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ABSTRACT

The objectives of this study were to conduct preliminary research to investigate full course meals in Korean style
restaurants in order: i) to analyze the nutrient contents of full course meals per servings, and ii) by analyzing the
above, to examine the amount and the quality of the foods served in the full course meals by Korean style
restaurants in Changwon. A total of 20 restaurants in Changwon participated in this study, and two investigators
visited there, consumed and investigated it. A key finding was that restaurant patrons tended to overconsume
nutrients as compared to the Korean Recommended Daily Allowance(RDA), and restaurants generated large amounts
of food wastes due to the excess food served. Other findings were as follows: 1) 1,821.2Kcal were served,
1,052.6Kcal were consumed and 768.6Kcal which is equivalent to 1/3RDA were thrown away on average. 2) The
average carbohydrate:protein:fat(CPF) ratio of caloric nutrients was 42:27:31. 3) The correlation between the
consumed and unconsumed calories was r=0.661 and the correlation between served and unconsumed calories was
r=0.819. Both consumed and unconsumed calories were closely related to the served calories. 4) The result of the
research showed that mean INQ in most nutrients was higher than 1.0, especially INQ in unconsumed food is mostly
higher than INQ in provided and consumed food. 5) The unconsumed food and the meal prices were closely
correlated in terms of price loss. These findings indicate the Korean style full course meals consisted of a
high-protein, high-fat and high-caloric intake, which is similar to a westernized caloric nutrient pattern. They should
also be strongly encouraged to play an active role in improving their customers’ nutritional status, as well as reducing
the restaurants wastage of food. Lastly, further research should be conducted to improve the quality of the menus in
Korean restaurants.
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Table 1. General information of Korean restaurants in Changwon
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Variables Items N(%)
Meal price per 20,000 830)
person(won) 25,000 10(50)

30,000 4(20)

Number of 20-29 5(25)
servin; d(i)shes 30-39 10650y
>40 5(25)

Number of food items

Grain & starch 5.0

Food Vegetable & fruit 222
groups Meat, fish, egg & legumes 19.1
Milk & dairy products 0.0

Fat & sweet

5.1

Mean C:P:F ratio” in served meals

424 : 269 : 307

I)Energy ratio served from carbohydrate : protein : fat
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Table 2, Caloric nutrients served, consumed and unconsumed in Korean restaurants in Changwon

Nutrients Served Consumed Unconsumed
Energy(kcal) 1,821.2£398.7 1,052.6+230.2 768.6+301.0
(100.0)" (57.8) 422)
Amount of food(g) 1391243594 60222373 790.7£211.4
(100.0) (43.2) (56.8)
INQ 1.30.2 2.0£1.0 1.0+0.4
Protein(g) 121.9+£30.9 61.8£20.5 60.0+21.2
(100.0) (50.7) (49.2)
Animal protein 84.6+19.7 42.315.0 423124
(100.0) (50.0) (50.0)
Plant protein 37.3£14.6 19.547.4 17.8+10.5
(100.0) (52.2) (47.7)
Animal/Plant ratio 2.44:1 2.32:1 2.89:1
Carbohydrate(g) 192.144.8 129.3433.2 62.8+28.4
(100.0) (67.3) (32.7)
Fat(g) 62.8+20.7 32.049.8 30.8+16.1
{100.0) (51.0) (49.0)
Animal Fat 33.2£13.3 16.2£7.6 17.1£10.5
(100.0) (48.8) (51.5)
Plant Fat 29.6+12.9 15.8+74 13.7+9.2
(100.0) (53.3) (46.3)
Animal/plant ratio 1.29:1 1.22:1 1581
Y oj(served %=consumed%-+unconsumed%)
A W 13224 bl ouix] YE 15of 153} o) HZUE 2|4 255.0keal, Ho 738.5kcal
it o)A La]o] 3HAA] A} BERe] AAZE Q] o] WS Ky HF 517.3kcal 7} AZEglon), 2
TE7} gz el 9|8, &8 MMEE W sldeko gl W 25lkeal7t WA Ql9lch cha
TR Y AEARL] Fe]o] *9-0]0]'_1_ TS ekl o] A A 321kcalofA ZTH 840kcal7} AlTE o]
zE)¥ sto 3 Holck wahi autxor TE T & HA| Aagtof Hojrp 2L £ 4= 9lglch As B
A191520] AR 0" o ARE FHg 4] el 517 ChlA) oIeRO. 247 3kcalo] 71, HEF 2RO 240 2keal o]
Ao | R A denba] 2aED s AAojojA] A AT Ao vk A2 e vk iR T 9ich

BAlol B BAT oleed 9 mael Wasihn
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= ARtk ARgelA wAle WY 5wzt
22 ofulakck Ae] AHee
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Table 3. Mean, minimum and maximum Calories of served, consumed and unconsumed caloric nutrients

. Served Consumed Unconsumed
Nutrients . . s

Mean Min-Max Mean Min-Max Mean Min-Max
Energy(kcal) 1,821.2 1,299.8-2,792.0 1,052.6 718.9-1,607.2 768.6 348.3-1,442.7
Carbohydrate(kcal) 768.3 477.7-1051.5 S517.3 255.0-738.5 251.0 61.7-465.8
Carbohydrate kcal%"' 424 32.5-56.9 9.2 35.5-67.0 32.2 15.5-52.3
Protein(kcal) 487.5 321.1-839.7 2473 143.6-526.6 240.2 87.9-427.96
Protein kcal% 26.7 19.6-36.4 23.3 18.9-32.8 32.5 18.3-61.2
Fat(kcal) 565.4 298.0-1040.5 287.9 132.4-463.7 277.4 93.4-595.7
Fat kcal% 30.8 17.7-40.0 27.5 12.8-40.9 35.3 21.8-55.7
CPF ratio 42.4:26.9:30.7 49.2:23.3:27.5 32.2:32.5:35.3

! . . .
) Kcalorie % of caloric nutrient

WA HE] 10-20%, A|HRORHE 15-25%0] u|slH
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Table 4, Mean, minimum and maximum values of vitamins, minerals and other nutrients served, consumed and unconsumed in

Korean restaurants in Changwon

Nutrients Served Consumed Unconsumed
Mean Min-Max Mean Min-Max Mean Min-Max
Calcium(mg) 1,033.5£395.1 541.2-1919.2 455.6+171.3 152.2-1,593.9 577.8+339.3 233.4-840.6
Animal Ca(mg) 613.7+302.2 284.3-1,397.5 257.6+134.8 73.4-1,174.0 356.01247.3 90.4-552.0
Plant Ca(mg) 419.8+171.9 196.9- 960.4 198.0+88.0 78.8-483.9 221.8+124.6 101.8-476.5
Animal/plant ratio 1.55:1 - 1.70:1 - 1.46:1 -
P(mg) 1470.9+394.8 951.0-2,607.5 780.7+264.1 239.8-1,070.9 690.3+248.9 403.2-1,609.7
Ca: P 0.7:1 - 0.6:1 - 0.8:1 -
Fe(mg) 22.8+11.2 13.6-60.4 11.1£3.9 4.5-442 11.6+8.9 6.0-21.0
Animal Fe(mg) 11.747.4 6.0-38.9 5.3+2.4 2.6-29.4 6.3+5.8 2.6- 9.9
Plant Fe(mg) 11.1£4.3 6.3-21.4 5.7+2.0 1.8-14.8 5.3+3.3 3.1-11.1
Animal/plant ratio 1.03:1 - 1.19:1 - 0.96:1 -
Sodium(mg) 7518.341.855.7 42147 3,191.8 1,735.8 4,326.5 783.0
’ ’ -10,957.4 +1,100.1 -6,.891.3 +1516.8 -4.818.5
K(me) 3617.7411274 2,119.5 1,984.9 669.8 1.632.8 1,009.9
-6,620.8 +737.2 -2,785.1 +648.4 -4,120.9
Zn(mg) 11.3£4.0 6.7-23.1 6.542.7 3.5-15.6 4.8£2.0 2.5-8.2
Vitamin A(RE) 1,364.3£779.5 455.4-4,229.7 687.0+£391.0 111.6-2,107.5 677.31473.1 343.8-2,122.2
B carotene(zg) 5.525.742.008.4 2,054.0 2,757.7 378.2 2,768.0 1,610.8
’ -11,827.3 +1015.1 -6,033.4 +1,379.4 -5,793.9
Vitamin E(mg) 23.9+8.2 14.9-45.8 9.514.0 7.4-14.2 14.346.2 5.7-31.8
Vitamin C(mg) 100.8+37.6 55.6-225.9 46.1+13.3 19.8-139.0 54.7£30.0 27.1-86.9
Vitamin Bi(mg) 1.210.3 0.8-1.9 0.7£0.2 0.2-1.0 0.5+0.21 0.5-1.1
Vitamin B,(mg) 1.440.5 0.8-2.9 0.7+0.3 0.3-1.2 0.7£0.3 0.4-1.8
Vitamin Be(mg) 2.7+0.8 1.6-4.9 1.4£0.5 0.4-2.1 1.3+0.4 0.6-3.1
Niacin(mg) 23.449.0 15.4-53.6 12.1+3.6 4.5-39.7 11.3£7.6 6.2-23.2
Cholesterol(mg) 536.42213.1 289.7-1,086.1 288.1:162.6 104.1-390.5 248.3184.6 93.2-756.8
Crude fiber(g) 9.8+3.0 6.1-18.2 5.31£2.0 1.4-8.7 45+1.8 1.9-9.6
WA ARskES sk QirhQ). 24 19 A oF 8% 3 7o) A3 9
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Table 5, Comparison of 1/3RDA% served, consumed and unconsumed in Korean restaurants in Changwon (%)
Nutrients Served Consumed Unconsumed
Energy 273.2+59.8 157.9134.5 115.3+45.2
Protein 664.8+168.7 337.2+111.8 327.5+115.6
Calcium 442.9+169.3 195.2+73.4 247.6+145.4
P 630.4+169.2 334.6x113.1 295.8+£106.7
Fe 426.5+209.8 208.2+73.7 218.4+166.8
Zn 339.0+118.9 194.7£79.8 144.2161.1
Vitamin A 584.7+334.1 294.4+167.6 290.3£202.8
Vitamin E 716.1+247.2 429.8+187.9 286.3£120.7
Vitamin B, 363.1+95.1 210.9+61.0 152.2+65.3
Vitamin B; 354.7+119.2 182.7+76.3 172.1+64.0
Vitamin By 679.5£205.6 310.7+116.9 271.7+101.9
Niacin 540.4+208.9 279.3+82.1 261.1+174.4
Folic acid 380.3+127.6 205.5£76.6 174.8+82.3
Vitamin C 431.8+161.3 197.5+57.0 2343%128.6
Crude fiber 90.8+23.1 83.8+28.3 103.6+41.6
Cholesterol 536.4+213.1 288.1+162.6 248.3+84.6
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Table 6, Comparison of INQ served, consumed and unconsumed in Korea restaurants in Changwon

Nutrients Served Consumed Unconsumed

Protein 2.4+0.4 2.1+0.3 3.0+0.8

Ca 1.6£0.5 1.210.3 2.2+1.1

P 2.3104 2.110.4 2.7+0.7

Fe 1.5£0.6 1.3+0.3 1.9+1.3

Zn 1.2£0.3 1.2+0.3 1.3+0.7

Vitamin A 2.140.8 1.840.7 2.5+1.2

Vitamin E 2.6+0.5 2.60.7 2.5+0.6

Vitamin By 1.310.2 1.3+0.3 1.3+0.3

Vitamin B; 13102 1.1£0.3 1.540.3

Vitamin Bg 2.1+0.4 1.9+0.4 2.4+0.6

Niacin 2.0£0.5 1.840.3 2.2+0.8

Folic acid 1.440.2 1.3+1.3 1.5+0.4

Vitamin C 1.6:0.5 1.3+0.4 2.1+£1.0

Cholesterol 2.0+0.5 2.7+1.3 3.5%1.6

Crude fiber 0.5£0.1 0.6+0.2 0.5£0.2
Table 7. Ratio of unconsumed nutrients amount and estimated loss of meal price %
Nutrients Ratio of unconsumed nutrients amount Total Fovalue

20,000won 25,000won 30,000won

Energy(kcal) 37.4+79 42.1+£104 46.7+£14.0 4144104 1.065(0.367)
Protein(g) 44.2£10.1 49.2+11.3 55.8+10.2 48.8+11.0 1.525(0.246)
Calcium 46.3+10.9 56.3+13.5 58.9+18.0 53.4+14.0 1.502(0.251)
P(mg) 58.9+9.3 51.9+12.0 47.7+11.4 53.5+11.2 1.484(0.255)
Ca:P 06 :1 07 :1 08 :1 0.7 :1 2.126(0.150)
Fe(g) 43.4+8.0 52.0+14.7 47.8+17.1 48.1+13.2 0.815(0.459)
Ze(mg) 36.616.7 42.6+12.0 51.346.1 42.2+10.5 3.056(0.074)
Vitamin A(RE) 46.0:8.8 46.4116.4 52.2217.0 474+13.8 0.282(0.758)
Vitamin E(mg) 36.1x11.1 41.6+12.8 45.0+16.4 40.4+12.7 0.684(0.518)
Vitamin Bj(mg) 38.1£10.3 43.7+11.1 40.5+16.3 41.1£11.6 0.437(0.653)
Vitamin By(mg) 45.6+10.5 49199 52.1+£11.6 48.5+10.2 0.523(0.602)
Vitamin Bg(mg) 45.0+13.5 45.6+10.3 51.6+13.7 46.6x11.8 0.430(0.658)
Niacin(mg) 41.9+9.8 46.3+11.4 52.0+18.2 459+12.3 0.843(0.448)
Folic acid(ug) 40.5£7.5 46.4+13.6 50.8£18.0 45.2+12.7 0.896(0.427)
Vitamin C(mg) 52.1£13.9 50.2+14.0 54.6+9.9 51.7+12.7 0.151(0.861)
Total 43.7+7.1 47.4+9.2 50.5+11.4 46.7+8.9 0.771(0.478)

Loss of price” 8,743.4+1,423.5"

11,850.8+2,300.5

15,151.5£3,429.1° 11,423.4+3,222.4 10.179(0.001)

Y Values within a row not sharing a common superscript are significantly different by Duncan’s multiple range test
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