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por i) Con-based. appar ai s For | mproving- 2guac{INHITHINN
Production and Method Preparing Thereof Fie +1501 50+
Invention 5 The present invention relates to

production of a portable and recyclable apparatﬁmummmm“ mmmw
which 1is used to inprove aquacultu ro

utilizing specific or mxture of perlphyton speci e&00002*
in the system The present i.nvention particul ar

i ncludes a nmethod to culturé purified periphyton. 10

Pﬁmk%rpumdofipdmﬁm#mmonﬁ@tAéwcvlima@é Pr@dRti8h and Method
shrinp Tarvae 1n shrinp hatcheries nationw de ranged

from 30- 60% Hi gher can only be
obtained if water is DYV Th 8 00% every day.

However, with limted availability of clean sea-water
and w despread di sease causing agents, changi ng water
in culture tanks poses high risk to the | arvae. Thus
Ficld offaveationo nmintain high water quality that does not
i nvol ve frequent water exchange is needed in order to
The ppasemenvetion celhtes reeprbdadinalod g\poAnblt hed racgcisklefapparhimg/which
survival in larval rearing sector is the high l[arva

is 1198 i@ trhprip vel Buak Ol ture PacHudAbH BYnutiBARE spedifat drCmAMireBE Beriphyton
such as shrinps are cannibalistic. Cannibalismcan 20

spR&esh ngﬂﬂe‘@hﬁemt h%elﬁ}[éééﬁ{ 1r§\JeH§§n @51%0919]; it deRTdme®ddSto culture
In a hatchery tank wth clear

purified periphyton.

Background of Invention

Current survival rate of shrimp larvae in shrimp hatcheries nationwide ranged from 30-
60%. Higher survival rate can only be obtained if water is exchanged 90-100% every
day. However, with limited availability of clean sea-water and widespread disease
causing agents, changing water in culture tanks poses high risk to the larvae. Thus
method to maintain high water quality that does not involve frequent water exchange is

needed in order to improve larviculture technology

Another cause for low survival in larval rearing sector is the high larval mortality due to
cannibalism. Some aquatic animals such as shrimps are cannibalistic. Cannibalism can

be high when the larval sizes are not uniform. Thus, in a hatchery tank with clear water,
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2 cannibalismcan run high due to absence of refuge
for the weak/snmaller shrinps/fish to escape.
Avai l ability of hiding places would offer shelter for
the larvae. In addition, the growh of the | arvae can
al so be increased with additional supply of 5 natura
feed such as mcroal gae, either in planktonic or
attached form the later is referred to as

peri phyton. Researches have shown that shrinp/fish

| arvae suppl emented w th m.groal gae showed
significantly higher growh “and survival since

caffiBAIRA &RerufadNgh did @R Trebe eSSBOWeaAL/shalldrshAfipdfish to
ei cosapent aenoi ¢ acid (EPA-20: 5n-3) and
c

esB p A U B Dok O el e e R T Gl G

is utilized for renoving inorganic nitrogen-based
inmpurities fromwater. Said invention is useful in
cl eaning water effluent from sewage treatnent

In fagditions thesgrewtipphitie, lapaeisp alissbgmracasedngd] asklpnghsupply of
integrated systemto purify water, produce pulp and

najunglr iged ssdi las quatdagachyithe s plagkwhicr gahigabed FPangnthe later is
US2006024404 utilizes mcroal gae culture as high

refotttd kemd periphitcal Restafehies hiar shatmathitCshaifipiidhslaryiBisligplemented
pat ent W2004032610 relates to nethod wusing culture

Wi]fHC m{?r&aﬁ@e[e%%%@ @ign la}‘fﬁ’)‘; RlABUS o9 aBURLivhL siRS hidfoalgae have

e for the larviculture ™ to enhance the aquacul ture

e
N elgo] i On- e sq far; no _invention,bgi L o A
hlg_gml chﬁ&h{ c?rfagé_s@é\@a\p{)or%ﬁg Qcild ﬁi osarPtegfé\éréqlc acid @:ng-%o. 5n-3) and

ose bl"'é "a | § M Cro

cul fure syst,. par atus for inproving 20
doposa ?@EW?%?@%gbggﬁﬁgﬁd{?ﬂie by not only providing high

nutrient-contained feed but also functions as refuge
and a water treatnment system

According to prior art, US patent 5476787, planktonic microalgae is utilized for
removing inorganic nitrogen-based impurities from water. Said invention is useful in
cleaning water effluent from sewage treatment facilities or plant. Patent US5985147
disclosed an integrated system to purify water, produce pulp and improve soil quality by
using microalgae. Patent US2006024404 utilizes microalgae culture as high nutrient-
contained feed for aquatic animals. While patent W02004032610 relates to method
using culture of microrustacea, Parvocalanus sp. nauplii, as the feed for the larviculture
to enhance the aquaculture production. However, so far, no invention being disclosed as
a portable and integral microalgae culture system or apparatus for improving
larviculture or aquaculture by not only providing high nutrient-contained feed but also

functions as refuge and a water treatment system.
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Sunmary of the Invention The present invention is
directed to a nethod to manufacture peri phyton based
apparatus for inprovenent of aquaculture therefore
enhance the harvest obtained. 5 The present invention
also related to an apparatus which can be applied in
aquaculture to maintain water quality by renoving
pollutants in the water thus greatly reduce the rate
of water changes and Iimt the contact of aquatic
animals with di sease causin§ agents. 10 The present

i nvention further provides an apparatus that functions
as refuge for small or weak aquatic aninals by
avoi di ng the canni balismtherefore elevate the

Y these animals and increase the '
Suﬁ%ﬁ%@sﬁthﬂﬁ%ﬁ%{oﬂer obj ective of the present invention
.is to disclose an apparatus that provides high .
The cpTerediht PRGRal FBETSY dO g JBTTed i MAPACHe feriadgn based
fromspecific periphyton species or. m xture of .
apPRERTUP FRFHBRT SBIEN BQf aqpaquAIrIBereFqrp enlgance theg hnevast gipiacdo
Figure 1 is the graph shows the percent of reduction
of anmonia in water by different periphyton species.
4 Figure 2 is the graph shows the percent of
The g@esehi @Rer@fonnldd felated 10 MRdpparddys hich@as Bt appledd PGuddulture

speci es.
to maintain water quality by removing pollutants in the water thus greatly reduce the

rate of water changes and limit the contact of aquatic animals with disease causing

agents.

The present invention further provides an apparatus that functions as refuge for small or
weak aquatic animals by avoiding the cannibalism therefore elevate the survival rate of

these animals and increase the harvest.

Another objective of the present invention is to disclose an apparatus that provides high
nutrient natural feed to aquatic animals constituted from specific periphyton species or

mixture of periphyton species.

Brief Description of the Figure
Figure 1 is the graph shows the percent of reduction of ammonia in water by

different periphyton species.
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5 Figure 3 is the graph shows the percent of reduction
of soluble reactive phosphorus in water by different
peri phyton species. Figure 4 is the graph shows
percent age of survival of shrinp larvae in rearing
tank with the presence of the apparatus w thout water
change for 10 duration of 17 days. Figure 5 is the
graph shows the percentage of survival of shrinp
| arvae in rearing tank under the reverse salinity
stress test. 15 Detail Descg{ption of the Invention
The term m croal gae used in the specification
thereinafter is a general termto denote mnute alga
speci es. M croal gae can be planktonic or attached,
: as t {
FIHEYD 2 BOIPIN 8ys LHIRIHE LPRALANLMAER O e by gifern
in the aqua |c envi ronnment for growth. Periphytons
have di f fPEFBRYIORaRELSdependi ng on the 20 kind of
substrates on which they are attached such as plants
(epi phytic), sedinents (epidemc), rocks (epilithic),
sand (episamic) or aninmals (epizootic). 5 |Isolation.
Figure 3f i catis othe apehpftubiiawse thf erenphyft oeduThen prfeseluble reactive
invention includes a nmethod to culture purified
per i phyt gsmobsHodusein bitdidri gl differehhygeripht@nnpetigur i f i ed
peri phyton for manufacturing of the m croal gae-based
apparatus to 5 inprove the quality of aquacul ture.
The aboverentioned method conprising the steps of
coIIectln nd cleg n|n [ S;
%oncent r a | ngvragl dS OV\S F}CC{]ogg O?ﬁlrgﬁégoalnafx n%?ml%. n rearmg

sai d concentrated er| g cul turing %Id washe
tank with the presen "the apparatus without water change for

duration of 17 days.

Figure 5 is the graph shows the percentage of survival of shrimp larvae in rearing

tank under the reverse salinity stress test.

Detail Description of the Invention

The term microalgae used in the specification thereinafter is a general term to denote
minute algal species. Microalgae can be planktonic or attached, known as periphyton.
The periphyton types of microalgae attach to the surface of suitable material in the
aquatic environment for growth. Periphytons have different names depending on the
kind of substrates on which they are attached such as plants (epiphytic), sediments

(epidemic), rocks (epilithic), sand (episammic) or animals (epizootic).
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peri phyton under suitable condition to obtain first
culture; obtaining purified periphyton species by

i noculating the interested species fromsaid first
culture; culturing said 10 inocul ated peri phyton
speci es under suitable condition to obtain the
purified second culture. In one of the enbodi nents of
the present invention, sanples of periphyton are
collected fromthe natural environment such as
bracki sh-waters. The perlphygon sanples 15 collected
are normal Iy m xed sanples constituted fromdifferent
speci es of periphyton. Therefore cl eaning and
purification steps are required to get a purified

IsRRH. ?ﬁnﬁ&é?ﬂi‘nta'ﬂ@ Culiuest ‘mamplEncol | ected before

atii the perrtpnyt n species for manufacturing of
aid a ar at us.. e col l.ected ..
THE{reen El"gfe}é%lelﬁalé‘geﬁ A et il Fr‘irﬁ?eg%sapéﬁgv&?*@fe utlizing
and centrifuged between 1000-3000 rpmfor 5t
the:pbiaingd purified pasidyop;fpy papufastiutipg @fjthww@rpalgéeﬁﬁ@ﬂép%raws to
by autocl aving seawater that being filtered through
imPrevien thve lqupoy ef faighiacattureT Abe rabo wansgreinuett methoid pleptporsing the steps
sanples are then centrifuged at 6 1000-3000 rpmfor 5

-of tcol1&in@ dhd tedSinBiach it feei pAtide aniked bassle@re@nckimfadsg daid Patiphyton

is followed by washing the periphyton sanples with

mikd OGdrAed fuakhigh edaid e a¥@leBirated NB&EPhyEENT ChkRL | sQﬂi washed
and washi ng steps are repeated 3 times to reduce the

peHEM\@nB %gdeg%gﬁgﬂlg d1t1 Trpt% g@z}ﬁg?@st R ur@h%{gtgﬂ @gﬂmf%ﬁ é}%Fl yton

suspen - &t ave ftere
culturing the n1xed sa mash eri ton are
sPET oLk oBOBHE G BT (S ERbAPIFAS TREGHU 1ot WOy SYnng said
days under tenperature of 20C to 35C to obtain the
ingquiaged PETPRMRN SPasEIsUYKIST SHitatlt SoREHP Y BRI thee pwified second

avai l able in the m xed sanples used. After the
culture.

In one .of the embodiments of the present invention, samples of periphyton are collected
from the natural environment such as brackish-waters. The periphyton samples
collected are normally mixed samples constituted from different species of periphyton.
Therefore cleaning and purification steps are required to get a purified species from the
mixed sample collected before utilizing the periphyton species for manufacturing of
said apparatus. The collected mixed samples are at first re-suspended in sterilized
filtered seawater and centrifuged between 1000-3000 rpm for 5 to 20 minutes. The
sterilized filtered water is prepared by autoclaving seawater that being filtered through

0.2um Milipore filter. The re-suspended periphyton samples are then centrifuged at
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i ncubati on period, each cell colony of the periphyton
species in first culture is inoculated respectively
fromthe first culture to separate cul ture nedi um by
selecting 10 single cell colonies in the first

cul ture. The inocul ated cell colonies are further
cultured to obtain the second culture which conposes
of specific purified periphyton in each separate

cul ture nmedium The optinmum condition for culturing
the second culture is 4 to 10 days under tenperature
of 20C to 35C. During the cditurlng process of the

10866000 rp@Utdrus e 0N enigiteyvaid Ghe Q@G@btﬁpﬁfasé iage disposed. This is
perlphyton species are nonitored closely to ensure 15

fo 1:1)(?9 ot | WEind %heaﬁgr’}i#l%oﬁngggﬁ%ﬁ Lwhth tat]f?)ldfa\/ CP BB %5\5&/9{& These

er Species ture was 1 npure,

rocess i s.repeated unti 18 cul ture , o
c<REPGEREp pd HETREE el B5 endliS LY S bré‘?%r}s%@%w“als

in each of the second culture, identification of the
Thgp\@ftslh@js perl@\&hgrw«ebgrgﬁgrwwng?q Heputpelagd falered vsaters before

permanent slides and checked under high resolution
culinothe opaed Jemepleshdlhe washddapariphy@ndirgsirdak et ontp salid microalgae

process are conducted under sterile 20 condition. To

maN@h dorC4 &S $6 dayil @iten &dnf@Rgtuiebft DE°(Proet ECrie dbeirb adi firenéulture
of the present invention, two different sets of

inGhRGKS HeNFertphdiont Yebrd a%ﬁlq’zﬁﬁe anghd Iex&t &hSEs §§é210kix$fter the

are 7 maintainhed for each species of periphyton

inbaidss é)eﬁ QC% <.Jhs élﬁe ,tI IH?S%I‘]%RVI]OHI gﬂe"éllteg mnﬁ§s§ culture is

propagat orn i e in res and'sa
. pr atlon I NV e than one type o
indeyiREEresRRetyr S T wﬁai Sl el ameﬁaw@ﬁ@ Efecing
_Therefore the starter stock is subjected to
singloeddl cdbprieminrhe fisTs cufturst hbg ingpelaiedcell chlonieg @re frathsr cultured
undi sturbed stock is used to maintain pure |lines of
to ohlagh #pestcend cTiturbevinoh edmphses afhepesiiiovmiriiedticophyton in each
peri phyton culture is preferably used on the genus
separate culture medium. The optimum condition for culturing the second culture is 4 to
10 days under temperature of 20°C to 35°C. During the culturing process of the second
culture, the growth of each specific periphyton species are monitored closely to ensure
the culture is axenic and pure without contamination of other species. If the culture was
impure, the process is repeated until pure cultures are obtained. To ascertain the purity
and species of the periphyton in each of the second culture, identification of the species
1s done by preparing either fresh or permanent slides and checked under high resolution
microscope. The whole isolation and purification process are conducted under sterile

condition. To avoid cross-contamination, in the preferred embodiment of the present

invention, two different sets of stocks, the undisturbed stock and the starter stock, are
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Oscillatoria sp., ; 'avicula sp., Cynbella sp., and
Anphora sp. Nonet hel ess said nethod of the present
invention is described in its preferred enbodi nents,

it is to be understood 10 that the present invention
may be enbodied in other specific fornms and i s not
limted to the sol e enbodi nent described above.

Manuf acturi ng of the Aquacul ture | nproving Apparatus
Anot her enbodi ment of the present invention involves a
met hod to manufacture an 15 apparatus for aquaculture
i mprovenent. Following the preferred procedures, the

mdiihihed for daeh YsiRfes o @espiRRen. Ofhe RIad¥ Sb&idisdtequ@RBtused® initiate
sui tabl e construct a purlfled peri phyton culture

ma@ﬁ?%%’c%ﬁ‘% %f‘;@‘@” RO o B R el oty more
coated w ri phyton: .and .renovin
ety e Mg Sl i RRk offngr vy dfe Glfersgty ot
In accordance to the enbodi nent of the_ present
thg STAEIRE iSHITK IShalbissisk f crosgreanizpunaliog o othsr espasiey kngtead the
preferred shape before providing into the culture
undishirladdrgeck 1k psalridenainioin thaw Eneshad sapdppedeus performin
opti mum condi ti on, shape of the construct is inportant
as regards the surface area available for the
purified periphyton attached to. In the nost 5

Topcfe‘%ico%cf @ tﬁg‘@%'erfﬁéﬂt)on%@béinﬂﬂw (fdl'&&e 1's§)r69EI%BRr ®€d bA the genus

the formof hollow tube or pipe as | ar ger surface
Os?’[l)%?od E‘{j Vi/\g%gcezﬂy g% 5 Eg)ézggf(l:cﬁ %}f ¥ éio/é ﬁ.g]go}éé;ltrje%sts g&‘é method

n h referr
gecordance Lot %epmb%dlemenetg iS00

ut Furt her
of G BrRieL i Entigrls CCSRbE Hofls PR

that the present invention may be embodied in other specific forms and is not limited to

gc unc?crstood

the sole embodiment described above.

Manufacturing of the Aquaculture Improving Apparatus

Another embodiment of the present invention involves a method to manufacture an
apparatus for aquaculture improvement. Following the preferred procedures, the method
includes the steps of providing at least one suitable construct a purified periphyton
culture container; growing said purified periphyton on the surface of said suitable
construct until its surface coated with said periphyton; and removing said coated

construct from said culture container for use.
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10 preparing or noulding the construct is very

i nportant as regards to survivability of the

peri phyton species attach on the construct. Exenplary
materials suitable for preparing the construct are

pl astic, wood, banboo, scrubs or tiles. It is nost
preferable that the construct is nade of plastic
especi ally polyvinylchloride which is capable to
resi st erodent aquatic environment and being recycl ed
for re-utilization once the jperiphyton 15 species
depl eted on the construct. (§ i nportance to propagate

In Q¥cofdHrnks e tHe ReHoBInS R BF HREIrERAY QB RIE HeQDnsthik® are moulded or

physi cal -paraneters of the culture tank or container
0, k&l r
B, ST BT Ry Sl L e

of .obt ai ni n th 20 o on [ he, cul
haye, g Appaatey %Fﬁf%mbfn Bt PR shivitlls bafiutitiys Hhfortant s
culture mediumis 1:20 to 1:100. The ot her sica
regsgdsathetseriace greaampitaple fadhe puiifiedp qlplbmmaﬁtacg thdpbe most
adequate light intensity, aeration. salinity of 15 to
pr&&rahembptimeht, 5aif coostri8! & raphred mpee doum of bl @ubteoor pipe as
35C. Furthernore, the constructs have to be soaked in
to ldigerutthed &rcd prIvided ag@RbAVIMINCE & bélpradéd Hito GinkSof Porflls where
days for the interest purified periphyton species
thd B fREhRiGALLARA QL0 the surface of the
construct. I'n accordance with one of the main
features of the present invention, different
peri phyton species are used respectively or in

conbi.nation to produce_.syne st.ic ef In the

FURBET, it ACSURTGE dprﬁéaﬁ%@g el 6 aopdss maerial for
sel ect ed fron1a group o peri phyton species

PrepgHpE 108 Ml g hezconstEpat |1Safm|napgrﬁam anacgaEdR @ syipvivability of the
Cynbel la sp., and

periphyton species attach on the construct. Exemplary materials suitable for preparing
the construct are plastic, wood, bamboo, scrubs or tiles. It is most preferable that the
construct is made of plastic especially polyvinylchloride which is capable to resist
erodent aquatic environment and being recycled for re-utilization once the periphyton

species depleted on the construct.

Of importance to propagate or culture the interest periphyton species, the physical

parameters of the culture tank or container have to be maintained in certain narrow

range for the cultured periphyton grow exuberantly. For the purpose of obtaining the
optimum condition in the culture tank, the ratio of the purified stock culture to culture

medium is 1:20 to 1:100. The other physical parameters to achieve the optimum
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10 Amphora sp. For exanple, periphyton species derive
fromgenus GOscillatoria sp. is of inportance in
reduci ng those toxi cant substances in the aquatic

envi ronment such as ammonia, nitrite, reactive
phosphorous and the sane thus providing an appropriate
aquatic environnent for its own survival as well as
for aquatic aninmals. Another exanple is regarding to
the use of diatons type periphyton such as Navicul a
sp., 15 Cynbella sp., and hora sp. in catering
nutrients to the aquatic animals to enhance their

cofdiavh ek Restke HphtiR@hdityheahtibh, ShidtitSof 1l5toi33 gpRWHof 5.5 to

in practice that the diatons types periphyton are

8.8 51'1]1& #ﬁ%{gt&et&%o%% 3%@ lf:uptglﬁr%g{l}%QBQ %BI%S‘Tﬁ%Cltshﬁtve #(pge soaked in

cons can be coated w ferent types o

di at ons ri phyton at the sane.time which.not an| .
BT B [ DT ore P BF Pl BUSRS) B bpdBielest purified

different types of diatons periphyton 20 conpl enent
pegpkeHon sprsiesifallpeeny papttrghwata the serdaceof threcongiiegti ¢

ani mal s once the apparatus being used for inproving

t he aquaculture. In Iike manner, the constructs can be

soaked 10 into culture tank or container with m xed

In CacbraBeOfwigeus &5 ehd naliprfeatares Pof @d pedsafitoiB ention, different
periphyton. Simlarly, the constructs can be prepared

1 . r [ n . A . 1 f . .
R Y, e

InRhE ?neors]tt 8r:¢epe¥reela.tér%otg]d(dinqler§tf &re%]etripﬁ%%%tsr gcgttessisvge}erc]:]tegl ffrgrﬁ rae_.clf]rtoup of
types PETi phyton speci‘es are jorned together to

forman integral. systemthat provides different
PeBE PR API<HRS GUBHSHIE §25F a1 e LAAe P Toulerspy oireta s and

this enbodi nent, each single construct acts as _ _
Argnftora Senfsiryexpeinies REAPIeE gRcaics sipgv e Aomi genag Oscillatoria sp. is of

her ei nbefore set forth, the apparatus coated with
imghoftéreeent redyqes thafse pexicgihystibstances in the aquatic environment such as
ammonia, nitrite, reactive phosphorous and the same thus providing an appropriate
aquatic environment for its own survival as well as for aquatic animals. Another
example is regarding to the use of diatoms type periphyton such as Navicula sp.
Cymbella sp., and Amphora sp. in catering nutrients to the aquatic animals to enhance
their growth and boost up their health status. It is found in practice that the diatoms
types periphyton are cultured in the same tank or container so that the construct can be
coated with different types of diatoms periphyton at the same time which not only ease
the process of manufacturing but also enable different types of diatoms periphyton

complement each other in providing nutrients to the aquatic animals once the apparatus

being used for improving the aquaculture. In like manner, the constructs can be soaked
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species are transferred to the aquaculture farm such
as larval rearing tank and placed inside the tank or
pond. The apparatus inproves water quality in the
aquacul ture tank or pond by maintaining | ow | evel of
ammonia and nitrite levels. In addition, it also

provi des natural food suppl enent consisting of
beneficial diatons that enhances growth 15 and health
of the aquatic aninmals. The apparatus al so give refuge
to the aquatic animals to njnimze canni balism
especially anong shrinp and fish | arvae. Therefore,

intbN@ItuRRAMN 8 tshi&adt Wiealikyd anhan 6Ll dsdyiAd8h sp. and diatoms
quantity of the output of the aquaculture industry.

[ oq t \Y; r
peﬁ_ghyxlt%7 : e%lgﬁ.'. '[é‘lg :lgﬁ%[ﬁ] gsr gasnpl%g)rfepﬂgd IE) %ﬁl@ﬂé r%édﬁ'( grnéd(gl?epner with
limted to the sol e.enbodi nent descri bed above.
caphh i gwoffpaﬁﬁﬁ$?W%Hf?bn and equi val ents of the
di scl osed concepts such as those which readily occur
to one skilled in the art are intended to be incl uded
within the scope of the clains which are appended
In phethetamb@ irEx mp lthee freSal Bt ritbnp diffepény ttomstastsnaithudidflerent types
foods (the diatons) has good nutritional values with
of B¥e@ipBIOn I pBgeN ard [ainRdB @ethes8 880 fokrh pard irfté i g}ﬁtem 3840 provides
and carbohydrate from31l to 46% (Table 1).

dlﬁéjrghtt dRfed trh?ro%rﬁ&g%r %é&hdﬁ@)’lﬁlr@qaﬂqﬁése I@%ﬁ?@ﬁl‘b@hlmem each
fatty acids |g qual ity growth of shrinp/f

sl @SB Lushauet b BAKLBE & gapost t1 o (S ary

Feren perip Ryton aton) speci es.
Tabl e 2 shoms the fatty aC|d (@6total fatty acid)
conposition of periphyton species conpared to commonly

used shrinp _ ) ]
As hereinbefore set forth, the apparatus coated with different types of periphyton

species are transferred to the aquaculture farm such as larval rearing tank and placed
inside the tank or pond. The apparatus improves water quality in the aquaculture tank or
pond by maintaining low level of ammonia and nitrite levels. In addition, it also
provides natural food supplement consisting of beneficial diatoms that enhances growth
and health of the aquatic animals. The apparatus also give refuge to the aquatic animals
to minimize cannibalism especially among shrimp and fish larvae. Therefore, the
apparatus can greatly enhance quality and quantity of the output of the aquaculture

industry.

It is to be understood that the present invention may be embodied in other specific

forms and is not limited to the sole embodiment described above. However
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| arval feed. D atons Paraneters Protein Lipid

Car bohydrate Moi sture Ash Cvnbella 38.251.02
30.501. 77 30.770.75 0.380.009 0.080.002 Navicula

29. 600. 12 25.460. 47 44.590.42 0.280.002 0.0860. 0006
Anphora 30.890. 70 33.052.10 35.381.78 0.540.01
0.1360.003 15 Table I 12 Paraneters Periphyton
Normal |arval feed Navicula Cynbella Anphora Artem a
Artificial diet SFA 57.41 55.89 30.01 13.52 16.40
MJFA 27.72 25.16 30.77 45.82120.30 PUFA 4.50 4. 40
7.44 20.80 58.43 DHA 2.00 00 2.00 Nd 8.07 EPA 8.00

matifdatiba- 42 Nehithl&s botd d[!st%séepc@r?cegtslﬁcgoasg’t%oé'eswiﬂch readily
33.70 Total n-6 2.85 2.84 10. 24 27 Table 2

octitAo ond A HERTPhe ALY iBGIAE to be included within the scope of the claims

which are appended thereto.

Example 1

Selected periphyton as natural foods (the diatoms) has good nutritional values with
protein ranging from 30% - 38%, lipid from 26 — 33% and carbohydrate from 31 to
46% (Table 1). In addition, the diatoms also have adequate essential fatty acids for high
quality growth of shrimp/fish larvae. Table 1 shows the proximate composition (% dry
weight) of different periphyton (diatom) species. Table 2 shows the fatty acid (% total
fatty acid) composition of periphyton species compared to commonly used shrimp

larval feed.

Diatoms Parameters

Protein Lipid Carbohydrate Moisture Ash

Cvmbella 38.25+£1.02 | 30.50+1.77 | 30.77+0.75 0.38+0.009 0.08+0.002

Navicula 29.60+0.12 | 25.46+0.47 | 44.59+0.42 0.28+0.002 0.086=0.0006

Amphora 30.89+0.70 | 33.05+£2.10 | 35.38+1.78 0.54+0.01 0.136=0.003

Table 1
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MUFA = nonounsaturated fatty acids PUFA =

pol yunsaturated fatty aci ds DHA = docosahexaenoi c acid
(22 : 6 n-3). 10 EPA = eicosapentaenoic acid (20:
5n-3) Exanple 2 In terns of water quality

i nprovenents, Oscillatoria significantly (p<0.05)
reduced total ammonia nitrogen by approxi mately 90%
nitrite by 91% and sol uble reactive 15 phosphorus by
83% Simlarly other types of periphyton also
significantly reduced the tﬁ:ic conpounds such as
ammonia (Figure 1), and nitrfte (Figure 2), and

i nproved the water quality in the larval rearing

t anksParametges ti on, t HRergdnit@hyt on speci e¥oramaldarval feed
reduced the commmtuhat Combella sdmpbber r etredmige  Artificial diet
phosphorsea (Fi guse4B) arsd.sbecreasd it he 1Biskel i hood 6aifo
wat er tMUp/(}g |n1-p7;gr eenssEUp, wWaigh is qydesi rabl® 3o
for |ar Arearing, 20 agyhvities,,13 le 3 3
aquaculgn# I mprqQvi.ng ap at us ws SI ficantl

hi gher & val gtg)r(?par edgpg thoig W t hou(f rings é/07
(Figure A In f&, 1arvié rearlédith 4 d appar%@ﬂls
show Ep@ﬂqu cant®-§7 hi gh&19gr owmt2R-35at e dAd7are nor¥.70
t ol er aifotal a-st r e@8S When2@tposed0td stred$45 test,2.27
those larvae cultured in tanks with the aquaculture

i mprovi ng apparatus show significantly higher

survival rate (Figure 5). indicating the booster
effects of the aquacul turggiJprovi ng apparatus on the
heal th and robust ness of the | arvae produced.

SFA = saturated fatty acids

MUFA = monounsaturated fatty acids
PUFA = polyunsaturated fatty acids

DHA = docosahexaenoic acid (22 : 6 n-3).
EPA = eicosapentaenoic acid (20: 5n-3)
Example 2

In terms of water quality improvements, Oscillatoria significantly (p<0.05) reduced
total ammonia nitrogen by approximately 90%, nitrite by 91% and soluble reactive
phosphorus by 83%. Similarly other types of periphyton also significantly reduced the
toxic compounds such as ammonia (Figure 1), and nitrite (Figure 2), and improved the
water quality in the larval rearing tanks. In addition, the periphyton species also
reduced the concentration of soluble reactive phosphorus (Figure 3) and decrease the
likelihood of water turning into green soup, which is undesirable for larval rearing

activities.
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In conclusion, the larvae |ive under the effect of the
aquacul ture i nproving apparatus are healthier and
have hi gh resistance to stress. 10 The present
di scl osure includes as contained in the appended
clains, as well as that of the foregoing description.
Al t hough this invention has been described in its
preferred formwth a degree of particularity, it is
understood that the present disclosure of the
preferred form has been nad ﬂonly by way of exanple
and t hat nunerous changes in °15 the details of
Exaffpid suction and the conbination and arrangenents of
parts may be resorted to without departing fromthe
Y ;
Th%ﬂq[%%ue‘%euEfFﬂFﬁOéfé%e%ﬁ%%ﬂlyt%’é“a9.?%?%“%% h&@em"é‘ﬁ? gfmpared to
a) collecting.and cle er
thésgnﬁvtﬁgm Ehep PR e T g TS SRRRb ot G spagratus show
nples; . (c) washing said concentrated perlph ton;
Slg(rwi)'lca@m fhighengropah IGARhE PREIRPNbE Sisser Wagh F’éﬂ!ﬂséd to stress
condition to obtain first culture; (e) obtaining
tesputhok¢ datvaecitiplryd on tspecivéd thy dqpaalius improving apecites show
fromsaid first 10 culture; (f) culturing said
sidnifdetiat idhgresurpivil ome s@Fegiress)unadtatiigi thabbsoseonelfdckonf the
to obtain the purified second culture; and

aquaculture improving apparatus on the health and robustness of the larvae produced.
In conclusion, the larvae live under the effect of the aquaculture improving apparatus

are healthier and have high resistance to stress.

The present disclosure includes as contained in the appended claims, as well as that of
the foregoing description. Although this invention has been described in its preferred
form with a degree of particularity, it is understood that the present disclosure of the
preferred form has been made only by way of example and that numerous changes in
the details of construction and the combination and arrangements of parts may be

resorted to without departing from the spirit of the invention.
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(9)

identifying said purified species of the second

culture to determne their use. 15 2. A nmethod as
claimed in claim1, wherein said concentrating said
peri phyton m xed sanples is done by using
centrifugation. 3. A nethod as clainmed in claim1,
wherein said suitable condition is at tenperature of
20C to 35C for 4 to 10 days. 20 4. A nmethod as cl ai ned
in claiml, wherein said periphyton species are genus
Cscillatoria sp., Navicula ., Cynbella sp., and
Anmphora sp. 5. A nethod as clainmed in any of the
peregsi Nng claimis conducted under sterilized 25
condition. 6. A nethod to manufacture an apparatus for
aquacul ture inprovement, conprising the steps of: 15

(7)

pur i

AF ﬁ1 gltgguﬁ&rle %ralﬁgd ??rd)hsvy n c%n%pns?n%r}ﬁé E%?‘ 1J nto

periphy con gr owi ng

s@i) Gopedtingiaad cnamngtmybempmmoﬁ mexegdbampies; of said
sui tabl e construct until _ its surface coated with said
@r ICBASANGALINGFAd BETRYVIGTembiFH $8MBKFd coat ed const ruct

c Z:Gnaégf gsgﬁ'&HEe@%&%@Mﬁhgﬁ&oﬁor use. 7. A nmethod as

n clam Inm said culture container

ca@hpuitsesg ahid heslstd pagphywpe ahdasabutabier icbndidon to obtain first
perlpEvton. 10 8. A nmethod as clained in clains 5 and
6,

WHEYEt n sai d periphyton is selected from

(e) obtaining purified periphyton species by inoculating the species from said first

culture;

(f) culturing said inoculated periphyton species under suitable condition to obtain

the purified second culture; and

(g) identifying said purified species of the second culture to determine their use.

2.

.

A method as claimed in claim 1, wherein said concentrating said periphyton

mixed samples is done by using centrifugation.

A method as claimed in claim 1, wherein said suitable condition is at

temperature of 20°C to 35°C for 4 to 10 days.

A method as claimed in claim 1, wherein said periphyton species are genus

Oscillatoria sp., Navicula sp., Cymbella sp., and Amphora sp.

A method as claimed in any of the preceding claim is conducted under sterilized

condition.

A method to manufacture an apparatus for aquaculture improvement,

comprising the steps of:
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a group consisting of genus Gscillatoria sp.,

N avicula sp.. Cynbella sp., and Anphora sp. 9. A
method as clained in claim5, wherein said construct
is plastic, wood, 15 banboo, scrubs or tiles. 10. An
apparatus for inproving aquaculture conprising a

hol | ow construct with surfaces pre-coated with
purified periphyton, wherein the periphyton is
selected froma group consisting of genus
Gscillaloria sp.. Navicula $P- - Cynmbel la sp., 20 and
Anmphora sp.. 11. An apparatus according to claim 10,

Whe pedvdinb eath Rlakowh€ anishiblb CéonstudBaRo OfurifRiapédghytons culture
wood, banboo, scrubs or tiles.
container;
(b) growing said purified periphyton on the surface of said suitable construct until
its surface coated with said periphyton; and

(c) removing said coated construct from said culture container for use.

7. A method as claimed in claim 5, wherein said culture container comprises at

least one type of said purified periphyton.

8. A method as claimed in claims 5 and 6, wherein said periphyton is selected from
a group consisting of genus Oscillatoria sp., Navicula sp.. Cymbella sp., and

Amphora sp.

9. A method as claimed in claim 5, wherein said construct is plastic, wood,

bamboo, scrubs or tiles.

10. An apparatus for improving aquaculture comprising a hollow construct with
surfaces pre-coated with purified periphyton, wherein the periphyton is selected
from a group consisting of genus Oscillatoria sp., Navicula sp.. Cymbella sp.,

and Amphora sp..

11. An apparatus according to claim 10, wherein the hollow construct is made of

plastic, wood, bamboo, scrubs or tiles.



