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Study on the Usage Status and the Management Process of Ingredients
in Fried Foods Provided in School Food Services

FEun-Mi Kim*, Hae-Chang Yi, Suna Kim, Min-A Lee, and Jae—Won Kim

Korea Food Research Institute, Gyeonggi 463-746, Korea

Abstract

All of the subjects of the investigation (n=141) were schools that have food services under direct management.
The number of students who get food services at the schools were 1,001~1,500 students with 46.8% investigation.
In school food services, fried foods were highly preferred and the biggest merits of fried foods were (in order
of highest importance) ‘improvement of food services satisfaction’> ‘source of calories supply’> ‘easiness of
cooking process’. Service frequency of fried food were in the order of ‘twice a week’> ‘three times a week’>
‘once a week’, and for the factors to decide service frequency of fried food, ‘preference leaning on fried food’,
and ‘excessive fat intake’ were the most considered. The most considered factors in the case of choosing fried
food were ‘preference’ and ‘calories and nutritional value’. For the cautious steps during the frying process,
‘keeping after frying’ was picked the most, and the reasons were ‘lack of containers to keep in appropriate
temperature and quality’ and ‘time consuming’. For preference and service frequency of ingredients in fried
foods, ‘chicken’ and ‘pork’ were very high. As the result, it was analyzed that preference by ingredients matched
service in school lunches by using a ranking test. Total cooking and processing time of fried foods required
in school lunches were approximately 23799 minutes~291=+ 141 minutes which showed total required time was
about same no matter what ingredients were used. As the result of comparing and analyzing the processes,
vegetables took less thawing and frying time, but the processing time for vegetables was more complicated
since handling time before frying was longer compared to meat. In the important management process by the
main groups of fried foods, the frying process was the most cautious cooking process in the category of meat
or fish and shellfish used as ingredients. In addition, if vegetables were used as ingredients, storing it after

frying was the process that needed the most care.

Key words: deep fat frying foods, school foodservice, preference, serving frequency, raw materials
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Table 1. General characteristics of school foodservice

Characteristics Category N (%)
Elementary 114 (80.9)
Middle 10 (7.1)
Type of schools High 8(57)
Other 9(6.4)
Total 141 (100.0)
Type of Self-Operated 141 (100.0)
foodservice Contracted 0(0.0)
management Total 141 (100.0)
Tvpe of Conventional 134 (95.0)
foogé)ervice Commissary 5(35)
Joint management 2(1.4)
Total 141 (100.0)
Classroom 86 (61.0)
Serving place Dining room 47 (33.3)
Classroom+Dining room 8 (5.7)
Total 141 (100.0)
Self-service 12 (85)
Serving tve Tray-service 99 (70.2)
g yp Partially self-service 29 (20.6)
No response 1(0.7)
Total 141 (100.0)
<500 13(9.2)
501~1,000 21 (14.9)
Number of meals 1,001 ~1,500 66 (46.8)
umbe €S 1501 ~2,000 34(24.1)
2,001 ~2,500 6 (4.3)
>2,501 1(0.7)
Total 141 (100.0)
<5 14 (9.3)
Number of 5~9 87 (62.1)
employees 10~14 38(27.1)
15~19 2(1.4)
Total 141 (100.0)
<165 47 (49.5)
Dimension of 165~299 42 (44.2)
cooking area (m°) 330~494 4(4.2)
& 495~ 659 1(1.1)
=660 1(1.1)
Total 92 (100.0)

T o] AZtete stuae 7P T8 847} 529
A(quality of food)'o)&tx A& 3stg 2™, Meyere} Conklin
(142 Z- 158 Aol Aste FAFA TS F
= e B Aol AFY oA (variety of
food offered)’e] HAE9] FANER 714 FoT ¥HF
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Table 2. Preference, advantage and serving frequency of
deep-fat frying foods in school foodservice

Characteristics Category N (%)
Very low 1(0.7)
Preference Low 0(0)
about deenfat Moderate 11 (7.8)
o f% 4o High 102 (72.3)
ying 100GS - yery high 26 (18.4)
No response 1(0.7)
Total 141 (100.0)
Calorie 36 (25.5)

Advantage of

Improvement of meal satisfaction 70 (49.6)

deep—fat Easiness of cooking step 19 (13.5)
frying foods Diversity of main ingredients 7 (5.0)
Safety 9(6.4)
Total 141 (100.0)
Serving 2 times per month 4(2.8)
frequency of 1 time per week 25 (17.7)
deep—fat frying 2 times per week 78 (55.3)
foods in 3 times per week 31 (22.0)
school lunch No response 3(2.1)
Total 141 (100.0)

2 21 (Table

=

2 3 7|35 AF 597) 1(41.8%), ‘A3
W A F 565700L(39.0%) 2 71 =4 e B S
A M nEskE AMg e 2 E Y3 T 577 1(40.4%),

‘Zra st dUdA 74A 360 (25.6%) 2 YEFETE

ZISEoIM Fo|E 23h= EHAQt o|F
z 3]

BolH 71y ol g

3= @A (Table 4= ‘€17

28 F BI 02Mu(65.22%)F 71 A ZALE RS H o

Table 3. Considering points in the determination of serving

frequency and choice of deep-fat frying foods

Characteristics Category N (%)
Excess intake of fat 55 (39.0)
Considering Blfz:)iz(i preference about frying 59 (41.8)
points mn t.he Intake of hazard compounds 24 (17.0)
determination .
. such as acrylamide, trans
of serving .
frequenc fatty acid etc.
a y Disposal of waste oil 0 (0)
Other 3(2.1)
Total 141 (100.0)
Easiness of cooking processing 14 (9.9)
Calorie balance and nutritional 36 (25.6)
Considering values
points in the  Taste 12 (85)
choice of Cost 0 (0)
deep—fat Preference 57 (40.4)
frying foods  Safety 17 (12.1)
Other 2(1.4)
No response 3(2.1)
Total 141 (100.0)




264 AL - o3 - Ao} - o]Rlo} - A
Table 4. Most difficult steps and their reasons in serving 2 BAEAL 9489Y HAAEY 27 2 AFA =8 B
deep-fat frying food _ 2 @AE BEEe Adsty BA 2, SR ol e
Characteristics Category N (%) H7Az8 3902 Jetolt obf R 57 & u
Purchase and storage of materials 10 (7.0) o ] e - _ -
Most difficult Thawing 14 (9.9) X A AFre #5719 AR A A3 Asiot
steps in Preparation 5(35) 713 & EAZ et
serving Frying 15 (10.6)
deep-fat Storage of frying foods 92 (65.2) E|ZIAIZO| =p|ZAE AQA|ZL
frying foods  Serving 3(2.1) _ — o - -
No remmonse >0 SuFAAA T2 ATHE AUAF 22l &
Total 141 (100.0) L8AIZHS 4 (Table 6)3F A3}, 7zt 21FHE FLQAIEe of
Lacks of proper utensils for 45 (31.9) 2374998 ~201+ 1412 0 2 255 2F 79291 2fo] & Ko
maintaining temperature 2] oo} A QAIZFS A7 o} AHGlo] §A13F Aow B
Dampish of frying foods 28 (20.5) o - - _ ]
T(})lfe arl‘j(?sgn Time consuming processing 35 (24.0) HAo. 22y 8 (p<0.05), A2 (p<0.01), 13] 4 A
choice Freshness of materials 4(2.7) AL A ZHDP<0.001) 19 & F F AATHP<0.001)2 A
Sanitation and safety 4(2.8) oW o o] o] xlol= ZAY \y BA Ay
Others (oven using etc.) 8(5.5) B EE2 oAl Aolg Ban 34d vla £4 A3
No response 17 (10.9) ANME okalF= SFol vl sATH HHALQA o]
Total 141 (100.0) Zrov 54 A AAG L8HE A3to] Hol WARE

Aoz EAHAY. HAdEge GAE 287 vlad] o

ool ‘B 7EAR 1545, ‘17 A FH 2R 1474me] Zolg] 2™, 954 gaglo] AA 2L o] HQl Aol glo]
3 o)gE ‘AT B TAGH 93 &7 BE 4570 FARSHAl &4 E AT 22y SAEE EA3 A3 57
(81.9%), ‘AAR BAMRA0%)S w02 2AFQTG. R olAFE AET AU, oBFE H1 1 1A
GA A Ao EE AlZre] BE ASE EAHIAU
Fo FUAMEY e 225y
9 HANELE T8 B TS FA(Table 5T 2 SIZAZoll et REH MBS ot SIZMZ st B
I, QB SHY AN F A HATAl, 4B} oFA) stulgale] HAaaF Hg A5 A3 s E ZAHFig.
R A9 B4 & nao] 7 Folg gl 2YFHO  DF A, ‘Bl 702%9 WAL 262%% F Aol
Table 5. Most careful processing in deep fat frying foods based on different raw materials
Menu items Storage of materials  Thawing Preparation Frying Storage of frying foods Serving  Others
Fried chicken 12 (82)Y 5(3.4) 13(89) 81 (55.5) 22 (15.1) 0(0.0) 107
Pork cutlet 5(3.4) 6 (4.1) 22 (15.1) 65 (44.5) 32(21.9) 0(0.0) 1(0.7)
Fish cutlet 7 (4.8) 22 (15.1) 12 (8.2) 57 (39.0) 28 (19.2) 3(2.1) 1(0.7)
Fried shrimp 3(2.1) 13 (8.9) 17 (11.6) 55 (37.7) 28 (19.2) 3(2.1) 1(0.7)
Fried squid 4(2.7) 10 (6.8) 8 (5.5) 64 (43.8) 40 (27.4) 1(0.7) 1(0.7)
Vegetables 1" 0(0.0) 3(2.1) 12(82) 39 (26.7) 65 (44.5) 3(21) 2014
Vegetables 1% 0(0.0) 3(2.1) 10 (6.8) 41 (28.1) 65 (44.5) 4(2.7) 1(0.7)
‘I)Vegetable I includes mushroom, carrot, onion etc.
%)Vegetable I includes sweet potato, potato etc.
N (%).
Table 6. Comparison of the time required by stage in deep—fat frying of various menus with different materials
Storage of . Prepara- Frying Storage of ~ Total con-
Menu materials Thawing tion Required time The number Total frying f{rying Serving sumption
per one frying of times time foods time
Fried chicken 38+26Y  22+£16" 2112 17+16"" 11+12 138100 51+34 40+32 279+122
Pork cutlet 38+25 20+18" 25+16™ 14+14 11+9 129+93° 50+35 41+32 291+141
Fish cutlet 37+25 21+17" 25+17" 13+£15® 11+9 124+137* 49+33 40+31 267%111
Fried shrimp 36+26 21+17*  23+15° 11+11% 9+6 ]7+66" 48+32  39+31 2444128
Fried squid 37+27  19+15"  22+11° 11411 10+9 83+ 62" 47£32 41433 237499
Vegetables 1" 34+25  13+£17" 29+17% 9£7 10+6 78+54°  48+31  39%31  247+110
Vegetables I? 35+24  13+£17° 3014 107" 11+8 9769 49£32  39+31  274%119

1)Vegetable I includes mushroom, carrot, onion etc.

2)Vegetable II includes sweet potato, potato etc.

PValues with the same superscripts in a column are not significantly different ("p<0.05, “p<0.01,

“p<0.001).
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Fig. 1. Preference and serving frequency of deep fat frying
foods by raw materials in school food service.
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Fig. 2. The reason for biased serving frequency of deep fat
frying foods by raw materials in school food service.
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