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[ Abstract | Objective: To analyze and compare the difference of volatile components between Trifolium
pratense and T. repens seeds. Method: The volatile components were extracted by the headspace solid phase
microextraction ( HS-SPME) method and analyzed by gas chromatography-mass spectrometry ( GC-MS) , and the
relative contents of the components were calculated by the area normalization method. Result: Fourty six
compounds were identified in the seeds of T. pratense , with a total peak area of 3.48 x 10’ for the volatile
components. The compounds with high content in this species were 1-octen-3-ol (30.24% ), 1-hexanol

(11.94% ), heptane, 2, 2, 4, 6, 6-pentamethyl (11.00% ), nonanal (7.74% ), octanal (6.79% ) and

[WFEEHE] 20180727(014)

[E€TB] JmAATESREHGE (20171038) ;7 44 B3R HOR B I 5 450 H (B2017035) 3 ) 4 £ i 245 6 Ol 2 Be B AR B 0F
FEIH (2016 YZ032) 5 M i BHEE R 551 H (201604020120)

[E—1EE]  flfF22 W4, By 3RFSE 01, N3 5 2 5 Wy b RLJ7 T8 A9 B 5, Tel :020-29164600 , E-mail ; hechunlan2012@ 163. com

[BEMEE] SN, 0L, B2, W BEYT &M T A5, Tel : 020-29164600 , E-mail : wenzh@ gdyzy. edu. cn

- 156 -



25 B5 3 M FEXEFFFRE Vol.25,No. 3
2019 42 A Chinese Journal of Experimental Traditional Medical Formulae Feb. ,2019

hexanoic acid (6.04% ). 44 compounds were identified from the seeds of T. repens, with a total peak area of
6.37 x 10° for the volatile components. The compounds with high content in this species were 1-octen-3-ol
(42.98% ), heptadecane ( 14.47% ), 3-octanol (9.42% ), n-caproic acid vinyl ester (8.82% ) and
pyrimidine-4 , 6-diol, 5-methyl (6.59% ). 20 components were commonly shared in the seeds of 7. pratense and
T. repens, but the content of each component was quite different. 1-octen-3-ol had the highest content in the
common components. T. pratense seeds had 26 unique components, accounting for 54.85% of volatile
components. T. repens seeds had 24 unique components, accounting for 46.79% of volatile components.
Conclusion; The seeds of both T. pratense and T. repens have rich volatile components, but there are great
difference in the variety, peak area and relative content of the volatile components between these two varieties

[ Key words | Trifolium pratense; Trifolium repens; seed; volatile components; GC-MS
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Fig.1 Total ion chromatograms of volatile constituents from seeds

of Trifolium pratense(A) and T. repens (B)

Table 1 Species, peak area and relative content of volatile components in Trifolium pratense and T. repens seeds

. | wixt AR R EE R
Nooo e R T wem R R VR R
FEE (x107) B%U/%  (x107)  SEU/%
1 6. 446 1F & 1-hexanol CeH,, O 102 41. 60 11.94 - -
2 14.447  1-3H53-FE 1-octen-3-ol C4H, 0 128 105.35  30.24  273.93 42.98
3 14.755 C 8 ¥ TiE n-caproic acid vinyl ester CgH,, 0, 142 - - 56. 19 8.82
4 15.838  3-FE 3-octanol CyH, 0 130 - - 60. 06 9.42
S 14.858  2,2,4,6,6-7i F1 3L HikE heptane,2,2 4,6 ,6-pentamethyl CpoHyg 170 38.32 11.00 - -
6 15. 802 2 octanal CgH,,O 128 23. 65 6.79 - -
7 16.228 L 2 hexanoic acid CeH,,0, 116 21.04 6. 04 - -
8  17.230  d-FrEEHE d-limonene CioHyg 136 1.54 0. 44 1.16 0. 18
9 17.425  FeOf3lEE eucalyplol CoH,g 0 154 - - 1.48 0.23
10 17. 640 2-2,F-1-C % 1-hexanol ,2-ethyl CgH 50 130 2.50 0.72 - -
11 17.938  3-3245-2-F 3-octen-2-one C4H,, 0 126 3.98 1. 14 - -
12 18. 242 1-fif % & B¢ hexane, 1 -nitro CeH3NO, 131 1.53 0. 44 2.99 0.47
13 18.502  5-Z.3&-— /2 (3H)-Wki§ 2 (3H)-furanone, 5-ethyl-dihydro ~ C¢H,0, 114 3.39 0.97 7.64 1.20
14 18.997 3-H 3 -3-2 3 -Bi ¢ heptane ,3-ethyl-3-methyl CoH,y, 142 3.95 1.13 - -
15 19. 034 3,7- W B-28 )5 decane,3,7-dimethyl G, Hyg 170 - - 2.80 0. 44
16 19.730 B OEE5-5F W N - BR pentanoic  acid, 5- CoH,,0, 154 1.30 0.37 - -
cyclopropylidene , methyl ester
17 20.000  1-3[ 1-octanol CyH, 40 130 1.59 0.46 - -
18 20.200  7-FH-1-+—fM 1-undecene,7-methyl C,Hyy 168 - - 5.15 0.81
19 20. 835 PR heptanoic acid C,H,,0, 130 - - 2.08 0.33
20  21.125 Y (3 A< B 1-hexanol ,5-methyl-2-( 1-methylethyl) C, Hy»O0 158 - - 2.99 0.47
21 21.548  3,6-—HIFE-5%J% decane,3 ,6-dimethyl €y, Hyg 170 3.50 1.01 3.27 0.51
22 21.709 T nonanal CoH 40 142 26.97 7.74 - -
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23 21.769 5-H 34 6- " FILELE pyrimidine-4 ,6-diol ,5-methyl CsHN, 0, 126 - - 42.01 6.59
24 23.287  #ZN§ benzyl nitrile CyH,N 117 6. 40 1.84  13.49 2.12
25  23.660 2,6,6-= H 3238 & #i-1,4-"f 2,6, 6-trimethyl-2- C,H,,0, 152 2.01 0.58 - -

cyclohexene-1,4-dione
26 24.617 2-T-}% W 2-nonenal CyH,, O 140 1. 44 0.41 2.44 0.34
27 25.194 R R2-+ —EEL trans-2-undecen-1-ol C,,Hy,0 170 1. 10 0.32 - -
28 26.360 1-+ =4 1-tridecene Ci3Hyg 182 0.84 0.24 - -
29 26.389 T J%EE 1-dodecanol C,Hy O 186 - - 0.73 0.11
30 26.812 | %t dodecane G Hyg 170 3.20 0.92 3.58 0. 56
31 27.010 3% decanal CioHy, 0 156 6.30 1.81 4.51 0.71
32 27.452  2,5-" -+ —4%¢ undecane,2,5-dimethyl C3Hyg 184 1.06 0.30 1.02 0.16
33 29.087  5-N3L-2-F £ -T- k¢ nonane,2-methyl-5-propyl C;Hy 184 1.65 0.47 - -
34 29.698 2-(1, 5-= W - B )-FF T B 2-( 1, 5-dimethyl- C,H,,0 182 1.24 0.35 - -

hexyl) -cyclobutanone
35 29.821  2,3,7-=H F-Z bt decane,2,3,7-trimethyl C3Hyg 184 0.85 0.24 - -
36 30.431  4,6-"H H-+ 4% dodecane,4,6-dimethyl C,Hy 198 5.22 1.50 4.06 0. 64
37 31.435  5-H HE-5-P5 F-T-%E nonane,5-methyl-5-propyl C3Hyg 184 1.19 0.34 1. 00 0.16
38 31.621 + U %E tetradecane G, Hy, 198 5.75 1.65 9.43 1.48
39 31. 894 + UK % tetradecanal C,4Hy, O 212 1.53 0.44 - -
40 32.315  2,7,10- =W H-+ — 4% dodecane,2,7,10-trimethyl CsHs, 212 - - 1.02 0.16
41 32.404  2-T Hk-2FEPE 1-octanol,2-butyl C,HyO 186 1.58 0.45 - -
42 32,427  2-SEPNIE-5-H JL-1-PEEE 2-isopropyl-5-methyl-1-heptanol G, Hy O 172 - - 3.62 0.57
43 33.683 = Z M H R triacetin CoH,, O 218 - - 10. 02 1.57
44 34.155  3-H H-5-PF %-T-%¢ nonane,3-methyl-5-propyl C;Hy 184 1.51 0.43 1.44 0.23
45 34.410  #kEE undecan-4-olide C, Hy 0, 184 1.71 0.49 - -
46 34.434 5.7 - A2 (3H)-Wk g 2 (3H)-furanone, dihydro- CyH 0, 156 - - 2.18 0.34

5-pentyl
47 35.269  2-T HE-2-3 W51 2-octenal ,2-butyl C,H,,0 182 - - 3.45 0.54
48  35.483  a-JR¥ a-copaene CisHy, 204 1.22 0.35 1.67 0.26
49  35.705 2,6,10-=H %+ k¢ dodecane,2,6,10-trimethyl CisHj, 212 0.91 0.26 - -
50 37.323 - 75 B¢ hexadecane C¢Hsy 226 4. 14 1. 19 - -
51 37.462 K 044 longifolene CsHy, 204 3.61 1. 04 3.82 0. 60
52 38.015 £ 474 caryophyllene CsHy, 204 1.23 0.35 - -
53 39. 241 LN E (E)-6,10-dimethylundeca-5,9-dien-2-one C3H,,0 194 1.47 0.42 1.20 0.19
54 39.400 2,5-"H 31 =4 tridecane,2,5-dimethyl CsHy, 212 0. 84 0.24 - -
55 40.079  y-&K 2l y-muurolene CsHy, 204 1.53 0.44 1.17 0.18
56  40.415 2-23E-2-H -+ = tridecanol ,2-ethyl-2-methyl CeHy, O 242 - - 0.76 0.12
57 40. 685 + T 1-pentadecene CsHy, 210 - - 0.43 0.07
58 40. 906 + £ 4% heptadecane G, Hyg 240 - - 92.19 14. 47
59 41.262  2-g F-1-Z8 % 1-decanol ,2-hexyl C¢H3,0 242 - - 1.38 0.22
60  41.376 TR Rk N EE 2 (4 H)-benzofuranone, 5,6,7,7a- C, H,(0, 180 - - 1.24 0.20

tetrahydro4 ,4 ,7a-trimethyl
61 42.284 A #:f& lauric acid C,H,,0, 200 3.41 0.98 - -
62 42.490 F & =%l megastigmatrienone C3H; O 190 1.42 0.41 - -
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63  42.705 13- R M B AR KL -1-( 1, 1- I R 2 RE ) 2-1 3:-2- C 4 H, 0, 286 1.04 0.30 0.65 0.10

I JL AR propanoic acid,2-methyl-,1-(1,1-dimethylethyl) -

2-methyl-1,3-propanediyl ester
64 42.977 + /A%t octadecane CgHyg 254 1.75 0.50 - -
65 44. 111 LR-5-1 4 EfiE 5-dodecen-1-ol, acetate, (Z) C 4 Hy 0, 226 - - 0.67 0.10
66  44.233  3-+-L%E 3-heptadecene, (Z) C;Hyy 238 - - 3.96 0.62
67 46. 387 6,10, 14-= B F-2-+4 F i il 2-pentadecanone, 6,10, C,gH;,0 268 - - 1.02 0.16

14 -trimethyl
68 46. 601 A B fig — 5 T lg 1, 2-benzenedicarboxylic acid, bis C,sH,, 0, 278 - - 1.29 0.20

(2-methylpropyl) ester
69 47.671 87K " H iR . THE dibutyl phthalate C¢H, 0, 278 - - 1.46 0.23
70 49.123 -+ —%¢ heneicosane Gy Hyy 296 1. 06 0. 30 0. 68 0.11
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Table 2 Peak area,types and relative percentages of volatile oils in

Trifolium pratense. and T. repens seeds

AR S P 2 Ay 5 e

F Boit MR W RO AR R

/R BV % (x10%) /R A EU/% ((x10%)

(SN 23 24.78  8.64 19 22.11 14.08

RS 6 44.13  15.37 8 5412 34.50

(GBS 5 2.90 1.0l 2 0.35 0.22

[EES 0 0 0 6 11.12 7.09

[HES 6 17.68  6.16 3 1.59 1.04

[[FES 4 7.69  2.68 2 0.43 0.27

%igéﬁﬁﬁ 2.81  0.98 4 10.25 6.53
4 itig

KRS 45T SR R G R B3 4 BUZT 4 A 2 T
F B v PR B 2, T GC-MS %52 1 6 Ff fiig v 7E
gy, AL W R (29.64% ), (Z)-6-F N\ M TR
(14.60% ) AW 12 (5.91% ), FHiIEMR (3.24% ), =
T BERR (0. 49% ) Fl B iR 25 BL-N B TR (0. 17% ) . A
SCiE f HS-SPME-GC-MS M\ 21 75 fily 20 fp o % 58 1
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