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Enviromnental chemical-like action of kavalictones
used in anziolytic herbal supploments

Mahin Sazaki!, Hirnko Hashidal?, Mizaki Takeda!, Avako Fujivara’,
Hamka Mivasa | Yoko Yamazaci', Fumis Shima'

Lemoryd Dneweesaty, Japan, <Sadee Sk Simor Colfege, Jopon

Oeclives: Kava (Fiper moifnsicum) zoan ferbal matenal prosabiy
nssocinled with severe liver injury despae its premising wniclytee sctivity
In our presious report, bike bepatloxs environmental chemiculz, kava
products muckedly sohenced cylochromes P230 TAT (O¥P1AT) mEMA
expoession with liver enlarpeanenl monels § Yamaeaks ef alc 4I08) The
purpase of this study 15 1o vxaming the environmental chenvical-likes action
of kovaluciones, major ingredients of keva with specia] interest 0 their
inreracton with CY T LAL
Mmtenals & Bdethusls, Elects of ksculsctones  (ChromaDexd on
revombinunl kummon O3 AT (Sigma) cniopme sotivity were examined by
Huoromednic rate assay using resorvfin denvaives as gubsoate. Reaction
products of CYPEAT and kavilaowne: were unalysed by HPLC. Efteong of
kavalsetones on CYFLA | pene expression was investigared using hunan
hepatoblistoma [lepiz? celle. CYPIAT gene exprssion st mENA lovel
was analveed by real-ime BI-BCE.

Resuls & Findines, Desmethogyyansonin (DMY) and vangomin ()
stromgly and competitively intubited sthoryreiomfin-O-desthylase activity
nf CYPLAL. HPLC analyses of the rewction produce of CYP1AT and
DAY or ¥ sugmested thot both kavalacioncs were subatrates of CYTPLAL
and gave sn denticad procducl When MY alone was added o Hepi32
cells, CYPIAT mBENA expression shichtly but significantly inercased,
In contrast, addion of bereola|pvrene (BFL 2 subscate of CYPLAL
strongly enhanced CYT'IAL eapression at 4 b and this enhancersent
rupidly degrrded therealler, DAY wis shown o maintin the BP-indead
snhancement of TV LA ] expression.

Conpclosicn: DMWY, like B was mevopmzed gy subseste by CYPLA]
seyeme per e LAY o0d BE cidnoeed CTYP1AL expression. althoarch their
getiom mechanisme were AilTerent, Ovenull evidence supmres: that a part of
kavalucunes pussesses covieonmental chenucal-hke wclons.

keywonis: horal 'il.:E:-I‘:Il'.I'I'IL"'ril'i: CYTE A, kavelactones
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Collagen from jellyfish stimulates mousce bone marcow-
derived dendritic cells

Apus Budiawan Blere Pulm, Kosuks Mishe . Exuzuce Shicashis,
kb D, Lokuva Sugabon’

"Lhime Uiiversie Lapo, = Agrpdemn Cu, Lial, dapem

1. Obgectives

Collagen exicaclad o Jellvlizh Sesiopilenia masrai boeomes a
valluabe marine vrsarszs fer pdraceulios, cosmelics, and (unctional foods
due 10 ils versalile besith benefils. Cher provious stadics have revealed
that gelivish collapen (JO0 stanulsts: mmencglobubn and cytekine
producteen by Irmphocyies und macrephages ivvise and @ viva, Tohave s
comprehensive understandne, we then focosed on Lhe immunostinenlatony
cizctef JC on mouse bone momow -erived dendreae eellz (BEIDC).

I Maenals & Methods

Dendnric czlls were induced by culuring mouse bone marrow cells
inoa W FOS-RIMI Lodld medium supplemenied with 20 nedml of
recombizan. mouse gronulovie-macrophaze coleny stimulating facear
lemGM-CET ) Far 8 clays A conwenliona) lichi-microscone way vosd 1o
ubserve oworphologicel chaoges of EMUDCs Phagucviosis aclivily and
BAHC-IT expreseion level on BRADCs weee ressured b a flow evtometer.
LL-6 and BL-12 producesd by BMEBCs were airessed by ELISA. Beal-time
RO was used 10 determine mENA sxpression level m BhDC s,

1 Resols & Findings

JC-treated BM D5 kavve more and longer preadopedia on the ool surtace
compared o those ol conteal cells. Flow eyrametry analysis showed thae
the CON e MHC-T"S colls popuiabion increazed trom 10.8% in the contrel
cells o 2.0 %0n the JU-lrepted cells. Orenter 7ymnsan whlike was ohserved
in conmol eells (U219 comparad with E-treated sells (863940, imdicating
the fransation process ot BWVIER S feom andper-canturing cells b anbigen-
preseating cells. Mareover, IO stimulated -6 and [E-12 production by
facilitating mRN A expreasion evels m BMDC <,

A, Comcbis iy

I6 has the potestoal fo etimulate dendeitic eells and therehy contribating m
[T 5 ) T EATCR S TR R T

Yeopwonedse dewdeiviz ectis, sovmmosrnmadation, 2 lly5zh coliagem
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Induction of heme oxygenase-1 with guercetin reduces
ohesity=induced hepatic indammadon through
wacrophage pheaotype switching

Chu-Suak Eam, By Yu

Llnjumersity of Ulian, Eorea

Cjectives Our provanus -mr]}r has sheswn tha :,juv::ctLi:L, an ahlﬂ'-l'-iﬂ]'T
Navonoid in plants, amclicrates adipose  Dfammnatory TEE[HMIsE b
reduction of maeraphage accumulation aml cvickine celeaze in ohyeye
arice. Heme axyganzse-| (HO-1), which elicis antroxidant and ant.
inflammatery. activity, mndolates macrophige phenotvpes and (g i
wmplscated i varions intammatory diszazes, In thas study, we investigated
whathier HO-1 cantiihutes i the proteciive efTects of quescetin on hepatiz
inflanmmatery sytoking levels and nacrcphape phenodype switching in
chese mica

Methads Male C5TRIS mice werm Ded o regular dist {B1Y), bigh Dat diet
(HETX), aw HETY supplamgeied with yuercetn (L +Cue, 0.5g%g dies) fuc
U wecks. Inflammarnry zytalcines aod macrophope macker were agsoesd
by ELESA ard BT-PCR, espectively, HO-1 ranzcripls and pmicing wem
meazursd by RT-PUR aid western hlotting.

Results Quercetin supplementation dectessed levels of infamnator,
c}'mb:m:g {'['NFE: |[.-f|, MR- |] antl inerssed level of a|:|.'_:i-:i|.1ﬁa.|'|;|:|:|g|[|:_\|-\-
eywoking (IL-10) in Hver of the HFD-fed mice Quencetin enbaneed
transeript levels of M2 macrophage marker gene (Are-1, CDV63Y, while
reducing wanseripts of b | macrophaze markers CTNEF, CO273) in ke lver
of the HFD-fod mice. Mosreover, quercetin upregulotes Hi-1 cxpression in
Tiver of tho HFD-fod mice, In vitre sesults showed that gquerceen markedly
enhanced H{i-1 cxpressiog at nRMA and prolein bvels m hepatoeyies, and
suppressed infammandy ctekine 1elease from lipad-laden hepatooyres
and coculured hepatncytcammac r-.‘.-pflnﬁl.:s wicd Thas elfect was blocke] oy
& HUI-1 inkikator

Conclusion Thess tindings indicate thar induciiug of 1U0-1 with quercstin
suppresses  nhesiy-induced  hepatie infamosalion via i ETd STV [P
pherctype switching. Cuercetin may oo uselul pliviochemcul w reduce
vbes Le-indness hepate inflammatinn.

kevwords: Cheercetin, Hems ooyveanase-1, Hepasic inflamnation
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The Utilization of Mangosteen ({:arcinia Maneostana
Linm) Pericarp to Develop Tnstant Pudding for Cancer
Patients

Fiurmia Sinega. Reisi Muediang Marisya Fitiivani

Damar Agvicninwal Uriverisitg fndosies i

Ihiz exoerimental smdy imed to develap the wilstion of mangusieen
pericarp e production o instant pudding for cancer paticils. 'This stuly
consisted of fve stages. namely Tangostaen percap eatmclion, xaodone
and utriteen analysis, pudding inszant with mangosiess pericarp exwacl
formulation. orranolepne wst, xanthone and mateilion analvesis of selecred
instant pudding. Used mangostecn pericarp i dried maogosiesn pericarp
comes From Kabipesmg. Central Java, This varieny is chosen becauze it has
the characteriztics ol tick mangostesr skin and pocplish cad. e exieaction
1a dome by macerston wsing W% ctharnl. Mangosicen pericirp extract
contamed MLVZ e p-nangosund g mangostien pesicarp exitact, wuler
contents <61 %, ash contente 0375, peocin contents 0285, Tl contenis
0.52%n and carbohydrace contents U408%. Characteriztics of mongosteen
p:rim:‘p exteact was pink, slighty sear Havone soue taste shipghiy bt
typical of mangnstsen peroam. Padding making procisa theoeph the dry
m':xmg stagme, where ol moterials as well as Mie adigion ul g lecn pG:'[
extract {F1 : 259, F2 0 5% and F3: 7.5%00, and the sext gmee iz (e addilion
ul” bowling waser, The wamer WTANCTATMTS TAT2E 5 aboul 80" O, i1is 1 avoid
cause the dunage on xanthorcs. Bazed on copaneleplic 1251, TL U2 5% was
Lthe Best formula, T contained 306 mg o aangastiy’ serviag sice of 230 2
erergy 207 kkal. proczin 258 g, tar 2GR g, coshohuedrele 22372 2 Tudiding
mangosteen podoam extact ean be considercd as 1 fumetivnal fod with a
high xanthones and poad for cancer patients.

kevwarils: mangosieen pencary exrracet, antics dant, sanibise
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Utilization of Mangosteen Pericarp Extract (Garcinia Mangostana
Linn) in Development of Instant Pudding for Cancer Patients
Tiurma Sinaga, Reisi Nurdiani, Marisyva Fitriyani,

ABSTRACT

The study aimed to develop the wutilization of mangosteen pericarp in
production of instant pudding for cancer patients. This study consisted of five
slages, namely mangosteen pericarp extraction, xanthone and nutrition analysis,
pudding instant with mangosteen pericarp extract formulation. organeleptic test.
xanthone and nutrition analysis of selected instant pudding. The extraction is done
by maceration using 96% ¢thanol, Mangosteen pericarp extract contained 20072
mg o-mangostin‘g mangosleen pericarp extract, water contents 4.61%, ash
contenls 0.57%, protein contents 0.42%, fat contents 0.32% and carbohydrate
contents 94.08%. Characteristics of mangosleen pericarp extract was slighty red,
slighty sour flavour, sour taste slighty bitter typical of mangosteen pericarp. Bused
on sensory évaluation test. F1 (2.5%) was the best formula. It contained 366 mg
g-mangostndserving size of 230 g, energy 207 kkal. protein 2.58 g, fal 3.08 g,
carbohvdrate 42 32 ¢ Pudding mangosteen pericarp extract can be considered as a
funciional food with a high xanthones and geed for cancer patients.

Keywords: antioxidant, mangosteen pericarp extract, pudding, xanthone

INTRODUCTION

According to the WHO (2013), cancer is the second leading cause of death
in the world, aller cardiovascular dissase, One of the causes of cancer associated
with environmental and lifestyle. All causes ol cancer, one of which is due to
environmental Cactors, and aboul 40-60% associated with nutritional factors
{Mangan 2009},

Food is one of the important factors in the development of cancer, especially
the content of antioxidants in foods that can inhibit the development of chronic
and degenerative diseases (Pham-Huy et al. 2008). Cancer patients generally cat
foods (hat contain lots of free radicals, such as processed loods by frying using
degraded oil, as well as processed [oods by buming. The lack of consumption of
food sources of antioxidants also be a risk factor for cancer (Mangun 2009,

Meydani et al. (2013) stated that the increase in food consumption of
antioxidants can improve immune response in adult person. Antioxidanls are

compounds that can reduce the risk of chronic diseases, such as cancer and



coronary heart disecasc (Amrun ¢l al. 2007). Xanthones and their derivatives are
one of antioxidant compounds that are highly cffective in preventing the
formation of cancer. Shan ¢l al. (2011) mentions that the xanthones in mangosteen
pericarp extract can control the phase of carcinogenesis, especially in the growth
stage of cell division. apoptosis, inflammation, and cancer cell metastasis.

Mangosteen (Garcinia mangostana Linn) is one of the xanthone rich fruit.
The mangosteen fruit is generally consumed flesh alone, and the pericarp of the
' fruit as much as % of the fruit is discarded as trash, Mangosteen pericarp can be
one source of xanthones. Tt provides opportunities for the development of
mangosteen pericarp as a functional food mainly to prevent degenerative diseases.
Therefore, it is necessary to develop a product by utilizing the mangosteen
" pericarp as food for cancer patients. One of them can be as an instant pudding
mangostesn pericarp extract, that it is rich in antioxidants. Instant pudding chosen
because the process does nol require heating temperature is too high, and can be
consumed by all kinds of age.

The peneral objective of the research is to develop the use of mangosteen
pencarp as instant pudding for cancer patients. The speeific objectives are: 1) to
know the mangosteen pericarp extract, 2) to know the content of xanthones and
nutrient content {water, ash, protein, fat, carbohydrate) mangosteen pericarp
extract, 3) to know how to make of instant pudding with the addition of
mangosteen pericarp exuact, 4) 1o analyze the food acceptance of instant pudding
products mangostzen pericarp extract, 5) to know the nutritional content (water,
ash, protein, fal. carbohydrates) and also the content of xanthones in mangosteen
poricarp exiract instant pudding.

METHODS

Deesign and Time

The study design was an experimental study. The study was conducted from
May o August 2004 in Scnsory Ewvaluation Laboratory, Laboratory of Food
Chemistry and Analysis, Department of Community Nutnition, FEMA IPB.
Materials and The Equipment

1he ingredient of making instant pudding mangosteen pericarp extract is an

extract of mangosteen pericarp, and supporting materials are: dextrin, powdered



milk, powdered sugar, water. Chemicals used distilled water. 96% ethanol, tartat
acid, methanol, hexane solvent, ethyl setat, concentrated H2504, seleninm mix,
MNaOH, H;}BDE, HCI and methy] red indicator.

The equipment used is : cookware, scales, furnace, Soxhlet, vacuum
cvaporation, homogenizer, desiceator, condenser, Kjedahl, wvortex mixer,
centrifuge and Uv-vis spectrophotometer.

Research procedures
Extraction of Mangosteen Pericarp

Dricd mangosteen pericarp soaked in 96% ethanol at a mtio of 1; 4
{materials : solvents), then add as much as 1% tartat acid. Maceration performed
for 12 hours at room temperature. Afler the extraction process is completed, the
extract was filtered using a filter cloth to obtain a filtrate. The filtrate was added
gelatin as much as 0.5% to precipitate the tannin found in mangosteen pericarp,
and filtered to obtain a liquid extract of mangosteen pericarp. The extracl was
dried with a vacuum evaporator at 60°C until all the solvent evaporates and dries.
The dred extract was concentrated o 4 L of distilled water and added 13%
maltadextrin, Dryving 15 done through spray dryving process 10 obtain extracts of
mangosleen pericarn.

Pudding Formulation

Formulation pudding is done by trial and error. The addition of mangosteen
pericarp extract 15 divided mito 3 levels, namely (1) addition of 2.53%, (F2)
addition of 5%, and (F3} addition of 100 ml of 7.5% of the total water.

Making Pudding _ '

Making pudding made by mixing all the ingredients basic pudding (1%
gelatin, dextrin 5%, 5% powdered milk, powdered sugar 10%) and mangosteen
pericarp extract powder based on the levels of cach (2.3%, 3% and 7.5% of the
100 ml wial water), All of material that has been mixed with added water
temperature of + 80°C. Materials surring until blended. then poured into a
pudding cup and allowed to stand for + | hour at room temperature until it
becomes solid,

Sensory Fvalnation



Sensory Evaluation (organoleptic) tests carried out of 30 panelists, namely
students of the Department of Community Nutrition, FEMA, IPB. Tests carried
out with two repetitions. A test includes hedonic and hedonic quality test.
Panelists were asked to rate the line scale of 1 to 9. The higher the number, the
more like a panelist on the product.

Analysis of Nutritional Value

Analysis of mangosteen pericarp extract powder and the best pudding
products are content of nuirient and the content of xanthones. Proximate analysis
was conducted on the analysis of the content of water in the oven method (AOAC
1995), ash content by dry ashing method (AOAC 1995), protein content Kjedahl
method (AOQAC 1995, fat content by hydrolysis Soxhlet method (AQOAC 1993)
and carbohydrates with by difference. The analysis of antioxidant done by
santhones test (Wijayva 2010).

Design of Experiments and Data Analysis

The experimental design used in this study is complete random design with
two replications. Treatments consisted of three levels, namely the additon of
mangosteen pericarp extract 2,5%, 3% and 7.5% of the total 100 ml of water. Data
were processed and analyzed using Microsoft Lxeel 2007 and SPSS 16.0 for
Windows. Dala on the percentage of panclists pudding acceptance mangosieen
pericarp extract statistically lesled using a test of variance (Kruskal-Wallis).

RESULTS AND DISCUSSION

Lixtraction of Pericarp Mangosteen

The process of making the mangosieen pericarp extract using maceralion
methed or immersion. The advantages of this method is relatively simple, which
does not require complicated tools, easy. inexpensive and can avoid damage to
components due W thermal compound (Pebrivanthi 2010).

Mangosieen pericarp which is used was dried mangosteen pericarp from
Kaligesing, Central Java, Tndonesia. This variety is chosen beeause it has the
charactenistics of thick mangosteen pericarp and violet red,

The yield of a product is 14.23%. This number indicates that 2 kg of
mangosteen peticarp and the addition of 600 g of maltodextrin, yicld 14.23% or as

much as 370 g of mangosteen pericarp extract. It is containing xanthones 7666.4



mg of a-mangostin, According to research of Desmawarni (2007), the amount of
yield produced by the spray drying process is influenced by several factors. They
are : the coating material, emulsifiers and drying process conditions. The yield of
the spray drying process results from 5-20%,

The characteristics of mangosteen pericarp extract produced is slight red
color, slightly sour aroma, the taste of the powder tends tvpical of mangostecn
peel with a little bit of bitter. The slight red color appears of the pigment
anthocyanin which violet red, but after being dried and mixed with maltodextrin
color will become sallowness, The sour taste arises because the sap of mangosteen
pericarp remaining when added gclatin, Bitter taste arises presumably because

there is still tannin.

The Content of Xanthones and Mangosteen Pericarp Extract

When compared with the nutrients in the tlour of pericarp mangosteen,
mangostcen pencarp extract had lower nutrient content, water content of 4.61%,
ash content of 0.57%. protein content of 0.42%, fat content of 0.32% and
carbohvdrate content of 94.08%, 'i"his caused of a maceration process using
cthanol, thercfore loss of ash, protein and fat contained in the mangosieen
pericarp. Besides it, the filler material that is inserted into the pericarp mangosteen
extract at the time of spray drying also result in greater carbohvdrate content. That

15 because maltodextrin is used as a filler material of carbohydrates.

Table 1. Content of Mangosteen Extract Pericarp and Pericarp Flour Mangosteen

e - Mangosteen Extract Pericarp Flour Mangostzen
CompEnent Knil Pericarp {Wijaya 2010}

W iler (%obk) 4.61 5.87

Ash (*abk) 0.57 217

Protein (¥abk) 142 jaz

Fat (vabk) 0.32 6.45
Carbohydrate (¥abk) 94.08 §2.49

Xanthone mg'z 20.72 -

Xanthone measurement using a spectrophotometric method al a wave
length of 305 nm. The test results show the amount of xanthones found in
mangosteen pericarp extract of a-manpostin 20,72 mg/g extract of mangosteen
pericarp. This result is smaller when compared with the results Pohtitirat et al.

(2008), in which the content of a-mangostin of mangosteen pericarp cxtract using



methanol reached 336.8-369.2 mg of o-mangostin/g extract. This difference is

caunsed by the difference in the solvent used.

* Pudding Formulation

Determining the level used is hased on the results of experiments performed
previously to the 10 panclists random, to determine the range of the level of
addition of mangosteen pericarp extract can be accepted by the panelists. Based
on the additon levels of 1% up to 10%, obtained mangosteen pericarp extract
additional value which is divided into 3 Ievels, namely (F1) addition of 2,5%, (F2)
addition of 5%, and (F3) addition of 7.5% of the total of 100 ¢ of material.
Determination of formulations made with trial-and-etror lesting.

Pudding Making

‘The process of pudding making consists of two stages, namely dry mixing,
all mgredients as well as the addition of mangosteen pericarp extract (2.5%, 5%
and 7.5%) and the addition ol boiling water 80°C temperature. The addition of
boiling water 80°C temperature is not expected 10 cause damage xanthones are too
big. This process is done not on the stove’lit and stireing, so that the temperature
of the water will tend to decline. The mosl important condition and must be
considered in making the pudding i.s stecping water temperarures thal are oo high
can resull in damage o the xanthones found in the mangosteen pericarp extract
pudding, '

Acceptance of Pudding

Color. Hedonic test results to I!u: color indicates the assessment of panelist
favorite pudding products ranged between 5.4-5.5 (regular-rather dislikes).
Percentage ol panelists acceptance of the hedonic quality color ranges between
4.6-4.9 {normal). BResults of analysis of varance showed the addition of
mangasteen pericarp extract had no significant etfeet (p> 0.05) on the quality of
pudding color, and there is no difference (p> 0.05) to a panelist. Characteristic
slight red on the skin mangosteen powder does not provide bright color in the
pudding, so the pudding produced tend to be pale.

The Texture of the Surface of the Press. Hedonic test results to show the
surlace lexture of the press scores range between 6.2-6.4 (somewhat dislike), and

hedonie quality test ranped between 5.6-6.2 (somewhal chewy crumbly). Results



of analysis of variance showed the addition of mangostecn pericarp extract had no
significant effect (p= 0.03) on the quality of surface texture press pudding, and
there is no difference (p= 0.05) to the panelists. According Setyaningsih ¢l al.
(2010}, the texture of the surface of the press is one of the mechanical structure of
the material (hardness, elasticily). This shows that the addition of mangostcen
pericarp extract had no impact on the strength of gelatin in the pudding, so that the
three products assessed panelists have the same surface texture,

Aroma. Hedonic test results on the aroma shows fondness assessment of
the panelist to three pudding products ranging from 5.8-6.1 (somewhat dislike).
Percentage of panelists acceptance of the hedonic quality aromas ranging between
5.5-6.3 (somewhat stronger), while the panelists aceeptance of the hedonic quality
milk aroma ranged between 5.4-3.8 (regular-a little bit strong). Results of analysis
of variance showed the addition of mangosicen pericarp extract had no significant
etfeet (p> 0.03) on the quality of milk aroma and flaver pudding, and there is no
difference (p> 0.05) to the panchist. The weaker aroma, the scent of milk pudding
will get stronger. It shows if-the aroma of fragrant milk to disguise the scent of
pudding which tends to sour,

Flavors. Hedonic test results to demonstrate a sense ol [lavors assessment
of the three pudding products ranged between 5.4-5.8 (regular- a little bit does not
like). Percentage of panclists acceptance of the pudding favors ranging from 5.3-
6.1. {regular- a little bit stronger), and acceptance of the sweel taste panclists at
the three level of the addition of ranged between 3,1-5.2 (normal). Results of
analysis of variance showed the addition of mangosteen pericarp extract had no
significant effect (p>= 0.03) on the quality of sweetness and Ilavor pudding, and
there is ne Navoers difference (p= (.03) to the panelist.

After Taste, Hedonic quality test resulis o demonstrate the guality of after-
taste pudding ranged between 5.3-3.8 (regular-rather strong). Results of analysis
of varance showed that the addition of mangostecn pericarp extract had no
significant effect (p> 0.05) on the quality of afler-taste pudding. The greater the
level of addition of mangosteen pericarp extract into pudding, the more power{ul

atter-taste that is perceived by the panelists on the product pudding.



Chewable Texture. The results of the hedonic test showed assessment
chewable texture panelist against three pudding products ranging from 6.0-6.2
(somewhat dislike). Percentage of panelists acceplance of the hedonic quality
chewable lexture runged between 5.2-3.8 (somewhat strong-usual). Results of
analysis of variance showed the addition of mangosteen pericarp extract had no
significant efMect (p= (L05) on the guality of the pudding chewable texture, and
there 1s no difference (p= 0.05) to panelist.

Based on sensory evaluation test results hedonic and hedonic quality, best
formula according to panelists is F1 (2.5% mangosteen pericarp extract).
Nutrient of Pudding

Mangosteen pericarp extract contains xanthones arc high, it can be improve
the xanthones in the pudding product that are useful for preventing cancer
{Obeolskiy et al. 2009). The rcsultz of the analyvsis of the nulnent of selected
puddines are presented in Table 2.

Table 2. Nutrient Content of Selected Pudding (100p)

Component Unit Selected Pudding
Water (%abb) 78.16
Ash {"obb) (.84
Protein {(%abb) 1.12
Fait {%obb) 1.34
Carbohydrate (%obb) 18.40
Xanthone mg 159
Energy (kkal) 90

The results of the analysis of-water content pudding mangosteen pericatp
extract was 78.16% (bb). Ash content pudding mangosteen pericarp extract was
0.84% (bb). Protcin content pudding mangosteen pericarp extract was 1.12% (bb).
According o WNPG 2004, Protein Adequacy Score (AKP) of Indonesian the
average 15 52 g per day or 5.2 g contribution as snack, There is 1.12 g protein in
the pudding of 100 g, its mean that in 100 g pudding that can meet the needs at the
snack time of eating pudding at 21.5% AKT. This figure is still not sufficient for
the average protein of Indonesian at the snack time consumption.

I'at content of mangosteen pericarp extract pudding products chosen by
1.34% (bb), equivalent to 12.06 keal. According to [IOM 2003, the recommended

proportion of energy from fat is 253% per day, or 2.5% contribution for a snack



time. In 100 g pudding are 12,06 keal fal, so it can meet the 100 g pudding
24.12% the recommended proportion of energy from far. There are 12.06 keal in
100 gr g fat pudding, it’s mean that 100 g of pudding can meet the recommended
proportion of 24.12% of energy from far

Carbohydrate of pudding mangosteen pericarp extract is selected by
18.40% (bb), it is equivalent to 73.6 kcal. According to IOM 2005, the
recomumended propottion of energy from carbohydrates is 65% per day, or 6.5%
contribution for 4 snack time. For 100 g pudding is 73.6 keal carbohydrates, it's
mean that 100 g of 56.6% pudding can meet the recommended proportion of
energy from carbohydrates.

The energy of the pudding mangosteen penicarp extract is obtained by
converting proteins, fats and carbohydrates into energy. 13ased on calculations, the
energy of the mangosteen pericarp extract pudding products selected by 90 keal,
while the energy content in instant pudding gelatin is equal 10 86 keal, Both of
them have an energy content that is not too far away. According 10 WNPG 2004,
Figures of Energy Adequacy Score (AKE) Indonesian the average is 2000 keal
per day or 200 keal contribution to snack. In 100 g pudding contained 90 g keal,
sn that 100 g of pudding can meet the requirement consumption by 45% snack
AKE. This figure 15 still not sufficient [or the average protein Indonesia at the
rime of consumption of snack.

Levels of Xanthone

The amount of xanthones in mangosteen pericarp extract pudding is 1.59
mg u-mangostin/g pudding. According to Permana’s research (2012), mangostesn
pericarp extract has antioxidant capacity almost equivalent to "4 times the
capability ascorbat acid can reduce frec radicals.

Akao et al. (2008) in his research suggests the provision of xanthones diet
of 150 mg/day for a healthy person is able to incrcase the activity of Natural
Killer cells (NK). These cells work as the primary immune cells of innatc
immunily, and very important in inhibiting tumor cells and cells infected with
viruses. One serving of pudding mangosteen pericarp extract (230 g) contains of

366 mg of a-mangostin. ‘This amount meel the recommended minimum amount
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required to be able to inhibit tumor growth. Product pudding mangosteen pericarp
cxtract is rich in xanthones and its good for cancer patients.
Nutrient Content Per Serving

The pudding of mangosteen pericarp extract can be as an altemative snack.
The amount of the contribution of the recommended daily is 10-15% for the
average person needs adult Indonesian, energy 2000 keal and 52 g protein
{WNPG 2004). Based on the calculations, it is known that the amount of energy
requﬁed at the time snack of 200 keal and 5.2 g protein. Caleulation servings of
pudding refers to the energy and protein needs of the average person of nutrition
adequacy score (AKG) Indomesia. Nutrient content per serving pudding

mangostesn pericarp extract 1s presented in Table 3.

Table 3, Nutrient of Pudding Mangosteen Pericarp Extract per serving

Pudding Nutrient Content
inangosteel Encrgy  Protein Fat Carbohydrate  Xanthone
pericarp extract  (keal) {g) (i) {g) ma'E
(£)
100 o1 1.12 .34 18.40 159
230 207 2.58 3.08 42.532 366

One serving pudding is used to meer the nutritional needs during snack
time 1s 230 g. The pudding accounted for 207 keal of energy equal to 100% AKE
when snack time. Contribution of 2,38 g protein equivalent to 49.6% when the
AKP snack time. Contribution of 3.08 g {at, carbohvdrates and xanthones of 42.32
o of 366 mg of c-mangostin,

FEstimaltion Price of Pericarp Extract Mangosteen Pudding per Serving Size

Table 4. Estimation Price of Pericarp Extract Mangosteen Pudding per Serving Size (230 g)

Pericarp Extract Mangosteen

Comparation Pudding

Commercial Pudding

Product weight (gr) . 2310 230
Price (Rp) 5 500 7350

Pudding price of mangosteen pericarp ¢xtract per serving size (230 g) was
Rp 5 500. Commercial pudding price per serving (230 g) is Rp 7350, Pudding
mangosteen pericarp extract is cheaper than the price of commereial pudding.

CONCLUSION

Mangosteen pericarp extraction method by maceration or sosking with

ethanel. The waler content in the mangosicen pericarp extract of 4.61%, ash
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content of 0.57%, protein content of (,42%, fat content of 0.32%, carbohydrate
content of 54.08% and the xanthone content of 20.72 mg w-mangostin/g extract of
mangosteen pericarp. Formulalion pudding made with mangosteen pericarp
extract is 3 level dilTerences, they are : 2.53%, 5% and 7.5% of 100 g of wital
primary material. The results of sensory evaluation test showed that panclists tend
tr like the product of F1 with additional level of mangosteen pericarp extract as
much as 2.5%, Based on the test results of vanance (Kruskal-Wallis), there is no
signilicant dilTerences between the formula in each atiribule. The water conlent of
the product is equal to 78.16% of pudding, ash content of 0.84%. Nutrient content

of pudding mangosteen pericamp extract per serving (230 g) is the energy ol 207

keal, protein of 2.58 g, fat of 3.08 g, carbohydrates of 42.32 g and xanthone

content of 366 mg of a-mangostin. The estimate price of pudding per serving is

Rp 5 500, The pudding price of mangosteen pericarp exiracl cheaper than the

price ol commercial puddings sold in the market
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