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Abstract: To investigate the changes in volatile flavor compounds in chicken soup during the stewing process of yellow-
feathered chicken, headspace solid phase microextraction (HS-SPME)-gas chromatography-mass spectrometry (GC-MS),
electronic nose, and electronic tongue combined with PCA-BP neural network were used to study chicken soup samples at
different cooking times (0.5, 1.0, 1.5, 2.0 and 2.5 h). The results showed that as the stewing time increased, the color of the
chicken soup became darker. A total of 35 volatile compounds were identified through GC-MS, primarily consisting of

aldehydes and alcohols. The total content of volatile flavor compounds increased first and then decreased, and reached a
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peak after stewing for 2.0 h. GC-MS combined with OAVs value method identified 13 key volatile compounds, including
1-hexanol, 1-octene-3-ol, (E,E)-2,4-decadiena,l (E,E)-2,4-nonadienal, (Z)-2-heptenal, (E)-2-nonenal, (E)-2-octenal, (E)-2-
decenal, 2-pentylfuran, heptanal, hexanal, nonanal and octanal. Based on VIP values, 19 characteristic volatile compounds

were screened, which could be used to distinguish 5 chicken soup samples. Significant differences in the electronic nose and

electronic tongue of chicken soup samples with different stewing times, and these samples could be effectively distin-

guished by PCA and cluster analysis. The electronic tongue PCA-BP neural network model could accurately predict the

stewing time of chicken soup samples and the linear relationship between the true value and the predicted value was good

(R?=0.9998). The chicken soup stewed for 2.0 h showed significantly high scores for flavor, color, appearance, and overall

acceptability. In conclusion, the optimal stewing time for chicken soup was 2.0 h. The results can be used as the basis for

the flavor of the original chicken soup and pave the way for subsequent high-quality Chinese herbal chicken soup research.

Key words: chicken soup; stewing process; GC-MS; E-tongue; E-nose; PCA-BP neural network; volatile flavor com-

pounds; sensory analysis
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Fig.1 Chicken soup samples with different stewing times
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Table 2 OAVs and contribution rate of key volatile substance of chicken soup

SEHERYE MY 0.5h 1.0h 1.5h 20h 25h
&Y (ngkg)  oavs  TIERE(%) OAVs  BUHRZE(%) OAVs  BIHRZE(%) OAVs IR (%) OAVs STk (%)
- 56  0.22+0.03° 0.11£0.02°  0.35+0.06° 0.09+0.07 - - 1.04£0.31°  0.03+0.01°  0.14+0.04° 0.03+0.01°
L-EH-3-BE 15 4.60£1.28" 226£0.71%  23.92+8.84°  4.71£0.84°  6.95£1.73° 2.00£029°  22.07+4.1°  0.70+£0.08' 17.43£2.03" 3.24+0.31°
(E,E)-2,4-
g 0027 183.12+9.50° 89.43+2.42% 470.91+232.61° 86.64+2.37° 320.58+85.49" 91.09+1.41° 3074.86+233.61°97.78+0.21° 482.65+41.66" 89.60+1.02"
g
(EE)-24- _ . ) _ N . \ , . o
T g 1 1.66£0.28° 0.81£0.16>  3.29+137°  0.63:0.06° 3.68£0.79%® 1.07+0.16°  4.14+025®  0.13£0.01¢  5.15+0.43°  0.96+0.04°
(2)-2-B&E 10 0.16+0.02° 0.08+0.01°  1.82+0.89"  0.34+0.01°  0.37+0.05° 0.11£0.03°  1.95:0.45°  0.06£0.01°  1.28+0.15*  0.24+0.02°
(B)-2-TM58E 019 3.16£0.99° 1.54+0.46°  13.37+6.39° 249+0.06® 7.07+1.56% 2.05+0.34%  14.3542.00° 0.45+0.03¢ 14.08+126° 2.62+0.17°
(B)-2-FHE 3 0.4240.05° 0.20£0.03°  1.73£0.84®  0.32+0.01" 0.98+0.21™ 0.29+0.08°  2.09+0.27°  0.07+0.00°  2.02+0.13*  0.38+0.02°
(BE)-2-+—WmE 5 - - - - 0.44:£0.11°  0.13£0.01>  1.29+0.14*  0.04£0.00°  0.89+0.09°  0.17+0.00°
2-MIENKE 5.8 0.12£0.02° 0.06+0.01°  0.59+025°  0.11+0.01° - - 1.55£0.41°  0.05£0.01°  0.84+0.12°  0.16+0.02°
B 28  0.61£022° 030+0.10°  1.1740.29°  0.25+0.09" - - 0.99+0.27"  0.03£0.01°  0.79+0.11® 0.15+0.02"
CUiE 5 531+1.77™ 2.59+0.88°  12.0043.50° 2.48+0.82"  4.41£0.97° 1.29+0.29  9.23+2.20™  0.29£0.05°  9.19+2.60® 1.71:+£0.48"
T 1.1 2.70£0.04° 132+0.04"  4.99+2.02° 0.97+0.14° 3.25+0.89 0.96+031°  6.53+0.92°  0.21+0.01° 4.15+0.30% 0.77+0.10°
FRE 0.59 2.65£0.60° 1.29+0.29"  4.76+1.23"  0.99+0.34° 3.47+1.08° 1.00£0.21°  4.94+0.91°  0.16+0.02° - -

TE: FAT TR RIZOR 2253 3 (P<0.05); “—" KR T,
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Fig.4 PLS score plot (a), loading plot (b), permutation test
of PLS-DA model (c), and VIPs (d) of volatile compounds
in chicken soup samples
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Fig.5 Radar plots of the responses of the sensor (a) and PLS
score plot (b) of E-nose
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Fig.6 Radar plots of the responses of the sensor (a), PLS score plot (b), cluster analysis (c), PCA-BP neural network model (d),

and model validation (e) of E-tongue
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Table 3 Sensory evaluation of chicken soup samples with
different stewing times

Eiztan 0.5h 1.0h 1.5h 20h 25h

A 5.38+0.14° 6.27+0.12¢ 6.55+0.11° 8.77+0.13" 8.22+0.14°

JERES 5.37+0.12¢ 6.27+0.17° 6.53+0.05° 8.49+0.26" 7.52+0.14°

LS 4.16+0.84° 4.73+£0.08" 5.26+0.20° 7.44+0.25* 7.21+0.15%
SRR IEZYE 5.3540.08° 5.7740.04° 6.17+0.07° 8.22+0.13* 7.60+0.07°
1 AT FRER R FoR 22 5 8.3 (P<0.05) .
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Fig.7 Correlation analysis between the content of key volatile
compounds in chicken soup and the data of E-nose,
E-tongue, and sensory evaluation
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