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Abstract

To understand the influences of NaCl concentration and fermentation temperature on the ripening process of low
salt fermented squids, squid with 5%, 7% and 9% salt were fermented at 10°C and 20°C. The result of the changes
of volatile basic nitrogen and free amino acids during the fermentation of squids are as follows. As a result of the
observations on the changes of physicochemical components during the fermentation process of the low-salted
squids, all the pH, VBN and NH,-N were increased and therefore the fermentation was promoted. Considering the
changes of net components according to the fermentation, ATP (Adenosine triphosphate) and ADP (Adenosine
diphosphate) lost and could not be detected among the nucleotides and their related compounds. Besides, AMP
(Adenosine monophosphate) existed only in the initial stage and inosine, hypoxanthine were the main components
of nucleotides and their related compounds. Nonvolatile organic acids are mainly lactic acid, acetic acid and also
they occupied more than 80%. Seeing the composition of free amino acid, the major amino acids are proline, argi-
nine, methionine, alanine and glutamic acid.
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l' Fermentation at 10, 20 °C

Salted squid

Fig. 1. Flow diagram of preparation of low salt fermented
squid.

Table 1. The compositions of low salted squid samples

before fermented (%)
wfﬁ;’:;‘;ﬁ?‘é) Squid meat(%) Sodium chloride(%)

95 5

10 93 7

o1 9

95 5

20 93 7

91 9
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4y 3Ad g 7] A(volatile basic nitrogen : VBN)
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Table 2. Operating conditions for the analysis of
nucleotides and its related compounds by HPLC

Instrument Waters Associates HPLC System
u-bondapack C18(3.9 mm i.d. X 30 cm)

Columntemp.  37°C

Column

Injection volume 5 p//min
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Table 3. Operating conditions for the analysis of non-
volatile organic acids by GC

Instrument Hewlet packard GC Model 5890

Column Supelcowax 10, 0.33 mmX30 m

Oven temp. 70°Chold, 1 min), 5°C/min., 210°C(hold, 5 min)
Carrier gas Hydrogen, 12 psi

Make-up gas Nitrogen(/min)

Detector Flame Ionization Detector

Mobile phase 1% triethylamine. Phosphoric acid(pH 6.5) Injector temp. ~ 250°C
Flow rate 2.0 mi/min Detector temp.  270°C
Chart speed 0.25cm/min | Injection volume 5 pwi/min
Detector UV detector at 254 nm Flow rate 1.0 m//min
-175- =z Ex] A 16 W Al 2 E(2000)
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Table 4. K-value for the calibration of standard organic
acids

Organic acids K value®
Fumaric acid 0.6543
Maleic acid 0.4542
Oxalic acid 0.3471
Succinic acid 0.3087
Malonic acid 0.3012
Malic acid 0.2984
Citric acid 0.1872
o-ketoglutaric acid 0.1430
Lactic acid 0.0920
Pyroglutamic acid 0.0743

(a) Ratio of peak area of GC chromatogram vs weight of
standard organic acids.

Table 5. Operating conditions for the analysis of amino
acid by HPLC

Instrument

HP 1090 EPLC(Waters Associates Inc.USA)

Aminoqguaat ®2.1X 200 mm(Waters Associates
Inc. USA)

Channels A: 200uM Sodium acetate buffer
containing 0.018% TEA +0.3%
tetra-hydrofuran, pH 7.2

Channels B: 20% 100 mM sodium acetate
buffer, pH 7.2 and 40% aceto-
nitrile + 40% MeOH

Detector HP 1046A UV detector at 254 nm
Columntemp. 37°C

Column

Solvent

Injection volume 5 {i/min
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Table 6. Proximate composition of raw squid (%)

Components Moisture Crude protein~ Crude fat  Crude ash

Rawsquid  79.2 17.3 1.0 1.7
8.00
r —@— Nacl 5%
—— Nacl 7%

7|~ Nacl 9%

550 L I I L 1 I L I
0 2 4 [ 8 10

Ripening Period (Weeks)

Fig. 2. Changes of the pH value of salted squid in the
ripening process at 10°C.
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Fig. 3. Changes of the pH value salted squid in the
ripening process at 20°C.
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Fig. 4. Changes of the titrable acidity of salted squid in
the ripenning process at 10°C.
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Fig. 5. Changes of the titrable acidity of salted squid in
the ripening process at 20°C.

500
r —&— Nacl 5%
wol —— Nacl 7%
—— Nacl 9%

200 L

VBN (mg%)

0 1 L L 1 " L 1 L
0 2 4 8 8 10

Ripening Period (Weeks)

Fig. 6. Changes of the volatile basic nitrogen content of
salted squid in the ripening process at 10°C.
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Fig. 7. Changes of the volatile basic nitrogen content of
salted squid in the ripening process at 20°C.
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Fig. 8. Changes of the amino nitrogen (NH,-N) content of
salted squid in the ripening process at 10°C.
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Fig. 9. Changes of the amino nitrogen (NH,-N) content of
salted squid in the ripening process at 20°C.
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Table 7. Changes in nucleotides and their related
compounds during the fermentation of squid with 5%

NaCl at 10°C (Unit : mg%)
Nucleotides and Ripening period(weeks)
their related
compounds 0 4 8
ATP T T ™
ADP T T T
AMP 040 0.03 T
HxR” 021 029 0.17
Hx” 2.38 3.67 323

a) Trace, b) Inosine, c) Hypoxanthine.

RNAE AR ER 31y ST Aajelo). IaAEA
% ATPS} ADP:= 943 Hal=e] 2AHA] ¢okor]
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IMPE 53457 et
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o] RNA®] ¥ 425 353 23 &7—& d= 2 A
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Table 8. Contents of non-volatile organic acids in salted
squid at 10°C for Sweeks (Unit : mg%)

Organic acids Salted squid with 5% NaCl
Oxalic acid 29.8
Citric acid 72.0
Lactic acid 672.8
Acetic acid 151.2
Pyroglutamic acid 21.6
Total acid 9474

shdeh wwieh of TP Wx)sle) Aulgre] B
QA7 QamATl ke gHlel gl ArE
IMP(5™inosine monophosphate)”} 27097t S48 HX]
Aol Y7o 171055202 Zhaslglon ATP= 79
AAIF%] 3 hypoxanthineo] whef ZHA =il B =
2 479 22 A%E dehds

7. H| &Y /T[4

AF F8 f7)Ake 2 AAEAM AT 99 ARy
B opje} frejetrlicatelvt Au)y AAIRIEAS] A
ob, el IS o FEE A7 Fulo= st
712 QA

Table 8 10°CollA] 219 5%%5 A8 AP A<
g W22 3l 574 AR F71AF g 24

Table 9. Contents of free amino acids in salted squid
products at 10°C for 5 weeks

. . Salted squid with 5% NaCl
Amino acids -
content(mg%) ratio(%)
Asp 252.1 5.89
Glu 3074 7.19
Ser 150.6 3.52
Gly 226.8 5.31
His 259.8 6.08
Arg 481.3 11.26
Thr 74.8 1.75
Ala 361.2 8.45
Pro 891.8 20.87
Tyr 176.4 4.13
Val 139.8 327
Met 4012 940
Cys - -
Ile 122.8 2.87
Leu 2163 5.06
Phe 70.2 1.64
Lys 141.6 331
Total 4274.1 100.00
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