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Accepted: 02-09-2022 diabetes. Many gingerol components in red ginger can aid in the treatment

of diabetes mellitus. However, the administration of red ginger extract is
not so effective, a delivery system such as SNEDDS (Self-Nano
Emulsifying Drug Delivery System) must be developed. When compared

g?i‘“’t"rd’fﬂ it to standard formulations, SNEDDS can boost the oral bioavailability of
Red Ginger lipophilic medicines by up to 2.4 times. The oil phase of SNEDDS red
SNEDDS ginger extract was virgin coconut oil, with tween 80 as a surfactant and

PEG 400 as a co-surfactant. The fourth formula of the SNEDSS
preparation of red ginger rhizome extract satisfied the requirements for a
good nanoemulsion particle size in this study, with a percent T value of
99.7% and PSA test data showing that this formulation met the
requirements for a good nanoemulsion particle size.
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1. Introduction

There are around 40.000 plant species in Indonesia, and 1.300 of these plant species can be
cultivated as potential medicinal plants (Anindhita & Oktaviani, 2016). Currently, Indonesians are
beginning to use Trend Back to Nature medicine since medications made from herbal plants are
simpler to get, less costly, and have less adverse effects (Sutomo et al., 2010). The use of ginger as a
medicinal plant is increasing quickly, as is the use of natural components for therapy. Red ginger is a
traditional diabetic treatment. Red ginger (Zingiber officinale var. Rubrum) is one of the medicines
and spices discovered (Rahmadani et al., 2008). Identification of chemical components from red
ginger (Zingiber officinale var. Rubrum), particularly gingerol, shogaol, and zingerone, which have
been shown to have antioxidant, anti-inflammatory, analgesic, and anticarcinogenic properties
(Febriani et al., 2018). However, because red ginger extract is an active material that is difficult to
dissolve in water, it is manufactured in the form of a Self Nano Emulsifying Drug Delivery System
(SNEDDS) to boost the active substance's solubility.

Self-Nano Emulsifying Drug Delivery System (SNEDDS) is a formulation made up of oil,
surfactant, and cosurfactant in the proper proportions to form a stable isotropic combination (Nugroho
& Sari, 2018). SNEDDS employs a nano-particle technology to improve medication absorption and
bioavailability in the body, particularly for medicines with limited water solubility (Nugroho et al.,
2017).

The capacity to distribute medications in dissolved form in the lumen of the gastrointestinal (GI)
tract, offering a wider interfacial area for drug absorption, is one of the benefits of SNEDDS (Nugroho
& Sari, 2018). A nano emulsion is a transparent, translucent emulsion system that is an oil-water
dispersion stabilized with a surfactant film layer or surfactant molecules with droplet sizes ranging
from 100 to 500 nm (Martien et al., 2012). Tween 80 is a surfactant that may be used with oil to
generate a stable nano emulsion. Tween 80 has an HLB of 15 and is typically considered harmless

d 10.12928/mf.v19i2.21655 @ mediafarmasi@pharm.uad.ac.id


http://journal.uad.ac.id/index.php/Media-Farmasi/index
mailto:widyaningsihwahyu@yahoo.com
http://creativecommons.org/licenses/by-sa/4.0/

134 Media Farmasi: Jurnal llmu Farmasi (Journal of Pharmaceutical Science) ISSN 2621-6485
Vol. 19, No. 2, September 2022, pp. 133-139

and nonirritant (Raymond, 2015). A cosurfactant in the form of PEG 400 is added to complement the
performance of surfactants. The inclusion of cosurfactants reduces interfacial tension and disrupts the
liquid crystal structure, resulting in the creation of nano emulsions (Muzaffar et al., 2013). Because
the oil phase that dissolves the therapeutic material is lipophilic, VCO as the oil phase here works as
a key component in the nano emulsion formulation. Furthermore, oil can enhance the proportion of
lipophilic medicines absorbed by the lymphatics, gastric, and transdermal routes. Lauric acid accounts
for 43-53 percent of the fatty acid content of VCO (Raymond, 2015). Lauric acid is capable of
increasing penetration and absorption.

Based on the above, research was undertaken on the production of a Self-Nano Emulsifying Drug
Delivery System (SNEDDS) formulation from red ginger extract (Zingiber officinale var. Rubrum),
which provides the most recent alteration to increase solubility and hence bioavailability. chemicals
that are active in the body.

2. Materials and Methods

This study is being conducted in the Pharmaceutical Technology Laboratory at Ahmad Dahlan
University. The ingredients used are red ginger rhizome, tween 80, PEG 400, 95% ethanol (Onemed),
aquadest, toluene, ethyl acetate. The tools used are oven, blender, rotary evaporator, water bath, vortex
(Labinco), sonicator (Elma), magnetic stirrer, flacon, glass bottle, analytical balance (Ohaus),
glassware, stopwatch (ZSD-808), UV-Vis spectrophotometer (Shimadzu Pharma spec UV-1700),
white tip, blue tip, 50-200 pL micropipette, Particle Size Analyzer (PSA) (Horiba SZ-100)
micropipette, filter paper, aluminum foil, porcelain cup, glass stirrer, thermometer

2.1.Preparation of samples

The red ginger rhizome (Zingiber officinale Rosc. Var. Rubrum) utilized in this study was acquired
at Beringharjo Market Yogyakarta in May 2021. Fresh red ginger rhizome was cleaned, sliced, and
dried in the oven for 24 hours before being mashed with a blender. The powdered ginger rhizome
simplicia is kept in a firmly sealed jar. The yield of simplicia is computed as follows:

. Final Weight
Yield =

= 5 1009
Tnitial Weight © 1007

2.2 Red Ginger Extract

The maceration process was used to extract red ginger. As a solvent, 95 percent ethanol is used in
the maceration process. Every 50 grams of simplicia powder is placed in a container, followed by 250
mL of 95 percent ethanol, which is then mixed, carefully covered, and left for 5 days with daily
shaking for 1 hour to ensure equitable distribution. The filtrate was removed from another bottle and
filtered, after which the residue was repressed for 24 hours, stirred, and filtered. The filtrate was then
evaporated using a rotary evaporator at 500C and proceeded with evaporation in a water bath until a
thick extract was produced (Febriani et al., 2018). The extract yield was estimated by comparing the
beginning weight of the simplicia to the final weight of the extracted simplicia.

2.3 ldentify Gingerol Compounds

The TLC technique was used to identify gingerol compounds. The stationary phase was a silica
GF 60 aluminum plate that was activated for 1 hour in a 1000C oven, and the mobile phase was a 7:3
solution of toluene and ethyl acetate that was combined and saturated in a jar. The extract was spotted
on a labeled TLC plate and then examined under 366 nm UV light. Gingerol's Rf value is 0.54
according to extant studies (Febriani et al., 2018).

2.4 Creating SNEDDS

In each formula, oil phase (VCO), surfactant (Tween 80), and cosurfactant (PEG 400) were
combined and homogenized by vortex for 5 minutes, followed by sonication for 15 minutes
(Wahyuningsih & Putranti, 2015).
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Table 1. SNEDDS formula for red ginger extract

Component F1 F2 F3 F4
Tween 80 2.0 mL 2.0 mL 2.0 mL 2.0 mL
PEG 400 2.5mL 2.5mL 2.5mL 2.5mL
VCO 0.2 mL 0.3mL 0.4 mL 0.5mL
Red Ginger Extract 500mg/mL 500mg/mL 500mg/mL 500 mg/mL
2.5 Clarity Test

The clarity test was performed with a spectrophotometer and the percent Transmittance parameter
at 650 nm, with distilled water as a control. The clearer the transmittance, the closer the emulsion
droplets to the nanoscale size. The determination of its qualities will proceed with the highest percent
transmittance (Wahyuningsih & Putranti, 2015).

2.6 Emulsification Time Test

The emulsification time of red ginger extract was determined using three media: aquadest,
Artificial Gastric Fluid (AGF) without pepsin, and Artificial Intestinal Fluid (AIF) without pancreatin
(Wahyuningsih & Putranti, 2015). SNEDDS red ginger extract was swiftly placed into the appropriate
medium and the time it took for the extract to dissolve was recorded. The full dissolution of SNEDDS
red ginger extract in the medium characterized the generated nano emulsion.

2.7 Particle Size Determination

Determination of SNEDDS particle size Red Ginger Extract was dispersed in aquabidest at a ratio
of 1:250, and the dispersed nano emulsion solution was tested on the Particle Size Analyzer for particle
size and polydispersity index (IP) (PSA).

3. Results and Discussion

3.1Yield of Red Ginger Simplicia Powder

In May 2021, fresh red ginger was acquired at Beringharjo Market in Yogyakarta. The weight of
fresh red ginger is 8.5 kg, while the weight of simplicia powder produced is 1.6 kg. The purity of the
simplicia powder was 18.82 percent.

3.2 Red Ginger Extract

The weight of the red ginger extract obtained was 58.1002 grams, with a yield of 3.63 percent
gained from the findings of this investigation. The organoleptic test findings of red ginger extract
(Table 2).

Table 2. Organoleptic Test Results

Organoleptic Results
Smell Aromatic
Flavor Spicy

Texture Thick
Color Dark chocolate

3.3 Identification of Gingerol Compounds

The TLC test of red ginger extract using toluene: ethyl acetate (7:3) mobile phase and silica GF 60
stationary phase aluminum plate produced satisfactory spot separation. A 366 nm UV light was used
to generate a green spot with an Rf value of 0.58 on the chromatogram. Results of gingerol chemical
discovery in red ginger extract (Figure 1).
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Figure 1. TLC findings obtained with a 366 nm GF silica plate and a toluene:ethyl acetate (7:3)
developer

3.4 Making SNEDDS using Red Ginger Extract

Red ginger extract, which has been shown to contain gingerol components, was synthesized in
SNEDDS preparations using the table 1 formulation. In each recipe, the red ginger extract SNEDDS
produced was stable (Table 3). At 24 hours, the physical stability of SNEDDS red ginger ethanol
extract was bright yellow, liquid, uniform, and did not separate. This demonstrates that the preparation
is stable since it has the same organoleptic qualities as when it was initially produced. This is
consistent with Stephanie et al, (2016) research, which claims that nano emulsion preparations are
regarded to be excellent and stable if they have a clear appearance with no phase separation. The
homogeneity, drug solubility, absorption, and particle size of SNEDDS red ginger extract will be
affected by its stability.

Table 3. Stability of SNEDDS

Formulation Stability
1 Stable
2 Stable
3 Stable
4 Stable

3.5 SNEDDS Clarity Test

The percent transmittance measurement was performed to demonstrate that the emulsion droplets
had attained the nanoscale size of less than 100 nm. Observation of the percent transmittance value
with a spectrophotometer at a wavelength of 650 nm if it is more than 90% (Winarti et al., 2018). The
following table shows the results of the % transmittance test of SNEDDS red ginger ethanol extract
(Table 4).

Table 4. Yield % Transmits

Formula Replication %T Mean %T+ SD

92.529
92.480 92.549 + 0.137
92.639
99.500
99.573 99.553 + 0.046
99.585
99.646
99.585 99.613 +0.031
99.609

99.713
99.756 99.744 +£0.013
99.744

10.122
99.896 100.002 +£0.114
99.987

The results of the % transmittance observation at 650 nm in the table above demonstrate a formula
with a high transmittance, namely formulation 4. A clearer emulsion with a transmittance value similar

Formulation 1

Formulation 2

Formulation 3

Formulation 4

Aquadest

WNEFE, WONNEFE, WONPFPWONEFE WN R
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to aquadest implies the production of smaller emulsion droplets, which are believed to be 10-200 nm
in size (Syukri et al., 2018).

The size of the dispersed phase has a significant impact on the appearance of the emulsion, such
as whether it is clear or foggy. This is because to the size of the oil droplets scattered in the aqueous
phase. The light beam will be transmitted as it passes through the created nano emulsion, resulting in
a higher transmittance value. The findings of the transmittance test will then be carried over to the
emulsification time test.

3.6 Emulsification Time Determination

The emulsification time calculation aims to provide an overview of SNEDDS preparations that can
easily form emulsions in the body due to peristaltic movements in the gastrointestinal tract, so that the
SNEDDS preparation of red ginger ethanol extract is diluted in various media with a pH that
corresponds to the fluids in the gastrointestinal tract.

The faster the emulsification time, the faster the medication absorption time (Thakur et al., 2013).
SNEDDS is stated to be excellent if the emulsification time generated on the three media, distilled
water, artificial gastric fluid (AGF/gastric fluid), and artificial intestinal fluid(AIF), is less than one
minute (intestinal fluid). The following table shows the results of the SNEDDS emulsification time
test for red ginger ethanol extract (Table 5).

Table 5. Results of the emulsification time test

Formulation Media AGF (s) Media AIF (s) Aqguadest (s)
1 55.23 29.66 60.04
2 20.14 25.48 55.24
3 18.58 24.45 52.21
4 16.74 24.30 43.82

According to Indratmoko et al., (2021), an emulsion is considered satisfactory when the
emulsification duration is shorter than one minute and the visuals are clear or transparent. In the
emulsification time calculation above, all of the formulae produced good results because they had an
emulsification time of less than 1 minute, however formulation 4 had the shortest emulsification time
of all. The optimum emulsification time test results would be followed by a particle size test, assuming
that SNEDDS preparations have a size range of 10-200 nm (Syukri et al., 2018).

3.7 Particle Size Test Results

The nano emulsion droplet size was determined using particle size parameters. The size of the nano
emulsion is 10-200 nm (Syukri et al., 2018). The smaller the particle size, the larger the surface area,
which can improve medication absorption in the gastrointestinal system (Winarti et al., 2018). The
findings of the particle size test in formulation 4 are shown in the table below (Table 6).

Table 6. Particle size test results

Formulation Particle Size Polydispersity Index
4 17.8nm 0.173

According to the data in the table above, the nano emulsion particle size in formulation 4 was in
the range of 10-200 nm. While a Polydispersity Index (PI) value less than one implies that the size of
the nano emulsion generated is uniform. A Pl value less than one has a homogenous size distribution
indicator function that may be utilized to reliably prepare nano emulsion.

4. Conclusion

Based on the findings of this investigation, the fourth formulation of the Self Nano Emulsifying
Drug Delivery System (SNEDSS) preparation of red ginger extract (Zingiber officinale var. Rubrum)
had a percent T value of 99.7%. The PSA test likewise revealed that this fourth formula, with a particle
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size of 17.8 nm, matched the parameters for a suitable nano emulsion particle size. The SNEDDS
technique is easy, rapid, and accurate to create.

Author Contributions: Mila Erliyana conceived. Mila Erliyana, Widyanari Febriana Wulansari,
dan Dea Anggraini Wumu designed the study, performed all data analyses, interpreted the result and
revised the paper.

Funding
The Ministry of Education, Culture, Research and Technology has provided grant funds for this
research in the Student creativity program.

Competing Interests
The authors disclose no conflict.

Acknowledgment
We would like to express our gratitude to KEMENDIKBUD has provided grant funding for this
research.

References

Anindhita, M. A., & Oktaviani, N. (2016). Formulasi Self-Nanoemulsifying Drug Delivery
System ( SNEDDS ) Ekstak Daun Pepaya ( Carica papaya L .) dengan Virgin Coconut
Oil ( VCO ) sebagai Minyak Pembawa. Jurnal Pena Medika, 6(2), 103-111.

Febriani, Y., Riasari, H., Winingsih, W., Aulifa, L., & Permatasari, A. (2018). Potensi
pemanfaatan jahe merah (zingiber officinale roscoe ) sebagai obat analgetik. Indonesian
Journal of Pharmaceutical Science and Technology, 1(1), 57-64.

Indratmoko, S., Suratmi, & Issusilaningtyas, E. (2021). Formulasi, karakterisasi dan evaluasi
self-nano emulsifying drug delivery system (SNEDDS) ekstrak etanol kulit buah nanas
sebagai antibakteri Streptococcus mutans. FITOFARMAKA : Jurnal Ilmiah Farmasi,
11(1), 12-22.

Martien, R., Adhyatmika, Irianto, I. D. K., Farida, V., & Sari, D. P. (2012). Perkembangan
teknologi nanopartikel sebagai sistem penghantaran obat. Majalah Farmaseutik, 8(1),
133-144.

Muzaffar, F., Singh, U. K., & Chauhan, L. (2013). Review on microemulsion as futuristic
drug delivery. International Journal of Pharmacy and Pharmaceutical Sciences, 5(3),
39-53.

Nugroho, B. H., Citrariana, S., Sari, I. N., & Oktari, R. N. (2017). Formulation and
evaluation of SNEDDS ( Self Nano-emulsifying Drug Delivery System ) of papaya leaf
extracts ( Carica papaya L .) as an analgesic. Jurnal limiah Farmasi, 13(2), 77-85.

Nugroho, B. H., & Sari, N. P. (2018). Formulation of Self Nano Emulsifiying Drug Delivery
System (SNEDDS) Karamunting Leaf Extract (Rhodomyrtus tomentosa (Ait.) Hassk).
Jurnal llmiah Farmasi, 14(1), 1-8.

Rahmadani, S., Sa’diah, S., & Wardatun, S. (2008). Optimasi Ekstraksi Jahe Merah
(Zingiber officinale Roscoe) Dengan Metode Maserasi. Teknologi Pangan, 1(2), 1-8.

Raymond C Rowe, P. J. S. and S. C. O. (2015). Handbook of Pharmaceutical Excipients
Fifth Edition. In AusIMM Bulletin (Issue 1).

Sri Hartati Yuliani, Medaliana Hartini, Stephanie, B. P. and E. P. I. (2016). Comparison of
Physical Stability Properties of Pomegranate Seed Oil Nanoemulsion Dosage Forms
With Long-Chain Triglyceride and Medium-Chain Triglyceride As the Oil Phase.
Comparison of Physical Stability Properties of Pomegranate Seed Oil Nanoemulsion

Erliyana et.al (Formulation of self-nano...)



ISSN 2621-6485  Media Farmasi: Jurnal llmu Farmasi (Journal of Pharmaceutical Science) 139
Vol. 19, No. 2, September 2022, pp. 133-139

Dosage Forms With Long-Chain Triglyceride and Medium-Chain Triglyceride As the
Oil Phase, 21(2), 93-98. https://doi.org/10.22146/tradmed).12823

Sutomo, Arnida, Hernawati, F., & Yuwono, M. (2010). Kajian Farmakognotik Simplisia
daun Karamunting (Rhodomyrtus tomentosa) Asal Pelaihari Kalimantan Selatan. Sains
Dan Terapan Kimia, 4(1), 38-50.

Syukri, Y., Martien, R., Lukitaningsih, E., & Nugroho, A. E. (2018). Novel Self-Nano
Emulsifying Drug Delivery System (SNEDDS) of andrographolide isolated from
Andrographis paniculata Nees: Characterization, in-vitro and in-vivo assessment.
Journal of Drug Delivery Science and Technology, 47, 514-520.
https://doi.org/10.1016/j.jddst.2018.06.014

Thakur, A., Walia, M. K., & Kumar, S. L. H. (2013). Nanoemulsion in enhancement of
bioavailability of poorly soluble drugs: a review. Pharmacophore, 4(1), 15-25.

Wahyuningsih, 1., & Putranti, W. (2015). Optimasi perbandingan tween 80 dan
polietilenglikol 400 pada formula self nanoemulsifying drug delivery system

Winarti, L., Suwaldi, Martien, R., & Hakim, L. (2018). Formulation of insulin self
nanoemulsifying drug delivery system and its in vitro-in vivo study. Indonesian Journal
of Pharmacy, 29(3), 157-166. https://doi.org/10.14499/indonesianjpharm29iss3pp157

Erliyana et.al (Formulation of self-nano...)



