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Analysis of volatile composition of various parts in Hemerocallis citrina
Baroni by HS-SPME-GC-MS
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Abstract ; In order to identified the volatile components in various parts of new varieties of Hemerocallis citrina Baroni (jinwa-
wa) ,the sundried flower and freeze-dried samples of different parts (flowering, flower bud,root,stem and leaf) of the variety
of daylily were used by headspace solid-phase microextraction combined with gas chromatography-mass spectrometry ( HS-
SPME-GC-MS) . The results showed that 110 compounds were identified from five parts of H. citrina ,among which 60 com-
pounds from the sundried flower part,38 compounds from the flowering part,24 compounds from the flower bud part,37 com-
pounds were identified from the root part,26 compounds from the leaf part and 24 compounds from the stem part. All the parts
have their special volatile components ,among which the sundried flower part,root part and flowering part have great differ-
ences in volatile components, all the parts also have the same volatile components ,among which 3-furanmethanol , linalool and
hexanoic acid are the major components in all the parts.
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Fig. 1 Total ion current chromatogram of volatile compositions
of sundried flowers parts from daylily by
different color extraction fiber heads
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Note:a. The white part extraction fiber head;b. The blue part extrac-
tion fiber head;c. The pink part extraction fiber head;d. The gray part

extraction fiber head.
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Fig. 2 Total ion current chromatogram of volatile compositions of different parts from daylily
1 a W TAE4L b, FFAETRAT s ¢ FEALTAL s d. MRERAL ;e ZEFPAL 5 f. HER{Z, Note:a. The part of sundried flower;b. The part of flowering;
c. The part of flower bud;d. The part of root;e. The part of stem;f. The part of leaf.
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Table 1  GC-MS analytical results of volatile types of different parts from daylily
BALK (A1) AN[FE (7 Different parts of daylily
ﬁ-lg’&c i - - i
Volatile type g e TFIE iz it nt %
Dried flower Flowering Bud Root Leaf Stem

25 Aldehyde 8 10 7 7 7 6
5% Alcohol 11 11 8 6 6 8
BiE2K Ester 6 2 1 5 4 1
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%3¢ 1( Continued Tab. 1)
WS (4t ) RIEFBAE Different parts of daylily
Volatile type i+ e 8 Tk i R i 2%
Dried flower Flowering Bud Root Leaf Stem
k2 Ether 0 0 0 2 0 0
fiii2% Ketone 8 3 1 2 2 1
Bife 2 Alkane 3 4 1 3 1 1
112 Alkene 5 3 2 1 0 1
3R Phenolic acid 9 4 2 8 3 2
H'EZ Other 10 1 2 3 3 4
Ja At Total 60 38 24 37 26 24
R2 SEEFRBBLERERST TR
Table 2 GC-MS analytical results of chemical composition of volatile compositions of different parts from daylily
. MIXF /3%t Relative percentage( % )
i i I Mleea Siilrty o s
No.  tg(min) Chemical name i+ JFE B s it =
formula (%) Sundried Flowering  Bud Root Leaf  Stem
1 3.327 1IEC B Hexanal CgH, 0 97 0.28 1.87 2.26 0.58 0.64 3.70
2 3.498 2-FIL2-TI5EE (E)-2-Methylbut-2-enal CsHgO 95 - - 2.14 0.95 - -
3 4.666 HH:4% beta. -Myrcene CioHys 95 0.95 - - - - -
4 5.127 PilE Heptanal C,;H,0 97 - 0.32 - - - -
5 5.409 ( +) #7155 D-Limonene CioHyg 96 10.61 - - - - 0.63
6 5.652 1E+ —%% Dodecane C,Hyg 96 - 0.62 1.32 0.38 - 0.89
7 5.877 2-E 455 2-Hexenal CeHyp0 95 - 8.97 0.62 0.86 33.02 9.05
8 6.152 2-1F R Bk g 2-Pentylfuran CoH,,O 93 0.06 - - - - -
9 6.298 (E)-B-% ) trans-B-Ocimene CioHyg 93 0.29 0.30 1.83 - - -
0 6T it e oo % 3T a3
11 6.849 S I% 2 T g Butyl 3-methylbutanoate CoH 50, 78 - - - - 1.33 -
12 7.177 A AT IE Azo-Tert-Butane CgH;gN, 82 - - - 0.08 - -
13 7.420 3-F2FE2-TH Acetoin C,Hg O, 90 - 0.15 . . - -
o
4 7.5 1 —Methyl-4—proffnu—z(—?fﬁenecyclohexene Crothe 88 031 - - - - -
15 7.829 TE2EE Octanal CgH,c O 97 - 0.95 1.66 0.18 1.11 2.27
> iy B b s
16 8.094 3-Mcthylb%u:}jle%z—#r:l—gﬁffbulanoate €1 0 2 - N - N .22 N
17 8.180 1-BE4i-3-f 1-Hepten-3-one C,H,,0 87 - 0.65 - - - -
18 8.467 IE+ =%t Tridecane Cy3Hyg 91 0.19 - - - - -
19 8.669 LR SE Cis-3-hexenyl acetate CgH,0, 94 - - - - 2.91 -
20 8.819 (E)-2-BfisE (E)-2-Heptenal C;H,0 91 - - - 0.18 - -
21 8.939 —+7NEE 1-Hexacosanol CyHs, O 80 - - - - - 2.01
22 9.264 FH 3L a5 1 6-Methyl-5-hepten-2-one CgH,,0 93 0.06 0.70 0.44 - 0.66 0.77
23 10. 461 HH%E Phytane CooHyy 86 0.79 - - - - -
24 10.808 [ -2-CHi-BbAREL (E)-2-Hexen-1-ol-acetate CgHj, 0, 82 - - - 0.14 - -
25 10. 839 M-f%E Cis-3-hexen-1-ol CeH,,0 96 - - 1.39 - 4.67 2.19
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2:5% 2 ( Continued Tab. 2)

FAXTE 43 &8 Relative percentage (% )
P fek 4t RSN e .
No.  tg(min) Chemical name Yot JHE B i nf E3
formula (%) Syndried Flowering Bud ~ Root  Leaf  Stem
26 11.211 T-f# Nonanal CoH,30 9 0.73 23.96 14.56 2.46  10.40 18.21
27 11.608 3-3547-2-f 3-Octen-2-one CgH,,0 91 0.57 - - - - -
28 11.977 1E+ s Tetradecane CiqHsp 92 0.36 - - - - -
29 12.117 3 3-Furaldehyde C,H,0, 98 1.46 - - 2.78  8.43 8.08
30 12.156 BB Furfural CsH,0, 97 - 0.97 - - - -
31 12.173 5 5 6’ ? 6-6'1:1-ir;12]u%1§:}i f)’fy:e 52;%01 C,oH,;30, 77 - - 2.73 - - -
32 12.780 2. Acetic acid C,H,0, 97 2.04 - - - - -
33 12.891 Z %% Ammonium acetate C,H,;NO, 95 - - - 0.31  0.57 0.85
34 13.007 3-F B A PIEE Methional C,Hg0S 89 - 1.43  0.62 - - -
35 13.312 1-3245 31 1-Octen-3-o0l CgH,s0 97 3.14 2.8 0.62 0.16 1.03 1.15
37 14.582  (E,E)2 ,A-BiJiBE (E,E)-2,4-Heptadienal C,H; 0 90 0.34 - - - - -
38 14.799 2-Z 3OV 2-Ethyl-1-hexanol C,Hg 0, 97 - 0.62 1.32 0.16 2.78 2.90
39 15.097 1,7,7-Tﬁmethy1-b§yﬁ§ﬁ§.mz. 1 Theptan-2-one CyoHy60 90 - 312 4.65 1.0  4.66 6.34
] 2 if 7 i
4015125 spimhexafiﬁbloj;ﬁ%eﬁﬁ? ethyl ester CoHis0, 80 0.39 - - N N -
41 15.332 % Benzaldehyde C;Hg0 95 0.17  3.55 - - .19 -
42 15.605 3,5-3 7 H5-2-i 3,5-Octadien-2-one CgH,,0 94 3.02 - - - - -
43 16.089 P2 Propanoic acid C,H,0, 95 0.12 - - - - -
44 16.346 (2)2-T-HlE (Z)-2-Nonenal CyH,;,0 94 - 2.90 - - - -
45 16.615 3-0 I F 3L 2, [ 1S 3-Furylmethyl acetate CyHg O, 90 1.74 - - 0.39 0.10 0.30
46  17.014 F54% M Linalool CioH 50 97 1430 1.31  1.43  0.39 2.13 2.02
47 17.210 RIS %S Linalyl acetate Ci, Hy 0, 95 0.63 - - 0.11 - -
48 17.334 3 1-Octanol CgH,;30 95 0.06 2.39 0.31 0.08 0.74 0.86
49 17.440 3,5-3 " J5-2- 3,5-Octadien-2-one CgH),0 91 1.17 - - - - -
50 17.794 2,3-T % 2,3-Butanediol C,H,,0, 94 - 4.30 - - - -
(1,7,7-=H BRI e 2-YL) L8
51 17.774 (1R ,48)-1,7 ,7-Trimethylbicyclo €1, Hy0, 94 - - - 0.19 0.15 2.86
[2.2.1]heptan-2-yl acetate
52 17.804 R 5+ e i Isobornyl acetate Cy,Hy0, 91 - - 1.15 - - -
B e C0f ST 00—
54 18.042  JR2-Wi-6-T-ZiEE (E,Z)-2,6-Nonadienal ~ CoH,0 94 - 0.41 - - - -
55 18.677 4 M B 4-Terpinen-ol CoH,g0 87 0.13 - - - - -
56 19.014 PR BERS 2-Furanmethanol , propanoate CgH 004 80 0.47 - - - - -
57 19.133 Beta-FRF7 RS beta-Cyclocitral CioH,60 91 - - - - 0.58 -
58 19.396 R2-3H5-1-8 (E)-2-Octen-1-ol CgH,s0 95 1.98  0.44 - - - -
59 19.654 HZ B Benzeneacetaldehyde CgHgO 98 - 14.86  16.16 - - 31.49
60 19.931, ¢ ,6-Trimethyl-1 ,3-jikc%}f;§iene-1 —carboxaldehydecmHMO o 0.67 - - - - -
61  20.659 B 2-Furanmethanol CsH,0, 93 0.09 - - - - -
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%32 2(Continued Tab.2)
FAXTE 43 &8 Relative percentage (% )
P It e St .
No.  tg(min) Chemical name Yot JHE B i nf E3
formula (%) Syndried Flowering Bud ~ Root  Leaf  Stem
62 21.039 2-FI L T 2-Methyl-butanoic acid C¢H,, 0, 88 - - - 0.44 - -
63 21.098 3-F 3L %5 3-Methyl-pentanoic acid, CsH,00, 92 1.04  0.36 - - - -
64 21.492 3k L 3-Furanmethanol CsHg0, 98 27.66  9.94 27.53 53.84 17.17 0.31
65 22.208 ( +)-a-FAiHEE ( + ) -alpha-Terpineol CioHy;50 95 1.77 0.22 - - - -
66 23.168 A4~ HI i 1,2-Dimethoxybenzene CgH,(0, 89 - - - 0.17 - -
67 23.464 IEJ%iR Pentanoic acid CsH,,0, 93 0.79 - - - - -
68  23.758 4580 2-C M 4-Oxohex-2-enal C4Hg0, 94 0.43 - - - - -
j W 7 i F i
70 24.310 22K LI 2-Phenylisopropanol CyH,,0 86 - - - - - 0.89
71 24.458 KGR g Methyl salicylate CyHg O, 92 - 0.28 - - - -
72 24.543 ZIBFFI G Geranyl acetate Ci2Hy 0, 93 0.19 - - 0.11 - -
73 24.808 R Tiglic acid CsHg0, 93 - - - 0.25 - -
74 25.678 = Z T Tk 2-(2-Butoxyethoxy ) ethanol ~ CgH 505 9 - - - 0.19 - -
75 26.093 2-Z FLFF 2 2-Ethyleyclohexanone CgH,,0 96 0.69 - - - - -
76 27.288 1ECLBR Hexanoic acid C¢H),0, 99 6.87 1.09 1.00 5.8  1.02 0.68
77 27.695 FERFEE 2, 7-Dimethylocta-2 ,6-diene CioH50 95 0.12 - - - - -
79 28.092 ZEHIE Benzyl alcohol C,H;0 85 - 0.85 - - - -
80 28.111 LN Geranylacetone Ci3Hy,0 88 - - - - 0.62 -
81  28.797 1, 1= IR FE 1,1 <Diol-bicyleohexyl €1 Hp, O, 82 0.28 - - - - -
82  28.806 CL R BE Furfuryl hexanoate C, Hig0, 82 - - - 0.67 - -
83 29.251 2. Phenylethyl alcohol CgH,00 98 0.68  1.51 - 0.32 - -
84  29.483 # 2N Benzyl nitrile CgH,N 94 0.15 9.69 0.9 - - -
85 29.766  2,6- T X H B Butylated hydroxytoluene  CisHp, O 92 - - - 0.05 - 0.37
86  30.399 B-4R% 4] B-Tonone Ci3Hy 0 88 0.11 - - - - -
87  31.058 BEi% Heplanoic acid C,H,,0, 93 0.70 - - - - -
88  31.058 5-CL 7R 5-Hexenoic acid CH,00, 87 - - - 1.47 - -
89  31.226 A -3-C MR (E)-3-Hexenoic acid CHy00, 84 - 0.36 - - 0.83 -
90  31.326 2-C JLWEM} 2-Hexyl-thiophene CioHyeS 81 0.27 - - - - -
91  31.729 3-F 3E-1-J %% 3-Methyl-pentana C¢H,,0 85 0.10 - - - - -
92 32.753 %% I 1,10-Dicyanodecane CpHy N, 82 1.75 - - - - -
93 33.123 3-FHJLAEME 3-Methyl-1h-pyrazole C,HgN, 86 0.22 - - - - -
55 ik G
o4 33542 2(3H) -Furanone,(li)it_y((izﬁgﬁ;ﬁgrnXYA ,4-dimethyl- CotlioOs % 0.30 N - N - N
95 33.715 3-P#fi TR 3-Heptenoic acid C,H,,0, 89 - - 0.13 - - -
96 35.077 J2 AL Nerolidol Cy5Hy0 88 0.08 - - - - -
97  35.689 2-Pilis iR 2-Heptenoic acid C,H,,0, 9 0.50 - - - - -
98  36.507  1-(ZEHL)-2-f§IHEZ 4% (2-Nitroethyl) -benzene  CgHyNO, 95 - 0.59 - - - -
99 36.676 FIAN Cedrol CysHysO 93 0.40 - - - - -
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25% 2( Continued Tab. 2_

X E & Relative percentage( % )

\ 4 | FiE
e R {44 gt A
No. tg (min) Chemical name olecuar 1m; anty i+ THie Pl it - 3
formula (%) Sundried Flowering Bud Root Leaf  Stem
9-EZLAIR[6.1.0] T-2-45
37. - CyH,,0 - - - . - -
100 7.299 9-Oxabicyclo[ 6. 1.0 ] non-2-ene o 87 0.92
Ta-F2 5\ & -1 H-1-Efi i
CyH,, O - - — _ _
101 37.347 7a-Hydroxyoctahydro-1 H-inden-1-one o2 86 0-10
4,7-ZH 32,4 8- 0558 bt
’ » Ty C H — — — —_ _
102 37. 664 4,7-Dimethyl -2 ,4 ,8-triene-decan 107720 83 0.41
103 37.938 FH R Phytone CigH360 86 0.19 - - - - -
BIHRHELE 1,65[3] R =5[3.2.1.0(2,4) 13¢5
104  38.170 Spiro[ cyclopropane-1,6<[ 3 Joxatricyclo CoH},0 83 - 0.47 - 22.99  1.05 -
[3.2.1.0(2,4) Joctane |
105 38.508 T-fi% Nonanoic acid CoH50, 94 0.14 0.18 - - - -
106 38.959 3-BffR 3-Furancarboxylic acid CsH, 0,4 97 2.52 - - - - -
3-ZFEA-HIEME -2 5
’ C,HyNO - - - - -
107 40475 3-Ethyl-4-methyl-1h-pyrrole-2 ,5-dione TR 9 0.34
BRIk P P
108 41.817 2,6,6-Trimethyl-2-hydroxycyclohexylidene ) C1Hig0, 96 0.58 - - - - -
acetic acid lactone
109 41.941 2,4-—RUT FIE ) 2 ,4-Di-tert-butylphenol C14Hy 0 83 - - - 0.08 0.09 3.70
(2E)-3,7-Z B2 ,6- T .
’ ’ C,oH60, - - - . _ _
110 42.364 (2E) -3 ,7-Dimethylocta-2 ,6-dienoic acid 1076 =2 82 0.06
3 Wig it BRALRF AT AL 5 14 B B 4252 26 R, AR

SR T2 [ AR Bl A G 45 5 UM 3 -
TR AR, X 3 e ek Y AN TR #0574 AE L AR
25 )RR 8 B A i R AT R A B o3 U
SE (LA 3) LM 110 FORTRAL &9, FEb 1
FERETROZILEETE 60 Fh AR A L &1 37 Bl T AE
FRHEE 38 it HAR LR A AL A 12 B B A7
HE 24 B IR A LG 3 Bl ARG 48 € 37

B3 SEEREBUELERSBEFR
Fig. 3 Total ion current chromatogram of chemical
composition of different parts of volatile from daylily
T a ARERAL s b ZEFRAL; o0 IHRAL; . JFAETRAL; e ERTTRAL; £
Mfi+1E45L, Note:a. The part of root;b. The part of stem;c. The part
of leaf;d. The part of flowering;e. The part of flower bud ;f. The part

of sundried flower.
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Fig. 4 Comparison chart of the same volatile components in different parts from daylily
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Fig. 5 Comparison diagram of the volatile components of the positions of dried flower,flowering and flower bud of daylily
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