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ABSTRACT

Purpose: The Dietary Reference Intakes for Koreans (KDRIs) suggest that the goal for the intake of sodium should be less
than 2,000 mg, which is thought to be infeasible to achieve when eating the typical Korean diet, This study aimed to obtain
the new intake goals for sodium with improved feasibility to achieve, and also to design optimized food intake patterns for
Korean adults by performing linear programming. Methods: The data from a one day 24—hour dietary recall of the 2010 ~
2014 Korea National Health and Nutrition Survey were used to quantify food items that Korean adults usually consumed, These
food items were categorized into seven groups and 24 subgroups, The mean intakes and intake distributions of the food
groups and the food subgroups were calculated for eight age (19 ~ 29, 30 ~ 49, 50 ~ 64, and over 65 years old) and gender
(male and female) groups. A linear programming model was constructed to minimize the difference between the optimized
intakes and the mean intakes of the food subgroups while meeting KDRIs for energy and 13 nutrients, and not exceeding the
typical quantities of each of the food subgroups consumed by the respective age and gender groups. As an initial solution
of the linear programming, the optimized intake of seasonings, including salt, was calculated as 0 g for all the age and gender
groups when the sodium constraint was inserted not to exceed 2,000 mg. Therefore, the sodium constraint was progressively
increased by 100 mg until the optimized intake of seasoning was obtained as the values closest to the 25" percentile of the
intake distribution of seasonings for the respective age and gender groups, Results: The optimized food intake patterns were
mathematically obtained by performing linear programming when the sodium constraint values were 3,600 mg, 4,500 mg,
4,200 mg, 3,400 mg, 2,800 mg, 3,100 mg, 3,100 mg, and 2,500 mg for the eight age and gender groups. Conclusion: The
optimized food intake patterns for Korean adults were designed by performing linear programming after increasing the sodium
constraint values from 2,000 mg to 2500 ~ 4,500 mg according to the age and gender groups, The resulting patterns suggest
that current diets should be modified to increase the intake of vegetables for all the groups, milk/dairy products for the female
groups, and fruits for the female groups except for the females aged 50 ~ 64 years,
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Table 1. Mean intakes and intake distributions of seasonings including salt by age and gender groups (unit: g/day)

Groups Mean SE 5n 10" 25" 50" 75" oo™ 95"

Male (n = 11,345) 19 ~ 29 years 41.2 1.3 1.7 5.0 14.5 32.3 57.1 89.3 113.5
n=1,212)

30 ~ 49 years 47.4 1.0 4.4 8.4 19.5 36.4 63.1 97.0 125.3
(n=3,914)

50 ~ 64 years 43.2 0.9 4.7 8.2 17.0 33.2 54.9 86.6 111.2
(n=3,126)

Over 65 years 33.6 0.8 1.9 4.5 11.1 23.5 43.0 70.7 93.9
(n = 3,093)

Female (n =12,796) 19 ~ 29 years 31.4 1.0 1.2 3.3 10.8 23.8 4.9 67.7 88.3
(n=1,367)

30 ~ 49 years 33.9 0.6 2.4 52 12.1 25.0 44.0 71.2 94.9
(n=4,413)

50 ~ 64 years 31.4 0.7 2.8 5.0 1.1 22.3 41.4 66.5 86.1
(n = 3,663)

Over 65 years 24.2 0.7 0.8 2.3 7.3 16.4 31.2 52.9 70.7
(n = 3,353)

Data were analyzed using complex sample module.

5, 10", 25", 50", 75", oo™, 95™ 5™ 10", 25" 50", 75™, 90™, and 95™ percentile of the observed distribution in seasonings including
salt obtained by analyzing the data of a one day 24-hour recall from the 2010 ~ 2014 Korea National Health and Nutrition Survey
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Fig. 1. Optimized food intake patterns by change the sodium constraints for Korean males aged 30 ~ 49 years
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Fig. 2. Optimized food intake pattems by change the sodium constraints for Korean females aged over 65 years

Table 2. Sodium constraint values, obtained when the optimized infake of seasoning was closest to the 25" percentile of the intake
distribution of seasonings using linear programming

Groups 19 ~ 29 years 30 ~ 49 years 50 ~ 64 years Over 65 years
Male 3,600 mg 4,500 mg 4,200 mg 3,400 mg
Female 2,800 mg 3,100 mg 3,100 mg 2,500 mg
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Table 3. Comparison of food subgroup amounts between observed and optimized food intake patterns among Korean male adults

19 ~ 29 years 30 ~ 49 years 50 ~ 64 years Over 65 years
Food group Food subgroup Qbsewle'd Op’rimized Qbsew?]d Op’rimized Qbsew?'d Op’rimized Qbsew?]d Op*rimized
intake infake infake intfake intfake infake infake infake
(g/day) (g/day) (g/day) (g/day) (g/day) (g/day) (g/day) (g/day)
Grains Rice 201.36 239.55 229.38 186.19 257.65 187.88 267.84 164.08
Noodles 53.87 53.87 50.52 50.52 36.81 36.81 28.78 28.78
Bread 10.65 10.65 7.34 0.00 4.56 0.00 2.87 0.00
Rice cake? 2.59 0.00 2.48 0.00 3.51 0.00 2.38 0.00
Meat, fish, eggs, Meat 164.59 164.59 135.44 120.03 91.74 91.74 68.23 187.25
and legumes  Seafood 62.81 62.81 82.24 196.45 84.69 210.00 62.25 157.76
Eggs 36.68 36.68 34.14 34.14 22.20 22.20 13.35 13.35
Legumes 27.33 27.33 34.26 34.26 35.09 35.09 32.29 32.29
Vegetables, Vegetables 184.92 272.22 224.74 434.43 244.03 252.03 207.86 433.06
seaweed, Seaweed 8.86 8.86 9.35 9.35 11.82 11.82 8.36 8.36
g”nﬁhsrfofgi Mushrooms 6.15 6.15 6.12 6.12 4.44 4.44 3.51 351
vegetables Starchy vegetables 30.17 30.17 40.68 40.68 43.18 43.18 38.68 38.68
Pickled vegetables Kimchi 100.36 100.36 143.58 143.58 151.25 151.25 138.79 138.79
Jangajji 11.63 11.63 10.22 10.22 7.49 7.49 5.51 5.51
Fruits Fruits 98.70 98.70 153.87 153.87 176.92 176.92 147.46 147.46
Milk and dairy Milk and dairy 113.39 348.72 76.98 76.98 57.82 57.82 49.11 92.60
products products
Others Fats and oils 10.156 10.15 8.78 8.78 5.76 5.76 3.48 3.48
Sugar 8.64 8.64 10.57 10.57 9.07 9.07 6.22 6.22
Rice cake, bread, 42.24 42.24 44,63 44.63 44.36 44.36 40.95 40.96
and confectionary
Alcoholic beverages  181.91 181.91 250.89 250.89 232.06 232.06 109.86 109.86
Non-alcoholic 257.57 257.57 213.32 213.32 127.31 127.31 86.90 86.90
beverages
Seasonings including 41.18 13.57 47.42 18.92 43.16 17.45 33.60 11.26
salf
Nuts and seeds 3.01 3.01 4.38 4.38 6.03 6.03 4.55 4.55
Other starchy 12.85 12.85 9.14 9.14 6.48 6.48 3.39 3.39
products

1) Data were analyzed using complex sample module.
2) Including ‘Galoetteok’ eaten as ‘Sliced rice cake soup’ and Rice cake and mandu soup’

Table 4. Comparison of food subgroup amounts between observed and optimized food intake patterns among Korean female adults

19 ~ 29 years 30 ~ 49 years 50 ~ 64 years Over 65 years

Food group Food subgroup Qbserv]e'd Opﬁmized Qbsew?]d Op‘rimized Qbsew?]d Opﬁmized Qbsewle]d Opﬂmized
intake intake intake intake intake intake intake intake
(g/day) (g/day) (g/day) (g/day) (g/day) (g/day) (g/day) (g/day)
Grains Rice 129.47 129.47 166.19 177.34 194.60 159.85 225.51 133.22
Noodles 40.42 40.42 35.41 35.41 25.77 25.77 16.79 16.79
Bread 12.44 12.44 8.09 8.09 5.26 0.00 1.52 0.00
Rice cake? 3.02 0.00 2,55 0.00 2.13 0.00 1.94 0.00
Meat, fish, eggs, Meat 110.63 194.84 81.80 81.80 56.95 56,95 39.95 94.35
and legumes  Seafood 48.71 48.71 58.86 58.86 55.27 151.67 44,00 125.71
Eggs 26.50 26.50 25.41 25.41 17.06 17.06 8.31 8.31
Legumes 17.60 17.60 26.41 26.41 28.26 28.26 22.98 39.22
Vegetables, Vegetables 149.45 300.32 195.64 396.28 207.91 427,03 163.13 357.02
seaweed, Seaweed 7.09 7.09 11.27 11.27 11.08 11.08 8.20 8.20
g”nUdShsr?o?gsy Mushrooms 5.36 5.36 6.32 6.32 5.00 5.00 2.84 2.26
vegetables Starchy vegetables 31.66 31.66 42,38 42.38 53.80 53,80 41.79 41.79

1) Data were analyzed using complex sample module.
2) Including ‘Galaetfteok’ eaten as ‘Sliced rice cake soup’ and ‘Rice cake and mandu soup’
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Table 4. continued

19 ~ 29 years

30 ~ 49 years 50 ~ 64 years Over 65 years

Observed Optimized Observed Optimized Observed Optimized Observed  Optimized

Food group Food subgroup  “iike)  inicke  infoke!  imfake  infiake  infoke  infake infake
(g/day) (g/day) (g/aay) (g/day) (g/day) (g/day) (g/day) (g/day)
Pickled vegetables Kimchi 59.60 59.60 99.73 99.73 106.13 106.13 97.44 97.44
Jangajjii 10.86 10.86 8.23 8.23 6.44 6.44 5.03 5.03
Fruits Fruifts 118.34 332.64 196.22 216.60 263.53 263.53 141.37 324.32
Milk and dairy Milk and dairy 98.57 305.27 85.27 217.41 79.08 133.29 45.93 176.97
products products
Others Fats and oils 7.67 7.67 5.97 5.97 4.66 4.66 2.57 2.57
Sugar 7.19 7.19 6.52 6.52 5.85 5.85 3.81 3.81
Rice cake, bread, 40.20 40.20 43.32 43.32 51.83 51.83 45.83 45.83
and confectionary
Alcoholic beverages 92.22 92.22 76.86 76.86 38.87 38.87 11.10 0.00
Non-alcoholic 248.33 248.33 160.67 160.67 110.06 110.06 71.30 71.30
beverages
Seasonings including 31.40 10.72 33.91 12.33 31.41 10.66 24.23 6.41
salt
Nufs and seeds 2.68 2.68 3.82 3.82 5.67 5.67 3.06 3.06
Other starchy 10.65 10.65 7.41 7.41 5.33 5.33 3.51 3.51
products
1) Data were analyzed using complex sample module.
2) Including ‘Galaetteok’ eaten os ‘Sliced rice cake soup’ and ‘Rice cake and mandu soup’
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