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ABSTRACT - The present study aimed to calcium (Ca), iron (Fe) and zinc (Zn) contents were compared with
reference values indicated on the nutrition label of nutrition emphasized food. Also, this paper will briefly review and
evaluate what is currently known about Fe-Zn and Ca-Fe interaction. Ca, Fe or Zn-emphasized product, including
cereal, snack, soy milk, chocolate product, other cocoa product, sugars product, beverage and tea were analyzed. The
contents of Ca, Fe, and Zn in samples after dry-ashing were examined by ICP. The measured Ca (n = 42), Fe (n = 13),
Zn (n = 6) values were ranged 87~176%, 98~167%, 98~275% of reference value indicated product, respectively. All
samples were ranged more than 80% of the reference value, which were complied with food regulation. High intake
of Ca has been shown to adversely affect Fe absorption and the negative effect of Fe on Zn absorption is well known.
Therefore, it is important to consider Ca-Fe and Fe-Zn absorption interaction, when Ca, Fe or Zn-emphasized product
produce and nutrition labeling policy should be managed regularly with continuous monitoring.
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Materials and Methods
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plate (HP131530-33, Thermo fisher Scientific, Boston, MA,

USAYIIAM €siA|7] & 3812 (MF21-C, LK Lab., Namyang-
joo, Korea) 550~600°Col| A ¢+ 3]8}A]A 3]+l HCI
(Samchun Co., Seoul, Korea) 10 mL-g 7}3}%] hot plate (HP-
131530-33, Thermo fisher Scientific, Boston, MA, USA)®ll
A SEAIAAT. 223 JAEd 8-10mLE ¥ol 1

FELS =83 oF 100 mL mass flaskel] S=FHFE
;g_g_
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Standard and Technology, NIST)2] ¥5=2 2] SRM-1847a
(Infant/Adult Nutritional Formula)E ©]-&3le] Z4, &, o}
S A7 63 WEAYA sto] FoiEEHAL 1.8~3.56%2
AFE SR1I3H tH(Table 2). A4S in house controlZ

Table 1. Analytical conditions of Inductively Coupled Plasma spec-
tro-meter

Component Wavelength RF Power Nebulizer ;
(nm) (W) pressure (PSI)
Calcium 317.93 1200 32
Iron 259.94 1200 32
Zinc 213.86 1200 32
YPound per Square Inch
Table 2. Precision for Calcium, Iron, Zinc analysis
Component Assigned Value  Average SD RSD
(mg/kg) (mg/kg)  (mg/kg) (%)
Calcium 5253 +51.00  5705.70 102.72 1.80
Iron 175.6 £2.90 199.19 4.03 2.02
Zinc 151.0 £5.60 150.05 5.34 3.56

Table 3. Accuracy for Calcium, Iron, Zinc analysis

Component  Average (%) SD (%) RSD (%)
Calcium 101.52 0.60 0.59
Iron 98.11 0.14 0.15
Zinc 110.09 1.87 1.70
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ZAER] 2, 4, olde ZhHzt 33 whE BT
ZE 101.52%, 2 98.11%, ©FA 110.09%2] 3]¢& A}
S Yol(Table 3) AT W £4 A3E sk

579 24

Zr, 3, obde] 4 dlo]H = SPSS ver 12.0 (SPSS
inc, Chicago IL, USA)S ©| &3} BAIA AL, 74+ ¥
FE Ha3 EFHR(mean + SD)E LERJ ST

Results and Discussion
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Ao AEdtge BT 4 AEdE 2 FHFS A
2 408.94 (21230 1.14 ~ 544.13 + 1.63) mg/100 g, ZAt
273.18 (95.27 £ 0.46 ~ 470.40 = 0.09) mg/100 g, S 114.55
(64.07 £0.05 ~ 147.04 + 7.46) mg/100 mL, ZZ3 7% 287.70
+1.66 mg/100 g, 7IE}EL o7 278.35 (277.82+3.70 ~
278.88 + 0.42) mg/100 g, BF7FEE 279.71(272.12+£0.29 ~
287.29+0.11) mg/100 g, & - A5 121.57 + 4.94 mg/100
mL, 2832} 120.64 + 0.90 mg/100 g] A THTable 4). A ZE
100 g B Zaed 4 Al AlgldAlFe] 78 Eoll vt
wor Kim 57V AR 235 vepdeh 2t AlEE
13 Algdd ZEEFe Al2ld 122.68(63.69~163.24) mg,
2} 116.03(28.58~265.67) mg, T 217.21(121.74~279.37)
mg, ZZ37EE 86.31 mg, 7IE}EZIOFEE 47.32(47.23~
47.41) mg, FH71EF 47.55(46.26~48.84) mg, 3+ A E
218.82 mg, 222} 16.89 mgo] ATE. 19~494] A4 P <]
Ztg WAAAHEE 9Y Z47ZF 800 mg/day, 700 mg/day =,
g9 A (19~494)9] Zrgr 1 A FH Foll it 13

Table 4. Analysis contents of calcium in calcium highlighting foods

A THd 2SS HA; 2.11~34.92%, A} 2.41~39.91%

Ak 72 AES 19 13 AFH A A AAAFH T 30%
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7FeE(27) 121~129%, BR7FEE(27) 126~133%, 2 3|
SE(17) 116%, L ZH(17]) 99%SA THTable 4). o2
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Food groups Labeled value (mg/100 g) Analyzed value (mg/100 g) Percent value (%)"
Cereal 292.22%(176.67~350.00)" 408.94 (212.30 + 1.14 ~ 544.13 £ 1.63) 136.33 (120.00~155.00)
Snack 172.25 (105.00~303.57) 273.18 (95.27 + 0.46 ~ 470.40 £ 0.09) 141.86 (88.00~176.00)
Soymilk 99.14 (52.63~121.05) 114.55 (64.07 £ 0.05 ~ 147.04 + 7.46) 116.44 (87.00~148.00)
Chocolate product 226.67 287.70 + 1.66 127.00
Other cocoa product 222.94 (216.47~229.41) 278.35 (277.82 £3.70 ~ 278.88 £ 0.42) 125.00 (121.00~129.00)
Sugars product 216.47 279.71 (272.12 £ 0.29 ~287.29 £ 0.11) 129.50 (126.00~133.00)
Beverage 105.00 121.57 +4.94 116.00
Tea 121.43 120.64 + 0.90 99.00

Y(Analyzed value / Labeled value) x 100
IThe average value of calcium in calcium highlighting foods
IThe range of calcium in calcium highlighting foods
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Table 5. Analysis contents of iron in iron highlighting foods

Food groups Labeled value (mg/100 g) Analyzed value (mg/100 g) Percent value (%)"
Cereal 5.07 7.53 +0.07 149.00
Snack 4.72% (3.60~7.07)” 6.30 (5.08 £ 0.09 ~ 6.96 + 0.02) 136.71 (98.00~158.00)
Chocolate product 5.70 8.57+0.10 150.00
Other cocoa product 12.65 (6.47~18.82) 13.32 (10.76 +£ 0.02 ~ 15.88 + 0.05) 125.00 (84.00~167.00)
Sugars product 3.41 4.24 (4.06 £0.01 ~4.41 +0.04) 124.00 (119.00~129.00)

Y(Analyzed value / Labeled value) x 100
YThe average value of iron in iron highlighting foods
9The range of iron in iron highlighting foods
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Table 6. Analysis contents of zinc in zinc highlighting foods

Food groups Labeled value (mg/100 g) Analyzed value (mg/100 g) Percent value (%)"
Cereal 4.07 4.93+0.04 121.00
Chocolate product 3.97 5.77+0.00 145.00
Other cocoa product 9.71% (8.82~10.59)” 18.00 (11.76 £ 0.01 ~24.24 = 0.16) 193.00 (111.00~275.00)
Sugars product 9.88 9.86 (9.65 + 0.04 ~ 10.06 + 0.00) 100.00 (98.00~102.00)
Y(Analyzed value / Labeled value) x 100
YThe average value of zinc in zinc highlighting foods
9The range of zinc in zinc highlighting foods
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