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ABSTRACT

The purpose of this study was to investigate utilization and storage management practice of the frozen and
refrigerated foods in school foodservice. 222 dietitians employed in school foodservice were surveyed. In
school foodservice, the refrigerated stock farm products and seafoods (78.3%) were more used rather than
frozen products (47.5%). According to school foodservice characteristics, the refrigerated meats including dairy
products were more frequently used in elementary and middle schools than high school foodservice. On the
other hand, the foodservice in high school used more frozen seafoods and processed foods than elementary
school did. The data also showed a tendency for the contracted foodservice using more frozen meats and
seafoods rather than refrigerated products when comparing with the self-operated foodservice. In terms of
receiving conditions, storage methods and storage time, the result indicated that frozen or refrigerated products
were often delivered at inappropriate temperature. Especially some products which were needed to be shipped
and stored at refrigerated temperature such as mollusks, were delivered and kept at room temperature. The
most frequently used thawing method were running water (56.9%), however, the frozen products were often
sitted at room temperature for the purpose of thawing. According to the results, several inappropriate handling
processes for frozen and refrigerated products were found in school foodservice. In order to improve handling
process for frozen and refrigerated products, recognition of food handlers' weakness about storage and
distribution, development of radical standards for receiving conditions, storage and thawing methods should be
debated.

Key Words : Frozen and refrigerated foods, Storing method, Thawing method, School foodservice

This study was subsidized by grant from Ministry of Education and Human Resources Development, Korea in 2005,

M4 1 200749 8Y 28Y, A 1 20074 10€ 12Y

fCorresponding author : Ji—Young Yoon, Department of Food and Nutrition, Myongji University, Nam—dong, Cheoin—gu, Yongin,
Gyeonggi—do 449-728, Korea

Tel : 031)330-6205, Fax : 031)335-7248, E—mail : yjy0823@miju.ac.kr



346 | HUSHOMY B - YT = FAE X IIFS Cl8TY X UTMEY TA

§ =

WA - B AEL Hjstr] 48 AEE AL
A Zemlof] o]27]7k] Aol ByozA AL
Ao FAE At AuRelA FHots Aol
Aoz dAz LulME oz 717 Fel9
Y5 - W AES0l F7FIL Sl Aot of9}
2E AERY E4 ot QY e 119
S o) AARA 48] dA o o]27|7kr] Mzt
o] 2 E& WA AHdA HEHE HL2HEA
Al(cold chain system)7} T @3s}c1), 18t L2ut
gt AFAYE oF olF AEE 4+ Sk ARF
AAZE A AFolA olFRA] oot e EAIH
= 7ML QIHH2). &, ol¢h 22 AERY FHE ¥
ool et wejRiy Anjaie] QlAe] REstal
T B 2= 2 N2"Y B A A%
Aol e BA 9 AE HF B9 5o B
& AR T2 Qste] AFY FA AEE z
= 59 dE = 4 UThl2).

AF SoMe S/ 4, ¥F - 3% 7
AFS ¥ - ¥ f-50] olFolxe dEA] 4
FLE oFE HAA HsiAEY Tl &3ith
ole} ZE A fAefAlEE A2 A¥L: H
FoN odE npdEe] F4o] FetA Y=
tgo] Yol WeAH AT ngEY FAlo]
7Vs5}o Pseudomonas R Enterococcus 434 78 A
24 A S5 A 7R A4 Gl gl &
FEol AL WALEANE FAlo] 75| HiE
o de 3 A Aol o]Fo] A w7r] Hito]
&t TS 7100k TT34). webd W - 4
& AEY S G SlEiAE wjate] 9
3 4w B opt FAA0A 27} o]Fe]
A7\ A2 AEe] R 2= 9 f-57]30] 4]
Y F4E H9ohe $a% AR & 4 Yk

YA AEE 05T Ao EN s
B dAlsk AEY 48 Ak W7IA%

Holo], WEL Aukez 18T olalld AEE

A= A71HA A olK5-T). T3 eyt
AF AR vl FDAQ] Food codeo] whaw y3)
AE AL 5T oslE, ¥% A& A¢ -18T
olste f%, Hud AL AAStE QIths9). 1
U - Wgol 3) Alg Edo] ¢ fAEHE
AL oin 58] WA - WEile] 88 sl
BESAY 29| Adeat et wiE So e
2l g2 U AFel R qd ugEe] =
Aol A AlEe] odmst Eobd £ it
(510). 53] e Hye] 7Pt 2 ¥elo] Ha gl
© PR ERLes BAAS 2L 3
ASE Ao 8 doloz AEHI1(3), YA -
YEAEY uid, A 4 Helaby, YAjHoz A

=2
204 e Ad, Te)3 Be exe) 27 £
ST B WA WE AEL F3T 9=

Aol A9 B EAMEC] AF=HI QeK11).
SAFAY] A oREFrEEe YA z8
B4 A5 3 SRR dAAze| ATtsHA
g, waby AFY q7|7ke] A2 Wzt
(12). 18U HE e dAlFGAAE giifez
Aol aar A Aay G4 Aol RS
20 ZFAZE WA AY HULEE HAHEA
gt A7t W2 AR A= O9™(3), Bryan
(D)= Aess M7= 9U0R F4)hoA <]
AR s wert g2 vSS AAET Qi
I A-sge B3 SugAoAY AR o] ¢
ol WA A7 A stwgaore ARa
FHEK4,15)01 As fojHd 2 71E9
AAZeL AR 7] B8AE(l6) So=
54 AR olg Ao I3t dAte stmTA
oA AMEEE 7FEAE digh A7t F5 olF

do wx o

3 Qlof 7HEAIE o]Qof 1aF AANERI & - MR
of ol g5 Bt U &5 Ao Haf 2ARE A
T uEgt Aot} &, WA - W AAEe] A
F T 27| AQEE B disjde 1
SaMdolu A Al e xHsta 9l
& ¥ dAE7t oW HHoE HUET EE %



Journal of the Korean Dietetic Association 13(4):345-356, 2007 | 347

kd
7HE4 °l A B Uﬂ AHE ZARH
Skl A iﬂ}e T
& ‘07}611 H3Ap ZASFAH.

e AT % - % 1SS 45074
ZF 150703) 9] FA1E "HEet e GRSt
02 a0 AgY 74 vdo) UE 3 T
B2 Z2ZH(Stratified random sampling)S 83}
Astglon aAfz)o] wE Foidtis Table 19]
AT ZAES AE stael el
sug B9 Wusiel 4 7\Se B A7t $5
MEZRARRA 20059 7H-8Yol] AAEom, 34
H 2227(SHE: 93%)S A

pr

2 A7 YEAL AFATSIT) U s
A8 GoprETtel oleR

i A

=]

= =2

L =

AR LS, 2 RAE é*lﬁ}ﬂ A GFA
9 nei}
A}

2
e ﬂmtzL HREREFD, FUET
T 4 FUY 5 TAYE So= FHST

H™ [e)

3 - 3 ARl 1’4@ OI%?";’OQ W - 3
AR e 9 -
(g, 3~4/3 1~2/F, 2~3/""é, ARgStshE 1A
33tk WE W ARl g wel e AR
7 AFe] EEAE(EE 9, A2, A5 § 2e
WA e B, W 2R 2 AR,

3. Xtz SAXE]

34y HEXLE SPSS TA fj7| A(version 12.0)
£ ARgStY] W, BEEAL B, BEE 5 s
A BAXNE AEsteitt B3 StuEAdE W - 4
T 8 AR o|§ES UotEr] Yt ttest2}
SEERTRERALE ECREE R DEN
A A9l 2 Bl BRAT §o4E A5
7] 93l Duncan's multiple range testE AA|3}%Ch

AN ot FAAeh GFAY ks ERE
ZARE A= Table 13 Ze}h 2AF of
EEL TA|(79.7%)l AASL Sk &
FEHE= HFEB83%)0l AFYR 2FH
AL ® Yehgar, S48 A9 BE 3HE(98.2%)
ol weza] Felz Aisl= Aoz 2ARE?ICH

E3 HjARARE ATH66.7%)0] 7Y To o] 4F]
A% ¢ 5 et 3*—17‘401 qd T FeE
%'—Er %1(96 WolT, ZIYRZPL 5~147

251, 2ol zqo g 29

g o] Ffe SFEE0] &8

S FA LN ANEEE B - ¥E 28 A%
A olg ‘3—l ol == Table 29} ﬂq YR =
Y OB BI%AL, 7P o) 085}
€ 7= ¥E ASO19%) T FRO1L4A%)E ZALE



348 | =d

]
1>

oMl WY - ¥E = - &

Table 1, General characteristics of school foodservice

Variable N(%)
School location o 1ma)
Rural 45(20.3)
Elementary school 93(41.9)
School course Middle school 73(32.9)
High school* 56(25.2)
Seoul 18( 8.1)
Busan 7( 3.2)
Daegu 22( 99)
Incheon 12( 5.4)
Gwangju 11( 5.0)
Dagjeon 8( 3.6)
School district Ulsan 11( 5.0)
Gyeonggl 17¢ 1.7
Gangwon 15( 6.8)
Chungcheong 28(12.1)
Jeonla 24(10.9)
Geyongsan 33(14.0)
Jeju 18( 8.1
Contracted 26(11.7)
Operation type

Self-operated 196(88.3)
Conventional 218(98.2)

Production method
Co-management 4( 1.8)
less than 1,000 53(23.9)
Number of Meals 1,000~1,499 87(39.2)
1,500~1,999 50(22.5)
more than 2,000 32(14.5)
Dining room 148(66.7)
Service place Classroom 57(25.7)
Mixed 17¢ 7.7
1 216(96.4)
Number of Dietitian 2 7( 3.0
3 1( 0.5)
less than 5 24(10.8)
Number of cook 5~9 115(51.8)
assistant 10~14 69(31.1)
more than 15 14( 6.3)

* included 3 foodservice operations running middle & high school

together at the same time
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Table 2, Frequency of purchasing frozen and refrigerated foods

(N=222)"
Frequency of purchasing
Food classification Usage rate” Everyday 3~d/w 1~2/w 2~3/m 1/m never use
N(%)
Refrigerated stock farm products
Beef 76.1 12( 54) 19( 8.6) 102(45.9) 29(13.1) 7(3.2) 53(23.9)
Pork 721 18( 8.1) 43(19.4) 81(36.5) 11( 5.0) 7 3.2) 62(27.9)
Chicken 91.9 11( 5.0 4 1.8) 123(55.4) 65(29.3) 1( 0.5) 18( 8.1)
Duckling 35.6 6( 2.7) 3( 14 9( 4.1 61(27.5) 79(35.6) 143(64.4)
Eggs 914 12( 54) 40(18.0) 90(40.5) 54(24.3) 8( 3.6) 8( 3.6)
Mean 733
Frozen stock farm products
Beef 459 13( 59 10( 4.5) 45(20.3) 20( 9.0 14( 6.3) 120(54.1)
Pork 428 12( 54) 34(15.3) 45(20.3) 15( 6.8) 21( 9.5) 127(57.2)
Chicken 153 7 32) - 10( 4.5) 6 2.7) 11( 5.0) 188(84.7)
Duckling 20.3 9( 4.1) - 1( 0.5) - 35(15.8) 177(79.7)
Mean 347
Refrigerated seafoods
Saltwater fish 87.8 11( 5.0 2( 0.9 56(25.2) 67(30.2) 59(26.6) 27(12.2)
Calamary 88.7 1( 5.0) 2( 0.9) 48(21.6) 88(39.6) 48(21.6) 25(11.3)
Crustaceans 73.9 9( 4.1) - 19( 8.6) 28(12.6) 108(48.6) 58(26.1)
Mollusks 829 22( 99) 10( 4.5) 28(12.6) 33(17.1) 86(38.7) 38(17.1)
Seaweeds 829 22( 99) 10( 4.5) 28(12.6) 38(17.1) 86(38.7) 38(17.1)
Mean 832
Frozen seafoods
Saltwater fish 4.6 10( 4.5) 2( 0.9 14( 63) 36(16.2) 37(16.7) 123(55.4)
Calamary 48.6 8( 3.6) 10( 4.5) 26(11.7) 64(28.8) 108(48.6) 114(51.4)
Crustaceans 874 10( 4.5) 1( 0.5 29(13.1) 55(24.8) 99(44.6) 28(12.6)
Mean 60.2
Refrigerated processed foods
Processed meat 955 9( 4.1) 4 13) 33(14.9) 92(41.4) 74(33.3) 104.5)
Rice cake 83.8 9( 4.1y ; 12( 54) 79(35.6) 86(38.7) 36(16.2)
Tofu 977 10( 4.5) 9( 4.1) 54(24.3) 89(40.1) 55(24.8) 5(23)
Dairy product 86.5 9( 4.1y - 10( 45) 51(23.0) 122(55.0) 30(13.5)
Seasoning 94.6 64(28.8) 54(24.3) 69(34.1) 21( 9.5) 2 09) 12( 5.4)
Mean 91.6
Frozen processed foods
Processed meat 802 9( 4.) 1( 05) 18( 8.1) 49(22.1) 101(45.5) 44(19.8)
Processed seafood 82.0 11( 5.0) 1( 0.5) 15( 6.8) 34(15.3) 121(54.5) 40(18.0)
Starch & noodle 76.6 11( 5.0) 1( 0.5 4 18) 15( 6.8) 139(62.6) 52(23.4)
Fried rice 189 40 1.8) - - 1( 0.5) 37(16.7) 180(81.1)
Pot sticker 74.3 8( 3.6) - 5(2.3) 40(18.0) 111(50.0) 57(25.7)

Mean 66.4

Y Total number of responses would be different by non-responses
? Total Usage rate except ‘never use’
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Table 3, Usage rate of frozen and refrigerated foods by school foodservice characteristics

LEJHE] FAL

Variables Refrigerated meat  Frozen meat Resf‘l;gfzﬁed Frozen seafood prlzzgsisijatfz?) d Frozenf(i)rgcessed
Course Elementary school ~ 75.9+21.8° 3174311 65.1428.6 78.2429.7 92.0¢13.6 59.8+31.6"
Middle school ~ 74.5:22.7" 34.9432.7 58.4429.8 86.3£22.8" 90.4£17.0 67.74272°
High school 66.4£27.7° 38.2431.6 57714276 88.7419.5° 92.1218.1 747:239°
F-value 2915* 0.721 1.622 3.641* 0.259 4.839%*
Operation type Contracted 5774279 53.94289 57.7431.2 89.8+20.6 93.1£13.8 754522 8
Self-operated 75.4422.5 32.1431.4 61.6£29.0 82.7426.0 91.4+16.1 65.2429.4
T-value -3.106** 3.339%** -0.646 1.333 0.499 2.057*
Service place Dining room 7274254 33.3432.1 60.4+28.9 83.1£25.6 91.4217.0 66.1429.9
Classroom 73.0+£21.2 37.3432.1 62.5+30.3 86.0+£25.1 91.6+13.1 65.6+26.4
Mixed 80.0+17.3 38.2429.5 63.5429.4 78.5426.2 94.1+£13.7 71.8+29.2
F-value 0.722 0.437 0.161 0.616 0.232 0.320
Number of meals > 1,000 70.6+24.7 38.7435.2 57.4430.6 88.8422.0 87.9+18.1 61.9£34.9
1,000~<1,500 74.0£24.0 35.6+31.8 64.8+28.9 79.7£29.4 93.1+14.2 6744273
1,500~<2,000 7204249 31.0+28.8 5844258 84.7422.5 92.4+17.1 65.6+274
=>12,000 78.1£19.9 3134311 6194323 86.5+23.7 92.5£13.2 725242
F-value 0.744 0.648 0913 1.121 1.300 0.948
P <05 * P <0l P < 001
& lefercnt superscripts mean statistically differnences by Duncan's multiple rage test
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Table 4, Receiving condition, storing and thawing methods for frozen and refrigerated foods

Receiving condition Storing method before cooking Thawing method for frozen food
Food classification  Frozen Refrigerated te rrgz(;;nture Frozen Refrigerated teriz(;:lture Refrigerator R“ug;;rrlg ten};(:;;nmre
N(%) N(%) N(%)
Refrigerated processed foods
Beef 6( 3.6) 162(96.4) - - 135(80.4) 33(19.6)
Pork 3(19) 154(96.7) - 2(13) 122(76.7) 35(22.0)
Chicken 6(30)  193(955) 3( 1.5) 315 M42700)  58(28.5) N/A
Duckling 677  TI91.0) 1 13) - S6(T1.8)  22(28.2)
Eges - 171(842)  32(15.8) - 123(60.6)  80(39.4)
Mean S(40)  150092.8) 12062) 314  16TLY)  46(27.5)
Frozen stock farm products
Beef 70(69.3) 31(30.7) - 70(69.3) 31(30.7) - 26(31.0) 38(45.2) 20(23.8)
Pork 85(66.9) 42(33.1) - 18(14.2) 70(55.1) 39(30.7) 28Q27.7) 43(42.6) 30(29.7)
Chicken 16(47.1) 18(52.9) - 3( 8.8) 20(64.5) 11(32.4) 8(25.6) 17(58.6) 4(13.8)
Duckling 25(56.8) 19(43.2) - 6(13.3) 25(55.6) 14(31.1) 13(39.4) 14(42.4) 6(18.2)
Mean 49(60.0) 28(40.0) - 24(26.4) 37(51.5) 21(31.4) 19(30.9) 28(47.2) 15(21.4)
Refrigerated seafoods
Saltwater fish 156(80.8) 34(17.6) 3( 1.6) 31(16.1) 74(38.3) 88(45.6)
Calamary 15980.7)  33(16.8) 5025 26(132)  TI39.)  94(417)
Crustaceans 116(70.7) 42(25.6) 6( 3.7) 27(21.1) 73(57.0) 28(21.9) N/A
Mollusks 6(33)  125(68.7) 51(28.0) ALY T5414)  104575)
Seaweeds 25(25.5) 70(71.4) 3(3.0) 2011 75(41.4) 104(57.5)
Mean 92(52.2) 61(40.0) 14( 7.8) 18(10.5) 79(43.4) 84(46.0)
Frozen seafoods
Saltwater fish 25(25.3) 70(71.4) 3(3.0) 1{ 1.0) 63(64.3) 34(34.7) 7(17.5) 28(70.0) 5(12.5)
Calamary 21(19.4) 84(77.8) 3(2.8) 6( 2.9) 74(35.6) 128(61.5) 8(19.0) 27(64.3) 716.7)
Crustaceans 21(10.9) 163(84.9) 8( 42) 7( 3.6) 136(70.8) 49(25.5) 13(21.3) 40(65.6) 8(3L.1)
Mean 23(18.5)  106(78.0) 5( 3.4) 5025 91(569)  70(40.6) 9(193)  32(66.6) 7(20.1)
Refrigerated processed foods
Processed meat 9 42)  197(929) 6( 2.8) S(24)  165(778)  42(19.8)
Rice cake 6(32)  95(514)  84(45.4) 422) 430232 138(746)
Tofu 3 14)  204(940) 10( 4.6) 105  163(75.1)  53(244) N/A
Dairy product 6(31)  172896)  14( 13) 4 21)  146(760)  42219)
Seasoning - 1755.7)  93(44.3) 3(14) 49234 157(75.))
Mean 6( 3.0) 157(76.7) 41(20.9) (1D 113(55.1) 86(43.2)

Frozen processed foods

Processed meat 17(657)  54(303) 7(39)  86@83)  52292) 40225  29(49.) (L) 2949.2)

Processed seafood  127(70.6)  48(Q26.7) S(28)  89(489)  S56(308)  37(203)  33(493) (15  33493)
Starch & noodle  113(66.5)  51(30.0) 6(35) 79465 S4318)  372L8)  29(46.) 2A32)  32(508)
Fried rice 20(488)  19(463) A49) 13GLO) 17405 12(286) 7(43.8) 1( 6.3) 8(50.0)
Pot sticker 11066.7)  50(303) 5030)  T9479)  S3321)  33200)  33(524) 3(48)  27(429)

Mean 97.4(63.7) 44(32.7) 5( 3.6) 69(44.5) 46(32.9) 25(22.6) 26(48.1) 2( 3.5) 26(48.4)
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Table 5, Storing time for frozen and refrigerated foods before cooking

Freezer(min) Refrigerator(min) Room temperature(min)

Food classification :
Mean Min Max Mode Mean Min Max Mode Mean Min Max Mode

Refrigerated stock farm products

Beef . . . : 69.5 10.0 360.0 60.0 329 10.0 60.0 60.0
Pork 60.0 60.0 60.0 60.0 67.7 10.0 360.0 60.0 39.6 5.0 120.0 60.0
Chicken 75.0 60.0 90.0 90.0 64.9 10.0 360.0 60.0 472 5.0 180.0 60.0
Duckling . : . . 71.0 30.0 360.0 60.0 44.0 10.0 90.0 60.0
Eggs . . . . 176.6 100  4day 600 60.0 50 1800 600
Mean 67.5 60.0 90.0 75.0 89.9 300 4 day 60.0 447 5.0 180.0 60.0
Frozen stock farm products
Beef 954 40.0 300.0 60.0 73.1 30.0 240.0 60.0 50.5 20.0 180.0 60.0
Pork 939 20.0 300.0 60.0 735 10.0 240.0 60.0 483 10.0 180.0 60.0
Chicken 160.0 60.0 300.0 300.0 76.6 10.0 240.0 60.0 525 30.0 60.0 60.0
Duckling 720 60.0 120.0 60.0 67.1 30.0 1200 60.0 52.5 20.0 60.0 60.0
Mean 105.3 20.0 300.0 60.0 72.6 10.0 240.0 60.0 50.1 10.0 180.0 60.0
Refrigerated seafoods
Saltwater fish 69.7 120.0 150.0 60.0 69.1 30.0 360.0 60.0 55.2 50 150.0 60.0
Calamary 72.7 30.0 150.0 60.0 679 30.0 360.0 60.0 55.1 5.0 120.0 60.0
Crustaceans 71.5 30.0 180.0 60.0 71.8 30.0 420.0 60.0 56.9 10.0 120.0 60.0
Mollusks : . : : 80.0 10.0 4200 60.0 55.6 200 120.0 60.0
Seaweeds : - : - 80.0 10.0 4200 60.0 55.6 200 120.0 60.0
Mean 713 30.0 180.0 60.0 73.8 10.0 4200 60.0 55.7 50 150.0 60.0
Frozen seafoods
Saltwater fish 60.0 60.0 60.0 60.0 65.0 20.0 150.0 60.0 483 10.0 120.0 60.0
Calamary 525 30.0 60.0 60.0 79.8 20.0 420.0 60.0 45.4 10.0 90.0 60.0
Crustaceans 55.0 30.0 60.0 60.0 73.9 10.0 420.0 60.0 43.8 10.0 180.0 30.0
Mean 55.8 30.0 60.0 60.0 9 10.0 420.0 60.0 4715 10.0 180.0 60.0
Refrigerated processed foods
Processed meat 60.0 60.0 60.0 60.0 78.1 20.0 420.0 60.0 413 10.0 90.0 30.0
Rice cake 80.0 60.0 120.0 60.0 750 30.0 120.0 60.0 72.1 10.0 180.0 60.0
Tofu : : . : 76.3 5.0 180.0 60.0 535 10.0 120.0 60.0
Dairy product 450 30.0 60.0 60.0 812 10.0 360.0 60.0 40.1 30.0 62.0 30.0
Seasoning 2 day 60.0 4 day 4.day 2 day 20.0 10day 60.0 1 day 30.0 Tday 60.0
Mean 773.8 300 4 day 60.0 605.8 50 10day 60.0 378.8 10.0 Tday 60.0

Frozen processed foods

Processed meat 76.0 30.0 420.0 60.0 65.1 10.0 180.0 60.0 60.4 30.0 120.0 60.0
Processed seafood  73.0 30.0 4200 60.0 69.5 20.0 180.0 60.0 543 30.0 120.0 60.0
Starch & noodle 74.6 300 420.0 60.0 75.0 30.0 180.0 60.0 57.0 30.0 120.0 60.0
Fried rice 60.0 60.0 60.0 60.0 514 30.0 60.0 60.0 488 30.0 60.0 60.0
Pot sticker 76.9 5.0 420.0 60.0 69.6 30.0 180.0 60.0 53.0 30.0 60.0 60.0

Mean 721 5.0 420.0 60.0 66.1 10.0 180.0 60.0 54.7 30.0 120.0 60.0
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