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Abstract: To investigate the impact of drying methods on the volatile profile of Argopecten irradians concentricus, fresh
scallops (FS) was compared with samples processed by natural drying (ND), hot-air drying (HAD) and vacuum drying
(VD). Odor characteristics and volatile organic compounds (VOCs) were comprehensively analysed by electronic nose (E-
nose), gas chromatography-ion mobility spectrometry (GC-IMS) and gas chromatography-mass spectrometry (GC-MS).
The results showed that E-nose clearly discriminated the odour patterns of the differently dried scallops, with ND and HAD
showing partial overlap. GC-IMS fingerprints revealed that ND was characterized by 1-octen-3-ol, 2-methylpyridine, 2,6-
dimethylpyridine, 4-methylthiazole, and dimethyl trisulfide, whereas HAD and VD were dominated by ketones such as 5-
methyl-3-heptanone, 2-methyl-3(2H)-furanone and 4-hydroxy-4-methyl-2-pentanone. Two-dimensional maps indicated that
drying increased both the number and abundance of volatiles (ND>HAD>VD). GC-MS analysis demonstrated that the dry-
ing method markedly influenced the VOC profiles of scallops, with 32, 26, and 16 compounds detected in the ND, HAD,
and VD groups, respectively. Aldehydes rose from 13.79% in fresh scallops to 18.39%, 24.45%, and 19.37%, whereas alco-
hols declined from 33.91% to 21.30%, 19.09%, and 13.84%. ROAV analysis further pinpointed ten key aroma-active com-
pounds, mainly aldehydes and ketones, with decanal and benzaldehyde shared across all treatments, contributing floral,
fruity, and nutty notes. ND and VD were typified by citrus and floral-like aromas, while HAD was characterized by floral-
fruity and woody notes. This study elucidates the composition and aroma characteristics of VOCs in scallops under
different drying methods and provides a theoretical foundation for flavor regulation and aroma enhancement in dried scal-

lop processing.
Key words: scallops; E-nose; gas chromatography-ion mobility spectrometry (GC-IMS); gas chromatographymass
spectrometry (GC-MS); dryging methods; volatile components
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); PEN3 AU, & fE[E Airsense 2\ 7l ; Flavour-
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101S s i kigs RS E R E
1.2 EWHE
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ELZS T4 (vacuum drying, VD) ¥ 50k A 2 1
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Table 1 Sensitive substances and characteristic gases for the

PEN3 electronic nose sensor
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1.2.3.2 GC-IMS 58t =% FIRZEE ik, If
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Fig.1 Radar response map (A) and PCA (B) analysis of the
electronic nose of scallop columns
with different drying methods
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2 RFETHET = DR S GC-IMS 43T
Table 2 GC-IMS analysis of flavor compounds in scallop adductors under different drying methods

BB 3 CASS RI RT(s) RUSiE
B it 111-70-6 967.3 441.81 -
2-TE T it 111-76-2 902.7 279.68 -
1-CU B it 111-27-3 876.5 236.27 -
2-CU I it 2305-21-7 861.7 216.03 -
1,3-T B L 107-88-0 772.1 126.49 -
12705 -3- T i 3391-86-4 984.2 497.89 Vet
R i 100-51-6 1040.8 613.38 FFIE B H
R -2- O f- 1B it 928-95-0 868.7 225.29 -
2- IV P it 98-00-0 856.2 208.99 -
[ES S HoAlh 103-65-1 964.7 433.56 -
A H HoAth 95-48-7 1046.3 622.69 -
R HoAlh 100-41-4 862.9 217.63 -
TR R HoAlh 111-96-6 965.2 435.12 -
KL HoAth 100-42-5 902.2 278.74 -
2-Z B IENE N HAth 1072-83-9 1077.5 678.55 2 N AT TN
2- T 3- 1Mk ik HoAth 85213-22-5 923.5 323.99 KR
VAT S HoAtn 110-81-6 919.9 315.90 -
2,6-— H SRt HoAth 108-48-5 897.3 269.18 IR LA
2-F Bk HoAth 109-08-0 838.0 187.24 IR LA
2-F Skt HAtn 109-06-8 836.4 185.38 -3 1Y
4-F LIS HoAlh 693-95-8 828.1 176.38 IR R T
2,5- H Stk HoAth 123-32-0 919.4 314.80 WoAEA . T 507
2- T kg HoAth 4466-24-4 886.9 251.48 KR R
2,4-— I Skggmk HoAth 541-58-2 877.7 237.10 Ui [ A
N-Ef 3 2 HoAth 10595-95-6 829.7 178.08 k. R
e HoAth 3658-80-8 967.5 442.25 KA A
2,3- T H L HoAth 5910-89-4 927.4 333.03 PR SN T
5- Lk g s it 620-02-0 953.9 401.73 LSS AN Y N £ R
2-F 32RO it 623-36-9 836.7 185.74 SN N 511117
-2~ it 1576-87-0 752.9 113.72 MHE A
T lid 107-92-6 812.8 160.73 -
i lid 109-52-4 884.6 248.12 -
L R iz 107-93-7 849.7 200.90 -
U S IS 3 ] i 1003-04-9 967.1 440.99 B Wi
3-FP -2 B 475 - 1 - i 2758-18-1 961.3 423.23 R IR
5-FF 3-3- P i 541-85-5 947.6 384.28 AT NRE
3-BEH -2 i 1119-44-4 929.8 338.74 FE, A
4 - 4-F -2 T ] i) 123-42-2 820.3 168.25 BB . W5
3- B i 106-35-4 882.4 244.82 R FATR
2-FR L3 (&) -k i P 3188-00-9 815.5 163.44 W% FRA
2 AL P 120-92-3 795.6 144.92 HAR. it
2- I M- 1-H T 930-68-7 924.7 326.85 Fi, R
IO P F 108-29-2 975.9 469.49 R
IR 5 e F 105-68-0 975.7 468.71 [N
2-HlER iR F 611-13-2 975.7 468.76 g
CRH TR o 106-70-7 924.8 327.16 jlENEiv
gamma- | TR o 96-48-0 925.0 327.43 ¥ i
HRC iR o 629-33-4 911.4 297.58 it A
AW OS] o 2307-10-0 876.5 236.21 KA FiER
RS T TR o 540-42-1 862.5 217.03 FLR
TSR i 638-11-9 849.8 201.08 W
TR i 105-54-4 812.0 159.10 W
R R S I i i 110-45-2 785.1 135.97 W
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362 5 Tk BB 2026 4 7 H
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LIRS IR ik 123-92-2 868.6 22521 B NEV
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FHER-3-F 2L T iR fit 110-45-2 790.3 140.31 AR
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Table 3 Composition and relative content of volatile substances in scallops with different drying methods
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