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The volatiles of Pinus tabulagformis were collected by the headspace absorption method and analyzed by
thermal desorption combined with GC™MS from May to September in Qinyuan County, Shanxi Province- 25
compounds, mainly monoterpines, which are the main components of the volatiles, have been identified -
Among them, (R)™(— )~ @ Pinene; (S)7(— )~ B~Pinene. (S)~ () 3 Carene are the three main
compounds which account for over 9676, and a small amount of other monoterpines> ( 1) limonene
myrcene, camphene; phellandrene. etc- The relative content differences of the terpine volatiles have been
compared between healthy and damaged trees, the trunk and needles, in different periods of diurnal hours and
at different breast perimeters -
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TABLE 1 Components and residual time of volatiles of Pinus tabulaeformis in natural conditions
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FIGURE 1 TIC-trace of volatiles of Pinus tabulaeformis
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TABLE 2 Monthly changes of relative content of monoterpenes in the healthy trunks

S A 6A "A 8 A YA
(R)~(— )« ks 29.67+3.87 29.37+£8.11 29.46+2.48 41.10£0.97 34.57+6.03
R 0.144-0.09 0.1940.05 0.1240.10 0.2140.08 0.8541.33
(S)—(*)—B—ﬁﬁ%‘; 28.21+2.73 24.64+4.17 26.98+2.32 31.97+0.27 26.34+2.83
T4 0.7843.37 0.7840.32 0.3040.23 0.2140.14 0.3440.13
()= (+) 3 e 40.56+E7.09 42.95+11.33 42.52+1.72 25.47+0.87 34.04+5.66
SHEE-1, 4-— 8 0.06£0.07 0.01£0.01 0.02£0.02 0.0720.01 0.120.04
(B ¥k 0.5042.47 1.944-0.56 0.534-0.42 0.9340.33 3.54+0.71
IK R 0.0740.06 0.1240.06 0.054-0.04 0.0540.03 0.224-0.09
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TABLE 3 Diurnal variation of the monoterpenes from the healthy trunks in July
7,00 10,00 13,00 16,00 19,00
(R)~(— )~ o JRM 28.06+1.03 29.95+1.31 27.18+2.64 32.87+£0.32 28.43+1.98
R 0 0.05+0.01 0.07+0.06 0.12+0.09 0.17+0.06
(5)*(*)*&7}&%‘; 28.427+0.55 28.5340.13 26.18+2.20 25.3312.33 27.79+0.80
4 0.0740.07 0.2240.05 0.3040.01 0.4540.24 0.2240.01
(S)~(+) 3" &k 43.2840.53 40.9141.33 45.7844.99 40.4241.11 42.8%2.50
W1, 44 0 0.03+0.00 0.02+0.01 0.04+0.01 0.01+0.01
(B ¥k 0.1540.01 0.284+0.12 0.394-0.06 0.6940.44 0.5340.21
IK K 0.0240.01 0.04=40.00 0.084-0.01 0.0740.02 0.0540.00
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TABLE 4  Diurnal variation of the monoterpenes from damaged trunks in July
7.00 10,00 13,00 16,00 19,00

(R~ ()~ o« gk 28.98+0.36 30.77+£1.85 28.85+0.08 31.76+£3.15 31.27+0.91
T 0.054-0.03 0.01£0.01 0.0340.01 0.0340.02 0.0140.01
(S)*(*)*ﬁfﬁﬁl}(ﬁ‘; 29.01+1.18 29.5640.10 29.20+0.07 27.314+1.57 24.98+5.14
&4 0.0740.04 0.1140.10 0.1640.05 0.0940.08 0.1240.12
(S)~ ()3~ &k 41.54+1.72 39.44+1.53 41.56+0.16 40.70+£1.76 43.23+3.82
W14 — 4 0.024-0.00 0 0.014-0.00 0 0

(B ¥k 0.2940.17 0.10£0.09 0.1840.05 0.1140.06 0.3240.24
IK K 0.0440.02 0.0140.00 0.0240.01 0.0140.00 0.0640.05
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TABLE 5 Relative content variation of monoterpenes from the trunk and needles of Pinus tabulaeformis
5> H 6
%E fiE B ZE {5
Bt T Bt T Bt T Bt T

(R)~(—) o ks 27.002.04 34.2345.51 25.88+4.73 29.67£3.87 27.9747.44 27.9648.75 36.26£8.11  29.37%8.11
A 0.1540.02 0.2240.10 0.1340.06 0.1440.09 0.1440.08 0.1140.09 0.1640.13 0.194-0.05
(s)'(')'ﬁvyjﬁﬁé 26.684-1.43 26.79+3.01 24.88+2.22 28.2142.73 24.53+3.78 23.7344.90 27.391+4.07 24.64-+4.17
&4 1.03£0.23 0.8040.52 0.8340.36 0.7843.37 0.8240.35 0.7840.43 0.4040.59 0.784-0.32
(5)‘(“!’)‘3‘%‘5/}%‘7 44.4443.17 36.4945.93  47.73£6.73 40.56+£7.09 44.247410.12 45.26+12.21 34.284+10.21 42.95411.33
Xﬁ‘@ﬁ—l,ﬂt—:% 0.0940.03 0.0740.02 0.0740.03 0.0640.07 0.0440.03 0.0440.03 0.0540.21 0.0140.01
() 1k 0.5340.13 1.3541.89 0.4340.10 0.5042.47 2.1140.77 2.0641.06 1.3540.98 1.9440.56
IKFE K 0.0840.02 0.0640.02 0.0440.02 0.0740.06 0.1540.07 0.0740.06 0.1140.11 0.124£0.06
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TABLE 6 Relative content variation of monoterpenes from the trunks in different perimeters

B 4k P e fem <30 30~60 =60

(R)~(—)~ 5k 54.1245.76 43.0144.93 41.1040.30
e 0.44 +0.08 0.33 +0.16 0.20 +0.08
(S)~(— )~ B-yks 21.06 £5.84 24.29 4-7.13 31.97 £2.32
F I 0.33 £0.06 0.37 40.19 0.21 £0.04
(S)~(+) 34 23.25 £7.38 26.94 £8.37 25.47 4+1.99
o BE1, 4 — 45 0.06 £0.03 0.07 40.07 0.07 £0.01
() He 0.72 £0.19 4.82 +6.70 0.93 +0.04
KA 0.02 +0.01 0.17 +0.19 0.05 £0.04
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TABLE 7 Monthly changes of relative content of monoterpenes from the damaged trunks
5 6 A 7H 8 A 9 A
(R~ ()~ Ik 34.2345.51 27.9648.75 26.7644.28 39.014-4.61 34.8944.10
R 0.224+0.10 0.1140.09 0.024+0.04 0.23£0.15 0.19£0.12
(S)_(*)_B_ﬁf\é‘}% 26.79+3.01 23.734+4.90 25.9543.69 30.0941.60 28.7441.83
4 0.8040.52 0.7840.43 0.1140.13 0.1840.15 0.64+0.39
(S$)~ () 3~k 36.49+5.93 45.26+£12.21 46.77+8.06 29.054-4.32 33.33%4.71
1, 4-— 0.0740.02 0.0440.03 0.04+0.07 0.0940.09 0.034+0.03
(D) Mk 1.3541.89 2.06+1.06 0.27£0.15 1.244-0.76 2.05+1.11
IKFE N 0.0640.02 0.0740.06 0.0740.07 0.1£0.09 0.1340.08
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