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Distribution Research of Arsenic speciationin Acori Tatarinowii
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Abstract: The speciation analytical method was developed to detect
the arsenic (As) and research its styles, contents and distribution in
Acori tatarinowii. The arsenic speciation was separated by high per-
formance liquid chromatograph with anion exchange column (HAM-
ILTON PR-X100, 4.1 mm X 250 mm,10 pm). Mobile phases were
ultra-pure water (A) and 50 mmol/L ammonium carbonate with 1%

methanol(pH 8.5, B). Inductively coupled plasma emission and mass
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spectrometry was involved to detect arsenic speciation. The linear
ranges were between 0.995 and 0.999, and the rate of recovery
ranged from 89% to 97%. The method was confirmed to be
accurate, stable and reliable. The results showed that leaves soaked
in different contents As (IID solution for different times, only inor-
ganic speciation of As was found, among which As (III) was the
main speciation. The rhizome of A. tatarinowii was the main enrich-
ment position absorbing the inorganic arsenic. Both the rhizome and
the leaves could transform the As (III) to As (V).

Keywords: arsenic; speciation research; Acori tatarinowii ; HPLC-
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1412, B R ¥k BF (0.335+0.011) ‘umol/g] R SEE CRR Y
i 4w 5 GBWO08669, 4t 5 1412, FEE /R ¥k B (0. 706 0 +
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1412, JB8 JR Y B2 (0.518 0.015) pumol/ g ] st JIH 8 4% 1 490 5 4
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Table 1 Instrument parameters of ICP-MS

4 ZHUH B8 SR
8 pe T K I 18 L/min || SRFEG 6.5 mm
7 B Sk 1.7 L/min | RF & @& 1.40 kW
R 0.16 L/min || %23 8 r/min
EALS Wk 0.98 L/min | 55 1 $2HUHL 55 H R -1V
lf % <4k He 55 2 RBOL B IR —200 V
AR 45 mL/min || 55 3 $RBCE IR E —240 V
{22 B4 1 ) 50 000 ps || fA HL 5% AL TE —180 V

pH 8.5 kAR 4% (50 mmol/L) 5 H BRI YO R A . P72
J¥:0.0~3.0 min, 100% B;3.1~9.0 min, 90% B; 9.1~
9.5 min,100% B, PERER A 20 uL.
1.3.2 7 A el

(1) o T V5 V00 I = A il A Al — H R
PR T SR R T B v VR R K O R R
TR A PR UE AR e B L3R 2. 6 BB 25 8 Am oE AR W 47
5 NAR Y BT U EE N 5 ng/ml,

xR2 ITEBRBRREER

Table 2 Concentrations of standard solutions

Wi 1 mL/min;i

nmol/mL

i P i P brife

IR 25 N N N N N
TAEW 1 TAEW 2 TAEW3 TfEWm4 TAER

As(1TD 0.253 0.506 1.011 2.528 5.055
As(V) 0.233 0.466 0.932 2.330 4.660
MMA 0.335 0.670 1.340 3.350 6.700
DMA 0.282 0.565 1.130 2.824 5.648
AsB 0.259 0.518 1.036 2.590 5.180
AsC 0.374 0.748 1.496 3.740 7.480

(2) AMGE = o 2 i s VA 1) T ) - = A R b A T VA
HBAL K B B BL 50 mL ¥k BE 4> I 4 5.06, 10, 11, 50. 55
101.10 nmoL/mL ) = #r i ig 3 i

(3) WBHH B WECH 50 mmol Bk RV T 1 L H
VA (1 000 v i R RN /K V8 VRO T pHL B 8.5, 15 1]
HEEE I VO EAE 1 LRSS A&

1.3.3 I v T 1 o o

(1) 7 & T A o A 3 VR ) ) 8 < 4 S 1 AR =5 R e
SRR B PRI 4 g MREE M B TR S R e .
2y 20 mL MR D & Z 0 PR BE 5 TEFF S L 00 BRE 4
A ZE 100 mL =fbeifith. 60 CHEIE /KBRS IR 2.5 h
Ja B LW 4 500 r/min B0 5 min, BUEH RS UE . B MR E
PR 20 mL R HOR# Bl R4 OB . 1 BV R E T
250 mlL [R5 25 48 v i 7 25 08 vk 4 J5 R 4l K G 7% o A B
10 mL % & . % W R R N bR ) T AR R R R R
5 ng/mlL,

(2) AMEE = H 422 fid B O A T TR0 R A5 BRI A g
R 22 B8 A i A3 3 T = O v R R B — Y BT
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YRS BB R TR 25 A6 A0 B TR i o0 A

B B T J5 55 0 B T RE AR ] A T R AL B

(3) AR B S A 3V Y ) & - BRI 1 g R AR
Wy T SR R RE AL 3
2 gikG5ie
2.1 AEHERME

6 P AESTE L B A& T B R WE 1. R
B FREIE 3 515 M Lo i 7 1, 348 6 Fih I8 25 1 K
S O i 5 A DR R i = I/ R = N v S I )
AR AR AED 22, B LM . 78 0~20 nmol/mL ¥ B3 Fl Y
XF 6 BRI 035 0 5k TG, BRI R R
B U v 22 Bk s PR BCHE 2% 3. Ha 3K 3 WAL 6 A

A 0,335 05 55 Mk JE ] AH OC R BAE 0.995 DA b A RAF YLtk
KFR, HXARMEMmZE/DNT 5%, HIEH R MR HE, As
(1D . As(VD 4 46 4 BR A 3% 0.05 nmol/mL, MMA,DMA , AsB,
AsC By# H BR AT 34 0.03 nmol/mL. J7 ¥ B R IFAY R Y .

J7 5 1 WA T S o 0 B R A T i R AT 3
TE. BT A 5T b A 9 AR (B A (0.57£0.05) pe/g, A%
I HE AT M0 . BRSO AR, S g B
0.10 pg/g }0.45 pg/g, B & 4 0.55 pg/g. SARHEY i
bR R (AR A . SRR AR &R i [m s 89 %6 ~ 97 %, B di I
P& A, H AR Y T R ] 0 SR T T B
B 1 v A e

£33 HAFRBREXRB EXREREREHR
Table 3 Regression equation, correlation coefficient, relative standard deviation and detection limit of the method
TRIES 519 5 2 MR MXHRAEmZE/ % KR/ (nmol » mL™1)
As (11D Y=4 457X —491 0.995 2.96 0.05
As(V) Y=5074X—223 0.999 3.67 0.05
MMA Y=5 458X —546 0.999 3.54 0.03
DMA Y=5 654X +307 0.997 2.31 0.03
AsB Y=7151X+1 107 0.998 1.25 0.03
AsC Y=3905X—1 275 0.999 2.42 0.03

R4 AR E R O 2
Table 4 Added concentrations and recoveries
A A/ ml g 5 /
(nmol » mL™1) %
As(11D 1.011 92
As(V) 0.932 95
MMA 1.340 89
DMA 1.130 97
AsB 1.036 96
AsC 1.496 95
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FH AT B 5 1 %o A R i AT A, AR ZE v = 0 Y
it 2.22 pmol./kg, HA i & &4 0.3 pmol./kg, — HT 4k
i P R A T S g o JIEL S0 A R A e s A e e

P TOE 25 (0 2 0 AR A H

AR A 2 o e 2 P R R A L LR P R Y
FEAATERE . W i =B & PR HTE A & A
(R AR R A R . 2 5 A AN [ A1 5 = A0 e 42 ok 32
AN [vi 32 i FRF i) By 22 0 0 3 AR 25 A0 e X TG L i 95 i AR
RIHE . FOBRHA B i =4 8 0 B0 R o B AR ZE A
WX TEAL AR AR R A iR 25 R LR 5.6
2.3 it

Hi 3¢ 5.6 1T 1, 76 55 7 v = 4 A B — ol U 2 i 1 15 O
o A B AR A O AR S 2 R AR T = R A e )
L s A0 S AR S R I 3% R T O AR A K B 0 v R Y
= A O AR R IO . X AT RE R TE A B AR 2R
200 i e 2 = A T PR D e 7 AR g As (TID 484k i
AL AT B 44 Sy A il 3 305 S B AR TE L A R
R o

K5 ARAREZMAMEEREFA4IINGEERE HPINMHSIGE
Table 5 Distribution of inorganic arsenic in rhizomes and leaves of Acori Tatarinowii Rhizoma soaked
in different concentrations of As (III) solutions for 4 days
SRR s "t "
e/ AsdID/  As(V)/  As(IID  Aswz./  AsID/  As(V)/  As(IID)  Aswz.u/ }fE%.‘:r ™
(nmol » mL™1) nmol nmol As(V) nmol nmol nmol As(V) nmol R
5.06 21.8 0.9 24.2 22.7 2.8 0.7 4.0 3.5 6.5
10.11 36.8 1.5 24.5 38.3 4.5 1.0 4.5 5.5 7.0
50.55 300.5 9.5 31.6 310.0 35.7 7.1 5.0 42.8 7.2
101.10 400.1 9.9 40.4 410.0 46.6 7.9 5.9 54.5 7.6
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# 6 10.11 nmol/mL =MMRERZEAAHEAAEFRE HFEINMHIGHE
Table 6 Distribution of inorganic arsenic in rhizomes and leaves of Acori Tatarinowii Rhizoma soaked
in 10.11 nmol/mL As (III) solutions for different times
s nf
2L 0 As
RiEEE/d As(IID/  As(V)/ As(IID  Asgz.a/ AsID/  As(V)/ As(IID)  Aspz.a/ o
nmol nmol As(V) nmol nmol nmol As(V) nmol

2 26.9 1.2 22.4 28.1 3.6 0.9 4.0 4.5 6.2

4 36.8 1.5 24.5 38.3 4.5 1.0 4.5 5.5 7.0

5 54.0 2.2 24.5 56.2 5.6 1.2 4.7 6.8 8.3

7 81.4 3.3 24.7 84.7 8.3 1.7 4.9 10.0 8.5

120 000 PEELT]. thA R4 ], 2013, 31(7): 1 606-1 610.
7100 000 (2] E4, EBER, FEhE. A 8RS X2 8AEM TR AL ].

= 80000 HE . 2012, 21C1D); 1-3.
i § [3] s, REM. AE WM IUF Rt ] P 2iaeh 506 K2
s 60000 i, 2006, 17(6); 477-480.
g 40000 CAT FVBFS BRI, JESCH, %, 7R o 26 o1 B i ().
= 20000 AR ZAE, 2005, 15(2): 4-6.
00 i 2‘ 2‘ é“ 5‘ (‘) 7‘ é 9‘ ‘ [5] gk, MREIE, MEK. MIEESH kil ELT] ik,
i i) 2001, 28(7): 971-977
Time/ min [6] kbW, Rk, AEK4, 5. S NBE R B
1 6ArAT S ek Boo AL, 2015, 51(4): 560-566.

Figure 1 Chromatogram of six arsenic speciations [7] CAO Xuan, HAO Chun-li, WANG Geng, et al. Sequential ex-
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M TS HEE S WS B TR 1Yl — 5 e 2%
/Ry AN RGN OB AR T IR PN S
TEAT B IR 23,

S

ARG ST Y 6 R ZSH0 B 20Ty i R LR E VAT SE . 18
PRI 205 A B vh i T 25 R A &l b AR TE E LR
SRR L =0y AR 70 SMERYE = a4
il 0T A B AR L RR I X EAUE SRR, R
ZERTHLEMR RN LB, A AR ZE R 25 e 4 2>
S EEAL S TG =R B B RBRA. B
XPSMIEAETCHUIE A5 1 B SR 5 1 e () AR BE 5L TE L. Al
FRBIT S8 JSL R X Bt ) A T) T8 25 A A7 5 P 9 20 A e 4T e A 1
BENS A E ;AT A AR R S EAE Y 7 A b A0 A A R
L7 il % Al R 2 A T WF T SR 6 T 225 4t

S &k
(1) EA&. b, e, 45 1 Bl rfb o sior B 245 BAE AT 58
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