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ABSTRACT 

Objective: This study aims were to obtain the praformulation data of p-methoxycinnamic acid (PMCA) (solubility in buffer; apparent partition 
coefficient between buffer and vegetable oils), to determine the fatty acids content and screening HLB needs of each oils as well as to determine the 
composition of nanoemulsion using these oils, surfactants (Tween 80 and Span 80) and ethanol 96% as cosurfactant.  

Methods: Solubility test of PMCA in acetate buffer pH 4.2±0.2 were conducted with shakes and followed by measuring PMCA amount dissolved by 
spectrophotometer. To determine the PMCA apparent partition coefficients between buffer pH 4.2±0.2 and soybean oil, corn oil, VCO, respectively, 
PMCA dissolved in buffer then oil that has been saturated with buffer were added. Firstly by shaking followed by centrifugations than PMCA 
remained amount in the buffer was measured by spectrophotometer. Determination of fatty acid contents in the oils was used GC-MS while 
screening HLB was carried by various compositions of surfactants and cosurfactant to obtain a clear emulsion (nanoemulsion). 

Results: From the results of this study, the solubility of PMCA in acetate buffer pH 4.2±0.2 was 70.04±0.66 mg/L. PMCA apparent partition 
coefficient in buffer pH 4.2±0.2 and soybean oil, corn oil, and VCO, respectively were 2.39; 2.38 and 2.41. The main contents of soybean oil fatty 
acids were 19.57% palmitic acid, 45.2% linoleic acid, 25.36% elaidic acid, and 7.07% stearic acid. The main contents of corn oil fatty acids were 
26.86% palmitic acid, 31.52% linoleic acid, 31.30% elaidic acid and 4.68% stearic acid. The main contents of VCO fatty acids were 32.41% lauric 
acid, 24.15% myristic acid, 15.68% palmitic acid, 2.29% linoleic acid, 11.06% elaidic acid and 5.22% stearic acid. These oils HLB needs was 14 and 
the ratio of surfactant - cosurfactant which can formed a clear emulsion (nanoemulsion) was 6:1 

Conclusion: 1) To produce nanoemulsion with soybean oil, corn oil, and VCO as oil phase HLB needs was 14 and the ratio of surfactant and 
cosurfactant was 6:1. 2) Nanomulsions with soybean oil and corn oil more turbid than nanoemulsion with VCO. 
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INTRODUCTION  

One of the drug delivery system that has been known to increase the 
solubility and penetration of the drug is nanoemulsion system. 
Nanoemulsion system consists of a water phase, oil phase, surfactant 
and cosurfactant [1]. Increased penetration of the system is due to 
the increasing amount of material in the form of molecular medicine 
so that differences in the concentration of the drug outside and 
inside skin which can be greater as the driver of the penetration 
process, in addition to the amount of surfactant and cosurfactant 
high enough to serve as an enhancer [2]. Another advantage of this 
system is that the spontaneous creation without the need for heating 
and vigorous stirring. To increase the use of natural resources and 
improve the products of traditional medicine into modern medicine, 
the nanoemulsion delivery system is applied to the p-
methoxycinnamate acid (PMCA). In order to attempt the 
development of PMCA as topical anti-inflammatory preparations on 
nanoemulsion system utilizing plant oils (soybean oil, corn oil, VCO). 
PMCA is a component of the Kaempferia galangal rhizome, widely 
used as a traditional medicine (Jamu) [3]. Kaempferia galangal 
rhizome by Javanese traditional herb used in a formula named 
“bobok” blend with oryza sativa. The formula function removes the 
body pain due to sprains, exercise or heavy work. To formulate a 
topical preparation is needed praformulasion data, then in this 
research study involves determining solubility and partition 
coefficient of PMCA, determine the fatty acid content and screening 
HLB need of vegetable oil and to get a comparison of surfactant-
cosurfactant which can produce a clear (translucent) emulsion. 

MATERIALS AND METHODS 

These research started by qualitative analysis of PMCA by IR JASCO 
FT/IR-5300 Instrument and Differential Thermal Analysis (DTA), than 
determination of λ maximum and PMCA standard curve in acetate 
buffer pH 4.2±0.2 followed by solubility test of PMCA in acetate 
buffer pH 4.2±0.2. Solubility test of PMCA in acetate buffer pH  

4.2±0.2 were conducted by shaking for 4 hours at 150 rpm followed 
by measuring PMCA amount dissolved by spectrophotometer. To 

determine the PMCA apparent partition coefficients between buffer 
pH 4.2±0.2 and soybean oil, corn oil, VCO, respectively, PMCA (50 
ppm and 60 ppm) was dissolved in 10.0 mL acetate buffer pH 
4.2±0.2 then oil (0.5; 1.0 and 2.0 mL) that has been saturated with 
acetate buffer pH 4.2±0.2 were added. Firstly by shaking for 2 hours 
at 150 rpm, followed by centrifugations for 15 minutes at 2200 rpm 
than PMCA remained amount in the buffer was measured by 
spectrophotometer.  

Determination of fatty acid contents in the oils was used GC-MS 
while screening HLB was carried by various combinations of 
surfactants (Tween 80 and Span 80 to produce HLB 10,11,12,13 and 
14). To obtain a clear emulsion one portion of oil added with nine 
portion of combination of surfactant and cosurfactant (1:1 ; 2:1; 3:1 
etc. …. 9:1), than added slowly with acetate buffer pH 4.2±0.2. 

RESULTS AND DISCUSSION 

The result of PMCA qualitative test by IR JASCO FT/IR-5300 
Instrument between wave’s numbers 450 – 4000 cm-1 that found the 
infrared spectra as showed Figure 1 and PMCA melting temperature 
(174.4⁰C) by Differential Thermal Analysis (DTA) showed in Figure 2. 

 

Table 1: The PMCA solubility in acetate buffer pH 4.2±0.2 

Solubility of PMCA in ACETATE buffer pH 4.2 ±0.2 

Replicate Concentration (mg/L) 

1 69.69 

2 69.44 

3 70.54 

4 68.99 

5 71.10 

6 70.45 

mean ± SD 70.04 ± 0.66 

Results of the determination of the maximum wavelength of PMCA 
in acetate buffer solution of pH 4.2±0.2; the PMCA maximum 
wavelength obtained in acetate buffer pH 4.2±0.2 was 301 nm. 
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Regression equation of the relationship curve between the 
absorbance vs. PMCA concentration obtained y = 0.1063x - 0.0014 
with a correlation coefficient r = 0.9999. 

 

Fig. 1: PMCA infrared spectra between waves number 450 – 
4000 cm-1 by IR JASCO FT/IR-5300 Instrument. 

 

Fig. 2: PMCA melting temperature (174.4⁰C) by Differential 
Thermal Analysis (DTA) 

PMCA solubility determination in acetate buffer solution of pH 
4.2±0.2 begins with the timing of PMCA saturated solubility in 
acetate buffer solution of pH 4.2±0.2 can be seen in Figure 3. and the 
results of ANOVA test is known all PMCA concentration at 4, 5, 6, 7 
and 8 hour did not differ significantly so that it can be concluded 
time its saturation solubility at 4th hour.  

While the results of the determination of the PMCA solubility in 
acetate buffer pH 4.2±0.2 during 4th hour was 70.04±0.66 mg/L can 
be seen in Table 1. 

 

Fig. 3: Correlation curve between PMCA concentrations (ppm) 
in acetate buffer pH 4.2 + 0.2 vs. time (hour) 

The apparent partition coefficient of PMCA (concentration of 50 and 60 

ppm) in acetate buffer pH 4.2 ± 0.2 and each oil (soybean oil/corn 

oil/VCO) with ratio of 10:0.5; 10:1.0; 10:2.0 are presented in Table 2. 
From Table 2 known apparent partition coefficients of PMCA in 
acetate buffer pH 4.2±0.2 and soybean oil, corn oil, VCO were 
2.39±0.11; 2.38±0.12 and 2.41±0.13 respectively. 

 

Table 2:  PMCA apparent partition coefficient in acetate buffer pH 4.2±0.2 and each oil (soybean oil, corn oil, and VCO) 

Oil Buffer : Oil 
Ratio (mL) 

PMCA Apparent partition coefficient 
Concentration  PMCA   in buffer Mean ± SD 
50 ppm 60 ppm 
1 2 3 1 2 3 

Soybean oil 10 : 0.5 2.53 2.52 2.51 2.57 2.55 2.56 2.54 2.39±0.11 
10 : 1.0 2.36 2.33 2.34 2.38 2.39 2.37 2.36 
10 : 2.0 2.24 2.29 2.26 2.21 2.33 2.31 2.27 

Corn oil 10 : 0.5 2.52 2.54 2.56 2.55 2.55 2.54 2.54 2.38±0.12 
10 : 1.0 2.38 2.36 2.37 2.38 2.39 2.36 2.37 
10 : 2.0 2.29 2.28 2.29 2.16 2.16 2.16 2.22 

VCO 10 : 0.5 2.51 2.48 2.46 2.69 2.64 2.62 2.57 2.41±0.13 
10 : 1.0 2.39 2.39 2.42 2.48 2.49 2.51 2.45 
10 : 2.0 2.25 2.26 2.29 2.33 2.28 2.29 2.28 

 

Table 3: The main contents of soybean oil, corn oil, and VCO fatty acids 

Fatty acids main contents of vegetable oil 

Soybean oil              Corn oil          VCO 

Fatty acid Conc. (%) Fatty acid Conc. (%) Fatty acid Conc. (%) 

palmitic acid 

(C16) 

19.57 palmitic acid 

(C16) 

26.86 lauric acid 

(C12) 

32.41 

linoleic acid 
(C18:2) 

45.20 linoleic acid 
(C18:2) 

31.52 myristic acid 
(C14) 

24.15 

elaidic acid 

(C18:1) trans 

25.36 elaidic acid 

(C18:1) trans 

31.30 palmitic acid 

(C16) 

15.68 

stearic acid 

(C18) 

7.07 stearic acid 

(C18) 

4.68 linoleic acid 

(C18:2) 

2.29 

    elaidic acid 
(C18:1) trans 

11.06 

    stearic acid 

(C18) 

5.22 

 

Results of the determination of fatty acid content of soybean oil, corn 
oil and VCO using GC-MS can be seen in Table 3. From Table 3 it can 
be seen that the highest levels of soybean oil fatty acids was 45.20% 

linoleic acid (C18:2), the highest levels of corn oil fatty acids was 
31.52% oleic acid (C18:1/-cis) and 31.30% elaidic acid (18:1/-
trans), while the highest fatty acid levels VCO is 32.41% lauric acid 
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(C12).  Screening of oils HLB needs and determination of surfactants 
(combination surfactants Tween 80 - Span 80): cosurfactant  

(ethanol) ratios were done by ratio 1:1 until 9:1 and combination 
surfactants Tween 80-Span 80 at HLB 10, 11, 12, 13 and 14.  

That result known at surfactant combination with HLB 10, 11 and 12 
the emulsion using all oils turbid, at surfactants combination with HLB 
13 emulsion using soybean oil and corn oil were turbid, while 
emulsion using VCO start from surfactant and co-surfactant ratio 3:1 
produced clear emulsion. At surfactants combination with HLB 14 
emulsion using soybean oil and corn oil appear translucent start from 
surfactant and cosurfactant ratio 5:1, while emulsion that used VCO 
start from surfactant and cosurfactant ratio 3:1. So that for application 
suggest use surfactant and cosurfactant ratio 6:1 at combination 
surfactants with HLB 14 to produce more stable clear emulsion. The 
example of emulsion can see in Figure 4, 5, 6 and 7. From Figure 7 was 
shown that emulsion with VCO more clearly than emulsion with 
soybean oil and corn oil. It was causes atom C chain of soybean oil and 
corn oil fatty acid mean content longer than VCO, so that emulsion 
droplet will be bigger and transparency was decrease [4]. 

 
Fig. 4: Emulsion used VCO with surfactants-cosurfactants ratio of 4:1; 

6:1; 7:1 and combination surfactants to produced HLB 12 
 

 

Fig. 5: Emulsions used VCO with surfactants-cosurfactants ratio of 3:1; 
4:1; 5:1; 6:1; 7:1; 8:1 and surfactants combination to produced HLB 13 

 

Fig. 6:  Emulsions used VCO with surfactants-cosurfactants ratio of 
1:1; 2:1; 3:1; 4:1; 5:1; 6:1; 7:1; 8:1; 9:1 and surfactants combination to 

produced HLB 14 

 

Fig.7: Emulsions used soybean oil (a), corn oil (b) and VCO (c) with 
surfactants-cosurfactants ratio of 5:1; 6:1; 7:1 and surfactants 

combination to produced HLB 14. 

CONCLUSION  

From the results of this study concluded: 

1. The solubility of PMCA in acetate buffer pH 4.2±0.2 was 
70.04±0.66 mg/L. 

2. PMCA apparent partition coefficient in acetate buffer pH 4.2±0.2 
and soybean oil, corn oil, and VCO, were 2.39±0.11; 2.38±0.12 and 
2.41±0.13 respectively. 

3. The main contents of soybean oil fatty acids were 19.57% 
palmitic acid, 45.2% linoleic acid, 25.36% elaidic acid, and 7.07% 
stearic acid. The main contents of corn oil fatty acids were 
26.86% palmitic acid, 31.52% linoleic acid, 31.30% elaidic acid 
and 4.68% stearic acid. The main contents of VCO fatty acids 
were 32.41% lauric acid, 24.15% myristic acid, 15.68% palmitic 
acid, 2.29% linoleic acid, 11.06% elaidic acid and 5.22% stearic 
acid. 

4. Soybean oil, corn oil, and VCO HLB needs was 14 and the ratio of 
surfactant and cosurfactant which can formed a clear emulsion 
(nanoemulsion) was 6:1.  

5. Nanomulsions with soybean oil and corn oil more turbid than 
nanoemulsion with VCO. 

ACKNOWLEDGMENT  

The authors want to thank Indonesia Government who give research 
fund through Rector of Airlangga University (through LPPM-UA), 
also to my students; Akhmadi Aslakh, Laurin Anastasia Winarso, 
Rizka Arifa Rahmawati, Silvia Noor Hidayah and Widya Nur Pratama 
whose supported this research. 

REFERENCES 

1. Harwansh R.K, Rahman, Akhlaquer and Dangi, J.S., 2010. 
Microemulsion System for Transdermal Delivery of Diclofenac 
Sodium for Bioavailability Enhancement. Journal of Pharmacy 
Research. India 3(9), 2182-2185 

2. Kreilgaard M., 2002, Influence of Microemulsions on Cutaneous 
Drug Delivery, Advance drug delivery reviews 54 Suppl.1 
(2002) S 77- S98 

3. Rostiana O., and Effendi, D.S., 2007. Kamferia galanga seed 
technology: Seeding and Cultivation Varieties Supporter. 
Bogor: Center for Research and Development of Plantation. 

4. Wooster, T.J., Golding M., Sanguansri P., 2008, Impact of Oil 
Type on Nanoemulsion Formation and Ostwald Ripening 
Stability. Langmuir. 2008 Nov 18; 24(22):12758-65. E-pub 
2008 Oct 14 

 

 

http://www.ncbi.nlm.nih.gov/pubmed?term=%22Wooster%20TJ%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Golding%20M%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Sanguansri%20P%22%5BAuthor%5D


also developed by scimago: SCIMAGO INSTITUTIONS RANKINGS

Scimago Journal & Country Rank

Home Journal Rankings Country Rankings Viz Tools Help About Us

International Journal of Pharmacy and Pharmaceutical
Sciences

Country India  -   SIR Ranking of India 37
H Index

Subject Area and
Category

Pharmacology, Toxicology and Pharmaceutics
Pharmaceutical Science
Pharmacology

Publisher International Journal of Pharmacy and Pharmaceutical Sciences

Publication type Journals

ISSN 09751491

Coverage 2009-2016 (cancelled)

Scope International Journal of Pharmacy and Pharmaceutical Sciences (Int J Pharm Pharm Sci) is peer-reviewed, monthly (Onward April
2014) open access Journal. IJPPS publishes original research work that contributes signi�cantly to advance the scienti�c
knowledge in pharmacy and pharmaceutical sciences including Pharmaceutical Technology, Pharmaceutics, Novel Drug Delivery,
Biopharmaceutics, Pharmacokinetics Pharmacognosy and Natural Product Research Pharmaceutical/Medicinal Chemistry,
Computational Chemistry and Molecular Drug Design, Pharmaceutical Analysis Pharmacology, Pharmacy Practice, Clinical and
Hospital Pharmacy Cell Biology, Genomics and Proteomics, Pharmacogenomics, Bioinformatics, Pharmacoeconomics Research
outcomes from medical sciences/case study and biotechnology of pharmaceutical interest are also considered. IJPPS publishes
original research work either as an Original Article or as a Short Communication. Review articles on the current topic under
mentioned scopes are also considered for publication. In addition, a hypothesis is also invited now for the publication onwards
March 2016.

Homepage

How to publish in this journal

Contact

Join the conversation about this journal

Enter Journal Title, ISSN or Publisher Name  

Quartiles

The set of journals have been ranked according to their SJR and divided into four equal groups, four quartiles. Q1 (green)
comprises the quarter of the journals with the highest values, Q2 (yellow) the second highest values, Q3 (orange) the third
highest values and Q4 (red) the lowest values.

Category Year Quartile
Pharmaceutical Science 2010 Q3
Pharmaceutical Science 2011 Q2
Pharmaceutical Science 2012 Q1
Pharmaceutical Science 2013 Q2

SJR

The SJR is a size-independent prestige indicator that
ranks journals by their 'average prestige per article'. It is
based on the idea that 'all citations are not created
equal'. SJR is a measure of scienti�c in�uence of
journals that accounts for both the number of citations
received by a journal and the importance or prestige of
the journals where such citations come from It
measures the scienti�c in�uence of the average article

Citations per document

This indicator counts the number of citations received by
documents from a journal and divides them by the total
number of documents published in that journal. The
chart shows the evolution of the average number of
times documents published in a journal in the past two,
three and four years have been cited in the current year.
The two years line is equivalent to journal impact factor
™ (Thomson Reuters) metric.

2010 2011 2012 2013 2014 2015 2016 2017 2018

Pharmaceutical Science

Pharmacology

2010 2012 2014 2016 2018

0

0.25

0.5

0.75

https://www.scimagoir.com/
https://www.scimagojr.com/
https://www.scimagojr.com/index.php
https://www.scimagojr.com/journalrank.php
https://www.scimagojr.com/countryrank.php
https://www.scimagojr.com/viztools.php
https://www.scimagojr.com/help.php
https://www.scimagojr.com/aboutus.php
https://www.scimagojr.com/journalrank.php?country=IN
https://www.scimagoir.com/rankings.php?country=IND
https://www.scimagojr.com/journalrank.php?area=3000
https://www.scimagojr.com/journalrank.php?category=3003
https://www.scimagojr.com/journalrank.php?category=3004
https://www.scimagojr.com/journalsearch.php?q=International%20Journal%20of%20Pharmacy%20and%20Pharmaceutical%20Sciences&tip=pub
https://innovareacademics.in/journals/index.php/ijpps
https://innovareacademics.in/journals/index.php/ijpps/instructions-to-authors
mailto:editor@ijppsjournal.com


Minakshi Joshi 2 weeks ago

Is this journal indexed in Scopus ?

reply

Cites per document Year Value
Cites / Doc. (4 years) 2009 0.000
Cites / Doc. (4 years) 2010 0.571
Cites / Doc. (4 years) 2011 1.267
Cites / Doc. (4 years) 2012 1.947
Cites / Doc. (4 years) 2013 1.168
Cites / Doc. (4 years) 2014 0.798
Cites / Doc. (4 years) 2015 0.644
Cites / Doc. (4 years) 2016 0.679
Cites / Doc. (4 years) 2017 0.792
Cites / Doc. (4 years) 2018 0.934

Total Cites Self-Cites

Evolution of the total number of citations and journal's
self-citations received by a journal's published
documents during the three previous years.
Journal Self-citation is de�ned as the number of citation
from a journal citing article to articles published by the
same journal.

Cites Year Value
S lf Cit 2009 0

External Cites per Doc Cites per Doc

Evolution of the number of total citation per document
and external citation per document (i.e. journal self-
citations removed) received by a journal's published
documents during the three previous years. External
citations are calculated by subtracting the number of
self-citations from the total number of citations received
by the journal’s documents.

Cit Y V l

% International Collaboration

International Collaboration accounts for the articles that
have been produced by researchers from several
countries. The chart shows the ratio of a journal's
documents signed by researchers from more than one
country; that is including more than one country address.

Year International Collaboration
2009 5.19
2010 3 85

Citable documents Non-citable documents

Not every article in a journal is considered primary
research and therefore "citable", this chart shows the
ratio of a journal's articles including substantial research
(research articles, conference papers and reviews) in
three year windows vs. those documents other than
research articles, reviews and conference papers.

Documents Year Value
N it bl d t 2009 0

Cited documents Uncited documents

Ratio of a journal's items, grouped in three years
windows, that have been cited at least once vs. those
not cited during the following year.

Documents Year Value
Uncited documents 2009 0
Uncited documents 2010 51
Uncited documents 2011 164
Uncited documents 2012 300

← Show this widget in
your own website

Just copy the code below
and paste within your html
code:

<a href="https://www.scimag

M

Melanie Ortiz 2 weeks ago

Dear Minakshi, thank you very much for your comment, unfortunately we cannot help you

with your request. We suggest you to consult the Scopus database directly. Keep in mind

that the SJR is a static image (the update is made one time per year) of a database

(Scopus) which is changing every day. 

Best Regards, SCImago Team

M
SCImago Team

0.8

1.2

1.6

2

2009 2011 2013 2015 2017

0

2k

4k

2009 2011 2013 2015 2017

0

1

2

2009 2011 2013 2015 2017

0

5

10

2009 2011 2013 2015 2017

0

2k

4k

2009 2011 2013 2015 2017

0

2k

4k


