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A Study on the Contents of Inorganic Compounds in Soft Drinks

Ock Kyoung Chun and Sun Hee Han
Food Safety Team, Seoul Metropoltan Research Institute of Public Health and Environment

ABSTRACT - This study was conducted to determine the content of inorganic metals in soft drinks distributec
locally in markets. 6 trace metals (Fe, Ca, Zn, Na, Mg, and K) were detected in 16 kinds of drinks, 80 samples. The
average concentration of inorganic metals in vegetable drinks was relatively higher than that of mixed drinks or
carbonated drinks. The concentration of calcium, which is advisable inorganic metals for the growth of skeleton and
the prevention of osteoporosis, hypertension, was very high and needed to be careful for the consumer who is suffer
with lithiasis. Although carbonated drinks are very popular with the children and adolescence owing to the unbalance
of the intake of Ca and P, habitual drinking could cause obstruction in skeletal growth and metabolism of Fe, Cu,
and Zn. So, it is suggested that more practical study is needed for the intake of inorganic metals.

Key words [ Soft drinks, Food intake, Content of inorganic metals (Fe, Ca, Zn, Na, Mg, and K).
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Table 2. Analytical conditions of A.A.S.*"

Table 1. Samples used for experiment.

No. of

commodities
samples

food groups divided groups

. fruit &
soft drink vegetable drink

W

orange juice

pear juice
tomato juice
peach juice
apple juice
grape juice
plum juice
dongchunghacho drink
youngji drink
jujube drink
chitosan drink
grain-based drink
ion drink
carbonated drink coke

cider

mixed drink

DN L b L b b U b v v il b i

red ginseng red ginseng drink

]
(==}

total

g 1‘4—— 33d 28 0.5N HNO,Z 83ll5te] Azprlz]
F 25miZ HEATY. N8 T 72 g AF AF
2o 7)|Eo 8 A&l

#41 7]7]%= Polarized Zeeman Atomic Absorption Spectro-
photometry(Hitachi Z-5300, Hitachi Co., Japan)g Al-8-3}
Flame Atomization 2= 33] vk BM&ljon RAzx7A
< Table 29} 7t}

AP) FF AFTAFVY BHEAAY e s
Spectrophotomer(SCINCO, S2100y8 AR&-31 650 nmollA]
FEEE Fgslon, 402 (pHyE FEdFHe
2 pHmeter(ORION,920A)S ARg-3ed 24349t}

PR NS, &

. . conditions of A.A.S.
norganic
me%als analysis flame carrier/fuel gas  oxidant gas pressures slits lamp currents  wave lengths
mode type flow rates (kPa) (nm) (mA) (nm)
Fe 2.0 (L/min) 160 0.2 15 248.3
Zn 2.2 (L/min) 160 0.4 9 279.6
Mg . 2.2 (L/min) 160 1.3 9 285.2
Ca flame arGH: ) 4 (Wmin) 160 13 9 4227
Na 2.2 (L/min) 160 0.4 12 330.29
K 2.4 (L/min) 160 1.3 12 404.7
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Fig. 1. Content of inorganic metals in vegetable drinks.
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Table 3. Concentration of inorganic metals in vegetable drinks.
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concentration (minimum~maximum) of inorganic compounds (mg/kg, wet base)

commodities
Fe Ca Zn Na Mg K
oranee fuice 1.163 119.578 0.323 79.370 4381 620.762
angeju (0.737~1.847)  (61.040~127.043)  (0.083~0523)  (16.237~174597)  (1.400~9.750)  (90.940~1205.750)
o fuice 2011 31.722 0372 39.224 13.200 53.907
pear) (0.820-3.830)  (8.093~76.840)  (0.150~0.787)  (21.143~49.453)  (5.000~25.690)  (24.183~77.800)
rommato fuice 1.777 39.485 0.597 118.549 27.347 642.741
J (1.000~2.900)  (21.720~68.177)  (0247~0.770)  (38.643~176.943)  (9.713~51.450)  (349.803~992.990)
cach fuice 0.865 28.196 0.412 92790 23.097 233.807
peachl] (0487~1427)  (2387~46.047)  (0.156~0.720)  (54.703~212.883)  (3.807~51.910)  (23.147~374.670)
aoole tnice 3,038 47.551 0.397 70.409 12.550 609.103
ppic) (0.4836.600)  (19.157~74.898)  (0.173~0.610)  (58450~79.267)  (3.660~19.513)  (229.880~726.730)
e iice 2271 45838 0.510 118331 14.406 132.490
grape) (0.460~6.560)  (11.593~140.077)  (0.350~0.673) (100.100~139.760)  (4.633~34.190)  (52.613~330.123)
e 1218 11.066 0.267 93.610 3.765 87.376
prumju (0.199~1.977)  (1.907~19325)  (0.0960~367)  (5.987~206367)  (2.007~6.180)  (26.870~147.910)
1.764 54.777 0.411 87.469 14.106 340.027
average

(0.199~6.600)

(1.907~127.043)

(0.083~0.787)

(5.987~212.883)

(1.400~51.910)

(23.147~1205.750)
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Table 4. Concentration of inorganic metals in mixed drinks.
. concentration (minimum-~maximum) of inorganic metals (mg/kg, wet base)
commodities
Fe Ca Zn Na Mg K
dongchung- 0.963 21.878 0.381 183.219 12.762 155.451
hacho drink (0.363~1.153) (4.340~56.293) (0.250~0.493)  (157.130~258.353) (2.760~29.817)  (25.747~238.203)
oungii drink 0.739 21.965 0.249 213.154 12.288 96.339
young) (0.310~1.020) (4.412~52.977) (0.183~0.510)  (139.400~248.893)  (1.940~29.080) (78.460~125.177)
Liube drink 1.682 28.077 1.006 130.305 18.683 164.623
JJ (0.583~2.277) (16.865~41.737) (0.377~2.393)  (70.257~189.940)  (5.663~35.613)  (63.683~348.893)
chitosan drink 2.512 749.941 0.304 43.499 14.513 161.617
osa (0.291~4.490)  (58.258~1491.833)  (0.129~0.487) (28.360~55.080)  (2.463~20.817) (21.557~289.593)
grain-based 0.389 26.268 0.304 158.764 23.297 164.039
drink (0.073~0.640) (3.993~58.857) (0.077~0.737)  (113.360~228.757) (5.423~71.763)  (86.693~373.507)
ion drink 0.581 23.551 0.796 186.497 5.338 69.207
(0.120~1.233) (1.473~83.660) (0.045~2.313) (6.720~400.710)  (0.383~12.373)  (2.620~137.643)
1.144 145.280 0.506 152.573 14.480 135213
average

(0.073~4.490)

(1.473~1491.833)

(0.045~2.393)

(6.720~400.710)

(0.383~71.763)

(2.620~373.507)

Table 5. Concentration of inorganic metals in carbonated drinks.

concentration (minimum~maximum) of inorganic metals (mg/kg, wet base)

commodities
Fe Ca Zn Na Mg K

coke 0.746 12.521 0.114 101.398 2.069 31.750
(0.543~1.157) (4.797~22.053) (0.040~0.167)  (18.090~396.977)  (1.023~3.313) (5.760~66.127)

cider 0.713 21.614 0.136 48.859 2.979 24.301
(0.257~1.560) (18.063~23.677) (0.077~0.357) (2.433~88.410) (1.387~3.740) (15.450~30.717)

0.730 17.068 0.125 75.129 2.524 28.025

average

(0.257~1.560)

(4.797~23.677)

(0.040~0.357)

(2.433~396.977)

(1.023~3.740)

(5.760~66.127)

Table 6. Content of inorganic metals in red ginseng drinks. (unit: mg/kg, wet base)

classification

concentration (minimum-~maximum) of inorganic metals (mg/kg, wet base)

Fe

Ca

Zn

Na

Mg

K

contents

1.320

(0.960~1.933)

60.163
(32.857~184.343)

1.051

(0.647~1.557)

77.215

(53.077~177.323)

46.279

(34.650~80.893)

494.192

(253.527~800.550)
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Fig. 2. Contents of inorganic metals in mixed drinks.
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