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 The coir of young coconut is the largest by product of coconut. Young 
coconut coir has no important industrial uses and until now has been 
incinerated or dumped without control. This is because the utilization of 
young coconut coir is not easy as the old one. Tannin has pharmacological 
activities including anti-inflammatory, antioxidant, anti-tumor This study 
aims to determine tannin in young coconut coir (Cocos nucifera L.) using 
a complementary analytical technique, Fourier Transform Infra-Red 
(FTIR) and Ultraviolet-Visible (UV-Vis) spectroscopy. Sample of young 
coconut coir was obtained from the waste of bargainer at the local market. 
Sample was maserated using ethanol as the solvent and then was 
evaporated to get concentrated extract.  The FTIR and UV-Vis spectra 
showed that the sample was indicated to contain tannin. The presence of 
tannin was indicated by appearance of peak at 283 nm and 326 nm in UV-
Vis spectra and in the region between 1610-1445 cm-1 by FTIR. This research 
is an early stage in the characterization of tannin compounds from young 
coconut coir extract. It is expected that waste have economic value in the 
future. 
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INTRODUCTION  

Tannin is polyphenolic secondary metabolites that are found in several parts of plants, bark, wood, 
leave, root, seed, and fruit (Morbeck et al., 2019), (Falcão & Araújo, 2018), (Das et al., 2020). There are 
two major classes of vegetable tannin (tannin that are produced in nature), hydrolyzable tannin, and 
condensed tannin (also named proanthocyanidin). Hydrolyzable tannins consist of a glucose core 
esterified to aromatic acids with occasional or multiple complex esters, which contain two subclasses, 
gallotannins and ellagitannins. Condensed tannins are composed of flavan-3-ol monomers (Das et al., 
2020), (Ju et al., 2021). Condensed tannins are one of the most abundant group of natural polymers 
after lignins that widely distributed in plant kingdom and often referred to proanthocyanidin due to 
their ability to release anthocyanidins upon depolymerization under strongly acidic conditions 
(Gourlay & Constabel, 2019),  (Panzella & Napolitano, 2022). 
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Figure 1. Classification of tannin (A) hydrolyzable tannin; (B) condensed tannins (Das et al., 2020) 

Glucogallins (a kind of hydrolyzed tanins) are an esterification of gallic acid and glucose. Glucogallins 
have some biological activities that come from the hydrolysate. The pharmacological activities of 
glucogallins including anti-inflammatory, antioxidant, anti-tumor. It also provide treatment for 
hypertension, myocardial infarction, and diabetes in traditional (Xiong et al., 2021).  
 Young coconut water is the right choice to quench the thirst. It is so refreshing, slightly sweet, 
and keeps us hydrated in hot climate. It is also rich in electrolytes and micronutrients that are 
exceptionally beneficial to our health. Fresh coconut water can be found at the road side stand 
alongside the city. Unfortunately, consumption of young coconut water generates large volume of solid 
waste, especially the husk fiber/coir  (Guedes et al., 2018). That waste are more difficult to process than 
the old one. Generally, the traders let the waste piled up. This caused a negative effect on the health 
and also environment. 
 In previous studies, an analysis of the secondary metabolite content of young coconut coir was 
carried out. Young coconut coir was maserated using three solvents with different polarity, hexane, 
acetone, and ethanol. The result showed that ethanol is the suitable solvent which the ethanolic extract 
of young coconut coir contains flavonoids, terpenoids, and tannins (Sari et al., 2021). This study aims 
to determine secondary metabolytes of tannin from young coconut coir. This informations are 
essential to generate alternatives that give value to the young coconut coir. This work was analyzed by 
complementary analytical techniques, Fourier Transform Infra Red (FTIR) and Ultraviolet-Visible 
(UV-Vis) spectroscopy. 

RESEARCH METHOD 

Equipment and materials 
UV-Vis spectra was acquired on Shimadzu UV-1900i double-beem spectrophotometer, FTIR 

analysis was carried out by the IRSpirit Fourier Transform Infrared spectrophotometer, rotary 
evaporator (IKA Rotary Evaporator RV 10 Digital), analytical balance, dark bottle (for extraction), 
beaker glass (pyrex), and wooden spoon as stirring rod (Okafor et al., 2021)(Picollo et al., 2018) (Makuła 
et al., 2018). Sample was young coconut coir (Cocos nucifera Linn Var. Viridis), more known as Kelapa 
Hijau, that obtained from the waste of bargainer at the local market around Marpoyan Damai 
subdistrict, Pekanbaru-Riau. The solvent used was ethanol of analytical grade (96%) and aquadest. 
Ethanol has been selected as general solvent, as ethanol is a safe option for plant extraction due to the 
fact that it leaves behind a safe to use, non-toxic oil product. 
Preparation 

The coconut was split into two to made it easier removing the coir from the coconut. The coir 
was dried under the sun and then extracted with maceration method by using ethanol as the solvent. 
Sample was weighed 500 gram and macerated using 1 L ethanol in dark bottle for 24 h in room 
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temperature. The extract was filtered and evaporated with rotary evaporator (phytochemical tested 
have been done on previous study) (Weli et al., 2018) (Ahmed et al., 2022). All extract were placed in a 
room temperature condition before used for further works. 
UV-Vis spectrophotometry 

Tannins spectra were acquired using 10 L aliquot of a aqueous tannin solution (10 mg/mL) 
diluted in 5 mL of distilled water. The extracts were scanned in the wavelength ranging from 200-400 
nm using Shimadzu UV-1900i double-beem spectrophotometer and the characteristic peaks were 
detected. The peak values of the UV were recorded and compared with the literature (Passos & Saraiva, 
2019)(Tajodini et al., 2020)(Sholikhah et al., 2020). 
FTIR spectroscopy 

Preparation sample was made from  2mg sample and 200 mg KBr, mixed quickly 
homogeneously using mortar (Dutta, 2017)(Dutta, 2017). Furthermore, sample measured using IRSpirit 
Fourier Transform Infrared spectrophotometer within the wave number range between 4000 and 400 

cm-1 in  60 second. The peak values of the FTIR were recorded and compared with the literature 
(Mohamed et al., 2017). 

RESULTS  AND DISCUSSIONS 

UV-Vis spectrophotometry 
UV-Vis spectrophotometry is the most popular techniques in the characterization of chemical 

compounds in both analytical and organic fields. This is widely used because it has the ability to 
analyze many chemical compounds and the ease of sample preparation when compared to other 
analytical methods. In the field of organic chemistry, it can be used in the determination and 
quantification of polyphenolic compounds from natural extracts (Fouladvandi & Elhami, 2017). 

Tannins are polyphenolic compounds that can be easily extracted with water. Tannins can be 
found in the roots, stems, leaves, and fruit of a plant that has a molecular weight between 500-30,000 
g/mol (Cano et al., 2021),(Sirisangsawang & Phetyim, 2023). Vegetable tannin extracts (tannic 
compounds obtained from plants) even with a molecular weight of up to 3,000 g/mol provide 
absorption at lower wavelengths compared to other smaller molecules. This is because the main 
chromophore group of this compound is an aromatic ring, where this aromatic ring does not have a 
large electronic displacement, resulting the absorption occurs in ultraviolet region  (Grasel et al., 2016). 
Extracts of tannin compounds provide maximum absorption at wavelengths between 204-284 nm 
(Grasel et al., 2016), (Falcão & Araújo, 2018). 
 

 
Figure 2. Ultraviolet spectrum of tannin from young coconut coir. (1) 326 nm; (2) 282 nm. 

Figure 2 shows the spectrum of young coconut coir extract. The analysed sample was in the visible 
region. It presented two absorption maximum in 282 nm (λ1) and 326 nm (λ2). Based on the literature, 
this wavelength is a specific absorption of tannin compounds. Previous studies showed the 
characteristic of UV absorption of different classes of tannin. Hydrolysabel tannins showed two 
characteristic wavelength, λmax1 around 212 nm and λmax2 around 275 nm, with distinctive inflection 
point around 242 nm for gallotannins and strong absorption near 200 nm and a shoulder around 277 
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nm for ellagitannins. Condensed tannins showed a strong absorption around 200 nm, an inflection 
point (λmin) between 258–259 nm and λmax between 279–281 nm  (Falcão & Araújo, 2018) 
FTIR spectroscopy 
 FTIR spectroscopy is a useful tool for determination and characterization of compounds, 
especially organic compounds, both qualitatively and quantitatively. It is widely used due to its relative 
low cost and ease of preparation  (Ricci et al., 2015). Analysis was carried out by looking at the specific 
peaks that indicate the type of functional group of the compound. The molecule of chemical 
compound can be identified by comparing its peak to a data bank of IR spectra. Practically, FTIR 
spectroscopy is a great method to determine functional groups. 

 
 
 

Figure 3. FTIR spectrum of tannin from young coconut coir 

Table 1. Assignment of FTIR spectrum of tannin from young coconut coir 

Sample (cm-

1) 
Literature  

(cm-1)* 
Group Characteristics 

3287.19 3356; 3318 O-H  
Stretching vibration and due to the wide variety of 
hydrogen bonding between OH 

2923.97 2725; 2973,2931 (-CH3, -CH2-)  
Symmetric and antysimetric -C-H- stretching 
vibration 

2358.71 - - - 

- 1718; 1878 C=O  
Stretching vibration (characteristic bands of 
carbonyl groups) 

1609.64 
1614; 1619,1534, 
1501 

C-O 
Aromatic squeal vibration (Arom-C-O-) 

1438.81 1452; 1439 CH2 Aromatic ring vibration (Arom-CH2-OH) 
1368.77 1328 O-H  

1242.97 
1191; 1308, 1264, 
1212 

C-O-C  
Stretching vibration 

1029.26 -; 1066 C-O  Stretching vibration 

*(Marques et al., 2021) 

FTIR spectrum of young coconut coir extracts in the wavenumber range of 4000 to 400 cm-1 is shown 
in Fig. 3. The peak width in the 3287.19 cm-1 region results from molecules having hydrogen (-OH). The 
peak near the wavenumber 2923.97 cm-1 is produced by the C-H stretching vibrations of -CH and -CH2 
belonging to the aliphatic group. The peak between 1609.64 cm-1 and 1438.81cm-1 indicates the presence 

% T 

wavenumber 



         ISSN 2807-3142 (Online) 

JUMPA, Vol.3, No.1 March 2023: 08-13 

12 

of an aromatic ring in the sample extract. The high intensity around 1609.64 cm-1 indicates a high 
amount of C4-C8 interflavonoid. The peak observed between 1242.97 cm-1 to 1029.26 cm-1 is 
characteristic of C–O–C including aromatic C–O and aliphatic C–O the secondary  (Zhang et al., 2017), 
(Marques et al., 2021).    
 This research is in accordance with previous study by Falcao and Araujo (2018). Tannins 
present four strong characteristic bands, two of them at 1615–1606 cm−1 and 1452–1446 cm−1 assigned to 
aromatic ring stretch vibrations and the other two at 1211–1196 cm−1 and 1043–1030 cm−1 assigned to 
stretch vibrations of C–O bond. However, to obtain more accurate result, more sensitive equipment 
can be used such as GC-MS.  

CONCLUSION 

The results of UV-Vis spectrophotometry showed maximum absorption at wavelengths of 282 nm and 
326 nm. This corresponds to the maximum absorption of tannin compounds. From the results of UV-
Vis spectrophotometry and FTIR, the ethanol extract of young coconut coir indicated the presence of 
tannin. Advanced research, using advanced analytic instrumentations, is needed for the 
characterization of tannins from young coconut coir extract. Biological activity test is also needed to 
determine the potential of young coconut coir extract for the global health. 
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