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Influence of KCl and CaCl, as Partial Substitute for Sodium Chloride on Quality Characteristics of Harbin Red Sausage
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Abstract: In order to reduce the sodium content in Harbin red sausage, KCl and CaCl, alone and in combination in two
different proportions were used to partially substitute NaCl. The effect of the four substitution treatmentsio versus normal
and low sodium sausages without any substitute on the pH value, color, texture properties water activity, water distribution
and sensory quality of red sausages was evaluated. The results showed that addition of 1.8% NaCl + 1.2% KCI in red
sausage did not significantly affect its quality (P > 0.05) compared with the control group and resulted in a significantly
higher overall consumer acceptance than the other substitution groups (P < 0.05). Addition of CaCl, significantly decreased
texture characteristics and overall consumer acceptance (P < 0.05). Use of 1.8% NaCl + 1.2% KCl in red sausage could not
only reduce the sodium content but also maintain its quality.
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Table1l Criteria for sensory evaluation of red sausages
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Fig.1  Effect of partial substitution of NaCl with KCl and CaCl, on the

pH value of red sausage
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Fig.2  Effect of partial substitution of NaCl with KCl and CaCl, on the

a,, of red sausage
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Fig.3  Effect of partial substitution of NaCl with KCl and CaCl, on the

a* of red sausage
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Fig.4  Effect of partial substitution of NaCl with KCI and CaCl, on the
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Fig.5  Effect of partial substitution of NaCl with KCl and CaCl, on the

hardness of red sausage
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Fig. 6  Effect of partial substitution of NaCl with KCl and CaCl, on the

elasticity of red sausage
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Fig.7  Effect of partial substitution of NaCl with KCIl and CaCl, on the

cohesiveness of red sausage
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Fig. 8  Effect of partial substitution of NaCl with KCl and CaCl, on the

chewiness of red sausage
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Table2 The effect of partial substitution of NaCl with KCI and CaCl,
on the NMR relaxation time of red sausage
2070 T,,/ms T,,/ms Tp,/ms
A 8.49+0.27° 39.07+3.40° 238.694+9.91°
B 8.68+0.18" 49.3040.72° 209.5642.66"
C 8.91+0.31" 41.0342.61° 242.87+6.74
D 8.80+0.29° 74.08+3.25" 176.27+1.98*
E 8.57+0.30° 61.56+1.77° 199.36+4.31"
F 8.66+0.21" 65.53+2.04° 193.294+4.65°

E: VNG FREAR, RRZEREE (P<0.05) o T

T, AT LA s B 2T Jg v 7K o 100 43 A R RS 1% 0. K
G353 A7 B v 3 AN REAE 0T RE 1 5t RN 1) 43 ) DR T
Ty R Ty, Horrsi B (8] 750~ 10 ms 2 7] () 75 45 &K

(Ty) » 10~100 msZ [A] (R RmA G EIK (T, ,
100~1 000 msZ [a] [~ H K (T, P9 Higk2m]
EI, O HRZERE i 1 T st BR T IB) 5 FoAR S A AL BRZH IR A
FFER (P>0.05) , RPIKCIMICaCl, 1) & A HL i wf B
M AKIMEmMA KR, SGaKEEEAREHEEENK
g, FEMTE R ERE, AEGRARD . CALREH
T, SxT A LA R 2R (P>0.05) , B, D,
E. FAMRIT,HEZE R TRA (P<0.05) . FEHEL
PN, Ty st R R R A R AR B sh K, R
RIK I BI80% e A7, 3K 43 7K A T s AR K PR AR K
SO, T, R K RIS SRR %, T, kR
IKGPBRE ik . T AR B K P K5 1) 15% 75
A, WA T, SCHM L REZR (P>0.05) ,
H#EZESTFB. D. E. F4AFES (P<0.05) , XARE
ST — 5 B KRR T A G sk
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Table3 Effect of partial substitution of NaCl with KCI and CaCl, on
the NMR peak area of red sausage
A5 A% A% Al %
A 1.2940.23° 78.30+1.55° 15.54+0.87°
B 1.24£0.15" 70.20+2.14° 18.4340.67°
C 1.17£0.25° 76.80£1.65" 16.154+0.86%
D 1.414+0.37" 56.5040.85° 27.91+1.65°
E 1.45+0.14° 65.83+1.33° 21.65+1.24°
F 1.36+0.30" 62.07+1.74° 23.5740.56°

B 3 12 W W TR R A, 19 DR /N BT A B it o 7K 23 2 1
i, WETm AR, AR RIIK 28 il . FHER3 T
H1, AN EE A CaCl, B AR it 1R A, 5 50 HE LA bL 35 1 5 P
it (P<0.05) , XFHRALAICLFE A, WEH AR A, H
EAZAREREEER (P>0.05) , FHEX2 4R
A Gy EN K BIRFFRE JIARMEL:  CaCL iR 2 235 52 it
A VTR, B4R A K & &, XAl BE 2 B T34
NGRS R T H HK .

24  KCIFICaCLEB4 5 AANaCLG} 21 iz 86 B i S [ 5

F4  KCIHnCaClLER4 & RNaCIX 415 & 'E B R R

Table4 Effect of partial substitution of NaCl with KCl and CaCl, on
the sensory quality of red sausage

2A 5 5% AR 1k A SR
A 9.1440.09" 895+0.14°  9.074£0.12° 9.08+£0.26" 9.04+0.11°
B 8.9640.14°  7.24+0.12° 7454+026° 7.86+0.11° 7.43+021°
C 9.09+0.05" 9.01+0.04" 8.99+0.34" 9.084+0.15" 9.09+0.14°
D 896+0.17°  6.01£0.17" 6844027 7.52£021°  6.5440.14°
E  905£0.10° 6414+0.15° 7414036 7.88+0.12° 7.1440.06°
F 8.98+0.11°  6.62+0.16° 7.48+0.11° 7.70£021"  6.9440.28°
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