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ABSTRACT

Objectives: This study was performed to set easily applicable portion sizes by sex and
age for children at the Community Child Centers (CCC) in Korea.

Methods: Considering the age and gender specific energy level at Target Patterns for
children aged 6-18 years, which were suggested as a part of the 2010 Korean Food
Guidance System (KFGS), we set three meal sizes. We reclassified the recommended
daily servings of Grains, Meat-fish-eggs-beans and Vegetables group at Target Patterns
into three meal sizes, and then calculated the recommended serving per meal. Each
proposed amount of food per meal was calculated based on serving size of foods
commonly eaten at KFGS, which was then allocated to five meal components; rice,
soup?stew, protein and vegetable side-dishes and Kimchi. Each proposed amount of
food per meal was applied to 173 menus’ recipes from CANpro 3.0 as main
ingredient’s amounts. We cooked the 173 menus at the medium size and measured their
weights after cooking.

Results: Each recommended serving per meal was 0.75, 0.9 and 1.2 for Grains; 1.2,
1.6 and 2.4 for Meat-fish-eggs-beans; 2, 2.4 and 2.8 for Vegetables by meal sizes.
Among five meal components, the ratio of small and large to medium size was 1/5 less
and 1/3 more for rice and 1/3 less and 1/3 more for soup-stew, protein side-dish and
Kimchi, respectively. We suggested the same amount for a vegetable side-dish to
encourage vegetable intake. Proper portion sizes per meal of medium were rice 190 g,
soup-stew 210 g (solid ingredients 60 g), protein side-dish 100 g (meat-eggs-beans) and
70 g (fish), vegetable side-dish 80g and Kimchi 30 g.

Conclusions: Proper portion size per meal suggested in this study may be useful at the
CCC where dietitians are not available and the approach could be applicable to the
other types of meal services.

Korean J Community Nutr 19(4): 361~371, 2014
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Stage I. Setting three level-

meal sizes

Stage II. Calculating serving sizes per meal of foods

by three level-meal sizes

Stage III. Calculating proper portion sizes per

meal of menus by three level-meal sizes

@ Meal size ‘Small’ for male 6~8 and
female 6~11 years of age : 1,600
kcal/day

@ Meal size 'Medium’ for male 9~11
and female 12~18 years of age :
2,000 kcal/day

@ Meal size ‘Large’ for male 12~18
years of age : 2,600 kcal/day

Step 1. Determination of recommended servings per day for
three food groups by three level-meal sizes
based on KFGS ¥

Step 2. Calculation of proportions per meal for three food

groups from KNHANES IV data
‘Grain’ 30%, ‘Meat-fish-eggs-beans’ 40%, and 'Vegetables’ 40%

Step 3. Calculation of recommended servings per meal for

three food groups by three level-meal sizes

Recommended serving per meal = recommended serving per
day in Step 1 X the proportion per meal of each food group

Step 4. Calculation of proposed amounts per meal for each

representative food in three food groups

Proposed amount of a food (g) = recommended serving per
meal in Step 3 X serving size of a representative food in KFGS

Step 5. Decision of the meal structure and 173 menus
Meal structure : rice + soup or stew + protein side-dish +
vegetable-side dish + Kim-chi

Step 6. Allocation of recommended servings per meal for
three food groups to each of five meal components
and calculation the ratio for the meal size ‘Small’ and
‘Large’ to ‘Medium’

‘Grain’ > rice

‘Meat-fish-eggs-beans’ > protein side-dish and soup or stew

‘Vegetables' > vegetable-side dish, soup or stew, and Kim-chi

Step 7. Calculation of the amounts of main ingredients per

meal of each menu
The amount of main ingredients of a menu (g) = recommended
serving per meal of each menu component X proposed amount
per meal of a representative food in Step 4

Fig. 1. Flowchart of the study protocol

Step 8. Modification of 173 menus’ recipes — main
ingredients’ amounts for experiment cooking
at the meal size ‘Medium’ by using the
amount of main ingredients per meal of a

menu calculated in Step 7

l

Step 9. Experiment cooking
Measurement of weights of cooked foods

Step 10. Determination of proper portion size for

food service

Outcome

Proper portion sizes for food service at a Community

Child Center by meal size
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Table 1. Proposed daily servings based on Target Patterns in Korean Food Guidance System for meal service in Community Child

Centers by level of medl size

Target Pattems in Korean Food Guidance Systern 2010"

Energy level (kcal) Group Grains Meat-fish-eggs-beans Vegetables
1800 Male, 6~8 years, EER 1600 kcal 3 3 5
Male, 9~11 years, EER 1900 kcal 3 3 5
2600 Male, 12~14 years, EER 2400 kcal 4 6 7
Male, 15~18 years, EER 2700 kcal 4 6 7
1600 Female, 6~8 years, EER 1500 kcal 2.5 3 5
Female, 9~11 years, EER 1700 kcal 2.5 3 5
2000 Female, 12~18 years, EER 2000 kcal 3 4 7
Proposed daily servings based on Target Patterns®
Energy level? (kcal) Level of meal size¥ Grains Meat-fish-eggs-beans  Vegetables
1600 Small 2.5 3 5
2000 Medium 3 4 6%
2600 Large 4 6 7

1) Target Pattems in the 2010 Korean Food Guidance System were developed according to lifecycle in order to present how to
plan meals using the Food Guidance System and achieve nufriitional goals by the Korean Nufrition Society.
2) Energy levels in Target Pattemns are the age group and gender specific energy levels based on Estimated Energy Requirement

(EER).

3) Proposed daily servings are adopted from recommended daily servings of Target Patfterns in the 2010 Korean Food Guidance
System, but proposed daily serving for vegetables in meal size ‘Medium’ was selected from median 6 between recommended

daily serving 5 for energy level 1800 kcal and 7 for 2000 kcal.

4) Meal size ‘Small’ is for male and female students in the 1th-3th grades (6~8 years) and female students in 4-6th grades (9~11
years) in elementary school; meal size ‘Medium'’ is for female students in middle and high school (12~18 years) and male stu-
dents in 4-6th grades in elementary school; meal size ‘Large’ is for male students in middle and high school.
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Table 2. The proportion of each meal by food group among children aged 6 o 18 years in the 4th KNHANES

Food consumption per day (Q)

Proportion of each meal by food group (%)"

Food group (n = 3,09¢) Breakfast Lunch Dinner Snack

Grains 331.1 £ 3.9 199 £ 04 34.6 £ 05 298 £ 04 15,7 £ 0.5
Meat-fish-eggs-beans 203.4 £ 5.9 18.4 + 0.5 37.0 £ 0.7 34.6 £ 0.6 9.1 £ 05
Vegetables 2150 + 4.1 205+ 05 39.9 £ 0.7 324 £ 06 63 + 04

All values are represented as Mean =+

SE, which is calculated by proc survey procedure using SAS program to consider complex

sampling design of the 4™ Korean National Health and Nutrition Examination Survey (KNHANES).
1) Proportion of each meal by food group is a mean value of proportions of each meal by food group calculated by each person.

Proportion of each meal by food group per person (%) =
fion by each food group per day (Q)

food consumption by each food group per meal (g) / food consump-
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Table 3. The proposed amount of foods as main ingredients of dishes according 1o proposed servings for meal service and serving size
of Korean Food Guidance System by level of medl size

Level of medl size

Food group Food KFGS" serving size () -
Small Medium Large
Proposed KFGS" servings per meal?
Grains 0.75 0.9 1.2
Meat - fish-eggs-beans 1.2 1.6 2.4
Vegetables 2 2.4 2.8
Proposed amount per meal® (g)
Grains
Rice (Bap) Uncooked rice 90 68 81 108
Cooked rice 210 158 189 252
Meat-fish-eggs-beans
Meats Beef, pork, poultry 60 72 96 144
Fish and shellfish Fish 60 72 96 144
Dried fish (anchovy, yellow croaker, squid) 15 18 24 36
Other (i.e. raw shrimp, raw squid) 80 96 128 192
Eggs Egg 60 72 96 144
Beans Black soybeans, soybeans 20 24 32 48
Tofu 80 96 128 192
Vegetables
Vegetables Sweet potato's stalks, bracken, etc. 70 140 168 196
Burdock, balloon flower's root 25 50 60 70
Seaweeds Sea tfangle, sea mustard, sea lettuce (raw) 30 60 72 84
Laver 2 4 5 6
Mushrooms Mushrooms 30 60 72 84

1) Korean Food Guidance System (KFGS)

2) Proposed servings per meal for ‘Grains’ = proposed daily servings for ‘Grains’ x 0.3; Proposed servings per meal for
‘Meat-fish-eggs-beans’ = proposed daily servings for ‘Meat-fish-eggs-beans’ x 0.4; Proposed servings per meal for ‘Vegetables' =
proposed daily servings for ‘Vegetables’ x 0.4

3) Proposed amount of each food per meal = KFGS serving size of each food x proposed serving per meal

Table 4. The proposed amount of foods as main ingredients by food and dish group and level of meal size

Level of meal size

Food group Dish group KFGS' serving size (Q) -
Small Medium Large
KFGS" servings per meal
Grains Rice 90 0.75 0.9 1.2
Meat-fish-eggs-beans Total 60 1.2 1.6 2.4
Protein side-dish 60 1.0 1.35 2.1
Soup & stew 60 0.2 0.25 0.3
Vegetables Total 70 2.0 2.4 2.8
Vegetable side-dish 70 1.2 1.2 1.2
Soup & stew 70 0.3 0.45 0.6
Kim-chi 40 0.5 0.75 1.0
Ratio to medium-level meal size
Grains Rice 90 0.83 1.00 1.33
Meat-fish-eggs-beans Protein side-dish 60 0.74 1.00 1.56
Soup & stew 60 0.80 1.00 1.20
Vegetables Vegetable side-dish 70 1.00 1.00 1.00
Soup & stew 70 0.67 1.00 1.33
Kim-chi 40 0.67 1.00 1.33

1) Korean Food Guidance System
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Table 5. The proposed amount of medium-level meal size by dish group for meal service in Community Child Centers

: Percentile distribution of cooked weight ()
Dish group Amount proposed (Q)
25th 50th 75th

Main dish (n = 7)

Cooked rice (Bap) - 190 - 190
Soup & stew (n = 47)

Total - - - 210

Solid ingredients 51 61 68 60

Liquid 131 158 171 150
Protein side-dish (n = 57)

Meat, eggs & beans 86 97 127 100

Fish 68 70 73 70

Dried fish - - - 30
Vegetable side-dish (n = 54)

Most vegetables 74 80 85 80

Seasoned laver - 8 - 8
Kim-chi (n = 8)

Most Kim-chi - 30 - 30

Sesame leaf preserved in soy sauce (Kkaen-nip-jang-o-jji) - 20 - 20

Suggested menu by seasons

Spring Menu

Cooked rice with peas (2HF2 4

a “ iy Soup with fish cake and potatoes ({2 Z%H=)
%

Bul-go-gi (4|27|&17])

Nk s Blanched broccoli & red chili-pepper paste with vinegar
— = CRRCEEEEnES )

Kimchi (B2 X|)

Summer

Cooked rice with sorghum (4=5=1)
Soup with dried Pollock and tofu (ZEfF&=)

Stir-fried chicken and vegetables (S&0fXi£-2)

Seasoned laver (Z7L0])

Spicy cucumbers and chives in vinegar (20|22 &)

Fall
Cooked rice with black beans (A& &%)
Soybean paste soup with mallow (O} EI& =)
Stir-fried squid with vegetables (2% 0{OFxlj 5-3)
Braised potatoes with soy sauce (ZXtZ=&l)
Kimchi (B 3= ZIX])

Winter

Cooked black rice (50]%})

. n Ry Soybean paste stew with tofu (=5 EI&H 7Y)
' Q Braised Mackerel with radish (1S0{2x2!)
- Seasoned dried radish greens (A|2§7|L+2)

Kimchi (B 32 X|)

Fig. 2. Examples of meals-medium meal size for Child Community Centers by seasons
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