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Effect of Salinity of Fermented Squid Sauce on
Physicochemical Properties and Sensory Test
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Department of Food Science and Biotechnology of Animal Resources, Konkuk University

Abstract

This study was conducted to investigate the acceptability of squid sauce as a seasoning. The squid sauce samples
supplemented with only vitamin C were fermented under anaerobic condition. Experimental analyses measured
amino acid composition, physicochemical properties, and sensory attributes and its relationships using principal com-
ponent analysis. During fermentation (32 d), the total amino acid content of squid sauce samples increased, even
though the contents of each amino acid in the samples were varied. Increased trends of salinity and sugar contents
in squid sauce samples were revealed, while their water contents and pHs decreased (p<0.01). The addition of NaCl
seemed to affect the color of squid sauce samples and commercial low-salt soy sauce within all different salinity
groups (p<0.01). Also, flavor, sweetness, sourness, and overall acceptance were significantly changed among some
salinity groups (p<0.05). The higher the salinity of the samples was, the more similarity there was between samples
and commercial low-salt soy sauce. These results indicated that fermented squid sauce could be applied as a sea-

soning in various purposes through salinity control.
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FE o] FAt(Park et al, 2006; Cho & Kim, 2010a; Jang
et al., 2012; Park et al, 2014; Nam et al., 2015). 3}A|%t
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of AL 3 A71H oA LaE WYttt wE 7
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Jeju special self-governing province development, Jeju,
Korea)d} 275 AE-5FT)
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meter (Sevencompact™ S230 conductivity meter, Mettler

—

toledo international Inc., Schwerzenbach, Switzerland)E ©
2319 th FETEHS AOACH(AOAC, 1990)°) F3fe] =

Akl o, 105°C A7 & ARgste] S35k 2
= FUE T=Al(pocket refractometer, Atogo, tokyo,
Japan)& ©]-8-3}A ). pH= pH meter (Orion3-star, Thermo
scientific, Waltham, MA, USA)S ©]-&3}o] £25}% ). 28
%+ chroma-meter (CR-200, Konica minolta, Osaka, Japan)
Z 439299, Huntere] A 817]= ™ =(Lightness,
CIE-LY), #5929 A=+ &4 =(Redness, CIE-a"), 12|
gkl o] = B = (Yellowness, CIE-b)E AFE3FA AL,
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StH ARESIAAL, 37HA AEES A, B, CE 73
o33kt =& Al(color), F(flavor), 1k (saltiness),
T ok(sweetness), 4l B¥(sourness), <=Uk(bitterness), 72 gt
(savoriness), Z1WF] 7] % % (overall acceptance)S 7}
om, 7} Algol tis AojA Hr7kE &7] f18ke] 10 em
o AE o] &3 AHEHE o8t 7 g |
(0), T5(10)02 B7kete WA o2 A5HALE AT
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olgtetd #4 9 A AE T U2 AF= SPSS
F Al 22 13 (Statistical Package for the Social Science,
Ver. 24.0 IBM., Chicago, IL, USA)S E3&te] A&3l30o
™, one-way ANOVA #2] % Duncan's multiple range
tests o|-&3t] 7zt A|57H] {2 A<l ztolE HFSIAT
A AFAARE B8l @ AHE o8t FAE A
(Principal Component Analysis, PCA)S A}8-3}ed 7z} 4ALe}
0] 7|35t AR 7] IAIE Lotr AR} st A
42 F3 velbd F 719 4 E(Principal Component)
o7 AFAH EAS Qo FAE +4> XLSTAT
2 I (XLSTAT ver. 2016. 02. 28540, Addinsoft, New
York, NY, USA)S ARg-ske] 433t
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Table 1] e LE= 32947 IP=nom dg
A F F olnxake] shaRe Z718lATh Asp, Pro, Gly,
Ala, Val, Ile, Leu, Ammonia (Amm)= 2&7} 3o
we} ko] Fkstl o, 53], Amme] FEFo] 644} o]
SRE F435A S7Fst . Glu, Cys, Tyr, His, Arg=
R %7 oﬂt U}ao] F7hett7E Ak aste AEFS
% oEjFo] o] g% TRl
]‘?ﬂ’\i amino acid, peptide, ammonia 5°] A4
ol Fulet WA Fol E"‘i@ré}ﬂ] b 4 A ATH(Lee
et al., 1999; Lee et al., 2008). 2o A2 F2 HFao}
=2k Pro, Arg, Met, Ala, Glu®]$l o™, Cyse A&
A ool B ALt AR A &S YERJATHON et al.,
2000).
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Table 2. Salinity of squid sauce added with solar salt depending
on different concentrations of solar salt

Solar A Moisture <o
salt Salinity (%) content (%) Brix (%) pH
0%  2.40+0.02"¢ 85.34+0.24* 19.93+0.06®  5.99+0.02°
2%  3.63£0.06" 83.60+£0.50° 21.67+0.06"  5.87+0.01°
4%  4.82+0.02° 81.27+0.95° 23.20+0.00°  5.84+0.01°
6%  6.03£0.02¢ 80.11£0.04* 24.67+0.06° 5.76+0.01
8%  7.05+0.02° 78.46+0.01° 26.00+0.00° 5.71+0.01°
10% 12.47+0.07° 77.23+0.217  27.57£0.06°  5.65£0.01°
12% 14.24+0.05" 75.98+0.19¢ 28.77+0.06"  5.61+0.01¢
CIE-L CIE-a’ CIE-b" AE
0% 27.59+0.38"  8.14+£0.10"°  7.96+0.20°
2% 22.63+020°  4.72£0.23°  2.47+0.09° 8.16+0.37°
4% 2239+0.23"  4.45:£0.38*  229+0.11°  8.54+0.53"
6% 21.87£0.04°  4.08+0.10°  1.85+0.23¢  9.31+0.13°
8% 21.95£0.06°  4.31x0.14%  2.15£0.07*%  8.96+0.17*
10% 22.36+0.06°  4.73+0.08°  2.72+£0.15°  8.15£0.11°
12% 21.83+0.10°  4.28+0.15¢  2.25+£0.33°  8.98+0.23*
" Mean+SD.

*¢ The mean value with different superscripts within a column indicates
significantly different at p<0.05 by Duncan’s multiple range test

Table 1. Changes in amino acids composition of squid sauce during fermentation

0d 2d 3d 4d 6d 9d 11d 15d 17d 20d 23d 26d 28d 32d
Asp 5492 8793 80.84 86.74 115.12 118.65 13276 13939 118.84 12396 12429 126.72 11421 114.89
Thr 50.10 7520 66.72 7086 87.58 77.66 81.99 79.890 6693 64.62 6607 6514 57.04 5501
Ser 3138 4839 4543 4477 4245 36.84 3920 37.02 29.66 0.00 0.00 0.00 0.00 0.00
Glu 55.07 8929 8337 90.18 118.70 5.95 6.26 6.23 5.56 0.00 8.39 8.52 6.29 5.83
Pro 74.64 101.64 8630 7329 9899 10241 5649 12644 111.82 113.12 126.16 12540 11641 118.02
Gly 33.03 53.55 42,69 47772 71.57  96.11 117.04 137.19 119.87 131.05 136.26 140.47 12939 131.53
Ala 6223 9429 7993 87.00 122.70 143.11 164.60 181.92 15743 17126 17743 181.08 167.78 168.90
Cys 1653 29.63 2290 2096 18.90 9.38 7.50 0.00 0.00 0.00 0.00 0.00 4.83 0.00
Val 4998 79.76 66.08 69.02 87.12 8836 101.40 112.04 9732 10530 110.38 111.70 104.18 104.74
Met 35.07 52.78 4347 4438 5281 4998 5453 56.79 4944 5313 5487 5651 5196 51.71
Ile 4378 6533 5587 6481 81.02 8736 98.04 10536 91.15 98.85 102.60 105.14 9572  97.19
Leu 7427 11258  96.52 102.00 126.33 13343 15035 161.64 140.14 151.08 156.97 158.88 146.78 148.15
Tyr 2492 33.63 3149 1874 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Phe 36.73 5443 4423 4247 5294 5393 5953 63.04 5395 5788 60.07 60.61 5588  56.32
His 3641 39.03 3233 51.08 5036 4510 5035 51.10 4425 4476 3569 21.03 1259 12.98
Lys 40.72  56.60 47.44 51.15 6454 6415 6748 64.19 5492 56.77 58.65 58.69 5155 52.18
Amm 7547 101.94 8353 14593 261.99 318.84 374.12 42497 37333 427.65 454.69 465.18 43093 44544
Arg 45.05 59.17 5053  22.81 432 4.10 0.00 0.00 0.00 0.00 4.64 0.00 0.00 0.00

Total

840.31 1,235.15 1,059.66 1,133.93 1,457.43 1,435.36 1,561.64 1,747.22 1,514.59 1,599.42 1,677.17 1,685.08 1,545.56 1,562.88
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AEol FAE= zto]lE HolXWh AL e Aoz g 7lsxrt 747 6.81, 648, 9.012 7 =3kom, A

Table 3. Sensory test results of squid sauce and commercial low-salt soy sauce with various salinity

Sample 1% 2% 3% 4% 5%
cs? 5.36+2.43V 5.73x1.51° 5.78+2.10% 6.81+0.96" 5.67+1.41°
A 3.70+2.540<BC 2.21£1.39%¢ 5.08+1.94" 5.19+1.71® 7.25+1.37%
Color B 2.64+1.83C 2.85+1.11% 481£1.92% 6.48+1.14% 6.36+1,08%
C 6.89+2.00" 6.95+1.77° 7.5242.46™B 9.01£1.25™ 8.63+1.45™B
CS 5.67+2.04° 7304247 6.67£2.39 7.37+2.14° 7.75+1.46
Flavor A 2.35+£2.05%C 3.4942 50°B¢ 5.03+1.44%8 5.82+1.56* 6.05£1.96*
B 3.06+2.10°8 2.97+2.43% 5.20+1.914 5.05+£1.83% 6.77+1.10"
C 5.11+1.76° 6.45£1.61° 6.56£2.36 7.28+1.43 7.1942.00
CS 4.14+2 85¢ 3.26+1.58° 6.15+1.78® 6.78+2.1548 8.50+1.03%
. A 4.64+£2.518 4.54+1.81B 6.5242.57A8 6.72+1.81% 8.14+1.66"
Saltiness c BC AB A A
B 4.18+2.80 4.85+2.61 6.85+2.48 7.45+2.13 8.05+1.22
C 5.39+2.67° 5.07+£2.15" 7.37£2.26" 7.93+1.63 9.120.96"
CS 3204227 1.89+1.52 3.16£1.70 3314221 4.68+2.36
Sweetness A 3.4442.50 4.27+2.46 3.874£2.23 5.92+1.51° 4.93+1.95
B 3.55+2.31 4.85+2.41 4524291 5.14+1.75 5.55+2.44
C 4.48+1.69 5.05+2.64 5.00+42.69 5.8542.53° 5.04+3.19
CS 4.93+2 .85 4.84+3.22 5.67+2.68 5.82+2 87 5504227
Sourness A 2.59+2.03 1.47+1.56 3.28+2.45° 2.69+2.53° 4.18+3.13
B 23142.62 1.56+1.38 2.47£221% 2324227 2.78+2.00
C 2.50+1.64 2.14+1.88 2.8242.23b 2.8243.07° 3.18+2.73
CS 4.10+2.78 2474252 3.62+2.98 2.75+£2.65 3.7242.75
Bitterness A 2.8342.56 1.61£1.66 3.79+2.71 2.6642.50 3.14+£2.82
B 2.86+2.32 2.10+2.18 4294310 2.91£2.90 3.47+2.44
C 2.8742.19 3.07+2.59 4394334 3.8643.33 5.22+3.80
CS 3.17£1.90 420+£2.43 4.69+2.52 4.67+2.87 4.68+2.62
Savoriness A 3.85+1.70 437161 5.64+1.86 5.7342.09 5.60+2.60
B 4.00£2.51 3.87£1.90 4.10+£2.43 5.55£2.16 4.87+2.20
C 434+1.87 4.64+2.56 4.73+3.23 5.70+2.32 5.1543.14
CS 2.61+1.51 3.61+2.18 3.1142.35 3.95+2.33 3.01£2.97
Overall A 4254253 5.5242.21 4.98+2.72 6.81x1.57° 5.00+2.02
acceptance B 3.97+2.80 5.01+1.40 4.07+2.43 5.91+1.17° 5.13+2.40
C 4.52+1.88 6.2742.53 5.08+2.30 5.67+2.48" 5.2542.42

" Abbreviation denotes CS, Squid sauce; A-C, low-salt soy sauces
2 Mean+SD. Means with different superscript capital letters in the same row and small letters in the same column were significantly different between
groups at p<0.05 level by Duncan’s multiple range test.
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Fig. 1. Principal component analysis of sensory test results of squid sauce and commercial low-salt soy sauce. Abbreviation denotes
CS, Squid sauce; A-C, low-salt soy sauces. a: 1%, b: 2%, c: 3%, d: 4%, e: 5%.
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