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A Correlation Analysis between Physicochemical - Mechanical
Characteristics and Sensory Characteristics of Puffer Fish Fillet
under Storage Conditions
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Dept. of Culinary and Food Service Management, Sejong University

Abstract

The purpose of this study is to make a conrelation analysis between mechanical characteristics and sensory
characteristics of puffer fish fillet under storage conditions and to find out those quality characteristics. With
the storage time, VBN increased while color, smell and texture values decreased. As the appearance, the fish
showed excellent quality stored at 4C for 8-12 howurs, at 12C for 4-8 hours and at 20C for 4 hours. When
the L value increased, color preference in sensory results decreased in correlation physicochemical properties,
mechanical properties and sensory properties of puffer fish fillet. However, mechanical properties and sensory
evaluation showed a different aspect. When the higher temperature, redness(a-value) decreased. Regardless of
storage temperature, yellowness (b-value) increased. In the results of the hardness, the value was higher, the
sensory showed the better texture.
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Storage of live puffer fish in a sea water tank

(Storage of puffer fish selected and stabilizing for 24hr)

!

Bloodletting by MSK fatal methods
!

Washing in tap water(5 sec)
!
Making maturing water
l
Putting the samples in maturing water (3%, 20 min, 0-17C)

!

Washing in running tap water(15 sec)
!

Storage of the samples in incubator
(at 4, 12, 207)

|

Storage time for(0-168 hr)

<Fig. 1> Preparation process of puffer fish fillet samples
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<Table 1> Measurement condition for texture analyzer

Classification Conditions
Test speed 200 mm/min
Sample compressed 50%
Trigger 0.005 kgr
Sample height 10.0 mm
Sample width 10.0 mm
Calibrate Probe P/10
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<Table 2> Proximate composition of puffer fish
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Sample Moisture Crude protein Crude fat Crude ash
Puffer fish 79.0 17.3 1.4 1.3
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{Table 3> Changes in color of puffer fish fillet at 4T
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Storage Hunter's color values

time (hr) L a b
0 46.80+0.35° -1.35+0.07™ -3.28+0.06°
4 46.01+£0.23° -0.51£1.12° -4.99+1.41%
8 46.04+£0.05° -0.78+0.36™ -4.85+0.18%
12 46.25+1.08° -1.20+0.40" -4.83+0.23
16 46.36+1.85° -1.3240.29" -4.18+0.28%¢
20 46.53+2.20° -1.37+0.34" -4.0120.43%
24 47.24+0.04° -1.38+0.17" 3.97+0.11%
36 47.26+0.75° -1.45+0.12% -3.54+0.62%
48 47.37+1.80° -1.47+0.13% 3.35+0.14%
60 47.80+1.56° -1.5440.25¢ -3.34+0.53%
72 48.38+0.57° -1.58+0.03° 3.15+1.78"
96 49.0042.65™ -1.61+0.38° 2.94+1.24%
120 49.06+1.23" -1.63+0.24° 2.84+0.13"
144 52.63+1.93% -1.70£0.14° 2.04+1.99™
168 54.85+3.90° -1.7240.16° -0.48+1.50°

F-Value 486 231" 436

1) Values are mean + S.D.
2) ““Means in a column by different superscripts are significantly different at the p<0.05 level by Duncan's multiple range test.
3) p<0.05, "p<0.01, " p<0.001
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{Table 4> Changes in color of puffer fish fillet at 12°C

Storage Hunter's color values

time (hr) L a b
0 46.80+0.35" -1.35£0.07" -3.28+0.06°
4 43.99+0.49* -1.10+0.27° -4.07+0.09"
8 45.72+1.30' -1.10+0.27* -3.22+0.08°F
12 46.21+0.95°% -1.13£0.12® 2.43£0.31%
16 46.21+0.95°% -1.31£0.02" -2.40+1.28%
20 47.932.40° -1.330.22%4 22,1441 39%*
24 48.06+0.14°" -1.3740.08™ -1.89+0.01%
36 48.69+2.02% -1.43+0.43™ -1.66+0.67%
48 50.93+0.57% -1.59£0.217f -1.5940.35%
60 50.95+0.42% -1.7320.11%%f -1.08+0.31™
72 51.03+1.37 -1.8940.16% -1.08+0.31™
9 53.0420.68™ -1.93+0.67%" -0.98+0.27™
120 54.00+1.07" -1.97+0.35 -0.95+0.10™
144 54.84x1.74° 2.04+0.16™ -0.25+0.02°
168 58.30+0.73" -4.20+1.55¢ 1.49+0.69"

F-Value 24.10 575 2412

1) Values are mean + S.D.

2) “"®Means in a column by different superscripts

Hxk

3) "p<0.001

are significantly different at the p<0.05 level by Duncan's multiple range test.
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{Table 5> Changes in color of puffer fish fillet at 20T

Storage Hunter's color values

time (hr) L a b
0 46.80+0.35" -1.35£0.07™ -3.28+0.06°
4 44.79+0.72" -0.97+0.67" -3.76+0.22°
8 46.50+1.13' -1.28+0.14 -3.16£0.41%
12 46.9943.09" -1.29£0.30™ -3.31+0.63%
16 47.7443.23% -1.37+0.10™ 2.71£1.02°%
20 48.09+1.00° -1.38+0.33"™ -1.73+1.21%
24 51.64+3.13% -1.80+0.20™¢ 1.44+0.31¢
36 53.7942.91% -2.08+0.63°* -1.20+0.23°
48 57.5140.64™ -2.4120.80%" 1.0742.53°
60 57.61+1.86™ 2.56+0.03 0.74+0.37°
72 59.37+3.20™ 2.6240.45° 0.8620.64
9 62.1442.29" 2.70£0.27° 1.8941.05
120 63.13£1.99* -2.88+0.19" 2.43+1.35"

F-Value 2134 8.01 2655

1) Values are mean + S.D.

2) “Means in a column by different superscripts are significantly different a the p<0.05 level by Duncan's multiple range test.
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3) ""p<0.001
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<Table 6> Changes in VBN of puffer fish fillet prepared by different storage conditions
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Unit: mg%

Storage Storage temperature

time (hr) 4C 12 20C
0 4.67+0.00" 4.67+0.007 4.67+0.00
4 5.60+0.01°" 5.1320.01 6.53+0.00'
8 5.60+0.00°" 6.07+0.01" 7.4720.01"™
12 6.530.01° 6.07+0.01" 7.93£0.01"
16 7.000.01% 7.93+0.01° 10.27+0.00%
20 7.00+0.02% 10.73+0.01° 11.670.01°
24 7.00+0.01% 11.20+0.00° 12.13+0.00
36 8.87+0.01¢ 11.67+0.01° 14.93+0.01°
48 10.73+0.01° 12.60+0.01¢ 21.47+0.00"
60 12.60+0.00° 16.33+0.01° 28.93+0.00°
72 13.07+0.01° 28.47+0.01° 40.130.00°
96 16.80+0.01° 52.73£0.02° 64.40+0.00°

F value 42537 575.15 171422

1) Values are mean + S.D.

2) *“'Means in a column by different superscripts are significantly different at the p<0.05 level by Duncan's multiple range test.

ok

3) " p<0.001
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<Fig. 2> Changes in hardness of puffer fish fillet prepared by different storage conditions
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3> Changes in cohesiveness of puffer fish fillet prepared by different storage conditions
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<Fig. 4> Changes in springiness of puffer fish fillet prepared by different storage conditions
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<Fig. 5> Changes

in gumminess of puffer fish fillet prepared by different storage conditions
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<Fig. 6> Changes in chewiness of puffer fish fillet prepared by different storage conditions
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{Table 7> Sensory evaluation of puffer fish fillet at 4C

St

. orage Color Smell Tactile sensation

time (hr)
0 5.7041.17% 6.00+1 38" 6.60+0.82%
4 5.60+1.31% 6.10+1.02° 6.60+0.82%
8 5.60+1.31% 6.10+1.02° 6.80+0.62°
12 6.40+0.94° 6.40+0.94 6.70+0.73%
16 6.300.98" 6.300.98" 6.50+0.89™
20 5.70£1.17"™ 6.20+1.01° 6.300.98"
24 5.50+1.28™ 6.10£1.02° 6.20£1.01™
36 5.5040.89" 6.00+1.03" 6.00+1.03™
48 4.90+1.02% 5.001.30° 6.00+1.03™
60 4.60+1.05" 4.70+0.98" 5.80+1.01°
72 4.50+1.10° 4.300.98" 5.10+1.52¢

F-Value 5916 9.110 4969

1) Values are mean + S.D.

2) ““Means in a column by different superscripts are significantly different at the p<0.05 level by Duncan's multiple range test.

ok

3) " p<0.001



AgEA T Bolge] BY1e] $4 215

{Table 8> Sensory evaluation of puffer fish fillet at 12°C

St

. orage Color Smell Tactile sensation

time (hr)
0 5.70+1.17* 6.00+1.38° 6.60+0.82%
4 6.30+0.98" 6.20£1.01° 6.70+£0.73%
8 5.80+£1.20° 6.300.98" 6.8020.62°
12 5.40+1.05"¢ 6.20+1.20° 6.600.82%
16 5.30+1.17™ 6.00+1.03" 6.50+0.89"
20 5.20+1.11™ 5.80+1.01° 6.10+1.02°
24 4.80+0.89* 5.60+1.14° 5.50+1.10°
36 4.80+0.62% 4.4040.94 4.70+0.73
48 4.4040.94° 3.80+1.01° 4.5040.89"
60 3.00£0.92" 2.10+1.02° 3.80+1.01°
72 2.30+0.98° 1.10+0.45" 2.80+0.89"

F-Value 28.804" 61.125" 48.808

1) Values are mean + S.D.

2) “*Means in a column by different superscripts are significantly different at the p<0.05 level by Duncan's multiple range test

"p<0.01, " p<0.001

3) "p<0.05,
=-0.837), VBNZ} WAl gk H7K4T r=0.908,
12°C r=0.857, 20C r=-0.837), VBNZ} Z7}o]| T3k
H7H4T 1=-0.912, 12°C r=-0.972, 20°C r=-0.956)
BT 2o ABRAAE Ztom FoFl Ao
= YERfAT

VBN 2]3&9] il =5 el A 224
o7} x1i ol wet 2y 7] A kol
<7k H=Hl VBNe| 7kl uet o} 37}
A= 31 T1of] we} o] fo] FafjstA k. Azt

o] 7}t wrel VBNe| F7fetslor o= K-
w7} g0} Mo g Frrt 7hAastAl Hn,
o] 7} S7FetA o] WAl i Brt=rt 2t
Axatal, 2ol whet Sgtel gk Hr ek 1A
A o ZIAA R 4‘*3 71 4e] S
Hrlsle AT Algre] o7 = 3o v
#zo] thEr] wEo| 29 AHAA I} Uehd
Ao}t ATH Tk

{Table 9> Sensory evaluation of puffer fish fillet at 20°C

St
" ora(ie;) Color Smell Tactile sensation
me

0 5.70£1.17% 6.00+£1.38" 6.60+0.82°

4 6.30+0.98" 6.30+0.98" 6.80+0.62°

8 5.60+0.94 6.10+1.02% 6.70+0.73"

12 5.30+0.73% 5.90+1.02% 6.60+0.82°

16 5.20+0.89™ 5.50+1.10° 6.40+1.14°

20 4.8040.89° 5.50+1.10° 6.20+1.01°

24 4.8040.89° 5.40+1.23" 4.700.98"

36 4.70+0.98° 3.10£1.37° 4.5040.89°

48 3.80+1.01° 3.00+1.30° 3.6040.94°

60 2.10+1.02° 1.10+0.45° 2.60+1.23¢

72 1.10£0.45" 1.000.00° 1.4020.82°
F-Value 50.722"" 71013 83.226

1) Values are mean + S.D.

2) “Means in a column by different superscripts are significantly different at the p<0.05 level by Duncan's multiple range test

" p<0.001,

3) "p<0.05, "p<0.01,
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<Table 10> Conelation coefficients between physiochemical characteristics of quality and sensory preference
of puffer fish fillet by different storage temperature

VBN Color Smell Tactile sensation
VBN 1.000
4C Color -0.810" 1.000
Smell -0.908" 0.931" 1.000
Tactile sensation 0912 0.825" 0.867" 1.000
VBN Color Smell Tactile sensation
VBN 1.000
12°C Color 0.775" 1.000
Smell -0.857" 0.931" 1.000
Tactile sensation -0972" 0.825" 0.867" 1.000
VBN Color Smell Tactile sensation
VBN 1.000
20C Color -0.837" 1.000
Smell -0.938" 09317 1.000
Tactile sensation -0.956" 0.825" 0.867" 1.000

Means significant at Hp<().01

AgzE deld BolKo] 7Ad 5499 #
52 EAo] AHAA S <Table 11-13>0] YERY

Heel Ao et H7K4T r=-0.842, 12°C
r=-0.893, 20C r=-0.910)= A& 4T, 12T, 20°Cell
A o] FARAAE YERY BF o4 Ato]
£ e

W7t S7Fg] whel Ao ek b A
A ==, Z1AAR1 543 #54 ot 9

ol the e Ve,

Aol Aol thak H7K12T r=0.952, 20T
r=0.908)°l] $1o] 4TellA] o)A ztol& ERHA|
3kom, 12T 20Tl e B 4ol JadA
= YehliH {93 2ol S vElSIth

4ToA Auio] Yehr] 2 2o & Ho}
Aol Ao gigh G rtel] 9lo] B &EofA
o] AAE= Aol gt Frtel] o] A YIS
n2)7] = o AAETh 227t S
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=
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<Table 11> Conrelation coefficients between mechanical characteristics and sensory preference of puffer fish

fillet by different storage time at 4C

Color  Color Color Hardnes Cohesiv Springi Gummi Chewi Tactile
L a b S eness ness ness ness COlOI‘ Smell SCIlSﬁtiOI'l
Color L 1.000
Color a -0.779"  1.000
Color b 08597 -0.8517  1.000
Hardness -0.607 0261 -0.625" 1.000
Cohesiveness 0213 -0482 0221 0408 1.000
Springiness -0.444  0.083 -0.027  0.286 -0.173  1.000
Gumminess 0412  -0460 0321 0239 0.802" -0324 1.000
Chewiness 0.028 -0247 -0.069 0.687 0563 0.041 0.681 1.000
Color 0.8427 0418  -0.697° 0.7847 0.074 0496 -0.200 0.178  1.000
Smell 08627 0499 -0.686 0.820° 0.130 0591 -0.074 0280 0.9317 1.000
Tactile sensation -9.46 0670 -0.742" 0551 -0214 0520 -0343 -0.023 0.825" 0.867  1.000

Means significant at p<0.05 and ~p<0.01
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<Table 12> Conrelation coefficients between mechanical characteristics and sensory preference of puffer fish
fillet by different storage time at 12°C

Color  Color  Color Hard ness Cohesive Springi Gummi  Chewi Color  Smell Tactllle
L a b ness ness ness ness sensation
Color L 1.000

Color a 209317 1.000
Color b 0922 -0.844"  1.000
Hardness -0.600 0.694" -0.431  1.000
Cohesiveness 0334  -0202 0.607° 0331  1.000
Springiness ~ -0.478 0414 -0.582 0393  -0412  1.000
Gumminess  -0.110 0302  0.128  0.650° 0.629° -0.143  1.000
Chewiness 0273 -0.080 0.458 0467 0.800" -0.266 0.798"  1.000
Color -0.8937 09527 -0.8907 0643 -0300 0573 0220 -0.140  1.000
Smell 08757 09557 -0.804" 0.7977 -0.126 0577 0359 -0.005 0965  1.000
Tactile sensation -0.914 0952 -0.866 0.731° -0267 0591 0289 -0.141 0953~ 0976~ 1.000
Means significant at *p<0.05 and Mp<0.01

gAazel Mo gk HrH4T 1=0.697, 12C o1, 129 20Col|A &e] AaAAAE pehfio]
=-0.890, 20T r=-0.889)= A4 4T, 12T, 20TlX 2 olS EHJt} Axs o] 89 deisto
== Uehle 71413 5449 shtEA st

B o] JUPAZ A AolS Uil

Aemd 4Bgle] FAEIt Z7b) Wt ¥ 245 E0 Wk 7 U@ Bt
Ao Tt Bk gas Hed, olfol B & RS & F ek
gl W} o go] o] el Wk A Hs  ARE vl 4ES Ui 744 54
How NG & A e, A4 FH0) 9 wenture 54 F shhea wRiie] 37} 255
A= FAE] e g oA Bk £ it F4e] Frhs Anph vehdeh
Aol ke A & ek sl n} Z7dol g H7H0C r=0.657)014

73wk Satol Wt WI7K12T r=0.731, 20T = 4T} 12Tl Fodo] Yephx] edgkont
=0.954)°141 4T F 4 2pol5 YERAA] &3t 20TollA ol ZaaAIE vehdo] fo42 A

«

{Table 13> Conelation coefficients between mechanical characteristics and sensory preference of puffer fish
fillet by different storage time at 20C

Color Color Color Hardnes Cohesive Springi Gummi Chewi Tactile
Color  Smell K
L a b s ness ness ness ness sensation
Color L 1.000
Color a -0.996"  1.000
Color b 09767 -0.966"  1.000
Hardness 209577 0.948™ -0.951" 1.000

Cohesiveness 0.427 -0.399 0.523  -0.474 1.000
Springiness ~ -0.688°  0.660° -0.720" 0.674" -0.838"  1.000
Gumminess  -0.756" 0772”7 -0.749" 0.809" -0.146 0.191  1.000

Chewiness 0330 0343 -0279 0335 0487 -0323 0529 1.000
Color 09107 0908 -0.889" 0.864 -0360 0.649° 0.682° 0366 1.000
Smell 09557 09597 -09157 0928 -0333 06437 0.716° 0381 0939”7 1.000

Tactile sensation -0.976" 0.969” -0.938" 0.954” -0384 0.657 0.760" 0412 0.953" 0959  1.000
Means significant at p<0.05 and ~p<0.01
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