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N. oceanica
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100
¥ N. gaditana
(HER)
:\? 80 “N. gaditana
E (LFR)
§ 60 ¥ N. oceanica
g (0,40 mm)
B 40 ~ N.oceanica
g (1,25 mm)
A 20 |
0

1 2 3
Number of cycles

*Determined by cell counting using a Malassez counting chamber.
**HFR: High flow rate (150 mL/min); **LFR: Low flow rate (50 mL/min).
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Microscopic observation of
100 microalgae cells.
¥ N. gaditana Test LFR N.gaditana
(HFR) 7 :
s 8 “N. gaditana
w (LFR)
§ 60 ¥ N. oceanica
g (0,40 mm)
B 40 — N. oceanica
& (1,25 mm)
A 20 N. gaditana :
Slight difference between
0 HFR and LFR at high

I number of grinding cycles

1 2 31« 90-100% of cells disrupted
Number of cycles | after 3 cycles of BM

*Determined by cell counting using a Malassez counting chamber. — — — — — — =— = = = =
**HFR: High flow rate (150 mL/min); **LFR: Low flow rate (50 mL/min).
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Microscopic observation of
100 microalgae cells.
¥ N. gaditana Test LFR N.gaditana
(HFR) 7 ;
g 80 “N. gaditana
w (LFR)
§ 60 ® N. oceanica
g (0,40 mm)
B 40 N. oceanica
& (1,25 mm)
A 20
N. oceanica :
0

° Efficient grinding only for
beads of @=0.40mm

1 2 3 |
Number of cycles

*Determined by cell counting using a Malassez counting chamber.
**HFR: High flow rate (150 mL/min); **LFR: Low flow rate (50 mL/min).
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N. gaditana N. oceanica
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Cell disruption method Cell disruption method
W Culture ®M (100 °C; t: 5 min) ®BM (LFR) " S (Amp: 80%; t: 30 min) W Culture * M (75 °C;t: 15 min) ®BM (0,40 mm) *S (Amp: 80%; t: 30 min)

*Total lipid extraction: Obtained using the Bligh & Dyer method, with a mixture of CHC1,/MeOH (2:1 v/v).
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N. gaditana N. oceanica
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Cell disruption method Cell disruption method
H Culture “M (100 °C;t: 5 min) ¥ BM (LFR) " S (Amp: 80%; t: 30 min) H Culture “M (75 °C; t: 15 min) ®BM (0,40 mm) 'S (Amp: 80%; t: 30 min)
( BM and S processes allow to increase !
I . o !
N in 7% the lipids recovery )

*Total lipid extraction: Obtained using the Bligh & Dyer method, with a mixture of CHC1,/MeOH (2:1 v/v).
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N. gaditana N. oceanica
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Cell disruption method Cell disruption method
H Culture “M (100 °C;t: 5 min) ¥ BM (LFR) " S (Amp: 80%; t: 30 min) H Culture “M (75 °C; t: 15 min) ®BM (0,40 mm) 'S (Amp: 80%; t: 30 min)
- _BTVI_an:i g p_ro;e;se_s ;llgw_to_in;re_as_e o ‘I { BM, S and M processes allow a slight increase in total \I
.70 . | lipid content. No difference observed in the lipids

| 1117_/0 ihi ll_plgs;'fegozer_y_ N \ recovery when BM, S, and M /I

*Total lipid extraction: Obtained using the Bligh & Dyer method, with a mixture of CHC1,/MeOH (2:1 v/v).
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« Beads material and diameter must
be adapted to each microalgae.

* Sonication and bead mill seem to
be the most suitable process for
lipids recovery from N. gaditana.

* N.oceanica is the most interesting
tested microalgae for lipids
recovery, having almost 3 times
higher lipids content than the other
studied strain.
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* Evaluate the impact of each cell
disruption process in the total
lipids profile by GC-MS

Validate the optimal conditions of
each cell disruption process : total
lipids content and lipid profile.

Set up the enzymatic treatment.

Combine cell disruption methods
to improve lipids extraction.

After selecting the most suitable
disruption method, separation and

purification stages will be studied.
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Assessing bead milling for the recovery of lipids and sugars from microalgae
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ALPO Project Fractionation and purification strategy

* The present work focuses initially on the study of bead milling (BM) as a cell disruption method to release lipids

* Microalgae can be used as a feedstock and sugars from the inner cell. Other methods will be also assessed: sonication, microwave and enzymatic treatment.
for high-value products. Microalgae
lipids and sugars are compounds of

special interest for the chemical Lipids
industry because they can be used for -
the production of renewable - % "
polymeric materials. 2 asees
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* The biorefinery of microalgae must g ?ﬁ;ﬂz Sugars i
consider different stages for the é
recovery of the different components = uf *Sugars
. . . . . Precipitate +Salts
including cell disruption, extraction ¥ -Others
5 s idi Green solventlipid __| *Salts
and punﬁcatl.on methods, ayo1d1ng e, e
the degradation of the different |_.
Cell

molecules. G

General approach proposed for the separation and purification of sugars and lipids



