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ABSTRACT 

Research related to geological materials that are useful for health in Indonesia (bio-geo-prospective) for health is still 
being developed. This article opens a new perspective on the possibility of using melatonin in bats guano rock in 
attenuating COVID-19 based on the prospect of its occurrence. The current outbreak of the COVID-19 virus is a 
pandemic that has infected hundreds of thousands of patients worldwide which certainly requires good medication. 
To determine the presence of bioactive chemicals in sediment rocks both qualitatively (types) and quantitatively 
(levels) can be done by analyzing the active compounds (compounds (chemical compounds that have medicinal 
properties). While obtaining these active compounds can be done by isolating the active compounds. The isolated pure 
compound can be further developed into modern medicine. A sensitive and validated method for the melatonin 
determination by developed High-performance liquid chromatography (HPLC) coupled with fluorescence detection 
with an extraction procedure of direct sample extraction (DSE) in measure melatonin levels in bats guano rock. The 
test validation shows that the use of this method is very successful as indicated by the high correlation coefficient 
value of 0.9997, the RSDs (n = 3) of 4.35% and the LOD values is 0.0236 (ng / g FW) and LOQ 0.1283 (ng / g FW). 
The average melatonin content in guano stones was 24+ 0.18 ng / g FW.    
Keywords: Melatonin, Bats Guano Sediment, HPLC, Fluorescence Detection, Direct Sample Extraction.  
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INTRODUCTION 
In recent history, the Covid-19 pandemic outbreak that occurred at this time was the most devastating health 
disaster and greatly affects all human life. The recent outbreak was discovered in Wuhan, China in early 
December 2019; the outbreak is very fast spreading not only in China but also throughout the world.1-3 The 
outbreak is caused by the coronavirus (CoVs), this virus is a virus that has ribonucleic acid (RNA) as its 
genetic material that can infect animals and humans; the infection that occurs will disrupt the central 
nervous system, respiratory system and infections of the gastrointestinal tract.4 
Coronaviruses can be classified into four main groups known as alpha, beta, gamma, and delta. It is 
currently known that there are seven types of coronavirus that are known to infect people, some of which 
are more common or more severe than others.  
At this time it is believed that Order Chiroptera, suborders Megachiroptera, Microchiroptera, and genus 
Rhinolophus of Bats Family are carriers of coronaviruses that infect humans.5,6 However, how the 
transmission occurs is not clear, it is still at the level of a hypothesis.7 
Based on several studies on guano bats, it is known that bats are a habitat for several pathogenic microbes, 
including viruses8, fungi9, and bacteria.10 However, research on the content of melatonin as a chemical 
compound on bat guano sediment that can treat Covid-19 has not been done much. The results showed that 
the melatonin content in bats was greater than that found in humans. 
Numerous studies have shown that melatonin concentrations in bats show significant variations at night 
and during the day; melatonin concentrations of 60 to 500 pg/ml at night and during the day are still at high 
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levels of 20-90 pg / ml depending on the species.11,12 To compare melatonin levels in humans; it was 
observed in the young population at the level of 83 +/- 20 pg/ml, but in the older adult population at the 
level of 11.2 +/- 1.6 pg /ml.13 
Documentation from several studies shows that melatonin has a positive effect that can be alleviating 
disorders of the respiratory system due to bacteria, radiation, and viruses.14,15 They reported that there is 
evidence that pneumonia caused by Coronaviruses (CoVs) such as acute lung injury (ALI) and acute 
respiratory distress syndrome (ARDS) by adding melatonin as a supportive adjuvant utility in treating the 
diseases.16, 17   
Melatonin can be found in humans, animals and plants,18 in humans, more melatonic content is found in 
young children than their parents and even their grandparents. Whereas in animals, melatonic is found 
mostly in bats, exceeding the content in humans.19, 20   
Melatonin (N-acetyl-5-methoxytryptamine) (Fig.-1), since being isolated and identified in vertebrates,21 is 
a pineal-related hormone related to pineal, besides the important role in regulating the circadian and 
seasonal biological rhythm; antioxidant, cytoprotection, anti-inflammatory, and an immunostimulant.22 
 
 
                  
 
 
 
 
 

  Fig.-1: Melatonin’s Chemical Structure ((N-acetyl-5-methoxytryptamine) 
 

Various analytical techniques by HPLC have been used to determine melatonin levels, indicated low 
concentration in some biological samples, such as in blood plasma,23-25 in plant,26 in medicine27 and urine.28 
However, research on melatonin levels in sediments (geological materials) samples has not been widely 
carried out. Referring to the low concentration of melatonin and the coexistence of several endogenous 
compounds in biological samples; an  HPLC coupled fluorescence detection was used to be the method of 
choice of analysis to determine the presence of melatonin in geological samples ( bats guano sediments). 
    

EXPERIMENTAL 
Material and Methods 
Bat guano material.  
The samples of bat guano sediments were taken from Giriharjo Cave and Ngrandu Cave in Gunungkidul 
Regency, East Java, Indonesia. To sterilize the guano bat material, 10% hypochlorous acid solution is given 
for 5 minutes, then washed with distilled water three times, and soaked in distilled water for 24 hours at a 
temperature of 240 C. 
  
Reagents  
Melatonin CAS 73-31-4 - (Merck), Chloroform, Ethyl acetate (Merck),  Acetonitrile (Merck). 
 
Sample Preparation 
The direct-sample extraction (DSE) was used in the sediments extraction processes in sediments (1.0 g 
fresh The direct-sample extraction (DSE) was used in the sediment extraction processes in sediments. The 
amount of 1.0 g fresh weight (FW) was ground to be powdered and put in a 15 mL vials together ethyl 
acetate (3 mL)  and the mixture was immersed for 30 minutes in an ultrasonic bath. After leaving it for 15 
hours at 40 C. All the organic solvent extracts were combined, then evaporated to dryness. Furthermore, 
using 0.5 ml acetonitrile the residue was redissolved, and filtered by 0.2 μm.  Finally analyzed by HPLC 
with fluorescence detection. 
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The concentrations of the standard melatonin solution consisted of 0.01, 0.1, and 1 µM was prepared similar 
to the above samples processes. 
 
HPLC with Fluorescence Detection 
Agilent HPLC Agilent 1260 Infinity Fluorescence Detector with the addition of an Eclipse-XDB-C18 
column (4.6 ×150 mm, 5 μm) was employed. Fluorescence Detector (FLD) was performed with an 
excitation wavelength of 280 nm and an emission wavelength of 350 nm and a run time 20 minutes. The 
mobile phase consists of the isocratic procedure, 50% acetonitrile, and 50% water. The injection volume 
was 20 μL, and the flow rate of 0.2 mL/ min. The column temperature was set at 40 °C. 
 

RESULTS AND DISCUSSION 
A preliminary test of melatonin analysis was carried out to determine the retention time of the compound. 
For detecting  melatonin by fluorescence detection, we used λexc  of 280 nm and a λemi of 350 nm; the 
chromatogram peak of melatonin standard solution can be seen at the retention time 15.5 min as shown in 
Fig.-2 (left), whereas the chromatogram peak of the bat guano sample was seen in Fig.-2 (right). 
 
Validation of Melatonin Identification Analysis Methods 
Linearity Test 
The linearity of the melatonin determination method by HPLC is determined by making a curve of the 
relationship between the standard concentration (X-axis) and the peak area (Y-axis).  The relationship 
between the melatonin injected (2-231pg) and the mean area was reflected in the linear regression equation 
and the correlation coefficient (r). Based on the test results, the R2- value for the standard melatonin was 
0.9999. The linear regression equation for the standard melatonin curve is Y = 2.009 x + 1.213 (Fig.-3, 
Table-1). A small intercept value (close to zero) indicates that there is no disturbance from the matrix in 
the solution so that the determination of the sample analysis can be analyzed properly. 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 

Fig.-2: Chromatogram of Melatonin Standard (2 pmol; left) and Melatonin extracted from 2 ml of a Plasma Sample 
(right), by HPLC with Fluorescence Detector 

Precision 
To determine the level of precision, repeated measurements were carried out 5 times with different 
concentrations. The value of precision is reflected in the relative standard deviation (RSD). The RSD 
melatonin value from this study is 0.37%. less than 2%. The RSD value based on the analysis of the 
concentration of melatonin is 0. 37%. The low RSD values (< 2%) reflecting the high degree of precision. 
 
Accuracy (Recovery) 
To find out whether the analytical method used has good accuracy and precision, the addition of the standard 
melatonin concentration either in the working standard solution or rock samples is carried out. From the 
research, it was found that the percent recovery range for the addition of raw melatonin was 90.5603-
100.0430% (mean of recovery 94.5775 %) with the RSD obtained of 3.6652 %. The percent recovery range 
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and coefficient of variation (<15%) meet the required criteria, so it is evident that the analytical method 
used has good accuracy and precision. 
 

 
Fig.-3: Melatonin Standard Linear Regression Curve  

 
Table-1: Linearity Statistical Summary of  Melatonin 

 
 

 
 
 
 
The Limit of Detection and Limit of Quantification  
The limit of detection (LOD) and Limit of quantification (LOQ) are calculated from a linear regression 
curve which uses the ratio between the standard deviation of response and the slope of the calibration curve. 
By using the different multiplier factors (3.3 for LOD and 10 for LOQ).  The LOD values is 0.0236 (ng/g 
FW) and LOQ 0.1283 (ng/g FW).  
 

Melatonin levels 
The level of melatonin in different concentrations directly related to the respective recovery rate of each 
extraction. The level of efficiency around 10-15%. The mean melatonin levels obtained by using the DSE 
method on bat guano sediment is 24+ 0.18 ng/g FW. 
 

CONCLUSION 
The results of the validation tests, which include linearity, precision, and low LOD and LOQ values below 
the allowable, indicate that the HPLC coupled detection analysis method used following the Direct sample 
extraction procedure is very good. 
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