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Correlation of contents between soil nutrients and calycosin and formononetin in
Hedysari Radix

QIANG Zheng-ze, WANG Yan, WANG Ming-wei, LI Cheng-yi
Department of Pharmacy, Gansu University of Traditional Chinese Medicine, Lanzhou 730000, China

Abstract: Objective Taking the Hedysari Radix cultivated in different regions in Gansu province and its soil as the research objects,
the correlation of contents between soil nutrients, including total N, total P, total K, organic matter, available P, available K, calycosin.
and formononetin in Hedysari Radix were analyzed in this paper. Methods The correlations of the contents between soil nutrients
and active components were analyzed by the multiple comparisons, correlation analysis, and regression analysis. Results The
statistical results showed that there existed obviously positive correlations between calycosin and the contents of total N and total K of
soil. Calycosin is positively correlated with the contents of organic matter and available P, while with available K and total P, it is
negatively correlated. Meanwhile the contents of formononetin and total K existed significantly positive correlations. Formononetin
was positively correlated with the contents of total N and available P, but it was negatively correlated with available K, organic matter,
and total P. Conclusion When the plant grows, it absorbs some ingredients of soil selectively. The accumulations of calycosin and
formononetin are affected by the contents of total K, total N, and available P, which shows that the soil with higher total K, total N, and
available P is conducive to the growth of Hedysari Radix.

Key words: Hedysari Radix; calycosin; formononetin; soil nutrition components; correlation

21 ¥ Hedysari Radix, X A4HE. JfR, B,
N Tz — HARE T 2R A S T BRI
(R ) BRI, F104 bdhe Pk,
oH, AL W, BV FRIERE. HE
M SN, AERBEIGIR B AR A b 6 24 5 At
HZALAE T, TR 2 0 (el
W UR AL S AT 2R . 2 AR

gt EHER: 2015-03-27

R WORTTRSEM Y, BT IS A
FRIEE R P, B AT R A 4
O, Near MR AR, SRR R A
G P LR ) G B 003 1
20 o) KA s R AR

AN SPIRE W B IR LELT 2 P S S ) AT ER | A T R
SE PG )72 Y, R i 3 AR SR B

EEWB: EHFRARMFEERDNSEMIH GUXAEIEETH ). Hill ™ 2k 20 it v 52528 1 A SR SE (81360621)
YEEE N IEE (1989—), U5, Ak L, WHRJy 0k sh s iIr & 5 454 VF . Tel: 15117225446 E-mail: 948124394@qq.com
«BIEEE TN (1964, Y, #dz, LA, W07 b 255 R 5 TR, Tel: (0931)8765385  E-mail: gslichengyi@163.com



* 3410 -

¢ %% Chinese Traditional and Herbal Drugs 35 46 % 2522 8§ 20154 11 A

JREAET 5 X S AR it I AN R,
T BUH I A [F] 20 20 8250 1l o B2 380 5 22 A
5, TREEI T AR . A ek
A I AEACE ) 5T 1T sz 38 ™ g 7% IE
JIRIEUECR, BRI 74878 3R 300 L0 R 24
FURERI RS, W5 R IR IR R L IR AH O
PE, AWTFORCEE T HIR A FIHLIX L0 B2 J
as WIE T LB PR TR R . BT
ORI TR B, RN AT T AR R B
ST E S LS IR B R AR O, 7R
SEMIZLRAE R EZ A SR, O 20 XA 1 i e
TAE K GAP Hekh gl R HR A5 PR A4S
1 #RL RFEEE
L1 ##

FERCRAE THON L2y b 17X AR, %
B E L UREL Bt D, RAGRIBFA M LR K
RS (GR Do B ZIREENL, SSaMZ
R R AT KA, BEAFERCRAE SO 15 A
o THERFEREA 0~20 cm, RBEE KT, i 60
25 FH o Al E R v 5 2 K2 2 2 B 2 1 2L
E NG RMEY 2T A 3K Hedysarum
polybotrys Hand.-Mazz. (M TR 845 0T,
Kt H o

F1 KB REEKTBEHAES

Table 1 Information of Hedysari Radix and its growth soil

samples
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Table 2 Contents of soil nutrients and active components in Hedysari Radix from different habitats in Gansu province

5 BEREM(ge!) TEZE(mgg!) 2F% Mgk  HAMmgke!)  H(gkg) 2W(gkg)  HAT(ugkg )
AH-1 2.1 0.2672 0.1598  79.6407 280.000 0 1276 0 03728 54.8
AH-2 23.5 0.255 4 0.1395  79.7448 279.784 2 13155 0.3528 55.0
GH-1 17.7 0.291 8 0.1177 762171 212.974 4 14139 0.223 6 2.4
GH-2 16.7 0.288 1 0.1205 763252 212663 5 1.296 6 0.2332 25.3
YL-1 13.3 0.3142 0.0869 916168 49.000 0 0.726 0 02221 19.2
YL-2 18.7 0.4280 0.0839 915535 492377 0.706 8 0.180 6 19.6
PJ-1 18.5 0.143 1 0.1273 540352 109.991 2 11771 02176 0.5
PJ-2 18. 4 0.1416 0.1140 540018 109.881 2 12173 02125 0.2
HDP-1 21.3 0.126 6 00675 667132 87.9947 0.6677 0.058 1 4.6
HDP-2 21.9 0.109 5 00718 66.7863 87.783 3 0.648 1 0.059 1 6.9
CL-1 10.0 0.1858 0.1076 487829 102.981 5 0.903 3 0.2799 1.5
CL2 11.9 0.1799 0.1108 487415 102.765 5 0.961 3 0.269 6 2.6
NY-1 2.7 0.1652 03612 564645 104.993 7 24744 03148 0.9
NY-2 24.0 0.166 6 03677 564870 104.340 0 24351 0.324 6 2.8
XH-1 2.3 0.394 9 0.1482 555778 72.988 3 1.040 6 0.2229 6.0
XH-2 25.2 0.394 6 0.I511 556110 72,6713 1.061 3 0.205 8 0.9
TH-1 34.1 0.196 7 01796  58.1604 169.000 0 1.630 6 03713 37.0
JH-2 34.6 0.1947 01752 584131 168.752 3 15707 0.348 2 37.8
MC-1 5.9 0.099 8 0.1603  50.7797 214.6589 1.863 7 04573 18.3
MC-2 5.8 0.096 2 0.1764  50.759 4 214.995 7 1.905 3 04528 17.8
SY-1 2.2 0.076 8 0.1151 463444 122.000 0 10797 0.303 6 21.7
SY-2 2.3 0.0790 0.1135 46,6507 121.8871 1.100 4 0.344 7 2.6
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Table 3 Duncan multiple comparison between soil nutrients and active components in Hedysari Radix from different habitats

Gy BERER(ge") TREZ/(mgg) 2% Migkg) WA/ (mgke ) HHU(gke ) Si(gke ) ERH (ngke ")
AH 23.8 EF 0.261 3E 0.1497D 79.69281J 279.892 1 K 12958 E 0.362 8 E 54.9F
GH 17.2D 0.2900E 0.1191C 7627121 212.81901 1.3553E 0.228 4B 24.9D
YL 16.0D 0371 1F 0.0854B 91.5851K 49.1189 A 0.716 4 A 0.2014B 19.4C
PJ 18.5D 0.1424BCD  0.1207C 54.0635D 109.936 2 F 1.1972D 0.2151B 0.4A
HDP 21.6 E 0.118 0 ABC 0.0697A 66.749 TH 87.8890C 0.6579 A 0.058 6 A 5.8B
CL 10.9C 0.1829D 0.1092C 48.7622B 102.8735D 0.9323B 0.2748 C 2.1A
NY 24. 3 EF 0.1659 CD 03645F 56.4758F 104.666 9 E 24548 H 0.3197D 1.9A
XH 24.8F 0.3948 F 0.1497D 55.5944E 72.829 8 B 1.0510C 0.2144B 3.5A
JH 34.3G 0.1957D 0.1774E 582867 G 168.876 2 H 1.600 7 F 0.3598 E 37.4E
MC 5.9B 0.098 0 AB 0.1792E 50.7695C 214.82731] 1.8845G 0.4551F 18.1C
SY 2.3A 00799 A 0.1143C 46.4976A 1219436 G 1.0901C 0.3242D 23.2D

ARG FRFREREE  P<0.05

Different letters means P < 0.05
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Table 4 Correlation coefficients about soil nutrients and active components in Hedysari Radix from different habitats
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et 0.473 0" 0.6390”  —0.1020 1

OB -0.126 0 -0.272 0 04990  -0.0500 1

HHUR 0.176 0 -0.159 0 0.8890™ —0.0890 069107 1

e -0.0810 —0.246 0 0.6870" -02220 076307 079307 1

K 0.046 0 0.1910 0.1110 0.4370° 05560  0.1880 0.4940° 1
'P<0.05 “P<0.01

M Xis Xon Xov Xav Xsv Xo RANER 2. 28,
AHUR R . SRS IR AR R R
1 Y1=0.019+0.089 X;—0.074 X,+0.35 X5 (R*=
0.516, P<<0.05); ¥,=-0.078+0.005 X; (R*=0.317,
P<0.05). HFELFFEREH, #ma b iR
T B 1) R R IR A S Tk, ik
SEREL R 0.516, 1M1 BT B S 4 2 0UH1G
FATFAN: LIRSS 1P IR ot S v &= 1390 % R
B, HpoE RECR N 0317,
3 iTie

Duncan % 5 LW/ #T R I 1358808 55 1 A2 5%
Wi 2T BTG o0 R TR OB A BT IR 1. R A A
KRR g FR ) T Bk, IR AR AT
R A2 A IR A5 B B AT i s,
OINT RS E A S S IR 2 R SR R

A B TS o B P AR 3R A I AR R
T, R 24 B Al R B 21 B I BRI B A 4 34
o ASSEIRITTUA B R Wi 245 210G B S 5 s i A
TR R R R IR A e A,
FER B LRI T3 2 AL 2 A B AL DA 1
LR BRI T R R B, TSR AL
B

FRAE RN M4 SRR, L0 R 2 T2k
gy la)s LAETR O ZIAIATAESE IIAORE . A
RAFTUARL, LREFRD R &S B
B EIAAAE P SRR, Hofh -8 IR 5
B I ARSI A A 5 T AR AR SRS,
A AL TIRAE R RIS, Hofh R
B AR RIS AN DG . Ul W] IR o AL
BV S e 2 B T I R S AR B



¢ %% Chinese Traditional and Herbal Drugs

F46% F228 2005 11 B *3413 -

EEER, XHARPUEH, XMEGEH S
e 2 41 BEAE AR I R on) R R gy AT I
Ferk o AT U A R 4 A K 1) = 2 B 4
PEoe M, R Sy TR BSR40 A AR i
(1) 19038 A 28 IR B A R T 2 R 0 ok R AR 7 g 1)
R, KB o R AR T 20 B &8 e o8 A2
RS A= AR s 25 o e s RSN 7 B S A W e Ye R 5 2 N A ]
P E R

SEH

(1]
(2]
(3]

[4]

[7]

(8]

drE 2L [S]. 6. 2010.
B0, RIS, B, SE P E TR T
5% [J]. 25245R, 2003, 38(8): 592-595.

Hai L Q, Zhang Q Y, Liang H, et al. Study on chemical
constituents of Hedysarum polybotrys [J]. Acta Pharm
Sin, 2003, 38: 592-595.

Dong Y M, Tang D Y, Zhang N, et al. Phytochemicals and
biological studies of plants in genus Hedysarum [J].
Chem Central J, 2013, 7: 124-127.

K, ¥ ARARONI B N MR AL
WL [J]. PR =2, 2012, 25(1): 27-30.

KA, &, W, & H KB R TN
1L P9 2 41l ACE, ACE, R IL IR [J]. Hp[E 252 2
&, 2008, 43(8): 594-597.

e, VFISL, A
SRR TE P S AN B 1 GE (D).
25(6): 14-17.

SR, MR, ARIERL AF.
T WLES 5k AE TSm0 ).
2014(34): 2174-2176.

FREERK, EMSRI, BRuH, A%

T S O M 2%
2SR IR, 2009,

TERRAE TS G B A M F
O E AR R RS,

TR RS AR AN T 1

pa,

(10]

(1]

[12]

[13]

[14]

[17]

(18]

[19]

A M R A BT R RS AE T (9], T FE 2 B AR,
2011, 27(5): 671-677.

TN, BRI, I, SE TURIE R R R
FEFAESE [1]. T E 252, 2010, 35(22): 3060-3064
MG ER, Gl<em, S0 UK. HN B D RO I Ak
& VE A D1 % BRI B2, 2010, 38(33):
18742-18743.

S, i, RTAR. ARSI RERKE
T RREE (] R ARREAAR, 2010, 45(4):
107-111.

S, ST, FOE. AL T b 1 8
Y WIAR G 2 A [J]. I BRI 24, 2009, 20(6):
1520-1522.

MR AR, BRMeAR, MoCkR, &5, NS iR 5 HAR br
IR S AR SR 2R A (7). ThEC 2y, 2012, 43(3):
581-587.

gt HL IR AT M]. 58 3 . ket AR
iR AL, 2000

B EME SRIEEE, A IR XA R
PPl RO o IR [J]. TR EIAR 2, 2014, 16(10):
796-799.

ARRRE, fEJyWe, TR, A5 AR LR T S
T4 SR B AR B (0], PHAEAR A2 4R, 2013,
23(2): 191-197.

Sulieman S, Schulze J, Tran L S. Comparative analysis of
the symbiotic efficiency of Medicago truncatula and
Medicago sativa under phosphorus deficiency [J]. Int J
Mol Sci, 2013(14): 5198-5213.

BT, BEREE, OB, A5 2RI ICEAR AR
WA LSBT R T I (7], RRPITI
FF K, 2006(18): 1027-1032.





