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Introduction

Sugar beet leaves (SBL) have been recognized as a promising new protein source [2]. Till now, focus is on soluble proteins, mainly rubisco
(ribulose bisphosphate carboxylase/oxygenase), while the insoluble proteins (green fraction) are neglected. In the Netherlands, sugar beet is the
fourth most produced crop with an average production of 6.1 Mt per year [1]. This also means about 3.7 Mt of leaves per year that can be used
for protein extraction.

One of the big challenges for the protein extraction is the fact that sugar beet leaves have a high water content and are harvested in a short
period. The initial processing steps are therefore crucial to obtain stable material for further protein extraction and to give added value to this
waste-stream.

3.2%

S0z Objectives

38%

[ Leaves  To analyse the compositional variation of sugar beet leaves
during the harvesting time, focusing on the stability of the leaf
material and the protein content.

Total protein extraction . To develop an extraction method to obtain un-refined green
could replace 30% of protein fraction from leaves, analysing the stability over time of
the protein demanded in . L :
47 Mt of leaves per vear the Netherlands and the protein distribution along the process.
>ugar beet plant in the Netherlands

/11 weeks of harvest \ g )
Methods and Results /. Pellet: green protein \

Leaves harvested during 11 weeks were pressed to obtain a clear juice, L fraction J

while separating the fibers. The juice was heated to 50°C for 30 min anc ) 3 \

oA A Y then centrifuged at 15000 g for 30 min. The resulting supernatant anc Potential application:
,j pellet were separated and the composition (i.e. dry matter, lipid and satiation products, emulsions

protein content) was analysed.

Samples of leaves and leaf products were stored at -25°C. Particle size | Fibres: carbohydrate- |
distribution in juice samples was analysed by laser light diffraction. % protein complexes
Potential applications for each fraction are described. 3

Direct use for animal.

/ \ Protein extraction process from SBL % L Potential use: emulsions
0.4% 2.3% B Lipids @ r
B Protein Supernatant:
Rest of dm - N . 5 | rubisco isolate
[ Water & , .
= = Supernatant Functionality: foaming,
?_// AN \ emulsification, gelation [3] /
) ¢ B
Pressin ' '
87.1% Sugar beet 5 Juice Heating Centrifuging Pellet
leaves ﬂ'
FiberS% Conclusions
Qverage sugar beet leaf compositioy K | /

« There is flexibility on leaf
/Protein distribution during protein extraction from sugar beet leaves \ narvest but limited time to

s Wachod brocess  large  amounts  of
100 Fibres y fibres 21.6 % eaves due to the high water
= O content
E 80 / Washing — T
S o e asz'gg%wa = . The protein content and
d uice - : .
Y 0 physical properties of sugar
2 45 71.2 %
£ N B beet leaves products are
3 M. SN Pellet 32.4 % -
S 20 o ndé R stable over the time and after
eatinga :
0 centrifuging Supernatant freezing. .
0.1 10 1000 f E 38 .8 % « About 70% of the protein is
Particle size [um] | collected within supernatant
L B Total protein and pellet. Further processing
Particle size distribution of SBL Losses ] Soluble protein licati - H
\_ Juice. W= weekin2013 \ 4.7 % S i e / and  application  of  these
fractions are being study.
Acknowledgements References
We would like to thank the Technology Foundation STW [1] Merodio, C. and B. Sabater (1988). "Preparation and Properties of a White Protein Fraction in High Yield from
(The Netherlands) and Cosun for the financial support Sugar Beet (Beta vulgaris L) leaves."” Journal of the Science of Food and Agriculture 44: 237-243.
and cooperative work in this project. [2] FAOSTAT: http://faostat3.fao.org/faostat-gateway/qgo/to/browse/Q/QC/E (last view Oct 15th, 2014)
[3] Sheen, S. J. (1991). "Comparison of Chemical and Functional Properties of Soluble Leaf Proteins from Four Plant
Species." Journal of Agriculture and Food Chemistry 39: 681-685.
=gkl Wageningen University TNO
P.O. Box 123, 6700 AB Wageningen P.O. Box 360, 3700 AJ, Zeist
uH. Contact: angelica.tamayotenorio@wur.nl Contact: aard.dejong@tno.nl

T+ 31 (0)317 12 34 56, www.wageningenUR.nl/fpe www.tno.nl


http://faostat3.fao.org/faostat-gateway/go/to/browse/Q/QC/E
http://faostat3.fao.org/faostat-gateway/go/to/browse/Q/QC/E
http://faostat3.fao.org/faostat-gateway/go/to/browse/Q/QC/E
http://faostat3.fao.org/faostat-gateway/go/to/browse/Q/QC/E
http://faostat3.fao.org/faostat-gateway/go/to/browse/Q/QC/E
http://faostat3.fao.org/faostat-gateway/go/to/browse/Q/QC/E
http://faostat3.fao.org/faostat-gateway/go/to/browse/Q/QC/E
http://faostat3.fao.org/faostat-gateway/go/to/browse/Q/QC/E
http://faostat3.fao.org/faostat-gateway/go/to/browse/Q/QC/E
http://faostat3.fao.org/faostat-gateway/go/to/browse/Q/QC/E
http://faostat3.fao.org/faostat-gateway/go/to/browse/Q/QC/E

