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1. Nuclear magnetic resonance (NMR) spectroscopy analysis of PG1 bio-polyol

The chemical structure of oil, epoxidized oil and bio-polyol was analyzed by '"H NMR and *C
NMR spectroscopy at 400 MHz using an Ascend III NMR spectrometer (Briicker, Billerica, MA, USA).
Deuterated chloroform was used as a solvent for the above mentioned samples.

1.1. 'H NMR analysis
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Figure S1. '"H NMR spectra of mustard oil.
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Figure S2. 'HNMR spectra of epoxidized mustard oil.
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Figure S3. '"H NMR spectra of mustard oil-based bio-polyol PGI.

Analysis of 'TH NMR spectra of white mustard seed oil (Figure S1) showed the presence of
characteristic chemical shifts for: 5.35 ppm — protons of olefin groups -CH=CH-; 5.25 ppm — methane
protons of glyceryl -CH—CH—-CHo—; 4.12-4.28 ppm — methylene protons of glyceryl -CH>-CH-CH>—;
2.70-2.80 ppm - protons of bis-allyl methylene groups -CH=CH-CH-CH=CH-; 2.29-2.32 ppm -
protons of a-CHz groups in relation to the carbonyl (ester) group -CH>-CO-; 2.10-2.25 ppm — protons

S3



of a-CH: groups in relation to the olefin groups -CH>-CH>-CH=CH-; 1.60 ppm - protons of (3-CH>
groups in relation to the carbonyl (ester) group -CH-CH>-CO-; 1.25-1.40 ppm - protons of —CH>—
groups in fatty acid chains; 0.86-0.88 ppm — protons of -CHs end groups.

The "H NMR spectrum of epoxidized mustard oil and bio-polyol based on it (Figure 52 and S3)
showed the presence of characteristic chemical shifts which also occurred in white mustard seed oil
(Figure S1). Only in the spectrum of epoxidized oil (Figure S2) characteristic chemical shifts for the
epoxy group were observed: 3.17-3.19 ppm — protons of epoxy groups ~-CH—(O)-CH-; 2.85-2.96 ppm —
protons of a-CH: groups in relation to the epoxy group -CH—(O)-CH-CH:- and 1.45-1.50 ppm -
protons of B-CH: groups in relation to the epoxy group -CH—-(O)-CH-CH2-CH:-. In the spectrum of
bio-polyol based on mustard oil (Figure S3), disappearance of characteristic shifts for epoxy groups and
the presence of new shifts were noted in: 3.70-3.80 ppm - protons of hydroxyl groups at the end of the
chain ~OH; 3.42-3.50 ppm - protons of a-CH2 groups in relation to the hydroxyl group ~-CH>-OH and
2.15-2.25 ppm - protons of hydroxyl groups inside the chain >CH-OH.

1.2. 3C NMR analysis
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Figure S4. ®"C NMR spectra of mustard oil.
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Figure S5. ®C NMR spectra of epoxidized mustard oil.
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Figure S6. ”C NMR spectra of mustard oil-based bio-polyol PG1.

Analysis of 3C NMR spectrum of white mustard seed oil (Figure S4) showed the presence of
characteristic chemical shifts for: 172.80-173.25 ppm — carbons of carbonyl groups >C=0; 127.10-132.30
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ppm — carbons of olefin group in fatty acids -CH=CH-; 68.90 ppm — methane carbons in glyceryl -CH2—
CH-CH>-; 62.10 ppm — methylene carbons in glyceryl -CH>-CH-CH>-; 33.00 ppm — carbons of a-CH:
groups in relation to the olefin groups -CH=CH-CH>—; 31.90 ppm — carbons of a-CHz groups in relation
to the carbonyl groups -CH2-OOC-CHo:-; 27.20-29.80 ppm — carbons of CH: groups in fatty acid chains;
22.70 ppm — carbons of the penultimate CH2 groups in the fatty acid chain —-CH>-CHs; 14.30 ppm -
carbons of end groups —CHa.

The analysis of *C NMR spectrum of epoxidized mustard oil and bio-polyol based on it (Figures
S5 and S6) showed the presence of characteristic chemical shifts which also occurred in white mustard
seed oil (Figure S4). Additional chemical shifts were observed in the spectrum of epoxidized oil (Figure
S5) in: 57.20 ppm — carbons of the epoxy group —-CH—(O)-CH-1i 34.00 ppm — carbons of a-CH: groups
in relation to the epoxy group —CH>-CH—-(O)-CH-. While, on the bio-polyol spectrum (Figure S6),
additional chemical shifts were noted in: 73.86 ppm — carbons of a-CH: groups in relation to the
hydroxyl groups at the end of the chain -CH>-OH. In addition, peaks characteristic of epoxy groups
have disappeared.
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