L1

iz

G

MERERAZCMBRIZFEL AR S TIEERTFHEMEHR
BARE 2, AR, SR, TR mmmEaos s, BEAR 830011 258 ARl HERER, BEAF 830001)

WE: BH AARLER T ZPMBEL BRSO EA, APl eZOEFAT. FE MNERE 13 LM
B WS FBANE AR EE R A pHALSE, RALREF £50. HMXSH AR ZRikfk & XBF 5t
FEMWEER T ELTRBFL DAL ENOH R, GR AR FRSELFARBLORS S EFLERTHALEZ
. AR 12 AEL RS ESTEH LR pH A E B F A8 X (P<0.05); RAIARERL & 847 2 R % 540 X (P<0.05); o-
RS LI A AP E R FEMRK(P<0.01); RIF. HRATHIG S L3k 2047 2 B F EAA K (P<0.05); FEAIAE
5482 B F EAK(P<0.05); f-BEKMhik Ak 2 R F AARK(P<0.05). Rk D ZRESATAY, L3 pHAL. &2
TN LT RFBLGRSOBRREEAZTEZEL. REXFKSWEN, LB pHAA., 2KEFRBITE L PFTHRIEL
MRS KRKERK., R FRFRELFTREL GRS S EFRLERTHAEE LR, ELER TS LMREL S
B AEH AR, L3 pHAL. 2KREFEBANESETRAY W ELTREL DRSS ENEFET.

KR S4FH; EL MRS DERT

FESHES: RILT NHEFRER: B XEHS: 1007-7693(2016)02-0133-06

DOI: 10.13748/j.cnki.issn1007-7693.2016.02.001

Correlation Analysis between Volatile Oil of Ferula ferulaeoides of Xinjiang Ethnic Medicine and Soil
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ABSTRACT: OBJECTIVE To explore and screen the soil factors which influences the volatile ingredient of Ferula
ferulaeoides. METHODS By measuring the content of volatile ingredient of Ferula ferulaeoides, soil nutrients and pH value
in the corresponding place, using the One-way ANOVA, correlation analysis, partial least squares(PLS) methods and grey
relational analysis(GRA) to analyze the soil factors which have great effect on the volatile ingredient content from Ferula
ferulaeoides. RESULTS The content of volatile constituents of Ferula ferulaeoides and the soil factors from different habitats
were significantly different. The total content of 12 volatile components of Ferula ferulaeoides and soil pH value were
significantly negative correlated with each other(P<0.05); the content of guaiol were negatively associated with the available
K(P<0.05); the a-pinene showed a significant positive correlation with the available N, K(P<0.01); the content of camphene and
d-limonene showed significant positive correlations with the available K(P<0.05); bulnesol were positively correlated with total
phosphorus(P<0.05), f-famesene showed a significant negative correlation with available phosphorus(P<0.05). By the analysis
of PLS, the soil pH value and the content of available K were important to the volatile components of the Ferula ferulaeoides.
GRA showed that the pH value, water content and available K in the soil were large correlation to the volatile oil of the Ferula
ferulaeoides. CONCLUSION The contents of volatile constituents and soil factors of different habitats were significantly
different. The soil pH value, the content of available K, and natural water content are the main factors that influence the content
of volatile components of Ferula ferulacoides.
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Tab.1 Information of Ferula ferulaeoides samples

FEX G 7 i FE it i HHk/m
I HaEE 1~6 2287~3 294
il HE 7~13 3287~3 878
11 NES 14~17 2 549~2 726
v waEl 18~19 2 385~3 560
\% AR RE 20~24 1965~2 018
VI WiEE 25~29 1 893~2 306
VI MR 30~36 1906~3 622
juil FEHEA 37~42 2 651~2 999
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R2 FRAFHZLGFMBELERIEE(XLs)
Tab. 2 The content of volatile oil of Ferula ferulaeoides from different habitats(x + s )
FE M Y 5 %o
F"“M Y, Y, Y, Y, Ys Ys Y, Ys Yo Yo Yu Yi2 v
W5 Tl Yl Hi i i M B-4&& A& FEAE peexel o L 3 N o 1
” b " AL X T AU AR bl N WS

I 0.05+£0.02 0.06+0.02 0.58+0.26 0.27+0.10 0.41£0.18 0.09+£0.02 0.25+0.03 0.20+0.04 8.60£1.00 0.22+0.03 0.30+0.11 0.17+0.08 11.22+0.46
II  0.08+£0.04 0.04+0.02 0.32+0.12 0.06+0.01 0.25+0.10 0.72+0.14 0.18+0.02 0.97+0.24 6.93+0.81 0.21£0.02 0.23+0.06 0.13+0.05 10.13+0.80
I 0.19+0.09 0.18+0.09 0.40+0.19 0.32+0.17 0.954+0.32 0.60+0.19 0.224+0.04 0.83+0.24 5.34+1.13 0.22+0.02 0.12+0.02 0.12+0.04 9.48+0.34
IV 0.32+0.03 0.40+0.01 0.91+0.54 1.18+1.08 2.34+0.13 1.04+0.39 0.05+0.00 1.39+0.06 2.52+1.67 0.08+0.01 0.06+0.02 0.07+0.03 10.35+1.73
V  0.13+0.05 0.15+0.05 0.45+0.19 1.08+0.51 2.01£0.65 0.72+0.12 0.09+0.03 1.17+0.30 5.194+0.79 0.08+0.02 0.06+0.01 0.08+0.02 11.21+0.44
VI 0.07+0.03 0.08+0.03 0.25+0.12 0.18+0.03 0.45+0.22 0.20+0.04 0.20+0.03 0.92+0.22 8.16+0.37 0.26+0.05 0.19+0.03 0.12+0.05 11.08+0.33
VI 0.33+0.13 0.34+0.08 1.18+0.23 0.27+0.02 0.76+0.28 0.24+0.10 0.10+=0.00 0.48+0.15 4.40+0.53 0.12+0.01 0.07+0.01 0.14+0.02 8.45+0.47
VIl  0.30+0.06 0.34+0.10 1.09+0.35 1.06+0.44 1.15+0.33 0.22+0.11 0.10£0.02 0.48+0.16 4.52+1.06 0.09+0.02 0.06+0.01 0.08+0.04 9.50+0.81

TE: Y-ZAB0HL 12 A5 A oo B i
Note: Y—the total content of 12 kinds of volatile oil of Ferula ferulaeoides.

R3 ARAFHESMMEL MK S BERET Z0H

Tab. 3 One-way ANOVA analysis on volatile oil of Ferula
ferulaeoides of different habitats

BRFW PR BHE oy F1H P
Y, 0.47 6 0.08 2.52 0.04
Y, 0.64 6 0.11 4.86 0.00
Y; 5.17 6 0.86 2.86 0.02
Y, 6.14 6 1.02 2.87 0.02
Ys 11.71 6 1.95 3.49 0.01
Ys 2.50 6 0.42 5.84 0.00
Ys 0.15 6 0.02 7.69 0.00
Ysg 4.04 6 0.67 2.86 0.02
Yo 105.14 6 17.52 4.32 0.00
Yo 0.18 6 0.03 7.81 0.00
Y 0.32 6 0.05 3.49 0.01
Y2 0.03 6 0.01 0.40 0.88
Y 41.25 6 6.87 3.28 0.01
R4 TRAFHEZLMAEL BT EESEUR

Tab. 4 Multipe comparison about volatile active compo-
nents of Ferula ferulaeoides of different habitats

X ¥ RS v
gﬁ"‘?}—. Yﬁ Y7 Y8 Y9
I 0.09 0.25 0.20 8.60 11.22
il 0.72" 0.18 0.97 6.93 10.13
11 0.60 0.22 0.83 5.34 9.48
Vv 0.72" 0.09? 1.17Y 5.19 11.21
VI 0.20% 0.20 0.92 8.16 11.08
VI 0.24% 0.10" 0.48 4.40M9 8.45"9
VI 0.22% 0.10" 0.48 4.52Y 9.50

HE: 57X L, DP<0.05: 57X ILEHEL, PP<0.05: 57X VI
B, YP<0.05; SR VIHE, YP<0.05.

Note: Compared with habitat 1, "P<0.05; compared with habitat I,
2p<0.05; compared with habitat V, 9p<0.05; compared with habitat VI,
HP<0.05.

o EBACR 252 2016 4E 2 H 55 33 545 2 )

33 hRERTFSH

R A 4 [ 25 2 0 - 338 35 2 1) 5 1 9% 70 o b
M IRIREE, 2HNFE, ISP, A
Z, SHURGRZ, 6tldh =, H48/ = Hh 1% K+
BME SR HERT L, 53R W3S, IWRSHTLUE H,
% AR R AR I I B, AT (EKE<5%),
. 2fRFEE, GIREERIK, 2%, &
RO R R B AR A T 23 e A [
TR
34 AFEF=HLZ SR ERE Ry SRS T
BRI - AH S A 73 A

Z PR K o & S 5 R gk
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3.5 PLS /hHr4h

i Bz 7> — 3 [a] VA 2 %o 22 76 46 1 [ A ASE Y 1) —
Pl R, ] DAE I SeBLml I E@A . HE 45 1 1k
DA S 220 A8 B 2 [ AR SR i . HER6mT A, &
BER M AFAE P B AL 2R, Win(Xy, X5)=0.944,
(X X6)=0.730, F R/ ik, &
M [=] A ABE R (1) 005 B R WK FH PLS 2 7 22 <
VR BE&ES LR EIE TR, His
HETFE: ¥=-0.78-0.50X,-0.04X,—0.05-X3-0.08 X4+
0.02X5—0.27X¢—0.13X7—0.07X5+0.29.X5—0.30X ¢«
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Tab. 5 Nutritional status of soil factors of different habitats
L pH  Ek sdh  APURX) ARXs) (X (X WAy HAMIHX) (X0
g;g i W% gk mR % R % SR % SR 52 BRO% BRSO % B %
X)) (X2 (X3) % % gkg'  H gkg' K gk 7 omgkg? & mgkg' H mgkg! %
[ 7.54 4.06 3.13 0.82 5 0.400 1 0.541 1 12.35 1 19.9 6 8.6 4 126 3
I 733 4.38 1.28 1.20 4 0.669 1 0.598 1 12.69 1 30.5 5 6.5 4 134 3
m 7.81 3.75 1.20 0.62 5 0.323 1 0.545 1 10.45 1 36.2 5 8.2 4 241 1
IV 8.04 1.98 1.55 0.38 6 0.182 2 0.364 1 11.83 1 24.6 6 5.5 4 503 1
V. 735 3.57 1.57 0.14 6 0.080 4 0.288 1 10.68 1 24.5 6 2.8 6 63 4
VI 7.62 3.98 1.57 0.69 5 0.350 1 0.560 1 13.29 1 21.8 6 5.4 4 250 1
VI 741 3.67 1.10 1.10 4 0.579 1 0.677 1 13.49 1 48.6 5 7.2 4 433 1
Vi 7.52 4.60 1.60 1.49 4 0.757 1 0.668 1 12.52 1 44.0 5 9.2 4 462 1

*6

%P8 A KM LR E T 515 Kk RS B A K AT

Tab. 6 The correlation analysis between the content of volatile active ingredient content of Ferula ferulaeoides and soil factors

X X X3 Xy Xs X X5 Xg X X0 Yy

Y Y5 Y4 Ys Ys Y7 Ys Yo Yo Yu Y Y

X, 1.000
X, -0.151  1.000
X3 -0.103 -0.175  1.000

X4 ~0.094  0.614” -0.300  1.000

X5 ~0.031  0.690” -0.250  0.944” 1.000

X ~0.213  0.480” —0.143  0.730” 0.690” 1.000

X, -0.167 0.122 0381 0.262 0290 0.370" 1.000

Xg ~0.246 0262 -0.064 0.559” 0.461" 0.561” 0.172  1.000

Xo 0.060 0287 0273 0439 0445 0333 0357 0.180 1.000
Xjo 0251 —0.056 —0.138 0.413" 0382" 0249 0283 0.345 0307 1.000

Y, 0087 0.133 -0.079 0209 0.225 0223 -0.026 0.434" -0.112

Y, 0207 0.045 -0.033 0.150 0.145 0.079 0.033 0.366 -0.010

Y3 -0.048 0.236  0.007 0.189 0246 0.247 0.143 0365 0.067

Y, 0059 -0268 0.111 -0.205 -0.279 -0.366 —0.144 -0.096 0.063 0.138 0.131

Ys 0204 -0.006 0.106 —0.124 -0.073 —0.163 —0.158 0.160 -0.140 0.269

Y —0.034 —0.176 -0.269 -0.245 —0.199 -0.221 -0.158 0.093 -0.435"-0.020 0.264

0.512” 1.000

0.590” 0.894” 1.000

0.403" 0.813” 0.701” 1.000

0.402" —0.112  1.000
0.825” 0.848” 0.617” 0.469" 1.000

0.086 0.181 —-0.341 0.195 1.000

Y, 0040 0204 0.174 -0.035 -0.007 0.164 0.083 -0.365 0.135 -0.353 -0.525” —-0.600” —0.355 -0.288 -0.495” —0.446" 1.000

Yg -0.073 -0.201 -0.235 -0.200 -0.238 —-0.176 —0.021 -0.008 -0.318 0.129  0.208

Yo -0.196 0.006 0.181 —0.039 —-0.018 0.056 0.016 -0.257 0.269 —-0.403"—0.799%

Y0 -0.005
Y -0.146 0326 0.120 0.223  0.229

Y2 -0.045

Y -0.400" 0.063 -0.178 -0.214 -0.212 -0.259 -0.179 -0.122 0.064 —0.306 -0.273

0.126  0.113 —-0.241  0.124
0.346 —0.072  0.131  0.126  0.179 0.121 -0.261 0202 -0.250 —-0.555” -0.618” -0.349 -0.387" —0.612* -0.263
04117 0250 -0.024 0.128 -0.113 -0.210 -0.412" 0.087 -0.540" -0.393" -0.197
0.081 -0.215 0.089 0.089 0.083 0.011 0.027 -0.163 -0.024 -0.208 -0.226 —0.184 0.145 -0.243 —0.344

—-0.316 -0.235 0.096 —0.115 0.007 0.004 0.049

0.816” -0.504> 1.000

~0.790? —0.627" ~0.265 —0.767” ~0.412" 0.552” —0.361  1.000

0.770” —0.169  0.593” 1.000

0.649” —0.182  0.379" 0.663” 1.000
0.384" —0.443" 0.200  0.466" 0.302 1.000

0.530 0.193  0.114 0.038 1.000

FE: DTEE R EECGRINA 0.05 B, HISCHE R D7 B A REGUINA 0.01 B, HIZCHEE 8351,

Note: "Confidence level (bilateral) of 0.05, the correlation was significant; “confidence level (bilateral) of 0.01, the correlation was significant.

MBATTRE R, 2 <P BR4% it 26 A
5y 886 BT LT o IpHIF (X)) (1==0.5) &2
(Xe)(06==0.27) 3 H B (Xo)(a=—0.29) + J& 24
(Xi10)(e10=—0.30)FE MK -
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Fig. 1  VIP value of soil factors of Ferula ferulaeoides
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Tab. 7 The analysis between the content of volatile ingredient of Ferula ferulaeoides and soil factors by GRA

RIS Yi T2 Y3 Ya Ye 7 Vs Yo Y10
Y, 0.7770 0.770 8 0.749 8 0.7747 0.772'5 0.770 0 0.763 2 0.788 7 0.756 3 0.828 7
Y» 0.764 1 0.751 6 0.740 6 0.7510 0.747 5 0.763 2 0.757 1 0.7850 0.746 7 0.843 1
Y3 0.7529 0.760 8 0.730 6 0.769 4 0.767 5 0.780 8 0.7570 0.795 5 0.757 3 0.787 9
Yy 0.7350 0.7359 0.737 1 0.7250 0.722 8 0.725 4 0.7293 0.716 3 0.717 8 0.745 4
Ys 0.750 7 0.7350 0.7557 0.7233 0.7193 0.726 8 0.743 8 0.739 2 0.728 2 0.7779
Yo 0.762 9 0.761 2 0.747 0 0.727 2 0.737 4 0.7393 0.763 8 0.7543 0.742 1 0.743 7
Y7 0.805 6 0.799 7 0.763 7 0.757 4 0.745 5 0.787 0 0.793 0 0.725 8 0.775 6 0.670 8
Y 0.789 7 0.780 7 0.778 6 0.742 3 0.738 2 0.777 3 0.790 8 0.774 7 0.770 1 0.791 4
Yo 0.8379 0.841 5 0.813 8 0.772 0 0.759 8 0.839 1 0.8413 0.767 7 0.8313 0.709 6
Yio 0.828 0 0.837 2 0.791 2 0.7913 0.779 6 0.8223 0.826 1 0.778 6 0.823 4 0.724 5
Y 0.772 9 0.789 9 0.765 6 0.783 6 0.780 7 0.778 1 0.770 8 0.744 4 0.752'5 0.719 4
Y2 0.7850 0.786 5 0.765 6 0.781 9 0.786 8 0.786 2 0.778 4 0.7753 0.767 3 0.768 8
Y 0.9393 0.909 6 0.860 9 0.806 4 0.793 4 0.8712 0.925 8 0.838 8 0.876 7 0.761 2

TE: yiv ¥ay Ve Yas s Ve Yas Ves Yoo VoW AMRERAEKID pH AL BUKEL SEh. BHL. ER e S EmAE. B E R

55 RS B 12y BRI

total P, total K, available N, available P, available K and the content of volatile ingredient.
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