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Abstract

We investigated the quality characteristics and resulting sensory evaluation of semi-dried silver pomfret treated with high
hydrostatic pressure (HHP) processing and brining for 14 days at 4 and 10C to evaluate the effects of treatment with HHP
processing. HHP treatment and brining could cause compaction of fibers and the space between muscle. The G' values of
all samples were higher than the G" values and the tan & values of the tissue ranged from 0.222 to 0.251 with no further
changes observed during storage. HHP treatment and brining significantly increased the total color difference, and the HHP
and brine-treated group scored significantly higher than the others in terms of sensory evaluation. HHP treatment combined
with brining could have a significant effect on the quality characteristics of the semi-dried products and their storage stability,
and it is suggested from the results that they may have the potential to satisfy the requirements to produce commercially
marketable food grade products.
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Fig. 1. Preparation of semi-dried silver pomfret processed
with HHP treatment.
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Azl o) Rake) Meldt HAE 53] oA whESt 3
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B3 70.58+1.84%, 2318 FEL 4.9240.02%, 2 A9
2L 29.7740.18%, ZTHHA FHES 64.92+0.01%F T
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water, pH 7.2)5 7}3}3L, stomacher2 587F #23} 31 o 7o
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7. S5 HEN BN

a9t AP 2] T4 He g2 Chen 52 WS HFS)

o] ZA39tHChen S 2011). WA, A2 S LS 25x
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electron microscope, JSM-6701F, JEOL Ltd., Japan)& AR5}
of FAGT BEL RS HHES 23 mme] FRUA
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Zap 9 nEt AR HsE7t o8 HHP-0%2F HHP-4%9] & a2

8917 Z}o]& VR A] &gkt Thorarinsdottir 5(2002)<] &

- Fol o 242) 2 Fo] §EIA F AT, Touuhachi
o @55(100 MPa, 20 min, 25C) 0.2 3¢ A2 & 7hE3t 5(2003) NaCl9] 202 2] £ A7 Mt vwst
HEAZ o] A 59| 8 gk u| w3 23 Table 13+ 7 of A2 HA F& o] faste] & diets tEA
-T2 A2 Y= (Raw) 70.58+1.84%R1, 319F o ZH(HHP- BT 22y Park 5(1995)2 9859 & &F W
CON)= 69.0122.13%2, 3% X 2= A2 & el + b= STAY AY Tl dofjubs o7 7HA] vl ¢St

ojzel G mIAA P Ao Uehdth Telt $U 1 of @AEAc] whe Debau, 10% A@5o] JolelE A
o AN BAS PR GAT F AN D AU A 0 2309 Aol Fapsiied erq Sistadct
(HHP-0%, HHP-4%) 4% 922 Raw i HHP-CONSH ulm  Stgich. 2 U@ F2 Aeel A 29 323 HHP-0%
Shel §oo2 7 BAHGCH Bk BY 1o} ZAGH o HHPA%E 19 ATl F AT 2EEA oo o]

St7] Gl T8 ) S8 Aol oh A 7ot ulwst
Table 1. Moisture contents of semi-dried silver pomfret o k7 BEM" Ao= morEn
3T L A— AT e A .

processed with HHP treatment on 0 day

Treatment" Moisture content(%) 2. 3|9A 47| EAVBN)QF E2|HEIORITMA) EHat
Raw 70.58+1.84% AAZZ(100 MPa, 20 min, 25°C) 2.2 1 A} & 7133t
HHP-CON 69.01:2.13" NHAZ o] AIRE 4T} 10T AsHAN 2733 VBN
HHP-0% 76.46+0.60° TMA 3 ¥i3}= Table 2, Table 33} Zth. %a Ut 423
HHP-4% 77.16+0.14° Z(KFDA 2007)o] A= Qukd o2 VBNS] A% 5~10 mg/100
Frvalue 24.36 go]H A48k 0], 15-25 mg/100 go| ¥ HE 0], 30~40 mg/
Pk 0.0002 100 gol 27] -3, 50 mg/100 g o]0l Fuj ofgo=

D Raw: 0.1 MPa fresh, HHP-CON: 100 MPa, HHP-0%: 100 MPa+ BAstAc). $HH, Lol o o) (Bilyiikcan 5 2009; Briones-
D.W., HHP-4%: 100 MPa+brining Lab = 2012)0f A 25 100 ¢ © 2530
? Data with different small letters (a~b) in a column are significantly . )41 25 mg/l00 g ©]Sh= very good, 25~

different at p<0.05 by Duncan’s multiple range test. mg/100 g "= good, 30~35 mg/100 g marketable, 35 mg/

Table 2. VBN contents of semi-dried silver pomfret processed with HHP treatment for 14 days at 4°C and 10C
(Unit: mg/100 g)

Storage(da;
Tempoerature Treatment" ge(day) F-value Pr>F
(0) 0 4 7 14
Raw 5.25+6.70°2) 8.15+14.11%C 48.92+9.86°8 59.93+0.05>* 36.09 <.0001
HHP-CON 5.24+10.47*8 6.1245.97%8 52 47+4.04%4 56.59+23.75%A 1327 0.0006
A HHP-0% 10.49+12.10%C 6.10+7.73%¢ 87.34+7.45*8 112.49+6.76* 1484 <0001
HHP-4% 5.23+10.08*¢ 5.24+10.48*¢ 67.2643.3258 78.59+6.69>" 153.93  <.0001
F-value 027 0.98 27.13 11.24
P>F 0.847 <.0001 <0001 0.0015
Raw 5.25+6.70C 1.7442 474 62.97+4.98*8 146.78+8.07%A 397.13  <.0001
HHP-CON 5.24+10.47*B 57.62:+4.52*¢ 76.77+9.72*8 155.99+4.63%4 25429  <.0001
0 HHP-0% 10.49+12.10%¢ 35.70£1.68°8 69.88+6.04*F 142.50+81.80** 7.02  0.0066
HHP-4% 5.23+10.08*¢ 27.87+0.04%C 70.54+19.16%® 113.04+11.85** 59.75 <0001
F-value 027 196.78 0.92 0.80
P>F 0.843 <.0001 0.4651 0.5189

D Raw: 0.1 MPa fresh, HHP-CON: 100 MPa, HHP-0%: 100 MPa+D.W., HHP-4%: 100 MPa+brining
? Data with different small letters (a~d) in a column are significantly different at p<0.05 by Duncan’s multiple range test.
3 Data with different capital letters (A~C) in a row are significantly different at p<0.05 by Duncan’s multiple range test.
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Table 3. TMA contents of semi-dried silver pomfret processed with HHP treatment for 14 days at 4C and 10TC
(Unit: mg/100 g)

Storage(day)
Tempoerature Treatment” F-value Pr>F
(0 0 4 7 14
Raw 0.00+0.0023 3.49+4.94*8 29.70+10.47°4 40.80+5.34%A 27.86  <.0001
HHP-CON 0.00+5.72%8 0.00+0.00°8 41.98+10.30>* 32.22+7.66>* 3299 <.0001
A HHP-0% 1.74+3 498 0.00+0.00%8 213.12+157.8%4 65.38+14.24%8 639  0.0078
HHP-4% 5.23+10.08*" 0.00+0.00%8 48.91+0.07>4 38.42+.9.464 4898  <.0001
F-value 0.66 1.14 4.80 8.38
P>F 0.5903 0.3833 0.0201 0.0035
Raw 0.00+0.00*8 0.00+0.00%¢ 44.31423.32*B 62.9140.00>* 40.00 <0001
HHP-CON 0.00+5.72%8 28.81+4.39*A 28.80+3.41%4 34.86+0.14%* 61.87  <.0001
0 HHP-0% 1.74+3.49*B 26.1145.95*8 27.08+3.35*8 189.70+138.92**  6.18  0.0066
HHP-4% 5.23+10.08*8 13.93+0.02>B¢ 28.38+5.51*8 54.79+18.06>* 1643 <0001
F-value 0.66 50.79 1.86 4.04
P>F 0.5903 <0001 0.2002 0.0336

) Raw: 0.1 MPa fresh, HHP-CON: 100 MPa, HHP-0%;: 100 MPa+D.W., HHP-4%: 100 MPa+brining
? Data with different small letters (a~c) in a column are significantly different at p<0.05 by Duncan’s multiple range test.
% Data with different small letters (A~C) in a row are significantly different at p<0.05 by Duncan’s multiple range test.

100 g o]k Rujgt Aoz B sty (#C)

B AF oA A= g Raw, HHP-CON, HHP-0%, HHP-4% " .
°] VBN9} TMA 352 5.23+10.08~10.49+12.10 mg/100 g2
2 S AIAe AR 245 Qk(p<0.05).

4T A7de 1y A2] AE2] VBN -2 Raw, HHP-
CON, HHP-4% M| H 2Tl 4 A& 32742 10 mg/100 g o]
32 A=, A 7Y o]2¥ BE A2 VBN
ghgol 7] Fuff A &3l 40~60 mg/100 g& He= AR U
Ebgeh 10Coll A Aet mE A7) VBN g2 A% 0 0
A o]F RE] FrIeAY AF2EE FEste SAT

e L

~B—=HHP -0
HHP-(Pa

o 1111 2 1Y

Total aerolic counti log ciw'g)

ik ¥ i é = 10 12 14

Storage] day)
TMA o5 WSHe VBN HS:3h Fgo|gint. 2o os 11 (10°C)
o A 27 wE vz ol VBN TMA T to ]
HHP-0%7-2} ] i3}e] Raw, HHP-CON, HHP-4%1= §-2] & o . & ey ,

HHP (s
HHP-&*+

2 W Aol Ak 0|7 AT HHP-0%e) £ S8 ¢ g e
2 W o|n, HHP-4%: X x|$0) 3% 420 wpHztg o g s T
2 HHP-0%HETE W2 ghe ZE AoR BaEgrt b
e

3.
,4_ Az (100 MPa, 20 min, 25C) 2% A & 7123 w9
% 9} A28 4TSk 10T ARAUA 23T $2b
= F ZF AZ Fd - HHP-0°
%g}‘— Fig. ZQ})\ ach ]_ﬂ]_ d, Raw, HHP-CON, 0%, Fig. 2. Change of total aerobic counts in semi-dried silver
0 1_
HHP-4%9] St 242 4.560.07 log cfug, 4.39+0.64 log pomfret processed with HHP treatment for 14 days at 4°C
cfu/g, 4.75+0.18 log cfu/g, 4.44+0.53 log cfu/go] ATHp<0.05). and 10C. Raw: 0.1 MPa fresh, HHP-CON: 100 MPa,
Raw, HHP-CON, HHP-0% #]2]5-2] Fw4== You BI(1997)0] HHP-0%: 100 MPa+D.W., HHP-4%: 100 MPa+brining

G 5 1o 1z I+

Storage]day)
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AAEE A o] AbE B34 AR B3k 2.1x10° cfu/g,
T Lee 5(2007)9] AollA vl AZoA AEEHe =
71 @5 F 1010 cfw/g $E02 AEEQ gutgoz
=7t B24E vAE ASo] Aojges AFoR UA
o}, 2 Agdvtols FUst 19 A Y i A=
of W2 {922 Aol YERA] @ tHCrehan 5 2005).

S, 4 49 HlolAY 19k Al AP o
o}, F24 vAET} AEZ S AslistH, 10 MPaoA] &
900 S W] A|FSEAL 2F 50 MPa ool A= AdhE
o2 A3f W7] s AoE HilEo] 9t Wuytack &
2002; Abe F 2007). 22U B Ao A= Yz} vjmste] 1
o At Al F9] FHolA FA Zfols YEREA] ¢
ek AR7ITEo] AAXHA] =4k4E2] VBN k2 5718t
o, o]& t|YE FA)7 YHI BUE /A& Aoz A
S=Tl(Siripatrawan 5 2009), £ Aol A= Fd47F S715t
WA VBNI} TMA gfo] F243] S71she 2E d}lstqch

-~

4, M
A Z7(100 MPa, 20 min, 25C)0.2 11}
HbAZ ol A RS 4T 10T A A5HH A

Table 49} Zc}. Raw 5289 gL 1

e
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rlr
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= H

il —i— FLv
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HHP-{*a
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Table 4. Colour value of semi-dried silver pomfret pro-
cessed with HHP treatment on 0 day

Colour value
L a b AE
Raw 46.82+0.77™  124£0.60°  0.61£0.56" 25.130.75°
HHP-CON 49.03£0.22°  1.53+046" 1.41£0.14° 27.38+0.22°

Treatment”

HHP-0% 46.62+1.33° -0.16£0.49" -3.11£0.41° 25.07+1.36

HHP-4% 4533+038° -0.40£0.13° —2.96+046° 23.78+0.36°
F-value 18.44 23.06 157.21 17.26
Pr>F <.0001 <.0001 <.0001 <.0001

" Raw: 0.1 MPa fresh, HHP-CON: 100 MPa, HHP-0%: 100 MPa+
D.W., HHP-4%: 100 MPa+tbrining

? Data with different small letters (a~c) in a column are significantly
different at p<0.05 by Duncan’s multiple range test.

L L Frol 46.82+0.77, AM=E eI = a Fho] 1.24+0.60,
TS UERJE b ZHE 0.6120.560] 1T} HHP-CON 2]
T+ HHP-0%, HHP-4% 9] L, a, b gt} H]ws}o] A Zho]
RE G910 F =9ft} Chevalier 5(2001)2 =1} A|7to]
27t Fhe AAARE L gt b ghol Z7bsta, 1 &
B2 AAEGT L Fto] B ArATe} e H¥E B
=, ol2dt Haks 2Rt 2 dE o WA

ol

2 .r-.—._-_-.._zz:-__‘_‘_
2 ok S _yStorage
. ()] 4 & I — (dax)
" ==
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Fig. 3. Change of colour value in semi-dried silver pomfret processed with HHP treatment for 14 days at 4C. Raw:
0.1 MPa fresh, HHP-CON: 100 MPa, HHP-0%: 100 MPa+D.W., HHP-4%: 100 MPa+brining
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Table 5. Sensory evaluation of semi-dried silver pomfret processed with HHP treatment for 7 days at 4C and 10T

t Flavour 11
Storage Treatment" Colour Appearance - Texture Overa
(daY) Fresh ﬁSh— Purlﬁed— acceptance
Raw 6.10+1.79? 6.50+1.58%® 4.40+2.41® 430+£2.11° 6.30£1.70° 5.50+1.84°
HHP-CON 5.80+1.48" 6.00+1.63° 3.98+1.91° 4.20+2.04° 5.60+1.65° 5.60+1.35°
0 HHP-0% 7.50+1.08° 7.60+0.84° 6.10+2.08° 5.30+1.89* 4.90+2.51° 5.3042.21°
HHP-4% 7.00+1.63% 6.70+1.49® 5.20+2.10® 4.70+2.06 6.10+1.73° 5.80+1.55°
F-value 2.69 220 2.04 0.61 1.04 0.14
P>F 0.0608 0.1046 0.1261 0.6151 0.3852 0.9363
Raw 6.65+1.33° 6.40+1.35° 5.60+2.07 4.40+1.58° 5.10+1.66" 5.10+1.45°
HHP-CON 6.15+1.63° 6.25+1.14% 5.3242.01° 4.90+1.20° 4.60+1.96" 4.90+0.88"
3 HHP-0% 6.10+1.66 6.00+1.56* 5.40+2.22° 5.80+2.39% 6.20+2.35° 4.10+2.23°
HHP-4% 5.7442.01°* 5.60+2.12° 6.57+1.67* 6.38+1.87 5.10+1.91° 5.60+1.35°
F-value 0.50 0.49 0.83 240 1.16 1.61
Pr>F 0.6866 0.6935 0.4855 0.0838 0.3386 0.2044
Raw 5.40+1.90° 5.5042.01° 5.4042.12° 5.70+1.95° 5.50+1.58° 4.50+]1.84
HHP-CON 5.1042.02% 5.00+2.26" 5.10+2.02° 4.70+1.95 5.00+1.76 4.70+1.95
; HHP-0% 5.8042.04° 5.5042.12° 5.20+1.99° 5.30+2.41° 4.40+2.12° 3.60+1.84°
HHP-4% 44042.17° 4.70+1.83 6.10+2.08° 5.10+1.73° 5.0042.11° 4.20+1.62°
F-value 0.84 0.37 0.48 0.42 0.56 0.70
P>F 0.4799 0.7776 0.6967 0.7370 0.6469 0.5593

" Raw: 0.1 MPa fresh, HHP-CON: 100 MPa, HHP-0%: 100 MPa+D.W., HHP-4%: 100 MPa+brining
? Data with different small letters (a~b) in a column are significantly different at p<0.05 by Duncan’s multiple range test
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