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Effect of Low-Sodium Salt on Quality of Beef Meatballs

FU Li', ZHANG Xiufeng', DANG Meizhu"*, YANG Baojin', HUANGPU Youyu’
(1.College of Food Engineering, Henan University of Animal Husbandry and Economy, Zhengzhou 450046, China;
2.Henan Yisai Beef Co. Ltd., Jiaozuo 454450, China)

Abstract: In this paper, the thawing loss, cooking loss, water activity, texture, color, aerobic plate count and sensory quality
of frozen beef meatballs added with different combinations of sodium chloride, potassium chloride, magnesium chloride,
potassium lactate and yeast extract as low-sodium salts were determined. The aim was to evaluate the effect of low-sodium
salt on the flavor, texture and storability of meatballs. The results showed that the optimum combination was 1.0% NaCl, 0.5%
KCl, 0.5% potassium lactate and 2.0% yeast extract, which led to a 50% reduction of NaCl content in meatballs. Additionally,
the thawing loss, cooking loss, chewiness, water activity, L* and a* values of meatballs with the low-sodium salt were similar to
those observed with the addition of NaCl alone, and the microbiological indices were within the national standard limit. The gelling
properties of other combinations were significantly better compared with the control group (P < 0.05). Furthermore, the addition
of a certain amount of yeast extract could effectively improve the bad taste caused by potassium.
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Table1l Control (NaCl alone) and combinations of salts with yeast extract
il SRR I
bl 2.0% NaCl

1 1.0% NaCl+0.3% KC1+0.3% MgCl,+0.4%3LE 51 + 1.0% 1 BRI
2 1.0% NaCl40.5 %KC1+0.5% MgCl,+ 1.0%E# EHE )
3 1.0% NaCl4-0.5% KC14-0.5% MgCl,+2.0% B4 HHE L
4 1.0% NaCl+40.5% KCI+0.5%FLER A 4 1.0% B RHE I
5 1.0% NaCl+0.5% KCI+0.5%FLFR 40 +2.0% B
6 1.0% NaCl+0.4% KCI+0.4% MgCl,+0.2% FLE 0 4 1.0% B RHE I
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Table2 Criteria for sensory evaluation of beef meatballs
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Fig.1  Thawing loss of different groups of meatballs
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Fig.2  Cooking loss of different groups of meatballs
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Fig.3  Water activity of different groups of meatballs
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Table3  Color parameters of different groups of meatballs

40 51 L* a* b

PARIE 56.95+0.16" 4.64+0.01 18.314+0.03"
1 53.01+0.12° 6.7610.02° 15.3140.03¢
2 54.63+0.24° 475+0.01° 17.76+0.02°
3 53.70£0.06° 5.861+0.02° 16.2740.04°
4 55.42+0.20° 5.67+0.02° 16.80+£0.05°
5 54.84+0.05° 7.31+0.02° 16.12+0.02°
6 54.82+0.04° 5.45+0.02° 16.07£0.03°
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Fig. 4  Aerobic plate counts of different group meatballs
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Fig. 5  Gelation properties of different groups of meatballs
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Fig. 6  Chewiness of different groups of meatballs

30
25 be @b
e0 20 d
1 1

~

= 10H

0 1
X1 2

2.7 AFEAEERHE A AL EE PR

R4 ARIEE S pRHLERE RS
Table4 Sensory evaluation of different groups of meatballs

415 H g% [ERES HpEEE  HZRE LAV

X 3.004£0.63" 2.67+0.58" 3.67+0.58" 3.67+0.58" 13.01+1.00"
3.0040.63* 2.0041.00° 2.67+0.58" 4.67+0.58" 12.34+1.15"
2.50+0.84" 1.33+0.58" 2.33+0.58° 3.33+0.58" 9.49+1.15°
2.854+0.75" 2.00+1.00° 2.67+0.58" 4.004+0.00" 11.52+1.73
2.33+0.82° 2.334+0.58" 2.00+0.00° 3.67+0.58" 10.33+1.53°
3.0040.63" 2.6740.00° 3.33+£0.58" 3.3340.58" 12.33+1.00"
2.75+1.25° 2.00£0.00' 2.00£0.00° 2.67+0.58" 9.42+1.50™
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