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Abstract

The purposes of this study were to (a) measure plate waste of school lunches, (b) evaluate the
nutrients actually consumed by students in elementary school foodservice. The survey was
conducted between May 11 and July 1, 1998 through the practical measurement and
questionnaires. Statistical data analysis was completed using SAS program for descriptive analysis
and T-test. The results were summarized as follows: 1. The mean plate waste of menu group were
soup, vegetable side dishes, kimchi, and meat side dish in order. 2. There was little difference
between estimation and weighing of plate waste. 3. The satisfaction of children with school lunches
were significantly higher for boys(73.55%) than for girls(71.13%). The highest level of the
satisfaction was meat side dishes among boys and girls. 4. The majotity reasons for leaving leftover
were ‘too big portion’ and ‘food is not tasty’. 5. There was significant negative correlation between
plate waste and student’s satisfaction. In summary, increased satisfaction with school lunches in
most menus resulted in decreased plate waste rate. 6. Comparison of + RDA, energy, vitamin A
and calcium were below recommended allowances for boys while energy vitamin A, calcium and
iron were for girls. In general, the nutrient intake was more adequate for boys than girls because of

the girl’s lower allowances.
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<Table 1> Menu items were offered

brown rice red bean rice beef kidney bean rice black rice sweet potato rice
Jjapanese musseltangle mushroom cabbage soup sea-fish stew fried fish soup
soup soup beef boiled in soy braised pork with meatball stew
spaghetti dukjabchae sauce samjang green pepper &
root of bellflower & hamé&kimchi stew braised squid with salad anchovy stir fry
dry squid salad welk salad kochujang altary kimchi cabbage kimchi
cabbage kimchi milk cabbage kimchi milk milk

milk milk
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<Table 2> Conversion of percentage scale assessment by
visual estimation

| scale . percent(%)
ate of all 100
ate of % 80
ate of % 60
ate of % 40
ate of just 20
ate of none 0

<Table 3> Conversion of percentage scale assessment by

satisfaction

scale - | percent(%)
great 100
good 75
S0-S0 50
bad 25
awful 0
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<Table 4> Measuring of serving size and plate waste

Rice
brown rice 218.58 +13.68D 207.13+ 947 12.04+24.84 5.12+11.69
red bean rice 220.02+ 9.58 2032511035 405+11.52 12.56+22.16
kidney bean rice 220.72+16.69 212.12+19.06 10.17£22.02 14.05+21.90
black rice 213.00+£14.79 20595+ 9.56 103242427 8.79£15.99
sweet potato rice 21747+ 9.65 206.93+£13.37 16.161:27.13 119342049
mean 217.96+12.88 207.76+£12.36 10.55+21.96 10.49+1845
Soup
japanese mussel tangle soup 154.18%£17.53 152.13£17.68 16.55+28.29 35.87+38.08
beef mushroom soup 141.13+18.64 137.18£18.78 28.17429.63 2378 £28.85
cabbage soup 153.62+11.19 151.80+20.26 32.204.38.52 26.63+33.81
sea-fish stew 147.08+16.97 150.02412.92 44.51+32.07 43.05+36.12 .
fried fish soup 165.20+11.54 168.42+22.70 31.844:35.58 33.04+33.32
mean 15224+1517 151.91+£1847 30.60+32.82 3247+34.04
Meat side dishes
spaghetti 84.30+12.60 79.02+ 9.98 409+11.69 338+ 8.38
beef boiled in soy sauce 3420+ 7.40 3512+ 578 0.56+% 2.56 046+ 1.88
braised squid 31.50+ 6.14 26774 545 597+21.74 2.68+ 690
braised pork 3555+ 5.92 3555+ 732 0.35+ 1.67 055+ 2.10
meatball stew 4385+ 5.65 4695+ 3.93 046+ 3.00 -
mean 45.88+ 7.60 4468+ 6.49 229+ 813 141+ 385
Vegetable side dished
root of bellflower & dry squid salad 29.80+ 340 3032+ 6.78 16.38£27.31 9.09+15.56
dukjabchae 60.38+ 8.84 57.93+ 590 77711403 1030£1831 °
ham & kimchi stew 52574 7.18 48.78+ 6.85 8.48+12.64 476+ 8.18
whelk salad 56.22+ 5.62 51.73£ 590 32.15432.83 21.414£29.08
salad 66.37+ 749 69.12+11.45 14.890+18.51 17.05+23.62
green pepper & anchovy stir fry 1630+ 2.26 1632+ 3.06 58711634 5.36+15.11
mean 46.94+ 5.80 4570+ 8.78 1426 +26.28 11.32+18.31
Kimchi
cabbage kimchi 3796+ 8.68 3641+ 7.64 15.63+31.50 9.61+19.67
altary kimchi 38.13+£ 7.73 3835+ 3.16 10.61129.46 1295+22.10
mean 38.05+ 8.21 37.38+ 541 13.12+30.48 11.28£20.89
Milk
mean 200.00+ 0.00 200.00+ 0.00 7.69£25.01 1497+31.75
1) Mean£S.D.
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<Table 5> Correlation coefficients between the actually and visually estimated weight of plate waste of food items for girls
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(%)
- boys girls
- actual visual P actual visual P

Rice

brown rice 12.04+24.84D 9.52+22.19 NS 5.12%+11.69 8.00+18.29 NS

red bean rice 405+11.52 6.67+18.57 NS 12.56+22.16 11.11£19.33 NS

kidney bean rice 10.17+22.02 8.57+19.33 NS 14.05+21.90 12.44+21.01 NS

black rice 103242427 8.57+18.29 NS 8.79+15.99 7.56+14.33 NS

sweet potato rice 16.16+27.13 9.05+14.78 NS 11.93+2049 8.890+15.70 NS
Soup

japanese mussel tangle soup 16.55+28.29 18.10+29.24 NS 35.87+38.08 33.33+£37.17 NS

beef mushroom soup 28.17+29.63 26.67+£28.17 NS 23.78+28.85 30.22+30.34 NS

cabbage soup 3220+38.52 21.90+3022 | -2.32*% | 26.63+£33.81 32.44+38.21 NS

sea-fish stew 445113207 352442822 | -2.19*% | 39.02+33.77 37.78+32.26 NS

fried fish soup 31.84+35.58 17.144+20.03 [-3.59*%| 33.10£33.21 35.56+32.44 NS
Meat side dishes

spaghetti 4.09+11.69 7.14+22.01 NS 338+ 8.38 711+£18.17 NS

beef boiled in soy sance 0.56% 2.56 52441824 NS 046+ 1.88 513+16.18 | 2.21**

braised squid 597+21.74 6.19+£17.94 NS 2,68+ 6.90 422+13.60 2.58%*

braised pork 035+ 1.67 429141434 NS 0.55+ 2.10 2224876 NS

meatball stew 046+ 3.00 143+ 9.26 NS 0.00% 0.00 0.00+ 0.00 -
Vegetable side dishes

root of bellflower & 16.38+27.31 38104092 |4.00% | 9.0911556 25778 +33.74 | 3.21%*
dry squid salad

dukjabchae 7.77+£14.03 122942021 NS 10.30+18.31 9.11+14.48 NS

ham & kimchi stew 8.48+12.64 15.62+24.30 NS 476+ 8.18 8.67+15.66 | 3.86%*

whelk salad 32.15%32.83 495243595 |3.09%F | 21.41£29.08 3556+33.54 | 2.70*

salad 14.89+18.51 4381+38.06 |6.36%F | 17.05£23.62 31.56+30.30 | 2.95%*

anchovy stir fry 5.87+16.34 1476 +£23.40 | 2.29* 5.36+15.11 17.33+27.83 | 2.81**
Kimchi

cabbage kimchi 15.63+31.50 25.55+34.50 NS 9.61£19.67 24.15+35.60 | 3.00%*

altary kimchi 10.61429.46 2571£37.81 397+ | 1295+£22.10 28.89+39.90 |4.05**
Milk

7.69+25.01 9.71+£29.24 NS 14.97£31.75 19.73+39.85 | 2.55%*
1) Mean + SD.

*p<0.05, **p<0.01
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<Table 6> Correlation coefficients between boys and girls satisfaction with school lunches )
Boys Girls P
Rice
brown rice 83.33122.54D 81.11£20.75 NS
red bean rice 79.76+26.04 70.00126.97 NS
kidney bean rice 76.79+29.94 63.894+27.98 2.08*
black rice 83.93+18.98 86.89+19.33 NS
sweet potato rice 83.93+20.53 83.89+£22.71 ‘{ NS
mean 81.55+23.59 76.561:23.55
Soup
Jjapanese mussel tangle soup 67.26129.98 49.44+38.62 2.39%
beef mushroom soup 5893+31.14 67.22+30.54 NS
cabbage soup 65.48+32.17 60.00+34.29 NS
sea-fish stew 589313163 5722+33.12 NS
fried fish soup 79.17+19.84 63.33+34.38 2.65%*
mean 65.951+28.95 59.44+34.19
Meat side dishes
spaghetti 84.52+24.66 88.33+£21.05 NS
beef boiled in soy sauce 836.31+24.19 86.11x£86.11 NS
braised squid 76.19429.19 81.67+£22.23 NS
braised pork 94.64+12.99 90.00%17.19 NS
meatball stew 97.02+ 8.19 98.89+21.86 NS
mean 87.74+19.84 B 89.00+£21.69
Vegetable side dishes
root of bellflower & dry squid salad 52.97+36.71 67.78+£29.49 NS
dukjabchae 72.62+31.14 73.89+26.09 NS
ham & kimchi stew 77.38+28.05 7138+25.69 NS
whelk salad 49.40+38.05 69.40+ 5.87 NS
salad 39.88+33.61 48.89£36.91 NS
anchovy stir fry 75.60+25.60 73.33+30.34 NS
mean 61.31432.19 65.11+25.73
Kimchies
cabbage kimchi 62.101:34.02 66.67x28.16 NS
altary kimchi 58.33+36.90 64.44+31.30 NS
mean 60.23+35.46 65.55+29.73
Milk B
mean 84.52426.20 71.11+33.05 471*
total mean 73.55+27.71 71.13+£27.99
1)Mean + S.D.
#p<0.05, *#p{0.01
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<Table 7> The reason for leaving leftover

(%)

t0o big portion
low appetite
food is not tasty
dislike the food
often served food

<Table 8> Correlation coefficients between plate waste and

student’s satisfaction with food items in school lunches T4 deoF 2o Hwade AL FAS
o W3 A7 2% JEFL FEFE 7 e AF
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<Fig. 1> Comparison of mean energy and nutirents of food served with percentage of % RDA
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