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K1 BERNERERIIKE
gt % S1/(pg/L) S2/(pg/L) S3/(pg/L) S4/(pg/L) S5/ (pg/L)
Pb 2. 00 5. 00 10. 00 20. 00 50. 00
Cd 0. 50 1. 00 2. 00 4. 00 6. 00
As 2.00 5. 00 10. 00 20. 00 50. 00
Hg 1.00 2. 00 4.00 8. 00 10. 00
7.2.3 HITHRBIRBEWILE 2,
R2 BREHRABR
TR U
Pb TRV W (4. 8)
Cd R W (4. 10)
As EBREW (4. 1D
Hg TS BR W (4. 9)
7.2.4 FBIUHRIE AW ILE 3.
x3 BRLEZERFABR
TR T J AV T
Pb AL S (10 /L) IR G W (4. 16)
Cd S AR (30 g/ IR A AW (4. 17)
As I EALHR (10 g/ DR AR (4. 18)
Hg AL E (10 g/ L)WR AW (4. 18)
7.2.5 JEFIIOCIEI TSRS WM R A R A2,
7.2.6 IruEmHRE VSR H O pg/L~50 pg/L A 0 pg/L~6 pg/L. M 0 pg/L~50 pg/L.K

0 p.g/L’\“lo ‘ug/Lo

7.2.7  TARMIZR ARPERIR AR r RTAET 0.999.
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9.1
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R4 BRERMKERDKZE

% W IR/ g/ k) e / %
25.00 89.6~110.0
50. 00 82.2~109.8
7
100. 00 90.2~102.5
200. 00 95.3~102.0
2.00 75.0~80.0
10. 00 80.0~95.6
%
20. 00 85.2~105.0
40. 00 93.4~107.5
10. 00 86.0~110.0
50. 00 88.0~106. 2
il
100. 00 96.3~108. 6
200. 00 98.0~105.3
1.00 70.0~89.0
5.00 77.6~96.0
K
10. 00 90. 8~106. 8
20. 00 96.3~110.0
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RAD WMBEHBEETESHE
A /W N N N
5 Tt i i 1] / J 1/ il U 1/ PRAF I [B] /
- * B K % min MPa C min
1 300 100 6 5.52 120 5
2 300 100 8 5.52 175 10
RA2 FEFRERENIEEH
N Pb:240 Cd:240
R PMT/V T g /°C 200
AS:27O Hg:24o
i Pb:40 Cd: 40 T ‘
X7 HL I/ mA } #HA MR/ (mL/min) 600
As:60 Hg:15
\ . Pb:20 Cd:20 . )
BB AT HLBE / mA St < B/ (mL/min) 800
As:20 Hg:0
S 5 BE / mm 8 U= WiR7S Std. Curve
RO R Peak. Area BERI E] /s 8
SiE R A /s 1.5 LR/ 3

(@2



SN/T 2006—2007

Foreword

Annex A of the standard is an informative annex.

The standard was proposed and under the jurisdiction of the National Regulation Commission for Cer-
tification and Accreditation.

The standard was drafted by Shaanxi Entry-Exit Inspection and Quarantine Bureau.

This standard was mainly drafted by Yue Aishan, Zhang Xinzhi,Zhao Shouchuang, and Wang Chang-
zhao.

The standard is a professional standard for entry-exit inspection and quarantine promulgated for the
first time.

Note: This English version,a translation from the Chinese text,is only for reference.
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Determination of lead, cadmium, arsenic,
mercury in fruit juice for import
and export—Atomic fluorescence spectrometric method

1 Scope

The Standard specifies methods for the determination of lead, cadmium, arsenic, and mercury in
fruit juice with the atomic fluorescence spectrometric method.

The Standard is applicable to the determination of lead, cadmium, arsenic, and mercury in fruit

juice.
2 Document Quoted for Standard

The following normative documents contain provisions which, through reference in this text, con-
stitute provisions of this Professional Standard. For dated references. subsequent amendments to,
or revisions of, any of these publications do not apply. However, parties to agreements based in
this Professional Standard are encouraged to investigate the possibility of applying the most recent
editions of the normative documents indicated below. For undated references, the latest edition of

the normative document referred to applies.

GB/T 66821992 Water for analytical laboratory use—Specification and test methods ( neq
ISO 3696)

3 Method abstract

After the sample is cleared up with nitric acid in microwave devices, lead, cadmium, arsenic, and
mercury contained in it. After reaction with potassium borohydride, lead and arsenic introduce vola-
tile hydride, mercury introduces Hg vapour, and cadmium introduces volatile matter of cadmium.
These products are carried into quartz atomizer through argon gas respectively. Under the irradiation
of specially configured hollow cathode lamp, it emits fluorescence with characteristic wavelength.
The fluorescence intensity is directly proportional to the content of elements determined, and quan-

tified after the comparison with standard series.
4 Reagent and Solution

Unless indicated, all reagents used in the Standard are of analytical grade, and water used in experi-
ments is deionized water (Conforms to Grade 2 in the Article 4.2 of GB/T 6682—1992).
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4.1 Nitric acid(GR).

4.2 Hydrochloric acid(GR).

4.3 Ascorbic acid.

4.4 Potassium hydroxide.

4.5 Potassium ferricyanide.

4.6 Thiourea.

4.7 Potassium borohydride.

4.8 Nitric acid solution(1+99) V/V.

4.9 Nitric acid solution (2+98)V/V.

4.10 Hydrochloric acid solution (2+98)V/ V.

4.11  Hydrochloric acid solution (5+95)V/ V.

4.12 Ascorbic acid solution (50 g/L) : Dissolve 5. 0 g of ascorbic acid (4. 3) in 100 mL water and it
should be prepared daily.

4.13 Potassium hydroxide (10 g/L) . Dissolve 10. 0 g of potassium hydroxide (4.4) in 1 000 mL

water.

4.14 Potassium hydroxide (5 g/L): Dissolve 5.0 g of potassium hydroxide (4.4) in 1 000 mL wa-
ter.

4.15 Thiourea solution (50 g/L) . Dissolve 5.0 g of thiourea (4.6) in 100 mL water and it should
be prepared daily.

4.16 Mixed solution of potassium borohydride(10 g/L) : Dissolve 10. 0 g of potassium borohydride
(4.7>and 10. 0 g of potassium ferricyanide(4.5) in potassium hydroxide(4. 13), dilute to 1 000 mL
and it should be prepared daily.

4.17 Mixed solution of potassium borohydride(30 g/L) : Dissolve 30. 0 g of potassium borohydride
(4.7)in potassium hydroxide (4. 14), dilute to 1 000 mL and it should be prepared daily.

4.18 Mixed solution of potassium borohydride(10 g/L) : Dissolve 10. 0 g of potassium borohydride
(4.7)in potassium hydroxide (4.14) . dilute to 1 000 mL and it should be prepared daily.
8
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4.19 Reducing agent solution: Dissolve 5.0 g of thiourea (4.6) and 5. 0 g of ascorbic acid (4. 3)in
water, and dilute to 100 mL with water and it should be prepared daily.

4.20 Lead standard stock solution (1 mg/mL) . GBW 08619.
4.21 Cadmium standard stock solution(1 mg/mL) :GBW 08612.
4.22 Arsenic standard stock solution (1 mg/mL) :GBW 08611.
4.23 Mercury standard stock solution (1 mg/mL) . GBW 08617.
4.24 Cobalt standard stock solution (1 mg/mL) :GBW 08613.

4.25 Lead standard working solution (50 ;.g /L) : Using nitric acid solution (4. 8) to gradually dilute
lead standard stock solution (4. 20).

4.26 Cadmium standard working solution (6 xg/L): Gradually diluting cadmium standard stock so-
lution (4.21), add 10 mL of thiourea solution (4. 15), 1 mL of cobalt solution (4.29), and hydro-
chloric acid (4. 10) is added to 50 mL.

4.27 Arsenic standard working solution (50 g/L): Gradually diluting arsenic standard stock solu-
tion (4. 22). 10 mL of reducing agent solution (4. 19) is added, and Hydrochloric acid (4. 11)is added

to 50 mL.

4.28 Mercury standard working solution (10 .g/L) : Using nitric acid (4.9) to gradually dilute mer-
cury standard stock solution (4. 23).

4.29 Cobalt solution(50 .g/mL) : Using nitric acid (4. 8) gradually diluting cobalt standard stock so-
lution(4. 24) to the thickness of 50 ;.g/mL.

5 Apparatus

5.1 Atomic Fluorescence Spectrophotometer equipped with lead, cadmium, arsenic, and mercury
hollow cathode lamps.

5.2 Microwave digestion devices.
6 Sample preparetion and storage
Rock the fruit juice and mix evenlly, then divide it into two parts and the test sample should be

sealed, labelled and stored in 0°C ~5C. Protect samples from contamination and prevent the change
of the content of elements determined in the process of preparation.
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7 Analyzing Procedure

7.1 Sample Digestion & Preparation for Solution Determined

Weigh 0.5 g of sample(with an accuracy of 0. 001 g) and add 5 mL of water and 5 mL of nitric acid
(4. 1) into digestion jar; set the temperature and pressure according to instrument operation rules
until digestion solution becomes colorless or light yellow (working conditions of microwave digestion
devices: See appendix A table A. 1). Blank test shall be carried out in parallel with the analysis of the
test samples under the same contions.

7.1.1 Determinating the sample of lead: completing the digestion. removing nitric acid ,using ni-
tric acid solution (4. 8) to transfer and place into a 25 mL volumetric flask. Mixing evenly and awai-
ting determination.

7.1.2 Determinating the sample of cadmium: completing digestion, removing nitric acid and trans-
fering to a 25 mL volumetric flask, adding 5 mL of thiourea (4. 15), 0. 5 mL of cobalt solution
(4.29), and hydrochloric acid (4. 10) to the scale. Mixing evenly and awaiting determination.

7.1.3 Determinating the sample of arsenic: completing digestion, removing nitric acid transfer to a
25 mL volumetric flask, adding 2. 5 mL of reducing agent (4. 19), and hydrochloric acid (4. 11)to the
scale. Mixing evenly and putting aside 30 min for determination.

7.1.4 Determinating the sample of mercury: completing digestion, transfer to a 25 mL volumetric
flask, add nitric acid (4.9) to the scale. Mixing evenly and awaiting determination.

7.2 Determination

7.2.1 Instruments are adjusted to the optimum condition in accordance with the categories and ele-
ments awaiting determination, concentration of each point, sample weight (g), vessel volume
(mL), dilution rate, and result concentration unit are designed. After instruments become stable,
determination will be carried out in the order of standard blank solution, standard series, sample
blank solution, and sample solution.

7.2.2 Standard Series of each element see table 1.

Table 1—Standard Series of each element

Elements S1/(ng/L) S2/(p g/ S3/(png/L) S4/(png/L) S5/(png/L)
Pb 2.00 5.00 10. 00 20. 00 50. 00
Cd 0.50 1.00 2.00 4.00 6.00
As 2.00 5.00 10. 00 20. 00 50. 00
Hg 1.00 2.00 4.00 8.00 10. 00

10
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7.2.3 Current-carrying solution of each element see table 2.

Table 2—Current-carrying solution of each element

Elements Current-carrying solution
Pb HNO; (4. 8)
Cd HCI(4.10)
As HCI(4.11)
Hg HNG; (4.9)

7.2.4 Reducer solution of each element see table 3.

Table 3—Reducer solution of each element

Elements Reducer solution

Ph Mixed solution of potassium
borohydride(10 g/L) (4. 16)
cd Mixed solution of potassium
borohydride(30 g/L) (4.17)
A Mixed solution of potassium

s
borohydride(10 g/L) (4.18)
H Mixed solution of potassium
9 borohydride(10 g/L) (4.18)

7.2.5 Working condition of atomic fluorescence spectroscopy see appendix A Table A. 2.

7.2.6 Linear scope of standard curve: Lead 0 .g/L~50 pg/L.cadmium 0 ng/L~6 ng/L, arsenic
0 2 g/L~50 1 g/L,and mercury 0 ng/L~10 pg/L.

7.2.7 Working curve: The coefficient of working curve r==0. 999.

8 Result calculation

Content of elements in the sample are determined by formula(1) .

m

X= 1)

where
X—~Content of elements in the sample, ;.g/kg;

¢,—Concentration of elements in the sample, ng/L;
11
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¢,—Concentration of elements in the blank solution of sample, ng/L;

V—Volume of sample, mL;

m—Sample weight, g;

9 dedection limits and recovery

9.1 Dedection limits: Lead 25 ;.g/kg, cadmium 2 p.g/kg, arsenic 10 g/kg, and mercury 1 ng/kg.

9.2 Recovery: experiment data of supplementation concentration and recovery of lead,cadmium,

arsenic, and mercury in fruit juice see table 4.

Table 4—Supplementation concentration and recovery rate of each element

Element supplementation/ (;. g/kg) recovery rate/ %
25.00 89.6~110.0
50. 00 82.2~109.8
Pb
100. 00 90.2~102.5
200. 00 95.3~102.0
2.00 75.0~80.0
10.00 80.0~95.6
Cd
20.00 85.2~105.0
40. 00 93.4~107.5
10. 00 86.0~110.0
50. 00 88.0~106. 2
As
100. 00 96.3~108. 6
200. 00 98.0~105.3
1.00 70.0~89.0
5.00 77.6~96.0
Hg
10.00 90.8~106. 8
20.00 96.3~110.0

12
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Annex A

(Informative)

Working Condition of Atomic Fluorescence Spectroscopy and Microwave Digestion Device

Table A. 1—Working Condition of Microwave Digestion Device (American CEM MARS5 Series)

Power/W . Controlled o
Heating Pressure/ Maintained
Procedure ] i Temperature/ ] ]
Maximum % Time/min MPa - Time/min
1 300 100 6 5.52 120 5
2 300 100 8 5.52 175 10

Table A. 2—Working Condition of Atomic Fluorescence Spectroscopy(Beijing Jitian AFS-930 Series)

Negative High Pb.240 Cd: 240 Heating 200
Pressure PMT/V As.270 Hg:240 Temperature/ C
Pb.40 Cd:40
Lamp Current/mA Flow of Carrier Gas(mL/min) 600
AS:GO Hg . 15
Pb.20 Cd. 20
Auxiliary Lamp Current/mA Flow of Shield Gas/(mL/min) 800
As:20 Hg.0
Observed Altitude/mm 8 Observation Method Std. Curve
Reading Way Peak. Area Reading Time/s 8
Delay Time/s 1.5 Repeated Times 3

13
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