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HIEE ', M4e&', XEM', KIEE', IT&iL7
(R IARFHEIMAFLEIEFRE RELHMEEFR LT 100048
TR EME Y BREA RN S AL 528311)

EINE 2 TET

FEE IR T B 1A 3 b B AR A8 3 % T A Rk 0 vf, xE 4 AU ] 16,18,20 min 69 3 AN 3 o i AT BRSO IR
Mrdh A AER AR ENERAEY FORLEL T BARRAD Ao, SREAW AN EL &L T LY
13.00 mg/g ¥4 A2 2] 17.41 mg/g, B & Y 2] 10.52 mg/g, F I B & F M 10.60 g/100 g 3§ K 2] 11.71 ¢/100 g & & ¥ 3] 10.8 g/100
g, B B Z B AL 1.71 mg/kg 7t 2] 4.73 mg/kg, & & R # Ik 4 F1E K 7.69 nmol/mg 3§ Am 2] 15.61 nmol/mg, 4L T 18
min B 2 3 69 BCE KR BE IR A8 AR (S R A0 A IR B & G 36.01% i B AR B & vk 43.38%) kAT, KRR IR ) B 0 K K /A
Ei— i AT R 108 MNER MAE S EX R A ZRAAAN S ETRR T E45 45K E 0 TR | w9 Sk v -2 |
A-ZE TR 1-AE-2-RWF KRR TIEMAACR B B 8 KB (2)-2-R W8k (E,E)-2,4-% =ik B2,
-FERFNAY A MR I ANHERAER AR EFOE RSN, B/ AAEH R AT LT 56 N AR ERY
B, % 18 min A E T h LS H IR S, 3AMAHERPHERT X (logFD=6) 0 L R4 L35 3—(F Ak )mEk T
B (E,E)-2,4- K = Wik | BB (E)-2-TWik (E)-2-+— Wi (E,E)-2,4-% 208 4 5-A-2 (E)-3 MWk 1-F
M —3-80 2-F 8, EXBR A ZRAMNSM, BEFRR T EBIERE 6 2-F A TR 2,3-T =8 MR 3-(FARA)FmEE,
WK BB 2-F K -3-ckvh ALEE 2,5-= W Aube S 12 ML S e R R TR BAL R 0 B R -2- T B (E)-2-
B EE (E,E)-2,4—F =ik F8 TE 4,5-RA2(E)-FMHEEF 14 M AMR 3 MRk EELSHURZ

FHEZAY, FFRERAFIFRAGELF He) T L RBFREAE
XEEE HmR, FaBLALST, KR, RAR, BARKSY, AkERILESY
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TR AR & R AL, B HE ) I A SE A R
U7 TR &5 e e N IS BRAR , 2 J5 P, i R A R R
T EEIE I R ZE SRS R iR
I I <) o Th) 164, 3 PR 6% i U7 4 Ak L 1 R Al
JEADR, PR BRA QD 2 12 SR ) (TBARS, - thio-
barbituric acid reaction substances) Fl14E [ % 5 &
B LT, HAT, X T A R R ) R 4l
BT, — M e R T AR K L (SPME,  solid
phase micro—extraction) B % 7 4 B 7% & (SAFE,
solvent assistant flavor evaporation)#= U 5 £ i
AR R o, AR5 SR FAURE €035 — o % 3K AL
(GC=MS, gas chromatography—mass spectrometry)
AR (35— R [H]
olfactometry ) #1773 Hr>9, GC-MS F 2 T % &
BERMAG WAL 2451 ,GC-0 F 2] T i ik
xRS ST ARG RGP . GC-0 4
Br i s AN 7 5 A 45 A s | SR L | MRk
(AEDA, aroma extract dilution analysis), > HiX

SR 7 ¥R I, — SRR (5 ) A L Tk A 0

(GC-0, gas chromatography—
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SR R, TR R A, O R PR R IR
(e B ) X BRI STRRER R, Duan S5125%
FHIM s 70 A WA G i B 75 & (ASE-SAFE)
19 7 2 B RN DU i ¥ R M o, a4 — 4
ARG/ A AT IR )BT 4 52 91 A
&Y, A3 N 3 Rl 2- 2 BEEME | (E)-2—
O (E)-2-T-MlE  (2)-2-280 1 (E)-2-1
— RIS ((E,E)-2,4-PF _IREEM (E,E)-2,4-T:
TUREESE ) Fan ZFIPER F SAFE $E B R HG B GC-
O 43 HT, ML 5T il 28 X8 3 vh S i 2 H -
-k EL AL 3-(H G dL) NEE (E,E)-2,4-%8
I T 45 T BRI ME I BT . Xu S51MER T SAFE 42
R R B vk GC—MS— R[] X6 41URE 1 1R 1) 2 47 43
Pr % e mE L (E,E)-2,4-%5 IR 2-
P S 3 — 1) Tl T 5 XL (2 Y i —3— Ik gl i ) — 5 45
HESRIEEY R,

A — M EAT ZHR S REE
it o AN SCHIT Y HL K8 8 % T A ] 5] 8] BT 4545 X0 3 1))
HEAL T8 b5 (R 5 R & JE R TBARS . 2K 11 ¥k 5 &%
) SO R R A A A 25 5, AR B
A Yt T 1 0 XS 7 ) Tk R R S

1 MBlEH®
1.1 MRS5S

X rp (PR | A2 i, —18 CCHRAT ), A
W M b C5~C29 TEMBEkE (i), b
il BB B TR R R 4R (4 B2l ) | [ 25 4 1A
P2z 350 A R B 518 i BERIE AR L O (i
ali) N-CBUT 5 W Rk e 55 ) - V- H 35 — 980 & Tk e
(97%) , At mt A RSB A B2 w5 A 7 52 B e b
HEh (A5 al) , DIt R EABRA R 2-
H LN R (=95% ) (L 3L (=97% ) 2- 1% KLk
W (=98%) 3-HH-TEH (=97%). CE(=
9% ). R (=95% ). F % (=98% )., T (=
95%) S (=97%) . (E)-2- i1 B (=95% ) .
(E)-2-FHlE (=96%) . (E,E)-2,4-P¢ — Il
(=90%)  (E)-2-TJlE (=97%) KR (=
9.5%). +—® (=97%).(E)-2-% (=
93%) .(E,E)-2,4-T-J&E (=85%) . (E)-2-1
— W (=97%) (E,E)-2,4-%% "5 (=95%) .
4,5-FE-2(E)- M (=95%) 1 -F i -3 -

(=98%) 3-F23-2-TH (=95%).2-T-W (=
98%) LR (=95% ) Z5 MR (=95%) .y—F Nk (=
98%) .y—T Nk (=98%) X H 5 (=95%) , AL &%
H R EFHE A BRA A,

B AR (20 mx40 cm, JEFE 0.0125 pm) , K&
R SRR WA IR | T 3l A S T AR
50/35 pm Carboxen/Polydimethylsiloxane/Divinyl-
(CAR/PDMS/DVB) [+ s %5 BT 4k | 5%
[E Supelco A Al ;N-EVAP-12 T A WAL, 3£
Organomation Associates 2\ A ;7890A-5975C 1%,
5 33 — 5 335 06 FH X 7890A AR (14X, 2
Agilent 2% 7] ;DATU2000 %4 W8 5] 4%, 2% [ DATU
Inc 22 ) ; PT2500 K54, |~ 7R 25 14 J8f b v 44 il 1
A R W] DF-101S BY1E 5 in g 7 58 $1 K i
T Hg T A AL E8 AT BR A B s KQ-500DE B % #4588 75
P TE VR A, B LTI R A BRA W] 53-30K R il
BB L, I FH Sigma 23 ] ;UV230011 %41
R, Rl R R EALIR A R A F]
1.2 RKWAH*
12,1 BEAEIE KSR AE 4 CUKAS PR 30
min, HEEF T 230 CF 4004l 16,18,20 min,
PR GHE R H 1.2.2 AT IVE PR,

EHE (%) = T2 %100 (1)
my

A oy ARG T g 5my A TS R
W, e,
122 BEIEY BB /NALH 8 ALK E
BT R 52 (1 F 5 2R (6 & .2 ) ALk, 1
AL LW RS SRR s, W 1
Ji ATV B H R T BE AN
ANERGTAE Al B AR HBGEETT R R O e R
AT 4 R 9 A PRk 1 S ——F
WAREW 25— RN EWR,3 — A ER L4
Sr——F AN B W5 — R A B RL,6
Sr—RE R, T —E W8 S ——AR EH W ,9
or——ARH B LG A TN BT 25 R A
I P 45 R
1.2.3  MRWIERSr BT BRI $& I, 25 Rl Bz H X 3
() PR BERE T, B 6 g I 71 20 mL (500 o -
HEE,2:1, V/V),25 CHEBFSH#RE (T 70% )15
min, U8 H R EUK . T DL FEAE 4 R K 4 IREERERL

benzene
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WAAIE B TRREIR S ef &k 21,152 5
R i R

JE 7 R AT A 2 BRI BRI F R AR i 1] (BT JRS
BB MA 2 mL 5 mg/mL £ %R B 4 mL
SEBEF 100 pl F A AL/ B (2 mol/L),
TEZVYREE 5 min, FIMA 1 g TKBEREN, HR¥ES
min, B IE W, 0.25 wm BEEF Sk g, HE 4T -k
WGC-MS)&ME

ZAF . HP-5MS i (30 mx0.25 mmx

0.25 Mm); FRBET . EHIEE 100 C, RFFS5
min, P 4 °C/min T+ Z 300 °C; < He, Hi# 1 mL/
min; PEFE CHEBE 250 °C; UERE 1 pl; 200 ke 2011,

MS Jt % A5 1 . B 25 B R (BT s BE it 70
eV B TR I JE 230 °C 5l Bl In# 2R i 5 250 °C;
VORI BE 150 °C; AR 439 i i i
33~450 amu,

I i i G A 3t A R Nist11 33528 Kb i b R
YeE ., BRI & A T AR

X = 100><A€1Vv xF 2)

mA

_t't IR TR & & me/e; A, R g R H

i (14 W TR 5 AL, S N B e 7 R R 1 DA T R W
j‘?lj‘]ﬁ“ﬂ“’t}:)nﬁ&qa@a IR mL;C, MW FR Tk
ot TR P g 104 o B VR, mg/mLym oA R T B, mg
F }3%: 8 GB 5009.168-2016" 1% i 2 H ik 4% 1k
[ELANES /&
1.2.4  EEERRS T FIERRIRIL ., LB A B XG
A SERE B 0.5 g, BT 50 mLL i R, A 25
mL 6 mol/L £R/2 , Il A N AR L-1E & Z 2 300 wL(1
mg/mL, % T 0.6 mol/L #E RV W ), T HE48 b 110
CKff 24 h, it 08 UEWE A % 50 mL,

FIEFR AT A B GC-MS 4341, 2 B8 X v 219
Tk o AR Sy N-ORUT i — W ik i ) -N- 1
B =R L BERE (MTBSTFA ), fiT A= Ji5 B b R B HP—
5MS {63 # (30 mx0.25 mmx0.25 wm) 53 #r , & %
[ REEE i Sawpig v ioalll

B il 2R S0 AR B 1) S L FR R MEVS W, [RIREIEA T
T HE T GC-MS 43 H7 , #4545 22 e 1R e 11 AR5 P b 0

T AR FEABLAE R A A (o ), % 2 B TR ik J32 A 2 A
(y), il A TAR /M2 . AR b ofE il 43384 o
RS R TR WK (pg/pl), AL ER

JRCPA A SRR I i (/100 g ) o SRR 945

MEMZ LA 1,
F1 NESEBRNIMRMLTE

Table 1 The external calibration equation

during determination of the amino acids

A AR & AR R?

41 A B Val y =0.0099x - 0.003 0.9978
TA B Leu y =0.0025x - 0.0008 0.9999
5 55 &R 1le y =0.0034x — 0.0053 0.9995
A& R Met y = 0.0066x — 0.0046 0.9998
H &8 Thr y =0.0148x — 0.0087 0.9967
K7 AR Phe y =2.6311x - 0.006 0.9904
AR Lys y =0.0091x + 0.0002 0.9979
A AR Ala y =2.2592x - 0.0256 0.9901
H A B Gly y =0.0037x - 0.0021 0.9979
Jili Z.BR Pro y = 0.0026x + 8E-05 0.9956

2 5 BR Ser y =0.0051x - 0.0023 0.9999
A RBR Arg y =0.1441x - 0.0042 0.9999
F AR Cys y =0.0224x - 0.0027 0.9987
R AR Asp y =0.0166x — 0.0015 0.9990
428 Glu y =0.0092x - 0.0022 0.9986
20 5 B8 His y =0.0119x + 0.0001 0.9967
B 2R Tyr y =0.0027x - 0.005 0.9986

v A5 S LR VA T RS P bR DA T LU AR 5y Ok 4% 220 i TR o 2 VA
JE (pg/pl) .

1.2.5 TBARSHEWE S M T & &0 ik, FR
HU5.0gkES, A 20mL 25 7K, 7E 4000 1/
min N7 B 1 mL, iIlA 17 mL 10% =% 4R
VSWORT 3 mL B AR L Z R W (0.02 mol/L) , £
90 “CF In#4 30 min, ¥4, L 5 mL FE.OE H
ANEARFRAY S 47,3 000 t/min K & 0> 10 min, B E
T ,532 nm T RE . TBARS B L% kg i
RN R s AR HTEAXT .

TBARS (mg/kg) = % (3)

A sy TR B WICAE VR FE S 14
(1 mL);9.48 J ¥4, mg - ml/kg; 2% iy 17
oh7 RER/N
12,6 HEEBIESEME S8 Oliver FIW )y
IR G, FRUL 3 o BE &, I 30 mL R £h 2%
W (pH=6.5) 213,12 000 r/min 5.0 , 4351 R 2
mlL TR E.OE T, & MA 10 mL 10% =5 4R
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W, B0 35 B, F ) H o — A s g o
A SmL 10 mmol/L. DNPH (2 ,4- -l FE % k) i i
(BT 2mol/L. ERREW) , 1 — DB LETHIMA S
mL 2 mol/L ¥R I W A2 F X BR 37 “CliE ot e 1
LhsJF A 5 mL 20% =4 £ 7 W 0T 0E 8 F1 5T,
BEOBULE, A 4 mL OB/ R OER(1:1,V/V)
VB2 Z 421 DNPH, B 2 YE U ¥ F 6 )5 2K
BRI, 18 UL EE oA 10 mL B2 B (6 mol/
L, % 7T 20 mmol/L Wim2#EZE Ml ,pH=6.5),37
CN 30 min, B {5 W AE 370,280 nm K LA%S H
XS BEAT e, TR AT .
B F B (nmol/mg) =

A 370,x10° (4)
22000)( (A 280nm™ 370“m><0.43 )XC

= H1:22 000 A BE IR Wt £ 4, L/mol/em;e
B A B B R mg/mL; A M AE 280 nm R [
W G 5 A yyoun HAE 370 nm F HIRGJE
1.2.7 EREREYFL5AT  SAFE 4 f X% 8
BTN 0.1 em W5 /B FREX 165 g
BF L BURSHE S, ImA N 1 pL(48 4K 1
mg/mL, HH AN, BWAIRE, 20 H 450
mL R BRI 3 R, SIFABOR, 1T SAFE
AFE  SAFE 2% 1 8 918 R KRS A 7848 3k e 2 [l
WK EE A 35 C, R A AT A, /NG A
e, AN SBARERENE AN 1107
Pa., WA ZR IR, JOK WL A0 T4, Vigreux HEVE 4
£ 2 mL, HAWRZE 0.5 mL, ¥ GC-MS 1 GC-0 4
Bro

GC 1% :DB-WAX (30 mx0.25 mmx0.25 pm)
A HE IR 35 °CL,4 °C/min & 120 °C,J5 6 °C/
min F+ % 200 °C, Lk 8 °C/min F+ & 220 °C, % 7
FEIR 4 min; A He, i 1 mL/min, #EFE TR
J& 250 °C, #FFE 1 pl,

MS A F TS R BE R 70 eV B 1
TR 230 °C; I HAF IR FE 150 C; A =
J B A JE Bl 35~450 amu; HH B o0 AR E
230 C,

7R ) 0 3% 25 1 T ERE Cs~Coo IEA IE IR | 4%
TG A B R B 45850 (retention index,RI) :

RI = 100(n+tti;t") (5)

n+l n !

e, At 53 B ERECH n,nt+1 09 IE R B
2 1 DR B IS 8] 5, R AEBRECH n M n+ 1 B9 IE A A
S8 ) HH W 1 1 b5 DR B IRF ]

KK 2 NIST11 3% RN IR B3 45 B, A
bR BB A Y T RS Y &

j; xmy, )/m (6)

K omy GG PATERE ST i nglg R
A AR P TE B A R AR B U6 TR 5y A
PIAR R I3 F g ym S RE S G T L g
1.2.8 GC-0 73#r SAFE &4 |, GC-0 % &
Hi Agilent 7890A GC K< Ml it A 20 A, 033 4
4 DB-WAX (30 mx0.25 mmx0.25 wm) , & 4+
40 °C,5 C/min 2 230 C; #FHS NN, (4ifE N
99.999% ), ik 1 mL/min, #EFE 1 pl,

K H AEDA AT L S B, RS H
Pidi 1:2,1:4,1:8,1:16,1:32,1:64, - LB K Fi
B, HE GC-0 MLEIR BT R R 1k, 3 £49F
W NABEAT 50 B, O EVE A Z5 0 52 T GC-
MS 458 Ok B 4 AR R Y AR S AR 4 Ak
G
1.3 #HELIE

I 25 AN 3 A AT b 0 B (E £ 45 o s 22
(n=3), A FTA&FH Microsoft excel 2016 {4
24, AR E R Origin 2018 #4444, R
IBM SPSS Statistics 26.0 34 ol Sz AR A T A 56
J7 AT 3 P 25 55 0 (P<0.05) . SIMCA 141
AR A AT TE A e /N A H 5] 43 1 (OPLS-DA ) .

2 GZBR55WH
21 BERENER

Xt 3 A 965 il Hsf [ F XS 40 A TR PR AN, 2SR
N 2 o o] I i Ao (i) 4 | 5 AT 20 e v
B 3 ANEESD L % 16 min B, % 09 /& 5K 55 5 7% 20
min B, B E) O 4 060 B TR I S 08 X A R AT A
e B A T 5 4% 18 min B XS XLk I v
AR B | R R
22 EBREAL.EAEUSHER

TBARS (AR 2 W 1 7 &, 2 R AE 5 o4
(A E RO R o O N P et 3 = B S
CIEGEIEsE7/) - Eng A IGIE e SV P RN
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Table 2 Sensory evaluation and cooking loss of chicken wings with three different roasting times

¥ ) B 8] /min BOE R FAEB K% B35t
16 o a3 Aok 85 R R R E R, N Rt Th K % 23.29 +0.63 7.1+£0.75
18 By 30 Ak AR AR, R R 6, AR A TR 25.13 +0.58 8.5+0.67
20 e 8y 48 Aok BORAR RO R &R, W AT 29.42 +1.01 7.9+0.34
FRERAD, BABESREEVEARLG 1
Hobs, SR S E AR RN PR 2] e =] =
AR SRR AR, BRSO &
R B R LM TR B B Y, 2 S E P s
PR SN R R B, i e Sk E 2 | B
e ML R B R IE N E RS, 5 50 =z
W LA, AXS A TBARS {H4 0.49 St 11 €
mgfkg, B TS M 0.69 nmol/mg, TBARS ; 0 e m -
{55 Sabikun %5l 3# B9 45 48 4 A9 TBARS {f 45 #: e

— L, EAKREEES Qu FPIRFSE NaCl XX A
SEU A A 52 ) v A S TR A A R — B, B A T e [
M 16 min B4 A1 %] #% 20 min, A TBARS fH M 1.71
mg/kg T3 4.73 mg/kg, KL S H M 7.69
nmol/mg & JNE] 15.61 nmol/mg, & B % il B 1]
K M8 B AR B B AR BB, Costa
S5 AT 58 Tk TR0 X iy R S A R M Y S, R
W HE G 25 0 P A BT AL AR B K, 3 1 T A
FrERIN, Silva SFP0F LG T AR X R S S 1)
AR AL, SRWIKE 65 G R R AR
ThE .
2.3 MBEAERNNER

FH e 3 nl A, AR A AR DT & N 2.5% , A
A XGRS 14 FRRRIT R, & R AR
LR R WML FE AR R A R |, 3X 5 T 5 il S5O
ST NE XS T A XS A R T R 2H s — B, vh T
AR TEOK IR RS S R S B R
5 TR TR BR324 i s 25 et ey TR T T fS
Ji 7 TR 2 RS b2 K i Ao R b B I T e B BE
5 R %z 1 AL B S IS — 3 SR AR B 45 08 A
8 B 105 2 i TR 3 SR TR 5 T T AR T A
Az AR S, B A IR M IXUBR ) ot S AN 4
KRR A AR TR & i R, S A XS A
o, RV LB SE 3 AN XSS EE S g D R & Y
LU AE RS 5 o BRAE 3 /95 B ) R SR R
RE IR | 2 AN M F0 g 1D R 1Y 7 & 424 18 min>16

Roasting time/min
B 1 E3BEK A E RS i iE 83 TBARS &0
EBHESE
Fig.1 TBARS and protein carbonyl content in the raw
meat and roasted meat of chicken wings at different

roasting times

min>20 min, BIRE 6] 20 min A9 8 A & B B8 &,
i 07 T o F0 de I L 3X AT R DR Ry 4 i B ] et
(20 min ) B, I I 1% w5 2 b 4804k R A, DT 3
BT R Y 5 i R Rk

JIE 17 TR 2 1A 1 i L5 3R 4 4y, UL PUFA (2
ANV T R ) EL AT R 49 0t B 3 B i AR | A g A
T ETRES  PUFA FIT o5 Ho 2 DF A0 T8 1 78 5% 1)
HEELEPR, R 3 AT, 55 HIEE] 16,18 min Y
B TR L 48 B ] 5 4 (20 min) B, PUFA
BIREAR B FRAEAR T R X2 N 5 ORI AR
iz (MUFA) f A BT IR (SFA)AHLL , J P ) PUFA
WA G WA AR, BT 6 20 min YRR SR
TBARS fH = , BN A AL R 5, 1T PUFA JF 4
Eb B A1
24 SEBOWER

P X 38 K N [ 6 B R0 X5 428 A ) B TR )
Bres LR 4, AR A2 IR & Gt ik
HreE@ R KA AR AR KA, 5 R
ZEE O P X B R R A G R AR — B, B S
F14) 8 S50 i T A 2 R TR A B Y L A R
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Table 3 Fatty acids composition in the raw and roasted chicken wings at different roasting times
4R A  # A 3 B i
16 18 20

& W5 2% 1% 2.5 +0.33¢ 5.28 £0.39° 6.39 £ 0.44" 7.28 +0.39°

fig By BR 28 %/ (mglg W) 4ade Bg By B2 (SFA)
1 2 2R (Cla) 0.05 £ 0.00° 0.08 + 0.00¢ 0.16 = 0.00" 0.26 + 0.00*
AR A B (Cg) 2.22 +0.03¢ 2.55+0.02 3.75 +0.01* 2.03 +0.02*
ARG B2 (Cigio) 0.98 +0.01° 1.10 £0.01" 1.35 +0.03* 0.89 + 0.00*
T A B (Cyp) 0.01 = 0.00° 0.02+0.01¢ 0.03 + 0.00" 0.05+0.00*
WL A B2 (Cozig) 0.02 £ 0.00 0.02 £ 0.00" 0.03 + 0.00° 0.02 £ 0.00°
a2 3.28 £ 0.04¢ 3.75+0.03" 5.32 £0.04° 3.20 £ 0.02°
R 4afe fig By B2 (MUFA)
A7 A8 i B (Cg) 0.27 +0.01¢ 0.93 + 0.00" 0.96 + 0.00° 0.69 + 0.00°
W B (Cigr) 2.62 +0.04° 3.56 £ 0.07" 4.74 £ 0.16* 2.83 £0.04°
=B R (Cp) 0.04 £ 0.00° 0.08 + 0.00" 0.12 £0.01* 0.06 + 0.00°
it 2.93 £ 0.05¢ 4.57 £0.07" 5.82+0.17* 3.58 +0.04¢
% R4 Ae g By 82 (PUFA)
T3t B2 (Cog) 2.36 £ 0.03¢ 3.17 £0.07 4.63 + 0.06 3.06 £ 0.02°
y=T R B (Cigi3) 0.02 + 0.00¢ 0.03 + 0.00" 0.05 + 0.00° 0.03 + 0.00b
=k = (Chpis) 0.19 =+ 0.00° 0.18 = 0.02° 0.19 + 0.00° 0.14 + 0.00b
AR () 0.67 + 0.00° 0.97 £ 0.02" 1.04 +0.01* 0.37 £ 0.00d
= = a8 AR (Cpis) 0.10 £ 0.01¢ 0.17 = 0.00" 0.19 + 0.00* 0.09 +0.02d
Z+ Z B S R (Cosg) 0.10 £ 0.02" 0.16 + 0.00° 0.17 £ 0.00° 0.05 + 0.00°
ANt 3.44 £ 0.06° 4.68+0.11° 6.27 +0.07° 3.74 + 0.04¢
Bt 9.65 +0.15¢ 13.00 £0.21"  17.41+0.28* 10.52+0.11°
SFA/% 33.99 28.85 30.56 30.42
UFA/% 66.01 71.15 69.44 69.58
MUFA/% 30.36 35.15 33.43 34.03
PUFA/% 35.65 36.00 36.01 35.55

e 2 A — A5 R [) 2 B R A7 A 3 1 22 5 (P<0.05) .

3X 5 R T e R A A SR KR X S R B T
A, Kt E M 16 min ZEK F) 18 min, 28 3R
i R T X 5 0 R A B LR R K R
JFEBE TN 2 P SRR 5 2 1 i s KA el fH
5 18 min AH EE 8 il 1 ]34 (20 min) I, %2
BETR e i ST B B X T RE 5 0 R O
R, BT 2 M i L A Bl R o 2 K
A B AR RN AT OGP AN, e i 20 min FE S S AL
2 MR TN 2R & i R R IR R, Horh e R
KA Strecker BN AT = A 3-SR T RE, KN
R K Strecker B A [z b AT p= Az 28 P
LR A R B SR AR Y B, B AY
B FRANE o T & IR BRSO R b
B AT LR (EAA, essential amino acids) W

NRTE 7= A T IR TP R S R, AR AT
R (NEAA, non-essential amino acids) b A
] 38 2o 2 [ B A AR Rk AT A R A
MR, SAERARLL, 3 DR HIRE S T EAA 52 AR
B (TAA) B H 9] (EAA/TAA) 78 K| 26 17 8 3%
fEAR TR . MXTIT S, KB 16,20 min & 1
EAA/TAA FCAR N a0 % ) 18 min 1Y, 3R BIKE
18 min [9FF 1) & SE R 8 T2 48 b e i

2.5 1BEXMERIKY RS LR

251 fEWH e Wk S i, SAFE/
GC-MS M\ 3 ANHE i v A 43 280 1 108 45 &
AL &8, Forp# 16 min B 40 56 4, %% 18 min
FES 88 4>, 4% 20 min KEALH 83 4, HIHE 18
min FF 5 5508 LS AR Z
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Table 4 Amino acids composition in the raw meat and the roasted meat of chicken wings at different roasting times

4 %/(g/100g W)

AR ER Rl 16 min 18 min 20 min
% F BRI (EAA)
& B Val 0.19 £ 0.01* 0.18 £0.01° 0.19 £ 0.01* 0.19 £ 0.02*
7 & Leu 1.94 +0.02" 2.03 +0.02" 2.20+0.11* 1.80 + 0.02°
55 AR lle 0.48 +0.00" 0.49 +0.00" 0.64 +0.03* 0.62 +0.02*
A B Met 0.50 = 0.00* 0.43 +0.04" 0.43 + 0.00 0.40 + 0.03"
7 B2 Thr 1.05 +0.01d 1.55 £0.07° 1.86 + 0.03* 1.36 + 0.00°
KA &8 Phe 1.12 £ 0.01° 1.38 + 0.04" 1.87 £ 0.02* 0.84 + 0.09¢
AR Lys 1.18 £ 0.02¢ 1.22 +0.03¢ 1.79 £ 0.03" 2.54 +0.01*
&3t 6.46 + 0.07¢ 7.28 +0.21°¢ 8.97 £ 0.04 7.74 +0.19
I & & "I B (NEAA)
A &R Ala 1.18 £ 0.01* 1.23 £0.02* 1.25 £0.02* 1.30 = 0.00*
H A B Gly 0.61 +0.03" 0.66 +0.01" 0.96 + 0.01* 0.51 £0.01¢
Jil & 8% Pro 0.40 = 0.02° 0.47 = 0.02* 0.55 +0.01" 0.56 = 0.00*
2 Z B Ser 0.80 +0.01¢ 0.84 +0.02¢ 1.21 £0.03" 1.70 £ 0.00*
&R Arg 1.37 £0.01* 1.30 + 0.00 1.21 £ 0.04¢ 0.75 + 0.06"
F AR Cys 0.08 = 0.00* 0.06 = 0.00* 0.04 + 0.00" 0.04 £ 0.01"
R A Z B Asp 1.62 + 0.07¢ 1.78 £ 0.02" 1.92 £0.01* 1.52 £ 0.01¢
2 #. B Glu 3.11 £0.05* 3.19 £ 0.00 3.41 £ 0.06* 3.08 £ 0.05°
48 8% His 0.71 + 0.00 0.79 + 0.02" 0.82 +0.01" 1.02 £0.12*
B Z R Tyr 0.18 +0.02¢ 0.28 +0.02" 0.34 + 0.00* 0.33 £0.02*
&3t 10.07 £ 0.22¢ 10.60 + 0.13" 11.71 £ 0.19° 10.8 +0.28"
TAA 16.53 = 0.29¢ 17.88 + 0.34¢ 20.68 + 0.23° 18.55 £ 047"
EAA/TAA/% 39.07 £ 0.07¢ 40.72 £ 0.27¢ 43.38 + 0.28* 41.75 +0.27"

T — 1A R B R s A7 A 5 M2 5 (P<0.05) 6

PR i) o e e XU 19 T o 2 2 U T g o 4L Ak
SN AN SERLAE LI o 3 AFE i ek 0 3] K = g o
ALY BLEE B D TG T 24 TR 12 B OEE 13
Pl R 12 Fb Fig O Bl k& 10 b w1 FP, EERAL
Gt OB Bk, 57,2
W (E,E)-2,4-% "Il (E)-2- Tl 2- B
i (E)-2-1a T | (E,E)-2,4- B8 @ 2—-1%
kSIS RE T Wl AL, el T
eSS 22—t — M ] R R TR Ak 1 - -
3[R R VR T AR AR VU R Ak M, y— P B AT 65—
B T SR YR T y— 1 8- 2 3 A 15 R 1) B Ak JBE 7K 281,

3 A il R DN B 7 A T 36 A B Ak G
Y19 S EALE Y 3 Bl & AR A
b 8 Bl BES BERR 2 AR 8 A, Hirp —H
TR EE 3-(HBRIE ) P EE T Ok E T AR AR
Strecker B M SN, WSS AL & Py an B kg 2

S -6-W LML e | =W kIR 3-2 52,5~
FH 56 bt AT ke 5T T A 2 R R 1 4 5 s g, —
SR N % 2, T A 3 F L TR TR JR T R N &
IR Fl 55 &R 1) Strecker R fif [z 2,

T3 Ab R B D TR IR G Y, R
FHOR Lok I A5 AT R R U5 T 2l 4 T ek ik oA 45 7 e
Yy, 2 18 J5 kg Sk 5 T B B AL 5 98 4 N 1Y
22 HAEHM,

FL#e 3 ANFESD 7% 18 min FF & b 2% 5 H 1k
BYEERA A RE B RiRm, G2, £k
18 min # i ik ] 10 #1045 16,20 min # &
S350 2 BT Bh B 18 min BRSPS IR A
YN 12 469.54 ng/g, i 16,20 min Ff i
I3Ih 4 844.3.5 662.38 nglg, 7E4% 18 min £f b
RS & L E] 5 659.5 ng/g, 1Mk 16,20 min Ff
AN 2 935.24,2 612.58 ng/g, 54 16 min ¥
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di A EG K5 18 min FF b R I HE 1 XUBR AL A 4 B
ZHEEE, RESEE RSP N AT
AL SN AR BB A G . T AA 18 min 4K 2 45 ] 3]
20 min B, 0 2 ) £k G P B Kt R Y B
TR 3 5 0 I R R 5 B S A s N AN B A
PRSI 52 24k, 00 30 3 1) B8 IR AE B T TR 2 Y
R4 ST Wy (N2 BROKE ) A OG0, G381 > 4 il
fi) 2o K 5 T AR I A5 B ) KUk AR B s > iR S
PR ) 2 1 2 S8 R e IR ™, UK DR AERE 1 22 55
77 HE B AU B T i 2R A 2o AT R,

FE4% 16 min FF 5 % 15 (5100 ng/g) 19 1L
GY R TR - OB ER
fi TR+ PR . % 18 min AF & & 5 5 (5200
ng/g) WAL G 4 S DU I R -2 T | T L O Lo
M TR (2)-2-58 W 2, 3—F i 1-% B 3-

-2 1-CBE 1-FM-3-BE O R IR F
MR W2 . T NEE . #% 20 min BRSPS R (5100
nglg) WIAEA Yok DU S0 -2 | 1- ¥ -2 15
i ZABWH 2,3-T i 43 0E TR OO BEIE |
VT (2)-2- 2 3- 10 -2- O R .
BER SFR TR ., Zhang PR ] SPME/GC-MS
FE I XS J5R R B AR A R 1 R -3
i O T-BF.2,3-7 1% Long 7 1k X3 4
ORI B B AL S R 2, 3 | PR
5 o T 3 A0 SO X R I B v AR S
R OABIA O T-RESE, Zhou SFPITERT B AELRNY
ORI B A A A Y O TR R -
Vs —3-E 1B 1 -CEEE Y, AR SR
s o AL A R SR AR — 2

x5 AEEFMEIEGE SAFE/GC-MS S EEEZEL ML EY

Table 5 Volatile compounds identified in the roasted chicken wings with different roasting times using solvent

assisted flavor evaporation and gas chromatography—mass spectrometry (SAFE/GC-MS) analysis

4%/ (nglg)

s Rl fes 16 min 18 min 20 min ERTA
kBT E2EER A Y
A EAL A9 (3 )
1 062 Z WA mLE — — 3.73 £ 0.69 MS,RI
1 480 3- (VAL ) R BE — 24.77 + 4.64" 28.81 +5.61° MS,RI
1940 E R 6.47 +1.62" 7.84 £ 2.6 — MS,RI
ANt 6.47 32.61 32.54
AR AL A (4 )
4 1264  2-W Ak — — 9.18 +0.92 MS,RI,S
5 1470 2-THK-6-F kutn — — 7.19 +1.47 MS,RI
6 1 406 =¥ kb — — 37.12+2.23 MS,RI
7 1438 3-THK-2,5-= % Atk — 13.59 = 1.1° 25.45 +5.32° MS,RI
it 0 13.59 78.94
BB Je AL M (4 )
8 1571 ZA-5,5-=F K -2(3H)-"kh &R — 6.62 +1.19 — MS,RI
9 1772 W A —6-F K 2H-vb b -2 — 18.93 +0.18" 8.54 +1.43" MS,RI
10 1783 v A vk vk -2 BR 50.8 £9.59¢ 227.27 +16.56*  120.72 + 16.86" MS,RI
11 1651 2—vk vl L BF — — 35.93 +4.03 MS,RI
Nt 50.8 252.82 165.19
Bk (1 F)
12 1 648 E NS — — 62.1 £6.93 MS,RI
ANt 0 0 62.1
B2 B K (5 AF)
13 1234 3-FK-3-F A -2-T & — 38.96 + 4.83" 41.25 +4.76 MS,RI
14 1289 1-# K -2-% B 50.19 £ 5.17¢ 148.2 +20.17" 326.06 + 19.39° MS,RI
15 1363 3-# K -2-T — 8.82 £ 0.58 — MS,RI,S
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(8% 5)
. % %/ (nglg) R
s Rl e 16 min 18 millg 20 min BRI

16 1275  o/mia 3603 +6.14° 10538+ 13.6" 197482205  MS,RI
17 1575  2,3-T =8 90.1£2225" 6653+ 1328  186.62+3741°  MS,RI

St 176.32 367.89 751.41

Bk (2 )
18 1663 3-TATH - 12,04 £2.3" 13.96+2.65°  MS,RI
19 1605 4-2AETH 449 + 1215 - 1328 +8.64°  MS,RI

it 44.9 12.04 146.76

KB T AR R AL

B (24 #)
20 970 B 10625+ 17.89  467.41 + 84 - MS,RI
21 1079 o 1993.8 +396.41" 3039.63 +413.5° 985.93 +5239° MS,RI,S
2 1085 2-Wh 2 T - 3665+ 11.05  20.89+3.18°  MS,RI
23 1178 jest 5715+73°  19459+2825  133.88+7.94"  MS,RI,S
24 1188 3-WA-2-THm — 14.6 + 1.54° 1029+2.69"  MS,RI
25 1220 (E)-2-2. %8t 1073 + 1L11° 2025+ 117" 14664009  MS,RI
26 1282 Fm 76.63 +4.04°  32431+1607° 2097 +3321"  MS,RI,S
27 1315 (E)-2-jktiae 50.54+1627° 15289 +23.04°  6598+7.74"  MS,RI,S
28 1387 24423 £394° 57464 +29.76° 51429+ 10428 MS.RI,S
29 1419 (E)-2—% 48t 90.09 215" 141782675  70.05+1.63  MS,RI,S
30 1481 (E,E)-2,4— & =¥ it 4281+ 10660 1544 +3.84 9.02£24°  MS.RILS
31 1491 s 2669+505  6824+1276° 4453+ 1141" MS,RIL,S
30 1530 %wa 4091+ 1131"  72.06+084°  69.95+835  MS,RI,S
33 1148 (Z)-2-Tf ek 16.6 +4.11° 7804+ 16.1°  48.16+738"  MS,RI
34 1622 +— — - 4044+077  MS,RILS
35 1628 (7)-2—5fo Bk - 200.98 + 10.04*  123.51 « 1446° MS,RI,S
36 1702 (E.E)-2.4-% =¥t 10.81 = 1.92¢ 2001 +3.07° 1307415  MS.RILS
37 1755  2—+—thm 428451303  105.07+21.6° 9727 +12.63° MS,RI,S
38 1805 (E.E)-2,4—% = Ji it 41.87 + 11.85° 81+1098  4658+17.68° MS,RI,S
39 1824 +za - 10.35 + 1.93 - MS,RI
40 1968  Ni—d,5—3F f—(E)-2— 5 f it 16.68 + 2.6" 31.66+848  17.57+3.84"  MS,RIL,S
41 2000 +AEE 19.13 £ 3.63" - 5636 +8.59°  MS,RI
2 2120 25.39 + 4.45° - 2045+9.11"  MS,RI
43 2390 Fam 13.09 + 2.18 - - MS,RI

it 2935.24 5659.5 2612.58

BR 2 (12 #F)
44 1005 1-(2,2-=F L7 EE)-T 8 — — 13524083  MS,RI
45 1052 3-8 - 7318 +13.92°  1345+074  MS,RI
46 1110 4-7 42— 2520 + 4.24 — - MS,RI
47 1175 2@ — 4333 + 4.58 - MS, RI
48 1231 6-7 -2k i - 45+122 - MS, RI
49 1278 2-%8 - 167 + 1.52° 1458 328" MS,RI
50 1317 1-%H-3-m8 10.53 + 0.86" 2055+127° 1033177  MS,RI
51 1321 2.3-%=m - 869.3 + 79.51 — MS,RI
52 1342 2-3F Ktf—1— - 5.5+ 138 - MS,RI
53 1402 2-% 8 — 2237+321°  1485+277°  MS,RILS
54 1486 2-%8 — 2157 +481° 2291425  MS,RI
55 1569 (E,E)-3,5-% = -2 - 9.04 +2.24° 636+031"  MS,RI

it 35.82 1085.79 96.0
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(&% 5)
" &%/ (nglg) Vo oy
A% Rl e 16 min 18 min 20 min BRI
B (13 #F)
56 956  2-W A-3-T H-2-# — — 2372+ 1.14 MS,RI
57 1119 # T8 — 12.83 = 1.06* 8.47 +1.95" MS,RI
58 1125 1-TH — 25.07 + 4.82" 37.18 £9.82 MS,RI
59 1251 1-M8 194.6 +21.6" 282.99 +24.5°  63.48 +11.61° MS,RI
60 1169  3-KM-2-8% 17.68 + 6.32¢ 250.68 +36.45*  117.63 £ 6.91 MS,RI
61 1360 1-T.8 — 1156.21 + 107.39 — MS,RI
62 1451  1-F#H-3-8% 61.33 +0.07° 201.71 £2.09° 9242 +10.64" MS,RL,S
63 1444  1-® 38.62 +4.13 94.24 +5.5° 52.68 +2.72" MS,RI
64 1557 1-¥H 29.58 + 2.55¢ 11439 £23.52° 4263 + 6.62" MS,RI
65 1611 (E)-2—3¥—-1-8% — 39.21 + 6.13 15.72 + 1.85" MS,RI
66 1655 1-%& — 17.94 + 1.38 — MS,RI
67 2137 2-kA‘CH 11.13 +2.06" 20.57 + 5.09* — MS,RI
68 2159  3-FH-2-8 — 15.61 +4.27 — MS, RI
At 352.94 2231.45 453.93
Bk (13 #F)
69 1446 T 22.65 + 1.53¢ 34.17 +7.78" 29.76 + 3.88" MS,RI
70 1550 @ 6.87 +0.99 — 5.87 +1.39 MS,RI
71 1605 4-#ATHE 44.9 £ 1215 — 132.8 + 8.64* MS,RI
72 1620 T 20.09 + 4.23" 46.34 +3.91° — MS,RI
73 1735 KBk 39.92 + 5.49 67.45 +11.91° 60.79 + 3.2 MS,RI
74 1842 TE 196.55 +29.58°  582.42 +28.08*  244.38 +27.16" MS,RI,S
75 1905 S5-Tim — — 12.03 +2.44 MS,RI
76 1950  Em 130.56 +£31.98°  236.02 £28.22*  156.04 +9.98" MS,RI
77 2057 ¥ 14253 £10.29"  406.13 £82.37*  112.94+20.61°  MS,RI
78 2164 8 181.45 +46.18"  222.14 + 41.84 146 + 47.53¢ MS,RI
79 2274 EE 32.68 +9.16° 22.64 +3.23" 19.84 +1.94°  MS,RI,S
80 2494 =B — 20.38 + 3.68a 4.16 +0.4" MS,RI
81 2657 +wak 234.85 + 60.37 — — MS,RI
it 1053.05 1637.69 924.61
Bg % (9 #)
82 1132 KB/ B — 31.18 + 1.84 12.9 + 1.08" MS,RI
83 1589  y—% M BEs 22.48 + 1.87¢ 78.75 = 14.07* 37.12 + 1.89" MS,RI
84 1606 T WA — 210.07 +22.36 — MS,RI
85 1679 y-T MBS 17.05 + 3.03¢ 84.01 + 10.43 31.7 £6.57" MS,RI
86 1852  y—¥ NBg — 39.5 £7.25° 19.51 +3.3" MS,RIL,S
87 2016  y-% Mg 15.21 + 1.55° 59.15 + 7.08" 38.68 + 5.36" MS,RI
88 2049 5-AK-4-T R B — 9.49 + 1.95° 6.36 = 0.36" MS,RI
89 2186  6-% N — 18.32 £ 2.87° 8.17 £ 1.15 MS,RI
90 2254  y—+— B8 — 7.72 +1.53¢ 497 £0.9" MS,RI
it 54.74 538.19 159.41
%% % (10 #)
91 1036 1-%4 — 17.67 £ 1.75 — MS,RI
92 997 ES — 120.68 + 23.65 — MS,RI
93 1097 +—x% 13.98 + (.78 12.91 + 1.73¢ — MS,RI
94 1197 +=xr 13.15 £ 3.26" 128.54 + 1.98" 9.33 + 1.69° MS,RI
95 1239 1-+=% — 20.35 +5.29 — MS,RI
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(8% 5)
B 2 %/(nglg) o
E R feai 16 min 18 min 20 min R
96 1298 +=k% 51.85 + 6.02° 27.08 = 2.52" 1527 + 3.8° MS,RI
97 1397  +wr 15.93 + 3.41° 51+ 14.27° — MS,RI
98 1441 (E)-2-+ v — 24.9 +3.48 — MS, RI
99 1497 +AkK 9.59 + 1.45° 10.09 + 1.78 8.6+1.2" MS, RI
100 1597  +xk% 25.83 +7.83 — — MS,RI
it 130.33 41322 332
vkl & (1 FF)
101 1225  2-K vk 30.02 + 1.89° 29.99 + 0.45° 30.53+3.29°  MS,RI,S
It 30.02 29.99 30.53
HE (7 H)
102 1029 W% — 60.67 + 3.42° 1502+2.18  MS,RI
103 1829 4-(1-F A& L) K — 27.84 + 5.02° 11.05+0.88  MS,RI
104 1998 %8 — 21.79 + 5.75° 16.14+0.13*  MS,RI
105 2076 V& 14.78 + 4.92¢ 9.16 + 3.58" 14.66+ 1.12*  MS,RI,S
106 2311 2,4-R(1,1-=% &%) Em — 6495+ 14.96°  44.89+7.66°  MS,RI
107 2440 % 3.79 + 0.96° 10.35 + 3.42° 7.07 +2.25" MS,RI
108 1566 2-MAkwkur — — 635+ 1.17 MS, RI
It 18.57 194.76 115.18
it 48443 12 469.54 566238

TE T (MS) 8 B 5 BC(RD) b ity (S) %58 5 bR “—" 3R B iy b A I 2032 Ak 53 900 TR) — A7 AN ) 7 RE /R A7 8 S 357 22 57 (P<0.05)

2.5.2 OPLS-DA 73 #rab s LIk I 4k & 4
PR PRAR S AN TRIRE S AR Sk B AR B 384T OPLS-DA
O3HT, B RIS TEEU(RYX ) 0.946, K 25 Ul &
F&EC(R?Y ) 2 0.991 , 155 784 151 I 45 %4 (Q*) 2 0.985,
R* Tl Q* &R L 0.5, F IRV LG S5 R T 4557
Bl 2a BT, 3 AR 0 Rk A A X A

i o AP i F EL G (VIP, Variable impor-

i W16 min
I W18 min
100} W20 min
50; J v«»h»m-" -
an 2@ 16min
N 0- 18min2 !
&K S mm*}m ; 20min1
E S _50; mmm!.zommz
&
-100}

| SR TS CAIPSNS SR BT | E ST SPPET SR WP -

1
2250200 -150 -100 50 0 50 100 150 200
F s 1
PC1 (0.715)
(a)

tance projection) 7 AT, WAL 2b, A HR i 5 H T 23
A 3 AR AR ) (VIP>1) A4 S P e
WAL G 5 Tl CABGA | 70 S0k iR -2 42 5L T
MR 1-FR 32— 2,3-T W, JRIAILiLa
Yy 18 Ff . O T-BE N (2)-2-% M (ELE)
~2,4-%8 TR PERE 2,3-3F W 1-C i 1-1%
B 3-IM 2B 1-F UG -3-BE H IR O

VIP {f
VIP values

fammE  ©
Types of compounds
(bh)
B 2 7[E KR E 3B E L MR 5 OPLS-DA 55 B R VIP>1 K& E

Fig.2 Score plots and VIP>1 compound plots during OPLS-DA analysis of the volatile compounds identified

in the roasted chicken wings at different roasting times using solvent assisted flavor evaporation and gas

chromatography—mass spectrometry (SAFE/GC-MS) analysis
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—2,4-3% TIRWE 4,5-HE -2 (E)-RIHEE 1-F
Wi—-3—M 2-T-Hf . 5430 GC-O &5 K1,
Shakoor 219 1l AEDA/GC—0 43 H7 ¥ X i A 1
FERW I, HERBENFEAASYAE OB (E,
E)-2,4-%% Z I, Fan SFPR ) AEDA/GC-0 Xf
A6 BTN XSG 7 A SRS AT AT, R O
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& 6 SAFE/GC-O ##i ARSI E G BEEHSIKEELEY

Table 6 Odor-active compounds identified in the roasted chicken wings at different roasting times

using solvent assisted flavor evaporation and gas chromatography—-olfactometry (SAFE/GC-0) analysis
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Fig.3 Scores plots and VIP>1 plots during OPLS-DA
analysis of the odor-active compounds identified using
solvent assisted flavor evaporation and gas chromatography—
olfactormetry (SAFE/GC-0) analysis in the roasted

chicken wings at different roasting times
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Differences in Physicochemical Characteristics and Volatile Flavor Composition for Roasted
Chicken Wings at Different Roasting Times

Hu Qingqing', He Jinxin', Pei Zhaoyang', Xu Yuxia', Wang Jinhua?, Xie Jianchun"

(‘School of Light Industry Science and Engineering, School of Food and Health,
Beijing Technology and Business University, Beijing 100048

Wang Xuan',

*Guangdong Midea Kitchen Appliances Manufacturing Co., Ltd., Foshan 528311, Guangdong)

Abstract To explore the effect of roasting time on quality and flavor of the roasted chicken wings, three chicken wing
samples roasted in electric oven for 16, 18, and 20 minutes were analyzed by sensory evaluation and determination of
fatty acids and amino acids, thiobarbituric acid reaction substances (TBARS), protein carbonyl content, and volatile fla-
vor composition. The results showed that with the extension roasting time, the fatty acid content first increased from
13.00 to 17.41 mg/g and then decreased to 10.52 mg/g. The amino acid content first increased from 10.60 to 11.71 g/100
¢ and then decreased to 10.8 g/100 g. The TBARS value increased from 1.71 to 4.73 mg/kg, and the protein carbonyl
content increased from 7.69 to 15.61 nmol/mg. In contrast, the chicken wings roasted for 18 min possessed the best
sensory flavor and the optimal nutritional indexes, represented by 36.01% of polyunsaturated fatty acids and 43.38% of
essential amino acids among total. In comparsion, the chicken wings roasted for 18 minutes possessed the best sensory
flavor and optimal nutritional indexes indicated by the percentage of polyunsaturated fatty acids in total fatty acids and

that of essential amino acids in total amino acids. A total of 108 volatile compounds were identified using solvent assist-
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ed flavor evaporation/gas chromatography—mass spectrometry analysis (SAFE/GC-MS). Orthogonal partial least squares dis-
criminant analysis  (OPLS-DA) according to VIP>1 (variable importance projection above 1) showed that acetoin, te-
trahydropyran—2-one, 4-hydroxybutyric acid, 1-hydroxy-2-acetone, etc. formed from the Maillard reaction, and hexanal,
nonanal, pentanal, (Z)-2-decenal, (E,E)-2,4—-decadienal, heptanal, 2,3-octedione, etc. formed from the lipid oxida-
tion played significant roles in differentiation of volatile compositions of the three samples. SAFE combined with aroma
extract dilution analysis/gas chromatography—olfactometry analysis (SAFE/AEDA/GC-MS) identified 56 odor active com-
pounds in the three samples, while the 18 minute—roasted chicken wings had the highest number. Those with high dilu-
tion factors (logFD=6) in common in the three samples included 3—(methylthio)propanal, hexanal, (E,E)-2,4-hepta-
dienal, decanal, (E)-2-nonenal, (E)-2-undecenal, (E,E)-2,4-decedienal, 4,5-epoxy-2(FE)-decanal, 1-octen-3-one,
and 2-nonenone. OPLS-DA analysis according to (VIP>1) showed that 12 compounds via the Maillard reaction, including
2-methylbutanal, 3-methylbutanal, 2,3-butanedione, furfural, 3-(methylthio)propanal, dimethyl disulfide, 2-methyl-3-
furanthiol, 2,5-dimethylpyrazine, etc. and 14 compounds via the lipid oxidation, including heptanal, propenal, trans—
2-hexenal, (E)-2-decenal, (E,E)-2,4-nonadienal, octanal, hexanal, 4,5-epoxy-2(E)-decenenal, etc. played key roles
in differentiation of compositions of the odor active compounds of the three samples. The work can provide guidance to
select cooking technologies for roasted chicken wings with an optimal quality and flavor.

Keywords roasted chicken wings; protein oxidization; fatty acids, amino acids; volatile compounds; odor active com-

pounds



