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Heat-Induced Gelation of Myofibrillar Proteins as
Affected by pH——A Low Field NMR Study

HAN Min-yi'?, FEI Ying', XU Xing-lian', ZHOU Guang-hong'

(! National Center of Meat Quality of Safety Control, Nanjing Agricultural University, Nanjing 210095;
2College of Bioscience and Bioengineering, Hebei University of Science and Technology, Shijiazhuang 050018)

Abstract: [Objective] The objective of this study is to discuss the effect of pH on the water holding capacity (WHC) and
water mobility of pork myofibrillar protein heat-induced gelation. [Method] Myofibrillar proteins were extracted from porcine
muscle, and their heat-induced gelation water properties were characterized using low-field nuclear magnetic resonance (NMR) T,
relaxometry. The WHC of the system was determined by centrifugation method. [Result] The NMR data was fitted to four
components, which were merged into three states of water, i.e. immobile, mobile and free water. T, relaxation time, peak area, and
WHC which attribute to mobile water increased as pH away from pl, the principal components analysis result showed that the sample
near pl clustered differently from others. [Conclusion] Improvement of WHC could be ascribed to the increasing of the mobile
water, and the possible increase of the myofibrilar protein gel network pore diameter may leads to more water could be entrapped.

Key words: pork myofibrillar protein gel; water holding capacity (WHC); relaxation; pH
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Fig. 1 Effect of pH on transverse relaxation times (T,) of

myofibrillar proteins heat-induced gelation
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Table 1  Principal component (PC) solutions of NMR

inversion data

B Yy FHAEH iR Ty 22 BRIy %
PC Eigen value Variance (%) Cumulative (%)
1 7.28 60.65 60.65
2 3.098 25.76 86.41
3 1.05 8.72 95.12

‘ \/\
3 itie
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Table 2 Principal component (PC) coefficients for NMR
inversion data included in the principal component
analysis

ZH ZH Coefficient

Parameter TS T EMA 2 EMA3
PC1 PC2 PC3
B 2 AN IR ] ++ +
Onset time of the second peak
5 2 NI (To) ++ - +
Peak value time of the second peak (T,2)
55 2 AMIEEE N ] ++
End time of the second peak
o5 2 ANV + - +
Proportion of the second peak
55 3 MR AR IN ] ++
Onset time of the third peak
5 3 MU (To3) ++
Peak value time of the third peak (T23)
B 3 ANELE AN ] - ++ ++
End time of the third peak
5 3 ANETITAR T 2L ++ +
Proportion of the third peak
55 4 MR IR IN ] +
Onset time of the fourth peak
55 4 MIRUEAE(Toq)
Peak value time of the fourth peak (T24)
55 4 MIEEE RN ]
End time of the fourth peak
5 4 ANETHAR 3 4
Proportion of the fourth peak
o B FOR PC RBIIHOR AT KRB 1725 <47 B
R PC REIAHE /N T I R R EARME ) 172 TR T i K R4 ng
R 174, IESFRIRIEAISE, §05RoR fiAfik
Double signs represent a PC coefficient greater than half the maximum
coefficient in absolute value. Single signs indicate a coefficient between a
fourth and a half of the largest absolute value. Positive signs mean

positive-correlated contributions, whereas negative signs, negative-
correlated contributions
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Fig. 4 Principal component scores for different pH samples in

principal components 1-2
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