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Department of Food and Objectives: This study investigated the menu and nutritional contents of convenience store
Nutrition, Chungbuk National lunchboxes, and evaluated the nutritional content by meal type, price, and store brand.

University, Cheongju,

Chungbuk, 28644, Korea Methods: In September 2019, 93 convenience store lunchboxes from the top five

franchise stores were purchased. Relevant information on price, food weight, food

Tel: (043) 261-2790 ingredients, cooking methods, and nutrition labeling were subsequently collected.
Fax: (043) 267-2742 Nutritional content was evaluated based on the daily value (DV) and Index of
E-mail: taisun@cbnu.ac kr Nutritional Quality (INQ), and energy contribution of carbohydrate, protein, fat,

saturated fat and sugar was compared with the recommended range.
Received: August 21, 2020
Revised: August 24, 2020 Results: Most lunchboxes included the food groups; grains/starches, meats/fish/eggs/

Accepted: August 24, 2020 legumes, and vegetables. However, none provided fruits, and only a few lunchboxes
provided milk/milk products. Stir-frying, deep-frying, and pan-frying were the most
frequent methods of cooking. The average energy content of the lunchboxes was 736.6
kcal, whereas the average contents of protein, fat and saturated fat were higher than
40% of the DV, and sodium content was 66.8% of the DV. The contents of most
nutrients in traditional type lunchboxes were higher, as compared to nutrients in one-
dish type lunchboxes. Considering pricing of lunchboxes, protein and sodium contents
were higher in the higher-priced lunchboxes as compared to lower-priced lunchboxes,
but there were no differences in the INQs. The contents of energy, protein, fat,
saturated fat, and cholesterol significantly differed by brand.

Conclusions: Our results indicate that convenience store lunchboxes contain high levels
of protein, fat, saturated fat, and sodium. The nutritional contents differed by meal type,
price, and store brand, and higher price did not imply higher nutritional quality. We
propose the need to educate consumers to check nutrition labels and purchase
appropriate lunchboxes. Manufacturers also need to make efforts to reduce the amounts
of fat, saturated fat, and sodium, and not provide protein in excess.
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Table 1. The meal type of convenience store lunchboxes

Category Total (n=93)
Traditional type (rice and side dishes) 71(76.3)
Average number of side dishes 54+25
One-dish type
Fried rice 9(97)
Rice with toppings 8( 8.6)
Bibimbap 5( 5.4)

n (%) or Mean = SD
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Table 2. The number of lunchboxes providing each food group or each food item
Total Traditional type One-dish type
(n=93) (n=71) (n=22)
Grains/starches 93 (100.0) 71 (100.0) 22 (100.0)
White rice 93 (100.0) 71 (100.0) 22 (100.0)
Other grain 11(11.8) 11( 15.5) -
Noodle 18( 19.4) 16( 22.5) 2( 9.1)
Comn 15( 16.1) 11( 15.5) 4(18.2)
Potato 13( 14.0) 12( 16.9) 1( 4.6
Rice cake 2( 22 2( 2.8) -
Meats/fish/eggs/legumes 93 (100.0) 71 (100.0) 22 (100.0)
Pork 67 ( 72.0) 59 ( 83.1) 8 ( 36.4)
Processed meats/fish 54 ( 58.1) 46 ( 64.8) 8 ( 36.4)
Egg 54 ( 58.1) 38 ( 53.5) 16( 72.7)
Chicken/duck meat 42 ( 45.2) 38 ( 53.5) 4(18.2)
Dried fish 10( 10.8) 10( 14.1) -
Beans/tofu/fried tofu 9( 9.7) 7( 99 2( 9.1)
Beef 6( 6.5) 2( 28 4(18.2)
Seafood 5( 5.4) 3( 4.2 2( 9.1)
Fish 3( 3.2 3( 4.2 -
Vegetable group 91( 97.8) 71 (100.0) 20 ( 90.9)
Vegetables 75( 80.7) 57 ( 80.3) 18( 81.8)
Kimchi 75( 80.7) 61( 85.9) 14 ( 63.6)
Mushroom 8( 8.9 6( 8.9 2( 9.1)
Seaweed 7( 7.5 5( 7.0 2( 9.1)
Fruits - - -
Milk/dairy products 6( 6.5 2( 2.8) 4( 18.2)
n (%)
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Table 3. The number of lunchboxes where each cooking method was used for dishes except white rice and kimchi

Total Traditional type One-dish type
(n=93) (n=71) (n=22)

Stir frying (Bokkeumn) 73 (78.5) 55(77.5) 18 (81.8)
Deep frying 57 (61.3) 51(71.8) 6(27.3)
Pan frying (Jeon) 52(55.9) 44 (62.0) 8 (36.4)
Braising (Jjim) 27 (29.0) 20(28.2) 7(31.8)
Seasoned with condiments (Muchim, Namul, salad) 24 (25.8) 20(28.2) 4(18.2)
Pickled with soy sauce (Jeolim) 21 (22.6) 17 (23.9) 4(18.2)
Bailing in soy sauce (Jorim) 16(17.2) 16 (22.5) -
Stewing 3(3.2) 1(1.4) 2(9.1
n (%)
Table 4. Average price, food weight, and nutritional content of the lunchbox by meal type

VBI?JIZ” Total (N=93) Traditional type (n=71) One-dish type (n=22) tvalue?
Price (won) - 4,275.0 = 5820 4,4550 = 488.0 3,500~6,200 3,696.0 = 478.0 2,900~4,600 6.41%%**
Food weight () - 399.7 + 523 421 = 427 344~ 550 359.7 = 60.9 247~ 460  3.77%%*
Energy (kcal) 2,000 736.6 = 163.8 779.1 = 149.5 485~1,375 599.5 + 131.3 331~ 866  5.06%**
Carbohydrate (Q) 324 99.1 = 195 1021 = 19.1 32~ 157 892 = 17.8  63.0~ 122 2.83%**
Sugar (g) 100 106 = 6.7 120 = 6.4 0~ 31 62 = 60 0~ 26  3.73%%*
Protein (Q) 55 273 = 82 299 = 7. 16~ 50 188 + 52 10~ 28  6.75%*x
Fat (g) 54 261 = 122 283 = 123 10~ 79 190 =+ 9.1 23~ 43  3.209%
Saturated fat (g) 15 66 = 53 67 £ 33 05~ 15 63 = 93 02~ 46 019
Cholesterol (mg) 300 934 = 483 971 = 424 18~ 195 81.3 £ 635 0~ 200 1.10
Sodium (Mmg) 2,000 11,3350 = 4250 1,380.0 = 390.0 628~2,501 1191.0 = 504.0 620~2,206 1.85
Mean = SD or Range (min~max), ** P < 0.01, *** P < 0.001

1) Ministry of Food and Drug Safety [17]
2) By t-test
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Fig. 1. Percentage of the daily value (%DV) and Index of Nutritional Quality (INQ) for each nutritional component in the lunchiboxes by

meal type
*P < 0,05, **P <001, **P <0001 by test
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Fig. 2. Distribution of the lunchboxes according to the recommendations of the Dietary Recommended Intakes for Koreans by medal

type
** P < 0.01 by chi-square test

1) Recommended range [17], 2) % of the goal intake (< 300 mg/day), 3) % of the goal intake (< 2,000 mg/day).
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Table 5. Average price, food weight, and nutritional content of the fraditional type lunchbox by price and brand

Price Brand
l @2 @3 H-value? A B c D i H-value
(n=21) (n=29) (n=21) (n=14) (n=18) (n=15) (n=12) (n=12)

Price (won) 3,952.0 4,4100 5019.0 62.71%** 4,450.0 4,4780 4,353.0 4,383.0 4,6250 240
Food weight (Q) 394.0 414.9 4265  6.72* 441.2 420.8 418.8 387.8 381.2  20.40%**
Energy (kcal) 748.0 777.1 813.0 1.64 917.6 820.6 766.7 664.1 685.8 30.35%**
Carbohydrate (Q) 104.7 99.2 103.6  1.77 105.4 107.5 102.1 93.2 99.2 945
Sugar (g) 11.7 11.2 133 1.05 14.9 13.3 8.7 11.8 108 7.15
Protein (Q) 27.6 29.0 33.4  7.12*% 33.8 33.3 31.1 22.8 25.8 28.00%**
Fat (g) 26.1 28.4 305 267 40.4 28.7 26.1 24.0 20.8 22.85%*x
Saturated fat (g) 5.7 6.4 80 539 7.4 7.5 6.8 6.5 4.7 10.09*
Cholesterol (mg) 86.3 96.1 1094 257 94.4 95.8 121.1 102.2 67.5 12.07*
Sodium (Mmg) 1,208.0 11,4240 11,4900 7.35* 1,495.0 11,3370 11,5340 11,2400 1,2570 7.93

* P < 0.05, *** P < 0.001
1) Q1: =W4,200, Q2: W4,300~4,600, Q3: =%W4,700
2) By Kruskal-Wallis H test
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