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[ Abstract ] Objective: The composition-activity relationship ( CAR) model of volatile oil from Selaginella
doederleinii was established to recognize the active compounds based on GC-MS analysis. Method; MTT method
was adopted to mensurate the inhibition effects of the volatile oil from various habit at sagainst human lung cancer
A459 cell and hepatocellular carcinoma 7721 cell line. Half maximal inhibitory concentration (IC,;) was used as
the evaluation index and 11 characteristic peaks of the volatile oil were identified by GC-MS. The orthogonal partial
least squares ( OPLS) and bivariate correlation analysis was respectively performed on SIMCA-P 11.5 and SPSS
18. 0 software to construct the CAR model of S. doederleinii volatile oil. Result: The results showed that five
peaks, including peak 1, 8, 10, 3 and 9, were significantly related to anti-tumor activity according to scores
plot from 11 peaks screened, variable importance in projection ( VIP) values in OPLS and Pearson correlation

coefficient in bivariate correlation analysis. Peak 1, 8, 10, 3 and 9 were identified as linalool, nerolidol, methyl
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linolenate, methyl linoleate and phytone, respectively. Conclusion: This method can quickly and effectively

establish the spectrum-effect relationship for volatile oil from S. doederleinii, providing experimental basis for

studying their pharmacological properties.
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partial least squares (OPLS); GC-MS
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Table 1 Selaginella doederleinii habitats and resource
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Fig. 1

ALEHEEZHREBTFR
GC-MS profile of essential oil from buds of Selaginella

doederleinii volatile oil

Table 2 Chemical constituent comparison of Selaginella doederleinii volatile oil from various habitat

AR KT 5 Sk 53 B/ %
No. tg/min A2 4 AF
S1 S2 S3 S4 S5 S6 S7 S8 S9 S10
1 4.95 533 C,H,0 - - - 0.40 0.85 0.41 - 2.44  0.27 -
2 5.82 a-JEI CoHye . - 0.35 0.15 - 0.24 - - - -
3 7.04 IK A CoHye - . - - 1.56  0.66 - - - -
4 7.32 s C4H,,0 - - 4.06 1.58 0.42 0.21 0.91 3.34 2.51 -
5 7.65 2- )3 3 -1k i CyH140 3.75 4.29 2.02 1.95 4.35 3.28 1.14 2.16 2.36 2.07
6 7.86 3- CgH,40 - - - 0.23 - - 0.31 0.81 0.25 -
7 9.16 1 I K CyH ;0 1.52 - - - - 1.37 - - - -
8 10. 88 4-T- 1 CoH,40 - - - 0.35 - 0.41 - - - -
9 12.13 3 fi CoH 0 1.59  0.71 0.71 1.04 0.41 1.38 0.03 1.14 0.98 0.38
10 12.24 T CoH 40 0.29 - 0.79  0.56 - 0.34 - - - -
11 14.77 2-T- s CoH,;40 - - - 0.31 - 0.27 - - - -
12 19.62 4-37 I -3-T IR R CoH 60, - - - 0.20 - 0.13 - 0.63 - -
13 20.75 1 - F 25 - B 4% i C, Hy, - - - 0.39 - 0.05 - 0.24 - -
14 21.29 TR CyH,40, - - - 0. 54 - - - - - -
15 21.85 2 ,4-35 TR C,oH,s0 - - - 0.64 3.61 0.68 1.04 - - 0.51
16 24. 03 5 -, 35 - 1vk g CoH (0, - - - - 0.27 0.17 0.23 - - -
17 25.16 + pu C,,Hy, 0.59 - - 0.35 - - 0.39 0.33 0.63 -
18 25.47 R CioHz 0, - - - 0.49 - 0.14 - - - -
19 25.57 SAL LB C,3H,s0 . - - 0.48 - 0.32 - - - 1.22
20 26. 11 B-H W CsH,, 8.99 0.23 2.12 0.60 0.36 560 0.98 0.44 0.13  0.27
21 27.48 a1 1 s CisHy, 0.43 - - - - 0.28 0.52 - - -
22 27. 62 B A6 A C,sHy O 1.24  0.00 0.88 0.00 0.58 1.47 0.56 1.15 1.09 0.23
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AF AT T Sk 53 %/ %

No. I/ min (A3 Wi 4rF2

Sl s2 S3 S4 S5 S6 s7 S8 S9 S10
23 28.57 PSS C,oHayg - 0.42 - 0.26 0.71 0.50 - - - -
24 28.77 hicA C,H,, - - .21 0.78 - - - 0.63 1.08 -
25 29.00  B-4W 2 C,3H,,0 313 0.52  3.32  1.54 3.55 1.73 0.21 1.47 1.47  0.32
26 29. 30 +H ki C,sHs, - 2.31 - 2.42 - 0.42 2.14 3.17 4.16 -
27 29.74  B-HiFKE CysH,, - - - 0.18 - - 0.89 - - -
28 30. 12 R CsH,, 2.29  0.85 0.04 1.14 0.51 0.56 0.47 0.06 1.46  0.20
29 30. 43 — K Ik C,,HgO 0.27 0.19 0.60 1.34 1.99 1.61 1.13 1.43 0.69 0.25
30 31. 65 7T B CsHy O - - - 0.30 - 0.43 - - 0.22 -
31 32.95 % C;H,, - - - 2.02  3.20 - - - 0.52 -
32 33.00  HpemE CisHy, 0 0.00 0.65 0.83 1.58 0.62 0.52 1.44 0.72 0.00 0.95
33 33.18 IR E AR C,5H,,0 - 1.45 - - - 2.31 - - - -
34 33.80 aYsH C,6Hs, - - 1.88  2.67 - - 2.62  2.66 4.08 -
35 34.15 E N C,5H,50 1.13  0.77 0.85 0.04 0.43 0.8 0.03 0.70 0.93  0.60
36 38.71 3,7, 11-= W3-+ iz CsHj,0 - - - 0. 44 - 1.13 - - - -
37 38.96 16-3% 15 s CyH;,0 - _ - - 2.27  0.42 - - - -
38 40. 50 R Cy7Hae 0.98 - - 0.78 - 0.20 - 0.85 0.93 -
39 41. 86 + N CisHy 0 - - - - 2.73  1.00 - - - -
40 42.73 + =B R C,sH300, - - - 0.42 - 0.25 - - - -
41 45.73 E/8 C,Hy, - - - 2.61  9.04 0.59 - 2.82  0.69 -
42 46.97 + O e iR C3H,,0, - - - 1.50 - 0.25 - - - -
43 47.67 A5 C g Hyg - - - 0.28 - 0.28 - - - -
44 50. 18 L CioHyg - - - 0.85 - - - 1. 86 - -
45 50. 19 B Coo Hig 2.52 0.65 0.8 1.31 0.05 1.32 0.48 2.01 1.71 0.59
46 50.91 i il CisH3O  20.25 4.29 9.65 5.86 14.63 11.75 13.7 5.87  7.32 27.71
47 52.34  ARE T HIRS T g CeHpO, 0.53 5.51 3.22 2.53 4.46 0.44 0.30 2.74 3.58  6.91
48 53.38 9\ CsH;, 0, - 1.23 - 0.86 3.93 1.42 - 1.19 1.83 -
49 53.88 ik CoHyg - - - - - 0.20 0.41 - - -
50 55.13 TS BERR R C,sH;00 - - - 9.14 3.59 2.62 0.63 11.49 14.4 -
51 55.71 S b CyoHyyO 0.52 - - 0.32 - 0.27 0.75 0.54 - -
52 56. 50 BRR T fik CisHyO0, 0.18 0.71 0.32 0.95 0.39 0.26 1.05 0.85 0.92 0.21
53 60. 61 TR LE R CieHy0, 20.79 36.19 27.62 22.11 3.81 17.28 13.77 1.82 0.57 0.42
54 62. 09 Tt iR C,H;0, 1.46 1.18 2.83 2.00 0.35 1.49 0.20 1.11 0.29 0.34
55 63. 14 RAY S CisHy0, 0.68 0.93 0.66 0.76 0.45 0.67 0.53 0.68 0.41  0.56
56 64. 45 S 7 R TR CoH30, 2,80 2.31 529 4.25 3.10 534 533 591 583 262
57 64.75 W JRR iR H iR CyH;, 0, 2.92  1.69 3.47 4.50 1.74 3.06 3.71 6.21 5.91 2. 64
58 65.13 T\ BERR R CiyHy 0, 0.6l - - 0.69 3.88 0.62 1.0l - - -
59 65.57 T IUBERR F R CyoHyp0, - 0.22 - - - 0.48 - - - -
60 66. 01 i CyoHypO - - - 2.55 - 0.83 6.1 - - -
61 68.60  1-Z [ FE-mL I T C¢H,,NO - - 0.33 - - 0.43 - - - 1. 16
62 68.29 + Ukt CoH;0, - - - - 1. 11 - - 0.75 - -
63 75.08 o CyoHy, - - - - - 0.61 1.01 - 0.21 -
64 84.28 o R Cy Hyy 0.61 4.98 3.35 - 1.94  0.62 1.43 1.37 1.49 1.19
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VCIC 3 R > 95% LM B T AL A, S E
For 64 A LA, H R o U6 AR 4 5 06 AR A
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B (8.99% ) 78T S MR (0. 13% ) o i 25,
SYAE 10 A4S b B TR [, 176 7 M A 5O
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AR ASL T LA 28 Hb A0 o) 22 b i 8 2 i 34 5 T L RE A8 0
SR AR TR AR TR T LR B
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A 3 00 6 g e R

% 05 8 2 4 45 T 460 R 107 TR 0 S R 0 R
AN R 5 TR 2 2 A5 0 30 R P % TP RR iR P i 2
AW, S I R PP G T JRR TR PP 5K A % Dok % 16 v o B
[ R = e (AT B e TE R () P
AR BTN R R R T AE 8 5 L RE P
B (6.21% ), 16 2 2 7= M kE & b A B R A1
(1.69% ), iR /P R 7E 7 5 7 HkE 5 b & it 5
E(5.91%), fF 2 B RE b A & R
(2.31% ), T PC 7= i 0 DY 11 7= ol R 5 op BT 2 R
TG R 5 A5 v , 17 500 M 7% B 0 G 7 b R i o
E AR

IR R = ) R e N IS ER i ciF 4
AR B R R 3 T B 2 M A A S R L
S EERE IR L H R BT R 3R S 1 B At R 2
. ERFWIR R = b A AR K i A
25 TR R B SRR . 22 IR SOk, & B 2 4y
IR L 01 RE 5 T JELA J0 Fbog 6 7 TR 2 2 i
P10 AN HBRE S i 1L A S R R R AL A i
AN R 7 1 (35 W, B0 1T 045 , A AU, 2 5 2
B, 5 B 0, 30T L, 5 PA I, TR S AL, R
U SRR R TS ) A6 SR BF ST X 42, T4 45 B0 e R A
FH AR X 090 143
2.2 HUMORFESD TR A M E 1640 B 5 e oh s
Fe WG FREPEA LA AWM 2 nmol <L 10% Jif
.48 -

1ML BE R 100 U-mL ™ fI5 8 % 100 U-mL ™',
3T CEMT L, H 5% CO, WM, 83 i E
T WA 1 R A AR KIS B, 1 2 A
K FRM 70% LA F B, R 0. 25% [ 3 H B AR, 2%
o WO RS AS49 F0 A9 7721 40 i A2 W 42
FF 96 AL FEML, MM FE 200 1 x 107 4~/mL,
AL 100 pL, & & 5 AHEEAL,S5 A FIPEXT AL, 55
F2 12 h J5 4 B A& 7 L A R K R AL
10 L, 259 4E FH 1] 48 h, A MTT 20 L, 4K 2E7%
A CO, B MK 9% 4 h, WL K5 W, in A DMSO
150 L, JHZFASLE A DMSO 150 wL, A& Gt
=¥ 20 min, FE§HRXAE 490,580 nm A 7 25 R A
JEW S WG RE AL 3R AN A KB R 7 b A
AR B E R R (%) = (Agpgmn —
Aspn) / Agpgman X 100% o I BEP A4 - FVERS
HRZH (TC 259 ) A S50 20 (O[] 77 b 1) A L AR RE o
W) o BIHEXT REZH, FF 5 4 A3 A v BE AR 4 ol i 5 4
SEAL, B S TR I AR A A 3 YKk, 45 R HCF
BIE o AR 7= O W) v B A AR AR O T
PR 2 EOm R R B (1C,,) o WL 3,

®3 ALEWEREMEAME AS49 FRFE 7721 BEH IC;,

Table 3 IC,, of Selaginella doederleinii volatile oil on A549 cells

and 7721 cell mg-L 7!
No.  Jilifig A549  JiFss 7721 || No.  Jilfifis A549  Ji4E 7721
S1 94. 50 70. 63 S6 46. 81 35.92
S2 89. 37 57.39 s7 102. 28 83. 60
S3 84.26 64. 63 S8 117. 60 78.31
S4 52.69 45.58 S9 123.58 106. 64
S5 62.74 34.02 S10 143.31 89. 86

MR 3 AT LLAE N (6] 7 A A A R il
AS49 F1 7721 4 il pk B A — & 09 30 AR H L (B[R]
SRR A A2 B ) A B R, X i 98 AT g 2
JHL VA1 A A A e K 25 5, HE b i) AS49 4
it f5 5 (4 1C5, 7 46.81 mg - L' (S6), 5 fik (1 /&
143.31 mg-L " (S10) ;30| 7721 40 i 5% & 19 1C,0 N0
34.02 mg-L ™' (S5) , H Ak /& 106. 64 mg-L~'(S9)
SRS, 53N 7 bl 8 A AR R ARCR B A i P
JU 7= M A B AR B 2%

2.3 OPLS 4347 OPLS J& — b ok 37 i 1 5 /> — 3¢
W AR 2 R R B T O e v e AR s
i SIMCA-P 11. 5 &A% ( F L umetrics 2 7)) 23 87, iR
it Sz far el A AB S AR AR B S A BRI B XX Y
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Fig. 2 OPLS of 11 characteristic peaks from orthogonal partial

least squareson on Selaginella doederleinii volatile oil against human

lung cancer cell line ( A549)
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Fig. 3 OPLS of 11 characteristic peaks from orthogonal partial

least squaresonon Selaginella doederleinii volatile oil against human

liver cancer cell(7721)

0.777 ,R*Y, =0. 673 ; JF B 250k R*Y, =0. 782,
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Table 4

Pearson correlation index between 11 characteristic peaks

and IC,, of Selaginella doederleinii volatile oil against human lung

cancer cell line and human liver cancer cell line
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5 0. 245 0.384 11 0. 455 0.626"
6 0. 425 0.362
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