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Abstract

Maximum autolytic activity of Indian anchovy (Stolephoru

increased NaCl concentration. Remaining autolytic activity a
the highest activity at 60 �C, using either casein or acid-denatur
was found at 8.5 for casein and 9.5 for dHb. Activity of crude

0.1 M. Crude extract was stable for up to 8 h at 4, 30, and 60 �C. Cru
including Boc-Asp(oBzl)-Pro-Arg-MCA, Boc-Val-Leu-Lys-MCA, a
leupeptin, phenylmethanesulfonyl fluoride (PMSF), and N-tosyl-L-l
teinase, indicating trypsin-like characteristics. Molecular weight of p
estimated to be 63, 53, 46, 40, 35, and 31 kDa, using electrophoresi
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1. Introduction

Fish sauce is a clear amber liquid containing free ami-
no acids and oligopeptides with distinct aroma and fla-
vour. Indian anchovy (Stolephorus indicus) is widely
used as a raw material for fish sauce manufacturing in
Southeast Asia. Fish is typically mixed with 20–30% so-
lar salt and left in a concrete tank at ambient tempera-
ture for 8-12 months (Saisithi, 1994). The major
limitation of fish sauce production is the long fermenta-
tion time. Fish endogenous proteinases and microbial
proteinases could play an important role in protein
hydrolysis during fish sauce fermentation. Understand-
ing biochemical characteristics of endogenous protein-
ases would lead to a means for fish sauce acceleration.

0308-8146/$ - see front matter � 2005 Elsevier Ltd. All rights reserved.

doi:10.1016/j.foodchem.2005.06.032

* Corresponding author. Tel.: +66 44 22 4359; fax: +66 44 22 4150.
E-mail address: jirawat@sut.ac.th (J. Yongsawatdigul).
anchovy (Stolephorus indicus)

ulthai b, Jirawat Yongsawatdigul a,*

ree University of Technology, Nakhon Ratchasima 30000, Thailand

, Kasetsart University, Bangkok 10900, Thailand

rm 8 June 2005; accepted 8 June 2005

dicus) was found at 60 �C. Autolytic activity decreased with
NaCl (w/w) was 52%. Crude proteinase extracts exhibited

emoglobin (dHb) as a substrate. Optimal pH of crude extracts
ct decreased >50% when NaCl concentration was greater than
de proteinase hydrolyzed several synthetic substrates of trypsin,
nd Boc-Gln-Ala-Arg-MCA. Soybean trypsin inhibitor (SBTI),
ysine chloromethyl ketone (TLCK) inhibited activities of pro-

roteinases exhibiting caseinolytic activity at 4.0 M NaCl were
s activity staining.

nous proteinase; Trypsin-like proteinase

Anchovy (Engraulis encrasicholus), a raw material
used for salted fish in Europe, is susceptible to proteo-
lytic degradation by digestive enzymes from pyloric
caeca and intestine (Martinez & Gildberg, 1988). Two
trypsin-like enzymes purified from pyloric caeca and
intestine had pH optimum at 8-9.5 (Martinez, Olsen,
& Serra, 1988). Major proteinases in pyloric caeca and
intestine were trypsin, chymotrypsin, elastase and ami-
nopeptidase (Martinez & Serra, 1989). Furthermore,
alkaline proteinase was predominant in fish muscle
and brine during the ripening of salted anchovy
(E. encrasicholus) (Hernandez-Herrero, Roig-Sagues,
Lopez-Sabater, Rodriguoz-Jerez, & Mora-Ventura,
1999). According to Heu, Pyeun, Kim, and Godber
(1991), proteolytic activity in intestine of anchovy
(E. japonica) resulted from alkaline proteinases. These
enzymes were later purified and identified as trypsin
and chymotrypsin, exhibiting an optimal pH between
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