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Prevention by utilizing medicinal plants can be used as an alternative
treatment. This study aims to identify active antimicrobial substances and
test the antimicrobial potential of traditional Balinese spices, namely Basa
Selem, Basa Gede, Basa Wangen, Basa Bawang Jahe, and Basa Rajang
against Salmonella sp bacteria in vitro. The True-experimental method
with Posttest only-control design was used in this study, by intervening in
the treatment group as well as the presence of positive and negative
controls. Maceration method with 96% EtOH solvent was used to extract
active substances and identify the levels of antimicrobial active
substances. The TLC Spectrophotodensitometer instrument and the
diffusion method (discs) were used to test antimicrobial potential. Data
analysis was performed using the one-way ANOVA test. All five samples
showed flavonoids, alkaloids, tannins and phenols in qualitative tests.
Based on quantitative test results of five samples, the highest compound
content obtained in Basa Wangen (6.66 mg/ml of tannins), Basa Gede
(3.74 mg/ml of flavonoids), Basa Bawang Jahe (2.49 mg/ml of tannins),
Basa Selem (2.87 mg/ml of tannin), and Basa Rajang (6.96 mg/ml of
flavonoids). There are differences in the antimicrobial potential of various
types of traditional Balinese spices against the growth of Salmonella sp in
vitro (sig = 0.037). The traditional Balinese spices have the antimicrobial
potential of the intermediate category with a range of inhibition (16-20 mm)
based on the NCCLS standard.
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1. INTRODUCTION

Indonesia has a diversity of cultures along with the development of various types of food
with diverse flavours as well. Spices are often used in various culinary regions in Indonesia as a
cooking ingredient. In addition to increasing food flavour, added spices can also increase product
durability and also product safety for consumption. Increased shelf life and safety of food products
added to spices are caused by the ability of spices to inhibit the growth of bacteria present in
food.! Many spices are also synergists when combined, and those spices exhibit greater
antibacterial effects than when each is used alone.2

Spices are also believed to be beneficial for health because they contain many bioactive
compounds that function as antimicrobials, antioxidants, antidiabetic, antitumor, and other
functions that are very beneficial for maintaining health. For this reason, spices are widely
developed for traditional medicine because they are believed not to cause harmful side effects?.
The food ingredients made from spices are processed in a simple way. Traditional spices are very
beneficial in the absence of chemicals such as monosodium glutamate (MSG), which are
commonly used as flavouring ingredients.2 The use of traditional spices which is a collection of
various spices in making Balinese sausages (Urutan) functions as a flavouring, preservative,
antioxidant and antimicrobial .2

The content of essential oils in spices can be used to inhibit the growth of bacteria in food.
The results of other studies show that spices produce Allicin (the active substance of garlic) can
penetrate quickly into different parts of the cell and cause biological effects.? Other ingredients
that are often used in traditional herbs are garlic, mustard, cloves and ginger. Cloves have the
highest antibacterial activity followed by garlic, while mustard and ginger show smaller
antibacterial activity. The spices are also found in traditional Balinese spices such as Basa
Wangen, Basa Gede, Basa Bawang Jahe, Basa Selem, and Basa Rajang. This research was
conducted to study the antimicrobial potential of traditional Balinese spices against the growth of
Salmonella sp in vitro.

2. MATERIAL AND METHOD

There are five types of traditional Balinese spices such as Basa Wangen, Basa Gede,
Basa Bawang Jahe, Basa Selem, and Basa Rajang. The total number of samples from this study
was 56 samples, where there were eight times replications from 5 treatment groups with one
positive control and one negative control*. Antimicrobial potential was evaluated by measuring
inhibition zone diameters, using 96% EtOH as a negative control and Ciprofloxacin 5 pg as a
positive control. Maceration method with 96% EtOH solvent was used to extract active substances
and identify the levels of antimicrobial active substances. The TLC Spectrophotodensitometer
instrument and the diffusion method (discs) were used to test antimicrobial potential. The True-
experimental method with Posttest only-control design was used in this study, by intervening in
the treatment group as well as the presence of positive and negative controls. Data analysis
began with the Kolmogorov Smirnov test, then One Way ANOVA (Analysis of Variance) test was
used to determine the inhibition zone of various types of traditional Balinese spices extract, then
compared to the NCCLS table (National Committee for Clinical Laboratory Standards) to
determine the most potential types of traditional Balinese spices as antimicrobials against the
growth of Salmonella sp.

3. RESULTS AND DISCUSSION

The results of qualitative tests by phytochemical screening on the content of antibacterial
compounds of traditional Balinese spices obtained the following results (Table 1).
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Table 1. Qualitative Test Results of Antibacterial Compounds from Traditional Balinese Spices Extracts

No Spices Samples Antibacterial Compounds Test Results
Alkaloids Saponin Phenol Flavonoids Tannins
1 Basa Wangen + - + + +
2 Basa Gede + - + + +
3 Basa Bawang Jahe + - + + +
4 Basa Selem - - + + +
5 Basa Rajang - - + + +

Noted: (+) detected; (-) not detected

Quialitative test results indicate there is a positive compound; it is suspected that the compound
has antibacterial activity (phenol, flavonoid, and tannin compounds). Quantitative tests were
continued to determine the levels of compounds suspected to have antibacterial activity (total
phenols, flavonoids and tannins) (table 2).

Table 2. Quantitative Test Results of Traditional Balinese Spices Extracts Antibacterial Compounds

No Spices Samples Antibacterial Compounds
Phenol (mg/mL.GAE)  Flavonoids (mg/mL.RE) Tannins mg/mL.GAE)
1 Basa Wangen 3.39 3.27 6.66
2 Basa Gede 1.83 3.74 1.35
3 Basa Bawang Jahe 2.14 2.46 2.49
4 Basa Selem 2.42 1.96 2.87
5 Basa Rajang 3.35 6.96 2.35

Noted: GAE: Gallic Acid Equivalents; RE: Rutin Equivalents

In this study, the inhibitory test of Balinese traditional spices concentrations of 100% (1 mg/ml)
was carried out on the growth of Salmonella sp. bacteria using 96% EtOH as a negative control
and Ciprofloxacin 5 pg as a positive control. The positive control showed a zone of inhibition until
the eighth replication. The positive zone inhibition zone values obtained were not very different.
The mean inhibition zone diameter obtained was 31.88 mm (Table 3).

Table 3. Inhibition Zone of Traditional Balinese Spices on the growth of Salmonella sp. in Vitro

Replications Inhibition zone
Basa Selem (1 Basa Gede Basa Basa Bawang Basa Positive Negative
mg/ml) (2 mg/ml) Wangen (1 Jahe (1 Rajang (1 control control
mg/ml) mg/ml) mg/ml)
1 20 20 21 17 22 32 0
2 15 21 18 18 19 31 0
3 20 19 19 17 17 33 0
4 14 18 16 15 19 32 0
5 15 21 16 15 18 34 0
6 18 19 18 19 18 30 0
7 16 18 21 19 19 32 0
8 19 20 19 18 21 31 0
Mean = SD 17.13+2.42 195+1.19 18.5+1.92 17.25 +1.58 19.13 +1.57 31.88 0.0 0.00

1.25

Noted: SD: Standard Deviation

The mean diameter of negative controls showed there was none inhibitory activity of Salmonella
sp. bacteria growth, starting from replication one to replication eight, the inhibition zone diameter
of negative control obtained was 0 mm.

THE POTENTIAL OF TRADISIONAL BALINESE SPICES | NYOMAN JIRNA



Inhibition Zone of Salmonella sp at Various
Traditional Balinese Spices Extract

20 4
195 -
19 4
18.5 4
18 -
17.5 4
17 4
16.5 -
16 -
15.5 \ \ \

Basa Selem Basa Gede Basa Wangen Basa Bawang Basa Rajang
Jahe

19.13

Inhibition Zone (mm)

Traditional Balinese Spices

Figure 1. Inhibition Zone Differences of Various Traditional Balinese Spices Extract

Based on the results of the current study, none of the traditional Balinese spices was
effective against the growth of Salmonella sp (when compared to the NCCLS table). Inhibitory
zone diameters formed in various traditional Balinese spices are in the intermediate category (16-
20 mm). One Way ANOVA test results (using software SPSS 16.00) obtained sig value was 0.037
(<0.05). The results showed there was a differences inhibition zone of Salmonella sp in various
Balinese traditional spices with concentration 1 mg/ml. Based on these results, there are
differences in the antimicrobial potential of various types of traditional Balinese spices extracts
against Salmonella sp. The differences in inhibitory activity from various types of traditional
Balinese spices extracts was analyzed by LSD (Least Significant Difference) test. The LSD test
showed that p-value was 0.000 (p<a); there were significant differences in the effectiveness of
biodesinfectant at various traditional Balinese spices extracts against Salmonella sp.

The inhibitory test was conducted to determine the antibacterial potential of traditional
Balinese spices against Salmonella sp. bacteria. Traditional Balinese spices extract was obtained
through the maceration method using 96% EtOH, and the extract obtained then tested for its
inhibitory activity. Based on the results of the observation, all the various traditional Balinese
spices extract have inhibition on the growth of Salmonella sp. bacteria. Inhibition can be seen
from the clear zones that formed around the disk containing traditional Balinese spices extract. In
this method, the extract on the disk will diffuse, and the active substances contained in it will inhibit
bacterial growth. The wider the clear zone formed shows, the more significant inhibitory activity.
In this study, 96% ethanol was used as a negative control to determine whether there is an effect
of ethanol on the growth of Salmonella sp. bacteria which is also used as a solvent in the
extraction process. The mean diameter of negative controls showed there is no inhibitory activity
of Salmonella sp. bacteria growth with a measured value of 0.00 mm. The same thing was also
obtained from the study in vitro inhibitory activity of ethanolic fruit extract from Averrhoa bilimbi L.
against Streptococcus pyogenes bacteria.®

In this study, the positive controls used Ciprofloxacin antibiotic discs as work controls.
Ciprofloxacin is a broad-spectrum antibiotic that is widely used to treat human and animal
diseases, which Ciprofloxacin is a broad-spectrum antibiotic of the fluoroquinolone class.
Ciprofloxacin is active against some Gram-positive and many Gram-negative bacteria.
Ciprofloxacin has rapidly bactericidal activity and high potency. Relatively long post-antibiotic
effect.2 The mean diameter of the inhibition zone from Ciprofloxacin antibiotic discs was 31.88
mm. These results are according to CLSI (Clinical and Laboratory Standards Institute), where
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Ciprofloxacin belongs to the sensitive category. It is indicated that the bacterial isolates used and
the procedures carried out in this study are confirmed with testing standards for inhibiting
antibacterial substances.® This study also shows that Ciprofloxacin is still effective against
Salmonella sp. bacteria.”

The results of this study show that traditional Balinese spices extract (1 mg/ml) were able
to inhibit the growth of Salmonella sp. Bacteria which was characterized by the formation of clear
zones around the discs. This study also shows that different diameter inhibition zones are formed
for each traditional Balinese spices extract. It might be caused the differences of spices content
and the number of spice compositions (which contain antimicrobial compounds) in traditional
Balinese spices. The result of the largest inhibition zone was produced by Basa Gede, which was
equal to 19.50 mm, among the other traditional Balinese spices. It might be caused the Basa
Gede consists of spice components that are more complete than other spices. Basa Gede
contains galangal, ginger, turmeric, shallots, garlic, pepper, coriander, chilli, cumin leaves, bay
leaves, Wangen leaves, and lemongrass. The beneficial properties in herbs and spices are due
to the presence of phytochemicals. The major phytochemical classes associated with herbs and
spices include a diverse array of compounds such as terpenes and terpene derivatives.® Other
compounds include glycosides, alkaloids like piperine, chavicene, capsaicinoids (pepper fruit),
saponins like trigonelline, allyl sulphur, adenosine, (onions and garlic), quercetin (onions),
curcumin (turmeric) and isothiocyanates (cruciferous vegetables).? Qualitative test results by
phytochemical screening indicate the presence of alkaloids, flavonoids, phenols, and tannins
contained in the extract. Flavonoid is an active substance which is a class of hesperidin
compounds and causes damage to bacterial cell wall permeability, microsomes, and lysosomes
as a result of interactions between flavonoids and bacterial DNA.°

Phenol is one of the compounds contained in essential oils which has a broad spectrum
of bioactivity, owing to the presence of several active ingredients or secondary metabolites, which
work through various modes of action.! Essential oils contain a variety of volatile molecules such
as terpenes, phenolic-derived aromatic and aliphatic components.t? Phenolic compounds are
generally claimed to be bacteriostatic. Moreover, the antimicrobial action of phenols is related to
their ability to denature proteins, as well as to produce a loss of membrane integrity resulting in
leakage of essential intracellular constituents such as potassium cation, inorganic phosphate,
pentoses, nucleotides and nucleosides, and proteins. The mechanisms thought to be responsible
for phenolic toxicity to microorganisms include enzyme inhibition by the oxidized compounds,
possibly through reaction with sulfhydryl groups or through more non-specific interactions with the
proteins.

Tannins (commonly referred to as tannic acid) are water-soluble polyphenols that are
present in many plant foods. Tannin toxicity for fungi, bacteria and yeasts is reviewed and
compared to the toxicity of related lower molecular weight phenols. The dependence of toxicity
on tannin structure is examined.* The different mechanisms proposed so far to explain tannin
antimicrobial activity include inhibition of extracellular microbial enzymes, deprivation of the
substrates required for microbial growth or direct action on microbial metabolism through inhibition
of oxidative phosphorylation.t>

The formation of different inhibitory zones due to variations in the types of constituent
variations and differences in the number of components and storage conditions.1t The freshness
index of the ingredients of traditional Balinese spices can be seen from the texture of the material,
the overall colour of the material, the basic colour of the skin, the colour of the contents of the
material, the hardness (firmness) of the material, the content of dissolved sugar (solid soluble
content), acidity, and the concentration of ethylene. Harvesting of traditional Balinese spices
ingredients which is done earlier or rather late can affect the quality of spices, such as colour,
texture, taste and aroma as well as the content of chemical compounds especially those that are
harvested earlier or later. This influences changes in chemical and physical properties during
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maturation because after harvesting the material still performs metabolic reactions. The optimum
temperature for storing materials is 5-10°C. If the temperature is too low, it can cause damage to
the material (chilling injury). Other factors that affect the inhibition zone diameter are the
incubation temperature, incubation time, tool sterility, contamination, the turbidity of the bacterial
suspension, media thickness, and disk disc distance.l® However, these factors have been
controlled, so these factors do not have a significant influence on the results of this study.

This research can be continued by using modifying formulas from traditional Balinese
spices, so the concentration of antimicrobial compounds contained becomes higher. This is
expected to increase the inhibitory growth of Salmonella sp. bacteria.

4. CONCLUSION

Based on the results of the research, it can be concluded that the traditional Balinese
spices contain antibacterial compounds such as flavonoids, alkaloids, phenols (3.35 mg/ml) and
flavonoids (6.96 mg/ml) and tannin (6.66 mg/ml) with antimicrobial potential categories was
intermediate (inhibitory range was 16-20 mm). There are differences in the antimicrobial potential
of various types of traditional Balinese spices against the growth of Salmonella sp. bacteria in
vitro with sig value was 0.037 (<0.05). The result of the largest inhibition zone was produced by
Basa Gede, which was equal to 19.50 mm, among the other traditional Balinese spices.
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