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Study on changes of gel moisture characteristic and texture properties of

duck eggs during salting period by low-field nuclear magnetic resonance
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Abstract: In order to explore the effects of salt ions on gel texture

properties and moisture characteristic of duck eggs,low field nu-
clear magnetic resonance (Low-field NMR) was integrated to an-

alyze the changes of the moisture status. Water relaxation time

EETH I M & B & & Bk TR BB B BN (e S
00001702) 3% M T BFHE 321 5 B (45 : 2018ZN019) 5
AR HEITE KT H (45 :KJ2016SD43)

YEE BN T Lo M 2E BE YR, 1

WIS AR A985—) . B RN 2 B b, 1+
E-mail : zhangeczxy@163.com

Y HHA:2018-10-09

(T3), proton density and relaxation area (A,) were explored by
magnetic resonance spectroscopy (MRS) ., and water distribution
was visualized by MRI. Meanwhile, the differences in traditional
characteristic indices of gels such as texture properties (hardness,
springiness, cohesiveness and chewiness) were also investigated.
The results showed that the relative proportions of free water in-
creased, and the relative proportions of immobilized water and
bound water decreased. T, transverse relaxation time of yolk de-
creased significantly (P<C0.05), and the water of yolk was bound
stronger and its degree of freedom decreased. According to the
data of texture analyzer, the hardness, springiness, cohesiveness
and chewiness of the album gel decreased significantly (P<C0.05)
and water holding capacity decreased significantly (P<C0.05) at
first and increased slightly at last. The hardness, cohesiveness
and chewiness of yolk increased significantly (P<C0.05), while
the springiness decreased significantly (P<C0.05). This study pro-
vides a theoretical reference for the application of Low-field NMR
to analyze the correlation between gel strength and moisture
characteristic of duck eggs during salting period.

Keywords: salted duck egg; albumin; yolk; low-field NMR; mo-

isture; texture properties
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Figure 1 Moisture and salt content of albumin and yolk

gel during salting period
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Figure 3 Relative content of three states of water in

egg white and yolk
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salting period
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Table 1 Texture properties of albumin gel during salting period
iR/ d fifi i /N Pt/ mm A NELIEEPE / m] Fkd/(g- LD
0 24.05040.349" 0.86740.004¢ 0.85940.029¢ 17.65240.192" 89.243+0.604°¢
5 23.94040.955" 0.85940.008¢ 0.79740.027"> 16.483+1.321" 83.114+1.321"
10 21.41940.713¢% 0.84940.002¢ 0.75240.041% 13.525-+0.831* 75.64340.956%
15 20.99840.978¢% 0.8414-0.005¢ 0.73740.040% 13.491-+£1.402* 74.58940.727%
20 20.76240.995¢% 0.83540.004" 0.72340.015% 12.400+1.039* 74.74141.458
25 20.474+0.896° 0.82840.004% 0.718+0.032° 12.1824+0.716* 75.126+0.706"
30 20.33140.604% 0.82340.003% 0.71740.021* 11.99740.562¢% 75.24840.604%
35 20.2014+0.2042 0.82140.002% 0.71540.018* 11.858+£0.436* 75.35940.524%

T TS A ) B AR A i A7 AE B 3 22 5 (P<20.05)
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Table 2 Texture properties of yolk gel during salting period

i E] /d W EE /N ik /mm R NELUEE P / m]
0 19.01340.272 0.59340.006% 0.44240.059° 5.061+0.636¢
5 20.642+0.604" 0.58140.007f 0.48140.010° 5.67240.192¢
10 21.224+0.586" 0.56940.006¢ 0.49340.018* 5.793+0.133%
15 22.883+0.352¢ 0.55840.006¢ 0.55940.031" 6.174+0.785"
20 23.715+0.433¢ 0.55140.005 0.55440.032" 7.192+1.013¢
25 23.697+0.935¢ 0.54340.006" 0.56040.033" 7.27340.227¢
30 23.706 +0.575¢ 0.53540.005% 0.565+0.020° 7.16640.324¢
35 23.717+0.465¢ 0.52740.0047 0.56940.031" 7.11240.267°¢
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Table 3 Correlation coefficient between NMR T, and

texture properties of albumin gels
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Table 4 Correlation coefficient between NMR T, and

texture properties of albumin gels

BHF 7K o A 3% ZH T S MR EE
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