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ABSTRACT

Purpose: The aim of this study was to design optimized food intake patterns that meet the nutritional recommendations with
minimal changes from the current food intake patterns among Korean adults using linear programming. Methods: Data of a
one day 24—hour dietary recall from the 2010 ~ 2014 Korea National Health and Nutrition Survey were used to quantify the
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 and mean intakes of the food subgroups while meeting the
Dietary Reference Intakes for Koreans (KDRIs) for energy and 13 nutrients, and not exceeding the typical quantities of each
food subgroup consumed by the respective age and gender groups, Results: The optimized food intake patterns, which were
a set of quantities of 24 food subgroups, were obtained mathematically for eight age and gender groups, Overall, major
modifications of current diet were required to increase the intake of vegetables and milk/dairy products and decrease the
Kimchi intake, The optimized intake of seasonings, including salt, was calculated to be 0 g for all the age and gender groups.
Conclusion: The optimized food intake patterns designed using linear programming in this study lack feasibility because they
suggest a seasoning consumption of 0 g. Modification of intake goal for sodium is needed to obtain optimized food intake
patterns with improved feasibility.
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Table 1. Age and gender distribution of study subjects

Male Female Total
(n=11,345) (n=12796)  (n=24,141)
n (%)
19-29 years 1,212 (19.4) 1,367 (17.3) 2,579 (18.5)
30-49 years 3,914 (42.9) 4,413 (39.7) 8,327 (41.5)
50-64 years 3,126 (25.0) 3,663 (25.3) 6,789 (25.1)
Over 65 years 3.093 (12.6) 3,353 (17.8) 6,446 (14.9)
Total 11,345 (100.0) 12,796 (100.0) 24,141 (100.0)

Data were analyzed using complex sample module.
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Table 2. Classification of food groups and food subgroups in the study

Number
Food group Food subgroup of foods Examples of foods included
included
1. Grains 1-1. Rice 12 Milled rice, glutinous rice, barley, efc.
1-2. Noodles 14 Instant noodles, noodles, buckwheat noodles, efc.
1-3. Bread 2 Loaf bread, bread (others)
1-4. Rice cake 1 Galoetfteok eaten as ‘sliced rice cake soup’ and ‘rice cake and
mandu soup’
2. Medat, fish, eggs, and 2-1. Meat 24 Pork, chicken, beef, etc.
legumes 2-2. Seafood 142  Fish cake, mackerel, squid, etc.
2-3. EQgs 3 EQgs, quail eggs, duck eggs
2-4. Legumes 21 Tofu, soybean, soft tofu, etc.
3. Vegetables, seaweed, 3-1. Vegetables 130  Onion, white radish, tomato, efc.
mushrooms, and 3-2. Seaweed 23 Sea mustard, laver, sea fangle, efc.
starchy vegetables 3-3. Mushrooms 15 Oyster mushroom, pine mushroom, oak mushroom, etc.
3-4. Starchy vegetables 13 Potatoes, acorn jelly, com, etc.
4. Pickled vegetables 4-1. Kimchi 14 Chinese cabbage Kimchi, radish Kimchi, young radish Kimchi, etc.
4-2. Jangajji 11 Salted radish, pickled perilla leaves, Korean pickled cucumbers, etfc.
5. Fruits 5. Fruits 47 Apple, mandarin orange, watermelon, etc.
6. Milk and dairy products 6. Milk and dairy products 10 Milk, yogurt, cheese, etc.
7. Others 7-1. Fats and oils 14 Soybean oil, sesame oil, rapeseed oil, efc.
7-2. Sugar 8 Sugar, starch syrup, honey, etc.
7-3. Rice cake, bread, and 41 Rice cake, cereal, bread with jom, etfc.
confectionary
7-4. Alcoholic beverages 16 Beer, Korean distilled spirits, Korean rice wine, etc.
7-5. Non-alcoholic beverages 45 Coffee, cola, fruit drinks, etc.
7-6. Seasonings including salt 50 Soy sauce, soybean paste, salt, efc.
7-7. Nuts and seeds 18 Peanut, sesame, almond, etc.
7-8. Other starchy products 8 Wheat flour, starch flour, bread crumb, etc.




76/ AFAYHE o83 AFAFNE A

ERSITE B4 QAL Al 7Y olelel k] deE 7H4]
of THalAE £ ATe] 2 Bajo] 3t 7] AAte] 7S
Marsts Aolel] whiel Alelstect.

2

)
=t
rE
s
o,
VRS
o
4
001\'1”,
i
fjé
o
C s
ol =
&
o 1>
~ ™
oﬁ.%m
riéiﬁ
N
ofd >J%§1H
— |0 o = fr 4
g o

>
— opx
ruEH'le]o_l

ﬂl

t {0 |

E

nTz

B o,
O Ml o

al, o] 0]} 7PEHE4°ﬂ “41 HHL 7rEe] F 14
BRUAFA GF0 GUEFOR YHA gl 4
A AN AESHAh AED ABERE YHY
Az A ESRERAS A5 AR BAdofl= EXCEL
2010 (Microsoft Corporation, Redmond, WA)3} SPSS 21.0
(IBM SPSS Inc., Chicago, IL, USA)S o]83}%ich

2 4l 19 B4
T 2 AE 19 1D B FFel AAskE BlE (OF
FA)E AFEBIIL 11 7FEAI7E 001 oAkl AERES AlE
Zoy ggAEcR ARG AZEER o 5=
HEAEES 191 19 Bt A7 gl wiste] 4]

o] 191 14 et FiEFo] AAIsh= vleZ AkEstal o]

o
% A s (w2
v

E}u] C, E]o}u

EXCEL 2010 (Microsoft Corporation, Redmond,
WA)Z} SPSS 21.0 (IBM SPSS Inc., Chicago, IL, USA)&
ol g5t

Q

Mg 28 47
B Aol HEAoR g% YA
33 2k

JPHH7 1L FEopA 3

Hg ] Hol7}

3L Table

b
)
i
_1>~

ﬁt‘* HAAAHF (xS JAEA S
Aol A AEEEE HHHHF A&
7&-04 wate] Hasks A (VR 5t
A Y AEEEE HAAAFT (X)olA
9 AT (), & AET BaAHES
AEEEE AAFECR e AUt o=

[e] IS
L oohea e SA0R FHHEt:

X B 3o kb
(5
3
?_11{

Lo
ri
1o
Y
ol
+
h<

i =24
Minimize Y= Y, [ (x7P— XOZ’S)/X”I"“]

i=1

i AJEEE 124 (1 *1}%, 2: 3 W, 4 W,

50 &5 6 oFiF Tt U 8 o 9 AR 100 SRR
11: WA, 12 28 AiTEr, 13: A=A, 14: Zolx, 15: 3}
Q= - QAEZ 17 8R4, 18 W, 19: o - owk
IR E 20 FE2LH, 21: 7]1——& 22: Zu|®, 23:
Ants, 24 7k 29

=
T

o] gAloll A ik 247 A EE o] sjgElch Aggtos
A Vi ulAgely] tie] ABALNY A
83 571 glolA BAANES ol g 1t

ook stk ol 0 olge) g b A el
w7k A e T, s 225
SR 0] Ao)Z hebE Ho) B ()t
o] |} (N2 EHET Qe AR (P, N

23} o] Aok

L

ox r_>r‘.

o] WL AEE

_E_!‘

]f /Yfpt< X—ioba" then ]VI — ()(iobs_)(iopt)/)(iobs7 and P/ =0
-[f Xv]opt > Xobs then N =0 and P — (ant_‘le:obs)/‘X;nbs
If X' = X, then N, =0and P, =0

Ve Bl AR 12 et Hapse] o
ﬁ:.‘:lE]:]l 1:]____‘]_1_ 7]_0 /\/_p_‘

i=1

(Pyst 30 wA (N)Oﬂ AAAE 3
a7} sick ek AF A, oA 2 o
Goll T AL TheTt Lol AT

WA AFHIL B AkEAL AFFDE N2y
Fapol Tk AgllA] THrE A4 89l W 4



Journal of Nutrition and Health (J Nutr Health) 2018; 51(1): 73 ~86 /77

Table 3. The liner programming model used in the study

Decision variables X, P, N;
i=24
Objective function Minimize V' = Y, (P,+ N,)
i=1
. 10 S o 90
Food group j pPl< ) IX]1 < P;
Food intake constraints )
Food subgroup i N xmti< p®
i=1
i=24 E
Energy 3 xmtx W_ DRIs
i=1
55 ' By 65
X —— < opt 9
Carbohydrate E; % 00 = lle“ X To0 X 4< E X 100
Constraints i=21
Energy/nutrient constraints  Protein Bx——< LE XPx —% By X4< EX 20
o X oo = 24 XX g <= 100
15 By 30
X < M —L X
Fot AT ; X' o6 % 9 = X 15
i=24 B <
. oty Bie.
Nutrient & ;‘ XX S0 = DRIs,
Deviational varioble Non-negative constraints P, >0, N;>0
constraints Structural constraints Pi— N, = (X7— X)) X

X" Optimized intake of food subgroup i

P;: Positive deviation of food subgroup i

N;: Negative deviation of food subgroup i

j» Food group 1 ~7
(1: Grains, 2: Meat, fish, eggs, and legumes, 3: Vegetables, seaweed, mushrooms, and starchy vegetables, 4: Pickled vegetables,
5: Fruits, 6: Milk and dairy products, 7. Others)

P 10" percentile of the observed distribution in the food group

P 90™ percentile of the observed distribution in the food group j

i: Food subgroup 1 ~ 24
(1: Rice, 2: Noodles, 3: Bread, 4: Rice cake, 5: Meat, 6: Seafood, 7: Eggs, 8: Legumes, 9: Vegetables, 10: Seaweed, 11: Mushrooms,
12: Starchy vegetables, 13: Kimchi, 14: Jangajji, 15: Fruits, 16: Milk and dairy products, 17: Fats and oils, 18: Sugar, 19: Rice cake,
bread, and confectionary, 20: Alcoholic beverages, 21: Non-alcoholic beverages, 22: Seasonings including salt, 23: Nuts and seeds,
24: Other starchy products)

PP: 90" percentile of the observed distribution in the food subgroup i

E; : Amount of energy in 100 g of the food subgroup i

B,.: Amount of carbohydrate in 100 g of the food subgroup i

B, Amount of protfein in 100 g of the food subgroup i

B;;: Amount of fat in 100 g of the food subgroup i

k: Nutrient 1~ 11
(1: Protein, 2: Vitamin A, 3: Vitamin C, 4: Thiomin, 5: Riboflavin, 6: Niacin, 7. Calcium, 8: Phosphorus, 9: Sodium, 10: Potassium, 11: Iron)

By,: Amount of the nufrient k£ in 100 g of the food subgroup i

X: Observed intake of food subgroup i
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Table 4. Food intake constrains applied fo the linear programming models for Korean male adults

19-29 years 30-49 years 50-64 years Over 65 years
Food group Food subgroup (n=1,212) (n=3,914) (n=3,12¢) (n=3.093)
] 01h 901h ] 01h Qoth ] Oth 90m ] Oth 90m
Grains 112 437 137 459 157 463 154 463
Rice - 366 - 379 - 404 - 412
Noodles - 155 - 167 - 132 - 120
Bread - 24 - 0 - 0 - 0
Rice cake" - 0 - 0 - 0 - 0
Meat, fish, eggs, and 62 574 72 562 41 480 12 393
legumes
Meat - 435 - 341 - 244 - 187
Seafood - 172 - 217 - 230 - 175
Eggs - 100 - 99 - 65 - 53
Legumes - 72 - 95 - 95 - 91
Vegetables, seaweed, 36 472 74 536 69 607 38 561
mushrooms, and
starchy vegetables
Vegetables - 386 - 434 - 477 - 433
Seaweed - 10 - 13 - 17 - 11
Mushrooms - 15 - 17 - 12 - 4
Starchy vegetables - 94 - 106 - 116 - 115
Pickled vegetables 5 243 26 305 24 343 10 329
Kimchi - 227 - 295 - 328 - 325
Jangaji - 37 - 32 - 22 - 17
Fruits Fruits - 305 - 451 - 513 - 419
Milk and dairy products Milk and dairy products - 364 - 265 - 212 - 208
Others 49 1,300 68 1,334 52 1.103 29 702
Fats and oils - 25 - 21 - 15 - 10
Sugar - 26 - 29 - 25 - 18
Rice cake, bread, and - 113 - 138 - 140 - 131
confectionary
Alcoholic beverages - 718 - 845 - 720 - 353
Non-alcoholic beverages - 680 - 608 - 379 - 263
Seasonings including salt - 89 - 97 - 87 - 71
Nuts and seeds - 7 - 9 - 14 - 10
Other starchy products - 41 - 29 - 16 - 5

Data were analyzed using complex sample module.

10™ 10" percentile of the observed distribution in the food group or food subgroup obtained by analyzing the data of a one day 24-hour
dietary recall from the 2010-2014 Korea National Health and Nutrition Survey

90™ 90™ percentile of the observed distribution in the food group or food subgroup obtained by analyzing the data of a one day 24-hour
diefary recall from the 2010-2014 Korea National Health and Nutrition Survey

Hyphens (-) in the table mean that constraints were not set.

1) Including ‘Galaetteck’ eaten as ‘Sliced rice cake soup’ and Rice cake and mandu soup’

& (Brha: 55~65%, TS 7~20%, A% 15~30%) Rl A, BER C, yolopql, Zh, )L, )l disii= et
= Alfzd o AAsHth 137] 94 $ AT AR g A4 rIee® dAskt 2010 @l
o] M i (S, WEHl A, HIEH C, Elopyl,  FHF7IEF N FEl =T (Retinol Equivalents, RE)
BRZap, olobil, 4, ¢, A)ell telds AFAEF & RSO, 2015 B YA HH7IE oAM=
g2 s dFlEel AE g (ZH)ol diside & AEEEA4EE (Retinol Activity Equivalents, RAE)& At
BAFEY e sl 7o R A SRAFHFE Bk 2y & dAollA o]t SRt dd A
o] AAH F¥x (HES) O tsire FHAFF the  A=oA= e A9 92 =TT RE)E AR
Je 7102 Sl ARt FEe] A g (WIEE  skal gl7] wiZoll wERel AS] AleFx A ofl= 2010 oF
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Table 5. Food intake constrains applied fo the linear programming models for Korean female adults

19-29 years 30-49 years 50-64 years Over 65 years
Food group Food subgroup (n=1.367) (n=4413) (n = 3.663) (n = 3,353)
] 01h 901h ] 01h Qoth ] Oth 901h ] Oth QOYh
Grains 60 334 85 353 99 367 119 391
Rice - 250 - 289 - 326 - 364
Noodles - 124 - 120 - 107 - 58
Bread - 40 - 26 - 0 - 0
Rice cake" - 0 - 0 - 0 - 0
Meat, fish, eggs, and 39 404 36 386 20 341 2 268
legumes
Meat - 277 - 211 - 163 - 100
Seafood - 141 - 157 - 152 - 126
EQgs - 74 - 74 - 54 - 29
Legumes - 47 - 76 - 77 - 61
Vegetables, seaweed, 31 396 51 513 53 581 28 475
mushrooms, and
starchy vegetables
Vegetables - 300 - 396 - 427 - 357
Seaweed - 8 - 15 - 15 - 9
Mushrooms - 12 - 18 - 10 - 2
Starchy vegetables - 99 - 125 - 170 - 125
Pickled vegetables 0 155 12 231 12 252 0 248
Kimchi - 145 - 219 - 240 - 242
Jangajji - 38 - 29 - 21 - 14
Fruits Fruits - 361 - 510 - 653 - 398
Milk and dairy products Milk and dairy products - 312 - 283 - 250 - 208
Others 45 1,053 40 788 29 601 16 400
Fats and oils - 18 - 14 - 12 - 7
Sugar - 21 - 19 - 16 - 11
Rice cake, bread, and - 116 - 136 - 156 - 144
confectionary
Alcoholic beverages - 338 - 270 - 56 - 0
Non-alcoholic beverages - 653 - 451 - 347 - 218
Seasonings including salt - 68 - 71 - 66 - 53
Nuts and seeds - 5 - 8 - 14 - 5
Other starchy products - 30 - 23 - 14 - 5

Data were analyzed using complex sample module.

10™ 10" percentile of the observed distribution in the food group or food subgroup obtained by analyzing the data of a one day 24-hour
dietary recall from the 2010-2014 Korea National Health and Nutrition Survey
90™ 90™ percentile of the observed distribution in the food group or food subgroup obtained by analyzing the data of a one day 24-hour
diefary recall from the 2010-2014 Korea National Health and Nutrition Survey
Hyphens (-) in the table mean that constraints were not set.
1) Including ‘Galaetteck’ eaten as ‘Sliced rice cake soup’ and Rice cake and mandu soup’
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Table 6. 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

Observed Optimized Observed Optimized Observed Optimized Observed Optimized

Food group Food subgroup ) 7 - 8 7 - 8 N - . n -

intake intake intake intake intake intake intake infake
(g/day)  (g/day)  (g/day)  (g/day) (g/day)  (g/day)  (g/day)  (g/day)
Grains Rice 201.36 23415 229.38 18821 257.65 188.20 267.84  163.23
Noodles 53.87 49,00 50.52 49.41 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, and  Meat 16459  183.61 13544 13544  91.74 93.91 6823 17228
legumes Seafood 62.81 62.81 82.24 110.26  84.69 201.16  62.25 169.86
Eggs 36.68 36.68 34.14 34.14 22.20 22.20 13.35 18.59

Legumes 27.33 27.33 34.26 34.26 35.09 35.09 32.29 32.29
Vegetables, seaweed, Vegetables 184.92  386.16 22474 43443 24403  476.64  207.86  433.06
mushrooms, and Seaweed 8.86 8.86 9.35 9.35 11.82 11.82 8.36 8.36
starchy vegetables 1 .iniooms 6.15 6.15 6.12 6.12 4.44 4.44 351 3.51
Starchy vegetables 3017 30.17 40.68 40.68 43.18 43.18 38.48 38.48

Pickled vegetables Kimchi 100.36 6.77 14358 1594 15125 3019 13878 5538
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 17692 17692  147.46 147.46
Milk and dairy products Milk and dairy products 113.39 364.00 76.98 265.00 57.82 57.82 49.11 145.67
Others Fats and oils 10.15 10.15 8.78 8.78 5.76 5.76 3.47 3.47
Sugar 8.64 8.64 10.57 10.57 9.07 9.07 6.22 6.22

Rice cake, bread, and 42.24 42.24 44,63 44,63 44.36 44.36 40.95 40.95

confectionary

Alcoholic beverages 181.91  181.91 25089 250.89 23206 232.06 109.86 109.86

Non-alcoholic beverages 257.57  257.57  213.32 21332  127.31  127.31 86.90 86.90

Seasonings including salt  41.18 0.00 47.42 0.00 43.16 0.00 33.60 0.00

Nuts and seeds 3.01 3.01 4.38 4.38 6.03 6.03 4.55 455

Other starchy products 12.85 12.85 9.14 9.14 6.48 6.48 3.39 3.39

1) Data were analyzed using complex sample module.

mandu soup’

2) Including ‘Galaetteok’ eaten as ‘Sliced rice cake soup’ and ‘Rice cake and
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Table 7. 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?'d OpTimized Qbsewt?ld OpTimized Qbservae}d OpTimized Qbsewtid Optimized

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 129.47 154.14 166.19 169.29 194.60 161.68 225.51 128.80
Noodles 40.42 14.90 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, and  Meat 110.63 192.15 81.80 83.75 56.95 56.95 39.95 100.00
legumes Seafood 48.71 49.65 58.86 58.86 55.27 132.27 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 33.57
Vegetables, seaweed, Vegetables 149.45  300.32 195.64 39628  207.91 427.03 163.13  357.02
mushrooms, and Seaweed 7.09 7.09 11.27 11.27 11.08 11.08 8.20 8.20
starchy vegetables ) ihrooms 5.36 5.36 6.32 6.32 5.00 5.00 2.84 2.26
Starchy vegetables 31.66 31.66 42.38 42.38 53.80 53.80 41.79 41.79

Pickled vegetables Kimchi 59.60 59.60 99.73 56.30 106.13 61.74 97.44 85.80
Jangaji 10.86 10.86 8.23 8.23 6.44 6.44 5.03 5.03
Fruits Fruits 118.34 36140 19622  301.10 26353 26353 141.37  353.47
Milk and dairy products Milk and dairy products 98.57 312.00 85.27 240.42 79.08 195.68 45.93 191.89
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, and 40.20 40.20 43.32 43.32 51.83 51.83 45.83 45.83

confectionary

Alcoholic beverages 92.22 92.22 76.86 76.86 38.87 38.87 11.10 0.00

Non-alcoholic beverages 248.33  248.33 160.67 160.67 110.06  110.06 71.30 75.67

Seasonings including salt  31.40 0.00 33.91 0.00 31.41 0.00 24.23 0.00

Nuts and seeds 2.68 2.68 3.82 3.82 5.67 5.67 3.06 3.06

Other starchy products 10.65 10.65 7.41 7.41 5.33 5.33 3.51 3.51

1) Data were analyzed using complex sample module.
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Table 8. Comparison of nutrient contents between observed and optimized food infake pattems among Korean male adults

19-29 years 30-49 years 50-64 years Over 65 years
o Energy/Nutrient o Energy/Nutrient . Energy/Nutrient . Energy/Nutrient
Energy/Nutrient Obsgrved Optlmlzed constraints Obsgrved Opflmlzed constraints Obsgwed Optlmlzed constraints Obseyed Ophrmzed constraints
nufient  nufient ———  nutrient  nufient ————— nufrient  nufient —————— nufient  nutient —
contents confents 1OWer  UPPEr  onients contents  'OWEr UPPET  onients  contents  1OWEr UPPEM ontents  contents  1OWer  Upper
lirnit lirnit lirnit lirnit limnit limit limit limit
Energy (kcal/day) 2,313 2,600 2,600 2,449 2,400 2,400 2,348 2,200 2,200 2,020 2,000 2,000
Carbohydrate (% energy) 56 57 55 65 59 56 55 65 62 56 55 65 69 55 55 65
Protein (% energy) 15 16 7 20 15 16 7 20 14 18 7 20 13 20 7 20
Fat (% energy) 23 23 15 30 20 22 15 30 16 18 15 30 14 21 15 30
Protein (g/day) 89 101 65 - 90 95 60 - 83 100 60 - 67 100 55 -
Vitamin A (pg RE/day)” 820 1,025 750 3,000 927 1,080 750 3,000 891 1,047 700 3,000 695 943 700 3,000
Vitamin C (mg/day) 85 106 100 2,000 106 121 100 2,000 110 127 100 2,000 93 118 100 2,000
Thiamin (mg/day) 1.9 2.1 1.2 - 2.0 2.0 1.2 - 1.9 1.8 1.2 - 1.6 1.9 1.2 -
Riboflavin (mg/day) 1.5 1.9 1.5 - 1.5 1.8 1.5 - 1.4 1.5 1.5 - 1.1 1.5 1.5 -
Niacin (mg NE/day) 20 21 16 35 21 21 16 35 19 23 16 35 16 23 16 35
Calcium (mg/day) 529 800 800 2,500 584 800 800 2,500 582 750 750 2,000 498 817 700 2,000
Phosphorus (mg/day) 1,292 1,580 700 3,500 1,386 1,638 700 3,500 1,339 1,546 700 3,500 1.141 1,636 700 3,500
Sodium (mg/day) 4,897 2,000 - 2,000 5,792 2,000 - 2,000 5,430 2,000 - 2,000 4,41 2,000 - 2,000
Potassium (mg/day) 3,007 3,500 3,500 - 3,496 3,687 3,500 - 3,464 3,677 3,500 - 2,944 3,563 3,500 -
Iron (mg/day) 17 18 10 45 19 19 10 45 19 21 10 45 27 22 9 45

Hyphens (-) in the table mean that constraints were not set.

1) The unit used for vitamin A in the Dietary Reference Intakes for Koreans (KDRIs) was changed from pg retinol equivalents (ug RE) to ug retinol activity equivalents (ug RAE) in 2015. Therefore,
we used the 2010 KDRIs for vitamin A.
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Table 9. Comparison of nufrient contents between observed and optimized food infake pattems among Korean female adults

19-29 years

30-49 years

50-64 years

Over 65 years

o Energy/Nutrient
Observed Optimized

Observed Optimized

Energy/Nutrient

Observed Optimized

Energy/Nutrient

Observed Optimized

Energy/Nutrient

Energy/Nutrient . . constraints . . constraints . . constraints f . constraints
nufrient  nutrient nufient  nutrient nufient  nufient ——— nutrient  nufrient
contents confents 1OWer  UPPEr  onients  contents  1OWEr  UPPET - onients  contents  1OWEr  UPPET  onients  contents  IOWer  Upper
lirnit lirnit lirnit lirnit limnit lirnit lirnit lirnit
Energy (kcal/day) 1,680 2,100 2,100 1,742 1,900 1,900 1,753 1,800 1,800 1,543 1,600 1,600
Carbohydrate (% energy) 59 58 55 65 64 65 55 65 70 65 55 65 75 65 55 65
Protein (% energy) 15 17 7 20 15 15 7 20 14 18 7 20 13 19 7 20
Fat (% energy) 24 24 15 30 20 20 15 30 16 18 15 30 12 18 15 30
Protein (g/day) 63 87 55 - 65 71 50 - 62 79 50 - 49 75 45 -
Vitamin A (pg RE/day)” 634 957 650 3,000 830 1,183 650 3,000 856 1,151 600 3,000 631 1,105 600 3,000
Vitamin C (mg/day) 80 159 100 2,000 106 155 100 2,000 123 152 100 2,000 81 157 100 2,000
Thiamin (mg/day) 1.3 1.9 1.1 - 1.5 1.7 1.1 - 1.4 1.6 1.1 - 1.2 1.5 1.1 -
Riboflavin (mg/day) 1.1 1.7 1.2 - 1.2 1.5 1.2 - 1.1 1.4 1.2 - 0.8 1.3 1.2 -
Niacin (mg NE/day) 14 19 14 35 15 16 14 35 15 18 14 35 12 17 14 35
Calcium (mg/day) 404 700 700 2,500 489 700 700 2,500 498 800 800 2,000 400 800 800 2,000
Phosphorus (mg/day) 938 1,349 700 3,500 1,052 1,243 700 3,500 1,063 1,373 700 3,500 869 1,273 700 3,500
Sodium (mg/day) 3,592 2,000 - 2,000 4,233 2,000 - 2,000 4,020 2,000 - 2,000 3,256 2,000 - 2,000
Potassium (mg/day) 2,326 3,500 3,500 - 2,855 3,500 3,500 - 3,029 3,617 3,500 - 2,332 3,500 3,500 -
Iron (mg/day) 12 16 14 45 15 17 14 45 16 20 8 45 19 21 8 45

Hyphens (-) in the table mean that constraints were not set.

1) The unit used for vitamin A in the Dietary Reference Intakes for Koreans (KDRIs) was changed from pg retinol equivalents (ug RE) to ug retinol activity equivalents (ug RAE) in 2015. Therefore,

we used the 2010 KDRIs for vitamin A.
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