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A Strategy for Safe Addition of Selected Micronutrients to Foods for Children®

Oh, Se-Young'
Department of Food and Nutrition, Research Institute of Human Ecology, Kyung Hee University, Seoul 130-701, Korea

ABSTRACT

For children, voluntary addition of micronutrients to foods must be done without health risk to any of them. This
study examined safe maximum levels of vitamin A and C, and calcium for children based on nutrient intake data from
the 2001—2002 and 2005 National Health and Nutrition Examination Survey (NHANES) in Korea, while using the safe
strategy for addition of micronutrients to foods suggested by EU. For the respective 2001—2002 and 2005 NHANES
data proportions of potentially fortifiable energy intake ranged 0.36—0.40 and 0.31—0.34 and the 95" percentile intake
of energy were 2,325—3,296 kcal and 2,286—3,814 kcal depending upon age groups. Ninety-fifth percentile intake
levels of vitamin A were over or close to UL, even without considering supplement intake for some age groups, which
suggest that vitamin A fortification to foods required further consideration. For calcium, 12—14 year old children were
the most sensitive group for excessive intake and nutrient fortification to foods. In these children, maximum levels for
fortification were 242—290 mg and 484—580 mg with 0.135 and 0.068 proportions of fortified food (PFF) assumed,
respectively, without considering calcium intake from supplements. With consideration of calcium intake from both
diet and supplement, the maximum levels for fortification were 20—36% of those without supplement intake. The
maximum fortification levels of vitamin C were the lowest in 3—5 year old children, showing 77—187 mg and 68—164
mg with and without supplement intake, respectively. These results suggest that the model used for risk assessment in
this study can be used to help risk managers to set maximum levels for safe addition of micronutrients to foods. (Korean

J Nutr 2009; 42(2): 128~134)

KEY WORDS: micronutrients, fortification, food, maximum fortification levels.
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MA = Maximum allowance for intake of micronutrients
from fortified foods

UL = Tolerable Upper limit

Clys = 95th percentile nutrient intake

SI = Supplement intake

Eg; = 95th percentile nutrient intake

PFF = Proportion of fortified foods

PFF& ZFsAF o sy AFshe oA vl&=2 7s)
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90%7} YUdAi e ES v F R At A
ghthar sbA PFF = 0.3 X 0.5 X 0.9 =0.135% Ak}
BT 20059 A zAY AR
AoldF A (193 A7) ¢ 2001~2d %] A A
Al JodzAF AR (1, 294 AR BT E ARSI
Ho| vFgdn A} 45T 3~194 tdAE A
4 ogkerel JFdFATIEe] AR T (3~5A, 6~84,
9~11A, 12~14A, 15~194)& Faato]? A A=)
HE kg
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ofliz] A2 95ME-Eof sYshe Fh
A AR =9tk (Table 1). A HE 1,293 29]

Aol x> o

of
AHAZA} A2E 238 AEH A8 2.325~3,296 keal
O FEE HYY, 194 HolxaE FAHE 2005E% =

E’éfﬂﬂé& 2001~

2002d% =g o_% = X“é—o}"ﬂ = W= 0.36~0.40,
20059 % A479] 9+ 0.31~0.34% FA=H U I
ks AFomiy AT = 3l ouA wlES 2005
Wk AgoA v Skt (Table 1).
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Table 1. Proportion (%) of energy intake from fortifiable foods (PFF) and 95th percentile energy intake by age group

Age group (yr) n 95th energy intake

% potentially
fortifiable energy

Proportion of foods fortified (PFF)

50% product, 50% product,
90% consumer 45% consumer

2001—2 NHANES

3—- 6 693 2325
6— 9 760 2554
9-12 821 2957
12-15 695 3296
15—-20 933 3172
2005 NHANES
3—- 6 403 2286
6— 9 423 2827
9-12 466 3079
12-15 455 3545
15—-20 520 3813

0.40 0.18 0.09
0.37 0.17 0.08
0.36 0.16 0.08
0.36 0.16 0.08
0.36 0.16 0.08
0.34 0.15 0.08
0.31 0.14 0.07
0.31 0.14 0.07
0.31 0.14 0.07
0.33 0.15 0.07
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F328 2001~2d% A= 290~407 mg/100 keal, 2005
UE 4= 242~405 mg/100 kecalolleh ZH]AF A€
HES 45% % 7HI3e o 24 A3 Husle 752 &
o] w2} 100 keal & 580~814 mg, 484~810 mgloE
ArrE ek BEANFHE weld Auel e 2Hde A
o} 2Jo]zA} Ak wlek 100 keal @ 49~264 mgd} 98~
528 mg?l M $1E R
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Table 2. Safe maximum levels of vitamin A that can be added to foods per 100 kcal by age group

Maximum allowance®

Proportion of foods fortified (PFF)

Age group n RIY u? g5 Excluding Including Excludin? supplement  Including supplement
supplement  supplement 50% P 5 50% P 50% P 50% P
90% C 45% C 90% C 45% C
2001—2 NHANES
3-5 693 300 700 805 —105 —405 0 0
6— 8 760 400 1000 844 157 —244 37 74
9-11 821 550 1400 1167 233 —-317 49 97
12—-14 695 700 2100 1202 898 198 168 336 37 74
15—-19 933 850 2400 1239 1161 311 226 452 61 121
2005 NHANES
3-5 403 300 700 1148 —448 —748 0 0
6— 8 423 400 1000 1304 —304 —704 0 0
9-11 466 550 1400 1496 -96 —646 0 0
12-14 455 700 2100 1768 332 —368 67 134 0 0
15—-19 520 850 2400 1674 726 —124 128 256 0 0

Y Recommended Intake, ” Tolerable Upper Intake level, ¥

fortified products

UL-95th nutrient intake, ¥

P: Products fortified, ® C: consumers chosen

Table 3. Safe maximum levels of calcium that can be added to foods per 100 kcal by age group

Maximum allowance®

Proportion of foods fortified (PFF)

+
Age group n RIY ul®’ 95" Excluding Including Excludin:_y:; supplement Including supplement
supplement supplement  50% P 50%P 50% P,  50% P
90% C 45% C 90% C 45% C
2001—2 NHANES
3—- 5 693 600 2500 796 1704 1104 407 814 264 528
6— 8 760 700 2500 863 1637 937 385 770 220 441
9-11 821 800 2500 943 1557 757 325 650 158 316
12—-14 695 1000 2500 951 1550 550 290 580 103 206
15—-19 933 1000 2500 873 1627 627 317 633 122 244
2005 NHANES
3— 5 403 600 2500 1083 1417 817 405 810 234 467
6— 8 423 700 2500 1048 1452 752 368 736 191 381
9-11 466 800 2500 1109 1391 591 324 648 138 275
12—-14 455 1000 2500 1257 1243 243 251 503 49 98
15—-19 520 1000 2500 1130 1370 370 242 484 65 131

Y Recommended Intake, * Tolerable Upper Intake level, *

fortified products

UL-95th nutrient intake,

¥ P: Products fortified, ¥ C: Consumers chosen
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Table 4. Safe maximum levels of vitamin C that can be added to foods per 100kcal by age group

Maximum allowance®

Proportion of foods fortified (PFF)

Excluding supplement Including supplement

Age group n RI uL 95" Excluding Including
supplement supplement  50%P.  50%P, 50%P,  50%FP,
90% C 45% C 90%C  45%C
2001—2 NHANES
3-5 693 40 500 177 323 283 77 154 68 135
6- 8 760 60 700 179 522 462 123 245 109 217
9-11 821 70 1000 248 752 682 157 314 142 285
12-14 695 100 1400 200 1200 1100 225 449 206 412
15-19 933 110 1600 228 1372 1262 267 534 246 491
2005 NHANES
3-5 403 40 500 173 327 287 93 187 82 164
6- 8 423 60 700 221 479 419 121 243 106 212
9-11 466 70 1000 229 771 701 180 359 163 326
12—-14 455 100 1400 252 1148 1048 232 464 212 424
15-19 520 110 1600 283 1317 1207 233 465 213 426

Y Recommended Intake, ? Tolerable Upper Intake level, ¥

fortified products
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