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ABSTRACT

Mangosteen (Garcinia mangostana L.) is one of trapiruits used for medicinal purposes, especitily use of the
peel of fruit. The purpose of this study was ttedeine the levels of flavonoids in mangosteenaeid using
Respone Surface Methodology Central Composite D&M CCD) with various concentrations of ethasuad
duration of microwave heating or Microwave Assistedraction (MAE). The extracting conditions used were
concentration of ethanol in the range of 45 % to%8&nd temperature in the range 5@ to 34,1°C. Test of total
flavonoid content was conducted by colorimetri rodti{AICE). The results showed that optimum extraction
conditions for flavonoids were at alcohol concetitra of 70% and heating time of 32.9 minutes whietulted in
flavonoid content of 11.82 %. More over, under ¢hesnditions resulted total flavonoid content of4226. Hence,
the optimized extraction conditions were able toduce high flavonoid content.
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INTRODUCTION

MangosteenGarcinia mangostand..) is one of tropical fruits used for medicinalrposes, especially the peel of
fruits. Mangosteen is one of the favorite fruitsvdred by the people of Indonesia. The peel of ostegn is
removed and it can be developed as drug candidates. peel of mangosteen has been used as a laxative
menstruation, thrush medication, fever, chelatiggra (adstringen) and drug for treating dysentdr?][ The
compounds contained in mangosteen rind includesfilaids epicatechin, anthocyanins and xanton divas
among whicha-mangostin -mangostin,y-mangostin, and gartanin mangostanol are beneficidlealth [3]. The
mangosteen fruit is round and dark purple becabsg tontain a lot of anthocyanin in the peel [4Besides
anthocyanin, mangosteen also contains epicatebhirtahnins, monoterpenes, saponins and quinon@ithone

[71.

Plants that contents flavonoids are widely usettdditional medicine. This is due to flavonoids éavwide range
of activity against a variety of microorganisms.[Bharmacological studies on flavonoid compoundgssts that
some flavonoid compounds show activity such as fugal, diuretics, antihistamines, antihypertensjve
insecticidal, bactericidal and antiviral [9], antidant and antimicrobial [2]. Flavonoids are theital compounds
of green plants and are among of the compoundsefctstudied for development of traditional medéeim
Indonesia like ‘Jamu’. It is important to note tfiem the spread of flavonoids in plants thera strong tendency
that taxonomically related plants produce simtjgres of flavonoids, hence based on informatiailable from
studied plants the flavonoids contained in relgikahts can be predicted [10]. Flavonoids are aumgrof
compounds that are often found among others ird#ily diet. Compounds of this group is the substaimcred,
purple, blue and yellow that are found in plants.many as 2% of all carbon plants is convertedflaimnoids and
their derivatives [10]. Sseveral studies have beenducted to find the optimum extraction condisiofor
flavonoids.
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According to [11], optimum conditions for extragtiof flavonoids can be achieved by varying foutdas, namely
the concentration of solvent, temperature, ratioagf materials to solvents, and extraction timedtts that have
been described indicated that the use of orgamests is one of the options need be considerdaadth the cost
of production still high. It is therefore, one tife efforts being made is to reduce the cost bynipation of

conditions for flavonoids extraction process.

Different extraction conditions can result in difat amount of flavonoids. In the present stutlg, ¢oncentration
of ethanol and the duration of heating step wergmoped in order to obtain optimum flavonoid levdl®m
mangosteen.

MATERIALSAND METHODS

Materials

Materials used include: the peels of mangostégardinia mangostand..) from Bogor, West Java, Indonesia,
aluminum chloride, quercetin standards, Dragendrafent, Meyer reagents, Bouchard reagent, chlomfacetic
anhydride, sulfuric acid, ether, concentrated hgtlaric acid, magnesium powder, gelatin 1%, glaa@dtic acid,
ammonium hydroxide, amyl alcohol, methanol, ethanol

M ethods

Preparation of Powdered Crude M angosteen Peel

The peel of mangosteen fresh and mature (Figuveefd obtained cleaned of dirt, then were washel wéter and
drained, then were sliced crosswise and dried utidesun for + 3 days. Once dried and they weraneld again
from dirt, grounded and sieved to obtain crude roategn rind powder. The powder was stored contiaed
tightly closed.

Figure 1. Mangosteen (Garcinia mangostana L .)

Flavonoid Extraction

Crude powder of the peel of mangosteen was exttagith by using the help of microwave (microwave)th a
ratio of 1:20 [12-13]. The peels of Mangosteen gemwas much as 30 g, put in a 600 ml Erlenmeysk fend
added with different concentrations of ethanol,heBdenmeyer covered with black material, and ttrensample
was extracted by soaking and stirring for 18 hofter that, the sample was heated with the helmizfrowave
(KRIS MICROWAVE OVEN). After the extract was filted and the filtrate dried to form a powder. Theldi
obtained was calculated using the following formubield (%) = (weight of extract/weight of saraplx 100%.
Experimental design using RSMCCD [14].

Table 1. Experimental design using RSMCCD

No Variable Level
1| +41] 0 -0 +a
1 Time 10| 30| 20 5,8 34,1
2 Concentrationf 52 88 70 4b 96

Extract was then hydrolyzed by adding 20 ml acetmme 2 ml of 25% hydrochloric acid, refluxed for Bnutes
and then filtered and the filtrate volume match8@ fnl with acetone and then inserted into the yotaaporator.

Qualitative Analysis of Chemical Compounds Content M angosteen Extract peel. Qualitative test for chemical
compounds present in the peel extracts of mangogtearcinia mangostand..) was conducted for alkaloids,
flavonoids, saponins, tannins, terpenoids and istef@5].
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Alkaloid test. Mangosteen peel extract as much as + 0.1 gnputi test tube, then added 2 drops of ammonia and
+ 5 ml of chloroform and then filtered. To therfdte was added 1 ml of sulfuric acid 2 M. Acid frans was taken
and added differently with Dragendorf, Meyer, oruBbardat reagent. The presence of alkaloids cleaiaet by

the formation of red precipitate with Dragendorbgent, white precipitate with Meyer reagent, antrewn
precipitate with Wagner reagent.

Flavonoids test. Extract as much as + 0.1 g was poured into attést, then added with 5 ml distilled water and
filtered. The filtrate obtained was added with megjum powder, 1 ml of concentrated hydrochloridasid 1 ml

of amyl alcohol. The mixture was shaken and phaparstion allowed to happen. Colors that form @ lthing of
amyl alcohol showed the presence of the flavonoid.

Saponin test. Extract as much as + 0.1 g inserted into attdst, then add 5 ml + hot distilled water and fit
The filtrate obtained strongly shaken and left tand for 10 minutes. The formation of stable foamoves the
compound saponin.

Tanin test. Extract as much as + 0.1 g diluted with water amd the solution was added 10% ferric chloride
reagent. The formation of a dark blue or dark gre&our indicates a group of tannins [16]. Testtémnin group
can also be done by adding a solution of 1% geldtih) into the extract, the positive results andigated by
formation of white precipitate.

Triterpenoid and Steroid Test. Extract as much as = 0.1 g inserted into attést, then added 5 ml of ethanol £
shaken and filtered. Into the filtrate obtained \@dsled 1 mL of diethyl ether, following homogeniaat 1 ml of
concentrated sulfuric acid and 1 ml of acetic asittydride were added. Red or purple color indicatesence of
triterpenoids and green or blue showed the preseisteroids.

Flavonoids test.

Preparation of Standard Solution Series Quercetin. Weighted exactly 0.1 g of quercetin, put into 100flask

and diluted with methanol to mark boundaries (1ppfh). To get the 100 ppm standard solution of cptercdone
by 10 ml quercetin standard solution 1000 ppm,ipat 100 ml flask and diluted with methanol to madundaries
(100 ppm). Quercetin standard solution preparestueral concentrations, ie 10, 20, 30, 40, 50 &nplpén.

Determination of Wavelength. Determination of the maximum wavelength was caroedl by measuring the
absorption of quercetin standard solution of 10 ppks much as 10 ml of quercetin 10 ppm standahatiso was
mixed with 1 ml of 2% aluminum chloride solutiom (glacial acetic acid 5%) in a 25 ml flask, thensveaided
glacial acetic acid (5% in methanol) to mark boureta Furthermore, the solution incubated &C3for 30 minutes.
After 30 minutes absorbance was measured at a araytbl of 380 nm-780 nm.

Deter mination of Optimum Incubation Time. Determination of the optimum incubation time is ddsy using a
standard solution of quercetin 10 ppm, which iomporated by 10 ml quercetin 10 ppm standard soiutito 25
ml flask, add 1 ml of 2% aluminum chloride soluti@n glacial acetic acid 5%) and matched to mahlesiioundary
of glacial acetic acid (5% in methanol), and absorpwas measured at the maximum wavelength a2a030, 40,
50 and 60 minutes.

Preparation of Calibration Curve Standard Solutions Quercetin. Preparation of calibration curve by
introducing 10 ml of standard solution of querc€fif, 20, 30.40, 50 and 60 ppm) to a 25 ml flakskntadded 1 ml
of 2% aluminum chloride solution (in glacial aceticid 5%) and glacial acetic acid (5% in methantolmark
boundaries. Settling for optimum incubation timed absorbance measured at a wavelength of maximfien, a
which it made a calibration curve between the cotregion of the solution to the uptake value oladiand sought
curve equation.

Determination of Content Flavonoids. Determination of flavonoids levels are determinedading 10 ml of
ethanol extract of the peel of mangosteen andmata5 ml flask and add 1 ml of 2% aluminum chler{oh glacial
acetic acid 5%) and matched to mark boundaries wgiiticial acetic acid 5% (in methanol). The solutiwas
allowed to stand for optimum incubation time andameed at a wavelength of maximum absorption, éxt level
of flavonoid ethanol extract of mangosteen peetlésermined by the equation of the calibration cuo¥ehe
standard solution of quercetin. Then the totaldtmids calculated using the formula: flavonoid eos (%, w/w) =
(value (ppm) x dilution factor x volume of titrafrhl)/1.000.000 x weight of sample (g)) x 100 %.
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RESULTSAND DISCUSSION

Preparation of ethanol extracts using various catnagons of ethanol and microwave heating time aiased to
obtain optimum conditions for yield and flavonoioihtent of 13 samples. The use of ethanol, to déstite phenolic
derivative compounds flavonoids, alkaloids, tanransl saponins [17-18]. An important factor is seéection of
the extraction solvent. Solvents used for extracgbould be able to attract the active componerhénmixture.
Important factos to consider in choosing solvergdkectivity, solvent properties, the ability totraxct, non-toxic,
easy to be evaporated and the price is relativeBap [19-20]. Pretreatment before extraction depesd the
properties of the compounds in the material to Xteaeted [8]. Pretreatment for solid materials ¢gndone in
several ways including by drying the raw materiala certain moisture content and milling to faatkt the
extraction process to increase the contact betweematerials and solvents [15]. Soaking mateiGals increase
the permeability of the cell wall through threegets: (1) the entry of solvent into the plant cellliwand cell
swelling, (2) compounds found in plant cell wallsdagoing off into the solvent, (3) diffusion of cpounds
extracted by solvent out of the plant cell wall.

Extraction of total flavonoids from mangosteen péahe with ethanol, because of its semipolar allaivtypes of
flavonoids extracted participate. In addition, [Hpwed only ethanol and water as solvent medidithanol also
has a better energy absorption when compared ter wdCl was also added in the process of quantitatnalysis
to hydrolyze bonds contained in the flavonoid gbides so expect free flavonoid extracted. Thdainjthase
extraction is by maceration or immersion in theaathl extract of the Erlenmeyer using a orbital sndr 18 hours
at a speed of 170-200 rpm and the entire surfacevisred with a black cloth in order to extract ligt generated
is not exposed to the sun during the macerationga®so as not to affect compound will be analyZéelxt phase
extraction results into a microwave oven heatederaimn with various heating times and differemaentrations
in 13 samples. This method is also called MAE (Mwave Assisted Exraction) is a method of extractismg
microwave assistance that can destroy the celhabthe sample to be extracted out of the cell mned with a
solvent and to increase contact between solventsamtple [12]. The extraction process in this wag tze
advantage that the volume used 10 times smaller tta volume used with a shorter time thus saviegdost of
extraction [21-22]. This phase aims to further difjpthe extraction process after macerated samplesse
compounds are expected to be extracted perfectiyaiide, then extract incorporated into the tothrp evaporator
to change the consistency of a thick extrect obthim advance through the hydrolysis process whials to
separate compounds with compounds aglycone comgottydirolysis process is appropriate accordindlL&} fhat
established levels as aglycone flavonoids, whickxjgected to attract maximum aglycone compoundge timing
is intended to determine the incubation time resplioy a substance in order to react in order taiobhaximum
absorption value stable. Determination optimum bation time performed using a solution of quercéfinppm at
maximum wavelength of 412 nm and obtained optimocalbation time is aimed at the 20th minute, withfumther
decline in the value of absorption. Data resulfmogn the determination of the optimum incubatiandican be seen
in Appendix 14 and the curve can be seen in Figure
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Figure 2. Determination of optimum incubation for quercetin standard

Preparation of standard curve based on the methfdavonoids AICE [16]. As standard used quercetin, a flavonoid
compound identifier that has been commonly usedtaltbration curve was made to determine the leeéla
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compound of unknown concentration. Data absorbameasurements of quercetin standard solutions i&rstio
Appendix 14 and the calibration curve is showniguFe 3.
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Figure 3. Calibration curve of standard quer cetin solution

Based on the curve equation for the yield is y 8089 x + 0.1123, with R= 0.9997, this value indicates nearly
linearity 1, it can be said that the absorbanca fsnction whose value is proportional to the comicdion and
following linear regression equation. The resuftsmeasurements of total flavonoids are given inl@ab

Table 2. Theresults of the measurements of variousfactorsflavonid total heating time and the concentration of ethanol

No. | Heating duration, minutes | Ethanol, % | Flavonoids (%)
1 10 88 6,19
2 30 88 6,88
3 10 52 5,96
4 30 52 7,56
5 5,8 70 9,01
6 34,1 70 12,68
7 20 45 4,66
8 20 96 3,06
9 20 70 11,15
10 20 70 11,00
11 20 70 11,38
12 20 70 11,53
13 20 70 11,08

The analysis aims to determine the class of phgimital compounds contained in a plant, in this wttite
phytochemical analysis carried out on the powder @thanol extract optimum the peel of mangostézardinia
mangostand..). Class of compounds being analyzed includalallls, flavonoids, saponins, tannins, triterpesoid
and steroids. Tests carried out on the powder dene to determine the compound found in the pepiarigosteen
(Garcinia mangostand..) that has not undergone the process of extiacfPhytochemical analysis results can be

seen in Table 3.
Table 3. Phytochemical test of mangosteen (Garcinia mangostana L .)

Compound | Powder

Alkaloid

Optimum ethanol extract 1 | Optimum ethanol extract 2

* Meyer
» Dragendorf
» Bouchardat

+
+
+

+

+

Flavonoid

+

Tanin

+

Saponin

+

Steroid

Triterpenoid

I I P P

+

Phytochemical test of optimum ethanol extract shibthe same results. According to [17-18], ethamawl attract
chemical compounds such as tannins, flavonoidspreag, alkaloids and glycosides because ethanal fp®lar
solvent that can attract chemical compounds ararptke disolvent like". The results of the dataalysis of the
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levels of flavonoids long warm-up time and the antcation of ethanol using RSMCCD, to obtain thkofeing
equation: Y = -49,4680 + 0,2422, % 1,6512 %— 0,0037 %'— 0,00119 %?.

The results of these equations showed that theéHesfcheating time (¥ and concentration @X significantly affect

levels of flavonoids. It can be seen from the valfithe coefficient indicates the value of %nd X is greater than
the value of the other coefficients. According e tesults obtained from the analysis of varianc&lBe on X1

(heating time) yield (0.0026) <P value (0.05), li@ating time is very influential on the levels Evionoids, as well
as the P value on X2 (concentration solvent) yi¢@d800) <P value (0.05), so that the concentratibtihe solvent

is very influential on the outcome levels of flawits. While the test results for the model mismatah be seen in
the results of lack-of-fit obtained by the P valu@®5 means the model matches the response ivedcdihese
results were obtained by the P value (0.016) <Bevéd.05) (Table 4).

Table4. Analysisof Variancefor flavonoid

Source DF Seq S5S Adj SS Adj MS F P
Regression 4 111,%57 111,%57 27,5852 85,86 0,000
Linear 2 8,063 59,879 45,9357 153,20 0,000
Sgquare 2 103,8%4 103,8%4 51,5468 15%,36 0,000
Residual Error 8 2,608 2,608 0,3260
Lack-of-Fit 4 2,414 2,414 0,6034 12,42 0,016
Pure Error 4 0,154 0,154 0,0486
Total 12 114,565

RSMCCD analysis has many advantages one of whistritbes the overall extraction yield levels of Baweids, as
shown Figure 4.

> o 0O 3 0 0O

5 0o - ~ o

10 15 20 25 30

Time of heating

Figure 4. Countour Plot of Flavonoids the peel of mangosteen

The data showed that the higher the concentratimh the longer extraction time much higher the Isvef

flavonoids is obtained. Treatment with 88 and 3&#anol resulted in a smaller yield of flavonoidsnpared to 70
indicates that the number of polar solvent resultlissolution of different flavonoids. This is dte polarity of

water is stronger than ethanol.

It proved that the fluid solventi used for the extion process affects the levels of flavonoidsha peel of
mangosteen. This difference is due to the flavosoidbility and polarity properties of liquids extt. The greater
polarity solvent fluid, the greater the levels lafvbnoids were obtained from the extraction procEks/onoids are
compounds that are polar [10]. When the heatingcefbn the total amount of flavonoids. MAE methad i
characterized by rapid and uniform heating of tkieaet and extraction solvent and involves abouB@5ninutes so
it is around 10 times smaller than the volume used traditional extraction techniques and sigatiity reduce the
cost of extraction [21-22].

Based on the picture above that the Surface Plgtahaaximum shape. This shows that the RSMCCD has a
maximum value equal to each treatment the lengtieafing time + 30 min with 70% ethanol concentratiValue
indicates a decrease in the levels of flavonoidceatrations > 70%. The results of the analysideséls of
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flavonoids used test D-optimally. The results led fanalysis of D-optimally allegedly obtained tlesults of the
optimization levels of flavonoids is 11.8174% at&hin with a concentration of 70% ethanol. Ojtation aims
to find the value of variables in the process thaiduces the best value on the terms of the comditused.
Completion of optimization focused on the selectidrvariables and the best among the whole proe#gsent
guantitative methods including computers and softwarograms are appropriate computing and costtefée
In the process of making extract optimum is not mddferent as the manufacture of extracts preiogsased
RSMCCD, optimizations were performed using 70% mthaCorresponding properties of flavonoids that polar,
70% ethanol can dissolve compounds that are palanoopolar. It aims to prove the allegations white
optimization results obtained from the analysis RSBD. Apparently the results are not too far awagt th
significant levels of flavonoid 11.42 %.
CONCLUSION

Obtained results of the analysis of the levelslafdnoids RSMCCD allegedly obtained results conetuthat the
levels of flavonoids optimization 11.8174% at 32adh with a concentration of 70% ethanol and vesificn of
research results obtained by the total flavonoittexat of 11.42% (w/w) . RSMCCD obtained from thelgsis that
the most influential variable is the concentratidrethanol, followed by microwave heating time aate.

REFERENCES

[1] Heyne, K.1987. De nuttige planten van Indonesi Edition. Ministry of Forest: Jakarta.

[2] Palakawong C, Sophanodora P, Pisuchpen S aaddgphichit S. 2010. Foor ResJ. 17, 583-589. [17 Maret
2008]

[3] Suksamrarn, S., N.Suwannapoch, P. Ratanandkudroonlerk, and A. Suksamrar®002. J. Nat. Prod 65 (5) :
761-763.

[4] Obolskiy, Dmitriy, Ivo P., Nisarat S., dan Michael H009. Garcinia mangostana..: A Phytochemical and
Pharmacological Review. http://www.interscienceeyitom [15 Mare2009].

[5] Ray-Yu Yang, Shou Lin and George Ki08. Asia Pac J Clin Nutrisiod7(Sl): 275-279.

[6] Pradipta, I. S., Nikodemus, T. W., Yasmiwar iBusati. 2009. Isolasi dan Identifikasi Senyawa Golongan
Xanton Dari Kulit Buah Manggis (Garcinia mangostand. Bandung : Universitas Padjadjaran 64-77.

[7] Zarena AS and Udaya SK009. J Natural Products2, 23-30. [17 Maret 2008]

[8] Robinson, T1995. Kandungan Organik Tumbuhan Tingtistitut Teknologi Bandung. ITB.

[9] Geissman, T. A962.The Chemistry of Flavonoid CompounB&rgamon Preskic : New York.

[10] Markham K, R1988. Techniques of Flavonoid Identificatiobondon: Academic Pr.

[11] Xu Y, Zhang R, Fu H2005. J Nat Sci3:43-46.

[12] Jang MJ, Sheu SR, Wang CC, Yeh YL, Sung RB09. Optimization Analysis of the Experimental Parameter
on the Extraction Process of Propoli®roceedings of the International Multi Conferermie Engineers and
Computer Scientists. Il, IMECS. Hongkong. 1295-1299

[13] Dalila M, B Hamama, S S Mamat, A Senator, Z&karia. 2016. Der Pharm Lett8(16);1-7.

[14] Montgomery, D. C1997. Response Surface Methods and Other Approachesdcefs Optimization. In:
Design and analysis of experimerftourth edition. John Wiley & Sons, New York, US#a. 427-510.

[15] Harborne, J.B.1987. Phytochemical Methods. Chapman and Hall, Londlt, Pages: 97.

[16] Ministry of Health Republik Indonesi&000. Sediaan HerbaDirektorat Pengawasan Obat dan Makanan:
Jakarta.

[17] Sai, K. S., D. And A. Venkata S. R011. Pharmacognostic And Phytocemical Studies Of Omimu
americanumJournal Of Chemical And Research. PharmacognoslyPrytochemistry Devisiosiddharta institute
Of Pharmaceutical Sciences (SIPN). Narasaraopif.In

[18] Kalidass, C. and V. R. Moha2010. Pharmacognostical and phytochemical Investigefitutlies orGymnema
sylvestreR. Br. International Journal of Biological Technologithnopharmacologi Unit. Research Department of
Botany. V. O. Chidambaran College. Tamil Nadu. &[di9] Gamse T. 2002.iquid-Liquid Extraction and Solid-
Liquid Extraction Graz Universityf Technology.

[20] Hasan AEZ, Mangunwidjaja D, Sunarti TC, Suma@ Setiyono A2014. Emir J Food Agric. 26(5):390-8.

[21] Hemwimon S. P Pavasant, Shotipruk2807. Pemisahan Technol Pemurnigsd:44-50.

[22] Hasan, AEZ, Suryani, S. Estuningsih, Fitriann2015. Int J Pharm Bio Sci6(3);420-428.

120
Scholar Research Library



