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Effects of different desalination processes on quality of soy sauce
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ABSTRACT: Objective To explore an efficient and practical desalinating process, study the effect of sunlight
concentrated crystallization, heating concentrated crystallization and electrodialysis on the quality of soy sauce.
Methods The content of amino acid nitrogen, soluble salt-free solids, free amino acids and sensory evaluation were
used as indicators, thus to compare the nutrients and sensory quality of low-salt soy sauce with the different desalination
processes. Results The desalination rates of soy sauce desalted by sunlight concentrated crystallization, heating
concentrated crystallization and electrodialysis were 0.22%/h, 0.41%/h and 21%/h, respectively; their loss rates of
soluble salt-free solids were 22.44%+2.23%, 4.62%+0.67% and 68.61%=1.07%, respectively, and the corresponding
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sensory evaluation score were 25.8, 28.8, and 23.1, respectively (original soy sauce: 27.2). For sunlight concentrated

crystallization and electrodialysis desalted soy sauce, the loss rates of amino acid nitrogen were 4.65%+0.47% and

28.51%+0.52%, and total free amino acids reduced by 36.24%+1.35% and 64.34%=+0.54%, respectively; while the

amino acid nitrogen and free amino acids were increased by 14.17%+0.43% and 78.35%+3.02% for the one desalted

with heating concentrated crystallization. Conclusion

The desalination rates of the sunlight and heating

concentrated crystallization desalination processes of soy sauce are lower than electrodialysis, along with the lower

loss rate of soluble salt-free solids and free amino acids than electrodialysis, resulting the better overall sensory

quality. The study can provide a reference example for the desalting process of soy sauce and other foods, solving the

health problems caused by high-salt diet.

KEY WORDS: sunlight concentrated crystallization; heating concentrated crystallization; electrodialysis; soy sauce

desalination; amino acids; loss rate
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Table 1 Criteria for sensory evaluation of soy sauce
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Fig.1 Desalting trends of different desalted soy sauces
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Fig.3 Comparison of the desalting rates of soluble salt-free solids
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Table 2 Content of free amino acids and TAVs of soy sauces (mg/100 mL)

ELUS IR AR J I 1P e 457 485 T A 45 b HLIBHTIBLER
REHR 12.22+2.69 14.43+1.37 343.49+1.80 12.88+2.48
fif IR A AR 296.25+8.85 141.87+0.00 1439.91+1.98 141.87+0.00
FHEIR o5 L/ % 13.35 10.60 43.28 18.78
BIERRPIR A% - 49.33 —478.14 49.83
TAV 5 F/% 73.59 73.43 92.94 82.00
TAV $1K2/% - 47.60 -535.59 91.88
R 71.85£1.19 16.44+0.26 176.71£2.57 6.95+0.38
AR 114.01£1.57 99.39+0.49 116.06+2.98 64.8343.53
LS TATR 2.7240.10 156.38+2.47 4.65+4.65 102.11£0.36
2 AR 1.48+0.50 162.68+0.85 3.44+7.83 40.57+0.56
fifi 2R 320.84+2.20 113.92+0.99 366.48+6.65 2.62+0.04
FHEBR N /% 22.11 37.25 10.74 26.35
BHEBRIK /% - ~7.42 13.37 57.51
TAV 7 /% 3.68 6.87 1.01 3.23
TAV K 5%/% - 1.90 37.60 59.34
SERR 411.34+4.26 287.34+3.28 429.00+9.29 175.12+4.58
SSE R 286.15+1.17 203.03+4.47 335.63+4.42 125.57+3.32
RNER 181.90+1.50 40.98+0.82 238.12+2.08 4.93+0.28
HAER 20.2240.39 0.97+0.05 23.39+0.21 0.94+0.01
AR 243.1244.57 1.73+0.01 338.46+7.89 1.60+0.04
TR EEN ] 193.44+2.93 182.2242.31 314.366.51 120.39+0.22
R R 44.70+0.47 13.47+0.23 52.83+0.02 12.59+0.11
KAk 0.48+0.00 1.09+0.03 1.50+0.11 0.98+0.02
(SR 0.29+0.03 0.82+0.03 0.560.02 0.09+0.00
FHEMR N /% 59.80 49.66 42.07 53.67
FHBRIK /% - 47.04 —25.49 67.99
TAV 5 /% 22.75 20.65 6.05 14.79
TAV 1 K5%/% - 52.33 -33.92 69.90
55 9.41+0.03 12.15+0.04 18.59+0.40 7.3420.08
ZAEUS ik 2 R 98.72+1.74 23.79+0.41 141.10£2.69 2.04+0.02
AAEET R 1.47£0.01 0.50:£0.00 1.01=0.01 0.50:£0.00
TR = 2310.61 1473.20 4120.90 823.92
SRR R - 34.81 ~79.93 63.02
RIS RR % - 36.24+1.35 —78.35+3.02 64.34+0.54
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Fig.4 Sensory evaluation form of soy sauce
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