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Abstract
The Indonesian bay leaves (Syzygium polyanthum) are one of the traditional cooking spices used 
in several countries in Southeast Asia, and this spice gives a distinctive herbaceous aroma. Bay 
leaves are often used as a medicinal plant for generations by the community to reduce cholesterol, 
diabetes, hypertension, gastritis, and diarrhea. The purpose of this study was to compare the content 
of polyphenols in Indonesian bay leaf fresh decoction and herbal tea. The total phenolic content was 
determined by Folin-Ciocalteu’s method. The test results showed that the highest polyphenol content 
was found in bay leaf tea at 19.19 ± 4.06 mg/kg, and then bay leaf decoction at 6.36 ± 3.23 mg/kg. 
Based on the statistical analysis, it was stated that there was a difference in the levels of polyphenols in 
each sample, meaning that there was a significant difference. The implications of this study can be to 
develop processing techniques for Indonesian bay leaf which contain the best polyphenols for public 
consumption. 
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Perbandingan Kandungan Polifenol pada Rebusan Daun Salam Segar 
(Syzygium polyanthum) dan Teh Herbal Daun Salam 

Abstrak
Daun salam (Syzygium polyanthum) merupakan salah satu bumbu masakan tradisional yang digunakan 
di beberapa negara di Asia Tenggara, rempah ini memberikan aroma herbal yang khas terhadap 
masakan. Daun salam sering digunakan sebagai tanaman obat secara turun temurun oleh masyarakat 
Indonesia untuk menurunkan kolesterol, diabetes, hipertensi, maag, dan diare. Tujuan dari penelitian 
ini adalah untuk membandingkan kandungan polifenol pada rebusan dan teh daun salam. Kandungan 
total fenolik ditentukan dengan metode Folin-Ciocalteu. Hasil pengujian menunjukkan kandungan 
polifenol tertinggi terdapat pada teh daun salam sebesar 19,19 ± 4,06 mg/kg, kemudian rebusan daun 
salam sebesar 6,36 ± 3,23 mg/kg. Hasil analisis statistik menunjukkan bahwa terdapat perbedaan 
kadar polifenol pada setiap sampel, artinya terdapat perbedaan yang signifikan antara kandungan fenol 
pada rebusan daun salam dan teh daun salam. Implikasi dari penelitian ini dapat mengembangkan 
teknik pengolahan dan penyajian daun salam yang mengandung polifenol terbaik untuk dikonsumsi 
masyarakat.

Kata Kunci: Rebusan daun salam, teh daun salam, metode Folin-Ciocalteu, kandungan polifenol.
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1. Introduction
The global pandemic of the Covid-19 

virus has made people around the world 
aware of the importance of maintaining 
health. Various efforts have been made to 
prevent transmission of the Covid-19 virus, 
one of which is by increasing the body 
endurance1. Chemical compounds that have 
great potential as antivirals and have many 
health benefits are polyphenols2.

Polyphenol compounds are rich 
in extraordinary medicinal properties 
such as curing microbial infections, 
oxidative stress, inflammation, diabetes, 
cancer, neurodegenerative disorders, 
and cardiovascular disorders3. Phenolic 
compounds provide anti-inflammatory, 
anticancer, anti-aging, antibacterial, and 
antiviral effects4. Polyphenols are active 
substances against various types of viral 
infections such as influenza, herpes, hepatitis, 
rotavirus, corona virus, among others5.

Potential sources of phenolic acids and 
polyphenols are fruits, vegetables, herbs and 
spices6. One of the plants that are widely used 
by Indonesian people has many health benefits 
and contains polyphenols is Indonesian bay 
leaves.  The Indonesian Bay leaf (Syzygium 
polyanthum), also known as “salam”, is 
a type of Indonesian plant that belongs to 
the Myrtaceae family7. The Indonesian bay 
leaves are known to the public as a culinary 
ingredient that gives a distinctive aroma and 
slightly astringent taste for food8.

The main compounds contained in 
Indonesian bay leaves are natural polyphenol 
compounds. Phenolic compounds are 
components that contribute to the bitter taste, 
astringency, and pigmentation of most plants9, 
including Indonesian bay leaves.

The Indonesian bay leaves contain many 
antioxidants and antidiabetics compounds 
that can provide many health benefits, 
such as reduced liver function problems, 
reduce symptoms of nausea, vomiting, and 
discomfort, and increase compliance and 
effectiveness of tuberculosis treatment10,11. 
Apart from that, Indonesian bay leaves  can also 
reduce uric acid levels and gout arthritis pain 
intensity12, treat hypertension13,14, and reduce 

cholesterol levels in the blood15. Previous 
research reported that Indonesian bay leaves 
contain several bioactive compounds, such 
as alkaloids, flavonoids, saponins, tannins, 
quinones, terpenoids8, and essential oils15.

In this research, Indonesian bay leaves 
will be processed by brewing them into herbal 
tea as an alternative to the simple Indonesian 
bay leaf brewing technique, namely decoction 
which only involves brewing Indonesian bay 
leaves with hot water. This research aimed to 
determine the effect of the method of brewing 
bay leaves in fresh form and herbal tea on the 
polyphenol content, so that we can find out 
which brewing technique provides the best 
benefits for health  

2. Method
2.1. Materials

The Indonesian bay leaves are obtained 
directly from local plantations, in East 
Bandung, West Java, Indonesia, with the 
green bay leaf without any yellow spots, 
white spots, and holes. The materials used 
in this   study   included methanol (Merck), 
ferric (III) chloride (Merck), Folin-Ciocalteu 
phenol reagent (FCR) (Merck), sodium 
carbonate (Merck), and gallic acid (Merck).

2.2. Instrumentation
The instrumentation used in this 

research is UV-Vis spectrophotometry 
(Shimadzu UV1780).

2.3. Preparation of Indonesian Bay Leaf 
Decoction and Herbal Tea
Indonesian Bay Leaf was determined in 

the Plant Taxonomy Laboratory, Department 
of Biology, Universitas Padjadjaran, 
Indonesia. In the decoction preparation, 1 g 
of fresh Indonesian bay leaves is cut or sliced 
into small pieces. Then boil the Indonesian 
bay leaves in 1 L of boiling water (100oC) 
for 30 minutes, and filter so that residue and 
filtrate7. In preparation of Indonesian bay leaf 
herbal tea, 1 g of dried Indonesian bay leaves 
were steeped in 1 L of boiling water for 5 
minutes and filtered11.
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Table 1. Analysis of phenolic content on Indonesian bay leaf decoction and herbal tea

2.4. Qualitative Analysis of Phenolic 
Content
The determination of phenolic 

compounds was tested by the ferric chloride 
method, by taking 1 ml of sample and adding 
about three drops of 1% ferric chloride 
reagent. The formation of a blue or green 
color indicates the presence of phenolic 
compounds16.

2.5. Determination of Total Phenolic 
Content
Determination of the maximum 

absorption wavelength and calibration 
curve of gallic acid must carried out first. 
The maximum wavelength of gallic acid 
was carried out by measuring a 100 ppm 
concentration of gallic acid solution in the 
range 400-900 nm and determining the 
maximum wavelength value with the highest 
absorbance value. Standard solutions of gallic 
acid were prepared with concentrations of 10, 
20, 30, 40, and 50 ppm. Then add 0.5 ml of 
Folin Ciocalicau reagent, shake, and leave 
for 4-8 minutes. Add 4 ml of 7% Na2CO3 
solution and shake until homogeneous. Leave 
it for 60 minutes and measure the absorbance 
at the maximum wavelength. A calibration 
curve for the relationship between gallic acid 
concentrations was created17.

The total phenolic content in 
the Indonesian bay leaf decoction and 
herbal tea was determined using UV-Vis 
spectrophotometry with the Folin-Ciocalteau 
method. This method occurs by taking 0.5 ml 
of the sample solution, then adding 0.5 ml of 
Folin Ciocalteu's reagent and leaving it for 
5 minutes, and 4 ml of Na2CO3 7% w/v to 
each solution until homogeneous, allowed to 
stand for 60 minutes. The absorbance of the 
mixture was measured at 598 nm maximum 
wavelength of the standard solution of gallic 

acid and repeated three repetitions18. 
All measurements and analyses were 

carried out in triplicates. Analysis of variance 
was performed by using oneway ANOVA. 
The results with p < 0.05 were regarded to be 
statistically significant.

3. Results and Discussion
3.1. Qualitative Analysis of Phenolic 

Content
The results from the decoction and 

herbal tea of Indonesian bay leaf (Syzygium 
polyanthum) were made at the same 
concentration of 100 ppm for each sample. 
The result of decocting bay leaves is brownish 
yellow, and the color of brewing bay leaf 
herbal tea is brownish yellow, a darker color 
than the color of decocting fresh bay leaves.

Qualitative analysis of polyphenols 
from Indonesian bay leaf decoction and 
herbal tea using the ferric chloride method 
which aims to determine and confirm the 
presence of polyphenolic compounds in 
the samples analyzed. The results of the 
phytochemical analysis in Table 1 show that 
the Indonesian bay leaf decoction and herbal 
tea contain polyphenolic compounds, these 
results are consistent with several previous 
studies8,11,18–21. The reaction of FeCl3 with the 
sample causes the formation of color in this 
test, the role of which is the hybridized Fe3+ 
ion as shown in Figure 122.

3.2. Determination of Total Phenolic 
Content 
In determining the phenolic content 

of polyphenols from Indonesian bay leaf 
decoction and herbal tea, the first thing to do 
is to determine the maximum wavelength and 
the linear curve of the gallic acid solution. 
The maximum absorbance obtained at a 
wavelength of 598 nm with an absorbance 

Sample*
Qualitative analysis of 
phenolic compound**

Folin-Ciocalteu’s method

Ferric chloride test Absorbance Phenolic content (mg/kg)
IBL Decoction + 0.888 6.36  ± 3.23
IBL Herbal tea + 1.222 19.19  ± 4.06

*IBL for Indonesian bay leaf; **(+) for positive green color formation 
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of 0.002 and the measurement results of 
the standard solution obtained a calibration 
curve with a linear equation for gallic acid 
is y=0.02601x+0.7229 with R2= 0.8366, 
which shows a good correlation coefficient 
(Figure 2). The R2 value is said to be good 
if it is >0.5 because the R2 value ranges 
from 0 to 1, provided that the closer it is to 
1, the better the model23. Furthermore, the 
absorbance measurement of the Indonesian 
bay leaf decoction and herbal tea at a 
maximum wavelength of 598 nm using a UV-
Vis spectrophotometer was carried out three 
times for the determination of the levels of 
polyphenols in each sample.

Table 1 showed that the polyphenol 
content in the sample obtained the highest 
polyphenol content in the Indonesian bay 
leaf herbal tea with an average GAE value 
of 19.19 ± 4.06 mg/kg. Then followed by a 
solution of Indonesian bay leaf decoction with 
an average GAE value of 6.36 ± 3.23 mg/kg. 

This is caused by the difference in 
temperature treatment and soaking time 
between the Indonesian bay leaf decoction 
samples and herbal tea. The results showed 
that at the same brewing temperature (100oC) 
but with a shorter brewing time (5 minutes) 
the functional properties could be increased, 
with the highest polyphenol content in bay 
leaf herbal tea. In the previous research, 
optimum conditions for extracting Indonesian 
bay leaves in varied with the shortest time and 
lowest temperature24.

This can happen because phenolic 
compounds are also very sensitive to high 

temperatures or the presence of oxygen11. So 
that a longer brewing time can damage the 
bioactive content in bay leaves. Long brewing 
times result in longer exposure to heat, light 
and oxygen of the bioactive content in the 
ingredients, resulting in greater degradation 
of these compounds compared to shorter 
brewing times at higher temperatures25. 

The phenolic content can also be seen 
from the type of Indonesian bay leaf sample 
used. In the decoction method, the Indonesian 
bay leaves used are fresh, while in herbal tea, 
dried bay leaves are used. The high content 
of phenolic compounds in dry leaf extracts 
is caused by the drying process of dry leaves 
which can open the cell walls of the extracted 
sample so that more phenol content is 
extracted in the sample26.

Apart from affecting the polyphenol 
content, long infusion times will destroy 
antioxidant compounds, causing a decrease 
in antioxidant value27. In addition, heating for 
too long and using quite high temperatures 
can reduce antioxidant activity28.

Polyphenols found in food and medicine 
have been shown to protect us from viral 
infections. If an infection occurs, polyphenols 
will support the healing process through 
various mechanisms, namely blocking the 
entry of host cells, inhibiting the multiplication 
of viruses, closing blood vessels, and 
protecting against superinfection5.

3.3. Comparison of Phenolic Content
The result of Indonesian bay leaf 

decoction and herbal tea, was performed by 

Figure 1. Phenol and ferric chloride reaction.

Figure 2. Linear regression of the gallic acid 
curve.

Figure 3. Comparison phenolic content on 
Indonesian bay leaf decotion and 
herbal tea, with p < 0.05
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using oneway Anova. The results with p<0.05 
were regarded to be statistically significant 
differences (Figure 3). The rich content of 
phenolic compounds makes Indonesian bay 
leaf have many health benefits as a medicine for 
various diseases28. The phenolic compounds 
in Indonesian bay leaf leaves have antioxidant 
activity which can ward off free radicals. 
Therefore, the higher the phenol content in 
the extract, the higher the contribution of the 
extract's antioxidant activity18. Numerous 
studies have shown that plant extracts are the 
main source of compounds that exhibit strong 
antioxidant activity and can be used in curing 
many diseases related to oxidative stress 
such as cancer, diabetes, and cardiovascular 
disease29.

4. Conslusion
In conclusion, the polyphenol content 

was higher in Indonesian bay leaf (Syzygium 
polyanthum) herbal tea. This can be a 
consideration in the processing of Indonesian 
bay leaf herbal tea that will be consumed by 
the community. However, the high phenolic 
content in Indonesian bay leaf can provide 
great health benefits.
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