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Abstract: The changes in volatile components in Pacific oysters under temperature stress were investigated using multiple
methods, including sensory evaluation, gas chromatography-ion mobility spectroscopy (GC-IMS), gas chromatography-mass
spectrometry (GC-MS), and multivariate statistical analysis. The analysis was conducted under different temperature stress conditions
(12, 22, and 32 “C ). Concurrently, survival rate and fatty acid content of Pacific oysters were determined. After 6 days of stress, the
12 °C group exhibited a 97.90% survival rate, accompanied by an increase in #-3 polyunsaturated fatty acid (PUFA) content. Sensory
evaluation, GC-IMS, and GC-MS results indicated a decrease in the content of aldehydes associated with fishy flavor,
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including octanal, and an increase in the content of (£,2)-2,6-nonadienal (12.15%), which associated with fruity flavor, providing

a pleasant odor to Pacific oysters. In contrast, exposure to high temperature stress at 32 °C resulted in a decrease in survival rate to

26.00%, accompanied by a decrease in n-3 PUFA content from 46.07% to 39.59%. Concurrently, there was a considerable increase

in the content of aldehydes associated with fishy flavor, such as saturated aldehydes, intensifying the fishy smell of Pacific oysters

and resulting in a notable deterioration in quality. In other words, high temperature stress caused a serious decline in oyster quality.

Statistical analysis revealed significant differences in six key volatile components: octanal, hexanal, (£,Z)-2,6-nonadienal, (E)-2-nonenal,

(E,E)-24-heptadienal, and 3-octanone. The survival rate, n-3 PUFA content, and volatile component composition of Pacific oysters

were remarkably influenced by temperature stress. This study provides a valuable reference for enhancing the quality of Pacific oysters.

Key words: Pacific oysters; temperature; stress; survival rate; fatty acid; volatile compounds
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Table 1 Survival rate of oysters under different temperature stress (%)

a8 B Ta] /d

B/ C
1 2 3 4 5 6
12 100.00£0.00  97.9+1.10°  97.90+1.10°  97.90+1.10°  97.90+1.10°  97.90+1.10  97.90+1.10
22 100.00+£0.00  94.60+1.65°  87.80+5.50°  72.00+6.30°  68.00+4.80°  64.00+3.80°  52.00+5.00°
32 100.00£0.00  84.00+2.50°  71.00+5.20°  52.00+4.40°  41.00+2.25°  30.00+2.10°  26.00+2.16°

2 RV SD £ FHEET; a~c Bl RE FHATLGMEAR —FF R EM LR (P<005). TAR.

* 2 AREIRERB6 dE KT ¥EHIFREMEREMR ( & SEMEE% )
Table 2 Fatty acid profile (% of total fatty acids) of Pacific oyster after 6 days under different temperature stress

o =E/IC o /T
A 12 2 32 : 12 2 32
C14:0 2.59+0.06°  3.67+0.22°  2.51+0.28" C18:3(n-6) 0.27+0.02°  0.54+£0.02°  0.23+0.00°
C15:0 0.74£0.02°  0.65+0.01°  0.79+0.02° C18:3(n-3) 1.60£0.07°  1.98+0.02°  0.82+0.09"
C16:0 20.02+0.98"  19.50+£2.37°  20.91+2.14° Cl18:4(n-6)  3.11+0.32"  3.64£0.35"  2.60+0.13"
Cl6:1 2.45+024°  3.70+0.39"  2.02+0.21° C20:1(n-7)  1.45+0.12¢  2.01£0.12b  2.92+0.08"
15- WA +88 0.5740.03°  0.52+0.07°  0.63+0.01° C20:1(n-9)  0.54+£0.06°  0.86£0.03"  0.60+0.07°
C16:2 0.61£0.06°  0.59+0.02°  0.55+0.02" C20:1(n-11)  4.26£0.13"  4.16£0.16"  4.08+0.20"
C17:0 1.94+0.20°  1.50+0.08°  2.25+0.00" C20:4 1.69£0.14*  1.37+0.10°  1.55+0.13"
C17:1 0.83£0.07°  0.78+0.10°  0.68+0.04% C20:5 18.59+0.32" 16.52+1.31° 14.57+0.34°
C18:0 6.70+0.67°  6.28+0.17°  10.64+0.30" C22:2 2.93+0.41°  3.03£0.12°  2.69+0.01°
C18:1(n-6) 0.73£0.08°  0.69+0.07°  0.77+0.03° C21:5 1.47+0.02°  1.46+0.03°  1.08+0.05
C18:1(n-9) 2.93+0.19"  3.56+0.29"  3.26+0.11" C22:5 1.10+£0.02°  1.2240.07°  1.2240.12°
Cl18:1(n-13) 5.95+0.72°  4.61+£0.41°  4.73+0.36° C22:6 14.52+0.47"  13.39+1.25® 12.32+0.68"
C18:2(n-9) 1.29+0.16°  1.44+0.03°  1.03+0.02° PUFA 45.07+0.57" 46.07+2.86" 39.59+0.93"
C18:2(n-6) 0.95+0.05°  0.85+0.09°  0.86+0.07
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Fig.1 The sensory description (a) and HS-GC-IMS topographic plots (b) of volatile compounds in oysters by different temperatures
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*® 3 TREIBEME 6 d EXFFHIFEL RS ENEE
Table 3 Relative contents of volatile compounds in oysters
after 6 days under different temperature stress (%)

i ety ARC
12 22 32
1 ¥ BR Ot S 0.60£0.03"  0.65+£0.04° 1.23+0.08"
2 LS 0.64=0.16" ND 1.10£0.36"
3 Sl 593 0.55+0.10°  0.53+0.10° 1.28+0.17°
4 3-Wh - A 0.40£0.11°  0.45+0.07° ND
5 —LHER 2.3440.51°  3.46+0.7° 3.61+0.29°
6 1- SH 3-8 0.64£0.27"  1.41+0.22° ND
7 3- AR ND ND 1.09+0.21°
8 2- LAk 1.13+0.32°  1.95+0.09" 1.13+0.43"
9 E-2- SR Hn 5 1.91£0.04" 1.84+0.19" 2.13+1.06"
10 TEE 2.04£0.28° 1.94+0.33° 3.73+0.69"
11 E-2- TEE 2.61£0.49° 3.30+0.64™ 3.55+0.60°
13 R 1.55£0.20°  2.00£0.31*  2.19+0.16"
14 4- M 0.49+0.07° ND 1.06+0.28"
15 SR 4.68+0.31° 3.61£0.26° 4.57+0.80°
16 E, E-2,4- =Wl ND ND 0.85+0.13"
17 R EE 3.22+1.11°  5.2240.89" 2.05+0.10™
18 IR 0.91£0.07° 2.83+0.32" 1.50£0.27°
19 1- FH-3-8  7.36£0.75° 7.52+0.58" 6.76+0.60°
20 3- ¥ 2.41+0.72°  2.59+0.13° 1.43+0.12°
21 FHE 5.67£0.40°  6.13+1.29° 8.70+0.82°
22 EE2A- B MBS 12.91+1.15° 12.23+1.37° 15.90+2.43°
23 EatS 1.03£0.17*  0.81£0.11® 0.70+0.11°
24 E-2- ¥ fik 2.42+0.53"  1.63+0.20° 3.70+0.54°
25 3,5-F =0 2- B 6.58+0.65" 6.23+1.72° 7.18+0.28"
26 eSS 1.19£0.16"  1.60+0.14° 1.50+0.04®
27 EE-24-F B 2.01£0.13° 2.40+£0.45° 0.93+0.15°
28 EZ-6- M 12.1542.37% 11.17£1.99" 5.2340.59
29 E-2- Mk 1.23+0.12°  2.70+0.09° 2.94+0.41°
30 4- T - EKFEE 0.96+0.12° 2244038 2.11+0.35°
31 B3 1.6940.28"  1.64+0.10° 1.03+0.17°
33 E-2- Rt 3.17+0.17°  2.59+£0.20" 3.10+0.44"
34 2- +—FA 2.84£0.47"  1.79+0.05" ND
35  EE-24- A MEs 3.80£1.04° 2.64+0.32° 3.75+0.38°
36 +—a 3.48+0.68" ND ND
37 + =B 1.17+0.12*  0.7240.04°  0.68+0.08"
38 M 2R 1.95+0.27"  1.18+0.07° ND
39 AZAR R 2.29+0.42° 3.00+0.63" 3.43+0.23"
7E: ND: R,
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Fig.2 The PLS-DA (a) and VIP scores (b) of volatile
compounds in oysters under different temperature stress
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