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Wistad peangd patals of praripekd have beon sbedied woll & tha riches saarce of | Atheugh
o i3 vy promising e be explored sa funclioral fexd mgredients, tiee wers only few stuche
e desciibed extracion methods wWhedh mes] ood [ede squanement, Hese UEEn was
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eatracied from marspold petals using vepedshie of, subsequently encapiulated and prepamd :::n::tll:ﬂl.mulpﬂ.
B ropniized powder, and incovpoated inlo milkies beverage. A organalei sy was piic; argaret
canduciad n ordar o svalisgne the elfadt of ktein aoadtion eio mik-0ea Deveiase gt well 3o (ha mfnt-l'rﬂ At ion

consumers’ peeferenoe. The resifis showed thet the estraction capachy of vepeishle of was
1.3 tives Piagher than that of acetome, beimg comparable 1o that of herane. Benatingly, s
encapsdated bsin was Taveeably incemporated inba milk-tea, and s Mavor was Meed very mah
oy the paneflists,
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Extraccion Integrads sln solvenies v encapsuladen de lutedma procedente de
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Evtion sy senadios wnfeo b pdtales decoler naranja nconsn do la caeokda Jaot i o onn, mocedals
@ maee lal, debido o g constiiase nlo fusnbe maa rica de luteinn. Aungue b symbgeaon e que analizan
mmammdekspﬁﬂmmmmummﬁmmmaﬂumsenmau
proporaones desoipciones de mitodos de weraccidn gue cumipian con fos [ e e
abiesie of grade dimentico Pas b presents B oo ealeajl ek de pdtsbes o codeaiiln
L 20 e ey el e, il Tue ancapsulxlp v prepar ada Ooma pohn BTzl pe o porako e
ey de éoom leche Prsierosm ense we realiro una procha cmen nbapiics desbnadh o evsfuiar el sdecnde
el Chorir B o o Dicas dr b Somn beche y madic su el oriia e ks con sunediret L oe resuliad os 2
s e Cuseerily e cue B capadehd expacioa dil sdelle vapald fue 19 weoes ot el gue lode 1y
acetora y comparaile con b del hexano, Cunosamenbe. |s istsing encapsufada fue incomporada de maners
Harseratobi sy lvodhd chirs oo 0 oy bty ' S i i ey ooy agrardale a los pondisas

1. Introdhiect on

Mangold (Togeret sracta L, kocad name gurniti) famn in Bali has
become o of the most loores Thraser gandens I ingkonesi,

crgriter display g eposine s Mao, D6 & e 2004,
clalyyesd collidir denescence, pnd sgeqre lsbed divsasey [Gen ot al,
200 3 well 25 beter recal and verbad Muency n ekdery
{armscn, 200 2L For such great berefits, mangold Rower ookt

Thesa flowess, having pellow to crange petats, are widely ouits
varad i0r Suppoeting agno-toussm (n Bal, mesorg e meed of
sl oty e relagioun < eemormes, snd sarme of e reat
8 Uisen] Ak wetenn Iterastingy, the masigold pstals ae
e foh souice of Caromerdids, s & Liten, Joaunene, boo-
pene. and resanibn Bolssos, Tnag Blas, Agrez, & R
KI5 Sinamorngun, Kasoon, & Meese, 10120 In pamiculer, tha
comrarcy of ilen beinggs out major et Becerd nvestiga-
tans heve dewly weifisd thal ubsn befonged o mincgal
camkmils in Eepmr and coofe limues Bermlen of &,
X00; dodwson et al. A EL I plays s imeartant rode in neural
devedapmend, bﬂt:rcngrﬂdmuh'm protecton sganst
macular disgss = wel s may hiw some Bickgicsl effedts
h:hﬂng antowidary, sntHnfammstion, and shuchesl acioes
Leahnson, 200140 Hgher plasma lutsn was rel nprovisa
ton ;n ovEual fundicn of fhe community kang-em

e eepiored an oan Fexpensve indioerowe ingrediert o the
develoaprent of funcional kead product

A reember of dudies have desil sath kotein exiraction from
marigold petals. Despne the fct that exhausbve ectaction can
onily e achiewsd by crganic sofvents, the onsumers ognosm
ared safety jssues rrugd to the construction of sobeent-lnes
oty acthioen Techinique. Magy, L, Simandi, an nig {00
v Gy et ) 010 b wocwie o on supe rordtac sl extracton
il litein esters flom Chinese mangold which were menbined
iwith aither vogetablo ol a8 co-salvant] o U - sorecation, baing
Comparabe 10 The study Cemed out by Paluragitag, Prasichobmn,
oto, and Axteyan in Thallard (30111 Tho we of edible cll offers
Several Insget an T green Bnpacts A 35 e rad uction o cemares
spheeryts oogrted T noreenevwalile resmnce, comaming
ez enamy, Increasing tha produd qualty, and poducng ks
il wa e To TP eri ommen [IChamat etal, 200 7 Yaeaa
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o et al, 3}>ﬂg1mheﬂdmrmmdmmmmnw
wey limited Studies that emghasice the bmcsmalty of |uken
frarm mangodd saketios groven in Ball, ndomeia, axcagt tha
ilennfiatoe ond salelity snady Corchucted by Al 005 in
coll phoraticn with o nesesech groags,

Fumhermore, comsidanrg e eplanchee and exporenms|
rowith of funictional Tesel development, we decided 1o e
pofate maigolds luben B ordnery lood product, Fetead of
dietary supgkemenl, In et coprmurmers of chetary wipplement
are massty corcemed weth the uncertain effectie dosing, sde
iffects, and potertial interactian with certain drugs (alsied,
20031, Om the olber dicdke, finctional focsd products commenly
Fave better acceptance amang people & 5 part of Ehe dist, Tha
canler product should be abe to accommodaie iein charac-
terisiicd, wabich iv heal-lahils, doriifve o pH-afteration, vesl-
oissodved and ateorbed i olbased materal The targeted
market cormsksis of teenagers to yourng adufts {1340 wears
tdck, heaith conscious waciety, papecially those who e penienoe
prolenged exposune to telssdsion, computers, and gadgets.
Hera, milk-tea wias chosen malnly hecause it hatangs e o
of the most popular beverages which is wel-accepied by all
censratinm. in addisan, v opague brosen coloe might match
thia yelioey color of lunein watharrt Inviting speclic Mavor per-
captods of the corsumers towand yellow coloned beverage
(v sourl. and It also his far-pasad mgredients.

Therlome, e ahjectives of the present sy were i) 1o
perfarm the solvertfree exfmcilon of mangald petals by
ey vegetable oF, Tolowed by encopsulaton prosechne
o generste lulein povedes; (o) o moorporake Bhie habein
poeeder inde mEk-Tea; ardl 0N [0 evaliusate Tha seRsory eop-
erlies of the mesMed products. The extrscted lutein was
Eansdormed o encapsulated foem i onder b enhance its
itabii®y, ivprgyve  salubility,  and  ease b epplction,
Megepver, the combinaton of lutein s mikdea =
intended to create 4 new Sbobrious “markmilktea” bevenage
o msets the need of modem commuireties,

2. Materials and methods
&1 Preposmiron of madrigald oetals

Marigold Roves {Tapefed aectd L wvar Mega Orangel v par-
chaded and freshdy harvested fom the cultivation ganden o
Badurg Regency, Ball Feloresia The pelaly woere sepasated
fram the stalk grior b drgwsg brestment by means of fresie
dryer [Laboonoo Co, USAD &1 =45 T under bagh vacuwm cands-
.‘I 0l ol o wacuum ovin (Msmmet, Gesnany) at A0,
il the mosbes conlent wen ks thar 108 The dned fiower
was grouind snd’ sievad theough & 1E0-um sieve. Then, it was
dored i fow humedity place and protected fram light urail
further use

24, Dedersmination al gigmen! comaoitiens in
mvmripa e gk

e milliter of acstore was added smto 001 @ of mangaid
e der for emamenstion of ggrents ke The e
bure weas wortemesd Hree timed, sach I min, then cenln-
fuged st 10000 rpm for 2 mie The cude extract was filtend
and subjecied into Bquid chromatography snalyss The
reveried phase CI0 l.'I.I'F-DI'.:-'durrm wirs eluted with gra-
dient sokvent com of methanol, methyl tertiany butd
ether, ard water = perfarmance liquid dhramatadgraphy

apparatis coupled with dicde am@y detecton [Shimadza,
dmpan, = which an aliguoet (20 pl) of onede gigment extms
wak Injectad. Mercification of pegments i mangeds sxtmao
gt Cor T DT aconding 10 Lin, Lee, and Chang (261 5),

i Qptirugeion of sofvdnd-frie sxirdciion
il ehina of futsin

Becouse of the nordpelor ratue oF lubein sknscbung, hisng b
o cne o tved Fabby scid (known as butesn Fatty acsd ester or
brteln ester, vegetabls o becames ore of the candicdstes 1o
substibate the uwe of arganic solvent during esrschon
Optimication in exteschon procedure was camed aut 0 o
stops. Fist 000 g of masgold powdaes andad in T ml
canok af, vortexed for 3 men wnicated for 1 m and then
centrfuged at 10,000 npm for 2 min. Extraction was perfanmed
thaa tinees il te cobor of resdus tumed pale. AFerward,
eadh supematant was dduted hundred-fiold in hexane and
measiped spectrophotomatricy at 200-800 nem by using
Spedmoghabimenss Ul 1700 himadzul As 1he second
stop, the amount of manigold powdar was noeased in the
spres, ba 003 WOT, 0L 02 and 03 g/md cl, and then freated
with Lhe same peocedure. Quantdicaton of Rasn evier was
acrompliched & acetonic solution with the extinclon coeffi-
cient puldshed by Jelfrey, Maniiova and Wright {1997
Hooowory walue was caboulatod by comparing the amount of
Rein eser exmactad in ol 1o jhaf extacied in armgare. solvent
fecetone and rrhesane) o referance. The apitimmnm et (02
drisd ficwer per il Eer olll was chosen ta be scaled up and
encagsulated tor the producton of hitsn pods,

Maoregwer, the sncapiulation ol the pigment extrad
wat done  aocoiding 10 the  poldished pravicus  woik
iindrav@®, Suovsjoys, Wijopanti, Wiaymnti & Limaatams,
2151, todestrmt (70 g and Tweer® B3 (107 @) wer
dispersed in 105 ml wate al 60°C, and 15 ml of hiein
ewtract was added aftes the migture cooled doven inlo
ram  temperatore The  Lissge® I,l':ll.ll-'ml:T“ Draresco®,
Francel could be wed a meplzcomant of mahodextsin in
ander 1o mmprowe the funciomlity of the beverage Dy pro-
weding pn:halﬂ as wed a5 lowerng glycemic boad. The
sispersan vas vigemsly homogenized at 110600 mm
A Turrax, Germany) for 3 min, frazen overmigh, and sub-
pectad ta nphilizasan (Labeonos Cod, Driad material con-
Talned less than 10% water, and fenoe could De ground ino
winid yellow powdar,

2.4, Mik-fea prepovation and moorporation of futein

The oif-besa veas preparec Gk o fhe Blend of Black tes et
{Tang T Penusanan Teh Dua Bunang, doresial and ewapo-
watecl Tull greamy mile (FAsan Flag, PT Rkl Fag oo,
lrctowremin, A The apping, Bgued whigping cream (Greenfisids,
PT Greerfekt Indones, indonatlal was whished il i has
repched sgft peska, AR matedials wese purchased Eom bocal
supermarket m Matarg. The scorporation of luten oovwder
o] Bre s prosss Feed e feeo mranrers, il el sifed inomis-
lea with the help of Sol=c®F and Reccelsn™ DePort™
Darpncn™), ssunted weth bgiegpesd homogenicess (Uitra-tusar
T-18, K& Works Inc, LS8, or miked i owhipping cream 40
preserd 2 hypmcal yebowish crearmy foppmng. The Neaa®
iDuPont™ Danisco®) coubd be added 1o adjust e Sral swoec-
e, whie cordrofing 1he botal calones,




L5 Foud grocp &kl i

In the focur group evsluation, small group of consumens
were inwiled o obtan fest impression, bath pesde and
regative bo the new proghet, arsl 1o provide an sarly
asietiment of the protatype. The focos groug was com-
preed af 14 panslsts {eight males and se females) who
baves  pxpenerce  in nking mEllk-tea beyerage and
pxpressed willmgness o participste in the sv/alustion of
*mzimitkbea™. The panelists seifreported that they wene
in pood heaith. The newly developed beverage was
segyed In theee looks, Le milk-tes, mile-tea with cresm
toppang, and mifletea served with oream boppeng and
lutein powder ormamentation {spresd sbove the top-
pnal. The lutein powdar had beon blandod & croam

tiom wsed In the present ewaluatsan, AN samples
were three-digit coded wsing randomsn numbers. The sos-
slon wat conducted hetwaan lunch and dipgmer teme. AN
panglons were pshed 10 valus the Colps, drgima, e,
mauth-foed, swoetnoss, and ovosall proforence of the
geven samples. We detesmirsd the consensus result of
the focus proup  orel pracecded  into hedonic
testing

L6, Medonic resting

The ovll-bea served m cream loppng end lulse pow-
der  arramestation, jch was peeferrsd from focus
grewip  evallation, was @ for Redon racing,
The pansd compriced af voluriesr panelists (10
ey 40 fernales) af age ranges 17-20 years ald
(3%}, 2 -F0 yesry ofd (BN} and 3180 peass old (6%,
whxch balong o studerts, scademics, and ami@Rvess of
the host Uniwessity. All panedsts were assesed based on
persnnal interest, availability, and having nusghy con-
sumesd millk-fea baversge. The mil-tea was chilled st ©C
cvamight prior 10 semsory evaluation. Each panclisl was
dogped 15-40 mL of mik-aes, dzn:f.nd with 10-15 miL
whipped cream. The grototype was coded with sandom
thee-digls numbier and served in chear 50 ml plastic

CVTA - JOLIRRAL OF FOOD (el £23

1

arama, flavar, mouth-fesl ness, and overall preter-
e of the geen serples uting & 9-pont hedonic salke
{1 -diglice extremaly, 2-cislike very much, 3-dislike mod-
wralely, d-lisile Mghtly, S-nelthes lke nor disife, &4
slightly, 7-Fee  moderstely, &-like wery much  0-Fe
exremedyl.

2.7 Coior amaiysi

Colow of lutain andthe prototypes wenn moxsund using
@ Color Fles® Huterlab, V58 ard the msulis weme
exprened in lergl) of L* — Eghireds, of — vedrews, and B¢ -
welknress The InGInUment veas pireviaush stanciamded with
@ whine 18 L = BE05 @ = <05 b= 186, AL Reast tvo eading
per samgle wis take and for each readifg the L%, of and B
walues wede recdnk

a
3. Resulis and discussion
51 Pigment compasition of modpo'd pefmic

Fresh marigold petals camtain high amount of water
iBE%), and hance decreasing wates corest hecomas
Criafkal 13 prdlong The stodage time, delay the gdllage,
ot well s prevent pigments decomposition, The key af
plgments preseraation i3 avoading light imadiation, oxy-
gen, pH changs, and high lemperstane ireatment. bn the
prelmminey sbudy, two deving opticnd were splected s
The Fedsgnablie pearmem Tor Taimher edusial owes,
which i fresre drgng st -45°C and vaouim drping st
A0°C (Burnizean et al, 2007h

Chwomategraghic profle shown in Figure 1 fedt) revealed
e domirsncy of kuten dester in the cmide sxtrac of heaos
dried mangold petals. After saponification [defatied) reat-
ment. thres caotenods were identified as hiem vinda-
anthin, and reaxanthin {Fioune 1, nghi) Baswed on peak anes
calowlation, the doménancy of feansbutesn was 72.15%, fal
bowerd wnth J159% of wolasanthen and 1108 of -
Tagwamihin, whereat the remalns are epouy plamests. Tots
cargbencics content was 958 ma libendy dry weight In

[1 8 fach panefist was requested to (8l out  fresze died maigeld ard 934 mg kneindg diy weight in
A guistlonraie and was ackod 15 rafe i color,  vaouum diled treatment (Mumilawain ot &, 1017) This valus
- - - - -
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lire 1 Chiomaiogram of mangold crode ewied in amionc sokstios, before deftl od ot (right] sspondficatien Sestmert, Pigmens wee (dentibed
apcording & (eevias Bulks (L Lie & Charg, 1015 Tino, Rabarathan, & Damieg. 201

Figiep 1 Cnptogrires del evrecin crudn e oo benduls e splanon fie sceton, antes |posends) y desgoesy iderecha) del fretemimen de wponficsosn Los
pigraenies fumen dentificado segoe L, Lee, & Thang, 300 % Tnel, Aebarrgetkam, & Deming, 20040
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v comgaraiively nigher than the previoas iy
Ficaeplia. Maratti, and Grarci (0938) for Falien Tageles eoecic
and Tagetes pesula, and bedng samilar o the Chines mar-
Iqodd spsecEes repored by Gao e @l (2010 Thas, tha reslr
revealed the potency of merigeld locally graven in Bl gz the
e of ltain,

32, Extraction and encapswlotion of lefeds

In ooder to determare the estraction capacty of canola ol
tovamrd |utsin s, thees Hmes of edraction wis perfaimed in
a ceram et of manpold powder, and then its cancentration
v gradually increaced Tho absorption spactsum of luteln was
ohrlpusly detected i the supematant of the first ard second
extrgstion, geeimng 8 el spestram of carctencid swith mas-
i asomition at 443 mm, In the sacond aned thind edtactian,
e sy wis depkied T200% and 80657 respeciively
[data mit showmh, mesresg that most pogments had bees
fakan ol in the 0 3TN
Inberestregly, ot e found that the guasntfatson of luten
edters in od-baded extracton BOS & 001 mggh was THLESS
higher than thal n sceiene (L7 2 Q05 mifigl aod being
o mner b Eo that = e-hes e (7 06 & 008 mpigl. The Feding
vaxs i line vaith of Gao et al. (2010) whech roted that
e e e Baeness of vegetableod s s co-toboent o supenritical
1ot wias mesrly same bo that of n-hesare dus 100 shity
mgrowing the solsbiliy of Botein esters b the system.
fclditiarally, in order o abtain the opteram rabo bebgeen
merkgold powder and canoda od, 2 edes of corcentrabion was
subijertad ta i proceduns to glve the plot doplcted in
Fagure 2 The pontentration of 0.2 gimL was selected o the
cptimum matio for furthes fabeicatbon of lutsin powder.
Theencagsulated lunsin estract wasgenerated as wivel yelos
poesder IL* - F6.26, 0* - 14.56, b* - BES3), comprising of 437%
waber content @ 411% mg kiteln estem/ 100 o powvdar. Tha
Kanein et was charadtedged 10 hawe Better Jsdedsitiiny in
rong olar eredrosmant than vater-based systam. The presenos
of Witein in estenfied Arooure & sipessed not o edsence 15
b e sinee The prevenns study revealed Thal beosaad-
aniiny af kitein esters wis comparmible 1o that of free lutein (v,
Huarg, S & Tam, 2000, amd ro Pirdasnoe vwan porss essed wpon
e cavaerinn ato b lubein during dieical tia . Bowen, Harbet,
Higzam, & S@Ecewicy, 20000, The human Qui i veny effcsnt n
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Faguen 7. Cowelydon plot emween ooemrnanas of dved maigoli poscde in dl
aad & aloerence {dbeed hundred-fold and meser et in n-hoane]

Fiparn 1., Dlagrame 6 cordackn e b conomimdds fel pohvn de
catreluls debidrotuda en oacow y 3w abeduencs (dicds cen e
¥ medds @ 0 hpaEnd.

cleaving esters of kiten fram s fod seumes (Howen & Clark,
20011 Hovesver, the skguate arsmnt of [al b gn TR
decdsha for better oasalabllity of carotonoick urg
Leenen, wan Het Hol, Westsmie, & Tiung, 2000,

Thes Irdeqgrated estractcen el ercapsulstin procedune
offars an e pensee arel §imgss grean Onnolpgy S The pro-
ehuction Gf kesry in the Form of so bl or gorades, which maght be
applicabls for srral- ta middlie—cal e ol dustny. Heveribeleg
srihancement of st tion tpacity coukd be attained By using
e it raified techrigques, Re combning the axtraction proce-

with aitra-sorecabon, high pressare, or micrassne enengy

et al, 2012; Hesmearachat B Devanaatin, 2004 Jocohet-

Mavam et &, 20161 For the greater and = shostve mdusingt

seabe, the wse of supemitical extraction seems io be the mast

cormadered apbion [Boonncun, Tunyssbkon, Oowutimen, &
Shotpruk, 201 7.

1.3 Heronic SOOFEE

hnﬁnt:tu]e,mmna:hlrtudﬂ focus groupevaustion n oeder
o peoEde an nsight Imd comumens preferenca and apgesa
the critical atiritaites of ths new progdisct Al memibers of the
foous group have hesd experence n corsuming ocoxmmescial
mile-tes bevenge before the mvaludtion, Araong e panelnd,
T1LAF dedared that they have consumed mili-tea prodocts
more than 10 times throughaut e, whenss the remains con-
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