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Water and circular economy =PSRRI

« Water is an indispensable resource for any Ftiedluce
ecosystem. waler 10sses
y by boosting
. . water
 Access to clean water is a recognized human efficiency
right by United Nations Restore " Reuse
water I(?[h water that needs
source at the Circular minimal
« Up to 30% increase in global water demand by same or better water treatment
2050 (Boretti et al, 2019) quality management
<
* 57% of total water withdrawal in Europe was by r'::gl?r‘(':z"s
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wastewater wastewater
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Microalgae cultivation

Cosmeceuticals
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Bioethanol

Biogas
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v' Fast growth rates

v Highly resilient and
adaptable

v" Versatile product output
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What are they?
- Lipophilic compounds O
N Ve Y e e YV N e YN
« Anti-inflammatory and antioxidant O
activity
Applications

« Natural food colorants %

, — ﬂ
 Dietary supplements \ = e
 Cosmeceuticals

Extraction

« Organic solvents are typically required (acetone, ethanol, hexane etc)
* Inert conditions
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Wastewater HPLC analysis
> Microalgae Extraction methods Y
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~ M Ui ctod Extract i
\ Ultrasound-assisted xtract .5/3-
, Microwave- assisted Y- e
©

QWect saponificatiw
| Cosmeceuticals
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Materials and methods TP SWRI (&/@/(E/

 Cultivation medium was a mixture of expired orange juice, brewery wastewater and cheese-whey
» Model microalga was Chlorella vulgaris

» Pigment extraction took place overnight in inert conditions from lyophilized biomass with
chloroform:methanol (2:1, vol/vol)

. Pigrlnent concentration was determined spectrophotometrically according to equations from Dharma
eta

Chlorophyll a(Cha) = 16.72(A665.2) — 9.16(A652.4)
Chlorophyll b(Chb) = 34.09(A652.4) — 15.28(A665.2)
Total carotenoid content = [1000(A470) — 1.63Cha — 104.96Chb] /221
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Results
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Cultivation in wastewater TP SWRI /(0@

2
Screening Experiments OD tests Microplate Reader
* Atotal of 36 tests + Different wastewater mixture » Daily growth measurement
AﬂﬂgﬂOStOpOUlOU et al *  Working volume 2 mL
e +  Cultivation conditions

22/06
Room 3, Session Xl
13.15-13.30

Cultivation medium

Wastewater type Composition (%) PO4
v

Expired orange juice 43.5
Brewery wastewater 31.0
Cheese whey 0.5
Water 25.0
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300

250 v" Spectrophotometric results from

lyophilized biomass

v Pigment content was steadily
150 increasing
v" At the end of cultivation,
100 pigment content was 270
M9/dbw
v" Preliminary results on wet
0 biomass with ethanol:hexane
6 8 10 14

N
o
o

Total Pigment content, ug/gDW
o)
S

indicate a ~65% extraction

Day of cultivation efficiency.
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HPLC profile STARSWR Lr

500
| v ongo

4004 Ongoing work

300+ v" More powerful tool for identification
3 and quantification of pigments
£

200+

v' So far, 4 individual pigments have
100- been identified: chlorophyll 3,
| \ chlorophyll b, lutein and B-carotene
o A A A A—M-Q*AQ‘J _______________________

Time (min)
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Conclusions 112 SWRI /(25

C.vulgaris was cultivated in a mixture of expired orange juice, brewery wastewater and
cheese-whey

Phycoremediation of food industry effluents was proven feasible with microalgae

Pigment content was 270 ug/gpw after 14 days of cultivation

Preliminary HPLC results indicate the presence of chlorophyll a, chlorophyll b, lutein and
B-carotene.
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« Optimization of carotenoid extraction (pretreatment method, solvents etc)
« Determination of the biological activity (total phenolic content, antioxidant activity etc)

« Skin cream production
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Thank you for your attention!
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