. 'e results were compared with
another method in the determination of dexamethasone in
herbal medicine [10, 16, 20], indicating that this method can
detect andmeasure dexamethasone more sensitively because
the LOD and LOQ gains are better.

'e precision performed consisted of intraday precision
with a %RSD value of 0.75% and an interday precision test
carried out for 3 consecutive days showing the %RSD of

0.78%; 0.73%; and 0.88%. It complies with the requirements
based on the USP that a good value of %RSD is <2% [21].'e
accuracy results showed that the results range for 80%
concentration is 100.14%± 0.58, 100% concentration is
98.35%± 1.19, and for 120% concentration is 99.00%± 1.18.
It complies with the requirements based on the Indonesia
pharmacopeia that a good value of %recovery is between 98
and 102% [15].

3.4. Analysis of Dexamethasone in Herbal Medicine Sample.
Analysis of dexamethasone in herbal medicine samples was
carried out by UV-Vis spectrophotometry as the research
method and HPLC as the standard method. 'e reaction
that occurs between the dexamethasone-hydroxylamine
complex and fluoranyl indicates that the carbonyl group of
dexamethasone which has been modified into a dexa-
methasone-hydroxylamine complex will contain a weak acid
hydroxyl group so that it easily reacts with fluoranyl which
then causes the formation of a complex color that can be
detected by UV-Vis spectrophotometry [12]. It happens
because fluoranyl is a strong π (phi) acceptor.'e acceptor is
a collection of ligands containing bonds. 'is bond can
accept electrons from metal orbitals if they have comparable
energy but higher electron affinity than the donor ligand
[22].

'is complex was measured as much as triple times in
the wavelength range of 400–800 nm. It is because the so-
lution of the complex has visible color which can be detected
with this wavelength [23]. 'e measurement results show
the maximum readable dexamethasone at a wavelength of
483 nm. 'is is close to the following literature which shows
that the reaction of dexamethasone-hydroxylamine complex
and fluoranyl has a maximum wavelength of 485 nm [12].
'e deviation can still be tolerated according to the Euro-
pean pharmacopeia which is ±3 nm for visible light [24].

To demonstrate the applicability of this research method
for real sample analysis, 6 positive samples containing

Figure 1: Result of screening herbal medicine with TLC compared with standard, control positive (K+), and control negative (K−).

Table 1: Optimization of conditions and time for the formation of
the dexamethasone-hydroxylamine complex.

Time for reflux
Variations of hydroxylamine hydrochloride

10mg 20mg 30mg
30min 44.06%± 1.10 82.18%± 1.70 73.27%± 2.1
60min 46.47%± 2.37 98.40%± 0.55 78.03%± 2.27
120min 54.95%± 1.01 92.80%± 1.18 81.93%± 0.95
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dexamethasone were analyzed using UV-Vis spectropho-
tometry as the research method and HPLC as a standard
method. 'e results are summarized in Table 2 showing
good agreement between UV-Vis spectrophotometry and
HPLC. 'is suggests that the analytical method using UV-
Vis spectrophotometry with the reaction of the formation of
dexamethasone-hydroxylamine complexes reacted with
fluoranyl can be used as an analytical method to detect the
drug chemical dexamethasone in herbal medicine samples.

4. Conclusion

'e optimum conditions, for the determination of dexa-
methasone in herbal medicine based on the reaction of
forming a dexamethasone-hydroxylamine complex with
fluoranyl, is the addition of 20mg of hydroxylamine hy-
drochloride with the optimum reflux time is 60 minutes.'e
validation method showed good results and met the re-
quirements with the LOD and LOQ values of 0.21 g/mL and
0.64 g/mL, respectively. 'is simple developed method was
also successful in the determination of dexamethasone in
herbal medicine samples which showed a good agreement
with the HPLC method.
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