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Study on correlation between volatile oil and rhizosphere soil from roots
of Saposhnikovia divaricata
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Abstract: Objective To study the correlation between the content of volatile oil and the rhizosphere soil from the roots of
Saposhnikovia divaricata collected from different regions at different harvest time. Methods The volatile oil from the roots of S.
divaricata was extracted by steam distillation and analyzed. According to the National Standard of the People’s Republic of China, we
determined the pH value, total nitrogen, hydrolysable nitrogen, available phosphorus, available potassium, and organic matter in the
rhizosphere soil of S. divaricata. The obtained data were statistically analyzed with SPSS 13.0 software. Results The content of
volatile oil in the roots of S. divaricata presented a trend of decrease with different collection regions from south to north and the main
chemical components were significantly different, in which 1-(1-formylethyl)-4-(1-buten-3-yl)-benzene and p-bisabolene were found
as the principal components. There was a significantly negative power function relationship between the content of volatile oil and the
total nitrogen, a significantly non-linear correlation between the content of volatile oil and the hydrolysable nitrogen, but a good
correlation between content of volatile oil and available phosphorus, available potassium, and the content of organic matter was found
only in the first sample. There were significant good correlations of the pH value and hydrolysable nitrogen with available phosphorus,
hydrolysable nitrogen, and available phosphorus with available potassium, hydrolysable nitrogen, available phosphorus, and available
potassium with organic matter in rhizosphere soil (P < 0.01 ). The significant correlation of hydrolysable nitrogen, available potassium
with pH was found (P < 0.05). Conclusion There is no significant difference among the contents of volatile oil extracted from S.
divaricata collected at different harvest time. There is a negative correlation between the total nitrogen content in rhizosphere soil and

the content of volatile oil, namely, the productivity of volatile oil decreases with the increase of total nitrogen content, while the optimal
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contents of hydrolysable nitrogen, available phosphorus, available potassium, and organic matter could accumulate the content of

volatile oil. On the other hand, pH value may affect the content of volatile oil by modulating the other chemical properties of the

rhizosphere soil.
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Table 1 Information of S. divaricata and soil samples

ity KM KRR | 'S KA SRAERH]

1 K#F 2010-08 | 11  Ki#E  2010-08
2 K#F 2010-10 | 12 K& 2010-10
3 EXR 2010-08 | 13 JHiL"  2010-08
4 KX 2010-10 | 14  JEIL"  2010-10
5 AR 2010-08 | 15  ZZJHN  2010-08
6 HW 2010-10 | 16  ZZJH  2010-10
AN 2010-08 | 17 =z  2010-08
N 2010-10 | 18 %[  2010-10
9 KMZzik" 2010-08 | 19 BEPE  2010-08
10 KN4 2010-10 | 20 BEF§ 2010-10
"y BEAE G A

« . L
means wild S. divaricata
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i 1.0 mL/min. B 4cF: HE 70 BLE; 41
7K, WAL m/z; FHEIEVEE 35~550 amu; %
FIZEIR 1.90 min.

2.1.3 GC-MS ll5E: GC-MS i 4 42 anaiy fridk () 5%
AT, HERE 10 pL, BEATAIN, SEEANRE g
AT, JRER NIST Bl FER R N LR 4
SE S ROAE S T A2

22 LIEMM pH, UK, KEE N, EH P, K
K& N EgimE!

221 FIEFESLG pH  FREX 100 g 1FEF 50 mL
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223 JKMAENME BRI 2.00 g LAESATHIAEY
MLAAREE, N1 g BE-BR R W 2k38 JeUR) T A% B .
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Table 2 Determination of volatile oil in S. divaricata and pH value, hydrolysable nitrogen, available phosphorus,

potassium, total nitrogen, and organic materials in soil (n =5)

FEdh R /(mgg!)  pH  KMEN/(mgkg!) WA P/(mgkg!) EMK/(mgkg!) AN/(gkg)  HHUE /(gkg ")
1 4.401 5.47 117.042 241914 210.584 2.659 19.433
2 2.922 5.34 121.109 293.778 163.428 2.320 20.863
3 3.500 5.67 138.450 102.627 209.246 3.682 39.155
4 4507 5.59 176.720 175.127 127.461 3.278 11.098
5 2.972 7.97 163.369 18.728 135.439 3.019 38.827
6 3.844 8.02 154.806 9.863 70.793 2.698 42.200
7 2.920 7.78 197.664 24.189 177.673 3.177 41.756
8 2.565 8.26 135.084 13.061 107.630 2.964 45.994
9 1.453 5.86 488.823 349.221 400.711 7.938 222.344

10 2217 5.99 434.339 684.780 417.408 7.980 185.677
11 1.717 7.75 55.934 27.000 136.042 21.712 12.501
12 0.723 8.10 49.022 37.341 61.838 17.082 33.966
13 3.273 6.81 159.265 10.631 111.380 3.330 38.306
14 5.349 6.45 212.755 19.104 143.924 3313 51.884
15 2.004 7.50 136.093 52.297 151.089 9.123 15.616
16 1.470 7.90 74.089 34.959 116.761 6.215 14.652
17 2.069 7.90 63.983 30.103 61.100 26.483 14.033
18 2.104 7.49 120.616 21.281 47.920 19.431 12.151
19 3.598 8.04 97.737 38.818 241.370 2.514 20.158
20 2.134 8.16 101.720 33.248 141.443 2.691 18.052
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Table 3 Correlation analysis between chemical properties of rhizosphere soil and volatile oil of S. divaricata
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Fig. 1 Effects of total nitrogen, hydrolysable nitrogen, available phosphorus, potassium,

and organic materials in rhizosphere soil of S. divaricata on content of volatile oil
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