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Effects of Grinding Methods on Laver Soy Sauce Brewing
WU Hao', WANG Lingzhao'*, WANG Shan', DU Jing', QIU Chunjiang',
CHENG Shouli?, CHENG Cheng?

(1. School of Ocean Food and Biological Engineering, Jiangsu Ocean University, Lianyungang 222005,
Jiangsu, China; 2. Lianyungang Shuangcheng Brewing Food Co., Ltd., Lianyungang 222221, Jiangsu,
China)

Abstract: With the koji enzyme activity and crude soy sauce quality as indicators, the effects of ultrafine and
conventional grinding pretreatments on the brewing of laver soy sauce were explored. The koji preparation pro-
cess was optimized by single factor tests and response surface methodology. The results showed that the prote-
ase activity in the koji followed the order of no addition of laver > addition with conventionally grinded laver >
addition with ultrafine grinded laver. Moreover, the protease activity was higher in the koji with Porphyra
yezoensis than in the koji with Porphyra haitanensts in the case of ultrafine grinding. After 180 days of fermenta-
tion, the viscosity of the soy sauce produced with ultrafine grinded laver was higher than that in the soy sauce
produced with conventionally grinded laver, and both were higher than that of ordinary soy sauce. The optimal
koji preparation parameters of laver soy sauce were fermentation with the inoculation amount of 0.50% at 32 °C
for 48 h. Under these conditions, the protease activity reached up to 2 109.00 U/g. The verification test with
the optimized koji preparation process showed that ultrafine grinding pretreatment increased the utilization
rates of proteins in P. yezoensis and P. haitanensis soy sauce by 5.91% and 6.05%, respectively, compared

with the conventional grinding pretreatment.
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Fig.1 Production process of laver soy sauce
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Fig.2 Effects of different grinding methods on protease and glu-

coamylase activities in the koji
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Fig.3 Effects of grinding methods on the viscosity and amino acid

nitrogen content of laver soy sauce
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Table 2 Response surface test results

P AR BRI C B Efﬁi‘ﬁﬁ’
1 1 0 1 1517.63
2 0 0 0 2107.88
3 1 0 -1 1 654.07
4 1 -1 1 603.25
5 0 0 0 2 083.45
6 0 1 -1 1489.2
7 -1 1 0 1 687.96
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9 -1 0 -1 1716.14
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16 0 0 0 2 102.05
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Table 3 Analysis of variance results for regression equations of protease activity
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Fig.7 Effects of interactions between factors on protease activity
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Table 4 Physicochemical indexes of laver soy sauce

5iF ARMEBRA G WS RY R T/ AR R/ B S i/

(g/100 mL) (g/100 mL) (Ulg) (g/100 mL) (mPa-s) (g/100 mL)
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