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Establishments of Lead Standards through Monitoring Heavy Metals
in Calcium, Chitosan, and Propolis Health Foods

Meehye Kim*, So-Young Chung, You-Sub Sho,
Myung Chul Kim and Chang Min Kim

Department of Food Evaluations, Korea Food and Drug Administration

This study was conducted to estimate the contents of heavy metals in some health foods available on Korean
markets. The samples were digested with microwave system, then analyzed using GF-AAS for the contents of
lead (Pb), cadmium (Cd) and arsenic (As). The contents of mercury (Hg) were determined using a mercury ana-
lyzer. The average values of Hg, Pb, Cd and As in calcium (Ca) health foods were 0.007, 1.08, 0.02 and 0.48
mg/kg, respectively. Those values in chitosan health foods were 0.001, 0.36, 0.01 and 0.03 mg/kg, respectively.
Those values in propolis health foods were 0.013, 4.96, 0.01 and 0.13 mg/kg, respectively. The health foods that
contained cow bone powders had the highest lead contents. Based on the variation in lead contents of those
products, it could be possible that they might be contaminated through raw materials and/or manufacuring pro-
cesses. Some propolis products were also very high in lead contents. There could be risks for some population,
especially the aged who overtake those health foods, to have heavy intake of lead. Therefore, we established the
lead standards of 3.0, 2.0 and 5.0 mg/kg less than for Ca, chitosan and propolis health foods respectively, based

on the Codex method.
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Table 1. Recoveries of heavy metals in calcium, chitosan and
propolis health foods

Element Recovery (%)"
Hg 982+09
Pb 954142
Cd 923%3.5
As 93.2%5.1

YMean + SD

(Model 2380, Perkin Elmer, Norwalk USAYS ARE-3le] &3
stict. g 7} 48 I Al 248 ueof FY3
wHez EAHch

a3 2 pE
s|lrE
7} 249 3482 BF 92-98%P o vwAd e
o] TH(Table 1).
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AN AR ZEERAE, JEVEAE, 22
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Table 2. The contents of heavy metals in calcium, chitosan and propolis health foods

Range (average) Unit: mg/kg

Health food Main component No
Hg Pb Cd As
. 0.0011-0.0229 0.05-6.72 N.D.Y-0.262 N.D.-1.08
Calcium Cow bone powder 22 (0.0023) (2.26) 0.023) (0.36)
. 0.0102-0.1220 0.06-0.55 0.039-0.253 0.32-1.12
Shark cartilage 5 (0.0576) 0.22) (0.129) (0.65)
0.0010-0.0063 N.D.-0.053 N.D.-0.381 N.D.-0.92
Shell powder 8 (0.0027) (0.29) 0.073) (0.35)
Seaweed 5 0.0011-0.0137 N.D.-1.50 N.D.-0.104 0.28-7.27
(0.0035) 0.47) (0.043) (2.15)
Milk 1 0.0008-0.0033 N.D.-0.55 N.D.-0.063 N.D.-0.97
(0.0014) 0.14) (0.012) (0.13)
. 0.0005-0.0052 N.D.-1.81 N.D.-0.012 0.04-0.18
Miscellany 4 (0.0020) 0.53) (0.007) (0.10)
Total 55 0.0005-0.1220 N.D.-6.72 N.D.-0.381 N.D.-7.27
(0.0073) (1.08) (0.020) 0.48)
. . 0.0010-0.0049 N.D.-2.77 N.D.-0.062 N.D.-0.34
Chitosan Chitooligo sugar 35 (0.0012) (0.36) (0.005) (0.03)
. . 0.0005-0.1050 0.28-25.59 N.D.-0.091 N.D.-0.56
Propolis Propolis extract 10 (0.0130) (4.96) (0.013) (0.13)

YN.D.: Not Detected.
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Table 3. Comparison between weekly intake and provisional
tolerable weekly intake(PTWI) of lead from calcium, chitosan
and propolis health foods

Weekly intake” Ratio of weekly intake to
Health food (ng/kg bw.) PTWE (%)
Maximum  Average  Maximum  Average
Ca 7.84 1.26 31.4 5.0
Chitosan 1.94 0.25 7.8 1.0
Propolis 8.96 174 359 7.0

DWeekly intake of lead(ug/kg b.w./week) : (daily lead intake of adult
X 7))+ 60(b.w.).
YPTWI of lead(ug/kg b.w./week) : established by FAO/WHO (25 pg/
kg b.w./week).
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