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A Study on the School Lunch Program Served by the Elementary Schools in Muan
~1. An Analysis of Nutrients and Diversity of Menu -

Hyeon-A Kim,' Hye-Jung Park*

Department of Food and Nutrition, Mokpo National University, Muan, Korea
Department of Home Economics,* Mokpo National University, Muan, Korea

ABSTRACT

This study evaluated the quality of meals served by the elementary schools in Muan based on nutrient contents and food
diversity. The contents, nutrient densities and nutrient adequacy ratios(NAR) of most nutrients were higher than those calculated
from the Korean RDA. However, the content, nutrient density, and NAR of iron were lower than those caleulated from the
RDA for 10 to 12 year old girls. The content of sodium was somewhat high. The average number of different kinds of food and
dishes per meal were 19.2 and 6.0, respectively. The more the number of dishes, the higher the NARs of calcium, calories,
niacin, phosphorus and protein. However, the NAR of iron showed no correlation with the number of dishes. The meals
belonging to the food group intake pattern containing fruits had more vitamin C and fiber, and less protein, lipid, and
phosphorus than those belonging to the food group intake pattern not containing fruits. In conclusion, the quality of nutriion
of meals served by school lunch program(SLP) was considered fairly good. However, the nutritionists should consider the iron
for 10 to 12 year old girls and cut down the amount of sodium. In addirion, unless the children prefer the foods served by SLP
or adjust to the general aspects of SLP, SLP can't accomplish its purposes. Therefore, we suggest that nurritionists should survey
children's food preference and satisfaction with the general aspects of SLP. (Korean J Community Nutrition 4(1) : 7482, 1999)

KEY WORDS : school Innch program - nutrient contents - nutrient densites - nutrient adequacy ratios - food group intake
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Table 1. Comparison of mean nutrient contents of the menus studied per meal with 1/3 RDA for the subject students

Content per meal 1/3 RDA?
Nutrient Spring Summer Autumn Winter Total (;hilgryiz ] Ol?io'ly;yrs 1 O?I;I;yrs

Energy(kcal) 757492 751+128 793+£107 792197 7721108 600 733 633
Protein(g) 354+97 32,680 347185 364114 34.8+9.6 16.7 20 20
Fat(g) 220£6.7 19.2+6.4 22076 229468 21.5+7.0 - - -
Carbohydrate(g) 104+12 112421 115+18 110+16 110+£17 - - -
Calciurn(mg) 386195 345+85 392117 378+134 375109 233 267 267
Phosphorus(mg) 604+114 563+109 6091122 631£177 601135 233 267 267
Iron(mg) 47+18 40+1.2 47+18 49+22 46£18 4 4 6
Potassium(rng) 1,347 +£234 1,272+230 1,420£493 1,368+362 1,349+ 341 - - -
Vitamin A(R.E) 393+212 3244155 3861301 401448 376+298 167 200 200
Vitamin B.(mg) 0.52+0.11 0.524+0.15 0.54%0.15 0.56+0.18 0.54£0.15 0.30 0.37 0.33
Vitamin Ba(mg) 0.611+0.13 0.55+£011 0.64£0.26 0.69£0.33 0.621+0.22 0.37 0.43 0.40
Niacin{mg) 6.4+19 6.7+2.6 70126 6.9+1.9 6.69+2.30 4.0 4.7 4.3
vitamin C(mg) 54150 3612 41124 43124 44+32 13.3 16.7 16.7
Cellulose(g) 2.32+£0.93 2.10+0.68 2.60x1.14 2.24+£0.66 2.30+0.88 - - -
Sodium(mg) 1,661+742 1,413+770 1,773+763 1,739+ 606 1,642 £731 - - -
Chalesterol(mg) 118+87 114117 10583 129+94 117 £96 - - -
1) Recommended dietary allowances for Koreans, 6th Revision, 1995 2) Mean=+5D
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Content per meal

Nutrient

Spring Summer Autumn Winter Total
% Calories from carbohydrate” 55.4 59.6 58.2 55.9 57.2
% Calories from protein” 18.7 17.3 17.5 18.3 18.0
% Calories from fat” 26,1 230 249 26.0 25.0

1) The sum of % calories from carbohydrate, protein and fat is not 100.0% because the energy value in food compositon table not

carbohydrate(g) x 4(kcal) -+ protein(g) X 4(kcal)+fat x 9(kcal)

Table 3. Protein, lipid, calcium and iron contents from animal and plant sources

Content per meal

Nutrient

Spring Summer Autumn Winter Total
Protein animal(g) 22.4+9.9" 19.8+7.9 20.0+£7.2 227+116 21.2x£9.4
Plant(g) 13.0+2.5 12.6+3.0 14.8+4.2 13.645.7 13.5+4.1
Lipid animal(g) 12.814.4 12.84+5.3 12.8£4.6 13.5+4.8 13.0x4.8
Plant(g) 9.1+6.1 6.3+4.0 9.1+5.2 93252 8.5+53
Calcium animal(mg) 279.5483.3 257.7£79.3 278.8+91.1 282.1+£133.5 274.3+£98.9
Plant(mg) 106.5147.4 87.4£34.0 113.3149.1 96.6+394 100.5£43.5
Iron animal(mg) 1.5+£0.7 1.4+09 1.4£09 1.7£1.1 1.5+0.9
Plant(mg) 3817 25+0.8 33115 31+21 3.0£1.6

1) Mean+5D
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boys and girls,
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Table 4. Comparison of nutrient density of the menus studied per meal to the nutrient density calculated from the RDA

Nutrient density of the menu

Nutrient density

Nutrient Spring Summer Auturnn Winter from RDA"

Protein(g/1000kcal) 46.16+10.25% 43.771+8.81 42.96+6.75 44.71£10.60 31.59

Calcium({mg/1000kcal) 523.78+146.45 492.29+219.81 504.49+131.05 477.53+142.84 421.80

Phosphorus(mg/1000kcal) 796.344+134.07 768.79+£176.57 775.88+117.59 780.58+169.10 421.80

Iron(mg/1000kcal) 6.58+2.78 5.79+1.88 5.71£1.42 6.08+2.40 9.47

Vitamin A (RE/1000kcal) 553.92+264.31 470.651191.79 492.23£279.79 448.58+468.70 31595

Vitamin B.(mg/1000kcal) 0.67£0.14 0.67+0.16 0.68+0.15 0.70£0.19 " 0.52

Vitamin B.img/1000kcal) 0.83£0.22 0.77%£0.27 0.78+0.13 0.83+£0.33 0.63

Niacin(mg/1000kcal) 8.56+2.73 8.70£3.05 8.831£2.62 8.55+1.78 6.79

Vitamin C{mg/1000kcal) 67.42+59.06 48.56+15.15" 56.17+35.16™ 57.56+36.42" 26.38

1) Calculated from RDA for 10-12 year old boys except for iron

Nutrient density from RDA of iron was calculated from RDA for 10— 12 year old girls

2) Mean=x5D

3) Means with the same letter are not significantly different by Duncan's multiple range test(p <{0.05)

Table 5. Comparison of NAR" and MAR?
Nutrient Spring Summer Autumn Winter Total
Energy(kcal) 0.96£0.06” 0.95 £0.12 0.96 £0.05 0.97 +0.04 0.97 £0.08
Protein(g) 1.00+0.00 0.98 £0.08 1.00 +=0.00 1.00 £0.00 1.00 +0.04
Vitamin A(R.E) 096012 0.95 +0.12 0.93 =013 0.91 +0.12 0.94 £0.13
Vitamin By(mg) 0.99£0.01 0.98 £0.09 0.99 =0.02 0.99 £0.04 0.99 £0.05
Vitarnin Ba(mg) 1.00+0.00 0.98 £0.05 1.00 £0.00 0.99 +£0.01 1.00 £0.03
Niacin(mg) 0.99+0.03 0.97 £0.1 0.98 £0.03 0.98 £0.03 0.98 £0.07
Vitamin C({mg) 0.99£0.02 0.99 £0.05 1.00 +0.00 0.99 +0.01 1.00 +0.03
Calcium(mg) 0.99+0.05 0.98 +0.07 0.99 £0.00 1.00 £0.00 1.00 £0.05
Phosphorus(mg) 1.00£0.00 0.99 £0.02 1.00 £0.00 1.00 =0.00 1.00 £0.01
Iron(mg) 0.78£0.16* 0.71 £0.17° 0.72 +£0.17® 0.74 +0.15% 0.74 £0.17
MAR 0.97+0.03 0.952+0.07 0.960£0.03 0.9601+0.03 0.9621£0.04

1) NAR(Nutrient Adequacy Ratio)=nutrient content of the menus studied per meal/(1/3 RDA of nutrient) If NAR2>1, NAR=1

NARs were calculated from 1/3 RDA for 10— 12 year old boys except for iron

NAR of iron was calculated from 1/3 RDA for 10 - 12 year old girls
2) MAR(Mean Adequacy Ratio)=Mean of NARs

3) Mean+5D

4) Means with the same letter are not significantly different by Duncan's multiple range test(p<C0.05)
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Table 6. Pearson's correlation coefficients between NAR, MAR and
the number of food items and dishes per meal

o W o K
3

NAR" Number of food Number of dishes
Energy 0.0311 0.1901**
Protein 0.0184 0.1496*
Calcium 0.1640%* 0.1505*
Phosphorus 0.0580 0.1607*
Iron 0.0139 0.0718
Vitamin A 0.0739 0.0434
Vitamin B, 0.0179 0.1244
Vitamin B; 0.0690 0.0596
Niacin 0.0858 0.1507*
Vitamin C 0.0044 0.0081
MAR” 0.0890 0.0728

1) NAR(Nutrient Adequacy Ratio)

=nutrient content of the menus studied per meal/(1/3 RDA of nu-
trient) If NARZT, NAR=1

NARs were calculated from 1/3 RDA for 10— 12 year old boys ex-
cept for iron

NAR of iron was calculated from 1/3 RDA for 10— 12 year old girls
2) MAR (Mean Adequacy Ratio)=Mean of NARs
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Table 8. Comparison of nutrient content between menus contain-
ing, and not containing fruits

Food group intake patterns 11111" 111017

Protein(g) 314x£8.3 35.6+£9.3%*
Fat(g) 19.8--6.3 223+7.3*
Fiber(g) 2.6+0.9 2.3+0.8
Phosphorus(mg) 568.5+147.6 611.1+118.2*
Vitamin C(mg) 58.9+21.5 38.921.7%%*

*: p<0.05, ¥ : p<0.01
Table 7. Distribution of food group intake patterns of the menus stu-
died Ya(N)
Food group
intake patterns Spring  Summer Autumn Winter  Total
(GMVFD)
11101" 72(36) 5427y  78(39) 72(36) 69(138)
111117 28(14)  46(23)  22(11)  28(14)  31(62)
Total 50 50 50 50 200

1) GMVFD=grain, meat, vegetable, fruit, and dairy groups : 1=
food group(s) present: 0=food group(s) absent. For example,
GMVFD=11100 indicates that three food groups(grain, meat, and
vegetable) were provided and two food groups(fruit and dairy) were
not provided

1) GMVFD=grain, meat, vegetable, fruit, and dairy groups: 1=
food group(s) present: O=food group(s) ahsent. For example,
GMVFD=11100 indicates that three food groups(grain,meat,and
vegetable) were provided and two food groups(fruit and dairy) were
not provided

2) Significantly different from food group intake patten 11111 by
Student's t-test

(*p<0.05, **p<0.01, ***p<0.001)
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