Table S1 Selection of meat samples for method development and validation

Sample matrix

Curing

Sausage

Smoked sausage A
Smoked sausage B
Smoked salami
Salami

Chicken liver
Pepperoni A
Pepperoni B
Smoked ham
Baked ham
Smoked bacon
Bacon

Prosciutto
Capocollo

Bologna sausage

N/A

Sodium nitrite

Cultured celery extract

Cultured celery extract

Sodium nitrate and sodium nitrite
Sodium nitrite

Sodium nitrite

Sodium nitrite

Cultured celery extract

Cultured celery extract

Sodium nitrite

N/A

N/A

Potassium nitrate and sodium nitrite
Cultured celery extract

N/A = not applicable (no curing information available)
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Figure S1 The reaction between NO,~ and Et;OBF,4 gave two derivatives. The EtONO (fwoi = 17
2011). In this study, for the first time, we
observed that the NO,™ can undergo also N-ethylation resulting in production of the EtNO,
derivative (fwoi = 144.4 °C). This molecule is particularly suitable for PCI detection.

Top-left: PCI MS of the EtNO- derivative. Top-right: PCI MS of the Et'*NO; derivative.
Center-left: EI MS of the EtNO. derivative. Center-right: EI MS of the Et'®NO; derivative. The
derivative generated from '®NO;™ shows the typical +1 m/z shift.
The reaction between NO3™ and Ets30BF4 gave only one derivative, the EtONO: (Pagliano et al.,
2011). Bottom-left: PCI MS of the EtONO.. Bottom-right PCI MS of the EtONO> generated from

°C) was characterized previously (Pagliano et al.,

15NO3_.
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Figure S2 Overlaid headspace PClI GC/MS chromatograms of 135 meat samples analyzed
between Jun 20" and Jun 27", 2019. Top-left: nitrite recorded on the m/z 76 (analytical peak).
Top-right: nitrite recorded on the m/z 77 (internal standard). Bottom-left: nitrate recorded on the
m/z 92 (analytical peak). Bottom-right: nitrate recorded on the m/z 93 (internal standard). Despite
the high number of samples processed, the baseline of the chromatography did not drift
significantly and the retention time of the derivatives could be reproduced from injection to
injection.
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Figure S3 Effect of the sample:water ratio for the extraction of nitrite and nitrate (4 cured meat
matrices). The GC/MS response is reported against the sample:water ratio. For both nitrite and
nitrate, the variation of the sample:water ratio did not induce trends in the analytical response (the
relative differences within the same series were <2%, Tables S2-S3).



Table S2 Raw data used for Fig S3 (nitrite)

sample:water Nitrite response (isotope ratio rag)

ratio Bologna Smoked ham Baked ham Smoked
sausage sausage
0.4 2.891 2.459 1.116 0.440
0.2 2.940 2.453 1.142 0.430
0.15 2.922 2.467 1.135 0.422
0.1 2.923 2.470 1.121 0.423
Average 2.919 2.462 1.129 0.429
Standard deviation  0.020 0.008 0.012 0.008
RSD 0.70% 0.31% 1.09% 1.93%

Table S3 Raw data used for Fig S3 (nitrate)

sample:water Nitrate response (isotope ratio rag)

ratio Bologna Smoked ham Baked ham Smoked

sausage sausage
04 1.599 0.852 0.846 2.842
0.2 1.626 0.833 0.845 2.863
0.15 1.614 0.849 0.833 2.823
0.1 1.646 0.857 0.827 2.848
Average 1.621 0.848 0.838 2.844
Standard deviation 0.020 0.010 0.009 0.017

RSD 1.22% 1.20% 1.09% 0.59%




Table S4 Nitrite analytical response (isotope ratio ra:s, m/z 76:77, measured by headspace PCI
GC/MS) for calibration blends at different times.

Nitrite ras ras ras ras ras ras Mean StDev RSD

. Jun Jun Jun Jun Jun Jul i i
ug g 18th 20t 24th 27th 18th 10t ug g Hg g™ (%)

0.00 0.0256 0.0239 0.0246 0.0252 0.0257 0.0269 | 0.0253 0.0010 4.1%
0.56 N/D N/D 0.0359 0.0370 0.0375 0.0381 | 0.0371 0.0009 2.4%
1.18 N/D N/D 0.0505 0.0499 0.0507 0.0509 | 0.0505 0.0004 0.9%
2.63 N/D N/D 0.0807 0.0803 0.0809 0.0812 | 0.0808 0.0004 0.4%
5.26 0.1363 0.1375 0.1367 0.1367 0.1373 0.1378 | 0.1371 0.0006 0.4%
20.8 0.4571 0.4576 0.4572 0.4564 0.4568 0.4566 | 0.4569 0.0004 0.1%
81.5 1.6960 1.6953 1.6931 1.6913 1.6878 1.6845 | 1.6913 0.0045 0.3%
151.9 3.0385 3.0325 3.0259 3.0241 3.0179 3.0126 | 3.0253 0.0094 0.3%
219.3 42293 4.2233 4.2141 4.2049 4.1934 4.1915 | 4.2094 0.0156 0.4%
3039 56179 5.6083 5.5907 5.5854 5.5672 5.5561 |5.5876 0.0235 0.4%

Table S5 Nitrate analytical response (isotope ratio ra«s, m/z 92:93, measured by headspace PCI
GC/MS) for calibration blends at different times.

Nitrate ras ras ras rass rass ras Mean StDev RSD

1 Jun Jun Jun Jun Jun Jul A 1 o
MG g o0t o4th o7th 18t 10t bgg”  Hgg (%)

0.00 0.0094 0.0122 0.0145 0.0085 0.0101 0.0150 | 0.0116 0.0027 23.3%
0.56 N/D N/D 0.0292 0.0182 0.0206 0.0276 | 0.0239 0.0053 22.4%
1.18 N/D N/D 0.0340 0.0301 0.0359 0.0365 | 0.0341 0.0029 8.5%
2.63 N/D N/D 0.0574 0.0583 0.0664 0.0627 | 0.0612 0.0042 6.8%
5.29 0.1157 0.1116 0.1156 0.1113 0.1199 0.1144 | 0.1148 0.0032 2.7%
20.9 0.4104 0.4081 0.4108 0.4092 0.4051 0.4050 | 0.4081 0.0026 0.6%
81.8 1.5355 1.5487 1.5619 1.5470 1.5363 1.5357 | 1.5442 0.0105 0.7%
151.8 2.7597 2.7814 2.7741 2.7617 2.7475 2.7451 | 2.7616 0.0143 0.5%
219.2 3.8526 3.8595 3.8448 3.8659 3.8431 3.8482 |3.8523 0.0089 0.2%
303.7 5.0979 5.1479 5.1516 5.1121 5.0965 5.1479 | 5.1257 0.0263 0.5%




Table S6 Nitrite and nitrate extraction efficiency in function of time.

time Nitrite Nitrate
Sample matrix )

min response response
Bologna sausage 10 0.5766 0.2840
Bologna sausage 20 0.6242 0.3540
Bologna sausage 30 0.6394 0.3564
Bologna sausage 60 0.6605 0.3850
Bologna sausage 120 0.6842 0.4113
Smoked ham 10 0.5061 0.1657
Smoked ham 15 0.5263 0.1762
Smoked ham 20 0.5357 0.1810
Smoked ham 30 0.5447 0.1864
Smoked ham 60 0.5643 0.1959
Smoked ham 120 0.5828 0.2090
Baked ham 10 0.2187 0.1606
Baked ham 15 0.2381 0.1703
Baked ham 20 0.2515 0.1758
Baked ham 30 0.2640 0.1814
Baked ham 60 0.2854 0.1927
Baked ham 120 0.3030 0.2045
Smoked sausage 10 0.0941 0.5788
Smoked sausage 15 0.0992 0.5928
Smoked sausage 20 0.1055 0.5963
Smoked sausage 30 0.1136 0.6012
Smoked sausage 60 0.1283 0.6125
Smoked sausage 120 0.1409 0.6194




Table S7 Mass loss observed after freeze-dry

Sample matrix Before (g) After (g) Loss (%)
Sausage 14.2544 7.8805 -45%
Smoked sausage 29.1658 16.0437 -45%
Smoked sausage 27.6904 11.2045 -60%
Smoked salami 29.4585 10.6425 -64%
Salami 19.1396 12.7963 -33%
Chicken liver 37.8349 15.5324 -59%
Pepperoni 19.8526 16.8163 -15%
Pepperoni 14.413 11.3627 -21%
Smoked ham 26.5779 8.2345 -69%
Baked ham 31.0505 8.8278 -12%
Smoked bacon 41.6743 18.6526 -55%
Bacon 21.3804 11.4001 -47%
Prosciutto 32.984 18.7508 -43%
Capocollo 6.6026 3.9754 -40%
Bologna sausage 32.223 12.0084 -63%




