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Regulation and Control of Wheat Protein on the Comprehensive
Quality of Low-salt Sausage Substitued Partly by KCI

ZHANG Qiuhui, LIU Chang, ZHAO Lijun, ZHAO Gaiming, LI Miaoyun’, ZHAO Chunbo

(College of Food Science and Technology, Henan Agricultural University, Zhengzhou 450002, China)

Abstract: Objective: The aim of this paper was to study the effect of wheat protein on the quality of low-NaCl pork sausage
and find the suitable range of wheat protein under different NaCl conditions. Methods: By single factor experiment, 0~50%
KCl substitution levels and 0~8% wheat protein adding levels were applied. The texture, color, yield and water-holding
capacity of products were determined. And then all the data were processed by means of variance analysis, correlation
analysis, principal component analysis and regression analysis to study the effects of wheat protein on the quality of low-
NaCl products, discuss the relationship between the quality indexes, establish the comprehensive quality evaluation model
and find the optimum addition of wheat protein under different KCl substitution levels with the established model. Results:
When KCI substituted level was 20%~30%, 6%~8% wheat protein significantly increased the product yield and water-
holding capacity. The comprehensive quality evaluation model of low-NaCl pork sausage controlled by wheat protein
was established: Y,=0.342%(0.127%Z,+0.169%Z,+...—0.110xZ, ;—0.108xZ, )+0.230x(0.328xZ,;=0.185%Z,+...+0.1 15X Z, ;+
0.249xZ,,)+0.146x(—0.088xZ,+0.315%Z,+...+0.367xZ,,+0.308xZ, ;). The optimum condition of wheat protein regulating
low-NaCl pork sausage was 40% KCIl substitution, and wheat protein addition was 6%. Conclusion: Construction of the
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prediction model of wheat protein addition to the quality of smoked and cooked sausage by multivariate analysis methods

could guide the actual production and control the product quality.

Key words: low-salt minced meat products; KCl; wheat protein
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Table 1 Recipe of sausages (in total raw muscle of 1 kg)

£ EE(g) EA it (g) E4S i (g)
v/ 450 H AR 1.5 SPURmmRe 05
Sp 15 USi 3 DIZTETiZEAN 0.15
A ZEHy 1.5 Xk 2
SN 1 A WRER 3

122 BEEFHWHEVET Y BEEFHIN T T 207,
SR A 3545 — THIA T — e R 1) — Bl — T ) — L
1 — VB 1R

PRVEZLS: IR 2SisE. SIsErT AR, FH 15 mm
FLARZEHWE, HE 0~4 °C ' 43 FF B il % A FIHE A2 24 h
J&i , FERE T4 i A P AFL (D6 mm FLAR) 5351400
Frifad R I AN B A | vk, PRk, 3T
PEIPEEEESSHRITE 12 °C IR, #ERIGAIEE % 15 cm
iAq, JEAE 65~68 °C HLHE 60 min 245, FITE 80~85 °C
JKIET, Z& il 40 min, 7E 0~4 °C NG,
1.2.3 HAERNE SR B8 Sk [18] H
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Table 2 Factors and levels for test

Sy KCPERIRE /hEERN SR KCHERE NEEA
AhEE (%) BnE(%) || A HRE(%) mIinE(%)

1 0 0 11 30 6

2 0 4 12 30 8

3 0 6 13 40 0

4 0 8 14 40 4

5 20 0 15 40 6

6 20 4 16 40 8

7 20 6 17 50 0

8 20 8 18 50 4

9 30 0 19 50 6

10 30 4 20 50 8
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Fig.1

Effect of wheat protein on the yield of

low-salt pork sausage
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Fig.2 Effect of wheat protein on water retention of
low-salt pork sausage
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Table 3  Effect of wheat protein addition on texture of low-salt pork sausage
AMHBERE (%) DNEEARINGE(%) TR (g) S MR () WELAEE () w5 4
0 2882.13+285.52°  0.80+0.05°  0.28+0.03" 820.33+£147.43°  653.77£129.04°  0.09+0.01®
4 3886.55+499.97°  0.79£0.08*  0.27+0.03® 957.04+£274.97°  784.21+222.09°  0.10£0.01*
0 6 3851.93+436.51°  0.78+0.07*°  0.26+0.03" 1026.48+219.24*  794.01£147.92*  0.09+£0.01®
8 4050.90+£381.83*  0.73£0.06°  0.23+0.03° 974.77£182.53°  815.05+172.81°  0.08+0.01°
0 2087.75+340.12°  0.77+0.08°  0.30+0.03" 888.19+118.02°  684.37+132.82  0.09+0.02°
4 3210.90+383.51"  0.70+0.07° 0.22+0.03" 723.81+153.05" 707.99+126.42  0.07+0.01°
20 6 3514.20+947.07*°  0.81£0.04*  0.28+0.04° 966.22+295.90"  784.82+240.34  0.11%0.02*
8 3363.49+854.96"  0.81+0.05°  0.28+0.02° 868.824256.21°  702.224211.00  0.11£0.01°
0 1936.03+311.58°  0.76£0.06*  0.38+0.03" 739.32+143.63 549.66+121.42°  0.14+0.01°
4 2307.77+433.63°  0.78+0.05" 0.31£0.03" 707.97+156.70 551.78+128.56"  0.11+0.01°
30 6 3167.49+438.52*  0.70£0.07°  0.24+0.03° 754.08£141.74  637.95£124.65*  0.07+0.01°
8 2945.87+271.78°  0.67+£0.06°  0.23+0.02° 675.33+100.16 613.35+£84.22° 0.07+0.01°
0 2558.89+337.63°  0.72+0.06  0.29+0.0.02°  734.52+127.21 534.02+120.67°  0.08+0.00°
4 3342.13+440.56"  0.68+0.08  0.23%0.0.03°  662.01+162.19  587.74£122.78"  0.07+0.01"
40 6 3803.64+595.99°  0.70£0.07  0.22+0.0.02°  772.60+208.73 642.69£179.28"  0.07+0.01°
8 3450.75£277.71°  0.66£0.06  0.23+0.0.02°  719.00+127.73 578.38112.52*  0.07+0.01°
0 2859.41+310.51°  0.76+0.04 0.30+0.03* 849.67+136.66 648.61£112.87  0.09+0.01°
4 3365.51£321.30  0.73+0.07 0.26+0.04" 876.12+£198.96 640.77+151.47  0.08+0.01°
20 6 3221.86+491.26"  0.71+0.08 0.25+0.03" 815.234200.66 584.95+178.62  0.08+0.01°
8 3233.39+442.10"  0.75+0.06 0.24+0.03" 892.25+192.84 664.31£146.19  0.08+0.01°

T P IEARIEE; RPN R TR F0R 225 .35 (P<0.05), 4l
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Table 4 Effect of wheat protein on the color of

low-salt pork sausage

A NEEAR . .

(%) Ak (%) L @ b
0 68.28£1.96  2.98+0.43"  8.77+1.20°
4 68.33£2.07  3.55+0.28"  10.12+0.36"
0 6 69.23£1.73  3.80£0.27°  10.48+0.60"
8 69.54+0.82  3.61£0.17°  12.05+0.35"
0 68.93+0.84  3.96+0.41 9.17+0.66"
4 69.41+0.64  3.77+0.34  11.34+0.87°
20 6 70.60+1.56  3.66+0.32  11.09+0.88"
8 69.9942.26  3.46+0.19  11.44£0.57°
0 68.19+4.74  3.89+0.25°  9.80+0.83"
4 69.99£5.42  3.88£0.65°  10.62+0.80
30 6 74.14+1.16  3.05£0.27°  10.31+£0.56™
8 71.39+3.66  3.12£0.24°  10.77+0.39°
0 73.49+1.47  2.85+0.51 8.37+0.95"
4 73.08+1.80  2.74+0.26 9.85+0.78°
40 6 74.18+2.15  2.45+0.13  10.46£0.55°
8 71.88+1.44  2.43+025  11.08%1.24°
0 70.87£1.94  3.84£0.29°  9.22+0.66°
4 71.16£1.51  3.56£0.10°  11.39+0.53°
%0 6 71.98+3.50  3.11£0.30°  9.95+0.82°
8 72.76+1.53  3.65+0.15°  11.20+0.52°
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SrMTEE R . MBS ST IR AT LG B, 5T =13
JESY BRI R 3.760. 2.527. 1.610, T 1, HE
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Table 5 Correlation analysis results of quality indexes of low-salt pork sausage
T g L IR g =Rds Wl Pk NELAPE PRk L a b i
fiff 1
Gihan 0.072 1
NP -0.248" 0.420" 1
JlinE =g 0.750" 0.285" 0.340" 1
ml 5 1 -0.093 0.345" 0.829" 0.340" 1
WEL P 44 0.667" 0.545™ 0.413™ 0.942" 0.376™ 1
PRk Pk —0.094 —0.140 -0.102 -0.108 -0.321 -0.121 1
L -0.251" -0.313" -0.191" -0.323" -0.274" —0.368™ 0.372" 1
a -0.012 0.439" 0.392" 0.184" 0.385" 0.301" -0.089 —0.524" 1
b 0.410™ -0.086 -0.262" 0.178 -0.072 0.121 0.020 -0.057 0.047 1
JRATTE 0.204 —0.169 -0.274" 0.068 -0.372" 0.011 0.653" 0.447 -0.328" 0.294" 1

2 *RARTE0.05 3 (RUR ) AH G 35 ** R/ E0.01 5031 (BUR ) AHSC M i 2

6 REMERSE AN b SR b A ST A R
Table 6 Principal component analysis results of quality indexes
of low-salt pork sausage

Y, =0.328XZ, ~0.185XZy ++ -+ +0.115x Z,, +0.249Z,,
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Table 7 Characteristic vector of quality index of
low-salt pork sausage
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Table 8 Model application results based on this experiment
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