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4.1 fiHBR .
4.2 30% it ELE
4.3 THBWH 2 MR A DM 1 i AR 4.2 B ERE,
4.4 FEFRVEW (1% RFHAE0 B 10 mL iR (4.1, FH/K#BEZE 1 000 mL,
4.5 16 FhICEFRME W Se bRMEV W MR B 1 000 mg/L(4.5.1),Y.La,Ce,Pr.Nd,Sm,Eu,Gd, Th,
Dy.Ho,Er,Tm . Yb,Lu( LA ##R H A 15 F# £ 0 ) IR SRR BE R 100 mg/1.(4.5.2) . A[#GB/T 602
Ty vk L . 5 E B A IR Y R .
4.6 PWHRICE M () ARAEE WA 1 000 mg/L, ¥ GB/T 602 J ik Ee il , 5k & B 4 ff FH A iE br e
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4.7 16 FhICERPRAERE &V W WERA S 2.0 mL Sc FRUHERF I (4.5.1), J 10 mL BB FRE (4.5.2) F 100 mL
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B MBI (4.0 E R RS . WIEWE Sc 20 mg/L, & At 15 F#f . 50%K 10 mg/L.
4. 8 AR ITEZE In AR HERE % 7 W - HEF RS B 1.0 mL AR TG EFREW K (4.6) . F 100 mL g &+, A
R (4. O ER RS . WEWE In 10 mg/L.
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11 KR
Jr—dl%]'o

i PR H B Gt BR K B
- i |
iR mg/kg mg/kg " mg/kg
Se 0.02 | 0.01 Ce 0.01
Pr 0.01 3 0.01 Eu 0.01
Gd 0.01 ’ 0.01 Ho 0.01
Er 0.01 : 0.01 Lu 0.01
|-t S ICP-AES)
12 JRI8

JEVRE R - WU KA A 1 A8 00 P 1 2 3o TRl B 0 A 5 e B S8 8 AR AR B R . SR T O 5 5
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13.2 16 FhCZhrE TAEAE W : 2 3B 0 mL.0.5 mL.1.0 mL.2.0 mL.5.00 mL.10.0 mL 4% % [a]
VW49, F 25 mL WARBET, AMBREBER 4O ERRS . AR THE R & Sc WS 3H
0 pg/L.20 pg/L.40 png/L.80 pg/L.200 ng/L.400 pg/L. & HA 15 Fr#s £ o0 Wk E 5 5 80 pg/L.
10 pg/L.20 pg/L.40 pg/L.100 pg/L.200 pg/L. iZFRAE T/ 0¥ s BLAD .
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B mg/kg e mg/kg * mg/kg e mg/kg
Se 0.20 Y 0.10 La 0.10 Ce 0.10
Pr 0.10 Nd 0.10 Sm 0.10 Eu 0.10
Gd 0.10 Tb 0.10 Dy 0.10 Ho 0.10
Er 0.10 Tm 0,10 Yb 0.10 Lu 0.10
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TAE&M 28

%/ kW 1.00

B F AW A/ (L/min) 15.0

4 By S &/ (L/min) 1.5

ZE AL &/ (L/min) 1.00
JLER 4 /nm JTE B K /nm IV ¥ K /nm
Sc 361.383 Y Ce 413.765
Pr 422.293 Nd Eu 412.972
Gd 342.246 Tb Ho 345.600
Er 369.265 Tm Lu 261.541
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Foreword

This standard was drafted according to GB/T 1.1—2009.

Please note that some of the elements of this document may be involved in patent,issued the docu-
ment does not assume the responsibility identification of these patents.

This standard was proposed by and was under the charge of National Regulatory Commission for Cer-
tification and Accreditation of the People’s Republic of China.

The standard was drafted by Chongging Entry-Exit Inspection and Quarantine Bureau of the People’s
Republic of China.

This standard was mainly drafted by Wang Jing, Zhu Meiwen, Wang Junsu, Peng Guangyu,
Zheng Guocan, Chen Jiang.

Note: This English version,a translation from the Chinese text,is solely for guidance.
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Determination of rare earth elements in botanic
Chinese medicinal material for export

1 Scope

The standard specifies the meth tion of rare earth elements in

botanic Chinese medicinal mat
This standard is applicable to the determinatio ements in botanic Chinese medici-

nal material such as ginseng, basil leav wolfberry., ephedra, treats.

2 Normative references

The following referenced docu plication of this document. For

dated references, only the edition cited applies.For references, the latest edition of the ref-

erenccd document(including any am
GB/T 602 Chemical reagent— r impurity

GB/T 6682 Water for analyti est method

The first asma mass

3 Principle

Using nitric acid and hydrogen peroxide as digestion solution, samples are digested by sealed micro-
wave.16 kinds of rare earth elements in the sample solution are detected by the inductively coupled
plasma mass spectrometry (ICP-MS) . calculate the total.

4 Reagents and materials

Unless otherwise specified. all the reagent used should be high pure. And the water shall comply
with the requirement of GB/T 6682 (first class water).

14
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4.1 Nitric acid.
4.2 30% Hydrogen peroxide.

4.3 Digestion solution: mixed 2 parts of nitric acid(4.1) and 1 part of hydrogen peroxide(4.2),
cooling.

4.4 Nitric acid(1% .,V /V) . dilute 10 mL nitric acid(4.1) to 1 000 mL with water.
4.5 16 kinds of standard solution: Sc concentration of standar

Ce,Pr,Nd, Sm, Eu,Gd, Tb, Dy, H
rare-earth) mixed standard soluti

tion 1 000 mg/L(4.5.1), Y.LlLa,
ed to as the other 15 kinds of
. Prepared by the GB/T 602, or

direct use the certified reference
4.6 Internal standards solution (In):1 000 the GB/T 602, or direct use the certif
ied reference materials.

4.7 Mixed standard stock soluti
10.0 mL the other 15 kinds of rar
metric flask, dillute to mark with
15 kinds of rare-earth 10 mg/L.

standard solution (4.5.1) and
n transfer it into 100 mL volu-
tration is Sc 20 mg/L and other

4.8 Internal standards stock soluti internal standard solution (4.6),

transfer it into 100 mL volumetri id(4.4). The solution concentra-

tion is 10 mg/L.

4.9 Mixed standard intermedi
5 mL transfer in into 100 mL v
centration is Sc 1 000 ug/L, ot

standard stock solution(4.7)
ric acid (4.4).The solution con-

4.10 Mixed standard working s ed standard intermediate solution

(4.9) respectively 0 mL,0.5 mL,1.0 m52% into 100 mL volumetric flask, dillute
to mark with nitric acid (4.4) to get the mixed standard working solution with the Sc concentration
is 0 ug/L,5 mg/L,10 pg/L,20 pg/L,50 pg/L, 100 pg/L,other 15 kinds of rare-earth concentration is

0 ug/L,2.5 ug/L,5 ug/L,10 ug/L.25 pg/L.50 pg/L.

4.11 Internal standards working solution:Gradually diluted Internal standards stock solution(4.8) to
the concentration of 200 pg/L with nitric acid(4.4).

4,12 Tune solution:10 ug/L Mg, Cu,Rh,Cd,In,Ba,Ce,Pb.U mixed solution.

4.13 Liquid argon or high purity argon: purity==99.99%.
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5 Apparatus and equipment

5.1 Inductively coupled plasma mass spectrometry (ICP-MS).
5.2 Balance: with 0.000 1 g sensivity.

5.3 Sealed microwave digest device.

5.4 Grinding machine.

Note: All vessels could be soaked in 50% nitric acid solution for more than 12 h.

6 Sample preparation and preservation

6.1 Take a representative sample of about 200 g,and make it into powder with the grinding machine
(more than 95% powder can pass R40/3 series standard test sieve with the pore size of 0.71 mm),
then loaded the power into a clean container,stored in a dryer.

6.2 The test sample shall avoid contaminations and changes of residue content during the preparing
process.

7 Test sample digestion

Weigh 0.2 g sample into microwave digest vessel, add 6 mL digestion solution (4.3), seal the vessel
and put it into sealed microwave digest device(5.3),set the suitable digestion program and slart di-
gestion(the working conditions are listed in appendix A).After digestion finish, cool it, open the
vessel, transfer the digestion solution into 25 mL comparison tube, flush the vessel more than
3 times and then add water to 25 mL and mix them well. A blank test is done in parallel with the sam-
ple digestion. The sample solution can be diluted appropriately according to the practical content of
analytical element and the diluted factors can be calculated.

8 Determination

8.1 The test conditions of instrument

According to the equipment operating procedures, adjust the working conditions of the instrument
(the working conditions are listed in appendix B).

8.2 Analysis

Use internal standards quantitative analysis method. According to the 8.1 the test conditions of in-
16
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strument, establish the calibration by mixed standard working solution, then detect the sample solu-

tion in the same conditions.

9 Expression of results

The content of rare-earth elements is calculated according to the formula (1), the results express as

the number with 2 significant digits.

16
X = Z[(C” - Cz,‘)V/m]
i=1
Where:

X —the content of rare-earth elements in test sample,.mg/kg;

ci;—the concentration of the analytical element in testing solution.mg/L;
c,;—the concentration of the analytical element in blank solution,mg/L;
V —the volume of the testing solution,mL;

m —the the mass of the test sample.g.
10 RSD

RSD in appendix D.

11 The limit of detection

seeing table 1.

Table 1—The limit of detection(ICP-MS)

)

The limit of The limit of The limit of The limit of
element detection element detection element detection element detection
mg/ kg mg/ kg mg/ kg mg/ kg
Sc 0.02 Y 0.01 La 0.01 Ce 0.01
Pr 0.01 Nd 0.01 Sm 0.01 Eu 0.01
Gd 0.01 Tb 0.01 Dy 0.01 Ho 0.01
Er 0.01 Tm 0.01 Yb 0.01 Lu 0.01

17
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The second method Inductively coupled plasma atomic emission

spectrometer method(ICP-AES)

12 Principle

Using nitric acid and hydrogen peroxide as digestion solution, samples are digested by sealed micro-
wave. 16 kinds of rare earth elements in the sample solution are detected by the inductively coupled

plasma atomic emission spectrom e total.

13 Reagents and materials

13.1 In accordance with the content of 4
13.2 Mixed standard working s standard intermediate solution
(4.9) respectively 0 mL,0.5 mL,1 25 mL volumetric flask, dillute
to mark with nitric acid(4.4)to ge ion with the Sc concentration is
0 ug/L,20 pug/L.40 pg/L.80 ug/L,

0 ug/L,10 ug/L,20 ug/L.40 ug/L,100 ug/L,200 ug/

of rare-earth concentration is

13.3 In accordance with the con

14 Apparatus and equip

14.1 Inductively coupled plasm od (ICP-AES).

14.2 In accordance with the conte

15 Sample preparation and preservation

In accordance with the content of the sixth chapter.

16 Determination

In accordance with the content of the seventh chapter.

18
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17 Determination

17.1 The test conditions of instrument

According to the equipment operating procedures, adjust the working conditions of the instrument
(the working conditions are listed in appendix C).

17.2 Analysis

Use internal standards quantitative 17.1 the test conditions of in-

strument, establish the calibration , then detect the sample solu-

tion in the same conditions.

18 Expression of results

The content of rare-earth elements ula (1), the results express as

the number with 2 significant digit

19 RSD

In accordance with the content of

20 The limit of detection

Seeing table 2.

Table 2—The |imit of detection(ICP-AES)

The limit of The limit of The limit of The limit of
element detection element detection element detection element detection
mg/ kg mg/ kg mg/ kg mg/ kg
Sc 0.20 Y 0.10 La 0.10 Ce 0.10
Pr 0.10 Nd 0.10 Sm 0.10 Eu 0.10
Gd 0.10 Tb 0.10 Dy 0.10 Ho 0.10
Er 0.10 Tm 0.10 Yb 0.10 Lu 0.10

19
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Annex A
(Informative)
The conditions of microwave digestion

Tab.A.1—Optimal digestion conditions of microwave digestion instrument”

Heating-up time Temperature Retention time
Procedure 5 )
min (& min
120 10
2 5 160 10
190 20

1) Non-commercial statement:the parameters in Tab.A.1 are accomplished by CEM MARS X-press, the equipment
and its type involved in the standard method is only for reference and not related to any commercial aim,and

the analysts are encouraged to use equipments of different corporation or different type.

20
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Annex B
(Informative)
The condition of ICP-MS

Tab.B.1—Working conditions and parameters of ICP-MS?

Description Current Value
Nebulizer Gas Flow(NEB) /(L/min) 0.85
Auxiliary Gas Flow/(L/min) 1.2
Plasma Gas Flow/(L/min) 15
Lens Voltage/V 6
ICP RF Power/W 1 200
Analog Stage Voltage/V —1 850
Pulse Stage Voltage/V 950
Tab.B.2—The mass of elements
Elements Mass Elements Mass Elements Mass Elements Mass
Sc 45 Y 89 La 139 Ce 140
Pr 141 Nd 146 Sm 152 Eu 153
Gd 156 Tb 159 Dy 163 Ho 165
Er 166 Tm 169 Yb 172 Lu 175

Tab.B.3—The mass of internal standard element

Internal standard element

Mass

In

115

2) Non-commercial statement: the parameters in Tab.B.1 are accomplished by PE DRC-e inductively coupled
plasma mass spectrometry ., the equipment and its type involved in the standard method is only for reference
and not related to any commercial aim,and the analysts are encouraged to use equipments of different corpo-
ration of different type.

21
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Annex C
(Informative)
The condition of ICP-AES

Tab.C.1—Working conditions and parameters of ICP-AES¥

Procedure Recommended values

ICP RF Power/kW 1.00

Plasma Gas Flow/ ( 15.0

Auxiliary Gas Flow/ ( 1.5

Nebulizer Gas Flow/ { 1.00

elements
Wavelength Wavelength Wavelength
Element Element Element
nm nm nm

Sc 361.383 398.852 Ce 413.765
Pr 422.293 359.259 Eu 412.972
Gd 342.246 353.171 Ho 345.600
Er 369.265 328.937 Lu 261.541

3)  Non-commercial statement: the parameters in Tab.C.1 are accomplished by AGILENT 720-ES inductively
coupled plasma atomic emission spectrometer method (ICP-AES) .the equipment and its type involved in the
standard method is only for reference and not related to any commercial aim,and the analysts are encouraged
to use equipments of different corporation or different type.
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