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invention relates to a nmethod used for preparati orriofs*
culture nmediumfor mcroal gae from mari ne aquacul ture
pond sludge. Said culture mediumin turn can be used

aswg 2edck®r kit to initialize the growh of pcrmy2006000019
m croal gae culture with pure mcroalgae isolates to

“produce high quality mcroal gae. 10 Background of the
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I nvention Pure algae are actually in great demand,
especially in the field of aduacul ture i ndustry,
research |nst|tut|ons and schools. This is because

pur e m Stacka ;.. htk b ‘-’..n_.ﬂ,... ; :

pol yunsat ur at ed fatty aC|ds such as arachi doni c acid
(20: 4n-6), EPA (20:5n 15 5), DPA (22:5n-3) and DHA
(22:6n-3). Hence, mcroal gae are excell ence sources of

i nPielddlibventibr i ents i n human and ani mal heal t h.
Furthernore, it also enhances the fish colour within
the water habitats as well as being the live food for
fish and shrinmp larvae production. Besides, pure and

hi Ghe presehi tayemibn roatsae metkod b fyenamEen pheuligsegedum for
addi ti ves, pharmaceutical, neutraceutical and cosnetic
pr oftiedme f6h Dednet aguaduksurk aond siedge. Sid eiliyrenggedipg in turn can be
mai ntai ni ng pure mcroal gae isolates are difficult

beasd aea starteredfud iregaliex gwererdvek oém@r@éﬂge celrureyith pyre microalgae

For exanpl e, the use of organic

isolates to produce high quality microalgae.
Background of the Invention

Pure algae are actually in great demand, especially in the field of aquaculture industry, .
research institutions and schools. This is because pure microalgae have high contents of
important pélyunsannated fatty acids such as arachidonic acid (20:4n-6), EPA (20:5m-
5), DPA (22:5p-3) and DHA (22:6n-3). Hence, microalgae are excellence sources of
important nutrients in human and animal health. Furthermore, it also cuhances the fish
colour within the water habitats as well as being the live food for fish and shrimp larvae
production. Besides, pure and high quality microalgae are commonly used for feed

additives, pharmaceutical, neutraceutical and cosmetic products.

Due to the fact that obtaining and maintaining pure microalgae isolates are difficult
because it requires expertise and special equipment. For example, the use of organic

fertilizer for the production of microalgae results in contamination such as heavy
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fertilizer for the production of mcroalgae results in
contam nation such as heavy ~lI1l1l~~ 111
1111112112111211 ~~~~1 ~~I| 1111 *000002* WO-

2007/ 046685 PCT/ MY2006/ 000019 2 netals, antibiotics
and ot her harnful organisns. In addltlon the quality
of algae produced is |ow and vari abl e, depending on
the source of organic fertilizer. The use of chem ca
f &5d bdob/gREss such as urea or triple super phopphaiyoesnooo1s
woul d not provide all the essential ingredients such
as trace mnerals found in interstitial water. In
fact, a 5 conplete culture nedi umfor mcroal gae

wi dely used in | aboratories has to be nade up of 15
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cheap and easy way pure-al gae ¢
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nit rogen, ons, I CONn OXI des an 0
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cause serlous eut ropni ﬁ
S 4& an undern1ne 15 t he sustalnablllty of

ﬁ%ﬁ% gsed i ndustries including aquacul ture. On
the other hand organic matter from aquacul ture
practices enriched the bottom sedinent The
av a I|t f mﬁh nutr| nt s the.interstitial .
o i BB, pootpled o eI S4uFE ey it TS ot of nigh
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enriched sludge. Although those bottom sediment siudge is rich in phosphates,

nitrogen, carbons, silicon oxides and other micronutrients, untreated aquaculture sludge
is actually a source of pollution to the aquatic environment. Discharge of this enriched
sludge can cause serious eutrophication problems in public waters. This can undermine

15  the sustainability of all aquatic-based industries including aquaculture.

On the other hand, organic matter from aquaculture practices enriched the bottom
sediment. The availability of growth nutrients in the interstitial water extracted from the
sludge, such as nitrogen, phosphorus and other micronutrients can be used to produce
20  high quality microalgae. In fact, treatment or recycling of said sludge can be done by
extracting the interstitial water containing these nutrients. Discharge of said treated

sludge would minimize pollution in rivers and coastal areas.



20 high quality mcroalgae. In fact, treatrent or
recycling of said sludge can be done by extracting
the interstitial water containing these nutrients.

D scharge of said treated sludge would mnimze
-pollution in rivers and coastal areas. WO 2007/ 046685
PCTI MY2006/ 000019 3 Summary of Invention The present

i nvention provides a method for production of

M §oosd-@aescul ture medi um conprising the steaRsm2006/000019
obt ai ni ng pond sl udge from aquacul ture pond sedi nment

5 followed by extracting the interstitial water
through centrifugation or conpression, filtering and
sterilizing the extract and finally freeze-drying the
congﬁﬂﬁaﬂgglg%&&@gt to becone powder. The produced
culture ium can be used to start pure cultures with
m ni mal contam nation. 10 The mai n objective of said
invention is to provide a cheap and easy nethod to
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becau tainn mal nt al ni
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initi e pure gae cu e by a
pro%hﬂggcg&&%ngl Groal gae isolates into the di | ut ed
said culture mediumin desired concentration. Mass
culture of pure 20 mcroalgae is nmade easy with

m ni mal contam nation. M croal gae grown in the said

10 The main objective of said invention is to provide a cheap and easy method to produce

o

pure and high quality microalgae. This is because obtaining and maintaining pure
microalgae isolates are difficult, it requires expertise and special equipment. This
culture medium preparation steps are relatively easy and its production cost is much
cheaper than standard medium. The produced culture medium is made to powder form

15 for easy handling and storage.

Apart from that, the culture medium prepared according to the disclosed method can
initialize pure microalgae cvlture by adding the provided pure microalgae isolates into
the diluted said culture medium in desired concentration. Mass culture of pure
20  microalgae is made easy with minimal contamination. Microalgae grown in the said
culture medium contains higher levels of nutritional value comparing to those grown in

standard medium.



cul ture nmedium contains higher levels of nutritiona
val ue conparing to those grown in standard nedium WO
2007/ 046685 PCT/ MY2006/ 000019 4 Brief Description of
Figures Figure 1 a schematic flowchart of the
di scl osed nethod. 5 Detailed Description of |Invention
Present invention provides a nethod for preparing
cul ture nmedium from aquacul ture pond bottom sl udge
f agoGebhbdskdsng pure microal gae species. The  pcT/mMY2006/000019
nutrient-rich interstitial water (1W extracted from
aquacul ture pond bottom sedinents is collected and 10
under gone extraction followed by filtration and
sterilization to obtain a nutrient concentrated
&H&ﬁﬁ The n %r Lent concentrated extract is made to
15'€ze- dryi ng. Custom zed pure
ntcroalgae |solates is suppl enented to said
concentrated extract or powder to provide a mcroal gae
wth _initi aI|Z|r1 for al gagnacul turin
?°H§és Tﬁé}§¥%n égFgg%gk?nventﬂbn are )
|IIustrated as in 15 Flgure 1. First, the enriched
aquacul ture pond bottom sedi nent, or referred as pond

.Sl ud ereafter,. is |l ected either manual |y or
5\ k&ﬁgﬁﬁ%ﬁgﬁc[}p gu %flnve 688
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Ion punp. A kilogramof pond
sl udge can produce 500-1000 m of concentrated. liquid
extract depending on the 20 texture of the sedi nent.

Th t e
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Paénm%%grg/s u(c)ige f1<'>r culturing pure microalgae species. The nutrient-rich interstitial

water (IW) extracted from aquaculture pond bottom sediments is collected and
undergone extraction followed By filtration and sterilization to obtain a nutrient
concentrated extract. The nutrient concentrated extract is made to powder form by
freeze-drying. Customized pure microalgae isolates is supplemented to said
concentrated extract or powder to provide a microalgae growth initializing kit for

microalgae culturing purposes. The steps of disclosed invention are illustrated as in

Figure 1.

First, the enriched aquaculture pond bottom sediment, or referred as pond sludge
hereafter, is collected either manually or with the aid of a suction pump. A kilogram of
pond sludge can produce 500-1000 ml of concentratec liquid extract depending on the

texture of the sediment. The amount of pond sludge to be collected is depending on the

amount of extract required. -



5 The collected pond sludge is subjected to
extraction to obtain the pore water or interstitia
water (IW, referred as |liquid concentrate hereafter.
The sludge is undergone centrifugation (using a
centrifuge) at the speed of 6000 to 8000 rpmfor 20 to
40 mnutes. Centrifugation is undergone only once to
extract the pore water or IWfrom5 each | oadi ng of

poRg 260hddge 1 N the centrifuge container. PCT/MY2006/000019
‘Alternatively, the sludge can be undergone

conpression (using a conpressor) to sedi nent down the

sl udge l.eaving the said quugd concentrate which is
rich in mcronutrients. During the process, no other

addi tional chemical is added, 10 After t extra

pr ddescollected gond #pdey s SHUERTY i &¥Fa5HeY %?ngl?e%?r ed pg 118 ‘g&er o
clean container. Filtration is carried o t.hr ough
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menbrane filters. Said filtering step.] ilter
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step is best _done in a steriJe conditio Sai d
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chem cal .analysis to determne its nutrjent .conten :
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to sterilization through ultraviglet . (L | Laht :
(f éqe-wrz%wgc@m@#%mg‘ﬁlﬁ; 2 CYBFEYFE ¢ Berdm%“gy%w u#hg.&“ﬁ'xf leaving
light eradicates all . .those snaller .m croorganis

wh a4 OO BRITAS P oD FUT BTN HOgE L PrObes, no other
Sterilization by this nethod but not autoclaving is

t o 28Aig0Ral chgmpical FAddetk i ch nedia are mai ntai ned and 20

not destroyed by heat and pressure due to autocl ave.

The sterilized liquid extract is ready to use upon
dilution to desired concentyation degendkggigqiaggcommna_

Lhut4dtes e SEATHORPTONGST B HPECPF RIS dsFFs
Filtration is carried out through glass fiber filter followed by 0.45 and 0.22 pm

membrane filters. Said filtering step is to filter out the bacteria and other living
microorganisms. This step is best done in a sterile condition. Said filtered liquid
concentrate is then subjected to chemical analysis to determine its nutrient content.
15
Next, said analyzed liquid concentrate is subjected to sterilization through ultraviolet
(UV) light (far-UV range of 254 nm) exposure for 1-2 hours. UV light eradicates all
those smaller microorganisms which are not being filtered out previously. Sterilization
by this method but not autoclaving is to ensure all the enrich media are maintained and
20 not destroyed by heat and pressure due to autoclave. The sterilized liquid extract is

ready to use upon dilution to desired concentration depending on the nutrient content

determined previously.



WD 2007/ 046685 PCT/ MY2006/ 000019 6 Said sterile
liquid concentrate is transferred aseptically to ice
cube naker to formice cubes. Said |iquid
concentrated in ice cube formis then transferred in a
sterile plastic sheet and placed into the freeze
drier container. Said ice cube is freeze dried within
3 days in freeze drier at the tenperature of -40 to

- 590%00sksssacuum pressure of 130 5 150x103 mipefimyRbe /000019
nutrient rich powler obtained is ready to use after
freeze drying. Said nutrient rich powder is stored in
air tight containers at 20 t0630 C. Depending on the
determined nutrient content, 1 g of said nutrient rich
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Anpfl]ter (%a Bl lI C’qu;%%zal S%stlﬁﬁid Q)r].[}?r\é 'rr?eld*uﬁl 2 QtBred ugl{r R4k bbifles and

Anoc Or OpsI's sp raselms sp
Csc%ZZapfgg spp. Splrullna spp., and Pseudanabaena
0T} . . .
spp. I'n anot’her preferred enbodi nent, said

10
Moreover, the nutrient rich liquid concentrate or powder can be further processpd in the
form of a kn, a microalgae growth initiaiizing kit. The kit comprises the nutrient rich
liquid concentrate or powder and several types of customized microalgae isolates. Said
customized microalgae isolates can be mixed with the nutrient rich liquid concentrate
15 or powder and users can simply culture the customized microalgae by diluting said

mixture according to the instruction given. The abovementioned customized microalgae
are Chaetoceros spp., Skeletonema spp., Isochrysis spp., Amphora spp.. Cymbella spp,
Navicula spp., Chlorella spp., Nannochloropsis spp., Tetraselmis spp., Oscillatoria
spp. Spirulina spp., and Pseudanabaena spp. In another preferred embodiment, said
20  customized microalgae isolates can be provided as additional supplement without the
nutrient rich liquid concentrate or powder or vice versa. The disclosed kit is ready to be
used by anyone with or without expertise in culturing microalgae as the culturing step

can be easily followed according to the instruction enclosed with the kit.



20 custom zed microal gae isolates can be provided as
addi tional supplenent without the nutrient rich

l'i quid concentrate or powder or vice versa. The
disclosed kit is ready to be wused by anyone with or
wi t hout expertise in culturing mcroal gae as the
culturing step can be easily followed according to
the instruction enclosed with the kit. WO 2007/ 046685
PGS b¥70R64000019 7 Exanple 1 The cul ture mpdimv2006/000019
produced fromthe nutrient rich liquid concentrate or
powder is 5 rich in phosphorus, nitrogen, silica,
essential mnerals and mcromptrients that nmeet the
requi renent for healthy production of high quality

al gal species. Said culture nmedium above can be used
for mass culture of a pure species w thout

cont amnation. On the exposure of the plastic bags to
suﬁirgﬁg—or ot her light sources, pure algal cultures
will devel op profusely reachlng a plateau wwthin 7 to
10 days. Experinents showed that 10 mari ne al gae

e&g fr-, ?gg HJ%Iaql éﬂoé&c@&‘ 8&%9 h@&l%}nnch Gﬁﬁidl dol -kt oS Bowder is

nnochl oropsi s ocul ata (a

gg%cﬂ o8 TeLEase! Bl LELraAReLa. ANMicHubidhd Rk meet te

ure nedadium pro uced

fi t h t e medium
¢ oEnireR el ko R o e Rall Mot Btee Bhid i med

& ag? &S%OW u%p ¥ rrgalgsecultﬁ% yr ﬁn‘@ gpeéleg LAh&M contamination. On the

citrans an green al gae,

N
R G el

120develgpl» %xto LYy Nes2R WY o1 Ll Withi® ﬁetgrloaclagé%x’péhrg&ﬁv\%wed that

10  marine algae (Chaetoceros calcitrans (a diatom), Oscillatoria sp. (a blue-green alga)

and Nannochloropsis oculata (a green alga), Tetraselmis tetrathele, and Spirulina sp.)
cultured in said culture medium produced significantly higher density (p<0.05) and
culture rate than the standard culture medium (Conway). The graph below shows the
culture of a &atoﬁ, Chaetoceros calcitrans and green algae, Nannochloropsis oculata

15  in standard culture medium (Conway) and diluted interstitial water (DIW).
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100 d Q--A-diatomIn DIW 80 --green algae in DIW
X6020 7?40, rn r. 20 0 03456 7 89 10 Days
of culture WD 2007/ 046685 PCT/ My2006/ 000019 8 Exanple
2 Furt her bi oassays denonstrated that diluted al ga

cul ture nmediumwas the best medium for culturing pure
stocks of mcroalgae. Algae cultured in the said
culture nmedium 5 showed significantly higher
NUbizhd7@REs qual ity than those grown in standary2006/000019
(Conway) nedium For exanple, the cultured al gae
contain higher concentration of essential amno acids
and pol yunsaturated fatty acidgs (especially onega 3
and 6), conpared to those grown in standard Conway

”Edhyﬁi%g ch contai ns about 15 different chem cal s.

bel ow shows the fatty acid (g/l00g |IpIdS)

profile of a diatom Chaetoceros

10

15

Further bioassays demonstrated that diluted aigal culture medium was the best medium
for culturing pure stocks of microalgae. Algae cultured in the said culture medium
showed significantly higher nutritional quality than those grown in standard (Conway)

medium. For example, the cultured algae ccntain higher concentration of essential

amino acids and polyunsaturated fatty acids (especially omega 3 and 6), compared to

those grown in standard Conway medium which contains about 15 different chemicals.

The graph below shows the fatty acid (g/100g lipids) profile of a diatom, Chaetoceros
caléitrans in standard culture medium (Conway) and diluted interstitial water (DIW).
(EPA: eicosapentaenoic acid; DHA: docosahexaenoic acid; n3: omega 3; n6: omega 6;
PUFA: polyunsaturated fatty acids). The microalgae isolates are stored in dark bottles
at 2-6 °C and can last for minimum 6 months. Algal culture can be easily initiated by
diluting the liQuid extract or powder in transparent containers such as plastic bags or
bottles followed by inoculating algal cells provided. Said microalgae culture medium

can be used as snlid medium for growing microalgal stocks by adding agar into it.
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10 calcitrans in standard cul ture nedi um (Conway) and
diluted interstitial water (DOW. (EPA:

ei cosapent aenoi ¢ aci d; DHA: docosahexaenoi ¢ acid; n3:
onega 3; n6: onega 6; PUFA: polyunsaturated fatty
acids). The mcroal gae isolates are stored in dark
bottles at 2-6 C and can last for mninmum 6 nonths.

Al gal culture can be easily initiated by diluting the
| IWQghéh7Bskdsact or powder in transparent cont @chef006/000019
such as plastic bags or 15 bottles foll owed by

i nocul ating algal cells provided. Said m croal gae

cul ture nedium can be used asgsolid nmedium'for
grow ng mcroal gal stocks by adding agar into it. 80
a0 $rmdPatomin DIW60 - o Diatomin Conway 50 Z
40 =530 - cc 20 10 OEPA D HA n3 n6 P U FA WO
2007/ 046685 PCT/ My2006/ 000019 9 Exanple 3. The
filtered liquid extract is subjected to chenica

anamryes hﬁer&? h?ﬁ& &L cp?s §u§3ﬁg%{or %h%ﬂﬁ s%r% de‘EEﬁQikng flts nutrient

bel ow enlca arameters
sai gonfténlt.tﬁbﬁdbelow shows the chemical and physical parameters of said filtered

5  extract from shrimp ponds and Conway medium. Values are mean =+ standard deviation.

Parameters Interstitial water | Conway Conway +
from shrimp ponds Silica

Conductivity (mS/cm) 26.5-53.9 449 43.0

Salinity (ppt) 16.2-38.0 285 27.5

PH 79- 98 8.0 &b

Total ammonia-N (TAN) (mg/L) | 18.5-55.1 10.3£0.1 10.2 0.1

Nitrate (NO3-N) (mg/L) 0.1-12.1 <0.1 <0.01

Nitrite (NO2-N) (mg/L) <0.1-3.0 0.2+0.1 02£<0.1

Phosphate-P (PO4.P) (mg/L) 42-12.7 6.1=0.9 6.5%+1.5

[ “Reactive Silica (mg/L) 321-718 21.0+£05 | 36303
Total Nitrogen (TN) (mg/L) 30.4-1255 17.8+<0.1 ]20.6£<0.1
Total Phosphorus (TP) (mg/L) 8.1-46.5 109 +<0.1 10.6 =< 0.1
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5 extract fromshrinp ponds and Conway nedi um Val ues
are mean t standard devi ation. Paranmeters Interstitial
wat er Conway Conway + from shrinp ponds Silica
Conductivity (mS/cm 26.5-53.9 44.9 43.0 Salinity
(ppt) 16.2-38.0 28.5 27.5 PH 7.9 - 9.8 8.0 8.0 Total
ammoni a-N (TAN) (ng/L) 18.5-55.1 10.3 + 0.1 10.2 0.1
Nitrate (NO3-N) (ng/L) 0.1-12.1 < 0.1 < 0.01 Nitrite
(NYE 200 0deb®/ L) <0.1 - 3.0 0.2 0.1 0.2 < 0. PcT/MY2006/000019
Phosphate-P (P04-P) (ng/L) 4.2-12.7 6.1 0.9 6.5 1.5
Reactive Silica (ng/L) 32.1 - 71.8 21.0 0.5 36.3 0.3
Total Nitrogen (TN) (ng/L) 3Qp4 - 125.5 17.8 < 0.1
20.6 < 0.1 Total Phosphorus (TP) (nmg/L) 8.1-46.5
C%? .+< 0.1 10.6 +< 0.1 WD 2007/ 046685

W3006/ 000019 10 G ains 1. A nethod for
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i nter st tom said coll ected sl udge to
obt ai n éﬂeg%{?g{o‘?*slg ¢oncentrate; c) filtering said

ext ract l?)d tk'agﬁlllod ];h%olgfé{‘asg%il %a%er ﬁjam %%ﬁec%ﬁ&ﬁ]& HH&CU ! GRB the

cont ent O sal o ered |iquid concentrate
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liquid concentrate;
¢) filtering said extracted liquid concentrate;
d) assessing nutritional content of said filtered liquid concentrate;
) sterilizing said filtered liquid concentrate; and
f) concentrating said sterile liquid concentrate to obtain the nutrient rich

powder.

2. A method as claimed in claim 1, wherein said extracting the interstitial water is

done by centrifugation or compression.

3. A method as claimed in claims 1 and 2, wherein said extraction is performed at

the speed of 6000 to 8000 rpm for 20 to 40 minutes.

4. A method as claimed in claim 1, wherein said filtering of said extracted liquid

concentrate is glass fiber filtration and membrane filtration.

5. A method as claimed in claims 1 and 4, wherein said membrane filtration is done

under the pore size of 0.22 and 0.45 pm.



e) sterilizing said filtered Iiquid concentrate; and
f) concentrating said sterile liquid concentrate to
obtain the nutrient rich 10 powder. 2. A nethod as
claimed in claim1, wherein said extracting the
interstitial water is done by centrifugation or
conpression. 15 3. A nethod as clained in clains |I and
2, wherein said extraction is perforned at t'--~e
SP96900964688200 to 8000 rpmfor 20 to 40 m nut @gr/My2008/000019
method as clained in claim1, wherein said filtering
of said extracted liquid concentrate is glass fiber
filtration and nenbrane filtration. 20 5. A nethod as
claimed in clains 1 and 4, wherein said nenbrane
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nethod as claiped in ilizing
oF o) oo Betpisthea HALiah PG i O £°5§ el o
interstitial water to UV light for 1-2 hours.

met hod as cIained in claiml, wherein said

concentr at idsterile lLiquid 5 concentrate
furt Hef* B {%‘f@‘%ﬂﬁé lagy Ljeheggin %‘A ?%F‘?ﬁtrﬁ%ngo?iﬂ spig gteple Gigpid
said sterile I| i d concentrate; b) freeze-drying of

sai d i COPFRIRE ‘iﬁ’ﬂpﬁf‘mﬁf@eétﬁfsaq n the nutrient rich
powder . god ag inclaim7, wherein the
freef% BF?P%&FH% oo e ﬂﬁﬂ%qu eoncq¥eeeper at ur e of - 40

- ngd v pr r f 1 150x
to %)5 ﬁcéege-gwmg%%l sarg ice gsffc’elélzeedn%r too t%.m Q nutr:'ll'e(:)n% ng{)powder.

8. A method as claimed in claim 7, wherein the freeze drying is done under the

temperature of -40 to -55 °C and vacuum pressure of 130-150x10° mbar.

9. A method as claimed in claims 7 and 8, wherein all steps of said methods are

conducted under sterile condition.

10. A liquid concentrate or nutrient rich powder produced from any of the

preceding claims.

11. Use of the liquid concentrate or nutrient rich powder as claimed in claim 10 in

the method for producing microalgae culture medium.

12. A method for producing microalgae culture medium by mixing lg of said

nutrient rich powder, as claimed in claim 10, to 5 to 10 liters of water.



9. Anethod as clainmed in clains 7 and 8, wherein al
steps of said nethods are conducted under sterile
condition. 15 10. A liquid concentrate or nutrient
rich powder produced fromany of the preceding
claims. 11. Use of the liquid concentrate or nutrient
rich powder as clained in claim10 in the nethod for
produci ng mcroal gae culture nedium 20 12. A nethod

f Qo Plo96egesng m croal gae cul ture nedi um by megT/my 2006000019
of said nutrient rich powder, as clained in claim 10,
to 5to 10 liters of water. WO 2007/ 046685

PCT/ MY2006/ 000019 12 13. A kpt to initialize

m croal gae growth conprising: a) nutrient rich liquid

concaat gk, SRR cEhachbARY | N ol ai m 11, and

at "l'east one ty n1croa|gae Isolates is

suppl St ﬁcjg, m&h&n@é& 5ddP ool Bs clhib@¥ iklaim 11, and

conce trate or 14. A'kit as clainmed in claim

14 Vg?e% aerot ergf%8@41&@%0!&8llﬁgu%ﬁleﬁ&ﬁemﬁtsﬁﬁ%ﬁﬁﬁm rich

I'sochrysi s spp. hor a
spp. , pula spp. , ChIoreIIa spp.
Nannocﬁ%%%g%gagﬁggbr etrasel m s spp., GCscillatoria

sSPP. Spirulina spp., and Pseudanabaena spp. 10

10

14. A kit as claimed in claim 14, wherein said microalgae isolates are Chaetoceros
spp. , Skeletonema spp., Isochrysis spp., Amphora spp., Cymbella spp, Navicula
spp., Chlorella spp., Nannochloropsis spp., Tetraselmis spp., Oscillatoria spp.

Spirulina spp., and Pseudanabaena spp.



