J. Korean Soc. Food Sci. Nutr.
28(3), 747 ~754(1999)

e SR DELER

FAUXH =Setm 429 THy Zi2|0f s A7
4 2 3
SRS ABYYD Y BHEAATL

A Study on the Management of Food Waste in
Elementary School Foodservices

So-Hee Kim

Dept. of Food and Nutrition, and Institute of Environment & Health, Dong-Ju College,
Pusan 604-080, Korea

Abstract

Food waste in school foodservices is an important factors in managing expense and in evaluating
the acceptance of served meals. This study was undertaken to investigate the management of food
waste and the opinion of dietitians in one hundred fourty nine elementary school foodservices, in Pusan,
Korea. When serving places were compared, the classroom generated more leftover and plate waste
than those of lunchroom(p<0.05). In rank for generating raw waste, the residue from vegetables was
the highest in first order. Fruit, eggs, fish, and shell fish also left the most raw waste, respectively,
in descending order. The residue that generated the most plate waste in the first and the second order
was from soup and pot stew, and vegatables side dishes, respectively. The treatment process of food
waste which was the most common in school foodservices was the fertilization by processing machine
in order to make recyclable fertilizer(52.1%). Food waste at 30.8% of foodservices was processed for
live stock feed. At 92.3% of investigated foodservices, food waste water was drained through a round
net—basket. Before treating as a waste, food residue was recycled at only 41.9% of foodservices. The
main utilization of food residue was the production of soap from used oil. Most dietitians in school
foodservices recognized that treating food waste was not so inconvenient, although, the problems
of odor and hygiene were not solved. They also thought that the liquid residue(54.1%) and 0il(30.4%)
among food waste were primarily responsible for resulting environmental pollution.
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Table 1. General characteristics of subjects
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Characteristics Frequency (%)
School foodservice
Serving scale ~ 800 31( 20.8)
(Number of persons served) 801 ~1200 63( 45.6)
1201~2788 50( 33.6)
Serving place Classroom 97( 65.1)
Lunchroom 35( 235)
Classroom + Lunchroom 17( 11.4)
Dietitian
Age(years) <25 30( 20.1)
26~29 85( 57.1)
30< 34( 22.8)
Working period(years) <2 59( 39.6)
2<yr<4 58( 38.9)
4< 32( 21.5)
Education level College 30( 20.1)
University 118( 79.2)
Graduate school 1 07
Total 149(100.0)
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Table 2. Comparison of food waste amounts by serving place type per day

Serving place type Raw waste(kg) Leftover(kg) Plate waste(kg) Total(kg)
Lunchroom 6.97+£4.23 3.88+3.29%V 506+ 4.49° 16.24+ 853"
Classroom 8.75+5.86 5.64+294° 8.4316.62° 22.49%10.07°
Lunchroom + Classroom 888%3.38 511£325° 7.19%5.22° 2046+ 5.74°
F-value 142 3.70° 367 505"
YData with the different superscript letter is significant at "p<0.05, “p<0.01.
Table 3. Ranking for food waste from raw food stuff
Ranking
Food stuff type
1st 2nd 3rd 4th 5th
Vegetables 85(58.2)" 48(33.1) 10( 6.9) 3(22) 0( 0.0)
Fruits 53(37.0) 75(51.7) 12( 8.3) 2( 1.5) 2( 1.5)
Eggs 0( 0.0) 7( 4.8) 84(58.3) 38(27.7) 15(10.9)
Fishes 7( 4.8) 110 7.6) 31(21.5) 61(44.5) 27(19.7)
Shell fishes 0( 0.0) 4( 2.8 7( 4.9) 33(24.1) 93(67.9)
YData represent frequency(%).
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Table 4. Ranking for plate waste
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Ranking
Plate waste type
1st 2nd 3rd 4th 5th 6th

Soup and pot stew 79(53.4)" 46(31.3) 19(12.9) 10 0.7) 4( 2.8) 1007
Vegetables side dishes 30(20.3) 53(36.1) 52(35.4) 10( 6.8) 1( 0.7) 2( 1.4)
Side dishes(etc.) 1€ 0.7 3020 13( 8.8) 55(37.7) 35(24.5) 36(25.2)
Cooked rice 4( 2D 11( 7.5) 12( 82) 47(32.2) 55(38.5) 16(11.2)
Boiled noodles 0( 0.0) 1€ 0.7) 7( 4.8) 12( 8.2 36(25.2) 85(59.4)
Meat and fish bone 34(23.0) 33(22.4) 44(29.9) 21(14.4) 12( 8.4) 321

YData represent frequency(26).
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Table 5. Treatment process of food waste by the numbers served-

Number of persons serverd

Total
Under 1200 Over 1200
Treatment process of food waste
Recyclable fertilizer 52(53.6)" 24(49.0) 76(52.1)
Feed stuff (for live stock) 30(30.9) 15(30.6) 45(30.8)
Feed stuff+recyclable fertilizer 9( 9.3) 9(18.4) 18(12.3)
Destroying machine o( 0.0) 1( 2.0) 1€ 0.7
Sending to district office 5( 5.2) 0( 0.0) 5( 3.4)
Burning 1 1.0) 0( 0.0) 1 0.
z%=34823 NSZ 146(100)
Process to remove water from food waste
Drained through round net-basket 86(90.5) 45(95.7) 131(92.3)
Squeezed by machine 2 2.1) 0( 0.0) 2( 1.4)
Cloth 1 1L.D 0( 0.0) 1€ 0.7
Natural drying 20 2.1) 0( 0.0) 2( 1.4)
Others” 4 42) 2 4.3) 6( 4.2)
2%=25714 NS. 142(100)
Machine to reduce waste amount
Using 58(61.7) 38(76.0) 96(66.7)
Unusing 36(38.3) 12(24.0) 48(33.3)
2230031 NS, 144(100)

YData represent frequency(%).
“Not significant.

90thers include the process by the fermentation the fermen or destroying machine.

Table 6. Reusing of food residues in elementary school

foodservice
Frequency
(%)
Not reused 72(58.1)
Soap production with used vegetable oil 38(30.7)
Reuse for cooking 12¢ 9.7)
Send to food bank 2( 1.6)
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Table 7. Origins of food waste in each school foodservice 71 E7(30.4%)ek o S5kt 87 2. o) 7Hak Az}
Frequency T AFE TIX = AL 2de)ste) AY S A o ekat
[V}
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education A2 A= 27} 65.6% 125%2 34t &
Preference disagreement 26(17.8) o] BL Aletel &2 xpul o 210) 37
Inedible part from untrimmed raw 19(13.0) Aol ¥ r _E] =Fe °!
. food stuff 2.9l 7H A4 S At Al glgle
Inappropriate portion size 15(10.3) o o2l g AT §9 3 Q1 Ao] 2 B tHp<0.05). o]
Overproduction of tit; 7( 4.8) o 1ol oo g m
Teacher’: un;riegr:lan Y 20 1.4) A sAE 287 A EAe WA (A EAZ A
FHIL e g FagAdAE 2oz 2E By
THNE 399%2 714 Wk B Folde 304%e ] AL 25 S0 AT A WAE A9
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Aeld o 7b #A7 He e B Qi g A7V AR eHE ol Fase =i 259
o} 914 BA(585%)2T stelw, Ao Bel 2 I FA oA AA] ZhEFstel] tiet &S ) o}
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TR g el Bad e ddsm g  EFE N 5 AS Al £ A9 A%E 3o
v} gko 2 kAl 2] T o A2 YA A2 o3t & o 25T FA 2 e e 53
7)ot e} Ame) Wi shgc). S| FA AL A9 A Abgp o]t Abakell BigE 242
Table 9% #7 2o AT A Al Bae]  AURe] W23 o8 AT Ao 1 8 JFas
224 gk o eFate) o) AlS b A olch Al o el i3 77} o] Foi Aol & e Aztd
3e] 54.1%= Ak A Yo i) B e 7} ch =3t 1909 A E3E 123 TF 2 N
A A2k e g8 vl Ak Q2etw glel o theo) A1) ANy, Ak ) Eel o) g S He
Table 8. Opinion of dietitan for treating food waste
Age Working period Education level Total
<25 26~29 30< 2<  2~4 _4< _ College University -
Degree of inconvenience for
treating food waste
Very inconvenient 5(16.7)7 7( 83) 3( 88 5( 85 8(140) 2(63) 2069 13(10.9) 15(10.1)
Inconvenient 14(46.7) 29(34.5) 16(47.1) 24(40.7) 17(29.8) 18(56.3) 11(37.9) 48(40.3) 59(39.9)
Normal 7(233) 31(369) 7(206) 19(32.3) 19(33.3) 7(21.9) 11(37.9) 34(286) 45(30.4)
Not inconvenient 2( 6.7) 14(16.7) 8(235) 10(16.9) 9(15.8) 5(156) 4(13.8) 20(16.8) 24(16.2)
Never inconvenint 2067 3(36) 0000) 1(17) 4(70 0(00) 1(34) 4(34) 5( 34)
x=106553 N.s” x’=99312 NS. x%12101 NS, 148(100)
Factor of very inconvenient
Draining wet food waste  2(10.0) 6(14.6) 5(23.8) 3( 91) 6(21.4) 4(19.0) 2(13.3) 11(164) 13(15.9)
Treatment expense 0(00) 2049 1(48 2061) 0000) 1(48 1(67 2(30 3(37)
Proper separation of each 6(30.0) 7(17.1) 5(23.8) 7(21.1) 9(32.1) 2( 95)  4(26.7) 14(20.9) 18(22.0)
food waste
Odor and hygiene 12(60.0) 26(63.4) 10(47.6) 21(63.6) 13(46.4) 14(66.7) 8(53.3)  40(59.7) 48(58.5)
27=39471 NS. 1%=71463 NS. 1707982 N.S. 82(100)

YData represent frequency(9s).
Not significant.
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Table 9. Opinion of dietitian about the influence of type of food waste on environmental pollution

Age Working period " Education level Total

<25 26~29 30< 2< 2~4 4< College Universty
Liquid residue 14(46.7) 45(53.6) 21(61.8) 23(39.0) 36(63.2) 21(65.6) 17(586) 63(52.9) 80(54.1)
Qils 11(36.7) 28(33.3) 6(17.6) 25(42.4) 16(28.1) 4(125) 8(276) 37(31.1) 45(30.4)
Inedible part of raw 0( 0.0) 7(83) 3(88) 3(51) 4070 3094 2( 6.9) 8( 6.7) 10( 6.8)
food stuff
Plate waste 5(16.7) 4( 48) 4(11.8) 8(136) 1( 1.8 4(125) 2069 11092 13( 8.8)
2 %=0.6882 17=162171"  p=0.013 %7=0.3813 148(100)

"Significantly different at p<0.05.
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