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Abstract: Cooking methods could have a great influence on the flavour of food, to investigate the effect of cooking
methods on the aroma of pork, this study used electronic nose combined with gas chromatography-ion mobility
spectrometry (GC-IMS) for multivariate statistical analyses of the volatile compounds in pork under different cooking
methods. GC-IMS was used to characterise 100 volatile compounds (including monomers and dimers) of pork under
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different cooking methods. Finally, a stable model was established using orthogonal partial least squares discriminant
analysis. Results showed that, the cooking method is crucial for the formation of pork flavour compounds. Pork cooked by
oven roasting and air fryer methods contained characteristic volatile compounds such as ethyl (E)-2-hexenoate, 1-octen-3-
ol, (Z)-4-decenal, 3-nonen-2-one, (E)-2-hexen-1-ol, propyl butyrate, furazanone, and dipentenyl-M, as compared to the two
cooking methods of steaming and boiling. The air fryer method pork contained higher levels of (E)-ethyl 2-hexenoate, 1-
octen-3-ol, (Z)-4-decenal, and 3-nonen-2-one than the oven-roasted pork. Valeraldehyde and ethyl acetate were labelled as
characteristic volatile substance compounds for both steamed and boiled cooking styles, and the results from the electronic
nose sensor showed that the RPCA model was effective in identifying volatile substances in pork for each cooking style.
The results of the study revealed the effects of different cooking methods on the volatile components of pork and found that
the aromas of air fryer preparation and oven roasting were more similar, providing some reference for the cooking and
processing of pork.

Key words: pork; cooking methods; gas-ion mobility spectroscopy; volatile flavor compounds; orthogonal partial least
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A20 LR g 79-20-9 187.912  0.37£0.08° 2.38+0.11° 2.49+0.07% 2.36+£0.08" 2.73+0.14° st S
A21 R - 13 i 110-45-2 184.769  0.03£0.01° 0.12+0.03* 0.08£0.01° 0.08+0.01* 0.12+0.02° AR
A22 THRLBE-M 105-54-4 178345  0.05+0.01° 0.31+0.03* 0.22+0.02° 0.21+0.01° 0.29+0.05° TR
A23 S TR 97-62-1 174.959  0.03£0.00° 0.02+0.01° 0.03+0.01° 0.03£0.01° 0.04+0.01° FH
A24 LR TR 141-78-6 122.135  0.2240.05 1.79+0.06° 1.31£0.07° 1.42+0.10° 2.87+0.20° & FIFERkI bk
Bl 2-%Hi-D 107-87-9 306.12  0.11x0.01% 0.12£0.02% 0.18+0.05° 0.34+0.01° 0.10+0.02° 7K AUP 1Y & FEk
B2 FH - EE HY 112-12-9 882.554  1.36+0.75" 1.71£0.05° 1.62+0.07° 1.52+0.04* 1.34:+0.08" Wy g
B3 fih 111-13-7 879308  0.73+0.13® 0.79+0.10® 0.92+0.03* 0.91£0.01° 0.630.08" BN
B4 3-T-H-2-T 18402-83-0  563.683  2.29+0.17* 0.13£0.05° 0.10+0.01° 0.12+0.01° 0.11£0.01° -
B5 I g i 3658-77-3  469.607  0.46+0.10° 0.43+0.02° 0.94+0.08" 0.88+0.04° 0.38+0.05" FERER
B6 3-FHE-2- 1 565-61-7 427167  0.03£0.01° 0.07+0.01% 0.05£0.00¢ 0.07+0.01° 0.12+0.01° -
B7 1-2£075-3- 4312-99-6 322706  0.3140.03° 1.49+0.14* 1.60+0.11° 0.80+0.10° 1.58+0.05 BRI
BS 2-J%H-M 107-87-9 321466  0.08+0.01° 0.05+0.01° 0.05+£0.01° 0.04+£0.01° 0.06+0.01® KRR TR
fiZ& B9 T TR 108-83-8 309.828  0.17+0.03° 0.33+0.03% 0.63£0.22 1.02+0.06° 0.44+0.15 &
B10 3- B -2 1119-44-4 295718  1.82+0.38° 0.03£0.01° 0.04+0.00° 0.04+:0.01> 0.04+0.01° SRS
Bl1 2-THi-M 78-93-3 252.904  0.35+0.11° 2.46+0.03* 2.03+0.07° 1.99+0.02° 2.50+0.17° R
BI12 2-THH-D 78-93-3 228.925 1.23£0.57° 0.03+0.00™ 0.02+0.01® 0.02+0.00° 0.03+0.01°* R
B13 2-HIJEDUZME-3-H] 3188-00-9  181.868  0.26£0.20° 5.49+0.23™ 4.95+£0.12° 5.00£0.10° 5.94+0.33° AR
Bl4 4-F 3213 108-10-1 166.793  0.24£0.09° 0.13+0.04° 0.14£0.03° 0.23£0.04™ 0.29+0.06 LA
BI5 3-HE-2- TR 513-86-0 165.648  0.27+0.03% 0.19£0.03* 0.15+0.01¢ 0.30£0.06° 0.60:0.06" ik
B16 1-J34%5-3-Ti-D 1629-58-9 150246  0.28+0.11° 0.73£0.05* 0.45£0.03* 0.54+0.03° 0.87+0.08" RS IUS
B17 1-13e-3-H-M 1629-58-9  147.825  0.05+0.00° 0.23+0.02% 0.23+0.03° 0.30+0.01° 0.30+0.04° RS U
C1 SR 67-63-0 245.77 1.26£0.16° 0.01+0.00° 0.01£0.00° 0.01£0.00* 0.010.00° PN S
C2  R-2J6-T-JHEE  28069-72-9  650.188  0.47£0.29° 0.18+0.02° 0.24+0.02° 0.25+0.02 0.17+0.02° HIRBR
C3 IERE 111-87-5 479575 0.65£0.13° 6.65+0.61* 6.02+0.13® 5.79£0.14° 6.81+0.16° GRS
A c4 T 78-92-2 424.665  0.28£0.07° 0.71£0.10° 0.60+0.03° 0.70£0.04° 1.18+0.10° -
Cs 1-2FJ5-3-1% 3391-86-4 322796  0.06£0.01¢ 0.40+0.08° 0.71+0.05° 1.17+0.11° 0.37+0.09° BT
C6 (B)-2-EV-1-B%  2305-21-7 224476  0.52+0.12¢ 3.61£0.13° 4.21+0.04* 3.99+0.20° 2.18+0.21° Sk

(AR

c7 e 98-00-0 222254  11.63+1.34° 0.08+£0.01" 0.06+0.01° 0.07+0.01" 0.08+0.02 FEUS




%455 % 14 TR, & ETHT RS GC-IMS AR AT 28 A 095 Z M 225 - 239 -

FEAR
X e ez A CASS  fREmfHl(s) FHIEHR
R A B C D

C8 (B)-3-C M- 1-FE-M 928-97-2 206.121  0.5240.12¢ 3.61£0.13° 4.2140.04* 3.99+0.20" 2.18+0.21° -
9 (E)-3-CVJfi-1-BE-D 928-97-2 205.858  0.15£0.02° 0.35+£0.19® 0.53£0.06* 0.56£0.02*  0.60+0.07° -

C10 4-HI -2 T it 108-11-2 174.583  0.04+£0.01° 0.14£0.10™ 0.23£0.02° 0.24+£0.01°  0.26+0.02° -

Cl1 1- 3 71-41-0 163.493  0.21£0.02° 0.33£0.10™ 0.38+0.05® 0.43+0.02" 0.57+0.04" YA ATEINN

Cl2 LM HIEE-D 110-71-4 137.028  0.04£0.01¢ 0.15+0.04° 0.15£0.02° 0.29+0.01°  0.63+0.09" -

C13 R HIEE-M 110-71-4 133.971  0.11£0.02° 0.64+0.04° 0.52+0.06° 1.00+£0.05" 1.27+0.12° -

Cl4 5T 78-83-1 122.105  0.04£0.01° 0.38+0.04* 0.30£0.02° 0.28+0.02° 0.41=0.01° Wtz

Cl15 P 71-23-8 92748 0.06+0.01" 0.13£0.03" 0.18+0.03" 0.22+0.01° 0.17+0.06" KM, MRS R F&

DI 2- I 2463-77-6  886.459  2.58+1.33" 14.31£0.85% 13.17+0.02° 13.04£0.34° 13.01£0.25° A7 K, WEHPAE Rk

D2 (Z)-4-Z5 )i 21662-09-9  694.821  1.61+0.14* 0.91£0.05° 1.18+0.06° 1.41£0.07° 0.82+0.11° M

D3 (E)-24-BiJ&HE-M  5910-85-0  340.324  0.04£0.01° 0.26+0.01° 0.28+0.01° 0.25£0.02° 0.21x0.02° A E W3

D4 (BE)-24-BETJRME-D  5910-85-0  337.263  0.63£0.10° 0.23£0.03° 0.21+0.02° 0.16x0.01° 0.18+0.02* EE RNk

D5 5T 78-84-2 205439 0.06£0.01° 0.02+0.00*  0.02+0.00°  0.03+0.00°  0.02:0.00° B 2
% De6 T 123-38-6 175.787  0.02£0.02* 0.03x0.01*° 0.03£0.01° 0.04£0.01°  0.04£0.00° AT EhE, FEREBR

D7 JEE-M 110-62-3 168.537  0.12£0.07° 0.91£0.03° 0.77+0.01° 0.83£0.06° 1.21x0.15° #{~. Z 2k

D8 JE-D 110-62-3 166.444  0.25£0.03% 0.51£0.08" 0.30+0.02¢ 0.61£0.17° 2.38+0.62° {7, Z 2y vk

D9 2-FHEE TR 96-17-3 143251 0.24+0.03° 1.24+£0.02° 1.27+0.04* 1.07£0.05°  1.00+0.02° RBEAHMR

D10 S 590-86-3 137.093  0.02£0.01° 0.13£0.02° 0.12+0.01® 0.11£0.00°  0.17+0.02° 1 SRR

D11 T 123-72-8 114.888  0.04+0.01° 0.38£0.02° 0.23£0.01°  0.46+0.02°  0.970.06" R

El il 586-62-9 499.94  0.49+0.10° 0.15£0.03° 0.11£0.01°  0.29+0.03° 0.14+0.01¢ AP AR FE AL IR

E2 HLIF-M 100-42-5 880.148  1.78+0.27* 0.13£0.01" 0.12+£0.01° 0.12+0.01°  0.14+0.02" -

E3 XLSLH-D 138-86-3 473.526  4.2240.59* 0.24+0.03° 0.25+0.02° 0.18+0.03*  0.13+0.02° RSG5 T

E4 PRI 99-85-4 445562 0.13+0.02° 0.15£0.04* 0.04+0.01° 0.07+0.01°  0.1420.02* A, RS A
W2k Es o-TRME-M 80-56-8 417222 0.08£0.01° 0.07+0.02° 0.10£0.01°  0.09+0.00* 0.04£0.01° HEABAIARAINAT

E6 ) 80-56-8 384266  0.34£0.05° 0.21£0.04° 0.29+0.01° 0.22+0.02° 0.24+0.02° WABMIAARIM AT

E7 WLSLH-M 138-86-3 383.206  0.17+0.02° 0.49+0.09° 1.11+0.12* 1.20£0.05* 0.47+0.12° TG

E8 NI 99-86-5 370.676  0.04£0.01° 0.01£0.00° 0.01£0.00° 0.02£0.01°  0.01£0.00° A

E9 H LD 100-42-5 233.143  0.11£0.01° 0.25£0.02° 0.39+0.03°  0.42£0.03°  0.13£0.03° -

Fl S-FHE2-ZFEMIE  13360-64-0 33478 0.22+0.02° 3.00£0.19° 3.17+0.04° 2.85+0.12° 2.37+0.27° 1S

F2 2.5- L 123-32-0 932.074  0.99+0.20° 0.04+0.01° 0.04£0.01° 0.04+£0.01°  0.04+0.01° R RBRNR vk

F3 2- R Bkl 109-08-0 867.468  3.87+0.37° 0.18£0.01° 0.18+0.02° 0.17+0.02% 0.15+0.01° [TV

F4  3,5-H3-2-ZFEMEE  13925-07-0  487.196  0.18+0.02° 0.64+£0.04°  0.80+0.05"  0.83+0.02°  0.68+0.05" I SRA M
I Fs 2.3.5-= I3 14667-55-1  399.426  0.61£0.21° 0.04£0.01® 0.03+0.01®® 0.03+0.00* 0.04+£0.01® AR

F6 2.4.6-= I FENLE 108-75-8 322.229  0.03+0.01° 0.10£0.02° 0.144£0.01* 0.09+£0.01° 0.09+0.01° -
F7  2-WPJE-3-FPREIERENE  63012-97-5 295401  0.07+0.02° 0.02£0.01°  0.02+0.01°  0.03£0.00°  0.03+0.01° RN A

F8 2-Z kg 13925-00-3  293.747  0.64+0.05° 0.02+0.00° 0.02+0.00° 0.02+0.00"  0.02+0.01° IR IR
F9 2-1E T kg 4466-24-4 264214  0.67+0.07° 0.04+0.01° 0.03+£0.00° 0.03£0.01° 0.04+0.01° -
Gl [].7 1979/9/4 151.84  0.18£0.04° 0.17£0.01" 0.15+0.01° 0.11£0.00° 0.130.03% FH
G2 IERER 109-52-4 260388  1.66£0.36 0.05+0.01% 0.04+0.01° 0.06+£0.01°  0.07+0.01° LYV S
Rk G3 2-HEETRR 116-53-0 223.734  0.07£0.01° 0.07+0.01° 0.10£0.00°  0.10+£0.01*  0.07+0.00® SRR
G4 SR 503-74-2 204.631  0.09£0.01° 0.11£0.01% 0.13£0.01® 0.13+0.01° 0.11£0.01" Wy IR
G5 M 64-19-7 104782  0.22+£0.02° 1.08£0.01° 1.02+0.03° 1.49+0.13* 1.08+0.06 iR R
HI Nk 111-47-7 234,148 0.05£0.01° 0.18+0.01* 0.19x0.01° 0.19£0.01° 0.18+0.01° S
H2 AT wEm 95-16-9 746293  1.61£0.36* 0.12+0.01° 0.11£0.01° 0.10£0.01° 0.12+0.01° IR
H3 2.6-E AT 87-65-0 707.399  0.48+0.17° 0.45£0.03' 0.40£0.02° 0.39£0.02°  0.48+0.03" -
H4 4-HHOR 106-44-5 468532  0.58+0.20° 1.69+0.05° 2.20+0.05° 2.07+0.03*  1.49+0.06" -
il H5 Zhi-D 91-17-8 461.404  0.21£0.02* 0.56+0.05° 0.81+0.04* 0.73£0.03™ 0.69+0.02° -
H6 Zbe-M 91-17-8 453778  0.92+0.13" 0.39+0.03° 0.51+0.09° 1.02+0.15* 0.39+0.03" -
H7 =T 280-57-9 425792 0.08£0.06° 0.06+0.01° 0.07£0.01° 0.06£0.01*  0.07+0.00° -
H8 IR 62-53-3 191.234  0.11£0.06* 0.15+0.01* 0.13£0.01*  0.12+0.01*  0.13£0.02° -
H9 a3 121-44-8 189.717  0.06£0.05° 0.11£0.01" 0.17+0.01* 0.15£0.01* 0.11£0.02® -
H10 LISE- 109-75-1 143309  0.29+0.06° 3.30+0.33° 2.46+0.07° 3.67+0.07° 6.51+0.33" -

T MFR HRIK, DIIR — K, HHIRCAS S4Bty BRIRES; S5 PR B A R IR T TGSCfE BUR S (I &5 B R St www. thegoodscentscompany.com ) ;
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Fig.4 Fingerprint of volatile pork compounds from different cooking methods
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