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ABSTRACT - This study was done to analyze the contents of minerals and to investigate the ratio of measured
values to labeled values and to analyze the ratio of calcium to other minerals in 68 specimen with minerals - fortified
commercial beverages, noodles, cereals and grain products. Content of calcium, iron and zinc in samples after micro-
wave digestion was analyzed with an ICP-OES. The measured values of calcium were ranged 82.2~293.1% of the
labeled values in 38 samples composed calcium - fortified commercial beverages, noodles, cereals and grain products.
The measured values of iron and zinc were ranged 83.3~301.0%, 90.1~314.1% of the labeled values in minerals - for-
tified commercial beverages, noodles, cereals and grain products, 42, 24 samples. The Ca: Fe ratios were 90.55
(50.55~220.64) in fruit & vegetable juice, 850.41 in fruit & vegetable beverage, 553.49 in blended beverage, 179.07
(118.37~238.01) in soy milk, 204.39(41.64~397.52) in noodle, 296.97(121.64~868.88) in fried noodle, 30.89(15.69~
62.05) in cereal and 7.73(0.22~49.92) in grain product. The Ca : P ratios were 1.44(0.96~1.98) in fruit & vegetable
juice, 1.92 in fruit & vegetable beverage, 1.66 in blended beverage, 4.23(2.25~7.72) in soy milk, 1.14(0.28~1.97) in
noodle, 1.88(1.17~2.42) in fried noodle, 1.29(0.87~2.92) in cereal and 0.30(0.06~1.57) in grain product. The Ca : Mg
ratios were 1.85(0.87~5.04) in fruit & vegetable juice, 28.72 in fruit & vegetable beverage, 2.97 in blended beverage,
5.27(2.93~9.36) in soy milk, 3.97(1.34~7.57) in noodle, 6.77(4.63~10.78) in fried noodle, 4.40(2.30~12.55) in cereal
and 1.17(0.23~7.48) in grain product. These results suggest calcium contents and the ratio of calcium contents to other
minerals in calcium-fortified food products should be strictly controlled. Moreover, to avoid problems with Excessive
nutrition, there must be initiatives for better understanding on food labelling and nutrition for fortified food.
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2 A 28" 2N A9 Zrg(calcium) H
(iron), ©}A(zinc), PF2H]F (magnesium) =5 1,000 mg/
L(MERCK, Germany) &5 5N Zbo|| 843t ALE-3}
QoL A58 Balol] AFE3) nitric acidS WakoAl A3 (for
Analysis of Poisonous Metals, Wako Pure Chemical In-
dustries, Ltd. Japan)S AF&3l90ow ZH4E Thermo
Scientific Barnstead NANO pure Diamond (Reverse Osmosis,
Model D126611/D11911, Banstead, U.S.A.)Z ©]-&3}o] 182
MQFEo g gAlste] ARSIt 2E B B4 AR
A o3to]] AME-%E membrane syringe filter(PTFE, 25 mm,
0.45 um)= ADVANTEC(Toyo Roshi Kaisha, Ltd, Japan)
£ ARtk 7712 R A Al EE A= Microwave
Digestion System(Ethos 1, Milestone, USA)S ©]-83}3%2
™ ICP-OES(Inductively Coupled Plasma Optical Emission

Table 1. Instrumental conditions used in microwave digestion system

Time(min) Temperature(°C) Power(W)
1 5 80 1000
2 5 50 1000
3 15 190 1000
4 20 190 1000
Table 2. Instrumental parameters used in ICP-OES
RF power 1450 / Watts
Nebulizer Seaspray
Pump flow rate 1.50 mL / min
Plasma flow 15.0 L / min
Auxiliary flow 0.2 L/ min
Nebulizer flow 0.65 L / min
Fe 238.204
A Zn 206.200
Wavelengt, Ca 317.933
Mg 285.213




Spectrometer, Optima 5300DV, Perkin Elmer, USA)E A}
§3to] Table 1,29 & 27107 Btk 2 9] <l
FAof] AR&-3F potassium dihydrogen phosphate, ammonium
myolybdate, hydroquinone, sodium sulfite anhydrous+
Sigma-AldrichA} A E0]YIL o] 2 A EFH LrkAE
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Beckman, USA)Z 3 650 nmol|4] SE =5 =453
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LOD=3.36/s, LOQ=105/s
O =the standard deviation of the response
s=the slope of the calibration curve

1 A} A& FFAIE 2 0.0195 mg/L, 0.0590
mg/L, 2 0.0034 mg/L, 0.0103 mg/L °©}<1 0.0034 mg/L,
0.0104 mg/LE 7} A&EE &4 s=ht ¥ A=
Uepd o2 E FAYHo] FiEe EHsHol Aes
Hol Fth
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Rom Zdg FHFS AHEH, FAF2 11.60(7.55~20.59)
mg/100 mL, ZH1S-F 24.41 mg/100 mL, £SF 63.5 mg/
100 mL, 7 107.14(71.25~136.65) mg/100 mL, &4
F 183.22(114.40~221.09) mg/100 g, == 117.00(39.19~
198.79) mg/100 g, A2 EHF 213.59(46.97~598.20) mg/100 g,
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g, FF7FEE 15.59(12.33~20.19) mg/100 g & EFT].
13 Algsd 3 A e FAF271 0.6 mg, FH77F 1.7
mg, F57F 1.2 mg, AlElEF7} 2.9 mg, FF7FE0] 4.7 mg
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F 3870l ik BAIFH B &S 822~293.1%% UERGL
AEFIEERE FAFA(5A) 84.4~133.3%, FASE(17)
92.7%, EFE(17) 93.6%, F7(671) 97.5~161.4%,
HHF(1570) 96.3~210.6%, =+7(671) 82.2~165.1%, AlZ]
LF(471) 101.9~293.1%°131 T} 2 9] FaFo] mEA|E A
9 A&Fe FAF217) 7.90 mg/100 mL, A FLF(Q2
7) 169.92~176.49 mg/100 g, I7715-E(1071) 2.61~479.93
mg/100 go] AT,
Aol o] FAE SERF, HE, AEER, AR
% 4271 Tt EAW H| &2 83.3~301.0%= LFEFSEIL 2]
FEEEE FAF244) 101.3~266.0%, FHF37)
180.5~292.3%, %T(374) 83.3~161.2%, A1&<¥F(237)
100.3~301.0%, F7F3#(97) 90.4~160.8%°]1}th. 18]
3L opd e o] BAE SRR, W, AELYR, IR77F
F 247400 Uig BAIF ¥]&L 90.1~314.1% = e
i N%%ﬁﬂtﬁfa{— EL-8014) 90.1%, AELF(237)
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