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Antioxidants and their health implications are widely studied related
to their benefits in reducing free radical exposure. Oxalis dehradunensis
Raizada is a type of wild mountain clover containing flavonoids and
polyphenols. These contents allow the leaves to be consumed in a more
practical, effective, and efficient way by processing the extract into
effervescent granules. This experimental study used samples of Oxalis
dehradunensis Raizada ethanol extract formulated in the form of
effervescent granules. The content included citric acid, tartrate acid,
lactose and sodium bicarbonate. The antioxidant activity assays were
conducted by DPPH methods including testing the total phenol and
flavonoid contents for the extracts and forms of effervescent granules.
The total phenol content analysis used the Folin-Ciocalteu method
while the total flavonoid content used the colorimetry method. The
results identified the extract as the hygroscopic extract which had
increasing ICso for upgraded content of the formula but looked wet and
was not stable. The experiment for the formula of effervescent granules
was fulfilled by adding povidone, aspartame and polyethylene glycol. It
required angle of repose which was 200-40° with a flow time not
exceeding 10 seconds. The tap density also fulfilled the requirements,
with the smaller the granule tap density, the greater the compression
volume. The extract has a good antioxidant with ICso value which
reached near moderate to high levels. Although the formula 4 of
effervescent granules was the best, it did not have the best antioxidant
activity. Based on the results from the antioxidant activity assays, the
extract has good antioxidant activity but it decreased when made into
effervescent granules.

INTRODUCTION
Currently, usage

of antioxidants as

preventive to progressive diseases, antioxidants
are needed to protect the body from the attack of

supplements or therapy is being developed to
decrease people’s exposure to free radical
activities. Free radicals are very unstable,
reactive and can attack vulnerable substances in
the body. The dangers of free radicals highlight
the emergence of diseases because of their
important role in tissue damage and pathological
processes. Free radicals can cause damage to
cells and tissues, contributing to the progression
of autoimmune diseases, degenerative diseases,
atherosclerosis, coronary heart disease, stroke,
cancer, kidney failure, and human ageing. As a
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free radicals and reduce the negative effects.
Antioxidants are compounds that can inactivate
the development of molecules’ oxidation
reactions or neutralize free radicals (Mawarni et
al,, 2020; Pratama & Busman, 2020; Satriyani,
2021; Turangan et al,, 2019).

Indonesia is known as a country in which
22.3% of people prefer traditional therapy using
herbal medicine. Recently, there is a tendency to
go “back to nature’. The government has shown
support for these complementary and alternative
medicines through suitable facilities and
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regulations (Undang-Undang Republik Indonesia
Nomor 13 Tahun 2010, 2010). Many people often
consume various useful herbs to stay healthy but
the benefits are sometimes only known by
limited groups of people. Accordingly, the
efficacy of some supplements needs to be proven
scientifically and not just only communicated
privately. Many herbs usually grow wild and not
many people have used them for their benefits,
including the Oxalis dehradunensis Raizada (R.)
leaf, which is also called by the name acem acem.

Oxalis dehradunensis R. is a type of wild
plant or weed which has other purposes for
farmers as a hand wash and cleanser from dirt
and pesticides. The leaf has a clover-like shape
with small flowers. Generally, it grows wild
around plants that contain an abundance of
water. This plant also contains water, especially
in the stems and roots. Based on previous
studies, this plant is a type of mountain clover
and contains secondary metabolites such as
saponins, flavonoids, polyphenols, tannins,
steroids, and triterpenoids. This mountain clover
is included in the genus and species: Oxalis
dehradunensis Raizada (R.) (Mahyuni, 2021;
Mahyuni et al., 2022).

Oxalis dehradunensis R. leaves are also
often consumed by farmers. The butterfly-
shaped leaf can be eaten as a salad or mixed into
food for a tangy sensation. Meanwhile, the fruit at
the root area is often consumed directly because
it is fresh and sweet. The flavonoid contents in
the leaf can be assumed as antioxidants with
secondary metabolites and can be consumed
more practically as effervescent granules. This
study aimed to determine the antioxidant
activities in the effervescent granule formula
based on 2, 2-diphenyl-1-picrylhydrazyl (DPPH)
antioxidant activity assays and to know the total
phenol and flavonoid contents as antioxidant
indicators in the effervescent granule
formulations.

METHODS

The materials used in the preparations
begin with the ethanol extract of Oxalis
dehradunensis R. leaves as a raw material for
making effervescent granules. These leaves are
obtained from agricultural areas as weeds and
collected within a day to prevent decay to be
immediately dried and ground as simplicia. The
extraction was done by maceration using 70%
ethanol solvent. These leaves have good
secondary metabolites, one of which contains
moderate levels of flavonoids and phenols. They
also contain a high content of water, saponins
and high glucose (Mahyuni et al, 2022). This
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extract is a new innovation and has never been
tested in dry granules form.

This experimental study was conducted to
formulate the ethanol extract of Oxalis
dehradunensis R. leaves into effervescent
granules and assay the antioxidant properties of
the effervescent granules’ preparations. In the
experimental scenario, trials for the formulations
of effervescent granules with  Oxalis
dehradunensis R. extract were adjusted according
to the results of the formula formed until the
utilization of this extract was achieved as a
measurable effervescent granules preparation.
The ethanol extract of Oxalis dehradunensis R.
was then formulated into effervescent granules
with a content of citric acid, tartrate acid, lactose
and sodium bicarbonate as the main ingredients
of the effervescent granules (Burhan et al., 2012;
Forestryana et al., 2020; Simbolon et al,, 2021).
The evaluations conducted included the angle of
repose, flow time, and tap density tests as a
physical evaluation of effervescent granules
preparations. The organoleptic test was
conducted by looking at the color, smell, taste
and the shape of the resulting granules (Rani et
al,, 2020).

The antioxidant assay of the ethanol
extract of Oxalis dehradunensis R. effervescent
granules also was done by using the DPPH assay
method. Analysis of the antioxidant test using the
DPPH method was conducted by looking at the
color change of each sample after being
incubated with DPPH. If all the DPPH electrons
are paired with electrons in the extract sample,
the color of the sample will change from dark
purple to bright yellow (Tristantini et al., 2016).
The analysis of total phenol contents was
performed using the Folin-Ciocalteu method
while the total flavonoid contents used the
colorimetry method (Arnao, 2000; Molyneuy,
2004).

RESULTS AND DISCUSSION

Nutritious plants often grow freely without
people gaining much benefit from these plants,
including the leaves of the wild plant, Oxalis
dehradunensis R., which is also known as

mountain clover and contains secondary
metabolites in the form of flavonoids that can act
as antioxidants. Utilization of  Oxalis

dehradunensis R. can improve the public health,
especially as an alternative in meeting the needs
of maintaining healthy immunity through its
antioxidant content by using the ethanol extracts
of Oxalis dehradunensis R. in the form of
effervescent granules.
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The effervescent granules are a type of
medical preparation which is very practical and
was developed in the modern era. Effervescent
content is from a special powder made in the
form of granules and is usually added with two
types of citric acid, tartrate acid and a base
component (natrium bicarbonate). The acid and
base components will react when the granules
are mixed with water to release carbon dioxide
in 2-3 minutes (Rani et al,, 2020; Sihomning &
Diana, 2019).

Formulation of effervescent granules as
experiment scenario

The effervescent granules can also be used
in food products as extracts of antioxidants to act
as protection from free-radical exposure, one of
which is the Oxalis dehradunensis R. leaf extract.
The Oxalis dehradunensis R. ethanol extract has
the characteristics of a very viscous green-brown
liquid. This shows that the Oxalis dehradunensis
plant has high water content. Oxalis
dehradunensis extract is also one of the new
extracts that has never been formulated in
powder form. Initially, the effervescent granules
formulation was done by mixing Oxalis
dehradunensis viscous extract with citric acid,
tartaric acid, lactose and sodium bicarbonate as a
general effervescent mixture. However, this
initial formulation failed since the base mixture
did not dry completely.

Based on observations, since the Oxalis
dehradunensis R. extract has a high water
content, then in this formula, the lack of fillers
affects the drying process of the effervescent
powder mixture. In addition, there is no binder
that can bind the mixture of acids and mixtures

of bases so that the two mixtures do not mix
properly.

In general, making effervescent granules is
better if using the dry extracts. However, the
highly aqueous Oxalis dehradunensis R. extract
necessitated a change in the effervescent granule
formulation. Due to the failure at the start of the
formulation that prioritized four main
ingredients, the research was changed to a wet
granule formulation by adding polyvinyl
pyrrolidone/povidone (PVP) as a binder in the
effervescent granules formula (Yameela &
Suprapto, 2016). Based on these characteristics,
the experimental scenario in the research related
to the effervescent granule formulation of Oxalis
dehradunensis R. extract was reformulated and
the antioxidant ability of the resulting
effervescent granules could be measured and
tested.

The experiment scenario in this research
used four formulations of effervescent granules
with Oxalis dehradunensis R. extract to find the
best formula with antioxidant benefits (Table 1).
As the first formulation, the effervescent granule
formulation also requires additional mixtures
such as PVP and aspartame to attach the ethanol
extract of Oxalis dehradunensis R. with the
effervescent granules.

In formula 1, physically, the effervescent
granules are lumpy and cannot be sieved into
effervescent granules as they should be.
Additionally, the formula could not be continued
because the yield of the formulation was very
little and it was difficult to sift as a powder. To
correct the failure of formula 1, the composition
was increased but it turned out that the granule
formula also could not be dried into granules, and
instead turned into a caramel-like form.

Table 1. Formulation of effervescent granules with Oxalis dehradunensis R. leaf Extract
Formulation F1 F2 F3 F4

Oxalis dehradunensis leaf extract 05g 1.05g 03g 03g
Citric acid 05g 7g 0.75g 0.75g
Tartrate acid 05g 14 g 045¢g 045¢g
Lactose 248 28¢g 6g 6g
Natrium bicarbonate 1g 16.45g 1g 1g
PVP 04¢g 21g 05¢g 05¢g
Aspartame 03 g l4g 1lg lg
PEG - - - 03g

PEG, polyethylene glycol ; PVP, polyvinyl pyrrolidone/povidone.

Table 2. Results of angle of repose, flow time, and tap density of the effervescent granules formula

Effervescent Granules F1 F2 F3 F4
Angle of repose Not drying Unfiltered - 22.440
Flow time Not drying Unfiltered 11.2 3.3
Tap density Not drying Unfiltered - 4.6%
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Table 3. Antioxidant Activity Assay of Oxalis dehradunensis R. extracts with DPPH Assays.

Test solution Regression equation IC50 (ppm) r-value

First iteration Y=0.4850 X + 1.0271 100.9647963 0.99527727

Second iteration Y=0.4844 X+ 1.2971 100.5269587 0.99527081

Third iteration Y=0.4793 X + 1.2066 101.7896019 0.99643692

Table 4. The Total Flavonoid and Phenol for Each Formula
Effervescent F1 F2 F3 F4
granules

Total flavonoid 25.9641 26.2974 26.0923 27.0667
mg/g GAE mg/g GAE mg/g GAE mg/g GAE
Total phenol 185.2222 mg/g  170.7778 183.5556 191.8889
GAE mg/g GAE mg/g GAE mg/g GAE

Figure 1. Effervescent granule formula 4.

We continued to change the ingredients
and made formulas 2 and 3 which could
ultimately produce effervescent granules.
However, it was constrained by the calculation of
flow time, angle of repose and tap index. Formula
3 could not meet the standards and could not be
assessed; even after 45 minutes, the formula 3
showed a humid physical condition, based on the
evaluation results of effervescent granule
preparations.

After three trials in the experiment, we
found that the extract is hydrophilic, and the
formula was unstable as effervescent granules.
Accordingly, it needed the PEG additive to be
added as a lubricant and hygroscopic extract
binder. PEG was added in formula 4 in order to
make the effervescent formula become improved
and fulfil the product stability test. With this
purpose, 0.3 gr of PEG was added to make the
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formula stable as effervescent granules. The PEG
provides a physical barrier to the reaction and as
a lubricant, it can be used in effervescent granule
formulations and is safe for consumption. The
inherent hygroscopic nature of PEG could
decrease the affinity for moisture of effervescent
mixtures and provide a stabilizing effect
(Apriliani etal, 2021; Jacob etal.,, 2009; Wu et al.,
2022).

The best formula was formula 4 (Figure 1)
which could met the required angle of repose
which is 200-400 with a flow time not exceeding
10 seconds. The tap density also fulfilled the
requirements, with the smaller the granule tap
density, the greater the compression volume. The
varied amount of the binding agent differed and
therefore produced different granule shapes. The
granule tap density from several formulas also
varied but still fulfilled the required <20%
(Voight, 1995). Although the results showed
differences in each formula, overall, all of the
effervescent granules fulfilled the needed
requirements (Table 2).

Based on the results of the antioxidant
assays, the effervescent granules in formula 4 are
a better formula than the other formulas. The
experiment of effervescent granules formulation
which was conducted using the ethanol extract of
Oxalis dehradunensis R. turned out to require
further research related to the extract. The
formulation process is difficult and different
from other plant extracts such as oranges, dragon
fruit or some types of leaf extracts. The
formulation of the effervescent granules process
used several additional ingredients which are
dominated by lactose. The formulation process of
effervescent granule preparations of ethanol
extract of Oxalis dehradunensis R. needs to pay
attention to the temperature factor to keep the
preparations dry. This is emphasized because the

J. Pharm. Sci. Community, 2024, 21(1), 44-50
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ethanol extract of Oxalis dehradunensis R. is
hygroscopic and the preparation tends to
become moist if it is not packed immediately in a
closed package.

The tendency for the failure of the
effervescent granule formulation of the ethanol
extract of Oxalis dehradunensis R. can be assumed
to be due to the wet nature of the extract and the
ability of the extract to have high water content.
The physical properties of a tablet or powder
product are greatly influenced by the absorption
or desorption of water during storage. In
addition, the active ingredients having high
humidity can cause problems with sticking to the
die walls during tablet compression. Humidity
that is above the humidity limit can also affect
product stability and affect the manufacturing
process of solid dosage formulations resulting in
unfavorable tablet evaluation parameters
(Pawar, Jaimini, Chauhan, & Sharma, 2014;
Tomar, Singh, & Sinha, 2015).

Based on the results of the effervescent
granules formulation, the extracted content
shows that physically it contains a high content
of water. The resulting ethanol extract of Oxalis
dehradunensis R. was not a dry physical extract
but classified as a wet extract with a specific
smell. The effervescent granules formulation
with extract Oxalis dehradunensis R. needs more
drying process because the Oxalis dehradunensis
properties contain water, so it is called a
hygroscopic  extract. This wet granule
formulation method requires about 36 hours of
drying, especially for alkaline mixtures. This leaf
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also has a fairly high glucose level so that when
mixed with acid it can turn into caramel. As a
result, it is necessary to pay attention to the
formula size of the additive that supports the
formation of good effervescent granules.

The antioxidant assay of ethanol extract of
Oxalis dehradunensis R.

The DPPH test (Table 3) is the most
appropriate method for assaying antioxidant
compounds using organic solvents, especially
alcohol solvents, namely ethanol. The ICso results
from the Oxalis dehradunensis R. leaf extract have
good antioxidant abilities. With three times
repetitions of the antioxidant test, the assays
showed the extracted value of ICso in concentrate
of 101-150 ppm and is classified as a moderate
category. The stable wavelength in the
antioxidant testing with the DPPH methods
showed strong absorption at 0.9856 a maximum
wavelength of 515 nm in the DPPH assay as dark
violet (Cao et al., 2020).

Differences in antioxidant activity can also
be affected by the age of the leaves. This happens
because different ages of the leaves showed there
are differences in the concentration of secondary
metabolites contained in these leaves. The more
secondary metabolites contained, the stronger
the antioxidant activity. This shows that the
growth phase (plant age) affects the secondary
metabolites which have compounds that have
antioxidant activity (Ermayanti, Syafria, Harsojo,
& Aryanti, 2012; Kuntorini, 2013).

2,5 3 3,5 4 4,5

Formula 11l Formula IV

Figure 2. Extrapolation curve effervescent formula with ICso.
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Total Phenol and Flavonoid Contents

The total flavonoid and phenol for each
formula was presented in Table 4. The total
phenol content was higher than the flavonoids
content because not all phenol contents in the
extract were flavonoids. The existing phenols
and flavonoids showed that the Oxalis
dehradunensis R. leaf extract possesses
antioxidant activity (Mukhriani et al., 2019). The
extrapolation curve of the effervescent formula
with ICso can be seen in Figure 2.

The total flavonoid content in Oxalis
dehradunensis R. extract was F4 27.0667 mg/g
GAE, while the total phenol was F4 191.8889
mg/g GAE. The total phenol content was affected
by the type of solvent. Phenol is a polar
compound with the highest dilutable activity in
the polar solvent. A polar solvent can dilute
phenol better, so the extract has a higher content.
The total phenol content was higher than the
total flavonoid because not all phenols in the
extract were flavonoid compounds. The existing
phenols and flavonoids showed that the extract
has antioxidant activity (Arif et al, 2014;
Rondonuwu et al.,, 2017; Wardhani et al., 2018).

CONCLUSIONS

The effervescent granules with Oxalis
dehradunensis R. leaf extract had a good
antioxidant level. The phenol and flavonoid
contents showed that the extract had antioxidant
activities. Based on the assays, the antioxidants
of Oxalis dehradunensis R had moderate activity
and also good availability to be formed into a
plant medicine. However, it decreases when
made into effervescent granules which is due to
its hygroscopic properties. This research was
conducted to further know the benefits of the
effervescent granules that can be useful for
reducing free radicals in the human body. As a
source of sustenance for better immunity and
health, it is also helpful and beneficial for
workers including farmers, officers, chemical
supervisors, etc.

ACKNOWLEDGEMENTS

We convey our gratitude to the Karo
farmers’ community who introduced Oxalis
dehradunensis R. leaves to ensure the continuity
of this study focusing on the benefits of Oxalis
dehradunensis R. leaves. We also thank the staff
of the Laboratorium Fitokimia Faculty of
Pharmacy Universitas Sumatera Utara, who
helped in the antioxidant testing. The study was
also financially supported by RISTEK DIKTI BRIN
with contract number 181/UN5.2.3.1/PPM/KP-
DRPM/2021.

Mahyuni and Harahap

49

CONFLICT OF INTEREST
The authors have declared that no
conflict of interest.

REFERENCES

Apriliani, A., Oktavidiati, E., Ramon, A., Apriliani,
E. A, Wati, N., Kesehatan, P., Fakultas, M.,
Kesehatan, 1., & Muhammadiyah Bengkulu,
U., 2021. Gambaran perilaku petani sayuran
di wilayah kerja Puskesmas Nusa Indah Di
Tinjau dari aspek kesehatan, Avicenna,
16(1), 34-45.

Arif, Y., Jose, C., & Yuda, H. T., 2014. Total fenolik,
flavonoid serta aktivitas antioksidan
ekstrak n- heksana, diklorometan dan
metanol Amaranthus spinosus L. EM5-
bawang putih. Jom Fmipa, 1(2), 359-360.

Arnao, M. B. (2000). Some methodological
problems in the determination of
antioxidant activity using chromogen
radicals: a practical case. Trends in Food
Science and Technology, 11(11), 419-421.

Burhan, L., Yamlean, P. V. Y., & Supriati, H. S,,
2012. Formulasi sediaan granul
effervescent sari buah sirsak (Annona
muricata L). Pharmacon, 1(2), 72-78.

Cao, X, Yang, L., Xue, Q., Yao, F., Sun, |, Yang, F., &
Liu, Y, 2020. Antioxidant evaluation-guided
chemical profiling and structure-activity
analysis of leaf extracts from five trees in
Broussonetia and Morus (Moraceae).
Scientific Reports, 10(1), 1-14.
https://doi.org/10.1038/s41598-020-
61709-5

Ermayanti, T. M., Syafria, Y., Harsojo, H, &
Aryanti, A., 2012. Isolasi dan uji antibakteri
batang sambung nyawa (Gynura
Procumbens Lour) umur panen 1, 4 dan 7
bulan (Isolation and antibacteria testing of
sambung nyawa (Gynura Procumbens Lour)
stick age 1, 4 and 7 months harvesting).
Jurnal Bahan Alam Indonesia, 6(2), 43-45.

Forestryana, D., Hestiarini, Y., & Novyra Putri, A.,
2020. Formulasi granul effervescent
ekstrak etanol 90% buah labu air
(Lagenaria siceraria) dengan variasi gas
generating agent. [Imiah Ibnu Sina, 5(2),
220-229.

Jacob, S., Shirwaikar, A, & Nair, A., 2009.
Preparation and evaluation of fast-
disintegrating effervescent tablets of
glibenclamide. Drug Development and
Industrial Pharmacy, 35(3), 321-328.

Kuntorini, E. M., 2013. Kemampuan Antioksidan
Bulbus Bawang Dayak (Eleutherine
americana Merr ) Pada Umur Berbeda.
Prosiding Semirata FMIPA Universitas
Lampung, January 2013, 297-302.

J. Pharm. Sci. Community, 2024, 21(1), 44-50



Research Article

Journal of Pharmaceutical Sciences and Community

The Formulation of Effervescent Granules...

Mahyuni, E. L., 2021. Identification of acem acem
leaves as hand washing media for pesticide
user. IOP Conference Series: Earth and
Environmental Science, 912(1), 012076.

Mahyuni, E. L., Harahap, U.,, & Muhammad, M.
(2022). Effectivity of hand soap gel ethanol
extract acem acem leaves (Oxalis
dehradunensis  Raizada) as pesticide
cleaner: experimental study in Indonesian
farmers. J Adv Pharm Technol Res, 13(1), 61-
65.

Mawarni, E., Ginting, C. N., Chiuman, L., Girsang,
E., Handayani, R. A. S., & Widowati, W., 2020.
Antioxidant and elastase inhibitor potential
of petals and receptacle of rose flower (Rosa
damascena). Pharmaceutical Sciences and
Research, 7(2), 105-113.

Molyneux, P. (2004). The use of the stable free
radical diphenylpicryl-hydrazyl (DPPH) for
estimating anti-oxidant activity.
Songklanakarin Journal of Science and
Technology, 26(2), 211-219.

Mukhriani, M., Rusdi, M., Arsul, M. 1., Sugiarna, R.,
& Farhan, N. 2019. Kadar fenolik dan
flavonoid total ekstrak etanol daun anggur
(Vitis vinifera L). Ad-Dawaa’ Journal of
Pharmaceutical Sciences, 2(2).

Pawar, R., Jaimini, M., Chauhan, B.S., Sharma, S.,
2014. Compression coated tablets as drug
delivery system (Tablet in Tablet): a review.
International Journal of Pharmaceutical
Reserach and Development (IJPRD), 6(1),
21-33.

Pratama, A. N., & Busman, H., 2020. Potensi
antioksidan kedelai (Glycine max L)
terhadap penangkapan radikal bebas. Jurnal
IImiah Kesehatan Sandi Husada, 11(1), 497-
504.

Rani, K. C., Parfati, N., Muarofah, D., & Sacharia, S.
N., 2020. Formulasi granul effervescent
herba meniran (Phyllanthus niruri L.)
dengan variasi suspending agent xanthan
gum, CMC-Na, dan kombinasi CMC-Na-
mikrokristalin selulosa RC- 591. Jurnal Sains
Farmasi & Klinis, 7(1), 39-51.

Rondonuwu, C., Citraningtyas, G., & Sudewi, S.,
2017. Formulasi tablet hisap serbuk buah
mangga dodol (Mangifera indica L) dengan
menggunakan metode granulasi basah.
Pharmacon, 6(4), 110-118.

Satriyani, D. P. P., 2021. Review artikel: aktivitas
antioksidan ekstrak daun kelor (Moringa
oleifera Lam.). Jurnal Farmasi Malahayati,
4(1),31-43.

Sihomning, C., & Diana, V. E.,, 2019. Formulasi
sediaan serbuk effervescent sari buah

Mahyuni and Harahap

50

jambu biji (Psidium Guajava). Jurnal Dunia
Farmasi, 1(1), 7-14.

Simbolon, R. A., Halimatussakdiah, & Amna, dan
U., 2021. Uji kandungan senyawa metabolit
sekunder pada ekstrak daun jambu biji.
Jurnal Kimia Sains Dan Terapan, 3(1), 2-18.

Tomar, M., Singh, A. K, Sinha, A. R, 2015.
Physicochemical parameter of
microcrystalline cellulose and the most
acceptability in pharmaceutical industries.
Microcrystalline Cellulose: Overview, 2(4),
570-578.

Tristantini, D., Ismawati, A., Pradana, B. T.,, &
Gabriel, ], 2016. Pengujian Aktivitas
Antioksidan Menggunakan Metode DPPH
pada Daun Tanjung (Mimusops elengi L ).
Prosiding Seminar Nasional Teknik Kimia
“Kejuangan” Pemgembangan Teknologi
Kimia Untuk Pengolahan Sumber Daya Alam
Indonesia, 1-7.

Turangan, A. T. M, Wewengkang, D. S, &
Yudistira, A., 2019. Uji aktivitas antioksidan
ekstrak etanol kulit batang mahoni
(Swietenia mahagoni Jacq.) menggunakan
metode DPPH (11 diphenyl-2-
picrylhydrazyl). PHARMACON, 8(3), 548-
555.

Undang-Undang Republik Indonesia Nomor 13
Tahun 2010, 2010. Undang-Undang
Republik Indonesia Nomor 13 Tahun 2010
(Vol. 9, Issue 1).

Voight, R, 1995. Buku Pelajaran Teknologi
Farmasi, diterjemahkan oleh Soendari
Noerono. Gadjah Mada University Press.

Wardhani, R. R. A. A. K., Akhyar, O., & Prasiska, E.,
2018. Analisis skrining fitokimia, kadar
total fenol-flavonoid dan aktivitas
antioksidan ekstrak etanol kulit kayu
tanaman galam rawa gambut (Melaleuca
cajuputi Roxb.). Al-Ulum: Jurnal Sains Dan
Teknologi, 4(1), 39-45.

Wu, S, Yuan, Y, Yin, ], Hu, H., Pei, H, Li, W, &
Zhang, X. (2022). Characteristics of
effervescent tablets of Aronia melanocarpa:
response surface design and antioxidant
activity evaluation. jJournal of Food
Measurement and Characterization, 16(4),
2969-2977.

Yameela, & Suprapto., 2016. Pengaruh
penggunaan polivinil pirolidon (PVP)
sebagai bahan pengikat terhadap sifat fisik
dalam formulasi sediaan granul
effervescent ekstrak buah asam gelugur (
Garcinia atroviridis ~ Griff. et Anders.).
Seminar Nasional Pendidikan Dan Saintek,
72-80.

J. Pharm. Sci. Community, 2024, 21(1), 44-50



