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ABSTRACT

Introduction: Hand hygiene is a non-pharmacological intervention recommended worldwide to prevent and control
infectious diseases. Hand sanitizer is an antiseptic that contains active agents and could eradicate pathogenic microorganisms
caused by infectious diseases. The addition of patchouli oil as an active agent in hand sanitizers has been proven to have a
bactericidal and bacteriostatic effect against bacteria and viruses. This study aims to compare Hand sanitizer A’ effectiveness
(which does not contain patchouli oil) with Hand sanitizer B (containing patchouli oil) by comparing the number of normal
hand flora colonies before and after using both hand sanitizers.

Methods: This study is a pre-experimental design with a static group pretest and posttest design. There were 16 Medical
Laboratory Technologists (MLT) enrolled in the study. Each MLT received two interventions, using Hand sanitizer A and B. The
hand swabs were collected before and after using both hand sanitizers. The swabs inoculated on the media, incubated, and
colony-forming units were counted.

Result: This study showed a significant difference between hand sanitizers containing and not containing patchouli oil in
reducing the number of normal hand flora colonies with a p-value = 0.033 (a < 0.05). The median value of total colonies
decreased in Hand sanitizer B s 15, lower than the median value of Hand sanitizer A, which is 36.

Conclusion: Hand sanitizer B containing patchouli oil possessed preferable effects to Hand sanitizer A, which does not
contain patchouli oil in reducing the number of normal hand flora colonies.
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INTRODUCTION

The living microbe on the skin can
be either resident flora (microbes
that colonize and settle permanently)
or transient flora (microbes that live
temporarily. Hands frequently get
microbes contamination, so they have
a crucial role in transmitting infectious
disease agents. The most effective method
of preventing such transmission is hand
hygiene. Hand hygiene aims to eliminate
transient flora transmitted through skin-
to-skin contact."*

The World Health Organization
(WHO) has recommended hand sanitizer
containing 60-95% alcohol and 3-6%
hydrogen peroxide. Alcohol has optimal
activity against several bacteria and
viruses but has feeble sporicidal activity.
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Antibacterial and sporicidal activity can be
generated by adding chemical compounds
such as hydrogen peroxide.” Various recent
innovations for hand sanitizers have been
developed by utilizing local natural plants
such as patchouli.

Patchouli (Pogostemon cablin Benth) is
a tropical plant that produces essential oils
called patchouli oil. In Indonesia, there
are three types of patchouli plants that
have patchouli oil with different levels:
Pogostemon cablin Benth (Aceh Patchouli),
Pogostemon  heyneanus Benth (forest
patchouli), and Pogostemmon hortensis
Benth (Javanese patchouli). Aceh patchouli
produces an essential oil with a higher
concentration than other patchouli plants.
Initially, patchouli oil was merely used as
a fixative agent by binding and preventing
fragrant substances’ evaporation in

effectiveness of patchouli oil as hand sanitizer: a comparative study between two antiseptic brands . Journal of Clinical
Microbiology and Infectious Diseases 2(1): 11-15.

cosmetics, perfume, and others. Several
recent studies related to patchouli oil have
found therapeutic effects resulting from
the constituents present in patchouli oil,
such as antibacterial, antifungal, antiseptic,
anti-inflammatory, and other effects.®”

Its active and inactive ingredients
influence the antimicrobial effectiveness
of hand sanitizers. For this study, the
researchers found two hand sanitizers
in the local market: Hand sanitizer A
(containing 75% alcohol and hydrogen
peroxide) and Hand sanitizer B (containing
75% alcohol, hydrogen peroxide and
patchouli oil). Hand sanitizer A is generally
circulating in the market. Meanwhile,
hand sanitizer B is a product issued by the
Atsiri Research Center (ARC), Universitas
Syiah Kuala (USK) research institute.
Both hand sanitizer formulations follow
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WHO recommendations using alcohol
and hydrogen peroxide. Thus, researchers
are interested in conducting a study to
compare the effectiveness of the two hand
sanitizers.

METHODS

Theresearch design wasa pre-experimental
design using two treatment groups. Group
A was taken palm swab before and after
performing hand hygiene using hand
sanitizer A, which contained 75% alcohol
and hydrogen peroxide. In comparison,
group B used hand sanitizer B, which
had 75% alcohol, hydrogen peroxide and
patchouli oil. Both hand sanitizers were
treated on the same person for seven days.

The subjects in this study were the
Medical Laboratory Technologist (MLT)
who worked in the Clinical Microbiology
Laboratory of dr. Zainoel Abidin Aceh
with a total of 16 people. The sterile cotton
swab was swept over the entire surface
of the subjects palms, then inoculated
on PCA media using a back-and-forth
motion technique and incubated at 35
+ 2°C for 24 hours. Furthermore, the
number of colonies that grew was counted.
Moreover, the number of colonies that
grew was measured manually using a
colony counter.

The effectiveness of hand sanitizers A
and B is obtained from the median total
plate count before and after using the
hand sanitizer. The colony count results
were then analyzed statistically using the
Wilcoxon Matched-Pairs Test (dependent
sample) and the Mann-Whitney U-test
(independent sample). The research data
were not normally distributed. The p-value
<0.05 indicates a significant difference.

RESULT

Number of bacterial colonies after
using hand sanitizer A
The results of inoculation of germs from
palm swabs before and after performing
hand hygiene using hand sanitizer A
showed a decrease in the number of
colonies that grew before (HSAx) and after
(HSAy) using hand sanitizer A (Figure 1).
The calculation of the number of colonies
before and after using hand sanitizer A can
be seen in Figure 2.

Based on the Wilcoxon Matched-Pairs

Figure 1. Before (left) and after (right) using hand sanitizer A
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Figure 2.  The difference before and after using hand sanitizer A
Table 1. Descriptive and statistical analysis result of hand sanitizer A
Median
Group N (Min-Max) MeanzSD P
HSAx 16 255 (12-1393) fgiiﬁf
' 0.008
HSAy 16 36 (4-986) ;ﬂz;‘r

Test, the significance value (Sig.2-tailed)
was 0.008 (p <0.05). This value indicates
a significant difference between before
and after using hand sanitizer A, which
contains 75% alcohol and hydrogen
peroxide. The results of the statistical
analysis can be seen in Table 1 below.

Number of bacterial colonies after
using hand sanitizer B

After media incubation, the number of
bacterial colonies growth was calculated
manually using a colony counter (Figure
3). The results can be seen in Figure 4.
Figure 4 shows a decrease in the number
of colonies before (HSBx) and after (HSBy)
using hand sanitizer B.
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Based on the Wilcoxon Matched-Pairs
Test, the significance value (Sig.2-tailed)
was 0.000 (p <0.05). This value indicates
that there is a significant difference
between before and after using hand
sanitizer B. The results of the statistical
analysis can be seen in Table 2 below.

Comparison of the effectiveness of
hand sanitizer A and B

The comparison of the effectiveness of
hand sanitizers A and B is illustrated in
the box plot diagram (Figure 5). The
significance of decreasing the number of
hand sanitizer colonies A and B can be

Figure 3. Before (Left) and After (Right) Using Hand Sanitizer B
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Figure 4. Difference before and after using hand sanitizer B

Table 2. Descriptive and statistical analysis result of hand sanitizer B
Median
+

Group N (Min-Max) Meanz=SD P
550.75%

HSBx 16 528 (4-2056) 544724

0.000

30.06+

HSBy 16 15 (1-146) 41719

seen from the difference in the median
value after using the two-hand sanitizers.
The median HSAy value was 36, while the
HSBy median value was 15. Based on this
median value, the decrease in the number
of colonies was more obtained after using
Hand sanitizer B with a lower median
value than the median value after using
hand sanitizer A.

Based on the Mann-Whitney U-test,
the significance value (Sig. 2-tailed) was
0.033 (p <0.05). Based on this value, it can
be concluded that there is a significant
difference between the number of colonies
after hand sanitizer B compared to hand
sanitizer A. The results of the statistical
analysis can be seen in Table 3 below.

DISCUSSION

Hands contain microorganisms ranging
from skin microbiota, such as normal flora,
to pathogens that cause infection. The
skin provides optimal growing conditions
for both infectious and opportunistic
pathogens. The use of hand sanitizers can
reduce the number of microorganisms
found on the hands to break the chain of
infection transmission.®

This study compared the effectiveness
of using two hand sanitizers with different
active ingredients. Hand sanitizer A
contains 75% alcohol and hydrogen
peroxide. Meanwhile, hand sanitizer B
contains 75% alcohol, hydrogen peroxide
and patchouli oil. Hand sanitizers
containing alcohol and hydrogen peroxide
have reduced the number of typical
hand flora colonies. On the other hand,
patchouli oil also has good bactericidal
and bacteriostatic activity against several
bacteria and viruses.”>'

Patchouli Oil is an essential oil derived
from the Pogostemon cablin (Blanco) Benth
plant, Lamiaceae family. This plant is a wild
plant found in many tropical countries
such as Southeast Asia. The main content of
patchouli oil is sesquiterpene compounds
(40-45%) such as patchouli alcohol (>
30%), pogostone, a-bulnesene, a-patch-
outlene, [-carophyllene, [B-patchoulene,
globulol, carophyllene oxide, spathulenol,
and others. Among all these compounds,
only patchouli alcohol and pogostone
produce antibacterial effects.*'" This study
indicates that Hand sanitizer B containing
75% alcohol, hydrogen peroxide, and
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Figure 5. The comparation of colonies number after and before using

hand sanitizer A and B

Table 3. Descriptive and statistical analysis results of hand sanitizers A and B
Median
Group N (Min-Max) Mean+SD P
36 121.31%
HSAy 16 (4-986) 241354
0.033
HSB 16 15 30.06+ 41.719
Y (1-146) POEEL

patchouli oil is more effective and superior
in reducing the number of normal hand
flora colonies. Adding patchouli oil as
an active ingredient to hand sanitizers
containing  alcohol and  hydrogen
peroxide can increase the effectiveness of
bactericidal and bacteriostatic, making the
effect much more significant.

The antibacterial mechanism of
patchouli oil is influenced by its main
constituents, such as patchouli alcohol
and pogostone, using molecular docking
technology and in vitro testing. Patchouli
oil's antibacterial activity targets include
penicillin-binding proteins (PBP),
dihydrofolate synthetase (DHPS),
dihydrofolate reductase (DHFR), DNA
gyrase and RNA polymerase. These
enzymes function for the biosynthesis of
the primary cell structures such as cell
walls, nucleoplasm cell membranes, and
folic acid. Patchouli oil and its constituents
can also inhibit the growth of bacterial

biofilms due to the increased absorption
of patchouli oil’s active components by the
extracellular biofilm matrix.®

Other studies have found that the
effects of patchouli oil constituents such as
patchouli alcohol and pogostone are more
effective against gram-positive bacteria
than gram-negative bacteria. Research
conducted on 107 strains of gram-positive
bacteria and 20 strains of gram-negative
bacteria, found patchouli alcohol to have
a better bacterjostatic effect against gram-
positive bacteria (MIC = 1.5-200 pg /
ml) than gram-negative bacteria (MIC =
25- 768 pg / ml). This study also shows
that patchouli alcohol effectively against
antibiotic-resistant bacteria such as MRSA
and MRSE.®"

Other research also states that
patchouli oil has antioxidant activity and
can inhibit the growth of bacteria that
cause Community-Acquired infections
and Healthcare-Associated Infections.

The ethanol extract from the leaves
of Pogostemon cablin Benth inhibited
the growth of sensitive and resistant
Staphylococcus aureus with inhibition
zones of 10.33 + 2.52 and 11.67 + 1.53
mm. Pogostemon cablin Benth extract
also inhibited the growth of Streptococcus
pyogenes with an inhibition zone of 10.33
+ 1.15 mm."”

Based on this studys results, Hand
sanitizer B’s effectiveness was more
effective in reducing the number of hand
bacterial colonies. However, hand hygiene
is the most critical aspect of infection
prevention and control efforts. Hand
hygiene can break the chain of infection
transmission and significantly reduce
the incidence of infectious diseases in
health care centers and the community.
WHO recommends using alcohol-based
hand sanitizer (ABHS) as a method of
hand hygiene and replacing the practice
of washing hands using soap in certain
situations. ABHS also has broad-spectrum
microbicidal activity against bacteria and
viruses, making the use of ABHS can be
used as a hand hygiene method in breaking
the transmission chain.'*'*

CONCLUSION

Based on the calculation of the number
of colonies from the hand swab of 16
MLT in RSUD dr. Zainoel Abidin uses
Hand sanitizer A, which contains 75%
alcohol and hydrogen peroxide, and Hand
sanitizer B, which contains 75% alcohol,
hydrogen peroxide and patchouli oil. It
can be concluded that Hand sanitizer B
containing patchouli oil has better effect in
reducing the number of normal flora Hand
sanitizer A does not contain patchouli oil.

LIMITATIONS

Some limitations of this study: First,
colony count is done manually, thus
allowing errors in calculating the number
of colonies to occur. Second, this study did
not identify microorganisms, so it is not
confirmed what types of microorganisms
grow on the media.
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