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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



\esrn ooo NATURAL PTGMENTS
FOR SOUTH-EAST ASIA

CONFERENCE

CONTENTS

LN

The 3d Naiural Pigment Conference for South-East Asia (NP-SEA) Secretariat Omce
lda Chung Research Center for Photosynthetic Pigments (MRCPP)

Universi tas Ma Chung, Vi l la Puncak Tidar N01, ldalang 65151 Easl Java, INDONESIA
Tel. /Fax +62 341 550 171l175, E-mai l :  mrcpp@machung.ac. id



lgesen3OO NATURAL PIGMENTS CONFERENCE
FOR SOUIH_EAST ASIA

C
C
G
C
G
C
G
G
G
C
G
G
C
e
I

c
I

e
6
-u
a
t

l.

b
.1r

t
a
f

3
,1
!
.aq
2
I

Iz
lt
)

l
:q

(o

Preface

Opening Remark from The Chairman ofThe 3th-NPSEA

Opening Remark from The Rector ofUniversitas Ma Chung

Content

Organizing Committee

Scientif ic Program

General Schedule

Schedule of Oral Presentation

Schedule of Poster Presentation

Extended Abstracts of Keynote & Plenary Speakcr

Extended Abstracts of Oral Prcsentation

Extended Abstracts of Poster Presentation

List of Workshop Participants

I

2
3
5
'7

l l

t2
t4
16
t9

29
'75

l3 l

The 3rd Naiurel Pigrnent Conference ior South-East Asia (NP-SEA) Secretariat Otfice
1,,1a Chung Research Center for Photosynthetic Pigments (IVIRCPP)

Universi tas Ma Chung, Vi l la Puncak Tidar N01, Malang 65151 Easl Java, INOONESIA
re lFax+62341 550 1711175, E-mai l :  mrcpp@machung.ac id



PSEA
lnternational Scientific Committcc

L Ferry f. Karwur, Ph-D- (Satya Wacana Christian Univercily, Indonesia)

2. Prof. Dr. Hideki Hasbimoto (Kwansei Gakuin University. Japan)

i. Prof. Dr. Hugo Scheer (Ludwig M&\imiliaos University, Cermany)

4. Leenawaty Limantafa, M.Sc., Ph.D. (Universitas Pembangunan Jaya, Indonesia) .

5. Proi Dr. Ocky Karna Radjasa (Diponegoro Universily. Indonesia)

6. Tatas H.P. Brotosudarmo, Dipl.Chem., Ph.D. (Universitas Ma Chung, Indonesia)

7. ProL Dr. Yuzo Shioi (Universitas Ma Chung, Indonesia)

3N, NATURAL PIGMENTS CONFERENCE
FOR SOUTH_EAST ASIA

G
G
G
G
G
G
G
G
E
G
(E
G
G
6
C
C
G
€

G
6
G
c
€

e
6
6
6
.

6
u
g

c
c
e
6

oo

Orgrrizing Conmitte

L Chairman

2. Secrctan

Tatas H. P. Brotosudarmo, Ph.D.

Selvia Septa Rani

Kataina Purnomo Salim, S.Cz., M.P.

S. Alfisyah Nuf Aziza, S.Si.

Rosha Dwi Cbandra, S.TP.. M.Foodsi(Adv)

Amelia Myris i i  Lol i ta.  A.Md.

Tatas H. P. Brotosudarno, Ph.D.

Dr. Yuyun Yuniati, S.T., M.T.

Tatas H. P. Brolosudarmo, Ph.D.

Monika N. U. Pdhastyanti, M.Nat.Sc.

Nov;e Maria Setiawati, S.lP.

Heriyanto, S.Si. ,  M.Si. ,  M.Sc.

Dion Notari4 S.Farm., M.Sc., Apt.

Rehmadanta Sitepu, S.Farm., M.Si., Apl.

l. Treasurer

4. Publ ic relat ion

5. Program

6. Scicntific program and poster

7- Accommodation, equipment, and transponation

: Teddy Manono Jeremi4 S.E.

: Marcelinus Alfasisurya Selya Adhiwibawa, S."

Cigih Devy Rosalind4 S.lP.

The 3d Natura P gment Confe.ence for South-East Asia (NP-SEA) Secfetaiat Ofiice
l \ la Chung Research Cenierfor Photosynthet ic P gments ( [ IRCPP)

Unlversi tas Ma Chung, Vi l la Puncak Tidar N01, [ / la lang 65151 East Java. INDONESlA
Iel  lFax +62 341 550 1711175. E-mai|  mrcpp@machung.ac. ld



ilgesrn
8. Documeniation and publication

a. Food and beverages

10. Usher

11. Proofieader

The 3d Naiural Pigment Conference for South-East Asia (NP-SEA) Secreiadat Office
Ma Chung Research Center for Phoiosynthelic Pigments ([,rlRCPP)

Universi tas lMa Chung, Vi l la Puncak Tldaf N01, I \ ,4alang 65151 East Java, INDONESIA
Tel. /Fax+62 341 550 171l175, E-mai l :  mrcpp@machung ac. id

30, NATURAL PIGMENTS CONFERENCE
FOR SOUTH_EAST ASIA

Marcelinus Alfasisurya Setya Adhiwibawa, S.P.

Evan Hutomo Eka Putra, S.Kom.

Dwi Endra Krisna

Renny Indrawati, S.TP., M.Nat.Sc.

Dr. Yuyun Yuniati, S.T., M.T.

Zuri Rismiarti, S.Si., M.Si.

Martanty Adirya, M.Farm-Klin., Apt

Prol Dr. Yuzo Shioi

Prof. Eugenius Sadtono, Ph.D.



i PSEA
( ; I N E I I A L  S C I I I D U L I

' I 'HE 3"I  NA-I 'TJRAL FICMEN'IS CONFNRENCIi  I 'OR SOUTH-I 'AST ASIA (NP.SI iA) 20I( I
August 22, I t&D Ccnter Unirersi tas Ma Chuog

The 3' '  Natural  P gment Conference for South-Easl Asra (NP SEA) Secretarrat Offce
[.4a Chung Research Center for Photosynthet ic P gnrents ( l ,4RCPP]

U n r v e r c  i a s  l V a  C h L r f  g  V l l a P u n c a k T i d a r N 0 l . [ , 4 4 ] a n 9 6 5 1 5 1  E a s t  J a v a  N D O N E S I A
Tel/Fax +52 341 550 171/175 E nai i jnrcpp@mach!ng ac d

3 NATURAL PIG[/ENTS CONFERiNCE
FOR SOUiH EAST ASIA

G
E
G
G
Ctr
G
G
.E
G
lh

iE
.E
atr
t

L

G
G
{E
L

t-

1.

t-

1-

lL.

t-

1-

ti

t

t

b

b

C
!}

C
t.

c\
s-l

Mondiy,  August 22, 201.t

' l  he 3rd Natur:r l  I ' igmcnts Confcrcnce for South- l tast Asia (NP-SIiA) 2016
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l 6 : . 15  l 7 :15 j'd NP-SEA Awards for Best Poster and Closins Remark
R&D Center
Hal l6 'h f loor
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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)

U n v e r s i a s l l a C h u n g  V i L l a  P u n c a k  T i d a f  N 0 1  V l a a n g 6 5 1 5 1  E a s l  J a v a  I N D O N E S A
Tel. /Fax +62 341 55Q 1711115 E-mai mrcpp@nrachung ac rd

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
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Arma Yulian4 Marlia
Singgih Wibowo, Elin
Julianti

Toxicity Level of Monascus Pigments
Using Ecosa! Program

l6:00-16: l5
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Alteration ofthe Cl orqhyll Content in
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Uun Yanuhar

The Expression of MHC Class I in
Cyprinus carnio Infected Koi Herpes
Virus through Induction of Crude
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16:30-16:45
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Kustiafiyah Tarman, Rita
Sahara

Exploration of Red Pigment ftom
Coastal Endoph]'te Fmgi lsolated ftom
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Turmeric on Physical and Sensory Propert ies ol-
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Stabil i ty Improvement of Anthocvanin from
Various l-ocal Planls using Mctal Compleration
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i  ,{nbnius Herry Cah\'ana, Karn- Natania and Hong I\ Shcng

.r A\da Kr;sna$ati and Nl.
iULrchlish Adie

Diah N{ustika Lukit4sari,
5 Rosita DNi Chandra.

Heriyanto, Rcnn) lndrawati

F
Study on Antio{idant Aclivi ly, grd,"g 

I
lCapacity and Slabil i ty ol '  Curcurrin' PN-03
I Functionalized Feroi Magnetic Nanopadicles

iConsistency of Biomass Prndu.t iun f,,-rf
Several Solbean Ccnotypes in Various Agro I PN-01
Ecology ol ' lndoncsia I

- l - -
Stabi l i t )  and ADtio\ idant Act iv i ty ol
Microencapsutatcd Pigment frcm Rcd Spinach PN-oj
(Amarunthus tricolor) lir Food Cololrrants

I l l f i  Anis Saari, Sita Ayu Co-pigmcrrtation Anrhocyanins ol l losc Pigmenr ]
I  l)angcs{i.  Sri Winarsih and l(varieries of Batu Local) uith Calcchin t iorn I pN-o1

N'loch. Wachid ' 
I Black Tca and Grccn 

-[ca 
Extracrs

I  AnJ re , . .  l uck l  I  t t  ) d ) .  I n  c i  i . ^  - c reen i  g .  t J \  o l  po len t  h r r rn r r  h . cu r r  , .  ^ ,
Roll :rndo canc(r. l |1i]  l ionl narurt l  pigmcrr.

Comparison Difrc.cnt Exlraction method ol 'C-
Phycocianin. a Phycobil iproicin from Dr)
Biam^ss af Spir llinu t)latensiti
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Identification and Clustering Soybean
Genotypes \\ i th High Biomass Ploduction as a
Source of Renewable Energy

M. Mrchlish Adie and rdyda
Krisna$'ati

Application ot Goji Berry FrLlit (Lyciltnl
baftanm 1,.) extacl as Food colorant in Dfiod
Noodle

Melan'e Cornelia and
Oklaflcl ia Putri

Effect of Additional Suji Leaves and Turnettc
Extract on Physicochemical Charactcristic and
Antioxidant Activity of Arenga-Canna Nooclle

Mif lakhussolikhah, Dini
12 ,Ariani. Ervika RNH, Azkia

Nastit i .  YudiPranoto

Microwave-assisted Extraction of Natufal Dyes
from Jackfruit Wood Wastc (Attocarput
heterophyllu.r Lank)

Self ina Gala, Dhaniar Rulandri
Widoretno, Deli ta
Kunhermanli,  Lai latul
Qaddriyah. Sumarno and
Mahlird

extensive does the afiificial dye color olrr

Color propeties and Stabilizing Effect of Meial
ion on Blue Anlhocyanin Color from Buni
(/1 nt ide s ma bun ius) F ruit

Swanty Rahmazania Mustika
l j  a n d  i \ b d L r l l a h  M u z i  M a . p a u n g

Uncovering the Availability of Ptoducts
Enriched with Vitamin A in l,ocal Supetmarket

Rosita Dwi Chandra, Renny
Indfawati. Mario Sent
Anugrah, Jodiawan, Ricky
Sanloso, Tatas H. P.
Brotosudarmo, i-eenawaty
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Renny Indfawati, Gita,
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t7 Yudi Purnomo, Fajar Audra
Pratama, Nur Rohman

Hepatoprotector and Anti-Hemolysis Activity of
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Juices ln Rats lnduced Alum

PN- I7

l 8
Endang Kusdiyantini, Iflhn
Alif ,  Salma F!adiyah, Dyah
Wulandari, Anto Budiharjo

Identif ication of Red-Pigmented Thermophile
Bacleria Isolated from Gedong Songo I lot
Spring, Semarang Central Jalva

PN. I8

t9

Setiyono, 8., Pringgenics..
Heriyanto, Prihasryanti,
M.N.U, Shioi, Y.,
Brotosudarmo, T.l l .P

Carotenoid Analysis from Eryhrcbacter lctvus
Symbiont of Acropora nasuta

PN- I9

20
Husnatain, LD., Salim, K.P.,
Heriyanto, Purwantiningrunr,
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Effect of Dried Fruit Processing on Lycopcne
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Wibowo, A.A., El im, P.E.,
Heriyanto, PrihasOanti,
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Brotosudarmo, T.l l .P

Eflect of Drying Treatments on the
Concentrationof Fucoxanthin and Chlorophyll a
and Pigment composition of Three Sargalslar
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Yuyun Yuniati, Renny
Indrawati, Jovine, Tantiana,
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Tracing the antioxidanFrich products in local
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Analysis of Carotenoids from Erythrobacter flavus lsolated from

Snft-Coral Ac ropors nasuta
Edi Setiyonoo, Delianis Pringgenieso, Heriyantob, Monika N.U. Prihastyantib,

Yuzo Shioib, Leenalvaty Limantara', and Tatas H.P. Brotosudarmob*
'DepanmetuofCoasralRe$urc. Minigcmcnl, racultyoe?ish*iesdndMdnN Scien.c, Un,vc.std Diponceoio,Jl Prof Sftd.noTembalang. Semarmg

I MxChung Rcsemh Ccnr.r lbr l,hobsyntheii. Pi8frctrrs (MRCPP). Univssll6 lvla Chung, Jl Villa l,uncak fidrr N'01, Mdlang 65151, Ea$ Jav..

'U'Lve^rd Pcdb$eudrnJa!r. Jl Ccnd.areih Rava B7lP. South Tanecnnq-l5411. Banren.lndonesia

sepdration bd composirion ofc&orenoids ton Eryl'ora.o r flatus ate rcpoded E' /d6 is a ycllorv aelobic nein€ ba.teriud. tt sd
Eolared ftom soir{oml ,-lcropo'a htuuta. E. l@6 ||6 culr\t d in Shioi med,um at 26"c for I days l-hc .e lls oi E /l@6 from cach

BroNrh ph6e w.re e\traded rvilh a nirturc ofnerhanol and aceronc (7:1, 'A) The 6ude pigment exrracl !v6 injected inlo a reveFe-phasc
of hren p*lbmance liquid chromarography using c8 cohmn Thc rcsul$ shorved lhdr t//@rrconrainot l8 carotenoids piemedsNnh 3
domina c&orenoids elurcd at lE 7,20 5, and 2l I oin Zcaxanrhin Gr 28.3 min) and P carotene (ar 37.1min) rvcc minor ceorenoids and
rhe iddr r i f i ca t ionrc fcs to rhc i rspec t ra l ,c loomatograph icandm.sspropcn iesThcueao ipe . t landpcak2 in*edsed46%md7l5o / " ,
rcspccrilcLy flon l5 hour lo 90 how ofcuhue. whma the de! ofpcnk I did.ot chance rn each growth phdsc

?rLdd5:B-ceotene.mrotnoids.lt!th/aba.tet!.ft!.hiE\.pettormancc iquid chromrtoBraphy, co ch.ornrtogrrphy, zcaranthin
iernall tat6 broiosudanno@mdchurg N id
lel.ohorc rumb€r : 032141a90052

The 3'd NatLrral Pigment Conference for Souih-East Asia (NP-SEA) Secreiariai office
L4a Chung Research Cenler lor Photosyniheiic Pigments (N,4RCPP)
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Carotenoids, iound in planls- animal, and
mic-oo.ejni\m rbrcrLrium and microalgae). pla) -
r , . r i .d l  rcLe in rhe phoros)  n rher ic  goces ro col lcct
.g renerC) i r  rLc r i i ibLe reSion rndroDrotectdgr insr

p loro. \  dr ion l l .  In  addi r ,on.  cdrorcro i l r  h"ve been
'epor led 'o  \d\c  r ign i f ic in l  \a lJc Io .uopor l  hum0n
hcalth, i.e. antioxidanl, anticancer, antiobesily [4]
Cars are consistcd of 4O-carbon atom lo form 8-
isoprena and halc yellow, oranse, and red colour
L2.il. f /?orrr is ! )ello$ aerobrc mdine b8crerium.
it Nas isolared fiom soli-cofti Atoporo Mula [51.
fhis sludy Nas aimcd to sepante md idenlify cars
fiom t Jqor,r and lo dcrcrmine rhe caF composition
rom iL, !ro!vh phosc. b) re\er\e phase-high
performancc Iiquid chromatography (RP-HPLC).

2. Nl.thodology

'1ie 
celLs \\efc grcwn in Shioi liquid mediun [6].

.he .u. rLre $r !  . lc lbJred r l  .hd\ in ts  { l00 rpm).r
28"C undcr the dark condilion. Tbe cclls wcrc
ha^ened attcr cach groMh phsc, i.e. 15. 22,46 and
90 ho!r, bl centrifugation at 15,880 g,4'C fo. l0 min.
I  he,e l ls  $crccol [c lcd.nd lhcn s lored d - ;0 'C unl i l

fhe celk  (0 I  g l  $erc homoScni /ed in  a mi \ lLre
oi  m<thanold ld ace one (?:1.  " , ;  I  ml  )  b)  \one\ ing
for3 t imes( l  min vor tex,  I  min on ice)  andthen lysed
by so.ication. Sonicalion process was carried out at a
pulse mode wilh 60% amplitudc and l0-s on/30-s oif
lor  l0  min (Qsonrca.  Nef loqn.  USI lhe cr lde
pigment extmct was separalcd by a centrifugc at 8,000
8 lbr 2 min. I hc e ra(t $d\ dricd b) Nr gas and srorcd
al -30 'C undlused-

2l Separution iJeatirlicalion and rcnpaetioh oI

Ihe crF of t ,4a1ir $(rc tprmled b) a RP
l lPI-C nsing Cs column (150 x 4.6 mmi Wateo
a.cor . l ing ro te merhod or  ZrpJLi  f r  a /  [7 ]  rLJ ior
grdo cnr  o l  2  'o l \enr \ .  i .c  tu lve l  a
(rer l - ,nol :a!eLulenl r i l :p)  r id :nc sJ lL, r io  1 (0.2s Mr
r0:25.2r  ( '  '  \ ) )  31d 5olvcnr  l l
(methanol:acetonenirril:!ccrone = 20:60:20 (v/v/v))
was performed al thc ilow rate of I ml/min witb the
tcmpeorure of  co lumn o\cn dr  r0"C.

Chromarog,aphic. spectBl and mcss propcfl 'e\ tver
used tb. idcntification of Cars. Co-chromato-qraplr

O'r
r--l
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with lhe slandard pigments and the saponificalion
process qere done ro supporr the idenlificar;on. The
conlenl ofcds for each growlh phase was determined
irom lhe peak area of the dom;nana Cars detecled at
450 nm.

3. Results and dhcussion
t -( als separalion ol crude pigmenl €xrdc{ liom '

,{@lJ isshown in Figure L At l€ast l8 Carshavebecn
sells€parated by RP-HPLC with thrce dom;nantCats
appeared al retcntion time (rR) of 18.7 (peak 1),20.5
(peak 2), and 2l.l (peak 3) min- Most oflhe Cds of
this marine bacte.ium have a similar of m&\imum
cb\orpt ion wa\e lerBlh ( l .D)  at  around 451-45J nm.
This similariiy of L! indicates that Cars of ,.r?ars
hd!e rhe same number otconlugaLed double bonds in
their cllromophore. Juliadiningtyas et al (2016)
reponed mosl of the Cars of this bacterium have
,imilar core chemical structufe.

3oo NATURAL PTcMENTS coNFERENCE
FOR SOUTH-EAST ASIA

Figure 2. The Cars concenlration (area per I g ofthe
cell) ofthrce dominant Ca.s;n eve.y groMh phase

In rhis study Cars biosynthesis of E./dff was
determined flom thc peak area oflhe dominant Cars.
The rcsLh of Cdri composition ftom peak l. 2. 3 ar
each groMh phse is shown in Figurc 2. The grcsth
phase of E' /.d s culiure was classified inio three
pheses. such $ lag phare (0-15 hour). erponemidl
phase (22-46 hout, and slationary phasc (90 hour).
The lotalarea (per I gofihe oells)olpeak I increased
46% from 15 hour to 90 hour, wh€fea! p€ak 2
accumu ated 73506 and iL $cs h igher  than lhe peak L
The tolal arca of peak 3 was relalively same ;n each
srowth phase. The cars biosynthesis of I; J?ZMJ wa
continuously occuned to the peak I and peak 2,
wher.ns peak I did not change. The @s cornpos'tion
from purplebacterium was influenced by species, age
of lhe c€ll, and culture condition nol. Taylor e/ d/
reporled total Cars lin€ary incr€as€d wilh the curve
of gro\fth in Streptocaocus Jaecium llll.

At leasr 18 Cars have been separated by RP-HPLC
frcm the crude pigment exllact of E. javus.

Zeaxanthin and p-carotenc were identified a5 the
minor Cds, while the lhree dominanr Cd were
elukd rn iront oI rhe /earanrh'n peak and ha\c rhc
samc ̂ -- as those minor C.r:. Cars al peaL l and
peak2 were extensively biosynlhesized by t/rar6.
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PN- I9
a f?e Car mmpded Lo tl'e re.ult ofun\dponificarcd
sample. The olher dominanl Car (peak 2) w6 a frce
pigment due to no cffect on the saponification

In
: :  16

! r c t r

Tnn. rr.lri!tr (nrinut )

FiAure l HPLC Chromatog.m of cdd€ pi8ment
extract ffom E /arrr detected at 450 nm. The numbcr
ofpeak k described in the tcxt.

Co-chromalography results with Zeaxanlhin and
P-carolere standards sugeesled peak 9 at28.3 minand
peak l8 at17.3 min were idcntified aszeaxanihinand
0-cafolene, rcspectivcly. Mass specra of these Cals
confird th€ identification. In addition, the L- of
zea,{anthin (at 453) and P-carctene (at 452 nm) is rn
agrecment with thc values in Tapat^ et al I7l.
Zcaxanthin is one of baterial Cars produc€d by several
mrrine bacteri4 s\ch as Staphylococcus aurctE,
ribtio psychtoeryhrus, Strelonyces sp., and
Hahe a chejue4is [9]. Peak I and peak 3 were
idenlificd as the est€rified Ca. according to the HPLC
iesult otsaponificarcd pigmenl extracr- These peaks
decreaied and on othcr hand olher pcak increased as
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