R EmiB Modern Food Science and Technology 2021, Vol.37, No.11

IR FSRIG KNG AT A2 P E T R XKL

ap&E, HREER, MITE, EEF, BHE, ThEE, PR
(] ARB R Z Rk 5 R = s dm TERRFT r#éﬁfmmlﬁ VEIRE, TR 510610)

TEE: AREFA (90d. 120d. 150d) a9 &4 RAt, A REEAIRTE (1h. 2h. 3h) BFEGERRL . EL
W BRI BARK MR R Tk, SRR, Fx‘%‘ﬁ@%lﬂi'lﬂéﬁkk XHF AT BAOREE. b*fﬁ\ = B
. BB RIS TR LA, B EENAR, FL?E‘Hﬂ‘lfﬂé‘JimiJUrfni/&' ", 120 d W E A B G RS K G, A3 h
&3k %) 6.17%.120 d #6 2 h 23789 LMAR KA 50.91, 1% G544 & 7. 5389 b oA EA R RB 45 5% 5, 2 A £ 380.59~2467.01
mg/kg. 240.34~1309.55 mg/kg 18], 120 d %4 2 h. 120 d k& 3 h 237 49 5 2 ( 1857.08 mg/kg. 2467.01 mg/kg ) F= 7 &8 ( 1042.50 mg/kg-
1309.55 mgkg) &5 THE 74885, ik AL, EHOFLERAM LS T BA 854, BEMA GRS ERE,
JE 63.99%~85.44%2 8], &3 ip kB AA 6 14 F Rkt , TEABRT 2B R G 50%E 4. 90 d ka2 h 27 94 L 1 Kok -
FER S A ASH, HRRZ 120d K 2 h %4 42 FF, EARBT T v E 08 RS M B 1R 3 30 SR A AR, R T ke
#atEER (2h), HARMES (120d) é‘}ﬂ/‘r%%?ﬁﬂﬁuffé’]—ro R AR

XA wér%é%ﬂﬁy; A7 MR EARRS Kok

YERS: 1673-9078(2021)11-328-337 DOI: 10.13982/j.mfst.1673-9078.2021.11.0276

Changes of Nutrients and Flavor Substances in Lingnan Yellow Chicken

Stewed Chicken Soup

ZOU Jinhao, LIN Yaosheng, YANG Huaigu, TANG Daobang’, CHENG Jingrong, WANG Xuping,
DENG Yongpeng
(Guangdong Key Laboratory of Agricultural Products Processing, Sericulture & Agri-Food Research Institute, Guangdong
Academy of Agricultural Sciences, Guangzhou 510610, China)

Abstract: Lingnan yellow-feather chickens of different feeding periods (90 d, 120 d, 150 d) were used as raw materials to explore the
changes of nutritional components, physicochemical properties, free amino acids and volatile flavor compounds in different stewing time (1 h, 2
h, 3 h) chicken soups. The results showed that the contents of fat, protein, b* value, soluble solids and total free amino acids in chicken soups
increased gradually with the prolongation of stewing time, while the yield of chicken soups decreased with the increase of time. The protein
content of 120 d chicken soup was higher, which reached 6.17% after 3 h stewing. The maximum L* value of 120 d 2 h chicken soup was 50.91,
and the color of chicken soup was relatively clear. The contents of glutamic acid and alanine in chicken soup were the highest, which were
380.59~2467.01 mg/kg and 240.34~1309.55 mg/kg, respectively. The contents of glutamic acid (1857.08 mg/kg, 2467.01 mg/kg) and alanine
(1042.50 mg/kg, 1309.55 mg/kg) in chicken soups (120 d 2 h, 120 d 3 h) were higher than those in other seven groups, and the taste was more
delicious. 85 kinds of volatile flavor compounds were identified, and the relative content of aldehydes was the highest, ranging from 63.99% to
85.44%. The relative content of hexanal in chicken soup was the highest (about 50%). There were 45 kinds of volatile flavor components in 90 d
2 h chicken soup, followed by 120 d 2 h chicken soup (42 kinds). This study revealed the effects of feeding period and stewing time on the
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quality of Lingnan yellow-feather chicken soups. The results showed that the comprehensive quality of Lingnan yellow-feather chicken soup

with suitable stewing time (2 h) and feeding period (120 d) was the best.
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Table 1 Nutritional composition and physicochemical properties of chicken soup with different stewing time

AR Befs/% AR % L* a* b* HERENYS TR HY%
90d1h  0.54+0.03° 0.77+0.04" 29.9+0.14"  0.23+0.04®  1.08+0.1"  34.85+0.80° 2.460.01°
90d2h  0.75+0.01¢  1.18+0.037 32.26£0.09" 0.55£0.04*  3.94+0.15°  21.32+0.59° 4.22+0.01¢
90d3h  1.46+0.09° 233£0.01° 31.43+0.058 0.43£0.06® 3.99+0.02°  13.10£0.56% 8.96+0.01¢
120d1h  0.63£0.06° 0.90+0.02%8 37.26£0.46° 0.31+0.11°  5.1240.18°  38.95+0.34° 4.76+0.01°
120d2h  1.18£0.01° 3.32+0.01° 50.91+048° -321+0.15¢ 7.16+0.31°  17.32+0.46" 9.90+0.02°
120d3h  2.81+025" 6.17+0.03* 43.88+0.17° -3.11+0.03¢ 11.6+0.38°  9.85+0.40" 15.83+0.03°
150d1h  0.75£0.06° 0.62+0.01' 36.29+0.53¢ -0.36+0.07° 3.88+0.22°  47.11+1.61° 3.31+0.02"
150d2h  1.28+0.09° 1.38+0.02° 33.46+0.16° 0.33+0.08°  6.53+0.29°  28.12+0.51¢ 5.37+0.01°
150d3h  2.8140.09° 5.58+0.06° 43.58+0.27° -0.54+£027° 17.12+1.08°  9.97+1.54" 18.45+0.12°

E: 90d 1 h ATFHAEAH 90d, ##l2h, AR, &2, 3H7F. RIFRENEFHERTEFZE (p<0.05).
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Table 2 Content of free amino acids in chicken soup with different stewing times

Lk 7B 2R A/ (mg/kg)
90d 1h 90d2h 90d3h 120d1h 120d2h 120d3h 150d1h 150d2h 150d3h
RAZFR Asp 106.68+0.04°  136.59+3.33%  243.93+847° 81.49+0.49"  260.03+26.13% 350.17+0.85 79.58+0.217  140.03+0.88°  271.05+8.55°
R FL Thr* 172.66£16.99"  2322644.21°  440.81+14.71°  107.62+1.165  678.70+12.03 909.14+7.62° 179.23+1.07°  260.88422.44°  525.69+25.31°
22 R B Ser 14551 +0.83%  221.42+45.66° 340.18+30.81¢  109.08 £1.58%  577.30 +22.64° 704.69 £2.76*  162.92+0.01°  329.78 +4.49%  474.23 £30.72°
AEEGlu 640541651 826.07+4.26° 1557.80+17.98° 380.59+0.64" 1857.08+167.68° 2467.01 £186.05° 558494204  750.84 £1.69%°  1692.94 +1.53%
H&# Gly 162.11 £1630°  274.54+9.86"  42247+13.76° 147.41+1.05¢  771.12+3.87° 956.72£32.27"  166.67+1.79%  344.46+528°  665.29 +24.42°
AAER Ala 363.29+5.52% 47010 £537%  74520+32.05 24034 +5538 104250 £187.16°  1309.55+130.75° 314.37£7.05%  571.90+6.19%°  830.51 £40.39°
HEBA Val* 57.53+4.627  74.05+429°  120.83+7.95°  3635+021°  160.36+12.42° 19641 £322°  46.50+0.57%  96.77+4.45%  168.27£7.40°
FELAE Met* 2361 +4.11  3228+0.92%  73.72+4.59° 123340.01°  107.33+10.63° 133.82£5.87°  21.46+7.24%  42.11 +1.89 96.92 +3.26°
F BB Tle* 21.81+334"  4326+3.32° 47.92+1.56®  19.11 0.42° 93.10 +2.04° 111.93 £6.26° 16.14+0.84"  52.40+2.40° 85.06 +3.49°
ZRPBL Leu* 5440+6.43°  98.82+097°  121.06+£2.57°  4124+0.74° 20091 £23.67° 257214599  3149+7.16°  109.39+12.83%  156.09 £6.02°
BA R Tyr 5147+2.84"  88.99+3.61°  110.83+5.13¢  28.61+2.08  127.5143.17° 211.69£14.11°  46.76+0.64" 12238298 173.35+4.96"
K AEB Phe*  37.53+4.550 61.88+3.55° 83.29+1.76°  26.61+1.145  132.7346.36° 15697 £1.69°  31.57+4.53%  113.96+7.16°  153.82+1.51°
p-FREE p-Ala 11863488  19645+2.98°  419.82+9.48"  8231+0.84%8  35395+16.09°  464.87+3335"  71.99+1.18  148.69+127"  234.59+18.00°
128 Om 3.76 +0.174 8.06 +0.92¢ 1433 +1.72° 5.21 +0.62¢ 2427 +4.49 34.20 +1.05° 6.69 +0.05¢ 5.22 +0.09¢ 36.64 +5.47
HAFR Lys* 110.80£5.58" 165234632  32341+129°  92.65+122"  367.17+14.01°  628.81+36.66"  105.13+£1.29"  232.88+0.119  329.28 +6.82°
R E Arg 130.12£9.23°  172.71+2.20°  341.83+37.37° 54474047  42145+4126° 53063 £11.28°  60.16+7.44" 232583497  365.26+4.84°
#IEABL Hypro  2842+5.77%°  46.87 £3.56" 7459 +2.11° 1447071 79.56 £12.59° 115.67 £4.24° 88.07+1.76°  117.66+13.44° 24833 +17.08"
Ji# 2B Pro 114.69+1.80°  160.46+9.23¢  275.65+8.66°  47.67+2.38°  207.90 +4.20° 342.69 +4.48" 4749+037"  57.45+4.19"  169.99 +12.13¢
TFAA 2343.50 3310.00 5757.58 1527.52 7462.89 9882.14 2034.62 3729.32 6677.24
EAA 47831 707.77 1211.01 335.89 1740.27 2394.28 431.49 908.36 1515.10
NEAA 1865.19 2602.23 4546.57 1191.63 5722.62 7487.86 1603.13 2820.96 5162.14
EAA/TFAA 20.41% 21.38% 21.03% 21.99% 23.32% 24.23% 21.21% 24.36% 22.69%

A FATF AR BFEATEREE (p<0.05); *RTIZRLEA LT BB,
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Table 3 List of volatile flavor compounds of chicken soup with different stewing times

T 2% frus (LR s L
B/min 90d1h 90d2h 90d3h 120d1h 120d2h 120d3h 150d1h 150d2h 150d3h

1-3¥4-3-8% 1531 068 0.8l 0.92 0.78 1.18 0.82 0.92 0.85 2.09

B 1499  ND 030 032 ND ND 0.41 ND 0.30 0.55

B IR EE 746  ND 090  0.88 ND 1.38 2.01 ND ND ND
FB5D 16.11  ND ND ND ND 3.93 3.76 0.98 ND 1.70

B2 1836 080 053 028 0.32 0.23 0.82 1.13 126 0.45

I REE 523 ND ND ND ND ND 1.69 0.83 1.56 ND

IR 6.18  3.16 ND ND ND ND ND ND ND ND
TE 937 5263 5136 5835 5762 5187 5330 4992 5002 5457

2-THEE 1096  0.80 ND ND ND ND ND ND ND ND

KBS 1263 327 260 209 3.38 1.84 1.70 ND ND ND

2- B 11.64 636 249 1.71 5.30 2.81 1.29 5.33 2.82 1.62

;33 1237 ND ND ND ND ND ND 2.19 1.97 1.98

FEE 1619 407 252 278 3.24 2.70 2.08 1.99 1.66 1.18

R R-2-FEWE 1809 511 270 267 3.35 1.87 6.09 4.04 2.63 1.50

B 1953 280 338 274 3.66 2.57 2.19 2.18 0.86 126

mE  RX2-IWEE 2118 062 030 032 0.73 0.58 0.96 0.87 0.92 0.88
B S 2233 024 010 015 0.45 ND 0.68 0.56 ND 0.94
(EE)24-F=fft 2262 ND ND ND 0.21 ND ND ND 126 ND
BX-2-%M® 2365 ND 0.33 ND 0.16 0.19 ND 0.29 ND ND
FLR-2A%KJkBE 2485 049  ND ND ND 0.52 0.67 0.83 ND 0.88
(Z)-2-F Vit 21.18 ND ND ND 0.14 ND ND 0.89 0.29 0.94
2+t 2570 0.6l ND 0.30 ND 0.75 ND ND ND ND

B X-2-F=48 1908 042 026 234 ND ND ND 0.33 ND 0.51
RS 2498 404 453 409 ND 472 ND ND ND 0.90

(E)-2- B Mt 1441  ND ND ND 1.45 2.97 0.87 ND ND ND

B X-2-THE 1087 082 033 ND ND ND ND ND ND ND

47 — ¥k -+—k% 1524 ND ND ND ND ND 0.40 0.36 0.16 ND
33-ZFHEEE 1570 ND ND ND ND ND 2.56 ND 1.52 ND

+ =% 2190 023 012 1.63 0.32 0.16 0.84 1.68 0.29 0.54

+ 8% 2385 034 004 0.8 0.25 0.85 0.89 0.22 0.55 0.70

+ik 3091 ND 015 019 ND 1.55 1.82 1.34 0.80 ND

+ 5% 2403  ND 0.12 ND 0.45 0.60 ND 0.49 0.32 0.52

=% 2775 ND ND 0.41 0.63 0.68 ND 0.56 0.29 0.45

i EoA 2848 ND ND 0.16 ND ND 0.86 ND ND ND
Bx FAH 3243  ND ND 0.70 ND ND ND ND ND 0.51
E+AK 3416  ND ND ND 0.48 ND ND 0.28 0.20 0.22

IR 225 070 611 2.55 453 5.39 246 1.97 225 1.50

et NS 2846 009 064  0.11 0.24 ND ND 0.28 ND ND
9-FRk+—k 2481 ND ND ND 0.42 ND ND ND ND 0.63
W+l 2847  ND ND 0.10 0.40 1.66 ND ND ND 0.78
E-+—k% 2776 021 034 033 1.75 0.93 ND ND ND ND
23,6-ZFHARE 1423 0.69 149 0.6 ND 0.28 0.27 2.79 1.40 ND
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&gFk3
Sk o R AR/ %
[&)/min 90d1h 90d2h 90d3h 120d1h 120d2h 120d3h 150d1h 150d2h 150d3 h
3,7-=F 3R 1706 ND ND ND ND ND ND 3.18 2.85 2.59
3,6-=F 2R 1788 ND ND ND ND ND 4.02 2.67 2.80 4.11
BRI 1842 014 ND ND ND ND 0.21 ND ND ND
E-F AR 2551 032 076 047 032 0.75 0.37 0.13 0.42 0.27

I-THA2 ¥WHEKRALE 868 ND 074 ND ND 0.20 0.36 ND ND ND
5-F A5 mA TR 1528 ND ND ND ND ND ND ND 0.25 0.42
2, 6-—F AT 3073 ND ND ND ND 0.34 ND ND 1.89 1.66

4-FHFh 744 ND 031 ND ND ND 0.30 0.20 1.33 ND

2-FAERR 2478 ND 032 046 ND ND ND ND ND 0.30

4- TR 1780 ND  1.02 078 025 0.29 ND ND ND ND

1-#+ %, 2386 ND 022 021 ND ND 0.37 ND 1.22 ND
5-CHA2-WHEFEKR 2480 ND 093 0.67 1.88 ND 0.36 0.21 ND ND

4-% H vk 2402 ND 032 ND 0.90 0.67 ND 0.85 ND ND

‘ 2-WHASAHEIR 2382 ND 146 ND 1.04 0.40 ND ND ND ND
ﬁ% 3WHEI-TEEK 2384 ND 147 ND ND ND 0.21 ND ND ND
4-F K Bz, 253 ND ND ND ND ND ND ND 0.71 0.59

x4 3E ) 1382 ND 037 ND ND ND 0.87 ND ND ND

ZATK 451 ND ND 078 ND 0.81 0.20 ND ND ND

5-FAA-3 FAER 2382 ND ND ND ND 0.19 ND ND ND ND

79-=F A0 2094 ND ND ND ND ND ND ND 0.13 ND
2611-=¥%+=% 1728 ND ND ND 0.39 ND ND 0.41 0.42 0.25
EoFk 2220 016 ND 016 0.0 ND 0.16 0.29 ND 0.19
24-ZFH-1-FH 625 ND ND ND ND ND ND 6.17 527 5.01

1-T ARS8 831 ND ND ND 0.49 ND ND ND ND ND

d-AFHH 1714 107 271 ND ND 0.49 ND ND 1.55 ND

EXS 1223 ND ND ND ND 0.19 0.45 ND 2.04 ND

SRS 1735 019 ND ND ND ND ND ND 0.64 ND

FHIRT W 1236 ND ND ND 0.28 0.20 0.17 ND ND ND
3-CHAD-FH 13- =K 1479 151 239 195 ND ND ND ND ND 1.16

- T A A AR 2275 ND ND ND ND 0.26 ND ND ND ND
2- R 1218 028 ND ND ND ND ND ND ND ND

¥ 8RB 1842 076 039 ND 0.50 ND ND ND ND ND

sk IE OB LB 1591 ND ND ND ND 0.51 ND 0.21 ND 0.36
TBR S /B 1173 ND 029 067 ND ND 0.53 0.37 ND ND

TER S RER 1794 024 ND ND ND ND ND ND ND 0.31

AR 1144 ND 039 ND ND 0.37 ND 0.36 ND 0.16

* 541 1.1 025 ND ND ND ND ND ND ND

i St =R 1154 ND 027 029 ND ND 0.71 ND ND ND
T AR 1276 383 105 562 239 1.36 0.42 1.19 1.59 1.80

CIFNE A 1699 061 ND ND ND ND ND ND ND ND

AR A TR 1689 ND 048 ND ND 0.18 ND ND ND ND

Wk 672 ND ND 041 ND ND ND ND ND ND

e 2-iE XAk 1572 059 143 105 061 0.58 0.85 0.51 2.70 297

JE: ND AFAEmE,
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Table 4 The types and relative contents of volatile flavor compounds in chicken soup with different stewing times

P S Bk BE mHEBRE RE &R XA He  Eit
S 2 15 12 1 2 3 1 36
90d1h
A% 148 8544 5.65 028 101 555 059 100
k& 4 12 21 0 2 5 1 45
90d2h _
A&/ % 254 709 22.03 0 068 242 143 100
G 4 11 19 0 1 2 2 39
90d3h
ARsTEE/% 240 77.54 12.00 0 0.67 591 148 100
Ak 2 12 19 0 1 1 1 36
120d1h
ara&/% 110 79.69 15.71 0 0.5 239 061 100
Ak 4 12 20 1 1 3 1 42
120d2h
AREE/ % 672 7339 16.63 026 0.1 191 058 100
k& 5 11 21 0 1 2 1 41
120d3h
ARsTeE/% 782 71.52 18.15 0 0.53 .13 085 100
k& 3 13 19 0 2 2 1 40
150d1h
AEAE/%  3.03 7025  24.08 0 058 155 051 100
A 3 10 24 0 0 1 1 39
150d2h
FAFAE/% 241 6399 2930 0 0 159 271 100
S 4 12 20 0 2 2 1 41
150d3h
AFEAE/% 479 6716 2245 0 067 196 297 100

ANRIEIZRRA Sl ()04 e S XS XS 7 - R R
PE R (AR & AR 4, MR 4 T
DA, &35 h AN R R A o Ee A,
439N 63.99%~85.44%- 5.65%~29.30%, kiliiEIit
YIRS L, Y& 12 Bl E, 90 d 2 h i)
FERNMEIRR AN 22 N 45 Tl XS iz IR R MR
Wk 3 R SR, IR A —
HH RS2, B WREBMERAR, 0= KU A
BGRBATTEAHE R, BASZIEH] 1 h 50
FAUEYRIRT G B, B — e RN N .
Bl £ IR TR b B e R A,
B REEB AR EZ, HBTHERR
AR, A SRR, KRR EETTEA R, H
R E R R IR — B HIPE . BbAh, S3%mE
BIAAENEY) 2- 1 IR, FHARBE, W
SRS i R B Kk i 2 — ) T8z
BES. WH2E. Be2R. HERRENEDFA . FXT
TR, FWRBUES, SEZFRHE R E A
B2

3 ZHig

3.1 W ESHG R TPHIEN ER . EARE
B bME REVERIEY S BRI T e T BT
G A B, B IR 1] A8 i el o BRI 5%

W19 120 d, HsI TE] A 2 h 04 B BN X2 i 5 B
VLIS ) LA BRI &= RO EE. nriahE
eV &R Ao RSN 5091, 1.18%- 3.32%.
9.90%- 17.32%, SHtaFEEw. BERBNEE, ¥
R ST

3.2 BB T BXSH TS B 18 P B AR,
B Jeli i B [T RT3 N, X597 b %50 2 IR B IAE
AW BTt BEIR. ERR NS 3 B B s ik
FRAT IR IERR. 120 d 2 hy 120 d 3 h AR EIR
& (1857.08 mg/kg. 2467.01 mgke). HNEMEEE
(1042.50 mg/kg. 1309.55 mg/kg) ©#FH KT HE-HLAH
X5 FRUR T

3.3 KE S R RIR A3 85 B, Hi
i AN I e AL B 0 o LL A R 43 Sl 63.99%~
85.44%. 5.65%~29.30%. FAGHILFEEA N 14 FhA
AR, ORI S B A 50% 445, 90d 2 h
F1120 d 2 h XS37 (1 R M RIR A AR B 4, Fihe sy
A 45 FhAT 42 Fho ANRITEZRIAL Sl (] i e i
XSRS ) b A ORI 22 57, i B[] R 72 B )
ANEIK, PUFEZRIN 120 d flid] 2 h fIE RS #0938
(MEFE R .
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