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Absorption Law of Inorganic Elements and Contents of Total Saponins in Dioscoreae Nipponicae Rhizoma
Based on Continuous Cropping Obstacles Conditions YAO Jia, YIN Hai-bo®, ZHAO Rong, JIA Xiao-qing,
SHAO Fei  (School of Pharmacy, Liaoning University of Traditional Chinese Medicine, Dalian 116600, China)

[ Abstract ] Objective: To investigate effect of different continuous cropping conditions on inorganic
elements absorption and content change of total saponins in Dioscoreae Nipponicae Rhizoma. Method: Seventeen
kinds of inorganic elements in Dioscoreae Nipponicae Rhizoma and rhizosphere soil by inductively coupled plasma
mass spectrometry (ICP-MS). Determination of total saponins in Dioscoreae Nipponicae Rhizoma was ultraviolet
spectrophotometry. Data were analyzed by SPSS 17. 0 software. Result: Contents of inorganic elements in herbs of
Dioscoreae Nipponicae Rhizoma which was in rotation 2, 3, 4 years significantly correlated with soil. Continuous
cropping stubble 1 years began to no significant correlation, and the content of total saponins showed downward
trends. Conclusion: The content of total saponins in Dioscoreae Nipponicae Rhizoma is declining with increasing
of continuous cropping time. These results show that continuous cropping affects the content of total saponins, but
its content change has no obvious correlation with inorganic elements, which indicates that change of inorganic

elements is just a factor for continuous cropping.

[ Key words ] Dioscoreae Nipponicae Rhizoma; soil; inorganic element; total saponins; correlation
analysis
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ZFIL B IR T 2010 AR R fE 25 ) 30
AR R R RS R R T A B
PEFE 6 B o 655 1R B R 25 W A e 0 o
HRGY TR TR o BA LR 4L, el
JCE W AR B2 FH A W) 75 B (4 A BHURE 50, X245 6 1 AR
RN AR W0 BT B AL 2 A i 7

TR B HRAZ, 7 0 e 1Y B 4R %%
=z, BT E 2 W AN TR, 58 R BTE X
2R bR S B v T SR AR B AN [ 23 3k i 24 b
T AN PR AR S AR S AR KR AR 25 i
TR AN ARG A S 3 A O [ A A
R RAM S gD THLITE A AR
(& BN A2 4 BT JCHLOT 3 5 I VR RIS 09 A G 1R
T AR RS X T 28 1 e B AT B SE R, A i 2 A
Jo £ A7 ) SRR A AR B AL
1 #ra

7500a #Y i JEGHE 5 45 B 1 AR BT S AL (ICP-MS, 38
B Agilent 22 7)), Milli-Q #1J 45 K 4b 3 & ¢ (€ &
Millipore 2y ] ) , CP225D AU Hi, F K ( % [F Sartorius
2 w]) ,WD-9405B HUKF-H IR (L st i —AUAR ) o

A E WA AT 2 0 R IR A b R WL [ Part#5183-
4688, & Bk (Mg), #L (V) , # (Cr), 5 (Mn), £k
(Fe) 5 (Co) , B2 (Ni) 4l (Cu) ,$¥(Zn) , 6 (As),
FE(Cd) ], PR [ Part#5183-4680 , 7745 (Ca) , 571 (K) ,
fili (Se ) , 5k (Hg) , &Y (Pb) ] Ml & ¥ [ Part#5184-
3566, % 10 pg- L4 (Li), #T (Sc), # (Ge) , &
(Y) 88 (In) 8 (Bi) 1 X0 B ZHEAERH (P ED A
FRA T . B i B ( B AR YRR TR
o) AEE > 98% it 5 CF0227QA14) |, fif iR | i 54
WA HE Sy {9 2, 7K g gl K (LB R = 18.2
MQ ) 5§ 5 22 7K, HoA 0] 1 ok 4 pr 4l

ZEIEZHF 2013 4F 5 H W4E F 3 Mg s ik
SLIEB, 43 R T IEH 2,3 ,4 4R % /FE—# 1,3
A AR AR 4 AR RS X R, 20T T B 2y R
T % M E O B R AE W) 9 T8 B Bl Dioscorea
nipponica , SEAEF5 A QR A7 T A Bt 25 J AR ¥ BO0F 2
6 NASTREAE 544 T 0928 1L R 25 0 b 1, i ik
80 H i 40Ky . o b B Wi b + 4T 2013 42 5 H
BEZG A R R EM TR Z 5 5 JURREE 5
A2 ~20 em 200 EEIRAT, UL BG4 +
Fede T A E48 Tt TH S o 80 H i 4 H .

2 #HEEER

2.1 THLICEME

2.1.1  ZiMiHM KW WE LM 0.3 g, T 250
- 62 -

mL HIEHEIE N (5% M FRIZ L 24 h) v, i A TR R i
HNO,-HCIO, (4:1)30 mL, /N0 85 3l i VR 2 W 1 3=
WRE B THEIREY 2 h, EWALBGE A E R IR
P2 2 mL B R, ¥ A S KR ORI A0 WO BE
98 F 50 mL BT, K E A B2 & H . AT
BRI A R

2.1.2  LHEIHME FRIUFEML 0.5 g T 250 mL H %
HEIE B, in AR B2 W HNO,-HCIO,-HF (4:1:1)
30 mL &=L 1, 78 HL AR b /N K18 18 i G i 2
WWIF T 1 ~2 mL, T ERE 5L AR SR (35 4 ik
ARAZ TR, V0P 2 TR A TR Ak 2 A, LB AR
KK EE, g E 25 mL B, HKREZ
YR b B AHE T R e = BB 4K, K B = 20 B 1R S0
ERFR . AT HRAE S A H

2.1.3  ARAEFEAEIE o R A WOBOR A A
%W 0,100,200,300,500 pl % 100 mL &+,
TKGEZE G ROVR R W . K2 IR AR I 5 mlL
B 50 mL s, K E 2 15 AR .

2.1.4 fUSS8 BN 13 kW, 5B 1K
B I15L-min™' A ¥ E 1.16 L-min~', REEIRE
8.6 mm,Z5 A 2 C, o Hrint | 3 s, M54 3 Ik,
HEXES5.0~7.5m  -min™' (4.7 ~8. 1L m-s™ ") ; fFF
KB B SR AW E S Lomin ™' JEE 15 ~20 C,JE N
230 ~350 kPa,

2.1.5 MR ELEK 214 FE&EMEXNS A
Jo e R FE AR R VS W AT I, O 0 BR S v W
EGER, G R R A TR bR M AR C R B r 1E
0.979 7 ~1.000 0, HICRLMEXRWE 1,

2.1.6  FEMERNE fEE i S b 5
e 17 FEHLIC R #E AT 20E AT, R WK 2,
2.1.7 MSCPESHT FIFH SPSS 17.0 4 it 44 X%t
S 20 e S v ) T HLoT R AT A G M A AT,
ZERWNE 3,

2.2 ZEl e BRI

2.2.1  XFRRARISIR A HIE R B PR IBOCE R X
ML 5. 25 mg, ¥ 5 mL &b, i P B A T 76 R
BN RS A

2.2.2 fRECRIE WSS R B AR E L e 2 b
¥R 0.5 g, & 50 mL HIEEHETE i H, in 30 f5 4 75%
CPEHE 7R HEE 2 W, AR 30 min, A 9F 2 IRIETR, W
A G BT 25 mL i, 3857, B .

2.2.3 LR BHE SHIRERI05 ¢ L7
B RS 1.0,1.1,1.2,1.3, 1.4,
1.5 mLE T HIERXE N, TR, S IMA 5% &5
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®1 BRRMEATERMBIXRY BEVK L FRS W 0.2 mL Fl s SR 0.8 mL, R 5], %
Table 1  Regression equations and correlation coefficients of $€ 5 60 °CfH IR K A H H 56 20 min, BUH S 7 B
elements LAvKK &1 5 min, I AVK S B2 5.0 mL, #85) , # &

STE S I 9 5 r 10 min A% G 9 2 1, T 457 nm 40 0O
Mg Y=7.417X -152.4 0.999 9 JE AL LU AP ARAR, B ik B2 (C) B A bR, 45 [a]
K Y =0.929X +953. 8 0.999 8 IHHFFE A =0.459 7C -0.208 (r =0.999 8) , £k 17
Ca Y=1.790 x 10 ~>X +0.293 0.999 3 [l 175 ~262.5 mg-L~',

v Y =1.284X —4.490 x 10 2 0.999 7 2.2.4 K PREIREE RS WO B O B O
Cr Y =0. 127X +0. 589 0.999 7 W1 mL, 35 )y LR BRI T ik fam
Mn Y = 1. 400X +0. 660 1.000 0 M%E,RSD 1. 1%

Fe(56) Y =1.131X +200.2 0.999 9 2.2.5 HmAEMRAE HEKBORS S WIE—F
Fe(57) ¥ =2.765X +3.480 0.999 8 w2 MR R 4% 2.2, 2 T 5P AT R4 S Oy i
Co Y =6.487X — 1.352 0.999 9 i VSR, B R 1 mL, 4 2,203 TR 5k E A,
Ni Y=1.456X +3.769 1..000 0 1% RSD 1.3% , #HiZ T EEE MR I,

Cu Y=3.510X +1. 162 1.000 0 2.2.6 FEMRE BE —H SR 2.2.3 T
Zn Y =8.915X +0.704 0.997 7 ThHEBA 1 h NERE 10 min E 1 KR,H5E A
As Y'=0.914X -0.648 0.999 4 ) RSD 1. 2% , FWIHLR S AE 1 h WEEATRE .
Se Y=1.032 x10 %X +1.946 x 10 2 0.999 8 2.2.7 mEEENACRLSG RS 25 B B E 1 e
cd Y=1.208 x 10 "' X ~7.717 x 10 2 0.999 5 SRIORESL O By AR 0.25 o K BRRRE L A LR IR
Hg ¥'=2.346X +2.254 0.979°7 b T R R AT A BRI A (n=3),
rh Y =0.756X +0. 689 0.999 2

R2 AEAMEZEGTFURMLIEPENTENRENE(n=3)

% 2.2.2 3R J7 ik R A IR, 1 2. 2.3 TR

-1

Table 2 Content of each inorganic element in Dioscoreae Nipponicae Rhizoma and soil under different planting conditions (n =3) neeg
- I 2 4 i3 3 4 IE7E 4 4F e AE—7E 1 4R e — 7 3 4F Y 7 4 4R
AR Zitf 1 ML k2 hME2 k3 RHE3 4 L4 2t 5 TS 2kt 6 o
Mg 319. 00 1.96 326. 00 36.58 379. 00 0.43 515.00 1. 46 198 0.21 181 0.24
K 8 280.00 4 007.00 11 500.00 2 870.60 9 050.00 3 547.00 12 100.00 3 036. 00 9 200.00 2 987.00 8 320.00 1 226.00
Ca 9 800.00 689.00 5440.00 735.90 8 620.00 987.00 4 700.00 216.10 3 620. 00 347.00 3 470. 00 286.90
v 16. 18 12.08 15.21 12. 48 11.37 11. 80 - 12. 62 13.49 10. 29 0.75 10. 53
Cr - 8.21 26. 20 7. 66 - 7.92 - 6. 44 19.97 9.51 - 5.09
Mn 143.63  85.53 47.03 96. 67 102.00 175.00 175.83 112.80 131.25 189. 90 26. 38 166. 80
Fe(56) 7370.006 010.00 2 210.00 6 310.00 4 370.00 6 690. 00 591.00 6 030. 00 2 360.00 8 070.00 877.00 5 720.00
Fe(57) 73.50 57.16 23.63 57.63 44.78  61.70 7.14  56.80 24.05 77.25 10. 17 53.44
Co 2.35 4. 46 4.36 4.21 1.17 4. 66 0.79 3.64 1.71 1.10 0.55 2.71
Ni 8.29 15.16 9.47 13.39 7.54  13.10 3.84 7.28 6. 46 0.21 5.12 6. 46
Cu 9.34 4.31 36. 48 0.20 10. 65 0.79 12.55 0.11 13.99 0.11 11.99 2.40
Zn 41.98 8.90 40.73 7.90 29.58 4.39 69. 60 8.53 35.05 2.96 33.63 1.02
As - - - - - - - - - - - -
Se 0.13 15.34 0.02 24. 84 0.05 23.30 0.06  30.53 0.28 48. 03 0.10 28.24
Cd - - - - - - - 0.83 - - - -
Hg - - - - - - - - - - - -
Pb - 23.75 - 28.98 - 24.10 - 63.33 - 63. 89 - 6.24
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Table 3 Correlation analysis of inorganic elements in Dioscoreae Nipponicae Rhizoma and soil under different planting conditions

+ 4 2kt 1 2kt 2 2kt 3 Zitt 4 2kt 5 Zitt 6
1 0. 746> 0.622% 0. 6622 0.527" 0.683% 0.569"
2 0.709% 0.501" 0.590" 0.389 0.563" 0. 437
3 0.743% 0.558" 0.636% 0.451 0.618% 0.497"
4 0.672% 0.503" 0.562" 0. 401 0.571" 0. 445
5 0. 6407 0.414 0.506" 0.301 0. 482 0.350
6 0.585" 0.293 0. 426 0.170 0. 360 0.222

" P<0.05,2P<0.01,
ke A, iR IR g5 1 L3R 4,
x4 EFEFSENEHINEEERRKE

Table 4 Recovery test of dioscin

Friga HEdhE MAR AR R FPI{E RSD

/g /mg /mg /mg /% /% /%
0.246 21.02 18 38.89 99.28
0.253 21.62 18 39.51 99.39
0.251 21.45 18 38.98 97.39
0.243 20.76 20 40.07 96. 55
0.252 21.53 20 41.65 100.60  99.10 1.3
0.250  21.36 20 41.40 100.20
0.249 21.27 22 42.89 98.27
0.248 21.19 22 43.19 100.00
0.251 21.45 22 43.50 100.23

2.2.8 FEmE  HUHEE 1.0 mL BT A IR
RS TVER L 2. 2.3 TR ORI GE AL 45 R IE R 2
AEIEFE 3 4FIEAE 4 4F AR —FE 1 4R JEME 7 3
HEVEAE RE 4 AR RE S b R R R S A E00 0l R
73.75,91.79,95. 28 ,85.44,79.10,76. 51 mg-g ™',
3 g

ICP-MS J& 4 Z Ju il 5 1 B b % ol Se i
YA 0 20 BT I T B I A I SR A R
Bk 2 I () 2 U3 i 5 SR T 58 A 43 0l i 1k
W) b2 AT B o A R RTORG S R X BB A2 4y
BrEesk o MR 2 A, 28 e 25 M h 4 Tt R F
Yotk o ek 2K HE R T 5 2 K > Ca > Fe
(56) > Mg > Mn, Jii & /3 Bl 9.74 x 107,
5.94 x10°,2.96 x 10°,319.67,104.35 pg-g '. 4
Hh,K,Ca,Mg S5 R ZHOC R M & & 16 % 4E K )
TFif S 9UT B a3, U0 W 28 Ll e i R s % 1R, IE#E
3 ~ 4 SRR R A B, i 2 R G B R
B PRt 2%

i 2450 5 A A AH SCVE 4 B TR TR R RE 2,
3 4RI G M S L IEN LT R 2 B E A
K, WA —FE 1 AR BETF 46 JC W S A DG , W 28 1L
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JEEME—FE 1T TR B T R, x5 5
bR A R0 AE 7 S B P S DUARAT o IEFE I BE A AR
FHE G, 2 Ll e B T B B i S (E A A —
EIELUFEHSEH & EREV R TREEE, WY
AR T BE 23 5 0 24 6 A

LE B AR EAMEAT T 20 0 i AR AR X S
SRR MR A 1 DL SRR AT . A & B, L
Je B AR AL 5 e LT &R By AE A A AR S 1R OF A
SR, WAL R RO EE MEF RN RZ —
P s PR o 1L e A A IEAE 3 ~ 4 AR X
U e BEAT RMC, PR IR 5 1 b R T S s R
B BE A TU R B B A, JXO0F R T i 2 6 0 b A B AT
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