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Comparative Study on Volatile Constituents of Radix Adenophorae
Based on Principal Component Analysis and Cluster Analysis
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Abstract: The volatile constituents were _extracted from Radix Adenophorae by solid phase micro extraction, and were
qualitified by gas-chromatography mass-spectrometry ,and content of each component of volatile constituents were calcu-
lated by peak area normalization method. by SPSS 18. 0 software, principal component analysis and cluster analysis were
used to statistical analysis. 41 kinds of constituents were determind in Radix Adenophorae which come from different hab-
itats , the main componernts are-alkylic acid, olefine acid, aldehydes and alcohols; Radix Adenophorae which come from
different habitats were contains isovaleraldehyde , hexanal , a-pinene and suet aldehyde; Radix Adenophorae which come
from Jiangsu and Hubei were contain more terpenoids. Radix Adenophorae which come from different habitats can be di-
vided into five €ategories by cluster analysis. the study established a rapid analysis method of the volatile components of
Radix Adenophorae and contributed the patterns of characteristics distribution and origin information of volatile compo-
nents from Radix Adenophorae ,the method is simple and fast. principal component analysis and cluster analysis method
can effectively distinguish Radix Adenophorae which come from different areas. the results can provide evaluation method
for' the. species’and quality comparison of Radix Adenophorae.
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Table 1  Information of Radix Adengphorae
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Batch No Brigins Sample NO. Source of sample Manufacturer

110412 AN =22 S1 (R N TEI5 I = 2 4 PR 2 )
110315 TLHE % s2 RS YNz TLH AR 25 IR R A B )
110521 LM s3 S --PN2) LROH R 2O A PR A
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110515 HARIRLTIT S6 LT TR 2 s B 2 A PR A
110411 WL % S7 RINE 2 O WL 2 & Wb 258 BRA R
110513 MAeRLL B S8 R RPN A 2B R B A RN
111023 AR LT BT 89 TR WAL P 2521 A )
110425 B L S10 SN AT IR 2R A R
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110420 S 512 ARy s SR T A 29l AT B )
110420 SR S13 ZRRZ P 250 SN PR LI A AT PR )
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Table 2 Results of analysis of volatile components in Radix Adenophorae

e ﬂﬁi’it FIXF H 4> & & Relative percent( % )

- Compounds themlTal S, S, S, S, Ss S S, S S Sw  Su S Si

ormula 3 : 3
1.15 2-Ff -1 - C,H,O  0.04 0.10 9.77 10.15 11.23 - - - - - - - -
1.29 SR CsHi,O  0.96 1.02 5.76 5.81 5.99 9.18 9.23 8.99 2.78 2.65 2.14.-2.09 2.25
1.64 ey CsH,gO  0.73 0.59 4.27 4.34 4.56 3.32 3.19 3.21 4.62 5.32 2.51 2.89 3.24
2.13 13 R CsH,0 - - 2,67 2.73 2.81 - - - - X - - -
2.24 3-Ff 31T CsH,0 - - 9.97 10.52 11.01 - - - - - - - -
2.39 2 C,H,0, 1.91 1.69 2.18 2.23 2.43 12.65 14.43 16.42 16.75719.69 1.05" 0.09  1.10
2.48 S-(-)-2-#-1-THE: CsH,0 - - 2,97 3.09 3.21 - - / - - - - -
2.67 TS C, Hy - - - - - - X -/ 0.49 0.63 - - -
3.53 o CeH, O 10.85 10.79 28.29 28.35 28.42 47.93 18.20 45.13725.12 10.50 17.26 17.38 17.45
4.88 s CsH,0, 3.67 2.79 4.62 4.47 3.79. 9.31.10.27 .71 5.50 3.96 2.29 2.51 2.67
6.06 AR B CgHyy - - - - y - - - 167 1.52 - - -
6.62 -2 CeH, 0 - - 2.9 3.0l 3.18 7 = 3 - - - 2,99 3.67 4.13
7.76 KT C;H,O0 2,47 2.19 4.97°5.52 5.54 0.08 0.06 0.05 0.09 1.12 3.17 3.59 3.94
7.89 B C,H,0 - - r o - - - - 071 0.69 - - -

9.03 (IR)-( +)-o JRM CioHyg 52,17 53.20 0.75 0.96. 0.68" 2.17 2.24 2.01 0.29 0.33 23.79 25.25 17.23

9.31 B3 CioHy  0.56 0.29. 1.12 %107 /1.09 0.17 0.21 0.19 0.23 0.19 0.49 0.71  0.82
9.94 ZE A C;HgO - - - - - - - - - - 164 1.76 1.59
10. 66 4T fr s CsHgO ©.1.00 '0.8510.03 0.02 0.03 0.06 0.05 0.07 0.13 0.15 0.23 0.31 0.27
11.17 ek CioHys  5.62/ 4.940.05 0.03 0.04 1.09 1.12 1.21 0.81 0.72 0.93 2.21 1.97
12.14 13453 -l CH,O - - - - - - - - 6.47 6.59 - - -
12.22 B-TEN CoHyg - - - - - - - - - - 1.19 1.25 1.18
12.41 B-H Ak CoHy  2.00 1.79 0.23 0.19 1.02 1.05 1.12 1.09 1.22 1.19 2.13 2.15 2.20
12.81 2-1F SRSk IR CoH,0 0.06 0.05 0.09 0.11 0.08 1.67 2.06 2.42 0.54 0.77 1.47 1.59 1.71
13.10 eS| A0 CsHigO  2.25 1.09 3.97 4.43 5.13 1.18 2.19 2.34 0.38 0.56 5.92 6.39  7.21
13.43 (+) 48 CpHy  1.08 0.93 1.02 1.05 1.07 0.05 1.02 1.15 0.80 0.60 1.50 1.30  0.90
13.87 it S5 DA AL P CoHy, 0.8 0.69 0.91 1.12 0.75 0.21 0.33 0.51 - - - - -
13.89 J¥) S PR R CioHyy - - - - - - - - - - 1.19 1.30 1.21
14.02 D-FPig i CpoHy  0.62 0.49 - - - - - - - - - - -
14.34 2-2Fk-1-C CgH0 - - - - - - - - - - 0.77 0.8 0.79
15.65 FA T CpoHy  1.70 1.53 - - - - - - - - - - -
18.42 RAZERE CoHigO  7.45 6.53 9.97 8.04 7.70 2.17 1.98 2.2 4.4 52 7.99 11.98 13.26
20. 88 (E)-T-Jms CoHisO  0.97 0.87 - - - - - - - - 1.59 1.71 1.84
22.81 IEE CioHyO 0.55 0.49 - - - - - - - - 0.67 0.83 0.91
25.71 1E ke Ci4Hy - - - - - - - 0.38 0.42 - -

25.83 ( + )-()L-E%:d?fi C]5H24 - - - - - - - - 1.59 1.67 - - -
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TEEN 7T B Relatis .
wEY FAXFE 3£ & Relative percent (% )
RT c - ) Chemical
ompounes formula Sy S, S Sy Ss S Sy Sg S Sio Sii Siy Si3
27.36 (+)-HE R CsHy - - - - - - 12.75 14.97 - - -
28.75 A 22 T CisHy, - - - - - - - - 1.37 1.46 - - -
28.78 LT CsHy, 0.53 0.63 - - - — - — - — — _ _
29.05 KR M CisHy, - - - - - - - - 1.36 1.49 - - -
31.26 HE CisHyy - - - - - - - - 0.33 0.27 = - -
33.43 RWAYSH CieHsy  0.61 0.55 - - - - - - —- - - ¢ =

TE -7 FORTEAREYCRE i T AR A B A L5y o
Note: “-” means not detected that components in current sample.
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Fig. 1 Principal compnents analysis score plots from 13 bat-

ches Radix Adenophorae
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Fig.2  Results of dendrogram from 13 batches Radix Adeno-
phorae
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