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The PHA based material analyzed contains oligomers from 3 up to 11 units and from 3 up to 9 units of

3HB and 3HV, respectively.

Adducts such as H, Na, K, NH and AcN were detected, suggesting interaction with agents during the

analysis of the PHA.

Toxicity estimation shows 3HB oligomers (n=3 up to n=5) have low toxicity (Cramer I), 3HV oligomers

and 3HB oligomers (n=6 up to n=11) exhibit high toxicity (Cramer III).

Future work will be focused on migration testing.
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[A] Filtered extract in test vials.
[B] LC Separation of PHA oligomers.
[C] MS/MS Information (Mass Measurement MS).
[D] Tentative Chemical Identification (Suspicious
through prior knowledge of the material).
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Polyhydroxyalkanoates (PHA) are biological and biodegradable polyesters produced
naturally through bacterial fermentation of lipids and sugars. Nowadays, they have
attracted increasing interest as a sustainable alternative to conventional plastics for
food packaging. However, there is limited information on their chemical composition.
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To characterise the non-volatile fraction of a PHA based material extracts using LC-
MS.
To estimate the toxicity of the tentatively identified oligomers by an “in-silico”
method.
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The study was focused on low molecular weight
oligomers (<1000Da), since it assumed that higher
molecular compounds are not absorbed through
the gastrointestinal tract. 

Oligomers of 3-hydroxybutyrate (3HB) ranging  
from the trimer (n=3) up to undecamer (n=11), and
oligomers of 3-hydroxyvalerate (3HV) ranging
from the trimer (n=3) up to nonamer (n=9) were
identified [Table 1]. 

Both series oligomers were tentatively identified in
pellets and films. 

H, Na, K, NH and AcN main adducts were
detected in both formats, indicating interactions of
the oligomers with various agents (Choi et al.,
2020; Hoque et al., 2021).

The theoretical toxicity of 3HB oligomers were
Cramer I, while 3HV oligomers and 3HB oligomers
(n=6 up to n=11) were Cramer III due to their
greater structural complexity (Cramer  et al., 1978).
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