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ILPS Webinar: Module 2

Analysis parameters &
Phospholipids

Thursday, February 26%



The analytical composition of Lecithin
A complex mixture of Phospholipids, Triglycerides and Glycolipids

* Asoutlined in Module 1 of this webinar, most commercial lecithins are co-products of vegetable
oil processing, obtained during the crushing and extraction of oilseeds such as soybean,
sunflower, and rapeseed (canola).

* The functional properties of lecithin stem primarily from its phospholipid content.
Phospholipids are essential components of cell membranes, forming the lipid bilayer—a double
molecular layer composed mainly of phospholipids.

For more details on functional properties, chemical modifications, and industrial applications:
Modules 3 and 4 of this ILPS webinar series.

* Lecithinyields vary depending on the raw material and the efficiency of the crushing process.
On average, yields are approximately as follows:

* Soybean: ~0.4 - 0.6%
* Sunflower: ~0.3-0.4%
* Rapeseed (canola): ~0.2-0.3%
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Key Considerations & Best Practices for Sampling

A representative sample

* Ensure the sample
is representative for
the entire batch
under analysis.

* Take multiple
incremental
samples across
batch/tank and at
different times; pool
into one aggregate
sample.

* Avoiding
discussions with
the customer or the
laboratory regarding

analytical rgsylts,.



Typical lecithin Certificate of Analysis paramete

Hexane-Insoluble (HI) or Toluene-insoluble (Tl) matter [%] Legal:
Max 0,3%

The parameterreflects the presence of impurities such as residual fibers, huslk particles, filter
aids, dust, or equipment-derived (metal) or seal fragments.

US FDA & AOCS (HI1%) method
European DGF (T1%) method, ISO 28198 is also widely applied for TI% analysis.

Differences between hexane and toluene are negligible when using the same filter pore size.

HIl & Tl method describe different filter sizes. Tl: G-3; pore size: 16-40 pm; HI: 40-60 um pore si:

MU: HI £0,14% TI1 £0,05%
* Sample not properly dissolved
* Poresclogged in crucible/filter
* Too fast over filter after dissolving, needs to settle first
* Repeated filter usage (& filter cleaning method)
* Possible use of vacuum and filter surface (cm?) ILPS Webinars 2026



Typical lecithin Certificate of Analysis paramete

Viscosity Usually: 5,000 mPa.s - 18,000 mPa.s at 25°C

Lecithin has a has a thick, syrupy consistency.

Viscosity is measured at 25°C. | = _ | [

I he conventional method is done by a Brookfield viscosimetei in a 500mt beaker glass,
(placed ;n a water bath using a spindle at a certain rpm to measures the shear forces
torque).

Advanced laboratories employ modern Brookfield viscometers requiring 5 mL lecithin;
Viscosity is automatically measured until a steady curve is obtained.

This method requires less lecithin, is more precise,
eliminate pseudo-plastic effects, shear-thinning
non-Newton & thrixotophy behaviour influences.

MU: = 625 mPa.s (using advanced instrumentation)
* Homogeneity of the sample
* Temperature during measurement
* Spindel type & positionincl. rpm
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Lecithin parameters f
Phospholipids

Phospholipids

Analysis via HPLC or 3"P-NMR Spectroscopy.

HPLC is suitable for standard and simple lecithin, butisinadequate for comiplex or modified lecithin’s.
Phospholipidsin Lecithins are separated in HPLC, with components eluting at different rates depending on their
affinity.

*'P_.NMR, based on the detection of the phosphorus nuclei present in phospholipid molecules, is a universal,
SRR PLE Chromography SR INMR e atyre and fatty acid composition.

Phosphorus atoms in the molecules, allowing
Separation on Phys. —-Chem properties + individual phospholipids to be distinguished,
UV/LS/MS including their structure, chirality, and fatty acid

Detection

composition.
Accuracy Simple mixtures Complex/modified lecithin
e . . Internal standard (triphenyl phosphate)
Quantification Requires standards e
Structural Info Limited Full 3D structure & stereochemistry

Issues with hydrolysed/ acetylated/animal

REENELRIL lecithin. Or modifications required

Universal, all sources/modifications

Sample Damage Possible Non-destructive, no contamination

Requires specialized equipment and expertise.
Other Higher resolution sometimes necessitates
complex data analysis
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* The phospholipids with both hydrophilic and lipophilic parts, concentrate at the interface between oil and water
* Reduce interfacial tension between the two phases
* Prolong the emulsion stability

hydrophil

lipophil
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ILPS Webinar: Module 5

Legal Aspects & GMO

Thursday, March 19t



Some legislation areas to consider
regarding lecithin

Q€> -
Packaging
material

Additives

General o
Food Law
C> :




What is lecithin according to legislation?

» Definition: Lecithins are mixtures or fractions of phosphatides obtained from animal or vegetable foodstuffs.
* Plant and Animal Sources: Soybeans, sunflower, rapeseed, egg yolk, etc.
* Regulatory Framework:

« EU regulations: Annex Il and Annex Il to Regulation (EC) No 1333/2008

* USregulations: GRAS status, FDA regulations

* International standards: Food Chemicals Codex, FAO/WHO

» Safety and Purity Standards: EU specifications: Mild bleaching with hydrogen peroxide, purity criteria, impurities
restrictions and restrictions on heavy metal limits

* FDA regulations: Extracting and bleaching processes

» Purity standards: Loss on drying, toluene-insoluble matter, acid value, peroxide value

 EU Regulation No 231/2012: laying down specifications for food additives listed in Annexes Il and Il to Regulation
(EC) No 1333/2008

e US:21 CFR (namely §184.1400/5§184.1063 /§172.814)



GMO Introduction

Countries Approving GM Crop Cultivation
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Source: International Service for the Acquisition of
Agri-biotech Applications (ISAAA) Science
Speaks: 31.10.2024
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New Genomic Techniques

New Genomic Techniques (NGT) aka Precision Breeding

Non-Homologous

Homologous Recombination

Recombination
DNA Template DNA Template

Repair/Exchange of DNA Bases Insertion/Deletion of DNA Bases

www.transgen.de

GMO GMO ?

NGT2 NGT2
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ILPS Webinar: Module 6

Food Safety &
Nutrition

Thursday, 26 March 2026
11:00 CET



1 Why “Food Safety” is so important?

2 Different key contaminants for lecithins

Age n d a 3  How to mitigate and limit the food safety

risks?

4 A bit of nutrition

5 Discussion, Q&A
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Little Quiz

How many chocolate bars can we make with a truck full of lecithin?

25 MT of lecithin e 6,250,000 kg of chocolate Q 78,125,000 chocolate bars!!!

ILPS Webinars 2026



Hexane (2/3)

Hexane war in
France



Ochratoxin A (1/2)

Mycotoxins (fungi toxins)

Non-polar compounds; hence, they are insoluble in water.

Ochratoxin A (OTA) is the most important ochratoxin in terms of quantity
and toxicity

Bioaccumulates

Hot, humid climate - Temperature, humidity, soil and storage conditions

Highest mycotoxin levels:
* damaged of broken kernels

OTA tends to accumulate during lecithin processing, as levels in the raw oilseeds
are significantly lower than in the final lecithin product.
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Nutritional values of lecithin

Based on the work of the European Lecithin Manufacturer Association - ELMA ILPS Webinars 2026



