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ABSTRACT:   

 Reports have mentioned that red betel leaf (P. crocatum), a type of 
vegetable product, functions as anti-stress, growth promotor, appetite stimulation, 
imunostimulant, as well as antimicrobial for fish because red betel leaf contains 
alkaloids, tannins, flavonoids, pigments, phenolics, terpenoids, steroids, and essential 
oils. The objective of the study was to describe isolation of tannin class compounds 
using characteristics of UV-Vis and FTIR spectrophotometer method as well as LC50 
score of P. crocatum tannin concentration in African sharptooth fish (C. gariepinus) as 
treatment agent. The extraction method used in the study was maceration in  which 
methanol became the solvent. The sample was dissolved for 48 hours and ratio 
between the sample and solvent was 1: 2.5 (b:v). Thin Layer and Column 
Chromatography were used for isolating the tannin class compounds. The isolation of 
the tannin class compounds in the red betel leaves using the characteristics of UV-Vis 
and FTIR Spectrophotometer showed that isolated compound was the tannin class 
compound. Based on the LC50 toxicity testing of the P. crocatum tannin concentration, 
the highest score occurred when the concentration was 2.16 mg/kg.  
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INTRODUCTION 

 Natural extract is one of many resources that 

may be used for curative treatment or medicine for fish 

and so, further exploration is conducted. It has been 

reported that vegetable products may function as anti-

stress, growth promotor, appetite stimulation,            

imuno stimulant, as well as antimicrobial for fish due to 

alkaloids, tannins, flavonoids, pigments, phenolics, ter-

penoids, steroids, and essential oils they contain 

(Sivaram et al., 2004; Zhang et al., 2009). Herbal im-

mune stimulants can modulate the innate immune re-

sponse that are alternative for cost-effective antibiotics 

and solution towards the limited supply of antibiotics, 

chemicals or medicines currently used to treat fish (Fu 

et al., 2007; Valentim et al., 2008). Immuno stimulants 

are extraordinarily successful and eco-friendly in  ap-

proach to fish disease management (Peddie et al., 2002; 

Cruz et al., 2008; Fujimoto et al., 2012). 

 Fifteen steroids, 18 kavapyrones, 17 chalcones/

dihydrochalcones, 16 flavonesOne of the plants from 

Indonesia that can potentially be used as medicine is red 

betel leaf (Piper crocatum). In the genus Piperaceae, 

677 different compounds have been isolated from 112 

species. There are 190 alkaloids/amides, 49 lignans, 70 

neolignans, 97 terpenes, 39 phenylpropanoids, 6 

flavanones, 4 piperolides (cinnamylidone butenolides) 

and 146 other compounds that cannot be categorized as 

the general large group of secondary metabolites (Dyer 

et al., 2004). Craft et al., (2012) stated that red betel 

leaves have chemical content with certain properties 

called secondary metabolites that store active 

compounds such as flavonoids, alkaloids, terpenoids, 

cyanogenic, glucoside, isoprenoids, nonprotein amino 

acids, and eugenol. On the other hand, flavonoid and 

polevenolad compounds contain antioxidant, 

antidiabetic, anticancer, antiseptic, and anti-

inflammatory properties. 

 Red betel (Piper crocatum) is an alternative 

medicine people widely use. Craft et al. (2012) ex-

plained that red betel leaves contain compounds such as 

flavonoids, alkaloids, terpenoids, and tannins. 

Flavonoids and tannins are classified as polyphenolic, in 

which flavonoid has 15 carbon atoms consisting of two 

benzene rings connected together by a linear chain 

comprising three carbon atoms (Markham, 1982). 

Syahida et al., (2013) reported the addition of red betel 

leaf extract (P. crocatum) with various doses of fishfeed 

that has significant effect on total erythrocytes, total 

leucocyte, lymphocyte percentage, monocyte percentage 

and phagocytosis index for carp (C. carpio) after 

Aeromonas hydrophila challenge test. Based on those 

information, in order to develop medication or curative 

treatment for fish, a study describing LC50 tannin 

concentration in P. crocatum towards African sharp-

tooth fish (Clarias gariepinus) is of neccessity. 

 

MATERIALS AND METHODS 

Research method 

 The study lasted for three months (Maret – Mei 

2017) in the Chemistry Laboratory of State Islamic Uni-

versity,  Maulana Malik Ibrahim Malang, and Environ-

ment Laboratory of Higher Institute of Fisheries (STP/ 

Sekolah Tinggi Perikanan) 

Testing animal 

 The testing animals were African sharp tooth 
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Figure 1. TLC result of red betel leaf extract 

 (P. crocatum)  



catfish (Clarias gariepinus) that weighed between 10 

and 12 grams; there were 10 fish/ tub. Water mainte-

nance was replied with floating water system. The pa-

rameters for the quality of water were DO of 4.91- 5.73 

mg/l, pH of 7.2-7.5 and temperature of 25-26 oC.  Ad 

libitum fish feeding with commercial fish feed was start-

ed two weeks prior to the experiment. 

Isolation and characteristics of red betel leaf tannin 

 The betel leaves were harvested from herbal 

nursery in Malang. The methods used for isolating the 

P.crocatum tannin were maceration followed by the 

Thin Layer (TLC) and Column chromatography.  The 

results were characterized using UV-Vis and FTIR 

spectrophotometer and then compared to the standard-

ized tannins. 

Tannin extraction of red betel leaf 

 Sundang et al. (2011)’s method was adopted for 

extracting tannin form the red betel leaves while Bigoni-

ya and Singh (2014) and Vasconcelos et al. (2010)’s 

method was adopted for the Thin Layer and Column 

chromatography. In order to get phenolic extraction 

form the red betel leaves, 100 grams of red betel leaf 

powder (wet, wilted and dried) were poured into a 500-

milliliter beaker glass. 250 milliliters of methanol was 

poured into the glass to dissolve the powder. The sol-

vent was homogenized using magnetic stirre for 30 

minutes.  

Thin layer and column chromatography 

 In order to separate red betel leaf tannin, the 

column chromatography with a ration between methanol 

and ethyl acetate of (1:8, v/v) was used to separate tan-

nin class compounds. Prior to separating tannins using 

the column chromatography, the (TLC) was conducted 

for obtaining Retention factor (Rf) score for identifying 

tannin area in silica gel. 

Identifying Tannin Compound using UV-Vis and 

FTIR Spectrophotometer 

 UV-Vis spectrophotometer was used for identi-

fying tannin class compounds from the red betel leaves. 

The first step was to pour three millilitre of the sample 

obtained from the column chromatography into the cu-

vette. Next, the spectrophotometer was scanned with the 
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Figure 2. Identification of tannins in fraction one (I) compared to the standardized tannin using  

UV –Vis Spectrophotometer  



wavelength between 200 nm and 550 nm and calibrated 

using methanol. The cuvet filled with tannin filtrate was 

put inside the spectrophotometer and was scanned with 

the wavelength between 200 nm and 550 nm. E1%
1cm 

equation was used to obtain amount of the tannin (µg/

gr). 

Sub-lethal toxicity study 

 The 10 to 12 gram fish that had been adapted 

previously was divided into six groups with three repli-

cations (10 fish/tub). 50%  of lethal concentration of P. 

crocatum tannin within 96 hours was exposed into sin-

gle injection of which dosage was 0.36, 0.72, 1.08, 1.44, 

1.80 and 2.16 mg/kg.  

 

RESULTS 

Isolation and characteristics of red betel leaf tannin 

Isolation of tannin using Thin Layer (TLC) and col-

umn chromatograph 

 Figure 1 described the result of the Thin Layer 

(TLC)  and column chromatograph of dried red betel 

leaf extract under UV light with the wavelength be-

tween 256 nm and 366 nm. 

Identification of tannin compounds using UV-Vis 

and FTIR spectrophotometer  

 Figure 2 described the result of tannin identifi-

cation in the fraction compared to the standardized tan-

nin using UV -Vis spectrophotometer. 

Identifying tannin compound using FTIR spectro-

photometer 

 Figure 3 described the result of tannin com-

pound identification in fraction one using the FTIR 

spectrophotometer. 

Sub-lethal (LC50) Toxicity Study 

 Toxic activity testing using African sharptooth 

catfish (C. gariepinus) in order to detect the toxic con-

centration of Piper crocatum Ruiz & Pav tannin lasted 

for 96 hours. Table 1 described the LC50 of the tannin in 

the P. crocatum.   

 

DISCUSSION 

Isolation and characteristics of red betel leaf tannin 

Isolating tannin compound using TLC and column 

chromatography 

 Based on the result of the TLC, eluent metha-

nol: ethyl acetate (1:8 v/v) resulted in 2 isolates in the 

TLC plate. In Figure 3, the TLC plate after elution 

showed that the Rf scores were 0.72 and 0.51. The tan-

nin was found in the Isolate 2 in which the Rf score was 

0.72 which was in line to the comparison between the 

wavelength of the standardized tannin and that of the 

isolate 2. The color of the tannin compound was pink 

under the UV light where the wavelength was 256. It is 

important to determine eluent in isolating small-scale 

pure compound because the more polarized and accu-

rate mixture between solvent was, better isolation, the 

pure compound  we received. Tyson (1988) stated that 

process of determining eluent was an alternative for 

pure compound isolation. 

 Having finished determining the eluent in TLC, 

the following step in isolating tannin class compound in 

P. crocatum was to conduct column chromatography 

based on Bigoniya and Singh (2014) and Vasconcelos et 

al. (2010)’s method. The chromatography resulted in 

four fractions and the UV-Vis spectrophotometer was 

run for each of the fractions in order to describe the 

wavelength compared to the standardized tannin. Frac-

tion one and the standardized tannin had similar wave-

length.   
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Dosage of Injection Mortality±SD (%) 

0.72 mg/kg 3.33±5.77 

1.08 mg/kg 6.67±5.77 

1.44 mg/kg 13.33±5.77 

1.80 mg/kg 23.33±5.77 

2.16 mg/kg 53.33±5.77 

Table 1. LC50 of Piper crocatum Ruiz and Pav tannin in 

the African sharp tooth catfish for 96 Hours 



Identifying tannin compound using UV-Vis spectro-

photometer 

 Qualitatively speaking, absorbance of the frac-

tion one of P. crocatum showed that there were four 

types of wavelength described in Figure 2. The wave-

length in fraction one is similar to that of the standard-

ized tannin. The wavelength in UV-Vis spectra were 

224 nm, 227 nm, 237 nm and 275 nm. Harbone (1987) 

reported the wavelength of polyphenol compound in 

UV-Vis spectra were between 200 and 400 nm. 

Identifying Tannin Compound using FTIR Spectro-

photometer 

 Figure 3 showed that fraction one of P. 

crocatum had several functional groups in specific 

absorption area, namely hydroxy group (OH) 

characterized by the uptake of 3440 cm-1, aliphatic C-H 

group spans in the 2929 cm-1 absorption area, and C = C 

aromatic group in the 1637 cm-1 absorption area. 

Hagerman, (2002) stated that tannins are polymers of 

flavonoids connected to C 8 through C4. Gafur, et.al 

(2013) added that flavonoid compounds indicated 

specific functional groups, aliphatic C-H hydroxyl 

group and C = C aromatic group. 

Sub-lethal (LC50) Toxicity Study 

 Analysis towards toxicity of tannin compound 

in P. crocatum, as mentioned in Table 2 showed that 

2.16 mg/kg was the highest dosage for LC50 delimiter. 

Mortality of the concentration was 53.33±5.77% and the 

score kept decreasing following the concentration. It 

explained that the suitable concentration for using the P. 

crocatum tannin as treatment agency was ≤ 1.80 mg/kg. 

Emrizal, et al., (2014) reported cytotoxic activity of red 

betel leaf on artemia tested based on fraction and isola-

tion of  two compounds of which LC50 concentration 

was 27.40 ± 2.6 ug /ml (methanol). Based on the LC50, 

the plant potentially contained a cytotoxic compound.  

 

CONCLUSION 

 Based on the isolation of red betel leaf tannin 

compound using UV-Vis and FTIR spectrophotometer, 

the isolated compound is a tannin class compound.   

Toxicity testing towards the P. crocatum tannin in the 

African sharptooth catfish showed that the highest LC50 

occurred when the concentration was 2.16 mg/kg. It 

showed that ≤ 1.80 mg/kg was the safest concentration 

for the use of P. crocatum tannin as a treatment agent. 
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