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Abstract: Chicken flavorings were prepared by the Maillard reaction using chicken skeleton hydrolysates that were hydrolyzed to
different degrees as raw materials. The chicken flavorings with different degree of hydrolysis were used to investigate the aroma attributes using
sensory evaluation and an electronic nose. The volatile compounds were identified by gas chromatography-mass spectrometry (GC-MS).
Principal component analysis (PCA) was used to differentiate the chicken flavorings. The correlation between the sensory attributes and the
volatile compounds was analyzed using partial least square regression (PLSR). The sensory evaluation indicated significant differences between
the different chicken flavorings in the aroma properties of chicken, fat, spicy, garlic, onion, soy sauce, harmony, and overall flavor. The results of
the electronic nose in combination with PCA explained 99 % of the variance, which showed that the electronic nose had the ability to
differentiate chicken flavorings with different degrees of hydrolysis. A total of 82 volatile compounds including aldehydes (17), ketones (7),
nitrogen- and sulfur-containing compounds (12), alkenes (15), alcohols (19), esters (2), and acids (10) were identified using GC-MS. Thirty-six
volatile compounds showed good correlation with six sensory attributes according to the PLSR models. The results demonstrate that the
electronic nose and GC-MS combined with multivariate statistical analysis were effective identification tools for the discrimination of chicken
flavorings with different degrees of hydrolysis.

Key words: chicken flavoring; Maillard reaction; sensory evaluation; electronic nose; gas chromatography-mass spectrometry;
multivariate statistical analysis
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Table 1 Sensory evaluation results of chicken flavor with different degrees of hydrolysis

DH  #i& g o - RARR FHRR R AL FAA WA ERAER
DH1 7.402052° 7.3020.82° 4.4040.52° 6.8040.79° 4.8040.63° 5.2020.63° 7.8020.63™ 8.0040.94°
DH2  7.8040.92™ 7.7040.82" 4904057 65040.85° 4.7040.67° 5102074 7504053  7.9040.88"
DH3 8.404052® 8.2040.79% 51040.74° 6.7040.48° 5104057° 53040.48° 8.3020.48"° 8.3040.67%
DH4  8.90#57° 8.7040.48° 54040.84° 7.004047° 5304048 5504053° 8.904).74°  9.0040.67°
DH5 8.0040.67™ 8.3040.82® 4.9040.74° 7.7040.67° 4.9040.74° 6.0040.82° 7.9040.67™ 8.2040.79°

E: B —F RF) F B (a~c) R TR £ 5 2 % (P<0.05).
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Fig.1 PCA plot of chicken flavor with different degrees of
hydrolysis analyzed with an electronic nose
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Fig. 2 Total ion chromatogram of volatile compounds in the
chicken flavor with different degrees of hydrolysis
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Table 2 Results of volatile compounds in the chicken flavor with different degree of hydrolysis identified by SPME/GC-MS (Lo/g, n=3)

PR B 8] /min YR DH1(13.67)  DH2(14.32) DH3(1393)  DHA4(15.87) DH5(18.55)
BEE(17)
1 6.25 2-W A TH: 1.7020.02 2.0040.05 3.0640.08 3.8940.10 3.6340.04
2 6.32 8 %S 4.2040.11 3.0240.08 4.9340.14 5.5340.26 5.3440.11
3 7.49 PR 3.5040.17 2.8440.00 0.9640.02 1.2840.08 1.7026.08
4 10.02 TE 9.8040.25 nd 10.4740.36 11.7240.17 11.0240.33
5 13.22 S B 1.6020.02 nd 1.5840.12 1.806.09 1.610.03
6 16.69 EFHEE 1.3040.11 nd 1.5340.07 1.890.08 1.7430.03
7 20.19 E30S 5.3040.36 2.8940.18 6.0840.27 6.7240.21 5.0140.11
8 24.68 KB 20.100.35 4.9840.11 16.5240.41 17.7240.21 23.6140.22
9 28.09 B X2 nd nd 6.9640.09 7.5340.13 6.6340.22
10 29.24 3,7- = A -2,6-F Mk nd 1.116.03 nd nd nd
11 31.19 2+ — ¥t nd nd 9.8240.27 8.5640.13 7.9140.09
12 31.20 B X-2- T Mt 11.5040.42 7.9540.06 nd nd nd
13 31.59 24-% it 0.9840.00 1.0746.01 1.3740.04 1.5240.02 1.2940.05
14 32.89 BX2,4-% ik 10.6040.12 12114021  12.9840.04 12.68+40.10 11.9426.09
15 38.70 PR 36.5040.23 14.0540.11 nd nd nd
16 38.71 xR T B nd nd 25.7240.12 26.3240.02 24.3040.18
17 39.04 A AR 81.2040.65 nd nd nd nd

EoE (BE) 188.28 52.02 101.98 107.16 105.73
Bk (7)
18 7.38 2- %R nd nd 4.7340.09 4.5040.04 4.0340.01
19 13.08 2- & B nd nd 2.1940.00 2.1740.01 2.7640.01
20 20.03 4-F 1) nd 0.9340.01 nd nd nd
21 33.11 78 S 0.700.03 nd nd nd nd
TR
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22 40.65 2,452k otk = B 10.0040.12 nd nd nd nd

23 4174 EEE-SaLT] nd 6.2840.14 nd nd nd

24 41.74 x4 § ASF I AR 6.800.11 nd 6.1840.08 7.0520.16 5.9410,07
EeE (RX) 17.50 7.21 13.10 13.72 12.73

SRS RS (12)

25 14.65 2-0E Rk 1.1020.00 2.5640.03 3.1740.02 3.4940.01 2.7240.03

26 17.90 2,5-= % Hotok 1.3040.02 1.0240.03 1.7440.01 2.3840.02 2.0140.03

27 2242 3-F AL A S 2.9040.04 3.6240.05 4.1040.05 4.1940.04 4.4340.00

28 22.70 Mk 3.6040.04 2.2140.08 3.0340.04 3.3340.03 3.0040.00

29 23.18 it S S 6.4040.23 5.8140.14 6.4640.09 7.0540.19 7.8240.21

30 37.17 2- TBE etk 1.0440.01 1.1140.03 1.1640.03 1.2840.00 1.0240.03

31 38.59 2-vitok F B nd 0.6740.05 nd nd nd

32 38.60 3-F Ak -4-F AR 1.6040.19 nd nd nd nd

33 39.86 5-%H-2 (5H) AR 7.1040.09 6.830.13 7.3340.25 7.5740.03 8.4840.09

34 40.26 T B nd nd 4.9030.08 3.1040.06 3.2040.09

35 40.65 14- =9 Hokk nd 8.7440.21 nd nd nd

36 48.68 ek 6.3840.09 6.8840.18 7.300.03 7.4940.04 7.9320.04

g (BFARIEY) 31.42 39.45 39.19 39.88 40.61

Wk (15)

37 15.76 KTt nd nd 1.2440.01 1.6340.01 1.0540.00

38 24.92 7 Bt 5.1040.03 4.110.05 5.0540.05 5.5040.10 5.0340.01

39 26.81 1-% A 5.1040.04 3.3240.03 4.5040.04 4.660.00 4.940.09

40 28.59 y-HeAM nd 4.3540.67 nd nd nd

41 30.10 Epizonarene 4.0040.05 nd 3.5340.05 3.8840.07 4.2640.01

42 30.25 ES 30.7026.26 29.0140.08  33.2140.18 34.2240.09 32.4640.17

43 30.44 B-4Li% 2k nd 28.8940.09  29.07#0.23 29.480.05 33.9640.33

44 30.57 o FH 1.4040.02 nd 1.2440.03 1.5240.00 1.4740.02

45 30.82 v-E£F nd 1.8140.11 nd nd nd

46 30.83 o-Kot R 2.3040.16 nd nd nd nd

47 30.95 0B R M 6.8040.09 nd 7.0740.10 7.3240.02 6.8940.03

48 3140 S-HANTE 40.7036.13 38454007  43.3640.19 44.0630.04 47.9330.27

49 31.70 -4 K K 21.1040.08 16.6140.02  18.900.13 19.0740.09 17.2440.10

50 35.82 ZAE 2.9040.00 nd 1.2740.03 1.1940.03 2.4740.03

51 38.92 B-F AR K 2.1040.11 nd nd nd nd
Ee®E (HE) 122.20 126.55 148.44 15253 157.70

B2k (19)

52 15.23 1- 585 7.8040.07 5.3340.04 7.9340.04 9.4640.02 6.2440.06

53 20.70 35-F ZM-2-B2 1.0040.00 nd 1.5140.01 1.9140.04 1.8140.04

54 21.83 1-F45-3-B% 1.7040.01 1.666.00 2.4240.01 2.4020.03 2.160.02

55 22.00 BB 1.0840. 02 1.4430.00 1.7430.02 1.760.01 1.4040.01

56 25.22 1-¥ 8 1.8040.02 nd 2.100.03 1.6740.03 1.5540,04

57 28.10 2-IR 1B 7.4040.10 nd nd nd nd

58 28.22 23-F 8 1.2040.00 nd nd nd nd

HBTR
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LR
59 29.57 a-kib R 3.6040.03 3.8840.14 4.2140.05 4.7240.07 3.9740.03
60 3347 SR 1491204234 1254.6349.78 1395.2043.88 1542.85+10.02 1681.86420.10
61 35.58 KB 2.0040.03 1.5140.03 1.3440.03 1.4040.00 1.3240.02
62 37.46 24-R —¥-1-BE nd 1.1940.04 nd nd nd
63 38.10 5- fk- O b-2-B nd 0.3840.00 nd nd nd
64 38.52 Ya 1A s nd nd 3.0040.04 2.1540.01 2.4940.01
65 38.92 3-RAEE nd nd 1.4540.02 1.4640.01 1.3840.03
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