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Relations Between Soil Factors and Active Ingredient Content of

Fritillariae Pallidiflorae Bulbus in Xinjiang
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[ Abstract | Objective; To study the correlation between soil factors and contents of ingredient of
Fritillariae Pallidiflorae Bulbus, to screen out the leading affecting factor. Method: Physicochemical analysis was
used to detect soil factors, including pH, total salt, organic matter, total nitrogen, total phosphorus, total
potassium, available nitrogen, available phosphorus and available potassium. Principal component analysis, cluster
analysis, correlation analysis and gray correlation analysis were applied in a comprehensive analysis. Result; Tt
shows that the content varies greatly in different producing areas in Xinjiang, the content of ingredient was different
in the same producing areas. The content of total alkaloids was positively correlated with that of available potassium
(P <0.01) and total salt (P <0.05). Sipeimine was not significantly correlated with the nine soil factors. The
content of sipeimine was positively correlated with that of total salt (P < 0.05). The content of water-soluble

component adenosine was positively correlated with that of total salt, organic matter, total nitrogen, available
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nitrogen and available potassium (P <0.01). The content of B-thymidine was positively correlated with that of total
nitrogen (P <0.05). The results were consistent with the gray correlation analysis results. According to the best
soil conditions for Fritillariae Pallidiflorae Bulbus, pH was 6. 4-6. 9, total salt was 2. 3-5. 6 g-kg ', organic matter
was 118231 g-kg ™', total nitrogen was 5. 8-11.9 g-kg ™', total phosphorus was 0. 85-1. 28 g-kg ™', total potassium
was 10.4-29 g-kg ™', available nitrogen was 428-906 mg-kg ', available phosphorus was 31-57 mg-kg™', and
available potassium was 424-494 mg-kg '. Conclusion: Total salt, total nitrogen, available nitrogen, organic
matter and available potassium in soil played the most important roles in synthesis and metabolism of effective

ingredient in Fritillariae Pallidiflorae Bulbus. Therefore, special attentions should be paid to the effects of total salt,

total nitrogen, available nitrogen, organic matter and available potassium on the quality of Fritillariae Pallidiflorae

Bulbus in soil selection and fertilization.
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93% ~80% B;25 ~55 min,80% ~70% B;55 ~80 min,
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Contents of ingredient of Fritillariae Pallidiflorae Bulbus in different habitats and origins

o _— . " )
S1 8 L Fritillaria walujewii BB A 4 BB EE L) 7.71 0.28 2.38 6. 89 0.21
2 FEEEE F. walujewii A BE MR 7.85 0.32 2.53 6.93 0.12
S3 FEmEE F. walujewii B E A RAEKRAE S 7.93 0.35 2.49 7.28 0.29
sS4 BraE ILEE F. walujewii TSk R A 7.21 0.16 1.54 4.41 0.13
S5 FEE B F. walujewii ST I ] W 48 R ) 7.93 0.43 0.63 2.93 0.19
S6 HrEE L EE F. walujewii B T 4 v K T & 8.36 0.17 1.74 3.63 0.17
S7 BrEE U EE F. walujewii B v B 6.46 0.21 1.56 3. 69 0.15
S8 HrEE UL EE F. walujewii B 5 B U R A T 7.45 0.34 1.23 2. 64 0.09
S9 B £ F. walujewii R BRI A 3.91 0.26 0.28 2.74 0. 04
S10 TR EE F. walujewii B R IR BB B4 B 4.33 0.26 0.32 2.56 0.08
S11 AL EE F. pallidiflora TR B R 8. 69 0.77 2.43 3.84 0.21
S12 BRLEE F. pallidiflora ST B A B 3 8. 65 0.42 2.59 3.9 0.11
S13 AL EE F. pallidiflora T P R AR ) 7.18 0.5 4.28 2.9 0.24
S14 AL F. pallidiflora BRI B BETIR S A 5.26 0. 62 1. 11 2.7 0.13
S15 FRBRLGLEE F. pallidiflora B BSEFIRS B 5.5 0.31 1.51 2.83 0.09
S16 RELEE F. pallidiflora BB AT IRS C 5.41 0.48 1.12 2.9 0.09
S17 HERLIEE F. pallidiflora S IR LR 4R A 3.08 0.45 1.1 1.9 0.09
S18 ELEE F. pallidiflora S BB IR BB B 3.21 0.33 1. 34 2.32 0.08
S19 RELOLEE F. pallidiflora B R R L g 7.05 0.97 2.04 4.55 0.07
S20 AL EE F. pallidiflora S 9 R B B W T 7.06 0.89 2.17 4.49 0.07
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Table 2 Contents of soil factors from Fritillariae Pallidiflorae Bulbus different habitats
5iH . Bk 1 ﬁmﬁi‘i] ééﬁ,] %@ﬁ,] %%ﬁﬁil iﬁ?ﬁli{l ﬁiﬁl@i iﬁi‘kﬁ{l
/g kg /g kg /gkg /gkg /g-kg /mg-kg /mg-kg /mg-kg
S1 6. 89 5. 60 230. 89 11.90 1.28 10.91 862.70 57.20 494. 00
S2 6.53 5.20 118. 21 6.63 1. 06 13.51 906. 40 31.40 424.00
S3 6.72 2.30 175.24 10. 16 1.09 10. 47 428. 60 51.40 494. 00
S4 7.20 2.10 123.05 6.07 0.98 13.15 419. 10 18.70 424.00
S5 6. 65 1.90 84.35 4.89 0.85 18.29 318. 00 13. 00 529.00
S6 6.35 4. 60 160. 42 8.79 1.01 13.37 78. 40 40. 10 320. 00
S7 6.55 3.20 143. 27 8.30 1. 11 10. 20 666. 10 37.80 634.00
S8 7.04 0.90 40. 48 2.39 0.31 12. 19 109. 20 6.70 389. 00
S9 6.13 1.70 64. 81 3.79 1.18 13. 81 316.70 62.90 162. 00
S10 6.42 2.40 73.51 3.42 1.08 12.55 260. 70 51.00 180. 00
S11 6. 44 4.50 134.95 7.24 1.09 29.00 633. 40 36.00 424.00
S12 7.21 2.30 37.20 1.85 1.72 12. 66 99. 60 287. 80 320. 00
S13 7.02 2.40 58. 80 2.88 1. 16 10. 77 188. 40 12. 60 64. 00
S14 7.16 3.20 49.94 2.50 2.03 12. 67 188. 40 351.40 250.00
S15 6.63 1. 30 112.26 6.03 1.45 21.51 352.20 104. 90 459.00
S16 6.95 2.30 49.16 2.24 1. 00 9.73 158. 30 29.40 285.00
S17 6.81 1.70 144. 07 8.03 1.01 13. 84 264. 80 43.60 215.00
S18 6.45 2.30 55.56 2.73 0.96 14.01 234.80 51.80 116. 00
S19 6.55 4.80 158.32 7.03 0.85 11.59 636. 80 41.10 489. 00
S20 6.76 4.20 172. 44 5.83 1.20 14.71 528. 40 32.70 437.00
S 141 6.72 2.95 109. 35 5.63 1.12 13.95 382.55 68. 08 355.45
i 22 0.31 1.39 55.17 2.90 0.34 4.48 248.21 89.25 153. 10
AT 0.05 0. 47 0.50 0.51 0.31 0.32 0.65 1.31 0.43
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Table 3 Initial factor loading matrix of principal components
% pH B A LB o) e ot A O HACH
1 -0.387 0. 696 0.912 0. 895 -0.244 0. 166 0. 843 -0.483 0. 689
2 0.415 0.385 0. 160 0. 121 0. 893 -0.049 0. 186 0. 824 0. 154
3 -0.604 0. 080 -0.130 -0.112 0.239 0. 829 0.035 0.123 -0.174
4 0. 404 -0.375 -0.050 -0.014 -0.112 0. 469 -0.010 0.029 0.570
x4 ETHSBHEEE
Table 4 Eigenvector of principal components
SR pH Bk A B A EX Ex:l A AL B P
1 -0.199 0.358 0. 47 0.461 -0.126 0. 085 0.434 -0.249 0. 355
2 0.301 0.279 0.116 0. 088 0. 648 -0.036 0.135 0.598 0.112
3 -0.553 0.073 -0.119 -0.103 0.219 0.759 0.032 0.113 -0.159
4 0. 435 -0.403 -0.054 -0.015 -0.12 0. 505 -0.011 0. 031 0.613
mBEATA., EAEENRKXTMRLERSI®R 2.5 REFHP AR &85 R M

AR AT R AR A SCIR [ 15 ] A [R] 7 Ml 7 DU 2 G 35
BRI T REM LR E 2B

0 5 10 15 20 25

4l

141

T

B1 AEAF#ERSERKBX TERFRESHT
Fig.1 Cluster analysis of soil factors from Fritillariae Pallidiflorae

Bulbus different origins

SMES T 38 SPSS 19. 0 XD EE R 5 AR
WA B 5 R TR 9 A S S B AT A O
ISAELEERLE S, NES ATUER, BAEYRS +
398 IR 7 o S A A A e B 3 IE MG (r = 0,570, P <
0.01), 55 #HA BFIEMK(r=0.438,P <0.05);
PO DUEREGE S 9 A 4 58 DA JJC B S 9 AH O 4% 5 v DT B
Bl 5 R R R W IE ARG (r =0.399,
P <0.05) ;i 7K %5 1 B4 R AT 5 e rpoiy
A AL A AR AR Y A B E A G
(r=0.612, 0.648, 0.645, 0.707, 0.543,P <0.01) ,
B-Ma i 54 A A W E EAH(r=0.475,P <0.05) ,{H
T pH, A, A B, SO0 A 5 A RS A 1)
FREA M A B E . ZIF TS 2], s
B AR A ML G RR R S R E B d  Xo E E
DY REAG S50 B TR AN R B4 B A

x5 FNBEYRASEHEKF M TERFIEHRXESN
Table 5 Correlation coefficient of soil factors and contents of ingredient of Fritillariae Pallidiflorae Bulbus
R %y pH JEgN EERiING 2R 0 i LA AR AL R

S 0.235 0. 438" 0. 306 0. 304 -0. 066 0.153 0.276 -0.046 0.570%
[ERIES2 S 0.079 0.328 0. 100 -0.095 0. 095 0.259 0. 165 0.115 0.072
G LB B 1 0.312 0.399" 0.252 0.213 0.137 -0. 041 0. 263 -0.031 0. 047
(853 0. 031 0.612% 0. 648% 0. 645% 0. 037 -0.168 0.707% -0.112 0.543%
B-fiig & 0.159 0.219 0.357 0.475" 0. 049 0. 065 0.179 -0.106 0.257

H:YP<0.05,2P<0.01,

2.6 AREFEHF AR SES HHENT K
O R 8 A B 4 4 4 DPS 7. 05 % 20
AR DL R R S B S R RN T AT K (56

Wb, 25 R W3R 6, MNFR 6 T LLAE t, S A Wy i
T AE R, AR O B R NHEE R
Yo 2 Y32V 2V 2Y1 >V > Ys > Ve >73,§3uﬁ;§~§3%
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®6 FIBHEYUASEESTEEFREXKSN
Table 6 Gray correlation analysis of soil factors and contents of ingredient of Fritillariae Pallidiflorae Bulbus
S K rpH n A R HIR o A ry 2B v AED o A HUREE r, MUK
PN/ 0.687 1 0.689 2 0.702 3 0.6950 0.651 8 0.640 5 0.679 1 0.624 6 0.779 1
P U1 B e 0.722 1 0.648 0 0.619 3 0.618 0 0.669 2 0.758 1 0.640 3 0.698 7 0.602 6
RS2 T RE 0.7150 0.745 2 0.734 7 0.732 2 0.7450 0.7133 0.749 8 0.738 0 0.779 0
B 0.645 4 0.773 8 0.773 5 0.775 8 0.688 2 0.677 5 0.785 4 0.708 0 0.742 5
B-Ia 0.649 5 0.720 0 0.702 6 0.709 7 0.641 5 0.692 1 0.691 6 0.639 7 0.7239

o RBEH y =,

i 5 10 R D B AR, LR A L A A
AT DU BRGS0, 9 AN R SC TR B A4k R
INHEFE T ve > 9, > ¥ >¥s >V > Y7 >V >V > Yoo
S VG DU REGR S B A0 PR R A B LY DL R
T R AR ,9 AP ST B B s KN HE T
Yo > V0 >Ys > Vs > Vs >V > Ve >V > Ve, n Wi PG U AL
i 5 S B DR RO AR, R R A A
DU 5 5 A B2 25 08,9 A B 7 S I 2 Bl R/ HE
JPoys >, >0 >0 > 9 > > s > 6 >y BALA
TE S R A A E R, R A AR
B-J 2 1 0 A BE 25 L9 A PR O IR EE HidiE R
HERE 2vo > 72 >0 > > 96 >y, > 90 > 95 >y, T W
RS W) B-M Y A T AR, RO A
AUSER o AT S AE Y a, VG DL BR8-S 2 2
AR B e K
2.7 AR HAE K R SRERIE T IR
L 30 % 7 DL 7 DX S 4 SR A T DL
B AEE AR KOs A 28 a5 8 AR
IRE BRI T AR R B WA SC R T R
KoM RIS R AR 2 B BB G ARRR R E G
B R TN B RN Tl B RN T —
26,0 5 TR B T K 2 i SCHiR [ 15 ]S [7) 7 1l B
R ERIFEE IR T RE I e 4 R e 42—
B WL, R 2R A h 8 E AR RE E
Il B R AR SR EL Y R g PR R S B DL R SR A
AR B A B pH Ol 6.4 ~6.9, 51 462.3 ~
5.6 g-kg ', HHLT 118 ~231 g-kg ™', 2 AS.8 ~
11.9 g-kg™' , & 0.85 ~1.28 g-kg ', & 4/10.4 ~
29 g-kg ', WAL A 428 ~906 mg-kg ', HALHE3 ~
57 mg-kg ™', HALH 424 ~494 mg-kg ',
3 e

AR S 36 308 5 X B DR AN [R) 7 el A 4 PR T Y
Mg, & BN 9 Fh - P & 5 75 A [6] 7 AN
[F] — 7 b v B AR 22 e o

MWRE AR AT ULEL, A28 ah

. 46 -

B OEARBERE V0B EARY g kBRI R
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JY R £ VA B AR E 58 O DL A 1 7 X R AN [] 7
Mo DB A PRI 9 R I 5 B2 0 B B W 5 45
EE—H, X—IHERY, A i W15
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[7 7 il 398 [R5 45 7 DL RS A 28080 5 B A S
T B

R e SRR, L b B 2R A
BT |32 A0 20 B i i o A DL o B AR W L 7 D
BERCH R e - A BRI S A P DL R A
59 M N T IO AR R . A5 A KOG oy
Pra R e B, B e AL AR B RS
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B AR o R 3 B A O T A SR SR,
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X 3 AT FTAE R AN A, (R B S B H A R
IR R e E P e 1 d

W, 256 3 Mar BT ik B AE R AR SCHE# A
b S R A L R SR
3 Fof o3 75 1 DA [5] A1 52 G 2 14 52 o £ DL B A5 280K
SR ERHER,

JR AR SEHR BE 73 B 2 AR s DR 3R [R) i 4 14 A A0
aRH S B, R 4% 1 &R 48 (B 2R 18] 1 B (i %
BN — AR R AL B &R Gt AT A T ) —
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