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ABSTRACT

This study was targeted at 91 students living in a boys' high school dormitory and centered on
the how the consumption of fish and vegetables changed after students were educated according
to nutrition education and cooking methods. First of all, the primary investigation of the leftover
amount in the beginning of the semester was conducted five times for five days from March
21st to 25th, 2011. The secondary investigation was conducted with the same diet for five days
as well from December 1st to 7th. Then the tertiary investigation was performed eight times
from December 12th to 30th, after cooking method changes. There was a difference of the total
leftover food amount between the first grade and the second grade during the beginning of the
semester, but after the nutrition education there was no difference of the leftover food amount.
In particular, leavings of vegetables and fish both significantly decreased in the first grade, after
the nutrition education to encourage students to eat fish and vegetables. However, there was
no difference in the leftover food amount of the second-grade students who received the education
before, between the beginning and the end of the semester. When cooking fish the way students
preferred, they had fried fish fillets the most, followed by roasted fish fillets, roasted bone-in
fish, and braised fish. There were significant differences. Regarding vegetable, students ate salad
the most, followed by Geotjeori and blanch, and there were significant differences.
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Table 1. General characteristics of subjects

Grade

Ist 2nd Total

Age 16.8+0.6 17.6+ 0.6 17.2+ 0.6
Height (cm) 174.2452" 173.0+ 5.6 173.6+ 5.4
Weight (kg) 65.1+9.2 67.6£10.6  66.4+99.7
BMI 21.4£2.6 225+ 29 219+ 28
Distribution of body size according to BMI”

Under weight 4C 897  2( 43) 6 6.6)
Normal 30( 66.7)  28( 60.9) 58( 63.7)
Overweight 9( 2000 7( 52) 16( 16.6)
Obesity 2 44) 9 19.6) 11( 12.1)
Total 45(100.0)  46(100.0) 91(100.0)
) Mean + SD

2 Underweight : <18.5, Normal : 18.5=< BMI <23,
Overweight : 23= BMI < 25, Obesity : = 25
9 N(%)
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1A 4578 (49%) T 231 469H(51%)°]
A o 1—t— P 16.84 9} 176*119&1:}. 15hd <]

A= AL 174.2em, A5 65.1kg. AL
AGBMDE 2149201, 28hd 9] 4172 173.0cm,
A S 67.6kg, MAFAFBMDE 2259 18
W 244%7} vt HAAF olGoH, 28hde
24.8%7} HIRtY AAFOE YERY F Y B
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SugAdA 7Pt Folste WS §77}
544%2 AS =7t 7 3o, o ® St

FTEF) 31.1%E AEE7} ETHTable 2). ©]
3 AdE Jung2011)e] AFolA St g2
A AE FAoZ FFIF 1149(46.9%), JI 77}
7478 (30.5%), ABAFE 158(6.2%), BAF= 13
H(5.3%)°]1a, HAFIT 98(3.7%), AaF7E 49
(1.6%)= Yeht B A9 fFARE 2345 e
Wt 7 dojste Rk FR/E Table 33 2
o] Aol 209%= 7HF wekow theow W
A Fe= Aol 18.7%, A 18.7%= YEST

Table 2. Favorite side dishes of subjects

N(%)
. Grade 5
Variables Total X
1st 2nd
Meat 22( 50.0) 27( 58.7) 49( 54.4)
Processed
13( 29.5) 15( 32.6) 28( 31.1)
Meat
Fish 2( 45 0C 0.0) 2( 22
Seafood 2( 45) 4 87 6( 6.7) 9310
Vegetable 3( 68) 0C 0.0) 3( 33 '
Egg 2( 45 0 0.0) 2( 22
File fish,
0 0.0) 0O( 0.0) 0 0.0)
anchovy
Sea weed O( 0.0) 0O( 0.0) 0(C 0.0)
Total 45(100.0) 46(100.0) 91(100.0)

Table 3. Dishes which students hated the most

N(%)
) Grade )
Variables Total X
1st 2nd
Meat 2 44) 0 0.0) 2( 22)
Processed 4 g9y 1 22) s( 55)
Meat ' ’ '
Fish 7( 15.6) 12( 26.1) 19( 20.9)
Seafood 9( 20.0 4( 8.7) 13( 143
( ) A ) 13( ) 18.207
Vegetable 9( 20.0) 8( 17.4) 17( 18.7)
Egg 4 89) 0( 0.0) 4 44)
File fish,
3(6.7) 14( 30.4) 17( 18.7)
anchovy
Sea weed 7( 15.6) 7( 15.2) 14( 15.4)
Total 45(100.0) 46(100.0) 91(100.0)

2) e AEx

dutd o7 A Eo] HEaA = FoR 3
ZHE = A LT AHAE =ol7] AT W
oz zye| Wl izt HdPATE] ME}
(Hong 1998; Kim 2002; Ku & Seo 2005). & ZA}o]
M= AT i) 2R AT EE AR
o AEsle A 222 FHol7t 3478(37.4%) 2
2 7 =shen, Loz HA (242%), =9
(12.1%)2] =22 YEFGTH(Table 4).

Table 4. Favored cooking methods for fish
N(%)

) Grade )
Variables Total X
Ist 2nd
Soup 3 67) 1( 22) 4( 44
Boiled 6( 13.3) 5( 10.9) 11( 12.1)

Bakeed  13( 28.9) 21( 45.7) 34( 37.4)

Roasted 6( 13.3) 3( 65) 9 99) 5288
Fried 12( 26.7) 10( 21.7) 22( 24.2)
Steamed 4 89) 3( 65 1 17
Others 1I( 22) 3( 65 4 44
Total 45(100.0) 46(100.0) 91(100.0)

WA H Eokshe Ak xege A
=7} 56%(615%) 2 7bg wgkon, thgo



A&7t 16%(17.6%), U&E°] 11H(12.1%), =°]
4(4.4%)%] =2 2 YEFITH(Table 5).

Table 5. Favored cooking methods for vegetables

N(%)
) Grade R
Variables Total X
Ist 2nd
Soup 2( 44) 2( 43) 4 44
Salad 27( 60.0) 29( 63.0) 56( 61.5)
Seasonal raw
7( 15.6) 9( 19.6) 16( 17.6)
vegetables
3.584
Seasonal
cooked 8( 17.8) 3( 6.5) [11( 12.1)
vegetables
Others 1( 22) 3( 65 4 44
Total 45(100.0) 46(100.0) 91(100.0)
3. Zhelztel Bigt

)
L
e

rE
o

A
_|>;
o)l

>
N

13 5 s AAH 4
Sotur] 9is) 3

e F HASL e i
o
L.

o
o 1

)
o2l

o md mx N, =
EY
il =
o

i) = —_% o
=4
%0,
rlr
R
it
i

ol o mH
of 1>

%

Table 6. Leftover food in the beginning of the year
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Grade Total 2
Menu Food X
1st(n=45) 2nd(n=46) (n=91)
Menu 1
Rice Rice 20.22( 10.2)" 18.51( 11.1) 19.36( 10.6)
Squid 20.67( 10.4) 18.09( 10.8) 19.38( 10.6)
Squid soup Vegetables 20.22( 10.2) 16.38( 9.8) 18.3( 10.0)
Tofu 7.33( 3.7) 5.32( 3.2) 6.325( 3.5)
Rice cake 9.11( 4.6) 7.87( 4.7) 8.49( 4.6)
) 4.572%*
. . Fish balls 7.56( 3.8) S.11( 3.1) 6.335( 3.5)
Gungjung tteokbokki
Vegetables 19.56( 9.8) 14.47( 8.7) 17.01( 9.3)
Beef 0.00( 0.0) 0.00( 0.0) 0.00( 0.0)
Hair tail 34.00( 17.1) 30.21( 18.1) 32.10( 17.6)
Braised hair tail
Vegetables 33.20( 16.7) 25.57( 15.3) 29.38( 16.1)
Kimchi Kimchi 26.89( 13.5) 25.32( 15.2) 26.10( 14.3)
Total 198.76(100.0) 166.85(100.0) 182.81(100.0)
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Menu Food Grade Total e
1st(n=45) 2nd(n=46) (n=91)
Menu 2
Rice Rice 22.22( 14.5)" 20.00( 15.8) 21.11( 15.1)
Egg 7.33( 4.8) 7.66( 6.0) 7.49( 5.4)
Man du soup
Mandu 422( 2.8) 426( 3.4) 424( 3.0) 5137
. . Spanish mackerel 42.22( 27.6) 37.66( 29.7) 39.94( 28.5)
Braised spanish mackerel
Vegetables 37.50( 25.8) 24.32( 19.2) 30.91( 22.1)
Braised file fish File fish 8.89( 5.8) 7.23( 5.7) 8.06( 5.8)
Kimchi Kimchi 30.67( 20.0) 25.74( 20.3) 28.205( 20.1)
Total 153.06(100.0) 126.87(100.0) 139.97(100.0)
Menu 3
Rice Rice 20.00( 17.9) 16.38( 16.4) 18.19( 17.2)
Pork 6.22( 5.6) 4.89( 4.9) 5.55( 5.3)
Budea stew Rice cake 8.44( 17.6) 5.74(C 5.7) 7.09( 6.7)
Vegetable, kimchi 11.56( 10.4) 10.64( 10.6) 11.10( 10.5) 2.385%
. Meatball 489( 4.4) 5.53( 5.5) 521( 4.9)
Braised meatball
Vegetables 8.44( 17.6) 9.57( 9.6) 9.01( 8.5)
Vegetable geotjeori Vegetables 27.11( 24.3) 24.04( 24.0) 25.56( 24.2)
Kkakdugi Kkakdugi 24.80( 22.2) 23.19( 23.2) 23.10( 22.7)
Total 111.47(100.0) 110.0(100.0) 105.74(100.0)
Menu 4
Rice Rice 25.78( 192)  24.68( 21.8) 25.23( 20.4)
Dough 14.67( 10.9) 11.49( 10.2) 13.08( 10.6)
Sujebi Potato 15.33( 11.4) 12.34( 10.9) 13.84( 11.2)
Vegetables 18.89( 14.1) 17.02( 15.0) 17.96( 14.5) 4.625%*
Tofu 13.33( 10.0) 7.02( 6.2) 10.18( 8.2)
Fried tofu
Beef 0.00 (0.0 0.00( 0.0) 0.00( 0.0)
Radish saengchae Vegetables 16.67( 12.4) 13.19( 11.7) 14.93( 12.1)
Kimchi Kimchi 29.33( 22.0) 27.45( 24.2) 28.39( 23.0)
Total 134.00(100.0) 113.19(100.0) 123.60(100.0)
Menu 5
Rice Rice 37.34( 49.2) 33.83( 48.7) 35.56( 47.9)
Chicken leg samgyetang Chicken leg(boneless) 2.67( 3.5) 341( 4.9) 3.04( 4.1) | 558
Fried gimmali Gimmali 2.67( 3.5) 3.62( 5.2) 3.15( 4.2)
Cucumber saengchae Vegetable 26.67( 35.2) 21.49( 30.9) 24.08( 32.4)
Kkakdugi Kkakdugi 9.56( 12.6) 7.24( 10.3) 8.40( 11.3)
Total 78.91(100.0) 69.59(100.0) 74.25(100.0)

" g/person/meal(% of total leftover food)

**: p<0.01
*: p<0.05
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Table 7. Leftover food at the end of the year
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Grade Total >
Menu Food
Ist(n=45) 2nd(n=46) (n=91)

Menu 1
Rice Rice 17.78( 10.8)" 19.15( 11.8) 18.47( 10.2)

Squid 16.00( 9.7) 16.38( 10.1) 16.19(  8.9)
Squid soup Vegetables 16.00( 9.7) 15.53( 9.6) 1577 8.7)

Tofu 3.33( 2.0) 426( 2.6) 3.80( 2.1)

Rice cake 733( 4.4) 745( 4.6) 739 4.1) 0512

_ _ Fish Balls 5.11( 3.1) 5.74( 3.5) 5.43( 3.0) '

Gungjung tteokbokki

Vegetables 20.44( 12.4) 19.57( 12.1) 20.01( 11.0)

Beef 0.00( 0.0) 0.00( 0.0) 0.00( 0.0)

Hairta 29.10( 17.7) 27.45( 17.0) 28.28( 15.6)
Braised hairtail

Vegetables 25.30( 15.3) 23.37( 14.4) 2434( 13.4)
Kimchi Kimchi 24.44( 14.8) 22.98( 14.2) 23.71( 13.1)
Total 164.86(100.0) 161.88(100.0)  163.37(100.0)
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Table 7. Continued

Menu Food Grade Total X
Ist(n=45) 2nd(n=46) (n=91)
Menu 2
Rice Rice 19.56( 15.9) 19.57( 16.3) 19.57( 16.1)
Egg 6.44( 5.2) 7.66( 6.4) 7.05( 5.8)
Mandu soup
Mandu 3.33( 2.7) 3.45( 2.9) 3.39( 2.2)
Spanish mackerel 37.33( 30.3) 36.17( 30.1) 36.75( 30.2) 0.651
Braised spanish mackerel
Vegetables 24.87( 20.2) 26.28( 21.9) 25.58( 21.0)
Braised filefish Filefish 7.11( 5.8) 6.17( 5.1) 6.64( 5.5)
Kimchi Kimchi 24.44( 19.9) 20.85( 17.4) 22.65( 18.6)
Total 123.09(100.0) 120.15(100.0) 121.63(100.0)
Menu 3
Rice Rice 18.22( 17.6)" 2021( 19.2) 19.22( 18.4)
Pork 5.11( 4.9) 6.81( 6.5) 5.96( 5.7)
Budea stew Rice cake 8.44( 8.2) 4.68( 4.4) 6.56( 6.3)
Vegetable, kimchi 11.56( 11.2) 12.34( 11.7) 11.95( 11.4) -0.383
Meatball 5.56( 5.4) 6.17( 5.8) 5.87( 5.6)
Braised meatball
Vegetables 8.44( 6.7) 7.66( 6.0) 8.05( 7.7)
Vegetable geotjeori Vegetables 21.5( 17.7) 22.55( 21.4) 22.39( 21.4)
Kkakdugi Kkakdugi 25.11( 23.8) 24.00( 23.2) 24.56( 23.5)
Total 103.56(100.0) 105.53(100.0) 104.54(100.0)
Menu 4
Rice Rice 24.00( 19.6) 23.83( 19.8) 23.92( 19.7)
Dough 12.44( 10.2) 15.32( 12.7) 13.88( 11.4)
Sujebi Potato 17.33( 14.2) 14.89( 12.3) 16.11( 13.3)
Vegetables 16.00( 13.1) 19.57( 16.2) 17.79( 14.6) 0.238
Tofu 7.78( 6.4) 7.87( 6.5) 7.83( 6.4)
Fried tofu
Beef 0.00( 0.0) 0.00( 0.0) 0.00( 0.0)
Radish saengchae Vegetables 16.44( 13.4) 15.32( 12.7) 15.88( 13.1)
Kimchi Kimchi 28.44( 23.2) 23.83( 19.8) 26.14( 21.5)
Total 122.44(100.0) 120.64(100.0) 121.54(100.0)
Menu 5
Rice Rice 33.78( 48.9)" 34.47( 49.6) 34.13( 49.2)
Chicken leg samgyetang Chicken leg(boneless) 3.34( 4.8) 2.77C 3.9) 3.06( 4.4) 0373
Fried gimmali Gimmali 3.34( 4.8) 2.99( 4.3) 3.17( 4.6)
Cucumber saengchae Vegetables 21.56( 31.2) 21.71( 31.2) 21.64( 31.2)
Kkakdugi Kkakdugi 7.12( 10.3) 7.66( 11.0) 7.39( 10.7)
Total 69.14(100.0) 69.6(100.0) 69.37(100.0)

" g/person/meal(% of total leftover food)
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Table 8. Changes of leftover fish and vegetables
. Start of End of
Variables
the year the year
| Fish 32.29+10.88" 27.48+10.76 65.682
st
Vegetables 2198+ 9.15 18.28+ 5.57 2.756
ond Fish 2530+ 6.38 26.66+ 9.92 -0.378
n
Vegetables 17.66+ 5.86  18.394£5.65 -0.967
Y Mean + SD

*: p<0.05, ***: p<0.001
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Ao ZE e mE ZHbEe Table 107} 2
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Table 9. Leftover fish according to cooking method

Cooking method Leftover food (g)

Braised spanish mackerel 29.94+0.66""
Roasted spanish mackerel 25.90+1.61°
Roasted boneless-spanish mackerel 11.09+3.98"
Fried boneless-spanish mackerel 6.25+0.93"

Y Mean = SD

Hol o] BQE Ao AztH,

Table 10. Leftover vegetable according to cooking

method
Left
Variables  Cooking method erover g
food(g)
Vegetable geotjeori  19.67+066" 2
Vegetable salad 10.96+0.98 '
Radish saengchae 13.24+0.66
Vegetables . -27.78
Radish Namul 32.54+1.64
Side dish 15.3245.06"
1.854
One food dish 8.68+2.12
Y Mean = SD
*: p<0.05
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