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Heavy Metal Contents in Beverages Consumed in Korea
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This study was conducted to examine the contents of heavy metals in beverages and to estimate their intakes.
The contents of lead (Pb), cadmium (Cd), arsenic (As), and tin (Sn) were determined in a total of 207 samples
of beverages using atomic absorption spectrophotometer(AAS) and inductively coupled plasma spectrometer
(ICP). Also a mercury analyzer was utilized for analysis of mercury. The values of heavy metals in beverages
were as follows [min-max (mean), mg/kgl; Hg 0.0001-0.0025 (0.0004), As ND-0.0245 (0.0003), Pb ND-0.089
(0.004), Cd ND-0.006 (0.001), Sn ND-45.36 (1.97). Our results were similar to those reported by other countries.
Our weekly intakes of heavy metals from beverages take 0.01%~0.06% of PTWI (Provisional Tolerable Weekly

Intake) established by FAO/WHO.
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Table 1. Operating condition of mercury analyzer

Classification Heating condition Standard solution Samples
Mode selector 1 2
Ist step 1 min 10 min
2nd step 4 min 6 min
Additive Unnecessary M+S+M+B+M or B+S+B+M'?

YM; Sodium carbonate anhydrous: Calcium hydroxide= 1:1(w/w).
2B; Aluminium oxide anhydrous, S; Sample,
Solid sample; M+S+M+B+M, Liquid sample; B+S+B+M.

Table 2. The operating condition of ICP and AAS

ICP AAS
Classification Condition Element Classification Condition
Cd: 214.438 Wavelength (nm) 2833
Wavelength
avelength (nm) Sn: 283.999 Low slit (nm) 0.7
Pb" Temperature (°C)

pyrolysis 900

atomization 1600

Sample gas flow (L/min) 0.5 Wavelength (nm) 193.7
Plasma gas flow (L/min) 11.0 As? Cell temperature (°C) 900
Auxilary gas flow (L/min) 0.9 Carrier gas flow (L/min) 50

“Chemical modifier: 0.05 mg NH,H,PO,+0.003 mg Mg(NO,),.
PReductant: 0.4% NaBH, in 0.05% NaOH,
Carrier solution: 10%(v/v) HCL

Woo Fine Chem. Co. Ltd., Korea) % Z2HDong Woo Fine 4.5
Chem. Co. Ltd., Korea)S AF&3ldv). &3l gagoio zp - 407
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gold amalgamation method)® & Table 19] 27 =4 Fig. 1. Hg, As, Pb and Cd in beverages consumed in Korea.
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Table 3. Range and mean values of Pb, Cd, Hg & As in various beverages consumed in Korea

(Unit: ug/kg")

Samples No. of samples Metals Mean value Minimum value Maximum value
Pb 4.11 ND 89.33
Fruit and Vegetable 7 Cd 178 ND 63.83
Juices Hg 0.40 0.10 1.40
As 0.59 ND? 24.51
Pb 1.27 ND 7.13
Cd 0.14 ND 248
Carbonated beverage 46 Hg 0.40 0.10 0.80
As 0.19 ND 1.78
Pb 19.30 424 49.65
. Cd 2.19 ND 6.93
Soymilk 14 Hg 0.46 0.30 0.60
As 0.01 ND 0.11
Pb 1.31 ND 2.60
Cd 0.1 ND 1.09
Fermented beverage 11 Hg 0 5; 0.20 250
As 0.09 ND 052
Pb 7.54 ND 29.52
Cd 3.83 ND 9.87
P b
owder beverage 7 Heg 0.76 0.59 097
As ND ND ND
Pb 272 ND - 27.05
Cd 0.24 ND 238
Other beverages 50 He 036 0.10 0.70
As 0.26 ND 1.80
Pb 4.14 ND 89.33
Cd 1.06 ND 63.83
Tot
otal 207 Hg 042 0.10 2.50
As 034 ND 24.51
DAll data were expressed per wet weight except powder beverage.
PND: Hg <0.1 pg/kg, Pb <1 pg/kg, Cd and As <0.1 pg/kg.
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Table 4. Range and mean values of Sn in canned beverages consumed in Korea (Unit: pg/kg)
Samples No. of samples Mean value Minimum value Maximum value
Fruit and Vegetable juices 30 3858.78 ND" 45356.33
Carbonated beverage 17 131.13 ND 1682.33
Soymilk 1 55.48 55.48 55.48
Other beverages 13 33.31 ND 162.53
Total 61 1973.23 ND 45356.33

PND: Sn <1 pg/kg.

Table 5. Average weekly intakes of heavy metals from beverages

Mean concentration Total weekly intak PTWI
Hlements (ghke) (kg b (ugke bw) o RTWE
Hg 0.42 0.002 5.0 0.04
Pb 4.14 0.017 25.0 0.01
Cd 1.06 0.004 7.0 0.06
B £ S 04ugke® UEhton ole tE Ut k=4 ok
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o] Fxo] AEHAY. ol F4 FFol A U2 L8 ZAE N SyuEelA fEHY Y 2ER T H 5 F
Ao Fg 7R FHow wFE qMo|gon FA e =% e A= ;maag Aol AT ek 98
o] ¥k Fgo AL FMoE =FH W Steten et Hle] $EFE B3 TuE A4S FAO/WHOOM
BE FAU Aom YER} %71011*1 T4 &EHE AAE APFAFE S oF 0.01~0.06% olskE w5

oz

A

o) ool sl AY B Ee AL AU F T4 2 3

S7} ZARER RE07F Folt A% Sel 2w Fol7)

ST B STk, 1. Lee, S.J. and Kim, M.J. Heavy metal exclusion and neutralize a

poison of green tea, oolong tea, black tea from Korea. Food Sci.
Ind. 28: 17-28 (1995)

eze= =35 30| =7} M|z
=ERE S8t S35 _‘iﬂ' ck 2. Somer, E. Toxic potential of trace metals in foods - A review. .

Seiuet =0l 28 AHE 98 FGkRAl AxR Food Sci. 39: 215-217 (1974)
TS maw (9] 1A 367 g2 B RZAMA dojR & 3. UNEP/FAO/WHO. The Contamination of Food. UNEP, Nairobi

_ _ 5 1992)

2 = =i T 1ok o = P EARE) XN (
B T EE dd 9ES BiE F20 AAYS Tble 6 4.U.S. FDA. Total Diet Study. Food & Drug Administration, USA
off A&t vkl %%H—E SEFETH 47 (1999)
E 5T FAO/WHOA AAR 2 F744d 2388 5. lleZF/(\i.FThg AAul:trz.tliarjx Marl;et(g;sé()et Survey. Australia New
2o " ealand Food Anthority, Australia
}‘i A PTWI(Provisional Tolerable Weekly Intake)g} ]ﬂ}\] 6. KFDA. The general method, pp. 13-15. In: Food Code. Seoul,
T2 0.04%, & 0.008%, 7H=E 0.06%ZA w4 A YEr Korea (2000)
w3} 7. Adriano, D. Trace metals in the terrestrial environment. Verlag

= e = Spiegler, New York, USA (1984)
0] & (] L.g wo oro A

Galal GorCl:er I el <] °Tu‘io TR RS dE 2 8. Roberte, W.D. and Arthur, D.M. Survey of lead, cadmium, fluo-
1 wiiel d Al A ¥ 71E ¢ Advkal BAsk ride, nickel, and cobalt in food composites and estimation of
oues ogjuel 2wl 99 o7 AMHTe o] Hl| dietary intakes of these elements by Canadians in 1986-1988. J.

- _ S - AOAC Int. 78: 897-909 (1995)
\/J—o aqx = 2B E3 o IS %

g—48 qg/day) t =4 DL = 0w f’ HaEd A 9. WHO. Enviromental Health Criteria 3 - Lead, pp. 44-54. WHO
i AF A FFE XA g AoE Addrt (1997)



346

10.

1.

14.

16.

17.

St Z3 3RS A) Al 35 W A 3 F (2003)

Tahvonen, R. Lead and cadmium in beverages consumed in Fin-
land. Food Addit. Contamin. 4: 446-450 (1998)

Varo, P., Nuurtamo, M., Saari. E., and Koivisitoinen, P. Mineral
element composition of finnish foods. IX . beverage, confectioner-
ies, sugar and condiments. Acta. Agric. Scandinavica 22: 126-139
(1980)

.Jorhem, L., Mattson, P. and Slorach, S. Lead, cadmium, zinc and

certain other metals in foods on the Swedish merket. Var Foda
36: 135-208 (1984)

. Gunderson, E.L. FDA Total Diet Study, April 1982-April 1984.

Dietary intakes of pesticides, selected elements, and other chemi-
cals. AOAC Source Document No.1 (Arlington: AOAC) (1987)
Dabeka, R'W. and Mekenzie, A.D. Total diet study of lead and
cadmium in food composites: preliminary investigations. J. AOAC
Int. 75: 386-394 (1992)

. Pedersen, G.A., Mortensen, G.K., and Larsen, E.H. Beverages as

a soured of toxic trace element intake. Food Addit. Contamin. 11:
351-363 (1994)

Onianwa, P.C., Adetola, L.G., Iwegbue, CM.A,, Ojo. M.F. and
Tella, O.0. Trace heavy metals composition of some Nigerian
beverages and food drinks. Food Chem. 66: 275-279 (1999)

Paolo, B. and Maurizio, C. Simultaneous determination of copper,
lead and zinc in wine by differential pulse polarography. Analyst
107: 271-280 (1978)

. Al-Swaidan, H.M. Analysis of fruit juice by inductively coupled

plasma-mass spectrometry. Determination of tin, iron, lead. Anal.

19.

20.

21.

22.

23.

24.

25.

26.

Letters 21: 1469-1475 (1988)

Contreraslopez, A., Llanaza, C.A. and Santamaria, D.P. Metal
content of apple juice for cider in Asturia (Spain). Afinidad 44:
501-503 (1987)

Chung, AH. and Kim, DJ. Content of the traec metals in the
grain and beans. Report of S. 1. H. E. 35: 159-166 (1999}

Dabeka, R.W. and Mckenzie, AD. Lead and cadmium levels in
commercial infant food and dietary intake by infants 0-lyear old.
Food Addit. Contamin. 5: 333-342 (1988)

Fribery, L. and Nordbery, G.F. A toxicological and epidemiologi-
cal appraisal in : Mille. M. W. and Clarson. T. W. ed. Mercury,
mercurials and mercaptans, G,C. Thomas. 5 (1973)

Ratana-ohpas, R., Kanatharana, P,, Ratana-ophas, W. and Kongsa-
wasdi, W. Determination of tin in canned fruit juices by stripping
potentiometry. Analytica Chimica Acta 333: 115-118 (1996)

Lee, H.S. and Lee, S.R. Heavy metal content and its change in
open storage of caned orange juice. J. Korean Food Sci. Technol.
25:165-170 (1993)

Korean Ministry of Health & Welfare. 1999 National health -
Nutrition survey report - Seasonal Nutrition survey (1999)
Galal-Gorchev, H. Dietary intake, levels in food and estimated
intake of lead, cadmium, and mercury. Food Addit. Contamin. 10:
115-128 (1993)

(20029 10¥ 159 A 20039 69 4 A=)



