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ABSTRACT

The screening of marine extracts for malaria control in this study were performed in 2 objectives, for
control the mosquito vector (Anopheles dirus) and screening for antimalarial substances with possessed
?-hematin inhibition activity. The results showed that totally 25 extracts (29.76%) were showed
larvicidal activities against A. dirus with the mortalities above 50% at concentration of 5,000 mg/L. These
toxic extracts were almost from sponge and soft coral with 8 extracts for each group. The ethanol extract
from Derris trifoliata’s seed showed the most potent larvicidal activity with LC50 values at 24 hrs. of
405.69 mg/L. The extracts from the seed of this plant also showed significantly different larvicidal
activity from its blades and stems. (P<0.05). The larvicidal assay performed in the field experiments also
support the usage of ethanol extracts of D. trifoliata’s seed in local area from theirs potent toxicities
including the sufficient amount and the accessibility of sample collection. The extracts from marine
animals which showed promising larvicidal activities against A. dirus were ethanol extracts of unidentified
sea fan 01, soft coral (Cladiella sp.) and sponge (Acanthella sp.) with LC50 values at 24 hrs. of 638.62,
736.53 and 874.16 mg/L, respectively. The aqueous extracts with high toxicities were from unidentified
sea fan 02, soft coral (Alcyonium sp.) and soft coral (Sinularia sp.) with LC50 values at 24 hrs. of
1,030.78, 1,051.60 tiag 1,162.50 mg/L, respectively. This also indicted that the ethanol extracts had
potent toxicity than aqueous extracts.

For antimalarial substances, the marine extracts were screened by ?-hematin inhibition assay. Totally
42 extracts (22.70%) showed ?-hematin inhibition activities. The most potent activity with the highest
absorbance values were belonged to the extracts of mangrove tree (Lumnitzera racemosa), blue sponge
(Neopetrosia sp.), blue green algae (Brachytrichia quoyi) seagrass (Cymodocea rotundata), mangrove’s
seed (Derris trifoliata) and sponge (Pseudoceratina purpurea) The chemical investigation by TLC
supposed the moiety with showed ?-hematin inhibition activity should be alkaloid, phenol,
anthraquinone, anthrone, and coumarin. This study used the biotechnology with friendly to environment
for screening marine extracts to control the mosquito vectors as an alternative from the toxic chemicals

to the environment and antimalarial substances will be further develop for malaria control.
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ABSTRACT

The screening of marine extracts for malaria control in this study were performed in 2
objectives, for control the mosquito vector (Anopheles dirus) and screening for antimalarial
substances with possessed B-hematin inhibition activity. The results showed that totally 25 extracts
(29.76%) were showed larvicidal activities against A. dirus with the mortalities above 50% at
concentration of 5,000 mg/L. These toxic extracts were almost from sponge and soft coral with 8
extracts for each group. The ethanol extract from Derris trifoliata’s seed showed the most potent
larvicidal activity with LC,, values at 24 hrs. of 405.69 mg/L. The extracts from the seed of this
plant also showed significantly different larvicidal activity from its blades and stems. (P<0.05). The
larvicidal assay performed in the field experiments also support the usage of ethanol extracts of
D. trifoliata’s seed in local area from theirs potent toxicities including the sufficient amount and the
accessibility of sample collection. The extracts from marine animals which showed promising
larvicidal activities against A. dirus were ethanol extracts of unidentified sea fan 01, soft coral
(Cladiella sp.) and sponge (Acanthella sp.) with LC,, values at 24 hrs. of 638.62, 736.53 and
874.16 mg/L, respectively. The aqueous extracts with high toxicities were from unidentified sea fan
02, soft coral (Alcyonium sp.) and soft coral (Sinularia sp.) with LC,, values at 24 hrs. of 1,030.78,
1,051.60 wae 1,162.50 mg/L, respectively. This also indicted that the ethanol extracts had potent

toxicity than aqueous extracts.

For antimalarial substances, the marine extracts were screened by B-hematin inhibition
assay. Totally 42 extracts (22.70%) showed B-hematin inhibition activities. The most potent activity

with the highest absorbance values were belonged to the extracts of mangrove tree (Lumnitzera



AIN-2-4(R)
(N 3)

racemosa), blue sponge (Neopetrosia sp.), blue green algae (Brachytrichia quoyi) seagrass
(Cymodocea rotundata), mangrove's seed (Derris trifoliata) and sponge (Pseudoceratina
purpurea) The chemical investigation by TLC supposed the moiety with showed B-hematin

inhibition activity should be alkaloid, phenol, anthraquinone, anthrone, and coumarin.

This study used the biotechnology with friendly to environment for screening marine
extracts to control the mosquito vectors as an alternative from the toxic chemicals to the

environment and antimalarial substances will be further develop for malaria control.
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extracts, mosquito vectors, larvicidal, antimalarial substances, Derris trifoliate, Lumnitzera racemosa
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4. Weagrnmsn (Xestospongia testudinaria)

o]

. Acanthella sp.
Q. Auletta sp.

4. Rhabderemia sp.



AN-2-4(p)
(111 20)

SETFLE

g k|

N4 saattlenfsenuariaionildlunimasauanuiluissegnieaiulaes

U

N. Alcyonium sp.

9. Yenn§futla (Cladiella sp.)

A. Nepthea sp.

1. Uzgmsdauinie (Sinularia sp.)
q. unidentified soft coral01

@. unidentified soft coral02

1. unidentified sea fan01

9. unidentified sea fan02



AVN-1-4(A)

(Ut 21)

Nt 5 fedalamsiaildlunimeaesuanuiduissegniiesiulaes

n. Uaanas Bahadschia vitiensis

1. 1a3A" Holothuria atra

A. Uasitu Stichopus horrens

4. URe¥iu Stichopus cf. horrens
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(Touchstone and Dobbins, 1978; Wagner and Bladt, 1995)
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ElAqueous extracts

16— B Ethanol extracts
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dl o nzll %; % J nzll o % [ % nal aaa dl
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o 4 4 o
FEAUAINNLLNILU 3 7TAL

: . AN9a1NA ANITNDY (mg/L)
NANAINTI6 AT lunzia
Aqueous  Ethanol 500 2,000 5,000
Acanthus ebracteatus X 0.00 0.00 10.00+4.71
X 0.00 0.00 0.00
Avicennia alba X 0.00 0.00 0.00
X 0.00 0.00 23.33+4.71
Avicennia officinalis X 0.00 0.00 0.00
X 0.00 0.00 10.00£4.71
Derris trifoliate’ s seed X 23.3324.71  56.67+4.71  76.674.71
X 56.67+4.71 76.67+4.71  100.00£0.00
Ifilnanaiau
Excoecaria agallocha X 0.00 0.00 0.00
X 0.00 0.00 0.00
Rhizophora apiculata X 0.00 0.00 16.67+4.71
X 0.00 0.00 0.00
Sonneratia caseolaris X 0.00 0.00 0.00
X 0.00 0.00 13.33+0.00
Xylocarpus granatum X 0.00 0.00 0.00
X 0.00 0.00 0.00
Acanthophora spicifera X 0.00 0.00 0.00
X 0.00 0.00 0.00
Brachytrichia quoyi X 0.00 0.00 16.67+4.71
. X 0.00 0.00 0.00
ANUTEUNTLN
Lobophora variegata X 0.00 0.00 23.33+4.71
X 0.00 0.00 0.00
Turbinaria conoides X 0.00 0.00 13.33+0.00
X 0.00 0.00 0.00
Cymodocea rotundata X 0.00 0.00 0.00
. X 0.00 0.00 6.67+0.00
NTUIMNTER
Cymodocea serrulata X 0.00 0.00 0.00
X 0.00 0.00 0.00




AVN-2-4(p)

soft coral02

(1 41)
AN39T 2 (51|)
: . AN941A ANITNDY (mg/L)
NANAINTIA Aannlunzia
Aqueous  Ethanol 500 2,000 5,000
Enhalus acoroides X 0.00 0.00 0.00
. X 0.00 0.00 0.00
NEUINER
Halophila pinifolia X 0.00 0.00 0.00
X 0.00 0.00 16.67+£4.71
Acanthella sp. X 0.00 33.33+9.43 56.67+4.71
X 56.67+4.71 100.00+£0.00  100.00+0.00
Auletta sp. X 0.00 0.00 70.00+4.71
X 56.67+4.71 66.67+9.43 100.00+0.00
Hyrtios erecta X 0.00 0.00 0.00
X 0.00 66.67+9.43 100.00+£0.00
y lotrochota baculifera X 0.00 0.00 0.00
Nagun
X 0.00 0.00 0.00
Neopetrosia sp. X 0.00 0.00 0.00
X 0.00 0.00 96.67+4.71
Rhabderemia sp. X 0.00 0.00 0.00
X 0.00 33.33+9.43 100.00+0.00
Xestospongia X 0.00 0.00 0.00
testudinaria X 0.00 0.00 83.33+4.71
Alcyonium sp. X 16.67+4.71  100.00£0.00  100.00+0.00
X 23.33+4.71 100.00£0.00  100.00+0.00
Cladiella sp. X 0.00 0.00 0.00
X 0.00 100.00+£0.00  100.00+0.00
Nepthea sp. X 0.00 10.00+4.71  40.009.43
X 23.33+¢4.71 53.33+9.43 83.33x4.71
yn13eaau
Sinularia sp. X 33.33t9.43  100.00£0.00  100.00£0.00
X 0.00 0.00 1000.00
Unidentified X 0.00 0.00 0.00
soft coral01 X 0.00 0.00 1000.00
Unidentified X 0.00 0.00 0.00
X 10.00x4.71 23.33+4.71 100.00£0.00




AVN-2-4(p)

(Mt 42)
AN39T 2 (51|)
: . AN9anA AN DY (mg/L)
NANAINTIA AT lunzia
Aqueous Ethanol 500 2,000 5,000
Unidentified sea fan01 X 0.00 0.00 0.00
X 100.00+0.00 100.00+£0.00  100.00+0.00
Aatlann
Unidentified sea fan02 X 0.00 96.67+4.71 100.00+0.00
X 0.00 0.00 0.00
Bahadschia vitiensis X 0.00 0.00 0.00
X 0.00 0.00 0.00
Colochirus X 0.00 10.00+4.71 60.00+9.43
quadrangularis X 0.00 13.3319.43 23.33+4.71
Cercodemas anceps X 0.00 0.00 0.00
X 0.00 0.00 0.00
Rz Holothuria atra X 0.00 0.00 0.00
X 0.00 0.00 0.00
Stichopus horrens X 0.00 0.00 0.00
X 0.00 0.00 0.00
Stichopus sp. X 0.00 0.00 0.00
X 0.00 0.00 0.00
Synaptura cf. recta X 0.00 0.00 0.00
X 0.00 0.00 0.00
Palythoa sp. X 0.00 0.00 0.00
X 0.00 0.00 100.00+0.00
Jorunna funebris X 0.00 0.00 0.00
.4 X 0.00 0.00 70.00+4.71
AINTLARL]
Unidentified X 0.00 0.00 83.334.71
sea hare01 X 0.00 0.00 66.67+9.43
Corallimorph X 0.00 0.00 16.67+4.71
X 0.00 0.00 0.00
control 0.00
control+ethanol 0.00
control+abate sand 100.00+0.00
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A1979% 3 AN LC,, 71 24 dalnsnasansaninandelain lunsianFauiauainuduissagnin

a

efiulaasininimagauamdndy 7 stiszudng 100-5,000 Haaniusadns

| A aaa A ada ‘ZQ’]j“ZQTTﬂ
NANAIHTIR AN LC,, (mg/L)
Agueous Ethanol
o Derris trifoliate ‘s seed X 2,036.00
Il aeau
Derris trifoliate ‘s seed X 462.27
Acanthella sp. X 3,479.50
Acanthella sp. X 874.16
Auletta sp. X 5,371.25
¥ Auletta sp. X 1,472.80
WAL
Hyrtios erecta X 1,992.10
Neopetrosia sp. X 1,938.23
Rhabderemia sp. X 2,437.80
Xestospongia testudinaria X 4,414.28
Alcyonium sp. X 1,051.60
Alcyonium sp. X 1,051.10
Cladiella sp. X 736.53
e Nepthea sp. X 1,686.60
ennieaau
Sinularia sp. X 1,162.50
Sinularia sp. X 3,402.16
Unidentified soft coral 01 X 3,439.83
Unidentified soft coral 02 X 2,452.80
Aatlaumn Unidentified sea fan 01 X 638.62
Unidentified sea fan 02 X 1,030.78
Uamzia Colochirus quadrangularis X 3,080.89
Palythoa sp. X 3,402.16
e . - Jorunna funebris X 4,726.31
MQVI?JL@@LL“]
Unidentified sea hare 01 X 4,111.42

Unidentified sea hare 01 X 3,436.50
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D19 nsthansainandiusinge reannneuunylinaseulugnauiiesdu

n. ganagaunldaisannlufignings
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smenzaTiai N e B- hematin
N. Amphiroa fragillisima

9. Brachytrichia quoyi

A. Calpomenia sinuosa

. Caulerpa lentillifera

q. Cladophora sp.

@. Dictyota cervicornis

1. Gelidiella acerosa

4. Gracilaria sp.
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. Hydroclathrus clathratus
ty. Lobophora variegata
{). Sargassum polycystum

q. Solieria robusta
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il 23 v wziauaz i eiaunadreansduda p- hematin

N. Cymodocea rotundata
1. Cymodocea serrulata
A. Halophila beccharii

4. Halophila ovalis

Q. Halophila pinifolia

9. Thalassia hemphrichii
4. Derris trifoliate

. Lumnitzera racemosa



AVN--4(7)

(M%in 55)

A 24 Wasimzianai1eansdud p- hematin

N. Acanthella sp.

. Auletta sp.
. Haliclona sp.1

. Haliclona sp.2

. Neopetrosia sp.

il
A
N
Q. Mycale (Zygomycale) parishii
)
4. Pseudoceratina purpurea

g

. Rhabderemia sp.
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. Xestrospongia testudinaria

ty. unidentified sponge 01 (Order Haplosclerida)
7). unidentified sponge 02 (Order Dendroceratida)
7). unidentified sponge 03 (Order Dictyoceratida)

3. unidentified sponge 04 (Order Dictyoceratida)
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n. Cladiella sp.

4. Sarcophyton sp.

A. unidentified soft coral01
4. unidentified sea fan01

q. unidentified sea fan02



AIN-2-4(p)
(Ut 58)

il 26 Mniassuazldmeiana¥ieanaeiugs B- hematin

N. Glossodoris atromarginata
4. Phylidiella nigra
A. Bohadschia vitiensis

d. Cercodemas anceps
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B-hematin NAaNNdudw 4

AN
2 o 4. 3 AN (mg/L)
NANAIHTIR TRAINENAVERT
625 1250 2500 5000
Amphiroa fragillisima 0.652 0.761 0.890 1.689
Brachytrichia quoyi 1.899 1.869 1.911 2.230
Calpomenia sinuosa 0.577 0.851 0.807 1.339
Caulerpa lentillifera 1.055 0.896 1.038 1.342
Cladophora sp. 0.937 0.964 0.859 1.190
, Dictyota cervicornis 0.894 1.176 1.012  1.806
ANNTEUNTLR
Gelidiella acerosa 0.728 0.853 0.810 0.848
Gracilaria sp. 0.788 0.842 0.917 1.172
Hydroclathrus clathratus 0.724 0.814 0.905 1.090
Lobophora variegata 0.594 0.744 0.852 1.173
Sargassum sp. 1.241 1.112 1.620  2.061
Solieria robusta 0.747 0.633 0.665 1.015
Cymodoce rotundata 1.698 1.921 1.973  2.189
Cymodoce serrulata 1.238 1.528 1.512  1.805
. Halophila beccharii 0.899 1.014 1.356  1.702
NEUINER
Halophila ovalis 1.047 1.211 1.486 1.554
Halophila pinifolia 1.323 1.685 1.784 2218
Thalassia hemphrichii 0.835 1.548 1.677 1.750
A Derris trifoliata 1.210 1.809 1.988  2.540
Lumnitzera racemosa 1.538 1.979 2465 2814
Acanthella sp. 1.080 1.374 1.398  1.592
Auletta sp. 1.210 1.396 1.625 1.827
Haliclona sp.1 1.053 1.369 1.675  2.306
‘V\I‘ﬂ\?ﬁq Haliclona sp.2 1.205 1.650 1.792  2.289
Mycale (Zygomycale) parishii 1.505 1.517 1.622 2.185
Neopetrosia sp. 1.386 1.704 2.283 2.976
Pseudoceratina purpurea 1.344 1.723 1.954 2.764




AVN-2-4(p)

(111 60)
2 e IR ) ANLNdY (mg/L)
ﬂ@ﬂ@\‘mﬁ]’)ﬁl TANUVANAFT
625 1250 2500 5000
Rhabderemia sp. 1.095 1.338 1498 1.639
Xestrospongia testudinaria 0.890 0.887 1.166 1.216
¥ ¥ unidentified sponge 01 (Order Haplosclerida) 1.003 1.365 1.640 2.677
ANUN
unidentified sponge 02 (Order Dendroceratida) 1.296 1.509 1.490 1.644
unidentified sponge 03 (Order Dictyoceratida) 1.443 1.403 1.692  2.022
unidentified sponge 04 (Order Dictyoceratida) 1.127 1.185 1.499  1.941
Sarcophyton sp. 0.527 0.781 1.186 1.325
en15988U  unidentified soft coral0? 1130 1.014 1195 1.462
unidentified soft coral02 0.742 0.727 0.832 1.077
. unidentified sea fan01 1.376 1.459 1626  1.846
Aatlann
unidentified sea fan02 1.357 1.384 1.621 1.815
- Glossodoris atromarginata 0.618 0.749 1.749  1.784
nnians
Phylidiella nigra 0.373 0.403 1.352 1.790
- Bohadschia vitiensis 1.209 1.443 1.374  1.632
Uaamnzia
Cercodemas anceps 1.275 1.344 1.081 1.836
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= X o ~ ' PRPS o < =
NI17ANILLRIA NN Lﬂllélum"]?M']MN“"H’PJQ@qﬁquﬁuqﬂﬂﬂﬂqmﬁquTQﬂqW

utl A.A. 2009 Fattorusso and Taglialatela-Scafati 1859199031 UNTANHINITHRLN
o P a ada | Y ~ = X
A1TFUNNIANFEANAINTIR LN NUFITIEUNNINLATFNUNNA Frauna sl szan 60

, o gy ' o = P A s . - e -
A9 I@ﬂLLU\TW’]NIﬁ?\T@?’NWW\?LﬂNLﬂu 3 ﬂféﬂmﬂ@ﬂvl AR ﬂ@ﬂmﬂi@rmiumm?@ (isonitrile) NANBAAINREA

1
0 o A

(alkaloid) waznguaulalasaanlas (endoperoxide) TnadinisAnm WL WasiTuuad1ATyNgn

@7

6 o

InugsdudanaBeauounin Insanizaislungudaniaesfmidnaningegalunisimmduen
FunnanEeluariiasanslungy Manzamines Hn1sAunLATIWINANWeIN Haliclona sp. 1wl
A.A. 1986 wazAaNTUNNANLATTINGN Manzamines 8nNNN9Y 60 @19 anWastihanuansana i

=

ARINAIINAINIG

o

Xestospongia, Ircinia Waz Amphimedon FalunnaRnEtinLdgnsat ARt Anan
apnauuasiilaniy Tunsazirliamduendusnan deldfnnanesin 2 4ia fe asafaann
V\lmﬁ’@m\? (Neopetrosia sp.) LL@ZV\I@Q‘&W P. purpurea AINNT M TLC Lﬁ@ﬁﬂmuyjmmmiﬁwﬂu
GRERTTTI RNy A lunmegey (mwﬁ' 28) wud1a12aR AR eIt ALA (Neopetrosia sp.) iqnadu
fiuans dragendorff uan3NHMY alkaloid uazl@inasaiu Brontrager reagent Nel§ias UV (long
wave) WAMINHUY  anthrone %Iqmﬂmmmﬁm'mmwudwlmﬁwﬁmﬁﬁmamﬁu Isoquinoloine
alkaloid ?ﬁlqLﬂumaﬁﬁ@mmuﬁﬁmqmﬁwﬁuﬁmﬁ%mqumn (Gulavita et al., 1987; Kubo et al., 1989
Fontana et al., 2001; Oku et al, 2003) @ WL P. purpurea lﬁﬂgmaﬁﬁﬁuﬁummmmué’qa
Brontrager reagent Wansdndy coumarin luasdilsznan
Tunquaassiulfilmaaulamanigsiulinane - (L. racemosa) fuansuaniatiud
B- hematin aginslAALAY AIN9E9ULAS Bandaranayake (2002) wuinesFlaznaumnaaiiinluga
219 1uA cyclitols, sugars Waz tannin %Iqmnmimm%ﬂwaﬂ'mmmﬂumiﬁﬂmﬁwudﬁmmﬁmmﬂ

tpaaliqeAtnmnaiuans Fast blue salt B uand91i phenol iiwesAtsznay @ phenol tlungans

1
al o

elagfgannuiiu tannin A mFuasainanuaInauLay Seuanatnaziiuissagniiegaiulasanan
a o o o . [y = | -

Nqn §98uds B- hematin 1FRAFag @9aInIe1uLes Bandaranayake (2002) WUANHBIALTENALNIY
WwRANUaNNNN  MiuA alkaloid, carbohydrate, flavonoids, flavonol glycosides, lipids,
polysaccharides, proteins, rotenone, steroids Was triterpene (Bandaranayake, 2002) F9lun13ANEN
Ul¥iqandduriuans dragendorff wamsdnings alkaloid \luesAtlsznay daunanziaan 2 1t As uin
v (C. rotundata) qp@unmnanilans Fast blue salt B u@awdndl phenol iluasfilsznay

oA o | ) a A ¥ a . v  a o P
URERAUNNAT1Y deudmdedleawnniiRu (B, quoy) lqndwsaiunismaaasfae Bontrager

reagent Wams31NN4N anthraquinone
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1. N1IAIIAFBLAILANT Dragendorff Ineiansngu alkaloid az AN
A. NNIAIIREBLAILANT Brontrager reagent Tnaignsnga anthraquinone Az 19aung
a13ngx anthrone Az 1#A1aA99 uaza1INg coumarin A At Gunelduas UV long wave

3. NNININAABLFAIENT Fast Blue salt B Insanangs phenol azlidnnna
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