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Adolescents’ Nutrient Intake Determined by Plate Waste at School Food Services

Kyung-Eun Lee'

Department of Food & Nutrition, Seoul Women's University, Seoul, Korea

ABSTRACT

The purposes of the study were to analyze nutrients of the menus served and to evaluate students’ nutrient con-
sumption at school food services. Three middle schools (boys, girls, and co-ed schools) were located in Seoul and
Kyunggi Province. A weighed plate method was employed to measure plate wastes and consumption of the menus
served. Data was collected for 3 consecutive days at each school. Nutrient analyses for the served and consumed menus
were performed using CAN-PRO. On average the students consumed 67% of the menus they were served. By menu
category, the students consumed more than 90% of the rice and one-dish foods they were served. Kimchis (54%) and
soups/stews (55%) were the menu categories with the lowest consumption rates. The menus served at the boys and co-
ed schools did not meet 1/3 of the recommended daily allowances (RDA) for calcium, iron, and vitamin B,. Due to the
plate wastes, the actual consumption of the boys school students did not meet the 1/3 RDA for calories, calcium, iron,
vitamin A, vitamin B,, vitamin B,, and niacin. The menus served at the girls school exceeded the 1/3 RDA for all
nutriénts, but the actual consumption did not meet the 1/3 RDA for calcium, iron, and vitamin B,. During the 3-day

- periods, the served and consumed menus provided 27% and 24% of energy from fat, which exceeded the recommended
proportion of 20%. To improve nutrition management at school food services, dietitians should understand factors that
influence students’ consumption and implement nutrition education programs that emphasize balanced diets. (Korean J
Community Nutrition 10(4) : 484 ~492, 2005)
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Table 1. General characteristics of the participating school food
service programs

School Service No of lunch meals No of plates
type type served/day?  selected/day”

Boys middle Cafeteria 764 - 100
school service

Girls middle  Cafeteria 840 90
school service

Co-ed middle Classroom 1.100 125
schoo!” service )

"boys : gifls=6: 4
? Averages of 3-day periods

Table 2. Plate waste percentages” for 3-day periods

School Day 1 Day 2 Day 3 Average
Boys school 35.3% 24.2% 18.0% 25.8%
Girls school 38.3% 47.4% 48.0% 44.6%
Co-ed schoot 29.7% 24.8% 35.6% 30.0%

o] AFgo)l 7H B%a, S5kl AlFEol P Sk
tH(Table 3). = - AAF FolA HHEo] IR diwe
ARZ, Ao, SR A STt B35 5 Fuego]
B3R dAEE, 2, sehRe, FUEFES A
Fgol AT At o3l wielth AdFHEo] =3

Table 3. Average consumption rates of the menu items served
at lunch

Category Menu items Cons(;r;?mn
Steamed wild rice 98.6
Steamed rice 97.4

S’r(;:'igg\ed Steamed rice with black beans 95.0
Steamed rice with sorghum 934
Steamed rice with corn ears 89.5
Egg drop soup 78.3
Chinese cabbage miso soup 69.8
Kimchi and tuna stew 624

Soup/ Seaweed soup 65.3
stew  Hot squid stew 51.7
Kimchi soup 495

Radish and sea tangle soup 389

Fried tofu and egg soup 24.2

Fried dumpling 82.3

. Fried chicken 80.0
Stir-fried rice cake and squid 79.6

. .~ Seasoned Vienna sausages and 79.1

S|de] dish peanuts
Stir-fried rice cake and ham 68.8
Hot pork bulgogi 60.3
Fried fish cake with catchup sauce 55.3
Pork jjim 404
Grilled laver 100.0
Pickled radish 89.2
Sesame leaves muchim 720
Seasoned dried anchovies and 57.3

garlic stems

Side dish seasoned radish 56.8

2 Dried radish muchim 468
Mexican salad 4.5
Seaweed salad 40.0
Stir-fried zucchini 31.8
Bean sprout muchim 25.9
Rice with seafood black sauce 95.6

One-dish Rice with bean sprouts 93.6

food  Bibimbap 91.6
Curry and rice 859
Kimchi Radish kimchi 68.0
Cabbage kimchi 39.7

"Plate waste % = [average plate waste (g) /portion size (g)] X

100

"Consumption (%) =
X 100

[consumed amount (g) /portion size (g)]
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Table 4. Nutrient contents of menus served and consumed at lunch

Nutrient Boys school Girls schoal Co-ed schoot Average
Served Consumed Served Consumed Served Consumed Served Consumed
Energy (Kcal) 850.2 7004 922.6 698.9 1053.5 826.1 942.1 741.8
Protein (@) 38.3 279 38.0 26.7 42.4 31.3 39.6 28.6
Fat (g) 19.9 13.3 28.8 18.5 37.8 27.4 28.8 19.7
Carbohydrate (Q) 127.8 115.5 130.9 107.8 135.0 112.5 131.2 111.9
Calcium (mg) 165.6 19.2 274.6 1617 137.1 92.6 192,56 124.5
Phosphorus (mg) 524.9 394.9 597.6 413.7 543.1 402.2 5655.2 403.6
Iron (mg) 4.4 32 6.6 4.1 52 39 54 3.7
‘Sodium (mg@) 2,058.7 1.620.7 3,465.7 1.566.7 2,752.3 1,963.3 2,758.9 1.683.6
Potassium (mg) 1.171.7 787.7 1,280.0 . 800.3 1.178.7 854.0 1,210.1 814.0
Vit A (RE.) 301.8 195.9 448.2 298.0 458.5 349.8 402.8 281.2
Vit. B (mg@) 0.6 04 0.5 04 0.7 0.5 0.6 0.4
Vit. B2 (mg@) 03 02 0.5 0.3 0.5 03 04 03
Niacin (mg) 79 55 8.5 59 12.6 9.3 0.6 6.9
Vit. C (mg) 37.1 252 62.1 355 35.1 25.7 4.7 28.8
Fiber (@) 24 1.7 2.9 1.7 24 1.7 2.6 1.7
Cholesterol (mg) 169.4 124.2 127.0 67.9 39.5 24.5 108.6 722
300
[] Boys school %) Girls school
250 || I Co-edschool Average Q____
. w{ ‘I
e .
Q 180 mk:
" | L
© Hig
3 RN
Fig. 1. Comparison of nutrients of Energy Protein Calcium Phosphorus — Iron Vit A Vit 81 Vit B2 Niacin VitC
served menus with 1/3 RDA for 13- Nutrient
15 year-old Koreans.




488 - FHA9) A JHEH

BE syolx E33 iAg AGF oS AT
ACHFig 1). 71 <ol <L, &, vlERl A, B, C, YoloRd=
A o AFHYD FUaA 18y 2, vIEN]
Bo= A4 3kl AA v|2EHSIh AEE FEr] &4
o wEg s JolE Bt T2 Adelx BE F
A7} 7125 ot ATHRY R wtsl HE 3 33
< zZHy, AR, vjell Byt AFdAARE 58 A
o2 et

Azg Akl g2 il - Ao o] 719 vlE
& 5617 : 272, ©EES] Hlgo] W2 vhy ol
A AL A% HlE o|AdoltH(Table 5). BFAFE&twe] 73
© gulgsl ke IdFFASTF WARGD A U
Y5312 Blgo] wgron), 3/lu F AwlEel 7F &
Aet Agke Btk ojxgsael JiFstue] A¢ &
F3H5o| AA| I 56% vIThE xRS, 1o Nk
A9 oA F@nEo] 47 28%, 32%2 AA E34Th

4. MR 57 N YWY

fu.

Rk
359 3

sh} 2jol2 B AF3} YIS

o2k 2,

L

G HAES] AHFE 71FCE § FUdad ovA] 7)o
Hl-ES PR0E} 3] fARE Wb, AES g Eu
ol X129 FA W& 24%, 30%E 48] FA
LERTH(Table 5).

3 i ] . . shyFAe 235 ARy A5 odaelst 203
Fehge SuFAe B 9% 2e B ERIBE T 2 O O o ser 2o o
= ° & o
W% olste AN, 59 2ee WY Aege) gy 1= TV SREAGE ANY 7] Tt S B
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= sk ZEUTHTable 4, Fig ). 4318 qjoge) o 2o 1 U t AL 35T ARl £ 9
" Table 5. Compusition of calories from macronuirients (%)
Served menus Consumed menus
School
Carbohydrate Protein Fat Carbohydrate Protein Fat
Boys middie school 61.0 18.0 21.0 66.6 16.0 17.3
Girls middle school 56.0 16.0 28.0 61.2 15.2 23.6
Co-ed middle school 51.4 16.2 324 54.8 16.2 300
Mean 56.1 16.7 27.1 60.9 16.5 23.7
1
200
[} Boys schoot 23 Girls schoot
180 H
ll Co-edschool ] Average
160
140
120 :
<
8 7 o
g 10 R
® s
0 H B : x :
] 3 »
o q Auf 8 0
b - n |
» | ) : ¥
0 LL AN \ ’ . Rl EFN 3 A
i i I Vi it B1 i aci VitC
Energy Profein Ccalcium Phosphorus  Iron it A Vit B Vit 82 Niacin Fig. 2. Comparison of nutrients of
Nutrient

consumed menus with 1/3 RDA for
13—15 year-old Koreans.
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