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Salt Penetration Properties of Anchovy (Engraulis japonica)
Muscle Immersed in Brine
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Abstract

As a basic study to develop low-salted fermented anchovy, rates of salt penetration into anchovy muscle, pat-

terns of protein degradation and changes in water activity and transfer was analyzed after brining

at various

salt (NaCl) concentration. The salt penetration curves followed first order kinetics. The rate constant (k) in-

creased from 0.018 (10% NaCl

solution) to 0.051 (saturated). Water activity was reduced from 0.93 (10%

NaCl solution) to 0.77 (saturated). Protein degradation during brining was somewhat occurred in 10% NaCl

solution but not in satutrated solution. Water content of anchovy muscle were 74%

when 10%,

(wW/w), 65% and 58%

20% and saturated NaCl solution were used, respectively. This result indicated that as NaCl con-
tent of brining solution was increased, the amount of water transfer also occurred.

Weight of anchovy in-

creased at 10% NaCl solution and decreased at 20% and saturated NaCl solution. The loss of anchovy solid
mash during brining was calculated as 30% after 36 hr brining.
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Table 1. Result of chemical analysis of anchovy used
in this study

pH 6.54 Moisture 74.5%

VBN 13.4mg%  Crude protein 16.2%
AN 0.14% Crude fat 5.3%

Crude ash 2.3%

VBN: Volatile basic nitrogen.
AN: Amino-nitrogen (NH,-N)
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Fig. 1. Changes in NaCl concentration of anchovy
muscle during brining. Anchovy muscle was immersed
in brine adjusted to various salt concentration and salt con-
tent was analysed by Mohr method. The brine was 10%
NaCl solution (O—9), 15% (Aa—A), 20% (@—®) and
saturated solution (l—M).
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Fig. 2. Changes in volatile basic nitrogen (VBN) con-
tent of anchovy muscle during brining. Conditions and
symbols are the same in Fig. 1.
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Fig. 3. Changes in water activity of anchovy muscle
during brining. Anchovy muscle was immersed in brine
adjusted to various salt concentration and water activity
was analysed by Thermoconstanter. The brine was 10%
NaCl solution (¢—#), 20% (@—®) and saturated solu-

tion (M—M).
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Fig. 4. SDS-PAGE patterns of solubilized protein from
brined anchovy at 15°C (Time course). A) 10% NaCl
solution, B) saturated NaCl solution, Concontrol. The po-
sition of myosin heavy chain, actin, tropomyosin and myo-
sin light chain are indicated as MHC, A and LCS.
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Fig. 5. Changes in water content of anchovy muscle
during brining. Conditions and symbols are the same in
Fig. 3. A) salted anchovy, B) salt free basis.
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Fig. 6. Changes in weight of anchovy muscle during brin-
ing (salted). Conditions and symbols are the same in Fig. 3.
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Fig. 7. Changes in weight decrease of anchovy muscle
during brining (salt free basis). Anchovy muscle was
immersed in saturated NaCl solution and weight was
measured in salt free condition.
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