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Variations on the chemical components of the volatile oil of Houttuynia cordata

Thunb. populations from different valleys and altitudes of Mt. Emei
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Abstract The aerial part of H. cordata and the soil of 17 populations were collected from different valleys and altitudes 500
—1800m of Mt. Emei. pH value and soil nutrient contents were determined by regular methods of agricultural chemistry
analysis of the soil. Volatile oil was obtained by hydrodistillation from the aerial part of all materials. The chemical
constituents were separated and identified by GC-MS and the relative content of each constituent was determined by area
normalization. The results showed that fertility of all the soil samples were higher which was an advantage to the growth of
H. cordata populaions. Totally thirty-six components were identified. The components and content of volatile oil in
different H. cordata populations were various. Myrcene being the main component could be detected in all populations

and its average content was higher than that of other chemical components. The content of bornyl acetate had positive
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2240 27

correlation with the altitude and the content of trans-B-ocimene had significant positive correlation with the altitude. The
results of variance analysis and multiple comparisons showed that the altitude had significant influence on the compositions
and contents of volatile oil of H. cordata populations. It was found that microelements have more important influence on
volatile oil components than macroelements through partial correlation analysis. Available B is the most important influence
factor in all microelements. Available K is the most important influence factor in all macroelements. Soil nutrients which

have significant influence on 10 mutual volatile oil components were deduced by stepwise regression analysis.

Key Words Houttuynia cordata Thunb. volatile oil population altitude ecology factors  soil nutrient GC-MS
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6 Houttuynia cordata Thunb. 2241

1

Table 1 The collection sites altitudes growing environments and abundance of experimental materials

Valley Population Altitude m Growing enviroments Abundance
Longchi A2 1800 roadside Moderate
Al 1650 hurst roadside Much
A3 1500 roadside Moderate
A4 1350 hurst Moderate
Gaoqiao Bl 1100 riverine  hurst Moderate
B2 900 riverine hurst Moderate
B3 750 hurst ridge of field Less
Lijia C4 1600 ridge of field roadside Less
Cc2 1500 roadside riverine Moderate
C1 1400 roadside hurst Moderate
C3 1300 roadside riverine Moderate
C5 1200 roadside riverine Moderate
Gongbei D1 1400 roadside hurst Less
D2 1200 hurst Less
D3 1000 hurst Less
D4 750 hurst Less
D5 500 hurst ridge of field Less
1.3
1.3.1
12
pH -
0.5mo} L~' - Imol L™ -
Imo}l L7 - - - -
3
1.3.2
3
50g 500ml Iml 4h
10ml "
1.3.3
GC HP-5MS 30m x 0.25 mm x 0.25 pm He I ml/min 5°C /min
70°C 150°C 2 min 10C/min  150°C  220°C 5 min 250°C 1wl
1:50
MS 70eV 230°C 150°C 1000V 3min
30 ~500 Amu
1.4
NIST 2.0 14
DPS V6. 05
2
2.1
2.1.1 pH
17 pH 4.73 ~6.67 2 pH <5.5 7
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2242 27

41.18% pH5.5~6.5 9 52.94% pH6.5 ~7.0 1 5.88%
A B pH C
D pH D 1
2.1.2
17
>30g/kg 13 76.47% 20 ~30g/kg 1 5. 88%
<20 g/kg 3 17.65%
2.1.3
16 1.20
g/kg 1.2 g/kg
80mg/ kg
10mg/kg Smg/kg
7 41.18% 5 ~10mg/kg 3 17. 64%
17 100mg/kg 13 76.47% 60 ~100mg/kg
3 17.65% 60mg/kg 1 5.88%
2

Table 2 pH value and soil nutrient content of H. cordata Thunb. in Mt. Emei

No. ol oM Tot. N Alk-hydro.N Avai.P  Avai.K  Avai.Fe  Avai.Mn Avai.Cu  Avai.Fe  Avai. B Avai.Mo
g/kg g/'kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg  mg/kg

Al 5.21 69.20 3.40 452.70 10. 66 187.13 34.47 53.51 8.35 5.89 0.38 0.30
A2 4.88 82.40 4.10 520. 60 13.74 120. 82 14.21 49.06 0.58 2.45 0.32 0.23
A3 473 36.80 1.60 281.80 11.61 170.74 42.36 56.02 7.77 4.65 0.42 0.18
A4 502 12.40 0.90 176. 40 22.69 159.98 61.00 54.07 14.63 4.33 0.33 0.25
Bl 4.90 73.40 5.00 263.40 0.75 92.51 92.27 53.91 3.90 6.40 0.24 0.30
B2  5.08 34.60 1.90 276.60 0.75 69.65 72.17 54.73 1.52 7.31 0.30 0.30
B3 5.01 25.00 1.50 296. 60 8.31 164.37 46.99 53.79 1.70 9.89 0.23 0.32
Cl 5.83 60. 30 2.30 414.70 4.90 141.82 3.15 57.96 2.30 8.84 0.32 0.28
€2 5.80  40.40 2.10 393.40 2.56 111.95 82.04 56.01 9.68 8.21 0.32 0.22
C3 5.83 33.20 1.40 299.70 23.65 179.25 27.30 56.45 25.11 9.49 0.36 0.22
C4 5.80 68.90 3.00 581.70 2.98 171.07 54.53 57.65 4.46 8.05 0.21 0.17
C5  5.50 117.40 6.70 566. 10 7.03 118.51 13.57 58.34 2.98 9.49 0.05 0.26
DI 6.15 48.30 3.70 210.70 11.83 58.26  <0.01 25.67  <0.01 <0.01 0.17 0.21
D2 6.26 17.00 1.47 155.90 0.85 64.16 45.00 54.66 1.36 5.10 0.26 0.15
D3 6.31 48.60 2.90 259.20 5.01 124.60  <0.01 31.18  <0.01 <0.01 0.25 0.24
D4 6.67 17.30 1.90 296. 00 3.41 109.09 57.68 49.26 1.96 3.63 0.15 0.19
D5 6.40 43.90 2.60 201.00 48.58 172.46 <0.01 22.87 <0.01 <0.01 0.31 0.19

Mean 5.61 48.80 2.70 332.15 10.55 130.37 38.05 49.71 5.08 5.52 0.27 0.24

3 All the values are the average of three determinations RSD <2% .
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6 Houttuynia cordata Thunb. 2243
2.1.4
pH 4.5~6.5
D1 D3 D5
0. 0lmg/kg 0. 15mg/
kg 0.5mg/kg
2.2
3 RSD 2% 3
3 35 99. 00%
- B- D- trans-3-
10
2
10.39% ~37. 43% 21. 64% trans-3- 1. 46% ~45.84% 16.50%
0.20% ~27.66% 13.40% - 0.36% ~15.25% 8. 69% 0.53% ~17. 26%

4.30% 0.95% ~19.95% 4.21% 0.11% ~16.15% 4.07%
18.92% 3.78% 4- 0.04% ~6.24% 3.50% a- 0.39% ~4.99% 2.80%
2.3
A 4 B-
13.46% ~17.32%  trans-B3- 18.06% ~22.58%
Elixene 1 14- 16-
25.23% ~34.95% 4.72% ~18.92%

3.97% ~17.26% cis-B- a- a-

16- C 5

13.89% ~45.84% 16.54% ~20.47% 1-
1 14- D 5 C
~37.43%  wans-B- 3.28% ~21.28% 7.49% ~27.66%
4
2.4
10 4 5 4
5
3 A 4 A 4
C4 trans-[3- C C4 C5 (C23
B 3 3
D2 D3 DI C
o- B3
D2 B- A Cl D3
o- D2 B
A D 3
3 D- B3 A
a- B- D2 A
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B 3 D5 C
D 4 D4 DI D2 D3 ¢ D
Cc2 C A
C2 A BCD
D-
2.5
trans-3-
10
6 trans-3-

6 17 10

Table 6 The correlation coefficients between the content of each mutual component and altitude in 17 H. cordata Thunb. populations of

Mt. Emei
o B- TR
Component~ a-Pinene Camphene B-Pinene  Myrcene D-Limonene = " Bomyl acetate  2-Undecanone  Linalyl acetate  Caryophyllene
Altinde 0-0637  =0.4797 0.3533  -0.4487 -0.0592  0.6838 " 0.4997 * -0.2345 -0.0356 0.3445
w % % 0.05 0.0l Significant at 0.05 and 0.01 level respectively
2.6
17 7
o - 0.8716 >
-0.7653 > -0.7243 > 0.7191 > 0. 6088
-0.6753 > 0.6041 > 0.4826 B -
-0.9341 > -0.9299 > 0.9088 > 0.8697 > 0.7811 >
0.7532 > -0.5479 0.7437 >
-0.4937 > -0.4863 > -0.4834 D-
0.8064 > 0.5593 > 0.5401 > -0.4960 trans-f3-
-0.6902 -0.8173 >
0.7800 > -0.6902 0.8739 >
-0.8132 > -0.6386 > -0.6199 > -0.5415 > -0.5266
0.7647 > -0.7471 > -0.7224 >
-0.5223 > 0. 5007 -0.8090 >
0.7421 > 0.6679
8 7
6 5 4
3 1

10

http //www. ecologica. cn



6 Houttuynia cordata Thunb. 2247

7 17
Table 7 The correlation coefficients between soil nutrient content and the content of each mutual volatile oil components in 17 H. cordata

Thunb. populations of Mt. Emei

o- B- D-
«-Pinene Camphene B-Pinene Myrcene D-Limonenee
Tot. N -0.4244 —-0.4349 -0.2652 0.0944 -0.367
Alk-hydro. N -0.1425 -0.1558 0.0648 -0.4937" -0.1131
Avai. P -0.3041 0.3222 -0.5479* 0.2413 0.3684
Avai. K 0.7191 " 0.2903 0.7811"" -0.4834" 0.5593 "
Avai. Fe -0.7653 " 0.3304 -0.9299 ** 0.0875 -0.3296
Avai. Mn 0.6088 ** -0.1777 0.8697 ** -0.3241 0.5401"
Avai. Cu 0.0508 -0.6753 " 0.7532"* -0.4863 " -0.4960 "
Avai. Zn -0.7243 " 0.4826" -0.9341 " 0.7437 " -0.4598
Avai. B -0.2125 -0.2633 0.0427 0.3418 -0.1400
Avai. Mo 0.8716 " 0.6041 " 0.9088 ** -0.1633 0.8064 **
trans-f3-
trans-B-Ocimenee Bornyl acetate 2-Undecanone Linalyl acetate Caryophyllene
Tot. N 0.2382 -0.0022 -0.3607 0.2092 0.4779
Alk-hydro. N 0.3596 0. 1247 -0.1231 -0.0737 0.3134
Avai. P -0.4113 0.3338 -0.6386"" -0.5223" 0.6679 **
Avai. K 0. 1820 0.2746 -0.5266 " -0.4806 -0.8090 *~
Avai. Fe -0.1931 -0.1109 -0.5415" -0.2314 0.4456
Avai. Mn -0.0915 " 0.7800 ** -0.8123*" -0.7471 " 0.0370
Avai. Cu 0.3984 0.0178 0.1928 0.5007 * 0.2520
Avai. Zn 0.0789 -0.8173 " 0.8739 " 0.7647 ** 0.2163
Avai. B 0.0108 0.234 -0.0554 0.1930 0.7421 "
Avai. Mo -0.6902 ** 0.5503 " -0.6199 ** -0.7224"" -0.1827
® 0 E Gk 0.05 0.01 Significant at 0. 05 and 0.01 level respectively
2.7 10
10
10 X, X, X, X, X,
X, X, X, X, X, 10
Y, a- Y, Y, B- Y, Y, D- Y, trans-B- Y,
YS Y9 Yl()

Y, = —4.831 —0. 256X, +0. 014X, — 0. 024X, +0. 085X, —0. 322X, +20. 774X,

R*=0.8757 F,=11.75
-0.276 -0. 142X, +0. 013X, —0. 032X, +0. 055X, —0. 909X, +4. 021X,

o<
I}

R*=0.7326 F,=4.57

-6.238 —0. 106X, —0. 036X, +0. 019X, —0. 041X, +0. 147X, +0. 088X, —0. 653X, +19. 340X,
R*=0.9614 F,=24.95

Y, =31.535 0. 034X, +0. 231X, —0. 084X, —0. 449X, +2. 230X,

<
1]

R*=0.7188 F,=5.62
Y, = —1.177 -0. 053X, +0. 008X, +0. 003X, +0. 013X, —0. 017X, —0. 038X, +4.077X,,
R>=0.8087 F,=5.44
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Y, =29.577 +0. 053X, —0. 189X, +0. 427X, —131. 064X,
R*=0.7056 F,=7.19
Y, = —43.178 +0. 159X, +0. 052X, +0. 881X, —3. 027X, +49. 442X,
R*=0.7955 F,=8.56
Y, =82.095 — 1. 845X, —0. 355X, —0. 092X, —0. 085X, — 1. 057X, +4. 192X, —64. 773X,
R*=0.8789 F,=9.33
Y, =14. 633 —0. 058X, —0. 015X, —0. 189X, +0. 087X, +0. 560X, — 17. 050X,
R*=0.7765 F,=5.79
Y,, =0. 176 +0. 078X, +0. 001X, +0. 020X, —0. 009X, +0. 004X, +0. 015X, +2. 646X,
R’ =0.7864 F,,=4.73

Fyos =4.00 F,, =7.87

10 F Fy 45 =4.00
- B-
o-
-
0.256 0.024  0.322 a-
0.014 0.085 20.774 R* =0.8757 6
a- 87.57% 12.43 % 9
R’ 0.7056  0.9614
15
16 4 17
H. cordata
6.45% trans-3-
0.04% a- B- 50.18% 12.19% 26.73% " "
trans-3- 21.64% 16.50%
- B- 13.4% 2.80% 2.73%

B C trans-3-
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17 18
A B C D
19
4~7
20 trans-[3-
C D A B
CD 10 A 4
A B C D
A B
B
21 2 23
24
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17

Table3 The components and contents of the volatile oil from the aerial part of 17 H. cordata thunb. populations of Mt. Emei %

Molecular . A2 Al A3 A4 Bl B2 B3 C4 C2 Cl C3 C5 D1 D2 D3 D4 D5
No. Chemical components Mean
formula
1 CioHig a-Thujene 0.20 0.21 0.23 0.18 0.01 0.03 0.09 0.18 0.19 0.10 0.09 0.12 0.19 0.11 0.11
2 CioHie a- a-Pinene 3.92 4.82 4.01 3.60 1.8 2.22 499 1.20 0.64 3.93 3.25 211 2.10 0.39 3.76 2.55 2.25 2.80
3 CioHyg Camphene 0.23 0.24 0.23 0.21 0.36 0.67 1.6 0.14 0.18 0.22 0.16 0.22 0.07 0.10 0.06 0.22 0.41 0.31
4 CioHyg B- -Phellandrene 15.52 12.89 12.92 12.99 3.59 3.77 5.56 6.43 0.36 15.25 11.53 7.70 7.06 12.31 14.04 5.76 8.69
5 CioHyg B- B-Pinene 4.66 560 4.68 4.41 1.16 1.10 2.30 1.08 0.21 4.58 3.63 2.05 2.40 0.05 4.29 2.36 1.95 2.73
6 CioHyg Myrcene 14.99 17.32 14.80 13.46 25.23 31.34 34.95 10.39 28.20 18.12 24.02 22.20 19.06 37.43 16.25 17.35 22.75 21.64
7 CioHyg a- a-Terpinene 1.77 2.01 1.94 2.04 0.66 0.26 0.41 0.78 0.02 1.82 1.50 0.8 1.11 .62 1.44 1.01 1.13
8 CioHyg D- D-Limonene 0.74 0.8 0.78 0.78 0.44 0.5 1.20 0.28 0.10 0.70 0.49 0.37 0.35 0.05 0.38 0.41 0.60 0.53
9 CioHie trans-B-Ocimene trans-B- 18.06 18.42 22.58 17.10 2.99 1.46 2.20 45.84 24.11 13.89 17.41 31.43 21.03 21.28 14.54 4.95 3.28 16.50
10 CioHy6 cis-B-Ocimene Cis-B- 0.35 0.40 0.56 0.26 1.01 0.38 0.19 0.30 0.59 0.26 0.46 0.12 0.02 0.04 0.29
11 CioHye T 7-Terpinene 3.06 3.48 3.26 3.69 1.31 0.5 1.10 1.50 0.05 3.19 2.72 1.64 2.22 3.53 3.04 1.91 2.13
12 CioHyg 4-Carene 0.54 0.60 0.59 0.62 0.19 0.09 0.14 0.22 0.53  0.41 0.24 0.33 0.45 0.40 0.29 0.33
13 CioHy6 Sabinene 0.12  0.07 0.14 0.11 0.10 0.05 0.02 0.06 0.06 0.04
14 CioHyg Isoterpinolene 0.15 0.07 0.20 0.11 0.46 0.14 0.03 0.07 0.24 0.11 0.07 0.10
15 CyoH 50 4- 4-Terpineol 5.24  6.06 5.46 6.24 2.19 0.81 1.41 2.10 0.04 5.28 4.25 2.51 3.93 6.14 4.78 3.14 3.50
16 CyoH50 a- a-Terpineol 0.16 0.20 0.21 0.17 0.13 0.06 0.03 0.06
17 CoHy0 Decanal 2.44 1.11 0.09 18.92 4.72 6.43 12.01 18.48 3.78
18 CioHx0 1- 1-Decanol 0.45 0.39 0.45 0.50 2.48 0.01 1.37 0.33
19 C,Hy0, Bornyl acetate 14.63 14.63 16.15 15.60 0.72 1.40 3.00 0.28 0.28 0.42 0.29 0.37 0.19 0.18 0.11 0.25 0.73 4.07
20 Gy Hyp0 2-Undecanone 0.23  0.20 0.26 0.25 6.43 20.32 20.30 18.42 20.47 16.54 20.32 18.22 20.70 27.66 21.97 7.97 7.49 13.40
21 C Hx0 Undecanal .64 2.32 206 2.15 0.11 0.77 2.84  0.25 0.71
22 C1oH,500, a- a-Terpinyl acetate 0.36  0.34 0.33 0.31 0.05 0.08 0.65 0.3¢4 0.10 0.38 0.06 0.40 0.20
23 C,Hy0, Linalyl acetate 0.30 0.07 0.23 0.25 1.94 0.64 0.95 2.22 520 2.89 3.26 3.40 4.04 4.18 3.13 2.03 1.86 2.15
24 C,Hy,0 2- 2-Dodecanone 0.46 0.25 0.41 0.47 0.46 0.68 0.36 0.34 0.50 0.49 0.32 0.33 0.04 0.30
25 C,H,,0 Dodecanal 5.27 0.95 1.27 3.90 13.59 3.43 6.27 19.95 16.87 4.21
26 CysHyy Caryophyllene 1.10 0.76 0.67 0.94 1.08 0.85 0.20 0.30 1.54 0.72 0.75 0.78 0.84 0.98 0.24 0.27 0.88 0.76
27 CoHy60 1- 1-Dodecanol 1.15 0.87 0.80 0.98 0.37 0.04 0.19 0.26
28 CysHyy Selinene 4.44 1.46 3.38 8.38 0.19 0.26 1.22 0.37 0.11 0.38 0.25 0.20 1.21
29 C,H5,0, Decanoyl acetaldehyde 0.67 4.8 0.71 1.38 1.91 539 0.59 1.21 3.15 0.47 1.49 0.28 0.80 1.35
30 CysHyy B-Farnesene 0.77 1.42 0.56 0.40 1.34 0.87 0.36 0.57 0.8 0.39 0.31 0.50 0.91 0.54
31 CysHyy Elixene 0.46 0.71 0.20 0.93 2.09 0.8 0.62 0.99 1.31 0.53 0.26 0.45 0.40 0.58
32 C,H,0, Ethyl decanoate 7.42 17.26 3.97 2.03 11.13 2.46 2.73 0.53 7.07 4.95 7.33 0.90 5.34 4.30
33 Cy4H300, 1 14- 1 14-Tetradecanediol 0.23 0.11 0.10 0.39 0.65 0.09
34 C6H3,0 Hexadecanal 2.23  0.05 0.16 0.14
35 C7H3,0 16- 16-Heptadecenal 16-Heptadecenal 0.27 0.3 0.09 0.02 0.30 0.41 0.07 0.10 0.07 0.10
3 All the values are the average of three determinations RSD <2%  Vacancys mean not detected
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Table 4 The variance analysis results of the content of 10 mutual volatile oil components within 17 H. cortdata Thunb. populations of Mt. Emei

trans-(3-
Source of Degree of trans-(3- o . B- . . D_, . .
variance freedom Myrcene Ocimene 2-Undecanone a-Pinene B-Pinene Camphene D-Limonene Bornyl acetate  Linalyl acetate Caryophyllene
Treatment 16 178.77 405.28 260.26 5.68 9.02 0.39 0.27 124.23 7.52 0.37
Random Error 34 10. 15 7.21 4.22 0.14 0.13 0.0094 0.013 0.77 0.12 0.04
Fialue 17.61 " 56.21"" 61.67 " 40.57 " 69.38 " 41.49 20.77 " 161.34 " 62.67"" 9.25""
® the significant difference of this component in these populations at the 0. 01 level
5 17 10 « <0.01
Table 5 The results of multiple comparisons of the content of 10 mutual volatile oil components in 17 H. cordata Thunb. populations of Mt. Emei o <0.01
trans-(3- o- B- D-
Myrcene trans-B-Ocimene 2-Undecanone a-Pinene B-Pinene Camphene D-Limonene Bornyl acetate Linalyl acetate Caryophyllene
1 2 1 2 1 2 1 2 1 2 1 2 1 2 1 2 1 2 1 2
D2 A C4 A D2 A B3 A Al A B3 A B3 A A3 A C2 A C2 A
B3 AB C5 B D3 B Al AB A3 B B2 B Al B A4 A D2 B A2 B
B2 ABC Cc2 C D1 BC A3 BC A2 B D5 C A3 BC Al A D1 BC Bl B
Cc2 BCD A3 CD Cc2 BC Cl BC Cl B Bl CD A4 BC A2 A C5 CD D2 B
Bl CDE D2 CD B2 BC A2 BC A4 BC Al CDE A2 BCD B3 B Cc3 D A4 B
C3 DEF D1 CD C3 BC D3 C D3 BC A2 CDE Cl BCD B2 BC D3 D D5 B
D5 DEFG Al CDE B3 BC A4 C Cc3 C A3 CDE D5 CDE D5 C Cl DE B2 B
c5 DEF A2 DE C4 BC c3 CD D1 D Cl CDE B2 CDE Bl C C4 EF D1 B
D1 EFG C3 DE C5 BC D4 DE D4 D D4 CDE C3 DEF Cl C D4 F C5 B
Cl FGH A4 DE Cl C D5 E B3 D C5 CDE Bl EF (03] C B1 F Al B
D4 FGHI D3 E D4 D B2 E C5 D A4 CDE D4 EF c3 C D5 F Cc3 B
Al FGHI Cl E D5 D (O8] E D5 DE C2 DE D3 EF c2 C B3 G Cl BC
D3 GHI D4 F Bl1 D D1 E Bl EF C3 DE C5 EF C4 C B2 GH A3 BCD
A2 HI D5 F A3 E Bl EF B2 F Cc4 E D1 EFG D4 C A2 GH Cc4 CDE
A3 HI Bl F A4 E C4 FG C4 F D2 E C4 FGH D1 C A4 GH D4 DE
A4 HI B3 F A2 E Cc2 G C2 G D3 E Cc2 GH D2 C A3 GH D3 DE
C4 I B2 F Al E D2 G D2 G D1 E D2 H D3 C Al H B3 E

“1” ‘2" 1 means population and 2 means the significance of the difference
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Table3 The components and contents of the volatile oil from the aerial part of 17 H. cordata thunb. populations of Mt. Emei %

Molecular . A2 Al A3 A4 Bl B2 B3 C4 C2 Cl C3 C5 D1 D2 D3 D4 D5
No. Chemical components Mean
formula
1 CioHig a-Thujene 0.20 0.21 0.23 0.18 0.01 0.03 0.09 0.18 0.19 0.10 0.09 0.12 0.19 0.11 0.11
2 CioHie a- a-Pinene 3.92 4.82 4.01 3.60 1.8 2.22 499 1.20 0.64 3.93 3.25 211 2.10 0.39 3.76 2.55 2.25 2.80
3 CioHyg Camphene 0.23 0.24 0.23 0.21 0.36 0.67 1.6 0.14 0.18 0.22 0.16 0.22 0.07 0.10 0.06 0.22 0.41 0.31
4 CioHyg B- -Phellandrene 15.52 12.89 12.92 12.99 3.59 3.77 5.56 6.43 0.36 15.25 11.53 7.70 7.06 12.31 14.04 5.76 8.69
5 CioHyg B- B-Pinene 4.66 560 4.68 4.41 1.16 1.10 2.30 1.08 0.21 4.58 3.63 2.05 2.40 0.05 4.29 2.36 1.95 2.73
6 CioHyg Myrcene 14.99 17.32 14.80 13.46 25.23 31.34 34.95 10.39 28.20 18.12 24.02 22.20 19.06 37.43 16.25 17.35 22.75 21.64
7 CioHyg a- a-Terpinene 1.77 2.01 1.94 2.04 0.66 0.26 0.41 0.78 0.02 1.82 1.50 0.8 1.11 .62 1.44 1.01 1.13
8 CioHyg D- D-Limonene 0.74 0.8 0.78 0.78 0.44 0.5 1.20 0.28 0.10 0.70 0.49 0.37 0.35 0.05 0.38 0.41 0.60 0.53
9 CioHie trans-B-Ocimene trans-B- 18.06 18.42 22.58 17.10 2.99 1.46 2.20 45.84 24.11 13.89 17.41 31.43 21.03 21.28 14.54 4.95 3.28 16.50
10 CioHy6 cis-B-Ocimene Cis-B- 0.35 0.40 0.56 0.26 1.01 0.38 0.19 0.30 0.59 0.26 0.46 0.12 0.02 0.04 0.29
11 CioHye T 7-Terpinene 3.06 3.48 3.26 3.69 1.31 0.5 1.10 1.50 0.05 3.19 2.72 1.64 2.22 3.53 3.04 1.91 2.13
12 CioHyg 4-Carene 0.54 0.60 0.59 0.62 0.19 0.09 0.14 0.22 0.53  0.41 0.24 0.33 0.45 0.40 0.29 0.33
13 CioHy6 Sabinene 0.12  0.07 0.14 0.11 0.10 0.05 0.02 0.06 0.06 0.04
14 CioHyg Isoterpinolene 0.15 0.07 0.20 0.11 0.46 0.14 0.03 0.07 0.24 0.11 0.07 0.10
15 CyoH 50 4- 4-Terpineol 5.24  6.06 5.46 6.24 2.19 0.81 1.41 2.10 0.04 5.28 4.25 2.51 3.93 6.14 4.78 3.14 3.50
16 CyoH50 a- a-Terpineol 0.16 0.20 0.21 0.17 0.13 0.06 0.03 0.06
17 CoHy0 Decanal 2.44 1.11 0.09 18.92 4.72 6.43 12.01 18.48 3.78
18 CioHx0 1- 1-Decanol 0.45 0.39 0.45 0.50 2.48 0.01 1.37 0.33
19 C,Hy0, Bornyl acetate 14.63 14.63 16.15 15.60 0.72 1.40 3.00 0.28 0.28 0.42 0.29 0.37 0.19 0.18 0.11 0.25 0.73 4.07
20 Gy Hyp0 2-Undecanone 0.23  0.20 0.26 0.25 6.43 20.32 20.30 18.42 20.47 16.54 20.32 18.22 20.70 27.66 21.97 7.97 7.49 13.40
21 C Hx0 Undecanal .64 2.32 206 2.15 0.11 0.77 2.84  0.25 0.71
22 C1oH,500, a- a-Terpinyl acetate 0.36  0.34 0.33 0.31 0.05 0.08 0.65 0.3¢4 0.10 0.38 0.06 0.40 0.20
23 C,Hy0, Linalyl acetate 0.30 0.07 0.23 0.25 1.94 0.64 0.95 2.22 520 2.89 3.26 3.40 4.04 4.18 3.13 2.03 1.86 2.15
24 C,Hy,0 2- 2-Dodecanone 0.46 0.25 0.41 0.47 0.46 0.68 0.36 0.34 0.50 0.49 0.32 0.33 0.04 0.30
25 C,H,,0 Dodecanal 5.27 0.95 1.27 3.90 13.59 3.43 6.27 19.95 16.87 4.21
26 CysHyy Caryophyllene 1.10 0.76 0.67 0.94 1.08 0.85 0.20 0.30 1.54 0.72 0.75 0.78 0.84 0.98 0.24 0.27 0.88 0.76
27 CoHy60 1- 1-Dodecanol 1.15 0.87 0.80 0.98 0.37 0.04 0.19 0.26
28 CysHyy Selinene 4.44 1.46 3.38 8.38 0.19 0.26 1.22 0.37 0.11 0.38 0.25 0.20 1.21
29 C,H5,0, Decanoyl acetaldehyde 0.67 4.8 0.71 1.38 1.91 539 0.59 1.21 3.15 0.47 1.49 0.28 0.80 1.35
30 CysHyy B-Farnesene 0.77 1.42 0.56 0.40 1.34 0.87 0.36 0.57 0.8 0.39 0.31 0.50 0.91 0.54
31 CysHyy Elixene 0.46 0.71 0.20 0.93 2.09 0.8 0.62 0.99 1.31 0.53 0.26 0.45 0.40 0.58
32 C,H,0, Ethyl decanoate 7.42 17.26 3.97 2.03 11.13 2.46 2.73 0.53 7.07 4.95 7.33 0.90 5.34 4.30
33 Cy4H300, 1 14- 1 14-Tetradecanediol 0.23 0.11 0.10 0.39 0.65 0.09
34 C6H3,0 Hexadecanal 2.23  0.05 0.16 0.14
35 C7H3,0 16- 16-Heptadecenal 16-Heptadecenal 0.27 0.3 0.09 0.02 0.30 0.41 0.07 0.10 0.07 0.10
3 All the values are the average of three determinations RSD <2%  Vacancys mean not detected
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Table 4 The variance analysis results of the content of 10 mutual volatile oil components within 17 H. cortdata Thunb. populations of Mt. Emei

trans-(3-
Source of Degree of trans-(3- o . B- . . D_, . .
variance freedom Myrcene Ocimene 2-Undecanone a-Pinene B-Pinene Camphene D-Limonene Bornyl acetate  Linalyl acetate Caryophyllene
Treatment 16 178.77 405.28 260.26 5.68 9.02 0.39 0.27 124.23 7.52 0.37
Random Error 34 10. 15 7.21 4.22 0.14 0.13 0.0094 0.013 0.77 0.12 0.04
Fialue 17.61 " 56.21"" 61.67 " 40.57 " 69.38 " 41.49 20.77 " 161.34 " 62.67"" 9.25""
® the significant difference of this component in these populations at the 0. 01 level
5 17 10 « <0.01
Table 5 The results of multiple comparisons of the content of 10 mutual volatile oil components in 17 H. cordata Thunb. populations of Mt. Emei o <0.01
trans-(3- o- B- D-
Myrcene trans-B-Ocimene 2-Undecanone a-Pinene B-Pinene Camphene D-Limonene Bornyl acetate Linalyl acetate Caryophyllene
1 2 1 2 1 2 1 2 1 2 1 2 1 2 1 2 1 2 1 2
D2 A C4 A D2 A B3 A Al A B3 A B3 A A3 A C2 A C2 A
B3 AB C5 B D3 B Al AB A3 B B2 B Al B A4 A D2 B A2 B
B2 ABC Cc2 C D1 BC A3 BC A2 B D5 C A3 BC Al A D1 BC Bl B
Cc2 BCD A3 CD Cc2 BC Cl BC Cl B Bl CD A4 BC A2 A C5 CD D2 B
Bl CDE D2 CD B2 BC A2 BC A4 BC Al CDE A2 BCD B3 B Cc3 D A4 B
C3 DEF D1 CD C3 BC D3 C D3 BC A2 CDE Cl BCD B2 BC D3 D D5 B
D5 DEFG Al CDE B3 BC A4 C Cc3 C A3 CDE D5 CDE D5 C Cl DE B2 B
c5 DEF A2 DE C4 BC c3 CD D1 D Cl CDE B2 CDE Bl C C4 EF D1 B
D1 EFG C3 DE C5 BC D4 DE D4 D D4 CDE C3 DEF Cl C D4 F C5 B
Cl FGH A4 DE Cl C D5 E B3 D C5 CDE Bl EF (03] C B1 F Al B
D4 FGHI D3 E D4 D B2 E C5 D A4 CDE D4 EF c3 C D5 F Cc3 B
Al FGHI Cl E D5 D (O8] E D5 DE C2 DE D3 EF c2 C B3 G Cl BC
D3 GHI D4 F Bl1 D D1 E Bl EF C3 DE C5 EF C4 C B2 GH A3 BCD
A2 HI D5 F A3 E Bl EF B2 F Cc4 E D1 EFG D4 C A2 GH Cc4 CDE
A3 HI Bl F A4 E C4 FG C4 F D2 E C4 FGH D1 C A4 GH D4 DE
A4 HI B3 F A2 E Cc2 G C2 G D3 E Cc2 GH D2 C A3 GH D3 DE
C4 I B2 F Al E D2 G D2 G D1 E D2 H D3 C Al H B3 E

“1” ‘2" 1 means population and 2 means the significance of the difference
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