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Abstract

This study investigated the quality properties of pork gels manufactured by the pork treated with high hydrostatic pres-
sure (HHP) that was adopted to replace the function of phosphate in pork sausages. The biceps femoris muscles were
collected from the pork carcasses. Half of the muscles were subjected to HHP at 200 MPa for 3 min (200 MPa pork),
and the rest were used as control (0.1 MPa pork). The pork meat batters were prepared with 200 MPa pork without
phosphate (HHP pork gel), or 0.1 MPa pork and phosphate (control), and cooked until it reached 75T of internal
temperature. The actomyosin content was significantly lower in 200 MPa pork than in 0.1 MPa pork (£X0.05). The sol-
ubility of myofibrillar proteins tended to be higher than 200 MPa to 0.1 MPa pork (0=0.99). The myosin extracted from
200 MPa pork had a higher e—helix and a lower g-sheet and random coil than that of 0.1 MPa pork (£0.05). The purge
loss of HPP pork gel was not different from that of control after 10 and 20 days of storage at 4C. However, HPP pork
gel showed a lower gel strength than the control (00.05). Therefore, we conclude that the water holding ability of pork
sausages manufactured without phosphate can be improved using pork treated with HHP. However, the ways for the
strength of pork sausages including no phosphate to be similar to that manufactured with phosphate should be further
studied.
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N2 goll ARl LS kAL AF H7HE ol thet 4]
2T aHRIE0] AZto] THat Talo] Zrfslo] whet Al A A FEH A4 i Al Hotk AEat skl dAd=E
oAE QA 2 7154 Akt AAE Ao Agsy A °F8 R 7R7IE Jidel 8L Mo et al, 2020).
9ITHJeong et al., 2023). Park 5(2019)2] ATONA AHAEL: QS A2 dAR FREHE W A% 7HE
AZ A A AEO] JFA ZAT} 3 oFARS ZQaleke  A7M pH S0l A8 EaEs SRSt AlEol v A
Ao ByEglon, ol 4] wel P4 AE kg A A &S STAITHKIm et al, 2017). EF it
o]&of gt #¥7to] Z7)511 YrhYong et al., 2020). S50l 2ol wheh A THlEo) ASHE oA & of
A 7lEzo 2 gl AlZow AeS = oug 5 Yok ZE o2y nivls ol B3t FHo A actomyosin
of q-O‘F—]- B 9 AZH7ES o]85te] AzRHrh(Jo et < dlgsl= &7 Ach(Jiménez-Colmenero et al., 2001; Long
al., 2018). A8 7FEE AR o] {EL tokek AR Hr1EE et al., 2011). A 2504 myosinT} actin Ato] 7} Aglo]
O A9 7pFnEo] ulyEstA oA e 9l Tz =7 3 95} FA= actomyosin®] df|E]+= myosini} actin®] S[=E
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S7leto] A% 7R AR Al Rk E AaEs SRR
(Jeong et al., 2023). QA4S TiAISH] Yot te
3P E]Q) 0™ (Cao et al., 2022; Wang et al., 2023),

w8 ol83) At pH 7 H B F4 7)so] tiAl
o

actomyosin 32} 7|5 AT 5= U= AAE E= 7H7IE
Aptto] obge Rzt Aol

Z3%F A= v7lE At 71§ ShHE AE ARRiolA
g o] 8% Jtk(Simonin et al., 2012). ESF 7|& Ao w
2wl 4180] 279 A2 A] o] Fxo] AL ]AS B
5FET, 100-300 MPa 2319+ Ag] A] 418 W actomyosin
o] sejgiol uje} 2l Thde] o 717t st
1 B % ickBajovic et al., 2012). SHAHE =2 oA %
% AP A] EAPshe Thld o] wgt Ao E Q35]H Als
F4o] FAAR] JFS vE 4 on, IEkFog 259
7 A7 = F15h 200 MPa A7t 2 208 HIE
11 tK(Yang et al., 2021a; Zhang et al., 2017).

oebA 2 Ahs 20 A7 =59 7RA A vR=
Q%L Wi 219 AelE £9E ol8T §317 2414
W 4t Al s B71ek] fls SE S

ERIETY

=) 0 X2

E5 244120 5 3749 ) 95 EAA skl ol
S Hbicep femorisye F5te] £ Aol olgstEoM, 7%
2 oz o] 1% HP7et RTE TR F ARE
ZHDWC-160, Duckwoo Machinery, Jangseon, Korea)s}$it.
AT ZAE 289 279 AT 200 MPaZ 3E7HUhde
055-60, thyssenkrupp Industrial Solutions, Dortmund, Germany)
Azstalon, 21t A HdE Wi == 21T

= actomyosin &

=8 2 go 20 mM potassium phosphate buffer(pH 7.0)°]] &
33t 50 mM KCI 10 mLE F7}5F &, #27](T25 basic)E ©]
8510 13,000 rpmOf|A] 1527t F&ottt FEE2S 3,000xg
oA 1087 LARBI1S80R)SIe] A5 AATIATE ]
o] 5L bufferS W T 22 D B2 B4 2
5] 27 wEslgich. A59lS Ale AHEO] thal 20 mM
potassium phosphate buffero]] €3 0.6 M KCI 20 mLE &
Jketol 9ie) 22ia BYsHA T4z BaleelE NS 4
UL 1.0 mm9) mesh strainero]] oJ¥}3 3 20 mM phosphate
buffer 30 mLE H7Fokal, 3027 4ColA Skttt E3E
2 3,000<gofI AT 1027 A2 (1580R)51 A5 A7t

A E0] 20 mM potassium phosphate buffer(pH 7.0)0f &3}5t
50 mM KCIE H7iste] 4 2 A4E2](3,000%g, 104,
1580R) & Z= FA=°] 0.1 M potassium phosphate(pH 7.4)
£ F7Isto] actomyosin FEEE |85t FE=2] WA
TR Bio-Rad assay kit(#5000006, Bio-Rad Labs., Richmond,
CA, USAE o|&3f] &4dla, & A4S bovine serum

albuming o]-8-5f A&t

L= =S Aot =8 1 g2 0.55 M potassium
iodide”} 2315 0.05 M potassium phosphate buffer(pH 7.4) 20
mL3} BPSGLOn], 24 Tl Bl 2HE 9o} £5 2
g 0.03 M potassium phosphate(pH 7.4) 20 mL¥} &3 &
13,000 rpmOf| A 30Z27F FASHATHT2S basic). FAEL 4T
A 24A17F B2t wHE 3(0S-2000, Jeio Tech., Daejeon, Korea)
AAEZ](3,000xg, 10&, 1580R) 31301, A5H-S o] vHNo.
4 filter paper, Whatman, Maidstone, UK) 3}3t}. o1-E9] o
17 FEES. Bio-Rad assay kit(#5000006) o] &3] =4s}1
UG BEe] S 2HL F i Safoln 2%
uld 8o ARt e ALk

=] JHMe CHEZE sodium dodecyl sulfate polyacrylamide
gel electrophoresis(SDS-PAGE) 241

ES02NE A4S THid 222 Lee 5(2020)9] 1Y
< Faslo] WFalglh £ 1 ¢of 25 mL] Y2 w2
mM MgCl,, 0.1 M KCl, | mM EGTA, 10 mM potassium
phosphate, pH 7.0)2 7[5t & 15%7F = ¥ F2FHTHT25
basis). #AE AFS 1027 4CoA] 12,000 rpmO 2 YAE
el Ark(1580R). 225 A20] SUT HHE 20 mLY
H 471 9 531t & AR E5Hd(1580R) ARSI AATIA
om, HHEL 100 mM NaCl 20 mLE o]&sto] A ¥
washingSt & t}x]2} 45 0.1 M potassium phosphate(pH
745 ESA .

Sodium dodecyl sulfate polyacrylamide gel electrophoresis
(SDS-PAGE):= 30% acrylamide, 0.5 M Tris-HCI(pH 6.8), 1.5
M Tris-HCI(pH 8.8), 10% ammonium persulfate = N,N,N’,N’-
tetramethyl-ethylenediamine2 73+ 12.5%2] polyacrylamide
AL o]t MgstoAnt. FH R EiE FE=3) sample
buffer(125 mM Tris-HCI, 20% glycerol, 2% SDS, 2% mercap-
toethanol, 0.02% bromophenol blue)S 1:1(w/w)Z 35t F
95C 9] heating blocko]|A] 7}E35t5ith #7152 Ao 10 pg
(74.7 pg protein)2] A =L} 5 pgl] pre-stained protein ladder
(3454A, Takara Bio, Shiga, Japan)§ 293¢t & running buffer
(0.1% SDS, 25 mM Tris, 192 mM glycine)& ©]-&5}%] pagerRun
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ZFZ](AE-6531 mPAGE, ATTO, Tokyo, Japan)Z 20 mA°]A]
12087 Aggslqct. 2 W whiAES Coomassie brilliant
blue?} 10% acetic acid 8B 0 Z FAISt & AFH5}0J(GS-710,
Bio-Rad Laboratories, Hercules, CA, USA) Image Master 2D
Platinum v5.0(GE Healthcare, formerly Amersham Biosciences,
Seoul, Korea)E &3f 2t Tl WH=o] Fws EAol3ith

£8 myosin 2X} ¥ 3x} X &4

Myosin®] 3 572 915f Fu 5(2020)2] ®HS ©]-8-5to
myosing FESHCE =5 1 go 2 mM MgCLe 1 mM
ethylene glycol tetraacetic acid(EGTA) ¥ 0.1 M KCI-Z -85t
10 mM potassium phosphate(pH 7.0) 10 mL< 37} 9 2%t
BY(T25 basic) 2,000xgoA] 1087 YA E2]5FATH1580R). ©]
& Tris ¥{3(5 mM tris, 1 mM EGTA, 1 mM 1,4-dithiothreitol
(DTT), pH 7.8) 5 mLZ F&EC] 715t & o]d 1787 5
gt 2704 o 9 YAEERE F JHE] 150 mM ethyle-
nediaminetetraacetic acid(EDTA)S -83]3t 150 mM potassium
phosphate(pH 6.5) 15 mLE 7}sto] ThA] 2 2 Y4 E]sk
Atk o]% HAEo| G-S H1(0.4 M NaCl, 5 mM MgCl,, 5
mM NayP,0;, 150 mM Na;PO,, pH 6.0y 15 mL H7}st &
2057 A4EZ(1580R)51] ASNE 1.0 mm mesh strainer
of ofzFstgict. ofziele] 20 mLe] Z5E THsl] 1087
Heeiehn, AAE0] 06 M| KCH BaKet 40 mM potassium
phosphate buffer(pH 6.5)% 7153t E3HE9] thilldl gl=F
2 Bio-Rad assay kit(#5000006)S o]-&5}o] =435}t

Myosing] 27 72 23 913 myosin 22 (b HF
0.5 mg/mL)2] ¥HF oA X(circular dichroism, CD) AHEH
2 CD 3Z7](Chirascan, Applied Photophysics, Surrey, UK)&
o]-&3f| =43t AlEE 1.0 mm optical path length®] 4%
€ 0l:83] 200260 ] A HOHES 1 nmo2 4
Hoto] Bost &, 23} 129 T&H(g-helix, f-sheet, f-turn,
random coil}S CDNN AZEJo]E E3|| AAlSIAT)

Myosin®] 3% 72 3k 2742 946 myosin 232 H¥l
A4 9D ZE free sulthydryl 135 T3S 2731 th Myosin
SN T | mymb)9] W £541E 2] Sioh
o] bromolphenol blue(BPB)?} A3t A2 0]25}%tt. BPB
891 mg/mL) 200 4g AE 1 mLo] AR F TS
2 AlZO= 0.1 M potassium phosphate H{H(pH 7.4) 1
mLo] 200 pg®] BPBE H7Iolo] Al&sIith Ales 1023t
Al Lol AX|FE T 15871 2,000xgo) A LAEE 5Tt YA
e & 329 ASAS 108] AT F 595 nmojl A FB=
S (Varioskan LUX)& XI9§5131t. BPBR} At F of
e} o] Aktsteich

Z3E BPB(ug) =
200 pg x (ART AR S8 - A8S §4%) /
2T AR S

Myosin®] Z free sulthydryl 715 $=F =42 2J5] myosin
ZZE( A 3=F 1 mg/mL) 0.5 mLoj| 8 M urea 2 mL<} 0.5
mL2] 10 mM 35,5’ -dithiobis(2-nitrobenzoic acid) -8ME &7}
T 1587 25Co4 BAEI. EFEY ST plate
reader(Varioskan LUX)E E3f 412 nmojA 4351991, &
free sulthydryl 15 &2 11,400 M' em '] 2 Z4ATE
Bl Ailstrt.

g

CHtE 2 X[ S
WA A EE &91517] Y3l protein carbonyl TS
Estévez(2011)9] ®HE ol-&sto] Z4skoict == 1 gofl 0.6
M NaClZ 8-St 20 mM sodium phosphate(pH 6.5) HT 10

S A715H9] 13,000 rpm O 2 30%7F FATIITHT25 basic).
T3E 02 mLE ZFZF microtube®| &4 B2 & 7+ tubeo]
10% TCAZ 1 mL H7I5F T 620xgolA] YAEZS 587 A
YSFAL(1580R) AF5dS AAsIAtt A EL il hgat
carbonyl TF S8 9I3F AIEE o]&5I3irh

T RS S5 flste] A& 2 M HCIZ 1 mL
7kt & A2ofA 1A17F ¥EEAIF T £kl 10% TCA
1 mL 37} & 620xgoflA] 581 AR SHATH1580R). A
Ha] AAHEo] 6 M guanidine HCIZ €-3]5F 20 mM sodium
phosphate(pH 6.5)5 2 mL F7}sle] IHES &AXl &
Bio-Rad assay kit(#5000006)E o]-&slo] Thiid ek =4
S} tH(Varioskan LUX). Carbonyl $=+2 =%J517] €Jsto]
Z=of 0.2% dinitrophenylhydrazine(DNPH) 1 mL& 713t &
A2 A 1AIZE ZARE F 10% TCAE 1 mL 3715ko] 620xg
oflA 52 AHEZSIATH(1580R). 45 AA & JH=9
ethanol¥} ethyl acetate EgH(1:1, v/v)< 1 mL F7I5E 3 30
22 &9 4 AR & A5ds AASkHs = + |
HHE 519t} o]% HHE 6 M guanidine HCHS 88)15F 20 mM
sodium phosphate(pH 6.5)5 2 mL 375t § &35}’ 370 nm
oA THTE =45 Varioskan LUX). ©]% carbonyl S}
Fol Ak 22,000 M'em '] & FPAFE o]8590H,
%)% protein carbonyl 32 nmol/mgl & UERJ ST

A A 4 flsto] A1F Ak} 221 A8/4E2] malon-
dialdehyde 1S thiobarbituric acid reactive substance(TBARS)
assayS 9l =45} HJung et al., 2016). == 3 gof 7.5%
trichloroacetic acid 9 mL3} 7.2% butylated hydroxytoluene 50
uLE H7Isko] 13,000 rpmOE 30327+ FAFE Z(T25 basic)
3,000xgo 4] 107 HAE=ISHATH1580R). A5 HE oA

o B

[t o
[12\4_',

o
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(No. 1 filter paper, Whatman)E- ©|-8-5f0] oj3}st & ofujo |
mLo] 20 mM thiobarbituric acid(TBAYE 23t 0.01 N
sodium hydroxide 1 mL-2 A7}5}99t}h EFELS 90T oA 308
ZF kS & A2ofA YZbelgich e S8 % 532 nmo]|
A 27319 0 H(Varioskan LUX), 1,1,3,3-tetracthoxypropane<-
0]-&5}o] malondialdehyde ¥& =4S ZHAJ5HAT

K- AKX 2H HE Y 2 2N

2% A2 =59 o8& 5 i oA ks RS
A] Al F IFe] A5 ddEe A g2
(controDZA] 2319k AHA] 2 =42 olF WIS
0.3% H7ole] Al HAEZ AR oH, AF-HHPP)=
QAUAHLS A7F5HA] 4l 200 MPa 219t H2]H =82 o]&

T
4% FITL AZSGT 4% FABY AZE £ EA
H
o

b g FAR 2 A7FES AIYRE AEE o]&sto] 24
2 S3tolo] f5lE AlS HAES ARSI AS 424E
Azof olgd FA= ¥ H7He9] &3 H|&-2 Table 1°] 1
EUigith /318 AR BEEA E5 A ARE Q5 A5
HHES AEIRIFA B7)0) 45 go g ST H X5 ZAH
FATHDWC-160). ZA3E A2+ 80T Q] T2 £Rof|A] AHL
L7} 7507} HES 3087t 7HE § REE ol8ste] Wtst
Aot ¥4 =5 A2 20 $FaolA 20947 AAereoH,
A 5 =5 A9 T I32ZA] 4 3H HEE(DAA
oA 8=H T E A2 paper towel o|-&sto] A|A F
S5kt

fa)

Purge loss (%) =
712 A Alm FA — 714 & Alm FA4()] /
74 A Alg FA(g) x 100

Table 1. Formulation of pork gel

Ingredients Control HPP
Non-treated pork (%) 60 0
HPP-treated pork (%) 0 60

Pork back fat (%) 20 20

Ice (%) 20 20

Total 100 100

NaCl (%) 1.5 1.5

Sodium pyrophosphate (%) 0.3 -
Isolated soy protein (%) 1.0 1.0
L-ascorbic acid (%) 0.02 0.02
Sodium nitrite (%) 0.01 0.01

Control, pork gel manufactured with the pork with phosphate;
HPP, pork gel manufactured with the pork treated by high
hydrostatic pressure at 200 MPa.

A7 E47](Model A-XT2, Stable Micro Systems, Surrey,
UK)S o} £A1419] A 258 BAIith 247 #4710
217 70 mmO]| compression probeE AX|gF & 2x2x1.5 cm&]
212 HRE 2AAE 5% Sl 2 RS 2o

SAH 4

£ AFE 980 3 EAIM AFE HiElel e &
do= HiR[sle, &£ Ate 30T EAH. 74 2
A 9] viAH Stof] mixed model ©]-&5to] B
, 9HE-2 Q1] ¥t mdof :etE| Qi) B4 Ak
2 Hto] EELARE YERRIE = A Et Aol of
3 9004 HBS Tukey®] THEUHUE A1 o3I}
(»<0.05). BAEA-2 SAS ZZ TFH(version 9.3, SAS Institute,
Cary, NC, USA)Z ARE3IAH-

rL
S
>

i
_?Lﬂlﬂl
ENIE~ e R

K

rir
o,

Zoh 9 2%

279 H2| £29| 02N 54

rdo

=8 actomyosin &2 I ZAMQ CHHE S5{E

Actomyosin A 18- W ATP7} 1Z2%0f w2} actini}
myosin®| 7t ARt FEIE, & AofA] 200 MPa®] 2319
A2 A1} =59 actomyosin 3Hgo] 2T} Bl ste] {2
o= Zagto] SRIEQIHHFig. 1, p<0.05). 7|& 15t w2
H A]5of 100-300 MPa2] 211t #|2] A] actomyosin©] 3|2
Ho] B 1=t Simonin et al., 2012; Sun and Holley, 2010).
o= 211 ATYZE AFY G-actin®] EIHA|Q F-actin®] G-actin
0 29| 5ol et LHERY G 2d-R(thin filament)
o] 7t 4 By WE A= AYZEHChen et al,
2018; Ikeuchi et al., 1992). T3t 219} A|2]o]] ThE actomyosin
of sfel 2eMs Dubde] SIEE ST Ao B
%] 3 9JTHChen et al., 2018). SHA|FF 2 A1) Ay} LA
f @Ae] 8ot FTtoke AFE EA o p=0.09), 1+
ol Aol tpefhA] sl

A £5 2UHS BA 2250 SDS-PAGE 23,
272} vlsl0] 200 MPa 21 42| K04 371 el
9)(myosin heavy chain, glycogen phosphorylase, actin) 1= 73
7t o802 52 AoF FRIE|QITKTable 2 and Fig. 2,
p<0.05). Glycogen phosphorylaset= 18- W] ZA|5}= glycogen
2 FHAHCR o|Tl= FJAO|tHWang et al., 2017). 200
MPaof|4] glycogen phosphorylase®] Hi= 73& 9] Z7l= L3
o] 2251 glycogen phosphorylase”} HAJE| o] 94
& Atoof o mE AE ABZEtH(Morton et
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Fig. 1. Actomyosin content (mg/g) and protein solubility (mg/g) of the pork treated by high hydrostatic pressure.
0.1 MPa, pork meat without the treatment of high hydrostatic pressure; 200 MPa, pork meat treated by high
hydrostatic pressure at 200 MPa for 3 min. °Different letters indicate significant differences between means
(£€0.05).

Table 2. The intensity of major protein bands of the extracted myofibrillar proteins in SDS-PAGE

Treatment” MHC C-protein Glycogen phosphorylase Actin
band intensity band intensity band intensity band intensity

0.1 MPa 40,690° 17,146 17,541° 35,793

200 MPa 44,635 25,312 32,448 42,213

SEM? 864.65 2,623.60 915.27 1,252.10

V0.1 MPa, pork meat without the treatment of high hydrostatic pressure; 200 MPa, pork meat treated by high hydrostatic
,, Pressure at 200 MPa for 3 min.
2 Standard error of the least square mean (n=6).

abDjfferent letters indicate significant differences between means (£X0.05).

SDS-PAGE, sodium dodecyl sulfate polyacrylamide gel electrophoresis; MHC, myosin heavy chain.

14 batch 24 batch 3 bateh al., 2018). Myosin heavy chain} actin®] Hl= T F7H=
0.1 MPa 200 MPa 0.1 MPa 200 MPa 0.1 MPa 200 MPa O Bl Q 1 _Q_"— =
R —L g‘ 2] Hd .1 MPa d_mym . eictomyosm 1 afj2]Eof w2} myosin} actin®] & M=t Z7F
=g - A4 L] e ol 2 Aihe A2 Myosin® B4 $71% A1 4]
KDa— _—
S “ % s “ % e —glycogen phosphorylase ?ZE 03/\4 O]‘—‘:- ]:]_HH;(]E ‘Q_-B-HQ ]:‘{_?_:1 myOSin E_]ﬂ'];go q_z

70 KDa—

Mo obgEln, gutHo® A U B9 B & gl A
S FA5= Aoz d#A QUrh(ia et al., 2023). Wb 11

ASIkDasS) R p— ol AElE E3] £29] 7t2& o] A=Yty & 4= Qi)

55 kDa—

35 kDa—

30 kDam b =% myosin?| 2x} & 3Xt X
Z39} Ael= Tl o2 Ag, 4 FR A AY
20k 3 22 u1BG Zoo] YT vl & lov], 2PAG T

o] 72 Wk A% AH 9] 715H EXS B2 4T T A
o W5 EHolT A%S vl 5 YHZhang et al,
Fig. 2. SDS-PAGE of the extracted myofibrillar proteins ~ 2017). & QoA 279 a0 w2 chijd 13 Wal o}
from the pork treated by high hydrostatic pressure. 0.1 Q1S o8] Al FmE A A A BA Lo YIRS Hj2|= of

MPa, pork meat without the treatment of high hydrostatic EA 2glge - N
pressure; 200 MPa, pork meat treated by high hydrostatic A ZAHF PHAQ myosin®] F2Z t}zeo} 1:};
pressure at 200 MPa for 3 min. SDS-PAGE, sodium 2319} A2H =5 myosin2] 22} X WIS 7%t A3,

dodecyl sulfate polyacrylamide gel electrophoresis. a-helix S Z7151a1 B-sheet@} random coil SRS T2
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Table 3. Relative contents (%) of secondary structural components (a—helix, f-sheet, f-turn, and random coil)

of pork myosin

Treatment” a-Helix B-Sheet B-Turn Random cail
0.1 MPa 16.15° 25.94° 17.57 40.34°
200 MPa 18.26° 24.63° 17.59 39.52°

SEM? 0.229 0.143 0.017 0.088

V0.1 MPa, pork meat without the treatment of high hydrostatic pressure; 200 MPa, pork meat treated by high hydrostatic

pressure at 200 MPa for 3 min.
2 Standard error of the least square mean (n=6).

*bDjfferent letters indicate significant differences between means (£X0.05).

o} H|asto] Zagto] LR THTable 3, p<0.05). o= 231
A Al =4 A% SR Qs duEe] se]e} F3o] A
HRASIH-2-S oJu]SHoh(Liu et al., 2021). 7] 4 ASH BY
2 QUsf| g-sheet +F27} 23 FAATES HER= random
coilZ 7iSH=] 37 (Alvarez et al., 2008) ©]% random coilo] 4
H 25 YERE g-helix® Ho|Ho e Axtz JZEct
(He et al., 2018). o] 200 MPa2] oA 21 A& &
U9 O] g-helix T Z719L f-sheet TG TAS
HII3t Yang 5{(2021b)] A9} 5A3t Aato|n, Z2a19F A
27} myosin] 23} T£0] WSS FET 4 9SS ofulakch
7]& Ao T2 myosin®] 22} FEE4= myosin 2] £/
FFE A= AeE AHA Utk Liu 5(2010)0] =
myosin®] ¢-helix T2 71 Z2E 53l A/3E myosinZ 9]
A 9@ By} 747 B9 o] AEtATE =
ST

Myosin®] ¥¥ 25/ 34 27} 200 MPa 231} A2H
=5 myosin| A T£70.1 MPa)2} Hlwsto] FH ApAdo]
Hagho] ZRIE|IT(Table 4, p<0.05). 219} A2 A] Thald
o] 7fsp7t W¥sto] B AgAdo] S5k AR dEA 3l
TH(Yang et al., 2021a). SPATE 7]5}E THiEo] S7kgto] wt
7NekE Szt e Ae-Z B9l S3lo] AshH, old) ®H
of EAste 44 2717t 5|8 WREE 25l 237t UE
Y 4 AtH(Huang et al., 2014). wEkA] E A4 200 MPa
FFo] 21 AR QI8 == myosin®] FHF- -SFof YT
Zog Bz,

QIR qRlof whE whil Ao st TAPA| 33t 25 Bt
= disulfide Zg}o] df|g]Hof w2} free sulthydryl 7159] 34
o] Z7lshH, Zfste A 71 disulfide 23S 53 S &
AJA] free sulfhydryl §FFo] ZFASICHCheng et al., 2022). &
Ao A= myosin®] F free sulthydryl 155 T5F2 0.1 MPa
9 200 MPa AJo] 21221 o]} Lhebx elgkek Table 4,
>0.05). & A4 myosin®] EH 454 WSt ATE 11

31912 o, 23 el ) myosin TL] A} LAy}
AR, S AR g3o] WAl wet 3§ fiee sulfhydryl

Table 4. The contents of bound bromophenol blue
(BPB, wug) and total free sulfhydryl groups (nmol/mg) in
myosin extract of the pork treated by high hydrostatic
pressure

Sulfhydryl group

Treatment” Bound BPB (ug) (nrmol/ma)
0.1 MPa 20.60° 19.18
200 MPa 14.12° 20.44

SEM? 1.758 1.013

0.1 MPa, pork meat without the treatment of high hydrostatic
pressure; 200 MPa, pork meat treated by high hydrostatic
pressure at 200 MPa for 3 min.

2 Standard error of the least square mean.

*bDifferent letters indicate significant differences between
means (£X0.05).

ol Hol7} gl Ao Az,

Y Al carbonylation®] o] O]sf =
£ carbonyl7|= 9 of|icAty}t FoARE 9 7w Agelo]
ol 22 7F AH71H vbEE S AT Estévez, 2011).
wjaba] iy Alslo] WS thilz o] 7)53 # Aoidt 8
oMzt 2% e #8324 ASE FET 4 Aot
(Lee et al., 2021). A& A5} 2R A] AYA =)= aldehyde, ketone,
alcohol, hydrocarbon 52 ¥} ZAjAjo] H 1% QS B oy
o chale] A5 SAISKL ol3E Wil g Aafet
o AUTH(Jung et al., 2016). wbA] THAD} 2] Ai5to] Ay
2 489 715, G B4 BEo] 244 9L vl
£ aRlojtt. & AtollAs 21 Ao wE iy Ast
oF A At} 2 RS k] ) T cabonyl?] T
P} 2|2 AL} 22 AAJEQ] malondialdehyde Tk LER
= TBARS valueE QIS thFig. 3). T2 carbonyl”|2}¢
TBARS value X5 0.1 MPa2} 200 MPa Alo] 8-9]& Z}o|7}
UeRH) 9tthp-005). A1%9] 219 Ao ez 94

L 24§ ) A} EL WE 50 J)2ow thada A
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Fig. 3. Protein carbonyl content (nmol/mg) and TBARS value (mg/kg) of the pork treated by high hydrostatic
pressure. 0.1 MPa, pork meat without the treatment of high hydrostatic pressure; 200 MPa, pork meat treated
by high hydrostatic pressure at 200 MPa for 3 min. TBARS, thiobarbituric acid reactive substance.

o] Alsts £AT & Sl 2o A YHGuyon et al,
2016). SFAIE 23140 ARSE £ A2 dEat At w2t
tt2A Yehg 4= 9lo™, Medina-Meza 5(2014)2] ol
300 MPa o[5}0] Z11Qt Al Atslol] wm|gt P mS
Hustoict wba] 2 Aol o835t 2 A2 271200
MPaollA] 38)e =50 ol ol A Asks E4I5H4] g2
207 AY7iec

Rl AAK2 22 £

J
Ho
EN]

K20l pH U AAX| 7H
249 8712 Az A 74D A 420] pH 7}
= AE0] 71 7 9 2AS AN 70 2o, ¢
280] 243} H712o] oJ9 Wsial). A8 FAZ pH 2%
2y}, QRS 7K 2T control)®] pH= 6425 QAIAS
WA g 20 AFE £9S ol83t AUAHPP)Y pH
6.23HTH fojFoF =2 Zlo] ERIFUTHTable 5, p<0.05).

O

= B dLoj|A] 0]83t sodium pyrophosphate”} 735t F714)
Aol wet At H7HA A #EE9 pH7E S
mjEo|CHLong et al., 2011). §IH HPPO] 7%, QWAIS 7}
SHA] 49171 wiZoll HPP #8229 pH7L Foj& o2 tiz7e}
Hlwsto] W2 A3t e

7t & o 7 Ao AE-E 9l A 3435t
Ae ZHSE 5 Qs 582 S7RF AR AL A
o] $a% 54 F sitolt}. 714 5 TSk AF2 Al
et AdEY, 22740 22 AFe] HF F8o I
u|Zth(Jo et al,, 2022). =5 A9] 719 2| (1 day) 7FES
HPPOA 7.04%2, R 3.49%HT} foldog &Skt
(Table 5, p<0.05). Z4F SAIF ARA A A7k Ale+t
AE0| pHE S7HIA TR id 7 714 whEs
FrEsto] Hapgls S7HA1714L actomyosin S E 3 H&
4 Sl ESi=E S7HA EoiE SEE0] AR 2
Sl Ao g AL FAIITHPark et al., 2017). B AFof|A
HPP 25 8E9] pH7} Hi27E Yo w} B42o]
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Table 5. The pH of meat batter and the purge loss of the pork gel manufactured with the pork treated by high

hydrostatic pressure

Purge loss (%)

Treatment” pH
1 day 10 day 20 day
Control 6.42° 3.49° 2.61 2.24
HPP 6.23° 7.042 2.99 2.64
SEM? 0.007 0.427 0.504 0.458

" Control, pork gel manufactured with the pork with phosphate; HPP, pork gel manufactured with the pork treated by high

hydrostatic pressure at 200 MPa.
2 Standard error of the least square mean (n=6).

abDjfferent letters indicate significant differences between means (£X0.05).
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Fig. 4. The strength of the pork gel manufactured with
the pork treated by high hydrostatic pressured. Control,
pork gel manufactured with the pork with phosphate;
HPP, pork gel manufactured with the pork treated by

high hydrostatic pressure at 200 MPa. **Different letters
indicate significant differences between means (0.05).
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