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Effects of Immersion Liquid and High Hydrostatic Pressure on the Physicochemical Quality Characteristics of Scomber
japonicus
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This study investigated the effects of combined treatments of immersion liquid and high hydrostatic pres-
sure (HHP, 100-400 MPa) on the quality of mackerel. In this study, we measured viable cell counts, pH level,
color value, texture properties, and sensory evaluation of mackerel. Viable cell counts of mackerel treated
with combined HHP were decreased by 2 log cycles at 300 MPa and 400 MPa compared to the control. The
pH values of mackerel treated with HHP at 300 MPa and 400 MPa were higher than that of other samples.
Hardness, gumminess, and chewiness decreased when treated with combined HHP and increased with
increase in HHP. Lightness and whiteness of mackerel increased, but redness decreased, with increase in
HHP. In case of sensory evaluation, texture of mackerel treated with HHP at 300 MPa and 400 MPa showed
higher scores than that of other samples. These results suggest that immersion liquid and HHP treatments
can increase microbiological safety and improve textural properties of mackerel.
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(Statistical analytical system V8.2, SAS Institute Inc.,
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Table 1. Viable cell counts of mackerel muscle treated with
high hydrostatic pressure in immersion liquid.

Viable cell counts

(CFU/g)

Untreated 2.75%10°

0 MPa 5.06 x 10*

. 100 MPa 1.92x 10*

_ Treated with 200 MPa 137x 10
immersion liquid

300 MPa 5.52x 103

400 MPa 137%x10°

YImmersion liquid with 0.8% NaCl and 2% sugar.
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47} 22" e Kang S[14]% Bull 5[2]¢) A79= 43

o] A AAH 9 259 A7} pHoll v A=
B ot ZAi}(Table 2), FA 2= 5.88, A H A
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Table 2. pH value of mackerel muscle treated with high hydrostatic pressure in immersion liquid.

Untreated

Treated with immersion liquid”

0 MPa 100 MPa

200 MPa 300 MPa 400 MPa

5.88+0.01? 5.80+0.01¢ 5.91+0.01¢

5.81+0.01¢ 6.15+0.01° 6.50+0.01°

DImmersion liquid with 0.8% NaCl and 2% sugar.

IMeans with different superscripts in the same row (a—d) are significantly different (p < 0.05).
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Table 3. Texture profile analysis of mackerel muscle treated with high hydrostatic pressure in immersion liquid.

Treated with immersion liquid"

Untreated
0 MPa 100 MPa 200 MPa 300 MPa 400 MPa
Hardness 2175.65 £ 26.74°? 311607 £63.86° 1138.11+2.960  1314.81+30.75° 1833.82+2291¢ 2029.93 +39.08°
Fracturability 2.85+0.08° 1.33+0.24° 2.5340.17%0 -0.19+0.07 2.36+0.77%° 3.05+0.03?
Adhesiveness -861+0.312 -12.88+0.14®  -25.75+2.86¢ -13.24+1.12° -33.22+0.47° -18.61+0.01°
Springiness 0.31£0.00° 0.32+0.00° 0.25 % 0.00¢ 0.25 % 0.00¢ 0.28+0.07° 0.24 +0.00°
Cohesiveness 0.20+0.00° 0.25 +0.00° 0.1940.00° 0.1940.00° 0.18 £ 0.00¢ 0.20 £ 0.00°
Gumminess 45927+12.98° 783.02+1421°  238.2+3.15° 209.56 + 8.85° 280.35+47.49° 43891+ 34.66°
Chewiness 159.05 + 3.33° 285.8+1.32° 57.45+0.51° 45.19+0.15f 76.66£0.91° 94.75 + 6.44°
Resilience 0.86 % 0.05° 0.26+0.01° 0.06 £ 0.00° 0.05 +0.00¢ 0.06 £ 0.00° 0.06 £ 0.00°

Dimmersion liquid with 0.8% NaCl and 2% sugar.

JMeans with different superscripts in the same row (a—f) are significantly different (p < 0.05).
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ot of wat 49.71, 60.83, 69.40 ¥ 73.309] 7S UrERY o
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Zelstct. FMEY FL FAT= 1.29, IAY A
gt A FoAE -0.5701% e HA A I At A
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Table 4. Color value of mackerel muscle treated with high hydrostatic pressure in immersion liquid.

Treated with immersion liquid”

Untreated
0 MPa 100 MPa 200 MPa 300 MPa 400 MPa
Lightness 45.81+0.16°? 46.60 +0.32¢ 497140319 60.83 +0.14° 69.40 +0.39° 73.30+0.07°
Redness -0.36+0.35° -0.58+£0.29° -0.68 £ 0.05° 046 +0.28° -0.68 +0.04° -0.90 £0.04°
Yellowness 1.29+0.01° -0.57 £0.04° -0.82+0.32¢ 0.66+0.18° -3.81+0.01¢ -1.61+0.02¢
Whiteness (L-3b)  41.94+0.18f 48.31+0.28° 52.17+0.92¢ 58.85+0.57° 80.83+0.51° 78.13£0.01°

Dimmersion liquid with 0.8% NaCl and 2% sugar.

IMeans with different superscripts in the same row (a—f) are significantly different (p < 0.05).

June 2016 | Vol. 44 | No. 2



154 Park et al.

A §919 Aol7t glglort, 2ne Helol ofa) Ha=

} WasHe A etk BaEe F9 BRTE
1.94, A\ A2 & Helpel 4 4831010 A
Eﬂ B

4 % 2949 ReE A4S 79 100, 200, 300
400 MPa2] =0 wat 52.17, 58.85, 80.83 X 78.139] 7k
& e} 2959 Eo] 284S WA} f
Hoz 2718S At AAHOE 0|9} 2 Ao
2A% Aeo] TE B WAL Aol Mot oofd
Ao 2 ALREY Cruz- Romero S [612 2o 100-800 MPa
o 23+ AYE s W BETt St A =T}
IRk e o i b
o3 wassich ek W) carol(2e) @ oAl ol 28]
NN HEA F71eh, RN 9 A} st At
£ 2gth o83 W3 globin WA EE heme WY
(displacement) = WZ(release)ol 71215t Ao 2 AlRH

oH3).
537t

250 Bkl BAA ol 2B A2 53 54
WAL AR dobns] G5, % 9, A=, HEA 3

ol tisf) AFA BARA S *E‘Al?‘a 2} (Table 5), 41417
o] A FAE FoAME 3.7, AAY AT g Ao
Ae 3.99 A wgen A 9 24-4 A& &
2] Tl A= 100, 200, 300 Z 400 MPag] ¢r2lof wha} z+
7} 3.6, 3.6, 3.7 & 3.59] Y5 ol {2 2Ql Aol & Ut
A kgt AR Bre] A9 2449 o] woby e
e} 3.6, 3.7, 3.6 X 3.69 H4E Wot 923l Zol7t ¢l
Atk G=9 AL AN Aut 55 Y= 3.9, FAY
2 24¢h A2 E kS o 100 9 200 MPa®] oA
4.0 9 429 H2Z dlo} g7} 273 A9k 300 Y
400 MPa®] ¢FejollA] 3.9 9 3.59] Y5 ol A7k st
€ %S AT FYH A Aol & HolA st Hr
A AN At oEg de 3.0, FAY D 2J5+A A
23 BfolAe gelo] Sutetel metk 42 2.4, 2.7, 3.6 B

rr

4.29] %

$E dho} AXForL otHo| =7}

¥4% 3

AE7}

Lol AFS Bgon 100 MPad] g odE A
Ak 3t A TE AErt So)A oz kAt 300 Y
400 MPa®] ol A= FA o A 2vt g A2+ vlast

o oAk =2 A2

< T

g Az ME 3.1,

2 QI8 A7t FR Aoz A
%9 3
Facta

0]

OF
=

=0T H

ugt ey A4

Z A Z2=0}

HAY A=

A2t A2 M 2.4, 2.6,
3.4 4 3,692 100 MPa% ¢HS AFst¥ S o &S Ao]
wol Tz} 300 MPa o]4ke] o)A YA Aeut & A
g7 Beyo] foH o St AxEe] Ake} o
Akt ol 245 A2 B50] & TP W

A4

A5 A gre o] Ha) Baeol

oF A2 4

dHA Aoj[1] & A7 AT

2 Ao E 5] %
stol WA A3 2eel geof He

Yol AR H & 2H20tS
a5 éﬁ«l
EX W32 dolry| Y AFS, pH, A, Mzt 2

BhE AAsT A4S 240 245, 349 Aelg

A2

A]
=

Lﬂm

o

%1% Rl TXM%%E} 257 Zastga ANH L 2445

< W3 AetgS g dEo] gobE4E 2 log cycle 3
= a7k Haste] *@%Ol AAEE Fstgct pH 34
A, 245 Ao d3f g F7tEeE Ty ¢
27t tﬂo}‘]‘ A pH7} 93t F7beke A3 dEtlglth &
Y A ol FEE A, A4 2 AP0l S7t
stglon o2 61"?“501]}"]“5 9 olMe] 2 z}ol7} Q= Ao
Z Uehth M=o e 20k AT A g d e WA
o= gtgo] 27148 Yol M ErL Z7sqrt B
B AR, 23S AP A 4ol goHdaE A=g ©

2o] 7R By teba £ AT 23, 250 Y
of Y % 2HSUL 3 AA o WyEY &
el 34 AAZ TFol9 HE Ast4A L D AN

of EBHY Aoz e

Table 5. Quantitative descriptive analysis of mackerel muscle treated with high hydrostatic pressure in immersion liquid.

Treated with immersion liquid"

Untreated
0 MPa 100 MPa 200 MPa 300 MPa 400 MPa
Fresh aroma 3.70+ 116 3.90+0.74% 3.60+0.84 3.60+0.70° 3.70+0.67° 3.50+0.85°
Fresh taste 3.20+1.03? 3.80+1.14° 3.60+0.84° 3.70 £0.67° 3.60+1.17° 3.60+1.26°
Salinity 3.30+1.06 3.90+0.88° 400 +0.94° 420+1.03 3.90 +0.99 3.50+0.97°
Hardness 3.10+1.20% 3.00 £ 1.25% 2.40+0.70° 2.70+0.825 360+£1.17%°  420+£132°
Springiness 3.30+ 1.06% 3.10+1.20%¢ 2.40+0.97° 2.60+0.70% 3.40 £0.84%° 3.60+0.97°

" Immersion liquid with 0.8% NaCl and 2% sugar.

JMeans with different superscripts in the same row (a—c) are significantly different (p < 0.05).
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