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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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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-
citrauin in Citrus Degeening

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
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Arma Yulian4 Marlia
Singgih Wibowo, Elin
Julianti

Toxicity Level of Monascus Pigments
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Effect of Drying Treatrqents on the Composition and Concentration
of Fucoxanthin and Chlorophyll a of Three Sargassum Species

Wibowo, A. A.a, Elim, E. P.u, Heriyantou'b, Prihastyanti, U. N. Mb, Shioi, Y.b, Limantara, L.ab."
Brotesudarmo, T. H. P.u'b'

' Departm€nt of Chemistry, Faculty ofScience and Technology, Universitas Ma Chung, Jl. Villa Puncak Tidar N-01, Malang - 65151, East Java,
Indonesia
' Ma Chung Researcb Center for Photosynthelic Pigments (MRCPP), Universitas Ma Chung, Jl. Villa Puncak Tidar N'01, Malang - 65151, East Java,

'Unjversitas Pembaneunan Jaya, Jl- Cendrawasih Raya B?/P, South Tanserans-l i4l l. Banten Indonesia

Abstract

.talga$l,l''l sp. is well known as a source ofhydrocolloid and pigments. In the present preliminary shrdy, the effect oftwo different drying
treatments (oven and sun drying) on lhe pigments was evaluated and compared to the fiesh one. Pigments composition from three species
ofSargajsun sp. collected from Teluk Awur beach was investigated using spectroscopic and chromatographic methods. Th€ €xperimental
results showed that concentration offucoxanthin (fucox) and chlorophyll a (chld) from the three species of Sarga$r|', sp. (ftesh and dried)
were varied from 0.51 mg g-' to 0.94 mg g'r and ftom 0.47 mg . g-r to 2.68 mg g'r dry weight (dw), respectively estimated by HPLC
method. Ovcn lvas the best drying treatment to maintain lhe fucox while the sun drying was the best drying tr-eatment to maintain chla.

Ketqords. Saryasstn sp.,Iuconnthin, chlorophyl a, drying trcatnents, pignen\
acan espanding author: E-mail Address i taras.brotosudarmo@machung.ac.id

TeleDhone Number : 082141490052
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l .  Introduction

Brown seaweed is one of the edible seaweeds and has
bccn uidely used as the major commercial source of agar,
alginate, and canageenan. Besides hydrocolloid source,
rccently, brown seaweed has been reported for its industrial
importance of potential pigments. S4rB4.rJLm sp. is one of
the edible brorvn seaweed and abundant in Indonesia. ln
fact, Sargqssum sp. contains high amount of fucoxanthin
(fucox) and chlorophyll a (chla) l2l. Fucox is typical
pigment component of Sargassum sp. that gives several
health benefits to humans. Fucox act as anti-cancer and
antiobesity [3,4].

Many reports have been published for Sargassanr sp. on
its biochemical compounds, such as pigments and fatly acid.
The groMh depends on several environmental factors, such
as l ight intensity, temperature, and nutrient levels [5]. To use
Sargassum sp., either in fresh or dry conditions, as a raw
material in pigment industry, pigment analysis is required to
evaluate the effect of drying treatments on the pigment
quality. In this study, we analyzed the pigment composition
ofthe seaweed in the form offresh scaweed and dry powders
and determined the best drying treatment.

2. Material and Methods

2 I Sample Preparation
lhree Sargassarz sp. were collected from several

loca(ions in Teluk Alvur beach, Jepara, Central Java,
Indonesia. The sea"veeds rvere cleaned from any associated
dcbris by rinsing with fresh water and then samples were put

into black plastic bags and placed in cooling box during the
transportation to the laboratory. Seaweeds were dried using
two different treatments, ie. oven (50 "C, 30 h) and sun
drying (30'C, 36 h).

2.2. Exlruction of Pignehls
Initially fresh Sargass/rl sp. thali were frozen with liquid

N2 and followed by grlnding into small particles. The
pigment extraction was carried out homogenizing 0.5 g of
the sample and ethanol (EtOH) in vortex, and followed by
sonication to break the seaweed cells. The crude pigment
extnct was separated from its residue by centrifugation. The
residue was continuously extracted with the same procedure
until pigments were completely exkacted. The crude extract
was dried with the florv of N2 gas. In the case of dry
Sa,'gassr,m sp thali powders, pretreatment by humidification
was made before the pigment extraction according to the
modified method of lshihara et al [6] Pigment from dry
powder (0.1 g) was extracted with the same methods as fresh
sample.

2. 3. Pigmenl Determinalion
Absorption spectra of crude pigment extract in acetone

were recorded by a UV-1700 spectrophotometer (Shimadzu)
in the range of300 nm to 800 nm. Chromatographic analysis
was performed by RP-HPLC equipped with photodiode
array detector (Shimadzu). A Shim-pack VP-ODS Cl8
column (250L " 4.6 mm; Shimadzu) was used for pigments
separation according to the method of Hegazi et al. [7].
Chromatographic and spectroscopic properties of the

The 3rd Natural Pigment Conference for South-East Asia (NP-SEA) Secretariat Offlce
[,4a Chung Research Center for Photosynthetic Pigments (MRCPP)

Univers i tas Ma Chung,  Vi l la  Puncak Tidar  N01,  Malang 65151 East  Java,  INDONESIA
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separated pigments were used for the identification. The
modified standard curve of pigments from the linear
equeations was used for calculationg concentration offucox
and chl a in mg g-r dry weight (dw) [2]. '

3. Results and discussion

Absorption spectra of pigment extract from fresh
Sargassum sp. species I showed typical absotptions of
carotenoids around 400 nm to 500 nm and also chla at 431
nm and 662 nm which is partially overlapped with band of
carotcnoids (Fig. la). Absorption spectra of other fr€sh
seaweed show similar pattern. On other hand, spectral shift
fiom 43 I nm to 41 2 nm was observed in dried seaweed. For
the drying methods using oven showed that most ofthe chla
degraded into pheoph),tin. Moreover, absorption spectra of
sun-dried seaweed show that the soret has two peaks in 431
nm and 412 nm suggesting initial pheophytin formation. A
decrease in absorbance was observed in Qy band ofchl a due
to the influence ofdrying process (Fig. la).
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36.78 o/o to 41.38 %. The properties of carotenoids as
photoprotector enable fucox to minimize degradation on
chla due to high intensity of light during sun drying
treatmcnt, therefore fucox concentration decreased.
However, oven-dried seaweed still had stable fucox under
high temperature exposure. On the other hand, chla is more
stable in low temperature although it was exposed under
high intensity light from the sun. The decrease percentage of
chla from oven-dried seaweed varied from 58.58 % to 75.39
%, wlile the degradation percentage in sun-dried seaweed
varied from 31.93 % to 56.90%.

Table L Spectrophotometric and ch.omatographic of the chl a, tolal
carotenoid. and fucox from ^targa$r',

Species of Treatment Concentrr t ion (mg .g ' l

Sargassum Chl a Fucor
2.68
L l  t

Saryassn'
sp. (2)

2.39
0 6 8

0.87
0.51

Sargassun
sp. ( l )

L9r
0.47
1 . 3 0

0.87
0.16
0.55

0 .7 t
0.94
0.61

(a) (b)
Fis. L (a). Absoarion spccta of fFsh seaw€d (black), ovetr-&ied seaweed (ddk

soy), ard su-dried seave.d (li8hr sEy). (b) chrcnarosm of fresh (black) dd dd€d

HPLC chromatogram of pigment extract from fresh and
dlied Sargasslm sp. are shown in Fig, I b. At least three main
pigments were detected in fresh seaweed. On the other hand,
at least four main pigments were detected in oven-dried
seaweed. Morevoer, there is a slight difference on fucox
intensity which appeared at ti{ 9.3 min between ftesh and
oven-dried searveed.
On the contrary, significant decrease was observed on chl a
peak (tr 37.1 min) because most of chla degraded into
phaeophytin. In Fig. 1b., phaeophytin is shown at ts 53.9
min, In addition, B-carotenoid was found in tx 58.2 min, All
pigment extract had similar chromatogram profile.

The dominant pigment in fresh.targa$rm sp. lvere fucox
and chla The concentration of fucox varied flom 0.71 mg
g-r to0.87mg gr. on other hand, chla varied from l.9l mg
g'r to 2.68 mg g-r. From three species Sargassrrz sp. (l)

has the highest concentration offucox and chla. As the result
of dlying treatments, fucox and chla concentrations
decreased (Table l). The degradation percentage of fucox
rvith oven drying treatment varied from 12.64 o/o to 29.88o/o,
thus oven drying is recommended as the best drying method
that still can maintain fucox. Meanwhile, sun drying
treatment gave larger degradation percentage of fucox, i.e.

Sargassu,'
sp. (3)

4. Conclusion
The dominant pigments for fresh SargarJarz sp. were fucox
and chla. Sargassum sp. (l) has the highest concentration of
fucox(0.87 mg g') and chla (2.68 mg gr). The b€st drying
treatment to maintain the concentration or quality of fucox
is oven drying with decrease percentage varied from 12.64
o/o to 29.88 o/o. In other hand the best drying treatment to
maintain the conc€ntr46on of chla is sun drying with
degradation percentage varied from 31.93 o/o to 56.90 Vo.
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