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Abstract

This study was done to analyze the contents of minerals, to compare the measured values of calcium and the
labeled values in food labeling and to analyze the ratio of calcium to other minerals in 43 calcium—fortified food
products sold in markets in Seoul, Korea. Content of minerals such as Ca, P, Mg, Na, K, Fe, Cu, Zn was measured
by atomic absorption or colorimetric method after dry—ashing or wet-ashing. The measured values of calcium
were ranged 65.5~343.9% of the labeled values in 43 calcium—fortified products. In 21 calcium-fortified food
products, the measured calcium values were ranged 120~160% of the labeled values, and in three drinks those
were less than 80% of the labeled, which is not acceptable to the food regulation. The ratios of Ca:P were 2.631+1.99
(mean T SD) in grain products, 1.79+0.39 in Ramyuns, 2.80%0.53 in retort pouch food products and 8.35+12.87
in drinks. The Ca:Fe ratios were 126.33+44.36 in grain products, 130.65+34.67 in Ramyuns, 120.31+71.15 in retort
pouch food products and 700.25+553.70 in drinks. The ratios of Ca:Mg were 11.86+5.40 in grain products, 9.29*
1.34 in Ramyuns, 9.09+2.09 in retort pouch food products and 32.50+41.35 in drinks. The P:Mg ratios were 4.11+
154 in grain products, 4.17 +0.67 in Ramyuns, 2.58+0.45 in retort pouch food products and 2.59*2.50 in drinks.
These results suggest calcium contents and the ratio of calcium contents to other minerals in calcium-fortified

food products should be strictly controlled.

Key words: calcium—fortified foods, calcium content, mineral content, nutrition labeling
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Table 1. The analytical conditions of atomic absorption spectrophotometer

Element Wavelength, A  Slit width (nm) Fuel Range, ng/mL Atomized method Remark
Fe 248.3 0.20 Air-C»sH: 05~2 Absorption
Cu 324.8 0.70 Air-C-Hy 05~2 Absorption
Zn 2139 0.70 Air-CoH» 0.2~0.8 Absorption
Ca 422.7 Q.70 Air-C.H: 1~4 Absorption 0.196 LaCl; added
Mg 285.2 0.70 Air-CoHs 0.1~04 Absorption
K 766.5 1.40 Air-CoH> 05~2 Absorption
Na 330.2 0.40 Air-CoHe 10~80 Emission

Table 2. The comparison of labeled value and analyzed value of calcium in calcium-fortified food

(unit: mg/100 g)

Food groups Labeled value

Analyzed value Percent value (%)"

Grain products (n=9)" 1050° P

(58.3~210.0)
Ramyuns (n=15) ( 105,%)05'?83.1)
Retort pouch foods (n=8) (55.0691704.7)
Drinks (n=11) (16_565'?05,0)

189.2 164.4
(77.9~335.0) (116.3~343.6)
158.3 1484
(123.9~189.9) (87.2~180.9)
88.6 137.0
(76.2~136.2) (109.0~157.7)
65.3 102.6

(16.9~89.6) (65.48~159.8)

"(Analyzed value / Labeled value) x 100.
“The number of food analyzed in each food group.

The median value of products’s calcium value in each food group.

"The range of the products’s calcium value in each group.
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Table 3. The distribution of products classified by the percent value of analyzed calcium value per labeled calcium value

(unit: number)

Range of difference percentage

Food groups] !
60 < 80 < 100 120 < 140 < 160 =< 18 < 200 < 400
Grain products 1 2 1 2 2 1
Ramyuns 2 1 2 6 3 1
Retort pouch foods 3 2 3
Drinks 3 1 2 2 3
Total 3 3 7 8 13 5 3 1

"The number of food analyzed were 9 in grain products, 15 in ramyuns, 8 in retort pouch foods and 11 in drinks.
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@& FEolded #g HAlFe] ¥l & 100 mL 2 & Alo)ch
105 mgQl Fr2= 34| -2 E A% 21.19~34.52% % wi-¢- =
shaict. ol o} e A= o] 100 mL % 591 mg 73 LEYSAEL F P\
Erire] g A ko] 935 mgR 84.2% v H-EF3 v}k A7yt Ee 7o F71Ad #es Al X (Table 4) 3
€ Bt AXH16). T anAnslol ey A4 Y FrEE 100g 2 Q9] o] 46.7~164.8 mg, -2 063~3.98
Table 4. The amounts of P, Mg, Na, K, Fe, Cu, Zn in calcium-fortified foods (unit: mg/100 g)
Food groups“ P Mg Na K Fe Cu Zn
Grain products 1005” W 17.8 3137 65.7 2.70 0.17 N 0.55
(46.7~164.8)" (103~32.7) (36.0~6266) (ND~3051) (063~398 (0.08~0.22) (0.19--0.77)
Ramyuns 92.5 171 581.9 120.0 1.78 0.16 0.35
(63.0~1285) (145~209) (3066~839.0) (995~1405) (1.03~249) (0.14~019) (0.28~0.45)
Retort pouch foods 36.6 9.9 455.8 100.8 097 0.08 0.40
(27.6~39.7) (6.8~15.7) (374.7~5185) (67.7~1357) (0.64—854) (0.05~0.13) (0.33~0.53)
Drinks 4}1.5 6.5 107 55.5 0.14 0.01 0.06
(ND"~99.0) (0.2—15.3) (25~854) (0.72~1815) (0.04~049 (0.01~011) (0.01~037

i)The number of food analyzed were 9 in grain products, 15 in ramyuns, 8 in retort pouch foods and 11 in drinks.
j”I‘he median value of products’s mineral value in each food group.

*The range of the products’s mineral value in each group.
K}
Not detected.
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ahaf ol -5 AR sh=wl(26) o1 A F oA 4w Ale]rt A vleba)aha] 23t At ehe B 2 gl ole] 1A
o] &44-& AT AL aellAl e B 74 A A f9le] By oz 3Ag}H(33).

7] 3 mucosal cytoplasm =+ basolateral membranes &g aelug AR Ao hale ) AErterEe g4

A9} mucosal transfer® Wall3}7] o Fo]ch(27). Son¥} Chon 3t ale] A Fu)g B ol el & o] Aaek g ohE ojoks
28)8] ATl el Eoll Al FehgS Ahg A8 75 5 oke] A 7FA] sredsteiol ol

F3hd FUE A E tu FAAE YRGS XA 23} vhadl g4 ¥ g FRIFEES ZEs vl
Hovt AE dofteols £4) 92 J%S v i o], Leett 2] Fepu) o] B+ FEH 27} 11.861540, 2P F+ 9.29¢
Lee(29) % Z 2 Ao AfA el M s A3 A 1.34, AEZEAFL 909209, SEFE 3250+41.35°]1%1
T8 2A At B astelch wil At H e A3 Z P:Mg A 37+ 2FAAE F{H7EE =

o

oo AE Folsht] AFel 2EH A& A4 BANE  WEsL A2 A1*F154, 417067 A on AEREE
= ol & F7iAe] o] Foof dgkg vx|A] odgkend, A I} Sz FE 2581045 2592502 EF 30 FZolddth
F71AE @A ArteE W 2e--A BEAE P45ty (Table 5). 1=l d] 7318 £ &5 *,;Hahlr vt g I
4o] §5 ol scke nTE orh30). 2 F4 Bel g &9 wgel g wae QB An) glen) 2w vk
Table 5. The ratio of cacium and other minerals in each calcium-fortified foods (unit: mean*SD)
Food groups' Ca:Fe” Ca:P” Ca: Mg” P:Mg”
Grain products 126.33£44.36 2631199 11.86+5.40 41114
Ramyuns 130.65+34.67 1.7910.39 929+1.34 4.17x0.67
Retort pouch foods 120.31*+71.15 280F0.53 9.09x2.09 258%0.45
Drinks 700.25+553.70 3.3512.87" 3250+41.35 259+%250

PThe number of food analyzed were 9 in grain products, 15 in ramyuns, 8 in retort pouch foods and 11 in drinks.

?'The calcium molar weight (mg/molar weight of the calcium) versus the other mineral molar weight (mg/molar weight of that mineral).
“The calcium weight (mg) versus the other mineral weight (mg).

YSince phosphorus was not detected in carbonate beverages, the values were not included to calculate the mean in drinks.
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