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Starter Kit for the Production of Pure and Hi gh
Quality Mcroalgae Field of Invention The present
WO pveideeh rel ates to a nethod used for preparB€CT/orY2046/000019
cul ture nmediumfor mcroal gae from mari ne aquacul ture
pond sludge. Said culture mediumin turn can be used
as a starter kit to initialize the growh of
m croal gae culture with puré microal gae isolates to
produce high quality mcroal gae. Background of the

| nveghi-Rp 16k i t%bq%da&ﬁ)@&ﬂmﬁielahdl Higt f@lhtd afiRchloae
especralty 1n efre aquacul ture 1 ndustry,
research institutions and schools. This is because
pure m croal gae have high contents of inportant
pal yunsaturated fatty acids such as arachi donic acid
Flfléolfxlﬂ" Y9PEpA (20:5n- 5), DPA (22:5n-3) and DHA
(22:6n-3). Hence, mcroal gae are excell ence sources of
i mportant nutrients in human and ani mal heal t h.
Furthernore, it also t ihances the fish colour within
THeh@esont Bivehidui teddtss asa westhodasset dongrephratidn vé chlood mestium for
fish and shrinp | arvae production. Besides, pure and

ml%foargtae Yadrh tarife Gy aduBae: ?drfd SOAEEOBhM diseek fediufeiedum can be
I ves, pharnaceutlc neutraceutical and cosnetic

usﬁ%g%% Sta?te: lgt‘?o LQuhifle tﬁé‘&%w&ﬁ‘ﬁf mfi?&Bé’i'oﬁu R8nR0dith pure microalgae

ai pure mcroafgae ateS are difficult

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 polyunsaturated fatty acids such as arachidonic acid (20:4n-6), EPA (20:5n-
5), DPA (22:5n-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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because it requires expertise and special equipnent.

For exanple, the use of organic fertilizer for the
w@e@doeteBdDN of m croal gae results in contan naPCONY0@00019

as heavynetal s, antibiotics and ot her harnful

organisns. In addition, the quality of al gae produced

is low and variabl e, dependi on the source of

organic fertilizer. The use of chem cal fertilizers

such as.urea or _triple syper phosphate would not ‘

IB‘F%{% datitioics pad «tlsg harmiul; orgraamenins addiian.ather gugligy of algas

mnerals found in interstitial water. In fact, a

reednsee ielosvindivasiatied Hepenfiog omi the salrgaef wigdeic\femiieer. The use of

| aboratories has to be made up of 15 different

chbeidat &dreilizekbysct ks iaasSEPlel @pet Fh&@lﬂiﬁl& GRowdd GBeBRvaddall the

easy way to start a pure algae culture. Bottom

SRAHAE Marf i agkiRGy! fakeenpRMS Qene riﬁ"ih‘éérsrtﬁi.lﬁﬁ iv%’aﬁe;r. In fact, a

| arge anmount of high quality organic natter

for fertilizers and.excrefor roduct s

bR b fredu i ot oligl sl Fhl B R OESE b g e ade up
22?' nt sl udge ii_ rich in phosphates, nitrogen,
0 entGhemicals. Shicidés septist etevaiop ashaan asheasy way to start a
untreated aquacul ture sludge is actually a source of
ppesl dlgas @dture t he aquatic environment. Discharge of
this enriched sludge can cause serious eutrophication
problenms in public waters. This can underm ne the
sustainability of all aquatic-based industries

Boh6hU & dighe R0 88U Ecﬁd%ﬂrur%botnaggghé}ﬁﬂ :}?ngg\éeéo{a%n %).xgount of high

matter from aquaculture practices e¥1 ttom
quality organic matter in the form of feed, fertilizers and excretory products resulting in

enriched sludge. Although those bottom sediment sludge 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 seriqus eutrophication problems in public waters. This can undermine

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 pro&uce
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.
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used to produce high quality mcroal gae. In fact,
treatnment or recycling of said sludge can be done by
extracting the interstitial ter containing these
nutrients. D scharge of said treated sludge woul d
inimze,pollytion in rivers and coastal areas.Summary
W?We?]ﬁf"é’ﬁ“m present invention provides a method
for production of mcroal gae cul ture nmedi um conpri sing
the steps of obtaining pond sludge from aquacul ture
pond sedi nent foll owed by extracting the interstitial
Tha tpegsenthinvergionqeovided & ngdtoddbr prodactiqar &&aicedrlgae culture medium
filtering and sterilizing the extract and finally

cbim@A@fg hhyi fpd b SRAIBRBL peHdE sRALE ACdmt 2 ASEIARE po di
poglcler.g The %;oduced cuf@t%re rsnadlgum cnz}m&l)e used I%Oéld sediment

r upes. W t.h. m ni contam nation. Th .
i B SR PR el o F R, SRR o Bfmgosion
nd easy net.hod to produce pure _and high quality

fieirg ali% st e eRERE 450 Shey Qﬁ?ﬁ%vg»sotﬂﬁﬁpmegrrﬁﬁer@tm to

pure mcroal gae isolates are difficult, it requires .
besop pavederahiee syvdufed cubgd padinm canhbesussdite gtaet prsel culres with

preparation steps are relatively easy and its
npmiothlicentaminztist. i s nuch cheaper than standard nmedi um

The produced culture nmediumis made to powder form
The main objective of said invention is to provide a cheap and easy method to produce
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

for easy handling and storage.

Apart from that, the culture medium prepared according to the disclosed method can
initialize pure microalgae culture by adding the provided pure microalgae isolates into
the diluted said culture medium in desired concentration. Mass culture of pure
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.



for easy handling and storage. Apart fromthat, the
cul ture nedi um prepared according to the disclosed
woreaoioebe8an i nitialize pure mcroal gae cul t ur ePGYMY2006/000019
addi ng the provided pure mcroal gae isolates into the
diluted said culture mediumin desired concentration.
Mass culture of pure mcroalgae is nade easy wth
m ni mal contam nation. M croal gae grown in the said
cul ture nedi um contains higher levels of nutritional
Brjefl Descriptipnof HigWes t hose grown in standard
medi um Bri ef Description of Figures Figure 1 a
schematic flow chart of the disclosed nethod. Detail ed
Description of Invention Present invention provides a
Figlkhod f of schérapas fleg-chbt bt disetbsedmietimn aquacul ture
pond bottom sludge for culturing pure mcroal gae
species. The nutrient-rich interstitial water (IW
extracted from aquacul ture pond bottom sedi nents is
col.l ect ed. and der gone extraction foll owed by
D‘Ftﬂlf‘féﬁf“ﬁ?&ﬁ’ﬁ‘o‘)ﬁf%ﬂg‘f%ati on to obtain a nutrient
concentrated extract. The nutrient concentrated
extract is nade to powder form by freeze-drying.

Custom zed pure mcroal gae isolates is supplenented to
Presind ic@ntempravided sewethadt fooprepevite culiare pnesiigeiram aquaculture
m croal gae growth initializing kit for N
pond bottom sludge for culturing pure microalgae species. The nutrient-rich interstitial

wn

water (IW) extracted from aquaculture pond bottom sediments is collected and
10  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 1is 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

15  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 concentrated liquid extract depending on the
20  texture of the sediment. The amount of pond sludge to be collected is depending on the

amount of extract required.
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m croal gae cul turing purposes. The steps of discl osed

invention are illustrated as in Figure 1. First, the
we@noo7okess aquacul ture pond bottom sedi ment, orPCEMARN@H00019

as pond sludge hereafter, is collected either manually

or with the aid of a suction punp. A kil ogram of pond

sl udge can produce 500-1000 i of concentrated |iquid

extract dependi ng on the texPure of the sedinent. The

amount of pond sludge to be collected is depending on
Théeodewadtpontl sindgearst subgaptadr el eXtractionl foeclhtenh Pengore water or

sludge is subjected to extraction to obtain the pore

i@ @tial Q¥atdr T W, Skferedlas Batigcoftiirate Iet@ufee Thasdige i thdergone
concentrate hereafter. The sludge is undergone

c%ﬁﬁﬁ{g?%&gg@ﬁsgn&gg@%% a{igcﬁ%béé!ﬂ%% 6860 LHR0BPEEE: /I 20 to 40

m nutes. Centrifugation

i.s undergone only once to extract th e t
TRBH AR B BROSBHIOTH LGS 17 KD BERYF Fiighs W/ som
contai ner. Alternatively, the sludge can be undergone
eachniprdisg iof popdisiudge i BSrASRBEYST JoRignge A BREVRlg T hadee can
sl udge leaving the said liquid concentrate which is .
be uafterponantanmassion ewing.a @umpmssohie sediowas sowndhoslhdge leaving
addi tional chemical is added. After the extraction

tH ARESGuid S @nirhte Witk HCio HieB it hAt@nisichis ADafigy thecproa@sa no other
clean container. Filtration is carried out through

a@&iﬁéﬁalfchgﬁfcalfiislaﬂgéd.fOl | oned by 0.45 and 0.22 mm

After the extraction process, said liquid concentrate is transferred to a clean container.
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.

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
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.
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menbrane filters. Said filtering step is to filter out
the bacteria and other |iving m croorgani sns. This

WwWGee@p/oi@shest done in a sterile condition. SaiBCT/MY2006/000019

filtered liquid concentrate is then subjected to

chem cal analysis to determne its nutrient content.

Next, said analyzed liquid cenecentrate IS subjected to
sterilization through ultraviolet (W) light (far-uv

range .of 254 nm exposure for 1-2 hours. UV |ight )
Seihalpils lisdich poncepiEats s %qlﬂf@Fedn?&?P%Qﬂ%ééﬁil%%u%f%@ﬁréP dorm ice
not being filtered out previously. Sterilization by )
ctibéss Saidtlqued bercenwatedint welcabé figrni & then émssfemedalnl a siggle plastic
enrich nmedia are maintai ned and not destroyed by heat

shéwd apd ehsed éntdlulee froezauirize kamained IBaid icerdube zeftedzeqiied within 3
extract is ready to use upon dilution to desired

dg?é"&eﬂéé'zétdrﬁp afjﬁﬁet@fﬁ?&%uﬂ@ of By PYLYs &«NGnE QLRI pressure of 130-
etermned previously. Said sterile |iquird concentrate

[ sansferyed aseptically to. ic f -
13l S TG Py PRAD P Bt Tup B B PRV RS B hfer Bk arvine
is then transferred in a sterjle plastic he&ﬁo nlg .
Sgidauiaent icd nomiier isebred it #is SRLIREIRREF at %if% c@- gRsading on
is freeze dried within 3 days in freeze drier at the
theedgiemaned putgént d@tany 1 59{G@damurietciahnppydes sar rashice 5 to 10

130- 150c | 03 nbar. The nutrient rich powder obtained

lites of €igaiy! dultuteSRedift Suid figee zeltaieyhdtjum Sabtdreduh bireight bottles and
rich powder is stored in air tight containers at 20 to
s%@e%@é Rependi ng on the determ ned nutrient content, 1

g of said nutrient rich powder can produce 5 to 10

Moreover, the nutrient rich liquid concentrate or powder can be further proces;ed in the
form of a kit, a microalgae growth initializing 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
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
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.
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liter of liquid culture media. Said liquid culture

mediumis stored in air tight bottles and store at 2-6
w@200Moses8ver, the nutrient rich |iquid concentPEL/BIY2006/000019

powder can be further processed in the formof a kit,

a mcroalgae growth initializing kit. The kit

conprises the nutrient rich kiquid concentrate or

powder and several types of custoni zed m croal gae

i sol ates. Said custom zed m croal gae isol ates can be

mxed wwth the nutrient rich |iquid concentrate or

powder and users can sinply culture the custom zed
Emempleal gae by diluting said mixture according to the

instruction given. The abovenenti oned custom zed

m croal gae are Chaetoceros spp., Skel etonema spp.

| sochtysis spp., Anphora spp., Cynbella spp, Naviciila

@9 Qulturg‘rhgd’ﬁlnl 0311%‘%(1 ﬁ&ﬁﬂﬁ@ﬁﬁﬂrﬁﬁ@ﬁ@h $igBidPeoncentrate or powder is

etraselms sp Gscillatoria spp. Spirulina spp.
anabaena s t t meet th
e MR ﬁéﬁ%a%%%%%ﬁ%%%smz St et the

provi ded_as additi naJ suppl.ement out . th i ent
R GF B GHCRA0R R g0 ALY Blge) SRegieger ] Sup§ Hhedium
di sclosed kit is ready to be used by anéone mnth or
abdvehct beengsdrior swass aulgur tofirei piye wpediesamviheutaeoniaggination. On the
culturing step can be easily followed accordlng to the
ekpsstifeust the gbl&ﬂe lbagsetd stitighttdreothdrtlidhx aogptes, pukhagal cultures will
cul ture medi um produced fromthe nutrient rich liquid
dEQIGE RISy acRRWILhlateiu within 7 to 10 days. Experiments showed that
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 diatom, Chaetoceros calcitrans and green algae, Nannochloropsis oculata

in standard culture medium (Conway) and diluted interstitial water (DIW).

140

—e—diatom in Conwa
120 v

-m—green algae in Conway
100

—— diatom in DIW
80
—e—green aigae in DIW
60

JRRE SSNNES TN, S R |

40 4

20 -

Density (x 108 cells/mi)

Days of culture
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rich in phosphorus, nitrogen, silica, essentia
m nerals and mcronutrients that neet the requirenent

wo oro7/0e@Bs hy production of high quality al gal BQEESIY2806/000019

Sai d cul ture nedi um above can be used for mass culture
of a pure species wthout contam nation. On the
exposure of the plastic bags ¢ o sunlight or other

| i ght sources, pure algal cultures will devel op

rofusely reaching a plateau within 7 to 10 days.
é%ﬁ%ﬁgzents showed that marine al gae (Chaetoceros
calcitrans (a diaton), Oscillatoria sp. (a blue-green
al ga) and Nannochl oropsi s oculata (a green al ga),
Tetraselms tetrathele, and Spirulina sp.) cultured in

Hmihelr biohdsaysedamaaistrated tiod diledd aightidlheaiedionhivgh ée best medium
density (p<0.05) and culture rate than the standard

ferl l:ﬁlﬁ[rﬁlg“?ﬂ'g %&(%P’&ﬁié}oal%afée 2952P0IRel O #ROWEH tthBure medium

cul ture di atom Chaetoceros cal citrans and green
TR R AL e R g o

so% cul ture Ie2Frther S

TRRe F PR et heary aaeacn@m | Bigher Gapsearetien of resential
best nmedi um for culturlng pure stocks of m croal gae
apligmecién redipelyunsaturied daitdadds taspesiatydomegashond ). compared to
significantly higher nutritional quality than those

tigrse wrowminsstada JofvEormedipmmveltich tontiias aleow@npldéfereftechemicals.
cul tured al gae contain higher concentration of

TS R4Ph Biow shows the fatty acid (8/100g lipids) profile of a diatom, Chaetoceros
calcitrans 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.

80 -
70 -
60 -
50 -
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am no acids and pol yunsaturated fatty acids

(especially onega 3 and 6),

conpared to those grown in

WG t@ndards Conway nedi um whi ch cont ai ns about 1BCT/MY2006/000019

different chem cal s.

The graph bel ow shows the fatty

acid (g/10Qg lipids) profile of a diatom Chaetoceros

calcitrans in standard cul tur
diluted interstitial water (

W. (EPA:

gicoiagentaenoic aci d; DHA: docosahexaenoi c aci d;

€3: né6:
aci ds).
bottles at 2-6 0C and can | ast for
Al gal

onega 6; PUFA: pol yunsaturated fatty
The m croal gae isolates are stored in dark

m ni mum 6 nont hs.
culture can be easily initiated by diluting the

medi um ( Conway) and

n3:

Thegfilteteé Xiquad bxtodct povaigectédntd clansip4lr gialyskoot ddté@iise its nutrient

such as plastic bags or

donret! PEHIO et ahowlths cﬁérﬁféhﬂsﬁd pRich]
culture nedium can be used as solid ned

bottles foll owed by
r%e&éxﬁ@tle{%agf said filtered

5 SR SRR o 0 AL 0B,80BE A b fin

subjected to chem cal
nutrient content.

anal ysis to determ ne its
Tabl e bel ow shows t he chem cal
xtract from

and

physical parameters of said filtered e

megersonds and Conway| Imgetistitial Vavates | Qloewagan | Conway +

standard deviation.Caijns 1. A nmethod for productj on

of mcroal gae cul ture nedonishePhoedng t he steps| Siflica

a) collecting of sludgse;

Conductivity (mS/cm) 26.5-53.9 449 43.0
Salinity (ppt) 16.2 -38.0 28.5 27.5

PH 79- 9.8 8.0 8.0

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 (NO,-N) (mg/L) <0.1-3.0 0.2+0.1 0.2+£<0.1
Phosphate-P (PO4.P) (mg/L) 42-12.7 6.1+0.9 6.5%1.5

| "Keactive Silica (mg/L) 32.1-71.8 21.0+0.5 363+023

Total Nitrogen (TN) (mg/L) 304 -125.5 178 +<0.1 |20.6£<0.1
Total Phosphorus (TP) (mg/L) 8.1-46.5 10.9 £<0.1 10.6 £< 0.1
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b) extracting the interstitial water from said
coll ected sludge to obtain the |iquid concentrate; c)

wo 2dovmudenyy sai d extracted |iquid concentrate; PBOT/MY2006/000019

assessing nutritional content of said filtered liquid
concentrate; e) sterilizing said filtered liquid
concentrate; and f) concentrngting said sterile |iquid
concentrate to obtain the nutrient rich powder. 2. A
thod as clainmed in claim1, wherein said extracting
Claims |nterst|t|al mater i s done by centrifugation or
conpreSS|on nmethod as clainmed in clains_ 1 and 2,

wHe Peathed ifer m@w@ﬂ obAiGrealges PmARRediun ¢snpriRgthe steps of:
6000 to 8000 rpmfor 20 to 40 m nutes. 4. A nmethod as

cl ai @edollectmpaif siudige;wherein said filtering of said
extracted |iquid concentrate is glass fiber filtration

and meréhﬁa&ﬁwf {Het fakdtBiRl watd- frdnBideellésted sRidEBdo | dbtain the
clains 1 and 4 wherein said nmenbrane filtration is

done un size of 0.22 and 0.45 Mm 6. A
nmet hod@g[d{olgserR e|en claiml1l, wherein said sterilizing

of s filtered |i concentrate is exposing said
"n efs ditriag Sifesredt! SiEPGREEER 1 5 hours

d) assessing nuiritional content of said filtered liquid concentrate;

e) 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.
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7. A nethod as clained in claim1l1, wherein said
concentrating of said sterile liquid concentrate

WO oovloegssTonpri sing the steps of: a) form ng OPCT/83E2006/000019

fromsaid sterile liquid concentrate; b) freeze-drying
of said ice in freeze drier to obtain the nutrient
rich powder. 8. A nethod as Ylained in claim?7,
wherein the freeze drying i§ done under the
tenperature of -40 to -55 OC and vacuum pressure of
180A1Bethed @8 clasmed 19 clain e thstein said| séritizeng of sicdifiltered liquid
and 8, wherein all steps of said nethods are conducted
undegonsértratd i8 egpodiid JabhintelQitiaAwlated|to U VCIogE €6t I-2 heurer
nutrient rich powlder produced from any of the
preceding clains. 11. Use of the liquid concentrate or
nutrient rich powder as clained in claim10 in the

t had oducd .ng,m croal gae cylture nedium .12. .A. .
i Aot =EHBTE ARt SHeRSE olicbicBuniy ey ferf tquia
m Xin Ig of _said nutrient rich powder, as clained in
cl aiSPPqERUag PPOmPISINEE R StePs at er . 13. A kit to
initialize mcroalgae growh conprising: a) nutrient
r ) Hotmpiggiod icg drrue Aaid stealedimlfid rorpemidae; as cl ai med in
claim1l, and b) at |east one type of m croal gae
| Bplfeees diyingofyaldire it fee2eidiier fadtdain tie mefiéntirichpowder.

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.
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liquid concentrate or powder. 14. A kit as clained in
claim 14, wherein said mcroal gae isolates are

WChaeneses os spp. , Skel etonema spp., |sochrysPET/31{2006/000019
Amphora spp., Cynbellq spp. Navicula spp., Chlorella
spp., Nannochl oropsis spp., Tetraselm s spp.,
Gscillatoria spp. Spirulinajgpp., and Pseudanabaena
spp.

13. A kit to initialize microalgae growth comprising:
a) nutrient rich liquid concentrate and/or powder as claimed in claim 11, and
b) at least one type of microalgae isolates is supplemented with said nutrient rich

liquid concentrate or powder.

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

Spirulina spp., and Pseudanabaena spp.



