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Screening of Chemical Extracting Agents for Characterizing Soil Bio—effective Arsenic on Panax Notoginseng
YU Bing-bing'?, YAN Xiu-lan**, LIAO Xiao—yong? LIN Long—yong®

(1.College of Resources and Environmental Science, Nanjing Agriculture University, Nanjing 210095, China; 2.Institute of Geographic Sci—
ences and Natural Resources Research, Chinese Academy of Sciences, Beijing 100101, China )

Abstract:In order to characterize the plant availability of arsenic (As) in the soil of a Panax notoginseng plantation in Wenshan (Yunnan
Province, China), six chemical extracting agents including 0.5 mol - L™ NaH,PO,, H;0, 0.2 mol - L H;PO,, 0.062 5 mol-L EDTA (pH=7), 1.0
mol L™ NH,Cl, and 0.05 mol - L'(NH,),SO, were selected to extract As from soil samples. The correlation between the As concentrations of the
soil extracts and the total As in the soil were analyzed. The results showed that the As concentrations in the soil solutions extracted by 0.5 mol -
L™ NaH,PO,, 0.2 mol L™ H,PO, and 0.05 mol- L (NH,),SO, were correlated well with the total As concentration in the soils, with correlation
coefficients of 0.835 9, 0.817 7, and 0.881, respectively. The extract efficiencies of 0.5 mol L NaH,PO, and 0.2 mol - L™ H;PO, were 6% and
11%, respectively, which were much higher than that of 0.05 mol-L™ (NH,),SO,. The correlation of As concentrations between the extract and
different parts of the plant is important for selecting appropriate chemical extracting agents. The As concentrations in the 0.5 mol - L™ NaH,PO,
and 0.05 mol L (NH,),SO, extracts were significant positively correlated with the As concentrations in the taproot, fiber and stem of P. noto—
ginseng, whereas that of the 0.2 mol - L' H;PO, extract was significantly positively correlated only with the taproot and fiber portion. In conclu—
sion, NaH,P0,(0.5 mol+ L") and HyPO,(0.2 mol - L) both could be selected to characterize soil bio—effective As on Panax Notoginseng.
Keywords: Panax Notoginseng; arsenic; phytoavailability; chemical extracting agents
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— A A S T S HA ] BRI R A S SV AR
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60 mg-kg™) K (<30 mg-kg™ VA5 YKV XA BLE
3RS, A HIERE 58 (0~15 em) Fl =L AHAR
B, BRI E R 1,

KEMREIHERES, BRRT ,ERATE
BFEE T 1 mm G5 ), F ARSI E . ABFR BT
B A S A ORG + , AR I AR B A R - A AL
BN 2.41%~3.46%, 5 N &8 K 0.12%~0.22%, =
P &8 H 0.09%~0.13%, K &&H 1.02%~1.80%,
BAE N SR 179.61~195.35 pg-g', HAM P &R
24.77~35.80 pg-g™, AL K &84 253.88~278.92
pg-g?,CEC & 5.49~8.16 cmol -kg™, Eh FAfFlE K
35.04%~59.79%

1.2 MRENELS

HEF 6 Fifb2EER BRI (3R 2), R G — AR
7585 MERRAREX 2.000 0 g 137 (20 B ) A HAEF
50 mL ¥RLE. A Y W B IR 10:1 A 20 mL $2
BH, (2020.5)°C444F F 250 r+min™ 3 SHA-BA
KB ERIRG %8 L&Y 12 h,48)5 LA 3 000 remin™ B
L> 10 min, B EERGHIER 25 mL AR HER, I
F4 CTRAAFN . SRBUREIVE R AR T8 01E

R 2 KWW ARG
Table 2 Extractants previously used(and reported in the current

study ) to predict the phytoavailability of As

G e /mol - L™ E G
1 #MR5HF*E NaH,PO, 0.5 18]
H,0 [19-20]
1.1 HmRESHE HPO, 02 1]
PR N =R R R B B R SRR %R EDTA 0.062 5(pH=7, | HCl #) [22]
BIAM =-EFE IX R IEA SRR ST =LA X NH(CI 10 [23]
A B 2S5 R, B (60~80 mg-kg ) P (40~ (NH,) S0, 0.05 24
F1 RERHKTBER=ELEBUAMEE
Table 1 As concentrations of soils and different parts of Panax Notoginseng in 9 sampling sites
- . =R AR AL B /mg - kg
PR SR IS B/mg- kg +4 pH o o = i
1 EAvE/GEN & fa b 79.53 6.16 2.93 8.07 5.45 38.5
2 FALE BN £ fh b 68.04 6.64 1.43 4.1 4.98 0.7
3 FALEME S FEEH 62.85 4.60 1.13 4.48 0.37 0.84
4 praili=N=5"1 -V YNT) 51.61 5.57 0.72 5.12 0.78 4.02
5 FALEME S ZEAH 44.84 5.19 0.53 19 0.25 291
6 SCIl B DR AR AT 41.17 6.16 0.56 2.93 0.55 453
7 OB Pk eN 21.85 5.75 0.9 6.29 0.81 4.49
8 SCLE T AREMEALYE 16 4.76 1.36 3.91 1.78 224
9 FeAb BB £ BBk i 14.75 4.58 0.14 2.32 0.19 0.76
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Figure 1 As extraction efficiency(%) of different chemical extracts
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Figure 2 The correlations between six kinds of extractable As concentrations and the total As concentrations of soils
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&E20) 7 0.062 5 mol - L'EDTA AJ 4 Ay 12 25t (i) B —
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AL 25 FMEAR AR, a0 =16 2 F TR
JE . BEILAR ; = -E2ErHEBA8 1k i T I VBUR s = EAR
BB A MG, 88 0 LI RE, SESE = 255 A,
ASCE AR BGHR 2 Rk BE 5 =R RIFAL
Tk B A AE DGR T J8 T 5T, 45 SR 3% 4. NaH,PO, #l
(NH,),S0, {2 BUE R MMk S =1 4. SR
3 ANFRA VR B 2 AR IEAH E , {H (NH, )50, FHR R
YT NaH,PO,, HsPO, #REUAIRIYE 5 = FARA
SRR X PSRk B 2 IEAEE, AR R BTk
0.946 1 0.971, H0 f&BAYRIIK B 5 =L H-HR Rk
5B E AR, X RECH 0.707, NH,Cl $2E R
FEA S =R AR 2 B2 IEAESC . EDTA $2HUY)
R B 5 =LA AR A 2 AR

T PR EBCES A 5 4 SR A AE OG5 TR BRI R
B IR RIFREYFIASEG K. NaH PO, FIHREUH
Fr(E 1), 58 0k E 28 B E AKX (E2),
JFHES=EFR . FURMEFEIAM S E B EHR
(FR4), MERIENFAE =LA MM A E T
H;PO, 1B A —FHR L RE ST BSRRBGH, 530
W B 2 AR 2 EAEDG, B S = ERFIATRX P

A& B 2 AR A SE , N A 2R BGRR 2 A A i,
AIARIFRAE = AR AT A AR . H0 $RBGSM& &
H=En 8 B IEAREN, 7T L% R R BES Mk
2N R SR FRAHRE 7, AR HR HOR B B e R 4
VR BN B . BKEE 2RI NHLC 250G
i B /N F SR MR IR R 2 3 TR ARG H R
ATIRF] 0.777(P<0.05) . HiFMHeE i 2R ,
DABRME i A IR 1 R A A NHLCL 4R EL
A0 XN HERAE Y S B A BT R B, X 3
i+ NH,CL R BGS T 5 R bR A IR R 3 AR B
1EAHSE, M R EU5120 0.989 3.0.979 3.0.999 3, &
SR AN Ry AR SR B, NHLCL 42 B Bl Ok v] 38
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SR BANHCl 2B B 5 = LR ik 2 8
FEHRKFR . Madejon FFHNT 15 LKA BT K
B1,0.05 mol - L"EDTA 2B 5 M b A= K (19 B F53k
TR B AR AR, AR RECH 0.84(P<0.01),
{EAHRFSE EDTA $RBESH 5 =LA FF AL R &
B EMAN ., Fik, H,0 . NHCLfil EDTA 158
SHTRIERE =R X 3 rh =L R R

3 #ig

5T 6 R b S $RBGRN T = F SCIL N = A
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271k 0.8359.0.817 7 #1 0.881, A H,PO, FI
NaH,PO, 13 S IR PRRRES , B AIFE 5%~23%
N 3%~10%EFE A , 1 0.05 mol - L'(NH,),SO, 2 H%%
BN 1%, IWRIER IS =AM FER AL AR
E AR MEF , NaH,PO, F1(NH,),S0, B F# 2 B
=1 FR SRR S 22 B3 FAX; HPO,

R 4 FRERRARRRMRES =-£F REBALAH K ErI BT 547

Table 4 Regression analysis of bioavailable As in soil and As concentrations in different parts of Panax notoginseng

R HBERES =R R X R

B o £ H
0.5 mol - L"NaH,PO, 0.910%** 0.858** 0.819%* 0.38
H,0 0.053 -0.182 0.541 0.707*
0.2 mol - L"H;PO, 0.946%* 0.971%** 0.617 0.286
0.062 5 mol-L"EDTA 0.321 0.347 -0.168
1.0 mol-L*NH,Cl 0.606 0.534 0.066
0.05 mol-L™(NH,),S0, 0.796** 0.765%* 0.359

e 3R 0.01 KP LB ;* 4 0.05 KF LB,

Note: **Correlation is significant at the 0.01 level; *Correlation is significant at the 0.05 level.
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