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Solid-phase extraction combined with high performance liquid
chromatography for the determination of roxarsone in Oryza sativa

LEIMing DING Dan JIANG Jinfeng LIBingyu TAN Di DENG Sihan

(College of Resources and Environment, Hunan Agricultural University, Changsha, Hunan 410128, China)

Abstract: To develop a method for quantitative determination of roxarsone(ROX) in Oryza sativa, a group of conditions
including extractant, leachate, eluant and mobile phase were tested. The results showed that the condition with extractant,
0.05 mol/L NaOH-20 g/L K,HPO,, included the activated solid phase extraction column, with the leachate 1.5 mL 0.05
mol/L CH;COONa-CH;0H(pH=7) and 1.5 mL CH;O0H, and with the eluant 13% HCOOH-CH;OH(V/V) solution, and
the method of 0.05 mol/L K,HPO, solution containing 0.3% HCOOH and CH3;OH(the volume ratio was 80 20) as
mobile phase was justified an optimal pipeline for the quantitative analysis of high performance liquid chromatography.
With the concentration of ROX 0.01-10.00 mg/mL, the linear relationship of the method was optimal(r>0.999). The
limits of detection and limits of quantification were 20, 67 ng/kg, respectively. The recoveries of ROX in roots, stems,
leaves, hulls and rice of Oryza sativa were 80.0%-87.2%, 74.0%-80.6% 80.0%-83.7%, 81.0%-90.0% and 83.2%-92.7%,
and the relative standard deviations were 2.2%-5.9%, 2.4%-4.6%, 2%-2.6%, 3.6%-5.7% and 3.2%-5.5%, respectively.

Keywords: Oryza sativa; roxarsone; solid phase extraction; high performance liquid chromatography; extractant; leachate;

cluent; mobile phase

FEHER: 2020-02-20 &€ HER: 2020-06-08
£&WAB: < i (SYL201802021)
EETE N (1975—) leiming8297@163.com



47 4 -

483

G- 4 - ROX)
ROX
(1]
ROX
ROX 2-3] [3-4]
70%~75%
ROX ROX
ROX
ROX -
(IC-ICP-MS)! -
- (LC-HG-AFS)"*%
- (HPLC-ICP-
MS)! — - (HPLC-
UV-ESI-MS)®®! (HPLC)P
B [13-15]
(HPLC-MS/MS)H6 8 -
(CE-ICP-MS)!"”!
ROX ROX
ROX
HPLC
HPLC
ROX
1 MM ER*X
1.1 FEMREEE
- 17 = ROX
«C )
PSA(N—
)
(DAD Agilent1200
)

(JTN100-2)

1.2 tREARAIE S
ROX 100 mg

100 mL 1000 mg/L
4°C

0.00 0.01
10.00 mg/L
13 BMAEE SRR R GEEY
[13-16] 4
0.1% 0.05 mol/L
( 95 5) 0.68 g/L
( 928 2) 10 mmol/L
50%  ( 98
2 02% 0.05 mol/L (
90 10) TI T2 T3 T4
Kromasil 100-5-C;g
1.0 mL/min
30 °C

0.10 0.50
1.00 5.00

(4.6 mmx250 mm 5 pm)
20 uL 262 nm

1.4 K#EF ROX & =R

1.4.1 KRAGREROX

(0.500 0+0.000 5) g
( ) 50 mL
1 mL ROX
ROX
—ROX

1.00 5.00 10.00 mg/L

14,2 3RBUGH 69 I i BAF S 69 4R X
[10 14-15] 20 g/L
K,;HPO, 50% 0.05 mol/L
NaOH+20 g/L K,HPO, 3 El
E2 E3 0.5000¢g —-ROX
10 mL 40 C
5000 r/min 10 min
10 mL 2
2 mL 100 g/l CuSOq4
5000 r/min

30 min

15 min 3mL



484 ( ) http://xb.hunau.edu.cn 2021 8
1. 4.3 Rt e so LA 44 I b BAE 50 69 440
9 13 15] (A) 0.3% 0.05 mol/L (
0.05 mol/L ( 9 1) 80 20)
50 mL/L 1 mL(B) 0.05 mol/L 2.2 REEFFERER
- (pH=7) L5mL(C) 3 3 ROX
8% 9% 10% 11% El (48.3+£3.4)%
12% 13% 14% 15%) — 1.8% E2 (74.2£1.8)%
1 mL 1 mL 2.4% E3 (88.7+£1.6)%
3 mL 3 mL 1.8% E3 ROX
3 mL 1.0 mL/min
ROX 40 C 2.3 ERFEMFHRILHER
ImL 045 um HPLC 9 3.1 ik
2 3 ROX
1. 4.4 HPLC #&m) 3 C
1.3
HPLC 5 0.05 mol/L — (pH=7)
1.5mL
2 FERES 03 |
2.1 SREERILRINEIEESER ok
1 Tl T2 T4 -
T3 E 0.1 f
Tl T4
T2 0.0 |
T4 T1 =
ROX BT i
4 T4 E2 EAREHAHAKTES ROX ik
T4 Fig.2 The chromatograms of roxarsone in Oryza sativa with
different leachate
14 b Tl 2.3.2  BRBLA
2t T o 3 8%-13% ROX
- —-T3 () (1)
10| 3 — T 100
= < SOF o / / /
§ 6 L BN ol 'f’/,// % Z % % é g
2 b : 5 40T / / / /
| o
R ——T1 1111
O
2 00 25 5..0 75 10I.0 12,5 15I.0 75 0 é é Z é é é é é

1 A[E HPLC z1EHY 5.00 mg/L ROX fRAEA R & iE
Fig.l1 The chromatograms of 5.00 mg/L roxarsone standard

solution with different mobile phase

/%

3 FERBRARSEFH T KRS ROX BB R

Fig.3 The recovery of roxarsone in Oryza sativa under the

different volume fractions methanoic acid condition



47 4 — 485
13% —
13% ROX 90% 0.3% 0.05 mol/L
13% ( 80 20) HPLC
— ROX
24 HRBENMEMERSEE TR ROX 0.01~10.00 mg/mL
0.999
ROX (X)
20 67 ng/kg
) ROX (1]
HPLC ROX (0.12
0.01~10.00 mg/L
mg/kg) ROX

y=22.775x+0.641 3

0.999 ROX 20
67 ng/kg
25 HIRAERERESHEEE
1 ROX ROX
ROX 80.0%~87.2%  74.0%~

80.6% 80.0%~83.7% 81.0%~90.0% 83.2%~92.7%
2.2%~5.9%

3.2%~5.5% 3.6%~5.7%

&1 ROX FE7KFEH BYMNAREYL R RABXTHR AR E

Table 1 The mean recovery and relative standard deviations

4.6% 2.0%~2.6%

of ROX in Oryza sativa

(mg-L’lg (mg~L"/) % /%
1.00 0.80+0.02 80.0+1.8 2.2
5.00 4.26+0.26 85.245.2 5.9

10.00 8.72+0.35 87.2+3.5 4.0
1.00 0.7420.04 74.0+3.4 4.6
5.00 3.96+0.09 79.2+1.9 24

10.00 8.06+0.31 80.6+3.1 3.8
1.00 0.80+0.02 80.0+1.6 2.0
5.00 4.09+0.11 81.8+2.1 2.6

10.00 8.37+0.19 83.7+1.9 2.3
1.00 0.8120.03 81.0+3.1 3.4
5.00 4.08+0.15 81.6+2.9 3.2

10.00 9.00+0.55 90.0+5.5 5.5
1.00 0.85+0.05 85.0+4.9 5.7
5.00 4.16£0.18 83.243.6 3.6

10.00 9.27+0.42 92.7+4.2 4.5
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