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This research was motivated by microbial air contamination such as mold, fungi, viruses, and 
bacteria. Indoor microbiological air contamination is more dangerous rather than outdoor microbial 
contamination. The purpose in this research was to understand th
using Humidifier Modification with 
would count indoor mold number before and after using sanseviera extract as additional material in 
humidifier, next we would
using One Group Pre
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Permenkes 1077/ Menkes/Per/V/2011, that was 0 
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in 70% concentration was 42,79% and in 100% it decreased until 100%. It also makes 100% 
concentration was the most effective to decrease indoor mold number.
research was Sanseviera Solution Extract can be used as additional material in Humidifier 
Modification to decrease indoor mold number. 
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INTRODUCTION 
 
90% of our activities were done in room, it means that 
we spent our time in indoor room rather than outdoor room. 
Some researches showed that indoor room contamination level 
were higher rather than outdoor room (Codey, 2004).
Building Syndrome (SBS), is a situation where occupants 
experience acute health and comfort issues related to the time 
spent in a building. Indicators of the cause are the high levels 
of carbon dioxide emitted by the occupants, and the formation 
of moisture that causes condensation where condensation 
occurs in the cavity of the building walls, this is what allows 
the fungus to grow invisible and undetected. Air pollution in a 
room besides being influenced by the presence of abiotic 
agents is also influenced by biotic agents such as dust particles, 
and microorganisms including bacteria, fungi, viruses and 
others (Fitri et al., 2017). 
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ABSTRACT 

This research was motivated by microbial air contamination such as mold, fungi, viruses, and 
bacteria. Indoor microbiological air contamination is more dangerous rather than outdoor microbial 
contamination. The purpose in this research was to understand the decreasing of Indoor Mold Number 
using Humidifier Modification with Sanseviera sp. Extract Solution. To understand this thing, we 
would count indoor mold number before and after using sanseviera extract as additional material in 
humidifier, next we would analyze the effectiveness of this method.

One Group Pre-Post Test Design. Independent variable in  this research was Sanseveira extract 
concentration (50%, 70%, and 100%) and dependent variable was mold number. Data was te
using paired t test and anova test. The average results in 0% concentration was 
concentration was 24,62 CFU/m3 and 70% concentration was 28,62 CFU/m
there was a significant difference between the mold number before and after sanseviera added.  But 
the results of mold number in both concentrations still can not fulfill the Indonesian regulation 
Permenkes 1077/ Menkes/Per/V/2011, that was 0 CFU/m3. Only 100% of sanseviera extract that 
fulfill this regulation. The percentages of mold number decreasing in 50% concentration was 23,74%, 
in 70% concentration was 42,79% and in 100% it decreased until 100%. It also makes 100% 
concentration was the most effective to decrease indoor mold number.
research was Sanseviera Solution Extract can be used as additional material in Humidifier 
Modification to decrease indoor mold number. We recommend for the development of science and 
technology that are appropriate for environmental health related to the c
modify the Sanseviera extract solution or other extract which can also absorb pollutants.
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90% of our activities were done in room, it means that mostly 
we spent our time in indoor room rather than outdoor room. 
Some researches showed that indoor room contamination level 
were higher rather than outdoor room (Codey, 2004). Sick 
Building Syndrome (SBS), is a situation where occupants 
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spent in a building. Indicators of the cause are the high levels 
of carbon dioxide emitted by the occupants, and the formation 
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Long-term exposure in a moldy house is not healthy for each 
occupant, for people who are sensitive to fungus, inhaling or 
touching mold spores can cause allergic reactions, including 
sneezing, runny nose, throat irritation, coughing or wheezing, 
eye irritation, and skin rashes.
mold spores in the room is not easy, that's why, it is necessary 
to continue to make efforts to find new anti
from materials or plants that are easy to grow in Indonesia. 
One of the plants that is indicated to be an alternative as an 
anti-fungi is the Sanseveira plant. This is because in some 
studies, Sanseveira plants are known to have potential as anti
fungal substances. Aside from being an absorbent of poisons, 
Sanseveira turned out to have various other benefits. The 
benefits include: wound cover, antiseptics, hemorrhoids, 
smallpox, worms, eye and ear diseases, and also as a body 
refreshing beverages. According to OomKumala et 
the extract of the Sanseveira plant based on phytochemical 
tests showed the presence of saponin compounds, flavonoids, 
steroids, and triterpenoids that are as anti
and its leaf extracts at 90% concentration forming inhibition 
zones against C. Albicans (Komala et.al, 2012). 
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This research was motivated by microbial air contamination such as mold, fungi, viruses, and 
bacteria. Indoor microbiological air contamination is more dangerous rather than outdoor microbial 

e decreasing of Indoor Mold Number 
. Extract Solution. To understand this thing, we 

would count indoor mold number before and after using sanseviera extract as additional material in 
analyze the effectiveness of this method. Pra experiment was done by 

Independent variable in  this research was Sanseveira extract 
concentration (50%, 70%, and 100%) and dependent variable was mold number. Data was tested 

The average results in 0% concentration was 30,59 CFU/m3, 50% 
and 70% concentration was 28,62 CFU/m3. The results showed that 

before and after sanseviera added.  But 
the results of mold number in both concentrations still can not fulfill the Indonesian regulation 
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he percentages of mold number decreasing in 50% concentration was 23,74%, 

in 70% concentration was 42,79% and in 100% it decreased until 100%. It also makes 100% 
concentration was the most effective to decrease indoor mold number. The conclusion from this 
research was Sanseviera Solution Extract can be used as additional material in Humidifier 

We recommend for the development of science and 
technology that are appropriate for environmental health related to the control air pollution tested to 
modify the Sanseviera extract solution or other extract which can also absorb pollutants. 
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term exposure in a moldy house is not healthy for each 
occupant, for people who are sensitive to fungus, inhaling or 
touching mold spores can cause allergic reactions, including 

nose, throat irritation, coughing or wheezing, 
eye irritation, and skin rashes. Eradicating all the fungus and 
mold spores in the room is not easy, that's why, it is necessary 
to continue to make efforts to find new anti-fungi, especially 

plants that are easy to grow in Indonesia. 
One of the plants that is indicated to be an alternative as an 

fungi is the Sanseveira plant. This is because in some 
studies, Sanseveira plants are known to have potential as anti-
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The antibacterial substances in Sanseveira extract include 
flavonoids, saponins, and tannins. The content of chemical 
compounds that have an effect as an anti-fungal is flavonoids 
group. Flavonoids have several benefits in addition to being an 
antibacterial agent,it also can be used as an anti-fungal and 
antiviral agent (Cushnie, 2005). Mold on the walls is one of the 
problems in the house that is very disturbing aesthetics. Even 
though home cleaning products have been used to remove 
stubborn fungus, it is not yet effective in removing mold. 
According to Glitzmedia.Co in a humid room, a humidifier can 
be an alternative to reduce the humidity level of the room 
because this can be a step to prevent the emergence of mold. In 
this research, the methanol extract of Sanseveirawas used as an 
anti-fungal, because it was an abundant plant and is often used 
as an ornamental plant by the community. The content of 
Flavonoids on this plant can be used as an antibacterial agent, 
anti-fungal and antiviral agent.These are an efforts to deal with 
indoor air pollution caused by fungus. Moreover, air pollution 
inside the room has a greater hazard than outdoors. By 
reducing the Number of Mold in the room we also keep it to 
stay remain below the applicable standards and not harmful to 
human health. 
 

Based on the description above, it is necessary to do research 
on reducing the number of mold in the room using the 
Sanseveira extract placed on the humidifier. Humidifier is a 
device that serves to keep the humidity in the room. When the 
air is too dry, this tool will increase the level of humidity. This 
humidifier needs to be filled with water so that the device can 
spray water vapor into the entire room. The purpose of this 
study is to analyze the reduction in the number of molds in the 
room using the extract of the Sanseveira as a modificationto 
the humidifier. The fundamental targeted in this study is to 
modified humidifier by adding Sanseveira extract to the 
humidifier solution to reduce the number of fungal in air. 
Several studies have been carried out related to the use of 
Sanseveira extracts (Komala, 2012), Effectivenesstest of the 
ethanol extract of the Sanseveira leaves to Modified Candida 
albicans. Phytochemical tests showed that Sanseveira leaf 
extracts contain saponins, flavonoids, steroids, and 
triterpenoids, which can inhibit C. Albicans. At 90% 
concentration it forms the most extensive inhibition zone. The 
higher the concentration of the extract, the greater the 
inhibitory activity. From the research it was obtained that the 
ratio and absorption of sanseviera was 30 grams while the best 
time during the absorption process was 24 hours for 1 week. 
Research by Sannidya (2017) about the design of water 
purifiers with the concept of Eco friendly and the addition of 
the features of Self Watering is a tool that can clean the air in 
the room. Although not up to 100%, but the tool is proven to 
be able to absorb pollutants in the room naturally. This product 
is an eco-friendly water purifier that uses Sanseveira plants and 
other plants as the main filter in absorbing air pollutants in the 
room. 
 

MATERIALS AND METHODS 
 
This research used One Group Pretest Post-test Design, to 
observed a condition before treatment and also transformation 
that occur after a treatment (Notoatmodjo, 2012:57).  
 

The differences between before and after treatment would be 
assume as an effect of treatment. 
 
             Test I                 Treatment         Test II 
O1  ----------------------------  X  -------------------------------  O2 

Location and time: Research was done in Health 
Laboratorium in Surabaya City, research was done during 
January to December 2019 based on schedule attached. 
 
Object and Samples: Object in this research was the number 
of mold that is taken from indoor room. Samples that were 
used in this research was moldy wall. There were 3 variations 
and 9 replications, therefore we used 27 samples in every 1 
group before and after treatment. 
 
RESEARCH VARIABLES 
 
 Dependent variable was the number of mold from indoor 

room samples. 
 Independent variables were water vapor produced by 

Humidifier using Sanseveira solution at 50%, 70%, and 
100% concentration. 

 

RESEARCH MATERIALS 
 
Materials in this research were Sanseveira extract, plate count 
agar, saboraud dextrose agar, SIM (sulfur, indol, motility) 
agar, nutrient broth, sugar (glucose, lactose, sucrose, maltose, 
mannitol) simon citrate, triple sugar iron agar, gentian violet, 
lugol, alcohol 70%, aquades, and lactophenol cotton blue. 
 

RESULTS AND DISCUSSION 
 
The Results of Mold Number from Indoor Room Before 
and After Using Humidifier Modification by Adding 
Sanseveira Extract Solution: Mold measurement in indoor 
room before and after using humidifier modified by Sanseveira 
extract variations range 50%, 70%, and 100% for 4 hours give 
results as below: 
 
The Results of Mold Number from Indoor Room Before 
and After Using Humidifier Modification by Adding 50% 
of Sanseveira Extract Solution: The results of indoor room 
mold number before treatment by sanseveira solution using 
humidifier was 18 CFU/m3and its maximum level was 35 
CFU/m3, the average results of indoor room mold number was 
30,59 CFU/m3. After treatment by 50% sanseveira solution 
using humidifier, the minimal indoor room mold number was 
16 CFU/m3with its maximum level was 28 CFU/m3and its 
average level was 24,62CFU/m3. Both of the results (before 
and after treatment using 50% of Sanseveira solution) still 
exceeded the threshold regulation that is 0CFU/m3 based on 
Permenkes 1077/MENKES/PER/V/2011. The averages 
differences of indoor room mold number using 0% and 50% of 
Sanseveira extract can be seen in graphic below. 
 
The Results of Mold Number from Indoor Room Before 
and After Using Humidifier Modification by Adding 70% 
of Sanseveira Extract Solution: The results of indoor room 
mold number before using Humidifier Modification that is 
added by 70% of Sanseveira solution was 18 
CFU/m3(minimum value) and its maximum value was 32 
CFU/m3. The minimum value of mold number after treatment 
using 70% of Sanseveira extract was 8 CFU/m3and its 
maximum value was 17 CFU/m3. Both of the results (before 
and after treatment using 70% of Sanseveira solution) still 
exceeded the threshold regulation that is 0CFU/m3 based on 
Permenkes 1077/MENKES/PER/V/2011.  
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Graphic 1. The Difference of Mold Number before and after 
treatment by 50% Sanseveira extract. 

 

 
 

Graphic 2. The Difference of Mold Number before and 
after treatment by 50% Sanseveira extract 

 

 
 

Graphic 3. The Difference of Indoor Room Mold Number Before 
And After 50% of Sanseveira Extract Solution Added 

 

 
 

Graphic 3. Indoor Room Mold Number Degradation after 
Treatment by Adding Various Sanseveira Extract to Humidifier 

The averages differences of indoor room mold number using 
0% and 70% of Sanseveira extract can be seen in graphic 
below. 
 
The Results of Mold Number from Indoor 
 
or Room Before and After Using Humidifier Modification 
by Adding 70% of Sanseveira Extract Solution: The results 
of indoor room mold number before using Humidifier 
Modification that is added by 100% of Sanseveira solution was 
10 CFU/m3(minimum value) and its maximum value was 22 
CFU/m3. while the minimum value of mold number after 
treatment was 0 CFU/m3 (minimum and maximum value give 
the same results. The results after room treatment using 100% 
of Sanseveira extract which added to humidifier showed that it 
fulfill the regulation permenkes 1077/MENKES/PER/V/2011. 
 
The Analysis of Indoor Room Mold Number Degradation 
Using Humidifier Modification That Is Adding by 
Sanseveira Solution: Based on graphic above, the highest 
deviation between indoor room mold number pre (before) and 
post (after) using 50% of Sanseveira solution was 17 CFU/m3 

or 48.57% in third replication. While lowest deviation was 2 
CFU/m3 or 11,11% in seventh replication. The average 
deviation before and after treatment using 50% of Sanseveira 
extract as solutions to added to the humidifier was 6,67% 
CFU/m3. The graphic also showed that the degradation of mold 
number occur in first and second replication, the increment 
occur in second and third replication, and then it decrease 
again in fifth to eighth replication, at ninth replication the mold 
number level increase again. The highest degradation of mold 
number was happened in third replication that is 48,57%, while 
lowest degradation occur in seventh replication that is 11,11%. 
The unstable degradation of mold number occur due to the 
difference reaction of Sanseveira extract activity that was 
added to the humidifier. Paired t test results showed there was 
a significant value of indoor room mold number with p=0,015 
<α (0,05). These mean that adding 50% Sanseveira solution to 
humidifier can decrease mold number in the air significantly. 
 
The Degradation of Mold Number of Indoor Room Using 
50%, 70%, and 100% of  Sanseveira Extract as Humidifier 
Modification Solution: Research results showed that 
Sanseveira extract can decrease indoor room mold number due 
to its saponin, steroid, and triterpenoid which can inhibit 
fungal growth, the higher the Sanseveira concentration, the 
more degradation of mold number in room air. These result 
match with Komala (2012) research saying that the higher 
concentration of Sanseveira extract the more it can inhibit 
Candida albicans growth. 
 
Effectiveness Analysis of Various Sanseveira Extract 
Concentration and The Mold Number Degradation: Some 
statistic test were used to understand various Sanseveira 
concentration Effectiveness to decrease indoor room mold 
number. First test was normality test to understand data 
distribution from this research. There were 54 samples used in 
this research. Normality test using one way anova test showed 
p = 0,002< α (0,05). These mean that various Sanseveira 
concentration (50%, 70%, and 100% has the same potential 
and Effectiveness to decrease indoor room mold number. 
There was a significant difference in 50% concentration. It is 
mean this concentration was the most optimum and effective 
concentration to decrease mold number in air room. 
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Conclusion  
 
 There was a significant different of indoor room mold 

number before and after treatment using humidifier 
modification by adding Sanseveira extract solution, it is 
as results from Post Hoc Test. 

 Indoor mold number occur after adding Sanseveira 
extract solution to humidifier. The degradation devitiation 
in 50% of Sanseveira concentration was 12,22 CFU/m3, 
in 70% concentration was 18,77 CFU/m3and in 100% 
concentration was 26,88 CFU/m3. 

 The most effective concentration to decrease mold 
number in indoor room was 100%, it also match with the 
result of anova test. 

 
Recommendation 
 
further research is needed regarding the use of active 
ingredients and different concentrations in making room air 
healthy 
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