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ABSTRACT
Introduction: Virgin coconut (Cocos nucifera (L.)) oil (VCO) is taking attention from researchers be-
cause of its biological activities. However, applying VCO directly on the skin often leaves an un-
comfortable feeling of greasy, clogged pores and difficult to wash. Coconut oil in microemulsion
is a better option since it can increase bioavailability as well as convenience for users. Furthermore,
this study aims to use natural ingredients, safe for the skin and environmentally friendly.
Methods: The research started from extracting saponins from Gleditsia australis by using ethanol
and water as extraction solvents. The extracted saponins were characterized by chemical reac-
tions. Then we combined saponins and some other surfactants to investigate the possibility of
microemulsion formation.
Results: We extracted saponins with efficiency of 7.2%. The results showed that microemulsions
were formed using a mixture of surfactants including saponins and lecithin (ratio of 0.05:100 w:w)
in the formula with a ratio of water phase, oil phase, surfactants respectively 3%, 48.5%, 48.5%.
Microemulsion met the requirements of quality control and the product is microbiologically stable
after 3 months of storage without using preservatives.
Conclusion: In this study, we have successfully prepared Virgin coconut oil microemulsion using
natural excipients including Virgin coconut oil, water and amixture of surfactants used as saponins
and lecithin. The system showed stability at 30 and 40 ◦C upon three-month storage and the prod-
uct is microbiologically stable after 3 months of storage without using preservatives.
Key words: Virgin coconut oil, Gleditsia australis, saponins, microemulsion

INTRODUCTION
Skin is our first and best defense against external ag-
gressors. It is the most visible indicator of health.
However, when the skin is dry, depending on the
degree of dryness these functions no longer work as
well as before. Skin becomes more sensitive to the
sun, more vulnerable to damage and to inflamma-
tion, and promotes cellular senescence1. Especially in
cases of chronic diseases such as psoriasis and atopic
dermatitis, combination of medicinal treatment and
moisturizers significantly improves the therapeutic
effects. Natural products containing bioactive ingre-
dients with various benefits, such as antioxidant, anti-
inflammatory and antibacterial, are more and more
popular2,3.
VCO has been studied for its beneficial biological ef-
fects 4,5. It has long been used to moisturize and treat
skin infections6. Due to its safety and efficacy, VCO
is used as a therapeutic moisturizer and has been
shown to be effective on mild to moderate xerosis7.
There have been several studies of virgin coconut oil
microemulsions (COM) using a mixture of synthetic

surfactants, the two most common were Span and
Tween.
However, using a large amount of chemicals for pro-
duction has a negative impact on the environment as
well as human health. Therefore, the study aims to
examine natural surfactants because of their high bi-
ological compatibility with the skin as well as their en-
vironmental friendliness. In which, saponins present
inGleditsia australis is an abundant source of rawma-
terials in nature. Because saponins have not been
commercialized, the research went from extracting
saponins and then using them to study the formula-
tion of COM.

MATERIALS ANDMETHODES
Materials
VCO is a product of Luong Quoi Coconut Co.,
LTD. Gleditsia australis fruits harvested in CuChi,
HoChiMinh city, Vietnam. Ethanol, acetone, n-
hexane, n-butanol, ethyl acetate to extract saponins
were purchased from China (Xilong, research
laboratory standard). Lecithin (powder, L-a-
phosphatidylcholine, HLB 4-7 according to supplier)
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was purchased from Lipoid (Germany). Non-ionic
surfactants, polyoxyethylene sorbitan monooleate
(Tween 80), sorbitan monooleate (Span 80) were
purchased from China (Xilong, research laboratory
standard). Distilled deionized water was used in all
experiments.

Methods

Extraction of saponins from Gleditsia aus-
tralis fruits
First, the medicinal herbs was broken down and the
extraction was done by soaking the dried plant mate-
rial in 70% ethanol with herbal:solvent ratio is 1:5 in 2
hours at room temperature and then at 80 oC by using
the temperatured water bath. The extraction was then
shaking with three time with ethyl acetate (extraction
: ethyl acetate 1 : 1 v : v) to remove non-polar impuri-
ties. Discard the ethyl acetate solution and the extrac-
tioin was then shaking with n-butanol. The n-butanol
fraction was collected and evaporated to obtain a total
saponins precipitate.

Determinationof the requiredHLBvalues for
VCO and the HLB of saponins
The required HLB and HLB values were determined
by monitoring the phase separation time of the emul-
sion using the mixture of surfactants with different
HLB values. The emulsion formulation used for the
tests consisted of 75% VCO, 5% water and 20% sur-
factants. Briefly, VCO, water and surfactant was
weighted into the glass tube with the quantity of 0.75
g, 0.5 g and 2 g respectively. The tube was closed with
plastic cap. This mixture were vortexed in five min-
utes. The most stable formultations was seledcted for
rHLB and HLB calcuation. With the formulation us-
ing tween 80 as surfactant, we can calculated the rHLB
of VCO. Based on this result, we calculated the HLB
of saponins. The rHLB / HLB value was calulated as
described in Tuba (2020) 8.

Preparation ofmicroemulsions
The ternary phase diagram that consisted of oil, water,
and surfactant/co-surfactant (S/Co-S) mixtures were
constructed usingwater titrationmethod as described
in Amol et al. (2021)9. The phase diagrams were
prepared with fixed weight ratio of surfactants/co-
surfactants (S/Co-S). This ratio was obtained based
on the principle that the HLB value of the surfac-
tant mixture was equal to the rHLB value of VCO.
In cases where this ratio fails to produce microemul-
sion, different S/Co-S ratios are investigated. For
each phase diagram, the weight of oil to surfactant or

surfactant/co-surfactant (S/Co-S) ratio were varied as
1:9, 2:8, 3:7, 4:6, 5:5, 6:4, 7:3, 8:2 and 9:1 (w/w) 10,11.
Based on this principle, the study of the formula is
carried out in three steps, including screening of sur-
factants, investigation of the ratio between oil phase
and mixture of surfactants and screening of the water
phase ratio in the microemulsion formula.

Evaluate some properties of finished mi-
croemulsion

Evaluation of some properties of finishedmicroemul-
sion including pH, relative density, centrifugal and
thermal stability, electrical conductivity and qualita-
tive by thin layer chromatography as described below.
pH: Glass electrode pH measurements (Mettler
Toledo S220K) have been carried out for our mi-
croemulsions formulation. The measurement was re-
peated three times.
Density of microemulsion was determined by using
the pycnometer.
The thermal stability ofmicroemulsionwas character-
ized by thermal cycle. Themicroemulsion was kept at
50 ◦C (in water bath) for 12 hours and then at 4 ◦C (in
refrigerator) for 12 hours and finally at room temper-
ature for 12 hours. The cycles were repeated at least 5
times.
The conductivity of the microemulsion was measured
directedly by conductivity meter (Mettler Toledo,
Electrode LE438)
Thin layer chromatographywas carried out onGF 254
pre-coated plate. 1 g of sample test or standard sample
(coconut oil) was dissolved in 10 mL of diethyl ether
and shaked well. The mobile phase was n-hexane:
ethyl acetate: glacial acetic acid (8: 2: 0.5). The peaks
were discovered by vanillin-sulfuric reagent.

Preliminarey inspection of product stability

Inspection of the product stability under the influence
of natural light and temperature (10, 30, 40 oC) after 3
months based on the specifications of description, pH
and electrical conductivity.

Preliminary study about skin irritancy test

Skin irritation test is conducted with three rabbits.
Test substance (0.5 g solid or 0.5 mL liquid) is applied
on the small area (10 cmx 15 cm), and then the treated
site is covered with a patch. Patch is removed and
then, signs of erythema and edema, and the responses
are scored at 1, 24, 48 and 72 hours. Erythema and
edema are scored with grades from 0 to 4 depending
on the severity12,13.
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Table 1: Questionnaire survey

Questionnaire (0-10 rating scale*)

1 The fondness for the smell of the product

2 Feeling of greasy after using the product

3 Excess amount of product remains on the skin after using the product

4 Soft feeling of skin after using the product

5 Skin irritancy

*: high score that means more possitive characteristic of product. The score was given by the sense of each volunteers.

Inspection of product efficiency
Inspection of product efficiency on 25 volunteers
based on questionnaire survey. The questionnaire
survey is presented in Table 1.

Assess self-preservation ability of mi-
croemulsion
Assess self-preservation ability of the product after
3 months of storage based on Vietnamese specified
standards in Circular No. 06/2011/TT-BYT.

RESULTS ANDDISCUSSION
Extract saponins from Gleditsia australis
fruits

Figure1: Saponins extracted fromGleditsiaaustralis
fruits

The extracted saponin is shown in Figure 1.
Extraction efficiency: 7.2%
Description: brown powder, causing sneezing.
Qualitative: The solids obtained are positive for the
Liebermann - Burchard reaction (purple ring), creat-
ing stable foam in water.

Determine the required HLB values for VCO
and the HLB of the saponins
The result of experimental rHLB of VCO is shown in
Table 2 and Figure 2.

Conclusion: Choose rHLB of VCO is 8, HLB of
saponins is 24.

Formulation of COM

Screening of surfactants
Mixture of surfactants including saponins and Span 80
The ability to create microemulsion with different
mixture of surfactants including saponins and span 80
is shown in Table 3.
The pseu-do diagram of microemulsion with mix-
utre of surfactants including saponins and span 80 is
shown in Figure 3.
Mixture of surfactants including saponins, Span 80 and
Tween 80 (HLB=8)

Figure 4: Phase diagram using a mixture of surfac-
tants has an HLB value of 8

The pseu-do diagram of microemulsion with mixutre
of surfactants including saponins, span 80, tween 80
is shown in Figure 4.
Mixture of surfactants including saponins and lecithin
The ability to create microemulsion with different
mixture of surfactants including saponins and lecithin
is shown in Table 4.
The pseu-do diagram of microemulsion with mixutre
of surfactants including saponins, lecithin is shown in
Figure 5.
The comparison between formulations using mix-
tures of different surfactants is shown in Table 5.
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Table 2: Survey results rHLB value of VCO

HLB 4.3 5 6 7 8 9 10 11 12 13 14 15

Phase sepa-
ration time
(minutes)

6 8 9 9 11 10 9 9 7 6 6 3

Figure 2: The chart shows the phase separation time of the coconut oil emulsion with hypothetical HLB values of
saponins

Table 3: Investigation of the formation of COMwith amixture of surfactants including saponins and Span 80

Saponins : Span 80 ≥ 3:100 2:100 1:100

Ability to create microemulsions - + +

(-): Cannot create microemulsions (+): Can create microemulsions

Figure 3: Phase diagram using a mixture of surfactants including saponins and Span 80 (Ratio between saponins
and Span 80, figure a is 2:100, figure b is 1:100)
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Table 4: Investigation of the formation of COMwith themixture of surfactants including saponins and lecithin

Saponins : Lecithin > 0.05:100 0.05:100

Ability to create microemulsion - +

(-): Cannot create microemulsion (+): create microemulsion

Table 5: Comparison between formulations usingmixtures of different surfactants

Mixture of surfactants Physical appearance Microemulsion forming
zones

Natural excipients

Saponins, Span 80 Translucent + -

Saponins, Span 80, Tween 80 Transparent +++ -

Saponins, Lecithin Transparent ++ +

Figure 5: Phase diagram using the mixture of sur-
factants including saponins and lecithin

Select the mixture of surfactants including saponins
and lecithin for further investigation as itmeets the re-
quirements of all-natural ingredients and a relatively
wide microemulsion forming zones.

Investigation of the ratio between oil phase
andmixture of surfactants
The investigation of the ratio between oil phase and
mixture of surfactants is shown in Table 6. Selected
the ratio of VCO and active substance mixture is 5:5
for further investigation because it contains the high-
est percentage of VCO and still meets the require-
ments of stability after the thermal cycle test.

Investigation of the water phase ratio in the
microemulsion formula
The investigation of the water phase ratio in thermal
stability is shown in Table 7.
The selected ratio of water in the formula is 3% be-
cause it contains the highest percentage of water and
still meets the requirements of stability after the ther-
mal cycle test. This formulation is shown in Figure 6.

Figure 6: Virgin coconut oil microemulsion

Evaluation of some properties of finished
microemulsion

The evaluation of some properties of finished mi-
croemulsion is presented in Table 8.

Inspection of product stability

The result of product stability is shown in Table 9.

Skin irritancy test

The result of skin irritancy test is shown in Table 10.

Examination of product efficiency

The result of the survey is shown in Figure 7. The mi-
croemulsion is far more acceptable than the VCO.
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Table 6: Investigation of the ratio between oil phase andmixture of surfactants

VCO :
S-CoS

9:1 8:2 7:3 6:4 5:5 4:6 3:7 2:8 1:9

Stability
after
thermal
cycles

- - - - + + + + +

Table 7: Investigation of the water phase ratio

Ingredients (%) Formula 1 Formula 2 Formula 3

VCO (%) 49 48.5 48

Water (%) 2 3 4

Saponins (%) 0.0233 0.0231 0.0229

Lecithin (%) 48.98 48.48 47.98

Stability after thermal cycles + + -

Table 8: Evaluation of some properties of finishedmicroemulsion

Properties Results

Description Microemulsion is transparent, yellow-brown color, ther-
modynamically stable, isotropic liquid

pH 6.047

Relative density 0.9733 g/ml

Stability Thermal cycles Microemulsion remains stable after 3 thermal cycles

Centrifugation Microemulsion remains stable after centrifuging at 3500
rpm

Electrical conductivity 0.6 µS/cm

Qualitative by thin layer chromatography The principal spot in the chromatogram obtained with
the test solution corresponds to the spot in the chro-
matogram obtained with the reference solution in the
colour, the size and the retardation factor (Rf = 0.37)

Table 9: Inspection of the influence of natural light and temperature

Properties Results

Description pH Electrical conductivity

Influence of natural light Transparent, homoge-
neous, yellow-brown
color

6.09± 0.07 0.6 (µS/cm)

Influence of temperature
(10, 30, 40 oC)

Transparent, homoge-
neous, yellow-brown
color

6.13± 0.11 0.6 (µS/cm)
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Table 10: Results of skin irritancy test

Rabbit
No.

Time

1 hour 24 hours 48 hours 72 hours

T R T R T R T R

ER E ER E ER E ER E ER E ER E ER E ER E

1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

3 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0

Average 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.33 0

T: Test solution (COM)
R: Reference solution (VCO)
ER: Skin erythema
E: Skin edema
Conclusion: COM is non-irritating

Figure 7: The chart shows the survey results on volunteers

Preliminary assessment of self-
preservation ability of microemulsion

The preliminary assessment of self-microbiological
preservation ability of microemulsion is shown in Ta-
ble 11.
Conclusion: COM meets the requirements of the
product for children under 3 years old.

CONCLUSION
In this study, we have successfully prepared Virgin co-
conut oil microemulsion using natural excipients in-
cluding virgin coconut oil, water and amixture of sur-
factants used as saponins and lecithin. The system
showed stability at 30 and 40◦C upon three-month
storage and the product is microbiologically stable af-
ter 3 months of storage without using preservatives.

The microemulsion with coconut oil has been pub-
lished elsewhere, however, this is the first time the co-
conut microemulsion was made with natural excipi-
ents. Although there is still many questions such as
microemulsion type, the scale up steps... this result
is the first step to reach to the national market and to
make value for our country’s product.
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Table 11: Results of the assessment of self-preservation ability of microemulsion

Specified standards in Circular No. 06/2011/TT-BYT Results

Types of microorganisms Products for children under 3
years old

Other products

Total AerobicMesophilicMicroorgan-
isms (Bacteria, Yeast and Molds)

≤ 500 CFU/g or CFU/ml ≤ 1000 CFU/g or
CFU/ml

< 10 CFU/g

P. aeruginosa Absent in 0.1 g or 0.1 ml test
sample

Absent in 0.1 g or 0.1ml
test sample

Not found

S. aureus Absent in 0.1 g or 0.1 ml test
sample

Absent in 0.1 g or 0.1ml
test sample

Not found

C. albicans Absent in per 0.1 g or 0.1 ml
test sample

Absent in 0.1 g or 0.1ml
test sample

Not found

Writing-original draft, Thi-Tuyet-Nhi Pham, Ngoc-
Quynh Le, Khoi-Nguyen Vo, Ngoc-Son Nguyen,
Xuan-Truong Le, Van-Thanh Tran.
Writing-review and editing, Ngoc-Quynh Le, Khoi-
Nguyen Vo, Ngoc-Son Nguyen, Xuan-Truong Le,
Van-Thanh Tran.
All authors have read and agreed to the published ver-
sion of the manuscript.

FUNDING
This research received no external funding.

REFERENCES
1. Mikel GJM, Black MM. Baharestani Donna Z. Bliss, Janice C.

Colwell Margaret Goldberg Karen L. Kennedy-Evans Susan Lo-
gan, Catherine R. Ratliff. Moisture-associated skin damage.
J Wound Ostomy Continence Nurs. 2011;38(3):233-41;PMID:
21490547. Available from: https://doi.org/10.1097/WON.
0b013e318215f798.

2. OikarinenA, Haapasaari KM, SutinenM, TasanenK. Themolec-
ular basis of glucocorticoid-induced skin atrophy: topical glu-
cocorticoid apparently decreases both collagen synthesis and
the corresponding collagenmRNA level in human skin in vivo.
Br J Dermatol. 1998Dec;139(6):1106-10;PMID: 9990383. Avail-
able from: https://doi.org/10.1046/j.1365-2133.1998.02646.x.

3. Lim YY, Lim TT, Tee JJ. Antioxidant properties of several tropi-
cal fruits: A comparative study. FoodChem. 2007;103(3):1003-
8;Available from: https://doi.org/10.1016/j.foodchem.2006.08.
038.

4. Winarsi H, Hernayanti PA. Virgin coconut oil (VCO) enriched
with Zn as immunostimulator for vaginal candidiasis patient.
Hayati J Biogr. 2008 Dec;15(4):135-9;Available from: https://
doi.org/10.4308/hjb.15.4.135.

5. Nevin KG, Rajamohan T. Effect of topical application of virgin
coconutoil on skin components andantioxidant statusduring
dermal wound healing in young rats. Skin Pharmacol Physiol.

2010;23(6):290-7;PMID: 20523108. Available from: https://doi.
org/10.1159/000313516.

6. Verallo-Rowell VM, Dillague KM, KristineMK, Syah-Tjundawan
BS. Novel antibacterial and emollient effects of coconut and
virgin olive oils in adult atopic dermatitis. Dermatitis. 2008
Nov-Dec;19(6):308-15;PMID: 19134433. Available from: https:
//doi.org/10.2310/6620.2008.08052.

7. Agero ALC, Verallo-Rowell VM. A randomized double-blind
controlled trial comparing extra virgin coconut oil with min-
eral oil as a moisturizer for mild tomoderate xerosis. Dermati-
tis. 2004 Sep;15(3):109-16;PMID: 15724344. Available from:
https://doi.org/10.2310/6620.2004.04006.

8. BuyuktimkinT.Water titration studiesonmicroemulsionswith
a nonionic surfactant derived from castor oil and a series of
polar oils. J Drug Deliv Sci Technol. 2020;56(A);Available from:
https://doi.org/10.1016/j.jddst.2020.101521.

9. Gore AJ, Bhagwat SS, Mhaskar S, Saxena S. Determination of
required HLB value and emulsifiers for the preparation of wa-
ter in coconut oil emulsions for application in food process in-
dustries. J Dispers Sci Technol. 2021:1-8;Available from: https:
//doi.org/10.1080/01932691.2021.2016438.

10. Ramli S, Norhman N, Zainuddin N. Ja’afar SM, Rahman IA. Na-
noemulsion based palm olein as vitamin E carrier. Malays J
Anal Sci. 2017;21(6):1399-408;Available from: https://doi.org/
10.17576/mjas-2017-2106-22.

11. Ramli S, Ja’afar SM, Sisak MAA, Zainuddin N, Rahman IA.
Formulation and physical characterization of microemulsions
based carboxymethyl cellulose as vitamin C carrier. Malays. J.
Analytical. Sci. 2015, 19(1): 275-283;.

12. Sekizawa J, Yasuhara K, Suyama Y, Yamanaka S, Tobe M,
Nishimura M. A simple method for screening assessment
of skin and eye irritation. J Toxicol Sci. 1994 Feb;19(1):25-
35;PMID: 8207760. Available from: https://doi.org/10.2131/jts.
19.25.

13. OECD guidelines for the testing of chemicals [inter-
net]. section 4; updated 2005. Test No. 404: acute
dermal irritation/corrosion OECD; [cited Jun 23 2021];
[about 1 screen];Available from: https://doi.org/10.1787/
9789264070622-en.

528

https://www.ncbi.nlm.nih.gov/pubmed/21490547
https://doi.org/10.1097/WON.0b013e318215f798
https://doi.org/10.1097/WON.0b013e318215f798
https://www.ncbi.nlm.nih.gov/pubmed/9990383
https://doi.org/10.1046/j.1365-2133.1998.02646.x
https://doi.org/10.1016/j.foodchem.2006.08.038
https://doi.org/10.1016/j.foodchem.2006.08.038
https://doi.org/10.4308/hjb.15.4.135
https://doi.org/10.4308/hjb.15.4.135
https://www.ncbi.nlm.nih.gov/pubmed/20523108
https://doi.org/10.1159/000313516
https://doi.org/10.1159/000313516
https://www.ncbi.nlm.nih.gov/pubmed/19134433
https://doi.org/10.2310/6620.2008.08052
https://doi.org/10.2310/6620.2008.08052
https://www.ncbi.nlm.nih.gov/pubmed/15724344
https://doi.org/10.2310/6620.2004.04006
https://doi.org/10.1016/j.jddst.2020.101521
https://doi.org/10.1080/01932691.2021.2016438
https://doi.org/10.1080/01932691.2021.2016438
https://doi.org/10.17576/mjas-2017-2106-22
https://doi.org/10.17576/mjas-2017-2106-22
https://www.ncbi.nlm.nih.gov/pubmed/8207760
https://doi.org/10.2131/jts.19.25
https://doi.org/10.2131/jts.19.25
https://doi.org/10.1787/9789264070622-en
https://doi.org/10.1787/9789264070622-en


Tạp chí Phát triển Khoa học và Công nghệ - Khoa học Sức khỏe 2023, 3(2):521-529

Open Access Full Text Article Bài nghiên cứu

1Khoa Dược, Đại học Y Dược thành phố
Hồ Chí Minh, Việt Nam
2Khoa Dược, Đại học Quốc tế Hồng
Bàng, Việt Nam

Correspondence

Trần Văn Thành, Khoa Dược, Đại học Y 
Dược thành phố Hồ Chí Minh, Việt Nam

Email: tranvanthanh@ump.edu.vn

History
• Received: 31-8-2022 
• Accepted: 06-01-2023 
• Published: 15-2-2023

DOI : https://doi.org/10.32508/stdjhs.v3i2.521 

Copyright

© VNUHCM Press. This is an open-
access article distributed under the 
terms of the Creative Commons 
Attribution 4.0 International license.

Nghiên cứu điều chế vi nhũ tương chứa dầu dừa với thành phần
hoàn toàn tự nhiên

Phạm Thị Tuyết Nhi1, Lê Ngọc Quỳnh1, Võ Khôi Nguyên2, Nguyễn Ngọc Sơn1, Lê Xuân Trường1,
Trần Văn Thành1,*

Use your smartphone to scan this
QR code and download this article

ABSTRACT
Tổng quan: Dầu dừa nguyên chất (Cocos nucifera (L.)) (VCO) đang được các nhà nghiên cứu quan
tâm bởi các hoạt tính sinh học. Tuy nhiên, thoa VCO trực tiếp lên da thường để lại cảm giác nhờn
rít khó chịu, bít lỗ chân lông và khó rửa sạch. Dầu dừa dạng vi nhũ tương là một lựa chọn tốt hơn vì
nó có thể làm tăng sinh khả dụng cũng như tiện lợi cho người sử dụng. Hơn nữa, nghiên cứu này
hướng đến việc sử dụng các thành phần tự nhiên, an toàn cho da và thân thiện với môi trường.
Phương pháp: Nghiên cứu bắt đầu từ việc chiết xuất saponin từ Gleditsia australis bằng cách sử
dụng ethanol và nước làm dung môi chiết xuất. Các saponin chiết xuất được đặc trưng bởi các
phản ứng hóa học. Sau đó, chúng tôi kết hợp saponin và một số chất hoạt động bề mặt khác để
khảo sát khả năng hình thành vi nhũ tương.
Kết quả: Chúng tôi đã chiết được saponin với hiệu suất 7,2%. Kết quả cho thấy vi nhũ tương được
hình thành khi sử dụng hỗn hợp chất hoạt động bề mặt gồm saponin và lecithin (tỷ lệ 0,05:100
w:w) trong công thức với tỷ lệ pha nước, pha dầu, chất hoạt động bề mặt lần lượt là 3%, 48,5%,
48,5 %. Vi nhũ tương đạt yêu cầu về kiểm soát chất lượng và sản phẩm ổn định vi sinh sau 3 tháng
bảo quản mà không sử dụng chất bảo quản.
Kết luận: Trong nghiên cứu này, chúng tôi đã bào chế thành công vi nhũ tương dầu dừa nguyên
chất sử dụng tá dược thiên nhiên là dầu dừa nguyên chất, nước và hỗn hợp các chất hoạt động
bề mặt sử dụng là saponin và lecithin. Hệ thống cho thấy sự ổn định ở 30 và 40◦C sau 3 tháng bảo
quản và sản phẩm ổn định về mặt vi sinh sau 3 tháng bảo quảnmà không sử dụng chất bảo quản.
Key words: Dầu dừa nguyên chất, Gleditsia australis, saponin, vi nhũ tương
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