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1-16. Cryosestor of Rhodope Mts. Collected in May, 2011. 1-2. Chfamydomanas cf. nivals.
amydomonas cf. aivakis (red). and Chloromonas bres (yeliow). 4-16. Chlormomonas
vith smooth cell w




Thompson, D"Arcy, W. (2014): Aristotle, book V., The history of animals. In: e-books, The
Univ. Adelaide.-http://classic.mit.edu//Aristotle/history anim.html



Rila, Granicar, 2005




In collectec JJJ 353 'j'r@; : AVA—1 nemian. Forest

(Chloromonas ISt time
In algae up: tor 758 \ fatty acids
with- midadle Iength 0 mJJ g_JJs (.I:)Ul‘n.a 9oL =tetracecatrienoic,
6,9,12—pentadecatriencic): IS ndicate: the mechanisms of

surviving of cryoseston inssnow: (Vaasincrement of: fitndity of cell
membranes) PUFRA are prospective for: hiomedicine applications,
too.

Mass spectra of
picolynil ester of 3
fatty acids (11,14,
17-18: 3, 6,9,12-15:
3a3,6,9-12: 3.
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Rezanka T, et al. Unusual medium-chain polyunsaturated fatty acids from snow
alga Chloromonas brevispina. Microbiol Res 2006; (2007),
doi:10.1016/j.micres.2006.11.021



Working collectionof’snowaigae

)

At Trebon, ca 50 strains, from\Vitosha
Rodope, Stara Planinaj Rilaj PiriF J
Sierra Nevada (Spain);

Bohemian Forest,

Giant Mts., etc.
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Cultivation umtfor

LUKAVSKY, J. (1982): Cultivation ot
chlorococcal algae in crossed gracientsion
temperature and light: — ArchiHyaropioly
Suppl.60, Algolog. Studies 29: 517-528.

Irradiance [umol.rm2.s’)

KVIDEROVA, J. LUKAVSKY, J. (2001): A
new unit for crossed gradients of
temperature and light. — In: ELSTER et al.
ed.: Algae and Extreme Environments. —

Proc. Int.Conf. 11-16. Sept., Trebon, CZ, -
Nowa Hedwigia, Beihefte 123: 539-548.
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Chlamydomonas (green cell)

A

Astaxanthin -
(3.3-tilydray-4 4" diketo - carotene) 500 €00 700

Chlamydomonas (red cell)

B

503 sloo 700
Chlamydomonas (red cyst)

500 800
Wavelength (nm)

Bidigare et al., 1993




SCHMID, D., C.S. STuTZ , F. ZULLI (2012): Use of an extract from snow
algae in cosmetics or dermatological formulations. — US Patent No.
8,206,721 Washington US Patent and Trademark Office. 26 Jun.
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Produkce byla 176,2g susiny /m?, 14,1g/L.

Dobre se odstreduje. Celkem sklizeno 2115g
susiny za 67 dni.



Figs 44-48. 44: Sierra Nevada Mountains (Spain) —a view from Granada; 45: colour snow field near
under the Mulhacen; 46: detail of the snow field with Chlamydomonas cf. nivalis and plastic bag with

snow sample; 47: snow field near under the Pico de Veleta; 48: detail of the snow field containing
Chloromonas brevispina.




BroactencoccUsIuliotys:

Fucikova, K., Flechtner, V., Lewis, L.A.
(2012): Revision of the genus Bracteacoccus Tereg (Chlorophyceae, Chlorophyta)
based on a phylogenetic approach . — N.Hedwigia 96:15-59.
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MK
Palmitic C16:0
Palmitoleic C16:1
Stearic C18:0
Cis-vaccenic C18:1nllc
Oleic C18:1n9c
Linoleic C18:2n6c¢
Trans-linoleic C18:2n6t
Alfa-linoleic C18:3n3
Eicosadienoic C20:2

Arachidonic C20:4n6

mg /g fasy
13,1
0,57
2,44
8,48
9,12
13,47
12

26,75

1,97

2,09
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Oleic acid

Wikipedia



Monoraphidium sp.

Izolat z Antarktidy.

Kmen Nedbalova 2009/1,
v CCALA ¢. 1094
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téchto olejl timto produkém’m kmenem.

Tento kmen s vyhodou produkuje oleje s tetraenovymi kyselinami na bazi kyseliny
stearidonové, ktera predstavuje vice nez 20 % hmotn. a kyseliny hexadeka-
tetraenové, ktera predstavuje vice nez 10 % hmotn. z celkového obsahu
polynenasycenych mastnych kyselin. S vyhodou je celkovy soucet podill kyseliny
hexadekatetraenové a kyseliny stearidonové v oleji vyssi nez 50 % hmotn.
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Stearidonic acid (SDA) is an
biosynthesized from
sources of this

Mastna kyselina

130
140
16:0
16:1a7
16: 13
16: 33
16:4ad
|8:0
18: 100
18:1w7
18: 20
18: 3y
18:3m3
[8:4md

2

Lipidy v sudiné (%)

Trivialni nazey

myristova
palmitova
]:lillt‘.l'lillll]l.':;iL:|1.:L'1

hexadekatetraenov
stearovd

olejovi
CIS-VACCenIC
linolovi
ylinolenovi
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stearidonovd

behenovi
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, sometimes called moroctic acid. It is
by the enzyme

are the seed oils of
(although the plant is a source of stearidonic acid, it is toxic for human
consumption), and the

’
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. Natural

(Wikipedia)
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https://en.wikipedia.org/wiki/Blackcurrant
https://en.wikipedia.org/wiki/Lithospermum_arvense
https://en.wikipedia.org/wiki/Stearidonic_acid#cite_note-1
https://en.wikipedia.org/wiki/Echium_plantagineum
https://en.wikipedia.org/wiki/Cyanobacteria
https://en.wikipedia.org/wiki/Spirulina_(genus)

Teplota suspenze kolisalayWvirozmez J’a a2 2ZAORGprumernaiteplota za celé obdobi je
10,0 °C. Hodnoty FAR'se'pohybovalyairozmez 0z 80N mys prumerna intenzita FAR
je pouze 8 W.m=. Narostla biomasak l) LJ por2iidnech; tedy poobdobi 26. 11. az 17. 12.
2015 sklizena odstredénim v odstredivce' EVODOSH0pri 7000 otacek/min, zmrazena na
—20 °C a pozdéji lyofylizovana nebolivakuoveiodmrazena pri tlaku 0,05 hPa. Hustota
suspenze na konci kultivace byla g.1=1, sklizeno'bylo celkem 2035 g susiny, tj.
169,6 g.m2. Pri obsahu polynenasycenych mastnych kyselin 18:4w-3 a 16:4w-3 44 az
54 % z celkového mnozstvi mastnych kyselin je jejich produkce 20 g.m2 za tritydenni
cyklus.

B 18:4w3
B 16:4w3

Obsah mastnych kyselin 18:4w-3 a 16:4w-3 kmenem Monoraphidium sp.
CCALA 1094 a srovnani s jinymi vyznamnymi producenty.
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dobré drovni. Je prav ou, ze vysledky testace
neprinesly statisticky prukazne vysledky, to vsak
mohlo byt zpusobeno relativné nizkym poctem
kurat ve skupine, popripade i tim, ze skupiny
kurat nebyly sexovany. Pro ziskani presnejsich
vysledku by bylo vhodné testaci zopakovat na
vetsi skupinée kurat.



strain108
2

FA

n14:0

nl4:1

n16:0

16:1n-11

16:1n-7

16:2n-6

:4w-6)

16:3n-3

n18:0 Kyselina arachidonova neni povazovana za

18:1n-9 mastnou kyselinu, protoze vétsina

18:1n-7 zivocichu vcetne je schopna ji vyrabet.

18:2n-6 V poslednich letech se vsak ukazuje, ze

18:3n-6 pritomnost arachidonové kyseliny v potravé ma

18:3n-3 pozitivni vliv na zdravi déti a situace je sporna.

20:3n-6 (Wikipedia)

20:4n-6

20:4n-3

20:5n-3

20:2n-6



https://cs.wikipedia.org/wiki/Esenci%C3%A1ln%C3%AD_mastn%C3%A1_kyselina
https://cs.wikipedia.org/wiki/%C4%8Clov%C4%9Bk
https://cs.wikipedia.org/wiki/Kyselina_arachidonov%C3%A1#cite_note-harp-3
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Fykobilipro 12-15 %
Chlorofyl_a ...............

Na, K, Ca, P, Fe, Mg, Cu, B - karotén, B1,B2, B3, B6,
B12, D, E, K, biotin, kys. pantotenova,

Energie ................. 1600 kJ/100 g susiny
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Fig. 14 Spectrogfam of the pigment composition ofedrthronema africanum, cultured under
the ‘‘optimal” conditions derived from cross gradient cultivation (light intensities x
temperature), (A = absorbance). ;
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Fig. 10. Growth of biomass (DW) of Arthronema africanum in cross gradients of the light inten-
sities [W - m~2] and temperature [°C].




Jiki KoMAREK and JAROMIR LUKAVSKY

Fig. 1l. Theyields of dry weight [DW] in crossed gradients of temperature [° C] and light inten-
sities [W - m™2], after 10 days of cultivation.




Arthronema, a new cyanophyte genus

Dw
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Fig. 13. Dependence of the growth of Arthronema africanum (measured by the DW increase)
on the salinity (%0 of NaCl).
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300 pE.m™=.s**and showed'a mirror-shape curve to
chlorophyll-a.
A. africanum did not contain phycoerythrin, but C-
phycocyanin and allophycocyanin contents were extremely
high — more , of the dry algal biomass, for both,
optimum levels were reached at 150 pE.m=2.s* and 36°C,
when 23% of C-phycocyanin and 12% of allophycocyanin were
evaluated.

Extremely low and high temperatures (<15 °C, >47 °C)
decreased the phycobiliproteins content regardless of light
intensity.



ArtnronemaimamasisvVynody

"Jk\] Jl)s:J'r 25/ C- om\/ror/,erw a 127 allophycocyaninu v
extremni

i}dno se sklizi. Filtrac

Da se susit Sluncem na folii.

Neprodukuje toxiny.



F1OCHTel:
ORJent:
nﬂwwka

s , ,TVD23 0,5; 2 mg/L

totN TVD1:0,9; TVD2,3: 0,6; 0,7 mg/L

N/P: TVD1: 4,5; TVD2,3: 1,2; 0,35,
limituje N

Chl_a: TVD1: 7,5; TVDZ2,3: 166 ;321 ug/L

O,: 11-12 mg/L

pH: 8,5-8,7



rachyaiscUSSlUuISNESEN G OStaUrastrun

COILILLEL)ED)

Taxon byl popsan Bourellym (1951) jako Pseudo-

jophyceae (Heterokonta) bylo zmeneno na Eustigma-
tophyceae (Hegewald et al., 2007). Schnepf et al. (1996)
nenasli chloropfyl ¢, u Pseudostaurastrum limneticum
coz potvrzuje zarazeni do Eustigmatophyce. Molekularni
analyza 18S rDNA nalezla specifické postaveni rodu
Pseudostaurastrum (Hegewald et al. 2007), bohuzel primo
Trachydiscus minutus nebyl dosud analyzovan Elias....
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chromatophores of diatoms.
Scale: 1 division = 10 pm.



SrovVRBRITKUItIVateru

Trebon, Cesko




SrovAaRItkUtvVateru

Niejriee]

Lipidy: Vi susi (%)

EPA v sus (%)

Vytezek sus.m?/den 2,8 ¢g
Vytézek sus. L/den (0,115 g 0,35¢g
Vytezek EPA 570 ug 252-455 ug
(m?2/den)

Vytézek EPA 3,4 mg 20-30 mg
(L/den)




X ; AN ) . 3 .
Ezlejo)eziio)eotl sSUilte]py RECkO,

POIOPrOVOZ, 25- 26 °C, 35 W m
o4 °C

25 30 3t
1450 20.3+£0.1
13.8+0.9

emperature (°C)

Substance | % £ SD* 14.8+0.9
Proteiny. 0.8+0.1
Ca:gfyhyd 3 37404
Lipidy 26 18:1 3+1 3+05 3%2 9+3 99+0.8
Chl._a 0.55 18:2 SEERE 7+1 7+1 237 11.9+0.5
v-18:3 02+0.1 08+04 06+04 03+£0.3 st.
A-183 241 7+2 5+3 6+2 55+0.3

20:4 4+1 6+1 6+2 4+2 10.7+0.9



s dokosahexanova, C22H3202, rybi

imnodoic acid,
ybiho oleje, morské

: gama linoleova kys. Gamoleic asid.
18 3002.Izol z Oenothera biennis,Spirulina.

*  Myristova kys., tetradecanoic acid 14:0. Izol.
Miyristica fragrans. VV mediciné a kosmetice
(dobre penetruje pokozkou).


http://en.wikipedia.org/wiki/File:GLAnumbering.png

Organism Lipids TAG MYR EPA Author
% inDW [% inDW |% in % in lipids
lipids

Chlorella protothecoides 53 Cheng et al 2009
Navicula sp. 17-18 Retovsky 1946
Spirulina sp. 9.4 Arvanitis et al. 2003
Spirulina sp. 16.3 Ramadan et al. 2008
Botryococcus braunii 19.8 Shen et al. 2008
Bacillariophyceae 10 Harder et Witch 1942
Scenedesmus obliquus 12.7 Mandal et Mall
12 strains of Cyanobacteria 8-13 Vargas et al. 1998
Nitzschia ovalis 3.1 26.7
Thalassiosira sp. 6.4 16.6
Tetraselmis sp. 1.2 4.7 Pratoomyot et al. 2005
Synechocystis sp. 28.2 -
Synechococcus sp. 26.7 -
Anacystis sp. (Synechococcus 4.9 -
nidulans)
Phaeodactylum tricornutum 5 Meiser et al. (2004)




Nannochloris sp. 23 Petkov et al. (1994)
Nannochloropsis sp. 25 Ning Zou et al. 2000
Nannochloropsis 6.3 28-56 |Krienitz et Wirth (2006)
limnetica

Pavlova lutheri, 32.8 Meireles 2003

UV mutant

Monodus subterraneus 31-34 |Liu et Lin 2005
Monodus subterraneus |11 31.8 Lu et al. 2001
Monodus subterraneus 34.2

Chlorella minutissima 31.3 Vazhappilly et Chen,
Phaeodactylum 21.4 1998

tricornutum

Monodus subterraneus 36.7 Cohen 1994
Trachydiscus minutus lliev et al. 2010

Trachydiscus minutus*

Rezanka et al. 2010




T. m. Kontr.
[%] [%]

- <0,05
0,26 0,30
0,05 0,06

< 0,05 < 0,05
21,52 20,87
3,65 4,19
0,10 0,11
0,09 0,16
8,97 7,94
C18:1n1lc 3,34 3,01 Kontrola Trachydiscus

C18:1n9c 41,21 42,70 minutus
C18:1n9t 0,14 0,15
C18:2n6¢ 9,43 9,69

< 0,05 < 0,05

0,25 0,27

0,12 0,11

< 0,05 < 0,05

0,18 0,18
0,07 0,07

- <0,05
0,15 0,13
2,47 2,09
<0,05 <0,05



TestovanitkuratNaNIA G EVERNIGCHYGISCUS mil

Skupina
R Kontrola (500 ks) T.min (500 ks)
vykrmu (0'3%
(0 % fasy + 1% Inu) Trachydisca +
1% Inu)

Krmivo (kg)

Spotieba krmiva (kg) 2,93 3,01

Pramérna denni spotfeba
krmiva (g)

91 90

Konverze krmiva (kg)

PrirGstky (kg)

Zivd hmotnost (35. den
vykrmu)

Pramérny denni
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Dobr fJJL‘ﬁ / JJJJerJfI ,n J I)rvanJ ¢ f] JcLJJ iivatorech, v

Dobre snasi prumyslovou kultivaci, cerpani, dobre sedimentuje i
centrifuguje se i susi Sluncem na 'fr i
Dobre snasi immobilizaci do alginatu i'agaru a zachovava si
vitalitu.
Pro vysoké jodové cislo neni tento olej vhodny k esterifikaci na

biodiesel.

Kmen Lukavsky et Pribyl 2005/1 je patentovan pod cislem 30 118,
PV 2010-436. Je pripraven k vyuziti v biotechnologii.
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efektu by bylo vhodne navysit mnozstvi
zkrmovaneé rasy, popripadé zaradit tuto rasu i
do krmné smesi pouzivané na zacatku i na
konci vykrmu (BR1 a BR3) a prodlouzit tim
délku jejiho pusobeni. (Z.Hrstka)




Parietochloris, vysoky obsah PUFAs obzvlaste
kys arachidonove (31-34%).

Bracteacoccus sp., kys linolova a a-linolova (12
a 24%),
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