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Table S1. Analytical method validation parameters for NDMA, DMA, TMA, and TMAO.

Analyte Method Calibration Range R? (::g(/)lgg ) (:;g?li ) ZF;/IE; Intra-day (n=6) Inter-day (n=6) Matr:;ol)iffect
(mg/g) (mg/g)  (mg/g) ”;‘;evi“g(l}‘; RSD (%) i‘;ff:rgye(l/“; RSD (%)
1.00 91.50 7.68 86.12 6.15
NDMA * LC-MS/MS 0.25~20 pg/kg 0.9992 0.30 1.00 5.00 93.38 5.37 90.32 6.02 5.26
10.00 92.25 6.14 91.63 6.97
0.25 63.83 1.82 69.66 1.93
DMA  Ion Chromatography 0.025~2.5 mg/g 0.9982  0.051 0.17 1.00 77.24 3.53 75.74 2.19 —
2.50 72.26 1.57 71.63 1.99
0.25 81.54 6.07 90.52 5.58
TMA  Ion Chromatography 0.025~2.5 mg/g 0.9986  0.063 0.21 1.00 92.39 3.86 91.68 2.79 —
2.50 89.35 3.87 86.86 3.69
0.50 78.86 2.32 75.52 1.52
TMAO  Ion Chromatography 0.05~5.0 mg/g 0.9988  0.075 0.25 2.00 73.98 2.45 73.31 1.74 —
5.00 79.70 1.10 77.86 1.34

Notes: LOD: limit of detection; LOQ: limit of quantification; RSD: relative standard deviation. All recovery and precision data were obtained from spiked samples at three concentration

levels (low, medium, high). NDMA matrix effect was evaluated by comparing peak areas of post-extraction spiked samples with neat standards in mobile phase. All concentrations are

expressed on a dry-weight basis.

* NDMA is measured in pg/kg.

Table S2. Experimental I NDMA content (ng/kg) in commercially packaged roasted Alaska pollock fillets during storage at different temperatures.

Temperature

Day0 Day30 Day60 Day90 Day172 Day263 Day310

-20 °C
4°C
10 °C
20°C
30°C

214+£014 1.84+0.15 1.85+0.13 1.87+0.13 257+0.14 349 +0.14 3.57+0.13
214+£014 193+0.13 2.13+0.13 250+£0.12 3.58+0.12 496 +0.13 5.14+0.13
214+0.14 201+0.12 2.15+£0.13 281+£013 3.75+0.13 5.00+£0.15 5.07 £0.14
214+£014 262+0.13 2.80+0.13 316+0.14 3.53+0.13 426+0.14 3.73+£0.12
214+014 249+0.13 2.60+0.12 295+0.13  3.09+0.15 3.31+0.13 3.26+0.12

Note: Values are expressed as mean *+ SD (n=3).



Table S3. Experimental Il NDMA content (pg/kg) in roasted Alaska pollock fillets under different packaging and storage temperature conditions.

Stora%ieogondp Packaging  Day 0 Day 15 Day 30 Day 60 Day 90 Day 120 Day 150 Day 180 Day 210 Day 240  Day 270
221 ;E;Ambl_ V(chgtzl;n 223+0.03 260+004 371+0.17 421+0.13 4.38+0.02 435+0.13 316+0.07 3.78+0.08 3.28+0.01 3.71+0.04 3.97+0.05
2041 °C (Ambi- OV
ent) absorber 223+0.03 214+0.03 2.34+0.09 2.07+0.02 1.90 £ 0.02 1.71+0.09 139+0.17 224+0.02 237+0.02 3.04+0.01 3.38+0.02
(BCPT)
4 °C (Refriger- Vacuum
ated) (BLZ) 223+0.03 244+005 252+0.05 2.88+0.05 291+0.01 264+006 1.74+0.04 205+0.03 194+0.04 213+0.07 2.75+0.05
. Oxygen-
4 °C (Refriger-
ated) absorber 223+0.03 239+0.04 227+0.06 236+0.06 2.05+0.06 1.78+0.13 1.28+0.03 1.70+0.02 1.25+0.02 1.30+0.03 1.66+0.03
(BLPT)
Note: Values are expressed as mean = SD (n=3).
Table S4. Experimental I DMA content (mg/g) in roasted Alaska pollock fillets under different packaging and storage temperature conditions.
Storage Condi- .
tion Packaging  Day0 Day 15 Day 30 Day 60 Day 90 Day 120 Day 150 Day 180 Day 210 Day 240  Day 270
22l ;E;Ambl' Vgg‘zl;n 0474001 066+003 068+001 069001 087£002 099+001 108+0.02 113001 1.10£0.02 1.01+0.01 1.01+0.02
2241 °C (Ambi- V8
ent) absorber 0.47+0.01 0.65+0.01 0.69+0.01 0.75+0.01 0.92+0.01 1.07+0.01 1.14+0.03 128+0.00 1.15+0.04 1.08+0.02 1.10+0.01
(BCPT)
4 °C (Refriger- Vacuum
ated) (BLZ) 047+0.01 060+0.01 058+0.02 0.63+0.01 0.69 +£0.01 0.71+0.00 0.77+0.01 0.71+0.01 0.66+0.02 0.54+0.01 0.60+0.01
. Oxygen-
4 °C (Refriger-
ated) absorber 0.47+0.01 058+0.01 0.54+0.02 0.57+0.01 0.66 £ 0.01 074+0.01 0.77+0.01 0.70+0.01 0.68+0.01 0.59+0.01 0.63+0.01
(BLPT)

Note: Values are expressed as mean = SD (n=3).



Table S5. Experimental Il TMAO content (mg/g) in roasted Alaska pollock fillets under different packaging and storage temperature conditions.

Stora%ieogondp Packaging  Day 0 Day 15 Day 30 Day 60 Day 90 Day 120 Day 150 Day 180 Day 210 Day 240  Day 270
221 ;E;Ambl' V(aBCglzl;n 530+007 439+0.14 591+0.16 5174026 480+006 518+012 502+0.14 534+005 534011 493+0.04 4.42+0.07

2041 °C (Ambi- Y&
ent) absorber 530+0.07 477+0.08 609+005 566005 498+0.11 496+001 543+0.08 522+0.10 519+004 4.81+0.06 450+0.05

(BCPT)

4 °C (Refriger- Vacuum
ated) Blz) 050007 457:019 526%003 527x009 481019 492:002 562003 526010 488013 453010 444002

. Oxygen-

4 °C (Refriger-

ated) absorber 530+0.07 448+0.05 557+022 502+010 476+0.06 540+007 534+020 534+003 4.61+002 483+004 430+0.13

(BLPT)

Note: Values are expressed as mean = SD (n=3).



