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Terpene Volatile Components Released from Pinus tabulae formis

LYU Di, WANG De-xiang" ,XIE Xiao-yang,ZHANG Gang-gang

(College of Forestry  Northwest A&F University ,Yangling s Shaanxi 712100, China)

Abstract: In order to understand the diurnal variations and differences of the components of terpene vola-
tiles released from healthy and debility Pinus tabulae formis boles, dynamic branch enclosure technique
combined with Porapak-Q adsorption-solvent desorption-GC-MS method was used. On the basis of the re-
sults,combined with literatures, the effects of volatiles on human health were evaluated to provide a rea-
sonable choice of recreation time for people. The results showed that:the main terpenes released from P.
tabulae formis were 3-carene,a-phellandrene, a-pinene, camphene, 3-pinene, 3-myrcene, D-limonene, and ter-
pinolene. In summer, healthy boles released eight kinds of major monoterpene as above, and the releasing
concentration presented “two-peak and one-valley” diurnal variation; debility boles released 5 more ter-
penes than healthy boles: g-phellandrene, o-terpinene, trans-g-ocimene, - ocimene, and y-terpinene. In au-
tumn, healthy boles released 3 more than summer: a-terpinene,trans-f-ocimene,and y-terpinene. Each ses-
quiterpene component from P. tabulae formis had a very low relative content. The results suggested that
the healthy P. tabulaeformis forest in autumn was more beneficial to health and suitable for traveling out-
side, while in autumn,the best time period was 16:30—18:00.
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Fig. 1 Total ion chromatogram of major monoterpene volatiles from P. tabulae formis
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Table 1 Dynamic changes of terpene volatile components from P. tabulae formis
HEXT 25/ %
HER YRS 5y F i
H R TR (AR HEEHAR
3-E % 3-Carene 136 2.6227+0.101a 0.87440. 208b 1.116+0. 144b
a- 7K 58 o-Phellandrene 136 0.154=40. 028a 0.25540.113a 0.070=40. 008a
o-JE M o-Pinene 136 72.572+2.343a 59.64346.001a 35.962+1.629a
)% Camphene 136 4.99840. 047a 3.441-+0.615a 3.513-+0.360a
B-JE ) B-Pinene 136 13.82840. 803b 17.266+2. 259b 27.320+1. 365a
B-H H: 45 B-Myrcene 136 0.988+0. 243a 4.725+2.716a 3.375+0. 140a
B-7K /¥ B-Phellandrene 136 040b 0.007240.003b 0.026=40.001a
a#A il o Terpinene 136 0=£0b 0=£0b 0.032=%0.006a
D-# 8% D-Limonene 136 1.36940. 498¢c 13.360+0.596b 23.427+2.948a
fifﬁ*ﬁ*?@j Trans-3-Ocimene 136 0+0b 0.01440.007b 0.04440.001a
B-% 45 B-Ocimene 136 0+0b 0+0b 0.204+0.026a
y-# 45 y-Terpinene 136 0£0b 0.081£0.018a 0.051£0.011a
il i Jf Terpinolene 136 0.187=£0.043b 0.110=£0.036b 0.641£0.013a
K 22 K5 Ylangene 204 0.080740.021a 0.00440.004b 0.02340.004b
i B 45 Copaene 204 0.11240.028a 0.01040.005b 0.04940.003b
-1 %4 B-Bourbonene 204 0.05840.013a 0.00440. 004b 0.05340. 006a
B-Hi % # B-Elemene 204 0+0b 0+0b 0.110-£0. 000a
K M4 Longifolene 204 0.15340.028a 0.01740.003b 0.09740.020a
£1 774 Caryophyllene 204 2.44440.739a 0.17640.021b 2.738+0.085a
ST K Tsocaryophillene 204 0.016=40.016a 0=+0a 0.00940. 005a
B Humulene 204 0.230740. 064a 0.01440.002b 0.29940.008a
B*/ﬁ}ﬁdﬁ% f-Famesene 204 0+0b 0+0b 0.13640.011a
E My Cedrene 204 0.06240.012a 0+0b 0.02240.001b
B L4 B-copaene 204 040b 0+0b 0.10940. 004a
a- T A AN a-Guaiene 204 0.014+0.014a 0+0a 0.03140.002a
v-Hi #45 v-Elemene 204 0.03440.018b 0+0b 0.14440.004a
ok 2214 o« Muurolene 204 0+0b 0=£0b 0.028=+0.003a
a1 JE B o-Farnesene 204 040b 0+0b 0.22540.029a
v 22 B y-Muurolene 204 0.08340.017a 0+0b 0.05640. 004a
a-FEE MM o Cubebene 204 0+0b 0=£0b 0.087=0.008a
T W B 5 AR R B RR B35 28 5 (p<<0. 05) .
x2 HMEFRREABRHMMBEESECNEEEETWL
Table 2 Diurnal variation of relative content of monoterpene from summer healthy boles %
I 2]
gy

8:30 10:00 11:30 13:00 14:30 16:00 17.30
3-EE 4% 3-Carene 2.523 3.025 2.762 2.814 3.002 2.229 2.245
a 7K 4% o« Phellandrene 0.168 0. 209 0.218 0. 199 0.240 0.343 0.234
o JR M a-Pinene 79.335 74.554 64.133 81.935 85. 055 48.218 62. 480
#% M5 Camphene 4. 490 7.038 7.048 5.003 4. 845 6.717 5.088
B-JR 4% B-Pinene 6.467 9.410 10. 126 8. 394 4.199 17. 492 16. 634
B-H H: 4% B-Myrcene 0. 808 1. 660 3. 000 0. 490 0. 630 7.249 4.702
Bk 7% B-Phellandrene 0. 000 0. 000 0. 000 0. 000 0. 000 0.013 0. 000
D-#7 84 D-Limonene 5.897 3.908 12. 634 1.046 1.912 17. 380 8.492
R g% # 4 trans-B-Ocimene 0. 000 0. 000 0. 000 0. 000 0. 000 0.015 0. 000
v-¥A 4% v-Terpinene 0. 000 0. 000 0. 000 0. 000 0. 000 0.083 0. 000
i il K Terpinolene 0. 310 0.196 0. 080 0.117 0.117 0.261 0.125
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Fig. 2 Diurnal variation of peak area of monoterpene

from summer healthy boles
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