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Abstract— This research aimed to examine active substances and
inhibitory effect of leaf mint (Mentha piperita) extract toward the
growth of Lactic Acid Bacteria (LAB), Salmonella sp. and
Escherichia coli. The materials were mint leaf, nutrient agar media,
and other supporting laboratory equipments. The methods were
laboratory experiment to both determine active compounds and in
vitro determination of inhibitory effect. The design experiment was
Completely Randomized Design which had 5 treatments, consisting
of P0: aquadest, P1 addition of 0.01% antibiotic Zinc Bacitracin, P2
addition of leaf mint extract with concentration of 25%, P3 addition
of leaf mint extract with concentration of 50% and P4 addition of leaf
mint extract with concentration of 100%. Each treatment was
repeated 3 times. The results on flavonoid, phenol and antioxidant of
mint leaf water extract were 3.5%, 6.0% and 56%, respectively. On
the inhibitory effect, mint leaf extract showed a significant effect
(P<0.01) toward LAB, Salmonella sp, and Escherichia coli.
Conclusion of this research was mint leaf extract contained
important active compounds which showed an antibacterial effect
against pathogenic bacteria.

that there are 17 species of mint. Mentha local has 2 different
verieties based on the flower colour, which are purple and
white. Other varieties are for example Mentha aquatic,
Mentha piperita, Lavender mint, Lemon mint spp, etc. The
mint plant can be easily find in Indonesia, is Mentha piperita.
It has commonly been used for spices, ornament of food, for
aromatherapy, and other purposes. Less has been known with
regard to the use of mint leaf as feed additive for poultry. The
previous research results showed that mint leaf in the form of
powder [11] and alcoholic extraction [12] on broiler
performances had been reported. Lack of data examined the
effect of mint leaf extract obtained by squeezing method. The
current experiment aimed to report active substances
contained in mint leaf extract and tested in vitro the effect of
its product on antibacterial activities against LAB, Salmonella
sp, and Escherichia coli.

Keywords— Mint leaf extract, active substances, antibiotic,
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A. Materials
Materials used in this research were mint leaf, Zinc
Bacitracin as commonly used antibiotic, isolates of BAL,
Salmonella sp, and Escherichia coli, Nutrient Agar, aquadest,
alcohol 70%, yarn, craft paper, medical cotton, tissue,
aluminum foil, label paper. The equipments used were cotton
cloth, beaker glass, test tube, erlenmeyer, tube flask, micro
pipet, Bunsen, incubator, caliper, vortex, blue tip, autoclave,
magnetic stirrer, bar, and analytical balance.

II. MATERIALS AND METHODS

I. INTRODUCTION
The use of antibiotic growth promoter (AGP) for poultry has
been banned more a decade ago in Europe, but it has just been
implemented in Indonesia last year. The primarily concern of
negative effect of AGP is with regard to the human health.
Residue of antibiotic which might cause resistance of bacteria
makes more difficult to cure diseases. Replacement of AGP
gets a lot of intention from researchers around the world. More
specifically, elaboration particularly from different natural
herb products is widely attempted. Extract of turmeric [1] and
soursop [2] leaves have been reported to show antimicrobial
effect. In addition, mint extract has also been reported to have
similar effect [3], [4], [5] and [6]. The report of [7] indicated
that mint plant of Mentha piperita could kill Bacillus
fastidiosus, Staphylococcus aureus, Proteus mirabilis, Proteus
vulgaris, Salmonella choleraesuis, Escherichia coli,
Pseudomonas aeruginosa, Klebsiella pneumoniae and
Serratia odorifera. It has been reported that each gram of mint
leaf contained flavonoid of 1.84 mg, total phenol of 2.72 mg
and antioxidant level of 72.5% [8][9]. Flavonoid is usually
directly related with antimicrobial effect. It has an ability to
destroy cell membrane of pathogenic bacteria, so that effect
toxic of flavonoid might then cause disruption of DNA and
protein synthesis leading to death.
The mint plant is a plant in the family of Labiatae, which
has a specific smell and taste. It has been identified by [10]

B. Extraction of Leaf Mint
The leaf of mint was taken and separated from branch,
then the only fresh leaf mint was put in cotton cloth and
manually squeezed by hand to get the extract. From 1 kg of
fresh leaf mint could be produced 280 ml extract.
C. Procedure of Testing Active Substances
C.1. Flavonoid measurement
Total flavonoid was tested according to [13] with
modification as follow: 10 ml of acetyl-acetate fraction of leaf
mint extract was put in the tube flask, added with 1 ml of
AlCI3 solution (2 g dissolved in 100 ml of acetate glacialmethanol). Then, another addition wad done up to 25 ml
indicator in tube flask. Similar steps were also done for blank,
but without addition of sample. The solution was then allowed
to stand for 30 minutes before measurement with
spectrophotometry at 425 nm wave length.
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Duncan’s Multiple Range Test (DMRT) if there were
significant differences.

C.2. Total Phenol Measurement
Total phenol was measured according to Pourmorad
method [14]
C.3. Antioxidant measurement
Antioxidant activity was measured according to Molyneux
method [15]
D. Microbiological Analysis
D.1. Sterilization of equipments
All equipments including petri disk, test tube, tube flask
used were wrapped by using craft paper, roped and sterilized
by using autoclave. The respective temperature, pressure and
time were adjusted to 121°C, 1.5 atmosphere and 20 minutes.
D.2. Preparation of Nutrient Agar
Nutrient Agar was dissolved with aquadest at the ratio of
50 g Nutrient Agar : 1000 ml aquadest. The solution was then
stirred and homogenized by using magnetic stirrer. Next, it
was then being sterilized with condition similar to those of
equipments except only taking 15 minutes. The sterilized
solution was then distributed to each petri disk about a quarter
of the volume or 15 ml.
D.3. Handling bacterial isolates
Each bacterial isolate was treated similarly, of which it
was diluted with aquadest at the ratio of 1:10 and put into an
Erlenmeyer of 250 ml. Then, 1 ml of isolate solution was
taken, put into the petri disk and shaken by forming like 8
number till homogeny. The media was then dig by using blue
tip having diameter of 6 mm to put sample. Then, 100 µl of
sample according to the treatment was poured to the hole, and
incubated 35-37°C for 24 hour.

III.

RESULTS AND DISCUSSION

A. Active substances of mint leaf extract. The results on
analysis of active substances of mint leaf is showed in
Table I:
TABLE I. Active compounds of Mint Leaf Extract
Compound Name
Concentration
Flavonoid
(1.32+0.02)%
Polyphenol
(5.76+0.01) % b/b
Antioxidant
(0.77) mg/ml

The results indicated that mint leaf contained flavonoid,
polyphenol and antioxidant, but the concentration of each
substance was less than previous report [8][9]. It was reported
that each gram of mint leaf contained flavonoid of 1.84 mg,
total phenol of 2.72 mg and antioxidant level of 72.5% when
mint leaf was extracted by using alcohol or tested in the
powder form. The different should be attributable to different
method of extraction or preparation.
B. Effect of Leaf Mint Extract Concentration on Diameter of
Inhibition Zone
One of indicator of antimicrobial activity of any herb or
substance might be indicated by measuring diameter of
inhibition zone. Each microbe will response differently toward
an antimicrobial agent. It is expected that a good microbial
agent will suppress microbial growth indicated by having
larger diameter of inhibition zone, but it would not affect
diameter zone of LAB. Effect of leaf mint extract
concentration on diameter of inhibition zone of different
microbial responses showed in Table II and pictures showed in
the figure 1.

E. Diameter of Inhibition Zone Measurement
Measurement was using caliper, it was done in 2
directions: horizontal and vertical on clear zone circle. The
diameter of inhibition zone was measured by different
between clear zone and original hole diameter.

TABLE II. Diameter of inhibition zone after exposure toward Escherichia
coli, Salmonella sp. and LAB
Diameter of Inhibition Zone (mm)
Treatment
Escherichia coli
Salmonella sp.
LAB
P0
6.80±1.35a
3.07± 1.62a
6.80± 1.35a
P1
15.20±3.21b
14.45±2.34b
16.33±2.88b
P2
18.08±0.98b
13.68±5.69b
21.20±3.98b
P3
17.87±1.15b
22.42±7.18b
25.95±4.83b
Notes: The different superscripts in the same row showed highly significant
differences (P<0.01), and ns indicated no significant effect

Experimental Design
The experiment had 5 treatments consisted of:
P0: addition of 0.01% antibiotic Zinc Bacitracin
P1: addition of leaf mint extract with concentration of 25%
P2 addition of leaf mint extract with concentration of 50% and
P3 addition of leaf mint extract with concentration of 100%.
Each treatment was repeated 3 times, so there were 12
units of experiment.

Effect of leaf mint extract on diameter of inhibition zone
showed that statistically significant increases were noted to all
microbes (P<0.01). This indicated that the growth of
pathogenic microbes (Escherichia coli and Salmonella sp) as
well as non-pathogenic LAB could be inhibited by leaf mint
extract regardless the concentration used. The suppression of
LAB might be negatively affect the growth performance of
poultry, however, the inhibitory effect of mint leaf extract is as
expected. The previous reported finding [16] showed similar
result when flavonoid containing stem or leaf of mint or [17]
for skin root of awar-awar plant. Based on membrane structure
which contains peptidoglycan, it was reported by [18] that
membrane cell of pathogenic bacteria is thinner than nonpathogen one.

F. Variables Observed
The variables observed in this study were:
a) Total flavonoid of ileal content and characteristics included
intestinal length and weight,
b) Total phenol content,
c) Antioxidant level
d) Antibacterial activity against Escherichia coli, Salmonella
sp. and Lactic Acid Bacteria (LAB)
G. Statistical Analysis
All data obtained in this research were analyzed with one
way analysis of variance (ANOVA) and continued with

113
Aris Karma Andika, Irfan Hadji Djunaidi, and Eko Widodo, “Active Compounds of Leaf Mint (Mentha piperita) Extract and In Vitro
Antibacterial Inhibitory Effect,” International Research Journal of Advanced Engineering and Science, Volume 5, Issue 1, pp. 112-114, 2020.

International Research Journal of Advanced Engineering and Science
ISSN (Online): 2455-9024

Escherichia coli

Salmonella sp.

This makes flavonoid could easily penetrate the cell wall to
disrupt metabolic process resulted a death cell. The ability of
flavonoid to inhibit or even kill bacteria has also been reported
[19]. On the other hand, non-pathogenic bacteria which
grouped as LAB have a thicker cell wall. It is expected to
more resistant toward flavonoid exposure, in fact, flavonoid
might positively increase clear zone diameter indicated it
might inhibit or kill LAB. Previous report [20] said that the
addition of date juice inhibit or kill LAB.

[9]

[10]
[11]

IV. CONCLUSION

[12]

Based on research results, it could be concluded that leaf
mint extract contains active substances of flavonoid and total
phenol and shows antioxidant activity. In addition, the use of
leaf mint extract positively inhibit pathogenic bacteria
(Escherichia coli and Salmonella sp) and also non-pathogenic
LAB.

[13]

[14]
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