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ABSTRACT  

 

Cassia alata L. leaf extract was used to develop an antifungal ointment with two (2) 

different formulations namely; Simple ointment and Emulsifying ointment using Jatropha 

curcas L. seed oil as base. Using experimental methods, it was found out that the processed 

ointment whether simple or emulsifying are both opaque green in color, has a slightly basic 

pH range of 7.16 to 7.26, a density of 1.11 g/mL water and a strong odor characteristics. In 

vitro antifungal assay established that Cassia alata ointment whether simple or emulsifying 

has antifungal effect against common fungi. Stability tests concluded that the processed 

ointments have stable characteristics in normal conditions, but slightly changes when exposed 

to higher temperatures other than normal temperatures, especially its pH, and weight. It is 

hereby recommended that Jatropha curcas seed oil extract can be used to manufacture 

cosmetic products. 
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INTRODUCTION  

 

Ointments are fatty preparations of a softer consistency than waxes. They are often used 

as skin conditioners and as means of treating skin conditions such as acne, ringworms and 

athlete’s foot. Other kinds of ointments have antiseptic properties that hasten wound healing 

activity. 

Many sorts of fungicidal and antiseptic ointments and peripheral drugs have gone out of 

the market today. But also, many of these cosmetics do not pass quality assurance and 

laboratory tests and are mostly synthetically manufactured which pose threats to human 

health. It is very popular today that some government organizations confiscate these cheap 

drugs that did not pass quality tests or shall we say “sub-standard drugs” which instead of 

treating, these drugs will only worsen diseases and further add more complications to your 

skin. 

 Cassia alata Linn. Or Akapulko in Filipino language, or suntinghere in Eastern 

Samar is a very popular plant known for its fungicidal property. According to folks and to 

what the researcher know is that the leaves of the plant is heated and brushed into the area 

affected by ringworm and other skin diseases.  

According to Tan, R. (2001), the leaves or sap of the Cassia alata L. is used to treat 

fungal infections such as ringworm. They contain a fungicide, chrysophanic acid. The 

effectiveness of this plant against skin diseases is confirmed by modern scientific 

studies.Other chemicals contained in the plant include saponin which acts as a laxative and 

expels intestinal parasites. Moreover, in Africa, the boiled leaves are used to treat high-blood 

pressure. In South America, besides skin diseases, it is also used to treat a wide range of 

ailments from stomach problems, fever, asthma to snake bite and venereal diseases such as 

syphilis and gonorrhoea. 

According to the website www.aumkiipure.com (2009), because of its high 

saponification, the oil of the Jatropha seed is used to make soap in some parts of the world 

Also, the juice of the leaf is used for piles as an external application. 

This gives idea to the researcher to make and develop a naturally composed ointment 

using the fungicidal potential of Cassia alata L. and combining it with the Jatrophacurcas L. 

(Tuba-tuba) seed oil as ointment base to give a new product that is all natural, safe and 

inexpensive, and further extend the many uses of the oil of tuba-tuba, not just a common 

biodiesel, but as a new constituent variety for cosmetic manufacture.  

 

OBJECTIVES OF THE STUDY 

 

This study was conducted to develop a fungicidal ointment from Cassia alata L. leaf 

extracts using Jatropha curcas L. seed oil as base. More specifically, this study tried to: 

 

http://www.aumkiipure.com/
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1. determine the physical properties of the processed ointment in terms of: 

 

a. color 

b. density 

c. odor 

d. pH 

 

2. determine the fungicidal properties of the processed ointment using in vitro method. 

3. determine the shelf life of the processed ointment using: 

 

a. Accelerated Stability Test 

b. Real Time Stability Test 

 

4. determine the significant difference in the fungicidal property between the Cassia alata 

L. ointment with that of the commercial ointments. 

 

MATERIALS AND METHODS  

 
Research Design 

 

This study was an experimental type of research. The processing the ointment used 

standard procedures. After the preparation of the said ointment, the product was subjected to 

characterization of its color, odor, pH and density to determine its physical properties and 

compare it to standard physical characteristics of commercially available ointments. In 

determining the shelf life of the processed ointment, the accelerated and real time stability tests 

were used at different temperatures and environment. These two tests were to take time to 

document the shelf life of the processed ointment.  

In determining the fungicidal property of the produced ointment, the common yeast 

species was used in each in vitro test. Culture dish assay was used in fungicidal test. This test 

was triplicated for thorough and accurate description of final results with detailed standard 

operating procedures for in vitro methods of antifungal assay. 

All results in the in vitro method were statistically computed to determine significant 

differences in the fungicidal activity of the processed ointment with the standard positive 

control which is a commercial ointment. Yeast samples were bought at from Bakeshops in the 

vicinity of Catarman, N. Samar. 

. 

 
Locale of the Study 

 

This study was conducted at the College of Science, University of Eastern Philippines, 

Catarman, Northern Samar. Plant samples of akapulko leaves and tuba-tuba seeds were 

gathered from San Julian, Eastern Samar and University Town, Catarman, Northern Samar. 

Preparation and development of the ointment was also conducted at the Chemistry Laboratory 

of the College of Science, University of Eastern Philippines, Catarman, Northern Samar. 
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Furthermore, physical characterization, shelf life determination, fungicidal property 

determination of the processed ointment was also conducted at the same university. 

 
Data Collections Procedure 

 

Collection of Plant Materials 

 

A total of 1 kilo of mature leaves of Cassia alata L. and another 1 kilo of Jatropha 

curcas L. fruits were gathered from San Julian, Eastern Samar and University Town, Catarman, 

Northern Samar. Once collected, these plant materials were brought to the College of Science, 

UEP for extraction of seed oil and leaves extracts. 

 

Extraction of Cassia alata L. leaves 

 

The leaves of the akapulko plant were carefully washed with tap water and rinsed with 

distilled water. After rinsing, it was chopped to the smallest pieces possible. The chopped plant 

part samples were then soaked with methanol. The extraction of the leaves was done with a 

1:10 ratio which means that for every 1 g of leaves of akapulko, 10 mL of methanol were added 

and soaked for 1 day with constant agitation. The extract was then collected in a conical flask 

and the same was repeated thrice to attain maximum extraction.  Then the solvent was 

condensed to concentrate the extract obtained using distillation process.  

 

Extraction of Jatropha curcas L. seed Oil  

 

The fruits of the tuba-tuba plant was washed with tap water and rinsed with distilled water 

to get rid of dirt. After washing, the fruits were sliced to take out the seeds. The seeds were then 

collected and macerated in a mortar and pestle to a coarse consistency. After maceration, the 

seeds were put in a mechanical squeezer to maximize extraction of the seed oil. Seedcake was 

discarded properly. The extract was then leaved for 1 week to separate the oil and water 

compounds present in the seeds. After the period, the oil at the top of the mixture was collected 

and used for producing an antifungal ointment. 

 

Preparation of the Ointment  

 

The process for making the Cassia alata ointment followed the procedure below from the 

book of the British Pharmacopoeia Majesty's Stationery Office: London, 1993. 

 

 Two topical ointment bases of varying degrees of aqueous/anhydrous character (Table 1), 

namely: simple ointment (Formulation 1) and emulsifying ointment (Formulation 2) were 

prepared by fusion method. In this method the constituents of the base were placed together in 

a melting pan and allowed to melt together at 70°C. After melting, the ingredients were stirred 

gently maintaining temperature of 70°C for about 5 minutes and then cooled with continuous 

stirring. Formulation of ointment was done by incorporating 10 g of the semisolid extract of 

Cassia alata L. into the various bases having a 10% w/w of Cassia alata extract. The prepared 

herbal ointment was put in ointment jars, labeled and then stored at room temperature pending 

forphysical and shelf evaluation. 
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Table 1.Preparation of medicated formulations with methanolic extract of Cassia alata L. 

Formulations Ingredients Concentration (%w/w) 

Formulation 1 

Cassia alata L. leaf Extract 

Wool fat 

Cetostearyl alcohol 

Hard paraffin 

Tuba-tuba seed oil 

10 

5 

5 

5 

85 

Formulation 2 

Cassia alata L. leaf Extract 

Liquid paraffin 

Emulsifying wax 

Tuba-tuba seed oil 

10 

20 

30 

50 

 

Physical Examination of the Ointment  

The respondents for Color and Odor determinations were random faculty and staff 

coming from the College of Science, University of Eastern Philippines, Catarman, N. Samar.  

 

Color Determination 

The processed ointment was put into a Petri dish and it was assessed by five evaluators to 

determine the color of the product using their sense of sight. The perceived color of the 

evaluators was recorded. 

 

Density Determination 

The density of the processed ointment was determined by weighing 2 mL of the 

ointment. Then, the mass was recorded and computed using the density formula: 

 

        
    

      
 The procedure was repeated thrice and the mean was computed. 

 

Odor Determination  

 

The processed ointment was put into a Petri dish and it was assessed by five evaluators to 

determine the odor of the product using their olfactory sense. The perceived odor of the 

evaluators was recorded. 

 

pH Determination  

The processed ointment was subjected to pH determination. 1 g of the ointment was 

diluted with 10 mL of pH 7 of distilled water. Then, a pH meter was dipped into the 

heterogeneous mixture and the pH record of the meter was recorded.  The procedure was 

repeated thrice. 

 

Fungicidal Assay 

 

This assay used bacteriostatic method of determining fungicidal property of the processed 

ointment. Standard Method for the assay was copied from the Sabouraud Agar for Fungal 

Growth Protocols published by Hare, J. of the American Society for Microbiology (2014). 
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Sabouraud agar was purchased from the Chemistry Laboratory of the College of Science, 

University of Eastern Philippines, Catarman, N. Samar. 

 

 This was a per liter of medium containing 10 g of peptone, 40 g Glucose, and 15 g 

Sabouraud Agar. In an Erlemeyer flask, all ingredients were combined in 900 ml of deionized 

water. Then, the pH of the solution was adjusted to 5.6 with hydrochloric acid and then 

adjusted to final volume of 1 liter. After the process, the solution was autoclaved for 20 minutes 

at 121°C, 15 lb/in
2
 and cooled to ~45 to 50°C. Lastly, it was poured into Petri dishes or tubes 

for slants. Upon pouring, Sabouraud agar plates were inoculated by streaking. After streaking, 

watman paper disks were impregnated with the processed ointment and it was put into the 

center of the culture dish. Finally, the yeasts with the paper disk was incubated at 28 to 30°C or 

37°C if suspected of being dimorphic fungi for a total period of 2 days. Indeed, the incubation 

time required to acquire fungal growth is one diagnostic indicator used to identify or confirm 

fungal species.  

 

Shelf Life Determination  

 

Shelf life determination of the processed ointment was done using 2 standard procedures 

taken from CTFA and Colipa (2004). The first test was the Real Time Stability Test while the 

second test was the Accelerated Stability Test.  

 

Real Time Stability Test 

 

In this test, the processed ointment was subjected to normal conditions and environments 

for a period of 6 months. After the period, the color, odor, pH and weight was observed before 

and after the stability test to determine if there were changes on the said parameters. The color 

and odor was assessed by five evaluators while the pH and weight change were experimentally 

tested in replications. 

 

Accelerated Stability Test 

 

In this test, the processed ointment was subjected to controlled conditions and 

environments. The processed ointment was put in an oven at controlled temperatures. The test 

was performed at 37°C, 40°C or 45°C during 1, 2 and 3 months respectively. After the period, 

the same parameters were observed before and after the accelerated stability test to determine if 

there were changes on the said parameters. The color and odor were assessed by five evaluators 

while the pH, and weight change were experimentally tested in replications. 

 

Statistical Treatment of Data 

 

The zone of inhibition was used in determined significant difference between the 

commercial ointment and the processed ointment by using the Mean and One-way ANOVA 

(Analysis of Variance) at .05 level of significance. Scheffe’s test was used to determine where 

the significant difference was located. Parameters of the processed ointment were statistically 

treated using Mean to determine differences in the said factors before and after stability tests. A 
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commercial formulation of Ketokonazole, Clobestasol Propionate was used as Positive Control 

while water was used as Negative Control. 

 

RESULTS AND DISCUSSION 

 

After experimental conducts, the following results were obtained after producing an 

ointment with Jatropha curcas L. oil and Cassia alata L. extract. 

 

Physical Properties 

 

Table 1.Color Determination of the Processed Ointments 

Respondents Formulation 1 Formulation 2 

Respondent 1 Opaque Green Opaque Green 

Respondent 2 Opaque Green Opaque Green 

Respondent 3 Opaque Green Opaque Green 

Respondent 4 Opaque Green Opaque Green 

Respondent 5 Opaque Green Opaque Green 

 

 All the respondents agreed that the color of the ointment whether simple or emulsifying 

ointments were opaque green which is significantly correct due to the presence of Cassia alata 

L. leaf extracts which is in line with the statement from Maliba Pharmacy College that the 

standard color of ointments should be opaque. Without the leaf extracts, the color of the raw 

ointments are light to opaque brown due to the brownish raw oil of the Jatropha curcas seeds. 

 

Table 2.Density Determination of the Processed Ointments 

Trials Density of the Simple Ointment Density of the Emulsifying Ointment 

Trial 1 1.11 g/mL 1.10 g/mL 

Trial 2 1.13 g/mL 1.11 g/mL 

Trial 3 1.12 g/mL 1.12 g/mL 

Mean 1.11 g/mL 1.11 g/mL 

 The density of the two processed ointments has an average of 1.11 g/mL which indicates 

that both of the processed ointments are slightly denser than water. These also indicate that 

both the simple and emulsifying ointments have the same density. 

 

Table 3.Odor Determination of the Processed Ointments 

Respondents Odor of the Simple Ointment Odor of the Emulsifying Ointment 

Respondent 1 Sweet leafy odor Dried leaf odor 

Respondent 2 Sweet dried leaf odor Strong distinct odor 

Respondent 3 Dried leaf odor Dried leaf odor 

Respondent 4 Strong distinct odor Dried leaf odor 

Respondent 5 Strong odor Dried leaf odor 

 

 A varying odor was recorded to the two processed ointments according to the 

respondents stating that the odor varies from sweet leafy distinct odor, to a strong distinct odor 

of the simple ointment. Whereas according to the respondents, the emulsifying ointment smells 

like a dried leaf, one respondent implied a strong distinct odor of the said ointment. This result 
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is noteworthyfor being a natural product considering that most of the commercial ointments 

nowadays are mostly sweet smelling due to the addition of odor-enhancing substances and 

scent additives. 

 

Table 4.pH Determination of the Processed Ointments 

Trials pH of the Simple Ointment pH of the Emulsifying Ointment 

Trial 1 7.2 7.2 

Trial 2 7.3 7.1 

Trial 3 7.3 7.2 

Average pH 7.26 7.16 

 

 Average pH of the simple ointment was 7.26 while emulsifying ointment was 7.16 with a 

0.10 interval which indicates that the processed simple and emulsifying ointment containing J. 

curcas L. seed oil and C. alata L. leaf extract are both slightly basic. This shows that the 

processed ointments can be used for topical application because of its almost-neutral property 

in terms of pH. This result is slightly off the standard pH for it should be in the range of 5.6–6.9 

for the ointments which lies within the normal pH range of the skin (Amgad, et al., 2015). 

 

Fungicidal Assay 

 

Using bacteriostatics method, the fungicidal capacity of the simple and emulsifying 

ointment were determined for the period of 24 hours. The following results were obtained:  

 

Table 5.Fungicidal Result of the Processed Ointment 

Ointments Trial 1 (mm) Trial 2 (mm) Trial 3 (mm) 
Ave. Zone of 

Inhibition (mm) 

Simple 

Ointment 
50 40 40 43.33 

Emulsifying 

Ointment 
60 50 20 43.33 

Positive 

Control  
70 70 80 73.33 

Negative 

Control 
0 0 0 0 

 

It can be viewed from the table above that that the simple and emulsifying ointment 

showed the same average zone of inhibition of 43.33. According to Lalitha, M.K. (2004), a 

media will provide essentially clear, distinct zones of inhibition of 20 mm (2 cm) or greater in 

diameter. Unsatisfactory media will produce no zone of inhibition, growth within the zone, or a 

zone less than 20 mm. moreover, this result is backed by the statement of Ewansiha, J. (2016) 

which states that less than or equal to 15 mm is considered resistant, 16 to 20 mm is 

intermediate and 21 above is susceptible. Plant extract should be given an IZD of at least 14 

mm to 15 mm to have a promising value. This indicate that the standard accepted zone of 

inhibition for antifungal and antimicrobial assay is20 mm or equivalent 2 cm which is in 

similarity to the study of Alalor et al. (2012), stating that Cassia alata has antibacterial activity 

and also has high potential as antibacterial agent when formulated as ointment for topical use 
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and could therefore explain the successes claimed in the folk use of the plant in the treatment of 

common skin conditions. 

 

Real Time Stability Test 

 

The following results were obtained for the Real Time Stability for the 6 months of 

normal condition exposures (from October 2015 to March 2016) of the processed ointment 

using tuba-tuba oil as medium and akapulko leaf extract as antifungal ingredient. The most 

common data were generally used for determining variation between Color and Odor on all 

Stability Tests. 

 

Color 

 

Table 6.Color after Real Time Stability Test 

Respondents 
Formulation 1 Formulation 2 

Before After Before After 

Respondent 1 
Opaque 

Green 
Brownish Green Green Brownish Green 

Respondent 2 
Opaque 

Green 
Brownish Green Green Brownish Green 

Respondent 3 
Opaque 

Green 
Brownish Green Green Brownish Green 

Respondent 4 
Opaque 

Green 
Brownish Green Green Brownish Green 

Respondent 5 
Opaque 

Green 
Brownish Green Green Brownish Green 

 

 

Odor 

 

Table 7.Odor after Real Time Stability Test 

Respondents 
Formulation 1 Formulation 2 

Before After Before After 

Respondent 1 
Sweet dried leaf 

odor 

Dried leaf 

odor 

Dried leaf 

odor 

Dried leaf 

odor 

Respondent 2 
Sweet dried leaf 

odor 

Dried leaf 

odor 

Dried leaf 

odor 

Dried leaf 

odor 

Respondent 3 
Sweet dried leaf 

odor 

Dried leaf 

odor 

Dried leaf 

odor 

Dried leaf 

odor 

Respondent 4 
Sweet dried leaf 

odor 

Dried leaf 

odor 

Dried leaf 

odor 

Dried leaf 

odor 

Respondent 5 
Sweet dried leaf 

odor 

Dried leaf 

odor 

Dried leaf 

odor 

Dried leaf 

odor 

 

pH 
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Table 8.pH after Real Time Stability Test 

Trials 
Formulation 1 Formulation 2 

Before After Before After 

T1 7.2 7.0 7.2 7.2 

T2 7.3 7.1 7.1 7.0 

T3 7.3 7.1 7.2 7.0 

Ave. pH 7.26 7.06 7.16 7.06 

 

Weight Change 

Table 9.Weight Variation after Real Time Stability Test 

Trials 
Formulation 1 Formulation 2 

Before (g) After (g) Before (g) After (g) 

T1 3 3 3 3 

T2 3 2.9 3 3 

T3 3 3 3 2.7 

Ave. Weight 3 2.96 3 2.9 

  

 Viewing from the preceding tables, it resulted that after 6 months of normal condition 

exposure, a slight change in weight and pH was observed on both Formulation 1 (Simple) and 

Formulation 2 (Emulsifying). Also, there was an observed change in color from opaque green 

to brownish green (still opaque), which may be due to air, dust and humidity exposure that 

made slight reaction to the color but the odor remained the same implying that the odor of the 

product is not affected even when subjected to room conditions. 

 

Accelerated Stability Test 

 

1 Month at 37
O

C 

 

 During month 1 of exposure at 37
O
C, the two processed ointments resulted in the 

following data: 

 

Color 

Table 10.Color after Accelerated Stability Test 

Respondents 
Formulation 1 Formulation 2 

Before After Before After 

Respondent 1 Opaque Green 
Brownish 

Green 
Opaque Green 

Brownish 

Green 

Respondent 2 Opaque Green 
Brownish 

Green 
Opaque Green 

Brownish 

Green 

Respondent 3 Opaque Green 
Brownish 

Green 
Opaque Green 

Brownish 

Green 

Respondent 4 Opaque Green 
Brownish 

Green 
Opaque Green 

Brownish 

Green 

Respondent 5 Opaque Green 
Brownish 

Green 
Opaque Green 

Brownish 

Green 
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Odor 

 

Table 11.Odor after Accelerated Stability Test 

Respondents 
Formulation 1 Formulation 2 

Before After Before After 

Respondent 1 
Sweet dried leaf 

odor 

Dried leaf 

odor 

Dried leaf 

odor 

Dried leaf 

odor 

Respondent 2 
Sweet dried leaf 

odor 

Dried leaf 

odor 

Dried leaf 

odor 

Dried leaf 

odor 

Respondent 3 
Sweet dried leaf 

odor 

Dried leaf 

odor 

Dried leaf 

odor 

Dried leaf 

odor 

Respondent 4 
Sweet dried leaf 

odor 

Dried leaf 

odor 

Dried leaf 

odor 

Dried leaf 

odor 

Respondent 5 
Sweet dried leaf 

odor 

Dried leaf 

odor 

Dried leaf 

odor 

Dried leaf 

odor 

 

pH 

 

Table 12.pH after Accelerated Stability Test 

Trials 
Formulation 1 Formulation 2 

Before After Before After 

T1 7.2 7.0 7.2 7.1 

T2 7.3 7.0 7.1 7.1 

T3 7.3 7.0 7.2 7.0 

Ave. pH 7.26 7.0 7.16 7.06 

 

Weight Change 

 

Table 13.Weight Variation after Accelerated Stability Test 

Trials 
Formulation 1 Formulation 2 

Before (g) After  (g) Before (g) After (g) 

T1 3 2.9 3 2.9 

T2 3 2.8 3 2.7 

T3 3 2.9 3 2.8 

Ave. Weight 3 2.86 3 2.8 

 

 It can be seen from the previous tables that when the simple and emulsifying ointments 

were subjected to higher than normal temperatures for 1 month, a change in color, pH and 

weight was noticed. The color changed from the conventional opaque green to brownish green, 

similar to the result from the Real Time Stability Test, implying that heat significantly affects 

the color of the product. A slight change in pH and weight was also observed after a month of 

exposure to 37
O
C wherein the pH changed from slightly basic to normal pH, but the odor of the 

product remains implying that scent is not affected by higher temperature environments. 
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2 Months at 40
O

C 

 

 During 2 months of exposure at 40
O
C, the two processed ointments resulted in the 

following data: 

 

Color 

 

Table 14.Color after Accelerated Stability Test 

Respondents 
Formulation 1 Formulation 2 

Before After Before After 

Respondent 1 Opaque Green 
Brownish 

Green 
Opaque Green 

Brownish 

Green 

Respondent 2 Opaque Green 
Brownish 

Green 
Opaque Green 

Brownish 

Green 

Respondent 3 Opaque Green 
Brownish 

Green 
Opaque Green 

Brownish 

Green 

Respondent 4 Opaque Green 
Brownish 

Green 
Opaque Green 

Brownish 

Green 

Respondent 5 Opaque Green 
Brownish 

Green 
Opaque Green 

Brownish 

Green 

 

Odor 

Table 15.Odor after Accelerated Stability Test 

Respondents 
Formulation 1 Formulation 2 

Before After Before After 

Respondent 1 
Sweet dried leaf 

odor 

Dried leaf 

odor 

Dried leaf 

odor 

Dried leaf 

odor 

Respondent 2 
Sweet dried leaf 

odor 

Dried leaf 

odor 

Dried leaf 

odor 

Dried leaf 

odor 

Respondent 3 
Sweet dried leaf 

odor 

Dried leaf 

odor 

Dried leaf 

odor 

Dried leaf 

odor 

Respondent 4 
Sweet dried leaf 

odor 

Dried leaf 

odor 

Dried leaf 

odor 

Dried leaf 

odor 

Respondent 5 
Sweet dried leaf 

odor 

Dried leaf 

odor 

Dried leaf 

odor 

Dried leaf 

odor 

 

pH 

 

Table 16.pH after Accelerated Stability Test 

Trials 
Formulation 1 Formulation 2 

Before After Before After 

T1 7.2 7.0 7.2 7.0 

T2 7.3 7.0 7.1 7.0 

T3 7.3 7.1 7.2 7.0 

Ave. pH 7.26 7.03 7.16 7.0 
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Weight Change 

 

Table 17.Weight Variation after Accelerated Stability Test 

Trials 
Formulation 1 Formulation 2 

Before (g) After  (g) Before (g) After (g) 

T1 3 2.8 3 2.8 

T2 3 2.8 3 2.8 

T3 3 2.7 3 2.9 

Ave. Weight 3 2.76 3 2.83 

  

 During 2 months of exposure at 40
O
C, the two processed ointments were observed and 

the results were revealed from the earlier tables wherein there is also an observed change in the 

following parameter: color, pH and weight of the product. As from earlier results for 1 month 

exposure at 37
O
C, the same result was gathered wherein the color of both simple and 

emulsifying ointments were changed from opaque green to brownish green. The pH was 

slightly changed by the heat exposure which examined an average drop in pH from 7.26 -7.13 

and 7.16-7.0 implying. The weight of the products was also slightly altered with an average 

drop of 0.2 g. However, the odor of the two ointments were not changed and still remained 

dried leaf odor implying that higher temperatures do not affect the aroma of the products. 

 

3 Months at 45
O

C 

 

 During 3 months of exposure at 45
O
C, the two processed ointments resulted in the 

following data: 

 

Color 

 

Table 18.Color after Accelerated Stability Test 

Respondents 
Formulation 1 Formulation 2 

Before After Before After 

Respondent 1 Opaque Green 
Brownish 

Green 
Opaque Green 

Brownish 

Green 

Respondent 2 Opaque Green 
Brownish 

Green 
Opaque Green 

Brownish 

Green 

Respondent 3 Opaque Green 
Brownish 

Green 
Opaque Green 

Brownish 

Green 

Respondent 4 Opaque Green 
Brownish 

Green 
Opaque Green 

Brownish 

Green 

Respondent 5 Opaque Green 
Brownish 

Green 
Opaque Green 

Brownish 

Green 

 

Odor 
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Table 19.Odor after Accelerated Stability Test 

Respondents 
Formulation 1 Formulation 2 

Before After Before After 

Respondent 1 
Sweet dried leaf 

odor 

Dried leaf 

odor 

Dried leaf 

odor 

Dried leaf 

odor 

Respondent 2 
Sweet dried leaf 

odor 

Dried leaf 

odor 

Dried leaf 

odor 

Dried leaf 

odor 

Respondent 3 
Sweet dried leaf 

odor 

Dried leaf 

odor 

Dried leaf 

odor 

Dried leaf 

odor 

Respondent 4 
Sweet dried leaf 

odor 

Dried leaf 

odor 

Dried leaf 

odor 

Dried leaf 

odor 

Respondent 5 
Sweet dried leaf 

odor 

Dried leaf 

odor 

Dried leaf 

odor 

Dried leaf 

odor 

 

pH 

 

Table 20.pH after Accelerated Stability Test 

Trials 
Formulation 1 Formulation 2 

Before After Before After 

T1 7.2 6.9 7.2 6.9 

T2 7.3 7.0 7.1 6.9 

T3 7.3 7.0 7.2 6.9 

Ave. pH 7.26 6.96 7.16 6.9 

Weight Change 

 

Table 21.Weight Variation after Accelerated Stability Test 

Trials 
Formulation 1 Formulation 2 

Before (g) After  (g) Before (g) After (g) 

T1 3 2.7 3 2.8 

T2 3 2.7 3 2.8 

T3 3 2.8 3 2.8 

Ave. Weight 3 2.73 3 2.8 

 

 After 3 months of exposure to 45
O
C of heat, the results were recorded as in the tables 

above; also, there was a change in color from the common opaque green to the usual brownish 

green. The pH of the products was also slightly changed with an average drop of 0.2 from 

slightly basic (7.26) to slightly acidic (6.9). The weight was also slightly changed with an 

average drop of 0.2 g implying that heat and temperature changes also weaken the color, pH 

and weight of the products. But as recorded, the scent of the product remained that same. 

 

 Results of the Real Time Stability Test and Accelerated Time Stability Test implies that 

the most commonly affected parameters of the processed ointments are color, pH and its 

weight, whilst the odor is not affected by heat and time exposure. According to Romanowski, 

P. (2016), the underlying assumption in stability testing is that increasing storage temperature 

speeds up any aging reactions that will occur. A handy rule of thumb is that a sample stored at 

45
O
C for 8 weeks is equivalent to one that is stored at room temperature for one year. This isn’t 
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an exact predictor, but is good enough for the purposes of cosmetic products. The researchers’ 

assumption on stability tests was that 1 month of exposure at 37
O
C is equivalent to 1 year of 

normal condition exposures. 2 months at 40
O
C is similar to 2 years of normal condition 

exposure and 3 months at 45
O
C exposure is equivalent to 3 years in normal conditions. All 

results herein observed entail that just like any other topical cosmetics and drugs, the processed 

ointments deteriorate as time sets off because of its organic constituents and ingredients.  

 

Statistical Treatment of Data 

 

 Using One-way ANOVA (Analysis of Variance)at 0.05 level of significance, the 

following results were obtained to determine the significant difference between the Simple 

ointment, Emulsifying ointment, Positive control and Negative control based on its antifungal 

property against common yeast. 

 

Table 22. ANOVA Table 

Sources of 

Variation 

Degrees of 

Freedom 

(df) 

Sum of 

Squares 

Mean of 

Squares 

F – value 

Computed Tabular 

Between 

Groups K-1 
3 81.9 27.3 21.67 4.07* 

Within 

Groups 

(N-1) – (K-

1) 

8 10.1 1.26   

Total 11 92    
*Appendix J: Critical Value of the F-DistributionBroto, A.S. (2003). “Statistics Made Simple”. 2nd Edition, Cover Design, Sampaloc, Manila  

  

Since the F – computed value of 21.67 is greater than the F-tabular value of 4.07 at 0.05 

level of significance with 3 and8 degrees of freedom, this means that there is a significant 

difference in the antifungal activity of the Simple ointment, Emulsifying ointment, Positive 

control and Negative control. 

 

 The Scheffe’s test located where the significant difference lies, the following table shows 

the results: 

Between Treatments F’ 
(F.05) (K-1) 

(4.07) (3) 
Interpretation 

SO vs EO 0 12.21 Not Significant 

SO vs PC 8.49 12.21 Not Significant 

SO vs NC 17.69 12.21 Significant 

EO vs PC 8.49 12.21 Not Significant 

EO vs NC 17.69 12.21 Significant 

PC vs NC 50.69 12.21 Significant 

 

 It can be viewed from the Scheffe’s test that there is no significant difference in terms of 

antifungal property between the Simple Ointment (SO) and the Emulsifying Ointment (EO), 

also, it can be further seen that there is no significant difference in the same manner between 
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the Simple Ointment (SO) and Positive Control (PC); Emulsifying Ointment (EO) and Positive 

Control (PC); but, there are significant differences between the Negative control (NC) and the 

Simple ointment, Emulsifying ointment and Positive control. These results suggest that the 

akapulko ointment based with tuba-tuba oil whether simple or emulsifying ointment is 

comparable to commercial ointments in terms of their antifungal efficacy. 

 

 

CONCLUSION  

 

Based on the results of the study, some of these conclusions are drawn by the researchers: 

 

1. The processed ointment whether simple or emulsifying are both green in color, has a 

slightly basic pH, a denser consistency than water and odorless characteristics. 

 

2. Cassia alata ointment whether simple or emulsifying has antifungal effect against 

common fungi. 

 

3. The processed ointments have stable characteristics in normal conditions, but slightly 

changes when exposed to higher temperatures other than normal temperatures, 

especially its pH, and weight. 

 

4. Simple ointment and emulsifying ointment made from Jatropha curcas and Cassia 

alata are comparable in terms of their antifungal effect with the commercial ointment. 

5. The physical properties of the processed ointment changes with increasing heat. 

 

6. Jatropha curcas seed oil extract can be used to manufacture cosmetic products. 
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