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*166166* 1 Starter Kit for the Production of Pure and
H gh Quality Mcroalgae Field of Invention.— 5 The —

"~ present invention relates to a nmethod used f I il
preparation of culture nmediumfor nicroalgagmmmMMMNMWWM‘
mar i ne aquacul ture pond sludge. Said cul ture nedi.wgdn
turn can be wused as a starter kit to initialize the
growt h of m croal gae culturéd with pure m croal gae
i sol ates to produce high quality mcroal gae. 10
Bac ksyapten Kidfort the Prodectidnosf Baneand|High Qualits Micxealgag
great demand, especially in the field of aquacul ture
industry, research institutions and schools. This is
because pure m croal gae have hi gh contents of
N . Qol yunsaturated fatty acids such as

Iﬁ%?ﬁ%%ﬁ‘okpg acid (20:4n-6), EPA (20:5n 15 5), DPA
(22:5n-3) and DHA (22:6n-3). Hence, mcroal gae are
excel | ence sources of inportant nutrients in human

and ani mal health. Furthernore, it al so.enhances_the:.
Theipsesentcisvetioneldisniot th & eg, for preparatian \‘Rg F{l:lg.gg medium for

being the live food for fish and shri | arvae .
miproalige fiioon maBee iageasultpuer pondridndge g Baig sal ey mERINTOLE Yepcan be
are comonly used for feed additives, pharnmaceutical,
ushiEakt 4 @sestiicsl inantize den@bivth pf mituetlgae QOBUWithurh@icroalgae
fact that obtai ning and mai ntaining pure mcroal gae

isoﬁaﬁ%'tgg?@dlﬁé glgjll dialiguhicrodigeause it requires expertise

an ecl al equi pnment. For exanple, the use of organic

n

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 micr_oalgae are commonly used for feed

additives, pharmaceutical, neutraceutical and cosmetic products.

Due to the fact that obtaining and meaintaining 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 nati on such as heavy
11100111 rrorrorror1010iti1ll *cooooz* netals,

anti biotics and other harnful organisns. In addition,
the quality of algae produced is |ow and vari abl e,

dependi ng on the source of organic fertilizer. The use
of chemcal fertilizers such as urea or triple super

phosphate woul d not provide all the essenti al
mictaty; enitibivtiss suahods: b ] s .found. i n . _
interstitial water. In a{:t%%éagfsglsb ?Tpal%gglé’ncdﬁ Gglity of algae
o8l 13 TR0 2173 wi del sed in | aboratories has
pt o be made upg&g%l%?g%?n’rdf%%’nﬁeéﬂ@ﬁ? @A Prganirrfgrilizer. iThe use of
a cheap and easy way to start a

i al. 1o devel
"h%mwf%r%z‘grg&fl? Vr%%?lp@éoftrtt&ﬁi@s@@i&mmsphatomz@qdmu Iptatide all the

pure al'gag
opds. general ly receives |arge anount of high 10
es%ﬁg‘%i F&rﬁf@gﬁis}e"c%ﬂé&cei minekads ffoumd od iheeeitial water. In fact, a
cofe tilizers and excretory products resulting in
BRI HE s mediyen fiminoalghe thiose ubatih B3 AEHERRL §TUI98ie up
is rich in phosphates, nitrogen, carbons, silicon
aculture

of bk fifsseri cblernichiBr ThisGt RridientigNG S u ,
sludge is actually a source of e\éégﬁ E?ﬁ%aﬁdatngoeﬁ%way?o start a

puragigat icolteadyvi ronnment . Di scharge of this enriched
sl udge can cause serious eutrophication problens in

public waters. This can underm ne 15 the

sustainability of all aquatic-based industries
On the other hand, organic

1 ncl udi n uacul ture.
Botiol ts‘g%”fegbﬁﬁ%&a&ae%ﬂuitmeepmdacgdncmﬂyenmmmmgmmm @M high
edinment. The availability of growth nutrients in the
quaslty0agady mageT indhe formdf et esitimz@mmcr&wqﬂsdu&%guaﬁg in

e

nitrogen, phosphorus and other mcronutrieénts can
ennghed dsluagepr ddthowgt? Bhdsk ghotaual deiyn it QR IRE richNif @gtg §P hates
n 2

_ treatment or recycling of said sludge can b€ do
nitrogen, carbons, silicon oxides and other micronutrients, untreated aquaculture sludge
t=-]
1s actually a source of pollution to the aquatic environment. Discharge of this enriched

. . . L
sludge can cause serious 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 gvailability of growth nutrients in the interstitial water extracted from the
sludge, such as nitrogen, phosphorus and other micronutrients can be used to produce
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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extracting the interstitial water containing these
nutrients. Discharge of said treated sludge would
mnimze pollution in rivers and coastal areas. 3
"Summary of Invention The present invention provides a
met hod for production of mcroal gae cul ture nmedi um
conprising the steps of obtaining pond sludge from
aquacul ture pond sedinment 53followed by extracting
the interstitial water through centrifugation or
SuimRAE§BIntibh! t €ering and sterilizing the extract and
finally freeze-drying the concentrate extract to
become powder. The produced cul ture nedi um can be used
to start pure cultures with mniml contam nation. 10

in ohjective of said jnvention is to provide a
T B, oG bR & bt R edctgni of misdomgdgtuttare medium

lﬂgal_i ty mcroal gae. This is because obtaining and
COMBIRG | RF nfeRucE obitiningaberte sludgt affers aquacdinfré i pasdt sediment
it requires expertise and special equipnment. This

fol]@medybxe enEaiting theepaarstitiab wasdreisough ecengb @At Yr €&ression,
and its production cost is nuch cheaper than standard

filterireh atd stdHBzing kI 6LehcE hd ﬁhﬂ%ﬁ%i&%@gr@%g?%&ngﬁn‘%‘iﬁmt to

form 15 for easy handling ard sto

becbR@tpowWdde i LB LB red.according to th :
di scl osed rret%og can Iﬁd}r’ﬁ I?Ig% | zcé“npbﬁr%’e%g%ﬁ |pé15eec1ﬁtures with
ndi ng the provided pure mcroal gae

min?rHth @antﬁ . . : .
|solca§1es |¥12r11t O the diluted said culture nediumin
desired concentration. Mass culture of pure 20

m croal gae is made easy with mninmal contani nation.
M croal gae grown in the said culture nmedium contains
Thetingn ebiacayePEsad imviention isonarowdd aiehazprapd casygmediot ho g duce

grown in ] _ _
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.
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standard nmedium 4 Brief Description of Figures

Figure 1 a schematic flowchart of the disclosed

nmethod. 5 Detailed Description of Invention Present

i nvention provides a nethod for preparing culture

medi um from aquacul ture pond bottom sl udge for

culturing pure mcroal gae species. The nutrient-rich

interstitial water (1W ex#racted from aquacul ture

pond bottom sedinents is collected and 10 under gone

i : d by filtration and sterilization to

Br%ﬁ?jae?ﬁ‘g%ﬁr%u({ﬂlggftl@ concentrated extract. The nutrient

concentrated extract is nmade to powder form by

freeze-drying. Custom zed pure microal gae isolates is
. sup Ienent%F tqQ said_ concentrated extract or powder
Figugs Igr ovi #&chamatie tenteue o teadisclossimnethedi ng kit for

m croal gae cul turing purposes. The steps of disclosed

invention are illustrated as in 15 Figure 1. First,

the enriched aquacul ture pond bottom sedi nent, or

Detailt @ Desctiptionpafi lGivehtisipe hereafter, is collected
either manually or with the aid of a suction punp. A

kil ogram of pond sl udge can produce 500-1000 m of
concentrated |liquid extract depending on the 20

el RSl 7 YL, RO e e
pongigﬁé‘%te q(iilbdtggliBrT g\ﬁp%%:gl }fu%eter%ggsgg%as?pggi%g?I‘Irilesnﬁc’u%nglt-er?c ei%tetrs%tial
water (IW) exwacted 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 powdef 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 m! of concentrated 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. -



10

15

20

interstitial 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
i s undergone only once to extract the pore water or 1W
from5 each | oading of pond sludge in the centrifuge
container. Alternatively, theg sludge can be undergone

conpression (using a conpressor) to sedi nent down the
uid concentrate which is

avi_ng he.sai.d |i _

T?llle gﬁ%%lg%tg ioF nf}{“ﬁgreehst §1?bJTi5"’rqqﬁ?; SXRACLHNo e §8taim $ieo pergy Water or

.addi.tional chem cal is_added. 10 After the extraction

el vater {TV) refrined 26 HAwidrvoneangratesheraadins e rsbuige ¢s wndergone
clean container. Filtration is carried out through

Y 1gatiarb Eusifg htasntrifagd) catettle yedd 45 6600 t6.8280 Fbm for 20 to 40
menbrane filters. Said filtering step is to filter out

mirtueesb Seheifigatiands ahbl@fold YR Bnedkd EOPIH AN %&5 wald¥ & TW from
step is best done in a sterile condition. Said

eath léRHERof hEHH Qudé‘eoﬁctﬁé‘tcEf?&i?uJescogiﬁmr.sﬂﬂéﬁ?ﬁ\geg%:tg?] sludge can

cheni cal analysis to determ e its nutrién

S e R T M,

ecte eri

254 nnm) exposure for 1-2 hours.

o A AR ENGE 2, 2500, Sxpoeur e Tor L2 hours,

ich are not being filtered out previously.

wh, . not
addifignalichemigabis addgd.t hi s met hod but not autocl aving is
to ensure all the enrich 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

Afgdt thel dx@actieh SR%EIEhiE ARGRNMhBLIHAR gﬁ%ﬁﬁ?@h@@ 198 3§ container.

nutrient content determ ned previously.
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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Said sterile liquid concentrate is transferred
aseptically to ice cube maker to formice cubes.
liquid concentrated in ice cube formis then

Sai d

~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 -55 C &nd vacuum pressure of 130

5 150x 103 nbar. The nutrient rich powder obtained is

Seriogtile QiguREcaHckRratd IERZR A NpticaBd 1] 1ML THeCRhK ! i
powder isq stored in air tlf%f]e%ﬁ %g%ttmzﬁﬁ é?é%%ﬁﬂfgrﬂ%‘%griél}om ce
Ghes! ' determ ned nutrient content, 1. ,

“of s[,)ggg Wﬁh{b?? ent H‘H*%hmp%ﬁ&gb © goé'ﬂ" ﬁr%ﬁl‘b gém%erf o2 sterift plastic
liter,of liquid culture nmedia. Said |iquid culture .

st easc 3 B Horetioriet Fopnpo beiceise anbr isoheswe caied withn 3
2-6 C. 10 Moreover, the nutrient rich liquid

dRysrie divezataerort thevrreperatare dfe-40upt-A5r° Cormicessen prassiteeof 130-
forn%(of a kit, a mcroalgae growth initializing kit.

15(0ré 0k mbax difer mgsenttid pustder @btaifddcid rehdyotdl ghe after freeze drying.
concentrate or powder and several types of custom zed

Sditl atvi@hOdeh pSAERE StoredahGir 318 LORLERE 4128/t930%2€ Depending on
I solates can be m xed wth the nutrient rich |IQUI8 e

th€ QBERMhEAhBrikn: © & : simply cul ture

the custom ze m&g?%\é/\tllﬁg’a%ﬁ%sd glﬁﬁf E§§H§8nggr %ﬂ!&qrﬁij‘éce 5 0 10
The abpvenenti oned

LR e L R UL
Skﬁkg%g ema spp., lsochrysis spp., Anphora spp.

st 3Pl & spp, Navicula spp., Chlorella spp.
Nannochl oropsi s spp., Tetraselm s spp., Oscillatoria
spp. Spirulina spp., and Pseudanabaena spp. |n another
preferred enbodi nent, said 20 custom zed m croal gae

Morswleatths no@enicipliQuid desteatata @ pbivasiedanPe FHEF G cessed in the
W thout the nutrient rich [iquid concentrate or :
forBONULKit 04 mibr@BIghE 'gBwth TRRiaflkBE @S Ghe Hiif cdnfpiee e LArib& 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.



wn

10

15

20

used by anyone wth or w thout expertise in culturing
m croal gae as the culturing step can be easily
foll owed according to the instruction enclosed wth
the kit.. 7 Exanple 1 The cul ture medi um produced from
the nutrient rich liquid concentrate or powder is 5
rich in phosphorus, nitrogen, silica, essentia
mnerals and mcronutrients7that neet the requirenent
for healthy production of high quality al gal species.
Sai d cul ture nedium above can be used for mass
culture of a pure species w thout contam nation. On
the, exposure of the plastic bags to sunlight or other
Eﬁﬁ%ﬁ&lsources, pure algal cultures will devel op
profusely reaching a plateau wthin 7 to 10 days.
Experi nents showed that 10 nari ne al gae (Chaetoceros
calcitrans (a diatom, Gscillatoria sp. (a blue-green )
Thalcgire madiuiapmduteddrapshes notighttieh (iquigh eensentrajeor powder is
Tetraselms tetrathele, and Spirulina sp.) cultured
rich Tn PB6PhEMk ] MErEodte ehiliva iseaelicatheril gad mtanhhtylehs give meet the
density (p<0.05§ and culture rate than the standard
reqc%x thll‘lléﬁtefog?lgélﬂg’? SEREMBY Jof hTQle%&‘ii%p RicRELRMshoME chltre medium
ulture of a di

atom aetoceros calcitrans and green

| ., Nan hl | j :
et i hed e Ry LA ot ek PrghaRe Btpaion On the
exggq?!:goc}fvég %la%‘g% bgésattoosm ight%?%\{fg lig}11f2 gou_rfze_s, o ggl fires will

develop profusely reaching a plateau 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 diatorﬁ, Chaetoceros calcitrans and green algae, Nannochloropsis oculata

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

140 -I

; —e—diatom in Conwa
120 - Y

-m—green algas In Corway
100 -

I

i -k~ dlatom in DIW

80 -
I —e—grean algae In DIW

60 <

a0 -

20 -

Density (x 10° cells/ml)

o

Days of culture
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| -A--diatomin DW 80 -.- green algae in DOW 60 20
>40 =C20- Q0034567 89 10 Days of culture 8
Exanpl e 2 Further bioassays denonstrated that diluted
al gal culture nediumwas the best nedium for '
culturing pure stocks of mcroal gae. Algae cultured in
the said culture nedium 5 showed significantly higher
nutritional quality than thos grown in standard
(Conway) nedium For exanple, the cultured al gae

Bxenipdd 1 hi gher concentration of essential amno acids
and pol yunsaturated fatty acids (especially onega 3
and 6), conpared to those grown in standard Conway

nmedi um whi ch contai ns about 15 different chem cal s.
acid (g/1008 I|i pids)

r.aph bel ow sh the fatt
F gﬁ%?rigql%%fﬁyséfeﬁoﬁf‘%ﬁf\ﬂg@%g%%i?%%l cpifursameditimayias tha best medium
fst %E&grd cul ture nmedi um (Conway) and dil uted
q PE AU StRske P! mpFmplgac.(£hpae calturdapetht aeiotwture medium
aci d; DHA: docosahexaenoi c acid; n3: onega 3; n6: :
swgymﬁcanﬂy higher nutritional quality than those grown in standard (Conway)

medium. For example, the cultured algae ccntain higher concentration of esséntial
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 (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; né: 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 Iicjuid 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 -
40 -
30 -
20 -
10 -

B Diatom in DIvw
Diatom in Conway

Fatty acid (g/100g

EPA DHA n3 ne PUFA



PUFA: pol yunsaturated fatty acids).
i sol ates are stored in dark bottles

| ast for

m ni num 6 nont hs.

Al gal

The m croal gae
at 2-6 C and can
culture can be easily

initiated by diluting the liquid extract or powder in
transparent containers such as plastic bags or

bottles foll owed by inocul ating al gal
Said microal gae culture medium can be used as s'iiid

medi um for growi ng m croal gal
(r) Diatomin DIW60 -
30 dlI

Exbmpiet3 80 bn 70 -
i n Conway

h.-A 50 20 40 cl

20

10 LZ

cell's provided.

stocks by addi ng agar
O D atom

EPA D HA N3 n6 PUFA9 Exanple 3 The filtered liquid

extract

gﬁé &4} '&e%i%é

em ca

nut ri.ent

is subjected to chem cal

.. content.

anal ysi s.
Tabl e bel ow shows the

8ftdia Sulysriadde chemisel amalysis itd deteadineSits nutrient

fromshrinp ponds and Conway medi um Val ues

to

extrac
%%e%iﬁble AP et ™ etk ahirwival Rad aplesienls phratretess iofi sald filtered

wat er Conway Conway +

fromshrinp ponds Silica

S opmeuEenvhtimp@eBlicmd QeneeyrBeBudd VAlidS ol mean + standard deviation.

Parameters | Interstitial water Conway Conway +
L from shrimp ponds Silica
Eonductivity (mS/cm) 26.5-53.9 44.9 43.0
LSalinity (ppt) 16.2~38.0 28.5 27.5
LPH 7.9- 9.8 8.0 s.b
Eotal ammonia-N (TAN) (mg/L) | 18.5 - 55.1 10.3+0.1 102 +0.1
E\Iitrate (NOs-N) (mg/L) ; 0.1-12.1 <0.1 <0.01
I Nitrite (NO,-N) (mg/L) | <0.1-3.0 02%0.1 0.2+<0.1
Phosphate-P (PO,.P) (mg/L) / 42-12.7 6.1%0.9 6.5=1.5
‘Keactive Silica (mg/L) 32.1-71.8 21.0£ 035 [263+03
Iiotal Nitrogen (TN) (mg/L) 130.4—125.5 17.8£<0.1 [20.6+<0.1

Ij)tal Phosphorus (TP) (mg/L) I 8.1-46.5 109+<0.1 |10.6+<0.1
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Salinity (ppt) 16.2 -38.0 28.5 27.5 PH 7.9- 9.8 8.0
8.0 Total ammonia-N (TAN) (mJL) 18.5-55.1 10.3 + 0.1
10.2 0.1 Nitrate (NO3-N) (nmg/L) 0.1-12.1 < 0.1 <
0.01 Nitrite (NO2-N (ng/L) <0.1 - 3.00.2f 0.10.2
< 0.1 Phosphate-P (P04-P) (nmg/L) 4.2 - 12.7.6.1y 0.9
6.5 1.5 Reactive Silica (ng/L) 32.1 -71.8 21.0 0.5
36.3t 0.3 Total Nitrogen (TB) (nmg/L) 30.4 - 125.5
17.8 < 0.1 20.6 f < 0.1 Total Phosphorus (TP) ,ng/L)
Glaim¢6.5 10.9 < 0.1 10.6 < 0.1 10 dains 1. A nethod
for production of mcroal gae cul ture nmedi um conpri sing

t he gt - ' f sludge;. b t t]

the TeRaR i el bPEL e oy RS el g e Seps of
bt ai .5 | i.qui, d ; fil [ id

obt ai | Eé%i?ﬁcflg%%%g‘%ﬁ concentrate; c) filtering sai

extract ¥icent r at e; d) assessing nutritional

cont eqslt of said filtered |liquid concentrate; e)

st er iV F¥FRGHBS i the fiptetsERd dwaterdioan saidcenitecttiesludged td Yobtain the
concentrating said sterile liquid concentrate to

obt ai n Hduid nongentate; ri ch 10 powder. 2. A nethod as
claimed in claim1, wherein said extracting the

i nt echtiiltéritlg sait @ftrab®d liquid concentrate;

d) assessing nutritional 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 um.
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done by centrifugation or conpression. 15 3. A nethod
as clainmed in clains 1 and 2, wherein said extraction
is perforned at the speed of 6000 to 8000 rpm for 20
to 40 mnutes. 4. A nethod as clainmed in claim1,
wherein said filtering of said extracted |liquid
concentrate is glass fiber filtration and nenbrane
filtration. 20 5. A nethod ag clained in clains | and
4, wherein said nmenbrane filtration is done under the

4 . 6. A. had . . .
DeL 8 Ekapecl GuiR i p el e higin gt o7 Seepd liouic
| nt S EE A P BRRE I Pl vt 12 L gkl 12 hos.

method as clained in claim1l, wherein said

concentrating of said sterile liquid 5 concentrate
further conprising the steps of. a) formng of ice

f 7 ofnnsethed a3 enimas! in ofpiindl, ouiresin bidicencdnlralin € 62 & dlénk Riquid
of said ice in freeze drier to obtain the nutrient

ri clvopcenttete. fufthervormirkDg tASstepAdmed in claim7,
wherein the freeze drylng i s done under the 10

tHMpeEh bﬁlc@ffrdn{l@agg’t iR9; m pressure of
130- 150xg1103 nbar . 1 . XA qqtgﬁég&ggﬁg §| rred |n clains 7
i d. net

I& s of, .s
conggct \é@? rsQ'det%e:‘I Scgn HHfT Oc?rt?ta“i eﬂB‘th Fich gpyder.
concentrate or nutrient rich powder produced from any
of the preceding clains.

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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11. Use of the liquid concentrate or nutrient rich
powder as clainmed in claim10 in the nmethod for
produci ng mcroal gae culture nedium 20 12. A nethod
for producing mcroal gae culture nmediumby mxing 1 g
of said nutrient rich powder, as clainmed in claim 10,
to 5to 10 liters of water. 12 13. AKkit to
initialize mcroal gae growt h2conprising: a) nutrient
rich liquid concentrate and/or powder as clained in

cl a f mcroal gae

ég *g{k’égw P%%p gh%érﬁﬁgg{ovw%oggg‘ngm rient rich

I| qui d concentrate A. kit ;as cl ai med

B kion DR NG Crrs R P g Slea FR g T
Chaet oceros spp. , Skel etonema spp. Isochréils SB&%’ .
Alpledicastens, ypephbtsoalzapisolaisys Supiemaniyl Wighiay airpight rich
spp., Nannochl oropsis spp., Tetraselnm s spp.,

QSCinu&i coricantsip or pSpderul i na spp., and Pseudanabaena
spp. 10

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

Spirulina spp., and Pseudanabaena spp.



