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1 EHE

AVRMERLE T Y 256 hoR & B B AR TR T RBOL IR I 2 T i
AVRMEBE T AS CHE KHF LR S L M. g R ER M. AESEY %
T g pF R S R AT E

2 MEHsIAXH

T F ST X T A SO R R R AR AT AR . PR AR5 R SO A0 BB RRAE T A
. FLEATE B 051 HSCH S A CBLTE BT A 118 s 3& F T4 S0«

GB/T 602 fb2F3R50 2% 5000 58 FH A of 78 VPR o &%

GB/T 5330 T £ )&% g4 J7 fLi M

GB/T 6682 43 5L 56 % /K LA FIil 36 T

3 AERE

BE B T RE B8 S AT RAL R, 2 T4 S5 A, 4 8 U5 I SR B0 SRR SR 7 R R 7 28 RE ST
AT A R FF RN L B IR AT S FE B K 253.65 nm AbEATINE R BRARME RN E B .

4 K7 Fa AR

B 55 HLAE A, BT R 3 R i g i, 7k A GB/T 6682 RLE I — 4K .
4.1 TEMR R4,
4.2 10%FSPRIE M : BHL 100 mL R4MR (4.1), FI/K# B 1 000 mL,
4.3 HERH.
4.4 FEHEBMEBEWA g/L) FRELO0.1 g BB (4.3)% T 100 mL K.
4.5 FRIFMEMEEW (1 000 mg/L) 3% GB/T 602 J7 kB il , B0 B A UEAR HEY) R .
4.6 RARMESEAK (20 mg/L) HEF I 2 mL SRARMEF K (4.5) F 100 mL AR MA 1 mL
FRBRAER (4.4, AERBER A2 ER R, TEIRT M.
4.7 FRERUEF EEW (2.0 mg/L)  HEF B EL 10 mL SRARME A1 (4.6) F 100 mL W& B H A
1 mL EHEBREBE®K 4.4, FHKEREBY. BBEBREK 2.0 pg/mLOF R AR D .
4.8 SREFFETAEVER 4 3% B 0 mL.0.10 mL.0.25 mL.0.50 mL.1.50 mL,2.50 ml.5.00 mL,10.00 mL,
15.00 mLRFRAEF [E W (4.7) F1 2.5 mL.5.0 mL,15.0 mL,25.0 mL R 45 # H# [6] 7 K (4.6) T P4
100 mL MIZ B, F/KRBREZIE RS . M FRE TR 8O L R W& BE 43 38 0 pg/L.2 pg/L,
5 ug/L.10 pg/L.30 pg/L.50 pg/L.100 pg/L,200 pg/L.300 pg/L (K& & &%) 500 pg/L.
1 000 pg/L.3 000 pg/L.5 000 pg/L(ESEERID.
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4.9 WA ESLHE=99.99%,

5 NFEMEE

5.1 P5RAL: T 2 A et

5.2 KSR M BN B XK .
5.3 ot KF .4 0.1 mg.

5.4 FWdr:®=MAE 10 pL~200 pL,

6 AEMHESRE
6.1 HUfURMRY 200 g, FI4r bR S 755 GB/T 5330

h R40/3 ZFFL4EH 0.25 mm PR : TR
6.2 AR AE L AR P N B IR R A 2 B TS Y Bk

7 MELSR

7.1 ME
FREL 0.1 g 2 0.000 1 g)
7.2 FREMEZ

SR B 100 pL A M T A ¥
0 ng.0.2 ng.0.5 ng.1 ng.3 ng.5
(HERRID, HBEEh KD
37 55 B Jo B (ng) Ay A e, T

7.3 FEEM

731 ESHEZERERE
HH 7K B R AR AT IE
7.3.2 UNAREE S HOR & RE T AR s W .

FAFHEATINE .

B A o X R R R 1 & 4 A
F1 50 ng.100 ng.300 ng,500 ng

3.65 nm 4bilE KR OEEE . PIAH

. MIARTNE A SRS AR

8 HZRiItEMRIR

LR DI R R & &

m X 1 000
X m, X 1 000 .

s

X — P RER, B NS T (pe/ke);

m —— NTAEHER b &G BR8N FE , AL 7 (ng) 5
mo ——FE i R, AN TR ().
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AFEERERN 10 pg/kg.
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SR oK BN &)
rg/kg %
10 72.5~91.3 9.5
A& 200 80.9~99.7 6.9
400 91.8~99.6
10 85.0~106
KHEHMH 200 83.3~107
400 85.0~93
10 96.0~94.9 5.0
1k 200 81.9~105.6 4
400 89.8~97. 3.0
10 91.5~1 6.3
AT 200 84.4~ 6.0
400 80.0~ 8.6
10 75.8~ 5.
JR 3 200 81.3~9
400 82.9~1043
10 81.5~106.1
#H 200 89.4~98.1 3.2
400 84.7~98.2 5.8

Ia] 14 3 41 [l RSD

00 %

10 75.0~103.1 10.5

200 81.0~105.5 8.9

400 81.9~102.6 9.2

86.0~102.8 6.3

84.3~100.4 6.6

92.3~100.3 3.1

10 72.5~92.4 9.8

200 82.5~106.0 9.1

00 82.5~106.5 9.0

74.4~91.9 8.1

i 86.3~102.5 6.6
84.5~100.2 5.9

80.5~98.8 7.2

EE 0 85.0~94.8 4.0
400 84.1~98.6 5.4

10 72.5~91.3 10.4

AR 200 81.2~104.9 7.5
400 81.4~101.8 9.6
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H T 03 2 SR Bk T BT AR R AS T RE 44 HE I SRAX A9 8 S 8. 1R E 1 S BN fRGIEFE fh R
R & B RE U 15 B AG S 2

T2 S BOE & FTATHY

a) TR :300 C;

b)  THERFE] .70 s;

c) ArfRiRE.800 C;

d)  SrfEEFE] 120 s;

e) MEALIREE:600 °C;

D ZEFETE] .60 s;

g)  &IRFTIRE 600 C;

h)  RFFAHTE] 12 s;

D g R A{E S B E 150 s;

D A HAES :89.6 kPa~117.2 kPa;

k) #ZHSHHJES 2.6 kPa~10.3 kPa,

D AERT R B L SR A 552 & 4 276 TELEDYNE Leeman Labs Hydra-C %4> [ 2 3R A% _E 52 B LK
G IR I R B SO R B S % RN R R B 5 SR AR M 2 R AN R R B A 8,
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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 Zheng Guocan, Li Xianliang,Zhu Meiwen,Wang Jing, Zhang Lei,
Liu Yi,Chen Jiang, Xiang Qinghua.

Note: This English version,a translation from the Chinese text,is solely for guidance.
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Determination of mercury in botanic Chinese
medicinal material for export—Direct injection-cold
atomic absorption spectroscopy method

1 Scope

The standard specifies the metho anic Chinese medicinal material

for export by direct injection-cold
This standard is applicable to the determination eng, licorice, folium isatidis, perilla
leaf , chrysanthemum, safflower, Chinese wolfb edra, patchouli, cortex phellodendri, cinna-

mon.

2 Normative reference

The following documents are necessary for this sta dated references, only dated editions

shall apply to this standard. For unda ion of the normative document(in-

cluding subsequent amendments)i

GB/T 602 Chenmical reagent—; impurity
GB/T 5330 Industrial woven
GB/T 6682 Water for analytical ifi est method

3 Principle

The sample was guided into the the mercury analyzer through the injector,drying and thermal decom-
position,mercury which decomposited was reduced to atomic mercury vapor, and was reacted in
gold amalgam,and,quantitatied at the wavelength of 2563.65 nm after resolution under high tempera-
ture,according to the standard curve.

4 Reagents and materials

Unless specified,all reagents shall be of analytical grade; “Water” is the first water prescribed by
GB/T 6682.
6
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4.1 Nitric acid: GR.

4.2 Nitric acid solution(10%) :dilute 100 mL nitric acid(4.1) to 1 000 mL with water.

4.3 Potassium dichromate.

4.4 Potassium dichromate solution (1 g/L) :Dilute 0.1 g Potassium dichromate (4.3) to 100 mL with
water.

4.5 Mercury standard solution (1 ethod, or use certificated ref-

erence material.
4.6 Mercury standard middle solution(20 mg/ asured 2 mL the standard solution
assium dichromate solution (4.4) and
dle standard solution of 20 mg/L.The middle

(4.5) in an 100 mL volumetric flask and
dissloved with nitric acid solution (4.
standard solution was stored at th

red 10 mL the middle standard
otassium dichromate solution (4.4) and

4.7 Mercury standard middle solu
solution (4.6) in an 100 mL volumetric flask and a
dissloved with water to form a middle s

L,0.10 mL,0.25 mL,0.50 mL,
le solution (4.7) and 2.5 mL,
erent volumetric flask and di-
L.5 ug/L,10 ug/L, 30 ug/L,
g/L,1 000 ug/L,3 000 ug/L,

4.8 Mercury standard working s
1.50 mL,2.50 mL,5.00 mL,10.00
5.0 mL,15.0 mL,25.0 mL mercu
luted to 100 mL with water, th
50 ug/L,100 pg/L,200 ug/L, 300
5 000 ug/L (high content range).

4.9 Carrier gas: Oxygen,purity —=>99.

5 Apparatus and equipment

5.1 Mercury analyzer. With 2 absorption cell.
5.2 Sample boats: materials for nickel or equivalent.
5.3 Electronic balance (0.1 mg).

5.4 Pipettes: the range of 10 uL~200 uL.
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6 Sample preparation and storage

6.1 Take a representative sample of about 200 g.crushed with grinding machine (which more than
95% powder can through the 0.25 mm standard test sieve of GB/T 5330 R40/3 series ), put into a
clean container,stored in a desiccator.

6.2 Certain measures shall be taken to prevent contamination of the samples or decomposition of
the residues during the sample preparation procedure.

7 Analytical procedure

7.1 Determination

Weigh 0.1 g (accurate to 0.000 1 g) sample in the sample boat,and determined refer to instrument
conditions in appendix A.

7.2 Standard curve

Respectively absorb 100 pL standard working solution (4.8) in sample boats, the contents of mercury
were 0 ng,0.2 ng,0.5 ng,1 ng,3 ng,5 ng,10 ng,20 ng,30 ng(low content range ) and 50 ng,100 ng,
300 ng,500 ng (high content range) , then determined refer to instrument conditions in appendix A
from low to high,drawing two standard working curve,Corresponding to the mercury mass (ng) as
abscissa,absorbance as ordinate.

7.3 Note

7.3.1 In general,the cuve don’t need to draw,if the important component in the instrument without
replacement, the mercury standard solution was used to calibrate before determination.

7.3.2 Sample weight can be reduced if mercury content beyond the work curve.

8 Calculation and expression of result

Calculating the content of mercury according to the formula (1)

m X 1 000
- @ O O 00 e0e 000000 000 000 000 s00 000 s 00 1
- moy X 1 000 Ak

where:

X ——the content of mercury in the test sample,ug/kg;
8



m ——the content of mercury checked from working curve,ng;

m,——sample weight,g.
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Two parallel determinations on the average as the final results of the sample.

9 Limit of quantification ( LOQ ) and recovery

9.1 LOQ

The Limit of quantification was 10 ug/kg.

9.2 Recovery

The recoveries ranges of mercury in every matrix were listed in table 1.

Table1—The spiked levels and recoveries ranges of mercury in every matrix

) Spiked levels [Recovery ranges RSD ) Spiked levels [Recovery rangeé RSD
Matrix Matrix
ug/kg % % ug/kg % %
10 72.5~91.3 9.5 10 75.0~103.1 10.5
ginseng 200 80.9~99.7 6.9 licorice 200 81.0~105.5 8.9
400 91.8~99.6 2.9 400 81.9~102.6 9.2
10 85.0~106.3 7.3 10 86.0~102.8 6.3
folium )
) ) 200 83.3~107.1 8.2 perilla leaf 200 84.3~100.4 6.6
isatidis
400 85.0~93.8 2.9 400 92.3~100.3 3.1
10 96.0~94.9 5.0 10 72.5~92.4 9.8
chrysanthe safflower
200 81.9~105.6 9.4 200 82.5~106.0 9.1
mum carthamus
400 89.8~97.6 3.0 400 82.5~106.5 9.0
10 91.5~109.8 6.3 10 74.4~91.9 8.1
Chinese
200 84.4~100.3 6.0 hawthorn 200 86.3~102.5 6.6
wolfberry
400 80.0~101.6 8.6 400 84.5~100.2 5.9
10 75.8~89.3 5.7 10 80.5~98.8 7.2
ephedra 200 81.3~99.4 6.8 patchouli 200 85.0~94.8 4.0
400 82.9~104.1 7.6 400 84.1~98.6 5.4
10 81.5~106.1 8.4 10 72.5~91.3 10.4
cortex
200 89.4~98.1 3.2 cinnamon 200 81.2~104.9 7.5
phellodendri
400 84.7~98.2 5.8 400 81.4~101.8 9.6
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Annex A
(Informative)
Reference conditions of instrument”

Because the test results depends on the used instrument, it is not possible to give general parameters
of mercury detector. Set parameters shall ensure that the mercury content in the samples can be ef-

fectively measured parameters are given.

The following is proved feasibl

a)

b)

c)

d)

e)

)

g)

h

P

)

Drying temperature: 300 C

Drying time: 70 s;

Decomposition temperature;

Decomposition time: 120

Catalytic temperature: 600 C ;

Wait time: 60 s;

Gold amalgam temperatu

Gold amalgam time: 12

Time of record the measu

Inlet pressure of carrier gas:

Outlet pressure of carrier gas:2.6 kPa~10.3 kPa.

1) Non-commerical statement: the reference mass parameters in Annex A are accomplished by TELEDYNE
Leeman Labs Hydra-C, 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.

10



	10289.jpg
	10291.jpg
	10293.jpg
	10294.jpg
	10295.jpg
	10296.jpg
	10297.jpg
	10298.jpg
	10299.jpg
	10300.jpg
	10301.jpg
	10302.jpg



