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Abstract

Surimi gels with a low salt concentration tend to be poor gel structure because the

myofibrillar protein is not adequately solubilized. The objective of this study was to investigate the
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combined effect of high-pressure processing (HPP: 0 and 150 MPa) and cystine or MTGase (0.1 and
0.2 %) addition on gelation of low salt (0.5 %) threadfin bream (Nemipterus hexodon) surimi. The
addition of each additive with HPP improved gel strength and water holding capacity. There were
no significant differences between the pressurized samples and the addition of cystine (0.1 and 0.2
%). The pressurized samples with MTGase had a higher whiteness value, and changes in the pattern
of myosin heavy chain were observed when compared with the non-pressurized samples. The
pressurized samples and addition of MTGase remarkably increased gel strength and water holding
capacity. The pressurized samples with MTGase 0.2 % showed the highest values in gel strength
and water holding capacity, which higher 9 times than that of the control. The addition of both
additives with HPP improved gelation of low salt surimi by increasing disulfide and non-disulfide

covalent bonding.
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Table 1 Samples coding the name of different treatments

Codes Pressure (MPa) Additives Concentrations of additives (%)
Con
C1 0.1
Cystine
c2 0 0.2
T1 0.1
MTGase
T2 0.2
Con-150
C1-150 0.1
Cystine
C2-150 150 0.2
T1-150 0.1
MTGase
T2-150 0.2
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Figure 1 Whiteness of non- pressurized and

pressurized surimi gels with different

additives. Different letters on each

bar indicate significant differences

(p <0.05). Samples coding name is

the same as in Table 1.
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Figure 2 Gel strength of non-pressurized and

pressurized surimi gels with different
additives. Different letters on each
bar indicate significant differences
(p < 0.05). Samples coding name is

the same as in Table 1.
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Figure 3 Expressible water of non- pressurized
and pressurized surimi gels with
different additives. Different letters
on each bar indicate significant
differences (p <0.05). Samples coding

name is the same as in Table 1.

3.3 Afavasmagidetnvasan

SUT 3 wansAnfesagmaguidouiued
198 NUINF08197 LA LA ULe 99T vl A
Yovazmsgautosasanaadoiouiiouity
Hreganuauilifarsifuuss wadendnaen
adosfuAAULT IS oA ALTY (gﬂﬁ 2)
dlefiosandvdavesasifvuduiissog i
Tnglsiilwavosnnudugs wuinaaiiudadiu
(C1 wag C2) ﬁﬁﬁaaasmﬁqmﬁm}wamm way
anannTudleifiusesiures@aiuaindesay 0.1
Ju 0.2 Feerainandaiutodiunisadiaiusy
lmszTaMﬁmﬂmiLﬁmaaﬂ%LmﬁumaaMg%’aﬂlaﬁaﬁ
aglululedu [5-7] dewaliadanunduse 39
<v1°ﬂv’fmmmmiaiumia:’uugwaaLﬁ]aLﬁ'u%u
dmsuiieg1aeailiiiu MTGase wuiiA3esay
msqagﬁaﬁ%amaaasﬁqmﬂ Fawasanannonaiia
annsadaiusslaausiilyloiusy ladalng

V89 e (y-glutamyl) lysine isopeptide 7 14 ou

804

Usgauseninausau vinlvaadaiund s
WNTU [14] wazilaRansannisidnnudugaie
BEAYT N LWaTHIuANNRUgdiAfosaznIs

gydninanauileluTeuiisuiudiegeniunu

& ) a ° a o
Junaunananudugamilenililusiuaaiadi
MIAHOAIUT Y ULI88NU Nanana1Ivinld
dunsisersenialuanadliveudiudy Foh

Trsguutnlulusiuiirnuasda [15] uenanninig

AaN8A 2909 UTA win i ne vy i1 e9lananis

!
AeUFAzen shlmAnmadeulsssearialuanath
wazassduiiAuintdulmi (16
3.4 Vuaumydailansanamun

AN37971 2 uansUFunumydailenia
sanun TnsnisanasvosuTuumy daiilensa
Founenaiaannisiiniusgladalild [3] nanis
naaomuIileiegnuauiilifiansfuus
TUruauugs dealvifieg1edusunamydai
lensaviamumanasann 18.08 Wi 16.76 Tua/10°
n3ulusiu Fafnaneudugeinlingdasilonsa
fitlogmeoonumnntu uasiiaduiusyladalg
mnﬁuiusﬁumaumiﬂgaqmaa [3] HarenaIEen
AdaatuAIALLT IR AT LA 1T uiazAn
Yovarnsgndeinvesaationadlusogamuny

\defiasunfeviavesasifuudaiios

N a A

DE1LAYT NUIFEI AR UT AR UN KAz L]

uALaY TUsinavsdailansanmuniesiian
dawSeuifisuiusegrsniuny Geradunaain
A A & Aa a st o Y a a

Farudusaduelausdswinbiiianiswasulias
vapanuseladalwandundula [15] W ama15an
f198199LAYN MTGase WuI1§28819 T1 JUSuna
wydanlansanmunanaintesilieiseuiiiau

o

UG

@

Yeg1emuAY (37 18.08 10y 16.57 lwa/10°

nsuTUsAu) wansliiiuindlegranaaianusela



i 29 Uil 5 Aueneu-naa 2564

15815 Imemansuazinalulad (3am.)

Falnalaianiae LLazLﬁamummﬁuQﬁ (T1-150)
wuhilusinamydadlensafiutudowseuiioy
fusegedildiiuausy (a0 16.57 Wy 17.07
Twa/10° n3ulusiu) uenand linwuaauansing
pslted A NIEdAveIRI0e1 T2 way T2-150
\esnnsiiu MTGase dawalinnisideuday
WUsEIENI 19 UTAUA 18R UTETAIILAUA VDY
slutamyl-lysine [8] Fstheriuamuudusweaa
Fadunydadilensaiiieslwonafnufizeiiwe
panune1vliaunsaiaduiuseladalidainnng

Wnnuselaausi ldlewuseladaluad

Table 2 The total sulfhydryl content of non-
pressurized and pressurized surimi

gels with different additives

Samples codes Total sf)ulfhydryt
(mol/10” g protein)
Con 18.08+1.49°
C1 4.56+0.85°
c2 4.36+0.56
T1 16.57+0.49 €
T2 18.17+0.92°
Con-150 16.76+0.55 >
C1-150 5.04+0.39
C2-150 4.02+0.14"
T1-150 17.07+0.71°
T2-150 18.09+0.43°

Letters of a-f indicate significant differences (p
<0.05). Values are mean+SD, n=3. Samples

coding name is the same as in Table 1.
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Figure 4 The protein pattern of non-pressurized and pressurized surimi gels with different additives;

(A) non-pressurized samples, (B) pressurized samples; Samples coding name are the same

as in Table 1 and Std: standard protein, Con: control, C1: cystine 0.1 %, C2: cystine 0.2 %,

T1: MTGase 0.1 %, and T2: MTGase 0.2 %.

5. nAnssuUsznA [1]
Y899 UAMAIUNIUANENTIUNITTTY
WA T anasTeuUssnuu Uiy Usedd 12

sutszana 2562 lumsatiuayunisiideluadd
Y98 UAUNUT A AT oUALT 0F Ny 058y
Taudiadnw) angIngiaans wazinalulad
Uszddsussana 2561 suduiindennaiavdi
18/2561 Tun1saduauununisdny) way
yovouAm U8V 511 TWaandu $1dn WUszina (3]

ng) Mianueynsziieulednsudnganiliua

6. References

806

Thongruang, J.,2001, Surimi, Chulalongkorn
University Press, Bangkok, 338 p. (in Thai)
European Food Safety Authority, 2005,
EFSA Provides Advice on Adverse Effects
of Sodium, Available Source: https://ww
w.efsa.europa.eu/en/news/efsa-provides-
advice-adverse-effects-sodium, January 1,
2020.

Cando, D., Herranz, B., Borderias, A.J. and
Moreno, H.M., 2015, Effect of high
pressure on reduced sodium chloride

surimi gels, Food Hydrocoll. 51: 176-187.



i 29 Uil 5 Aueneu-naa 2564

15815 Imemansuazinalulad (3am.)

=

Wang, J., Li, Z., Zheng, B., Zhang, Y. and
Guo, Z., 2019, Effect of ultra-high pressure
on the structure and gelling properties of
low salt golden threadfin  bream
(Nemipterus virgatus) myosin, LWT Food
Sci. Technol. 100: 381-390.

Cando, D., Borderias, A.J. and Moreno,
H.M., 2016, Combined effect of amino
acids and microbial transglutaminase on
gelation of low salt surimi content under
high pressure processing, Innov. Food Sci.
Emerg. 36: 10-17.

Cando, D., Moreno, H.M., Borderias, A.J.,
and Skara, T., 2016, Combined effect of
high hydrostatic pressure and lysine or
cystine addition in low- grade surimi
gelation with low salt content, Food
Bioprocess Tech. 9: 1391-1398.

Chen, X, Chen, C.G., Zhou, Y.Z, Li, P.J,
Ma, F., Nishiumi, T. and Suzuki, A., 2014,
Effects of high pressure processing on the
thermal gelling properties of chicken
breast myosin containing k- carrageenan,
Food Hydrocoll. 40: 262-272.

Zhu, Z., Lanier, T.C,, Farkas, B.E. and Li, B.,
2014, Transglutaminase and high pressure
effects on heat-induced gelation of Alaska
pollock (Theragra chalcogramma) surimi,
J. Food Eng. 131: 154-160.

Sutloet, P. and Sompongse, W., 2014, Use

of edible seaweed extracts from Solieria

robusta in fish ball gel, Thai Sci. Technol.

807

J. 22(1): 67-78. (in Thai)

Sutloet, P., Sompongse, W. and Morioka,
K., 2019, Gel-forming ability of Rohu as
affected by egg white powder addition,
Food Sci. Nutr. 10: 985-996.

Sompongse, W., Itoh, Y. and Obatake, A.,
1996, Role of SH in the polymerization of
myosin heavy chain during ice storage of
carp actomyosin, Fish. Sci. 62: 110-113.
Uresti, R.M., Velazquez, G., Vazquez, M.,
JA., 2006,

Ramirez, J.A., and Torres,

Effects of combining microbial trans
glutaminase and high pressure processing
treatments on the mechanical properties
of heat- induced gels prepared from

arrowtooth flounder (Atheresthes
stomias), Food Chem. 94: 202-2009.

Yang, Z., Wang, W., Wang, H. and Ye, Q,
2014, Effects of a highly resistant rice
starch and pre-incubation temperatures
on the physicochemical properties of
surimi gel from grass carp (Ctenopharyn
Odon Idellus), Food Chem. 145: 212-219.
Yongsawatdigul, J., Worratao, A. and Park,
JW., 2002, Effect of endogenous
transglutaminase on threadfin bream
surimi gelation, J. Food Sci. 67: 3258-3263.
Park, JW., 2000, Surimi and Surimi
Seafood, Marcel Dekker, Inc., New York.
Cheftel, J.C. and Culioli, J., 1997, Effects
of high pressure on meat: A review, Meat

Sci. 46: 211-236.



