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Abstract. Gambier is an extract from the leaves Uncaria gambier Roxb plant that contain
polyphenolic compounds. One of polyphenol compounds in gambier is catechin, that can act as
antioxidant and antimicrobial. This study aimed to determine the effect of heat on the catechin
extraction from gambier by using ultrasonic assisted. The experimental design used a
completely randomized design with four temperature treatments, Le. 50°C, 60°C, 70°C, and
80°C with 3 replications. The variables measured were IC50, polyphenol content and catechin
content. This study showed that the heating process during the extraction with ultrasonic
waves has an impact on the content of antioxidants, polyphenols and catechins of the extract
produced. The extraction process using ultrasonic assisted at 50°C showed the best result for
antioxidant activity, polyphenol content, and catechin content. The value of IC50 was 1.3538
mg/L, polyphenol content was 6.6724 mg/L, and catechin content was 957.01 ug/mg
Keywords: Gambier; Ultrasonic Assisted Extraction; Heating Process; Catechin; Antioxidant

1. Introduction

Gambier is an extract from the leaves of Uncaria gambier Roxb plant. Gambier contains polyphenolic
compounds such as tannins and catechin which are utilized in pharmaceutical, textile and food
industries [1]. In food industries, catechin can act as antioxidant and antimicrobial component.
Catechins have proven useful because of their high potency for preventing lipid peroxidation of oil-
containing foods. They have ability to scavenge free radicals and stop the auto-oxidative degradation
of lipids [2].

Catechin gambier purification can be conducted using an extraction process with organic solvents
and water which utilized the differences in the solubility between catechins and tannins in water. In
the pure state, catechins dissolve in hot water, alcohol and ethyl acetate [3]. Yeni (2017) found that
crude gambier extracted using water at 70°C produced a product with 65-74% cathecin content.
Catechins obtained by solvent extraction using methanol and ethyl acetate increase the purity of
catechins gambier to 95% and 98%, respectively [4].

Although methanol and ethyl acetate give a much higher yield than water solvents, chemical
solvents such as methanol, dioxane, acetonitrile, acids, formaldehyde, and tetrahydrofuran are toxic,
not environmentally friendly and also will increase production costs [5, 6]. For this reason, an
optimization of extraction using water could be both practical and environmentally friendly.

To optimize the process of extracting organic compounds in gambier using water as the solvent we
can apply ultrasound waves and it is known as Ultrasonic-assisted extraction (UAE). Ultrasonic waves
are acoustic waves with frequencies greater than 16-20 kHz [7]. Ultrasonic extraction is non-
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destructive and non-invasive, so it can be easily adapted to various applications. Ultrasonic can also
reduce the operating temperature so it is suitable for the extraction of bioactive compounds that are not
heat-resistant [8]. Ultrasonic-assisted extraction of supercritical extraction ginger has been found to
increase yield 30% and reduce the extraction time [9].

In previous study, it has been shown that the extraction process of catechin gambir with water
solvent and the use of ultrasonic waves for 90 minutes can help increase the percentage of antioxidant
and polyphenol levels of catechin gambier extracted with catechin levels 933.45ug/mg. This study
aims to determine the effect of ultrasonic assisted in the extraction of catechin compounds from
gambier with water of various temperatures.

2. Materials and Methods

2.1. Raw Materials
Dry Gambier (Uncaria gambier Roxb.) from Tarusan, South Pesisir, West Sumatra was used.

2.2. Chemicals and Equipment

The chemicals used were Aquabides, Sigma brand catechin standard, DPPH, methanol, Na2CO3,
Folin-Ciocalteu reagent, HPLC methanol, PA methanol, formic acid and water. The equipment used
included a blender to break down dry gambier and Universal 320 R centrifuges, HPLC equipment,
spectrophotometer for analysis, and oven.

2.3. Gambier Re-extraction with water

A modification of Yeni et al.,( 2017) was used for extraction. Crude gambier was reduced to powder
and mixed with distilled water (1: 5), mixed in a vortex mixer, then ultrasonicated (ultrasonic water
bath (280 W, 50/60 Hz, S 10H Elmasonic) supplied by Elma (Singem, Germany) for 90 minutes at
various temperature (50, 60,70,and 80°C). The mixture was filtered through a 100 mesh filter. The
filtrate was left to stand for 24 hours. The precipitate obtained was repeatedly washed with water until
a yellowish suspension was obtained and then centrifuged to re-settle out the precipitate which was
dried in an oven at 40°C for 15 hours.

2.4. IC 50 with DPPH (Diphenyl Pycrvl Hydrazyl) Radical Scavenging Activity

The antioxidant activity test was carried out by determining the levels of the radical compound DPPH
(Diphenyl Pycryl Hydrazyl) added to the material. This test was carried out using a modification of the
method described by Zhang et al (2016), | gram of sample was added to 10 ml of methanol (10° mg/1 )
and homogenized. The resulting mixture was diluted with methanol down to 1, 2, 3, 4, and 5 mg/L
Next, 2 ml of each diluted sample was placed with 1 ml of DPPH solution in methanol in a test tube.
After incubating in a dark room for 30 minutes, spectrometer readings were carried out at a
wavelength of 517 nm. DPPH radical scavenging activity was obtained by the equation below:

DPPH radical scavenging activity = [1- - A517 (sample) / A517 (blank)] x 100%

2.5. Polyphenol Content

The polyphenol content of the sample was determined using the FolinCiocalteu colorimetric method
modified by Tumbarski et al (2019). 1 gram of sample was added to 10 ml of methanol and
homogenized (10° mg/l). Then the mixture was diluted further with methanol to 5 mg/1. | ml of this
was homogenized with 2 ml of distilled water and 1 ml Follin-Ciocalteu reagent for 5 minutes. After
that, | ml of Na2CO3 was added and the suspension incubated in a dark room for 2 hours at room
temperature. Absorbance was measured at 725 nm. Phenol content was calculated using gallic acid as
a standard (3,4,5-trihydroxy benzoic acid (CeH2(OH3)CO:2H)) and expressed as mg of Gallate Acid
Equivalent (GAE) / 100 g dry weight.

2.6. HPLC for catechin content

2.6.1. Sample Preparation
The sample was dissolved with methanol (HPLC grade) solvent containing 1% formic acid to a
concentration of 200 ppm and homogenized by ultrasonication for 5 minutes

[¥]
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2.6.2. Standard preparation
The standard was prepared by dissolving the standard in methanol HPLC: aquabidest (1: 1) and then
adding 0.1% formic acid to the standard concentrations of catechins at 500 ppm.

2.7. Sample Analysis

Dried extract from mashed raw dried gambier that had been obtained after 90 minutes with various
temperature (50, 60, 70, and 80°C) ultrasonication which had been dried was tested. The tests included
antioxidant levels calculated as ICsy and polyphenals by spectrophotometer. Subsequently, an analysis
of catechin content was carried out on samples of gambier extracted by HPLC. The HPLC method
used for the analysis of catechin was using Shimadzu Technical Note L373A. The catechins were
determined by a high-pressure pump HPLC system, an autosampler, a column (Prominence HPLC
20A Shimadzu), and a reverse phase chromatography column (agilent Zorbax SB-C18 column) paired
with a visible UV detector. The mobile phase A was aquabidest with a mixture of 0.2% phosphoric
acid and 1% tetrahydrofuran. The mobile phase B was acetonitrile with 1% tetrahydrofuran.
Separation was developed under a polarity gradient system of 5-25% B for 20 minutes with a flow rate
of 0.8 ml/ min with a wavelength of 230 nm.

3. Results and Discussion

3.1. Raw Crude Gambier

ICsy analysis of 1, 2, 3, 4 and 5 ppm concentration samples showed the antioxidant activity of the
original gambier was 1939 mg/mL and the crude gambier polyphenol content in the 5 ppm
concentration solution was 6.004 mg /ml solution.

The DPPH method was chosen to test for antioxidant compounds because it is simple, easy, fast,
sensitive and does not require a large sample. DPPH is a free radical compound that can react with
compounds that can donate hydrogen atoms changing the color of DPPH from purple to yellow [10].
Antioxidant compounds in the crude gambier donate hydrogen atoms into DPPH reducing the
intensity of the color purple. Antioxidant content in gambier comes from polyphenols, catechins,
epicatechins, and caffeic acid [1]. The raw crude gambier used is shown in figure 1.

. Figure 1. Raw Crude Gambier

Antioxidant activity can be considered very high because very low concentrations (1, 2, 3, 4 and 5
ppm) were used for 1Cso testing. According to Molyneux (2004), if the ICso value is less than 50 ppm,
antioxidants are classified as strong antioxidants [11].

3.2. Antioxidant Activity

Antioxidants are electron donors for compounds that function as radicals or Reactive Oxygen Species
(ROS) [1]. The antioxidant activity of phenol compounds is due to their ability to form phenoxide ions
which can donate an electron to free radicals. The antioxidant phenol compounds (PhH) reacts with
free radical (ROO +) to form ROOH and a radical phenol compound ( Ph +) which is relatively
unreactive but can react again with another free radical (ROO +) to form compounds that are not
radicals [12]. DPPH is a free radical compound that is able to react with compounds that donate
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hydrogen atoms such as the antioxidant compounds (polyphenols) in gambier. As DPPH binds to this
hydrogen a reduction in the intensity of the color purple occurs which can be measured by
spectrophotometer at 517 nm. The results can be seen in Table 1.

Table 1. % DDPH Scavenging Activity of Gambier Extracted using Ultrasonication with various

temperature
Temperature DPPH Scavenging Activity (%)
“C) 1 mg/L 2 mg/L 3 mg/MI 4 mg/L 5 mg/L
50°C 3623386  60.65+1.65  87.66+129  9455+£037  94.81 £0.00
60°C 18.99=1.69  3453+131  50.13+498  6142+122  7131+1.13
70°C 20.07=4,62  4090+029  50.56+079  6257+128  77.50+1.57
80°C 3037034  39.15+0.17  57.62+£026  73.11+0.09  93.90+0.00

ICsq testing was successfully carried out at extract concentrations of 1 to 5 mg /L indicating very
strong antioxidant activity. As the extraction time increased, the DPPH Radical Scavenger activity
also increased. The results of the antioxidant activity of gambier extracted by ultrasonication using
water solvents with various temperature can be seen in Table 2.

Table 2. Antioxidant Activity

Temperature (°C) IC 50 (mg/L) = SD
50°C 1.36 £ 0.19 a
80°C 245+ 0.01 b
70°C 2.98 £ 0.05 c
60°C 3.21+0.11 C

SD: Standard Deviation (a<0.05)

The highest antioxidant activity was obtained when the ultrasonication was at 50 °C (1.36 mg/ml).
It is mean that it takes 1.36 mg/ml of the sample to inhibit 50% of the oxidation activity. This is
stronger than the 1Csy antioxidant activity of crude gambier which is 1.939 mg/L.

The Catechins can donate hydrogens from the hydroxyl groups in their structure, they have been
found to have excellent antioxidant activities, expressed through their free radical scavenging ability
being more powerful than vitamin C, vitamin E, or b-carotene. They have also been shown to chelate
transition metal ions, modulate oxidant and antioxidant enzymes, and affect gene expression [2].

3.3. Polyphenol Content

Polyphenols are secondary metabolites of plants and include catechins and tannins. Tannins are
complex phenolic compounds which have a molecular weight of 500-3000 and are colloidal in water
and weakly acidic [1, 13]. The Polyphenol Content of the extracted gambier can be seen in Table 3.

Table 3. Polyphenol Content of The Gambier Extracted

Temperature (°C) Polifenol content (mg/L) + SD
60°C 1.89+£0.50 a

70°C 238+£026 a b
80°C 2.92+0.40 b
50°C 6.71 +£2.60 c

SD: Standard Deviation (a<0.05)

In the 5 mg/L sample, the best polyphenol levels were obtained in the gambier extract which was
processed for 90 minutes. The extraction process with water using ultrasonic at 50°C showed the best
result (6.71 mg/L).
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3.4. Catechin content

The catechins are receiving considerable interest for their potential benefits on human health. The
recent in vivo and epidemiology studies have linked the green tea catechins with the prevention of
some skin and liver cancers. Other studies have linked the catechins with a reduced development of
lung, gastric, and breast cancers. In addition, catechins have been linked with reductions in
cardiovascular disease, dental decay, obesity, diabetes, and an improvement in the immune system [2].
Catechin content in gambir sxtracted with water as solvent using ultrasonic at various temperature can
be seen in Table 4.

Table 4. Catechin content

Extraction Time (Minutes) Catechin Content (ug/mg)+ SD
80°C 81831+ 630 a
60°C 880.89 £12.08 b
70°C 889.97 £ 4.08 b
50°C 957.01 £10.46 c

SD: Standard Deviation (a<0.05)

The highest levels of catechin content in gambier extracted were obtained at 50°C (957.01 pg /
mg). The yields of 81.8 - 95.7% were far higher than that measured in West Sumatran raw gambier
extract by Anggraini (2017) who found Cubadak Gambier catechin content was 26%, Gambier Udang
25 %, and Riau Mancik Gambier 27% [1]. This indicates that ultrasonication combine with heat
treatment can improve the extraction of the components in gambier. The advantage of ultrasonic-
assisted exfraction is the direct contact between solvents and solids achieved with ultrasonic waves
[14].

Damanik, Surbakti, and Hasibuan (2014) found up to 87.14% of catechins could be extracted
using a 60 °C maceration temperature over 6 hours using ethyl acetate 95%, as the solvent [15]. This
present study acheived comparable results using water which is safer and environmentally friendly
solvent. HPLC result for Catechin content shown in figure 2.
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Figure 2. HPLC result for A.Catechin standard, B. Catechin extraction at 50°C, C. Catechin
extraction at 60°C D. Catechin extraction at 70°C E. Catechin extraction 80°C

4. Conclusion

Crude gambier can be successfully purified in water using ultrasonic. The optimal sonication
temperature for this was found to be 50°C. The resulting diluted extract had strong antioxidant
properties ICsy 1.36 mg/L, catechin and polyphenol content are 957.01pg / mg, and 6.71 mg /L
respectively. This method avoids the ongoing use of dangerous and expensive chemicals. It also
removes the need to separate chemicals out of the final product so making the process more efficient
in time and labor. However, it requires the use of an ultrasonic bath. Mass production of large
ultrasonic baths, which could be powered by micropower generation (solar or hydro) for use by farmer
cooperatives would allow the farmers to significantly increase the quality and prices they get for their
product while avoiding environmental damage.
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