R EmiB Modern Food Science and Technology 2017, Vol.33, No.7

A EIRBEE B G XS 70 TR XU RS20

Fm'", TR, SFE°, BFA, TE'
(LM KFRBAFE TRFR, RN 225009) (2. MEAEM IS REEFERELERE, ThRHR
211806) (3.7 8 WAL = S LR F 224241 REQIFT ., JTad® 210095)

FE: AR RRE LR IR E AT B XA AR Hoh, AR RE TN A T R AT e RE LR R E A4 00 &
KIPARBAT AR 5T, FIR EAD S IEAD &35 T4 HORBT R R B £ AR Akat 8 XIEARIEL M KR R 00 %, 4
REY, REEERE A 4G B XITAR S 4208 XITARAE SR R ok o A RAL A AT AR, AR IR EA A (5 5)
ERF, BAAHLIMEEAIAE (F& 1) AdeinabmESE (8 3), BAALTORWRESH (H82), ik
BHMEAH (8 4) £FRK. FEREHIEEFHHIWE B XA H 5B XITAR (A ) 94RA W ReAYR i, A
BOIRE, 4-FRACAS . KB 2,6-— FERKBE 35 A RS, LT EDTOH LGB XIRAF, T4 F2E5%
1.22 48, ME W Fatk, b HR=T VAL B)4% 4 7 X 32AR 64 Rk,

X4iE: BRI ReAMR; SA8eiE-RiE wTh

XERS: 1673-9078(2017)7-220-230 DOI: 10.13982/j.mfst.1673-9078.2017.7.032

Impact of Different Smoke Flavorings on the Flavor of Western Bacon
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Abstract: To study the effects of different smoke flavorings on the flavor of western bacon, sensory evaluation and electronic nose were
used to analyze the overall flavor of western bacon prepared with the addition of different smoke flavorings. The effects of different smoke
flavorings on the volatile flavor components of western bacon were studied with solid phase microextraction-gas chromatography/mass
spectrometry (SPME-GC/MS). The overall flavor and major flavor compounds of bacon prepared with different smoke flavorings were
compared with those of traditional bacon. The results suggested that bacon prepared with Lexiang water-soluble liquid smoke flavoring (sample
5) differed the least from traditionally smoked bacon, followed by Minghua paste smoke flavoring (sample 1), Givaudan oil-soluble liquid
smoke flavoring (sample 3), and Red Arrow oil-soluble liquid smoke flavoring (sample 2). Bacon prepared with Red Arrow water-soluble liquid
smoke flavoring (sample 4) was the most significantly different from traditionally smoked bacon. The volatile flavor components of bacon
prepared with Lexiang water-soluble liquid smoke flavoring were similar to those of traditional bacon, and there were 35 common substances
identified, including phenol, 2-methoxyphenol, 4-methyl-2-methoxyphenol, and 2,6-dimethyl-phenol. Among them, the same types of phenols
were found in two samples, while the phenol content in bacon smoked with Lexiang liquid smoke flavoring was 1.22 times higher than that
found in traditionally smoked bacon, suggesting that the flavor of bacon prepared with Lexiang smoke flavoring resembled that of traditional
bacon at both macro- and micro-levels.
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Table 1 Information on smoke flavorings added in different samples
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| FRURE M TN SY-S0968 2

2 AR E Ak FE LA C-10-04 2

3 MR E At LR 0388 2

4 TR E A £ B C-10-80 2

5 TR IR E A LR W001 2

132 HaraiE ik

H4 5 PP AT HEREEA T R, BUAIIELRE 200 °C,
FURIF ) 1 min®l, BT R AR BRSSPI
S, FEFAFREL 2.50 ¢ FEARPIBE, TN 10 mL T
SERTURAREN, B3 4 PATREE.
FETSERL: Ky IS BORE S S INLERE,  RERAFRERL
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Table 2 Standards of bacon sensory evaluation

XY &% 20% A5k 30% R 30% JiHe 10% Bk 10%
i kE, ORI, ABXIBREHGTE,  HEREEE, A, WEEUE, BB,
TR (8~10 ) m ‘ " e o Rk
fehre & FERAR FREIE T B 2 BAF
g, PUARLE, AR, A,
5 (6-74) 54 FE, 5% e
7 R € g ks b ’
RETRE, MARSE, R, SR
—fE(3~5 & HEA, fsk TR BEA Bk
K35 7) e T - P
. SERGE, ILARRE, AR, »
D) A~ ANE XA v
£ (0-24) P AR oA Bk A FAL S
134 @&FE4m7k Compounds, version 6.0) FHULAL, EAHVEECHEEL (SD

WL A MIER 2 R fG, KT AR LT BORE %
NG TN BT SR SRR g A TR I b e O
ALLF T ST 24 HEREE 500 pLs T4
TP 65 C; A N IA] 180 s; ZEF AR ] 600 s,
R RAEEWT[A] 120 s, KA 1.0 s; A A=AT S,
JI# 150 mL/min, TZESHATR 500 pL, 3558
500 uL/s, JEHHEATR 2.5 mL.
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1660 CHRUR 15 min, SR RGO RE UL
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A E GBI
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EBREBAEF A PEG-20M # (K 30 m, WiE
0.25 mm, VSR 025 um): #H/S N He, Wik 0.8
mL/min, A7t FEFFHE, EIHIEAE 40 C, fR¥F
3 min, A4 “C/min FIEFFRES] 150 C, 48506 C
/min FIEFFHER] 250 C, {#FF 3 min; FALFIRE
250 C.
13.53 JRuE&MF

EI L BIU5, HLT-REE 70 eV, ST 22 K5 A 200
nA, BIFUEIEE A 200 C, O 250 °C, K
RHLE 350 V, %RV 33~450 u.
1354 #HERMEAEDIMENS €&

TSN RAMLEDE T FEYER, RS
NIST &% (107k Compounds) Fl Wiley 2 (320k
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Table 3 Bacon sensory evaluation score

et EF 20% Ak 30% R 30% JR e 10% vk 10% BB
i+ RAE 7.714£0.76 7.57+1.40° 7.29+0.76 7.43+0.98" 7.71£1.11° 7.51+0.86"
1 7.89+1.17° 6.89+1.45° 7.44+1.01° 8.11£1.17° 6.89+1.05" 7.38+1.04°
2 7.7140.95° 7.00£1.91° 7.57+1.13° 7.57+0.98" 7.8620.69° 7.46+1.07°
3 7.7120.49° 8.29+0.76° 7.86+0.90° 8.14+1.35° 8.57+0.98" 8.06:+0.67°
4 8.64+0.81° 7.82+0.87" 8.00+0.77° 8.45+1.21° 7.73£1.27° 8.09+0.68"
5 7.86+0.38" 7.12+1.57° 7.43+1.40° 7.00+1.15° 7.71+0.49° 7.41+0.92*

A FASEAEAIEG AR FEEAREMER (p<0.05).
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HH PRI R T IR I 18 5 53 0 32 s 58 ity 36 Fift
43 Fhy 46 MAT 45 P, 3l bR R R R 23 1)
86.03%- 85.96%- 83.59%. 84.98%. 86.77%# 85.96%,
EREHN 213775 pgkg. 5879.40 pgkg. 3072.41
ug/kg. 4327.25 pg/kg. 1791.44 pg/kg 1 1919.08 pg/kg.
URAS @& 3 —FhE LR &= 41, TR HTF2
FIAS [E A0 B AR ELAE F s, 38 B —Fh-PAG RS
SR IR 76 AR U 1 XU

0L PAT ) i R )P R R B R R T2 AR
(17, RER S YRS HR BA I B XUk, iR
My 2,6-— FHBER) . 4- FF 5L i AT RO 2R 1y S50 A2 K
TEMRHE AR, 1% 55 [ A AR 22 2 25 IR 72 R
FIVIAPY. FHE 4 AT, 5 ol RO REARE Fp gl e 2
& H IR R 3 S Bl 9 Bl 7 Bhy 5 Bl
9 N 9 Fl, EESIHIAN 35.09 ng/kg. 706.75 pg/kgs
291.87 pgkg. 12848 ngkg. 333.87 pgkg Ml 274.34

pg/kg o /NI AR 1 1 7 X5 AR A ) 24 ot (1) o
FKAEBEZNER, M TSR E S A,
AT AE R F T R AR 1 R A I T 2 AR By
B, B IH AR 7E PG AR A e R
SEAEAF SRR R EMITIE R 5 FIEE AT
FEAE P 3L 1T 289 5 A B R R A ok ) 5 B R T
BRI ESRSN 4-FREEOIRE . BARK
HR T R (R R RO S AR A B S R A AT R ) 2 B
a AR 4-FEEAIART . SRR AR 1) 2
BN, 101 SRR FRRHERE T
FEA B 3- LR, HABBY R S SR ERA
SR G MERREET . 3 SHEM AN S X HE ke
) 3-2 5Ky, 2,6- — FHAAERI 4- L@ AR
My, BRI AR S X R LL e . IR
JRIFPRFIE B, R KIE AR v
RISt AR AT, R A HEhia
THRE A -

BRI 3 RIS T IR R A R AR, B3
At RS SCE RT, HEE —RAR, B
A R R R A, X PRIl ol () XU D iR e
K, 12 4 W40, 5 RIRE SR R F s v 4
ISR 7 By 11 Fhy 7 By 7 P 8
FHAT10 Fh, S &5 08 534.00 pg/kgs 2667.99 pg/kg-
1338.97 pg/kg. 2506.61 pg/kg. 806.96 pg/kg A1 1034.76
ng/kg. FPAFEM T ILA BRI A KRS Ol P
W, SRR, TREARERE. 5 SEESTREEA CRES
B RREGT, ke 3 SR, RERA RAE
MHAE, RPN EERLE, BF
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TERE RAEMEEERAM, AT RAIRT P AR AR )
Hk. BAME. REMBIEPFBEANTRE4 5
FEmh B E s, 1 S RG. B g HER
BRI, BANRE . EREAFGE ALk, X
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i, HUGE A AR
A 5T — MR TS hi A S S, A PR T
AN BERMREHE— PR g 4 "k, 5
T it RS B gt 5 1 3 0 A AR SR L R 2 43 )
2 F 15, 6 By 9 Fhy 8 FHAT 9 Fl, SEAIN
13.91 pg/kg- 675.95 ug/kg. 171.99 pg/kg- 363.41 pg/kg.
207.38 ug/kg Fl 134.50 ug/kg. FTAFER I IR
VIR BT SE AR T AL R A KR
2-MRIGEE IR, 2 SRES TS R, 4 SRR
H 2-MRAE S R & S, 1 SRS S RS
BAG, 3 S 2-PR R I PR 25 B R0 R Sl
5 SRR R S E AN AR . B TR
FRBRIAE ERESRAR, et P B o AR 25 EE IR,
AT 6o 7 SR 18 AU s LN o
TR RV T IR e, SRR ]
RERVR T~ B4 P9 2> 5 1) S MR D7 1R 1 A e i, K
o B SR BT A ORISR
Rk 9 B sl i 4 WAL, 5 RbRES AN
Yo HERE H gt 5 1 5 HH RIS I PR 28 5350 10 Folr
1L Ffy 9Bl 9 Bl 8 FHATO B, &40 1486.25
png/kg. 1033.40 pg/kg. 848.12 pg/kg. 708.25 pg/kg.
251.82 pg/kg 32242 pg/kg. FESHH RIS & R
N 1SR, SRR AT 3~4 £, 1]
REN | SRR S ER, A55H
BEZ MR
RN PE AR 1) AR A R S, iR
NI A SRR P R A R E R, 2™
s PR XU . HHER 4 1TAN, 1~3 SRR

ANETREIT, 4~5 -SRI IR rh il e M %5 Y
RSP BIRNSE 3 A  2 Ble 1 AR 1 M, &5
9 47.16 pglkg. 14.09 pg/kg F15.00 pgkg. HrHFE
HHIRE o S EARMS, AT e e OB AR ) it
Gl — RHNE IR RS T BRI BRI
BRIE R, EAER S B ARG, R AR KU
AFTTHR!,

FEPE EAR PR = I T RE el et g
A BRI, SIERI TR A SN AE R T BRI o
FLEE R TR AE U B SE Y o B B R A Ak, s
MROME. TROMS, KibdEw A ARSIk, 1
TIRRZERE, R 4 ATk, 5 RPRESAI R
SE 1 %58 H BRI BTRN S 73 o 1 by 1 Fby 2 Bl
1 Ff 1 AAT 1 M, BESRI 12.56 pg/kg. 173.73
ug/kg. 103.45 ug/kg. 11.71 pg/kg~ 21.71 png/kg 1 48.74
ng/kge B 3 ShES TS R IR AR, FHAbAE S
HREH LR, IR OB EA e A Ak
FEEE, AT AT ra AR R Ay sk

W ) o RIS TR TR E A A o P, A1
PlE— B AT R, Bl BB BB 02 7= A 55 A A g
AR AR . R 4 AT, 5 FIRE SR RERE e
PELEE Y BRI AN 70 5 Bl s 8 Ay 3 by 8
a7 BN S Fh, S 25N 36.18 ng/kg. 555.55 pg/kg.
24921 pg/kg. 523.29 pgkg. 121.85 ngkg Al 68.76
ngkg. FTAFEMPHEA CBEFD 108, Z2H8E5H 1-
EJR-3 WEo LBEFN 1-JREERARHIE, BARRRIE,
1-30%-3 BERA B A SRR, 5 SFEmt
1-R)f5-3 BE S AR R, IR 4 SR
PR A R A B LMK, TR
5T PR R — MR LB, BT IR PR it ) XU S M A
j([14]o

PEAEEAR FPIL A H T 3 SR AR5,
BATRE. BE LGB 2- IR, A ARk
AR 2-FEEEIESE . T RIS TR LA,
A& B LA, %o P R AR U2 e A BH

* 4 TR REER M RIRMIB

Table 4 Volatile flavor compounds in different samples

= oo 2 4 1 _ SR uehe)
x BEAE 15 25 35 45 5%

Bk

1 Fasolf i 10 117.36 18.74 22795 107.04 66.82 163.51

2 2-F A H-6-F AR E 13.31 68.23 16.20 13.47

3 2,6-=F HE KBy 43.35 2.96

4 4- F AT AR B 90 51.29 6.11 124.13 36.67 16.20 60.96

BTR
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LR
5 A By 14.01 2.28 77.12 42.54 10.52 17.67
6 Ky 5900 24.80 6.58 50.01 41.12 27.31 34.97
7 AL F B 7.64
8 4- THAA KRBy 90 18.97 41.20 12.52
9 24-=F KBy 50.48
10 4- 5 Ky 55 25.93 2427 16.87 23.70
11 18] ¥ By 31.43
12 3-T A KBy 140 4.15
13 2,6- =% AL KEy 4.52 1.38 4.10
BE
14 2-WATHES 1 478
15 5B 0.4 8.58 1.96 9.43 3.29
16 7S 20 41.19 20.82 116.74 99.70 64.39 28.30
17 MBS 45 221.01 131.12 593.43 338.01 383.63 160.58
18 -1 H 0T Mt 35.50
19 BB 3 84.72 40.83 229.51 142.96 191.83 50.08
20 EFES 8 34488 24581 1101.51 460.90 1273.09 317.98
21 £33 1 153.33 91.67 479.79 217.71 52225 139.95
22 i30S 3 118.98 1.79 12.99 52.60 9.29 80.66
23 E S 350 2591 16.62 27.10 62.14
24 5-F F s 31.39 26.12
25 2-HA KPR 56.68
26 254K R 15.80
EES
27 7 R 8.26 20.05 14.34 18.67
28 2-THR 50000 18.52 5.29 4326 41.08 38.63 11.22
29 3-2.BA 30.80
30 3-BHA 13.08
31 2-F R 19.99
32 IR BR 60.22
33 pRE %7991 16.47
34 3- 9 HL IR KR 2247
35 1,2-3R & =) 16.25
36 A R 16.04 13.18 17.16
37 # R B 18.90 49.44
38 F IR AR 9.32
39 2,5- =% R D-FR KSR 41.62
40 2 R 2-BR K 9.91 100.06 42.66 66.01 47.88
41 2,3- =9 J D-IR SN R 76.96 8.70 39.75
42 TR TBEAER 8.97
43 34- =9 0 RS R 7.02
44 2,3,4- = F JLD-ZR SN R 36.45
45 2-vk vt 2 F ) 31.08 8.62 121.95 44.26 129.74 61.00
TR
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46 SARER 5.53
47 3- 9 K 2- B0 R R 18.01
48 2,3-=F 3L 2-IR AR 26.15
49 R THA 56.76 17.40
50 2-%23K-3-F H-2- 3K R MR 25.73 5.09
51 3-F IR A-1,2- R 7.18

BE
52 2-F AR 489.02
53 ETIH 836.56
54 EFIR 22445 120.92 570.20 548.29 472.94 186.62
55 -t 1.66
56 * 2935
57 2,2,4,6,6- 7 F F R 8.37 237 1233 14.67 5.67
58 o- TR 4.6 3.86 15.74 19.59 3.46 6.06
59 ¥R 200 17.79 7.20 101.72 90.36 36.90 10.72
60 - 6 1025 3.58 15.32 18.27 426
61 AKX 29 3.74 2.05 2433 24.54 13.30 3.38
62 2= F R 66.77 30.15 6.59
63 8] = 3K 425 14.34 19.32
64 & S ki 11.23
65 AR 10 .72 18.63 143.66 93.21 122.77 28.52
66 Kt 2445
67 14-S = 0.00 6.62
68 1R A-1-Akk 26.26
69 34-—FEATF R 30.92

i ES
70 i 22000 5.00 28.57 14.09
71 TR 18.59

LEES
72 LR TBg 5 48.74 12.56 173.73 90.06 11.71 21.71
73 F 5 R B A BE 13.40

BE R
74 L 100000  15.08 7.39 70.11 50.30 39.88 8.18
75 3-FHh2-THE 12.08
76 58 5.12 73.40 32.37 9.73
77 1-/%.8% 730 11.88 6.94 38.21 20.78 21.32 8.71
78 ECE 2500 12.12 7427 41.44 16.33
79 2-BBE 178.13
80 6-F Hh-2- B2 178.13 178.13
81 1-F¥-3-B% 1 10.92 3.86 34.88 18.01 8.87
82 EFEE 110 12.88 103.60
83 3-ekvih T B 2000 18.76 74.48 88.54 66.03
84 5-9 3 Dok ik F R 4.00

TR
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BER

H b
85 2,5-=F fhokwh 29.13
86 a4 2000 17.94 12.81 13.01
87 2- /R Ik 6 12.61 6.94 14.48 17.62 25.36 5.64
88 2-% Honer 12.96 9.21
89 3-W ko 5.92
90 4-F HK2-E Akl 22.42
91 2- LBEA R 51.17

Aeit 1919.08  2137.75 587940  3072.41 432725 1791.44

23 R A FEARAE R E AR

£
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NEER I EARRIRIE A4, 0.1<ROAV<I 4L *tE
A AR B — B B ME T, ROAV<0.1 {125
RE S B FE AL AL, i3 5 TTAN, W IRREA
14 LR KR A, 1~5 SRS SRR RE BAE A
5] E AR RIRAL S 3 11 Fhy 10 Fhy 11 Fhy 7 Fh
UL Fle BEAh, 3 SEEMERRREDIEE o
Mo VEBA 1SR S S RE S SR IERE ) A Uk A &
YIieilt, HKE 2 S 3 5, 4 SAIRIRRER) F 14k
JARAY S22 5 B 2 o S HRRE R 4 MBI RIRAL 54,
1~5 “SHE i S50 BERE B AR RIS U AL S 905331
O M. 28 2 Fh. L R4 R RIS, B-IRIGFIZ,
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A I HEAB T XRS5, BB 50 IR &
KR AR . 2 SR 3 SFEA SRR
AAFEME RIS 02 2 B, {2 2 SREGIEA 3 Al
FARE R A, 3 SHEa RA 2 PR R
HRALEY, ULBH 3 SRS LG 2 SRR SR IR R S
WERIRAL & STHBRER 12 FVELE XURAL &9, 1~5
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Table 5 Analysis of major flavor compounds in different samples

ROVA
1o 4 A - - - - - -
s BB AE 15 25 35 45 55
WA ARE 7.65 2.04 475 492 1.28 11.68
2-FATES 3.12
SR EE 13.99 535 492 5.88
. IEREE 1.34 1.14 1.22 2.29 1.01
EARNERAL
i i O 32.03 31.79 27.49 34.5 16.32 25.5
" SR B 18.42 14.85 15.95 21.89 12.24 11.93
EFRE 28.11 33.52 28.70 26.46 30.47 28.40
FHE 100.00 100.00 100.00 100.00 100.00 100.00
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LR
e 25.87 8.05 19.21
p-FH 111 1.17
ATAR 2.79 2.03 2.99 428 2.35 2.04
LB LBs 6.36 2.74 7.24 8.27 3.10
1-FHi-3-B% 7.12 421 7.27 3.45 6.34
2- ek v 1.37 1.26 135
o-SRH 1.96
4-F AR A 0.37 0.29 0.19 0.48
4-THARIAE 0.14 0.10
4-9 H K@y 0.31 0.14 0.31
oK M 0.55 0.71 0.14 0.94
AEREE 0.62
546 R ekAL B 0.65 0.9 0.59
o FR 0.11 0.21
B-TR M 0.65 0.58 0.51
TEKXK 0.17 0.39
LR LB 0.45
EFE 0.13 0.18
2- Ak 0.50 0.81 0.67
REY 0.0027 0.0012 0.0018 0.0032 0.00089 0.0042
3-THKRE 0.019
bR S 0.048 0.0099 0.036 0.034
2-THR 0.00024 0.00012 0.00018 0.00038 0.00015 0.00016
HR 0.058 0.039 0.035 0.038
AKX 0.084 0.077 0.088 0.083
A e AL TE 0.00015 0.00025 0.00046
o o3 0.000098 0.000081 0.00015 0.00023 0.000076 0.000058
1-RB% 0.011 0.01 0.011 0.013 0.0056 0.0085
ECE 0.0032 0.0062 0.0032 0.0047
3-vkvih ¥ BF 0.0061 0.0078 0.0085 0.024
P 0.0058 0.007 0.0046
4-F A A 0.074
4-THARAE 0.095
4-F KBy 0.092

24 LR ABRELGET BOMER
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AR ST 2 NARER, EESTAET 2 ARG 4
B, k1 R, A 1 ITTHRE N 93.448%, +
HAY 2 HITTERZE A 5.015%, R 102 1 £ TR
FH 98.463%, KT 85%, IXUtHHEMA 1 MFRs>
2 CAMSBRKIEEE, Goi MR RAE R,
B 1 ARGy 17 Z DTk ERE I KT E s 2 17
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Fig.1 PCA plot of different bacon samples
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