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1 #MRIERE
1.1 MR AT EES

104 J&] i WEPE B HR NG, 07 R 55 35 42y ) 5 104 J i
WEPELThr LIS, VU S AR T e o @ R A FRA R
42 H i MEVERL 32 XS IE K& A FRA F

fise 1L i 1D 7R PR i N, 26 [ Sigma 3R A A
HoAb iR 24y o pr 2, 1 25 8 Ak R A IR WD

MY-YL50P701 2% 4 TH H & 7 4% , 35 i 48 1A 5
A300 ZEEFR BT A, 75 [ 2 BR 1R 23 7] 5 8890A A AH
1% -7000D BT 3% Bk HIX , 38 & Agilent 23 7] ; PDMS
HEIET 4, 9218 Supelco 24 ] 5 7890A A (A i A (&
KNGS TGS ), 95 [ Agilent A H] .
1.2 H@mfl&E

S UK O O s A RS FOK (it B 1:3)
A HL S 14, 65 kPa 5 20 min, R J5 7E 55 kPa
FeL 0l 50 mine EWILFIE R AN S I, O R Ve
VR R i UK , A7 T —80 °C, % M.
1.3 EXEFERUE

L &5 E S % GB/T 5009.5—2016( £ 5
A FE RbRAE A PR I ) Y L EC R AUk
(Bed 22 816.25) s IR & 500 E 2% GB/T 5009.6—
2016 fh & A E bR HE B PR 7 0 5 ) Y iR
A 5 Iy 3 5 3 2 2% GB/T 5009.4—2003¢ &
it 2 A E AR TP OB 0 ) I o T A
e ROBER PR R R B A
14 BEEBRSENE

2% Sun %Y 5 IR MBS BGE AR
BT AR, IR AERER (6 mol/L) , B )5 # 4t,
16110 “CHER ICE 24 h, W HG 1 38 2 % 25 mL.
BT mL SRR 2 T8, TR LR v, A TR
FHUERT IR JS , SRR A sh o A ASGHEA TR I
1.5 #HEEEEITE

MR A A S LR (0 S DR A1, 27 W 2 25T i
M RIS E =N
1.6 FERER S ENE

2% Li% S W 8 M e, Bl BREAS
5 mg/mL Ak T-E g R H R . 2 mL 556 e fm ik - it
VAN 300 pl 2R B T 95 CKIBIREL L5 h, B3 &
FEIJF A 2 mL 0.9% NaCl 11 mL 1E & ke k172
B, B0 (5000 r/min, 5 min) 232, lUEWERE T I
FENR . AL o B - AR 1 IRLEE 250 °CL, Zr i te

20 1, A6 25 75 BE 260 “C. AR FE IR 80 °C, AR 4F
0.5 min; LA 40 “C/min F2 /37 FHil 2 165 °C, ff4F 1 min;
LA 4 °C/min B2 7 T+l 2 230 °C, £ 4 min,

1.7 EZRMERSNE

HURE B g BEA ST 20 mL THZSHH, LA 6 mL
ALK, 7E 60 CE&F T4 15 min, R 40 min,

3 £ F . HP-5MS B 414 (1% 4 (30 m < 0.25
mm X0.25 pm) , # <K He, Jii # 1 mL/min, /A 43
Uit s BEAE DR 250 °C, f# BT B[] 5 mine F2F FHl -
E AR 40 °C, 4345 2 min; L 5 °C/min 7+ & 90 °C, f#
135 min; LA 8 °C/min 1 & 250 °C, {4 2 min.

Jo 3% 2% 1 - AR i e TR 280 °C L B T VR IR
230 °C; DU AT 150 °C, L FRER 70 eV, B F1 4
Ju Al 35~350 m/z.

FEPEAAT : GC-MS B 24k A 3 5 TIC 2 #r
FUE 2 245 (MassHunter) 840 B )5 , 5 NIST £
JE X 0 BE DG C KT 70 %6 P Ik

FE BT AL AT E o R A e AU —
Bt
1.8 HiE4bIE

oK i SPSS Statistic 25 84 % B df o 47 PR 2
T 22508 W Duncan’s 22 5 L 58 4540 P 22 8]
22531, «=0.05. 2K Origin BAFAE R, i 56 25
DL bR 22" Fon .

2 ZEREHH

21 BRHWEEREFHS

X PR PP ) R B BRI IR T K Ay
FURESE , 36 1Al 0, B EA XS 207 L AR 52 N XS Y
KAy & B4y ) 0 1.96.1.98..1.76 g/100 g, =% 2 [
To iR 3255 (P>>0.05) ,fH 34~ fh A A B9 25 1 5 IR
i R B 22 5 B (P<0.05) o [ B XS Y g
i oh 16.13 g/100 g, B3 T Hoh 2 4 R (P<<
0.05), 3 &Ll hr 1 LA AR XS Y 1.02 1 1.22 4%
ZL7 LS ) OB 5 3k 0.97 g/100 g, i 2 e 1 [
ARG FITRSE A (P<<0.05) 5 B2 A AL 1 5
83.91 g/100 g, 5 HoAth 24 S A A7 7F 1B 3 25 5 (P<<
0.05) , 43 5l J& [ 4 %% F0 21 f7 (39 /g 1.12 £i5
1.081%.
22 BAMBRIERARMESE

FH 2 2 T [ GG XS 2T 1 3 FRR 52 A XS 344
I 16 FhaE SR, Hoh & T E R 7R JEL TR A
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Table 1 The nutrient composition of

F2 SHEANSERAMESE

Table 2 The composition and content of amino acids of

three varieties of chicken g/100 g three varieties of chicken g/100 g

b g ﬁiﬁﬁﬁl P HILR mgr S
Index Gushi chicken chicken Cobb broiler Amino acid Gushi chicken ) g‘as an Cobb broiler

chicken

HMEE A Crude protein - 74.64+0.09b  77.70+1.05b  83.9141.48a KA Asp 6.93-0.07¢ 7 44-+0.15b 7.93-40.05a
B Fat 16.13+0.05a  15.82+0.01b  13.260.10c AR Glu 9.73-+0.14b 10.624+0.07a 10.86+0.03a
W4 Ash 1.96£0.08a 1.982£0.29a 1.764+0.07a HaEm Gly 4.1840.08b 4.5740.03a 4.5440.03a
T BE Total sugar 0.25+0.02¢ 0.97+0.01a 0.82+0.01b N Ala 3.3440.41a 3.1540.02a 3.63-0.36a
AT O R ING FhE R R 22 7 i 35 (P<<0.05) , F Al Note: &R Tyr 3.6040.24b  4.01+0.04ab  4.3240.02a
Different lowercase letters in the same row indicate significant differ- 1AW His 3.17-+0.08b 3.13+0.01b 3.91+0.17a
ences (P<<0.05),the same as below. &R Arg 5.0040.02a 5.20=0.06a 5.620.06a
%@5‘5 9*1130 gﬁ\&ﬁxgm E(J ‘é\’ﬁﬁﬁﬁé\ﬂ%ﬁﬁ% &R Pro 8.08+0.09b 8.29+0.13b 8.94+0.04a
S " e Y= . 2253 R Ser 3.00+0.03b 3.3740.03a 3.4140.02a
(P<005) ’ /ﬂ\: I:F' iH— ﬁz B:] XL% E@ /E\ /gt;l: % ﬁ& /ﬁ\ é % al INEER Thr 3.22740.01b 3.34+0.05b 3.52+0.01a
(85.09 g/100 g) , KA [ U X ANLLHLLLIXG F 1.14% R Val 5.88+0.03b  6.0440.03b  6.57+0.06a
AR HRR EER AR AR S Al . BB M 0.0440.05c  1.59+£0.0lb  1.320.02a
ST SR LR A L L UGS 2T R 1L A FR S AR lle 1.0540.04b 1.1340.01b 1.26+0.02a
. i o n - .. . AR Leu 7.60+0.07c 8.4640.08b 9.04+0.02a
ENCRE AR E S FUREE N L LB FHNEE Phe 3.77+0.1b 3.92+0.01b 4.34+0.02a
37.11% .37.59% F137.54% , b5 IR SAE LT 2 Wi Lys 5.28+0.0dc  549+0.01b  5.90+0.04a
HeWR 2 4R 59.02 % .60.22 % F160.10% , ¥ TG i WTEIERR EAA  27.744+0.19¢ 29.97+0.2b 31.94+0.14a
22 (P>0.05). MEIERRYL R AT, 34 b ﬁfjﬁ%m 47.01£1.15b  49.77£0.54b  53.15-0.17a
X FE AR AR AR, R IHE IR Se2 WEMEm TAA 74754133 79.74+0.74b  85.0940.96a
M\%Z’ﬁﬁﬁ%,%ﬁj\jﬁ’ﬁﬁﬁo QITEUJX%&‘] ':P/ﬁ\‘/ﬁ EAA/NEAA/ %  59.02+1.04a  60.224+0.26a  60.1040.08a
EAA/TAA/% 37.114+0.41a 37.5940.10a 37.54+0.03a

iR PR A SR & 1t 43 il 2 10.62.7.44 g/100 g, 5331
35 = T AR Y 7.36 %6 .9.15 % (P<<0.05) .

F ] LA TR, 214 L X8 v i A 52 R 1 AR X
O 22.6500, W F m T 4G XS AR5 A G (P<
0.05) , T [ & X v () &t bk 420 2k 2 AH 4 & &k

29.19% , o & & T HAL 2 4 S AP (P<<0.05) . HE 1B

60 -%%;ﬁgﬁg Bitter am'ino ac'ids
I R & FE B Sweet amino acids
55 COfEER & FEAR Umami amino acids
50k a a a
45k
40k
351
30 a b ¢
251
20
15¢
10F
5k

W SR He 1%
(=

Percentage in total amino acids

B
Cobb
broiler

AR AlIpY)
Honglashan

chicken

Al Variety

1] e X
Gushi

chicken

R RN R . Note: Essential amino acids: Thr, Val,Met, Lys,
Leu,Ile, Phe.

UL 3 R 4 o R B 0 45
P 5 R T B33 0 ST B R 3 1
L 0 1 S

HR Lys 36
HNERR Phe
SRR Leu
SRR Tle -

AR Met
I
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225 R Ser 19

FNER Thr
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] i
1
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AL BRI
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Honglashan ~ Cobb broiler
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HAR Gly
FFl Variety

BEE Glu
KREETR Asp
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Fig.1 The proportion of flavor amino acids to TFAA (A) and taste activity values (B) of three varieties of chicken
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2.3 BHMAEREKRARIESE

2 3 AT A0, AR XS 20 Pl 38 R 5 Y 45 )
Rt 8,7 F1 O NG IV R o YR [ 4R Y TRl
X B XS A IR R L 4 B 49.07
40.86 #136.56 mg/g, L% 4 XS 90 R & & 8 3% & 1 H
i 24> AR (P<<0.05) o [RI5E SLFR Al iR A i 1R
TELLHr X vp & & B AIK, 43 8 0.63.25.55,10.58
mg/ g, ForfrRg fE R O i AR T LA 2 A4S i R (P<<

0.05) . BEA, L0371 IE &4 5.55 mg/g 464 DU
iz, 2 e A 2 A iR (P<<0.05) o 5 [ 4 39 A
ZU0 LA L, B2 A XS ARSI kA 1Y 2.21 mg/g
ERRIR , HILZ AN g iR & 1 42.76 mg/g, hib
EE T HA 24 R (P<<0.05) o %] 16 X 4 B R AL
FIURG 05 & 25 8 T 20 P 1l 38 24.81% (P<<0.05) ,
T L7 L X 1) 22 A 10 TR J 7R 2 31 4 X 1 1.36 4%
(P<<0.05).

R3 3T EMCARERBRENESE

Table 3 Composition and content of fatty acid of three varieties of chicken mg/g
NG iR ELEpL] 2L fr G (SR

Fatty acid Gushi chicken Honglashan chicken Cobb broiler
A5 LR Myristic acid 0.7740.03a 0.6340.02a 0.6740.14a
IR Ginkgolic acid 1.18+0.02a - 1.35+0.29a
FRHEER Palmitic acid 30.0140.49a 25.5540.45b 27.65-1.02ab
FERE IR Palmitoleic acid 5.3440.07a 3.68+0.26b 2.95+0.11b
il f5 1R Stearic acid 11.4540.11b 10.584-0.02¢ 12.4240.26a

iR Oleic acid 49.0740.13a 40.8640.55b 36.56-20.87¢
IR Linoleic acid 21.82740.68¢ 30.364-0.60b 36.411.32a
AW RKRZ Linolenic acid — 2.214+0.05a
e PR Arachidonic acid 4.674+0.01b 5.5540.21a 4.1440.03b
MR TR Saturated fatty acid 42.23+0.64a 36.764-0.49¢ 40.74+1.41b
A FIRE Wi R Unsaturated fatty acid 82.08+0.91b 80.45+1.62¢ 83.63+2.67a
FURM AN DT HZ Monounsaturated fatty acids 55.59+0.22a 44.54+0.81b 40.87+1.27c
ZAMAIE VTR Polyunsaturated fatty acids 26.4940.69¢ 35.9140.81b 42.764-1.39

JENiRR Total fatty acids

124.31+£1.55a

117.21+£2.11b 124.37+4.08a

T =" IR AR R P BT. FIR. Note: ©

2.4 IGREIEE R B

Pl & 4 TTHT T AE XS PR PR 49 K ek XU A o 6
i 28 A, JL AP SIS 6 Bl RS 7R AR RS T R
Fe2F BRI 2Fh BRE 3FN DH AR LR LR XS A
(R S Pk XU ) o 26 5 Y 26 b, Herp s 4 b
FK10FP LeM s 11 R (FR2E 10 B 5 RIXS A5 &
XU 4 o e i 28 B, LR EE S 5 R BESS 11
Pl e MR 28 SRl B2 1 Ah BRIS 2 B RS 3P T
FR LR 3RS PR M KU B0 5 e &
35 R Y T, B2 RS R R A Ho,
[ G X R 2T 1Ly X i A 21 ) T AR R 5 5 40 R
48.08%.49.09% , 43 il & T B £ W A 31.87% Al
34.64% . M AN, [E bR XG FNLL R Y o ] iE A

— " indicates that the substance was not detected. The same as below.

22.54% F116.75% MM G W . 34l Fio
P A 10 FAR [R) XU 52, 43500k 146 -3~ B
T o ANIHEE LR P R F I R -2- I T
T IF CUFR TR A D-Frdas , Horp OB A AR 75
TETE 34 b FPXG R s ik 3700 Ao o 1M -3 I
O P R T 8 50 359l X9 TR ) R AE XUBR 1k &
Py O S e A A W AT R B A £ LA R 3 )
F119.33% \42.75% .2.10% \1.74 % , FE B RS 53 51 A
15.72% .35.22% .1.52% .1.56 % , 7Bk 52 A 38 5051
15.56%.32.33%.1.17%.0.17% ., B T8 ¢
J& 2 RGBT R Ak A e o e i B
TR B AR, T E B AT R, X 26 ) T 75 [
XS FNET PR A B B R R RS R
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Table 4 The volatile flavor components of three varieties of chicken
HAXE i/ % Relative content
S LR ] /min
a0 N3 g == B
Category Retention time mﬁn X% éIT\/A[J_lX%. BHE IZ\\]X%
Gushi chicken Honglashan chicken Cobb broiler
L/ Hexanal 5.57 35.22 42.75 32.33
B Heptanal 8.32 1.52 2.10 1.17
< H % Benzaldehyde 10.03 1.44 0.72 1.14
(2)-2-4#T (2)-2-Ene octanal 13.12 0.29 0.96 0.44
2, 2- A
14.59 0.04 — 0.82
2, 2-Dimethyl-4-octenal
T/ Nonanal 14.99 1.56 1.74 0.17
ZEE Decanal 19.53 - 0.05 0.16
X s s
Aldehydes 12.22 — — 0.12
5-Ethylcyclopent-1-enecarbaldehyde
(E,E)-2,4-%% Il (E,E)-2,4-Decadienal 19.30 — 0.47 —
(2)-2-2%J%5 18 (2)-2-Decenal 22.02 - 0.05 0.01
(2)-A-Z%J518 (2)-4-Decenal 22.95 — 0.08 0.05
2, 2- HUEEASE IR
' 26.82 - 0.17 -
2,2-Dimethyl-4-octenal
4-2 FERH B 4-Ethylbenzaldehyde 17.93 - — 0.05
oL IR a-Ethyl-phenylacetaldehyde 17.04 0.01 — —
LEES 2-pff 2-Heptanone 8.01 1.22 - 0.93
Ketones K- far Bl Longleafl menthone 15.19 0.52 — —
9,12, 15~ /\Bk = Hiia
ot i 16.65 0.05 - -
9,12, 15-Octadecatrienoic acid
M
Acids BERIMR Ricinoleic acid 18.99 0.03 — —
L-FLf& L-Lactic acid 2.32 - — 9.74
13- &R 13-Docosenoic acid 21.64 — - 0.02
B-TM B-Pinene 10.50 0.08 4.98 —
D-¥7 4§ D-Limonene 12.14 20.51 10.39 0.45
1,2-15,16- 5 75k
‘ 14.22 0.14 - 0.04
1,2-15, 16-Diepoxyhexadecane
+—#%& Undecane 14.78 0.82 — 0.13
2-F 3 %t 2-Methyl-dodecane 18.32 0.09 — —
13- DU 13-Tetradecene 19.31 0.05 - -
I+ —%¢ Dodecane 19.52 0.85 0.35 —
R :
Alkylenes 3-E&J#% 3-Carene 19.74 — 0.13 —
+PU%E Tetradecane 13.49 — 0.27 —
10-F -~ 1% 10-Methyl-eicosane 22.53 — 0.13 —
+ =%t Tridecane 14.57 — 0.31 —
8-CL 3 HbtE 8-Hexylpentadecane 24.03 - 0.05 -
1,235+ /\%t 1, 2-Epoxy octadecane 24.76 - 0.01 -
XA fEke p-Cymene 27.78 — 0.08 —
1E+ %€ n-Dodecane 19.52 — — 0.18
1E — 4Bk n-Heptadecane 28.46 — 0.05 —
Ak
Aromatic  [AI5EHFEEH K m-Cumene 12.01 2.53 — —

hydrocarbons
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4E3% 4 Continued Table 4
HHXS it/ % Relative content
S PR BRI /mi
éatcgory Ii:ﬂcmion t?;: I G 7 LR e
Gushi chicken Honglashan chicken Cobb broiler
2-I IR 2-Pentylfuran 11.01 — — 2.61
LR £, Ethyl acetate 2.66 0.11 - 24.63
e IE TR 2 HE Vinyl n-hexanoate 10.80 13.98 11.44 6.54
R g g
Esters 20.66 0.01 — _
Methyl 9-octadecanoate
L HER IR B Ethyl heptyl carbonate 4.89 — — 1.01
y-—PHE y-Undecalactone 18.99 — — 0.11
FERE SR % m-Cumene 12.01 2.53 - -
Aromatic
ydrocarbons  2FCHEIENH 2-Pentylfuran 11.01 — — 2.61
1-CL % 1-Hexanol 7.42 1.85 — —
1% -3l 1-Ene-3-octanol 10.64 15.72 19.33 15.56
3, 7- -1
, 10.37 — — 0.07
K 3, 7-Dimethyl-1-octanol
o<
Alcohols  FFeFIEE Cyclooctanol 13.49 0.62 0.57 0.52
a-FATHEE o-Terpineol 19.15 0.32 2.80 0.18
2-HIFE-1 - 7K
” 20.01 0.21 0.01 -
2-Methyl-1-hexadecanol
St UK R Isobornol 18.07 0.22 — 0.17
3 it ® PG UL AR 1, A R T L £ R

ENTERERE S L L CREA R AP EPSIE R S P
M) E TR MAAE R R R IR RN ZLhr 1L XS 1 g
05 ik 2 TR RS, — A i R IR AT LR
e UL PR B £ Tl JO T UL PR 0% g s 5 i 23 B A A 1
G384 R TN DRI, B LR RS AN ZT L T R R T
HFRA B [ R 32 RS I, DT 08 £ 1) g T AR
Fo B AR XS B A T R TR
PRI , 3R] B2t T RS R v R A G i
JERF A BGE B, TS5 3508 0 & R AL . 54
WF ST 45 SR 2L, ) 25 BIFSE B DA XML 1A A
OB AR, PSR A S R ST
[ B 4, A AF 5 3 W o 1 A o il DX ) 1) R
O BT SR X 0 DR, 2T LU AT il K 3
5 = e AR ) T SO T R
ARG

G IR AR I 2 2 PEA X PR 85 % o o ) T 24
b, [ GG 3G (LTRL XS FIRL S A ) 06 5 S R 5 E
W T BRI R Z L B B EE I FAO/WHO o B e
R (60%6) , BEH 34 R P 1 BAT 5 i 1 7 5=
WA RS S SE R F1 AR 17 1R EL AT ] 5 AILAA AR R AR
AR HT, i 2 e AT Az 2B A e H RO T 42

R 488 5 R BT A6 A DO TR T A i s ik B
PIRRNN 1 1Y PR DAITD CE R =N i NS =N i
A6 DU R Btk B 2 8 1 T AR XS, i n] fig 5 L
AR A JF T I A B e Bt A e T R 4 Wi
1T 25 IO e VA B ARG AR PR B A 1) T il 7 ST JRR A
AR B T G IR 20, B PR XS r 3k S T 1R
Sk, BRI & & 2 R AR IR & i
P40 2 A 2 A SR e GE LA T i 2 A8
FIRR IR & B2 Bl H RS FRKOF I 3 s i 2 3
FHEaH Y R RS AR B 22 ANV NG 1 R R 2 AN
S EE T RE S Hm R A A FRRERC E i H R
BA

SRR 2 37 X5 PR £ B AR 45 1 — A B B4
B, AR ST 38 33 43 M 34 & FIOU 1R 9 2 2 1 XU 40 I
K 1R AR FEAE o [ AR A 20 H7 1L XS AR 5 PR
R I U B B R 2 (3 R T, X
AR UE AR A R 2. BERYR EE IR
UL R S HE R Bt e A B(E AR, % XU 19 o7 ik
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Comparison of nutrition and flavor of three varieties of chicken in
different rearing environments

LI Zuyue, LI Xiaomeng ,JIN Guofeng, CAI Zhaoxia, HUANG Xi

Key Laboratory of Environment Correlative Dietology ,Ministry of Education/
College of Food Science and Technology , Huazhong Agricultural University, Wuhan 430070, China

Abstract The Gushi chicken raised in plains, Honglashan chicken raised in plateaus and Cobb broiler
raised in commercial cage were used to systematically compare and analyze the nutritional components , ami-
no acid composition, fatty acid composition and volatile flavor substances and other indicators of leg mus-
cles to compare the differences in the nutritional and flavor characteristic between the local native chicken
and the commercial broiler. The results showed that the nutritional quality and flavor characteristics of differ-
ent breeds of chicken varied. The content of fat and monounsaturated fatty acid in Gushi chicken were 16.13
g/100 g and 55.59 mg/g, which were significantly higher than those in the other two breeds (P<C0.05).
The content of sugar in Honglashan chicken was 0.97 g/100 g (P<C0.05).The content of essential amino
acids and polyunsaturated fatty acids in Honglashan chicken was in the middle , which were 29.97 g/100 g
and 35.91 mg/g, respectively.Cobb broiler contained 83.91 g/100 g protein, 31.94 g/100 g of essential ami-
no acids, and 42.76 mg/g polyunsaturated fatty acids, which were significantly higher than those of the oth-
er two breeds (P<C0.05).The relative contents of low-threshold aldehydes in Gushi chicken, Honglashan
chicken and Cobb broiler were 40.08% , 49.09% and 36.46% , respectively. It is indicated that the flavor
characteristics of Gushi chicken and Honglashan chicken are better, while the nutritional qualities of Cobb
broiler are better.

Keywords Gushi chicken; Honglashan chicken; Cobb broiler; nutrition; flavor
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