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Abstract: Using gas chromatography-mass spectrometry (GC-MS), a metabolomic analysis of volatile metabolites of "19 Xiang"
milk-ripe stage endosperm grains grown in Longchuan City and Lianshan City, Guangdong Province was conducted. The effect of origin on the
formation of aroma compounds in aromatic rice was also explored by identifying the genes related to the formation of aroma compounds using
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transcriptome technology. Multivariate statistical analysis was performed on the original data using principal component analysis (PCA) and
partial least squares discriminant analysis (PLS-DA). The results showed that the content of volatile substances in "19 Xiang" varied among
grains planted in different places, exhibiting significant differences in the relative contents of 14 aroma substances. KEGG enrichment analysis
revealed that the biosynthetic pathways of secondary metabolites significantly affected on the content of aroma substances. At the transcriptional
level, taking the Lianshan group as the control, the samples of the Longchuan group had 56 significantly upregulated genes and 89
downregulated genes, which were mainly associated with biological processes such as catabolism of organic matter and polysaccharide
metabolism. In conclusion, different planting environments greatly influence the content of aroma substances in aromatic rice, and carbohydrate

metabolism activities and stress response-related mechanisms at the milking stage may be crucial factors regulating the content of aroma

substances in the planting environment.

Key words: aromatic rice; off-site planting; aroma compound; 2-acetyl-1-pyrroline (2AP); transcriptome sequencing
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Table 1 ''19 Xiang" volatile metabolites

5 KR Rifdh % A & XAk £ % B 18] /min
1 2-Butanone 2-TER 3.02
2 3-Pentanone, 2-methyl- 3-RER, 2-% - 4.74
3 2,5-Pyrrolidinedione, 1-ethyl- 2,5-wbeldt —BR, 1-T Ak 2731
4 2(5H)-Furanone, 3-methyl- 2(5H)-*k v, 3-F - 23.69
5 2-Butanone, 3-methoxy-3-methyl- 2-THA, 3-FHAMK-3-FA- 1.78
6 2.3-Pentanedione 2,3- /% —FR 6.35
7 2(3H)-Furanone, dihydro-5-pentyl- 2(3H)-"krhfR, —H-5-/%4- 30.32
8 2-Hydroxy-3-pentanone 2-F3-3- R 14.97
9 2,3-Octanedione 2,3-F—FA 14.06
10 1-Penten-3-one, 2-methyl- 2-W A -1- & H-3-BR 6.50
11 Cyclopentanone, 2-(1-methylheptyl)- IRERA, 2-(1-F &R H)- 29.04
12 Acetone 7 BF) 227
13 Acetophenone KR 22.22
14 2-Propanone, 1-methoxy- 2-REA, 1-F Ak 12.91
15 Cyclohexanone, 2,2,6-trimethyl- RTER, 2,2,6-=F K- 13.69
16 3(2H)-Thiophenone, dihydro-2-methyl- 3QH)-ER R, —A-2-F - 19.28
17 Acetoin TABIR 12.99
18 Ethanone, 1-(1-cyclohexen-1-yl)- T, 1- (1-3RTHp-1-3%) - 8.08
19 4-Hydroxy-3-hexanone 4-$ 3 -3-TER 16.37
20 6-Octen-2-one 6-F H-2-BR 14.23
21 6,7-Dodecanedione 6,7-+ =tz =R 22.59
22 Ak Ethanone, 1-(1H-pyrrol-2-yl)- LA 29.15
23 3-Octen-2-one 3-FH-2-BR 16.31
24 1H-Pyrrole-2,5-dione, 3-ethyl-4-methyl- IH-tk78-2,5- =87, 3-T3k-4-9 3 34.76
25 2,2-Dimethyl-3-heptanone 2,2- =9 3 3- &R 19.98
26 2-Butanone, 3,4-epoxy-3-ethyl- 2-THA, 34-3RA-3-TH- 24.06
27 5,9-Undecadien-2-one, 6,10-dimethyl-, (E)- B X-6,10-=F £ -5,9-+ —bi-2-Ff 26.93
28 3,5-Dimethyl-2-octanone 3,5-—F & 2-F Iz hR 2.26
29 2-Nonanone 2-FBF 15.84
30 1-Hepten-3-one 1-J8& His-3-E 13.37
31 2,3-Hexanedione 2,3-T 0 8.31
32 2(3H)-Furanone, 5-butyldihydro- 2G3H)-kohE, 5-TA -4 23.39
33 Cyclopentanone, 2-octyl- IR, 2-F A 12.41
34 2H-Pyran-2-one, tetrahydro-6-methyl- 2H-vib-2-BF, 9 A-6-F K- 25.38
35 2-Dodecanone 2-+ &R 26.01
36 3-Cyclohexen-1-one, 3,5,5-trimethyl- 3,5,5- = 9 A -3-IR Tb-1-BR 16.29
37 2-Heptanone 2- B 9.86
38 3-Octen-2-one, 7-methyl- 7-9 H-3-FH-2-BR 31.21
39 5-Hepten-2-one, 6-methyl- 6-F H-5-FMh-2-BR 14.40
40 2-Hexanone, 4-methyl- 2-55ER, 4-F HK- 21.20
41 2,3-Butanedione 2,3-T—0R 431
42 2-Cyclohexen-1-one 2-3R k- 1-BF 23.25
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75 KA Kiftin 4 AF P LE AR PR B 18] /min

43 3-Octanone 3-F A 12.00
44 . 3,3-Dimethyl-hepta-4,5-dien-2-one 3,3-=% Hh-F 4,5-—Hp-2-FR 742

45 Ak Ethanone, 1-(4,5-dihydro-2-thiazolyl)- T, 1- (4,5-—5A-2-E= 3L ) - 24.65
46 3,5-Heptadien-2-one, 6-methyl-, (E)- 3,5-F —H5-2-BR, 6-F -, (E)- 20.95
47 3-Hexen-1-ol, (E)- B K-3-Thh-1-B2 15.84
48 Trifluoroacetyl-lavandulol ZALB-EREEE 30.74
49 3,4-Dihydroxyphenylglycol, 4TMS derivative 34-—HERKE T B, 4ATMS #7449 23.32
50 2-Amino-2-methyl-1,3-propanediol 2-FIE2-FH-13-A =B 13.29
51 4,4,6-Trimethyl-cyclohex-2-en-1-ol 4.4.6- = F K- T-2-Hr-1-BF 23.27
52 1,2-Ethanediol, dipropanoate 1,2-C =87, —RERES o/ 18/
53 2-Dodecanol 2-+ iz Eg 17.41

54 3-Hexanol, 2-methyl- 3-TEF, 2-F A 16.99
55 cis-1,4-Cyclohexanediol,0,0'"-bis(trifluoroacetyl) IRAR-1,4- K28, 0,0-R(Z A THL) 33.47
56 1-Propanol, 2-methyl- 1-RB%, 2-F - 7.67

57 Phenylethyl Alcohol NLBE 28.18
58 1-Penten-3-ol, 3-ethyl-2-methyl- 1-/8M-3-B2, 3-TA2-FH- 20.74
59 Cyclopentanol, 2,4,4-trimethyl- RBE, 2,44-=F K- 2525
60 1-Butanol, 3-methyl- 1-TE2, 3-Fik- 10.98
61 Linalool F AR 20.03

62 1-Hexanol -T2 15.04
63 1-Heptanol - B2 17.82
64 Ethanol LBz 3.58

65 Terpineol i B 23.52
66 BEE 3-Buten-1-ol, 3-methyl- 3-T H-1-B2 12.06
67 2,2,3,4-Tetramethylhex-5-en-3-ol 2,2,3,4-19 F A T -5 05-3-BF 22.27
68 Benzyl alcohol KB 27.39
69 1-Propanol 1-A B3 5.90

70 1-Penten-3-ol 1- /] M-3-B2 9.59

71 1-Octen-3-ol 1-3FH5-3-B% 17.60
72 2-Propanol, 1-methoxy- 2-RBZ, 1-FEH- 8.77

73 1-Octanol 1-FB2 20.51

74 2-Furanmethanol, 5-ethenyltetrahydro-5-trimethyl-, cis- 2-2k"% F &2, 5-CHARv9A-5-=F -, AKX- 17.35
75 (S)-(+)-3-Methyl-1-pentanol (S)-(+)-3-F H-1-/BF 14.32
76 1-Hexanol, 2-ethyl- 1-TB%, 2-THA- 18.733
77 2-Decen-1-ol, (E)- B-2-RMiBg 26.341
78 5-Hepten-2-ol, 6-methyl- 6-% H-5- M -0-B% 17.98
79 Methyl Alcohol WAz 3.00

80 2-Hepten-1-ol, (E)- B X-2- B H-1-B2 19.20
81 2,5-Dimethylcyclohexanol 2,5- =¥ I TES 21.19
82 2-Octen-1-ol, (Z)- MR K 2-F Mi-1-B2 21.84
83 Silanol, trimethyl- AizEE, Z WA 5.62

84 Cyclohexanol, 1-ethynyl- RTEE, 1-THk- 22.29
85 1-Butanol 1-TB 9.26
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ey
Fr5 KA Rifin 4 AR & L&Ak $ % B 18] /min
86 2-Buten-1-ol, (Z)- 2-TH-1-B2, (2)- 11.21
87 BEk 3-Pentanol 3-XEE 14.50
88 1-Pentanol 1-/%.52 12.18
%9 3-ls0pr9po>.<y-1,1,1,7,7,7-hexarpethyl-3,5,5 3-FARAL-1,1,1,7,7,7-55 ‘?%—?,5,5 1937
-tris(trimethylsiloxy )tetrasiloxane E(E AR AR
90 Cyclohexene, 4-ethenyl- IRTHr, 4-THrk- 20.13
91 Cyclohexene, 3-(bromomethyl)- TTH, 3- GRFA) - 20.43
92 n-Hexane ETH 1.64
93 Cyclohexane, 1,1-dimethyl- Wk, 1,1-=9F K- 15.49
94 Propane, 2,2-difluoro- Ak, 2,2-—#A- 12.13
95 Decane, 2,2,3-trimethyl- B, 2,23-=F 3k 10.94
96 Prenol SR 14.13
97 Cyclotrisiloxane, hexamethyl- RZAERUR, T 2.60
98 Benzene R 3.60
99 Propane, 2-methyl-2-nitro- kg, 2-F A --m - 14.10
100 Benzene, (1,1,4,6,6-pentamethylheptyl)- *, (1,1,4,6,6- 2 F &) 16.61
90 Cyclohexene, 4-ethenyl- RTHr, 4-Thrk- 20.13
91 Cyclohexene, 3-(bromomethyl)- TH, 3- GRFA) - 2043
92 n-Hexane ETE 1.64
93 Cyclohexane, 1,1-dimethyl- Hdke, 1,1-=F K- 15.49
94 Propane, 2,2-difluoro- Ak, 2,2-—#A- 12.13
95 Decane, 2,2,3-trimethyl- BRIz, 223-ZFH- 10.94
96 - Prenol SR 14.13
97 Cyclotrisiloxane, hexamethyl- KRR, ~FE- 2.60
98 Benzene X 3.60
99 Propane, 2-methyl-2-nitro- Ak, 2-FF H-2-AH - 14.10
100 Benzene, (1,1,4,6,6-pentamethylheptyl)- *, (1,1,4,6,6- 5 F £ &) 16.61
101 Cyclopentasiloxane, decamethyl- RREERIT, T F k- 9.99
102 cis-4,5-Epoxy-(E)-2-decenal IR K -4,5-FR B -(E)-2- 54 29.89
103 Undecane, 2,4-dimethyl- +—dx, 24-—F K- 11.83
104 Methane, oxybis[dichloro- Fht, BRR[=F- 531
105 1-Dimethylthexylsilyloxyheptane 1-=F R AT el 8 R 39.67
106 Styrene B 11.90
107 Hexadecane +ookt 16.22
108 Heptadecane, 2,6,10,14-tetramethyl- B, 2,6,10,14-v9 F H- 18.87
109 1,3,5-Cycloheptatriene 1,3,5-3 & =5 5.73
110 Heptanal IR, 9.88
101 Cyclopentasiloxane, decamethyl- HRREERIT, T F k- 9.99
102 cis-4,5-Epoxy-(E)-2-decenal MR K -4,5-FR 8 -(E)-2- R M 29.89
103 Undecane, 2,4-dimethyl- +—dz, 24-—F K- 11.83
104 Methane, oxybis[dichloro- e, BRR[=A- 5.31
105 1-Dimethylthexylsilyloxyheptane - =¥ RO F A E LR 39.67
106 Styrene B 11.90
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5 EA Riftdh 4 AR & L&Ak ARG B 18] /min
107 Hexadecane +ook 16.22
108 Heptadecane, 2,6,10,14-tetramethyl- BN, 2,6,10,14-79 ¥ H - 18.87
109 1,3,5-Cycloheptatriene 1,3,5-3 & = Hin 5.73
110 Heptanal )39 9.88
11 Bicyclo[3.2.1] oct-2-ene, 3-(1,1-dimethylethoxy)-  SIR[3.2.1]5F-2-4, 3-(1,1-=F & LAIK)- 19.19
112 Heptane, 2,2,4,6,6-pentamethyl- B, 2,2,4,6,6-7F - 4.06
113 2,6-Octadiene, 2,7-dimethyl- 2,6-F M5, 2,7-—% A 16.12
114 Pentadecanal- + Ak 30.51
115 trans-1-Butenylcyclopentane B A-1-TH R R 16.45
116 Butanal, 3-methyl- TH, 3-Fik- 3.25
117 Bx m-Aminophenylacetylene M-Z2XE R T 37.64
118 2-Cyclopenten-1-one, 4-acetyl-2,3,4,5,5-pentamethyl-  2-2% & }-1-BA, 4-TBEH-2.34,5,5,5- 7 F - 21.62
119 Trisiloxane, octamethyl- ZAERUR, N\NF A 2.66
120 Cyclotetrasiloxane, octamethyl- KRS, NTF A 5.15
121 Cyclohexasiloxane, dodecamethyl- AR, =T A 15.01

Bicyclo[3.1.1]heptane,2,6,6-trimethyl-, SIR[3.1. 118 45,2,6,6- = F AL IR-(125]-

@ oRsOmmadeimetiss o GRS
123 pent-2-en-1-yloxy] disiloxane R—Hr- R | R AR 13.37
124 5,10-Pentadecadiyne, 1-chloro- 5,10-+ A2 =}, 1-&- 11.07
125 6-Dodecyne 6-F =k 20.34
126 1-Hexyne, 5-methyl- 1-Tkk, 5-FHk- 35.74
127 3-Methyl-2-butenoicacid, cyclobutyl ester 3-WH-2-THBR, AT Ee 18.47
128 Carbamicacid, (1,3-dithian-2-ylmethyl)-, methyl ester ~ R FE#, (1,3-—&5p-2-AKLFHL)-, Fas 16.15
129 3-Methylcyclopentyl acetate 3-F AR BE TR ES 18.26
130 Butyrolactone T B 9.28

131 Ethyl Acetate T LBs 21.61
132 Pregnan-18-oicacid, Pregnan-18-7#h &4 2.88

20,20-[1,2-ethanediylbis(oxy)]-, methyl ester, 20,20-[1,2-ethanediylbis(oxy)]-, ¥ A&,
133 (5-1-(3-Benzyl-2-thioureido)-1-deoxy-d- (5-1-(3-Benzyl-2-thioureido)-1-deoxy-d- 12.89
Glucopyranose 2,3,4,6-tetraacetate vl B 28 2,3,4,6-79 LERES

134 Hexanoic acid, ethyl ester TFR LR 8.11

135 Bk Hydratropic acid, undec-2-en-1-yl ester S A ERARR, +—AK-2-H-1- 2 BE 11.43
136 Ethyl trifluoromethanesulfonate = AT ARBR TS 14.85
137 Hexanoic acid, anhydride CERBT 15.26
138 Acetic acid ethenyl ester LB UH AR Bs 12.76
139 Undecanoic acid, methyl ester +—B ¥ B 3.44

140 2,2,4-Trimethyl-1,3-pentanediol diisobutyrate 224-ZF 313 R—BE—F T BRES 34.90
141 2-Butenedioicacid (Z)-, monomethyl ester 2-THZBR (2)- % F Bg 27.47
142 Phthalic acid, heptyl pentyl ester AR = F B AR B 32.54
143 Succinicacid, tridec-2-yn-1-yl PHIAE, T A2 M1 39.44
144 3-methylbut-3-en-1-yl ester 3-W A T-3-M-1-A B8 28.45
145 Tributyl phosphate BB = T Bg 28.34
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286

ey
g R Rifdh 4 AR & & AR $ % B 18] /min

146 Acetic acid, methyl ester BR, FEg 2.36

w o 12 Benzendicatboryio cid APE, TEITEARS 48
148 Eicosanoic acid, ethyl ester IR LB (LA BR LES) 34.78
149 Pentadecanoicacid, 2,6,10,14-tetramethyl-, methyl ester +AWER, 2,6,10,14- 9 F K-, FE 15.46
150 Butanoic acid, 2-methyl- THE, 2-F- 22.88
151 Octanoic acid FBR 31.13
152 Pentanoic acid, 2-methyl-, methyl ester RER, 2-FHA, FE§ 23.62
153 Propanoic acid, 2,2-dimethyl- RER, 22-—F K- 20.76
154 Pentanoic acid IR 24.39
155 Nonanoic acid X 33.16
156 Butanoic acid TE 21.85
157 Hexanoic acid TR 26.70
158 Pentanoic acid, 3-methyl- JRER, 3-F k- 25.65
159 BR% Propanoic acid FIER 19.67
160 Pentanoic acid, 2-methyl- LER, 2-% A 25.10
161 2-Heptenoic acid 2- B ER 31.51

162 Butanoic acid, 3-methyl- THBR, 3-Fk- 22.85
163 Heptanoic acid JRBR 29.01

164 Acetic acid B BR 17.39
165 2-Butenoic acid, 3-methyl- 2-TABR, 3-FHk- 25.66
166 Propanoic acid, 2-methyl- B, 2-F k- 20.44
167 Hexanoic acid, 2-ethyl- TR, 2-THA- 28.97
168 Pentanoic acid, 4-methyl- JRER, 4-F A 25.89
169 Propanoic acid, 2-methyl-, anhydride B, 2-F -, BRET 16.84
170 Butanamide, 3-methyl- Tk, 3-F k- 28.16
171 Pyrrole aS 18.99
172 1-Aziridinepropanenitrile, methyl- - AR AN, T 21.32
173 Aziridine, 1-ethenyl- RAE, 1-THik- 5.98

174 Furan, 2-hexyl- ko, 2-THk- 8.20

175 Pyridine A 10.12
176 1,3-Dioxolane, 2-heptyl- 1,3-—8URF, 2- - 1.782
177 Benzofuran, 2,3-dihydro- FHvked, 2,3-—A- 36.847
178 Ze3r%k trans-Linalool oxide (furanoid) B XFAEBEEAA (vkoh) 18.082
179 Furan, 2-pentyl- kol 2-/R k- 11.211
180 Benzene, 1,3-dimethyl- X, 13-=F k- 8.322
181 2H-1-Benzopyran, 2H-1-FJtwibrd, 3,5,6,83-@%’%5& 28,639

3,5,6,8a-tetrahydro-2,5,5,8a-tetramethyl-, trans- 2,558 F A, RX

182 Furan, 2-methyl- vk, 2-Fik - 2.957
183 2-Acetyl-1-pyrroline 2- LBt -1 -vhrfotk 14.359
184 2-Furanmethanol, tetrahydro-5-methyl-, trans- 2kl FEE, WA-S-FH-, BRX 28.056
185 Indole, 3-methyl-2-(2-dimethylaminopropyl)- ek, 3-FHE2-2-—F ARLEAK)- 26.721
186 Furan, 2,3-dihydro-3-methyl- vk, 2,3-—5-3-F - 4.592
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ey
Fr KA Rifdh 4 A F XA AR $R 8 i Ia] /min
187 2-Butenal, 3-methyl- 2-T ek, 3-% 3 10.341
188 Nonanal 7S 15.94
189 2,4-Nonadienal, (E,E)- 24-E VB, (E,E)- 23.50
190 Hexanal 7S 1.80
191 Acetaldehyde Lt 9.33
w i
193 " Pentanal JREE 24.94
194 2,4-Decadienal 24K ik 19.59
195 2-Nonenal, (E)- 2-THE, (E)- 21.98
196 Benzeneacetaldehyde EXS 13.95
197 2-Heptenal, (Z)- 2-E, (Z)- 2.79
198 Methacrolein WA A e 2221
199 2-Decenal, (E)- R R -2-RMls, 15.94
200 Benzaldehyde B 19.12
201 3-Furaldehyde 3-HREE 16.79
202 Phenol KEy 29.83
203 Bk 2-Methoxy-4-vinylphenol 2-F B A-4- T R By 33.42
204 Phenol, 2-methoxy- KBy, 2-F R84k 26.87
205 3-Pyridinecarboximidoyl chloride, 3-th3i?§;ﬂﬂ%ﬁ5t§k, 16.26
N-[2-hydroxy-3-(1-piperidinyl) propoxy]- N-[2-F3-3-(1-9k2 ) R AL -
206 2-Methyl-2-propyl methylphosphonofluoridate 2-F 327 A T AR B A 29.76
207 Tetramethylbutanedinitrile WY AT 5.40
Rom sRsTRENTE
209 Disulfide, dimethyl —E, —F ik 6.58
210 Carbon dioxide ZRAbER 1.53
211 MorphOl_ifgﬁ;gﬁiﬁ?ryhhm "ok, 4-[5- (2-4RERAL) 2R FAL 25.92
212 e Hydroxylamine, O-decyl- B, AR 21.35
213 Sulfoxide, methyl phenethyl TR, FAALTE 9.62
214 Caffeine vk ) 48.87
215 Methylene chloride —A T 3.42
216 Acetonitrile T 4.77
217 Carbon disulfide ZERALER 1.90
218 Methanesulfonic anhydride R R BT 10.61
219 4-Methyl-2,4-bis(p-hydroxyphenylpent-1-ene, 4-F E-24-3 (P-#223K38) PET-1-ENE, 756
2TMS derivative 2TMS 4744
220 CH3C(0)OCH(CH3)C(O)CH3 P 15.64
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NEIFRIE TR <19 & 045 R RS
e, ARSIGHET 1A B PLS-DA 2 (Bl Do
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(0.98) A1 Q2y (0.90) ¥k 1, H R2Y>Q2Y, i
AR T R

class ~® LC_met LS met
10
ST 10
& of
x ) 11
2 )
S -5t
[~
,10 -
R2Y: 0.98, Q2Y: 0.90
,15 -

-10 0 10
PC1 (47.97%)

B 1 R)4EFNZE LR LR HY PLS-DA RS 53Rl B
Fig.1 The scatter plot of the PLS-DA model for the comparison
of the Longchuan formation and the Lianshan formation

22 ZREFA[MR LR I E RO

HE—20FETF PLS-DA I3 — il A 45
#HFE (Variable Importance in the Projection, VIP) {H
FZE 5% (Fold Change, FC), 454 T-test [f) P

5% FC>1.5 8] FC<<0.667 H. Pvalue<<0.05. PiZl#f
AHIEHIEE] 14 FIESYR AN & BAAE R E %
5 (GR 2. SEIAFEAMLL, )IHEARPR 2-
LIRFE-1-Ens Ik (2AP) Al—FhRIAYE IR 2-2,
B - SR EERN, R4 12 FESA
MR, BRI, B, BRI
R, IXEHITORE S BRI B XU .

KEGG i &0 ra B e £ 2 \ilms 5
e E BEA A REHA R AME 55 S8, AR9I R
(2 AR R R 12 24/CuhEEE (& 2), H
BEEET IR G s

Taurine and hypotaurine metabolism -

Caffeine metabolism -

~log 10 (P value)
C5-Branched dibasic acid metabolism - o os
0.6
Sulfur metabolism - 04
. 02
2 Pyruvate metabolism - . 00
5
= Phosphonate and phosphinate metabolism - Number
« 1.00
Phenylalanine metabolism - ® 125
®1.50
Biosynthesis of secandary metabolites - (] :;(7)(5)

Glycolysis / Gluconeogenesis -
Carbon metabolism -
Propancate metabolism - «
02 04 06 08 10
Ratio
& 2 ZFRiEH KEGG (RIS RR S &
Fig.2 Scatter plot of differential metabolites KEGG metabolic

L2 RRIAEY), WEKM N VIP>1.0, 57 pathway
=2 ERBESYR
Table 2 Differential aroma substances
i Rifth LG AR Anrdnit LCvsLS

1 3-methyl-2(5H)-Furanone 3-% 3-2(5H)-7k R X728 down
2 3-methyl-Butanoic acid 3-FA-TER B RA down
3 Acetic acid T B4 down
4 2-methyl-Butanoic acid 2-FA-TER B E. RA down
5 Hexanoic acid B & HE. A down
6 Pentanoic acid RER nELA-. FRA down
7 (Z)-2-Octen-1-ol AR 2-F Wi-1-B% Aok down
8 1-Octen-3-ol 1-¥FH-3-B B, TEE down
9 Phenylethyl Alcohol N RE down
10 Ethyl Acetate LER LB BAEA. 5 down
11 Hexanoic acid, ethyl ester TR LB & down
12 (Z)-2-Heptenal MR 2- & B JiE ok down
13 2-ethyl-1-Hexanol 2-TH-1-T.B2 TR, ik up

14 2-Acetyl-1-pyrroline 2- LB 1wtk KRARAER up

E APRAEROR T LK,
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Fig.3 Differentially expressed genes screening results
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V) A1-IEREIR QAP FIRTIRYIID, Bets SHEEEfET
FEMIFR L 7, BE R AL NI A 2APIP), A,
SRR E IR 2AP AR B AR,

FUECPR AR A () e s A AT, IR S
18 ] 2 N P AR AR AR I R FE PR LR AR TR AR B 2
%5, A5 2AP BIHAYIR 6 ISR — L S iR
PHEAZERME (B D. wEprR, 5&ELHEE, )
AR ZE RS T I A (DAO) &
P, BERET 165.38%, MXHFIEZL K (MG).
B SRR S I (OAT ) ¥ 14 DA S ML k-5 -2 182 5 (PS5 C)
SRR ERRT 24.57% 10%F1 22.29%. SFiZEHA
FIH RS, SEAE, 8 REA g k-5-F2 R
ARG (PSCS) ZERARE . MR, 5iE
tiAHEE, J8)IEEA T PSC & 8. OAT F1 DAO J&E
SRR T 10.75%- 12.33%411 641.18%, %} P5CS
TETER MG Er &N 5 T 70.79%F 16.40%. 25
REW, SELAFEAML, PSC &&. OAT iEH:LA
S DAO VEEAE Jo ) AREAS rh BB BEAIS, 11 MG &
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