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Abstract: Large-leaf yellow tea (LYT) is famous for its crispy-rice-like odor, and “Lalachuo” (roasted processing) is the key important
processing to form the characteristic flavor. Using Gas Chromatography-Mass Spectrometry (GC-MS) technology to investigate the volatile
compositions of Large-leaf yellow tea by means of steam distillation (SD), and the effect of roasting degree under small fire (120 ‘C~130 C),
medium fire (130 ‘C~140 ‘C) and old fire (145 ‘C~155 “C) on its volatile quality coupled with sensory evaluation was studied. The results
revealed that heterocyclics, aromatics and esters compounds were the mail volatiles of LYT undergoing small fire, medium fire and old fire
roasted processing, the former two owned less volatiles (had 84, 72 volatiles, respectively), and also had undesired odors that are
(E)-4-hexen-1-ol and N-ethylbenzenamine, which are of grassy or bumnt flavor; the latter one contained much more volatiles (104 volatile
compounds were detected, and of which 99 volatiles were identified), especially for containing-nitrogen heterocyclics which are of roasted,
caramel-like odor in tea. And also the sensory evaluation results matched well with the data of volatile compositions, the LYT undergoing old
fire processing enriched in roasted and caramel-like odor, protruded the nutty flavor, and had the characteristic flavor of ‘Crispy-rice-like odor’
(had the highest evaluation score, 8.33). Old fire roasted processing can make an excellent volatile quality of LYT.
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Table 1 Sensory evaluation on Large-leaf yellow tea in different roasted degrees
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Table 2 The volatile compositions of large-leaf yellow tea in different roasted degrees

) KA/ (ng/g)
No Y U RT/min RI
ok K K

1 1- 9 - TH-Ho% 1-Methyl-1H-pyrrole 322 728 nd 92.16+6.05 26.75+1.14

2 3-F R 2-THREE 3-Methyl-2-butenal 3.28 732 nd 8.64+2.09 1.78+0.03

3 A Sy Pyrrole* 3.41 739 97.70+8.24 143.854+47.28 59.2342.20

4 3-FHA-1-TE 3-Methyl-1-butanol 3.73 757 25.58+5.79 nd 6.55+0.93

5 R Toluene* 3.76 759 2970.78+397.15 3436.87+928.61 1525.15+42.55
6 4-F H3- R H-2-BR 4-Methyl-3-penten-2-one 441 795 83.74+6.06 nd 3.12+0.77

7 2-F Fegrd 2-Methylthiazole 4.68 805 nd nd 1.07+0.15

8 2-F 3K = A-3(2H)-"k " R Dihydro-2-methyl-3(2H)-furanone 470 805 201.95+16.94 nd 131.39+32.65
9 1-Z - 1H-7be% 1-Ethyl-1H-pyrrole 4.81 808 2073.51+58.30 4137.45+£699.43 1151.26+219.10
10 EE Methylpyrazine* 523 820 637.65£74.12 660.47+99.36 466.85+103.71
11 AR BE* Furfural* 5.44 825 1923.52498.73 588.67+73.74 3380.96+601.91
12 2-F - 1H-wibek 2-Methyl-1H-pyrrole 5.61 830 62.17+£8.23 233.46+29.85 119.7542.44
13 ZF G Trimethyloxazole 6.01 841 126.78+17.94 182.22+8.87 151.74429.33
14 2-vk vl F B * 2-Furanmethanol* 6.22 846 123.06+5.81 134.00£5.72 127.86+17.76
15 B -4- T BE* (E)-4-Hexen-1-ol* 6.32 849 nd 111.91+8.53 nd

16 LR* Ethylbenzene* 6.51 854 696.52+32.93 683.01+44.07 351.92+85.68
17 s F K p-Xylene 6.87 864 549.81+£58.74 1979.41+55.49 989.43+25.69
18 -3 K He-1,3-—FF 4-Cyclopentene-1,3-dione 7.29 875 nd nd 8.14+1.15
19 2(1H)-" AR 2(1H)-Pyrazinone 7.29 875 nd nd 0.94+0.13
20 2,6-—F H-1,5- 8t 2,6-Dimethyl-1,5-heptadiene 743 879 nd nd 120.62+23.74
21 1,3,5,7-3RF w b+ 1,3,5,7-Cyclooctatetraene* 7.76 888 566.05+85.17 598.37+61.20 287.25+83.91
22 5-(1-F A L T H)-1,3- 3R R = 5-(1-Methylethylidene)-1,3-cyclopentadiene 7.79 889 nd nd 5.18+0.73
23 1-2-"k i 35 LB 1-(2-Furanyl)ethanone 8.51 906 1214.44+65.02 853.03+£65.83 811.46+134.62
24 2,5- = Hokea 2,5-Dimethylpyrazine 8.67 909 1580.03+139.3 1072.96+86.24 1014.82+204.80
25 T Aotk Ethylpyrazine* 8.83 913 751.43+37.90 414.95£79.17 375.22466.67
26 2,3-—F Kok 2,3-Dimethylpyrazine 8.91 914 nd nd 109.63+15.50
27 2-T - TH-#o% 2-Ethyl-1H-pyrrole 9.24 921 nd 148.29+48.64 50.7124.91
28 1-T % 1H-wt% 1-Butyl-1H-pyrrole 10.27 942 nd nd 40.34+12.33
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29 (18)-2,2-=F JA-3-T F K Z 3R [2.2.1]& 4% (15)-2,2-Dimethyl-3-methylene-bicyclo[2.2.1]heptane 10.47 945 nd 83.1749.03 nd
30 5-F HAES 5-Methyl-2-furancarboxaldehyde 11.01 956 1568.67+£95.68 76.41+£8.84 2296.70+37.17
31 B S Benzaldehyde* 11.06 957 89.65+4.14 905.93+23.01 110.94+7.31
32 2B F B Methyl 2-furoate 11.72 971 115.72+19.75 682.26+75.71 673.45+£137.15
33 B Phenol* 11.99 976 nd nd 78.92+10.95
34 - P AN B-Myrcene* 12.59 988 466.44+99.75 739.79+20.57 169.72+20.67
35 2-THR-5-F ook 2-Ethyl-5-methylpyrazine 12.92 995 548.42+13.90 nd 445.67+88.93
36 = F Mook Trimethylpyrazine 13.09 998 266.52+39.20 96.03+7.99 119.05+22.81
37 2-TH-6-F ook 2-Ethyl-6-methylpyrazine 13.15 999 1520.89+46.93 nd 649.74+91.89
38 1-F - 1H-ribr&-2-vtbei F B2 1-Methyl-1H-pyrrole-2-carboxaldehyde 13.18 1000 nd nd 39.18+5.54
39 3-L 24— - 1H-bk 3-Ethyl-2,4-dimethyl-1H-pyrrole 13.53 1006 nd 423.73+44.63 78.08+11.04
40 TH-vtbe-2-vikek F B 1H-Pyrrole-2-carboxaldehyde 13.61 1008 nd nd 44.81+11.28
41 (BLR)-2,4-3F Z Hinis (E,E)-2,4-heptadienal* 13.70 1010 nd nd 39.33£5.56
42 1-F H4-(1-F R TH)-1,3- AT 5 1-Methyl-4-(1-methylethyl)-1,3-cyclohexadiene 13.95 1014 210.73£14.07 405.31+93.76 163.90+22.97
43 123-ZF 4K 1,2,3-Trimethylbenzene 14.06 1016 nd 127.08+9.71 82.90+20.03
44 ARFRER 0-Cymene 14.36 1022 101.51£8.16 436.31+76.81 239.61+52.31
45 7-3. R F - IR[4.1.0) B 7-Propylidene-bicyclo[4.1.0]heptane 14.59 1026 nd nd 13.48+1.91
46 ATA Limonene* 14.60 1027 672.13£81.08 1619.68+47.05 610.30+14.30
47 2- LBHAR-5-F ek v 2-Acetyl-5-methylfuran 14.76 1030 nd nd 16.27£2.30
48 FEE* Benzyl alcohol* 14.84 1031 183.11£16.41 275.24+87.27 172.73+18.84
49 2,2,6-=F FE IR TER 2,2,6-Trimethylcyclohexanone 14.90 1032 nd nd 3.57+1.15
50 B A-B-F ki trans-p-Ocimene* 15.05 1035 217.06+42.50 205.37+20.69 61.57+7.45
51 ENa S Benzeneacetaldehyde* 15.35 1041 683.31+36.46 1258.89+356.38 483.55+30.50
52 1-A A 1H-7t% 1-Pentyl-1H-pyrrole 15.78 1049 41.14+6.72 nd 92.88+7.67
53 7=t S M y-Terpinene* 16.16 1056 147.60+7.43 300.82+12.27 112.44425.67
54 1-(1H-7tke&-2-45) ZBR 1-(1H-pyrrol-2-yl)ethanone 16.31 1059 317.93£76.44 nd 231.40+0.97
55 R LR Acetophenone 16.46 1061 201.80+37.42 77.58+7.39 176.76+34.87
56 FAEBR R MM | * Linalool oxide [ * 16.84 1068 643.4+30.00 1713.09+60.55 744.89+191.43
57 1-(1- 9 2h-1H-wtB-2-28) LA 1-(1-Methyl-1H-pyrrol-2-yl)ethanone 16.90 1070 162.84+9.10 nd nd
58 3-T K25 = F Hobok 3-Ethyl-2,5-dimethylpyrazine 17.07 1073 1734.70+145.57 1103.57+44.97 1402.51+34.03
59 2-TH-3,5- = F Fobok 2-Ethyl-3,5-dimethylpyrazine 17.41 1079 370.06+43.46 246.32+44.66 306.85+£70.27
BTR
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60 SHAR T 1-Methyl-4-(1-methylethylidene)cyclohexene 17.58 1082 nd 811.24+157.42 nd
61 FAEB E e 11+ Linalool oxide II* 17.68 1084 892.72+28.58 1436.1032.49 845.12421.65
62 2,5-=— T HkA 2,5-Diethylpyrazine 17.88 1088 165.14+9.37 nd 102.45+22.80
63 SABBE* Linalool* 18.45 1099 2858.70+60.13 670.41+£98.39 435.20+12.67
64 ke Undecane* 18.50 1100 nd nd 19.06+1.52
65 PLA AR Hotrienol* 18.60 1102 433.97+18.97 54.90+4.70 nd
66 NI NI 18.93 1108 2111.19+35.58 2263.60+382.95 1584.90+373.25
67 1 AR BR Isophorone 19.41 1117 139.95+8.99 nd nd
68 N-THE K N-Ethylbenzenamine 19.80 1125 nd 50.10+7.42 nd
69 34-=W KD 46-F =M 3,4-Dimethyl-2,4,6-octatriene 19.89 1126 58.9949.53 143.73£22.96 nd
70 2,6-—W K24 6-F =l 2,6-Dimethyl-2,4,6-octatriene 19.90 1127 nd nd 67.88+12.64
71 2-57 A A-3-F Aotk 2-Isobutyl-3-methylpyrazine 20.19 1132 nd nd 48.04+6.79
72 2-FHRTHE 2-Methylbenzonitrile 20.29 1134 302.19+£24.94 456.86+35.31 nd
73 5H-5-F 3-6,7-— 8 3R R ritA 5H-5-Methyl-6,7-dihydrocyclopentapyrazine 20.33 1135 nd nd 219.10+40.41
74 (EZ)-="9 #%-2,4,6-F =t (E,Z)-2,6-Dimethyl-2 4,6-octatriene 20.50 1138 nd 244.334+31.39 107.51+23.50
75 NI NI 20.88 1145 nd 38.10+4.99 nd
76 2,3- = TH-5-F Hotbk 2,3-Diethyl-5-methylpyrazine 21.03 1148 319.9£72.58 nd nd
77 3,5- =T H-2-F Heikok 3,5-Diethyl-2-methylpyrazine 21.18 1151 405.56+33.30 267.96+6.04 nd
78 NI NI 21.28 1153 210.95+£9.36 nd nd
79 FA 2-0x0-1,2- = A-3-wboe Hrtbe&od AR Methyl 2-0x0-1,2-dihydro-3-pyridinecarboxylate 21.42 1156 nd 617.92+99.66 nd
80 TEK Y B Phenylmethyl acetate 21.65 1160 nd 137.66+12.98 nd
81 2,3- = TH-5-F otk 2,3-Diethyl-5-methylpyrazine 21.70 1161 132.30+7.72 nd nd
82 2,6,6-=F K& -2-3R T Hs-1,4-—FF 2,6,6-Trimethyl-2-cyclohexene-1,4-dione 20.71 1142 nd nd 29.44+3.69
83 1,2,3.4-v9 ¥ ALK 1,2,3,4-Tetramethyl-benzene 20.88 1145 nd nd 42.39+8.64
84 2,3- = TH-5-F Hotbk 2,3-Diethyl-5-methyl-pyrazine 21.03 1148 nd nd 210.73+£45.75
85 3,5- =T 2-F ihekek 3,5-Diethyl-2-methyl-pyrazine 21.18 1151 nd nd 275.47£70.37
86 NI NI 21.70 1161 nd nd 210.99+12.37
87 1-(2-4 T 35 )- 1 Hooto% 1-(2-Furanylmethyl)-1H-pyrrole 2239 1174 199.948.69 151.52+35.43 72.78+10.29
88 1-(4-F AKX TR 1-(4-Methylphenyl)ethanone 22.74 1181 118.2149.91 nd 147.02+20.79
89 KA BR F BE* Methyl salicylate® 23.08 1188 1187.43+43.40 4202.14+770.77 2079.43+278.67
90 o- 15 SuBE* o-Terpineol* 23.32 1192 627.70£72.12 nd 114.13£14.03
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91 2,5- =% K 3-2-F A ALtk 2,5-Dimethyl-3-(2-methylpropyl)-pyrazine 23.48 1195 nd nd 110.02+15.56
92 + ke Dodecane* 23.70 1200 417.93£25.37 311.82441.18 237.35+68.31
93 6,7-—5-2,5- = F H-SH-3L R otk 6,7-Dihydro-2,5-dimethyl-5H-cyclopentapyrazine 24.72 1220 nd nd 40.61+5.74
94 6,7-—F #.-3,5-8 82-19 A - 1H-2- K Fek 6,7-Dimethyl-3,5,8,8a-tetrahydro-1H-2-benzopyran 24.88 1223 nd nd 162.05+22.92
95 NI NI 24.99 1226 161.81£7.05 nd nd

96 Aot BE* Geraniol* 26.13 1249 117.57+7.95 nd nd

97 F-4-(2-T Wi #)-1,2-=F K (E)-4-(2-Butenyl)-1,2-dimethylbenzene 26.67 1260 nd nd 153.85+£29.29
98 i e Indole* 27.98 1286 267.73£32.72 933.15496.61 345.14+33.20
99 + =k Tridecane* 28.65 1300 321.55+17.69 292.17+17.69 199.84+60.43
100 NI NI 28.95 1306 220.4249.46 nd nd

101 2,5- = F A 3(-F AT )tk 2,5-Dimethyl-3-(3-methylbutyl)pyrazine 29.09 1309 371.82431.66 293.37+40.98 416.2122.42
102 NI NI 30.78 1345 91.53+£5.33 nd nd

103 12-=5-1,1,6- 2 TR & 1,2-Dihydro-1,1,6-trimethylnaphthalene 30.96 1349 641.46£17.36 1655.27+374.98 816.3+155.37
104 NI NI 31.06 1352 nd nd 160.06=19.13
105 12,34-95-1,1,6- = F AR 1,2,3,4-Tetrahydro-1,1,6-trimethylnaphthalene 31.07 1352 195.01+14.61 nd nd

106 NR-3-TBR T HnBE* (2)-3-Hexenyl hexanoate* 3235 1379 8.38+1.99 nd nd

107 FHBR (2)-3-Methyl-2-(2-pentenyl)-2-cyclopenten-1-one 32.80 1389 nd 155.01+£29.56 nd

108 R TEE X Ethyl decanoate ¢ 33.05 1394 545+0.00 545+0.00 363.334+0.00
109 1,7- =% AR 1,7-Dimethylnaphthalene 33.28 1399 nd nd 262.25+40.40
110 ok Tetradecane™ 33.30 1399 184.14+12.42 282.82+27.30 nd

111 1,234 W5 4-(1-F LR 1,2,3,4-Tetramethyl-4-(1-methylethenyl)-benzene 33.89 1413 nd nd 42.83+6.06
112 -4 T ZER* o-lonone* 34.13 1418 96.32+7.61 82.93+8.27 125.68+10.55
113 F-ot A AR 6,10-Dimethyl-5,9-undecadien-2-one 35.32 1445 nd nd 58.46+8.27
114 B- R B AR 4-(2,6,6-Trimethylcyclohexa-1,3-dienyl)but-3-en-2-one 36.52 1473 145.84+14.47 nd nd

115 P- T LER* p-lonone* 36.62 1475 423.42+14.78 435.53+36.56 468.62+74.05
116 a-A I a-Bulnesene* 37.41 1493 nd nd 62.63+19.29
117 EAGE TAGH Y, gfiégﬁl"?)gf;;lfyfezhzf;)g;ﬁizé8a 3741 1493 nd 147.25+34.79 nd

118 a-7R 2 b a-Muurolene* 37.52 1495 nd 57.05+7.46 nd

119 a-iE VK a-Farnesene™ 37.82 1502 517.38+37.83 nd nd

TR



we

#EER
120 R el iyl 1. methy ity naphaion 8341513 nd 179:59450.17 nd
121 B8 trans-calamenene 3847 1518 nd 131.98+4.51 nd
122 -8 B HF M a-Calacorene 39.28 1537 nd nd 30.19+4.27
123 2,5- =% 3-8-#-2-2-1,2,8 8a-W AR Cadala-1(10),3,8-triene 39.29 1538 nd nd 17.92+2.53
124 et Nerolidol 2* 40.18 1559 24.78+4.79 nd 20.84+2.95
125 NI NI 41.20 1583 nd nd 79.52+15.23
126 SRR Hexadecane* 41.87 1600 109.14+8.31 nd 29.95+8.36
127 1-(1H-3f-3- 2 )tbebsoe. 1-(1H-inden-3-yl)pyrrolidine 4247 1615 14.7943.51 nd nd
128 NI NI 43.93 1652 114.33£17.15 nd nd
129 o-— T AP a-Diethyl-naphthylamine 44.52 1667 nd 66.93+5.23 20.5046.13
130 NI NI 50.84 1835 397.54+79.25 nd 1648.10+259.17
131 AFARER T B Methyl hexadecanoate 53.98 1924 311.42+82.65 1706.99+92.56 687.79+118.58
132 NI NI 54.67 1944 nd 108.13+5.34 nd
133 TA 2-FHML 124K FERE Butyl 2-methylpropyl 1,2-benzenedicarboxylicate 54.85 1950 63.73+8.16 nd nd
134 AFAE B n-Hexadecanoic acid 55.08 1956 55.27+6.80 220.28+37.03 67.33+4.58
135 I BR F B Methyl (Z,72)-9,12-octadecadienoate 59.54 2088 52.80£7.39 923.08+79.26 323.67+100.75
136 I JRER T BE Methyl (Z,Z,72)-9,12,15-octadecatrienoate 59.73 2094 126.71£9.19 1641.35+66.41 638.40+24.32
137 AAEE Phytol 60.13 2106 165.14+9.74 nd 221.93£31.39
138 B-3- =+t (E)-3-Eicosene 60.13 2106 910.52+£71.97 943.10+£86.56 nd
139 FEREER Octadecanoic acid 62.05 2162 31.22+5.34 nd 42.3245.99
140 =+ B AR Pentacosane* 69.82 2500 32.31+6.42 nd nd
141 A8 Squalene 74.46 2811 nd nd 88.21+12.48

& Total 40705 48371 35534

E: NP, REEd; ad, RAEME); *, FRfmilsd; 9, NiFR.
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Fig.1 Total ion chromatography (obtained by GC-MS analysis)

of volatile compounds of large-leaf yellow tea in different

roasted degrees
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Fig.2 The volatile category of large-leaf yellow tea in different

roasted degrees
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Fig.3 The special detection volatiles of large-leaf yellow tea in

small fire roasted processing
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Fig.4 The special detection volatiles of large-leaf yellow tea in

Concentration / (pg/g)

medium fire roasted processing
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Fig.5 The special detection volatiles of large-leaf yellow tea in
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