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ABSTRACT

Objectives: Rapid economic growth and industrial development in South Korea have
led to a great change in dietary patterns, and the use of convenience foods has
continuously increased. This study was performed to evaluate the energy and nutrient
contents of convenience foods at convenience stores near the universities as a meal.

Methods: Data was collected by visiting 22 convenience stores near some universities
in Chungbuk and Seoul and by checking nutrition labels on convenience foods at the
stores. Data of a total of 338 food items were collected, and divided into five groups
according to the food categories; rice products (n=156), noodles (n=101), burger/
sandwiches (n=62), Tteokbokkis (n=11), and dumplings (n=8). Further, rice products,
noodles, and burger/sandwiches were divided into subcategories.

Results: The proportion of calories from carbohydrates was high in the rice products
and tteokbokki, while the rate of calories from fat was high in burger/sandwiches and
dumplings. Among the rice products, the proportion of carbohydrate calories was high
in a one-dish food, rice with soup, and triangular kimbap, while the proportion of
calories from fat in lunch boxes was high. In the noodles category, ramyeon and
spaghetti had a high percentage of fat calories, while udong had a high percentage of
carbohydrate calories. The ratio of the calorie content in relation to the KDRIs for
adults aged 19-29 years, lunch boxes provided about 1/3 of daily required energy.
However, the amount of calories as one meal was not enough for other types of rice
products except for lunch boxes. Ramyeon was high in calories, fat, and sodium, but
low in protein content. The burger/sandwiches had a high percentage of fat and sodium.

Conclusions: Our results showed several nutritional limitations of convenience meals in
convenience stores according to the type of food. Therefore, college students should
limit excessive intake of convenience meals on a regular basis in order to avoid
unhealthy food intake patterns. Our results demonstrate the need for educating college
students with regard to checking nutrition labels when choosing convenience meals in
order to facilitate the selection of food items that contribute to a balanced diet.
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Table 1. Nutritional evaluation of convenience meals per serving according to the food categories

Rice products Noodles Burgers/sandwiches Tteoklookkis Dumplings P value
(n=156) (n=101) (n=62) (n=11) (n=8)
One serving size () 2635 £ 121.77° 139.7 £ 70.0° 1749 + 60.8° 291.4 £ 49.4° 198.0 £ 37.8° <0.0001
Energy (kcal) 391.9 £ 224.7° 423.6 £ 96.2° 4245 £ 120.0° 615.6 = 108.3° 397.5 £ 107.2° 0.0007
Energy density (kcal/100 Q) 1572 £ 59.8° 3529 £ 116.9° 247.6 + 50.6° 2115 £ 19.1° 198.9 £ 19.3* <0.0001
Carbohydrates () 60.1 £ 27.7° 652 £ 13.5° 401 £ 13.8° 133.7 £ 23.7° 406 £ 14.9° <0.0001
Sugars (9) 51 £ 54° 59 £ 42° 72+  4.6° 172 £ 22.3° 50+ 4.6° <0.0001
Protein (Q) 129 £ 9.8° 93+ 28 134 £ 55° 120+ 3.2° 133 £ 3.7° 0.0009
Fat (Q) 11.0£ 103 142+ 7.° 220+ 7.4° 3.6+ 20° 200 = 64.1° <0.0001
Saturated fat () 3.4+ 4.4~ 63 £ 35° 55+ 35% 14+ 1.2° 67+ 27° <0.0001
Trans fat (Q) 01+ 04 00+ 0.1 01+ 05 00+ 00 00+ 0.1 NS
Cholesterol (mg) 34.0 = 495 57 + 10.4° 448 £ 46.4° 82+ 160° 188 + 52~ <0.0001
Sodium (MQ) 874.2 = 433.4° 1463.2 £ 508.5° 7462 £ 276.3° 1514.6 £ 823.4° 683.8 + 244.4° <0.0001
Energy and nutrient ratfios of convenience meals to DRI for Korean adults
Percent of energy infake to EER for male” (%) 151 £ 8.617° 163 £ 3.7° 163 £  4.6° 23.7 £ 4.1° 153 £ 4.1° 0.0007
Percent of energy infake fo EER for female? (%) 18.7 £ 10.7° 202 = 4.6° 202+ 57° 293+ 520 189 £ 5.1° 0.0007
Percent of protfein intake to RNI for male® (%) 19.8 £ 156.1° 143 £ 4.4° 206 £ 8.5° 1856+ 49° 204 £ 5.4° 0.0011
Percent of protein intake to RNI for female? (%) 234 + 17.9° 169 £ 52° 244 + 10.0° 21.3 £ 5.4° 241 £ 6.6° 0.0011
Percent of cholesterol intake to AMDR of DRIP (%) 11.3 £ 165% 19+ 35° 149 + 155° 23+ 53> 63+ 1.7% <0.0001
Percent of sodium intake to goal of DRI® (%) 437 £ 21.7° 73.1 £ 254° 373 £ 13.8° 75.7 £ 41.2¢° 342+ 122° <0.0001
Calorie ratio derived from nutrients
Carbohydrates (%) 658 = 126" 627 £ 11.1° 391+ 93° 869 £ 35° 406 £ 7.5° <0.0001
Sugars (%) 56+ 69° 58 + 4.2° 71+ 45° 11.3 £ 13.5° 48 +  3.0° 0.0055
Protein (%) 1256 £ 4.2° 88+ 22° 130+ 4.0° 78 £ 1.3° 137 £ 29° <0.0001
Fat (%) 21.7 £ 11.2° 28.5 = 12.0° 478 £ 9.1° 53+ 29¢ 457 £ 8.7° <0.0001
Saturated fat (%) 62+ 58° 127 £ 6.6° 124 £ 7.6° 15+ 15° 152+ 4.6° <0.0001
Trans fat (%) 02+ 1.1 01 £ 02 05+ 17 00 00 00£ 01 NS

1) 2,600 kcal
2) 2,100 kecal
3) 65 g

4) 55 g

5) 300 mg
6) 2,000 mg
7) Mean £ SD

abc: Values with different superscripts within each row are significantly different af p=0.05 by Duncan’s multiple range fest.
** p<0.01, *** p<0.001 by ANOVA
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Table 2. Nutritional evaluation of rice products according o the sub-categories
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Lunch boxes One-dish food Rice with soup Kimbab Triangular Kimbab Poridge P value
(n=38) (n=29) (n=15) (n=22) (n=32) (n=20)

Energy and nutrient contents
One serving size (Q) 4212 + 53.8% 2518+ 821° 2047 % 117.7¢ 231 = 43.8* 1186+ 28.0° 2923 £ 39.0° <0.0001
Energy (kcal) 7307 £ 12319 3995+ 102.8° 259.7 + 60.6° 3437 £ 83.1° 2133+ 57.1% 1753 £ 427° <0.0001
Energy density (kcal/100 g) 173.9 £ 21.9® 1738+ 68.8%® 1754+ 100.0® 1485+ 187° 180.1 %+ 27.1° 604 £ 152° <0.0001
Carbohydrates () 958 £ 18.2° 69.1 £ 17.4° 51,5+ 14.5° 53+ 12.3° 352+ 7.9¢ 33.3 £ 11.19 <0.0001
Sugars () 84+ 53° 51+ 3.9% 23+ 21% 55+ 6.6° 2+ 1,79 52 =+ 7.6 <0.0001
Protein (Q) 27.6 £ 7.8° 108+ 3.6° 75+ 29° 11.3+  39° 56+ 1.8° 53 * 1.9° <0.0001
Fat (Q) 262 £ 7.4° 8.6t 4.6° 27 £ 1.6™ 95+ 6.0° 56t 42° 23 = 1.3¢  <0.0001
Saturated fat (Q) 87 55 24 = 1.9%¢ 08+ 0.6° 29+ 32 1.1+ 1.0% 0.6 = 0.6° <0.0001
Trans fat (Q) 02+ 05% 01+ 02% 03+ 1.0° 0+ 00° 0+ 0c0° 0.0 = 0.0° NS
Cholesterol (mg) 93.7 £ 56.8° 246 £ 41.3° 56+ 6.4° 223 + 28.6° 9.7+ 155° 7.1 £ 9.1°  <0.0001
Sodium (mgQ) 1297.1 £ 348.1°  840.7 £ 269.7° 1170 £ 413.6° 959.6 £ 282.2°  449.1 + 183.8° 483.7 £ 134.7° <0.0001

Energy and nutrient rafios of convenience meals to DRI for Korean adults
Percent of energy intake to EER for male" (%) 28.1 £ 47° 154+ 40° 99+ 23 132+ 3.2° 82+ 22% 6.7 £ 1.6 <0.0001
Percent of energy infake to EER for female? (%) 348 £ 59° 190+  49° 124 £ 29° 164+  40° 102+ 27% 83 £ 20° <0.0001
Percent of protein intake to RNI for male? (%) 425+ 11.9° 166 £ 56° 1156+ 4.4° 174 £ 6.0° 86+ 28° 8.1 2,.9° <0.0001
Percent of protein intake to RNI for female? (%) 502 £ 14.1¢° 19.6 £ 6.6° 13.6 £ 52° 205+ 7.1° 101 £ 3.4° 9.6 £ 3.4° <0.0001
Percent of cholesterol intake to AMDR of DRI (%) 312+ 18.9° 82+ 13.8° 19+ 21° 74+ 95° 32+ 52¢ 24 £ 3.0° <0.0001
Percent of sodium intake fo goal of DRI¥ (%) 649 £ 17.4° 420+ 13.4° 58.5 = 20.6° 479 £ 14.1° 224+ 92° 241 £ 6,7° <0.0001

Calorie ratio derived from nutrients
Carbohydrates (%) 527 £ b7° 70.1 £ 9.1%° 784 = 11.4° 62.8 + 10.0° 674+ 11.6% 75.4 = 9.0%°  <0.0001
Sugars (%) 47 + 3.3° 53+ 42° 34+ 28° 6.4 = 7.4° 39+ 3.3° 11.0 £ 149° 0.0045
Protein (%) 152 £ 3.6 11+ 37° 122+  65° 131 £ 28%® 10.7 £ 3.8° 121 £ 3.8°  <0.0001
Fat (%) 321 £ 6.7° 189+ 7.4° 9.4+ 58 242 + 9.8° 219+ 11.8%* 124 £ 7.0¢ <0.0001
Saturated fat (%) 106 £ 6.7° 51+ 3.1% 29+ 25° 75+  7.6° 44+  3.6° 32+ 346° <0.0001
Trans fat (%) 02+ 05 01+ 03 09+ 33 00+ 0.1 00+ O 00+ 00 NS

1) 2,600 kcal

2) 2,100 kcal

3) 65 g

4) 55 g

5) 300 mg

6) 2,000 mg

7) Mean £ SD

abc: Values with different superscripts within each row are significantly different at p=0.05 by Duncan’s multiple range test.
** p<0.01, ***: p<0.001 by ANOVA



Table 3. Nutritional evaluation of noodles according o the sub-categories

Ramyeon (n=83) Udong (h=11) Spaghetti (n=7) P value

Energy and nutrient contents

One serving size(g) 116.8 £ 465° 2665 £ 57.9° 2121 £ 60.3° <0.0001
Energy(kcal) 431.8 £ 982 3935 = 548 374.4 £ 109.0 NS
Energy density (kcal/100 g) 393.4 £ 82.4° 150.1 £ 17.5° 1915 £ 76.4° <0.0001
Carbohydrates(g) 651 £ 12.7° 775 £ 82° 470 £ 8.3° <0.0001
Sugars(g) 52+ 2.8° 100 £ 8.3° 84+ 57° 0.0003
Protein(g) 90+ 28 110+ 34 100+ 15 NS
Fat(Q) 162+ 57° 47 £ 4.6° 164 £ 13.6° <0.0001
Saturated fat(Q) 68 £ 3.0° 1.8+ 3.1° 65+ 52° <0.0001
Trans fat(g) 00+ 00° 00+ 02° 02+ 02° <0.0001
Cholesterol(mg) 40+ 6.3° 27 £ 6.1° 29.6 £ 21.8° <0.0001
Sodium(mg) 1505.7 £ 457.5° 1670.9 £ 529.9° 632.4 £ 267.6° <0.0001

Energy and nutrient ratfios of convenience meals to DRI for Korean adults
Percent of energy intake to EER for male" (%) 166 £+ 3.8 151 £ 21 144 £ 4.2 NS
Percent of energy infake to EER for female? (%) 206 £ 4.7 187 £ 26 178 £ 5.2 NS
Percent of protfein intake to RNI for male® (%) 13.8 £+ 4.3 169 £ 52 154 £ 24 NS
Percent of protein intake to RNI for female? (%) 163 £ 5.0 200 £ 6.1 182+ 28 NS
Percent of cholesterol intake to AMDR of DRIP (%) 1.3+ 21° 09+ 20° 99+ 7.3 <0.0001
Percent of sodium intake fo goal of DRIY (%) 752 £ 22.8° 83.5 £ 26.4° 31.6 £ 13.3° <0.0001

Calorie ratio derived from nutrients
Carbohydrates (%) 613 £ 84° 792+  90° 53.8 + 18.9° <0.0001
Sugars (%) 49 +  2.4° 98 75° 9.6 £ 7.9° <0.0001
Protein (%) 83+ 19° 110+ 22° 111+ 25° <0.0001
Fat (%) 305 £ 9.0 98+ 7.9° 351 £ 20.9° <0.0001
Saturated fat (%) 137 £ 5.2° 3.6 54° 149 £ 11.4° <0.0001
Trans fat (%) 00+ Q1° 01+ 03 04 £ 05° <0.0001
1) 2,600 kcal

2) 2,100 kcal

3) 65 g

4) 585 g

5) 300 mg

6) 2,000 mg

7) Mean £ SD

abc: Values with different superscripts within each row are significantly different ot p=0.05 by Duncan’s

** p<0,01, *** p<0.001 by ANOVA

multiple range test.
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Table 4. Nutriional evaluation of burgers/sandwiches according to the sub-categories

Burgers (n=23) Sandwiches (n=39) P value
Energy and nutrient contents
One serving size (Q) 193.7 £ 921 163.9 £ 26.2 NS
Energy (kcal) 457.1 £ 1299 4052 £ 111.0 NS
Energy density (kcal/100 Q) 2493 + 257 2465 £ 459 NS
Carbohydrates () 38.7 £ 182 41.0+ 107 NS
Sugars (Q) 74+t 55 7.1+ 40 NS
Protein () 167 £ 4.6° 115+ 51° 0.0002
Fat (9) 241 £ 85 208 £ 65 NS
Saturated faf (g) 52+ 3.1 57+ 38 NS
Trans fat (Q) 03+ 07 01+ 02 NS
Cholesterol (mg) 31.4 £ 269 528 £+ 535 NS
Sodium(mg) 881.9 £ 333.0° 666.1 = 201.6° 0.0023
Energy and nutrient ratios of convenience meals fo DRI for Korean adults
Percent of energy intake fo EER for male" (%) 176 £ 50 156 £ 4.3 NS
Percent of energy intake to EER for female? (%) 218+t 6.2 193+ 53 NS
Percent of protein intake to RNI for male® (%) 256 £ 7.0° 17.7 £ 7.9° 0.0002
Percent of protein intake to RNI for female® (%) 303+ 83° 209 + 9.3° 0.0002
Percent of cholesterol intake to AMDR of DRIP (%) 106+ 90 176 £ 178 NS
Percent of sodium intake to goal of DRI¥ (%) 441 £ 16.6° 333 £ 100° 0.0023
Calorie ratio derived from nutrients
Carbohydrates (%) 360+ 11.3 1.6+ 70 NS
Sugars (%) 66 45 75+ 45 NS
Protfein (%) 154 £ 2.4° 116+ 41° 0.0001
Fat (%) 49.6 £ 105 468 £ 8.2 NS
Saturated fat (%) 109 £ 546 133+ 85 NS
Trans fat (%) 06+ 1.8 04+ 17 NS
1) 2,600 kcal
2) 2,100 kecal
3) 65 ¢g
4) 55 g
5) 300 mg
6) 2,000 mg
7) Mean £ SD

abc: Values with different superscripts within each row are significantly different at p=0.05 by Duncan’s multiple range test.
*% p<0.01, *** p<0.001 by ANOVA
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