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Abstract: To investigate the differential effects of unfermented tea (green tea), semi-fermented tea (Tieguanyin), fully fermented tea
(black tea), and spices on the quality of savory chicken, sensory evaluation, electronic tongue, electronic nose, gas chromatography—mass
spectrometry (GC-MS), taste-active amino acids, and free fatty acid analyses were conducted to elucidate the improvement effects of tea and
spices on flavor quality. Sensory evaluation and electronic tongue results indicated that the addition of both tea and spices significantly enhanced
the flavor quality of savory chicken. Electronic nose analysis revealed that the spice group was most influenced by W1W (sulfur compounds and
terpenes) and W5S (nitrogen oxides), followed by the black tea, Tieguanyin, and green tea groups. GC-MS analysis revealed that the main
volatile components in the spice group were hydrocarbons including anethole, trans-cinnamaldehyde, (+)-limonene, allyl methyl ether, and
a-pinene, which were consistent with the electronic nose results. Compared with other tea groups, the black tea group possessed a greater variety
and higher contents of alcohols, aldehydes, acids, ketones, and other compounds, reaching 186.5, 600.13, 145.5, 129.79, and 193.39 ng g7,
respectively. In terms of taste-active amino acids and free fatty acids, the black tea group exhibited the highest total amino acid and total fatty
acid contents, at 25.10 g/100 g and 5 293.55 mg/100 g, respectively. In contrast, the spice group contained a total free amino acid content of
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24.23 g/100 g but the lowest total fatty acid content (902.68 mg/100 g), followed by the green tea and Tieguanyin groups. In conclusion, the

addition of tea and spices increased the content of taste-active substances and enriched the volatile flavor compounds, thereby enhancing the
quality of savory chicken. Among the treatments, the black tea group demonstrated the most pronounced effect, followed by the spice group,
providing a theoretical basis for flavor optimization and quality regulation of savory chicken.
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Fig.1 Processing Flow Chart of Savory Chicken
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Fig.2 Sensory profile of the flavor of savory chicken with the addition of tea powder and spices
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Table 4 Effects of Different Marination Methods on Key Volatile Compounds in Savory Chicken

4F/(ng g7

FT b L AR RT/min  RI{&
X L20 T20 H20

1 ETE 2057 1360 9.1940.13 27.09+.54 22.444.97 95.4242.17
2 1-FH-3-85 26.06 1458 5.9840.54 12.494.14 6.3040.63 63.0542.47
3 2-TH-1-TE 28.36 1487 3.0140.37 4.5640.81 4.024.41 3.1540.71
4 5 29.18 1553 1562011 2.6340.24 1.6540.41 10.474.03
5 e 31.15 1668 2.0940.74 2.7340.85 0.890.63 1.9640.15
6 IE B 11.27 1034 1.5940.26 6.7840.86 1.7940.24 -

7 3-FA-1-TE 17.50 1217 3.240.13 3574021 5.830.33 -

8 4-9 4 -1-T8 25.68 1414 0.6640.08 0.900.09 - -

9 B 25.77 1467 - 1.2640.10 0.9740.12 8.1040.52
10 KBS 1873 1252 4.9640.13 - - -

11 2-9 H-2- AR 8.41 920 1.1340.05 - - -

12 Fert ik BE 17.37 1211 485445 0.6640.03 3.3940.19 0.9540.05
13 +—% 32.87 1720 - - - 1.1640.11
14 + =8 40.55 1972 - - - 2.2440.23
15 YaitBs 33.89 1770 - - 3.4340.16 -

16 A B 37.25 1795 1.0410.06 - 0.980.07 -

17 NR-E AR 25.77 1425 0.6240.07 - - -

19 A5 28.84 1537 15.1+.88 - - -

20 4-7E M B3 30.77 1501 4.730.88 - - -

21 o FoBF 33.69 1688 8.184.14 - - -

22 2-3K B 35.08 1692 8.2140.74 - - -

23 *FF B 425 1820 0.660.08 - 0.2140.05 -

24 M AEEE 47.74 2252 1.6940.17 - - -

25 KB 40.22 1912 - 1.6340.24 - -

BB - 1211 64.3 51.9 186.5

26 B 10.02 935 1.8340.17 2.0240.24 1.2040.13 26.7140.26
27 TE 11.67 1097 22.0640.54 12.9040.11 5.144).16 322.7647.89
28 FEE 2055 1201 3.5240.76 2.1540.21 3.0940.13 45.36:4.74
29 TE 25.77 1394 15.1646.99 9.26:4.31 18.53:H.47 112.34+44.25
30 TE: 754 867 - - - 1.1240.24
31 R A 28.56 1508 33.48+.42 7.554).29 5.024).38 28.354).87
32 R P ALEE 42.78 2025 29.934.62 1.6440.24 - 3.4440.42
33 FTE 8.03 821 0.3140.01 0.126.04 - -

34 SR 8.77 916 - 0.1940.08 - -

35 SR 15.72 1182 1.240.14 - - 24.844.25
36 KB 25.97 1484 - - - 14.180.87
37 3-T AL OB 15.96 1182 - 0.7940.23 0.520.14 -

38 + ABE 4387 2041 - 3.7240.56 - -

39 + = 32.86 1722 - - 5.4941.14 3.7840.58
40 B-2-3F Hialis 24.16 1437 - - - 6.08+1.02
M B X -2-E bk 2757 1544 - - - 5.99+4).79
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42 R-2- B 28.86 1590 - - - 1.5440.18
43 H &R 39.59 1940 - - - 3.6440.61
B8 - - 107.49 40.34 38.99 600.13
44 BB 25.96 1450 41140.21 6.2240.74 10.4040.71 6.7740.87
45 e 45.35 2171 18.6620.97 45.1242.07 8.63:1.01 120.86:46.48
46 T 39.07 1849 - - 1.1530.14 3.7740.11
47 RBL 4173 2279 0.1820.01 4.8140.18 0.7940.09 8.6440.07
48 T 32.24 1628 0.4920.04 0.0526.00 - 3.8020.27
49 FBL 42.85 2060 - 0.5920.13 1.0626.09 1.6640.14
50 SRR 3457 1744 - 0.210.06 1.1940.17 -
BBR - - 23.44 57 23.22 145.5
51 B 6.55 816 18.381.44 21114231 4,0520.27 69.001.53
52 2-THR 7.93 904 0.8340.09 0.630.07 0.3940.09 1.8340.41
53 3- 1 15.43 1163 0.940.08 0.9640.07 1.0240.06 0.7940.08
54 6- 5 35 M bRl 22.23 1336 0.5840.04 0.4640.09 0.5240.07 -
55 6- 7 F-2- M Rl 1769  5894.39 0.1340.03 - - 1.8740.21
56 3-#%4-2-THA 19.98 1273 7.540.81 2.8140.31 8.630.61 44974241
57 2-#2 3k 0- I K W -1-BF] 20.8 1301 0.1540.08 - - -
58 2,3-¥ — 21.73 1325 1.8140.14 - - -
59 £ 2257 1358 0.140.07 - - -
60 2- IR 16.47 1179 - 1.050.10 0.4120.07 5.4040.56
61 2- 4R 20.99 1388 - - - 0.7340.08
62 1 -3 16.84 1196 - 0.0520.00 0.530.02 1.1440.12
63 (+)-2-3% BA 28.55 1529 17.664.27 - 0.6740.09 -
64 2-F 3-3- /R BA 10.03 1000 - 0.1520.02 0.200.00 0.4240.03
65 4-2.Y-3-ER) 16.76 1197 - - - 0.2640.06
66 3-F 1 19.04 1240 - 0.7020.07 - 2.1140.19
67 2,3- /%= 12.49 1054 - - - 0.3240.08
68 ¥ -4-i-3- 20.55 1352 - - - 0.9540.14
B8id - 48.04 27.92 16.42 129.79
69 M ALEL B 44.85 2108 2.7430.77 0.730.08 4,0840.18 0.9940.14
70 AZARER TBS 47.40 2246 1.1940.14 0.8740.18 0.7620.13 1.3240.07
71 AZARER T B 46.59 2223 0.2340.08 - - -
72 y- 1 g 37.47 1796 0.0940.00 0.0740.00 0.4120.01 -
73 BB 75 853 - - - 0.7340.08
74 FTERT B8 11.92 1149 0.3840.06 - - -
75 LB g 8.03 878 0.4340.04 - 0.1640.02
76 KBRS A B 13.22 1132 - 0.1740.03 - -
77 RS 7 B 17.67 1233 - - - 0.2440.08
BB - - 4.63 2.27 5.25 344
78 (At 16.88 1201 48.541.87 0.6640.09 3.400.74 0.9540.06
79 3 15.38 1135 - 19.5042.41 23.09+2.68 10.76+2.14
80 B3 12.31 1065 - 0.7320.11 - 0.1940.07
81 R 11.42 1036 1.2340.19 1.4840.17 1.3340.26 2.3640.33
82 A =R 14.96 1140 - 0.490.08 - 0.3340.03
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83 P E 1327 1119 - - - 0.22:0.02
84 ARF AT R 2057 1298 2.56:0.16 0.46:0.06 1.6820.24 0.78:0.09
85 % 3726 1718 0.87:0.14 0.8120.11 - 1.0240.05
86 F i 1751 1233 1.3440.10
87 a- K 1523 1157 - 0.62:0.07 0.79:9.09 0.61:0.04
88 EXa 1954 1254 1.920.07
89 a- RN 2759 1488 25.2041.37
90 BT A 3088 1594 1.1640.08
91 B-R ALK 1598 1164 - - 0.92:0.07
Bx - - 83.03 24.75 31.21 17.22

92 —PEk 8.75 923 113.0144.87 100.7943.54 125.1843.17 131.064.46
93 ¥ L 2958 1661 38.66+1.44 0.91:0.14 1.9040.07 5.0340.34
94 ek 2816 1498 0.6:46.09
95 TAH 4562 2193 8.1621.07
96 7|k 51.96 2441 34214458 104.74+45.47 25.7042.46
97 Ry 4175 1992 - 0.1420.03 - 0.1740.02
98 2k 5232 2456 3184057
99 2- R rkrih 1763 1229 - 1.8530.21 - 23.0422.47
100 2-ET ek 1493 1123 - - - 0.66246.09
101 R AR T ARk 1844 1232 - 17.2643.41
102 =R 3933 1895 - 0.18:0.02 - 0.0626.00
103 R 3747 1817  203.714357 14.1430.98 8.3741.41 32.8140.83
104 TAAEETR 3940 1910 - 0.1140.03 - 0.56240.06
105 2-FATH 7.75 864 - 1.7440.37 0.5810.07

Atk - - 401.53 240.86 161.73 192.39

R A SR T AR AL

HS-SPME-GC/MS iR i Ui SR IE R PRy, REHE B4 e E A IO R P IR R 3 T e e
BT, BB TR 8 Fr. RN ANIE NS R Ak KUK R HEA T 405 A S FE 105 A A5 XUk
VIR, Wik 4 o, VOARESh PO EHE R MERURYIR A 26 Fh, FEERERSE, Bk, RIS, M@K,

H13R 4 B 9 T A XS RSB R A AT AL, KR T B TR PE RS, IS, RIS, WA
SRR R Horp, Akl R BRI, 25, BRI E, 27008 1221, 107.49. 83.03 FlI
40153ng g, HAEEM . Ra-PUEERS. (FFEE . SHBTIIEHBERT a- IR S R R SR B RSN
ARG R KR 22, e S T REW 86 T RIEEAEE 2R, ANE 0] RS XU 55
(2Nt I R DX o 2 R B R 2 O SR Ry (e, S, WSRANIRIESE) AR
TE, MXEESIE SR EAERR, 8BS, W A BT R, S RERS A SUZIR SRR
SR ST AR ZE AR . SR R EIDARESS, AR, RIS, WSS, RRRIHANION T, AN 64.3. 40.34.
57.0. 27.92. 24.75 f1240.86 ng g; ZMEH AL NILAEESE., B3, BIAMILMA:, 73518 51,9, 38.99, 31.21
116173 ng g™, MLIZA AP =F s IO M RUR DR AT TS 2K . WA ANSLAE, 358 T 186.5. 600.13.
1455, 129.79 f1192.39 ng g, BAAT S, F¥RLLS H20 HRERMEXRY R AU EE £, SRBEEH
B X FEBEER TR ERAG EH KEWEIEY), XY B KR A% O s AR H R S5
REEIFE, TERAEDARH B B IER T, B8, B2, B2, WRZREEFE R M KSR (1 b o R R
AWIAR RPETE, TR T AT 1 RFE R -

R T AE A PRI I ek A% R IR D 4 2 B A B A I B o3 R T B 2 =), B R ) 2 R BRI
HApIECRE, SFlE 1-FM-3-BE. 4-TNIREEIGIE . BRI PRl B G A Seg 4 rh () MR R &4, B
R PR . IREWAES RSP, WK B XS A S A N RIBE R IR A BRI 48
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AL HAD  RLAE R BBl A AR T S 2T A, B H R R4S LS M SRR AL PG
MW AR IEARE, 3-FFE-1-TEE. 4-FFE-1-CFF, B —LUEpivk. EESEXRI5 n] REk B IR 1)L
FISERE RN, T RE A BB, R, 2-TH. TR, AEREA k. ARk,
K0T 5 22 (RIS T IR B 58 N AH 73 TR AR ELAE R, e R0 s PR 6 P T R BT TR
HER, BRIMBTAT RIS T W o S48, BIMERGR, — A RS P RUR STk A K.

B9 BEXGHI KB RIRIBIAE
Fig.9 Heatmap of Key Flavor Compounds in Savory Chicken
E: X, HEAFAE; 120, GAN4; T20, SAWLE4L; H20, Lrfomra.

24 EREHELBR
*5 REGHERERNESE
Table 5 Free Amino Acid Content in Savory Chicken
4-£/(g/100 g)
L20 T20 H20 X
Siok FULER  6.1740.16° 5.8930.02° 6.5640.03°  6.3540.14
AR 56140100  51740.13° 5944017°  5.6640.15°
ok FUAEL 12.0440.10° 11.414010° 12.6020.10° 12.2240.13"
BEMEE  22933036° 224740.25° 251040.24° 24.2340.42%
i AV LAFFRFREATEALERER.
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Fig.10 Free Amino Acids Analysis of Savory Chicken
Z: AP RRFEATERZEMESR,
R B RS RAENS ELIEI T AR, InEEREIEIR . SRR NGRS, RS & X



MK EEBHE Modern Food Science and Technology 2026, Vol.42, No.9

ANk A /R, 2 5 R 10 FroR, 76 4 FscaesH rh 3 I 15 P i g, IR IR Rk
REPER 23 RCEE . EIRITET 3 280 MR 2 i i] LU YR IS [R] A B B (1) 25 T R S R0 SRl XS R R — 288
PR E R — . RN ST N, 1A% 25.10 9/100 g, HUCHEFERIA, SAAERZN 4,
N 24.23. 2293 Fl1 22.47 g/100g; HALIARHMEERE LR SR LA IR B R & =, AN 6.56. 5.94
F112.60 g/100 g; A¥ K} N 6.35. 5.66 f112.229/100 g, MM LMK, 4 5.89. 5.17 F111.419/100g. %Efk
GERRI, AR RHHAIA ) R EAEIR 2 RN, (HBEA TR IR (ONGEAS . BOMERIAED) , &
X S R T — R B ) R R INANAS Y, I R PR A A T R I B USRI (i R B
SRS R EAVE R, R T T SR k2

25 [ Z et R ARG g i ER Hh % v

TS A PR RGP R SR PRI S UM« R SRR S M 2 8 SR M R R B R 202, MRt I 1) 2 2
e T 20 A AR R (SFA). FAIARIAETEE (MUFA) FIZAAIAGHTEE (PUFA), RNUAIARIGRR & &1
389 10T B AR P R 2 6 S LR S R I AR TR R Y, AL KL A IR R e, IR E T
5293.55 mg/100 g, ZxA41iAE] | 3 827.17 mg/100 g, B & 4H 4 2 655.73 mg/100 g S 771 2H 4 902.68 mg/100 g,
X AT RER AL W 2 2R o AE — 8 (IR FE T 52 22 My S A BR I S8 A  CR) S e 20, AR st e i B Xof i T TR
AL HTHIESY, BEWR R DT M B B et SN S A SR Z AR, — e RS IR iR A
oM, TSRk, B R A SRR SR LA, AR AL AR R, B Rl
LR Z AR NEE (PUFA) &4 1891.45 mg/100 g. 4425404 1 766.27 mg/100 g AW 5 4L AN R4
N1 051.58 mg/100 g A1 254.66 mg/100 g, a-WHRER (C18: 3n3) AFALBURIIABIING, 5N oV FRERIL F)
176.22 mg/100 g s T HARA 4. FEHEER (C16) FMFEAREE (C18) AWM (SFA), FfbiaeEttam g
RAEAN, ALEHEN SFA FEREiAF 1 11453 mg/100 g, W & HikF| 70347 mg/100 g, %A
420.27 mg/100 g FI752¢Kl4H 268.83 mg/100 g; JHiFR (C18: 1n9C). EitFiiiR (C16:1n7) Fli i (C18: 1n9t)
HNEAMFARITR (MUFA), HAEMREEREY, 2840 MUFA & EfimEiAs] 1 904.38 mg/100 g, 445N
1573.81 mg/100 g, [ JE &4k M54 850.98 mg/100 g FI7rKI4H Ay 334.48 mg/100 g. HIMLAT W, SEERIAH
Bl , R (RS TIIX JEA X %) I 7 PR L S S AR AL AU A D i s o LA B 45 R FH s eI B XS A XU R T ol
R IETINE, JCCARBRL SR EAR, Has 5 A A br—3%.

% 6 BEGHERISES R (mg/l00g)
Table 6 Fatty Acid Composition of Savory Chicken (mg/100 g)

12

Tt 24 AR A1 E Sl ShULE48 A
A2AEEL (C16.0) 1060.21456.24°  87.2-.68" 495334724  204.2146.1°
A2l (C18.0) 354.3248.41°  333.0745.89°  208.144245°  64.6242.01°

R X HEL (C18: 1ndt) 12.81:4.21° 16.7140.87° 9544008  38.614241°
7h#: (C18: 1n9C) 1710.34476.14%  1440.03450.14°  783.22421.41° 273.1445.61°
EhaEL (C18: 2n6C) 1610.26465.43%  1650.11488.13°  885.2142.98"  219.1346.48°
o-T R (C18: 3n3) 176.2248.76% 17.4240.94° 94.614354°  20.010.65°
—+# =t (C20: 3n6) 14.534.11° 10.7140.51° 7.9140.33° 3.3140.14°
— sk (C20: 4n6) 82.91+2.86° 78.5341.25° 62.134.85°  15524051°
ZB: (C10) 26.0420.84
AAEE (C12) 6.6140.21
ME %R (Cl4) 24.614.21° 20.7140.23 15.2140.7° 8.7540.66"
WML (Cl4:1n5) 5.5140.15 -
AzARbER (C16:1n7) 181.234.41%°  117.13#.02°  58.22:#4.24°  22.73:#.32¢
A = Hils (C20.2) 17.2240.24° 15.1249.32° 9.96:41.01°
—+ZHHER (C22:6n3) 12.7140.07% 11.9340.41° 9.6340.57°
JIR-15- =+ w9 —JEER (C24.1) 21.324.14° 20.2240.94° 16.6241.45°
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y-ILjikE% (C18: 3n6) 9.3530.09 8.2840.09 - -
B B 529355 3827.17 2655.73 902.68
ErCORTAE RAKTAREME, AP EAFRR FEAT AR REME R

3 Zhip

AR T RRIER (G750 FRER B, SRR (L5058 ERNEES SRR, 255
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22.93 g/100 g FH 22.47 g/100 g; SEWIER =TT, ARHAEGEFHAE S, 58 5 293.55 mg/100 g Fl
3827.17 mg/100 g, HMEH 5&ERHEAR, 4354 2 655.73 mg/100 g A1 902.68 mg/100 g. %7 ATk, IInAs
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