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ERERAE . MR IR AR B SR A =R T

W5 b A B AR Hh AR B sy 5 B R B
IR O, ISR B HO N s A &9, IFARAT AT
REXT B il 1 SR B S otk Y, X GC -0 ik
AR 2R A B W, T3 AR 1 H (odor
activity value, OAV) SR E VIR OAV=1, —IA
NZACE YR RS, W Cannon S5 i 1
GC -0 737, TEXEXG R v 45 HWE Y SR 5
Fan 55 il3d GC-0 4pHighi & OAV 315, 13 218
O VR TR | O 2- P 3R I B | B | 3-
LN A 22 Ak & A st il XS Ji & A 1 56
ALY SN e AR B 2R,
BIR O SCHRATGE i I S A SOy, (A58 45
RABLL GC-MS SR AL ST I ET 2,

ABIFFE AV 3 0 R N TR A BRI, DAY
SR K AT I B SR A A A Ak 5 SR T ) i B 2% &2 (sol-
vent-assisted flavor evaporation, SAFE) 454 GC - MS
I GC-0, Bt 5 OAV 19773k, 73 Hr 5 ik KX
FROCHETRUlar . A BT ITAE R ] XS A A 2 A
TR A A R S A e 4 5

1 HREH®

1.1 #R5iRFH

X (PG, bt AR XS B A BR A
A 5 R AR R R, LT SR e AT B W 5 TR
JE R A Y HOR T R A BR A F]

Cs ~ Co IEFIERE (BT 4l ) | S H
afi) JoKBREREN (S Al ) | [ 24 4 A1 b 51k SR
ABRAF] 513 Tl 7 R TR AR UE b T Ll S0

FHE B A BR 2 ) 5 17 T 2 R R g T ot — F1
H (T BON 95% , L Al S
2

NI E) 4 R E I ( ), 2 L3 V) g A
FEE(98% ) , 3-H #i , 2-4 Tt 3 WE e
(95% ) , ZRI-BEWE (9 O (2-FH -3k 5k ) —
i (95% ) ,4-H H-5-15¢ B (98% ), 2- 1 el 185
(95%),2,5-— H B ML (95% ), 2-&, 3 ik B
(95% ) ,2-£, 33 ,5-ZH -k (95% ) ,2- £ Tk 2
MR (99% ) ,2- %I (95% ) BRI (98% ) , % 2F
B (99% ) , LI (98% ) , Bl (98% ) , FHE(98% ) ,
(E)-2-BE M W (95% ), (E, E)-2, 4-5% — Jfi M
(98% ) , 555 (95% ) , RHITE (98% ) , (E) 2-THiiik
(98% ) ,ZKLME(95% ) , (E)2-3JTE(98% ) , (E,
E)2,4-T- MG (98% ), (E)2-+—MlE(98% ) ,

0

(E,E)2,4-%% & (98% ) , LAHIA (95% ) ,1-F
-3 (95% ) , R HBE(95% ), C R (98% ) , - iR
(98% ), TR (98% ), y-1 MR (99% ), ¥r 15 M
(95% ) , syl , o & REEHE A R A A TR,
S3Aral, 3 Sigma A ],
1.2 E5iEE

SAFE %68 3£ By (U3 A IR A 7] JUBH F i
PP U LR AR 3% L A8 A BR A W] 5 7890A -5975C AU
SIS IR FAY 7890 A TR A AH (A3 4%, 3 [
Agilent 22w ; KRR X, 32 E DATU Inc A ] ;N-
EVAP - 12 B &K ¥, 3& [ Organomation Associates

NH)KQ-500DE U H 4 8 75 I 3 UE A T
AR A FRAF]

1.3 SEWmAE

1L.3.1 wknaais &
AR T 02 R 51

i L R WS Vil %143~163°€,

5 15 min B £ AT RN THI0 & 3 9 s

B fe = M 75 % L TE YR

Tz s i T I e 54
. 3. )
EEL&X%@&&’E%UEX%@BW‘L@FH

FREL 6 g fiA 20 mL 58 FF e T it
SV A R ) V) =2:1],25 C
LT 15 min, U RO, R DL L RREERAE
NG, A 4 IR PRI, e 28 R BRI A5 3
AN

NRIER 5 E 4k, 2% GB 5009. 168—2016 ( £
w2 E AR AE £ rh e T IR A I ) D g s
M, FIRIEEES R AIA 2 mL AR+ = ke iR TP S
(5 mg/mL) , iIMA 4 mL S5 100 pL E AL -
FH A (2 mol/L) SR ZUHRFEIA . FRINA 1 ¢ B
R U8, A ZUPR 2, # B, IR B W W E AT GC - MS
30T .

GC-MS 73 #r & 1F, HP -5 (3% 4 (30 m x
0.25 mm x0. 25 wm) , ZIHTEE 100 C, FAFF 5 min;
PI4 °C/minT} % 300 °C ; # <. He, % 1 mL/min;
FETREE 250 C 5 #EFE 1 pL; 430k 200 1, P&
T B TR, BEE 70 eV, B TIRIEJE 230 C, HH BNk
AR 250 °C |, PUHATIREE 150 C, A s, A
i T A R 30 ~450 u,

1.3.3 RABARHHT
ERPRAK AR, HUAE XS 3 Bl K S XS Y A i




BB ROR AR

LRAMLIERE, FREL 0.5 ¢ I A SR b, A
25 mL 6 mol/L R MR /KIS WL, INA WA L-1E & 2 1R
100 ML(E%(XQE 1 mg/mL,“("ﬁJ?:J: 0. 1 mol/L HCI 7k
TR AE 110 °C R /KM 24 h, i 0E, BURAAR , 258
FIHKERZE 50 mL, BN LR L BOR

REERATEA, SR 13 ] 7 kT2
FRafiA, U100 WL SRR ELEUR , A EI B 5 /1N
A, AR, A 100 pL B AT 100 L N-( AL
TR H R -N-H 3 =R O BERR A AT, T
S E FEHEAE 78 C F RV 35 min, BEHIE R
IR, T GC-MS 28T,

GC - MS 43 #r % F, HP -5 {64 (30 m x
0.25 mm x0.25 um) , AL 14 16 B 80 °C, 7 4% 1 min;
PA20 °C/min T+ 3] 140 °C, #-LL 3.5 °C/min T} 5|
290 C ,PF 15 min; < He, i 1. 2 mL/min; ¥
FEFEE 280 °C HERER 1 s A0, AL TSR
T, BERE 70 eV, B FURIREE 230 °C, UHAT IR A
150 °C , 4l B IIAER IR BE 250 °C | IFFZE IR 8 min, &
PEBS B A I | S 2 1 i AT ) 41 3 5
TFWE1L,

T R TRIEHLE R B TR R L R

£y i B P 1] B 1488 O AIE 2 T
Tab.1 Retention times and scanned characteristic ions of ami-
no acids after derivatizationduringGC — MS analysis in

selected ions monitoring detection

LR ﬁéﬁé’ﬁl‘ﬂ/ Hﬂ%&%‘%%(w
min SEMEE T
AR Ala 8.139 232 260
H & Gly 9.982 246 189
R Val 11.576 260 288 /86
AR Leu 12.938 274 200
SR e 13.638 74 200
JHZ A2 Pro 14. 457 8 184
FE R Met ¢ 272 218
22 R Ser 390 288 363
KA Arg 231 288 345
IR Thr 404 376 303
HHEMR Phe 22.967 336 234 302
AR Cys 23.070 178 235 292
KA R Asp 24.289 418 316 390
BHR Glu 27.134 432 358 330
R Lys 29. 564 329 272 300
HAEMR His 33.990 440 280 338
Ji% 2R Tyr 34. 574 466 364 302
L-1E 40 22
11. 966 174 231 288

L-norvaline ( PI#T)

RERR SRR, W EEERIR G R R
i 0. 1 mol/L HCl RIIH B J5 #4774 . GC - MS
T, AR (y) N A IR 5 AR I T AR Z L
BEARHR (v, wg/mL) 45 2 BL R 1 ot &2 Wk 32, 17 F
FHER bR ERZ Ay #E Wk 2, R 2 A,
T RRIIA R B RPFIi85) 0. 99 DL b, B 17 Fha
FERRPRE IR M R AT,

F2 17 FEIRRIY GC-MS S HTbRiE 4
Tab.2 Calibration curves of 17 amino acids standards
during GC-MS analysis
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1.3.4 XBEEZBRT I
13,41 $EEANERRY) AT HRHL

W KEXS 8 i A B R 0.1 em WL /R, FREL
165 ¢ BT 1 L BURFIHRH, LA 1 pL FR48EAR
) AW [ p (B A) =1 mg/mL] , ¥5)E
Ao A 450 mL S BE R 3 Uk, A AR OR,
HEAT SAFE 43

SAFE % A8 2 1 T 7K Rl RN 25 18 3k 3 )2 0] 3
KRR 35 °C R ASA A, /N ARE
A SRR ENIE T A1 x10 7 Pa, YidE
FEVRW , TR R FR AN T4 , Vigreux HEM4H 2 2 mL, 15
AMZE 0.5 mL, f GC-MS 1 GC-0 437,
1.3.4.2 ¥ RN XRY) 5T Y E e M

KM & . DB - Wax (30 m x 0.25 mm x
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0.25 wm) fo i H: B I F IR 35 °C,4 C/min T+ E
120 °C ,#RJ5 6 °C/min T} % 200 C , 7L 8 °C/min T
@2200(:;7'%? 7 %k R 4 min; AN He, b ABL
1 mL/min; #EFE TR BE 250 °C, # 1 pl,

Ui A B B R, BB 70 eV, B IR
TR 230 °C, VU AT BE A 150 °C, Ji i 45 4 v [l
30 ~450 u, B, H B NI L 250 °C

Fe X (1) I B R R A G W i, O
VISEIE £ PR 22 3R0R O S i 2518

miz(iixmo)/mo (1)

K1), LA TR, e/ 154,
I T B A, 4 1A B O By A 0
it ngym A i HTKEXS I I I BT 6 g

TEAHIR] GC-MS Z A R HEFE C5 ~ Cy IERLERE,
3 (2) THE LR B 550 (retention index,RI) .

RI=100x (n+- 00 ) (2)

n+l _tn

K(2) e, Me,, 30 ECH non + 1 1IEH
BRI PR B B I 5 ¢ 02 B AE n Al no+ 1 I IERIEZ
[i] B4 P A5 0 1) A B I T
1.3.4.3 GC-0 &=

GC—0 43 M7 5 1 7890A I GC AU I 1 i
10K 1%, €% K R DB — WAX (30 m x 0.25 mm x
0.25 pm) , #IHEFET 40 °C,5 °C/min FF & 230 C ;%
SRAES, R 1 mL/min, #HEE T 250 °C |, Azl
L, 1 pl,

KRR IE .t 7 45 4 TSN
B L 2 Yk, AR 14 R, BEAIIEM 5L gl nsl
(RS B AR R BT, Ay sl AL 8
2 YREL P AR — i 1) B[] 1] [ g [
[ 451 T HERE € ~ Cop IEH S , 1157

M ER, R

] 4 A% R 7 ok NI @ frequency ) fH""*',
NIF (R R 6 7R 1% ALK BE il 3% R & S BTk

KONIF fEFEA(3) .
NIF = (N;) «100% . (3)

K (3) N, Ry HeAb G o L I 380 19 S K n
L GC—-0 Z3HT Y SR B, n = 14,
1.3.4.4 OAVitH

OAV (odor activity value, OAV) J&&EF 1L & P11
Fit b (Bra k) 5 HARBEEZ K, 24 0AV K
TEET 10 DCHZAEE YR S5, OAV

AKX A (4)
OAV = O—T (4)

F(4) ™, w, S8 T KE RS A S A A P ) T
L, OT S22 AL B WK i SR B, A5 h
i B ERAL S A B A A SCER (157,
1.4 #iEAE

fi AR A4 Microsoft Excel 2016 SEAT503E 73#1 F1
SRR, DL £ AR 22 2R, GC-MS 74T
TR E NIST 11 B3RP AR B AR 2 HERERR
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RS P B P SR AE AT 4 5 A 1
2 ZER545H
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21 mtenEnm s and
R 05 1 QU B 2
ki, 5 TN Tt AT

F% J 105 i S

H e DA A X080 1 St T 4 i
THE AR 3G 3 W R 1.69% +
0.04% = 245 +0. 17% , X533 KE AT

: b&ﬁzﬁ%m@ 3.
1 WO A 0 4 B R A

7 WAHR , Z AU AR TR i 35. 34% ,
O 1S 5 B2 5 28.21% , M A RS Wi R
Nt KA B R 2E RS Y R A

FEEER G Fan 5 4387 HPIG fig AFL LR

AT E PR HE PA] B4 S R 2 A A 4 SR 2
TR IS PR A 105 7 it T v, 6 BT 4 i XS 3 A
HA B B D R BRI g 4 R — 3L,
Pawar 25" WA RS2 IS A ORI R & 2t 1
T, HikE AR ) B D5 R 5 e 1 s 2 K

BRI AE N rh B kg R & BN TS
B TR VR AN R 15 R 2 AN BT 5k
AR EFRY T, A R AN I R EL A AT AR R
AL 2 90 ) ot A T B VE . Juarez %51 R A
TSR 4= 1A Ge 251 SR FH SR KF ith 46 X9 TR 14, il
YE ST A RO RI AR T R Y o US4 I 0 T e A
A BT AERSE PR, 2R A Tl i K i, At
FE R FHARFREHAE S T K T S0 K S5 AN 0L 0 i I T
L ARSI B3 /b | 3 AT R 55 AR I AN
FRR IR Fr it LEAOE T SEFFIMARA ¢,
2.2 HMMEEIEEERARTL
XS0 EH KO T A v ) 2 R 2 3 AT 4 R AL
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F3 0 XGANKERTIE A PR TR A4
Tab.3  Analysis results of fatty acids in muscles of

chicken wings before and after frying mg/g A

w( ARITR) Ly sl KX
HUFIIE TR (SFA)

P ZSERR (Coy o) 0. 02 +0. 00* 0.05 +0. 00"
FAHR (Cg,0) 2.20 0. 09" 3.32 £0.02°
AR (Crg,) 1.36 £0. 02" 2.07 £0.01°
FEAEBR (Cag,) 0.02 0. 00° 0. 05 +0. 00"
B (Can ) 0.03 +0. 00" 0.52 +0.01°

A1t 3.63 6.01
FURMAIE IR (MUFA )
BRREIHAR (CL6: ;) 0.21 0. 05" 0.41 +0.00*
TR (Cig,1u9) 2.45 +0.23" 4.31 +0.04°
TABRIGIR (Cap, 1011 ) 0.15 £0.01° 0.10 0. 00"
At 2.81 4.82
Z ARG (PUFA)

AR (Cig.206 ) 2.25 £0. 13" 4.03 0. 09*
TR ZIRR (Cop,306) 0. 26 +0. 00* 0.14 £0. 00"
AEA VIR ( Cop a0 ) 0.74 +0. 04" 1.17 £0.01°

TATBRTURRR (Corss) 0.1920.01° 0.32 £0.01°
SRR (Copes)  0.08 £0.01° 0.30 =0. 228
it 3.52 5.96
ARGV (UFA) &t 6.33 10.78
Re i &1t 9.96 16.79
SFA/% 36. 44 35
UFA/% 63.55 64,
MUFA/% 28.21 28.71
PUFA/% 35.34 0
) — A7 B AN IR - RERR T, #m 3 <0.05),
i 2 [N SR TR
R RAAR KA

R I 5 i TH i, R S
 (total amino acids, TAA) BT &, X EBE SylE
FRIK AR 2 1 T & i THE A 56 Kim 481
il , 2o E e A S B R o BT T 2,50 o/
100 g, SAMIFEA R —E, £ 4 PARMEEER (0
R ) AEMIE S & 8 N, X ] B 5 il ke R
HZE B SR A TR0 R L R A R A R A
Wilkinson 5514 HH 2 5 % PR 1) 4 202 AN T8 42 1R 7%
I FRAIC, 2 PRI AH MR AN R A A T KT PR Y

4 XGRIMAEFTIS P AR S BT A R
Tab.4  Analysis results of amino acid composition in

chicken wings meat before and after frying

¢/100g
w( BHEER) ARG YERS
IR Thr 0.51 £0.00">  0.81 +0.16*
Hi5ER Val 0.15 £0.04*  0.12 +0.03*
L TEER Leu 2.14 £0.35*°  2.38 +£0.39°
. FSERIR e 0.82£0.13*  0.91 +0.13°
T&EAA) RINEIR Phe 1.73 £0.42>  2.45 £0.20°
iR Lys 1.09 0. 14> 1.28 +0.17°
R Met 0.02 +£0.00">  0.07 +0.00*
it 6.46 g
AR Glu 3.31 +£0.41°
KEHR Asp 1.61 0. 234
22 R Ser 0.
Ji &R Pro .10 £0.11°
B[N 2 %) HZR Gly .44 £0. 09*
BT 7 R 1.24 0. 16*
(NEAA) 0.16 0. 04*
0.81 +0. 08"
744 £0.58*  1.18 +£0.26°
0.08 £0.04*  0.02 +0.00"
9.73 10. 53
16.19 18.55
EAA/TAA) /% 39.90 43.23
A/NEAA) /% 66. 39 76. 16

/NG FRFRREFBH(P<0.05),

UK, 2K 8 JIRAE 7K 8 I BB VT VRO 2R 3 i, Ge
LR T K X R PR A A R R A B AL,
X AR 5 K AR R OR AT R B TR, TR R 2
BRI W 22 3 B PR 0 2 1 BT R R, L R P
) e i T AN T I 2 R R K A A R v A G
RBLTR BA AE R NARIE BB BRACES 7 AR
IIRERIIEIT 2 AR — B FREER . EIEM I FhE
R B IR G B8 bR 2 — , b7 B LR
(essential amino acids, EAA) i AR H A A B] 7
B SXURBEE U E FR Y BT, N B A 5 Al
T & FEPR (non-essential amino acids, NEAA ) 7] DA7E
NGB AE R E SR IEA T ZE IR 7T, EAA
AR L B8] b2 AR ) 2 A SR R AT ROR
SN, 2 4 R S XS 59 EAA/TAA Fil EAA/
NEAA {H 5 E8 5 (P <0.05) , 7003k 5] 43. 23% F
76.16% , i T FAO/WHO 3 AH 8 11 Jo 4 7 Ar 1
(40% F1 60% ) , FWABTFERGHM KI5 E IR R RS

FPEE



ERERAE . MG E TR T S SR A U AT

2.3 BEEBRSDTER ST R IR S AL A S ARG AR
K HH SAFE XY AE 5 XS N i 4 R MR Y IMEA Y JBESS ERS BEDS RS RS beke DL A
FTHEATHEHL, GC-MS F1 GC -0 sr#r g R IR 5, i B2, RS5 1 6C-0 %@ 8k &9 (n 2-H
Pide 5 B R4 GC-MS F1 GC-0 ik &Y JE-3-RIlmiEE) GC-MS I AR % E (£ 5
ML, WET 1, He S mIn RS th 83 Rl R KR MS) (@ i $ICES -l & BLAFEAE X R T
PERBRY T, Ho GC-MS %52 H 80 F,GC-0 %5 @i, b5y 5 He b AW Hk g,

25 IMMERRR AR A BIZE K 45 E GC-MS J GC-0 ZHr %5 A5 & tEXURAL &9
Tab.5 Volatile flavor compounds in fried chicken wings identified by solvent-assisted evaporation combined with

GC-MS and GC-0O analysis

12;3 RI L&Y w/(ng-g™!) SHEEER NIF/% EMIT
AL EY (8 f)
1 1 060 T H L T RREE dimethyldisulfide 4.06 =0. 56 Sk 57
2 1279 4-F JEIEME 4-methylthiazole 8.02 +2.40 & 78
3 1363 2T - 3R M AR 8 2-methyl-3-furanthiol - kS ' 3 RiQdord’S
4 1436 3-HB LN % methional 17.50+0.42 W& . LE&F , RI, odor, S
5 1730 2-Z Bt HEBEME 2-acetylthiazole - RI, odor, S
6 1933 FEIFEM benzothiazole 2.93 +0.09 MS, RI, odor, S
7 2 165 (2R3 IR — i RI, odor, S
bis(2-methyl-3-furyl) disulfide
8 2291 A5 PRI 2B MS, RI, odor, S

4-methyl-5-thiazoleethanol
N

FRRMEY (16 Fi)

AN | MS, RI, odor

9 1197 MR pyrazine
10 1251 2- B JE L 1B% 2-methyl-pyrazine 0 52 +0.68 JEF IRREEF 57 MS, RI, odor, S
Q71

11 1308 2,5-Z I JENEE 2 ,5-dimeth 30.34 +5.18 S5 7 100 MS, RI, odor, S

12 1319 2-Z, LI 2-ethyl- 23.39 +0.55  WipME IRIEFE 57 MS, RI, odor, S

13 1331 2,3- " H B 2 3-dimethyl Wigazine 16.99 = 1. 40 / / MS, RI

14 1389 2,3,5- = HIEEME 2,3, 5-trigPthyl-pyTazine 32.53£0.75 B KT 57 MS, RI, odor
15 1419 enyl-pyrazine 6.48 0. 68 J5 1 L 57 MS, RI, odor
16 1431 2,5-dimethyl-pyrazine 17.78 1. 10 1 93 MS, RI, odor
17 1446 : -diethyl-pyrazine 23.23 +2.50 A 43 MS, RI, odor
18 1458 i 1% 2-ethyl-3 , 5-dimethyl-pyrazine 16.05 +0. 46 P 71 MS, RI, odor, S
19 1470 6- T HL— ML 2-ethenyl-6-methyl-pyrazine 3.82+1.16 / / MS, RI

20 1 600 R- 7 Fik HL L B2 2-acetylpyrazine 4.32£0.45 e K 43 MS, RI, odor, S
21 1778 1-FA B -2-WRIERA 1-methyl-2-piperidinone 1.16 £0.99 / / MS, RI

22 1882 1-H 22, 5-MEM% il 1-methyl-2 ,5-pyrrolidinedione 2.78 +0. 10 / / MS, RI

23 2018 2-ME M B 2-pyrrolidinone 13.99 +4. 34 / / MS, RI, odor
24 2096 2-MRIE ] 2-piperidinone 11.16 £2.63 B 71 MS, RI, odor

/N 311.01
TR E Y (4 F)

25 1277 2T I 2-pentyl-furan 10.32 +0. 27 e & 64 MS, RI, odor, S




B REAROR R

5k 5
&Y .
e RI &£ 8% w/(ng-g~") SRR NIF/% M
26 1 444 BERE furfural 28.04 +0.16 IR 71 MS, RI, odor, S
27 1647 BB 2-furanmethanol 18.58 +3.04 / / MS, RI
28 1936 F ZF B maltol 126.90 +1. 56 FEWEE 78 MS, RI, odor, S
I 183. 84
(19 Fifr)
29 862 2-HI BN 2-methylpropanal 58.95+0.08  WHMAE M 43 MS, RI, odor
30 928 2-H 3 T ¥ 2-methylbutanal 127.91 +0. 00 ik 93 MS, RI, odor
31 998 X pentanal 83. 87 0. 00 / / MS, RI
32 1076 CL ¥ hexanal 233.57 +0. 16 B 100 MS, RI, odor, S
33 1174 BERS heptanal 15.98 +0. 58 NG 15 28
34 1185 3-F 3 -2- T 3-methyl-2-butenal 1.57 £0.22
35 1264 V- octanal 25.25+£0.29
36 1309 (E)2-Bikist (E) -2-heptenal 19.45 2. 10 S, R, odor, S
37 1382 T nonanal 86.08 +4.91 , RI, odor, S
38 1476 (E,E)-2,4-FF " Js% (E,E) 2 ,4-hepladienal 3.31+0.03 MS, RI, odor, S
39 1486 Z4WE decanal 11.71 0. 39 MS, RI odor, S
40 1497 P benzaldehyde 43,05 +0. 11 MS, RI, odor, S
41 1520 (E)2-T-% (E) -2-nonenal MS, RI, odor, S
42 1613 PR T benzeneacetaldehyde MS, RI, odor, S
43 1623 (E)2-Z4458 (E) 2-decenal MS, RI, odor, S
44 1678 (E,E)2,4-T I (E E) -2 ,4-nonadienal MS, RI, odor, S
45 1731 2-+—J# M 2-undecenal MS, RI, odor, S
46 1749 (E,E)2,4-2 )5l (E E) 2 ,4-decadien 50 £4. 10 THIER 93 MS, RI, odor, S
47 2337 + /\# octadecanal 8.77 +0. 56 / / MS, RI
/N 1117. 48
LEESQUELD)
48 973 2-T i 2-butanon 161. 74 £0. 00 P 1% s 71 MS,RI, odor
49 1223 6-H 32 -FEi 6-melh£%ptan0ne 4.26 £0.04 / / MS, RI
50 1257 eloin 53.06 0. 34 it 50 MS, RI, odor, S
51 1261 one 4.50 +0.37 / / MS, RI
52 1288 3-fifl 1-octen-3-one 2.71 0. 05 i35 71 MS, RI, odor, S
53 1341 -] 3-octen-2-one 4.38 +0.28 / / MS, RI
54 1378 2-F-fi 2-nonanone 3.22+0.19 / / MS, RI
55 1449 1-( ZMgE AL ) 2-FAF 1-acetyloxy-2-propanone 15. 64 +0. 09 / / MS, RI
56 1482 2-34] 2-decanone 5.59 £0.42 / / MS, RI
57 1585 2-+—Tfl 2-undecanone 3.92£0.15 / / MS, RI
N2 259. 02
BEE (4 )
58 1137 1-T B 1-butanol 11.74 +0.30 / / MS, RI
59 1611 1,2-2 =% 1,2-ethanediol 2.70 £0.19 / / MS, RI
60 1859 RS benzyl alcohol 14.01 +1.41 ik 21 MS, RI, odor, S
61 2391 1-F75E 1-hexadecanol 17.00 +1. 41 / / MS, RI
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23RS
12;54 ATk w/(ngeg™") SR NIF/% FEETT A
/it 45.45
B (5 )
62 1829 ELR hexanoic acid 1.42+0.16 HE 57 MS, RI, odor, S
63 1936 BER heptanoic acid 6.51 £1.00 L 43 MS, RI, odor
64 2044 R octanoic acid 9.57+2.13 R R R 28 MS, RI, odor, S
65 2151 F-FR nonanoic acid 12.91 +£3.74 B 57 MS, RI, odor, S
66 2686 + VUM tetradecanoic acid 17.5+0.71 / / MS, RI
/it 47.91
a2 (6 il
67 1069 LR T T acetic acid butyl ester 1.58 +0. 15 / I
68 1583 ZEMRF IR decanoic acid methyl ester 43.39 +1.41 /
69 1601 y- T & y-butyrolactone 9.87 £0.52 it o,
70 1678 v-CL N y-caprolactone 5.01 0. 14 / ' , RI'
71 1727 2(5H) -WEgEA 2 (5H) -furanone ( y- P4 g 2.77 +0. 06 K A S, RI, odor
72 2177 2 H-NEWRg-2 - 2 H-pyran-2-one ( 8- TR ) 1.93 +0. 00 / MS, RI
/it 64.55
BEke (5 i)
73 1199 + 8¢ dodecane / MS, RI
74 1398 I PU%E tetradecane / MS, RI
75 1597 +75%¢ hexadecane / MS, RI
76 2099 ~+—% heneicosane / MS, RI
77 2399 1 PUKE tetracosane / MS, RI
/it 191. 35
Hede )
78 1115 2.5 ethylbenze 20.13 +0. 21 / / MS, RI
79 1122 Xof ZH 2 p-xylen: 20. 81 +0.27 / / MS, RI
80 1170 8] —F 2% m-xylen 31.92 +0.12 / / MS, RI
81 1188 FrEd limo} 3.33+0.08 & F 50  MS, RI, odor, S
82 1897 TR @’r Red hydroxytoluene 39.76 £1.56 / / MS, RI
83 2409 13.00 +2. 80 / / MS, RI
128.95
i1(83 Fi) 2384.03
* BT (MS) %8 SRE AR 1) MRS (odor) FRah (S) %52 5 — F/R GC-MS &AM F];/FR GC-0 LM,
AL A PR A B R IE LAY O SRR O,

WeE 8 A, Hid GC-MS A F] 5 Fh | 3-FHR R
S 119 5 i i ey, 4-F SRR R YR 2 GC - O Kz 3] 8
ot NIF {H 55 1R 3-HBRSE T (93% ) \2-Z Tk SEmE
M (86% ) ,4-H FLWE M (79% ) . W (2-H F&-3-1k Mg
) TR (T1% ), Hor, 3-H B L N B 7= A TR A
iR Strecker [Eff SN ,2-C TR S Eme 4-FH FLBEME XL
(2-HIEE-3-WE g 5L ) iR U8 T2 e 2 5 A%

Silva 2% 38 3 T 2% [ AH 30 2% B3 ( headspace
solid-phase microextraction, HS—SPME) 254 GC -MS
3BT T I R X 6 PR R % R A B, S Takaku-
ra Vil 3 AEDA/GC -0 347 MRS 4 By v
WSt 3-H B SR I L ok 7 AR R ] B 2R 1R
ZE B ( simultaneous distillation and extraction, SDE ) 4%
B GC-MS fEH TERE ML JEIR G Fh 8 S E ) 2-4
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Tang % SR GC-MS MRS i P 48 1 HY 2- F 3
Mg 2, 5- I REnk R 3-2 K2, 5- T - m R
Cao %5151 SR ] HS — SPME/GC - MS 7E¥EXS P v % 5
BT 2-23-3,5- LML R A 2 A SE ik R 2 Ak
EW, HAL,Silva %5 1 HS —SPME 201 4 1 g
XA T T e AR IR 4R R RS (SDE) il
Y SE H 2-H LR |

TR A YIS 4 B, FHrp GC-MS
FEIE 4 Ff 22 28 By 00 5 i dw i, HOOOR RS ; GC -
O KEIF] 3 B, NIF (B = P56 22 28 (79% ) , BRI
(71% ) ,2-IRFEKIR (64% ) , BEHa R ] SAFE/
GC-MS/GC -0 B EAEAEIN G 8 534 Sy
2 2F M 2K . R HS - SPME/GC @ \

SEDTLEMERS o A Qi AR 7 i B OB BN i NG
SE 2- LRI, Chang %51 5% 3R F HSRPMB/

GC —MS FEHH 28 = B XY A4 3 Jig A
BT 2- 1303k e — ¢ >k TR T
HEREE 1T ply S 7 il sz g )

A AN i

W

SR S e
H 19 Ff, GC - MS K7 19 Ffr, & & fe w1 &
i HUCH (EE) 2 ,4-25Q T, GC—-0 &3] 17
Fifr, NIF {E 55 =5 00 O (100% ) , Hoh 2-FE AT
M(93% ) (E)2-T W (93% ) ((E,E)-2,4-% .
IR (93% ) KT (86% ) FE(79% ) . (EE)-
2,4-FF IR (79% ) BT (79% ) | (E) 2-28 J Tk
(79% ) AWEE(T1% ) . (E)-2-BMilE (64% ) ., &
B (E,E)-2,4-%% e 5 e 17 1 Fn o8 B i 32 2ok
VR AR AR AL RN, Horp AN (E) 2-T I TR IR
T IR E AL R i, I 2-FF R T R SR, Ok R

SRR Strecker [ AR KN Silva 28 R
FH GC—MS F3H7 K11 J= 049 %8 g PR i, A6z ) i 2-F
FETWE O I, (E)-2-BEMme 2SR
(E)2-THlE RN (E,E) -2 ,4-%% IR 5%
RAEALA ), Apriyantono Fl Indrawaty' ™' SDE/GC -
MS ST HEXS B PR ( AT ), SEE T (ELE) 2,
4-PETIRIE (E,E)-2,4-58 “IRIE R AR
HY, sk F " Duan % SAFE/GC - MS 754
BT FURERS M Beny , % th Ll R () -2-
PIGME () 2-BRIGEE (E,E)-2,4-%8 IS5k
a¥.

B2 &AL 10 A, b G

oAUl
il

F) 10 F,2- THI A RS, LB IR 2 5
5] 3 Fit,2-TH 15 45-3-BR ) NIE
Horr 2 THEAZEXE S M 7 2 @
OIHTYE | AT I 7E 1
MS %58 1P Gas

DA/GC-0 41

4% 1 KSR . Brunton /AEDA/GC -0 41
7 A X g o 1S3, JF i
st g e e P 2T 13-
R SR T i, HEP L3R 1

10 13- in-3 n-6 %2
Q1 SRR A = A 0 AR R
R 7T o7 3t A AR R fle S g >
S ) LM ) 4 i Ho GC-MS A 4
1- oS BE i fe e, AR Z 5 GC - O AL I
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drawaty ™ SDE/GC — MS 43 # K X i 14 vt B4 % 5
W1 NEE, Ayseli Y R ] SDE/GC - MS #:5>
AT A X6 i PR s 2 R R B

PRI IL U 5 Fh, Horh GC-MS Kl 2] 5 F
DUk R & e, TRRIRZ ;GC -0 kil £ 4 Fh,
NIF {H 5 (57% ) A C R  TFR ., Tang 55 7EKEXY
Mg P b 5 E R, Silva 21 GC-MS 43 B kET
IR D S by PR B0, B S LR SRR TR R
YEAL AW, 5540, A8 Kl XS RS A PO i
GC-MS It 3 % O R\ TR T DUERR .

B dl b e 6 Ak 54, GC - MS il 2] 6
Fofr | 5 et o e 1 M 2SR H R, ROk - T N R GC -
O K ) 2 A, NIF {H = 898 y-T WHBR(93% ) .2
(5H) - HR (86% ) . Sun 2Rl GC-MS 74
X0 Jh e B S M - T TR

BRAEYILEEE 5 fh,GC-MS K2 5
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Tab.6 Key aroma compounds of fried chicken wings identified by solvent-assisted evaporation combined with GC-MS

and GC -0 analysis

a9~ RI &Y SIRBIE/ (ng-g™")* PEl OAV
LAY (4 )
1 1060 R T ek 0.16 25
3 1363 ¢ - FF 3 I I 0.000 4 25 450
4 1436 3-HaR AL I 0.4 44
7 2165 W (2-F 3 -3-MRIR 3L ) i 0.000 8 15 500
TRRIEY (5 F)
10 1251 2-FIBEni g 60 1
11 1308 2,5- I gLng g 20 2
14 1389 2,3,5-= H itk 23
16 1431 3-Z.3-2,5- ISk 0.4
18 1458 2-2.3k-3 5- " Nk 0.04
TR EY (2 F)
25 1277 2-JRL Lk Rg 5., 2
26 1444 T 0.8 \ 35
B (11 Fif)
30 928 2-H I T 1 128
32 1076 O 6 34
35 1264 FRE .9 28
36 1309 (E) 2-Biiis 13 1
37 1382 T 4.4 20
39 1 486 FE 0.9 13
41 1520 (E) 2-T-Jiis 0.09 126
42 1613 REE 4 11
43 1623 (E) 2-Z8 )i 0.4 234
44 1678 ' : 0. 062 128
46 1749 0.2 1102
48 973 100 2
50 1257 55 1
52 1288 197453 - 0. 007 387
E1(25 F)
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Analysis of Changes in Nutritional Compositions and Key Ar
Compounds in Chicken Wings After Frying

WANG Jianan, LIU Yang, LI Kaixuan, XIE Jianchun”
(School of Light Industry, Beijing Technology and Business University, Beiji hina)

e ch
amino acid composition before and after frying and the key aromgf€ompo inlhe fried chicken wings

d a

Abstract; The chicken wings coated with flour were fried with palm oil, es of fatty acid and

were analyzed. The results showed that the total content of fatty ac o acids in the muscles of

e ratio ssential amino acids to total

mino acids reached 43.23% and

vor compounds in the fried chicken

the chicken wings were increased after frying. In particul
amino acids and that of essential amino acids to non-esse
76. 16% , suggesting increase in the nutritional indt

wings were extracted by solvent-assisted flavor evap E) using dichloromethane as the solvent

odor-active compounds were identifiedby GQZO. In the GC-O analysis, there were 36 compounds with
higher detection frequency ( NIF=236% including 2, 5-dimethylpyrazine, hexanal, 2-
methylthiopropanal , 3-ethyl-2 , Sedigget®®lpyrazine, 2-methylbutanal, (E)-2-nonenal, 7y-butyrolactone ,

bis ( 2-methyl-3-furanyl )
one, (E)-2-dec

pyrazine, 3-met ropan

Ifide , E)-2,4-decadienal, 2-ethyl-3,5-dimethyl-pyrazine, 1-octan-3-
2 4-nonadienal , 2-methylbutanal, (E)-2-nonenal, 3-ethyl-2,5-dimethyl-
, furfural, hexanal, octanal, dimethyl disulfide, nonanal, decanal,
phenylacetaldehyde , entylfuran, and 2-butanone were the key aroma compounds (OAV =1) in the
fried chicken wings. The research results could provide references for cooking chicken technology and

development of chicken meat flavorings.

Keywords: fried chicken wings; aroma compounds; solvent-assisted flavor evaporation; sulfur

compounds ; fatty acid; amino acids
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