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ABSTRACT 

Various microorganisms such as Streptococcus pneumonia, Haemophilus 

influenza, Chlamydia spp, and Mycoplasma pneumonia can cause ARI. The 

ginger flower which contains various phytochemicals that have potential anti-

microbial. Recent study was aimed to explore the anti-microbial properties of 

ginger flower extract. This study was experimental in vitro study with the disc 

diffusion method. The ethanol extract of Ginger flowers was obtained by 

maceration method with a ratio of Simplicia to solvent 1:10. Then it concentrated 

with a rotary evaporator. The ethanol extract of the ginger flower was diluted by 

DMSO into four concentrations viz. 100%, 75%, 50%, and 25%. The anti-

microbial activity assay used three different types of microbes (Streptococcus 

pneumonia, Haemophilus influenza, and Candida albicans) different in 3 

repetitions. There were significant differences each concentration on the width of 

clear zone among Streptococcus pneumonia (P-value = 0.010), Haemophilus 

influenza (P-value = 0.011), and Candida albicans (P-value = 0.005). Also, all 

concentrations of ginger flower extract showed no significant difference between 

positive controls; however, significant differences were found for negative 

controls. Hence, It can be concluded that 25% of ginger flower extract has been 

sufficient to inhibit the growth of various tested microorganisms. 

ABSTRAK 

Berbagai mikroorganisme seperti Streptococcus pneumonia, Haemophilus 

influenza, Chlamydia spp, dan Mycoplasma pneumonia dapat menyebabkan 

ISPA. Bunga kecombrang mengandung berbagai fitokimia yang berpotensi 

sebagai antimikroba. Penelitian ini bertujuan untuk mengeksplorasi sifat anti 

mikroba dari ekstrak bunga kecombrang. Penelitian ini merupakan penelitian 

eksperimental in vitro dengan metode difusi cakram. Ekstrak etanol bunga 

kecombrang diperoleh dengan metode maserasi dengan perbandingan simplisia 

terhadap pelarut 1:10. Kemudian dipekatkan dengan rotary evaporator. Ekstrak 

etanol bunga kecombrang diencerkan dengan DMSO menjadi empat konsentrasi 

yaitu. 100%, 75%, 50%, dan 25%. Uji aktivitas antimikroba menggunakan tiga 

jenis mikroba (Streptococcus pneumonia, Haemophilus influenza, dan Candida 

albicans) yang berbeda dalam 3 pengulangan. Terdapat perbedaan yang 

signifikan setiap konsentrasi pada luas zona bening antara Streptococcus 

pneumonia (Nilai P = 0,010), Haemophilus influenza (Nilai P = 0,011), dan 

Candida albicans (Nilai P = 0,005). Selain itu, semua konsentrasi ekstrak bunga 

kecombrang tidak menunjukkan perbedaan yang signifikan antara kontrol positif; 

Namun, perbedaan signifikan ditemukan untuk kontrol negatif. Dengan 

demikian, dapat disimpulkan bahwa 25% ekstrak bunga kecombrang sudah 

cukup untuk menghambat pertumbuhan berbagai mikroorganisme yang diuji. 
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INTRODUCTION 

The most common causes of Acute 

Respiratory Infection (ARI) were Streptococcus 

pneumonia, Haemophilus influenza, Chlamydia 

spp, and Mycoplasma pneumonia. ARI was a 

communicable disease with various degree of 

mortality and morbidity among infant, childer, and 

elderly population over the world, especially in the 

developing country. In Indonesia, the ARI become 

the highest prevalence due to the high risk of 

transmission person-to-person that lead to a high 

rate of death. ARI was transmitted as the airborne 
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inhalation transmission by physical contact from 

hand to inanimate things 
1
 
2
 
3
 
4
. 

The usage of antiseptic in the various 

handwash or hand rub is essential to prevent the 

transmission of various microorganism. The hand 

wash and hand rub contain an antiseptic substance 

that kills several types of microorganism. Hence, 

these can keep hand hygiene as part of personal 

hygiene 
5
 
6
. 

Recently, the usage of natural resource as the 

component of various pharmaceutical products 

become a new trend, and it was known as back to 

nature. It is due to less of side effect from the 

natural resources. One of them was banana's stem 

that has been reported whether it has an 

antibacterial effect against Staphylococcus aureus 
7
.   

Another natural that also has antibacterial 

effects was Ginger flower which has the binomial 

name as Etlingera elatior. Ginger flower widely 

used as the traditional food ingredients in 

bataknese culture. Moreover, several studies have 

been performed to explore the antibacterial effect 

of the ginger flower. These studies reported that 

Ginger flower has an antibacterial effect against 

some strain of bacteria like Bacillus cereus, 

Escherichia coli, and Salmonella enterica serovar 

Typhi, is due to the ginger flower was enriched by 

some phytochemicals like phenol, tannin, 

flavonoid, and saponin. These phytochemicals in 

ginger flower also have other pharmacological 

properties like anti-fungal, antioxidants, and anti-

inflammatory 
8,9

 
10

. 

Based on the facts above, this become 

important looking for the antibacterial effect of 

Ginger flower as the indigenous plant from 

Indonesia in back to nature trends. Hence, this 

study was designed to explore the antibacterial 

effect of Ginger flower to several microorganisms 

which were the cause of ARI viz. Streptococcus 

pneumoniae as the positive-gram bacteria, 

Haemophilus influenzae as negative-gram bacteria, 

and Candida albicans as fungal. 

METHODS 

This study was used some materials included 

Etanol 96%, DMSO, Dettol ® as standard, ginger 

flower (Etlingera elatior), some strains of 

microorganism that have been cultured in the 

Microbiology Laboratory of Universitas Prima 

Indonesia (Streptococcus pneumonie, 

Haemophylus influenzae, and Candida albicans) 

Nutrient agar (NA), media Trypticase Soy Agar 

(TSA), media Potato Dextrose Agar, the reagent 

for phytochemical screening, 70% alcohol, 

aquabidest, and Dimethyl Sulfide Oxide (DMSO). 

This study was used Ginger flower that was 

obtained from a traditional market in Berastagi 

Town, district of Karo Regency. The ginger flower 

was identified in Herbarium of Medanese in the 

University of North Sumatera.  

Amount of 2 kg Ginger flower was washed, 

then it was dried under 40
o
C for three days. After 

that, it meshed into Simplicia powder by blending 

them. Moreover, the simplicia powder was 

macerated by soaked into ethanol as the solvent in 

1:10 ratio, and this maceration was repeated two 

times. It was filtered, and the filtrate was 

evaporated by rotary evaporator. The concentrated 

form was dissolved by DMSO into several 

concentrations viz. 25%, 50%, 75%, and 100% 
11

.  

The method that was used to phytochemical 

screening in this study was adopted from Suandy 

et al. (2018) included saponin, flavonoid, 

triterpenoid/steroid, glycoside, and alkaloid 
12

. 

Disc diffusion methods performed to evaluate 

the anti-microbial effect. Either NA or PDA was 

poured into some plates for anti-microbial assay. 

The strain of bacterial and fungal was swabbed by 

cotton swab into NA and PDA, respectively. After 

that, placed dissolved extract, antiseptic (Dettol 

®), and blank disc into NA or PDA plate surface, 

and then all NA and PDA plate incubated at 37
o
C 

for 48 hours. After 48 hours, the plates would 

show clear zone as the inhibition zone, and calliper 

measured the width of the clear zone in 

millimetres 
11,13

. 

All data were analyzed using the descriptive 

and inferential statistic. Descriptive analysis was 

looking for central tendency and disperse of 

inhibition zone diameter based on their 

concentration followed by normality test using 

Shapiro-Wilk. If the data distribution was normal, 

the data were analyzed by one way ANOVA, 

instead of Kruskal-Wallis. 
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RESULT 

The phytochemical screening against the 

extract of Ginger flower was shown by the 

following table (Table 1). 

Table 1. Phytochemical Screening from Extract 

from Ginger Flower 

Phytochemicals Results 

Saponin + 

Flavonoid + 

Triterpenoid/steroid + 

Glycoside  + 

Alkaloid + 

According to table 1 above, it mean that the 

ethanol extract of Ginger flower contains various 

phytochemicals like saponin, flavonoid, 

triterpenoid, steroid, glycoside, and alkaloid. These 

phytochemicals were responsible for various 

pharmacology properties of the ginger flower as 

the antibacterial, antioxidant, etc. 
1415

.   

The anti-microbial activity of ethanol extract 

from ginger flower against the Streptococcus 

pneumonia was shown by the clear zone that was 

observed around the disc. The analysis of clear 

zone's width was shown by the following table 

(Table 2).  

Table 2. Comparison of Clear Zone from Ethanol 

Extract of Ginger Flower against Streptococcus 

pneumonia. 

Concentration 
Width of Clear Zone P-

Value* Median Min-Max 

25%
a
 10.90 

10.80-

11.10 

0.010 

50%
a
 12.20 

12.10-

12.30 

75%
a
 13.60 

13.10-

14.10 

100%
a
 16.30 

16.20-

17.10 

Positive
a
 13.20 

11.00-

13.80 

Negative 6.00 0 

* P-value obtained from Kruskal-Wallis; 
a
There is 

a significant difference to the negative control 

group 

 

According to the table above, it can be seen 

that there are significant differences in each 

concentration on the formation of a clear zone 

against Streptococcus pneumonia. It is shown by 

the P-value = 0.010 (P-Value lower than 0.05); the 

difference is seen in each treatment group against 

the negative control. 

The anti-microbial activity of ethanol extract 

from ginger flower against Haemophilus influenza 

was shown by the clear zone that was observed 

around the disc, and the analysis of clear zone's 

width was shown by the following table (Table 3). 

Table 3. Comparison of Clear Zone from Ethanol 

Extract of Ginger Flower against Haemophilus 

influenza 

Concentration 
Width of Clear Zone P-

Value* Median Min-Max 

25%
a
 10.80 

10.70-

10.90 

0.011 

50%
a
 14.70 

14.20-

14.90 

75%
a
 15.70 

15.00-

15.80 

100%
a
 16.80 

16.00-

16.90 

Positive
a
 15.80 

12.80-

16.80 

Negative 6.00 0 

* P-value obtained from Kruskall-Wallis; 
a
There is 

a significant difference to the negative control 

group 

According to table above, it can be seen that 

there are significant differences in each 

concentration on the formation of a clear zone 

against Haemophilus influenza. It can be seen from 

the P-value = 0.011 (P-Value lower than 0.05); the 

difference is seen in each treatment group against 

the negative control. 

The anti-microbial activity of ethanol extract 

from ginger flower against the Candida albicans 

was shown by the clear zone that was observed 

around the disc, and the analysis of clear zone's 

width as shown by the following table (Table 4).  
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Table 4. Comparison of Clear Zone from Ethanol 

Extract of Ginger Flower against Candida albicans 

Concentration 
Width of Clear Zone P-

Value* Median Min-Max 

25%
a
 20.00 

18.70-

20.10 

 0.005 

50%
a
 20.80 

20.50-

20.90 

75%
a
 22.00 

21.90-

22.20 

100%
a
 25.00 

24.90-

25.20 

Positive
a
 11.10 

11.00-

11.30 

Negative 6.00 0 

* P-value obtained from Kruskall-Wallis; 
a 

There 

is a significant difference to the negative control 

group 

According to table above, it can be seen 

whether there are significant differences in each 

concentration on the formation of a clear zone 

against Candida albicans. It is shown by the P-

value = 0.005 (P-Value lower than 0.05); the 

difference is seen in each treatment group against 

the negative control.  

DISCUSSION 

The result of this study answered the purpose 

of recent study that explores the anti-microbial 

properties of the ginger flower against causes of 

ARI. According to the result of this study, at least 

the lowest concentration of ginger flower extract 

has shown a significant anti-microbial effect 

against the causative agent of ARI than the 

negative control group. Moreover, the lowest 

concentration of ginger flower extract was also an 

anti-microbial effect as well as the positive control 

group. 

According to the central tendency from the 

width of the clear zone formed by each anti-

microbial assay, the anti-microbial assay was 

classified according to Greenwood classification 

(Tabel 5). The 25%-75% ethanol extract of ginger 

flower weakly inhibited the growth of bacteria 

(Streptococcus pneumonia and Haemophilus 

influenza). Meanwhile, the highest concentration 

(100%) showed strongly enough to inhibit the 

growth of tested bacteria. However, ginger flower 

showed better anti-fungal effect than the 

antibacterial effect. The ginger flower showed a 

very strong inhibition for the growth of fungal 

(Candida albicans) at all concentrations 
16

.  

 

Table 5. Greenwood Classification 

Width of Clear 

zone (mm) 

Antimicrobial 

activity 

Higher 20 Strong 

16 to 20 Quietly strong 

10 to 15 Weak 

Lower 10 none 

The anti-microbial effect of ginger flower 

may be due to the presence of tannin, terpenoid, 

saponin, and flavonoid 
14

. Pramiastuti et al. (2019) 

and Kusriani et al. (2017) reported that ginger 

flower had high total phenolic content (48.223 

GAE/Gram) that lead to the very potent 

antioxidant activity 
17

 
18

 

CONCLUSION 

At the lowest concentration, ethanol extract of 

ginger flower showed anti-microbial activity 

against causes of ARI viz. Streptococcus 

pneumonia, Haemophilus influenza, and Candid 

albicans as well as the positive control groups. 
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