Vol. 23 No. 5

505 1) FOE B ik
5 H May 2 0 2 3

Journal of Chinese Institute of Food Science and Technology

#TF QDA 1 GC-MS Wy# 0 T 4 PI4FIESE & 14 KR4 B 73 4

WER, B A, Ik, HFE®E, KEL, TEE, B L’
(FrrkXkFRHAFLETRFRE M 310014)

TE AU AR R o T 2F 5 a5 AR IE AR Rk ) R, R R BB S 3k (QDA) o A48 & 3 — i 3% (GC-MS) 36 A 3 A #F
4 b e T A B R RCAR M R BEAT AT, 25 R AR W) A B KGR AR, B AR B R R A2 S AR R A b A 2R
AR ek T RE R R AR A A R B A R Rk, GC-MS 54T 4 R 2 - BE K% Moe T 2R R 28 MR
k£ BT AR R, A A AR R = F = )3 (PLSR) 441 QDA Fo GC-MS R K 4 4% | 25 5% 2 7 . AL Fo kb h) 4 29 485 42 ok 4

Ji Ay S B e AR AR RCA o A 8 T T AE (B)-2-F O E KRB FEREEL R 2-+ —KEk | (E)-2-

KR BE RS TS TR
KA

XEHRS 1009-7848(2023)05-0301-10

R S ER R, 4R A F R T HLIR
iR L 51l 5 BT 46 5211 9% 75 BRU XU 2 9K 3l 4 2%
Ve PR B T R Pl XU 2 OB A
H KU Hi A 49 5 2L R A B4 n 07 XA 2 vl 7 H
WAL R B D R R L A
WL EIN 07 2 7R JEURE A XU (A4 5 B AR
—ENE AL, AR PO T A v S KR AL A
YT WA O B SN 2 R 22 5%, INITTE s B
FrE R A ARY, HAT, T4 A XR TSR 2
AR T AR AR AL (BP0 A 1 ) 3 — #1705
A T ZEZS BT MR BEHY 52 050, 7 % 5 A
[F] P T 07 20 By A A XUR S 4% R AL & P Al
22 5 BB AR B A

A 3% - 5T 1%  (Gas chromatography —mass
spectrometry, GC-MS) Bk HIEA G i [E N A8
12 K 0 BB i 45 R Ve R By SR 0 D7 0% . R R
AR TE B DI04 B0 v e P, T
S BREAE ity e 8 XU AL 9y 14 TR B E R RE )
Hr, I HLE B8 I T4 PR B9 A 119, R
SEMH GC-MS 73 M 1 A [ H AL A 1A #0280 XUR
SEAGIN Y O8 B K MWy i, H v R 28 W) T A
o Wall SEOBIESTE T be s i J8E X A [ 2 A P 45 4

Wi EH . 2022-05-22

ES£TB . Wity E:Eam &t B (2019C02081)
FE—1EE: WEE, L g

BEEE: B € E-mail: Ivfei_zju@163.com

ALy R A EE-FE R (GC-MS); & Z#E 547, ALK KM R
DOI: 10.16429/5.1009-7848.2023.05.030

PR S5 (R 500, & B0 26 AN ) b 02 Tl 4 el
SR R A R P R T, HL TR 2l 2 i
YA

J&CE E & i i 75 (Quantitative  description
analysis, QDA — il i 1R B E W 7 i il
b R BT M O ) S T R R A 43 AT A (R R i R
B ] Y 22 1 AR 0 BT BROAR BE S R AR R E
VA2 A 0 (R 3 B FT R 1k ot 5 f o
B AR Az R R A 5 R
VEMNGS G, 20 B He v g A DG AT 2 BRI B £ it XL
PR 5T 1Y BT B

ABESE LA B R O SRk d ik QDA i GC—
MS 3, AR5 2 R kb R 4 Fh B T
Qb B A= R AR JER T R AE RN K e KUK ) S5 4 2
S, JE PLSR X & A0 E{H  (Odor activity
value, OAV)KT 0.1 B XY 5 Al QDA Z 45 ik
TGt oA, LA AS [ HOI0 T4 1A 09 4R 1R XU
YIJE, A2 PR R XU 94 R 5 S A R R
By RS

1 MBERZE
1.1 #FE5iKH

AR, BRI (S LR, W H 24 M 20 1t
R,

2, 4, 6-=HEMIE(=99.0%, GC),kH
Sigma 2y Fl



302 hoE N % R 2023 4F4 5 1]
1.2 UBR5EF 1.3.2.2  Aidl #EE 30 s 5, AR T 20 g, B

Tt 75 [ AH 13 % B4R .75 pm CAR/PDMS
SPME # 83k, 3¢ [ Supelco 23 ] ;7890A-5975C
SIS - BTGB, L E Agilent 28 7] ;C21-
TH50E H @4, WiV Lo in ) JBedn A FR 2 7] ;ST28D—
X7 HLZEIERE RN B i g8 A FR A W)

1.3 HmiE

1.3.1 AEANETAL R KR - BB AT U
o U i N NS 2 sl R e S S R PTD
Lem B RR HEE VI 3 em x 3 em YBLR 11
WA R BE ML AT AL 4 4, R4 200 ¢ (29 25~28
) o PAE IS B 5 i 3 T 0 B DY S R
SE, R SN [R] Bk B 6 2R PR XU (1 5
M) , 52 AT 2 e A T I AT: A R e

TR AE 190~200 °CH BBl B A A 2- P, BT 5 min,
HA ] B 3 UK
1.3.2.3 Kbl #4430 s 5, B & A 20 g, #4
VI A AN 4 min,
1.3.2.4 KEH] KA 180 CHII 5 min, K FHE
TR FFEF 14 min, 7 min BFEI 1 K,
1.4 TEEWEHW

BE 10 24 Ll J8E W N B AR G Y
A RE S AT IE PR o 0P AN BUHE 4 AT, B
S LR PR TR T P A A AR R R SCRIE 43
S (F 1), FEECRH 3 MBEMLECT 905, in T4k
PRSE G S B3k, PEE A BOR T 43 Y ik
SO M B B RR RN L RO AN

1.3.2 FEan T N R BEAT, IF R N R B TCER DF T Al
1320 Zill WA 1 LK AR TR, EK T R
IKIF 5 2k 22 H] 3 min, BT 8 min,
1 FARKEHRRRLCHNEXTNSE
Table 1 Definition and reference of beef sensory description vocabulary
#3730 S el

H Aok H 5 P ARF A A AR A R G KUk 3R 4 M 22 100 CAkF A 10 min(7 %)
A4 A Rk Ao P HF) A A A A ok Rk 5B R 4 1A 220 CALH 5 min(7 %)
K4 A Rk HE T P AL F) A A K2 Ak ey AR BR R 4 A 42 220 CH ) 5 min(7 %)
B4R Rk HE S P AR F) A A B 2E A vk 69 KUk 8RR £ 180 CH 4 15 min(7 %)
bk B Ef b 2238 Ae AU AN AR E R 10 mL, # & A2 2 3 min(7 %)
T M2k Hm A PR B AR A £ 100 CAKF 4 10 min(7 %)
2 g B ok e 3 4G 4 8 B Aok e i ik (T %)

1.5 HEEMEXEY RNE

1.5.1 SPME &1  FREUHERE A4 A FESL (2.0 =
0.1)g T 20 mL TA S A AR 300 wL(107g/
mL), T 60 C/AK¥EHF 10 min, KHH 75 pm
CAR/PDMS SPME ZE Bk 7E 60 °CF A H 40 min,
1.52 GC & HP-5MS 414 (30 m x 0.250
mm, 0.5 wm) ; FHEFEF A #IE 40 °C, £ %F 3 min,
PL 5 °C/min # AR 2 200 °C, 2L 10 °C/min 3#
J¥ FHIR & 230 °C, £ 55 3 min, 3 (He) i & 1.0
mL/min, f#W IR 250 °C, WA [E] 5 min, AN
B

1.53 MS &M ElReRE; frFRght 70 eV, i
HHEH A 35~450 miz, & FUREEE 220 °C, % i
LRI 250 °C,

154 EtEsE KR g RS NIST 2014
T PEHEAT FOX AR IE GE | 52 PERC BE 34K T 700 (4
YRR E TR R SN (2, 4, 6-—
FH LML I ) 06 T FRL ) LU B SR A5 25 45 R W R VR
1.6 HiELE

i ] SPSS Statistics 22 f 5t 47 F I 1H |
B D 22 11530 I i 35 1 (P<0.05) 22 57 73 7 5 R
SIMCA 13.0 #£17 PLS-DA #l PLSR /3#7

2 HZRE5SH
21 ET GC-MS S HiAAAMIHdAEL M

KUK Y & 1 28 B
Wk 2 Fron 4 Fhaom T4 A 3% 1 56
g R R Y 5T, o RIS RS R R
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Table 2 Types and contents of volatile flavor substances in different thermally processed beef

, 4] A 1) ¥ )
o ih At % > y ” .
Y o . EeE/ . EeE/ . EeE/ Y e 7
(¥ %) b 1 & 1 b 1 s ]
pg: (100 g)° pg: (100 g)° pg: (100 g)° pg: (100 g)°
B £ (19) 18 175249 +145.43" 19 1065.71 £98.75¢ 19  2016.19 £ 152.77* 18 2 018.86 + 88.42°
BE4) 11 113.47 + 5.10° 10 115.61 + 0.87¢ 13 102.82 +2.63* 7 91.58 + 13.67"
&£ (5) 5 6.40 + 0.35" 5 4.28 +0.30° 4 5.88 £0.07* 5 4.15+0.17¢
B % (5) 4 24.28 +2.15" 5 16.54 £ 0.47¢ 5 19.29 + 0.65¢ 3 38.60 + 2.25°
B % (5) 2 1.11 £ 0.08° 1 0.76 £ 0.12" 1 0.91 = 0.09" 2 0.44 +0.03¢
% (3) 2 4.02+0.19" 3 240 £0.15 3 4.22 +0.40" 3 4.89 + 0.34
AxER) 1 0.20 + 0.02° 1 0.32 +0.02° 1 0.68 + 0.09" 2 1.29 +0.07
Bk (2) 2 3.04 +0.24" - - 2 9.41 +0.54* 1 0.56 +0.11°
BEE (1) 1 0.48 +0.02¢ 1 1.24 +0.09 1 2.78 £0.23* 1 1.11 +0.10°
&t 46 1905.49 + 147.07° 45 1206.86 £99.15¢ 49  2162.17 £151.99* 42  2161.47 +104.74*

T R ST SO0 B bR 22 5 [ AT Bs A el /NG 583808 28 5 W35 (P<0.05) 5 “ =" R R K il

BARRANER Y B & B 3,4 R TR s A BB, AR R AR KUK STk BN B
W& R R BRI N O R, BRICCEESN, & A B TR AR AR UBR . RIS o B 2K 1 (A
M el R SERERN TR AR, C5~CO X e X LR BT R AN SR (H B R AR U R
AURES I BATE & A AR IR R Hrh T PERURY B R R, AR ER R B E
WE | FREFIPEREMC T 1 A4 Aty PR B SR R AR Bb G 3,5- T R -2- Z MR A 3-(1-3F K
IR, HEBEIMA & A AR R IR BEA S M) ki TR RS ME— 2 E AR I, A
TR, (B)-2—F IR 77 S A AU A IR, WSR3 IR A9 T 7 A A R,

BEEOOR TR R AT i im HA 22 FARAANIFARETESR

R R AR, 2— 2 2 O W A 2 I o A e 119 P 1 RTAT, 4 ZLRE il L BR A B 0 R A 1) Ja
PIRR B T, FEOOh i RBE AL, AR B RIR L DR RE R R ALY
WA, OB RA R R AR | B i e B B s A0S 4 BRI T AR BRAY A4 ) BA A [RECE R AE , 4
AR, AN AR RS  2- OB R R AR RE A AR S RN T 2O R ) e R R
ARBEHEMEREEFSSS, EEY TR T AN R XK KR XSRS A KUk 2 B %
TR, (Hh THPE B R, SRR S EE W, R 50 s 1 o B A i
6%, DR, 308 A O HO A4 B R BSUR BN A I AR B A5 1 & il o e e
BOAEHT A2 P B 2- Y -3 W AN 2-BEma st , &% B iR R R B S R A A R A SR AT
EHMET 1 ug/100 g, MY HA AR N5 BESRNLA P BBk B | UL Bk B A R Ly
DR AN AR MR IR SRR IR R, X T LR ORI B 0R  E AR DT mAr G, A BT 4 Fh#vin T
A PR M, KRR IS o h T BB 5 A A AP A TP A ik S AR AR, ELRS A A P A A, R
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Table 3 GC-MS analysis results of volatile flavor substances in different thermally processed beef
1%‘?5% et 23k ‘ 2 F/pg- (100 g)™!
4] /min il AL 14k xi
336 KBS 88.73 +2.97" 99.97 £ 11.53"  130.99 + 6.48" 123.75 + 8.50°
554  TEE 1250.82 +125.28"  741.59 +74.08° 1624.51 £ 142.47* 1469.37 £ 79.97
8.53  ES 146.68 + 3.96° 41.73 £3.18¢ 84.95 +7.54¢ 121.74 £ 4.10
10.23 22— M Bk 0.35 £ 0.05" 0.22 +0.02" 0.74 +0.17* 0.24 £0.02"
10.34 R W B 45.74 + 0.30° 62.06 + 4.58" 36.55 + 2.44¢ 89.04 +4.47°
11.74  FB: 88.16 £5.13* 37.84 £ 4.25¢ 49.07 +2.87° 77.61 £2.21°
1299 X TB - 3.42+0.18° 1.75 £ 0.10° 3.01 £0.17"
13.47  (E)-2-F M B 6.07 £0.27 3.67 £ 0.41° 5.86+0.71" 8.05 + 0.64°
149 £t 107.98 +9.20° 63.58 +3.29 7213 £3.17 107.24 +9.34
17.58 (Z)-4-% M Bk 1.59 +0.13¢ 0.60 + 0.03" 0.71 £ 0.08" 1.53 +0.12¢
17.9 %8k 7.07 £0.13 5.63 +0.45° 2.98 £0.10° 8.60 + 0.67*
18.92 5+ A MK W BS 0.18 +0.02" 0.19 £0.01" 0.42 + 0.04* -
1949  (E)-2-% Mk 1.47 £0.15° 0.44 +0.02° 0.84 £0.07" 0.98 £ 0.01"
2074 +—mE 1.00 = 0.06" 0.67 + 0.08° 0.74 + 0.04° 1.29 +0.10°
2224 22—+ —MEk 1.14 = 0.09 0.58 £0.07° 1.02 £ 0.09* 0.97 £ 0.07"
234 = 1.47 £0.17" 1.82 £0.12° 1.10 £ 0.15¢ 1.58 £ 0.14*
2595 + =@ 1.58 £ 0.10° 0.61 £ 0.04* 0.89 + 0.04° 1.32 £0.07"
2835 +wmEz 1.09 + 0.09° 0.50 + 0.04" 0.42 +0.03" 1.17 £ 0.08
30.63 A 1.38 £ 0.06* 0.58 £0.15 0.55 +0.09" 1.36 £ 0.09°
Bk
759  TE 2.73 £0.24° 2.10 £ 0.10° 5.10+0.71* 4.13+£0.31"
9.71  3-Wh-3-jk B 1.72 +0.12¢ 0.96 + 0.08" 0.89 +0.12" -
1072 p B 6.60 = 0.60° 1.79 £ 0.10¢ 4.17 £0.34" 3.55+£0.29
11.01 5 22.94 + 1.08" 20.07 = 0.96" 23.14 £ 2.05 33.40 £ 8.27°
12.57 2-Z A THE 67.42 + 4.66" 83.45 +2.23¢ 58.36 £ 0.87¢ 39.61 £4.53¢
13.8  2-RMH-1-8% 1.90 £0.11° 1.41 £0.17° 1.24 +0.10° 3.03 £ 0.24
13.87 ¥ 591 £0.50 3.60 + 0.32¢ 4.35+0.23¢ 7.70 + 0.49°
1432 357 RA-2- KA K -4-H-2-B% - 1.91 £ 0.04" 2.68 +0.19° -
15.04 (E)-2—+— M5 0.27 +£0.02 0.19 £ 0.02" 0.25 +0.03* 0.16 £ 0.01"
1578 £ 1.50 + 0.09° - 1.04 +0.02" -
16.08  (S)-6- k-1-F B 0.84 +0.03 - - -
16.85 (E)-2—-+ =t &% 1.64 + 0.03* - 1.01 £0.01" -
2255 2-WA-1-+ X EE - - 0.35 +0.01 -
2826 L arEE - 0.14 £ 0.02" 0.23 £ 0.02° -
e
1772 6-F A+ A\ 0.27 + 0.03¢ 0.49 + 0.04" 0.78 + 0.06* 0.71 + 0.04*
193 1,3-=&THAXR 4.04 +0.26 2.22+0.25 4.10 £ 0.03° 1.07 £ 0.05¢
2318 +wmikk 0.86 + 0.05* 0.50 + 0.04" 0.87 + 0.05* 0.87 + 0.04*
25.68 +k 1.05 + 0.06" 0.92 + 0.05° - 1.24 +0.05°
3028 2,6,10-= ¥ A&+ wiz 0.18 £ 0.02" 0.15 + 0.02° 0.14 +0.01° 0.26 +0.01*
LEES
822 2-k 5.30 £ 0.59" 2.88 + 0.05" 4.13 +0.33¢ 6.51 + 0.60°
1117 2-F & -3- & 18.36 + 1.54" 12.86 + 0.41¢ 14.17 + 0.69¢ 31.38 + 1.83*
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(8% 3)
1% 9 0t it 2 i 4% /ug- (100 )
1) /min ] A 14 ¥ )
13.69 4-R % T 0.20 +0.01" 031+0.01° 0.30 + 0.04* -
24.54 Atk @@ 0.42 + 0.06" 0.30 + 0.03° 0.29 + 0.01¢ 0.72 + 0.03*
20.62  (68)-2-F & -6-(4-"F &K A& )- - 0.19 +0.02" 0.40 + 0.02* -
2— e Hs 4
ES
938  4-Z KW ,6-C h-3-F 0 0.96 + 0.07 - - -
1332 y-+—hs - - - 0.29 + 0.01
17.17  Pe Bt 7 s 0.15 +0.01 - - -
1722 (E)-10-+ - %k -8— £ 5 7 s - - - 0.14 + 0.02
1835 =(2-ZATH#)1,2,3-% =8 - 0.76 + 0.12" 0.91 +0.09" -
S
1459 3-%k A#®R - 0.86 + 0.08° 1.10 £ 0.07" 1.80 = 0.12¢
1655 A X-2-E 3.53+0.18° 0.87 + 0.05° 2.14 +0.40" 226 +0.21"
1959 L 0.49 + 0.02 0.68 + 0.04° 0.98 +0.02" 0.82 +0.02"
BRI
141 2-THk-3,5-=F kuek - - - 0.99 +0.05
16.65  3—(1-3F K 2k ) ok v 0.20 + 0.02¢ 032 +0.02" 0.68 + 0.09* 0.29 +0.03"
B £
2197 6-RT E-3-TLEH 0.82 +0.09" - 1.81+0.19° -
26.06 2,6-=H&T k-4-F K EBH 222+0.16" - 7.60 + 0.35° 0.56 +0.11°
S
20.18 ¥ A M 0.48 + 0.02¢ 1.24 + 0.09" 278 +0.23 111 +0.10"

T BUE ARSI O P (e v 22 5 RAT B AN RN G B R0R 22 5 1 35 (P<0.05) 5 “ =" R R R A i,

AR

ok
PP K

PR R R R

T BSFRRBEN, Hbh* 2R P<0.05,** £/) P<0.01,
Rk FR P<0.001,

1 AEHMIAESR QDAWELE
Fig.1 Radar chart of QDA of different thermally

processed beef
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YIZRAE |38 3 YIA0AS 20 7 P ) 43 SRR | X A R
ARPEFT432EP0, PLS-DA W HE ik HA B i f
E VEFNE 4 1 7 i X o3 22T, O 1 i — 20 1 E 4
FhERN T Ab AR R A X 53 B AR IR FE ICE QDA
P g5 RS AE LT T PLS-DA 4381, HE 2
IS 2 1P el T - T 1 -
FESR 1 RS 4 GBI 5 BT 4 R i 20 B s Al | B
AN E SN EAR A AESE 3 RIS 2 IR, 45 R KW,
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LU, B A PR 5 0 A IXUBR AR PR
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1o, PR AR A | JRR A AU | 5 AR A U X R
il F1AD T A PRRE XU 1) SRR K, B AR R 32
BLRIUIEIR HIA S R AR KR TR 2 1
R A R A BR DT R A, 4 2R L 1) 4 AR
R I JC B2
2.3 YFERBRY RS

Rk — 2B 4 AR BRI RRAE XU B
JT, X QDA Fl GC-MS %4 17 T PLSR 4317 .
OAV EHRFERSEFTIME R TRk E 5 A&
SRAE R HLAED, 0AV = 1 (8 5 9 e il A & )
AR KRR ,0.1 < OAV < 1 BZH 23 X RE i
SR R HLAT B A B A R, OAV < 0.1 R iAE
A AR P 2, PR, BEHER 4 TR OAV=0.1 1)
ERPERRPRAE N X S f, BB PR Y 7 A&
HIEBYEMEN Y A5 & #6417 PLSR 2007, &5 SR & 3
Ji7s . #3301 PLSR A7 HA 3 A 1 (B A
JE R=0.769) 5 FU#: (Z BT A 0°>0.5) , BRI
T LA T A 10 #5221 Ak 6 0 A A T 9\l 22 3 X
354 A [F] AR A B A TR RE 3 0 60 T AN T i 42
PR, PLS=DA 43§ v A fig X 43 04 &0 i A il 2
PIFE PLSR A5 Y it 9l A5 85 X 43 TF ke 28 o {1 b
K, A E I R R )4 XU g o o R 2
2 S M TTHERCR AL ORI, A 3 W] DUA 2 4
PRUBR 5 B | -2+ — M | (E)-2-28 M I
BRI S O SO 0 IE A O E TR
WE (E)-2-2F e S WE | o BT K 1) 4 1R XUR
A TTHREC A s RLTHI AV 1 2 2H A9 R R XUBR AT g 5
DA P NEY P TN

3 itig
A KR AT O A BB B PR SR R 2 — , —
FLRWF SR BN T 05 3R R i A A KU ) —

Xt L GC-MS YA ) 56 % KM KUK
Pt , RN T 07 2O A PR 4 & M IR ) T
FP2EFN 5 AR — 520 >R QDA BEAT IR PF
Wi, BRI 4 ARG DUR G i BCE R A7 7325
SRy i — 25 0 AN TR BRI T A P R R e DAL
Wi, X QDA P45 R A GC-MS %5 15 K& 1
JAUBR ) BT o i SRR IS PR TR AT T PLSR 40T
KEHCHRIE R OAV =1 A5 K XU 4 Bl 56

O R

A i

0.8
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qﬁl_llﬂ%
o4 piZEEeleUS
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Part2(22.6%)

.04 |

12 1 1 1 1
-1.2 -0.8 -0.4 0.0 0.4 0.8 1.2
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B2 AREAMILESABRERMLHN PLS-DA S1TE
Fig.2 PLS-DA plot of sensory attributes of different

thermally processed beef
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Fig.3 PLSR plot of sensory attributes

and volatile flavor substances

BRI, T 0.1 < OAV < 1 B4 20 W 4E & 1)
SRR AL B A BRI AR 5Tk
BT OAV=0.1 it A7 400 . a8, 155
12 Ft OAV=0.1 M LM XRY T, K2 HUE R
Ky, HUONEESE, HphOoms, ML me
OAV Fe K 3 By o, %iF 25 P AR AE JRUBR T 1t 32
BAEF . WD ARSI AN [R) I B AR R R A IR
K OAV=1 W RIRY Firh , BERY iR 2 H
OAV {H# . AH EE T HE SOk, A58 vh 45 8 1
FE R M KR ) TR 2R 02 & A 22 L5 WA
X BRI SEPE i OAV I GC-MS-0 %5
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R4 FEHMIAELEE SR OAV=0.1 BIIE &R XK B
Table 4 Volatile flavor substances with OAV=0.1 in different thermally processed beef

AR B AL/ Ak E AL (OAV)
£% @ B 4] /min ot 4 AR —

g kg™ # AL H b ) 5

3.36 IR 12.002 0.74 1.03 0.83 1.09
5.54 T EE 4,502 27.80 32.65 16.48 36.10
8.53 J B 3.007 4.89 4.06 1.39 2.83
10.72 P B 3.002" 0.22 0.12 0.06 0.14
11.01 JE 3% B 1.0020! 2.29 3.34 2.01 2.31
11.74 FEk 0.7027 12.59 11.09 541 7.01
14.90 S 1.00%" 10.80 10.72 6.36 7.21
17.90 S 0.1027 7.07 8.60 5.63 2.98
13.47 (E)—2—F Hir i 3.0027 0.20 0.27 0.12 0.20
19.49 (E)-2-%Hr i 0.3028 0.49 0.33 0.15 0.28
22.24 B2~ — i B 0.78% 0.15 0.12 0.07 0.13
30.63 + Am 1.4880 0.10 0.10 0.04 0.04

TE R R/ B P UK B 5T, e OAV<O.1 88025 2K 28 3 A DG SCik o i B A

St AT A= PR KR TG PR BT, e B R
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YANG L J, CHANG H. Research progress on flavor
Analysis of Characteristic Volatile Flavor Substances in Thermally Processed Beef Meats
Based on QDA and GC-MS Methods
Xie Xuehua, Qiu Yue, Wang Xuhua, Xu Mimi, Zhang Jianyou, Ding Yuting, Lii Fei’
(College of Food Science and Technology, Zhejiang University of Technology, Hangzhou 310014)
Abstract In order to analyze the characteristic volatile flavor substances in different thermally processed beef, quantita-

tive description analysis and gas chromatography—mass spectrometry methods were used to analyze the volatile flavor sub-
stances of four thermally processed beef meats. The results showed that the flavor of fried and stir—fried beef meats was
similar but quite different from those of the boiled and roasted beef. Fried and stir-fried beef had heated—oil aroma, liv-
er aroma, fried-beef flavor and stir—fried-beef flavor, while boiled beef had boiled-beef flavor and roasted beef had
roast—beef flavor. GC-MS analysis results showed that aldehydes were the main contributors to the volatile flavors of hot
processed beef. QDA and GC-MS data were analyzed by Partial Least Squares Regression, and the results showed that
the characteristic flavor substance of fried and stir—fried beef was valeraldehyde, roasted and boiled beef had rich char-
acteristics flavors, including nonanal, pentadecenal, (E)-2-octenal, decanal, mushroom alcohol and heptanol, 2—unde-
cenal, and (E)-2-decenal, heptyl aldehyde, octyl aldehyde, hexanal.

Keywords thermal processing; beef; gas chromatography—mass spectrometry (GC-MS); quantitative description analysis;

volatile flavor substances



