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Fractionation of potato proteins
and impact on quality parameters and functionality

Introduction

Results

Industrial manufacture of potato starch produces a side stream known as
potato fruit juice (PFJ). PFJ is a protein containing liquid with presence of fibers,
phenolics and glycoalkaloids. PFJ can be concentrated and spray-dried to a
protein powder. The proteins are divided into three groups: Patatins, Protease
inhibitors (PI) and ”other” proteins.
The proteins are of interest due to high nutritional and functional values, but
problems exist with brown discoloration, due to polyphenol oxidase activity
and toxic glycoalkaloids (solanine/chaconine) at levels above 150 µg/g.

-- Resuspended protein powder was fractionated by IEX leading to
separation of patatin and PI (Fig. 1A). Further fractionation by HIC
gave two new fractions visualised by SDS-PAGE
-- IEX purification resulted in differently coloured fractions with PI being
white and patatin brown. HIC had minor influence .
-- The glycoalkaloid solanine was associated with PI but chaconine
with patatin. Three out of four HIC fractions were below the 150
µg/g limit of glycoalkaloids with patatin HIC 2 accumulating high
concentrations (Table 1).
-- Polyphenol oxidase activity was significantly lowered following
both IEX and HIC purification compared to spray dried powder
(Table 1)
-- Foam overrun was improved upon IEX/HIC purification with the
highest overrun seen for the most hydrophobic patatin and PI fractions (Fig. 2A).
-- Emulsion activity was improved upon HIC purification, with the
most hydrophobic fractions showing superior performance (Fig 2B).

--Purify the patatin and PI proteins from resuspended spray-dried potato
protein powder by anion exchange (IEX) and hydrophobic interaction chromatography (HIC).
--Decrease brown colour, glycoalkaloid content and polyphenol oxidase
activity.
--Assess functionality of fractions by foaming and emulsion tests
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Table 1 Glycoalkaloid content (solanine and chaconine) and
specific polyphenol oxidase activity.
Sample

Solanine
(µg/g)

Chaconine
(µg/g)

Specific polyphenol
oxidase activity

Dried powder

48.7 ± 2.3A

42.3 ± 3.3A

675 ± 23A

PI IEX

32.8 ± 3.3B

6.3 ± 0.6B

58 ± 2B

Patatin IEX

44.1 ± 1.7A

126.2 ± 2.0C

102 ± 2C

PI HIC 1

61.3 ± 0.3C

4.5 ± 1.25B

13 ±3D

PI HIC 2

3.7 ± 0.6D

9.9 ± 1.3B

19 ± 2D

Patatin HIC 1

29.3 ± 0.4B

31.1 ± 1.4D

35 ± 2BD

Patatin HIC 2

53.1 ± 0.9AC

164.8 ± 0.1E

17 ± 2D

patatin HIC 2

Fig. 1 IEX purification (A). HIC purification of PI fraction (B). HIC purification of patatin (C). 280 nm (protein), 320 nm (phenolics), 400 nm (oxidized and condensed
phenolics).

Conclusions
-- Patatin and protease inhibitor (PI) proteins were
fractionated to a new level of purity by anion (IEX)
and hydrophobic (HIC) chromatography .
-- IEX purification results in a white PI fraction that
can be used in colour sensitive food applications
-- IEX and HIC result in separation of solanine and
chaconine glycoalkaloids with the highest total
amount found in the patatin fraction.
-- IEX and HIC purification significantly lowers polyphenol oxidase activity.
-- Fractionation results in improved foam and
emulsion properties, with the most hydrophobic
fractions of both patatin and PI showing superior
performances.

