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Summary

I. Title
Discovery and utilization of biologically active natural compounds from marine

organisms of Bengal bay

II. Objective and Significance of the Study

Secondary metabolites produced by marine organisms have been known to exhibit
biological activties such as cytotoxicity, anticancer activity, antimicrobial activity and
control of neurological disorder. Indian ocean, especially the sea around the Bengal bay
is known to have one of the world’s 64 largest marine ecosystem, which suggests high
biological and chemical diversity of the sea of this region.

As regulations related to the international trasportation of living organism are now
being increased, international collaborative research of Korean and Indian scientist will
provide new regime for the research and development of Indian ocean marine

bioresources.

[I. Contents and Scope of the Study
Wholistic study of marine biological geography of Indian waters and the distribution of
algae along the coast of Bengal bay of India was investigated by field work and
literature search.
For the chemical analysis and biological assay of the extract, marine organisms
especially algae and marine invertebrates were collected. Chemical analysis were carried
out by the analysis of proton nucelar magnetic resonace spctroscopy (nmr) and analysis
of the data provided the decision on the extracts which are worth of investigation
could be discovered.
MOU between University of Madras (UOM) and KIOST is being embedded to do the
research continuously and to secure the Indian marine organisms after the meeting of
KIOST and UOM marine biologists.

IV. Results and Discussions
The sketch knowledge regarding the biological geography of Indian waters were

obtained and the distribution of algae along the coast could be figured out.



Fourty seven species of Indian marine organisms were collected including algae and
invertebrates. A part of them were extracted and the extracts were analyzed by proton
nuclear magentic resonance spectroscopy (NMR). Two extracts (from Hplosclerida sp.
and Tropiometridae sp.) containing various secondary metabolite were discovered by the
analysis of proton NMR data and the chemical investigations of them are now in

progress.
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kAol 7 =2 Ao® 4 A <% YEE Rameshwaram, Tamil Nadu 393 w2
a2 FH 49 Jdv FH5E BFHE Madras S-S AAste] AA s (29 1).

Madras

Rameshwaram

27197hA ARz st A4 A= AR A

B odmooe 2 o

AA A2F 552 77 A X Yo} dlgd A online resources® &%
3l Catalogue of the benthic marine algae of the Indian Ocean (Silva et. al 1996)2 EU =
skl dxajge] EXdt= HEFE 1AHeE HAAE F, CMRI (1987), Krishnamurthy
(1999), Oza and Zaisi (2001), Sahoo et. al. ( 2001), Kaliaperrumal and Kalimuthu (2004),
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Venkataraman and Wafar (2005), Wafar (2011), Manisseri et al. (2012) 59 A& & F7}3}
At o5 £ AENA AHT oFF(subspecies) o] HuAo e AAGsHA] Eghon I
THOE AMNE A=A dxFe FHAUHdA FREE SfEzFe EFAACle 3 1986,
o] 2006)°l 3o Aejstitt.

3. A EA olx A E B4
e AE ANEE R/ 2L #0E #3 voucher specimen (WEHI)S A L3
S AdRE &3 4F49 FEES AZSAY A”E AEAH EZE F
S Qrell A 24A17F A2 dxdrh dxd
Organic-soluble materials FZ37] 93] A5 39 12 v 7}=ZF9 methanol& 5
Ao A 24N FEE FAHL 23 HHE3tE Methanol solutione decantd ¥, &=
AAS s Whatman NO1 filter paperZ AF-&3to] filter 3FaL, rotatory evaporatorZ o]-&

el EHh $FE FEBEL 0T BN BE F220] o] AX (F 2 mg)
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325 AAE ofghulol W - AEWE - WIRYA FT AL, FF FAE 2
%

Ae F9 607 dA=

E FAHoRE AA HigHEorn ZEE HEHHR

)
(Equatorial Counter Current)$} ©] A XubfFo} A&sle] Hxo} Hsto] stz vighr)

.?_
T2 s JTHIE 3).
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aY 3 dddlF 25x

HERF FAEGAT F A2 2L GG R URANAR, BREN @ S
HRe g3d BRE AUY douAe s FRAZ @A ol BHAA B o,
57 Aste AYY AR AAe) FANGT 2ANG L FFAL Auste Qrjs ol
2 @ ¢ glen, /IE o] I T4l vk

ALE HTZE

(plate techtonic theory)”t ¢l:=%(Indian Plate)2E E8+ Sx14< #Ho g
z K

He Ayx

fd e
N
rlo

o E

34 Folty, 1=t HF 9 §otae ANty Ho] glE v dxE$

gt wabd Q= ok oA R sl (sea wave)$d < <¢HF-(longshore current)]
Zhgo R tRFY dRtsiE e Ao AR Al Aol A7 ¥l (beach) 0. WA
o % TR 2gEsel We] 9l Tamil Nadu dHeHS v F3 2 2 s A9 sxu
= AtExe BEx v

Schils wt al. (2004)= A=Y FA X MauritiusE TALE & o, AEFA A o
a7 AEAHTA FAMI S 50%0 &gt} 3t9.e.m, Schils and Coppejans (2003)& o}
2o} HkE @F& 9] Socotra Archipelago?] Z3t) sz Ao FHLAT oy &<
o] #lzaFH fFAdol ok B astdvk B3 Wafar, M., et al. (2011)2 Q1%= 3 el A
844F ¢ dElzFE Eustdcd, Ysdd &S3te o5 ARG EXste WExFE
o

AT A5 Augel AAE Y AxFel e BEol A=A ANt i A

2 AZEn oo ATRIE YT 0 A% He, 53 WAV AT AL AEF 2
éﬁoﬂ AN G 3 e RRolAW AIYBAYGYoRE ARG A4 (ArE 9 A=
A AYABRH 54 ET 5 e A9 4Z7A



2. A= )z

7} Fe AzF A8

AN EFE AT Aol Bt AAely] wiel ohito] A1 A Ho]l $AH A=
e AA dzFe 2xol ARedon AEBT Pgo] AAdd FF =2t Fr
AUAE AN HZFe FAL oFA T B ofUe FAF Wz AR T
Hz7e AL At A2e Agedlel ok ol Bgd BAadez e A
Aot =2RE 28 2 AA4Y GAE 2 £50 SAY. 20T R4 2

Gujart (20Zspp.)
Sundarban (6 spp.)

Maharashtra (159spp)

Andhra Pradesh &
Madras (79spp.)

<+ | Tamil Nadu
(302spp.)
Varkala (20spp.)

a9 4, % sfete] F2 FEF A A9 (Venkataraman and Wafar 2005)

A=) A ek B kel Hlste] sigtdoe] =Fo] Bow, mEo FaFo] Hof
_]

52 Surat Bay, Mumbai, Goa ¥ Varkala 5 <¢tol HsiA s 2 (seaweed bed)©]
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Krishnamurthy 1999, Oza and Zaisi 2001, Sahoo et. al. 2001, Wafar 2011, Manisseri et al.
2012)E& Este =] FEstE AR E0E AAMINFRFE 2135 TI0FCI A A
H Td8AEC H5te 2d8EFF7 AW A& Kaliaperrumal and Kalimuthu (2004) %
Silva et. al. (1996) 59 AAATAA T EFE AAZT oFF(subspecies)= £ ATlA
© dAsHA &7 WEelH, 8 S5 S A2 AAE xR EFAAE
goll A TE&EHE MEFY FFAACIL A 1986, o] 200604 RFA7] ditoltt FRTHE

|
BEE 527/ 4% 1963, 227 39F 156%F, T2/ 133% 358F°ldo ( & 1.
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Taxon Order Family Genus Species Korean
Chlorophyta 9 19 41 196 29
Phaeophyta 7 13 39 156 23
Rothophyta 18 38 133 358 73

Total 34 70 213 710 125

EZFT 41%5 196F°] AAHJT. 7HE A & thuto] 23} ( Cladophoraceae) ¥ &
Chaetomorpha <  12F°] Zd3stgow, 1 v Zadwd
) A~ 2L

2 Enteromorpha & 10%, W =¥ (Caulerpaceae) Caulerpha &
7F e AAE JAAE VA AW AAATE 71 Hel H st

e
M
rlo

e

Cladophora 4 25%
(Ulvaceae) Ulva & 14
2% £o7 YRE
AeteE FEolth
AxFe= 39F 156F°] FAHJT. HF A ERTL EARMI( Sagassaceae)?
Sargassum <£o] 49F 07 HA ZZXFY 31%E AAFIeH, 1 tL&& tAEHLEH
(Dictyotaceae)®] Dictyota € % Padina °] 2z} 14% % 105 =439 Y. Sargassum &
MzFe Y 2 F53 ALo] BF Jhed xFoln, HAEHLH dxFe F4AT
w1 T B2V (holdfast)7t EE3 FTHEL

FEFE 1335 38T A4HUL. L SAT RS W3

ofN

A

e

% o] #( Rhodomelaceae) =
=2 mA Y7

Laurencia & % Polysiphonia °| Z+

[\)
[\)
ofN
~ e
o
ofN
)
. ﬂHNf
P‘L
w0 El_l_l
L
I
v
tl

pan
7
(Gracilariaceae) ] Gracilaria & 24%, 2537

2 ¥ EZ 3 (Ceramiaceae) Ceramium < 15 9] o]t}

3) =&Y HLEBE A L AR A
7}. Maduras 319

H&e vkl Zo] Maduras 6H < Wdnkel d# 9ol e Hrt afE SR =
7 oz

o]
s Folth wEbA BRLe ke AL FE uloz z4H glom, dxFe A4
of Mok Aolth. Lt st 2R PESE AR G ojgre] WAl Fdol
= AAE SR 5 A4 AzRo NEd Fra Aea AT (3 5).
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3R sf <t

a9 5 X Madras 3199 574

Madras 3 gelld= 9% 12F°] AFHJY (E 2). Enteromorpha spp., Ulva lactuca,
Cladopora spp., Dictyota sp. 5 Al&E FAAEZ 7IRAAY Aol vt 2 72 FAHA
AAE TRt A =274 559 ZRE° FE AFHIHZH 6). ©]
% Enteromorpha linza®} Ulva lactuca =

W& AzFol £ote 227 AL TA}A Feion owt 20y s £ X5
AN MAs RER Qlsted V] HAM EH3I Aom AZAHE Laminaria & 153
Sagarssum 1%2] Z7Zbo] AR = A

% 2. Q9% Madras @ Rameshwaram 199 sjz=7F AQ A3
Taxa Madras Ramesh- Korea Remark
waram
CHLOROPHYTA
Ulothrix flacca O a4 94
Enteromorpha linza @) @)
Enteromorpha sp. 1 O
Enteromorpha sp. 2 O
Ulva lactuca O O
Chaetomorpha antennina O o9 9-1
Cladopora sp. 1 @)
Cladopora sp. 2 @)
Bryopsis sp. @)
Caulepa racemosa O I9¥ 9-5
Caulepa sertularioides O I8 9-6
PHAEOPHYTA

17



Ectocarpus sp.

O
Dictyota divaricata ¢) @) 4 104
Dictyota sp. O
Padina tetrastromatica o) o) a9 10-1
Spatoglossum asperum O ¥ 10-6
Turbinaria cnoides 0 a2 10-2
O

Zonaria sp.

Laminaria sp.

Sagassum muticum O 10-7
Sargassum polycystum O

Sargassum sp. 1 O

Sargassum sp. 2 @)

RHODOPHYTA

Gelidiella acerosa 0] a9 11-3
Amphiroa fragilissima O o9 11-1
Kappaphycus alvarezii o9g 11-2

Acrosorium sp.




-
.

Enteromorpha sp.

Ulva lactuca

Cladopora sp.

Dictyota sp.

I8 6. 1% Madras dlgell A A-E AHE =F/.

A AT =] B Alcyoniidaes] 16F°] AFHAAT (£ 3, 29 7).

T3 AEM HUTHIFE EE AU
_ dlks LT =
pika B AN | AR 23
.. 13°08°02.94"N
IND-1 Alcyoniidae-1 12-7-18 | St. 1 | 102 | net i B
80°17'564.57"E
. . 13°08°02.94"N
IND-2 Melithaerdae—1 12-7-18 | St. 1 | 102 | net i B
80°17'564.57"E
. . 12°46°56.44"N
IND-3 Halichondria—1 12-7-19 St. 2 | 100 Im . B
80°14'569.75"E
. 12°46°56.44"N
IND-4 Callyspongia—? 12-7-19 St. 2 | 100 Im . B
80°14'569.75"E
. 12°46°56.44"N
IND-5 Haplosclerida—1 12-7-19 St. 2 | 100 Im i B
80°14'59.75"E
. . 12°46°56.44"N
IND-6 Halichondria—2 12-7-19 St. 2 | 100 Im B
80°14'59.75"E
. . 12°46°56.44"N
IND-7 Halichondriidae—1 12-7-19 St. 2 | 100 1m i .
80°14'59.75"E
. . 12°46°56.44"N
IND-8 Halichondria-3 12-7-19 St. 2 | 100 Im i B
80°14'59.75"E

19




12°46°56.44"N

IND-9 Tropiometridae 12-7-19 | St. 100 | Im i ,
80°14'59.75"E
. . 12°46°56.44"N

IND-10 | Melithaeidae—-2 12-7-18 | St. 100 | net R .
80°14'59.75"E
Gorgonian 12°46°56.44”"N

IND-11 12-7-18 St. 100 | net R B
/bryozoa 80°14°59.75"E
. . 12°46°56.44"N

IND-12 | Melithaeidae—3 12-7-18 | St. 100 | net R .
80°14'59.75"E
. . 12°46°56.44"N

IND-13 Melithaeidae—4 12-7-18 St. 100 | net . B
80°14'59.75"E
By 12°46°56.44"N

IND-14 | Alcyoniidae-2 12-7-18 St. 100 | net . B
80°14'59.75"E
By 12°46°56.44"N

IND-15 | Alcyoniidae—=3 12-7-18 St. 100 | net .
80°14'59.75"E
. . 12°46°56.44"N

IND-16 Melithaeidae—5 12-7-18 St. 100 | net

80°14'59.75"E
. 12°46°56.44"N

IND-17 | Gorgonian 12-7-18 St. 100 | net .
80°14'59.75"E
13°08°02.94"N

IND-99 Perna sp. 12-7-19 St. 102 1m B
80°17'54.57"E

20
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}. Rameshwaram 319

Rameshwaram #|9& QEdiFo] st 223 A2 o] Fojx doln, EF HXT
22 g7F Aol sl dH o= JFEE ol i glof ek id FALE ol F=
o® FAH dom WYY Zo] Wt 3E a2 FEE A9 8P Fog Z
A L =X Fictell= A4 E TEol TEd Av (28 8)

SRl 3t Az A E Sugeda sp. T

18 8 2% Rameshwaram 39 EA]

Rameshwaram 3| Gl = 155 19%°] AHHAT (F 2). Madras 3G ®ol] EH3AY
Enteromorpha linza®t Ulva lactuca 52 AZHA Fkow, FEFA A7 olF 7t AALY
5

A E Zt= Chatomorpha antennina, Enteromorpha spp., Bryopsis sp. Ulothrix flacca

22



I B{HAdQd Caule o ZE27F7F AFHAJN (D™ 9). EdFFEFE Padina tetrastromatica,
Turbinaria cnoides, Zonaria sp. Dictyota divaricata, Spatoglossum asperum 2 Sargassum
muticum< B &3 2AEbEE 42 AZEHAT (29 10). EXF2E Amphiroa fragilissima,
Kappaphycus alvarezii B Gelidiella acerosa?t AZAHATHZHE 11-1, 2, 3). A=d Y E
T Zo| M= Halodule uninervis, Cymodocea serrulata, Syringodium isoetifolium, X Suaeda
sp. 4% 9 A3 Eo] AYEHAT (2" 114, 5, 6).
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1. Chaetomorpha antennina. 2. Enteromorpha sp.

3. Bryopsis sp. 4. Ulothrix flacca.

2. Caulerpa racemosa. 6. Caulerpa sertularioides.

29 9. 1= Rameshwaram 3o £33 ZxF
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2. Turbinaria cnoides.

)
j

4. Dictyota divaricata.

1. Padina tetrastromatica.

aw 1IT|

90l -

3. Zonaria sp.

7. Sargassum muticum.

6. Spatoglossum asperum.

2% 10. 91X Rameshwaram 3| FolA £33 2Z2F
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= e =
s Y -V
i e
1. Amphiroa fragilissima. 2. Kappaphycus alvareZzii.

3. Gelidiella acerosa. 4. Halodule unirvis.

2. Cymodocea serrulata. 6. Halodule unineruvis.

2% 11. 9= Rameshwaram 390 A &3 Tx2HF %

o B B BN

o o= AEAYS A&£HQ FH ZL FFATFE Y3 University of Madras Wi %



AT FY 1A #F 2AF AR (20124 7€, A
- X2 Prof N. Munuswamy (Director, Center for Ocean and Coastal Studies), Prof.
N. Godhantaraman (Deputy Director, Depart of Zoology), Prof. V. D. Swaminathan
(Director, Center for International Relation), Dr. Soon Kil Yi (KIOST), Dr. V. Maran
(KIOST)
SR EREE
- University of Madras (UOM)+= KIOST® &5 ATAYE F=, wWE AL Ud FF
ATAE S AT F Y F 24T oA,
- UOME dFAIE S 918 MOU AlFs KIOSTH A|E3ta, KIOSTE ©|& HAESIY
s T
- MOU A4 KIOST® UOM ¥71#9 IARE =4S &3 AW Z2 A3 AZ2
= S e A
TEATAY S UOM7E A E EFS IFKIOST) ¥&& $13F  National
Biodiversity Authorization (NBA) & 71&
- dA UOMeIA MOU AlQb 2744 2 jF ZA Foly, 4 & ol A& A& 9
g NBA 371 218 5 (2¥ 12)

-
—

2012d 7€ H 11€0] ZA 239 @A AN AFE ERFE EF 9
AE(@eAE) 4% AFHJY. A= el dAd AA fzF T FEivstlE 22
= #A(eyrythermal) $2 F 125F 22 %Z R/ 29%, 432F 23% % &%

AL Q+d, o]F ol ZAbA AHFH HEFE= Enteromorpha linza®t Ulva lactuca

T FEoIAY

¢1%=¢] National Biodiversity Authority (NBA)9] A o] wat <= 29 YA E
HEd Q% HA7E AY BAsE FEAT et AFAE AP FHME LE Folok
7bsatth B E AFAMG JA=FHTAE L EO JuetE NBA 77 e A§ A
e A% dxEEH WF EE A43E &%

5 o #x=F FEN T ¥rEo] Jhesith w
ghA Wznte] X HE e FdA e HFAEANYD FRE AT A=A HFHE AL =
Aofe]l W23 . et FEATFH FH ARAVAE BAst AFHL

°
S AAYs] sFFEES W Wdste WRE F7E 2ot vk
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1% 12, University of Madras®t¢] MOU 331

(4) = A EAE FEE o|AUAAE B4
SJEE EE HATFHFETE Z AERFA U8 FEES ARSI, A FEEY T4
Az 7| FHAAERGD S A FEE9 3gtxd 2 A7 7t g dAaAd 24 &
F3ATH (28 13). SIF2FY A FE2ES TAHSE de olAUAMIES Yol ta
w2 Aol &lo] HoH, APAAFHFTEY BF FEEY FFgH FHo] FHERE F
o] 22 (Haplosclerida sp., Tropiometridae sp.) ¢l ATt (¥ 14).
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% 14. Haplosclerida

sp.¢} Tropiometridae sp. &% NMR
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o University of Madras®}®] MOU €& % National Biodiversity Authorization®] 3]7}& 52
T FAAJ] AEAE g1 9 9dAHA &9
o NMR (#z7]5H) ~HER &89 AMIPVE FE2F AL 3 F&¢E = 7}

ol e BE/FE= A

T

719 Haplosclerida sp. & Tropiometridae sp. £3F) &-& o]xltj
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