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1.3.1 KRS HE T2, Bk
WKl Y] - 288 .

FerEZi . OB RS BES VIEE (90 mmx50
mmx50 mm) >4 B 5 B RHE T8 8 ek 30.00
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mmx35 mm ) 3 B P14 PR T R (G FL 90.00
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JRIRAT . WERFREL S ¢ B F 40 mL B T2, A
WE S BT A S L A A G AL AN, B BB AT A
T FERS (B .60 °C, B . 1 600 r/min) FH0
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Table 1 PEN3 portable electronic nose sensor

sensitive material
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Table 2 Sensory evaluation standard

e N AR %
&F(HR 20 %) EFESRY MERLEIHLULE 16~20
EFERGF AERLEIHLULE 9~15

EFHSHRH Y 0~8
ek (ith 4 30 &) Py Aok iE w8 Sk R EFIE T 21~30
P AR B ALA R E SRR 11~20

M Aok B R ek 0~10
Aok (i 20 o) Aok R AR | T B k| B Sk 16~20
AR BUR W BB Mk A ek 9~15

Aok — %, AW B8R MOk A ek 0~8
2 &% (%o 20 ) WEA K& E AR BOE R em R 16~20
WEEAT, R & G AR BARE A R 9~15

WE AR E R R 0~8

MR E (S 10 ) LR FE R, R D KRB 7~10
WRGEHE K, BRRDE—% 4~6

g R R BRI DR 0~3

I WES EAZE RIS FNI 2 LA SR A e R
4 AT TR B 4 P XU 4 5 ) b S04 S A
37,23,23,40 Ff  HAG W B 5 A, 200 TR &
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80.26% ,84.06% ,97% 1 70.39% , H: v ifs il 11 X ik
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PRI T LA MR, AT TR R
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FE, AT RE 5 HURER A G Tk T Ay SERAE A 2K
PR PP ARSI B3 5T, AT R S N T =R e
ANTA] o FLUR Ry = T s R B A ey | 5 4R R A
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P S OB | A6 B 7 Rk v i DL B IXUBR 4 Jo ), ]
RE 2 I A A2 28 o K B, 5 ) B g A
WF9E & BLO5 RERE A 0 2 FhIg e 8 AR S B &
25 WE DR, BAh, e A R A
1= I -3 - LB A — 8 75 RER 1Y 1F O BEAE BE 2R
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My 2P AN T A B, A ELR T A MR A
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Table 3 Relative content of flavor components during stewed pork with sufu processing

) R/ A0 X A% 1%
ESi ot 4 AR
min & #t 2 Yk A B A A A

%% (21) 2,4-=F R Tk% 6.435 0.37 - - -
WA T 12.932 0.3 0.34 0.52 0.22
¥R 13.82 1.18 0.73 0.06 0.13
+ = 15.172 0.89 1.04 - -
AW 17.31 - - 0.58 0.32
A H K 19.465 - - - 0.54
K 19.945 - - 0.12 0.15
A b K 20.796 - - - 0.78
2R 20.832 - - 0.48 -
-FAES-AALR 26.971 - - 0.48 -
2% 27.392 0.31 - - -
YA i K 39.277 - - 1.81 -
¥ ot 2R M 42.03 0.68 - - -
1-F A-1-TH AR TR 43.815 - - 20.48 -
Koot b 46.526 1.2 - - -
It K ot b 46.762 0.48 - - -
B-HE AW 47.143 - - - 0.1
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(&% 3)
PR G A ey / A 2B F /%
Sl W th 4 AR
min JR A A Y A e A A AW
(2)-2,6-="9F K -2,6-F =} 50.915 - - - 0.18
4RI T 52.315 - - - 0.3
a— 5 A Wi 52.452 - - 0.4 -
& A& I 61.33 - 13.35 - -
B E BT A S * 6.26 15.46 24.45 272
B2 £ (17) LB 9.375 4.4 0.91 - 16.88
2-F A T 22.075 - 0.39 - -
F 5 B 22.11 2.9 - - -
Ae et i B 22.705 0.47 - 2.02 2.35
T 31.321 6.89 10.89 - -
1-5% B 34.752 1.57 3.17 - -
1-F K -3-8% 37.602 11.79 3.91 0.25 -
WA —a,a,5-= F A -5-T K Kkl -2-
. 39.496 - - - 0.25
W B
S5—-Z WK -5-TH ek v 2 B 39.521 - - 0.18 -
2-T R T 40.111 6.52 - - -
% kB 43.783 2.98 8.33 - 27.26
A e B 44.272 - - - 1.74
47k S B 47.934 - 1.85 - -
(Z)-3-"F 22—t -1 -F2 48.128 - 0.63 - -
==y 50.615 0.67 - - -
Y 7 Ak OB % A P B 50.828 - 0.3 - -
M B 51.3 - - 0.08 -
B R AT A F * 38.19 30.38 2.53 48.48
B & (13) TR LB 13.217 - - 0.21 0.31
IE TR T By 29.846 0.78 3.44 - -
i BR TS 30.214 - - - 0.06
28k T B8 31.221 - - - 0.64
FER B 36.747 - - 1.32 1.8
5 B2 F B 39.38 - - - 0.08
1-#k sb—4— 4k T B2 BY 43214 - - 0.24 0.05
TR 55 A% B 44.603 - 0.61 - -
Z % TR Uk R OB 46.73 - - - 0.06
l-vkh#h B 3—(F LT R)A4-(CEL T
51.834 - - - 0.1
E)-1,1-= W & T A Es
A B R B 54.805 - - - 0.1
2 A F R IR T B 56.164 - - - 0.23
xt ¥R W R T AR 60.612 - - - 0.09
B K B AT A F * 0.78 4.05 1.77 3.52
BRE(11) T B 3.115 - - - 0.37
PN 9.204 0.98 1.14 - -
5 B 11.168 1.35 - - -
T 15.505 6.11 21.63 0.11 0.12
-3 21.322 0.71 0.2 - -
ik 27.816 1.41 0.49 - -
£ 34.48 6.03 - - -
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(5% 3)
51 o i 176 B 1A/ A8 A%
min JR AT b A Hi ) 40 AAM

A A B 38.218 - - 0.09 1.05
3,7-= VAR F-T-HEk 40.097 - - - 0.17
R Tk 51.104 - - - 0.36
GE A+ AB 59.962 0.14 - - -
B R B AR A F * 16.73 23.36 0.2 2.07

B % (8) 2,3-T = 10.943 0.81 - - -
2- 5%, B 11.125 0.6 - - -
2 R 21.055 1.97 - - -
3-F A 25.455 0.93 - - -
3-H K -2-TH 28.131 3.11 - - -
o] A4 BA 36.959 - - - 0.23
6-F B -3 5- % = Hi -2 47.488 - - - 0.04
¥ He 5 56.006 - - 0.82 -
Rk AT A8 * 7.42 0 0.82 0.27

B % (3) i 38.972 2.14 1.81 - -
2- R -3-if-5-wLvE B 53.174 - - - 0.09
1,10-4F = R 3E-2,9-= F 88 55.361 - - 0.14 -
Bk B AR A E & 2.14 1.81 0.14 0.09

B k(1) T A B 53.246 - - 30.13
B XA A F * 0 0 30.13

€ (10) R 4.484 2.53 - - -
RV B A 4.505 - 5.74 - -
Tk 12.33 1.3 1.67 0.1 0.22
1,3,3-=ZF A =3 12.8 - - - 0.04
4k —1-F 2k W IR 12.898 - - - 0.22
2—iF %, ok vl 23.904 0.71 1.49 6.73 9.62
F5 B Fe B 09 F) 5 S A AR 53.211 4.01 - 30.13 2.62
R W 85 J2 5L T ik 59.113 - - - 0.37
L% &% 39.86 0.19 - - -
LE-S SN ¥ 60.794 - - - 0.15

ok A 25 Y SRR X TR R I - R A
22 fEAMIEEFH ROAV

it ROAV X0 Al PR I T 78 v ) OGB4
PE R T E 4T 43T, ROAV (BB 5, 156 A % ) T
X RER IR TR BE K . ROAV =1 Bl Ay & Gt
UMW) 5 ,0.1<ROAV <1 8 1A S 2 /B 48 4 7 FH Y
W R 71

2 4 AT, 4 AN T BT AR G 9
AU 5 o ROAV>1 1Y AR 4 5 36 20 #h, 2
FEWEDS 7 Fh  EESS 6 P BESS 3 Bl WA2S 2R kR
KU RHEIE R, FEONEE ERY R, 5
Wb S IECRE DI SRR T SR L IE
OB 1 —E -3 2-Z L O i Dy fams  IF 23t
LR 2 3= T Zfi |2~ 1F 13 Ji Wk g Sy S # IXUBR )

Bt MR IECEE R IEC R 1-F
W31 DRI IE O SRR | TH A N 22— 1E %
SR IR S S F AU ) S5 I o 30 o A A i
B 1-F-3-0E TR FROWR . T &,
2—1E TR IR I g S R RVR ) o, 78 A P 5 TR
PR T R TR SR 2 T G VK I Oy S
R B I i) DL A ) o X A 9 A e XA )
EMAAEZAEN, BRY b RP X
BWEIY, HAh 2-1E BRI AE 4 AN
B BEEE 2 T G KR R AR T . B2
Wy 5 R PRI T e Y S B BRI,
R P RS GRS 31 1 F B
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Table 4 ROAV values of volatile flavor components during stewed pork with sufu processing
1 o-th 4 A B8 /g kg™ Je R o AR W ) 3 A A AR iR
LS
It T BE 0.35 - - - 4.03 RO Ank
I KB 0.14 59.37 100.00 - - % HFek
KB 20 0.57 - - - B AT FR
IE T 4.5 11.52 59.03 0.49 0.1 RN
J BE 3 2.01 0.82 - - fig B ok
F i 0.7 17.08 8.60 - - g o A
E B 1 51.15 - - - g A B A
A7 AR BE 0.04 - - 44.81 100.00 RARAT AL B R
KT 4 - - - 0.34 F A
LS
oY1 100 000 0.00 0.00 - 0.00 i AR
5 1% BF 1.7 14.47 - - - B A AR
A vt i B 12 0.33 - 3.35 0.75 AR A6 398
1- % 5% 4000 0.00 0.01 - - B A A
i 2B 8 7.30 6.72 - - LRAS
1—=F M -3 8% 1 100.00 48.02 4.98 - FE 3R
2-L kLB 13 4.25 - - - Hrok fo R K 0 18 A
%A 6 4.21 17.05 - 17.31 ERES
A i B 330 - - - 0.02 AT T FA0 & A
EXE 50 0.11 - - - A
4-ik o B 340 - 0.07 - - LAY o N
i B 9562 - - 0.00 - ok
RS
TR LB 1 - - 4.19 1.18 WA RAE
iE BB LK B 1 6.62 42.25 - - Rk
LBR T Bg 14 000 - - - 0.00 KR A A
¥k LBy 26 - - 1.01 0.26 CIER U
L8R 5 A B 9 - 0.83 - - LR A
LEES
2,3-T = 2.3 2.99 - - - 3 vk
2- % BA 28 0.18 - - - B e 7 B AR
2 f R 140 0.12 - - - A A A
3-#K-2-TH 800 0.03 - - - BR 3 ok
3-F A 18 0.44 - - - AT Esek
¥ AR ER 680 - - 0.02 - A I Ak
LS
T A B 6 - - 100.00 - mAYTAEEA
P
i A J 15 - 10.93 - - ok W Ak
+ =Bk 110 0.07 0.12 - - R R
LRI 770 0.00 0.01 0.01 0.00 Bk H Aok
e e 1500 - - 0.01 0.00 i SRR N 2 7
A A 13 - - - 0.16 A F A
re
2—E XAk vh 6 1.00 3.05 22.34 9.62 e kb

T = ARAGI T2
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2.3 HEEMIEIEHEFERmENE

SR FH R S5 A R ARG 00K PR o T o R v 1 4
PERR ) 5T, LA I R PAR] o A XU 114 28 Ak 3R A 7
FI T

& 1 AT %0, 4 S0 TRy BERT 5L B AR
RN P i . R6 B IRAF A5 5 o B K, B
PR 0 Tk R o BT 7 A B o A R R
FLAEAS R B B i i B R [, e o 013k B 05 K,
GC—MS K il T £ 4 25 ) Jo b 2K B 22, L7 I ol 440
FXT & B S E— 3, SR AR At
AR PR R (14 6 ) TR RT 4B R B R B AL A i
SRR FE AR5 B 15 5 SR R AR i
WIRME TR B oK, XA B B S ik 5
B4, WERB,GC-MS IR I 25 5 b & i Ak &
YK A7 TE T W 0 2518 — 30, R8 fLIRAR M1
SORER R, RO BN T RERK, S
GC-MS Bk M £5 R AHFF . 1M R1.R3 R4 .R5.R10
& A B R AR /N BRI TR Berh S ek &
Y W UL KR i G 254 & W a b o Rk, B2 i
PR LA R BEE | T I 2 R R 7 i v 1 32 XU
W,
2.4 FEAMIEREPETEXERIE PCA

BT Hh ) DGR R P BT, R PCA 4t
THEXT RS 4 A T Bt AT 0. | 2 af
A1L,PC1 5Tk F A 98.3% ,PC2 TilkF N 1.3%, &
TR R IK F] 99.6% (>85% ) , Ui PC1 Al PC2 H. %
WA b R B R, ELRE PR XU AR b
PC1 HesE . vl LA R TE) 0 TR Bk PR 4 % 1 KL
W ) o A PR RT3 Sk AL DR R 30 R — 4T
it ) S RN 2R O — 4, YOS TR T R T
AT, AT DAL B AT 7 A A A 1 IR
WR Y TAR RN PO ZH 1 25 S R b T R B BA T S
PR AU = A TR I Ak, G T TR A
PELAS e 0 & B Ak W e 22 | TRV e, T e i
1 5 R PR XU 11 B B Bt
25 HEHAMITEHIHBRESHT

3 AT L, A P B R AR R R P43 B T A
b AR A AT T AR R, T U R 2 I A R
FVABR Ty i 2 T HAR M B, Ul W RS I L
AR AL R PR AU B R R4S X5 % B
TN 3 e L3 in $8% RSO R S5 R R A

R6
1 EEamIdEbNEFEEXE
Fig.1 Electronic nose radar chart of stewed pork

with sufu processing

PC2(1.3%)
L5
W

-4 2 0 2
PC1(98.3%)

B2 #pmIidiEsn PCA
Fig.2 PCA diagram of stewed pork with sufu

during processing

24 —m— JSURHY]
> —0— M
A e

Y— AW

MLVR

1% GUs

B3 HAMIdRPHREESITEEE
Fig.3 Sensory analysis radar of stewed pork

with sufu processing

* . X5 HS-SPME-GC-MS #1 E-Nose %4 7~
HEPR) 7 fif 1) 390 0 A0 MR A A R A HL R AR X
S lb Sy N SELE Y



364 hoE

[
[215)

i

2023 455 9 H

3 HFHig
SR FH [ R A% B =0 0 3% — ot 1 K FH 45

T B AR 22 PR P T AR R A 4 A I
DR 5T AT 0 B M0 o SRR 22 MR A A R
09 el 0 R ) D RN 7% A 4 A B Bedk e AR 84
T 2 e R 9 0, LR AR 2 B2 MR 2K R
25 B2 RIS WAL S, 4 B Bear il
YR 37,23,23 BRI 40 B R & R P L4
MBI RIS Y R 5 Bl G T O |
R EC R 2-1E G HE kIR C N o ROAV 3 Hr 4
RWoR, 5 TR S EC S OEPEEE GE SRR
T FPREmE | S R A EE OE OB - -
3-ME 2-LHECBE J5RERE TR O R EC R O M
s SRR CWE 2,3- 1 T A& A 2-1E
TR W MR A 20 Py IR 22 MR PR Y G B JXUBR )
JOT o FLT B 25 R R Bk AL A W KU TR
PR35, A T 3O 6T 2 N R PR XU A B K

2 % X #

[1] HAN D, ZHAGN C H, FAUCONNIER M L. Effect
of seasoning addition on volatile composition and
sensory properties of stewed pork[J]. Foods, 2021,
10(1): 1-30.

21 EAE, MREEF, TFRBE. ¥ X £ 5L g

] i KU K S5 A A Al LA R S WA [J]. £ S LR,
2019, 35(9): 55-63.
MA F, XUN Y G, DIAO X Y. Effects of sauce
time on flavor and texture change of traditional
sauce and braised pork products[]]. Food & Machin-
ery, 2019, 35(9): 55-63.

(3] REE, EAEME, T, A 9E G R A R Xk AR
AE[I]. PR, 2018, 43(8): 57-61.

ZHU M, WANG D P, WANG L,
changes of stewed duck necks during storage [J].
China Condiment, 2018, 43(8): 57-61.

[4] DA D D, NIAN Y Q, SHI J, et al. Characteriza-
tion of specific volatile components in braised pork
with different tastes by SPME-GC/MS and electronic
nose[J]. Journal of Food Processing and Preservation,
2021, 45(5): 1-14.

[5] 1%, sEAE, BE, F REEMEFAZHE
K BRI AR AL D). RZEESY, 2017, 31

et al. Flavor

(6]

(9]

[10]

(11]

(12): 41-49.

GONG H, SHI Z J, YANG Z, et al. Changes in
volatile flavor components in soup stock for spiced
beef during repested use[J]. Meat Research, 2017,
31(12): 41-49.

R, RT, Bk, BT LM EEN PR
T R i S KU ) B s MR (). A R SE 2021,
42(12). 76-84.

WU Q R, ZHU N, CHEN S, et al. Changes in
protein degradation and flavor substances in sauce
beef during processing[J]. Food Science, 2021, 42
(12): 76-84.

oA, PRME. A [A) A B O 3O P A R XU
BT B R M [J]. o R, 2019, 44(4). 89-92,
112.

HUANG Y A, XU Y. Effects of different steriliza-
tion ways on flavor components in marinated meat
products[J]. China Condiment, 2019, 44(4). 89—
92, 112.

JEARLL, BRIOAE, SRARNE, S5 AR R O R A
HR A op 4 e RO A S B SE I ()], £ Al BE e
2014, 35(14). 123-129.

TANG C H, CHEN X H, ZHANG C H, et al. Ef-
fects of different marinating methods on volatile fla-
vor compounds of chicken thigh[J]. Food Science,
2014, 35(14): 123-129.

IR, BB, B, 55 /0
b X0 R4 R PEXUBR 1 s ma )], AR B W R, 2015,
31(11): 324-331.

SUN L X, ZHAO G M, LI M Y, et al. Effects of
vario of star anise (lllicium verum) on the volatile
compounds in marinated chicken drumsticks|]J]. Mod-
ern Food Science and Technology, 2015, 31(11):
324-331.

SHI J, NIAN Y Q, DA D D, et al. Characteriza-
tion of flavor volatile compounds in sauce spareribs
by gas chromatography—mass spectrometry and elec-
tronic nose [J]. Lwt—food Science and Technology,
2020, 124. 1-8.

R, s IV, AF. KR 5 E RS E RN
o3 e AR KR P B RS A )] B AR, 2018,
39(24):. 225-230.

TANG X, ZHENG L T, SUN Y Y, et al. Compar-
ative analysis of nutritional composition and main
flavor compounds of salted goose and braised goose

[J]. Food Science, 2018, 39(24). 225-230.



F23% oMl

Z A R A TE A2 3R R M Rk A T 4T

365

[12] WANG Y, SONG H L, ZHANG Y, et al. Determi-

[13]

[14]

[15]

[16]

[17]

(18]

[19]

nation of aroma compounds in pork broth produced
by different processing methods[J]. Flavour and Fra-
grance Journal, 2016, 31(4). 319-328.

ok, REE, EW], AR UM @ -8 A B
ASCHSE 0 B A 7 £ i 7 AW 5o A R F S ok (D).
T 5 & mE T, 2020, 46(2). 293-298.
LI C, KE R H, WANG M, et al
progress of on analysis of food aroma substances by
GC-O/MS]J]. Food and Fermentation Industries, 2020,
46(2): 293-298.

WANG Z L, CAI R, YANG X D, et al. Changes

in aroma components and potential Maillard reaction

Research

products during the stir—frying of pork slices[J]. Food
Control, 2020, 123. 1-13.

AUNE INE R, AL R XUBR B B A
BT B FEAE I v A8 0 T 5 R R (D). B A
Fr =4, 2021, 12(8): 2991-2999.

DIAO X Q, SUN W T, XU X J, et al. Research

progress on analysis of flavor compounds in meat

=L
HH

during processing [J].

12.(8):

products and their changes
Journal of Food Safety & Quality, 2021,
2991-2999.

JIAW S, LIANG G, WANG Y L, et al. Electron-
ic noses as a powerful tool for assessing meat quali-
ty: a mini review [J]. Food Analytical Methods,
2018, 11(10): 2916-2924.

S, L, ELETHR T EMAME
T — J5T % 106 T B AR A3 A7 AN TR I 6 I 1) 5 Y KR A S
WML BEAERE, 2019, 40(2): 215-221.
WANG Y Q, GUO X, HUANG L Y, et al. Analy-

sis of volatile compounds of mutton ham with differ-

,+hé4‘/4\—
AR,

ent storage times based on electronic nose and gas
chromatography —mass spectrometry|[J]. Food Science,
2019, 40(2): 215-221.

EHiAL, MER, LI, & KT T MM
JB 3 3R TS 3 A7 28 22 7 B 5 0 o e 28 0 P XU )
B[] T EE AR, 2017, 17(4): 209-218.
WANG R H, TIAN J H, JIANG W Z,

Analysis of the effects of onion, ginger and garlic

et al

complexes on flavor compounds of stewed pork
based on electronic nose and gas mass spectrometry
[J]. Journal of Chinese Institute of Food Science and
Technology, 2017, 17(4): 209-218.

TR, FER, AR, F.EGH R AE

I R PR R KU W A A BT (D], B S T

(21]

[22]

[24]

[25]

Ak, 2021, 47(4): 144-152.

MAO Y Q, LI Y H, YUN J M, et al. The analy-
sis of volatile flavor compounds in traditional longxi
bacon production[J]. Food and Fermentation Indus-
tries, 2021, 47(4): 144-152.

XUBE, MR, FROFEAT, A%, % e b =R A
PR M XUBR B 5 1 S (D], b R B R, 2021,
46(10): 54-58.

LIU W, CHEN M, XUN Y Q, et al. Effects of
roasting time on the volatile flavor compounds of
Chinese roasted pork belly [J].
2021, 46(10): 54-58.
AT, MM, KB, AE. AR ) AR
PSP RUBR 43 (9 52 )], B AR, 2018, 39
(12): 205-211.

ZHANG 7Z Q, ZANG M W, ZHANG K H, et al

Effect of steaming time on volatile flavor components

China Condiment,

of steamed pork with rice[J]. Food Science, 2018,
39(12): 205-211.

PR, I, kIS, S ORIEIN K G A
PR T T KU B B AR [T). B RRS, 2019, 40
(10): 199-205.

LI S, ZHOU H M, ZHANG S L, et al. Changes of
volatile flavor compounds in spiced beef marinated
with different water contents[J]. Food Science, 2019,
40(10): 199-205.

AR, SROCE, FREx, AF. R E &KL KT
FEAE XU W) 5T L AR [T). P E R IR AL, 2020, 45(12).
63-67.

HU Q, ZHANG W T, WANG Y Y, et al. Com-
parison of characteristic flavor substances of Leshan
marinated ducks with different weights [J]. China
Condiment, 2020, 45(12): 63-67.

R, AEM, Bk, ks W R
HHE AR 53 M (D). £ an RS2, 2020, 41(18):
203-2009.

LI S, ZHOU H M, ZHAO B, et al. Analysis of
volatile flavor compounds in stews beef with broth
during storage [J]. Food Science, 2020, 41 (18):
203-2009.

Al-DALALI S, LI C, XU B C. Evaluation of the
effect of marination in different seasoning recipes on
the flavor profile of roasted beef meat via chemical
and sensory analysis[J]. Journal of Food Biochem-

istry, 2021, 46(6): 1-19.

[26] JE Efg, sk, MY, 4% HS-SPME-GC-MS-



366 hoE N % R 2023 445 9 1]

O 456 W F S0 B 58 A 3 R KUR BEAY 2 AT [D). 2 M ZEA R B REm)] B R E, 2021, 42(9).
sRERE D 2021, 42(2): 218-226. 15-21.

ZHOU H M, ZHANG S L, HAO Y F, et al LIU Y L, SHU Y, SUN G H, et al. Effects of

(28]

[29]

[30]

[31]

[32]

Analysis of major flavor components of tuotuo pork,

a traditional meat product in Liangshan, Southwest

by HS-SPME-GC-MS-0 combined

China’s Sichuan,

with electronic nose[J]. Food Science, 2021, 42(2).
218-226.
e, &fsc, WEIEE, . [V RS R T B B

9 KR R AE 20 B (0] BRAC £l B, 2021,
244-257.
BAI'T, JIU B W, WANG Z X,

ponents

37(8):

et al. Flavor com-
in different processing stages of twice —
cooked prok|J]. Modern Food Science and Technolo-
gy, 2021, 37(8): 244-257.

KB, FHOT, ESROE, AF. e R A W s
R S R W R R W R AL AR R LR
., 2021, 42(13). 51-58.

ZHANG C, LEI Y P, WANG D N, et al. Varia-
tion of volatile substances in high —salt dilute fer-
mentation process of Monascus mixed Koji produc-

tion[J]. Science and Technology of Food Industry,

2021, 42(13). 51-58.

RIS, TSP, BUBEHT, . e B R T R
FP A PR IR B3 B9 AR AR A BT [T B s RS, 2015,
36(16); 215-219.

ZHANG S L, WANG S W, CHENG X Y,
Changes in volatile flavor components during Hunan

2015, 36

et al.
cured meat processing[J]. Food Science,
(16): 215-219.

A, WM, kP, S OCHE L X H AN
PR PR AR RUBR TR G B S A ()], & AR AE 2019,
40(4). 222-228.

ZHANG Z Q, ZANG M W, ZHANG K H,
Effect
volatile flavor components in steamed pork with rice
[J]. Food Science, 2019, 40(4). 222-228.

I, skdlfe, ETf, 4. HET SPME-GC-0-
MS (49375 F09& 27 A 0 T3 8 v 4 ke e XU i 73742 Ak 23
Br[J]. &A=, 2016, 37(12). 117-121.
ZANG M W, ZHANG K H, WANG S W,

et al.

of key processing steps on formation of

et al.
Changes in volatile flavor components during the
processing of islamic spiced beef analyzed by solid
phase[J]]. Food Science, 2016, 37(12). 117-121.

XE 2, &P, INVESR, S BRI AL K

(33]

[34]

[35]

137

[38]

different varieties of peanuts on the flavor and qual-
ity of peanut butter|J]. Food Science, 2021, 42(9):
15-21.

THOMAS C, MERCIER F, TOURNAYRE P,
Effect of nitrite on the odourant volatile fraction of
cooked ham[]J]. Food Chemistry, 2013, 139(1):
432-438.

Rige, ESHE, IhANE, FOBRFRGESTIE
SPME-GC-MS 1 £ AR 43 BT 52 1 A [7] it Ao BROBUR 8%
SRR RG], B AR, 2018, 39(4): 199-
205.

LU K, WANG X Y, SUN X J,

the Volatile components of fermented hot pepper

et al.

et al. Analysis of

from different varieties grown in Guizhou by elec-
tronic nose combined with SPME -GC-MS|J]. Food
2018, 39(4): 199-205.

RSCH, FRIRH, AR, A TS A GO -
1656 FH 23t A [i) 758 ) I [ 21958 DY 94 2 M KUK J3 4[]
S kT, 2021, 47(2). 247-253.

ZHU W Z, YAN S Y, XU Y,

Science,

et al. Analysis of
volatile flavor components of braised pork with dif-
ferent cooking time by SPME-GC-MS[J]. Food and
2021, 47(2): 247-253.

Fermentation Industries,

UG, ¢ E, W, S KRR TR KA
P R ) 5 B S (). TR AR S A, 2021,
37(4): 1016-1024.

LIU Y, ZHANG X G, XIE F, et al
ural spices on the volatile flavor of stewed mutton[]].

2021, 37(4): 1016-

Effect of nat-

Jiangsu Agricultural Sciences,
1024.
EfFH XB Fbk, B, SE. HR XS T B e
B fir . SRR XUBR B SE ). ah B AR, 2015, 36
(1): 51-58.

FENG L, DENG S L, HUANG M, et al. Effect of
palatase on lipid hydrolysis, lipid oxidation and

sensory attributes of Chinese sausage[J]. Food Sci-

ence, 2015, 36(1): 51-58.

MRiE s, sk5*, #hEE. SPME 5 SDE 454 GC-MS
A3 HT B AR T A R R AR A ]. B
B2k, 2012, 33(18): 171-176.

CHEN H T, ZHANG N, SUN B G. Analysis of

volatile compounds in Jiayongxin spiced beef by sol-



5503 % 459 M 2 W AE B e Tad A2 P AR KM Rk ) R 6 T 367

id phase microextraction or simultaneous distillation spectroscopy|J]. Food Science, 2012, 33(18): 171-

extraction coupled with gas chromatography —mass 176.

Analysis of Volatile Flavor Components in Lanzhou Stewed Pork with Sufu during Processing

Liu Hongna'?, Liang Xiaolin"?, Tian Yue', Shi Haoping', Ding Bo', Yang Jutian"
(‘College of Life Science and Engineering, Northwest Minzu University, Lanzhou 730030
*China—Malaysia National Joint Laboratory, Biomedical Research Center, Northwest Minzu University, Lanzhou 730030)

Abstract The changes in volatile flavor components in Lanzhou stewed pork with sufu at different processing steps were
analyzed. The volatile flavor components in the four stages of raw material, stewing, curing, and cooking stage were
separated and identified by solid—phase microextraction—gas chromatography—mass spectrometry (SPME-GC-MS) and elec-
tronic nose. The key volatile flavor components were determined by relative odor activity values (ROAV). The results
showed that a total of 84 volatile components were identified in the processing of Lanzhou stewed pork with sufu, 5 of
which were detected in all 4 processing steps, including tetrachloroethylene, toluene, hexanal, 2-pentylfuran and ace-
tonitrile. The number of volatile components in the 4 processing steps were 37, 23, 23 and 40, respectively. The total
relative content increased first and then decreased, and reached the maximum in the curing stage. The relative odor ac-
tivity value showed that aldehydes and alcohols played a dominant role in the key volatile flavor components and con-
tribute a lot to the flavor of Lanzhou stewed pork with sufu processing steps. The results of electronic nose showed that
the flavor activity of alkanes and sulfur components was strong, and the curing stage had a great influence on the flavor
of Lanzhou stewed pork with sufu.

Keywords Lanzhou stewed pork with sufu; solid—phase microextraction-gas chromatography—mass spectrometry; electronic

nose; volatile flavor component



