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Figure 3 Weight gain of black tiger prawn soaked in various phosphate solutions with
the concentration of 2.5 and 5.0 % ; C-S-W : Control (water soaking), TSPP:
Tetrasodium pyrophosphate, STPP: Sodium tripolyphosphate, MKP:
Monopotassium phosphate, SHMP: Sodium hexametaphosphate, SAPP:

Sodium acid pyrophosphate



41

120

A
100 |
£ g | P
o
Q2
> 60,
(@)
=
S 40
@)
20 -
0
CN-S  CSW  TSPP STPP MKP SHME SAPP
d2.50% M 5.00%
30 — B
25
g 20 —
2
o 15 -
o
g 10 -
(@]
57
07
C-N-S C-S-wW TSPP STPP M K P SHME SAPP

02 50% MWs.00%

amil 4 wardamendamslianuden (a) Lgazﬂymﬁﬂﬁqmgﬁﬂmﬂwﬁqmﬂﬁ’

anudou (B) vestumnadmiuslumsarmelommariianieg fiszdy

anuduiudosay 2.5 uaziovaz 5 lag C-N-S = Glgﬂﬂmﬂu(“lail,mhfw)

C-S-W = %4ARILUAY (i) TSPP = aasy TmFenIn Tsrleanln STPP =

Twdonlasnedrlomva MKP = TuTulwumnaiFewloma SHMP =
Taaeuanyziwavoaia SAPP = Tmdouoda InTsvloaia

Figure 4 Cooking yield (A) and cooking loss (B) of black tiger prawn soaked in

various phosphate solutions with the concentration of 2.5 and 5.0 % ; C-N-S:

Control (No water soaking) C-S-W: Control (water soaking), TSPP:

Tetrasodium pyrophosphate, STPP: Sodium tripolyphosphate, MKP:

Monopotassium phosphate, SHMP: Sodium hexametaphosphate, SAPP:

Sodium acid pyrophosphate
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Figure 5 Phosphate content (A) and NaCl content (B) in black tiger prawn soaked in
various phosphate solutions with the concentration of 2.5 and 5.0 %; C-N-S:
Control (No water soaking) C-S-W : Control (water soaking), TSPP:
Tetrasodium pyrophosphate, STPP: Sodium tripolyphosphate, MKP:
Monopotassium phosphate, SHMP: Sodium hexametaphosphate, SAPP:

Sodium acid pyrophosphate
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Figure 6 Protein pattern of black tiger prawn soaked in various phosphate solution with

the concentration of 2.5 % ; C-N-S: (No water soaking), C-S-W : Control
(water soaking), TSPP: Tetrasodium pyrophosphate, STPP: Sodium
tripolyphosphate, MKP: Monopotassium phosphate, SHMP: Sodium
hexametaphosphate, SAPP: Sodium acid pyrophosphate W = Wide-

molecular-weight marker : Contain 20 pg protein
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Figure 7 Protein pattern of phosphate soaking solutions with the concentration of 2.5

% (A) and 5 % (B) ; C-N-S: Control (No water soaking), C-S-W : Control

(water soaking), TSPP: Tetrasodium pyrophosphate, STPP: Sodium

tripolyphosphate, MKP: Monopotassium phosphate, SHMP: Sodiumhexameta

phosphate, SAPP: Sodium acid pyrophosphate: Contained 20 pg protein
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Figure 8 Weight gain of black tiger prawn soaked in TSPP solution with different

concentrations in absence or presence of NaCl at different levels ; TSPP:

Tetrasodium pyrophosphate
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Figure 9 Cooking yield (A) and cooking loss (B) of black tiger prawn soaked in TSPP

solution with different concentrations in absence or presence of NaCl at

different levels ; TSPP: Tetrasodium pyrophosphate
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Figure 12 Weight gain of black tiger prawn soaked in 2.5 % TSPP and 2.5 % NaCl in
presence of MgCl, or CaCl, at different concentrations ; C-S-W: Control

(water soaking)



57

A
105
= S o T = T == T o B = = Q=
100
g
= %A
2
2
2 @A
g
&)
%,
9
CNS GCSW 0 1 5 10 1 5 10
MgCl, (mM) CaCl, (mM)
16
B
14

Cooking loss (%)
B
L

MgCl, (mM) CaCl, (mM)

~ a o Y 9 oy o A = (Y Y
MW 13 HAHAANIEHAIMT IHANNTOU (A) taziminNgdenIenaIns v
ANNsou  (B)  vesnenadikiumsusaisazatomase lnaon nls
4 1 [
Woawladududosar 2.5 wazlmpsunas lsawududosas 2.5 2w
A A s A = P o Y o

uuntiFeunae lsansounadounan lsaNseAUA NI NIUAI Tag

2 A

C-N-S = ganauny (liugiin) c-S-w = ganruau (uai)
Figure 13 Cooking yield (A) and cooking loss (B) of black tiger prawn soaked in 2.5
% TSPP and 2.5 % NaCl in presence of MgCl, or CaCl, at different

concentrations; C-N-S: Control (No water soaking), C-S-W: Control (Water

soaking)



58

~ a =~ A A A Y ) 1 'év v 1 1
TN 4 ﬂiﬂ?ﬂlllﬂm“ﬁﬂﬂﬂﬁﬂlmﬂ‘L!LG]fflllGlHQ\‘iQﬁ'lﬂWﬂ’é)“L!ﬂ'li!!"lf“lﬂ NOIWNTUDTLLY

2} [N [} 1 Y] = 4 v 1
U1 ‘Hﬁ\i?ﬂl!ﬂ"lﬁLL%ﬁWiﬁ%ﬁTﬂV\l@ﬁLWﬁiluﬂﬂicﬁlﬂﬂﬂ\lﬂa@”liﬂ HAaZHaNHIU
1 1 @ = 4 ~ 4
ﬂ"lﬁl,l,GI)'ﬁTia$ﬂ']EJ‘V‘IE]ﬁW\|¢]§'JiJﬂ‘UT“Mﬂlelﬂﬂﬂlliﬂ Llﬁgllﬂﬁl‘ﬂiﬂ%ﬂﬂﬂlliﬂ

A A A P o Yy 9
‘Vi'i'E']LLZJﬂ‘lJL"lffJiJﬂa@uliﬂﬂﬁ$ﬂﬂﬂ3'ml°llll"llu@nﬁg]

Table 4 Calcium and Magnesium contents in black tiger prawn, black tiger prawn
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CaCl, or MgCl, at different concentrations
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Figure 14 Phosphate content (A) and NaCl content (B) in black tiger prawn soaked in
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Figure 16 Weight gain of black tiger prawn soaked in 2.5 % TSPP and 2.5 % NacCl for

different times; C-S-W: Control (Water soaking)
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Figure 17 Cooking yield (A) and cooking loss (B) of black tiger prawn soaked in 2.5
% TSPP and 2.5 % NaCl for different times; C-N-S: Control (No water

soaking), C-S-W: Control (Water soaking)
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Figure 18 Phosphate content (A) and NaCl content (B) in black tiger prawn soaked in

2.5 % TSPP and 2.5 % NaCl for different times; C-N-S: Control (No water

soaking), C-S-W: Control (Water soaking)
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Figure 19 Protein pattern of soaking solution (2.5 % TSPP+2.5 % NaCl) used for

soaking black tiger prawn for different times; C-S-W: Control (Water

soaking) : Contain 20 pg protein
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Figure 20 Weight gain of black tiger prawn soaked in 2.5 % TSPP and 2.5 % NaCl in
presence of various non-phosphate compounds at different concentrations;

C-S-W: Control (Water soaking)
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Figure 21 Cooking yield (A) and cooking loss (B) of black tiger prawn soaked in 2.5
% TSPP and 2.5 % NaCl in presence of various non-phosphate compounds at
different concentrations ; C-N-S: Control (No water soaking), C-S-W:

Control (Water soaking)
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Figure 22 Phosphate content (A) and NaCl content (B) in black tiger prawn soaked in
2.5 % TSPP and 2.5 % NaCl in presence of various non-phosphate
compounds at different concentrations ; C-N-S: Control (No water soaking),

C-S-W: Control (Water soaking)



71

- actin

CSW 0 3 5 05 1 0.5 1

Brisol (%) Modified k-carageenan (%)
cassava

starch (%)

and 23 guuuTsAuvesasazmenase Tmden In Tsommadudusooas 2.5
2 Y Y Y Hq oY 1y o 1 o
vozlmReunae lsaduduiosar 2.5 Aldurdinadr  sawduas
Uszaeun lilgweamaviiauanaadunssauanududun1ee Tag
A

C-S-W = yanuay uw1i1) 19 1ds@ududu 20 luTasniu
Figure 23 Protein pattern of soaking solution (2.5 % TSPP and 2.5 % NaCl) in
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Table 5 Sensory characteristics of cooked black tiger prawn soaked in different

solutions
Samples Apperance Texture Overall liking
Color Transparancy

Control (No water soaking) 45+ 097*a 4973+ 129a 5.4 1.17ab** 5.1 = 0.74ab
Control (Water soaking) 451 1.58a 481 2.10a 511 1.79a 48t 1.62a
TSPP+NaCl 62F1.69ab 591 1.85ab 6.3 £ 1.06bc 6.6 £ 0.97¢
TSPP+NaCl + Brisol 3% 52%1.40ab 57X 149ab 6.1 £ 0.88abc 6.3 £ 0.67bc
TSPP+NaCl + Brisol 5% 6.1£2.02ab  6.8%1.03b 6.510.97c 6.6 £ 1.50¢
TSPP+NaCl +M 0.5% 63F1.57ab  6.41E1.58b 6.6 £ 1.35¢ 7.0 £ 1.05¢
TSPP+NaCl +M 1.0% 681 1.69  6.8%1.32b 6.6 £ 1.17¢ 7.1 % 1.45¢
TSPP+NaCl +k 0.5% 63%1.83ab 56%135ab  59F 1.52abc 6.2 % 1.32bc
TSPP+NaCl +k 1.0% 55%2.80ab 5.7%2.36ab 6.2t 1.81bc 6.0 £ 2.16bc

* Mean & SD from triplicate determinations

** The same letter in the same column indicates no significant differences (p>0.05)

M = modified cassava starch; k = k-carageenan
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Table 6 Chemical composition of black tiger prawn, black tiger prawn soaked in water

and black tiger prawn soaked in 2.5% TSPP and 2.5% NaCl

Composition Control (No water soaking)  Control (water soaking) 2.5% TSPP+2.5% NaCl

(%, wet weight basis)

Protein 19.53 £ 0.09% *~ 1738 £ 031° 17.67 £ 0.44°
Moisture 79.52 £ 0.83" 82.69 1 0.14° 80.60 £ 0.23"
Fat 025 001" 026 *o.01° 024 %o0.01"
Ash 1.12 *0.02° 0.79 *0.02° 1.94 £0.06°
NaCl 0.29 *0.04" 027 *0.02° 1.00 % 0.05°

*  Mean & SD from triplicate determinations

** The same letter in the same row indicates no significant differences (p > 0.05)

3.2 shiaued lUsautazarsisznon luTaswun lale Tasau

Y o A 1

ninmsandadiuves Tlsaurianen  ludenaid depaidineiu
mimhfm%ﬁ'qQmﬁwﬁw'mmm%maazmaﬂamﬂmﬁmﬁ’ﬂmﬁﬂmaa%ﬁ WUN
?jﬁﬁw'mmiLasﬁfww%mﬁazaww'e)ﬁwxl@ﬁﬂ?umTﬂﬁu”lﬂa‘lvdﬁaaﬂm!ﬁmmﬂ
Usinanhitiuiulunduiio FANIUAN i) TlsnaTsiulyle usaan
awindesaz 73.61 11y 62.12 dwTilsAuiazae g usauaza Tasuituiy vae
ilUsanluTe MuSavingamsnaaesduglumsazaronass Tmfeonnls
Woaaududooas 2.5 sauiuIndouane lsdduduiosay 2.5 TuSunallsau
luTe'lWusalndiResnuganiunu Chiuai msugdenad luasazareroaia
fawnuTsdounae lsainalumsazato TsAumns lanwaraiin Tusaululelwuia
s TlsAuriiafiazans 18lueng danalidadruvesTulsaursiaden fimaelu

v &L YA o w1 ~ Y A g A 9 v a Y =
ﬂﬁ"lllll!ﬁﬂﬂﬂlﬂfJQﬂ‘i_lﬁﬂﬁﬁuﬂWUil‘lﬂﬁ"lllluE]Q%ﬁJ@u ﬂmwummmaiﬂﬂmu



75

oaj a 4 a a Y] 3’ ] 1 ] 1
nariass Innaradnuaz lule IuTaazareuazgaude lunuiusua lulinade
9 v
Tsaustiaazaieldluaaazalasyn dewwalidaaivuedTdsauniaosstiamm
dgl ] ] [ d' ] <3 ] 1 = d' a J
VUdAUFa (1131990 7) 9819 lsnau hinuanuuanaisuesTdsauio a1z
~ A A g 4 Y] 9 dy v J A
las SDS-PAGE (0w 24) llsaunidlussnilszneuvanvosnainiiodn) Ao
A 'L a a [~
TdsauluTe IMusa Tsauss lanaratinuaz Tdsaualasun TaslyTeo IWuSailu
< ~ d.o [ dy v A o W 1 A 9 dy ~
WuldsauiddgueutiodaIdunuimdidyaensoanaueand e YGRRI
o 1 d‘ d' 9 2} dy a d! 4
diaggemamaoun  MiguihveuiiotazANuANTDlUMINANa  FI04A
[ 9 Lij 09}/ 1 (Y] dgl [ a 9 g 1
15znouranuoInNaA L oUa 1 ULANA 1N Y YUNVFUANAIULLD FIINITHIDINIT
1 (%) [+¥) 1 d
uazMie U (Mackie, 1994) uonnniladeasnannszuiumsuisgl uazmsiny

SnvdainanemsasunilasTdsaulyTe usa



76

a5 7 Tlsaunazansisznou luTasnud lilyTdsAuvesdenaid Awnaidin

Y
N']“L!ﬂ?ﬁlﬂ)’iﬂﬁ? L!,azmuﬂmwclumiazmaﬂamﬂm%eﬁju%}aﬂaz 2.5
1 v = J Y 9 9
ﬁ’J‘lJﬂUTCHLﬂﬂNﬂﬂﬂbliﬂlslliJﬂJuiﬂﬂag 2.5
Table 7 Protein and non-protein nitrogenous compounds in black tiger prawn, black

tiger prawn soaked in water and black tiger prawn soaked in 2.5% TSPP and

2.5% NaCl

Composition Control Control 2.5% TSPP+2.5% NaCl

(mg N/g wet muscle) (No water soaking) (water soaking)

Non-protein nitrogenous compounds 3.6910.20* 2.47%0.11° 2.3410.11°

Sarcoplasmic protein 6.8710.60" 6.047%0.28" 5.9610.48"

(20.55)%** (23.76) (19.63)

Myofibrillar protein 24.6010.14° 15.7910.64° 22.18%0.16"
(73.61) (62.12) (73.05)

Alkali-soluble protein 1.44%0.12" 2.6610.35° 1.6410.12"
(4.31) (10.46) (5.46)

Stromal protein 0.517£0.02" 0.93%0.12° 0.58%0.09"
(1.52) (3.65) (1.90)

* Mean T SD from triplicate determinations
p
**  The same letter in the same row indicates no significant differences (p > 0.05)

*#%  Number in the parenthesis represents percentage of each fraction
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Figure 24 Protein pattern of different fractions from black tiger prawn (1), black tiger

prawn soaked in water (2) and black tiger prawn soaked in 2.5% TSPP and

2.5% NaCl (3) : Contained 20 L g protein
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Figure 25 Microstructure of black tiger prawn muscle; A: Control (No water soaking),

B: Control (Water soaking), C: Soaked in 2.5% TSPP and 2.5% NaCl



79

3.4 yiuauazlsnauisgvestsnadndumsusarsazatevloaas iy
4
Tyhounan l3a
9 o ~ ] oy S (A 1 a ] ,d' di
s Il mnans 519riaa1eg aaag (M3N 8) 119910
g d‘ o I A 1 :} 1 ] 19
MsazargvaAleEIn IHNUT A s1gazarvoanun iy AIUMIUBA
o 1 @ Jd a 1 a 1
nad lumsazaeodmlas iy Tsdeunas lsadinaldlSinaus sgrianiee
' F4 1 v Y
Ny enduuuniiFon tazuaaFendailSunalndifoeiuganisnaas i
A a A 1 o = J a £ a
uzussgriadus wu eawosa Twdsn wazaae lsanululSinuge Funa
=< 9 Y Asl/ A d?/ 1 1 dy = 1 A g/ @
NAMIgAFNIAN IUNAMHBINLAY  uIBIgtMaIieNa Uy g UM SNTKID
YoININAIA

Y o o 1

] F Y
a ] a 1 Y o 1 o 4
@]’]3’]\3ﬁ8 ‘]Jﬁ?J’]ﬂ!LLﬁﬁ’]@!%Uﬂﬁ’Ng] Glmﬁaqmmm INAAIATHAINTUNTTUTUULAS TN

Q qQ

s masumsugasazateoamladuduiosas 2.5 iy lxden

ane lsaiuiuiovas 2.5
Table 8 Mineral contents in black tiger prawn, black tiger prawn soaked in water and

black tiger prawn soaked in 2.5% TSPP and 2.5% NaCl

Samples Mineral content (mg/Kg)

Phosphorus Calcium Magnesium Sodium Chloride

Control (No water soaking)  257.0024.09*  273.81F1.13  329.37X1.50 1686.5X1.13  292.51+2.42
Control (water soaking) 189.0012.14 259771137  255.8610.53 625.98t1.89 271.7314.13

2.5 % TSPP+2.5% NaCl 327.0013.90 268.5910.58 243.59F1.01 8643.014.78  989.73%5.37

* Mean T SD from triplicate determinations
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3.5 Thermal inactivation rate constant (K) voauen laluTodu
910M31/580NeUAT Thermal inactivation rate constant (K.) U909
2+ a A = o 9
A558  Ca -ATPase woauanlalulody  MoANYIANUAIAININANNTOUVDY
= 9 dy J o
Tdsaundnuiiot)an (Suzuki, 1981; Seki, 1977; Tsai ef al, 1989) WUIANUAIAINI
9 a a Y dsl Y o 9 o 1 .2’
anuiouveuonIalyToFusssumannnanmtitodnaid AsnadHumsuail
9 o 1 1 1 [Y] =~ 4 1 [Y]
pazdesnadrumsuyasazareomas wnu lsfeunas lsauananu - lag
o A aa 2 = = ay ¥ 2 ~ o o
M lliiegurgiinau Tdsaugadeanmsssuana laundu (m15190 9) Aui

o %

Ad o o A ' a = ) &L 1 <
gungiiiluiliedingiinanemsgydsanwueslUsAunauile od1elsnaw
UONIINQUNNINNAINTZUIUMTUBLALFTAYDIAT N IFUBA AR T Nano M oy
= = 9 ] (Y] di a A
@eamunved lsaudrauny Tagmmezasszneueaa Tasiogamngii
d? <3| ~ Y Y a ~
yudly 30 tag 40 esrnasee Womwamusanszdulnnamsgadsaninyes
= Y dy Y é’ £ = ~ 1w A
Tsaundunile ladrediu @1 K, i 40 eesusaidod iy 463.46 yuziganu
I~ 1 = 09./) c!y A = o
Audia K, luge 301.05 94 355.89 netiiilosninveaanas Imdounae lsde1n
] [ Y v
nasunilaslnseadisvesTdsau esmnlszguesansaenan saunamsnlaou
wiaatioy Tae Tsai uazaaly (1989) 3181 wmenlaluleduves)ar milkfish,
] 9 ]
tilapia hybrid, tilapia 118g carp YANUAWINTOY 6.5-7.9 asiueveaniinans
= ~ = ' = ~ A a v
mMalasunilasiitey 390 19aIRADIMIGYFIANNTIINHIAVDL T sAUVBINA I

Y ] ]
wedsnadinasunilasly
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miwﬁ 9 A1 Thermal inactivation rate constant (K,) voauen I Iy ToFUsITUBIA
mﬂﬂﬁ’mnf@ﬁ’mmﬁw é’aqmﬁﬁmumiwﬁ% e AINAAIATUNITLY
asazaeemadosas 2.5 i Twdeunan lsdsesas 2.5

Table 9 Thermal inactivation rate constant (K) of natural actomyosin from black tiger

prawn, black tiger prawn soaked in water and black tiger prawn soaked in

2.5% TSPP and 2.5% NaCl

Samples KDXIO_SS_I

30 (°C) 40 (°C)
Control (No water soaking) 6.0810.42%" 301.05%1.42°
Control (Water soaking) 6.3511.89" 355.8910.55"
2.5% TSPP+2.5% NaCl 6.5010.23" 463.4612.92°

* Mean =t SD from triplicate determinations

** The same letter in the same column indicates no significant differences (p > 0.05)

Y
3.6 AuantanaNuiouvenamie Iasld Differential Scanning Colorimetry
(DSC)
=\ 9 S 9 g 9
1INNMIATIVTRUMIFAFsaN N eI ouvod lsaunaiieny
nad1laely DSC wud A1 T, vesdinh 1 oglusiegumngil 47.97- 51.72 oam
= = = = a 1 = d' 1 1
waiFoe waasnemsgadoanimvedldsaulyTesu a1 T, vesiiai 2 agluwg
gungil 71.17-71.39 osruyaifion udasdamsgadeanimauowenan 11sauan
Y v
ndmtietandian T wosdin®l 1 ogluriwguunil 41.70-52.70 eerusaiFod dau
M T, vedan 2 oglurisguuigil 72.6-73.8 oersAIFEA (Poulter ef al, 1985)
] 19 o = 1 =
1NNTNAADY wunmsuganai lumsazaewomna lulinadomsgande
a 1 9) ] Y] = oL 19y o 3 o
amwuesuenay uams wesaswnuTxdeunae lsa lumsusdenaidniu s
Y A A [ [ Qaj A ~
Ten T weeiian 1 aaasain 50.99 Wy 47.97 auiuveaa waz/mvse lmaoy

ane lsamtsnilfinamsgadoanmsssumnavesTsduluTodu  dwwalims
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a A ] v & a v o a & v
Q'ﬂlu!ﬂ'ﬂﬁﬂ1Wﬁ§i‘JJﬁlleIﬂ8ﬂ3nJﬁ'E']L!"U'Elx‘lﬂﬁTNLu@IﬂiﬁuﬂTﬂQQQﬁ'lﬂ']Lﬂﬂ"lluulﬂ‘ﬂ

QO‘ ~ ~ o Y a =
QUNHUN (1519 10) V\I@ﬁlﬂ@ﬁ’]ll’]ﬁﬂlﬁuEJ'JL!’]Slfﬁlﬂﬂﬂ’]iqmulﬁﬂﬁﬂ']WIﬂﬂﬂ’JnJ

9 Y 4 [ Y]

dy = = 1 A
Souvosnaie 1Usaunenaim HUAUNAIINATNED Y

Q q

HAZANNUTIDOOUN
= = 1 a = 1 3 = v J

wasull Wey wazaanuuswooulinanegiliuy DSC vounsllsaunndgal
9

LaENQﬂg]j’JEJ‘L!M (Stabursvik and Martens, 1980; Wright and Wilding, 1984) Lag

T5@u1n1lan (Davies er al, 1988; Beas et al, 1990)

4 o

A = a Y A v o ' e
MINd 10 T, uazousiatveslsaunamiioninaidl nana1dmiumsutil
1 1 9 1 [ =~ 4
gagrumsusasazaelodiasnay 2.5 iauﬂﬂ%mﬂmaellm

fovaz 2.5
Table 10 T_, and enthalpy of muscle protein of black tiger prawn, black tiger prawn

soaked in water and black tiger prawn soaked in 2.5% TSPP and 2.5% NaCl

Samples 1,1 C0  AHGw T, 1 CC AH

Control (No water soaking) 50,99 & 0.17%""  1.28%0.03°  71.39£038"  1.28%0.03°
Control (Water soaking) 51.72% 0.35° 134X 0.07° 71224025  1.34%0.07°
2.5% TSPP+2.5% NaCl 4797+ 0.22° 1.32F+0.16°  71.17£035"  1.32%0.16"

* Mean =+ SD from triplicate determinations

**  The same letter in the same column indicates no significant differences (p > 0.05)
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4. wavesmslyasiszneurleamianemsnlasulasvedlisfiundrnisens
naie
=~ ' 3w [
4.1 manlasuuilasszrninmanusnuluaninusd
13 o o S o Y I3 ! o Y
mausudaunszuumsdiay lumanusnegainaidl  uge1asi iy
k4
AUNMNUBININAIAIANAY mygadegunmIuiuilitenatsed s
a I @ LI~ ) Aan [~4 o 2 1 1
gagllumsny danmsusude-iazats JBmausui-iazals saaulng
a o [ { 4 a
MIGYFIANINGTTUHIANTINTUBLIOUTDAWAZDIMITNZADUY  AAIIN
msgaudeaninved luTodu Tagmmzmsiuainuvesldsaululelusa ns

v
o = 1

I (% o a\ =} (%}
MUSNEInAN N IMINza Insmwiziinaid laldgangiid uiiesed1aufend
1 @ 9 Y I 1 ~ [ 0911 S o A A o
Tigmnsosnmauamnelaiduednd  aniumanusnyuiedagaz e
KX o 9 o R =R o A 9 £ 9 A
AaumnIuuaesdindilidsoug  dsznouate  Famsleaisnlisuans

I~ = I d'd 1 < (Y] =
senouneamaiiudnilateninanomanusast  lagasdseneuneaval
1 = 9 dﬁl £ 9 a A & o a v
waso lUsaundutliexelsznoudlsusnautas I TosudadaEsaduilulag
arndudon  Woawaaunsouenlassadvveslsauuazana luladuoan
a z:' [Y] (Y] Y g} Yy (%] =~ a g} A 1
1 luTeguigneanaansotunuiinlaa sresne Tdsausiiaazaieir indous
a a Y A o 4 ::19} v v A o a
sazdaniu I lupdasay vennineamamusodunudesu lareniinyia
1 d! = 1 dl a Y] 4 [ QI
AN 9 Falmaaenslasuulasguammvesnaanaa uazeamadaanansamy
Y Y
Uszaniammsduitveslsaundile
4.1.1 drip loss ttag cooking loss
v 9
NAMIAREIMIIasUaea drip loss 1A% cooking loss YBINAINTID
) 1 4 [~ ) ¥ A
MNNAIAT WUIUNBTLEZMSINUSIEIUIUAY drip loss 1182 cooking loss 1IN
d? ~ . . ' ' a = 31 3 o Y a
YU (WA 26 ) Mishara 118 Srikar (1989) na11MsAANAN IR 1M INANIS
o 9 Y dy a M 4 £ o Y 3} 1
Maeaulenamiie tazinanssiveseasunuua ¥ailmigniassesnain
14 4” Y d?/ A S o d? 1 1Y
namie Ieludoszer MIMUTIEIIUTY  2INNTNAADINUIINTUBN
o ' @ = J . 4
nadluasazaneoaas iy TmdAounas ldeamioan drip loss 09A
o Y A ~ [ 1 S o I % 4
nad ldieeunuganiugy (p<0.05) seuimsnusnyuiunat 6 dilad

' . A 4 <3 1w us/} 1 . a 4 1
A1 drip loss INVWANT0Y (p>0.05) UANAINNITUAT drip loss MINVLBEIITIA
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< ~ [ [ . A S o
157 (p<0.05) (MWN 26) F1MSVUA cooking loss WUIUNBTLELMINUTNEI U
[~ A 4 1 . A 4 ) i 1
ANMUFUTUNUUUAT cooking loss IWNUY (p<0.05) HAZANNAIAINAIUNILY
' [ = I 1 . o A~ @
amsazaedoalasmnulmAeunae 15aliA1 cooking loss A1ga otisuiuage
AIVAN (p<0.05) (MW 26) AIUYANIVANNLTUI cooking loss Faga TasinNIY
A 2 o 2 g o & 4
Woanusne luanmusudatuszeznamuuay - Mlmesnnwedaaiunse
A A v
namstseaeuFedounulysay dawaldsuduiilduniu windszansnm
F 9
Tumsguin gy doandoeiuuIdeve9 Chang uazamz (1979) Na1IN
Y 9
vAa o 1 3 [ 1
msgadenuaviansguiiwesnd e luszuinemanuine luaainue
A IS o o Jo = a wvAa
wonuisduusnumsanasuesnsazaleves llsaulule llusanazqueauiia
Y 2} o ! A d? ' . 1 .
M3gNI HNGMINNAIUYRIA drip loss Wodmaausasisan thaw drip
. Qsj g 9 A a a o 79 ¥
1182 cooked drip Tuuitipiaineald tagamnsoiumananuoINann ma 1d g
4 0941 a 3 3 = a
Junsluanmautazgn vluagnmzmanuiiguvgdl —12 uaz 30 04e
waled  Feoamannguautansilestumsgadoaninsssumnaluaning
1T < . .
UBLAUN (Cryoprotective effect) Y9INoNa (Woyewoda and Bligh, 1985) H8N210
Y F
Hileamaansoan thaw drip lwillolainea (Boyd and Southcott, 1965;

Chalker et al., 1965)
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18 DIFIY DT

Figure 26 Changes in drip loss (A) and cooking loss (B) of black tiger prawn, black
tiger prawn soaked in water, black tiger prawn soaked in 2.5% TSPP and

2.5% NaCl during frozen storage at —18 °c
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4.1.2 NINTTUUBY ATPase
mynlasunainanssuves ATPase voduon e lulagunanaldain
) L v ° ' 3 o T3 A A ~
NANHBNNAIAITENINMINDT B TUanNUFUVINgUNYL —18 darnIvaIFed
d‘ = 1 g} = 1 g} = 1 1 %
Tuaangn lutinmsuanit - Imsuani  wagiinmsusluansazanevealasuiu
4 [ . 1 A
TaAeunan lsa LaaIRanImi 27 WUNAINTTUVRY Ca’, Mg tag Mg -Ca’ -
= 4 < o g ) ~ 1
ATPase duudTHuanauiinszoeMINUSAEIUIUAIY  (p<0.05) ANNAIMINUTET
= = Y Y ~ A ~ ]
azamevloalanaz Tmdsunae lsaiuul Iuasasdosiigalioisunuganiuau
A
(BN} 1 1] ] 3 [y 1Y 1
UAIELADNITANAIUDIAT Mg -Ca -ATPase HAIVINAIUMSIAUSABIAILA 10
(Y] . -4 % ] 3’ =~
daiaulyl (p<0.05) ganruaudFwaituul Tdumsanas Ca™, Mg™ uaz Mg” -
@ 1 S o
Ca”'-ATPase g4 1Ay Ca’-ATPase anaIgagANAIINAIUMIINUINEIUIY 12
Y] 4 1 2+ 2+ 2+ 1 °9/
e ua Mg™ tag Mg”'-Ca”-ATPase UYBAYANILAN (LF11) AaAAIZIGAADDN
1 3 o Aa A 4 4
FRMINUTIB (p<0.05) YMUZNANINTTUUDI Mg’ -EGTA-ATPase 1NNFIUU 1i/D
v 9 v 9
seeznANNUY  uaaseaarieysaomsinUNYeININIsy Mg -EGTA-
ATPase A0AAAOINUMIFLADNTANAIVD Ca2+-sensitvity (p<0.05) Suzuki (1976)
1 1 s A 4 a
18z Hatano (1968) na1nnmsgadenanssuvesouluinnuenlaluloduves
Y 5’ U S o LI~ A ~ 9
paie luserIamstnusav luannuruve  mannmsulasunlaslasaasig
=1 A =2 év 3 dy v A Y] 1 = Aa
voa llsauiowInNaniiule  wennMsIVG e Ivuvealalsan  msina
o 1 = A d? a Y tg} v 9
NUBLITHIN TUsauuayMaivvuveInNuLsdoou luna e uniuaura v
AN IRy TININTINYDI ATPase (Benjakul and Bauer, 2000) N9N534 ATPase YD
g}d 1 S o 1A [
anivauazilanr  brackish  asasluseriamsmnusne lugmmmsusgoniv
(Nambudiri and Gopakumar, 1992) AINIINVOI Mg%-EGTA—ATPase 1nldsau
1 A ¥ 1 <3 (Y] d' =
Yan tilapia ABEPRVUUTLHINMIDVTABIN 20 1Az —40 BerFATEd (Jiang ef
9
Aa 1 4
al., 1989) NINTTNVDY ATPase AINTDLNUBNDIANUANYIBIVDI TUsAUNAIMILD
v
. . d Q %
a1 (Roura and Crupkin, 1995) Jiang tazaie (1991) 19 ATPase (Hud 1 annung
9y 9
@ ~ Aa ~ o (Y] Y 1T <
arveelisauluTe IuFannTusAundanilodenaridmasriuidunounsusuis
3 o [~ a @ a 9 A
wazmsnusae luamnusuvs  TaslnaarniivesluTesuilsznsudlenanssy

vouou Iy ATPase (E.C.3.6.1.8., ATP pyrophosphohydrolase) ¥aiiunuinaens
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A % Y dy 4 ) 9 A
JANAAIUVDNNATUIUD Tﬂﬂmwwﬂmzﬂz postmortem L'f]ullc]fll ATPase MyUUINYDY

ATP (adenosine triphosphate) AIHAADNITINT A (Nambudiri and Gopakumar, 1992)

9
A

a 2+ < @ == J a A A
AINTTNVOY Ca’ -ATPase udsrtennuauysaives luTodu Tasmsgadons
2+ o o J v a a o "o J a
N3TNV0Y  Ca’ -ATPase duWusnumsnaeendasuvesnysai laasalulule
FUVTUTIUNI (Hamada et al., 1977; Jiang et al., 1988; Jiang et al., 1989) Mg%-
2+ 2+ I o dyd J a a
Ca’'-ATPase ltaz Mg’ -ATPase 1{udtisgnenanuauysaivoonau- luTogu lu
A = =~ a Y g o w . .
aanzituag luluaaFeudesulund uiieonud 9y (Ouali and  Valin,1981;
[ A
Watabe ef al., 1989) MINNYLYDININTTN Mg' -EGTA-ATPase ¥oaon e lule
a 1 <@ W [~ 1 dyd ~ Jd
Fuszniumanuin luanmusuiaiadnimsgadennuanysaivedIng 1l ly
a a I v A csy
Todu-In5 11UHY (Benjakul ef al ., 1997) Ca’-sensitivity 1JUATHLNFANNAINITO
lumsmuauilSinauweaFeudeouuesllsauluTe’lMusa (Roura and Crupkin,
Y
1995) wazliuegnuANNAINIT TUMTTVLAATeNdpoUYDIINT TUTU (Ebashi er
al., 1968) AsiusWomalin1sanasues Ca’ -sensitivity Mga uaasoaiarie

sraomilasuuasuesIns Ildugsimihiauauunadousoou
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Figure 27 Changes in Ca’ -ATPase (A), Mg -ATPase (B), Mg’ -Ca’ -ATPase (C),
and Mg2+-EGTA—ATPase (D) of natural actomyosin extracted from black

tiger prawn, black tiger prawn soaked in water, black tiger prawn soaked in

2.5% TSPP and 2.5% NaCl during frozen storage at —18 °c
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Figure 28 Changes in Ca2+-sensitivity of natural actomyosin extracted from black tiger

prawn, black tiger prawn soaked in water, black tiger prawn soaked in 2.5%

TSPP and 2.5% NaCl during frozen storage at —18 °c
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4.1.3 NINTTNVOY Ol-glucosidase (AG) g B-N-acetyl—glucosaminidase (NAQG)
¢ o A 2 !
ulyl AG uaz NAG ¥039nNa1dImMnyanIsnaaoanuiy iioszes
4 o =2 A 2 Y o ' o p g
MIPUTAEIIUVY Tag AG uAUee195 521199 6 daiusnueanisn
(%} %} 3 Q' y d 1 9} o
INHYI (p<0.05) NAINAUUHINUUIANY DY (p>0.05) memﬂé’mzﬁagﬂmmaum
dg} 9 1 Y] = ) ya A
vu milaneaasmnu Iw@sunan lsamlinanssy AG uaz NAG anadiie
~ (Y [~ 1 ] ) = 4
MeuiuganILny  (p<0.05) uaaslimunms Weavlaiuiulxndounaslsa
1 [ o 1 S o 9 ~ 1 12
us0etlosnumsmasmusulusgninamanusne la (mwh 29) ua'lid
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1 1 Y] ] < Y]
ANVUANANVOI AG TEHINYFANILANTIAOIYAAAOATNMIAUTNY (p>0.05)
' o v & A £ A
9619 15001 NAG ¥039aniuny (U51i1) iuiugega (p<0.05) vmziganiua
] 1 Zl = | 1 ::!' ] 1 (Y] = 4
(liugin A NAG uanaenngamsnaaesiugsWedasunuTxndounaslsa
v 1 3 [ [y} o I Y Y a =®
waermumManusnEy 10 ddaniitluduly (p<0.05) MIsIuAMaTMIIAANEN
3} <3 g} A = ' ~
A MmIaaieenazMIMmuaNNEutuYeIaIsazaly Inananslasuuiag
Y ]
idulondunito (Shenouda, 1980) tilesvineaaeniunumdinglumsads
g o Y a = ¢ 4 a 2 Y o Ay ' Y °
Tuanaih shldmsnesanmiwdanaiulaludaniidas dawaldmsiaen
A = ¢ & 4 o VA & o0oqYa
WIUHDIMNKNANTIUTIaAaY M usa luanmnmsusisonuaainlvinans
~ 9 49} A s Y di) o Y a o J 1
wasunilaslassaiailowsvourasndeim lnamsrianeeesunuua
~ 1 Y a ] 4
luTaneuase uag laly Tsuaanaliinanslassvearialoondnwad

(Foegeding et al., 1996) Taen leninsaldonlad AG uay NAG dudiriams

gﬂﬁwmﬂmmmmmu (Benjakul and Bauer, 2000; Rehbein, 1979)
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Figure 29 Changes in AG (A) and NAG (B) activity of black tiger prawn, black tiger
prawn soaked in water, black tiger prawn soaked in 2.5% TSPP and 2.5%

NaCl during frozen storage at —18 °c
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Figure 30 Changes in protein solubility of black tiger prawn, black tiger prawn soaked
in water, black tiger prawn soaked in 2.5% TSPP and 2.5% NaCl during

frozen storage at —18 °c

4.1.5 Usmumysail lansa naz lada vl
Ysmamydail leasaveenlaluToFusssumanananinianaid
A 3 o g AR A ' <
anaUBIZzMINUTNEN TUAMWUFUVINLAY (p<0.05) (MW 31) 0813 l5ha
wydail laasaludediusemaganinSinamydailaaialuganiunuan

9 ' 1o a 9
Uy !,!,’ffﬂQ'J"I‘V\IE]ﬁlﬂ/\lG’]ﬁﬂ\ﬂiﬂﬂ%ﬁ@ﬂTﬁaﬂﬁQﬂlﬁN‘ﬁyj%’ﬁwqaﬂﬁﬁllﬂ Tﬂﬂﬂ?iﬁﬂﬁ\‘]"l}ﬂﬂ



94

1o J a Aa a a o 1w a a I @
widailleasa  erwmannmsnaeendasuvesnysa laasanailuiuse la
da'l1lf (Hayakawa and Nakai, 1985) Taoia limsifiaeendiaduvesnydail laasa

o Y] 4 a Y <3 1 S o ]
L‘]Ej‘L!W‘L!‘ﬁgllﬂclfﬁllV\lﬂﬁWN”limﬂﬂllﬂE]EJ"I\‘]'i’JﬂLi’JGluigﬁ’JNﬂWﬁLﬂ‘UiﬂEﬂuﬁﬂ"IWl,L%

)]

< 1o a a . 3 o {
39 viydail lenTavesTisAunenTaluTeduaintar mik fish NusnyNgugil
Aa L~ Y] H .
—20 ssr Ao YUSuaanaanInnIuAUSNEIN —35 osrwalFed (Jiang ef al.,
1 1 v a ]
1988) Ramirez 1azAME (2000) WUNHdall laasasinilal tilapia anasluszning
S o ~ ~ I~ ) 9
MINVTNEIN —20 sarsaed 1Wunal 15 31 laganadsosas 33 N15anaIvUsd
1 v a [ Y] J v = = 1 < (Y]
vidall laaTadusiusdumsgudeaaninvesTsduszninemanuinulu
[ dy A Aaaa a o
annuaude  uenniiwemamusnaamanalgnseesndaty  311InAN
v v v A a 1 3
asalumstuaInueeou lans UNa¥Ua 1IN NeIAd (Kumazawa ef al.,
1 Y (aaa a o 1o A A ~ o aan a
1990) damaldgnseoendiaduvesnydail laasanmilenininilfnseeenda
n'/ 1 1 a ] J a Qd'
FUA199 anag nmInaassnusuna lada liavesenTaluTedusssuman
%) 9 o A dg} d‘ < [ A d?} d' a v 4
AnANNNNNAIR NN oszozmanusnE ULy (mwi 31) Ysualadald
c: 9 o d' 1 ] %) = 4 1
dgaludinadinusmsazareveaasmnuImAsunaslsa (p<0.05) Haan
1 a ) @ 4 4 o 8 [
Woalasorzaemsinaniuse lada lavesndunilodinaidld ssaeandoey
"o J a ,:s'c; cay a v S A d?
myanaverydail lsasaidigavesgamsnaacsil  Usualadgalianmuau
a a a M 1o J a d‘ a o a 09: d‘
anmManavenFatuverydail lansanuinuived luTesu FIUNIN
A A a 1 [~ [~
Vs 15 I Tagsunveausn la ly Tedu luseni19msusidunas n1s s
o Aaaa a Y] a 1 2 A a
(Sompongse et al., 1996) Taena lligAseeendadunaodesiaE1ngurigiige
' ao . . Y o A R
NNNYUNYUAT (Jiang et al., 1988; Jiang et al., 1989) wuse laga lnanmaaual
Y [ LY =) Q' d%} =) a = A QI
palvinmsdualrved llsaumuan vaz Tilsaunamsgadonaanianisazaiomy

£
YU



95

Sulfhydryl conent (mo 1/ 105g protein)

0 2 4 6 8 10 12 14
Storage time (weeks)

—&—cns ——cs-w —@— 2.5% TSPP+2.5% NaCl

Disulfide (mol/106g protein)

0.5 4

0 2 4 6 8 10 12 14

Storage time (weeks)

—&—cnNs ——csw —@— 25% TSPP+2.5% NaCl

A 31 malasunlamydaillaasa (A) nazdiualadalia (8) veenla

v A Y
luTegusssumananannnamiloanaid fana1dwsi uazdenaid

urasazaeloaladovas 2.5 3o Tndsunae lsdsovas 2.5 321
ﬂmﬁ‘u%’ﬂyﬂuﬁmwwﬁu%qﬁqmﬁ;_]ﬁ ~18 Al

Figure 31 Changes in sulfhydryl group (A) and disulfide content (B) in natural
actomyosin extracted from black tiger prawn, black tiger prawn soaked in
water, black tiger prawn soaked in 2.5% TSPP and 2.5% NaCl during frozen

storage at —18 °c
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Figure 32 Changes in surface hydrophobicity in natural actomyosin extracted from

black tiger prawn, black tiger prawn soaked in water, black tiger prawn

soaked in 2.5% TSPP and 2.5% NaCl during frozen storage at —18 °c
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Figure 33 Changes in drip loss (A) and cooking loss (B) of black tiger prawn, black
tiger prawn soaked in water, black tiger prawn soaked in 2.5% TSPP and

2.5% NaCl subjected to different freeze-thaw cycles
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Figure 34 Changes in Ca’'-ATPase (A), Mg2+—ATPase (B), Mg2+-Ca2+-ATPase (O,
and Mg2+-EGTA—ATPase (D) of natural actomyosin extracted from black
tiger prawn, black tiger prawn soaked in water, black tiger prawn soaked in

2.5% TSPP and 2.5% NaCl subjected to different freeze-thaw cycles
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Figure 35 Changes in Ca2+-sensitivity of natural actomyosin extracted from black tiger

prawn, black tiger prawn soaked in water, black tiger prawn soaked in 2.5%

TSPP and 2.5% NaCl subjected to different freeze-thaw cycles
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Figure 36 Changes in AG (A) and NAG (B) activity of black tiger prawn, black tiger

prawn soaked in water, black tiger prawn soaked in 2.5% TSPP and 2.5%

NaCl subjected to different freeze-thaw cycles
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Figure 37 Changes in protein solubility of black tiger prawn, black tiger prawn soaked

in water, black tiger prawn soaked in 2.5% TSPP and 2.5% NaCl subjected to

different freeze-thaw cycles
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Figure 38 Changes in sulphydryl group (A) and disulfide content (B) in natural
actomyosin extracted from black tiger prawn, black tiger prawn soaked in
water, black tiger prawn soaked in 2.5% TSPP and 2.5% NaCl subjected to

different freeze-thaw cycles
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Figure 39 Changes in surface hydrophobicity in natural actomyosin extracted from
black tiger prawn, black tiger prawn soaked in water, black tiger prawn
soaked in 2.5% TSPP and 2.5% NaCl subjected to different freeze-thaw

cycles





