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Methodology for microplastics

Objective: To identify plastic particles that
may have migrated from baby food packaging
into the food.

Step 1. Create a “fingerprint” of the packaging
Tiny pieces of the plastic pouch and spout
(1000-2000 pm) were cut and analysed.
Raman spectroscopy was used to identify

the plastic polymers, which are primarily
polyethylene (PE) for the film and typically
high density polyethylene (HDPE) for the cap
and spout. This spectrum acts like a “barcode”
for later comparison with particles found in
the food.

Step 2. Test whether the digestion method
affects plastic

These reference plastic pieces were placed in
the same digestion solutions used later on the
food:

*  10% Potassium Hydroxide (KOH) for 72
hours at 50°C

. 30% Hydrogen Peroxide (H202) for 24 hours
at 50°C

After soaking, the plastics were checked

to see if they had degraded or broken into
smaller pieces. The plastics remained stable,
confirming that if particles of these plastics
were present in the food to be tested in step 3,
they would not be damaged during the testing.

Step 3: Digest the baby food
A 10g sample of fruit or dairy puree was treated
with:

e 10% KOH (72h) to dissolve proteins and fats,
then

. Filtering through 300 pm and 10 pm filters,
then
30% H202 (24h) to remove remaining non
polymeric organic chemicals, then
50% ethanol wash to dissolve any remaining
. biogenic molecules.

The 50% ethanol rinsing step was implemented
to remove fatty acids from the sample prior to
Raman analysis, however, given the complexity
of the matrix, complete removal cannot be
guaranteed.

Step 4:
particles

Inspect and analyse the remaining
Large particles (>300 uym) were checked using a
microscope, none were identified as plastic.
Smaller particles (20-300 ym) were suspended
in 50% ethanol and filtered onto a 5 pm

silicon membrane and analysed by p-Raman
spectroscopy.

Raman details: A laser was used to scan

each particle. Spectral data were compared

to known plastic reference libraries. The
plastic types identified were: polyethylene
(PE), polyamide (PA), polypropylene (PP),
polyester (PES), polystyrene (PS), ethylene vinyl
acetate (EVA), polyneopentylene terephthalate
(PNT), isoprene-based copolymer (SIS), and
polybutylene terephthalate (PBT). Extra care

was taken to manually review results, as the
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Raman spectra PE and fatty acids (like stearic
acid) can look nearly identical.

Step 5: Control for laboratory contamination

Lab protocols were followed to avoid airborne
microplastics contaminating
plastic tools or containers; use of glass and
metal equipment; cotton lab coats; all water

samples: no

and solutions filtered before use; covered

filters and beakers; dedicated clean workspace.

Three control (procedural blank) samples

were prepared without any food. These blanks
went through the same lab process (digestion,
filtration, analysis) however without any food
These
detecting any background contamination that
might occur, for example from the air, lab
equipment, or filters.

samples. negative controls aid in

Some particles were found in the blanks; this
is common in microplastic studies. The key is
to compare levels in blanks vs. real samples. If
samples show significantly more particles than
blanks, the signal is meaningful. The report also
noted a significantly different composition of
polymers between the food samples and the
blanks.

Step 6: Statistical analysis

Differences between real samples and blanks
were analysed. Permutational Multivariate
Analysis of Variance (PERMANOVA) statistical
tests were used to ensure findings were not due
to chance.

Notes

This method both identifies and counts
microplastic particles larger than 20 pm and can
match plastic types to that used in packaging.

It can also remove organic matter carefully

to minimise false positives and helps control
contamination. However this method does

not detect nanoplastics (20 pm) and cannot

definitively prove the source of plastic (e.g. PE
from pouch vs factory processes). This method
quantifies the particle count, however it is
limited by the underlying issue that the Raman
spectra of some polymers (e.g. PE) are similar
if not nearly identical to the spectra of some
food fats, so particles containing food fat
could be misidentified as PE.

These limitations apply to all microplastic
research globally but are not necessarily
judiciously considered and universally
communicated.

Methodology for chemicals

Objective

To identify which chemicals could be

extracted from both the food and packaging,

and subsequently to identify plastic-related
chemicals (e.g. plasticisers, antioxidants,
stabilisers) found in both, and therefore may
have migrated from baby food packaging into the
food.

Step 1: Sample preparation

Baby food contents were freeze-dried to remove
water, then weighed. Pouches were rinsed clean
to isolate just the packaging material. Blanks
(control samples) were prepared using pure
sodium sulphate to check for lab contamination.

Step 2: Solvent extraction
Packaging and food were each extracted via the
following steps:

e Ultrasonic extraction using ethyl acetate for
30 minutes at 60°C

. Ultrasonic extraction using dichloromethane
for 30 minutes at room temperature

. The solvents were added directly into the

pouches to mimic real packaging condition

Extracts were combined, filtered through a

0.7 um sieve, reduced in volume, and stored

in glass vials
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Step 3: GCxGC-MS chemical analysis

The extracts were analysed using two-dimensional gas chromatography-mass spectrometry (GCxGC-
MS). This method separates chemicals in two dimensions (by volatility and polarity), and then
identifies them based on their molecular fingerprint (mass spectrum).

Step 4: Data processing and identification

Raw chemical data was processed by firstly using MassHunter software to provide initial
chemical identification, followed by RStudio software to harmonise results, providing a
consistent standard format and filtering out duplicates.

At this stage background contaminants from blanks were removed, and chemicals found in both
packaging and food were flagged. Matches were cross-checked against the PlastChem databage'®’
confirm plastic relevance.

Notes

This method employs Non-Target Screening (NTS), which looks for a wide range of chemicals rather
than looking for a more limited pre-set list of chemicals. The method detects chemicals present in a
sample and then compares the mass spectra of each chemical against a library of chemicals. As such,
this tentatively identifies potential plastic-related chemicals in food and can identify chemicals found
in both packaging and food by overlapping chemical fingerprints. However this does not confirm the
identity of each chemical, nor indicate the source of the chemical.

Dr David Santillo examines microplastics under the microscope for another study at
the Greenpeace International laboratory. © Jack Taylor Gotch / Greenpeace
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