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## 4672228323: MAJOR MARINE SCIENCE
KEY WORD: TUNICATE / Ecteinascidia thurstoni/ AQUACULTURE/ LIGHT/ SALINITY

JITTIMA  AUMAREE: EFFECTS OF LIGHT AND SALINITY ON GROWTH AND

ECTEINASCIDINS PRODUCTION OF THE TUNICATE Ecteinascidia thurstoni Herdman, 1891,

THESIS ADVISOR: ASST. PROF. SUCHANA CHAVANICH, Ph.D. THESIS CO-ADVISOR:

VORANOP VIYAKARN, Ph.D. 68 pp.

The effects of light and salinity on growth and ecteinascidins (ET) productions of the tunicate
Ecteinascidia thurstoni were investigated. Five treatments of light experiment (0, 25, 50, 75 and 100% of the light in
the natural habitat) and five treatments of salinity (26, 29, 32, 35 and 38 psu) were used. During the experiment,
tunicates were fed with Chaetoceros sp., and then the zooids were measured in length, the number of zooids were
counted, and the percent covers of colony were evaluated. After two life cycle rearing, the concentrations of
ecteinascidins in the tunicates were also analyzed. The results showed that there were no significant differences in
the maximum length of zooids, number of zooids, and percent covers of zooids between treatments in both light and
salinity assays. However, the maximum lengths of zooids in the first and second life cycles (10.90.8 and
11.114.2 mm.) were found at 75% and 25% of natural light intensity respectively. The highest numbers of zooids
in the first and second life cycles (122327 and 56123 zooids) were detected at 75% and 100% of natural light
intensity respectively. In addition, the highest percent covers of zooids in each colony in both first and second life
cycles (19.716.7% and 13.4£8.9%) were found at 25% of natural light. In the light experiment, the highest
concentrations of ET 770 (0.193 — 0.167 g per 100 g of tunicate dry weight) were detected at 25% of natural light.
For the salinity experiments, the maximum lengths of zooids in the first and second life cycles (11.630.6 and
10.61:0.9 mm.) were found at 38 and 35 psu respectively. The highest numbers of zooids in the first and second life
cycles (88129 and 37£19 zooids) were detected at 38 and 32 psu respectively. In addition, the highest percent
covers of zooids in each colony in the first and second life cycles (19.01:6.2% and 9.712.8%) were found at 38 and
35 psu respectively. The highest concentrations of ET 770 (0.155 - 0.135 g per 100 g of tunicate dry weight) were
detected at 26, 29, and 32 psu. Therefore, tunicates in the light intensity at 25 and 75% of natural light tended to
grow better and tunicates in the light intensity at 25, 75 and 100% of natural light produced higher concentrations of
ET 770 while tunicates at the salinity of 35 and 38 psu tended to grow better and tunicates at the salinities of 26, 29,

and 32 tended to produce higher concentrations of ET 770.
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Ecteinascidins u’dﬂﬂugﬂﬁ 2-3

ecteinascidins

743 (1a): R = Me, X = OH, Y = none
729 (2): R=H,X =O0OH, Y = none
759B (3a): R=Me,X=0OH,Y=0
770 (1b): R=Me, X =CN, Y = none

117: Suwanborirux et al. (2002)
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2003) FegduuURMUINITVBIIZELDUUT louazmudu 1aveiIvou S, plicata aeandng
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@

vhiinsAne lumssaveueiinou (Anderson et al., 1975; Young and Vazquez, 1995;

Degnan et al., 1996)
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mswziRsansoaiavon TusTeds nieearin udu (Mendola, 2003; Page er al., 2005)
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wz@uald Idnandnvesdedinfidvagega uazliifisanedennudosmsnaninlasaeans
asnatee 1y

st g

3
mﬂmiﬁﬂymmwwgaaaﬂmumuaﬂymvzmﬂmNmﬂmaﬁsnammumm 3 ¥ila
18un Psammocinia hawere, Raspailia agminata W8 R. topsenti WU wrﬂﬂmwm“lums
mmammammmsmwau1'11Jwaﬂmiaaﬂqmmwamw ms‘flumsﬁmﬂuuawaﬂﬂmm
313z Tomfnnysznnsrleinuns suaadaosuiu (Duckworth et al., 1997) woath
2 Ao as a <3
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sponge) nams1mimuImmmmzamTiaﬂqamam"lﬂmwmm‘lu‘naﬂiquun Fuiuna
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awmswannsadulnagurlenitlded1959a157 (Kaandorp and de Kluijver, 1992) 5234 tarq
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Mlianmsshumaifiainmsdadias  (Hoppe, 1998) ueanINHUNITNIN B

A v

9 ¥ v
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] =4 Y 4? o d’l : e d' o 9 dy ]
wupvivlunuiwzdosloni R ropseni Aiinauauusah ltmsmz@Eos sy
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A1UEUTY (Duckworth er al., 1997) lumsnaaeagoanesti Mycale hentscheli {WOHANTS
4 b 4 ¥ .
mycalamide A @13 pateamine 4AL1 peloruside A Tai/TounsuMsAsITUvDINBNIINGR
Yy ¥ . v 4 b 4
wiseonmnnfeudesthdsduluanuiuendisdu  1dud  vSnafinureniwiaiia
né Yo a o l:" o d' = 3‘ ] 4' v d'
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mycalamide A AL pateamine §1MFVU USINUMINAATT peloruside A NUANAIAU D193]

Y
Havnanzedoulunsfesasy 1disuiy (Page er al. 2005)

£ 4 v b4
Al teaniladonnsssumna uaznuguilitemamzinoliiidssdnsnwgega
<o o ° & & M) & g
valmsimadesluszunfeanld  Mendola (2003) 5109uMsIEsaNeT Acanthella
A o aa 0 & s do a J w a
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" w 4 o < g “ = ¢sd o
WU 0A35150AV0INBT 4. cavernosa Mevdamsdeuduna 7 oy 7909 81 osiFua
ey . a <] :’ @ :/I
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a a 8 Ao q 9 S A A ama A A a a & @
ngEMImNA s san Ideuime A liFinduiansondnassssund Wiotleedy
a dgl B 1 ar 1 < =2 dyl <~ 3 LY
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a 4 ar e @ R y o aw 3 ~ @
BRNVUHAIINATATAUNDMTASAS Ecteinascidins o ldiinTa lsauzdsnnmiosimey
£ v [
E. turbinata 103 5180MSIMIZIA0UNT 095 M0Y E. nrbinara uszuuiasanas lunzaiiva
b4 v ¥
S3Wania1 anigomsni (Mendola 2000, 2003) MsidssluszURLIONMLATITUR
= ' ' 4 " @ ' t Aaa o g
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@ 4 1 ' 1w o a t @
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1 o 1

7 v v
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ar t [ Y] n:'u S o v 4; a - 3 1 d' 4'4 Y
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3 2 A a o . a v 9 o ] ﬂ ~ =3
HUTUNUIMISUaZIAU RN zooid BUAY Wiouduuanruenaiesula laiivinasa
. v
Molu 45-60 Ty nmsdedenimSsaiamen ldaums ludselunza lasldvonaaisy
14 <R a 4? é P | a @ n{d‘ a z.:' 1 =1 d'
Iassadntafauuiunza Fundoudstlossudatounumefavuieuuden (3UA 2-5)
o a 9 =y [ I [ 9 A a q’:
TﬂiauLsumumuTmamammsﬂﬂamsLmnwuaﬂqnmuwaﬂ 817 1.2 a5 luszezinaindu
t:; d' o 1 d' s =Y = d‘ =}
ngah 35 1 (¥szeznamdoluynggnia 45-90 Su) Aaduuadinim lasmisveansos
b v v
Waray 400 n5u (wmtindlen) deanueruden 1 was seunisiaeslaemas 60 Su 5o 6
[ @ d' Py 1 o a 1 9/ & = o 3
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a [ & o a @ 1 & [ v a a w1t
Alansunsnmes diofuruwandnnsadaaisngy ET FIBYITHIN 1.0-8.6 HaansuAe
= Y oy @ o = 1 a d' b = o aq' ] 1
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v v
138 N50/1) (Mendola, 2003) dmsunisdesluszuUReUUUN WU wanaauasseznally
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v v

= @ o 1Y @ 1 [~
Msiavsdeandonumsti lldeslunza (350-500 sy noly 35-45 M) 8813 l5Aau ms
= a 5 & i é a A a o ]
NHANAAYEIU NYANARDIA IV DINIINA NI UVeI A unulY wSe Tida gy

a .:3 1 qy [ < P ° =t = ' dy Y
H,S madunelutedos edielsianm diemsnSoufonseninszuums@owds s
c:y dy = =N a Ada 4' 9 P a @ L4
mm“luizuummmmmﬂqa uRawaz AN Ind Uiy 1ummzmw:naﬂummmujwu‘q

WIUNI (90-120 1) Tumsidsalunzia (60-90 5u) (Mendola, 2003)

Brood colonies
o'kl Overflaw weir
o4 :ER l1 Erlvie |
\ cilavae
# t 3 /
\ \ P4
',:’3
Broodstock ~—t
hokiing tank
{504)
Seiling lank ——
Black poly ropes -] '] ‘]

111 Mendola (2003)

" y ] (ST o @ & =4 @
3 2-4. szuuduaremiiusuagfastusaudas eI oai ey £. arbinata vuun

PVC pipe frame o
(2.5 cm diamedery ™

Anchor... | i

7111: Mendola (2003)

31 2-5. szvuiReanSoaiavien E. wrbinata Tunzia
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< A @ & da = & A a 9 a =< a
o1y iudnilvionieniinmsfnyuieiunanaaludumsidula  sawdelSim
IS 4 [ J a '
asnmitana Taouwasnnewiiy 3 wia'lun Chaetoceros gracilis, Isocrysis galbana wag
v
Nanochlorosis sp. gavn1Flumsidoamsoaivey E. wrbinaa Tasinsaauenlnlad
g Yat g o o = " o a o
wissimenlfinnadnasiismaugoosd lnTatlas 20 gesed laoilszina v ldundamy
mwludeuunng 3 x 6 msuauAnms Wvesndie 1 Gadwas (U 2-6) dalaladidae
A 4' 1 = o a A [ :‘ yqy
wonio Y uMITAINEZYEY stolon szozusn i luvulundsissdunanihlugides
' Y
YUIA 25 x 29 x 41 gMNARIIUAINAT TIUTSPIMZATITUNA 15 a3 AuRuanINAZDN
g Qd‘ g 1 w J ¢§ N a ) Y
Idndendeiusssundisusudiedudnan  Fmuh msdvlaveanSosimey &,
> 1 Yo < = a a A Yo 1 @ Y
wrbinata GaqRBYNMIIATY 1 galbana Wluemsiiisarilades wieldsusmdumsll ¢
= o [l J e £ o3| e’ &
gracilis NITAUANUAUMULFAA 80,000 ixadaoiinaans Feo1dunamInnunanaousia
v 3 3

aosrualiligummlnnnmamingaudemsesiavey  WeiuIEFUAUMLLLLYDS
o v d? ' o g =1 = @ s ~ & a
unasnaeuligedy wudh  Swnugessde InlaflveunSsaimendiaunniigaiieriy
@ ' 4 1. a aa =
IEAUANUHUMUUYDIDIMIS IHINNYY (160,000 1AL 320,000 (vadaoiiadans) Iluvmeii
(e £

d VA @ 1 1Y 1 Y
ANUENIATLVRIgeRLRgIgRARgNNAuUN IASY C. gracilis Sanfy 1 galbana \WUNU %9

qQ

'
o w 1 A

{1 1 a " Ao @ d 4 { o 1
TINAADNITNOADIST ET 9819UUIA AN ﬂmm'lﬁ'smmammmﬂﬁeuﬁszﬂUmmﬁumuu

v Q

= 1

v
qegasis 2 nqu 1das ET wanndudnds 10 wih 1u 31 54 (Duckworth et al., 2004)

,/ir \\\\
/ \
i
7 Loop of nylon line
{ /
s /
X /
smazasis
< Mesh piece
‘.._‘.; (313
B ;. E. turbinata colony
P R
N

4« Small weight

111 Duckworth et al. (2004)

31 2-6. uuuHraeslumsidounoniven E. wrbinata vumsisludeu

dmsulszmalng TmsAny iRt ums ool osun YonMTioa NS 1BIIUNS
G @ a n‘ = 9
WUIWSUSHINOU E. thurstoni UDZMIHAATITOBNGNTNNAIINIW (15 ET) 187 (Charupant,

2000; Suwanborirux et al., 2002 Chavanich ez al., 2005) WNIINTANEITIING V195 2N15UD4
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IWTOINIMON 1TU 2993330 WALINISUBIFIB DY NOANTINNIAAUMSUATHAINTAUME 1D
t4 b4

= Y a = o 1 <

Mawgisumiuy @y Tnodu, 2548) msdniledomemenin @y uas asy

a A o g sy v 9 Y & = o a v

gumgl erhdeyaitlaun)szgnaldlunmsmisiReunsoniavenlunsnanms ET 19

< @ Y QL o o ' '
mmwaﬂummmams%wmmmMu@m&mn“luaummma"lﬂ
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DA UHUNITIVY
3.1 dainaaed amuIIIE KAz ITUUN IR

o < Y] H a
MMSIAUNTOIHINON  Ecteinascidia thurstoni Herdman, 1891 (3U#1 3-1) 555u%1A
NNUTRATIsuS s uItsuazRAaMSNeINIManzia - meilanzlm uazihaeau
[ Y =] (=1 dv o dy a dy aa o
Jandaguia (@ iin) vidsameludutemsanansuia 500 aas TuTsuwzesaniiate

v '
dainzia 919ftan Savdarays Taoldszumimyufounuia (314 3-2)

#iu1: Chavanich et al. (2005)

JUN 3-1. WS MO Ecteinascidia thurstoni Herdman, 1891

@

v td
U 3-2. Tsamzides aonii3fedaingia 619fan Sandaways
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A [ I'4 [V U =1 a = dy aa °
nldTuumasdaeudindafuemsiimaduled szeznanlumsdies 2 souasdia Taevih
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1 9y ¥
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L) Jd o v =}
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Muunud lnstiunnnwmsoaivenlunseudmasuvina 10 x 10 @151
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3.2.2 HAUBIANMANNBMIIAVIAVDUNSHIVINON E. thurstoni

o ac a a a LY 3y [ ::y
Mimsngdwismaerdude 2.1 Taswlfeuilfennuaaduanudy Tao@es
~ o ar =1 { 1 @ o = o o
wsssimenlusgAunNUANAUANA Y 5 53AUN 26, 29, 32, 35 uag 38 TBay AUAIEY
1Y) g A ~ 3 Y <3 = a
Tagszgsuanuandl 32 fweay  Wussduanufvdadlusssund  IWanuduiasny

FITNFR

3.2.3 HAVBIUTIATANWANADNIHNANTS Ecteinascidins maamgmﬁ’meu E. thurstoni

FUdei M uAYeUNS I MON E. durstoni Nnfmmsasuionsy 2 souas
FimummsafanlSuaas Ecteinascidins (ET) ionSouiivunavesilosoumaazninm
fuifidenisnanmsdendn ustunounsinyeendiumsadauendis ET 770 13
FnserUTineas BT 770 mugai 3.4 Sedaulasnndinsves unssuw yoyaven uasla

4
IUNSTITEA (2544); Charupant (2000); Suwanborirux et al. (2002) Tasiiseazideanail

1) 3Emsanaa1s ET 770 91NN 891N 0u E. thurstoni

(1.1) @081 8N INBN E. thurstoni 1 luviaudvina@n

(1.2) vhwualfazBoamendaiunszuumsi i rogamgilic (Freeze drier)
(1.3) @umsazaw 10 mM KCN lumsazaeemnaiivives pH 7 USuas 2 Tadaas
(1.4) sonicate (U381 5 WA

(1.5) Tmswerldmsazarefuiedafinnudi 250 seudeund dunar s 92 lus

(1.6) Miin@ewsIvea 6 adans udiniswdnedn 2 $21ua

(1.7) 1hi206197 18411 centrifuge ia§7 13,000 soUABWT 1A 5 W

(1.8) @ﬂﬁ;aﬁaﬁﬂ"lﬁ’mﬂﬂgummum 4 Yaaans M uAueNaoFaN (Et0Ac) 3 Hadans

148 brine (A1582A1DUAIVBY NaCl) 11 Haaans
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ANV DB ADLHIAN
a dy A
UANTTHiNRAIDOI HPLC
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o [} a =% g Qy 4 o I~] @ 4 a q’:
e 10 3t udadeina Biigaimgiveaiiunat 1 521w fieldimansuondy
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IEUNUONADETIANAVLN

a a

° a { @ :/I = ) o a 1 <
mnsgadeiiana ldnnduefinezFiandn 2 Gaddes ldluriaudivuiadEn

L
0 & o A

1AW anhydrous Na,SO, 40 fiadn3u iefminihifiontudegluasatadandn

k4
° Y

. [ v ]
gadshania ldanduenaosFianiidiseinga 1 Tasaas 1aly eppendorf

ﬁwmsﬁﬁﬂﬁ"lﬁ’"lmﬁﬂﬁ'uﬁ’aTmmﬂ‘fr’ N, ‘lﬁ'ﬁﬁ dried crude EtOAC extract

l. @Auesazalw 10 mM KON luaisazany
389 INON Womativines pH 7

2. 181250 50URDUIN, 5 139

Ecteinascidia thurstoni

C w o 3. MUNA0WBIUDE 6 Tadans, e 2 92114
(humamegamglie)

4 g
4, mgum?mé’wmmssa 13,000 rpm, 5 ‘Ll'lﬁ

1. AuesaozFan

2. ANEITALAUDUAIVDY NaCl

i 3. wen 10 3

¥ ¥ N
4. a3 1 $aTuq

i 3-4. msafRueNEs Ecteinascidins 91NWS09TMON Ecteinascidia thurstont (GRINIEY

MNIBMIUDI UNTIUW Yynuen uaz TR Suns25Fa (2544); Charupant (2000);

Suwanborirux et al. (2002))
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WmsaanelSinems BT 770 awsa3eq High Performance Liquid
Chromatography (HPLC) c’?aﬂazﬂauﬁaamﬁa%'nmMmmgmﬁwmsazawmmgm ET
770 w¥enia JnsSinawesms ET 770 #1dnnimdeaianen £ thurstoni 1o vua
annies HPLC A19lumsiinngiaudsnisves Suwanborirux ef dl (2002) laed

F10DLDIANIUATTIN 3-1

M519N 3-1.  AN1IUBUA5BS High Performance Liquid Chromatography 71 19 1ums3ins 1y

Usuauans Ecteinascidins 910N 89¥ 110U E. thurstoni

URLT 31azivYn HInenme
Column Hewlett Packard ODS Hypersil 5 um, 125 x 4 mm
Solvent system Methanol : Phosphate buffer ~ 9A5183U 60:40
Injection volume 100 pl
Flow rate 1 ml/min
Diode array UV detector mmmméu 286 nm

3.2.4 M3dRsITHYeYaMIADA

MR zidoyaneadalay One Way ANOVA  Tukey-Pairwise Mean
Comparison ienlSouifion HavBaLAILALANUANADMTFAD TaaznsaaaIs
Ecteinascidins ~ UBUNWIU9H MDY smﬁyﬁmﬂzﬁmmﬁuﬁuﬁmmmman«gaﬂﬂﬁ 1Y
GRS uazﬁruﬁﬂﬂﬂquiﬂTaﬁmmm’?mﬁmauim Independent Samples T-Test #aIATIEH
ATIUANAINYBIAVYIIYOBYR I 1UIUYOBUS uazﬁ?uﬁﬂﬂﬂqnIﬂiaﬁmmm?mﬁ'mau Tu

UABZ1TIA 1ag Chi-Square Test
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