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nv"'“(luclion
’ The values of meat products are competitive in meat market, and low cost of products is the most important factor among
;:‘;“‘Pt‘tln.\’c I‘actor.s Addil?on of non-me@t protcin or use of. low Fost raw material is the only one method t'o carry out this target
“lerential scanning calorimetry (DSC) is being used increasingly in the study of thermal denaturation of protein in food such as meat,
l‘ifl and soybean protein. ‘lt is a]so a useful technique in the study ofthe‘heat denaturz?tion of proteins ir} foods such as ground meat aqd
mélsﬁtatc soybeap prqtem which are complex and ConcF:nFraled protein systems. The purpose of this study was to develop a rapld
b od (DSC) to identify meat protein or non-meat protein in meat products and promote the quality of meat products and processing
’\)C T‘iﬁlllc and to elucidate the relationship between the results of DSC analysis and the rheological properties of heat-induced gels from
“Samples

‘“'Crials and Methods
m:cal prnt?ins (such as chick-en breast, beef roast , 'rabbit roast and tuna‘) and non-meat proteins (suc.h as soybgan protein isolate,
Uc‘mn cascinate, whey protein, gluten and egg white) were prepared for DSC, rheological properties analysis and SDS-PAGE
) Ef‘f<\p}1(»rcsis The ratio of pork and meat proteins used in this test was 1:1(w/w). The amount of addition of non-meat protein was
i)/\(’f’ f)r 5%. A 2.5 % NaCl was added to all samples and minced for 5 min at 4 °C for DSC, rheological properties analysis and SDS-
0 JL electrophoresis. On the measurements of rheological properties, the meat proteins and their mixtures were heated in a water bath
‘ ‘L ) for 15 min and the non-meat proteins and their mixtures were heated at 70 ‘C and 100 °C for 15 min.
,lj'%' strength was measured using a rheometer (Fudoh Rheometer NRM-2010J-CW, Japan) and a differential scanning calorimeter
1 d AC DSC-700, Sinku-Riko, Japan) was used in this study for DSC analysis. The protein fractions were separated with SDS-PAGE
QsETCrlbed by Zerifi et al (1992).

~Mts and Discussion
] he gel strength, breaking intension and hardness of pork were significantly different (P<0.05) among chicken, beef, rabbit and tuna
;r]"\g()rk with these meat proteins (Table 1, Table 2). /\»mong‘all the samples, chicken had the highest gel strength \\'hil.e beef had the
.t gel strength (Table 1). The gel strength of pork with chicken and tuna increased when compared to pork. Comparing to the DSC
'\l{::“"’}gram \\'ith(uﬂ Na(.‘l. the Tm of all samples wiﬂ_] 2.5% NaCl was degradcd or disappc?arcd from }he DSC tlhervmogram 'rl‘\‘e gel
,;L”U 1, breaking intension and hardness of pork with non-meat proteins heated at 70 “C and 100 C were significantly different
GnUS) from the control (pork)(Table 3, Table 4). Pork with different ratio non-meat proteins had lovyerl gel strength than pork itself
b, cver cooked at 70 °C or 100 ‘C. The DSC thermograms of pork with non-meat proteins were similar to a combination of the
“H;n:”gmm; of pork protein and non-meat proteins, individually.(Fig.1). Myosin heavy nchain and afztin had degradgd but tropomyosin
i;h‘,"}‘)’honln-"l' still existed in the SDS-PAGE patterns when the samples cooked at 100 °C for 30 minutes and addition of 2.5% salt. A
oy {\Gli pattern of extracted protein from pork with non-meat proteins heated at 100 °C was shown in Fig.2. SDS-PAGE patterns of
Uy l“'”h non-meat proteins were equal to a combination of pork and non-meat proteins separately (Fig.2) and these results were also
(""(‘I(} -‘.lluh protein-protein interaction.

Usion

'\‘”((:{L\‘ \”SV thermograms of meat proteins showed three elndothcrmlc pecaks and .lhosc ot non-meat proteins showed one or two
Mty Ql,‘”'mf‘ peaks. In the presence of NaCl, the endothermic peaks for .meat proteins shlft.ed to Iowg ?cmperature bu't fo.r so.\'l?can
the mn shifted to higher temperature. The DSC vther-mo'gr'ams of Pork with non-meat prgtems were SImllar t‘o a comblnatllon of the
;. [”)é"rams of pork protein and non-meat proteins, individually. The thermograms of mixed samples are @ﬂlcult to explain because
t,.. 5C thermogram profiles and heat-induced properties were rather complex. Further investigation is needed to elucidate the

1((:r(\l()n§'1ilﬁ between the DSC profiles and heat-induced properties of the mixed samples.
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cooked at 70°C

Table 1. Rheological analysis of different kinds meat pastes

Table 3. Rheological analysis of pork and pork with 2.5% various
non-meat proteins cooked at 100°C

kinds  Gel Strength Breaking Intension Hardness kinds Gel Strength Breaking Intension Hardness

(g) (g/cmz) (dyn/cmz) (g) (g/em?) (dyn/em?)
Pork  20350+607°  1036.42+31.05° 1271300.00+ 98578 85° Pork 253924250°  12936941270° 4183125004 26135277
Chicken 245.83+678° 125482435 26° 2116444.44 141348 96" Pork+2 5% Soy protein isolate  115.00+2.18° 585.71+11.30° 2912500 00+ 158629 ”
Beef  12140+720° 6182043674 773947.50+ 51333 07° Pork+2.5% Gluten aiirE2esd . 1n0012680 305 1e000-+ 0519820,
Rabbit  12360+196% 62940+ 10219 750258 75 + 22075 75° Pork +2.5% Whey protein 151714653 753+ 151716667+ 225724 9K
Tuna 255.17+8.82" 1300.08 +45.05u 1690800.00 + 7454]_2(,b Pork +2.5% Na-cascinate 111.15+3 x;r 566.08+19 su" 661369 00+ 21894 ﬂ“[
n 8 Pork +2 5% Egg white 209234977 1065.54+25.30° 124970000+ 33253 w’

a~d Means within the same column without the same superscript

letters are significantly different (P<0.05) .

Table 2. Rheological analysis of pork pastes and pork with other

n=8
a~f Means within the same column without the same superscript letters
are significantly different’( P<0.05) .

Table 4. Rheological analysis of pork and pork with 5% various
non-meat proteins cooked at 100°C

meat pastes cooked at 70°C Kinds Gel Strength Breaking Intension  Hardness

kinds Gel Strength  Breaking Intension Hardness (g) ( I;/ﬁm2 ) (dyn/tm2 )

(g) (g/em?) (dyn/em?) Pork 2539242500 1293.69+1270° 418312500+ 26135277
Pork 203504607 1036.42+31.05° 127130000+ 98578.85° Pork+ 5% Soy protein isolate 88.17+103° 44883+ 5,159 267575000+ 192216 21"
Pork+Chicken ~ 258.08+7.86" 1314.75+39.90" 161522222+ 8092246  Pork+5¥ Gluten grast247]  asses+12797 96315400+ 928 53
Pork-+Becf 156274506° 79633424565 92629400+ 48953170 Pork+S% Wheyprotein  13960+4.12° 71080421155 87648111+ 5016461
Pork+Rabbit 170.75+3 33d 869.83+ 16 87d 988324 00+ 24929,56d Pork + 5% Na-caseinate 7273 +1 74° 37009+ 9 ”c 425196 .36+ 10441 l5:
Pork+Tuna 23342 21:6.63b “89.|7i33488b 1426600.00 + 44485.20b Pork +5% Egg white If(7.551:7‘46b 9.‘)5‘18138.()8h 1193666.67 + 53976 RSC
n 8 n=8

a~e Means within the same column without the same superscript

letters are significantly different (P<0.05) .

(a)

a~~e Means within the same column without the same superscript letters
are significantly different (P<0.05) .
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Temperature (T)

Fig. 1. The DSC thermogram of pork, soy protein isolate and their

Teperature (t)

mixtures (a)with 0 % salt, (b)with 2.5 % salt.
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Fig. 2. SDS-gel electrophoretogram of pork, non-meat
proteins and their mixtures .
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