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Differences in Volatile Components of Glyptostrobus pensilis L eaves
from Different Geographic Distributions
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Abstract: GC-MS method was utilized to determine the volatile components of wild Glyptostrobus pensilis leaves from
six geographic distributions in Guangxi (Binyang county, Tiandeng county, Yanshan district, Cangwu county, Pingle
county and Qintang district) to investigate the geographic variation patterns of volatile components in the leaves. A total
of 139 chemical components were detected in the volatile components of the leaves from different geographic distribu-
tions. Terpenes a-pinene and D-limonene had relatively high contents across all geographic distributions, ranging from
18.61% to 28.32% and 16.80% to 49.02%, respectively. Qintang had the fewest volatile species, while Binyang had the
most. The relative contents of alcohols, aromatic hydrocarbons, ethers, aldehydes, terpenes, ketones and esters were the
lowest in Yanshan, whereas the relative contents of aromatic hydrocarbons, phenols, ethers, aldehydes, acids, terpenes
and alkanes were the highest in Tiandeng. Principal component analysis (PCA) showed that the cumulative contribution
rate of the first three principal components reached 97.53%, reflecting most of the component information. The absolute
values of characteristic vectors for ethers, terpenes, alkanes, aromatic hydrocarbons, acids, olefins, phenols, lipids, ke-
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tones, alcohols and other compounds were larger, indicating these are the differential substances distinguishing the dif-
ferent geographic distributions of G. pensilis. Cluster analysis results showed that Qintang, Cangwu and Yanshan clus-
tered into one group, Pingle and Binyang clustered into another group, and Tiandeng formed a separate group. Correla-
tion analysis between volatile components and environmental factors indicated that longitude and altitude had the
greatest impact on the content of volatile components. The study would provide reference for the cultivation and re-

source utilization of G. pensilis.
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Tab. 1 Geographic and climatic information of different sampling locations

7T<1‘¥ﬂ£ s s Witk AR LR K AR TR XN BE
Sampling Longitude  Latitude Altitudem ~ Annual average tem-  Annual average pre-  Annual average rela-
location perature/C cipitation/mm tive humidity/%

T 109°40'E 23°10'N 61.1 21.8 1450.6 77.5

G 110°98'E 23°49'N 26.1 21.6 1446.6 79.2

T 108°70'E 23°20'N 119.1 21.3 1490.7 78.0

JE L 110°33'E 25°04'N 132.8 19.2 1767.5 78.0

AR 110°71'E 24°86'N 202.8 20.3 1382.1 77.2

K& 106°54'E 22°54'N 483.4 20.3 1409.5 81.9
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Fig. 1 Volatile components of G. pensilis leaves from
different geographic distributions
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silisleaves from different geographical distributions
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Tab. 2 Principal component eigenvectors, eigenvalues and contribution rates

HFAE ) i Bigenvector

By
o 2o 2 e
Principal  Hfk Rk WA hekege TR Mk Y s %
component Others Ethers Terpenes Alkanes romatic Acids Alkenes Phenols
hydrocarbons
1 -0.344 0.342 0.340 0.338 0.328 0.327 -0.322 0.318
2 -0.070 -0.113 -0.064 -0.165 0.084 -0.180 -0.046 -0.231
3 0.083 0.088 —-0.169 0.026 -0.190 0.168 0.312 0.190
E HFAE M & Bigenvector
K
Principal e % Bk wirgr R BITRE
component Aldehydes Esters Ketones Alcohols Eigenvalue O?artle /102101'1 umula lr\zec/f’)/? ribution
1 0.272 —-0.011 0.199 0.038 8.190 68.25 68.25
2 0.282 0.640 0.494 0.350 2.216 18.47 86.71
3 0.238 0.244 0.304 -0.742 1.298 10.82 97.53
0 5 10 15 20 25 NI TN S S -~
By ; ; , ; ; W T AT R, G S EEE . B
il K B RBERR K  E SUE (P<0.05), &
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Fig. 4 Cluster analysis of volatile components of G. pen-
silisleaves from six geographical distributions
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Tab. 3 Correlation analysis between the relative content of volatile components in G. pensilis leaves and
major environmental factors
ERY o - R ERRK & SRR 1 B
. 7 4y
Volatile . . . Annual average Annual average Annual average
Longitude Latitude Altitude R . o
component temperature precipitation relative humidity
i 0.378 ~0.032 —0.472 0.310 0.396 -0.151
FERE —0.680 —-0.512 0.801 —0.080 0.737 —0.614
S -0.808 —-0.386 0.945™ -0.312 0.458 -0.315
ik 24 —-0.844" —-0.473 0.945™ —-0.204 0.492 —-0.475
2 —-0.818" —0.520 0.833" -0.008 0.283 —0.645
i8S -0.807 —-0.318 0.977" —-0.372 0.375 -0.287
il f A -0.881" -0.513 0.905" ~0.170 0.611 -0.471
il 2% -0.207 ~0.038 0.516 —0.140 0.038 —0.486
S SES -0.817" —-0.422 0.951" -0.273 0.502 ~0.388
VT SES 0.840" 0.637 -0.766 -0.039 -0.703 0.629
gk 0.251 0.345 ~0.002 -0.098 -0.497 -0.126
HoAth 2 0.807 0.408 —0.919" 0.228 -0.516 0.481

e "FRBEMK (P<0.05); "FERW R EME (P<0.01),

Note: " indicates significant correlation (P<0.05); ™ indicates extremely significant correlation (P<0.01).
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