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ABSTRACT

The aims of this study were to estimate daily intake of macrominerals from beverages, liquid teas, and liquid coffees
and to evaluate their potential health risks for Korean children and adolescents (1-to 19 years old). Assessment of dietary
intake was conducted using the actual level of sodium, calcium, phosphorus, potassium, and magnesium in non-alcohol-
ic beverages and (207 beverages, 19 liquid teas, and 24 liquid coffees) the food consumption amount drawn from “The
Fourth Korea National Health and Nutrition Examination Survey (2007—2009)”. To estimate the dietary intake of non-
alcoholic beverages, 6,082 children and adolescents (Scenario I) were compared with 1,704 non-alcoholic beverage con-
sumption subjects among them (Scenario II). Calculation of the estimated daily intake of macrominerals was based on
point estimates and probabilistic estimates. The values of probabilistic macromineral intake, which is a Monte-Carlo ap-
proach considering probabilistic density functions of variables, were presented using the probabilistic model. The level
of safety for macrominerals was evaluated by comparison with population nutrient intake goal (Goal, 2.0 g/day) for sodi-
um, tolerable upper intake level (UL) for calcium (2,500 mg/day) and phosphorus (3,000—3,500 mg/day) set by the Kore-
an Nutrition Society (Dietary Reference Intakes for Koreans, KDRI). For total children and adolescents (Scenario 1),
mean daily intake of sodium, calcium, phosphorus, potassium, and magnesium estimated by probabilistic estimates us-
ing Monte Carlo simulation was, respectively, 7.93, 10.92, 6.73, 23.41, and 1.11, and 95th percentile daily intake of those
was, respectively, 28.02, 44.86, 27.43, 98.14, and 3.87 mg/day. For consumers-only (Scenario II), mean daily intake of so-
dium, calcium, phosphorus, potassium, and magnesium estimated by probabilistic estimates using Monte Carlo simula-
tion was, respectively, 19.10, 25.77, 15.83, 56.56, and 2.86 mg/day, and 95th percentile daily intake of those was, respec-
tively, 62.67, 101.95, 62.09, 227.92, and 8.67 mg/day. For Scenarios I-II, sodium, calcium, and phosphorus did not have
a mean an 95th percentile intake that met or exceeded the 5% of Goal and UL. (Korean J Nutr 2013; 46(1): 50 ~ 60)

KEY WORDS: macrominerals, estimated daily intake, non-alcoholic beverage, probabilistic estimates.
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Table 1. Body weight by age and gender for Koreans, KNHANE 2007 —-2009

Total Male Female
Age N Mean + SE” (kg/day) N Mean + SE (kg/day) N Mean + SE (kg/day)
1- 2y 636 12.45 +0.08" 335 12.84 +0.12" 301 12.04 +0.12"
3- 5y 972 18.19 £0.11¢ 527 18.38 +0.15” 445 17.96 +0.16°
6— 8y 1,184 26.64 +0.18" 606 27.41 +0.27 578 25.82 +0.23
9-11y 1,124 38.77 +0.29 586 39.92 +0.42° 538 37.51 +0.38
12-14y 1,042 52.37 +0.37" 556 54.52 +0.55” 486 49.90 + 0.44”
15-19y 1,124 60.15 + 0.40°” 558 65.95 +0.577 566 5427 +0.41%
1-19y 6,082 36.27 +0.25° 3,168 37.92 +0.37° 2,914 34.46 +0.32°
2049y 8,270 62.94+0.14" 3,299 71.68 +0.207 4,971 57.48 +0.14”
>50y 7.761 60.00 +0.12” 3,228 64.99 +0.18” 4,533 56.51 +0.13"

1) SE: Standard error  2) Means with superscripts (a > b) within a row are significantly from each other at a = 0.05 as determined

by Duncan’s multiple range test
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Table 2. Non-alcoholic beverage intake by age for Koreans, KNHANE 2007 —-2009

Food type 1-19y (N : 6,082) 20-49 y (N : 8,270) >50y (N:7,761)
Food class”  Food species” Commodity Mean + SEY (g/day) Mean + SE (g/day) Mean + SE (g/day)
Fruit and Fruit drink 23.24 = 1.097" 19.75 + 0.88” 6.98 +0.537
vegetable  Vegetable drink 1.58 + 0.24” 3.31 +0.33” 2.69 +0.33”
beverages  Totql 24.82 +1.13% 23.06 + 0.94% 9.66 +0.63”
Cider 6.60 +0.59” 8.15+0.64” 2.58 +0.30°
Carbonated  Cola 18.21 +£1.137 14.56 +0.86” 1.68+0.317
beverages  Others 5.18+0.517 435+ 0.46” 0.48 +0.16”
Beverages Total 29.99 +1.48° 27.05+1.23% 474 +0.48”
Functional drink 0.45+0.14 0.71+£0.12 0.48 £0.10
Sports drink 7.03 +0.827 3.87 +0.50” 0.33+0.147
Mixed Children’s drink 0.46 +0.14” 0.00” 0.00”
beverage Chocolate drink 0.53 +0.13 0.43+0.117 0.01 +0.01”
Others 3.11+0.44 3.89 +0.37 3.71 +0.45
Total 11.58 +0.96” 8.90 + 0.64” 4.53 +0.48°
Coffee Liquid coffee 1.14 +0.2¢° 19.88 + 1.09” 415+ 0.55”
Chocolate milk 3.26 +0.39” 0.74+0.15” 0.05 +0.04”
Milk Processed milk  Coffee milk 0.59 +0.15 0.98 + 0.20” 0.14 + 0.06”
Total 3.85+0.42 1.72 +0.25” 0.19 +0.077
Green tea drink 1.78 £ 0.43° 13.34+1.07° 4.46 +0.57"
o Black tea drink 0.80 +0.24” 1.12 +0.23” 0.19 +0.10”
Teas Liguid tea o o o
Others 0.41 +0.14 1.61 +0.31 0.62 +0.26
Total 2.99 +0.51” 16.07 +1.157 5.26 +0.64”
Total 74.37 +2.23" 96.69 +2.41° 28.54 +1.30°
Water 1,132.60 + 108.40 1,251.20 + 68.40 1,226.60 + 85.20

1) Food class of Food Code for each food product 2) Food species of Food Code for each food product 3) SE: Standard error  4) Means
with superscripts (a > b) within a row are significantly from each other at a = 0.05 as determined by Duncan's multiple range test

Table 3. Adverse effects of excessive consumption and toxicological endpoint of macrominerals

Adverse effects of

Nutrients Goal” (g/d) excessive consumption Nutrients UL” (mg/d)  Toxicological endpoint
Calcium 2,500 Milk alkali syndrome”
Sodium 2.0 cvD’ Phosphorus 1-8y 3,000 Hyperphosphatemia®
9-19y 3,500

1) Goal-The Korean Nutrition Society (KNS)

2) Tolerable Upper Intake Level-The Korean Nutrition Society (KNS)

3) WHO (World

Health Organization) Technical Report Series (TRS) 916  4) Dietary Reference Intakes for Korean (2010)
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Table 5. Probability density functions fitted by Crystal Ball®fitting program using the non-alcoholic beverage intake data for total chil-
dren and adolescents and consumers-only

Group Distribution Parameter

Total children and adolescents (Scenario 1) Logistic Mean = 32.30, Scale = 71.89
Consumers-only (Scenario II) Max extreme Likeliest = 178.50, Scale = 138.76
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Table 6. Point and probabilistic estimated daily intake (EDI) for total children and adolescents
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Sodium 5.30 79.64 7.93 0.47 1.48 4.24 10.05 28.02 51.64 0.97-37.68
) Calcium 6.62 125.46 10.92 0.22 0.96 3.88 12.22 44.86 9498 0.33—64.78
(Argg/e(;‘;';) Phosphorus  4.13  90.48 673  0.15 0.66 2.54 7.66 27.43 5677 0.24-38.63
Potassium  15.50 294.06 23.41 0.41 1.83 7.63 25.01 98.14 217.65 0.58—143.93
Magnesium  0.46 17.20 1.1 0.06 0.21 0.61 1.46 3.87 6.89 0.11-5.10
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Table 7. Point and probabilistic estimated daily intake (EDI) for consumers-only

Fixed point Probabilistic
Macronutrient 10 25 50 75 95 99 957"
Mean . n ) . . . . . certainty
percentile percentile percentile percentile percentile percentile percentile range
Sodium 18.91 130.28 19.10 1.72 4.63 11.52 24.83 62.67 111.60 0.44-82.38
) Calcium 23.62  205.22  25.77 0.68 2.82 10.50 30.45 101.95 204.76 0.09-142.18
(mg/e(;‘;';) Phosphorus 14.75 14882 1583  0.50 1.94 6.82 19.07 6209 12009 0.08-85.46
Potassium  55.31 481.01  56.56 1.40 5.66 21.28 63.54 227.92 493.57 0.22—-330.07
Magnesium  1.63 28.14 2.68 0.22 0.65 1.67 3.55 8.67 14.78 0.05-11.16
Table 8. Point and probabilistic estimates for total children and adolescents (scenario 1)
Fixed point Probabilistic
5 10 25 50 75 95 99 95%
Mean . ean . . . . . . certainty
percentile percentile percentile percentile percentile percentile percentile range
Sodium (%Goal) 0.27 3.98 0.39 0.02 0.07 0.21 0.50 1.38 2.56 0.00—-1.86
Minerals Calcium (%UL) 0.26 5.02 0.43 0.01 0.04 0.15 0.48 1.80 3.71 0.00-2.56
Phosphorus (%UL)  0.12 2.59 0.19 0.00 0.02 0.07 0.22 0.78 1.60 0.00-1.10
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Table 9. Point and probabilistic estimates for consumers-only (scenario Il)

Fixed point Probabilistic
10 25 50 75 95 99 95%
Mean . n . . . . . . certainty
percentile percentile percentile percentile percentile percentile percentile range
Sodium (%Goal) 0.95 6.51 0.95 0.08 0.23 0.57 1.24 3.12 5.59 0.02—-4.12
Minerals Calcium (%UL) 0.94 8.21 1.03 0.03 0.12 0.43 1.22 4.08 7.97 0.00-5.66
Phosphorus (%UL)  0.42 4.25 0.45 0.01 0.06 0.20 0.54 1.75 3.49 0.00—2.44
percentile UL 217} 502, 259900, BHEH7Ie UES 7 9 AR} AFeFe] A% (20~49A, 8,270%) 7 |
9] 95th percentile %Goal-2 2.56, Z<s X 212] 95th percentile < (5041 o4}, 7.761%8)0] wlal ojHo] W AHAdZ (1~19A4,
BULLS 212} 371, 1.600]%th g E71S B3 %Goal @ 6,0827)0] 5.05 g/kg bw/day® 714 =0} of#o] & A
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