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Abstract : Squid ink was added to the low salt fermented squid by 4% of concentration
and ripened at 10C for 6 weeks and at 20C for 28 days. The effect of the squid ink on
the non-volatile organic acids of low salt fermented squid were investigated. The results
are as follows; The non-volatile organic acid in the salt fermented squid without addition
of the squid ink was examined and the result showed that lactic and acetic acids were the
major organic acids even if very small amount of citric and oxalic acids were detected. In
the squid ink added to the low salt fermented squid, total quantity of non-volatile organic
acid in the latter part of the ripening was lower than no treatment groups.
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Table 1. The Compositions of Low Salt Squid Samples with Squid Ink Before

Fermented
Fermentation Composition (%)
temperature
() Squid meat Squid ink Sodium chloride
10 9% 0 5
93 0 7
N 0 9
91 4 5
39 4 7
87 4 9
20 95 9 5
93 9 7
9N 9 9
N 4 5
89 4 7
87 4 9
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Table 2. The HPLC Conditions for the
Analysis of Non-volatile Organic
Acids

Instrument @ Waters Alliance 2690 XE

(Waters Associates Inc. USA)
Waters Shodex KC-811
Waters 996 PDA Detector
at 210nm

Column temp.: 60°C

Sample temp. : 15°C

Flow rate 1ml/min

Column
Detector
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Table 3. The Guidelines for Sensory Evaluation of Low Salt Fermented Squid Added with

Squid Ink
Grade Criteria Overall quality
Flavor Taste Texture
1 Very offensive odor Poor Very soft Poor
2 Some odor Unacceptable Soft , Unacceptable
3 Acceptable Acceptable Reasonably firm  Acceptable
4 Good Good Firm Good
5 Pleasant Excellent Elastic firm Excellent
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Table 4. Proximate Composition of Raw Squid (%)

Components Moisture

Crude protein

Crude fat Crude ash

Raw squid 79.2

17.3 1.0 1.7

Table 5. The Influences of Squid Ink on Non-volatile Organic Acid Contents of 5% Salt
Fermented Squid During Fermentation at 10°C for 6 Weeks

(Unit © mg/kg)

Organic acids No treatment(A) 4% quid ink(B) B/A
Oxalic acid 2.0 1.8 0.90
Citric acid 65.1 629 0.97
Lactic acid 3979 363.9 093
Acetic acid 494.4 464.1 0.94
Fumaric acid 143.6 16.3 0.11

Total acid 1103.0 914.0 0.83

Table 6. The Influences of Squid Ink on Non-volatile Organic Acid Contents of 9% Salt
Fermented Squid During Fermentation at 10°C for 6 Weeks

(Unit : mg/kg)

Organic acids No treatment(A) Squid ink 4%(B) B/A
Oxalic acid 13 0.3 ‘ 0.23
Citric acid 114 15.1 1.32
Lactic acid 162.4 61.6 0.38
Acetic acid 179 97 0.54
Fumaric acid 1.2 1.8 1.50
Total acid 194.2 885 0.46
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Table 7. The Influences of Squid Ink on Non-volatile Organic Acid Contents of 5% Salt
Fermented Squid During Fermentation at 20°C for 4 Weeks

(Unit : mg/kg)

Organic acids No treatment(A) Squid ink 4%(B) B/A
Oxalic acid 29 15 052
Citric acid 122.2 421 0.34
Lactic acid 204.0 296.5 1.45
Acetic acid 1748.3 857.8 0.49
Fumaric acid 87 216 2.48
Total acid 2086.1 12195 058

Table 8 The Influences of Squid Ink on Non-volatile Organic Acid Contents of 9% Salt
Fermented Squid During Fermentation at 20°C for 4 Weeks

(Unit : mg/kg)

Organic acids No treatment(A) Squid ink 4%(B) B/A
Oxalic acid 42 0.3 0.07
Citric acid 514 1322 257
Lactic acid 2146 2515 1.17
Acetic acid 849.3 640.3 0.75
Fumaric acid 10.0 04 0.04
Total acid 11295 1024.7 091
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Fig. 1. Sensory evaluation of salt fermented
squid during fermentation at 10°C.
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Fig. 2. Sensory evaluation of salt fermented
squid with 4% squid ink during
fermentation at 10°C.
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Fig. 3. Sensory evaluation of salt fermented
squid during fermentation at 20°C.
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Fig. 4. Sensory evaluation of salt fermented
squid with 4% squid ink during
fermentation at 20°C.
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Table 9. Difference of Sensory Evaluation in Low Salt Fermented Squid During Fermentation

at 10°C for 8 Weeks (N)

NaCl Con.(%6) No treatrners;t(qu;j o t;?:;‘eir:k 4%(9) F ¢ df
5 3.44+0.49 3.11+0.49" 015 143 16
7 3.33+053 2.76+0.43" 219 245 16
9 2.96£0.32 2.50£0.27" 08 321 16

1) Mean(Score) +S.D, (N)

* Significantly different from no treatment group at p<0.05 by Student’s t-test

Table 10. Difference of Sensory Evaluation in Low Salt Fermented Squid During Fermentation

at 20°C for 32 Days (N)

squid ink treatment

NaCl con.(%) t df
No treatment(9) Squid ink 4%(9)

5 2.86+0.76 2.76+0.46" 43 033 16

7 3.31+0.54 2.640.44 073 286 16

9 3471057 251+0.46" 008 392 16

1) Mean(Score) +S.D, (N)

* Significantly different from no treatment group at p<0.05 by Student’s t-test
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