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Quality Evaluation and Shelf-life of Dried Squid

Byeong-Jin YOU and Kang-Ho LEE*
Department of Food Science, Kangreung National University,
Kangreung 210-320, Korea

In order to obtain the objective indices which can assess the quality and the shelf-life of
dried squid, nonenzymatic browning, carbonyl value, trimethyl amine (TMA) and trimethyl
amine oxide (TMAOQO) decrease and panel test were determined in dried squid at various water
activity levels.

When the data of nonenzymatic browning fit a zero order equation, r? value were more than
0.92 except aw 0.52 for 0.8241. Through variance analysis for the data of browning extent and
TMAO decrease, the confidence limits of regression equation were 99% and their limit values
of shelf-life were shown 0.4539 O. D./g. solid and 190.322 g/g respectively. In case of TMAO,
r? value was calculated more than 0.95. Linear regression equation for the correlation between
browning data and average panel score was Y=0.6138—0.053X and its r* value was 0.9285. Also
in TMAO decrease, the equation was InY=2.0314+0.08269X and r? value was 0.7854.

The shelf-life, evaluated by nonenzymatic browning, TMAO decrease and panel test, was 110-
170 days at aw 0.45-0.76 except aw 0.15.
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Fig. 1. Extent of nonenzymatic browning in dried
squid stored at 37C and four water activity

levels.

Table 1. Analysis of linear regression for nonenzy-
matic browning developments vs storage
time in dried squid

Reaction Regression

Aw . r?
order equation

015 et Y+=0.1202+0.0074493X>  0.4504
’ 1st InY = —2.2955+0.0057763X 0.3254

045 Zero Y =0.0837 +0.0030280X 0.9481
’ 1st InY= —2.3993+0.0125398X 0.8486

05z 7€ Y=0.1185 +0.0020309X 0.8241
’ 1st InY = —2.3409+0.0104088X 0.7764

065 €T Y=0.1051 +0.0024335X 0.9275
’ 1st InY= —2.3539+0.1138656X 0.8106

o6 €O Y=0.1002 +0.0022661X 0.9341

st InY= —2.3804+0.0110924X 0.8124
a . Absorbance at 420nm(0. D./g)
b . storage time(day)
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Fig. 2. Changes of carbonyl value in dried squid
stored at 37C and four water activity levels.

Table 2. Analysis of linear regression for the vari-
ances carbonyl values vs storage time

Reaction Regression

Aw ) r?
order equation

o5 o Y2=9.5349~ 0.0598X" 04144
) 1st InY =2.5346 — 0.0202X 0.6060
045 70 Y=94038-00583X 0.4012
’ 1st InY =2.1030 —0.0182X 0.7288
o5y Zero Y=10.0620—0.0611X 0.4256
’ 1st InY =2.3525—0.0190X 0.7475
0gs %O Y=9.6736—0.0442X 0.2463
' 1st InY =1.9527 — 0.0054X 0.1875
o7e €O Y=10.3360—0.0629X 0.3913
) 1st InY =2.3670 —0.0202X 0.7534

a . Carbonyl value(meq/kg. lipid)
b : storage time(day)
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Table 3. Analysis of linear regression for the cha-
nges of TMA contents vs storage time in

Table 4. Analysis of linear regression for remaining
TMAO content vs storage time in dried

dried squid squid
Aw Reaction Regres.smn 2 Aw Reaction Regression 2
order equation order equation
015 Zere Y+=104.718 — 0.5204X" 0.4052 015 ero Y=13458.31—25.765X 0.3219
’ st InY=4.574 —0.0101X 0.4336 ' 1st InY=23.8111—0.7008InX 0.9664
045  ZETO Y=100.985—0.3572X 0.2674 045 20 Y =3467.25—26.002X 0.3258
' 1st  InY=45281—0.0044X 0.2310 ' 1st InY=3.8297—0.7274InX 09722
052 Zero Y=87418—-0.2078X 0.0904 05y O Y=3467.27—25.936X 0.3247
' 1st InY =4.2647 —0.0023X 0.0492 ’ 1st InY=3.7997—0.7163InX 0.9570
065 Zero Y=102.173—0.3222X 0.1462 06y Zero Y =3555.91—28.4547X 0.3276
’ 1st InY =4.4881—0.0042X 0.1448 ’ 1st InY=3.8418 —0.7268InX 0.9649
o7 Zero Y=287.718 —0.1483X 0.0600 o075 Zero Y=3500.58—26.2144X 0.3329
’ 1st InY =4.3454 —0.0015X 0.0383 ’ 1st InY=13.8329—0.7092InX 0.9564

a' TMA content(yg/g)
b : storage time(day)
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Fig. 3. Variations of TMA content in dried squid

stored at 39C and four activity levels.
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Fig. 4. Variations of TMAO content in dried squid stored at 37T and four activity levels.
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Fig. 5. Changes of average panel score for samples

held at 37C and four water activity levels.

AA JeEGA Fth

Fig. 59} Table 5T % 7Iztel w& Wt panel
score?] WEE EAET 11 S EAXYY 7
3t 3 AZHAE vEbd Aol Table 5914 et
¢ owle}l o] i panel scoredt A& 717HE 0xpyk
Sog g o FEEA 0159 F$E Asa

Table 5. Linear regression analysis for average panel

score vs storage time in dried squid

Aw Regre§sion 2
equation

015 Y*=8.1295—0.0440X" 0.8786

045 Y=8.9547—-0.0446X 0.9858

0.52 Y=8.9788—0.0385X 0.9803

065 Y=89558—0.0411X 0.9841

0.76  Y=9.0459—0.0364X 0.9697

a . Average panel score
b : storage time(day)
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Table 6. Analysis of variances and interval estimation of regression equation’ s slope and
intercept of each measurements in dried squid

Measurements Aw e Regression Equation Confidence Interval®
(reaction order) ° slope intercept

0.15 410 0.0074493+ 0.0013312 0.1202+ 0.1099
Browning 0.45 97.37 0.0030280+ 0.0012321 0.0837+ 0.0985
developments 0.52 2337 0.0020309+ 0016892 0.1185+ 0.1351
(zero order) 0.65 67.62 0.0024335+ 0.0011840 0.1051+ 0.0947
0.76 4742  0.0022661+ 0.0010465 0.1002+ 0.0837
0.15 15347 —0.7008+ 02271 3.8111+ 0.8201
TMAO remaining 0.45 186.33 —0.7274+ 0.2139 3.8297+ 0.7724
contents 0.52 12868 —0.7163+ 0.2538 3.7997+ 0.9161
(1st order) 0.65 12350 —0.7268+ 0.2626 3.8418+ 0.9480
0.76 11898 —0.7092+ 0.2653 3.8329+ 0.9580
0.15 3030 —0.0440+ 0.0286 8.1295+ 2.1440
Panel test 0.45 30115  —0.0446+ 0.0091 8.9547 + 0.6850
score 0.52 189.80 —0.0385+ 0.0099 8.9788+ 0.7408
(zero order) 0.65 214.86 —0.0411+ 0.0099 8.9558+ 0.7461
0.76 136.37 —0.0364+ 0.0110 9.0459+ 0.8270

a:F(1, 16:0.01) =868 On browning developments and TMAQ remaining contents but

F(1, 465 0.01) =756 On panel test score.

b : t(16, 0.9995) =4.015 On browning developments and TMAQ remaining contents but

t(46, 0.9995) =3.551 On panel test score.
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Table 7. Shelf-life results of dried squid

Days to reach Days to reach Days to reach
Aw 0. D.=04539 TMAO content organoleptic
=190.322yg/g unacceptability

175

0.15 45 153 117
045 122 135 134
0.52 165 133 155
0.65 143 141 145
0.76 156 155 166
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