
OPTIMIZATION OF PROTEIN EXTRACTION FROM MICROALGAE 

GROWN IN WASTEWATERS: 

Effect of operational variables of alkaline hydrolysis

Ana Lorenzo Hernando1*, Javier Ruiz Vegas1, Silvia Bolado Rodríguez1

Dpt. of Chemical Engineering and Environmental Technology, University of Valladolid, Dr. Mergelina s/n  47005. Valladolid, Spain

* ana.lorenzo@iq.uva.es

1. Günerken, E., D'Hondt, E., Eppink, M.H.M., Garcia-Gonzalez, L., Elst, K., Wijffel, R.H. (2015)

Cell disruption for microalgae biorefineries. Biotechnology Advances, 33(2): 243-260.

2. Becker, E. W. (2007) Microalgae as a source of proteins. Biotechnology Advances, 25:

207-210

3. Gerde, J. A., Wang, T., Yao, L., Jung, S., Johnson, L. A., Lamsal, B. (2013) Optimizing protein

extraction from defatted and non-defatted Nannochloropsis microalgae biomass. Algal

Research, 2: 145-153

Authors thank “INIA”, “FEDER”

fundings, “MINECO” (RTA2013-00056-

C03-02) and “JCyL” (VA094U14) for

funding and support.

Ana Lorenzo wants to thank

University of Valladolid for her

doctorate scholarship.

3. RESULTS

4. CONCLUSIONS

2. MATERIALS & METHODS

Alkaline hydrolysis:

• 5% w/w of microalgae biomass in NaOH solution, 200rpm.

• NaOH concentration: 0,1, 0,5 and 2M

• Temperature: 25, 40 and 55º C

• Time: 0.5, 2 and 5h
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➢ Alkaline hydrolysis only caused slight microalgae protein solubilization, obtaining recoveries up to 17.7% for NaOH 0,5M, 55ºC and 5h.

➢ All protein isolates had a similar composition, independent of the applied extraction conditions (average protein content: 50%, av.

lipid content: 10-20%, av. carbohydrates content: 5-10%, ash: 10-20%)

➢ Above optimal conditions, the harsher extraction conditions, the lower yields and protein recoveries.

➢ Organic Nitrogen mass balance showed partial degradation of N compounds, lower total recoveries with harsher conditions.
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1. INTRODUCTION

Very interesting biomass

BIOREFINERY

Proteins

Lipids and Carbohydrates

MICROALGAE FROM WASTE 

WATERS TREATMENT Key process on protein isolates 

production

PROTEIN SOLUBILIZATION + Isoelectric 

point precipitation

Varying [NaOH], temperature and time   

ALKALINE HYDROLYSIS

Multiple applications

Food/feed supplements
Functional foods  Bioactive 

peptides

Emulsifying/foaming agents

PROTEIN GAP

Chemical characterization

• Proteins content: NKT method

• Carbohydrates content: NREL modified method

• Lipids content: Kochert method

• Ash: 550ºC, 24h
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PROTEIN ISOLATES COMPOSITION

Proteins Carbohydrates Lipids
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ORGANIC NITROGEN MASS BALANCE

Spent biomass Extract


