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Determination of cadmium, lead, arsenic and tin in Soft Drinks by Electrothermal
Atomic Absorption Spectrometry using the microwave digestion

Chizuko MATSUO, Kumiko MIURA, Taku WAKUI
Takasi SUZUKI, Sayoko OHUCHI
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Fig 1. Analytical

absorption spectrometry

Soft drinks (2g)
HNO, 5ml
H,0,1ml

procedure for Cd,Pb,As and Sn by electrothermal

First stage of the microwave program

| HNo, 2ml

Second stage of the microwave program

Make up to 50ml with water
2ml dilute with water to 10ml

Test solution

Injection volume Cd
Pb, Sn, As
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101 Pd soln.
201 Pd soln.

(10 g/ml) 51
(10ug/ml) 5pul
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Table 3. Temperature program of electorothermal atomic

absorption spectrometry

<Cd> Wavelength 228.8nm, Slit width 1.0nm

LD EEMNTES TS HEREC 2 mIOMEEEMATable 2. g onp. Time Sensibility Gas rate
DR THESMETVWEIEALEDRH THRTE 2, Iad, ) 150° 20 sec Regular 100 L /min
M U7ZETHOS TCTR7ZMRARZIIAETHMIToNDHALL 2 250° 10 sec Regular 0. 101 /min
ETRERA 7 0ESGTEBLTLEWGRESAR T EB>TLED 3 400° 10 sec Regular 1.00L /min
FOT—EIIRRIDBREISAETE L. B, BHIZBLT 4 100° 10 sec Regular 1.00L /min
BRI BEREBNEEHT 5720 R E R 5 400° 3 sec Migh 0.00L /min
THIENMERTHD, 6 2200° 3 sec High 0.00L /min
Table 1. First stage of the microwave program' *’ 7 2400° 2 sec Regular 1.00L /min

Time Power Temp. Pressure
1 00:02:00 1,000 Watt 507 Obar <Pb> Wavelength 283.3nm, Slit width 1. Onm

2 00:03: 00 0 Watt 30° Obar Step  Temp. Time Sensibility Gas rate
3 00:20:00 1,000 Watt 2057 Obar I 150° 20 sec Regular 0.101. /min
4 00:01:00 0 Watt 175° Obar 2 250° 10 sec Regular 0. 101 /min
5 00:04:00 1,000 Watt 205” Obar 3 400° 10 sec Regular 1,001 /min
6 00 : 25 : 00 1,000 Watt 205° Obar 1 100° 10 scc Regular 1.00 L. /min
Total Time 00 : 60 : 00 (VENT 00 : 05 : 00) 5 100° 3 sec High 0.001./min

6 2000” 3 sec Iigh 0.001L./min
Table 2. Second stage of the microwave program 7 2000 3 see High 0.001. /min
Ste Time Power Temp. Pressure 8 2100 2 scc Regular 1.001. /min

1 00 : 20 : 00 1,000 Watt 220° Obar
2 00 : 10 : 00 1,000 Watt 220" Obar

Total Time 00 :35:00 (VENT 00 : 05 : 00)
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<As> Wavelength 193.7nm, Slit width 1.0mm

Step Temp. Time Sensibility Gas rate
1 150° 20 sec Regular 0.10L /min
2 250° 10 sec Regular 0.101. /min
3 600° 10 sec Regular 1.001./min
1 600° 10 sec Regular 1.00 L /min
5 600° 3 sec High 0.00L /min
6 2100° 3 sec High 0.001./min
7 2300° 2 sec Regular 1.00L. /min

<Sn> Wavelength 286.3nm, Slit width 1.0Omm

Step  Temp. Time Sensibility Gas rate
1 150° 20 sec Regular 0.10L /min
2 250° 10 sec Regular 0.10L /min
3 400° 10 sec Regular 1.00L /min
4 400° 10 sec Regular 1.00L /min
5 400° 3 sec High 0.00L /min
6 2000° 3 sec High 0.00L /min
7 2200° 2 sec Regular 1.00L /min
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7 /,0.4ppb, 0.8ppb, #Y3.2ppb, 6.4ppb, & #*I1.6ppb, 3.2ppb,
Z ZX40ppb, 80ppb& L 0 ZFEL 3 A TORBHEEMER L. T
OREGEICBVTIIVWTNHEREZ R L 2, HBEREIII0E
DOEETHRIDL r=09994, 87 =09979, b7y =09967,
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L0 ng/eg, #04ug/g, EF02ug/g, AX5 ug/gbLTH

NN EMbiho Tz,
Table 4. Recovery test of Cd,Pb, As, Sn
Cadmium Lead Arsenic Tin
ue/l (%) weg/t (%) weg/t (%) wg/l (%)
Orange juice 0.404 (100.9) 5.59 (87.3) 3.05 (95.4) 78.9 (98.7)
Grape juice 0.402 (100. 4) 6.16 (96.2) 3.26 (102.0) 85.5 (106.9)
Pineapple juice 0.406 (101.5) 5.87 (91.7) 3. 18 (99.4) 74.2 (92.7)
lon beverages 0.412 (102.9) 6.36 (99.3) 3.00 (93.7) 75.3 (94.1)
Carbonated beveragesl 0.416 (103.9) 6.74 (105.3) 2.83 (88.3) 77.3 (96.7)
Carbonated beverages?2 0.418 (104.5) 6.13 (95.8) 3.49 (109.2) 88.0 (110.0)
Carbonated beverages3 0.420 (105.0) 6.48 (101.2) 3.07 (95.8) 87.2 (109.0)
Coffee 1 0.419 (104.6) 6.21 (97.1) 2.83 (88.5) 84.2 (105.2)
Coffee 2 0.412 (103.1) 6.21 (97.1) 3.41 (106.4) 86.2 (107.8)
Oolong tea 0.416 (103.9) 6.62 (103.5) 3.49 (109.2) 77.2 (96.5)
(n=1)
Table 5. Recovery test
Aselora juice Ton beverages Coffee

1 Cd (add 0.2ug) 100. 1*1.4 93.4%1.8 94.2+2.2

2 Pb (add 1.6.9 100.7%£8.9 91.4*7.6 88.8+4.1

3 As (add 0.8ug 95.9+6.4 90.3%3.8 86.4+3.9

4 Sn (add 20ug) 114.2+5.7 100. 3+2. 0 86.3%+1.8

(Mean*SD) n =5
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Table 6. The kinds of containers of beverages

Paper Plastic Glass Can Others Total
Juice (100%) 22 1 I 3 27
Juice (5~50%) 8 3 3 5 19
Green tea * Oolong tea 9 2 1 12
Coffee * tea 4 4
Carbonated beverages 5 1 3 9
Mineral waters 4 3 7
Others soft drinks 5 4 2 1 12
Total 48 19 10 5 8 90
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