o & A < A} 3]

Korean J Commumty Nutrition 13(6) :

%k 3} 3] A 13(6) : 879~889, 2008

879~889, 2008

Nutrition Management Examined by Plate Waste Measurement
- A Comparison with Elementary Schools and Middle Schools
in the Changwon Area -

Hye-Kyung Moon’, Mi-sun Park”, Kyung-Hye Lee

Dept. of Food & Nutrition, Changwon National University, Changwon, Korea
USacheon Middle School, Gangneung, Korea

Abstract

The purpose of this study was to examine nutrition management conditions of lunch with the elementary schools and
middle schools in the Changwon area. 292 students (S5th and 6th graders) from three elementary schools and 330
students from three middle schools (boys, girls, and co-ed) participated in the aggregate selective plate waste
measurement for 5 days. Planned menus, serving sizes and plate waste amount data were collected. Nutrient analyses
for the planned, served and consumed menus at school lunches were performed by using CAN-PRO 3.0. Nutrient
analyses of the planned, served and consumed menus were compared with nutrient management standard (former
edition) for school lunch and 1/3 Korean Dietary Reference Intakes (KDRIs). Significant difference was found in the
average consumption rate between the elementary schools (82.2%) and the middle schools (71.8%). Specifically, the
consumption rates of steamed rice (p <0.001), side dish 1 (p<0.001), and Kimchi (p <0.01) at the middle schools
were significantly lower than those of the elementary schools. When the nutrient contents in the served menus were
put into percentages to the nutrient contents in the planned menus, middle schools (92.3%) showed bigger serving loss
than the elementary schools (95.4%). In the nutrient assessment comparied with nutrient management standard (former
edition), middle school lunches showed comparatively less energy or less some nutrient contents against the standard

than the elementary school lunches.

Specifically, in case of boys in middle schools, Vitamin C was the only nutrient

content that satisfied the standard in the planned menus, served menus and consumed menus. In the 1/3 KDRIs based
assessment, middle schoolers were found not to be provided proper nutrients with school lunches. To improve
nutrition management at middle school foodservices, dietitians should reinforce nutrient assessment for menu planning,
and try to decrease serving loss and plate waste. (Korean J Community Nutrition 13(6) : 879~889, 2008)
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Table 1. Demographic profile of the respondents

Elementary school Middle school
Gender  Aschool Bschool  Cschool Subtotal  Boys school Girls Co-ed Subtotal Total

school school

Boy 51(17.5)" 50(17.1) 52(17.8) 1583( 52.4) 116(35.2) - 73(22.1) 189 ( 57.3) 342( 55.0)
Girl 49 (16.7) 46 (15.8) 44 (15.1)  139( 47.6) - 105 (31.8) 36(10.9) 141 ( 42.7) 280( 45.0)
Subtotal 100 (34.2) 96 (32.9) 96(32.9) 292(100.0) 116(35.2) 105 (31.8) 109 (33.0) 330(100.0) 622 (100.0)

1) N (%)
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Table 2. Piate waste percentages” for 5 days in elementary and middie schools

Elementary school Middle school
A school B school C school ) Co-ed school
- - - Boys school Girls school -

Boy Girl Boy Girl Boy Girl Boy Girl
Day 1 26.2Y 26.0 14.4 12.3 10.4 4.1 29.4 18.9 20.1 24.2
Day 2 46.2 29.4 3.4 2.9 29.1 26.1 19.9 17.1 26.3 30.0
Day 3 20.3 27.5 15.1 18.2 18.4 20.4 13.7 31.3 21.4 20.3
Day 4 30.1 30.7 16.3 12.2 12.2 11.3 39.3 37.6 28.6 40.1
Day 5 9.7 10.6 13.3 14.7 12.4 10.4 42.9 29.5 29.3 39.8
Average 255 12.3 15.5 29.0 26.5 28.4
Total average 18.8 27.9
1) Plate waste % = [average plate waste (Q)/ served portion size (g)] x 100
Table 3. Consumption rates in elementary and middle schools

Type of school Gender
Food category Elerentary school Middle tvalue Boy Girl tvalue Average
school

Steamed rice 97.9 £ 25" 89.1t 58 5,493k 959+ 3.7 924+ 7.4 1.758 941 £ 6.1
Soup/stew 70.8 £ 19.6 59.7 £ 17.3 1.908 659 £ 180 654 £ 20.7 0.08 65.7 £ 19.2
Side dish 1 88.1 = 10.7 69.0 £ 229 3.097 #kk 798 214 802+ 174 -0.056 80.0 £ 19.2
Side dish 2 72.7 £ 19.7 65.1 £ 22,5 1.130 66.0 £ 22.7 73.2 £ 18.9 -1.089 69.6 £ 21.0
Kimch 778 £ 9.6 52.8 £ 21.9 3.565%* 64.6 £ 215 713+ 17.6 -0.861 67.6 £ 19.8
One-dish food 88.1 £ 8.9 882 £ 13.0 -0.028 870119 894+ 79 -0.445 88.1 £ 1.1
Dissert 90.9 £ 12.1 87.9 £ 25.1 0.404 853 £21.0 945+ 108 0.070 89.9 £ 17.0
Total 822+ 9.8 718+ 86 3.85%#* 763 £ 21.7 79.3 + 19.0 -1.063 780+ 8.7

1) Consumption rate (%) = SD
** p < 0.01 *** p < 0.00]



.,43]]73] . H]—u]}\ o]7§a] . 883

ste] A9, 1270 gl AR ol i ulE o) %S O ek HAEY AsH: W F1e) o
FE 95.4%% Gk SWIA B ) Ak YA GJmg B @olXu A ] WA wlgo] ek B, ok
Qo AR A ol AT MAH T ATk 25 AeIK 242} 89.7%, 89.5%2 LERE F kel o vy
ste] AS ool AAB VS BT 86.6%% el AN £HS Fol7] 913 the] e Hr. ARHOR F
ok Fetmel e 12704 kel A ol A ) stwelE Aol ARe Joac) 92.3% T A
& 93] 92.3%% 25t 95.4% vls) Wokw AT ulAgoR Qs WA o] 25 ekl wla) w3kon,
o o] A1 IS WEE 71202 25T 86.6%1  Teb] kS wol Wl Aol s T ok A
Hls) @RS Rokch RFstueld AL o] AT ulE A RS AYS WY el e Ao mel

=

AT win] AFH HEo] B s HIER A}

ekl itk HlER] A ASlRke] 91.0%7F WAL Al 5. WS B S g = o
2] 78.0%7F AFE A o= etk wiEk G A1E = AR N A StaleA] GVl AREEE Al
2] 89.6%7F WA HSIAL, ALZE] 76.4%% HFE Ao 7ol FAHE ] o] o] 83l %

2 2= QT whE Fekhw el 79 el A, BjER C o] 24 5e17ke] Y
S1ol= HER B,, QAL Lokale] ul A gk A = E 2l okl ojg

Table 4. Nutrient contents and percentage of menus planned, served and consumed

Nutrient Elementary school Middle school

Planned Served Consumed Planned Served Consumed
Energy (kcal) 643.0 (100)" 6260 (97.42 588.0 (91.4)Y 716.0 (100) 660.0 (92.2) 553.0 (77.2)
Protein (Q) 25.1 (100) 24.2 (96.4) 21.9 (87.3) 28.4 (100) 26.4 (93.0) 21.1 (74.3)
Calcium (mg) 347.0 (100) 336.0 (96.8) 3200 (92.2) 190.0 (100) 179.0 (94.2) 137.0 (72.1)
Phosphorus (mg) 453.0 (100) 440.0 (97.1) 409.0 (90.3) 421.0 (100) 384.0 (91.2) 304.0 (72.2)
Iron (Mg) 3.92(100) 3.70 (94.4) 3.36(85.7) 5.12(100) 4.74(92.0) 3.67(71.7)
Zinc(mg) 3.28 (100) 3.15(96.0) 2.90 (88.4) 3.69 (100) 3.43 (93.0) 2.68 (72.6)
Vit. A (R.E.) 277.0 (100) 252.0 (91.0) 216.0 (78.0) 320.0 (100) 295.0 (92.2) 219.0 (68.4)
Vit. B, (Mg) 0.42 (100) 0.41 (97.6) 0.38 (90.5) 0.49 (100) 0.45(91.8) 0.35(71.4)
Vit. B, (MQ) 0.52 (100) 0.51(98.1) 0.47 (90.4) 0.39 (100) 0.35(89.7) 0.27 (69.2)
Niacin (mg) 5.19 (100) 5.02 (96.7) 4.48 (86.3) 6.93 (100) 6.20 (89.5) 4.92(71.0)
Vit. C (mg) 25.9 (100) 23.2 (89.6) 19.8 (76.4) 30.3 (100) 29.3 (96.7) 20.3 (67.0)
Folate 62.3 (100) 58.2 (93.4) 51.5 (82.7) 96.6 (100) 89.1 (92.2) 65.2 (67.5)
Average - (100) - (95.4) - (86.6) - (100) - (92.3) - (71.2)

1) Nutfrient confent % of menus planned for menus planned
2) Nutrient content % of menus served for menus planned
3) Nufrient confent % of menus consumed for menus planned

Table 5. Comparison of nufrient contents in planned, served and consumed menus with nutrition management standard (former
edition) for school foodservice in elementary schools

Nutrient Planned menus Served menus Consumed menus
Boy (%)" Girl (%)? Boy (%) Girl (%) Boy (%) Girl (%)

Energy (kcal) 643 ( 87.6) 643 (101.4) 626 ( 85.3) 626 ( 98.7) 589 ( 80.2) 588 ( 92.7)
Protein (Q) 25.1(125.5) 25.1(125.5) 24.2 (121.0) 24.2(121.0) 21.9(109.5) 21.9(109.5)
Vit. A (R.E.) 277 (138.5) 277 (138.9) 252 (126.0) 252 (126.0) 216 (108.0) 217 (108.5)
Vit. B, (mg) 0.42(113.9) 0.42(123.5) 0.41(110.8) 0.41 (120.6) 0.38(102.7) 0.38(111.8)
Vit. B, (MQ) 0.52(118.2) 0.52(130.0) 0.51(115.9) 0.51(127.5) 0.47 (106.8) 0.47 (117.5)
Niacin (mg) 5.19(111.1) 5.19(119.6) 5.02(107.5) 5.02(115.7) 4.48 ( 95.9) 4.48 (103.2)
Vit. C (mg) 25.9 (1565.1) 25.9 (1565.1) 23.2(138.9) 23.2(138.9) 19.5(116.8) 20.1(120.4)
Calcium (mg) 347 (130.0) 347 (130.0) 336 (125.8) 336 (125.8) 319(119.5) 320(119.9)
Iron (MQ) 3.92( 98.0) 3.92( 65.3) 3.70( 92.5) 3.70( 61.7) 3.35( 83.8) 3.37 ( 56.2)

1) [Nutrient content/nutfrition management standard for 10 — 12 years old boys] x 100
2) [Nutrient content/nutriion management standard for 10— 12 years old girls] x 100
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Table 6. Composition of calories from carbohydrate, protein and fat (%)

Plonned menus

Served menus Consumed menus

School  Gender Carbo- Protein Fot Carbo- Protein Fat Carbo- Protein Fot
hydrate hydrate hydrate
Elernentary 56.5 16.1 27.4 57.0 15.5 27.4 57.9 15.0 27.1
school
Middle Boy 62.1 15.2 227 62.0 15.8 222 63.8 14.8 21.4
school Gir 61.1 163 22,5 61.7 15.8 22,5 64.1 15.0 20.9

Table 7. Comparison of nufrient contents in planned, served and consumed menus with percentage of nutrition management

standard (former edition) for school foodservice in middle schools

Planned menus

Served menus Consumed menus

Nutrient

Boy (%)" Girl (%)? Boy (%) Gitl (%) Boy (%) Gitl (%)
Energy (kcal) 7500 (1 93.8) 6840 (1025) 6860 ( 85.8) 6360 (954) 5710 (71.4) 5270 ( 79.0)
Profein (9) 286 (1222) 286 (131.8) 269 (1150) 261 (120.3) 209 ( 89.3) 203 ( 93.5)
Vit A (RE.) 3410 (145.7) 299.0 (127.8) 308.0 (131.6) 2840 (121.4) 209.0 ( 89.3) 2120 ( 90.6)
Vit. B, (Mg) 0.50 (125.0) 0.48 (141.2) 0.45 (112.5) 0.46 (135.3) 0.34 ( 85.0) 0.34 (100.0)
Vit. B, (MQ) 0.42 ( 89.4) 0.36 ( 90.0) 0.36 ( 76.6) 0.34 ( 85.0) 0.26 ( 55.3) 0.26 ( 65.0)
Niacin (mg) 7.16 (134.1) 6.75 (155.5) 6.25 (117.0) 6.21 (143.1) 4.69 ( 87.8) 4.80 (110.6)
Vit C (mg) 28.7 (171.9) 328 (196.4)  27.6 (165.3) 31.8 (1904) 195 (116.8) 235 (140.7)
Calcium (mg) 1800 (60.0) 2030 (760) 1740 (580) 1870 (70.0) 1280 (427) 1400 ( 52.4)
Iron (Mg) 5.20 ( 86.7) 5.07 ( 84.5) 4.82 ( 80.3) 4.70 ( 78.3) 3.60 ( 60.0) 3.57 ( 59.5)

1) (Nutrient content/nutrition management standard for 13 — 15 years old boys) x 100
2) (Nutrient content/nutriion management standard for 13 — 15 years old girls) x 100
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B,(p < 0.001) A, AFA =M= D (p < 0.001), &
A (p <0.001), ZH5 (p < 0.001), €1 (p < 0.001), BIEFA
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Table 8. Comparison of nutrients in planned, served and consumed menus with percentage of 1/3 KDRI" in elementary and middle

schools
Planned Menus Served Menus Consumed

Nufrient Elementary Middle tfest  Elementary  Midde test Elementary Middle tHest

school school school school school school
Energy 1069 =+ 81?2 968+ 59 3911% 1041 + 106 89.3 £ 10.2 3.881** Q8.1 £ 924 743 + 924 7.037%**
Protein 21562 £ 400 178.8 £ 48,5 225% 207.3 & 48.3 165.9 £ 324 2.755* 188.1 & 36.1 128.9 £ 30.8 4,828%**
Calcium 130.0 £ 23.9 598 + 142 9.788***125.8 £ 20.2 565 £ 164 10.305***119.8 = 17.2 41.8 £ 149 13.288***
Phosphorus142.7 = 16.5 1324 £ 30.5 1.140 138.6 = 20.6 121.0 £ 28.0 1.971 129.8 £ 1560 91.6 £ 23.5 5.308***
Iron Q7.9 £ 203 1279 £ 21.6 -3.932%* 926 + 193 118.6 £ 294 -2.857* 840 =% 19.7 892+ 22.7 -0.665
Zinc 140.7 £ 329 1475+ 400 -0.506 1351 &+ 345 136.8 £ 40.2 -0.126 124.6 = 30.0 108.3 £ 32.0 1.445
VItA 168.1 £ 78.7 141.5 £ 621 0.639 143.3 £ 61.6 130.7 £ 57.0 0.583 123.7 £ 632 929 + 38.8 1.809
VitB, 145.7 £ 3563 1323 + 340 1.056 141.0 £ 42.2 123.0 = 38.8 1.222 1333+ 395 963 £ 320 2.849%*
VitB, 15643 £ 23.6 85.1 £ 225 8223***149.4 £ 245 76.2 £ 20.9 8.800***142.4 = 188 58.0 £ 22.0 11.304%**
Niacin 140.9 + 43.2 147.7 £ 53.9 -0.381 136.1 £ 49.2 132.3 £ 45.3 0223 1228 = 40.3 101.0 + 364 1.560
VitC 111.0 £ 634 958 = 39.3 0.787 99.3 £ 563.0 92.6 £ 40.2 0.381 84.9 £ 50.8 67.0 £ 452 1.015
Folate 623 £ 279 805 £ 31.5 -1.677 582 £ 28.1 743 £ 323 -1.454 51.5+ 284 51.8+ 229 -0.026

1) Compared with 1/3 RI(Recommended Intake) or 1/3Estimated Energy Requirement: EER
2) Mean = SD The average for boy and girls
* p <005 ** p<0.01 *** p<0.00]
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