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Abstract: To obtain healthy, low-sodium cured pork with good flavor, the processing optimization of the liquid smoke and
baking was carried out through single factor experiment and orthogonal experiment in the present study. The effect of
different amounts of smoking liquid, liquid smoking time, baking time and baking temperature on the yield, water activity,
pH and color of low-sodium cured pork was investigated. Results showed that, the order affecting sensory quality of low-
sodium cured pork was as follows: Baking temperature>baking time>smoking liquid amount>liquid smoking time. The
optimized technological conditions of smoking and baking were as follows: The amount of smoking liquid was 4%, the
time of liquid smoking was 150 min, the baking time was 28 h, the baking temperature was 50 °C, and the sensory score of
low-sodium cured pork under this processing technology was 37 points. The electronic tongue test was conducted to
compare the taste of low-sodium cured pork with that of commercial cured pork. Results showed that the saltiness of low-
sodium cured pork was significantly lower than that of commercial cured pork, and the bitterness and astringency were not
significantly different from those of commercial cured pork.

YRS EHA: 2022-11-01

HEEWB: RAESmIEH4HE €5 EZREHFHGEAE (2020-01) ;3 EH R HEXRAEA (2019ACA149)
TEEBN: £F (1994-) , %, 8L, HF AT 6): & & M S LS fE 443 A, E-mail: 976251903@qq.com.
*EIEIEE: LHE (1964-) , B, 15, 308, ST 7 6 & M e L5 4243 K, E-mail: whb6412@163.com,


mailto:976251903@qq.com
mailto:whb6412@163.com

5443 55 2000 HOE A (AR IR Bk T - 183 -

Key words: cured pork; low-sodium salt; smoking; liquid smoke; baking; process optimization

&P EfE S AR 2 —, LML R S AN
JECRE, 22506 . VIBI S n B i A A e i
#ill, SRR T A TS | IR EE T Rl 4 A R 2
i, BB RF IndAb B, R EEEERE | BRIERESE | TR
AR L K 3 RRR 5] 45 vh Ak, 2 B R RS 5t
RE S EZEH S, B, BRERES.
USRI, e A, VR A2 RIH B3 i BRI,
PTAESIR, BlEE B R AR AN A e LA R R B BRI
AR, ANTTARENER 53 a3 A MO M5
FIEAE G 3, BRI AT PN E S FR ok 5 HH
WHES, SR TG VE P T SR I FE AR, WU G il
PRI S BT A T, SR AR ENER R T 2 X MBS i P
THARM R EE kT —

SR B R Mk T2 R s i A A ) o RUBR 22 G R
B 25, AEGENAEE 7 i 2R AR S 25 At
SRl BE R T P A AR AR SR ) PR L, BT AR Y
ke (o AR EE XUBR, 3 LI dAE A=, Bk A
Tl A WA o (R vk A e RIS, HARA RS
Asp = A= A AR A B £ R R PR B B 28 4, 1
Sy 1 NI V5 Y01, A, AL ST L 12557 24 0h
P ST B HB X S A I RIS, P AN e . 22
SEAR VL EREE, WhATEE i B AR A TR ARk MeidE
GG AN EE T b s T2 . A8 T2 I & J7 T, WNiE
HHUOY RS T — PP BRI SR B AR, ANSGEE T R
drJE, T BRI TEANIN T2 BN SRR
AR ER B e e VO A A, SEge LARCREH £ 5 i el
Jra. TRy EE, WE T r= BB 1S5 e
Fta B Fa bR, LA PO IS A B AR 7= 12

R B VR R 3 YA B PR R B Bl e B = AR R
YA, BEE R RZBUR 25 AN . SES T2
kb, JREE B R & i SR SN EE R A H AR
JREE XUBA, (HAHRE FRTE I & S IR, bréafb
TP DIRC T i — 2510 AR RSN R4
FEVRAS I | VR EERTE] | ML R R AT TR XN
L A PR e R L ARGV RE L pH TR
S, AAAL T R EE M OHLRE o A P A B AN I . VR ER
BF ] | s s Ta] A TR R RS B, B AN it o2 111G
ENER I TR AE SR T B E PR AR AR IE L, IR
T3 T (RIS AR P PR A T H e 7 XUBR B9 L, e T 3%
LA B2 R s T 2288, SR B SR AU IR ER A Y
I T T 2 A =4 T Shth
1 #MR5E%E
1.1 MRS EE

JERRPY . THEERRA  WHLRIRE SAEFH R
Al BRIl dEERMP B T RRAN Bl B A e
SACET R AME T = A BRA F R Py
SOMREEY AT BRAS T =3 B0y b dR
BRIER A B A F] AP Rl (R ED AR

H) S5 H o

HD-5A RAMGEEAN BT THERAER A R
F); FSH-2 sl SR ML B M SR AR sl s A B2
#); STARTER 3100 9206% pH i1 BB asA TR
O] JZ-300 B2 LIBR A 5 A TR F;
TS-S000Z Hi, 7% HZ Insent 2\ ]; Milli-Qintergral
Hai/K 2488 3 [E Millipore A .
1.2 SWHE
1.2.1 ARENERREPYIN T T AR R R s
1.2.1.1 T 2R R (s id)— ]
— BB A — T
1.2.1.2 #RAEZEN ORI TIARER: 36 P it 58 5
JHR P, T S S A A I TR PR 2 T R A S, SR e D) e
RN — 1 P e, R EL RS TR BRZY 200 g, IRZEAS
it 5 go

iR i) o TIUAR B 114 PRI B e R s LN, I
JECBHA . 3% (NaCl: KCI=7 : 3) BN ER il — 2 12 1Y
A4 M S MR R AE R BRI, SR )5 T 0~4 C
AT M

TN, 2T — 8 e BE AR S v, FAIRIES R IR
T FUAS ]

MLk UL PR 2R S8 e B, KRR PLES,
HLEIREE g 40~60 °C BRI IR S (A8 1k .

A28 PRSI A BCR LA e
1.2.2  MHAFEER A INEXHRENER I P S BT sz JH
BE VRGN R B TR B ) — R 2R R SR B TE]
B ETE 90 min, HEEITA] [ EAE 28 h, HUEIRE 50 C,
R TINE N 1%, 2%, 3%. 4%, 5% SEATHNE
S, LIS K GIE B . pH ARV E e bnsik s
HAHT, B T B AR SR AN I
1.2.3 R EERT [E) XA ER I P S SR AR ) Y SR
(AR A AL it B ) — DR 28, SR AR B R s D i [ 2
TE 3%, ML E] [ A 28 h, #EEIR)E 50 °C, K E
ASFTE] A7 30, 60, 90, 120, 150 min AT A K 2 5256,
BT AT W &3 (5 ) & W S REARE L (ESE =L i L T Finsan
BT, PRI 2 35 B VR SR s ]
1.2.4 PR BEHIRENER IS P S s sz HLEEIRE
JE SRR PR B — PR 2R IR R AN I [
TE 3%, WFERTTA] [E 2 FE 90 min, HEIEHTTA] 28 h, Mt
W 40, 45,50, 55, 60 °C BEATEAN 2256, LUK
SR IKAIE B L pH AN E e A 50T, 1
REIE B MM IR
1.2.5 HUEEFRICHCENER IS PO S B i s LR e
(ARSI PR R T ) — I BRI 28, PR AR B Y s D i [
TE 3%, WEEIHE] [E ETE 90 min, HLEEHRE 50 °C, 4t
RERTIA] A 20, 24, 28, 32, 36 h #FHFTRA R F L0, LA



- 184 - £ Tl B4

2023 4 10 A

J AR KSR EE | pH FHEAEAE S da bl iy &5,
T S AR R E]

1.2.6  fEREMER I RIS s T 20 TE 28l ge it
TERA N ZR LB AL, e SIS eI TIU N R
SARCHFIIERSIR S (52 1), ks e sURaNER G P il
T Hp i S s T et

F1 RENERIE P T St T IR A R B K-

Table 1 Orthogonal test factor level table of liquid smoke and
baking process for low-sodium cured pork products
N7 m %\%
MR (%) MRS (min) HEEIRE(C) HERS ISR (h)
1 3 90 45 24
2 4 120 50 28
3 5 150 55 32
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Table 2  Sensory rating table of liquid smoke and baking
process for low-sodium cured pork products
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Table 3  Effect of addition of smoking liquid on physicochemical indexes of low-sodium cured pork
SRS i (%) 1 2 3 4 5
R (%) 53.60+1.46° 53.11+£0.31° 52.86+0.88" 52.69+0.15° 52.44+0.94°
K 0.847:£0.002° 0.843+0.003° 0.839+0.007° 0.844+0.009° 0.843+0.005°
pH 5.87+£0.01° 5.82+0.01° 5.76£0.01° 5.63+0.01¢ 5.33£0.01°

TE: B3R A P AR AR/ NG FREFBOR 225 B35 (P>0.05); ANIRl/NG FRE /R 22 57 .35 (P<0.05); #4~3Kol].
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Fig.1 Effect of addition of smoking liquid on the color of low-
sodium cured pork
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Fig.2 Effect of liquid smoking time on the color of low-sodium
cured pork
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Table 4 Effect of liquid smoking time on physicochemical indexes of low-sodium cured pork

W FE A (] (min) 30 60 90 120 150
IR (%) 52.260.49° 52.75+0.58" 53.84+0.57° 54.02+0.50° 54.22+0.43"
K3 0.885+0.004° 0.8800.007" 0.851=0.008° 0.852+0.004° 0.8540.003"
pH 5.80+0.02° 5.76+0.01° 5.74+0.01° 5.7240.01° 5.71£0.01°
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Table 5 Effect of baking temperature on physicochemical indexes of low-sodium cured pork
LR (C) 40 45 50 55 60

B (%) 51.28+0.28" 50.08+0.72° 50.04:0.08° 48.81+0.57° 48.36+0.59°

IRIFIEEE 0.899+0.005" 0.877+0.002° 0.838+0.002° 0.825+0.002¢ 0.823+0.005¢

pH 5.66+0.02° 5.70+0.01% 5.68+0.02% 5.67+0.01° 5.65+0.02°
k2, BRI TR S 45, 50, 55 °C ME M IEAS I XK I EREERE S8/ ), LRI FE K 0855, 7K A

IS IR E K
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Fig.3 Effect of baking temperature on the color of low-sodium

cured pork
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Fig.4 Effect of baking time on the color of low-sodium cured

pork
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Table 6 Effects of baking time on physicochemical indexes of low-sodium cured pork

LB (h) 20 24 28 32 36
FUER (%) 54.01+£0.69° 52.28+0.92° 50.34+0.67° 49.80+0.38° 48.55+0.52¢
TR B 0.843+0.005" 0.840+0.002° 0.827+0.002° 0.816+0.002° 0.772+0.005¢
pH 5.52+0.02° 5.52+0.02° 5.54+0.01° 5.53+0.02° 5.51+0.01°
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Table 7 Orthogonal test results of liquid smoke and baking
process for low-sodium cured pork

wpes A B C D  EBE
JHEEOAS NG VR MUSIRE U E P53

1 1 1 1 1 32.5
2 1 2 2 2 36.2
3 1 3 3 3 33.2
4 2 1 2 3 35.1
5 2 2 3 1 33.6
6 2 3 1 2 35.7
7 3 1 3 2 34.4
8 2 2 3 32.7
9 3 3 1 1 33.8
YK, 101.90 102.00 100.90 99.90

YK, 104.40 102.50 105.10 106.30

YK, 100.90 102.70 101.20 101.00
K, 33.97 34.00 33.63 33.30
K, 34.80 34.17 35.03 35.43
K, 33.63 34.23 33.73 33.67

W2ER 1.17 0.23 1.40 2.13

FIRHE  D>C>A>B (B sf ] > 52> H8 5 R A > St ) )

ECYWIE S A,B,C,D,

8 IRENERI IR R TR T 220 i
Table 8 Analysis of variance of liquid smoke and baking
process for low-sodium cured pork

P Sl B Bl ¥y P REME
JHEE R AN N (A) 2.802 2 1.08 25 *
WA (B) 0.082 2 0.12
LRSI (C) 9.388 2 1.83 4223 *
B ET (D) 6.335 2 3.91  90.08 *

T 7 FRIR I (P<0.05); 7 FRA T 3 (P<0.01) .
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Fig.5 Electronic tongue radar chart of experimental low-sodium

cured pork products and commercial cured pork products
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