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continuous extraction method and plant arsenic form grading extraction method. Results (1) The general trend of
arsenic form content in rhizosphere and non-rhizosphere soils (GJ, KM) from high to low was: Residue form
arsenic>crystalline iron manganese or iron aluminum hydrated oxide combined form arsenic>amorphous and weak
crystalline iron aluminum or iron manganese hydrated oxide combined form arsenic>specific adsorption form
arsenic>non-specific adsorption form arsenic. The proportion of residue form arsenic was the largest, up to
62.79%—-86.10%. Affected by root activity, the content of non specific adsorbed arsenic was rhizosphere soil>non
rhizosphere soil. (2) The occurrence form of arsenic in the root of Panax notoginseng was F,, with the highest content
of 2.14-7.60 mg/kg. Although the migration activity of Fys. and Fyc; was weak, their proportion could not be
ignored, up to 25.85%. (3) Different forms of arsenic in rhizosphere and non-rhizosphere soils were positively
correlated with total arsenic in soil, in which residue form R?=0.976, P<0.01. The non specific adsorption form of

arsenic with strong activity in rhizosphere soil R*=0.499, P<0.05. (4) There was a very significant correlation

between arsenic forms in high arsenic soil and arsenic occurrence forms in Panax notoginseng roots, R*=0.992,

P<0.001. Conclusion

The correlation coefficient between arsenic forms in non rhizosphere soil and arsenic

occurrence forms in Panax notoginseng root is higher than that in rhizosphere soil, which has potential arsenic

toxicity risk.
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Table 1 Basic physical and chemical properties of the tested soils
14 pHOK 1R 2.5:1, Vim) LI/ (g/kg) EH% 2 W/(mg/kg) 5% B /(mg/kg)
Sz 6.21 3291 0.148 842 2.483 151.61
GJ 6.23 32.02 0.158 956 2.906 79.93
LL 6.41 55.20 0.199 802 0.975 55.01
KM 6.36 33.41 0.078 591 1.105 19.51
F2 RUORAERENTIREESRMUENSE
Table 2 Optimized and adjusted soils continuous grading extraction method
B REA PRI AT SSR” VREH
b2 (F \ fHii 20 °C,
AR MHE A OB 1) (NH,),SO, ¥ [ 0.05 mol/L o 1:40
&% 4h
‘E:H 20 OC,
LR MBS OB 2) NH,H,PO,4 % & 0.05 mol/L r f"L 1:25
#&% 16 h
JoEIE S ES fh RS |« BREKAE ; B 20 °C, BEREE pH 3.25, W 0.2 mol/L,
/TE/:/ 5 IJBEI%%D /%Jmk’f i@&%ﬂpr’.ZS, VT 0.2 mol/L fi /Arm% 125 HR p - %—H_ m0'
A GIEEROES 3) % 4h SSR: 1:12.5, #)6H%% 10 min
25 MR SRR KL RS R 0.2 mol/L, HUdk iR (90+3) °C, WL EE pH 3.25, #JE 0.2 mol/L,

ARERE 4

Bt 25062 5)

e 0.1 mol/L, pH 3.25
VL b 25 B A i

N R . 1:25 N e .
TR 30 min SSR: 1:12.5, #EEHRY 10 min

TE: "SSR ARG SRR Y LLfE (m:V) .
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TR BARPR L >FEARPR L . Ak, MASTESMRAEL L
BT L E A B, FREIE ST S E R K, WE
62.79%~86.10%; 4% ShEkih sk s KL A4S GRS LR
TERIBIEAN, HEALE 10.31%~29.71%, ] WS TEARIF
SR R KA S 25 G TR AR I i ) A
HEIEAS ARBR L AR B MR TR & L5 3120 GI J2 2.04% .
SZ J2& 0.20%. LL J2& 0.45% . KM 2 2.10%; X AR ER L
T AT LR GI 2 1.60% . SZ & 0.20%., LL /& 0.21%., KM j&
1.52%, HF5 A HEL A = AARPR L, SRR,

Rt —-EA K, HRERRAE IS SR - e oA S A
BEREENL, FRIBARPR 10 S A 5 O FARRER L,
HRBR S RS M T AL, AR TR

&3 ZLRPR-AERPR IR PR SR E R H S BCEE 5] (means+Se, n=3)
Table 3 Concentrations and distribution ratios of arsenic forms in rhizosphere and non-rhizosphere soils of
Panax notoginseng roots (means+Se, N=3)

Zid L1
SZ LL KM
JEA& 1 2.00+0.16° 0.40+0.03" 0.3240.01° 0.47+0.01*
&2 6.60+0.21° 4.00+0.08° 2.69+0.07° 0.50+0.04°
B JEA3 8.60+0.52° 2.26+0.06° 2.19+0.09° 0.60+0.01*
LR B 4 15.92+2.36° 18.99+0.52¢ 20.50+1.57° 4.85+0.10°
JEA&S 65.23+0.31° 158.30+5.16° 43.33+0.69° 15.90+0.15°
B A 4 i melke) B 98.36+2.83" 183.95+5.71° 69.03+0.93° 22.32+0.29°
JEA&1 1.58+0.13° 0.29+0.01* 0.17+0.01° 0.28+0.01a
&2 7.53+0.24° 4.04+0.12° 2.28+0.03° 0.49+0.02°
MR+ B3 8.79+0.32° 2.09+0.04" 1.82+0.08" 1.08+0.03°
NR A 4 16.40+1.58" 19.91+0.21° 20.94+0.73" 4.45+0.05"
JEA&S 64.30+1.40° 161.97+2.51° 51.43+0.49° 12.2340.15°
Bt 98.60+1.70° 188.29+2.20° 76.63+1.10° 18.53+1.17°
25! 2.04 0.20 0.45 2.10
&2 6.70 2.15 3.88 2.22
PRt R B3 8.73 1.21 3.15 2.70
B 4 16.18 10.31 29.71 21.76
A AV H L% JEA&S 66.31 86.10 62.79 71.21
25! 1.60 0.20 0.21 1.52
&2 7.61 2.12 2.95 2.68
Hiffi B3 8.94 1.10 2.34 5.81
B 4 16.61 10.59 27.30 24.04
JEA&S 65.23 86.04 67.11 66.03

I AR FRREZF R T 22 L 45

» AT B o A [ 7 37 22 5 .25 (P<0.05), Tl
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Table 4 Content and proportion of arsenic forms in Panax notoginseng roots in different soil environments

GJ Sz LL KM
Sr/(mg/kg) A% i/ (mg/kg) A1 /% i/ (mg/kg) He /% i/ (mg/kg) He /%
Fer 0.13£0.03° 1.20 0.16=0.02° 1.78 0.26+0.03° 4.09 0.04£0.01° 1.56
Fraci 0.51+£0.21° 4.69 0.26+0.05" 2.90 0.31£0.01° 4.88 0.02+0.01° 0.78
Fliac 2.81+0.12° 25.85 0.42+0.13° 4.68 0.86+0.06" 13.54 0.05+0.01° 1.95
Fucl' 2.30+0.18" 21.16 0.52+0.15" 5.80 0.81+0.05 12.76 0.02+0.01° 0.78
F’ 5.00+0.24° 46.00 7.60+0.32¢ 84.73 4.1240.18° 64.88 2.41+0.16° 94.14
SSa 10.87 8.97 6.35 2.56
7 Fens Fracts Fuacs Fua Ml Fo 203K 80% 8% . 1 mol/L S ALAN . 2%EEHZ . 0.6 mol/L £hFER M ki 2 BUB A .
22 - ; 22 - ;
— /%_E 1
% 20 L m 160 Boy L :%ﬁz ¢ 1160 _
< . ENIRE & ®
g 18 {1405 513_.%@‘ -14o§J
& 16 _méi 16 - "IESS -120]]]1‘7111’1
4 14 = g 14 - pu
[y 1 10018 4100
3 12 o a Y12t Z
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e 108 28 IR
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i?*j Z . R=0.040 140 & 3 461— 140 ﬂ"i
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B 2 - R*=0.499 B & 2T * A R=0494 * &
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Fig.1

Correlations between total arsenic and various forms of arsenic content in the rhizosphere and non-rhizosphere soils



55 21 4

B B, S5 MRPR-ARARBR LSRR S S = -EAREEIRAA L A5 AR TS 8609

24 RPR-FERETIEWMESS=LtMEEETH

AN TR) A S R0 = - AR A Y WA TR S 5 R Bk R
A AE TR S S R BA TEASC(ILE 2), Hd SZ fil KM
Jo e I A, R%,=0.992 Fll R%\=0.980, P<0.01; GIJ
M LL BIAEC R %L R%6,=0.194 Fl R =0.632, Bi&E =+
MRFB A AR IR, JERPE LSRR+, HHEd

6 -
nSZ
°GJ
5+ ALL
° v KM
E
og 3
&
% 2L < R=0.632
B R>=0.980
Sl
1]
ol
L L L 1 L 1 1 ]

0 10 20 3 40 50 60 70
AP PR AR B (mg/ke)

LR A& /(mg/kg)

PRI A5 & AR e Ak, AAAE TS TE R 2 3 KU ol 3 A
KM R, mih g SZ 5= LR AEIE R 0
AR (P<0.01), R?=0.991. "t +3 GI Alrf i fil
8 LL AEARBR 3 h R A S = EARE IR A S
AR 2K 2R B Bt A BT T8, R%6,=0.214 Fll R*=0.701,
Uk B 7E R ORI R R S ERE HR AE AR PR X =B
TR R KU AR

LINY4

0 10 20 3 40 50 60 70
FEAR PR PR R S Ah 2 R (mg/kg)

K2 ARPR-AERER L b IR & i S = BRI SR R
Fig.2 Correlations between arsenic forms in Panax notoginseng roots and various forms of arsenic content in the rhizosphere and
non-rhizosphere soils
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