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Abstract

This study was conducted to identify the combination of foods and foodservice menu patterns, food supply rankings and dietary quality
through the a collection of school menus from the fifth week of October 2009, up to the fourth week of November 2009, in three
American international schools in Korea. The results of analysis were as follows. For the basic pattern of American international school
foodservice menu, dietary patterns comprised of rice, soup, five side dishes, Kimchi and snacks were 23.19%, while menu pattern
comprised of rice, soup, four side dishes, Kimchi and snacks were 18.84%. The two dietary patterns accounted for 42.03%. For the
foodservice frequency and food rankings from No. 1 to No. 5, vegetables and seasoned vegetables were the highest, followed by cooked
rice, Kimchi, soup, and stir-fried foods. For nutrients, the intake ratio of carbohydrates, protein and fat for the calories provided at the
three schools was 57:18:24, 53:18:29, and 55:18:27. Compared with 55~70:7~20:15~25 according to by Korean nutrition standards,
carbohydrates and protein were adequate, but fat was high. For the recommended nutrient intake (RNI), the provided nutrient ratio was
higher than the RI of nutrition standards in schools. For the average nutrient adequacy ratio (NAR), all three schools were above 1.
School C had an above-average ratio for vitamin B-complex and vitamin A. Phosphorus showed a significant difference in the nutrient
density. For DDS, school C provided all five main food groups every day.
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Table 1, Descriptive characteristics of participating international schools

School name

Variables
A B C
School location Seoul Seoul Gyeonggi
No. of meals serviced/day 1,300 700 1,000
No. of meal service /day Once Once Once
Menu type Selective menu and Self:cti?/e menu Selective menu and
a la carte menu (Combination A & B) a la carte menu
Service style Self service Self service Self service
Dietitian 3 2 3
No. of foodservice Cuisine employees 3 1 2
employees Cuisine assistant 23 12 18
Cashier 6 2 3
Total 35 17 26

bt B2 751 7] 4] 318 7] 25 (2015)
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Table 2, Basic menu pattern of international school name
School name
Total
Menu patterns A B C

n (%) Rank n (%) Rank n (%) Rank n (%) Rank
Cooked rice + Soup +3 Side dish + Kimchi 6(26.09) 1 0(0.00) 7 0(0.00) 8 6(8.70) 4
Cooked rice + Soup +4 Side dish + Kimchi 4(17.39) 3 0(0.00) 7 0(0.00) 8 4(5.80) 6
Cooked rice + Soup +5 Side dish + Kimchi 0(0.00) 9 0(0.00) 7 1(4.35) 5 1(1.45) 12
Cooked rice + Stews + 3 Side dish + Kimchi 2(8.70) 4 0(0.00) 7 0(0.00) 8 2(2.90) 8
Cooked rice + Stews + 5 Side dish + Kimchi 1(4.35) 6 0(0.00) 7 0(0.00) 8 1(1.45) 12
One dish meal + Cooked rice +3 Side dish + Kimchi 2(8.70) 4 0(0.00) 7 0(0.00) 8 2(2.90) 8
Cooked rice + Soup + 3 Side dish + Kimchi + Dessert 6(26.09) 1 0(0.00) 7 3(13.04) 2 9(13.04) 3
Cooked rice + Soup + 4 Side dish + Kimchi + Dessert 1(4.35) 6 12(52.17) 1 0(0.00) 8 13(18.84) 2
Cooked rice + Soup + 5 Side dish + Kimchi + Dessert 0(0.00) 9 3(13.04) 3 13(56.52) 1 16(23.19) 1
Cooked rice + Stews + 3 Side dish + Kimchi + Dessert 1(4.35) 6 0(0.00) 7 2(8.70) 3 3(4.35) 7
Cooked rice + Stews + 4 Side dish + Kimchi + Dessert 0(0.00) 9 521.74) 2 1(4.35) 5 6(8.70) 4
Cooked rice + Stews + 5 Side dish + Kimchi + Dessert 0(0.00) 9 0(0.00) 7 2(8.70) 3 2(2.90) 8
One dish meal + Cooked rice +4 Side dish + Dessert 0(0.00) 9 1(4.35) 4 0(0.00) 8 1(1.45) 12
One dish meal + Cooked rice + 3 Side dish + Kimchi + Dessert 0(0.00) 9 1(4.35) 4 1(4.35) 5 2(2.90) 8
One dish meal + Cooked rice +4 Side dish + Kimchi + Dessert  0(0.00) 9 1(4.35) 4 0(0.00) 8 1(1.45) 12

Total (%) 23(100.00) 23(100.00) 23(100.00) 69(100.00)
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Table 3, Comparison of dish by international school name

School name

Variables A B C Total
n (%) Rank n (%) Rank n (%) Rank n (%)  Rank
Cooked rice 25(17.36) 2 23(23.23) 2 18(13.74) 2 66(14.51) 2
o Noodles 2(1.38) 12 3(3.03) 12 1(0.76) 15 6(1.32) 14
Main dish
Soup 15(10.42) 4 15(15.15) 6 16(12.21) 3 46(10.11) 4
Stew & Hot pot 5(3.47) 5(5.05) 10 4(3.05) 10 14(3.08) 10
Porridge 0(0.00) 18 3(3.03) 12 0(0.00) 16 3(0.66) 16
Grilled foods 3(2.08) 10 10(10.10) 7 10(7.63) 23(5.05) 7
Stir-fried foods 13(9.03) 5 22(22.22) 3 10(7.63) 45(9.89) 5
Pickled vegetables & Salted seafood 1(0.69) 14 1(1.01) 15 4(3.05) 10 6(1.32) 14
Served Vegetables & Seasoned vegetables 23(15.97) 3 31(31.31) 1 22(16.79) 1 76(16.70) 1
dish Steamed foods 5(3.47) 7 3(3.03) 12 3(2.29) 13 11(2.42) 12
Pancake 3(2.08) 10 7(7.07) 9 6(4.58) 9 16(3.52) 9
Braised foods 9(6.25) 6 10(10.10) 7 4(3.05) 10 23(5.05) 7
Pan-fried foods 2(1.38) 12 5(5.05) 10 3(2.29) 13 10(2.20) 13
Processed foods 1(0.69) 14 0(0.00) 16 0(0.00) 16 1(0.22) 18
Fruits 5(3.47) 7 22(22.22) 3 7(5.34) 8 34(7.47) 6
Dessert Bread & Sweets 2(1.38) 12 0(0.00) 16 0(0.00) 16 2(0.44) 17
Drinking water 2(1.38) 12 0(0.00) 16 11(8.40) 5 13(2.86) 11
Kimchi Kimchies 28(19.44) 1 20(20.20) 5 12(9.16) 4 60(13.19) 3
Total (%) 144(100.0) 180(100.0) 131(100.0) 455(100.0)
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Table 4, Daily energy and nutrient intake of the subject groups
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School name

. >
Py . z Total Significance )

Energy (kcal) 862.68+153.56" 895.63+297.94 941.23+158.37 899.85+213.34 Ns”

Protein (g)

Animal protein 20.80+7.44 22.33+7.22 22.39+7.87 21.84+7.44 NS

Plant protein 19.03+4.77 20.1245.93 20.74+4.27 19.96+5.02 NS

Fat (g)

Animal fat 11.90+8.78 17.41+11.71 13.83+8.12 14.38+9.81 NS
Plant fat 11.94+4.61 13.54+8.12 15.13+5.12 13.54+6.21 NS
Carbohydrate (g) 126.05+34.43 126.08+51.87 132.27+30.48 128.13+39.54 NS
Dietary fiber (g) 13.23+2.69 14.41+3.16 14.23+4.03 13.96+3.33 NS
Ash () 11.98+1.76 12.66+2.63 13.18+2.30 12.61+2.28 NS
Vitamin A (zgR.E.) 582.95+228.48 581.59+313.97 660.63+344.73 308.39+297.68 NS
Retinol (/g) 41.28431.55 49.45+46.89 55.71+49.03 48.82+42.97 NS
Carotene (g) 3038.86+1381.96 3129.64+1932.37 3443.67+2077.06 3204.06+1803.40 NS
Vitamin B, (mg) 0.60+0.20 0.72+0.23 0.68+0.21 0.67+0.22 NS
Vitamin B, (mg) 0.55+0.13* 0.64+0.17 0.66+0.18" 0.66+0.18 p<0.05
Niacin (mg) 10.24+2.62 12.24+3.10 11.46+4.70 11.3143.63 NS
Vitamin Bs (ng) 1.34+0.49 1.47+0.49 1.46+0.41 1.42+0.46 NS
Folate (1g) 161.86+68.46 191.46+103.14 197.71483.70 183.67+86.44 NS
Vitamin C (mg) 60.21+22.58 75.29+29.26 77.35+38.72 70.95+31.40 NS
Vitamin E (mg) 9.20+4.28 10.08+5.66 11.26+4.77 11.26+4.77 NS
Cholesterol (mg) 170.79+104.32 189.13+172.83 167.56+118.79 175.83+133.57 NS

Calcium (mg)

Animal calcium 74.18+60.40 75.75+60.39 103.97497.37 206.49+62.23 NS
Plant calcium 187.13+49.89 208.52+72.46 223.80+59.35 84.63+74.95 NS
Phosphorus (mg) 541.77492.41° 629.69+122.37° 589.16+124.09° 586.87+117.90 p<0.05
Sodium (mg) 3088.95+529.96 2922.22+720.70 3105.93+539.93 3039.03+600.17 NS
Potassium (mg) 1596.91+301.85" 1747.75+289.14 1993.23+750.41° 1779.30+515.54 p<0.05

Iron (mg)
Animal iron 1.79£0.91 2.07+1.21 1.91+0.88 1.92+1.00 NS
Plant iron 5.97+1.56 6.01+1.72 6.46+1.82 6.14+1.69 NS
Zine (mg) 4.70£0.97 5.01+1.04 5.30+1.58 5.00+1.23 NS
57 : 18 : 24 53 : 18 : 29 55 :18 : 27 55 :18 : 27

Carbohydrate : Protein : Fat

" MeanSD
? Significance as determined by ANOVA-test.
¥ Not significant.

» Means with superscripts a and b within a row are significantly different from each other at 0=0.05 by Duncan's multiple range test.
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Table 5, Average nutritional intake (%) compared with the recommended nutrient intake (RNI) of the subject groups

School name

Variables Total Signiﬁcancez)
A B C
Protein 199.12+37.47" 212.24+43.38 215.62+41.35 208.99-:40.84 NS
Vitamin A 205.75+80.64 205.27+110.81 233.17+121.67 214.73+105.06 NS
Vitamin B, 126.92+41.99 153.93+50.08 145.79:+45.73 142.21+46.78 NS
Vitamin B, 110.09+26.41*Y 127.83+34.41% 131.83+35.19° 123.25+33.17 <0.05
Niacin 236.44+60.59 282.64+71.48 264.76+108.55 261.28+83.79 NS
Vitamin B 267.91£98.65 294.35+97.14 292.09+81.70 284.78+92.23 NS
Folate 151.74+64.18 179.48+96.69 185.35+78.46 172.19+81.04 NS
Vitamin C 212.52+79.70 265.76+103.26 273.03+136.68 250.44+110.85 NS
Calcium 97.99+29.14" 106.60+35.10™ 122.92+36.75" 222.87+44.77 p<0.05
Phosphorus 855.47+145.91° 994.29+193 .23 930.31£195.95" 926.69:£186.16 p<0.05
Iron 194.03+37.67 201.90+46.02 209.66+47.69 201.66+43.80 NS
Zinc 167.76:34.80 178.98+37.16 189.44+56.32 178.73+44.09 NS
Y Mean+SD

2 Significance as determined by ANOVA-test.
¥ Not significant.
» Means with superscripts a and b within a row are significantly different from each other at 0=0.05 by Duncan's multiple range test.

Table 6, Nutrient adequacy ratio (NAR) and mean adequacy ratio (MAR) of the subject groups

School name

Variables Total Signiﬁcancez)
A B C
Protein 1.99+0.38" 2.12+0.43 2.16+0.41 2.09+0.41 Ns?
Vitamin A 2.07+0.81 2.06+1.11 2.33+1.22 2.15+1.05 NS
Vitamin B, 1.28+0.42 1.55+0.50 1.47+0.46 1.43+0.47 NS
Vitamin B, 0.92+0.22*" 1.07+0.28" 1.10£0.29" 1.43+0.47 p<0.05
Niacin 1.71+0.44 2.04+0.52 1.91+0.78 1.890.60 NS
Vitamin B 2.23+0.82 2.45+0.81 2.43+0.68 2.37+0.77 NS
Folate 1.21£0.51 1.44+0.77 1.48+0.63 1.3840.65 NS
Vitamin C 1.64+0.62 2.05+0.80 2.11£1.06 1.93+0.86 NS
Calcium 0.78+0.23" 0.85+0.28" 0.98+0.29° 0.87+0.28 p<0.05
Phosphorus 1.63+0.28" 1.89+0.37° 1.77+0.37% 1.76+0.35 <0.05
Iron 1.45+0.28 1.5120.34 1.57+0.36 1.51£0.33 NS
Zinc 1.41£0.29 1.50+0.31 1.59+0.47 1.50+0.37 NS
MAR 1.00+0.00 1.00+0.00 1.000.00 1.00+0.00
Y Mean+SD

2 Significance as determined by ANOVA-test.
% Not significant.
¥ Means with superscripts a and b within a row are significantly different from each other at =0.05 by Duncan's multiple range test.
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Table 8, Distribution of DDS of the subject groups

School name

A B z Significance
DDS
0-3 7(10.1)" 4(23.2) 4(5.8) 2°=11.98
4 16(23.2) 19(27.5) 14(20.3) (»<0.05)
5 0(0.0) 0(0.0) 5(7.2)
. § F=2.74
Mean 3.70£0.477%  3.82+039"  4.04+0.64 (<0.05)
DN (%).
? MeantSD

*) Means with superscripts a and b within a row are significantly
different from each other at a=0.05 by Duncan's multiple range
test.

AFAse AoZ Yeigth v 71K AELE AFskE
A= ATt 23.2%, BSHal 27.5%, C3+al 20.3%= ek
Yo} 37 o)FtE A= stws AW 10.1%, Bshw
23.2%, C8tal 5.8%= UERSTE HESE AR o] ot
< ASta, B, C&aolA Z+7; 3.70, 3.82, 4.04= |}
el A7I=e 918 Cc3tarh Astael Bstae] H3|
FoH oz & 7S HATE Yoon BH 5(2011)9] 2
2lotgolAl AlFE EAE AT AFTFA B7F ATl
A ARl o] HiS 33002 UERS O, Shim JE
5(2001)9] A& E S AT gL UgoE g
Aol A aLEBHAY o] AAThFAel tiE WS 3792

Table 7, Comparison of nutrient density (ND) of the subject groups

School name

Variables Py - z Total Signiﬁcancez)
Protein 46.85+8.70" 49.42+11.53 46.12+7.15 47.46+9.28 Ns?
Vitamin A 696.86+291.14 672.89+376.67 725.194374.72 69831434528 NS
Vitamin B, 0.70+0.23 0.85+0.30 0.75+0.27 0.77+0.27 NS
Vitamin B, 0.64+0.15 0.76+0.28 0.71+0.18 0.70+0.21 NS
Niacin 12.38+4.30 14.47+4.43 12.22+4.40 13.0244.44 NS
Vitamin Bs 1.58+0.52 1.74+0.68 1.57+0.45 1.63+0.56 NS
Folate 196.45+97.92 225.96+131.50 221.84+117.45 214.75+115.47 NS
Vitamin C 72.98+31.06 90.32+39.09 88.87+60.35 84.06+45.25 NS
Calcium 314.65+113.72 333.24+127.43 356.86+119.96 334.92+119.98 NS
Phosphorus 642.33+134.70™ 74434821469 634.54+11327" 673.73£169.99 p<0.05
Iron 9.24+2.42 9.37+2.08 9.06+2.35 9224226 NS
Zinc 5.55+1.27 5.89+1.70 5.70+1.63 5.71+1.53 NS
Y MeantSD

2 Significance as determined by ANOVA-test.
% Not significant.

¥ Means with superscripts a and b within a row are significantly different from each other at =0.05 by Duncan's multiple range test.
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Table 9, Distribution of food group intake pattern (GMVFD) of the subject groups

School name

A B C
GMVFD" n (%) Rank GMVFD n (%) Rank GMVFD n (%) Rank
11100” 7(30.4) 2 11100 4(17.4) 2 11100 4(17.4) 3
11101 15(65.2) 1 11101 19(82.6) 1 11101 14(60.9) 1
11110 14.3) 3 11110 0(0.0) - 11110 0(0.0) -
11111 0(0.0) - 11111 0(0.0) - 11111 5(21.7) 2
D GMVFD=Grain, Meat, Vegetable, Fruit, Dairy.
? Food group: 1=food group(s) present: 0=food group(s) absent.
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