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Opening Remark from The Chairman of The 3th-NPSEA
Dear researchers and fricnds,

On behalfofthe organizing committee. I would like !o give you a wam welcome in the 3'd Natutal Pigments
Conlerence fo. Sourh-East Asia (NP'SEA) 2016.

Nalural pi8mcnts are the mosr obv;ous and eye-catching substarces thal caD be found in floweE, lcaves, bird
feather,algae, photosynthelic bacteria, and many more.l-h€se pigmenls havc been used as bounliful coloranls for
food, cosmetics, and textiles and vefy clole.connecled 10 the culturc of South'Eas! Asia. If we look closely,
pigments such as chlorophylls and ctrotehoids play imporlance.olc as key pismenls, which capture radimr of
energy ftom the Sun ir the process called photosynthesh - a process that converl solar €nergy into fuels. In
agriculture, the natural pigments are impodant pholosensors and indicotors for hcallh status.'lhere are nany
applications lhal have bccn revealcd lhough the sludy ofslructufe and tunction of natuml pigmenls.

wc are loobng fon{ard ofyour active participalion during the Natural Pigme.t confcrence for South-EaslAsia
to present your works, to .aise quesrions, and triggers discusion on thc recent research md dcvclopmenl of
pigment-based innovation and tcchnology. We afe inviting high p.ofile scientists and practitioner in the indusrry
as thc keynote and plenary sp€akers. We wish that their prcsence would be a Breat encouragement and motivation
fof sludents and young researchcrs in the South-East Asra to l]ke part;n ttic rcsearch and delelopmcnt of n3lurul

we arc verl happy to have 125 panicipanls including the keynote speakef, plenary ,peakers, invited speakers,
posrcr speakers, students and other paticipanls from Cermany, S$'itze.land, Flance, US, the Philippines,
Singapore, and Indonesia. In this ev€n! $e would like to cxtend our acknowledgcmcnt to our parhcrs- who
suppon us financially, i.e. Kemcnristekdikti, DAAD, ITS Scientific as wcllas PTDitck Jaya and Shimadzu (Asia
Pacilic)Pie\rd. wethanks to the Indonesian Sociery Pigment Researchels (Himpunan PeneliliPigmcn Indonesia,
IIP2I) for coopcration as steefing commitlee, ihe Indonesia Pharmacist Associatjon (lkalan Apotckel Indonesia,
IAI) for ce.lifying this event wilh 6 credit points. the Indonesian ChemicalSociely (Himpunan Kimia Indonesia,
HKI) and Indoncsidn-German NelNo.k (lCN) for dissem;nating thk cvent lo thcir membe6- we ftanks also to
Unilcrsitas Ma Chung forhrving th;s venue with superb facililies and suppods iro6lbe stafiS.

I do hopc thal you will.find youf time here enjoyable and a source ofmany insishls thal will hclp to advance the
undcGtanding of natural pigm€nls and to encourage tle collaborations and friendship, scientific exchange, the
developnent ofjoint interesls and project that arc ofscicntific and economic inporlance in order 10 cxploit rh€
naturalpigmenls and their imponance in th€ most asp€ct ofliving, e.g. food and health, fashion, agriculture and
advanced lechnologies.

Thank you vcry much and pl€ase enjoy this evcnt.

'lalas 
H.P. Brotosudamo- Diol.Chem. Ph.D

Cllair ofthe NP-SEA 2016

The 3'd Natural Pigment Conference for South-East Asia (NP-SEA) Secrctariai Office
Ma Chung Research Center for Pholosynthetic Pigments ([.4RCPP)

Universi tas [ Ia Chung. Vi l la Puncak TidarN01, lv laaang 65151 EastJava INDONESIA
fel.lFax+62341 55O 1711175 E-mail: mrcpp@machung ac.id
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PSEA CONFFRENCE

Opening Remark from The Rector of Universitas Ma Chung
Dear Friends, padicipants ofthe Natuml Pigments Conference for South East Asia 2016.

Wclcome to Unilersitas Ma Chlug, welcome !o Malang, a beautifulcily in Indonesia. We afe trappy rha! narural
pigments experls flom seleral countries. Indonesia, ceman, Slvitzertand, USA, France, rhe philippjn€s l)nd
SjngaporeSathe.edtogciher here to share theif kno$,ledge and research resuhs. We hotd the Np Conferenccsouth
Easl Asia this year in Urive6itas Ma Chung, Malang. Ir is not by chancc thar the internationat confcrcncc is
holding hcrc, because Universitas Ma-Chung has an expcdke i. Natural pigmcnts lvhich is instiruiionaLty
cnbodied as Ma Chuns Research Cente? fo. Photosynthetic Pigments (MRCPP). MRCPP is no! only supponed
by Universilas Ma Chung but also by Indoncsian governmenr b) rccosnizins MRCpp as one of $c nationat
scientiflc ccnter of excellence.

hdoncsia is one oi the countfies lvith a rich biodiversily, and consequenlly rich of naturat pigmenis sou.ce.
HoBcver, natural pigmcnls industy in lndonesia and Soulh East Asia is still lag behind the developed countrics,
shereas it is expccted thal the demands ofnatuEl piSments in various industries witl incfeasing in the future.
Therefofe thc fcsearch on natlml pigmcnh is one olthe imporrtn! rcsearch iletd. Indoncsian governmenr is atso
promotine ihe dlssemination ofresearch results !o bc applied in indLrslry, nor only fi.ish in scienttfic pubticarion.

Many kind of nalural plgments in lndonesia and lheir p.opeftics are stilt Lrnknown, thcy are remarns to be
inves{igatedio provide benefit fofhuman welfare. Thc inrernationalreseafch coopention in natlratpigmenls !itl
accelerate the rute of discolery and innovation in applling !he knowledge tbr human wetfare. Theretbre. this
conlerence is an impoftant conlerence not only for rhe pigmenrs rescarch sociely but ako fo. othcf research tjeld

Bcsidcs the conference I hopc thc participants can also enjoy the natumlbeauty ofMalang and its histodc hefitase.

I hopc rou enjo) suying in Nlalang, obtain a gr€at benefit tiom rhe coDference, and develop coopcrarion
iirm$vof k wilh olhef conlef ence part jcipanrs.

o{her  a f te ide .s  fo  d r {cnd i .g  rhe  Lonfe  cnce a t50I lvish Lo thank the speaker.si postcL preseniers. students, drd
paftncrs who supported the conl-erence.

Malang.  August  18.2016

Rector ofUnivetsilas Ma Chung

-Ihe 3rd Natural Plgment Conferenc€ for Souih East Asia (NP-SEA) Secretariat Office
[,4a Ch!ng Research Center for Photosynthetic P gments (lttRCpp)

U n l v e r s t a s l \ / l a C h u n g , V i l a P u n c a k T i d a r N 0 1 , l \ / a l a n g 6 5 1 5 1  E a s i  J a v a ,  I N D O N E S i A
1 el . lF ax +62 341 550 1 711175 E-mai lr  mrcpp@machuf g.ac id
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Mondiy,  August 22, 201.t

' l  he 3rd Natur:r l  I ' igmcnts Confcrcnce for South- l tast Asia (NP-SIiA) 2016

Tirne ' I'rogram Roonl
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Bmtosudaf lno, Ph. l) .

I t&D Ccnrcr
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l 5 : 4 5  I 6 r , 1 5 Invi ted speaker Session 2
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1 7 1 1 5  1 8 : 0 0 Prepamtion for Gala dinnel
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Schedule of Oral Prcsentation

The 3 3 Natural Pigmeni conference for South-East Asia (NP-SEA) Secretarial Office
l /a Ch!ng Research Cenler for Photosynlhet ic P gments ( l \ ,1RCPP)
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Oral Prcsentction - Session I

Meeting Hal l  at  6 'h Floor ofTh€ R&D Cenfer (Class
Moderator;  Dr. l r ,  Edia Rahayuninssih. M.S.

' l  
imc

'rirlc
Codc

l 3 : 1 0 -  l l : 4 5 Delianis Pringgenics. l,iyanda
Idris, Muhammad Zainudin

Ih€ Ant ioxidanr Acl iv i ty of Carolenoid
Piements in the Bacterial Symbionls of
S]aeruss Sn t n ead i u k I i t oe t ifol i unl

oN-01

l i : 1 5 - 1 , 1 : 0 0

Vicior April),anlo. Andfea
Putri Subroto. Chris
Darnauan. Reno' l iyono.
Condro Ulomo, and Ton)
Liwanc

In Vilro Selection oi snrgle guide RNA for
Eillctiyc Cleavage ol Exon-3 VIRL':SCINS
Gcne in Oil I'aln Using CRISI'R./Cas9
System

oN-02

I i : 0 0  l 4 i l 5

Abdullah Muzi Nlarpaung,
Nuri Andarwulan. Purwi),atno
l lar iyddi and Didah Nur
I:aridah

The Colof Slability of Butterfly Pea (Clilorld
ternatea L.) P.al Exkaci at pll 6 lo 8 are
Highly l lnccrtain

oN-01

l . l : 1 5 - 1 1 : i 0Mohanrmad Junus
Algae Cel ls Density in Various l ' lant ing
Period and Liquid Sludge Biogas Unit
Propoflion

Or.\-0J

l 4 r i 0  I 4 : 4 5

The lnvolvement Fragment Pigment Protein
(FPP) Microalga &rrochtoropsis oculd!o of
Response Hcat Shock Protcin 70 (HSP70) of
Infeclion Nervous Necroric Viral (NNV) on
Croupcr

oN-05

Roon nt 6't floor ofThe R&D Center (Clrss B)
Moderator: Prof. Erlind. A. vasquez

l 3 r l 0 -11 :45windu Merdckawati The Uniqueness of Sea\\ced Pigments oN-06

l i : 1 5 - 1 1 r 0 0
f,miziar,  T.,  Saragih. R.,
l lanum. L.

Natural Pigmcnt from Red Colour Melinjo
Pecls

oN-07

l  l : 0 0 -  l 4 : 1 5
Pujiyanto, Muhammad lqbal
PraNira Almadja and Dadan
Rohdiana

Theaflavin, Natural  Pigmenr on Black' fea
and Ils I'harmacological Activities

oN-08

l 4 : 1 5 - l 1 : i 0
F'ailisnur, Sot)an and An$ar
Kasim

Dyein_q of Cotton Fabric wilh Nalural Dle
from Canbier (i/rcdlia adnrir Roxb.)

oN-09

l l : 3 0 - 1 4 : 4 5Drl , i  Yonr nnd l ' r fk Mi Ok
S*rsonal variation of phycoerylh.in
chromophores ot.t-v,srro.o.ctrr spp. in the
Easl Sea. Korca

oN-r0
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Atzarn" L H. SumiasilL
R. Poerwanto, and Y.A.
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Degradation of Chlorophyll and
fomation of p-cryptoxanthin and 0-
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16:00-16: l5 Edia Rahayuningsih

The Sustainable Economic
Development through Research,
Production, and Application of Natural
Dye

l6 :15-16:30

Delicia Yunita Rahman,
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Marc J.E.C. van der
Maarel

Heterohophic growth of LIPII3-AD0l4
for Phvcocvanin Production

l6:30-16:45
Muh. Thoyib, Catur
Harsito, Suyitno, Syamsul
Hadi

Simple Procedure for Reducing
Craterins Defect of Water-Based Paint

15:45-16:00
Arma Yulian4 Marlia
Singgih Wibowo, Elin
Julianti

Toxicity Level of Monascus Pigments
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16:30-16:45
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Sahara

Exploration of Red Pigment ftom
Coastal Endoph]'te Fmgi lsolated ftom
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Effect of Additional Suji Leaves and Turnettc
Extract on Physicochemical Charactcristic and
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Effect of Sweetened Dried Fruit Processing on
Lycopene Content and Pigment Composition of
Tomato (Lycopersicum esculentum var. Marta)

Ikrima Dzil Husnataina, Katarina Purnomo Salimb, Heriyantob, Indria Purwantiningrumo,
Harijono"*, Tatas H. P. Brotosudarmob and Leenawaty Limantamb'**

'DcprnmenlofAgicultunlTechnology,BrawijayaUniveNlly,Jl VetcmD, MrLanC-65145, E€stJav!,lndonesla
"M. Chuns tuscarch Cenrer lor Photosynlhelic Piemcnts (lt{RCPP). UnileEills MaChuns, Jl villa Puncak-lid!! N-0I, Mdlangisl51, EastJrva
lndoncsia
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TsF) according to modined meihod of Fujii s/ at l3l. 100%
mclhanol and 100% acetonc were used to rcmove lva1er
contcnt in the sample, and followed by exhc(ion rith'l FIl:
to exlract crudc carotenoids. crudc carotcnoid was dried b)
N, gas and stor€d at -30"C bcfore usc tof the ncxt analysjs

2.3 Deterniflation of Llcopeke Content
Thc lycopene content determined

spectrophotrmetrically according to Lambe(-Beer equation
rdlh thc specific extinction coefficient of 34jo I4l. The
absorbance value a! wavelcnglh (L) 471 nm of crude
carolcnoid extracl ih hexane was measured using UV-Vis
Speclropholomeler M!kispec I 700 (Shimadzu).

'Iomalo is a liuir widcly consmcd hd recognted froh irs nurririod.l substances, i.e vitamin C ed lycopenc. Processed ronaro
products dc prifriry source of dictary lycopcnc In this study. porc.rial ol swcerened dd€d tomaro as dicrary lycoperc souce ,vs
invcsrisared fhe ain ofthis srudy is ro deGrninc crecr ofprocesing st€ps agaiGr conposition ofmain cdorcroids. Thc rotal lycopen€
conlcnlvas dclcrmincd by spectopholomctric method, while lhe idcntification and composition of main cdotcnoids werc dnalyzed by
HPLC Allnaa isomq of lycopenc was the dominbr pigmenr in 1oma1o. Thc mosr.signillcant dccrcde oftotallycopenc ond dll rra,r
nonc, of lycopcnc occtrGd on the ptocessine slep 2 (sleamins) b ner 3 Goalins in honey) Th€ decrcde of content Nd lho obscNed
in orhs mai! calotenoids (phylocnc, phyronucnc, md 0-cdotene).
K.n@t^: drie/lttt, IIP l.C, lrcapere. piAheht con@sition totuata
ctttspotrars otthot: E mril Addc$ :. ho.ijono_07@yahoo.com: .' henrwty linmlln@upj.e id

l€l.phone Numbcf : r'0621217506224

lomato is a $ell'growlh type of fruit in Indonesia. Ra\!
and processed tomato products such as tomato sauce. tomaro
paslc, and tomato soup are good source ofdietary lycopenc.
Lycopene is a mcmberoicarotenoids (lipid soluble pigment)
thar highly accepted by food induslry duc to its potential
healrh eiiecrs as antioxidan! []. There arc few information
aboul dried proccssed tomato product such as dehydfaled
lomaro [2]. Thc purpose of this study lvas 1l) cxplore
sw.ctcncd dricd ftuitas dielary lycopene source-

2. Nlclhodolos/

2 | Pteparation ofsveetened Drie.lTonato .. , ^,,onatogaptr:t (H|,LC)
lrmaroes (1)co?c'ricra ercrkrllu !af. Mdnr) $cre 14-tttt.8h rPryo'nahe uqutd Ih)

Jiccd inro thc sdme sizc reighr rriangle-shaped pan or each "1/.'l'^--,.. ," -. --.,^ ^---.^-^,,tom*o) and then the seeds rvcrc diicarded '",",ir:"-1 ,,;iff::l'l.'":'"if#::,1.;:tf":ifi:,,Yt8:.jTl:j
T oc( , \ i fg  scps ior  mrk ing,$c(rLned dr i (d romr. . r .  . i  : -  '  :  

- -  
; l '

-  :  
- :  

. :  LD I50 mm. I  Lm, wj th d ter tuD gradicnr  e lL,  ion 
" lroIJ$ f l )  rhc

5olution fo, 2 hours. (2) lhr lomrro flesh fiom sleo | $b : . -:vo l . r  for  ?0 minures ar  a l lu lv  ra lc  uf  I  ml  /min acco,d ing ro

honc) $ilh rh( rurio I rnd 2 (Vvr lor 5 hours ar 20'C. {4r
rhc rumaru ilcsh rrom srcp J qJs dtied in \acLum ovcn or r' xesurrs ano o$cussroD

50"C1 and 27 M ba. lbr I 5 hours as the U nal product. S€paration of carolenoids from crude carotenoid crlract
from fresh and swcetened dried tomato is shown in Figure L

22l l t .act ionofcntdcLyc( ,pene Tivelveca.orenojdsweresepararcdwi th lhedominant'lhc 
lomato flcsh tiom each processing step eas carorcnoid dclccted at the retention time (rR) 50.9 min with

extrucled lvirh organic solvenrs (meihanol. acelone, and percenlage are0 88.8y0 (detected at mdimum absorption
The 3'd Natural Pigment Conference fo. Soulh-East Asia (NP-SEA) Secretariet Of'ce

l\,,1a Chung Research Centerfor Phoiosynlhelic Pigments (MRcPP)
univeFi tas Ma Chung,  Vi  la  Puncak Tidar  N01,  l ra lang 65151 East  Java,  INDONESIA

Tel . /Fax +62 341 550 1711175,  E,rnai l :  mrcpp@machung ac. id
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fupsrn
\r:lelcnslh (r-a.)=470 nm). Chauhan eldl. [llrcported that
l)copene is lhe dominant clrol€no;d in tomato, therefore
peak 4 with t", 470 nm was lycopene. Phyloene and
p\ncnu(ne a.  rccLr jur(  fo '  l lcopcn.  b io, )nhc, i ,  were
detcctcd a! tR 15.9 min (peat l, ).ma=285 nm) and rR 17.7
min (pe!k 2, /-".=350 nm), respcclivel). Peak 3 ar lR 26.1
mi. sas idendfied as F-carotenc (7-d=450 nm).

goo NATURAL PrGtr/ENTS coNFERENCE
FOR SOUTH EAST ASIA

c

PN-20
step 2 !o step 3- The contenl of lycop€ne lvas decreased
approximately 77.52o/o frotr, fresh tomato inlo rhe final
producl, lvhile its content decreascd abou! 68.99% from
f.esh tomAto inlo slcp 3.

Peak arcaoflycopene from HllPLCanalysis isshown in
Figurc 2. AU IraE isomer of lycopenc wd dccreased about
83.3970 from fresh bmato into the final p.oduct and from
liesh tomalo into step 3 dccreased about 72.82%. The most
signifi cant decreasc of all /rdr.r lycopcne content oocur€d at
the processing step 2 to step 3 (reachcs 71.380/0). From the
p.Nessing stepl to the finalproducl theall/rarr isomerof
lycopenc content decreased abour 38.88%. The peak area of
c6 isomcrs of lycopcne from the final producr was higher
than the fresh lomato. All r/arr isomer of lycopene was
dcgrad€d;nto its cr isom€n andthen decomposed into small
moleculcs du.iog processins [6]. Isomeriztion ofall t?,r
and cir isomeB of lycopene and oiher dcgradalion
mechanisms are genemted by oxygen exposure, heat and
light during the processing step 2 10 step 4. Thc other main
carotenoids, i-e. ph),toene, phlronuene. and 0-carotene
dccreased significanlly almost highcr lhan 50% in the
processing step l. whereas from thc procesing step 2 to step
3, the conten! of thcse main carotenoids decrcased about
11.320lo (phltoene), 34.36% (phylofluene) and 55.19% (0-

4.  Conclus ion

All tarr isomer of lycopene was thc dominanl pigmenl of
tresh tomato sample. The rolal lycopene conrcnr $as
Jecreascd rbout 77.52od, q lerers the area ofarlrfoar isonel
oflycopcne was decreased aboul 83.39% from ftesh toma(o
into the final prcducl. The decrcase of contcn! wa5 also
observed in other main carotenoids.

l  Ch.uh!n,  K.  sh0ma, S,  AcaNal ,  N,  & chaul$n,  B (2011)
Lycop{nc of Tomrto Fancr Its Role In Herhh tdd Di$dc
lnt.rNtiomt Jowl oI Phoittuc.ul.al Scnn .t R.vie|| and

[2] Usha, tl. R, Joshi, N, ChaMavar, s v,surcndm,H S,&NaeanjLl
N (2011) Evaluation ol stomec Srabilirt Lear Cld Relshit
Culivau lor Producing Dehldratad Tofr^ta Journat ol AsticuLute

Irl Furii, R. O.aka, K, N!8ae, H, Koyamq Y, &wdrnabe, Y (2001)
Fluoresccnce Specrccopy of all tm$lrropene Ja!,x,.r.s,.s
92 2t3-222.

[4] Brillon, c., LiaaenJonsen, s. & Ptuider, H (1995) cirotenoids
Volumc lA: Specroscopy Bi*auser VerlaC, Bscl, Swiusrland p

I5l septiany. G J (2015) lddrincation oaconp.snion lnd Conr€m of
Dominanr Caroreiods PiBmenr in Pulp, Sanana Pcels, Deana Peels
FLourof Rdja,Ysllow^frbon,and YNI owKepok. Nlalans p 26 27

[6] Shi, J., Dri, Y, K*udtr, Y. Mittal, C, & xue. s J (2003) Etrcct oi
lle&rg ond l-\po,ur( ro Lrsh. on SrJb.l.s ol I vcopJn( lr lon do -^
Pnrc. E\alq I ootl ton al l9:tl4-510 t r J

N

ig

0 2 0 4 0 6 0
Reterlioilime(nn)

Fig I tlPl.C ch.oerrognms ofcrude caloienod cxhd frcm fresh ionato
GoLid LLrc) aDd s\+etened died romato Ghon d$h) d0rccr.d I470 nm.
lns.n nsurc shows HPI-C chonatoeraD detected al t 100 nm Peak
nuDbe. rcprcscns narn crrorenolds ruch !s phrtene (l), phtofluenc (2),
p caror.nc G). All rad llrop€ne {4)

,t

ffi
.I.,

s

ffi
.-ts

ti*
tli
ta l#

F{2 ^ll t ro isoEerof lycopene@nlenl from HILCanalysis(blackb€r:
e\pr.ssed 6 area/l0o g dry \qeht (dq) drvded by I06) .nd bbl lycopc.c
conr.nr lrcm spcctophoronetnc detdrmidltion (gny brr. expE$sd 6

'Iotal 
lycopenc content of fresh lomato according to iie

spectrophotooelric mcthod (Figurc 2) was 2.84 mg/100g
fresh wcighl (or i0.86 mg/l00 g dw),;n ageemcn[dlh the
,  o. l r rcn^r  l :om Chdul"an ?r  a/  l l .  There is  no
significanr chansc of lycopene content fiom licsh sample
unlil procesi.g slep 3. The mosl sienificant decrede ol
llcopcnc content reachcs 62.45% occured d $e processing

The 3d Natu.al Pigr.ent Conlefence for South-East Asia (NP-SEA) Secrelariat Offrce
l\,4a Chung Research Centerfor Photosynthelic Pigments (MRCPP)

Universl tas lv la Chung Vi a Puncak Tidar N01, l \ la lang 65151 East Java, INDONESIA
f el  lF ax +62 341 550 17111 75, E-mai l :  mrcpp@mach!ng.ac. id
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inlo black plastic bags and placed in cooling box dufing the
lransponation to the laboralofy. Sealveeds werc dried usihS
lwo diffe.ent trcahcnrs, i? oven (50'C.30 h) and sun
dry ins(30 'C,  i6  h) .

2. 2 kltdclian of Pigments
Initially fresh .la.adrj,ru sp. thaliwere frozcn with liquid

N, and followed by grindins into small pariclcs. The
pigment exiraction was cafricd out homogenizing 0.5 g of
dre sample and ethanol (llloH) in vortex, and lbllowed by
sonicalion to break the scaweed cclls. The crudc pigmcnt
exllacl Nas separated fiom ils.esidue by centrifuS.tion. The
rcsidue was continuously cxtrac(ed wirh the same procedore
until pigments we.e completely exlracted.-I-he crudc extracl
rvas dried wilh the nolv of N, gas. ln the case of dry
S4lga$/,? sp lhali po!vdc$, pf€tfeatment by humidification
was made beforc thc pigmenl ext.actio. according 1o the
modificd method of lshihara er al [6] Pigment from drr
powder (0.1 g) was extraclcd wilh the same merhods as tfesh

2. 3. P i Ede n t De te rn i nat i on
Absorplion spcctra ofcrude pigment extract in acerone

sere reco.ded by a UV-1700 spectrophotometef(Shimadzu)
in thc mngeof300 nm to 800 nm. Chromalographic annlysis
was perfomed by RITIIPLC cquipped with photodiodc
array delector (Shimadzu). A Shim-pack VP-ODS Cl8
(o lJmn (2t01 4.6 mm: Shrmi /u)  $a!  used for  p ismcnrs
sepaation acco.din8 to the method of HcB zi et al L7l.
Chromalographic and spcctroscopic propcnics of the

CONFERENCE
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Effect of Drying Treatments on the Composition and Concentration
of Fucoxanthin and Chlorophyll a of Three Sargassazr Species

Wibowo, A. A.", Elim, E. P.a, Heriyantoab, Prihastyanti, U. N. Mb, Shioi, Y.b, Limantara, L.{bi
Brotosudarmo, T. H. P.ab'

'Depann. ofCh.mislry, FaclltyofSci.nce ind Technology, Unile6itas M. Chrng. JMlla PuncakTidlr N-0l, Malan8-65ltl, E6!l!v{

" IUa Chlne Res.arch CcnGrforPhobsFlherrc Pgfrcna(MRCPP), Uhiverli6 M!Chung.Il. V,lla hrcal Tidfi N-0t, Malug 6jlil. EarJrva,

'Univ.BiGs P.nb.ngunin Jala,.rl. Cendnwdrh Rlyr B7lP, Sourh Tanecnnc- lj4l I, Amhn Indonesir

Sd/gasD sF. is wcllknown as asource ofhydrocolloidand pigncnts.Inthe presenl preliminary study, the etecl oftwo diftcrcnr drying
teaments (o!En lnd sun drying) on rhc pigmcnls was evaluated and comparcd to rhe ftesh one Pigncnts composition from lhrcc spccies
of,t tga$at sp. couoct€d fion Tduk Aww bcach w6 invesligatcd using spcckoscopic and chronlto8rapbic dethods The expsinental
results shoNcd lhut concenlr.lion offucoxrnlhin (fucox) ad chlorophyll, (ctla) ftom thc rhrcc spccics of.tdg6rra sp. (fi.sll and dricd)
\we v ed from 0 5 I mg gr ro 0 94 hg gr and fton 0.4? ns gr to 2.68 mg g I dry Ncighr (d$). respectirely esli,narcd by HPLC
mcdod Ovcn \ !s rhc best dryine ftalme to mrintain the tucox n hilc fie sun &ying Nd lhc besl drying treatment lo maintlin .hla

K4rttdt: Sqeasrh, sp., fu.onnthi, chluoph!]] a, drlkA t.dnetus, pEnents
.Cofte:padine afurat: E-mail Addrc* hra brorosudamo@machuns ac id

TeleDhoneNtrmb.r : 092141490052

BroNn scawccd is one of the edible scawecds and has
bccn \idel) uscd as rhe major commcrci, sou.ce ofagar.
al-qinalc, and c..ragcenan. Besides h)drccouoid source.
rccently, brolvn scatlccd has been reponcd lbr its industrial
impodance of potcntial piSments. .ldrga$ln sp. is one of
the ediblc b.orvn scaweed and abundant in Indonesia. I.
lnct, Sdrga$r sp. contains high arnount of fucoxanthin
(fucox) and chlorophyll a (chld) t2l. Fucox is typ;cal
pigmenl component of Safaa$rn sp. that gives several
health bencfits lo humans- Fucox act as anticancer and
antiobesily [3,1].

Many reports have been published lor Saraa'Jxn sp. on
its biocbemicalcompounds. such as pigments and fahy acid.
Thc sro$.rh depcnds on several environmental faclors, such
as lishtintcnsily, temperature, and nutrient lcvels [5].1o use
so/aa$ad sp., either in fresh or dry condilions, as a raw
nuterial in pigmcnl induslry, pigment analysis is required to
oaluatc th€ eilect of drying trdlmcnls on the pigment
quality- In lhis study, se analyzed the pigmenr composition
oilhe sea$eed in the form off.esh scawced and d.y poNders
af,d delernined lhc bestdrying lreatmenl.

2. lvaterial nnd Methods

2 I Sdnplc l, lpdratioh
Three Sargarrr/, sp. were collcclcd ftom sevelal

locelions in 'l'eluk 
Alvur b€ach. Jep:rd. Cerlral Java,

Indoncsia. 
-l-he 

sc.$eeds $ er€ clcancd from any associated
debris bi rinsing t\ ilh fresh Naler and then samplcs $ere put
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scparated pigmcn$ !\erc used for thc identificalion. ]-he
modificd standafd curlc of pigments from the linear
equ.alions rlas uscd fof calculaliong concent.ation of fucox
and chld in ms 8 

L dry tleishl (dw) [2]..

l. Resulls 'rnd dhcussion

Absorption spccna of pigmcnt cxlracl from lr€sh
Sargarr!,, sp. species I showed lypical ab$rplions ot
carotenoids around 400 nm to 500 nm and also chl, at 431
nm and 662 nn which is parlially ove.lappcd lvith band of
carorcnoids (Fie. la). Absorplion speclra of other fresh
seatleed sholv similar p tern. On other hand, spectral shifi
irom 4ll nn to 412 nm rvas obsened in drieds@wced. For
$e drying melhods usinSoven sholledthat moslofthechla
degaded inlo pheophlin. Morcover, absorplion sp€clra of
sun'dried sealveed show thal lhc soret has lwo peaks in 431
nm and 412 nm suggesting inilial pheophlin formation. A
dccrcascinabsofbanccwasobsen'edinQybandofchladuc
!o lhe influence ofdryins process (Fis. la).

3OO NATURAL PIGMENTS CONFERENCE
FOR SOUT|]-EAST ASIA

PN-2I
36.78 o/r b 4l-38 %. Thc propcdies of carotenoids as
photoprotecror eFable iuco\ to mhimile deSndarion on
chla due to hish intens;ty of light during sun drying
treatment, therefore fucox concentration dcc.eased.
Iloweler, oven-dried seaweed still had stable fucox under
hish tcmpcrdLLrc e^posure. On rhe orhc! hrnd. chld i' mo,e
stable in low temperature allhough it was exposed undcr
high intcnsity lighlfromth€ sLrn. Thc dccrcasc pcfcenlageof
chla from oven-dried seaweed varied iiom 58.58 % to 75.19
%, while the degmdation percentagc in sun-dried seaweed
varied from 31.93 7o to 56.90 %.

Tftlc I Spectmphobmelric and chonatoenphrc oalhc chl a, tohl
cororcnDid, dd fucox aton .Sa4drru

Sl..j6oI Trdtncnl Conc.ntrrlidn (ns s_)
S.rr.ssun Chl d Fucor

2 6 3  0 3 7
I  l l
1 2 3

sp (2)
t 0 3, I

,i'
.,-1

.fl'
t '

l l

Fs I G) abe'!tron sp.cli or ftdh *aNed (bhr), osFed qrd (ddr
grun, fr 5u{ocd s!N.d ('d' s'!y) (b) c}rcnr*i$ orr6h 61,.k) ed rri.d

IIPLC chrom:uogram of pi8ment extract from fi€sh and
diedSa€a$ln sp. are sho'vn in Fig. lb. A1 least thrce main
pigmenrs were dete0tcd in ffcsh sealveed. On the oiherhand,
a! least fouf main pigments wcrc detecled io oven-dried
sealvced. Morcvocr, there is a slight dilTercnce on fucox
inl€nsity which appearcd at k 9.3 min betw€en iesh and

On the connary, signi{icanl decrease was observcd on chl a
perk (tx l7-l min) because most of chld degraded into
phaeophytin. In Fig. lb., phaeoph)4in is showr at li 53.9
din. In addirion, o-carotenoid was found in lx i8.2 min. All
pigmenl ertmct had sirnilar chromatoFm profi le.

Thedominant pi8ment;n fresh Sa/a6rrn sp. were fLrco:{
and chl.r 

'fhe 
concentration o f fLrcox varied lrom 0.7 I mg

g  r o 0 8 ? 1 l e  C  O r o t h e r h J n d . c h ' d \ d r i c o i f o m  L a l  m g
g- to 2.68 mg g r. Irrom lhree species Sa,sdrslu sp. (l)

hdsthehighcstconccntra l ionof  fucoxandchla Asih€r€sul l
of drying rrcallncnts, tucox and chld concenhations
decieased (Table l). 'fhe 

desradalion pcrccnlag€ of lucox
wilh oven dryinglreatment varied from 12.64 % 10 29.88%,
thus o\en dfying is recommended as thebesldrying melhod
that still can maintain fucox. Meanshilc, sun drying
l |ea(me1 Cr!c  l r rgcr  d($addr ion percenusc o i  fu(o\ .  i "

The dominant pi8ments for frcsh Sa/ga$r,, sp. were fucox
andchla. sarad$@ sp. (l) has the highest concentration of
fucox (0.87 mg gr)andchlr(2.68me g'). The best dryin-q
treatmenl to maintain lh€ concentation or quality of fucox
G oven drying wilh dec.easc percentage varied from 12.64
r/" ro 29.a8'/'. In other hand the bes( drying treatmeot to
maintain the co.centralion of chla h su. drying $ith
degBdation percentase varied from 31.93 % to 56.90 %.
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