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Effects of different cooling rates on volatile flavor compounds of anhydrous
live Crassostrea gigas after purification
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ABSTRACT: Objective To elucidate the effects of different cooling rates after purification on the volatile flavor
compounds of anhydrous live Crassostrea gigas. Methods This study employed gas chromatography-ion mobility
spectrometry (GC-IMS) to analyze the volatile flavor compounds of oysters that were purified for 24 hours and then
cooled to 4 °C at varying rates (1, 3, 7, 11 and 16 °C/h). Results The results indicated that 45 kinds of known
compounds were detected via GC-IMS, with 5 kinds of compounds identified in their dimeric forms. These
compounds included 10 kinds of alcohols, 8 kinds of aldehydes, 6 kinds of esters, 7 kinds of ketones, 4 kinds of

hydrocarbons, 3 kinds of furans, 3 kinds of alkenes, and 4 kinds of other compounds. Propanal and isovaleraldehyde
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levels decreased with increasing cooling rates, while acetone levels increased significantly. A total of 25 kinds of

differential flavor compounds, including propionaldehyde, n-butanal, 2-butanone and acetone, were selected based on

variable importance in the projection, and these compounds might serve as potential biomarkers for distinguishing

oysters during the distribution process. Conclusion This study demonstrates that different cooling rates after

purification have a significant impact on Crassostrea gigas in anhydrous preservation, providing theoretical support

for the preservation and freshness maintenance of Crassostrea gigas.

KEY WORDS: Crassostrea gigas; volatile flavor compounds; cooling rate; freshness maintenance; gas

chromatography-ion mobility spectrometry
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Table 1 GC-IMS gradient elution procedure

i BE W B
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0 2 150 2

5 10 150 2

10 15 150 15
15 50 150 50
20 100 150 100
25 150 150 150
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Fig.1 GC-IMS two-dimensional spectrum (A) and two-dimensional difference spectrum (B) during the circulation process of Crassostrea gigas
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Table 2 VOCs of Crassostrea gigas during the circulation process

ES “fi SR CAST  HFA HTR g R ATEER
13- HNEE 1-3-dchloro-2-propanol  C96231 CHeCrO  129.0 871.4 371.302 13567
1E I 1-pentanol C71410 CsH,,0 88.1 717.4 205.849 1.5150
T EE 2-butanol 78922 C4H,0 74.1 550.1 122.864 1.1570
IEN propanol C71238 C3Hs0 60.1 5327 117.490 1.1167
2-HILTEEM 2-methyl-1-butanol-M  C137326 CsH,,0 88.1 7158 204.650 1.4707
Jists 2-HFETEED 2-methyl-1-butanol-D  C137326 CsH,,0 88.1 740.4 223431 1.2339
I 1-heptanol C111706 C7H,0 116.2 988.2 610.497 17508
SN iso-propanol C67630 CsH0 60.1 496.3 107.597 1.0978
3-SR 3-octanol 589980 CsH 50 1302 967.1 556.687 1.4050
e 2-furanmethanol 98000 CsH0, 98.1 847.2 336.523 1.3632
3-FH - 1R 1-pentanol-3-methyl (589355 CeH 140 102.2 858.4 352.024 1.6049
] propanal C123386 C;HeO 58.1 504.8 109.751 1.1488
KIE-M phenylacetaldehyde-M ~ C122781 CsHO 120.2 1050.5 805.272 1.2593
KD phenylacetaldehyde-D ~ C122781 CsHO 120.2 1009.5 670.588 1.2562
S 3-methylbutanal 590863 CsH,,0 86.1 639.1 158.697 1.4097
R -2 E-2-octenal (2548870 CsH,,0 126.2 1029.7 733.538 1.8262
e 1ETE-M butanal-M C123728 C,HO 72.1 623.0 151.001 1.2931
IET-D butanal-D C123728 C4H0 72.1 590.2 137.123 1.2858
ST isobutanal 78842 C,HO 72.1 831.9 316.432 1.0979
(E)-2-BEifsie (E)-2-heptenal C18829555  C;H,,0 1122 980.6 590.441 1.2557
TR 1'3'di°x‘l’ll;‘lrfzi'§'4'dimet 3390123  CsH,0, 1021 708.5 199.485 1.3918
B G RHE ethyl crotonate 623701 CH, 0, 1141 837.5 323.633 1.5636
IR B ethyl Acetate C141786 C4H;0, 88.1 606.3 143.651 1.3442
— SR HH e methyl isopentanoate ~ C556241 CsH20, 116.2 7774 256.143 1.2056
LR e methyl hexanoate C106707 CH,0, 1302 932.1 478.810 1.6968
TR R methyl butyrate 623427 CsH,00, 102.1 992.6 622.358 1.1519
S I3 R i methyl isovalerate (556241 CH,0, 1162 783.5 262.200 1.5401
2-CLi 2-hexanone 591786 CeH,,0 100.2 740.6 223.548 1.5085
Ji-5-F -0 (1-F L 2 3k )

i isomenthone 491076 CiHiO 1543 1120.4 1105.383 1.3409

FRCL
2-7% i 2-pentanone C107879 CsH,0 86.1 657.9 168.427 13753
i 2-THid-M 2-butanone-M (78933 C4Hs0 72.1 5763 131.853 1.0606
2-Tfii-D 2-butanone-D (78933 C,HO 72.1 588.0 136.256 1.2580
2-Tfiid-M 2-nonanone-M 821556 CoH,;50 1422 1064.9 859.341 1.4025
2-Tfil-D 2-nonanone-D 821556 CoH50 1422 1100.5 1010.017 1.8802
PR acetone C67641 C;HO 58.1 484.4 104.745 1.1236
PRI cyclopentanone C120923 CsHO 84.1 767.7 246.980 1.1107
ISR tetrahydrofuran 109999 C,HO 72.1 568.7 129.134 1.2332
g 2-Z HEnmg 2-ethylfuran 3208160 CeHsO 96.1 755.0 235.685 13102
2,5~ F Iy 2-5-dimethylfuran 625865 CsHO 96.1 706.5 198.182 1.3590
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Fig.2 Peak area of VOCs of Crassostrea gigas during the circulation process
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Table 3 Differentially volatile flavor compounds

5 ARG VIP e REUARKR VIP
1 []3 1.49275 | 14 TRWEE  1.09721
2 LA-THEASH 1.46930 15 2-T'Hd 1.08946
3 R-2-FEMEE S 142431 | 16 3-ZHENERE  1.08869
4  HKLZBEE-D 141151 | 17 *$§%:ﬁ 1.07711
At

5 3-E A 1.36858 | 18 2-ZHEETHE 1.07098
6 N 1.33066 | 19 MEMROBE  1.05328
7 2-J 1.32644 | 20 PUSHERE  1.04496
8  2-Tffi-M 1.30930 | 21 P i 1.02993
9 LR TR 1.30169 | 22 ETEE-M  1.02920
10 (B)-2-PEimE  1.24273 || 23 5Tk 1.02554
11 Bl 1.24094 | 24 ZFEEHN_FE4EEE 1.02519
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