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Abstract: To elucidate the variations in quality and volatile component changes in different forms of stored
indica-japonica hybrid rice, a study was conducted with Yongyou 1540 rice as the test material. Under
storage conditions of paddy, brown rice, and milled rice, compared to conventional warehousing, an
investigation was conducted to assess the influence of low-temperature storage (15=1 °C, RH 60%) on its
quality (fatty acid value, sensory evaluation) and volatile components. Results showed that storing rice at low
temperatures significantly enhanced sensory quality when comparing with conventional storage after six
months, and the fatty acid value was notably superior after 12 months. Moreover, storing rice as paddy or
brown rice significantly outperformed milled rice storage (at 12 months). Analysis using gas
chromatography-ion mobility spectrometry (GC-IMS) to examine the volatile components of the rice under
different treatments, aldehyde and ketone substances in rice stored for 6~12 months increased in comparison
of fresh rice. Among these, the differences in volatile components were relatively minor between samples
stored for 6 months and notably greater between samples stored for 12 months. Substances like
2-methyl-1-butanol, pentanal, hexanal, 3-methylbutanal were found in higher concentrations in room
temperature samples compared to low-temperature storage, while cyclohexanone, 2-butanone, butanal,
3-hydroxy-2-butanone were lower in concentration. In conclusion, low-temperature storage of paddy or
brown rice maintained the quality and volatile components of indica-japonica hybrid rice better than those of
conventional storage. This research can provide essential data and theoretical foundations for post-harvest
storage and production of indica-japonica hybrid rice.

Key words: Indica-japonica hybrid rice; storage form; storage quality; volatile flavor components
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Fig.2 Effects of different storage patterns on sensory
scores of Yongyou 1540 rice
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Table 1 Volatile composition analysis table

5 &Y CAS 5 S MXS AT R RIAEXTOR B8 5 4% O B B [l /s AR XS SE AL B ] /ms
1 ol FR A R Y C123115 CsH;0, 136.1 1.440.1 983.807 1.209 58
2 Ko F AR PR TN M C140670 CioH,,0 148.2 1243.0 700.434 1.232 90
3 b 4 I s C19894974  C,oH,;60 152.2 1201.7 640.986 1.216 88
4 FL 22 2F C118718 CeH0; 126.1 12854 761.335 1.215 06
5 TKA% 2 1 iR C119368 CsH;0;5 152.1 11985 636.431 1.202 28
6 TRk C124196 CoH,50 142.2 1105.3 502.450 1.479 42
7 TR Bk C124196 CoH,50 142.2 1105.7 502.892 1.945 26
8 -2 T HL (2548870  CgH,,0 126.2 1056.5 432.187 1.336 21
9 R 1 unidentified * 0 1028.5 391.974 1.263 78

10 I LA C124130 CsH,60 128.2 1 005.8 359.273 1.405 34
11 IE2E R K C124130 CsHy60 128.2 1005.8 359.273 1.826 74
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12 2-1F S K I C3777693  CoH,40 138.2 996.3 345.800 1.258 34
13 6- 1 -5 F 4 -2 -l C110930 CgH,,0 126.2 993.6 343.460 1.179 69
14 1-7 45 -3 3391864  CgH,60 128.2 985.3 336.356 1.162 39
15 7R H R LA C100527 C;HO 106.1 960.4 315.120 1.155 49
16 (E)-2- B4 I Bk C18829555 C;H;,0 112.2 954.6 310.180 1.261 37
17 AR R C100527 C,HO 106.1 960.1 314.860 1.474 63
18 2- 7, T g s C24295032  CsHsNOS 127.2 992.7 342.680 1.132 80
19 [ 99854 CioHs 136.2 1050.5 423.540 1.219 01
20 XU C138863 CioHys 136.2 1020.6 380.547 1.218 07
21 B-AE M LA 514965 CioHie 136.2 991.3 341.534 1.215 84
22 B-R s C127913 CioHys 136.2 973.6 326.429 1.216 76
23 B-E M Rk (514965 CioHye 136.2 993.9 343.685 1.708 74
24 R 53535334 C;H,0 116.2 971.1 324.271 1.401 05
25 Thic Nl (823223 CeH 00, 114.1 1081.5 468.178 1.167 82
26 05 T e C78706 CioH 50 154.3 1097.6 491.327 1.219 71
27 i A AR 586629 CioHys 136.2 1078.8 464.225 1.216 47
28 KA 2 unidentified * 0 1077.0 461.684 1.318 62
29 K 3 unidentified * 0 1078.2 463.378 1.798 56
30 TR THERM C109217 CsH,40, 144.2 997.3 347.059 1.340 84
31 3-E C13466789  CyoHjg 136.2 1007.9 362.351 121563
32 TR TBE Ak C109217 CsH,40, 144.2 997.7 347.705 1.821 05
33 (B)-2-BMaite — 54k C18829555 C;H;,0 112.2 951.9 307.861 1.671 07
34 4-5 N HE R C99876 CioHyq 134.2 1022.7 383.673 1.727 49
35 3 589980 CsHy50 130.2 990.2 340.582 1.394 75
36 ok C142621 C6H},0, 116.2 992.7 342.674 1.303 96
37 2 -2-"F T R A (2548870  CgHy,0 126.2 1056.9 432.853 1.832 84
38 P C111717 C;H,,0 114.2 901.2 264.644 1.698 18
39 2- i LA C110430 C7H,,0 114.2 892.2 256.914 1.262 22
40 2- B — R4 C110430 C;H,4,0 114.2 893.3 257.880 1.637 38
41 2- T M 2L A4 6728263  CeH,y00 98.1 851.6 235.173 1.182 01
42 2-C R R K C6728263  CeH,0 98.1 849.4 233.965 1.518 36
43 IEC R A 66251 CeH,,0 100.2 796.6 205.702 1.260 92
44 1E U Rk C66251 CeH 1,0 100.2 794.3 204.494 1.566 23
45 2- F e 70 S0 - 3 -l LA C3188009  CsH0, 100.1 764.9 191.208 1.062 99
46 2- F 5 0 S -3 - — R A4 C3188009  CsH0, 100.1 761.3 189.758 1.418 75
47 2 -2- S M C1576870  CsHgO 84.1 749.4 184.927 1.360 53
48 KEHY) 4 unidentified * 0 745.2 183.236 1.436 86
49 4-F 5L -2- I T C108101 C¢H,,0 100.2 730.9 177.438 1.179 42
50 IE C LA C111273 CeH,,0 102.2 871.1 245.629 1.330 55
51 1F Ul TR Ak C111273 CeH140 102.2 870.5 245.309 1.641 00
52 T I P B A4 C71410 CsH,,0 88.1 764.1 190.889 1.25532
53 FI5Y) @icamt" 27N C71410 CsH,,0 88.1 765.8 191.589 1.510 63
54 2-F AL TR C137326 CsH,,0 88.1 734.7 178.977 1.232 07
55 SR B C123513 CsH,;,0 88.1 729.3 176.797 1.247 54
56 3 JE-2- TR I B4R C107868 CsH0 84.1 778.8 196.883 1.091 82
57 3-F 2T — R ik C107868 CsH0 84.1 776.1 195.793 1.357 81
58 2 T ik C111762 CeH 140, 118.2 902.1 265.375 1.206 82
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5 latt?] CAS 5 R X i RIS R BRI A PR I TR] /s AIXTT AL I 8] /ms
59 K 5 unidentified * 0 927.9 287.389 1.206 82
60 KFH 6 unidentified * 0 837.9 227.841 1.154 64
61 BN C108941 CeH 0 98.1 898.3 262.127 1.15598
62 K 7 unidentified * 0 895.3 259.600 1.549 30
63 K 8 unidentified * 0 919.0 279.810 1.216 18
64 TE U BpAA C110623 CsH,00 86.1 697.8 164.044 1.190 61
65 1E G — B Ak C110623 CsH,0 86.1 701.4 165.484 1.426 98
66 5] 7 C79094 C3H0, 74.1 707.5 167.952 1.102 23
67 1) -3 - B A C1629589  CsHgO 84.1 668.9 154.995 1.080 65
68 12075 -3 — SR 44k C1629589  C;H0 84.1 668.2 154.789 1.313 93
69 2-FEE T RE LA 96173 CsH,00 86.1 676.6 157.052 1.159 78
70 2-FHRETRE R4k 96173 CsH,00 86.1 676.6 157.063 1.398 78
71 S GRS B 590863 CsH,00 86.1 644.5 148.392 1.181 15
72 ST R A 590863 CsH,0 86.1 643.4 148.115 1.407 56
73 LR TRk C141786 C4H;50, 88.1 603.1 137.224 1.096 67
74 LR Rk C141786 C,4H;50, 88.1 602.3 137.016 1.339 30
75 2- T C78933 C,H;0 72.1 585.6 132.506 1.246 60
76 IE TR C123728 C,H;0 72.1 553.0 123.728 1.274 47
77 AT C67641 C3HO 58.1 514.0 113.196 1.118 18
78 5T C78831 C4H;40 74.1 625.6 143.290 1.366 05
79 3-5%5-2-THR C513860 C,H;0, 88.1 697.4 163.854 1.327 23
80 KEn 9 unidentified * 0 541.0 120.468 1.178 90
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Fig.4 Gallery Plot fingerprint spectra of volatile substances in different storage periods of rice with different forms
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