J. Fd Hyg. Safety 16(4), 308-314 (2001)

i E NTER 32 ESF 220

45t

B

HSZ' - Zotd - B
MEELA HAEZ AT

A Study on the Contents of Heavy Metals in the Commercial
Processed Foods

Ock Kyoung Chun', Yeonchon Kim and Sun Hee Han
Seoul Metropolitan Research nstitute of Public Health and Environment

ABSTRACT - This study was conducted to determine the content of heavy metals in canned foods and soft drinks
available on the Korean markets. Trace metals (Pb, Cr, Cd, and Sn) were detected in 24 kinds, 120 samples by
Atomic Absorption Spectrophotometer. The average concentration of heavy metals in canned foods was in the order
of Sn (6.930 ppm)>Cr (0.050 ppm)>Pb (0.030 ppm)>Cd (0.008 ppm), which was the same order in soft drinks as
Sn (3.519 ppm)>Cr (0.080 ppm)>Pb (0.024 ppm)>Cd (0.001 ppm). The total contents of heavy metals in canned
fruits and fruit juices were relatively higher than those in cans and drinks made of vegetable and fish. It can be
supposed that the high acidity owing to the organic acid of fruit itself promotes to extract metals from can materials,
and although fish usually contains more heavy metals than vegetables, canned fish revealed low level because
internal organs and most of skin which had more heavy metals than meat were removed throughout canning process.
Because processed foods such as canned foods and soft drinks are very popular with the children and adolescence
according to the change of life style and eating habit, and the possibility of exposure to heavy metals by the habitual
intake of these is increasing simultaneously, it is suggested that more practical study about the process of exposure
and the amount in each step is needed for the assessment of safety.
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Table 1. Sample size of the experiment

Food divided . No. of
item
group group samples
mandarin 5
. grape 5
fruit
! peach 5
pineapple - 5
perilla leaf 5
Canned kimchi 5
tabl
foods vegetable bamboo sprout 5
corn ) 5
tuna 5
pacific saury 5
fish mackerel 5
whelk 5
. orange juice 5
fruit & .
peach juice 5
vegetable le ui 5
frin} apple J.UI.CC
o gapejuice 5
grain-based drink 5
Soft . . ion drink 5
drink  mxeddrink o gii drink 5
chitosan drink 5
coke 5
carbonated cider 5
drink kids soda 5
Total 120
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Table 2. Analytical conditions of A.A.S.2*?

Ock Kyoung Chun et al.

conditions of A.A.S.
Item analysis flame carrier/fuel gas oxidant gas pressure slit lamp current  wavelength

mode type flow rate (kPa) (nm) (mA) (nm)
Pb 2833
Cr graphite furnace Ar 30 (ml/min) - 1.3 9 228.8
cd - , 359.3
Sn flame air-C,H, 3.0 (L/min) 160 0.2 15 2483

ool A F FX2E, AFSE T 245 12008 A FRSY % FAO|AL o] FFEA Bt

FHstod W(Pb), ZF(Cr), 7I=E(Cd), F4(Sn) TFFS 574

Fe WA Bk
ol
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T ok

3 23t Table 3 % 45 2} ATAE BT FFES A=l RAHAY Az,
Agge] ddisle] wet 52, AFEE F W AF e R I S I °ﬂ/‘1 EEHe Jos #4
Table 3. Contents of heavy metals in canned foods (mg/kg, wet base)
food mean (minimum~maxium)
food
group Pb Cr Cd Sn
mandarin 0.052 (0.046~0.057) 0.042 (0.036~0.048) 0.002 (0.001~0.003) 7.885 (7.420~8.350)
fruit grape 0.026 (0.012~0.052) 0.039 (0.010~0.082) 0.002 (0.000~0.004) 5.808 (0.000~19.582)
peach 0.076 (0.030~0.138) 39.485(21.7206~8.177)  0.001 (0.001~0.002) 8.953 (0.000~14.359)
pineapple 0.006 (0.002~0.014) 0.067 (0.021~0.114) 0.000 (0.002~0.003) 20.265 (16.012~42.510)
perilla leaf 0.046 (0.023~().060) 0.078 (0.048~0.100) 0.003 (0.003~0.004) 1.072 (0.000~3.217)
vegeta-  kimchi 0.007 (0.004~0.011) 0.016 (0.009~0.023) 0.003 (0.001~0.005) 0.706 (0.005~2.015)
ble bamboo sprout 0.036 (0.015~0.057) 0.021 (0.011~0.031) 0.003 (0.002~0.003) 48.399 (34.8376~1.960)
corn 0.009 (0.003~0.018) 0.017 (0.012~0.021) 0.003 (0.000~0.004) 0.041 (0.000~0.263)
tuna 0.041 (0.021~0.078) 0.027 (0.013~0.041) 0.013 (0.008~0.016) 4.197 (0.000~6.380)
fish pacific saury 0.009 (0.003~0.026)  0.036 (0.019~0.053) 0.008 (0.005~0.011)  0.772 (0.000~3.860)
mackerel 0.006 (0.004~0.008) 0.016 (0.009~0.021) 0.007 (0.004~0.012) 0.033 (0.000~0.115)
whelk 0.063 (0.010~0.091) 0.086 (0.023~0.182) 0.033 (0.012~0.046)  2.290 (0.000~4.701)
Total 0.030 (0.002~0.138) 0.050 (0.009~0.182) 0.008 (0.000~0.046) 6,930 (0.0006~1.960)

Table 4. Contents of heavy metals in soft drinks (mg/kg, wet base)

mean (minimum~maxium)

food
food
group Pb Cr Cd Sn
. orange juice 0.004 (0.000~0.022) 0.175 (0.092~0.340) 0.002 (0.000~0.003)  3.239 (2.080~4.957)
vgguelzaﬁe peach juice 0.037 (0.006~0.070) 0.089 (0.017~0.300) 0.001 (0.000~0.002) 13.977 (0.000~27.113)
drink apple juice 0.020 (0.002~0.036) 0.097 (0.026~0.160) 0.001 (0.000~0.002)  5.592 (0.000~10.737)
grape juice 0.043 (0.012~0.090) 0.139 (0.037~0.304) 0.000 (0.000~0.001)  8.179 (0.000~14.913)
grain-based drink 0.004 (0.001~0.008) 0.030 (0.008~0.048) 0.000 (0.000~0.001)  0.188 (0.000~0.520)
mixed ion drink 0.010 (0.003~0.020) 0.024 (0.010~0.062) 0.001 (0.000~0.002)  0.101 (0.000~0.507)
drink youngji drink 0.036 (0.005~0.144) 0.043 (0.023~0.058) 0.000 (0.000~0.001)  4.641 (0.000~8.777)
chitosan drink 0.017 (0.006~0. 028) 0.066 (0.021~0.121) 0.001 (0.000~0.001)  0.788 (0.000~3.940)
coke 0.024 (0. 001~0. 107) 0.070 (0.009~0.173) 0.000 (0. 000~0. 001) 1.500 (0.000~4.263)
carbonated  cider 0.005 (0.001~0.011) 0.138 (0.083~0.191) 0.000 (0.000~0.001)  1.907 (0.880~3.037)
drink kids soda 0.039 (0.028~0.053) 0.025 (0.011~0.065) 0.002 (0.000~0.010)  0.314 (0.000~1.427)
fiber drink 0.074 (0.019~0.129) 0.021 (0.018~0.024) 0.001 (0.001~0.002)  0.000 (0.000~0. 000)
Total 0.024 (0. 000~0. 144) 0.080 (0.008~0.340) 0.001 (0.000~0.010) 3519 (0. 000~27. 113)
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Fig. 1. Content of Pb in canned foods and soft drinks.
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