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Research on quality changes and spoilage mechanism of
leisure soybean food during storage
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Abstract ; Investigated the changing of components in leisure soybean
food during storage by using Nuclear Magnetic Resonance (NMR) ,
and identified the contribution from these components respectively,
and discussed the corruption mechanism from the microscopic view. °
The results indicated that leisure soybean food had three kinds of

components mobility— T4, T2z, T3 , corresponded bound water, free [4.5]
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water and fat, respectively. By analyzing the component contents, (nuclear magnetic resonance, NMR)
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the first three months was the best in quality for leisure soybeans.
The oxidative rancidity of oil produced peroxide led to the oxidant of
amino-acid residue, and transformed the bound water in reticulate ’
structure into free water. When it came to the 9 month, there was .
obvious change within the leisure soybeans components, and its qual-

ity was been seriously decreased.
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Figure 1 T, relaxation time of leisure soybean food
25 °C 10 min,
, in the drying process
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Table 1 The peak area of transverse relaxation change with relaxation time in the drying process
/% Ta/ps A Tor /s A A +A, Tas /s As A
47. 46 414. 00 380. 56 17 635.63 11 366.76 11 747.32 243 339. 40 978. 10 12 661. 60
40. 95 523. 60 491. 64 16 461. 40 10 294.73 10 786.37 183 227.20 1 415.46 12 137.10
36. 88 737.24 492. 08 15 347.52 9 488.17 9 980. 25 160 429.00 1 628.60 11 531.92
33.49 479. 86 479.78 13 840.91 9 099. 08 9 578.87 144 680.20 1 945.81 11 444. 28
29. 84 238. 37 232.30 12 482.19 5 481. 87 8 571.26 62 491.01 1 738.40 11 040. 80
25.76 201.72 268. 22 11 296. 95 5 008. 33 7 958. 68 99 983.12 2 784.67 10 692. 39
16. 27 7 445.98 6 323.24 102 384.80 3 387.63 9 705. 43
11.44 6 958. 68 5 597. 60 115 391.90 3 536.81 9 130. 86
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Figure 3 T, relaxation time of leisure soybean food
The moisture content/% . .
in the drying process
2 4
Figure 2 The relationship between moisture content and
the peak area of transverse relaxation of
9 b
leisure soybean food y=14 3522+779.1, R*=0.990 7.,
2
Table 2 The peak area of transverse relaxation change with relaxation time in the drying process
/% T //IJ,S /\1 Tzz/ps /\2 Tss ,//IJ,S /\3 A
2.92 467. 24 413.10 14 594. 22 11 241. 24 195 272. 60 1074.16 12 670. 29
5.15 574.50 535. 80 13 161.55 10 031. 81 157 136.70 1781.63 12 290. 23
10. 65 576. 44 286. 29 9 204. 15 8 800. 45 129 165. 40 2 173.81 11 186. 64
19. 90 272.87 671.03 4 441.74 5641.71 109 305. 00 3 548. 86 9 703.63
25.24 287.73 694,07 3011.16 1729.32 121 850. 70 4 392. 80 6 816.19
26.09 421.37 1 944. 46 5 758. 60 103. 33 98 574.91 4514.91 6 562.69
26. 35 272. 87 545. 48 5 030.78 123.19 98 574.91 4 660. 95 5 378.17
A; (P>0.05), N
[16]
2.3 4 s 9 190. 54 10
11 T, R 567. 3, (P<<C0. 05), 2 437 03
i 3,A, 433. 96, (P<C0. 05),
bl . 8 . b 9
[17]
’ 9 9 9’
’ b b N N
(P>0.05)., A, A; s ,
b 3 .’ b 9
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Table 3 The area of transverse relaxation spectrum

+

change in leisure soybean food during storage

/ A] Az A3
0 451, 71+£22. 80% 9 503.994150. 81" 2 346. 641104, 00"
1 610. 01457, 08¢ 9 789.364123. 76 2 459. 47479, 02
3 573.59+18, 30abed 9 190. 544248, 43" 2 437.03+£178. 57
4 589. 32450, 912bed 10 567.304+311.07* 1433.964220. 16¢
5 517. 62415, 45bede 9 520.99475. 01 2 248.48+54. 844
6 587. 47416, 942bed 10 316. 77+399. 48 1770, 934209, 13¢de
7 690. 02427, 44» 10 485.41+497, 57 1 960.44+130. 03P
8 666.69+11. 16" 9 621. 27464, 18 2 369. 30456, 91
9 380. 19485, 10° 8 007. 134245, 13¢ 1 570. 27165 40%
10 488. 88+ 38, 75¢d 8 176.00+164. 30°¢ 2 870.184104. 46*
11 567. 52436, 112b<d 10 032. 74459, 98 2 195. 82497, 33b«d
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Figure 4 The relationship between fat content and 1 [D].
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Table 2 The results and analysis of orthogonal experiment

3
Table 3 The results and analysis of orthogonal

experiment verification test

D
A B C
( )
| ) 1 | L 0821 0.179 AsB,C/D 0. 890 0.163
) . ) ) 5 0,866 0.188 AsB,C;D 0. 920 0.151
3 1 3 3 3 0.871 0.194 0. 416 0.371
4 2 1 2 3 0.870 0.179
0.8%., 0.6%
5 2 2 3 1 0.920 0.151 3
6 2 3 1 2 0.887 0.164
s
7 3 1 3 2 0.882 0.172
8 3 2 1 3 0.875 0.157
9 3 3 2 1 0.874 0.184
13} 0.8537 0.8587 0.8620 0.8727
ks 0.892 3 0.887 0 0.8700 0.878 3 1 L1, ,2012,
ks  0.877 0 0.877 3 0.891 0 0.872 0 37(1):105~109.
R 0.0386 0.0283 0.0290 0.006 3 2 LI 12007, 28(4):368~
. 370.
A7 Bz LZ
3 . LIl
k1 0.187 0 0.176 7 0.166 7 0.171 3 ,2005(10) :7~10.
k2 0.164 7 0.1653 0.1837 0.174 7 4 [J. N
ks 0.1710 0.1807 0.1723 0.176 7 2014,30(1):232~234
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