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Abstract

The purpose of this study was to propose the appropriate sizes and dish combination for nutritional-balanced lunch
boxes delivered to children under the government-funded meal service program in Korea. The study was based on the
3:1:2 Meal Box Magic, a nutrition education method developed in Japan. A total of 290 lunch menus, comprising
of 10 day menus from 29 organizations having delivered lunch boxes to children during summer vacation of 2008,
were analyzed and used as the base data for lunch box combination. Dishes of the menus were classified into 6
groups: Rice group, Protein side dish group (including meat, fish, egg, and bean dishes), Vegetable side dish group,
Kimchi group (including kimchi and jangajji), Soup-stew group, and the other group. Nutrient analysis was conducted
for 100 ml of these dishes by CAN Pro 3.0 utilizing volume and weight conversion data used for analysis of the
Korea Health and Nutrition Examination Survey and those from the Nutrient Composition of Food for Consumers.
All the possible combinations of 5 dishes, comprising of 3 dishes from Rice group, Protein side dish group, and
Kimchi group, respectively, and 2 dishes from Vegetable side dish group, were made using the frequently served
dishes from the respective dish group. Nutrient analysis of each combination was conducted based on the assumption
that a lunch box was 600 ml and filled up to 80% by dishes using the volume ratio of 3:1:1.5:0.5 for Rice group
: Protein side dish group : Vegetable side dish group : Kimchi group. The mean and standard deviation of energy and
nutrients of all combinations calculated by weighting the serving frequency of each dish selected for the combinations
were 621 £ 81 kcal for Energy, 22.1 £5.0 g for Protein, 120 £45 mg for Calcium, 4.1 + 1.1 mg for Iron, 201 + 130 pg
RE for Vitamin A, 0.34 +0.10 mg for Thiamin, 0.27 + 0.10 mg for Riboflavin, and 24.3 + 9.6 mg for Vitamin C. The
energy percentages from Carbohydrate, Protein and Fat were 66%, 14% and 20%. The analysis results met the
nutrition standard of lunch boxes for male elementary students in grades 4 through 6 under the government-funded
meal service program regarding calories, nutrients except calcium and riboflavin, and macronutrient distribution ranges.
Accordingly appropriate box sizes were suggested for different age and sex groups to meet the respective nutrition
standards. In addition, milk or dairy products were suggested to accompany lunch boxes to supplement calcium and
riboflavin intake. The method of selecting box sizes and making dish combination suggested in this study could be
useful for the organizations preparing lunch boxes under the government-funded children's meal service program
where nutrition professionals are not available. (Korean J Community Nutrition 14(5) : 565~575, 2009)
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Table 1. General characteristics of the organizations having

provided lunch box menus

Characteristics Classification Frequency (%)
Seoul 7(24.1)
Busan 5(17.2)
. Gyeonggi-do 5(17.2)
Region
Gangwon-do 7(24.1)
Jeolla Nam-do 4(13.8)
Jeju 1( 3.4)
Large cities 13 ( 44.8)
Location Small cities 11( 37.9)
Rural area 5(17.2)
Type of Profit! 3(10.3)
organizations Non profit? 26 ( 89.7)
Reimbursement 3,000 won/meal 24 ( 82.8)
rate 3,500 won/meal 5(17.2)
< 1year 0( 0.0
Duration for meal 1 -2years 7( 24.1)
box service 3 -4 years 10( 34.5)
> 5 years 12( 41.4)
Dietitian employed 8 (27.6)
Dietitian not employed 21 ( 72.4)
Cook employed 26 ( 89.7)
Human resources
Cook not employed 3(10.3)
Volunteers utilized 17 ( 58.6)
Volunteers not utilized 12( 41.4)
<100 15( 51.7)
No. of meails served 100 -199 3(10.3)
per day 200 - 299 6( 20.7)
> 300, < 1000 5(17.2)
Total 29 (100.0)

1) commercial meal box restaurants
2) including welfare centers, local self-support centers, commu-
nity child centers, etfc.



Table 2. General characteristics of the lunch box menus

Characteristics Classification Frequency (%)
0 6( 2.1)
1 8( 28
No. of side dishes" 2 37 (12.8)
(average = 3.3) 3 116 ( 40.0)
4 95 ( 32.8)
5 28 ( 9.7)
Included 193 ( 66.6)
Kimchi .
Not included 97 ( 33.4)
Included 102 ( 35.2)
Soup - stew )
Not included 188 ( 64.8)
! ) Included 74 ( 25.5)
Milk - dairy products .
Not included 216 ( 74.5)
) Included 24 ( 8.3)
Fruits? ]
Not included 266 ( 91.7)
Total 290 (100.0)

1) excluding snacks and dishes other than rice and soup - stew
2) including fruits juice
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Protein side dish
(80mL/100ml)
Rice Vegetable
side dish 1
(240m1/300ml)
(60ml/75ml) Vegetable
side dish 2
(60ml/75ml)
Kimchi
\ ) \ (40mV/50ml) )
300ml 300ml

Fig. 1. Pictorial presentation of suggested dish combination for a
600 ml lunch box (volume of dish / volume of compartment)
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Table 3. Dishes included in lunch box menus

Dish group  Rank Dish (frequency) Acﬁgg?l;!yi ;red
1 Boiled plain rice (126) 126 ( 46.3)
) 2 Boiled plain rice with mixed grain (34) 160 ( 58.8)
rg‘r’oeup 3 Boiled plain rice with black rice (20) 180 ( 66.2)
4 Boiled plain rice with lorown rice (16) 196 ( 72.1)
—  Ofther 11 kinds of rice dishes (76) 272 (100.0)
1 Stir-fried fish paste (21) 21( 4.6)
2 Stir-fied dried squid (19) 40( 8.8)
3 Stir-fied sausage (18) 58 ( 12.8)
4 Stir-fried pork (17) 75( 16.6)
5 Rolledegg (16) 91 ( 20.1)
6 Stir-fried Alaska pollack, dried (15) 106 ( 23.5)
7 Giilled pork with seasoning (14) 121 ( 26.8)
8  Braised mackerel (13) 135( 29.9)
Protein 9 Gri!leq mackerel, pan-fied meat ball, stir-fried anchowy, stir-fied anchovy and green pepper, fish cutlet, 198 ( 43.8)
side dish sfir-fied ham and vegetable (each 10)
group 10  Braised pork seasoned with soy sauce, Bulgogi, stir-fied squid (each 8) 222 ( 49.1)
11 Fried chicken, pork cutlet, pan-fied sausage, braised Pacific saury (each 7) 250 ( 55.3)
12 Grilled chicken with seasoning, grilled Spanish mackerel, griled atka mackerel, griled yellow croaker 274 60.6)
(each 6)
Grilled hair tail, braised meat ball, stir-fried shrimp, stir-fied beef, chicken nugget, braised black bean
13 304 ( 67.3)
(each 5)
Fried chicken with sweet and spicy sauce, braised chicken, braised soylbean curd with seasoning,
14 braised quail's egg with seasoning, pan-fried tuna, braised Alaska pollack, fried pork with sweet and 332( 73.5)
sour sauce (each 4)
—  Ofther 64 kinds of protein side dishes (120) 452 (100.0)
1 Seasoned bean sprouts, cooked (20) 20( 7.2
2 Braised potato (18) 38( 13.8)
3 Seasoned cucumber (17) 55( 19.9)
4 Stir-fried mushroom (12) 67 ( 24.3)
5 Seasoned radish (11) 78 ( 28.3)
6 Stirfried potato, stir-fied stem of sea mustard (each 10) 98 ( 35.5)
Vegetable 7  Seasoned acom stach jelly (8) 106 ( 38.4)
side dish Seasoned leek , seasoned Chinese cabbage, braised lotus root, mixed dish of vegetables and beef
group 8 (each 7) 134 ( 48.6)
9  Seasoned egg plant, seasoned mung bean sprouts, braised burdock, seasoned squash (each 6) 158 ( 57.2)
10 Seasoned dried sea leftuce, seasoned stalk of sweet potato, seasoned root of Chinese bellflower 173 ( 62.7)
(each 5)
¥ Seospned dried rodish cube, seasoned Korean leek, pan-fried Korean leek, seasoned leftuce, seasoned 197 ( 71.9)
radish leaves, pan-fried squash (each 4)
—  Ofher 47 kinds of vegetable side dishes (79) 276 (100.0)
1 Chinese cabbage Kimchi (129) 129 ( 66.8)
Kimchi 2 Cubed radish Kimchi (19) 148 ( 76.7)
group 3 Perila leaves Kimchi (10) 158 ( 81.9)
—  Other 12 kinds of Kimchi dishes (35) 193 (100.0)
1 Soybean paste soup, bean sprout soup (each 9) 18( 17.6)
2 Driied Alaska pollack soup (8) 26 ( 25.9)
Soup- stew 3  Soybean paste soup with dried radish leaves (7) 33 ( 32.4)
group 4 Sea mustard soup, beef radish soup, fish paste soup (each 6) 51 ( 50.0)
5 Kimchi stew, soylbean paste soup with shrimp, cold sea mustard soup, soybean paste soup spinach 63( 61.8)
(each 3)
—  Other 33 kinds of soup and stew dishes (39) 102 (100.0)
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Table 4. Volume-based nutrient contents of frequently served dishes as parts of lunch boxes by dish group (per 100 ml)

Dish group Energy CHO Protein Fat Calcium Iron Vit. A Thiomin Riboflavin  Vit. C

(keal) (Q) (Q) Q) (Mg) (mg) (ng RE) (Mg) (Mg) (Mg)

Mean 155 34.0 3.1 03 7 07 0 0.05 0.02 00

_ SD. 2 06 03 0.1 2 0.1 0 0.00 0.00 00
Rice group !

Min. 150 329 29 0.2 4 06 0 0.04 0.01 00

Mox. 156 345 38 06 M 0.9 0 0.09 0.02 0.0

Mean 191 95 13.6 10.8 44 1.3 84 0.14 0.15 41

Protein SD. 83 8.9 59 53 37 1.1 86 0.10 0.10 38
side dish !

qroup Min. 80 15 49 1.0 9 0.4 0 0.03 0.05 00

Max. 473 53.7 39.6 27.3 141 7.0 391 0.40 0.35 13.1

Mean 69 8.4 2.5 34 42 09 77 0.07 0.07 12.9

Vegetable g 51 7.8 1.6 3.4 36 0.6 77 0.04 0.08 9.9
side dish !

goup Min. 15 13 0.8 0.4 10 0.2 0 0.02 0.02 1.1

Mox. 292 40.6 8.7 21.8 172 39 322 0.15 0.32 472

Mean 20 3.1 1.8 04 45 0.8 109 0.06 0.06 13.9

o SD. 14 26 07 0.2 28 05 271 0.03 0.05 6.8
Kimchi group !

Min. 14 2.1 1.6 04 38 04 38 0.05 0.05 1.2

Mox. 69 12.2 4.6 1.2 152 28 1,150 0.14 0.24 37.8

Mean and S.D are weighted by frequency of each dish belonging to the group.

Table 5. Nutrient contents of examples of dish combination (per 600 mi)"

Energy CHO Protein  Fat  Calcium  Iron  VitA  Thiamin Riboflavin  Vit.C
(keal)  (9) 9 @ (mg) (mg) (MGRE) (mg) (mg) (mg)

562 1020 17.5 7.9 105 3.3 89 024 014 19.8

Menu

Boiled plain rice, stir-fied fish paste, seasoned bean
sprouts, braised potato, Chinese cabbage Kimchi

Boiled plain rice, stir-fried pork, seasoned bean
sprouts, seasoned cucumber, Chinese cabbage 617 972 234 146 107 39 208 0.55 0.27 21.7
Kimchi

Boiled plain rice, stir-fried anchowy, braised potato,
seasoned cucumber, Chinese cabbage Kimchi

549  98.1 16.2 9.1 176 3.6 191 0.25 0.17 29.2

Boiled plain rice, fish cutlet, stir-fried mushroom,
seasoned radish, Chinese cabbage Kimcehi

Boiled plain rice, stir-fied dried squid, seasoned radish,
seasoned mung bean sprouts, Chinese cabbage 524 923 219 6.4 75 2.8 74 020 0.14 156.2
Kimchi

708 1082 275 183 113 3.3 168 034 036 17.5

Boiled plain rice, pork cutlet, seasoned cucumber,
seasoned dried radish cube, Chinese cabbage 773 1289 233 1846 164 5.6 185 052 0.28 33.9
Kimchi

Boiled plain rice with mixed grain, braised Pacific
saury, seasoned bean sprouts, seasoned Korean 571 87.1 240 135 117 4.5 233 0.34 0.31 21.3
leek, Chinese cabbage Kimchi

Boiled plain rice with mixed grain, griled hair tail,

seasoned leek, pan-fried squash, Chinese cabbage 717 962 285 240 91 4.3 277 043 0.35 19.5
Kimchi

Boiled rice with mixed grain, griled hair tail, seasoned

cucumber, seasoned dried radish cube, perilla 711 1172 279 149 212 6.2 541 0.40 0.35 41.2
leaves Kimchi

Boiled rice with brown rice, fried chicken with sweet
and spicy sauce, seasoned dried radish cube, pan- 733 130.3 20.8 153 180 6.6 605 0.47 0.30 39.5
fied Korean leek, perilla leaves Kimchi

1) Analysis results based on the assumption that a 600 ml lunch box was filed upto 80% by dishes using the volume ratio of
3:1:1.5:05 for 1 dish from Rice group, 1 dish from Protein side dish group, 2 dishes from Vegetable side dish group, and 1
dish from Kimchi group
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Table 6. Nutrient contents of dish combination and the current nutritional standard of lunch boxes for targeted children in the study

) Energy CHO  Profein Fat Calcium  Iron Vit A Thiamin Riboflavin Vit C
Nutrient

(keal) 9 9 9 (mg)  (Mg) (ug RE) (Mg) (Mmg) (Mmg)

Mean 103 16.9 3.7 2.3 20 0.7 34 0.06 0.04 4.0
Per 100 mi

S.D. 13 1.7 0.8 0.9 8 0.2 22 0.02 0.02 1.6

Mean 621 101.1 22.1 13.7 120 4.1 201 0.34 0.27 24.3
Per 600 mi

S.D. 81 10.1 5.0 5.2 45 1.1 130 0.10 0.10 9.6
Macronutrient
distribution ranges (%) 66 14 20

Elementary school

students 4th-6th 634 - 11.7 - 267 4.0 184 0.30 0.37 23.4
Nutifional ~ grade(ooys)
standard”  Macronutrient

distribution ranges 55-70 7-20 15-30

(%)
1) The 2008 Child Welfare Program Guide by the Ministry for Health, Welfare, and Family Affaires

Table 7. Suggested sizes and dish combination for lunch boxes for children under the government-funded meal service program

Boys Girls
Recommended Box size suggestion Recommended Box size suggestion
energy (kcal) (ml) energy (kcal) (ml)
1-2 years old children 334 300 334 300
3-5 years old children 467 450 467 450
Elementary school students (1st-3th grade) 534 500 500 500
Elementary school students (4th-6th grade) 634 600 567 550
Middle school students 800 800 667 650
High school students 900 900 667 650

1. Combine dishes using the volume rafio of 3 : 1 : 1.5 : 0.5 for rice group (1 kind), protein side

dish group (1 kind), vegetable side dish group (2 kinds), Kimchi group (1 kind) & fill the lunch
box upto 80%.

2. Provide milk (or dairy product) along with a lunch box.

Dish combination suggestion
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