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Emulsifier for chocolate

άhƭŜƻƎŜƭǎέ ŀǘ ƻƛƭ-in-water emulsion interfaces

Lignin-based Pickering particles 

Process functionalisation of native starch

Outline
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Figure 2 in DOI: 10.1089/ind.2011.7.384
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Emulsifier for chocolate



Spinach lipid extract
lecithin

PGPR

Ricinoleic acid

Spinach lipid extract (SPLIP)
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Prior art
ÅOat lipid has comparable performance to PGPR*

ÅFunctionality due to digalactosyldiacylglycerol (DGDG) in oat*

ÅMonogalactosyldiacylglycerol (MGDG) and DGDG major polar 
lipids in photosynthetic tissues, e.g. spinach (36% MGDG, 20% 
DGDG of total lipids)                                *Evans et al (1991) United States Patent No. 5026548

Dark Chocolate 
(31.9% fat)

Viscosity (Pa s) at 40oC and at shear rates

0.5 1.0 7.9 25.1 100 s-1

No emulsifier 82 52 15 7.2 5.7

Soya lecithin 36 21 5.0 2.8 1.9

PGPR 8.5 6.2 3.3 3.3 3.3

OatLipid Fraction 17 7.1 2.6 2.1 2.0
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Molecular structure
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PGPR



Preparation of SPLIP

EPSRC Centre for Innovative Manufacturing in Food - Fourth Annual Conference 26-27 March 2018

Blend with pre -
heated (80ºC) 

isopropanol

Filter & re -extract with 
chloroform:methanol 

(2:1)

Evaporate (40ºC) & 
reconstitute with 

chloroform:methanol (2:1)

Wash with 0.9% NaCl to a ratio of 
chloroform:methanol:NaCl (8:4:3) to 

remove non - lipid contaminant

Collect the bottom layer & 
evaporate ( 40ºC ) to dry for lipid 

recovery

Re-dissolve the lipid with 
chloroform before mixing with 
a known amount of sunflower 

oil

Evaporate ( 40ºC ) to 
remove chloroformSPLIP



Yield and composition
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Sugar/oil suspensions
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ÅSurface active impurities 

removed from sunflower oil

ÅIcing sugar dried

ÅPSD dry icing sugar on the right



Viscosity ς50% sugar
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Characteristic parameters
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Letters indicate statistically significant difference (P<0.05) between samples of 

same sugar content. Bold letters refer to yield stress. 

V Yield stress comparable to PGPR

V Viscosity reduced further than by lecithin



Application to chocolate
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Å4g of cocoa 

butter and cocoa 

butter containing 

emulsifier was 

mixed with 96 g 

of chocolate 

(32% fat, no 

added 

emulsifiers, 

donated by 

Barry -Callebaut )

Å0.3 % w/w or 

0.6% w/w 

emulsifier on 

total chocolate

ÅAnalysed at 40 º C

0.3% emulsifier

ü Suspension yield stress data confirmed @ low concentration

ü@ higher concentration: viscosity reduction Vbut higher yield 

ü Building further understanding of PGPR functionality first (i-case Case with Nestle PTC York)

0.6% emulsifier0.6% emulsifier



Oil phase structuring with rice bran 
wax: A concept to enhance the 
nutritional value of aqueous 

continuous  emulsions?
Hui Zhang, Vincenzo di Bari, Tim Foster, Bettina Wolf
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