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=g A% WE(-18T olsh R § YEF R ZF T AL SHAA-l

Alze 7714 A4S 98, AF3dd me A58 A & = 2%
W= 55334 (Inductively  Coupled Plasma Emission Spectrometry) %

!
A2 &3 F=7(Atomic absorption spectrometer)E AF8-3le] Na, K & 54

D Are] AAL A4 ey
A4 oF 2~5g& Gol AA ErUe] B3 ofu] wEE AL o] ©a 55
0~600T ol A Wajolx &uso] 2 w7 3 spAAT 121 53 F W7 A7)

3% FRFE 5 IS golmen GA1-0F o 10mlE A Fael A ek
2

S

Za A=A o] AaEo] GagA(1—4) oF 8~10mIE 7t $& 719 F 10

El L EBEES A9t Zo] ALEYE I3 &7 &A
A0S Al 3 gekgltt o] 3RS B2 AAlo] datgA(1—4) of 2mlE 713 B
oF 5mIZ 8|4 & 8 oA 7F238ta o ek NS kel 100ml Wl ~Zef~=o) )
9 B 718 100ml= alo] Aldgdo R g YEF $%EE 1~10 ug/ml ¥4
1~10 ug/ml S A A sl AASE ZA 8}

z7gste] AASE SANL ZF 5=

O

A
@ F/149 B4 w8 FAR

Analysis condition of AAS Analysis condition of ICP-MS

Flame type Air - Acetylene RF power 1500w

Oxidant flow(L/min) 10.00 RF Maching 1.8V

Acetylene flow(L/min) 2.66 Smpl Depth 6mm
Wavelength Na 589.0nm Carrier Gas 0.78L/min
Wavelength K 766.49nm Make up Gas 0.17L/min

Nebulizer pump 0.1rps
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& 18678 0% Zeotul 937H (A 4767, oIS 46178)¥ FStal 9307 (F
A 450%, ol shAl 4807)ollaL, e stal T "y el HleS EAE 4767 (50.
8%), 1A7F 4619 (49.2%)010 e, T HA7E 4501 (48.4%), A A7E 480
g (51.6%) ol AT, A Stule] F4] FH

om, Aol A wjAe] ool gt

= (@)
R AYgFAoR 2991 99

Table 1. Demographic profile of the respondents

N(%)
Gender
Type of school School name Total (%)
Boys Girls
A 181 (51.1) 173 (48.9) 354 (19.0)
B 176 (54.5) 147 (45.5) 323 (17.3)
Elementary school

C 119 (45.8) 141 (54.2) 260 (13.9)
Subtotal 476 (50.8) 461 (49.2) 937 (50.2)
D 250 (83.3) 50 (16.7) 300 (16.1)
E - 330 (100.0) 330 (17.7)

Middle school
F 200 (66.7) 100 (33.3) 300 (16.1)
Subtotal 450 (48.4) 480 (51.6) 930 (49.8)
Total 926 (49.6) 941 (50.4) 1,867 (100.0)
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Table 2. List of menu items used in school lunch of elementary and middle

schools

Cooking method

Elementary school

Middle school

Main dishes(42)?

Byl Suiyh Ay drly obF Seaay edny, ResTay, 2
b, AR, s 55 W, 7P, e, dAAs T, Axdn
Cooked rices(31) uh, odotdmnt, AdEyy, dvghd o sbEF Ry, AeAgant, A 7R
w71 (14%) gk, wold vt Agant, Ay, Ap
R (17%F)
Cooked rice vy Harjgyl, emetels (3 FhdlEkel s, BlRIYE, A ESEE Sheolgho]
with seasoning(8) %) e mgtol 2 (5F)
Noodles(3) a7 w4, HAEE (2F) Ao (1F)
Side dishes(169)
SolFuET, ST, G4 A FA G, AT, vgeida, A
=, SR G, A7 AA S, s AFEga SUEgs, TR
Soups(33) olWAlm o=, Haurin s, Rolx = AASAlSAE T, MFEGT, o 5T
P A, MFdd=, FFag, =, Ags FUuEEds, Jaryn s
WA, AT, ARG FAENALR, Sl LR, 24
=, B Aari"a s (16%) o, FREFES, FAEET (18%)
Stews(®) AAFRZAAN, ZZAAZAN, =58 BZAN, SFEAN, =SAAAAN, AAE
IR (3F) AN, Aa71aZdH A (5F)
Tang and
- Zan e g, 2AR, EY 4F =7 (18)
Chon-gol(5)
OB O maZE R =ng St oFA E S, S RS, BAHE
=ESUAES, VY9E)ES, THE 230 ool 7GRS W e 7R
St' _fd Z23alR 0 WxlolRuXO o x ‘I‘w-rT:T,+oqx e, a2l a-l—‘l"l‘v%,
r-Iries -‘Laa]ﬂ\:l, EZ] ]’\———11\:,-‘——0% 0@015%5'—3 ET%:IL—H o-]g:_i_g_ 73}]“30
— - X R =, , e, i
foods(21) ERE oERS, HAYEAES, o o pLi- o 3.0
- HolB S AR ANOHEERES 3§
EHZ]H_TL7] 50317] (9:&) o 37 @, T 7 e, Al T 20T a, v
= s ° 217] (12%)
Fried foods(10) A 2744, AAAEL, G55, EAAEY, ey, el 3], ateky
EHAEA, AL EN 5F) A, 894 6%)
. B . il—;z] o)) A gk ako] Fx ko] A S0l v Al
Pan-fried foods(5) o &ubal, Aol (2%) 4 3= T
vl (s}
Sz =go] AuTol AbdAx 7)), ARSI To], HEIEARRe], H A
Roasted foods12) /1_?0] AR g o] (%) v w7 Fd Ao, EAEe], v &g ], 4
B noen ° 2] Ro], ol o] (8F)
Hard boiled FTxH, v xd, $Axd, T BAFEY, Az, dAEAxE, 93
foods((11) Fx9, 15oxd, d+xd 6%) Az, #AIExRE 6%)
Steamed foods(6) 9S4, A, doe R (3F) EeMAXA G ALY (3F)
QoG EURH BaFF {FAUGERH, okAEde], EUFH AFAY
H, S5FGA, v g2, &5 EFA, FuAR L2 Lol G, weF
v F4, @g ), sy, o EFA, REYERH FFUE AFEAH,
Seasoned Ak s, FEAAe], FAUETHE, FEoo|Fi, whlFF A A, kA Qo]
vegetables(47) FAA, FFREAL], AFAEANTH, T, AFAFH, SolAATFH, =ElEHA
A oA, A ERH, B3 7, FAA, BFETA, AVUETF, REokX
YEF3 SUNEFH, 2AAFH, T, tiAut ol FF AN T AFaF
QoI AR, Gl (22F) 2, Ao (25%)
. . HHi7] ‘] H = 7] ‘] O:I_Cr’_71;2] O}H’ N _ _ _
Kimchies(9) max A= ez MR, DRAA, 24F7), 9ol kute] (4%)
FAA, 77 (5F)
Salads(2) FuFAY = (1F) A= (1F
Deserts(16)
Fruits(6) Fuf sk gy, skt el 4F) e, b (2F)
Breads and WA EF 2}, A=, A5 (3 A (1)
. - = (s}
Cookies(4) <
Beverages(3) e, BEvlEFS 2F) rETs (1F)
Dairy products(3) LTEE (1) STE2E $F (2

1) Number of sample
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Boh fFold o = YRR TH(p<0.001).

o
T

JH T fo]do @ A YEFGIL(p<0.001), FurEe o

Sl A
o}

o
=

= 47

& 1738geol™, A%

648.5go] a1, ZHRkEF

726%% YEbs &

3 QA % AARl o

PR geA e AlE

=
L

s} o}

p=2
[}

kel
T

AT7g0 72X A&

JH T Fo)d oz =4 e I(p<0.001), FHuker

S A
of

Bol dstgntt feldow B

A
o}

ZA7HA = o

s} u}

<0.001).

BT} foFow =7 e

e 32 (p<0.001), 43

W THp<0.001).

_17_



Table 3. Serving amount, plate waste, food intakes and consumption rates

from one-meal in school food service

(person/dish)
. Total
Elementary school Middle school (n=1.867)
Variables
Total Boys Girls i Total Boys Girls ! !
-value -value p-value
(n=937) (n=476) (n=461) ° (n=930) (n=450) (n=430) " b
Serving amount  4896Y 5135  464.8 9 6485 6727 6258 3
(g) +1125 1185 =£100.3 £1147 +80.3 +135.6
Plate waste 111.2 1003 1223 1738 1604 1864
(g) 832 +866 £78.1 £1025 +106.8 +96.7
Food intakes 3784 4132 3425 " 4747 5123 4394 . s
(g) +128.7 +*137.8 =*1074 £145.6 £1287 =*151.6
Consumption rates 768 80.0 735 72.6 76.0 69.5
skskk skskk skksk
(%) £169 +169 +£16.3 t16.2 £159 £159
1) MeanS.D.

2) Significant difference between boys and girls by t-test(***p<0.001)
3) Significant difference between elementary school and middle school by t-test(x*:x

p<0.001)
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Table 4. Mean serving size of school lunch by cooking method at elementary

schools
(g/person)
Elementary school
Cooking method o2 Total N Boys n Girls value
(n=937) (n=476) (n=461) P
Main dishes(19)"
Cooked rices(14) 734 147.8+255Y 372 16144249 362 133.8+17.2  sxx?

Cooked rice with 101 23804259 52 2513+11.1 49 22384295 s

seasoning (3)

Noodles(2) 102 572.2+105.5 92 H98.2+124.3 50  545.3+73.6 *
Side dishes(79)

Soups(15) 601 156.5+33.2 315 1577358 286 155.3%30.0 NS”
Stews(3) 105 165.2+34.2 50 169.0+32.4 55  161.7+35.7 NS
Tang and Chon-gol(4) 129 182.9+26.0 959 194.9+22.1 70 17294247 kK
Stir-fried foods(9) 297 64.0+47.5 147 70.1£51.5 150 58.1+425 *
Fried foods(5) 202 88.5+63.6 103 95.3£72.3 99 8144515 NS
Pan-fried foods(2) 63 475+16.1 30 46.1+16.1 33 48.7%16.2 NS
Roasted foods(4) 133 479+184 69 50.7£226 64  449+11.8 NS
Hard-boiled foods(6) 201 42.5+27.6 97 429+29.2 104  42.1£26.2 NS
Steamed foods(3) 100 109.7+£34.6 55 112.0£339 45 106.9+35.7 NS
Seasoned vegetables(22) 666 33.4+26.9 336 34.7+29.3 330 32.1+24.2 NS
Kimchies(5) 765 18.2+11.0 394 19.0+11.3 371 17.4+105 NS
Salads(1) 33 29.9+1.2 19 30.9+0.0 14 28.6£0.0 ik
Deserts(10)

Fruits(4) 203 76.5+60.3 102 79.2+67.1 101  73.9+52.8 NS
Breads and Cookies(3) 105 37.2+7.6 52 38.5+6.2 53 35.8£8.6 NS
Beverages(2) 67 123.1+£27.9 34 130.9+325 33 115.2+19.6 *
Dairy products(1) 34 65.0+0.0 16 65.0+0.0 18 65.0+0.0 -

1) Number of sample

2) Number of students

3) Mean=S.D.

4) Significant difference between boys and girls by t-test(*p<0.05, ***p<0.001)
5) Not significant difference between boys and girls by t-test
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Table 5. Mean serving size of school lunch by cooking method at middle

schools
(g/person)
Middle school
Cooking method o2 Total n Boys n Girls value
(n=930) (n=450) (n=480) P VM
Main dishes(23)"
Cooked rices(17) 720 206.1+292% 360 22724234 360 185.0£16.3 o)

Cooked rice with 180 4012811 70 4157988 110  391.9:662  NS?

seasoning (5)

Noodles(1) 30 594.2+40.3 20 622.20.. 10 538.2+0.0 Hokok
Side dishes(90)

Soups(18) 630  189.1+334 285 215.0+287 345  167.7+24.4 stoksk
Stews(5) 210 21544264 100 211.0+£26.3 110  219.3+259 *
Tang and Chon-gol(1) 30 265.6+61.8 20 2958+54.3 10 205.3+£0.0 stk
Stir-fried foods(12) 360 51.1+41.8 160  50.4+39.2 200 51.7+43.9 NS
Fried foods(5) 240 1185#52.6 110 105.8+30.7 130  129.3£63.9 stokok
Pan-fried foods(3) 90 64.1+13.7 50 60.1+£13.7 40 69.0+12.2 ok
Roasted foods(8) 180 90.8+40.9 65 93.5+50.0 115 89.3£34.9 NS
Hard-boiled foods(5) 150 94.9+32.0 115 98.4£33.6 35 83.4+22.9 *
Steamed foods(3) 90 170.5+20.7 65  172.0£20.0 25 166.7+22.3 NS
Seasoned vegetables(25) 660 48.8+35.9 295 405+344 365 55.4+35.7 otk
Kimchies(4) 810 30.0£15.7 425  34.0+£158 381 25.4+14.4 stokok
Salads(1) 30 95.245.6 20 99.1+0.0 10 87.5+0.0 ok
Deserts(6)

Fruits(2) 60 101.9£29.1 20 134.2+0.0 40 85.8+21.9 sokok
Breads and Cookies(1) 30 29.9+0.0 0 - 30 29.9+0.0 -
Beverages(1) 30 150.0+£0.0 25 150.0+0.0 5 150.0+£0.0 -
Dairy products(2) 150  153.3+62.3 25 200.0£0.0 125  144.0+64.3 otk

1) Number of sample

2) Number of students

3) Mean=S.D.

4) Significant difference between boys and girls by t-test(*p<0.05, =**p<0.01,
#43p<0.001)

5) Not significant difference between boys and girls by t-test
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Table 6. Mean serving size of school lunch by cooking method at elementary

and middle schools

(g/person)
Elementary school Middle school '{‘otal
Cooking method (n=1,867)
o Total n Total p-value
(n=937) (n=930)

Main dishes(42)"
Cooked rices(31) 734 147.8+25.5” 720 206.1+29.2 o)
Cooked rice with seasoning(8) 101 238.0£25.9 180 401.2+81.1 ok
Noodles(3) 102 572.2+1055 30 594.2+40.3 NS”
Side dishes(169)
Soups(33) 601 156.5+33.2 630 189.+33.4 sk
Stews(8) 105 165.2+34.2 210 215.4£26.4 soksk
Tang and Chon-gol(5) 129 182.9+26.0 30 265.6£61.8 Hokok
Stir-fried foods(21) 297 64.0+47.5 360 51.1+41.8 sk
Fried foods(10) 202 88.5+63.6 240 118.5+52.6 sk
Pan-fried foods(5) 63 475%16.1 90 64.1£13.7 sk
Roasted foods(12) 133 47.9+18.4 180 90.8+40.9 ook
Hard-boiled foods(11) 201 42.5+27.6 150 94.9+32.0 ok
Steamed foods(6) 100 109.7+34.6 90 170.5+20.7 sk
Seasoned vegetables(47) 666 33.4+26.9 660 48.8+35.9 kK
Kimchies(9) 765 18.2#11.0 810 30.0£15.7 sk
Salads(2) 33 29.9+1.2 30 95.2£5.6 sk
Deserts(16)
Fruits(6) 203 76.5+60.3 60 101.9+29.1 sk
Breads and Cookies(4) 105 37.2+7.6 30 29.9+0.0 ok
Beverages(3) 67 123.1+27.8 30 150.0+0.0 ook
Dairy products(3) 34 65.0£0.0 150 153.3+62.3 sk

1) Number of sample

2) Number of students

3) Mean%S.D.

4) Significant difference between boys and girls by t-test(#*%p<0.001)
5) Not significant difference between boys and girls by t-test
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Table 7. Mean plate waste of school lunch by cooking method at elementary

schools
(g/person)
Elementary school
Cooking method o2 Total N Boys n Girls value
(n=937) (n=476) (n=461) P
Main dishes(19)"
Cooked rices(14) 734 45+15.07 372 434159 362  4.7+14.1 Ns?

Cooked rice with 101 1364392 52 127+391 49  146+397 NS

seasoning (3)

Noodles(2) 102 148.8+112.1 92 123.9+120.0 50 174.7+979 *)
Side dishes(79)

Soups(15) 601 53.2+51.6 315 49.3+535 286  57.6%49.2 *
Stews(3) 105 80.8+56.8 50 81.1+65.7 55  80.5%48.0 NS
Tang and Chon-gol(4) 129 79.1+60.3 959 56.4+60.0 70  98.3£53.8 ok
Stir-fried foods(9) 297 11.9+21.3 147 125+235 150 11.4£19.2 NS
Fried foods(5) 202 24.4+36.1 103 223405 99 266314 NS
Pan-fried foods(2) 63 3.8+8.5 30 2.3+7.5 33 5.1+94 NS
Roasted foods(4) 133 11.0£15.1 69 9.8+15.6 64 12.3+14.6 NS
Hard-boiled foods(6) 201 20.7+22.9 97 1894215 104  22.3+24.2 NS
Steamed foods(3) 100 53.4+34.7 25 49.9+34.1 45 57.7+35.2 NS
Seasoned vegetables(22) 666 10.4+13.8 336 99+149 330 10.8+12.6 NS
Kimchies(5) 765 3.2+5.8 394 2.71+5.6 371 3.745.8 *
Salads(1) 33 7.6+8.3 19 7.9+8.5 14 7.3184 NS
Deserts(10)

Fruits(4) 203 20.5+34.4 102 20.7£35.1 101  20.2+33.9 NS
Breads and Cookies(3) 105 1.5£7.0 52 2.1+8.7 53 0.9+4.7 NS
Beverages(2) 67 1.5+12.5 34 0.0+0.0 33 3.1+17.8 NS
Dairy products(1) 34 0.0+0.0 16 0.0+0.0 18 0.0£0.0 -

1) Number of sample

2) Number of students

3) Mean=S.D.

4) Not significant difference between boys and girls by t-test

5) Significant difference between boys and girls by t-test(*p<0.05)
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Table 8. Mean plate waste of school lunch by cooking method at middle

schools
(g/person)
Middle school
Cooking method o2 Total n Boys n Girls value
(n=930) (n=450) (n=480) PV
Main dishes(23)"
Cooked rices(17) 720 10.4+29.3Y 360 8.6+£30.5 360 12.1+£28.0 NS?

Cooked rice with 180 376613 70  403+688 110  359+56.2 NS

seasoning (5)

Noodles(1) 30 196.7+132.3 20 151.1+1347 10 288.1+65.2 kD)
Side dishes(90)

Soups(18) 630 995637 285  95.6+74.8 345 102.7+52.7 NS
Stews(5) 210 9744640 100 1077685 110 88.0+58.4 *

Tang and Chon-gol(1) 30 55.2+68.3 20 27.4+50.2 10 110.8+67.4 ok
Stir-fried foods(12) 360  18.6+23.8 160  14.3£19.0 200 22.1+26.6 ok
Fried foods(5) 240 27.8+44.7 110  15.7+£24.8 130 38.0+54.4 ok
Pan-fried foods(3) 90 7.0+14.4 50 10.6£17.0 40 25185 ok
Roasted foods(8) 180  30.1+258 65 25.4+21.7 115 32.9+27.5 *

Hard-boiled foods(5) 150 324280 115  32.8+30.0 35 32.1+20.6 NS
Steamed foods(3) 90 49.9+36.7 65 40.3+27.8 25 75.1+45.1 otk
Seasoned vegetables(25) 660  17.9+16.0 295  14.8+14.3 365 20.8+16.9 ok
Kimchies(4) 810 14.3+13.8 425  14.8+16.3 381 14.0+10.3 NS
Salads(1) 30 33.3£30.8 20 32.2+33.2 10 35.6+27.0 NS
Deserts(6)

Fruits(2) 60 31.0£37.0 20 53.3129.8 40 19.8+35.4 ok
Breads and Cookies(1) 30 2.0+6.90 0 - 30 2.0£7.0 -

Beverages(1) 30 0.0+0.00 25 0.0£0.0 5 0.00+0.00 -

Dairy products(2) 150  11.2+#409 25 0.0+0.0 125 13.5+44.5 ok

1) Number of sample

2) Number of students

3) Mean=S.D.

4) Not significant difference between boys and girls by t-test

5) Significant difference between boys and girls by t-test(*p<0.05, **p<0.01, ***p
<0.001)
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Table 9. Mean plate waste of school lunch by cooking method at elementary

and middle schools

(g/person)
Elementary school Middle school Total
Cooking method (n=1867)

2) Total Total

" (n=937) " (n-g30) P value
Main dishes(42)"
Cooked rices(31) 734 45+15.07 720 10.4+29.3 o)
Cooked rice with seasoning(8) 101 13.6+39.2 180 37.6+61.3 Kok
Noodles(3) 102 148.8+112.1 30 196.7+132.3 NS”
Side dishes(169)
Soups(33) 601 53.2+51.6 630 99.5+63.7 ook
Stews(8) 105 80.8+56.8 210 97.4+64.0 *
Tang and Chon-gol(5) 129 79.1£60.3 30 55.2+68.3 NS
Stir-fried foods(21) 297 11.9+421.3 360 18.6423.8 sk
Fried foods(10) 202 24.4+36.1 240 27.8+44.7 NS
Pan-fried foods(5) 63 3.8+85 90 7.0+14.4 NS
Roasted foods(12) 133 11.0+15.1 180 30.1+£25.8 Hokok
Hard-boiled foods(11) 201 20.7+22.9 150 32.4+28.0 ok
Steamed foods(6) 100 53.4+34.7 90 49.9+36.7 NS
Seasoned vegetables(47) 666 10.4+13.8 660 17.9+16.1 ook
Kimchies(9) 765 3.2458 810 14.3£13.8 stk
Salads(2) 33 7.6+8.3 30 33.3+30.8 ook
Deserts(16)
Fruits(6) 203 20.5+34.4 60 31.0+37.0 s
Breads and Cookies(4) 105 1.5+7.0 30 2.0x7.0 NS
Beverages(3) 67 1.5+125 30 0.0£0.0 NS
Dairy products(3) 34 0.0+0.0 150 11.2+#40.9 sk

1) Number of sample

2) Number of students

3) Mean%S.D.

4) Significant difference between elementary school and middle school by

t-test(¥p<0.05, **xp<0.001)

5) Not significant difference between elementary school and middle school by
t-test
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Table 10. Food consumption of school meals according to the cooking method

by sex in elmentary school

(g/person)
Elementary school
Cooking method = Total i Boys i Girls b value
(n=937) (n=476) (n=461)

Main dishes(19)"
Cooked rices(14) 734 143.3+29.97 372 157.24296 362 129.0422.6  wxx?
S;’:iingf; with 101 2243:448 52 2386+388 49 20924462
Noodles(2) 102 4235+160.0 52 474.3+179.0 50 370.6+117.6 koK
Side dishes(79)
Soups(15) 601 103.3#58.8 315 108.4+£58.8 286  97.7+58.3 *
Stews(3) 105 84.4+74.1 50 879+875 55 81.2+60.1 NSY
Tang and Chon-gol(4) 129 103.84659 59 1385+£65.8 70 74.6+£50.2 sokok
Stir-fried foods(9) 297 52.1+39.5 147 57.6+44.8 150  46.7+32.8 *
Fried foods(5) 202 64.1+47.8 103 73.0£53.1 99 54.9+39.8 ok
Pan-fried foods(2) 63 43.7+18.3 30 43.9+180 33 43.6+18.8 NS
Roasted foods(4) 133 36.9£23.8 69 40.8+27.1 64 32.6%19.1 *
Hard-boiled foods(6) 201 21.8£19.9 97 24.0+22.2 104  19.8+174 NS
Steamed foods(3) 100 56.3+34.2 55 62.1+344 45 49.2+33.0 NS
Seasoned vegetables(22) 666 23.1+£246 336 24.9+26.7 330  21.2+£22.2 NS
Kimchies(5) 765 15.1+10.8 394 16.3+11.0 371 13.7+10.5 okok
Salads(1) 33 22.3£8.4 19 23.0£8.5 14 21.3£84 NS
Deserts(10)
Fruits(4) 203 56.1£439 102 585+50.0 101  53.7£36.8 NS
Breads and Cookies(3) 105 35.7+10.5 52 36.4+10.2 53 34.9+10.8 NS
Beverages(2) 67 121.6+31.6 34 130.9+325 33 112.1+28.0 *
Dairy products(1) 34 65.0+0.0 16 65.0+0.0 18 65.0+0.0 -
1) Number of sample
2) Number of students
3) Mean*S.D.
4) Significant difference between boys and girls by t-test(*p<0.05, **p<0.01,
#+xp<0.001)

5) Not significant difference between boys and girls by t-test
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Table 11. Food consumption of school meals according to the cooking method

by sex in middle school

(g/person)
Middle school
Cooking method = Total i Boys . Girls b value
(n=930) (n=450) (n=480)
Main dishes(23)"
Cooked rices(17) 720 19574415 360 2186383 360 172.8430.6  sxx?
S;’:iingfg) with 180  3635%945 70 3754965 110 356.04+929  NS”
Noodles(1) 30 39751563 20 471241347 10  250.1+652 sk
Side dishes(90)
Soups(18) 630  89.7+741 285 119.7+#781 345 65.1+605 _
Stews(5) 210 1180651 100 103.3+69.0 110 131.3+585 ok
Tang and Chon-gol(1) 30 2104+111.4 20 2687+786 10 945674 sk
Stir-fried foods(12) 360 325316 160 36.1£322 200 2974310 NS
Fried foods(5) 240 90.8+282 110 90.0+282 130  91.4+283 NS
Pan-fried foods(3) 90  57.1+248 50 496266 40 665186 sk
Roasted foods(8) 180 60.9+47.1 65  684%582 115  56.5%39.0 NS
Hard-boiled foods(5) 150 626%336 115 660346 35  51.3+27.8 x
Steamed foods(3) 90 1206419 65  131.7¢#313 25  91.6+519 ok
Seasoned vegetables(25) 660  309+34.0 295  26.1+354 365 347323 ok
Kimchies(4) 810  157+176 425  195+157 381 115163 sk
Salads(1) 30 619+316 20  669+332 10  519+27.0 NS
Deserts(6)
Fruits(2) 60 7104237 20  809+298 40  66.0+184 *
Breads and Cookies(1) 30 27.9+6.9 0 - 30 27.9+6.9 -
Beverages(1) 30 1500+00 25 150.0:00 5  150.0%0.0 -
Dairy products(2) 150 1421726 25 200.0£0.0 125 1305743 s

1) Number of sample

2) Number of students

3) Mean=S.D.

4) Significant difference between boys and girls by t-test(xp<0.05, **p<0.01,
#4:3p<0.001)

5) Not significant difference between boys and girls by t-test
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Table 12. Food consumption of school lunch by cooking method at elementary

and middle schools

(g/person)
Elementary school Middle school Total
Cooking method (n=1,867)
2) Total Total

" (n=937) " (n=930) p-value
Main dishes(42)"
Cooked rices(31) 734 143.3+29.9° 720 195.7+41.5 o)
Cooked rice with seasoning(8) 101 224.3+44.8 180 363.5+94.5 otk
Noodles(3) 102 423.5+160.0 30 397.5£156.3 Ns¥
Side dishes(169)
Soups(33) 601 103.3+58.8 630 89.7+74.1 ok
Stews(8) 105 84.4+74.1 210 118.0+65.1 sokok
Tang and Chon-gol(5) 129 103.8+£65.9 30 210.4£111.4 sokok
Stir-fried foods(21) 297 52.1+39.5 360 32.5%31.7 sk
Fried foods(10) 202 64.1+47.8 240 90.8+28.3 sk
Pan-fried foods(5) 63 43.7+18.3 90 57.1+£24.8 sk
Roasted foods(12) 133 36.9+23.8 180 60.8+47.1 ook
Hard-boiled foods(11) 201 21.8+19.9 150 62.5+33.6 ook
Steamed foods(6) 100 56.3+34.2 90 120.5+41.9 ok
Seasoned vegetables(47) 666 23.1£24.6 660 30.9£34.0 kK
Kimchies(9) 765 15.1+10.8 810 15.7+£16.5 NS
Salads(2) 33 22.3+84 30 61.9£31.6 sk
Deserts(16)
Fruits(6) 203 56.1+43.8 60 71.0£23.7 ok
Breads and Cookies(4) 105 35.7+10.5 30 27.9+6.9 ook
Beverages(3) 67 121.6+31.5 30 150.0+0.0 ook
Dairy products(3) 34 65.0+0.0 150 142.1+72.6 ok

1) Number of sample

2) Number of students

3) Mean%S.D.

4) Significant difference between boys and girls by t-test(**p<0.01, ***p<0.001)
5) Not significant difference between boys and girls by t-test
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Table 13. Mean comsumption rates of school lunch by cooking method at

elementary schools

(%)

Elementary school

Cooking method o2 Total n Boys n Girls value
(n=937) (n=476) (n=461) P V&M
Main dishes(19)"
Cooked rices(14) 734 96.8+10.8Y 372  97.3+10.7 362 964+11.0  NS?

Cooked rice with 101 9444161 52  951+151 49 9374172 NS

seasoning(3)

Noodles(2) 102 72.8+20.8 52 7804215 50  67.5+187 )
Side dishes(79)

Soups(15) 601 65.1+334 315  683+335 286 61.5+33.0 *

Stews(3) 105 46.8+39.1 50  466+440 55  467+344 NS
Tang and Chon-gol(4) 129 56.0+34.3 59  706+319 70 4374314  sx
Stir-fried foods(9) 297 91.3+39.6 147 9264395 150 90.1+39.8 NS
Fried foods(5) 202 758280 103 81.0#262 99  705+29.0 ok
Pan-fried foods(2) 63 91.0+21.5 30 9414193 33 8824233 NS
Roasted foods(4) 133 7474345 69  781£344 64  71.0+345 NS
Hard-boiled foods(6) 201 57.3+37.3 97  60.0+368 104 54.8t37.8 NS
Steamed foods(3) 100 515+25.1 55 55.8t248 45  462%248 NS
Seasoned vegetables(22) 666 7514494 336 80.8+495 330  69.4+48.8 ok
Kimchies(5) 765 8184296 394 861262 371  77.2%322  skx
Salads(1) 33 745+27.9 19 745276 14  744%293 NS
Deserts(10)

Fruits(4) 203 79.8+29.7 102 80.4+30.6 101  79.2+¢29.0 NS
Breads and Cookies(3) 105 95.6+20.1 52 9494211 53  962+192 NS
Beverages(2) 67 98.5+12.2 34 100000 33 97.0£174 NS
Dairy products(1) 34 100.0+0.0 16 100.0+00 18 100.0+0.0 -

1) Number of sample

2) Number of students

3) Mean=S.D.

4) Not significant difference between boys and girls by t-test

5) Significant difference between boys and girls by t-test(*p<0.05, **p<0.01, ***p
<0.001)
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Table 14. Mean comsumption rates of school lunch by cooking method at

middle schools

(%)
Middle school
Cooking method 2 Total i Boys | Girls b valte
(n=930) (n=450) (n=480)
Main dishes(23)"
Cooked rices(17) 720 949+142% 360 96.2£134 360  93.5+14.8 3P

Cooked rice with 180 905:152 70 91.1+141 110 90.1£160 NS

seasoning (5)

Noodles(1) 30 66.0+23.4 20 75.7+21.6 10 46.5+12.1 stokok
Side dishes(90)

Soups(18) 630 45.3+34.9 285 55.1+35.3 345  37.3+325 stoksk
Stews(5) 210 54.7+£29.5 100 49.0+31.8 110  59.9+26.4 ok
Tang and Chon-gol(1) 30 75.6+31.5 20 90.4+17.7 10 46.0+32.8 ok
Stir-fried foods(12) 360 64.3+34.3 160 69.3+34.7 200  60.3£33.5 *
Fried foods(5) 240 82.4+23.7 110 87.0+21.0 130  785%25.2 ok
Pan-fried foods(3) 90 85.4+31.1 50 78.2+36.4 40 94.3+19.7 ok
Roasted foods(8) 180 83.2+54.3 65 65.7+30.7 115 93.1+619 ok
Hard-boiled foods(5) 150 65.2+29.7 115 66.8+30.3 35 60.1+27.5 NS
Steamed foods(3) 90 70.4+22.2 65 76.7+15.8 25 54.2+28.1 otk
Seasoned vegetables(25) 660 64.0+49.3 295 56.8+51.2 365  69.8+47.0 otk
Kimchies(4) 810 50.0+44.3 425 61.7+42.3 381 36.9£42.9 ok
Salads(1) 30 64.8+32.3 20 67.5+33.5 10 59.3+30.9 NS
Deserts(6)

Fruits(2) 60 75.6+29.3 20 60.3+22.23 40 83.2+29.7 ok
Breads and Cookies(1) 30 93.4+23.1 0 - 30 93.4+23.1 -
Beverages(1) 30 100.0+£0.0 25 100.0£0.0 5 100.0+£0.0 -
Dairy products(2) 150 92.0+26.9 25 100.0£0.0 125  90.4+29.2 otk

1) Number of sample

2) Number of students

3) Mean=S.D.

4) Significant difference between boys and girls by t-test(*p<0.05, *#*p<0.01, ***p
<0.001)

5) Not significant difference between boys and girls by t-test
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Table 15. Mean comsumption rates of school lunch by cooking method at

elementary and middle schools

(%)

Elementary school Middle school ’}‘otal
Cooking method (n=1.867)

2) Total Total

" (n=937) " (n-gg0)  Pvalue
Main dishes(42)"
Cooked rices(31) 734 96.8+10.8% 720 94.9+14.2 o
Cooked rice with seasoning(8) 101 94.4+16.1 180 90.5£15.2 *
Noodles(3) 102 72.9+20.8 30 66.0+23.4 NS¥
Side dishes(169)
Soups(33) 601 65.1+33.4 630 45.3+35.0 ok
Stews(8) 105 46.8+39.1 210 54.7£29.5 NS
Tang and Chon-gol(5) 129 56.0+34.3 30 75.6+31.5 3k
Stir-fried foods(21) 297 91.3+39.6 360 64.3+34.3 ok
Fried foods(10) 202 75.8+28.0 240 82.4+23.7 ok
Pan-fried foods(5) 63 91.0+21.5 90 85.4+31.1 NS
Roasted foods(12) 133 74.7+34.5 180 83.2+54.3 NS
Hard-boiled foods(11) 201 57.3+37.3 150 65.2+29.7 *
Steamed foods(6) 100 51.5+25.1 90 70.4+22.2 ok
Seasoned vegetables(47) 666 75.1£49.4 660 64.0£49.3 Hokk
Kimchies(9) 765 81.8+29.6 810 50.0+44.3 ook
Salads(2) 33 74.5+27.9 30 64.8+32.3 NS
Deserts(16)
Fruits(6) 203 79.8+29.7 60 75.6+29.3 NS
Breads and Cookies(4) 105 95.6+20.1 30 93.4%23.1 NS
Beverages(3) 67 98.5%12.2 30 100.0+0.0 NS
Dairy products(3) 34 100.0+0.0 150 92.0+26.9 ok

1) Number of sample

2) Number of students

3) Mean=S.D.

4) Significant difference between elementary school and middle school by t-test(x
p<0.05, *#p<0.01, **xp<0.001)

5) Not significant difference between elementary school and middle school by
t-test
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Table 16. Mean sodium contents of dishes per 100g of the cooking method

from school lunch

(Unit: mg/100g meal)

Sodium content

Cooking method

o2 Elementary school n Middle school p-value
(n=937) (n=930)

Main dishes(42)"
Cooked rices(31) 734 29.2+46.2Y 720 65.8+89.3 s
Cooked rice with seasoning(8) 101 235.7+31.3 180 231.6+31.6 NS®
Noodles(3) 102 205.2+64.6 30 221.3+0.0 *
Side dishes(169)
Soups(33) 601 287.7+103.4 630 285.0+67.4 NS
Stews(8) 105 221.1+40.9 210 270.3£27.4 skl
Tang and Chon-gol(5) 129 260.9+58.9 30 293.8+£0.0 Hok
Stir-fried foods(21) 297 522.3+287.6 360 586.4+278.2 ok
Fried foods(10) 202 372.0£60.1 240 318.9+71.5 otk
Pan-fried foods(5) 63 265.3+119.4 90 349.8+32.9 ok
Roasted foods(12) 133 287.0+137.8 180 496.9+264.0 otk
Hard-boiled foods(11) 201 319.6+136.4 150 363.8+45.5 sk
Steamed foods(6) 100 297.5+98.6 90 281.5+34.3 NS
Seasoned vegetables(47) 666 331.1+170.8 660 434.3+225.3 otk
Kimchies(9) 765 411.3+109.7 810 425.1£123.9 *
Salads(2) 33 38.0+0.0 30 450.7+0.0 stk
Deserts(16)
Fruits(6) 203 9.9+12.4 60 4.0£1.0 otk
Breads and Cookies(4) 105 296.8+51.4 30 398.0+0.0 ok
Beverages(3) 67 79+4.2 30 12.0+0.00 Hkk
Dairy products(3) 34 0.7£0.0 150 33.3+26.7 otk

1) Number of sample

2) Number of students

3) Mean=S.D.

4) Significant difference between elementary school and middle school by t-test(p
<0.05, **p<0.01, ***p<0.001)

5) Not significant difference between elementary school and middle school by t-te
st
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Table 17. Mean potassium contents of dishes per 100g of the cooking method

from school lunch

(Unit: mg/100g meal)

Potassium content

Cooking method

2 Elementary school n Middle school p-value
(n=937) (n=930)

Main dishes(42)"
Cooked rices(31) 734 11.7+6.7Y 720 17.9£15.1 s
Cooked rice with seasoning(8) 101 67.9+4.1 180 76.3+11.3 Hokok
Noodles(3) 102 34.0+18.6 30 44.3+0.0 stk
Side dishes(169)
Soups(33) 601 63.8+19.5 630 85.8£94.0 ook
Stews(8) 105 85.3+27.1 210 94.2+22.5 ok
Tang and Chon-gol(5) 129 66.2+6.8 30 80.6+0.0 sokok
Stir-fried foods(21) 297 150.8+108.5 360 101.2+36.9 sokok
Fried foods(10) 202 136.0+40.4 240 142.9+40.5 NS”
Pan-fried foods(5) 63 85.9+12.4 90 104.2+4.1 ook
Roasted foods(12) 133 99.9+45.5 180 263.7+246.4 orok
Hard-boiled foods(11) 201 145.0£50.2 150 139.7+£36.8 NS
Steamed foods(6) 100 101.8+26.8 90 80.7+19.6 ook
Seasoned vegetables(47) 666 119.0+65.4 660 137.6+66.9 ook
Kimchies(9) 765 131.6+42.7 810 121.7+43.0 stk
Salads(2) 33 133.7£0.0 30 5.6£0.0 stk
Deserts(16)
Fruits(6) 203 100.3+50.8 60 107.3+12.4 NS
Breads and Cookies(4) 105 87.8+24.4 30 71.6%0.0 ok
Beverages(3) 67 49.9+16.3 30 34.0+0.0 w3k
Dairy products(3) 34 0.0£0.0 150 88.8+72.8 sk

1) Number of sample

2) Number of students

3) Mean=S.D.

4) Significant difference between elementary school and middle school by t-test(x

p<0.01, ***p<0.001)

5) Not significant difference between elementary school and middle school by t-te
st

_38_



T F249 7Y YEF HIAHFS 9645mgel i, ZE A3 S 329.5mg
olH, YEF/ZF AFv= 32028 yewEth et YEF HHAZFH UYE
#/2F AN At ET fFolHow A UEEaL(p<0.01, p<0.001), Z&F
MAZFE Qe & FoxE ebl A Ut

ot 49 YEF AHAY % ZE HdIATFe] 2edunyg foHow =
A WESE L (p<0.001), HEF/ZE AFAH= 25%u 540 F

Ao %7 e THp<0.001),

_39_



Table 18. Sodium and potassium intakes and Na/K Ratio from one meal in

school food service

(person/dish)

Elementary school

Middle school

Total
(n=1,867)

Variables

Total Boys Girls ! Total Boys Girls ! !
—value —value —value
(n=937) (n=476) (n=461) * (n=930) (n=450) (n=430) " b
Na intakes 707.8Y 7776 635.7 2 964.5 1064.2  871.1 2
E 3 S skksk skksk
(mg) +337.8 £360.3 £296.0 4224  +440.3 +382.5
K intakes 213.7 2355  191.28 329.5 3375 322.1 S
skskosk skoksk
(mg) £101.2 #1080 834 +1949 +167.0 2176
. 3.54 3.53 3.54 2 3.20 3.32 3.08
Na/K Ratio NS * otk
+1.38 +1.39 +1.37 +1.05 +0.91 +1.16
1) MeantS.D.

2) Significant difference between boys and girls by t-test(x*p<0.01, ***p<0.001)

3) Not significant difference between boys and girls by t-test
4) Significant difference between elementary school and middle school by t—test(xx*

p<0.001)
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Table 19. Mean sodium intakes of the cooking method from elementary school

lunch
(mg/capita)
Elementary school
Cooking method o2 Total n Boys n Girls value
(n=937) (n=476) (n=461) P
Main dishes(19)"
Cooked rices(14) 734 40.5+65.4% 372 44.6+70.0 362  36.3+60.1 Ns?

Cooked rice with 101 53161376 52  5626+1015 49 498.7+1624

seasoning(3)

Noodles(2) 102 882.6+443.3 52 980.0+500.1 50 781.2+352.4 *
Side dishes(79)

Soups(15) 601 299.0+203.5 315 341.5+2074 286 282.0£198.1 NS
Stews(3) 105 176.5+151.2 50 179.3+168.3 55 173.9+1354 NS
Tang and Chon-gol(4) 129 279.6+203.8 59  379.7£217.1 70 195.3%147.2 otk
Stir-fried foods(9) 297 186.6£155.5 147  210.2+181.8 150 163.5+120.9 sk
Fried foods(5) 202 2254+152.8 103 256.3x171.3 99 193.2+123.7 sk
Pan-fried foods(2) 63 135.0£100.0 30 134.7£1009 33 135.4+100.7 NS
Roasted foods(4) 133 97.3+66.5 69 104.0£69.7 64  90.0+62.6 NS
Hard-boiled foods(6) 201 61.0+51.8 97 67.6+59.4 104 54.9+43.1 NS
Steamed foods(3) 100 184.8+145.7 55 208.3%+153.9 45 156.1+131.0 NS
Seasoned vegetables(22) 666 67.2£73.9 336 73.0+81.1 330 61.2+65.3 *
Kimchies(5) 765 57.5+33.4 394 63.5+35.4 371 51.2£29.9 otk
Salads(1) 33 85+3.2 19 8.8+3.2 14 8.1+3.2 NS
Deserts(10)

Fruits(4) 203 5.8+7.8 102 6.1+482 101 5.6+7.5 NS
Breads and Cookies(3) 105 108.6+42.0 52 109.7£41.6 53  107.4+42.8 NS
Beverages(2) 67 9.5+5.1 34 9.5+4.9 33 9.5+55 NS
Dairy products(1) 34 0.5+0.0 16 0.5+0.0 18 0.8+0.0 -

1) Number of sample

2) Number of students

3) Mean=S.D.

4) Not significant difference between boys and girls by t-test

5) Significant difference between boys and girls by t-test(*p<0.05, **p<0.01, ***p
<0.001)
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Table 20. Mean sodium intakes of the cooking method from middle school

lunch
(mg/capita)
Middle school
Cooking method o2 Total n Boys n Girls value
(n=930) (n=450) (n=480) P V&
Main dishes(23)"
Cooked rices(17) 720 129.3+181.2Y 360  133.7+#190.0 360 124.8+¢1719 NS?

Cooked rice with 180 84262318 70 90442603 110 80321958  #x”

seasoning (5)

Noodles(1) 30  879.6£3459 20 1042.6£2980 10 553.5+144.2 s
Side dishes(90)

Soups(18) 630  257.4%221.1 285  349.84£236.7 345 181.0£173.8  xx
Stews(5) 210  3154+£175.3 100  285.8+193.1 110 342.2+153.3 *

Tang and Chon-gol(1) 30  6182+327.2 20 788512309 10 277.6+£1979  skx
Stir-fried foods(12) 360  140.0+107.1 160  178.2+1235 200 109.4£79.9 ok
Fried foods(5) 240  296.0+130.2 110 302.1+1381 130 290.9+1234 NS
Pan-fried foods(3) 90 202.4+91.2 50 185.9+£108.1 40  223.0£59.2 *

Roasted foods(8) 180  182.6+1314 65 221.0+167.1 115 160.9£100.6 ok
Hard-boiled foods(5) 150 22471172 115  239.2+1203 35 176.8+92.6 ok
Steamed foods(3) 90  340.1+1184 65 374.0+88.4 25 251.8%141.1 s
Seasoned vegetables(25) 660  104.3+117.6 295 80.0+108.7 365 124.0+121.0 =
Kimchies(4) 810 63.7+70.6 425 76.3+63.0 381  49.7£75.8 ok
Salads(1) 30 279.0+142.4 20 301.6+1494 10 233941218 NS
Deserts(6)

Fruits(2) 60 2.8+1.4 20 4.1+1.5 40 2.2£0.7 Hokok
Breads and Cookies(1) 30 111.2+275 0 - 30 111.2+275 -

Beverages(1) 30 18.0+0.0 25 18.0+£0.0 5 18.0+£0.0 -

Dairy products(2) 150 62.5+55.7 25 110.0+0.0 125  53.0+56.4 otk

1) Number of sample

2) Number of students

3) Mean=S.D.

4) Not significant difference between boys and girls by t-test

5) Significant difference between boys and girls by t—test(*p<0.05, **p<0.01, ***p
<0.001)
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Table 21. Mean sodium intakes of the cooking method from elementary and

middle school lunch

(mg/capita)
Elementary school Middle school Total
Cooking method (n=1,867)
2) Total Total

" (n=937) " (n=930) p-value
Main dishes(42)"
Cooked rices(31) 734 40.5+65.4” 720 129.3+181.2 o)
Cooked rice with seasoning(8) 101 531.6%£137.6 180 842.6+231.8 Hxk
Noodles(3) 102 882.5+443.3 30 879.6+£345.9 Ns¥
Side dishes(169)
Soups(33) 601 299.0£2035 630 257.4+221.1 ok
Stews(8) 105 176.5+151.2 210 315.4+175.3 w3k
Tang and Chon-gol(5) 129 279.6£203.8 30 618.2+£327.2 sokok
Stir-fried foods(21) 297 186.6+155.6 360 140.0+107.1 ok
Fried foods(10) 202 225441528 240 296.0£130.2 ok
Pan-fried foods(5) 63 135.0+100.0 90 202.4491.2 ok
Roasted foods(12) 133 97.3+66.5 180 182.6+131.4 otk
Hard-boiled foods(11) 201 61.0+51.8 150 224.7+117.2 stoksk
Steamed foods(6) 100 184.8+145.7 90 340.1+£118.4 ook
Seasoned vegetables(47) 666 67.2£73.9 660 104.3+117.6 k%
Kimchies(9) 765 57.5+33.4 810 63.7+70.6 i«
Salads(2) 33 8.5+3.2 30 279.0£142.4 ook
Deserts(16)
Fruits(6) 203 5.8+7.8 60 2.8+14 ook
Breads and Cookies(4) 105 108.6+42.0 30 111.2+275 NS
Beverages(3) 67 9.5+5.1 30 18.0+0.0 otk
Dairy products(3) 34 0.5+0.0 150 62.5+55.7 Hxk

1) Number of sample

2) Number of students

3) Mean=S.D.

4) Significant difference between elementary school and middle school by t-test

(%p<0.05, **xp<0.001)

5) Not significant difference between elementary school and middle school by t-t
est
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Table 22. Mean potassium intakes of the cooking method from elementary

school lunch

(mg/capita)
Elementary school
Cooking method = Total . Boys . Girls b value
(n=937) (n=476) (n=461)
Main dishes(19)"
Cooked rices(14) 734 16.9+11.0Y 372 187+125 362  151+9.0  sux?

Cooked rice with 101 152.8%333 52 16214255 49 1429+378 =

seasoning (3)

Noodles(2) 102 15971081 52 180.0+121.6 50 13874834 NS’
Side dishes(79)

Soups(15) 601 63.7+41.6 315 67.9+43.8 286 59.2+38.6 ®
Stews(3) 105 75.5+67.3 50 76.5+73.2 55 74.8+62.1 NS
Tang and Chon-gol(4) 129 68.3+43.1 59 9154438 70  48.8+314 ook
Stir-fried foods(9) 297 66.5+58.3 147 749654 150  58.2+49.1 *
Fried foods(5) 202 86.9+74.6 103 99.4+859 99  74.0+584 *
Pan-fried foods(2) 63 39.5+20.8 30 39.6+20.8 33  39.5+21.2 NS
Roasted foods(4) 133 32.9+21.2 69 3514220 64  30.5+20.1 NS
Hard-boiled foods(6) 201 27.8+25.6 97 31.7¢29.9 104 24.2+20.2 *
Steamed foods(3) 100 62.1+46.1 55 69.4+47.4 45  53.1+434 NS
Seasoned vegetables(22) 666 18.6+17.8 336 209194 330 16.2+15.6 Hokx
Kimchies(5) 765 17.7£10.9 394 19.7+#11.3 371  156+10.1 oo
Salads(1) 33 29.8+11.2 19 30.8+11.4 14  285+11.2 NS
Deserts(10)

Fruits(4) 203 52.7+49.3 102 55.0£55.3 101  50.4+42.5 NS
Breads and Cookies(3) 105 33.1£15.8 52 33.1£157 53  33.1<£16.1 NS
Beverages(2) 67 60.9+29.3 34 68.5+33.4 33 53.1+223 *
Dairy products(1) 34 0.0+0.0 16 0.0+0.0 18 0.0+£0.0 -

1) Number of sample

2) Number of students

3) Mean=S.D.

4) Significant difference between boys and girls by t-test(*p<0.05, **p<0.01, ***p
<0.001)

5) Not significant difference between boys and girls by t-test
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Table 23. Mean sodium intakes of the cooking method from middle school

lunch
(mg/capita)
Middle school
Cooking method o2 Total n Boys n Girls value
(n=930) (n=450) (n=4g0) PV
Main dishes(23)"
Cooked rices(17) 720 356+32.3Y 360 37.0+33.7 360 34.2+3.0 Ns?

Cooked rice with 180 27814838 70 U2.4487 110 30104932  sxsd

seasoning (5)

Noodles(1) 30 176.1+69.2 20 208.8+59.7 10  110.8+28.9 ok
Side dishes(90)

Soups(18) 630  78.4%127.0 285 117.3+167.2 345  46.4+64.1 otk
Stews(5) 210  112.0+65.6 100 96.7£69.9 110  125.8+58.4 ok
Tang and Chon-gol(1) 30 169.6£89.8 20 216.3t63.3 10 76.2+54.2 ok
Stir-fried foods(12) 360 31.3+34.3 160 34.8+36.3 200  28.6£32.5 NS
Fried foods(5) 240 127.6%495 110 126.2#473 130 128.8+514 NS
Pan-fried foods(3) 90 59.1+25.6 50 50.1£26.0 40 70.4+20.2 ok
Roasted foods(8) 180 75.351.6 65 91.0£60.5 115 66.4+43.6 ok
Hard-boiled foods(5) 150 87.8+52.4 115 90.8+54.0 35 78.0+46.3 NS
Steamed foods(3) 90 98.1+47.2 65 105.1+43.2 25 79.8+53.0 *
Seasoned vegetables(25) 660 27.5+32.5 295 17.6+24.8 365  355+35.7 ok
Kimchies(4) 810 18.0+20.6 425 22.1+19.9 381 13.5+20.5 wkk
Salads(1) 30 3.4+1.8 20 3.7%£1.8 10 29+15 NS
Deserts(6)

Fruits(2) 60 76.3£24.9 20 76.9+28.4 40 75.9+23.3 NS
Breads and Cookies(1) 30 20.0+4.9 0 - 30 20.0+4.9 -
Beverages(1) 30 51.0+0.0 25 51.0+0.0 5 51.0+0.0 -
Dairy products(2) 150  167.7+1506 25 296.0+0.0 125 142.0+152.5 ok

1) Number of sample

2) Number of students

3) Mean=S.D.

4) Not significant difference between boys and girls by t-test

5) Significant difference between boys and girls by t-test(*p<0.05, **p<0.01, ***p
<0.001)
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Table 24. Mean sodium intakes of the cooking method from elementary and

middle school lunch

(mg/capita)
Elementary school Middle school ’}‘otal
Cooking method (n=1.867)
o Total n Total p-value
(n=937) (n=930)

Main dishes(42)"
Cooked rices(31) 734 16.9+11.0° 720 35.5+32.3 s
Cooked rice with seasoning(8) 101 152.8+33.3 180 278.1+83.8 Ktk
Noodles(3) 102 159.7#1081 30 176.1469.3 NS”
Side dishes(169)
Soups(33) 601 63.7£41.6 630 78.4£127.0 ok
Stews(8) 105 75.5+67.3 210 112.0£65.6 otk
Tang and Chon-gol(5) 129 68.3£43.1 30 169.6+89.8 Hok
Stir-fried foods(21) 297 66.5+58.3 360 31.3+34.3 ok
Fried foods(10) 202 86.9+74.61 240 127.6+49.5 ok
Pan-fried foods(5) 63 39.5+20.81 90 59.1+25.6 ok
Roasted foods(12) 133 32.9+21.2 180 75.3+51.6 otk
Hard-boiled foods(11) 201 27.7+25.6 150 87.8+52.4 ok
Steamed foods(6) 100 62.1£46.1 90 98.1+47.2 ok
Seasoned vegetables(47) 666 18.6+17.8 660 2751325 Hkk
Kimchies(9) 765 17.7£10.9 810 18.0£20.6 NS
Salads(2) 33 29.8+11.2 30 3.4+1.8 otk
Deserts(16)
Fruits(6) 203 52.7+49.3 60 76.3+24.9 otk
Breads and Cookies(4) 105 33.1£15.8 30 20.0+4.9 ok
Beverages(3) 67 60.9£29.3 30 51.0£0.0 ok
Dairy products(3) 34 0.0+0.0 150 167.7+150.6 ok

1) Number of sample

2) Number of students

3) Mean=S.D.

4) Significant difference between elementary school and middle school by t-test(x

*p<0.01, ***p<0.001)

5) Not significant difference between elementary school and middle school by t-te
st
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Figure 1. Proportion of food, sodium, and potassium intakes from one meal in elementary school food service

Unit: %/dish
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Figure 2. Proportion of food, sodium, potassium intakes by cooking method from one meal in middle school food service

Unit: %/dish
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Table 25. Frequency, total intakes, total sodium intakes and contribution rate

from cooking method in elementary school at lunch

Elementary school

total

potassium proportio

n of
sodium
intakes

inta _total food proporti total sodium proporio
Cooking method ke intakes and on of intakes and n of intakes and
fr contribution  food contribution  sodium

. . contribution
uen rate intakes rate intakes rate

Y (kg) (%) (%) (g) (%) (%) (@ (%) (%)
Main dishes(19)?

Cooked rices(14) 22 105.2 (29.7) (439) 2974 (4.5) 67) 1242 (62) (10.6)

Cooked rice with

3 227 (64) (529) 537.0 (8.1) (68.0) 1543 (7.7)  (50.3)

seasoning(3)

Noodles(2) 3 432 (12.2) (74.1)  900.2 (13.6) (81.8) 1629 (8.1) (56.7)
Side dishes(79)

Soups(15) 18 621 (17.5) (272) 7971 (27.1) (40.4) 3829 (19.1) (28.4)
Stews(3) 3 89 (25) (225) 183 (2.8 (349 792 (4.0) (34.8)
Tang and

Chon-gol(4) 4 134 (38) (269) 360.7 (5.4) (395) 8.1 (44 (394

Stir-fried foods(9) 10 155 (4.4) (15.0) 5542 (84) (251) 1974 (99  (31.8)
Fried foods(5) 6 130 (37 (159) 4552 (6.9) (344) 1756 (88  (30.0)
Pan-fried foods(2) 2 28 (0.8 (10.7) &1 (1.28) (182) 249 12) (250)

Roasted foods(4) 4 49 (14 (104) 1294 (2.0) (15.0) 438 (22) (16.1)

Hard-boiled 6 44 (12 (68 1227 (19 (148 59 (28 (204)

foods(6)
Steamed foods(3) 3 56 (1.6) (19.2) 1848 (2.8) (38.2) 62.1 (3.1) (37.8)
Seasoned 23 154 (43) (67 4473 (68) (113) 1235 (62)  (96)
vegetables(22)
Kimchies(5) 23 115 (3.3) (3.9) 440.0 (6.6) (94) 1355 (6.8) (9.6)
Salads(1) 1 0.7 (0.2 (5.3) 28 (0.0) (1.0) 9.8 (0.5) (10.0)
Deserts(10)
Fruits(4) 6 114 (3.2) (14.0) 119 (0.2) (1.0) 1071 (54) (19.73)
Breads and 3 37 (L) (1000 1140 (17  (208) 347 (17) (2641
Cookies(3)
Beverages(2) 2 82 (23) (225) 6.4 (0.1) (1.3) 40.8 (2.0 (19.9)
Dairy products(l) 1 22 (060 (113 02 (0.0 (0.0) - - (0.0)
food sodium potassium
intakes intakes intakes
Total 143 3546 (100.0) from 6,631.6 (100.0) from 2,002.7 (100.0) from
one meal one meal one meal
378.4g 707.8mg 213.7mg

1) Number of sample
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Table 26. Frequency, total intakes, total sodium intakes and contribution rate

from cooking method in middle school at lunch

Middle school

total

. total food proportio total sodium proportio : proportio
Cooking method lﬂga intakes and  n of intakes and n of igg}i‘z:lgrr?d n of
freq contribution  food contribution  sodium contribution sodium
uen rate intakes rate intakes rate intakes
cy
kg (%) (%) g (%) (%) g (%) (%)

Main dishes(23)?
Cooked rices(17) 24 1409 (31.9) (46.6) 9306 (104) (13.0) 2562 (84) (14.8)

Cooked rice with ¢ o0 1 (148)  (61.1) 15166 (169) 680) 5005 (163) (525)

seasoning (5)

Noodles(1) 1 119 (27 (703) 2639 (29 (681 528 (17) (485)
Side dishes(90)

Soups(18) 21 565 (128) (187) 16214 (181) (27.1) 4942 (16.1) (23.1)
Stews(5) 7 248 (56) (250) 6623 (74) (3500 2351 (77 (39.8)
Tang and 1 63 (14 (384 185 (21 G4 509 (1.7 (70.3)
Chon-gol(1)

Stir fried 12 117 @27 (80 5038 (56 (178 1128 (37 (138)
foods(12)

Fried foods(5) 8 218 (49 (194) 7104 (790 (321 3063 (10.0) (39.4)
Pan-iried 3 51 (12 (118 1821 (200 (2200 532 (17 (225)
foods(3)

Roasted foods(8) 8 109 (25) (137 3286 (37 (234 1365 (44 (304

Hard-boiled 5 94 (21) (142) 3370 (38 (223) 1318 (43) (293)

foods(5)
Steamed foods(3) 3 109 (25 (2770 306.0 (34) (50.4) 88.3 (29) (40.5)
Seasoned 28 204 (46) (67 6884 (77 (124) 1814 (59) (10.3)
vegetables(25)
Kimchies(4) 28 127 (29 (3.2) 515.7 (5.8) (6.3) 146.0 4.8 (6.8
Salads(1) 1 19 (04 (131 83.7 0.9 (27.6) 1.0 0.00 (20
Deserts(6)
Fruits(2) 2 43 (1.0) (@144 1.7 (0.0) (0.3) 45.8 (1.5 (19.4)
Breads and 108 (02 46 334 (04 102 60 02 G
Cookies(1)
Beverages(1) 1 45 (1.0) (24.7) 54 (0.1 (1.6) 15.3 05 147
Dairy products(2) 5 21.3 (48) (22.8) 93.8 (1.1) (46) 2515 (82) (236)
food sodium potassium
intakes intakes intakes
Total 165 4415 (100.0) from 8970.3 (100.0) from 3,064.8 (100.0) from
one meal one meal one meal
474.7g 964.5mg 329.5mg

1) Number of sample
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Table 27. Nutrient contents of menus consumed at lunch in elementary school

Elementary school

Nutrients
Total (n=937) Boys (n=476) Girls (n=461) p-value

Energy (kcal) 401.9+118.3" 437.2+126.8 365.1+95.8 seo?)
Protein (g) 17.3+6.8 18.8+7.3 15.745.8 ok
Fat (g) 8.3t54 9.1+6.0 7.5+4.6 otk
Carbohydrate (g) 62.5+14.6 67.8+14.6 57.0£12.3 otk
Fiber (g) 3.9+2.7 4.2+2.7 3.62.7 otk
Ash (mg) 3.7+1.8 4.0+1.8 3.4%1.6 otk
Ca (mg) 114.3+89.4 126.2+£102.6 101.8+71.1 Hodok
P (mg) 238.1+91.4 259.5+98.1 215.7+77.8 H K
Fe (mg) 3.0+1.2 3.3¢1.3 2.7+1.0 otk
Na (mg) 729.3+464.9 781.5+482.9 674.7+439.3 Kotk
K (mg) 527.6+213.8 571.0+221.2 482.4+196.1 ®k K
Zn (mg) 2.3£0.9 2.5%0.9 2.1+0.9 otk
Vit. A (¢gRE) 125.3+£88.6 137.2+93.8 112.9+81.2 kK
Vit. B1 (mg) 0.32+0.27 0.36+0.31 0.28+0.3 ®kok
Vit. B2 (mg) 0.21+0.11 0.22£0.11 0.19£0.10 otk
Vit. B6 (mg) 0.46+0.19 0.50+0.21 0.42+0.16 otk
Niacin (mg) 3.7+1.3 4.0+14 34+1.2 otk
Vit. C (mg) 18.6+16.9 19.6+17.1 17.6+16.6 NS?
Folate (yg) 49.9+28.7 53.1£29.0 46.5+27.9 otk
Vit. E (mg) 22+1.4 2.3x15 2.1£1.4 Hk
Cholesterol (mg) 61.6£59.3 67.2+63.6 55.7+53.9 *%
1) Mean+S.D.

2) Significant difference between boys and girls by t-test(x*p<0.01, ***p<0.001)
3) Not significant difference between boys and girls by t-test
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Table 28. Nutrient contents of menus consumed at lunch in middle school

Middle school

Nutrients
Total (n=930) Boys (n=450) Girls (n=480) p-value
Energy (kcal) 571.1+150.1" 619.6+1285 524.5+154.6 st ?)
Protein (g) 24.6+8.0 26.5+7.0 23.0+8.6 stk
Fat (g) 12.046.0 12.5£5.79 11.6+6.2 *
Carbohydrate (g) 88.6+22.4 97.619.2 80.0+21.9 sk
Fiber (g) 4.9+2.9 4.6+1.61 5.2+3.7 ok
Ash (mg) 5.2+2.2 5.7+2.31 4.7+2.0 sk
Ca (mg) 177.3+98.2 187.5+104.5 167.5+90.7 *%
P (mg) 346.3+108.9 364.6+95.2 328.6+118.1 stk
Fe (mg) 42415 4.6+1.73 39+1.3 stk
Na (mg) 1019.6+488.0 1169.6+502.2 875.3+427.2 kot
K (mg) 795.1+319.3 822.6+303.5 768.6+332.0 ok
Zn (mg) 32+1.0 34%1.0 3.0£1.0 sk
Vit. A (ugRE) 186.3£111.6 179.3£97.3 193.0+123.5 NS?
Vit. Bl (mg) 0.40+0.20 0.41+0.20 0.390.20 NS
Vit. B2 (mg) 0.29+0.11 0.28+0.10 0.29+0.13 NS
Vit. B6 (mg) 0.70+0.29 0.73+0.28 0.68+0.29 *
Niacin (mg) 6.0£2.7 6.7+2.8 5.3+2.4 stk
Vit. C (mg) 23.3+15.4 22.3+15.3 241155 NS
Folate (ug) 60.2+33.6 57.6+32.7 62.8+34.2 *
Vit. E (mg) 34+1.8 3.6+2.1 3.1+15 skt
Cholesterol (mg) 104.7+£75.7 111.3+72.4 98.3£78.4 *ok

1) Mean+S.D.

2) Significant difference between boys and girls by t-test(*p<0.05, **p<0.01,

#43p<0.001)

3) Not significant difference between boys and girls by t-test
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Table 29. Composition of calories from carbohydrate, protein and fat in

consumed menus in elementary school at lunch

%
Elementary school
Nutrients Total Boys Girls
(n=937) (n=476) (n=461) prvalue
Carbohydrate 64.948.9" 64.9%8.6 64.9+9.2 NS?
Protein 17.2+2.9 17.3%2.7 17.243.0 NS
Fat 17.9%7.0 17.9+6.9 17.947.2 NS
1) Mean+S.D.

2) Not significant difference between boys and girls by t-test

Table 30. Composition of calories from carbohydrate, protein and fat in

consumed menus in middle school at lunch

%
Middle school
Nutrients Total Boys Girls —val
(n=930) (n=450) (n=480) prvaiie

Carbohydrate 64.0+£8.8Y 64.7+7.7 63.249.7 se?)
Protein 17.5£3.2 17.4+2.9 17.5+3.4 NS
Fat 18.6+7.0 17.946.6 19.2+7.4 ok
1) MeantS.D.

2) Significant difference between boys and girls by t-test(x*p<0.01)
3) Not significant difference between boys and girls by t-test

_62_



@®
)
=
|
1>

S~
N

)
Lo,
—
~
rot
A

(o]
o
o
i)
S
N
MN
=
z
=
I

X
S
)

St A el e d7F 2 4 s AAFS 18T AIFHAE
(KDRIs) tiH] AHHE=2 Z4800. v A= i AZ a4 HEER)S 1/33%
UES, 28, Aolddfret
AHAZFRDS] 1/33} vlalste] Wi2& 2 ALkl
ZE sty @A (147.8%), EloFRl(112.1%), HIEFR B6(131.9%), tolo}2l(10
1.1%)%ko] =l g FdH7IEe] 1/3 ol ez AAsta AL, ofd2 1/3%=

i

o
rH
ey
rir
ofje
.
it
A
&
2
IS
o
i
A
2
off
o
Ex
rlr
)

ol H7E thH] 994% AFHstn YE Ao yehton, IS W E3

UeA GEAES 1/3%ae] JERAVIE diFl 336779.9% 2 AFste

o7 Ut YEFS 1/838=AdFHF 7+ vl 145.9% % A sk Ao
1) 57 =]

A

2 YEha, FEtAl(156.3%)9 YEE dFAR&o] ostA(135.0%) Rtk ol A o
2 e o F2 YERYTHp<0.001). Aol fr, g ER], trolopal, HIEIY CE
Aoleta FehA wmh ool HdFHREo] FoHoR e ZoR YERTHp
<0.05, p<0.01, p<0.001)(Table 31).

T @ (155.7%), 21(109.5%), #(105.9%), ©Fd(150.5%), Elo}H1(108.
9%), HIEFY B6(158.3%), tho]obal(128.8%), HIEF E(101.6%)E 3+eld %Al
7159 1/3 ooz AdAsta AN, dFS vEd Yz JdrsS 1/3%
ol A F 7]+ Uiv] 502783.1% F o ® AFstn g Aow veunt y
EFS 1B3aAd 7= v 2039%= AFsE Aoz e
(233.9%)2] YEF AFHAH|&o] AstH(175.1%)H Fodoz2 =A et

o
o
N

<0001). 404, ety A, Elobu, grFek, vEyl B6, wE C, Akl
HAGo] ognct deae] Felgom vl tehgow(p<0.05, p<00l, p
<0001, 3, HEF, ZF, ok, welela, HEW E 4 o3t go] daiA

Bt fFoF oz vA e TH(p<0.01, p<0.001)(Table 32).
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Table 31. Comparison of nutrients in consumed menus with percentage of

1/3KDRIs in elementary school at lunch

%

Elementary school

Nutrients
Total (n=937) Boys (n=476) Girls (n=461) p-value

Energy 66.7£18.7V 69.0+20.0 64.4+16.9 k%)
Protein 147.8+58.1 160.8+62.7 134.2+49.4 KKk
Fiber 54.5+37.7 55.1+35.5 53.9+39.9 NS?
Ca 42.8+33.5 47.3+38.4 38.1£26.6 Hokok
P 71.5+27.4 77.9%29.5 64.8+23.3 kK
Fe 75.5%29.1 82.3+31.2 68.4+25.0 Hdk
Na 145.9+93.0 156.3+96.6 135.0+87.9 Hkk
K 33.6+13.6 36.4+14.1 30.7+12.5 ko
Zinc 99.4+40.2 107.7+40.3 90.7+3R87.4 Hkok
Vit. A 71.4%50.1 75.0+51.3 67.6£48.6 *
Vit. Bl 112.1+93.9 119.2+102.0 104.8+84.0 *
Vit. B2 61.3+31.9 60.1+30.6 62.5+33.1 NS
Vit. B6 131.9+52.3 135.7+55.7 128.0+48.1 *
Niacin 101.1+£35.3 100.7+33.7 101.5+37.1 NS
Vit. C 79.9+72.5 84.2+73.5 75.3+71.2 NS
Folate 49.9+28.7 53.1£29.0 46.5+27.9 koK
Vit. E 73.2%47.3 77.3+48.4 68.8£45.9 *k
1) Mean+S.D.
2) Significant difference between boys and girls by t-test(*p<0.05, **p<0.01, **

*p<0.001)

3) Not significant difference between boys and girls by t-test
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Table 32. Comparison of nutrients in consumed menus Wwith percentage

1/3KDRIs in middle school at lunch

Middle school

Nutrients
Total (n=930) Boys (n=450) Girls (n=480) p-value

Energy 78.1£20.0" 774%16.1 78.6+23.2 Ns?
Protein 155.7+50.4 158.4+41.6 153.0£57.5 NS
Fiber 56.1+36.3 47.1+16.6 64.7+46.6 o)
Ca 56.0+30.7 56.1+31.3 55.9£30.2 NS
P 109.5+34.4 109.5+28.6 109.5+39.4 NS
Fe 105.9£38.5 113.7+43.2 98.4+31.6 koK
Na 203.9+97.6 233.9£100.4 175.1£85.5 Hokok
K 50.7+20.4 52.5£19.4 49.1+£21.2 *3k
Zinc 150.5+47.0 155.8+44.2 145.3+48.9 Hkk
Vit. A 83.1£50.4 77.0+41.8 89.0+56.9 Hokok
Vit. Bl 108.9+54.7 103.2+49.4 114.6+58.9 H3k
Vit. B2 64.5+27.9 56.4+19.4 72.3+32.3 koK
Vit. B6 158.3+66.1 145.8+55.4 170.3+73.1 otk
Niacin 128.8+56.6 134.0£56.7 123.8+56.2 *3k
Vit. C 73.8+49.2 66.9+45.8 80.4+51.5 Hokok
Folate 50.2+28.0 48.0+27.3 52.3+28.5 *
Vit. E 101.6+£55.1 109.1+62.0 94.4+46.5 Kotk
1) Mean+S.D.

2) Not significant difference between boys and girls by t-test

3) Significant difference between boys and girls by t-test(*p<0.05, **p <0.01,
#xxp<0.001)
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Table 33. Nutrient adequacy ratioNAR) and mean nutrient adequacy

ratio(MAR) in elementary school at lunch

Elementary school

Nutrients
Total (n=930) Boys (n=450) Girls (n=480) p-value

Energy 0.67+0.19Y 0.69+0.20 0.64+0.17 k)
Protein 1.48+0.58 1.61+0.63 1.34+0.49 kokok
Fiber 0.54+0.38 0.55+0.35 0.54+0.40 Ns?
Ca 0.43+0.33 0.47+0.38 0.38+0.27 Hokok
P 0.71+0.27 0.78+0.29 0.65+0.23 Hokeok
Fe 0.76+0.29 0.82+0.31 0.68+0.25 Kotk
Na 1.46+0.93 1.56+0.97 1.35+0.88 Hokok
K 0.34+0.14 0.36+0.14 0.31+0.12 Hkok
Zinc 0.99+0.40 1.08+0.40 0.91+0.38 Hkk
Vit. A 0.71+0.50 0.75+0.51 0.68+0.49 *
Vit. Bl 1.12+0.94 1.19£1.02 1.05+0.84 *
Vit. B2 0.61+0.32 0.60+0.31 0.63+0.33 NS
Vit. B6 1.32£0.52 1.36£0.56 1.28+0.48 *
Niacin 1.01+0.35 1.01+0.34 1.02+0.37 NS
Vit. C 0.80+0.73 0.84+0.74 0.75+0.71 NS
Folate 0.50+0.29 0.53+0.29 0.46+0.28 KoKk
Vit. E 0.73+0.47 0.77+0.48 0.69+0.46 Hok

MAR 0.68+0.16 0.70+0.16 0.65+0.16 Hokok
1) Mean+S.D.
2) Significant difference between boys and girls by t-test(*p<0.05, **p<0.01, **
*p<0.001)

3) Not significant difference between boys and girls by t-test
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Table 34. Nutrient adequacy ratio(NAR) and mean nutrient adequacy
ratio(MAR) in middle school at lunch

Middle school

Nutrients
Total (n=930) Boys (n=450) Girls (n=480) p-value

Energy 0.78+0.20" 0.77+0.16 0.79+0.23 NSs?
Protein 1.56+0.50 1.58+0.42 1.53+0.57 NS
Fiber 0.56+0.36 0.47+0.17 0.65+0.47 o)
Ca 0.56+0.31 0.56+0.31 0.56+0.30 NS
P 1.10+0.34 1.09+0.29 1.10£0.39 NS
Fe 1.14+0.43 1.14+0.43 0.98+0.32 Hokok
Na 2.04£0.98 2.34%1.00 1.75+0.85 sokok
K 0.51£0.20 0.52+0.19 0.49+0.21 *k
Zinc 1.50+0.47 1.56+0.44 1.45+0.49 Hkk
Vit. A 0.83+0.50 0.77+0.42 0.89+0.57 koK
Vit. Bl 1.09+0.55 1.03+0.49 1.15+0.59 Hok
Vit. B2 0.65+0.28 0.56+0.19 0.72£0.32 sk
Vit. B6 1.58+0.66 1.46+0.55 1.70£0.73 sokok
Niacin 1.29+0.57 1.34+0.57 1.24+0.56 ok
Vit. C 0.74+0.49 0.67+0.46 0.80+0.52 sk
Folate 0.50+0.28 0.48+0.27 0.52+0.29 *
Vit. E 1.02+0.55 1.09+0.62 0.94+0.46 koK

MAR 0.76+0.14 0.79+0.12 0.77+0.17 NS
1) Mean+S.D.

2) Not significant difference between boys and girls by t-test
3) Significant difference between boys and girls by t-test(*p<0.05, **p<0.01, *
#xp<0.001)
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Appendix 1. Sodium and potassium

lunch

H
T

=
=

contents and intakes, and food intakes according to the menus in elementary school at

. AoEs onm NEEA Na*l & = K& KA # =% A H @) }
(mg/100g) (mg/4)) (mg/100g) (mg/4) ks o] o4t
1 5.04 AEZQuF Qoato] 201 449 64 142 258 189 223
2 = A=t 234.85 215.92 81.01 74.48 94,58 89.29 91.94
3 HA 7 i 5= 4] 345.35 63.77 67.98 12.55 21.43 1551 18.47
4 A FE Ao 263.24 13.98 163.56 8.69 495 5.68 5.31
5 SERF e 12.00 14.40 34.00 40.80 120.00 120.00 120.00
6 5.06 LI PR 351 5.94 852 14.42 185.30 153.09 169.19
7 128 Zu g 277.98 329.24 68.12 80.68 169.31 67.57 118.44
8 AA 5+ Hlj| =71 %] 345.35 84.94 67.98 16.72 24.43 24.76 24.60
9 ZH5F FRzY 167.44 64.35 80.19 30.82 39.96 36.91 38.43
10 e QAo FEH LS 498.16 79.79 31.06 498 18.66 13.37 16.02
11 FHF AZAENTFH 247.05 12.34 175.39 8.76 4.07 5.92 4.99
12 5.07 Ligs St 23.11 32.92 10.64 15.15 153.90 131.02 142.46
13 =5 o) A= 316.72 332.08 66.19 69.40 159.62 50.08 104.85
14 AR 7 Bl 3= 71 %] 345.35 60.92 67.98 11.99 23.71 11.57 17.64
15 FHF Qo) 367.23 183.80 116.38 58.25 58.15 41.95 50.05
16 He5 A 3171 8a17] 281.66 154.16 122.07 66.82 70.65 38.82 54.73
17 5.08 Figss BRIy 463 6.42 8.12 11.27 154.40 123.24 138.82
18 SR 2] 37|"u) o= 192.27 370.82 12.98 25.03 192.83 192.91 192.87
19 AA Bl 3= 71 %] 345.35 67.89 67.98 13.36 21.38 17.94 19.66
20 ZdF 15oz9 228.29 59.59 102.48 26.75 26.59 25.62 26.10
21 A o & kA 152.35 40.21 7421 19.59 26.69 26.10 26.39
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Appendix 1. Continued

e Ao Ao oA Naghzk Naid # % K& KA # % A FH () _
(mg/100g) (mg/2)) (mg/100g) (mg/A) o ] 3t
22 5.11 - 717k 3.69 5.00 7.32 9.92 155.13 116.04 135.58
23 A N7 ESAAEGHA 7N 166.92 250.13 70.38 105.46 182.26 117.43 149.85
24 HAHF R R AR ] 378.43 115.62 184,51 56.37 30.69 30.42 30.55
25 FHF AAUEF A 275.40 102.94 92.94 34.74 37.82 36.94 37.38
26 Y Az 603.07 71.60 147.82 1755 12.71 11.03 11.87
27 A F A 3.00 1.12 131.42 49.02 46.71 27.89 37.30
28 5.12 vk REREIL )y 3.46 5.36 8.21 12.73 178.71 131.30 155.01
29 g5 R 329.16 411.26 68.79 85.95 178.74 71.15 124.94
30 A7 Hlj 5= 71 %] 345.35 59.81 67.98 11.77 16.95 17.69 17.32
31 AF iRl 389.60 239.73 98.78 60.78 61.28 61.79 61.53
32 neR NEE S 229.63 141.94 55.07 34.04 53.88 69.75 61.81
33 A7 HFEUE 138.40 13.62 207.71 20.44 11.79 7.90 9.84
34 5.13 WF =R 295.88 1316.12 52.82 234.94 511.72 37792 444.82
35 257 7} 5 7) 187.72 94.78 89.43 45.15 54.51 46.47 50.49
36 R D 22 =94 308.87 138.37 108.76 4872 44.90 44.70 44.80
37 FAEF LFEE 1.00 0.65 0.00 0.00 65.00 65.00 65.00
33 5.15 e S5k 41.68 60.88 12.19 17.81 164.10 127.98 146.04
39 2 Sk 280.23 312.39 54.75 61.03 136.79 86.17 111.48
40 neR Al %) 28 824.00 100.63 195.53 23.88 12.36 12.06 12.21
41 FHF L2 o)A F-H 275.25 54.28 77.34 15.25 22.60 16.84 19.72
42 TR S )55 A 237.42 95.46 7.13 2.87 40.28 40.14 40.21
43 5.18 Figs Ay 4.62 7.95 7.09 12.20 187.23 156.94 172.09
44 N T AT 52 ) 267.36 254.15 122.30 116.26 79.69 110.43 95.06
45 A Hl 5= 31 %] 592.72 83.54 123.53 17.41 14.05 14.14 14.09
46 e Ea=aak 180.90 16.65 66.49 6.12 8.66 9.74 9.20
47 GRS "= 7] E S 618.98 223.33 80.16 28.92 38.16 34.00 36.08
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Appendix 1. Continued

e Ao Ao oA Naghzk Naid # % K& KA # % A FH () _
(mg/100g) (mg/2)) (mg/100g) (mg/A) o ] 3t
48 5.19 Lig Fazhat 458 6.68 12.49 1821 168.37 123.06 145.71
49 B A" 172.24 140.61 72.49 59.18 86.39 76.88 81.64
50 FHF SavvE] 53 352.38 51.13 65.45 9.50 1471 14.31 1451
51 AR ek 7 A 487.21 71.01 196.22 28.60 17.96 11.19 1458
52 g5 ARAAE 406.68 221.47 61.60 33.55 60.54 48.38 54.46
53 5.20 i o3 =54 153.65 43853 9.28 26.47 299.68 271.12 285.40
54 AA 5+ 7} 7) 187.72 32.42 89.43 15.44 17.27 17.27 17.27
55 L v A E 9] =} 353.19 129.74 101.78 37.39 35.07 38.40 36.73
56 A F 7] 36.82 21.37 418 2.43 58.81 57.30 58.05
57 5.21 Lis LEFY 6.78 10.21 15.84 23.83 172.05 128.83 150.44
58 S vl S = 420.48 311.59 68.38 50.67 93.58 54.63 74.10
59 AA 7+ Hlj 5= 71 %] 592.72 97.75 123.53 20.37 16.49 16.49 16.49
60 FHF Ak 577.27 81.41 126.88 17.89 1458 13.62 14.10
61 FHF g = 241.44 46.91 63.89 1241 18.21 20.66 19.43
62 i A 127|317 295.20 188.28 173.34 110.56 58.50 69.06 63.78
63 5.22 e ol m) it 321 457 8.81 1255 148.02 137.03 142.53
64 e 2 7)u 9=t 454.13 620.69 61.41 83.94 127.65 145.71 136.68
65 A2 57 oeRE] F 3 A 487.21 60.64 196.22 24.42 15.94 8.96 12.45
66 ZUHF SRR 332.82 40.48 139.05 1691 10.27 14.06 12.16
67 FHF ZHEA 334.80 161.43 69.94 33.72 55.74 40.69 4822
68 525 W gt 160.48 250.15 1455 22.68 161.29 150.46 155.88
69 s i 5= =t 188.23 7755 59.67 24.58 51.53 30.87 41.20
70 AR i 5= 7] % 592.72 11754 123,53 24.50 25.37 14.29 19.83
71 T-0] A A 2 2T 0) 233.00 86.54 95.84 35.60 43.05 31.24 37.14
72 A5 3l 3} 2] 3 =) 179.59 10.63 53.97 3.20 858 3.26 5.92
73 3} F gh}-5- 418 1.69 96.93 39.11 41.90 38.80 40.35
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Appendix 1. Continued

e Ao Ao oA Naghzk Naid # % K& KA # % A FH () _
(mg/100g) (mg/2)) (mg/100g) (mg/A) o ] 3t
74 5.26 - & n 3t 30.63 50.79 13.19 21.86 168.92 162.70 165.81
75 E o) AR 210.84 306.20 48.66 70.67 130.35 160.11 145.23
76 e FRERddEs 205.59 80.39 127.94 50.03 34.37 43.84 39.10
77 i 9 x| o} L = 2o 932.47 80.86 286.30 24.83 10.17 717 8.67
78 FHF A vl 7t 5] 510.77 95.60 64.99 12.17 18.82 18.62 18.72
79 5.27 dEZQEF B bR )y 276.26 666.19 73.33 176.83 231.22 251.08 241.15
80 =5 bR 209.60 160.13 60.02 45.85 79.86 72.94 76.40
81 AA 7+ el F A A 48721 42.00 196.22 1691 10.63 6.61 8.62
82 HAHF =t AR 476,53 122.10 152.21 39.00 28.84 22.40 25.62
83 A F zhe 3.11 1.12 169.94 61.05 34.17 37.69 35.93
84 5.28 v 2} zuk 3.16 4.38 7.41 10.26 167.43 109.50 138.47
85 A 7N 5 ZH 7k ) N 22459 40.31 62.04 11.14 18.67 17.23 17.95
86 R EEdpd 298.80 111.47 156.18 58.26 50.30 24.31 37.31
87 T HSd o] 450.61 28.65 157.97 10.04 9.29 3.42 6.36
88 I R 25 H 230.46 60.01 54.40 14.16 30.30 21.78 26.04
89 5.29 e Zh2 gt 473 7.02 39.34 58.31 172.08 124.36 148.22
90 TE’r A 7w o= 360.28 425.03 74.53 87.93 114.77 121.18 117.97
91 T-ol AR d o) 204.58 34.60 74.61 12.62 16.96 16.86 16.91
92 FHF FAGEFH 244.88 14.77 126.24 7.62 9.12 2.95 6.03
93 A5 524 A 281.24 30.53 133.74 1452 18.46 3.26 10.86
94 6.01 e HE g 457 6.46 7.49 10.58 149.52 133.10 141.31
95 =5 B EFUES 286.30 193.17 69.08 46.61 7465 60.29 67.47
96 AR i 5= 71 %] 389.53 54.93 152.04 21.44 1452 13.69 14.10
97 Y5 x4 277.64 18.01 243.12 15.77 6.47 6.50 6.49
98 5 =4 307.46 188.66 117.22 71.93 63.40 59.32 61.36
99 T3 F Lol 190.21 16.99 76.11 6.80 9.49 8.38 8.93
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Appendix 1. Continued

e Ao Ao oA Naghzk Naid # % K& KA # % A FH () _
(mg/100g) (mg/2)) (mg/100g) (mg/A) o ] 3t
100 6.02 Lig Ay 26.29 39.31 11.77 17.60 164.98 134.11 149.55
101 S 38t o= 224.23 233.13 53.90 56.04 107.90 100.04 103.97
102 AR | F=71 %] 389.53 22.86 152.04 8.92 7.85 3.88 5.87
103 HAHF A 7] 7 A 353.78 350.18 167.63 165.93 126.00 71.97 98.98
104 v} F et 5.50 6.53 101.58 120.68 121.96 115.66 118.81
105 6.03 dEZQEF IRy 229.90 479.71 66.85 139.49 228.92 188.40 208.66
106 =5 12 dii i 269.13 387.17 68.42 98.42 158.18 129.53 143.86
107 AA 7+ Hj 5= 71 %] 389.53 35.45 152.04 13.84 11.10 7.10 9.10
108 A7 o] g A 173.40 23.75 92.51 12.67 15.79 11.60 13.69
109 To] STFTAET 0] 206.46 139.87 59.51 40.31 7756 57.93 67.74
110 6.04 LIs 2}z 1t 131.48 154.56 9.07 10.67 133.58 101.53 117.55
111 =5 SR 260.83 218.23 64.35 53.84 89.47 77.86 83.67
112 A Ak 14853 16.33 222.87 2451 13.16 8.84 11.00
113 neH FRESAA 453.10 525.31 145.71 168.93 133.37 98.50 115.94
114 A T34 570.72 30.16 169.62 8.96 551 5.06 5.28
115 6.05 e A n) gt 9.59 12.11 10.58 13.35 135.10 117.38 126.24
116 e 2 B AA = 236.82 237.57 114.07 114.43 113.37 87.27 100.32
117 AR Hlj 5= 31 % 389.53 2458 152.04 9.59 713 5.49 6.31
118 T-ol 7 el o) 546.01 137.42 181.94 4579 22.79 2755 25.17
119 FHF ZHEA 270.67 211.56 57.48 4493 88.27 68.06 78.16
120 6.08 W AFZH 6.33 6.46 11.44 11.68 100.71 103.47 102.09
121 s sy ol W Al o =+ 157.88 104.21 33.59 22.17 63.93 68.08 66.00
122 2 5t 418.65 306.53 125.97 92.23 84.12 62.32 73.22
123 A Hl 5= 31 %] 389.53 30.71 152.04 11.99 7.30 8.47 7.88
124 37 BRI 5 234.92 9.69 136.02 5.61 411 4.14 412
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Appendix 1. Continued

e Ao Ao oA Naghzk Naid # % K& KA # % A FH () _
(mg/100g) (mg/2)) (mg/100g) (mg/A) o ] 3t
125 6.09 - Ay 26.29 28.25 11.77 12.65 112.06 102.88 107.47
126 E 2327w = 186.32 207.41 79.40 88.39 11752 105.11 111.31
127 AR | F=71 %] 389.53 56.80 152.04 22.17 17.11 12.05 1458
128 HUHF AR E 297.06 157.34 119.84 63.47 58.81 47.12 52.97
129 THF R 121.69 38.65 8.87 2.82 26.24 37.28 31.76
130 A F Fuf 5.50 2.69 101.58 49.74 47.85 50.08 48.96
131 6.10 i a7 =5 166.50 907.50 40.92 223.01 615.56 47453 545.04
132 AA 7+ vl 3= 71 ] 389.53 64.67 152.04 25.24 15.84 17.37 16.60
133 &2 EnfEF A 3.61 452 66.26 82.95 140.50 109.86 125.18
134 6.11 Lis R 959 15.96 10.58 1759 193.36 139.28 166.32
135 S Bolx A= 440.17 433.47 74.89 73.75 99.33 97.62 98.48
136 AA 7+ Hlj 5= 71 %] 389.53 32.56 152.04 12.71 9.21 751 8.36
137 Ay =7 FAFFAY = 37.98 8.41 133.68 29.62 23.03 21.28 22.16
138 HAF i 313.13 384.59 136.60 167.77 122.99 122.65 122.82
139 6.12 LI PUEL )y 131.48 160.35 9.07 11.07 137.72 106.18 121.95
140 =5 vl 5= = 503.38 526.06 63.38 66.23 109.32 99.69 104.51
141 A=A F Hj 5= 71 %] 389.53 23.02 152.04 8.99 7.38 4.44 5.91
142 T u Qo] 253 407.27 39.43 83.08 8.04 10.58 8.78 9.68
143 i o %] 31.7] & 31.7) 308.88 272.15 114.24 100.66 100.14 76.08 88.11
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Appendix 2. Sodium and potassium contents and intakes, and food intakes according to the menus in middle school at lunch

Na 3} Nat] # & K3+ KA A& A3 )

2~ 7] 0) Agra EIPAR:E|
A TR sy e (mg/100g) (mg/4) (mg/100g) (mg/) =1 o Bt
1 428 bl 2y 3.13 6.37 6.83 13.88 226.92 17940  203.16
2 N7 =542 A 7N 260.03 17158 62.17 41.02 92.09 39.88 65.98
3 T-ol o] o] 33255 75.21 214.37 48.48 26.93 18.30 22.62
4 e SRR R 514.70 191.40 73.14 27.20 35.37 39.00 37.19
5 A AN FHUE 326.95 12.99 138.61 551 422 372 3.97
6 HA 5+ 7} 5 7) 262.59 46.73 70.17 12.49 19.09 1650 17.80
7 4.29 AdEQHF sfolefo] 2 22797 885.32 58.90 228.75 46558  311.10  388.34
8 AR Hl| =71 %] 577.83 86.51 167.05 25.01 20.14 9.80 14.97
9 5 QoA A 255.02 58.35 103.85 23.76 22.96 22.80 22.88
10 S8R T 12.00 18.00 34.00 51.00 150.00 150.00 150.00
11 4.30 Ll A7t 183.21 324.83 11.25 19.95 208.20 146.40 177.30
12 = B FUET 326.19 308.18 64.05 60.51 147.30 41.66 94.48
13 AA 7+ 757 577.83 65.64 167.05 18.98 18.34 4.38 11.36
14 e 7HY @ Aol 416.12 280.08 76.28 51.34 83.02 51.60 67.31
15 ZHUF A x| 29 420.44 195.41 157.58 73.24 54.26 38.70 46.48
16 5.01 LI 2p ) 107.98 22248 39.40 81.18 225.16 186.90  206.03
17 A 7N 5 WAL % 2] 7] 336.46 320.91 85.79 81.82 86.30 104.46 95.38
18 AR B 3=71 %] 577.83 82.70 167.05 2391 13.72 14.90 14.31
19 e HAzd 338.03 321.80 117.76 112.11 98.50 91.90 95.20
20 25 7N A o} 681.91 37.83 124.61 6.91 4.20 6.90 5.55
21 5.04 Ll 2k 18.11 29.22 12.08 19.49 202.18 120.60 161.39
22 =5 Z Q) o = 375.03 308.17 495.78 407.40 97.73 66.62 82.17
23 5 o2 Zn g 329.30 358.60 53.26 58.00 123.40 94.40 108.90
24 FHF e AL 293.71 67.73 59.66 13.76 2852 17.60 23.06
25 A5 528 =) 151.20 19.90 71.38 9.39 19.02 7.30 13.16
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Appendix 2. Continued

e Ao Ao oA Naghzk Naid # % K& KA # % A FH () _
(mg/100g) (mg/2)) (mg/100g) (mg/A) o ] 3t
26 5.06 JEQFF EREERIEN 283.08 925.89 68.47 220.05 360.70 282.10 321.40
27 =5 TR 449.06 407.34 59.84 54.28 94.02 87.40 90.71
28 A 247 262.59 37.28 70.17 9.96 10.49 17.90 14.20
29 T e 341.91 9.87 21654 6.25 2.60 3.18 2.89
30 FAE - 55.00 110.00 148.00 296.00 200.00 200.00 200.00
31 5.07 vk LRIy 3.13 6.46 6.83 14.07 234.16 177.90 206.03
32 S R = 273.19 208.09 61.21 46.63 49.94 102.40 76.17
33 AR 7+ | =71 %] 577.83 85.95 167.05 24.85 10.15 19.60 14.87
34 HAHF XAAEY 263.56 212.98 104.49 84.44 92.92 68.70 80.81
35 TR AYEFF 302.61 17.09 80.70 456 4.46 6.84 5.65
36 5.08 LIs AFZH 2.29 481 15.74 33.01 226.60 192.90 209.75
37 e 55t 265.39 389.96 57.17 84.00 144.98 148.90 146.94
33 AA 5+ IFEAA 306.14 57.32 95.95 17.96 1754 19.90 1872
39 A g5 4 31354 316.64 140.08 141.47 101.68 100.30 100.99
40 FHF EEopA A 557.22 8754 16252 25.53 8.22 23.20 15.71
41 511 e Swu| 2kt 6.65 9.63 11.71 16.96 - 144.90 144.90
42 =5 AT A H 5 200.43 67.78 70.22 23.75 - 33.82 33.82
43 T FAGEFH 286.60 21.12 96.96 7.15 - 7.37 7.37
44 THF Lol XA F-H 240.03 14.62 11653 7.10 - 6.09 6.09
45 e SO B 142.08 54.99 61.20 23.69 - 38.70 38.70
46 5.12 W FoEn gt 219.08 391.02 46.10 82.28 - 178.48 178.48
47 =5 ) F= 151.79 110.90 4855 35.47 - 73.06 73.06
48 A H| =71 %] 405.92 0.00 123.93 0.00 - 0.00 0.00
49 T-ol 5 Z7)0] 309.39 41.41 153.03 20.48 - 13.38 13.38
50 T35 A m} @ o] A 412.04 134.19 78.27 25.49 - 3257 3257
51 FAEH QTEE 1.00 0.64 0.00 0.00 - 64.00 64.00
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Appendix 2. Continued

e Ao Ao oA Naghzk Naid # % K& KA # % A FH () _
(mg/100g) (mg/2)) (mg/100g) (mg/A) o ] 3t
52 5.13 BENEE RS 213.38 825.67 87.93 340.23 - 386.95 386.95
53 =5 v o @ gt 335.09 0.00 55.72 0.00 - 0.00 0.00
54 AR AR A 624.04 42.93 128.15 8.82 - 6.88 6.88
55 FHF okl 7 A o] 267.31 35.64 133.47 17.80 - 13.33 13.33
56 FAEF - 55.00 106.33 148.00 286.13 - 193.33 193.33
57 W 2 Z7) v 398.02 111.19 71.63 20.01 - 27.94 27.94
58 5.18 vk He| byt 4.10 7.69 1.05 1.97 - 187.73 187.73
59 A N+ A 7 262.10 414.69 93.70 148.25 - 158.22 158.22
60 A7 Hlj 5= 71 %] 405.92 44,56 123.93 13.60 - 10.98 10.98
61 T ZHEA 325.88 291.44 63.52 56.81 - 89.43 89.43
62 AF x| oFa Al b0 328.64 248.78 106.61 80.70 - 75.70 75.70
63 FAEF LTFEE 1.00 0.80 0.00 0.00 - 80.00 80.00
64 5.19 wH =y 122.90 208.91 12.48 21.22 - 169.98 169.98
65 S A §-2b ) o =t 348.60 331.56 42.80 40.71 - 95.11 95.11
66 AR Hlj 5= 31 % 405.92 0.00 123.93 0.00 - 0.00 0.00
67 HAHF EAAEY 333.37 363.29 105.37 114.83 - 108.98 108.98
68 A5 AN A YEF3 210.25 21.62 126.74 13.03 - 10.28 10.28
69 e A e 778.66 115.63 98.53 14.63 - 14.85 14.85
70 5.20 dE o F Iy 254.62 802.49 85.14 268.34 - 315.17 315.17
71 =5 AR 33358 207.66 106.28 66.16 - 62.25 62.25
72 HA 7 Hlj 5= 71 %] 405.92 0.00 123.93 0.00 - 0.00 0.00
73 LR WA e A 912.30 59.88 131.87 8.66 - 6.56 6.56
74 3} 7 2] 3.00 2.15 119.60 85.63 - 71.60 71.60
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Appendix 2. Continued

. R R o Nagl =k Naid 3 & K3 KA3H % A3 (g) _
(mg/100g) (mg/2]) (mg/100g) (mg/2)) ki °] s
75 521 LIsss 717yt 3.01 5.08 12.30 20.73 - 168.50 168.50
76 ER S g 302.64 167.86 55.20 30.62 - 55.46 55.46
7l A F =7 % 405.92 9.92 123.93 3.03 - 2.44 2.44
78 L 3F-9-E 31 7] 266.63 224.85 106.82 90.08 - 84.33 84.33
79 A5 S AR A 179.01 41.95 64.13 15.03 - 23.44 23.44
80 TR A2 555.32 302.50 189.99 103.49 - 54.47 54.47
81 5.22 LIS FoEy 8.69 15.22 15.35 26.89 - 175.15 175.15
82 A 7N 5+ T AN 249.79 388.75 98.02 152.56 - 155.63 155.63
83 Tol A A A o] 561.59 206.70 144.73 53.27 - 36.81 36.81
84 FHF Qo] 281.16 44.06 104.52 16.38 - 15.67 15.67
85 o] 7 W E 72} 0] 17.47 9.50 3.56 1.94 - 54.38 54.38
86 5.25 LI x|z & v gt 5.67 10.90 8.42 16.18 211.22 173.05 192.14
87 ERin vl S8 = 235.35 288.74 65.84 80.77 129.67 115.70 122.69
88 AR F Hj =31 A 341.09 35.82 91.37 9.60 13.60 7.41 10.50
89 Tol 7 vl &5 2] 298.68 391.60 112.04 146.90 151.83 110.40 131.11
90 TAF EEYHETH 297.46 171.67 12.56 7.25 62.48 52.95 57.71
91 525 BFUE 83.62 0.00 69.18 0.00 0.00 0.00 0.00
92 5.26 EIes SFFH YN 288.93 622.18 57.15 123.06 231.58 199.10 215.34
93 ERTS S 337.34 456.71 56.69 76.75 173.33 97.45 135.39
94 AR F w7 ] 341.09 55.85 91.37 14.96 19.05 13.70 16.37
95 Tol AP o] 415.87 138.33 145.29 48.33 36.73 29.80 33.26
96 FHF EHE3 314.38 358.20 74.63 85.04 127.18 100.70 113.94
97 5.27 AdEQHH A -5 192.15 44547 69.66 161.51 280.98 182.70 231.84
98 B Al 3} = 260.64 321.55 51.21 63.18 152.80 93.94 123.37
99 A F Hj =71 A 341.09 39.79 91.37 10.66 11.93 11.40 11.67
100 HAHF Aol A 229.09 119.52 196.44 102.49 61.25 43.10 52.17
101 357 572 o] 246.05 10.02 131.14 5.34 7.14 1.01 4.07
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Appendix 2. Continued

e Ao Ao oA Naghzk Naid # % K& KA # % A FH () _
(mg/100g) (mg/2)) (mg/100g) (mg/A) o ] 3t
102 5.28 - 2}z 70 7 At 6.32 1151 8.98 16.35 197.95 166.40 182.18
103 =5 FUEFREA 298.77 380.93 129.21 164.74 153.30 101.70 12750
104 AR Hlj 5= 71 %] 341.09 77.10 91.37 20.65 24.28 20.93 22.61
105 FHF EQol %A 320.72 102.41 24.66 7.88 4763 16.24 31.93
106 HAF ZAAEY 44792 540.64 158.91 191.81 120.30 121.10 120.70
107 5.29 LI Eins 17.42 34.16 8.39 16.45 241.73 150.36 196.04
108 g5 = 293.79 533.07 80.60 146.24 268.40 94.49 181.45
109 AA 7+ Hj 5= 71 %] 341.09 61.59 91.37 16.50 20.04 16.08 18.06
110 R A g n S 936.57 61.98 187.14 12.38 8.37 4.87 6.62
111 Ay =7 AAAY = 450.66 267.73 5.56 3.30 66.92 51.90 59.41
112 6.01 LIs iy 17.42 36.07 8.39 17.37 22353 190.50 207.01
113 ERn 27 gn o= 22457 433.42 45.49 87.79 197.65 188.35 193.00
114 FHF chul =573 279.57 26.00 113.31 10.54 10.04 8.56 9.30
115 ZYF THZEY 319.71 104.02 145.22 4725 31.30 33.77 32.54
116 FHF A3 | 956.27 4.90 205.92 1.06 1.03 0.00 051
117 A= 7+ 757 516.08 32.18 150.52 9.38 9.02 3.45 6.24
118 6.02 u5 717 B e 143.13 313.66 41.75 91.48 236.13 202.15 219.14
119 S dF AT 224.80 208.22 72.90 67.52 34.40 150.85 92.63
120 AR H F=71 2] 341.09 125.48 91.37 33.61 38.08 35.50 36.79
121 ZYH RIFap s 323.69 243.50 193.33 145.43 85.00 65.45 75.23
122 meR QA ESH S 384.97 217.82 150.01 84.87 69.40 4376 56.58
123 6.03 W =R 221.29 798.04 44.31 159.78 471.15 250.11 360.63
124 A F 7+ 57 516.08 140.90 150.52 41.10 28.01 26.60 27.30
125 AR AL R Rdl 394.26 226.30 118.40 67.96 70.40 44.40 57.40
126 A 7 =af 5.00 3.25 95.08 61.82 80.93 49.11 65.02
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Appendix 2. Continued

e Ao Ao oA Naghzk Naid # % K& KA # % A FH () _
(mg/100g) (mg/2)) (mg/100g) (mg/A) o ] 3t
127 6.04 Lig kol u)ut 4.27 9.01 12.32 25.98 23858 183.00 210.79
128 =5 A s ek g 258.49 313.12 92.75 112.36 142.78 99.50 121.14
129 AR | F=71 %] 341.09 21.23 91.37 5.69 8.25 4.20 6.23
130 2 =5m x4 252.16 195.33 91.65 70.99 114.28 40.65 77.46
131 HeR o 5 F+A 533.60 140.54 72.64 19.13 39.05 13.63 26.34
132 6.05 LI 2h 371 A At 6.32 12.43 8.98 17.67 210.90 182.80 196.85
133 =5 Lol xFuE= 21854 79.92 55.27 20.21 50.36 22.79 36.57
134 AA 7+ Hj 5= 71 %] 341.09 50.87 91.37 13.63 17.73 12.10 1491
135 25 IEacask 263.14 395.49 97.10 145.95 159.35 141.25 150.30
136 T Tax Qo] F A 288.09 37.14 106.68 13.75 1159 14.19 12.89
137 6.17 BRI HEERES 213.38 946.19 87.93 389.90 - 44343 443.43
138 e n| o 55l g 231.24 0.00 53.39 0.00 - 0.00 0.00
139 AA 5+ 757 500.96 242.13 130.77 63.20 - 4833 48.33
140 A AT e 236.44 214.85 214.14 194.58 - 90.87 90.87
141 e QAo IR 641.92 88.56 84.91 11.71 - 13.80 13.80
142 TAEF - 55.00 95.23 148.00 256.26 - 173.15 173.15
143 6.18 Eia Fodn gt 219.08 399.82 46.10 84.13 - 182.50 182.50
144 A N5 HgA 262.10 299.62 93.70 107.12 - 114.32 114.32
145 HAF ZAAEY 333.37 327.76 105.37 103.60 - 98.32 98.32
146 FHF Qo] A 281.16 68.12 104.52 25.33 - 24.23 24.23
147 FHF ] &g Lp & 52 264.41 84.31 61.49 19.61 - 31.89 31.89
148 6.19 Figs nARE 2.62 447 15.31 26.06 - 170.27 170.27
149 =5 A TR 27 334.68 214.09 62.56 40.02 - 63.97 63.97
150 AR F Hl 5= 31 %] 405.92 0.00 123.93 0.00 - 0.00 0.00
151 T-ol A 171780 ol 290.26 169.56 158.39 92.53 - 58.42 58.42
152 Tol i E Ak o] 755.47 28.15 650.49 24.24 - 3.73 3.73
153 T3 HF A 555.32 214.83 189.99 73.50 - 38.69 38.69
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Appendix 2. Continued

e Ao Ao oA Naghzk Naid # % K& KA # % A FH () _
(mg/100g) (mg/2)) (mg/100g) (mg/A) o ] 3t
154 6.22 - o) 2}z 2.33 3.83 11.94 1958 210.40 117.60 164.00
155 A 7N 5 2] 371 g A 263.60 273.89 83.97 87.25 134.71 73.10 103.91
156 A Hlj 5= 71 %] 577.83 118.98 167.05 34.40 21.38 19.80 20.59
157 A F Qo] uto] 173.97 31.95 108.63 19.95 19.55 17.18 18.36
158 e FHoAAHS 1088.80 122,51 64.18 7.22 13.40 9.10 11.25
159 A A Al gk o] 396.00 243.42 98.46 60.53 70.24 52.70 61.47
160 6.23 v 748t 183.21 313.47 11.25 19.25 180.60 161.60 171.10
161 A N+ T 5A N 258.20 260.75 142.35 143.76 100.10 101.88 100.99
162 R S 420.76 15.78 108.12 4.05 5.64 1.86 3.75
163 A ZH7) 262.59 70.55 70.17 18.85 29.62 24.12 26.87
164 ZYF Aol Hx 4 41731 182.00 84.64 36.92 57.33 29.90 43.61
165 A5 A o)1 A A 324.84 88.03 107.54 29.14 28.80 25.40 27.10
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Appendix 3. Proportion of food intakes by cooking method from one meal in

elementary school food service

%/dish
Elementary school
Cooking method ! Total " Boys n Girls p-value
(n=937) (n=476) (n=461)
Main dishes(19)"
Cooked rices(14) 734 439127 372 438+127 362 439130 NS?

Cooked rice with 101 529+109 52 531100 49 527+¢119 NS

seasoning(3)

Noodles(2) 102 74.1£7.6 52 7776 0 50 72777 NS
Side dishes(79)

Soups(15) 601 271.2+134 315 26.8+12.3 286 277145 NS
Stews(3) 105 22.5%16.7 50 202183 55  24.6%15.0 NS
Tang and Chon-gol(4) 129 26.9+13.6 59 315+125 70 23.2+134 kD)
Stir—fried foods(9) 297 15.0+11.2 147 14.8+11.5 150 15.4+10.9 NS
Fried foods(5) 202 15.9+9.8 103 167499 99 152496 NS
Pan-fried foods(2) 63 10.7£4.9 30 9.4+3.5 33 119456 *
Roasted foods(4) 133 10.4+5.8 69 103159 64  104+56 NS

Hard-boiled foods(6) 201 6.8+6.7 97 6.8t7.0 104 67465 NS
Steamed foods(3) 100 19.2+11.6 55 21.1£12.1 45 17.0+10.8 NS
Seasoned vegetables(22) 666 6.7£6.9 336 65165 330 6.9+7.2 NS

Kimchies(5) 765 39+24 394 39+23 371  39+25 NS
Salads(1) 33 53+1.9 19 5.2£19 14 54+19 NS
Deserts(10)

Fruits(4) 203 14.0+8.0 102 13.4+7.8 101 14.7£85 NS
Breads and Cookies(3) 105 10.0+4.2 52 9.3+4.4 53 10.6%4.0 NS
Beverages(2) 67 22.5+7.1 34 21.3+5.9 33 23.8+8.0 NS
Dairy products(1) 34 11.3£2.3 16 10.0£1.9 18 12.5+2.1 koK

1) Number of sample

2) Number of students

3) Mean=S.D.

4) Not significant difference between boys and girls by t-test

5) Significant difference between boys and girls by t-test(*p<0.05, #**p<0.001)
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Appendix 4. Proportion of sodium intakes by cooking method from one meal

in elementary school food service

%/dish
Elementary school
Cooking method ! Total N Boys N Girls p-value
(n=937) (n=476) (n=461)
Main dishes(19)"
Cooked rices(14) 734 6.7+1157 372 64+101 362 7.0+128 NS

Cooked rice with 101 580+13.8 52 5714131 49  59.0+146 NS

seasoning(3)

Noodles(2) 102 81.8+11.6 52 835119 50  80.1+11.2 NS
Side dishes(79)

Soups(15) 601 40.4+22.4 315 39.6+20.9 286 41.3£24.0 NS
Stews(3) 105 34.9+25.1 50 31.8+27.2 55  37.77+23.0 NS
Tang and Chon-gol(4) 129 39.5+20.5 59 46.6+20.1 70  33.4+189 kD
Stir-fried foods(9) 297 25.1+14.5 147 24.7+158 150  25.5+13.2 NS
Fried foods(5) 202 34.3£18.3 103 36.0+195 99  32.6+17.0 NS
Pan-fried foods(2) 63 18.2+12.6 30 15.5+9.2 33 20.6£14.7 NS
Roasted foods(4) 133 15.0+11.7 69 14.0+£9.5 64 16.1£13.6 NS

Hard-boiled foods(6) 201 14.8+16.8 97 154+181 104 14.2+156 NS

Steamed foods(3) 100 38.2+26.4 55 4194264 45  33.8%£259 NS
Seasoned vegetables(22) 666 11.3¥11.9 336 11.0+11.2 330 11.6%12.7 NS
Kimchies(5) 765 9.4+8.3 394 95+8.0 371 9.4+8.7 NS
Salads(1) 33 1.0£0.5 19 1.0+0.5 14 1.0+0.5 NS
Deserts(10)

Fruits(4) 203 1.0+14 102 1.0+1.3 101 1.+1.4 NS
Breads and Cookies(3) 105 20.8+15.0 52 188+119 53 227174 NS
Beverages(2) 67 1.3+0.9 34 1.+0.7 33 1.4#1.0 NS
Dairy products(1) 34 0.0+0.0 16 0.0£0.0 18 0.0£0.0 sk

1) Number of sample

2) Number of students

3) Mean=S.D.

4) Not significant difference between boys and girls by t-test

5) Significant difference between boys and girls by t-test(***p<0.001)
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Appendix 5. Proportion of potassium intakes by cooking method from one

meal in elementary school food service

9%/dish
Elementary school
Cooking method = Total . Boys . Girls b value
(n=937) (n=476) (n=461)
Main dishes(19)"
Cooked rices(14) 734 10.6+8.7Y 372 103+80 362  109+94 NS
Sg’iﬁngfg) with 101 50.3+9.9 52 50.1£9.9 49  505+100 NS
Noodles(2) 102 56.7+19.1 52 5824192 50 551191 NS
Side dishes(79)
Soups(15) 601  284+16.1 315 2784152 286 290+17.1 NS
Stews(3) 105 34.8+27.1 50  317+#279 55 379+262 NS
Tang and Chon-gol(4) 129  39.4%19.0 59  458%172 70 341188  #xx®
Stir-fried foods(9) 297 31.8+21.6 147 318225 150 31.7:+208 NS
Fried foods(5) 202 30.0+18.3 103 316194 99 284171 NS
Pan-fried foods(2) 63 250488 30 229+73 33 269+79 *
Roasted foods(4) 133 16.1+10.2 69 152499 64 17.2¢106 NS
Hard-boiled foods(6) 201 20.4+20.0 97 209+21.2 104 199+189 NS
Steamed foods(3) 100 37.8+252 55  417+252 45  330£247 NS
Seasoned vegetables(22) 666 9.6+9.0 336 96+82 330  9.7+9.7 NS
Kimchies(5) 765 9.6+7.3 394 10.0+7.7 371 9.2¢638 NS
Salads(1) 33 10.0+39 19 102+40 14  9.8+40 NS
Deserts(10)
Fruits(4) 203 19.7+13.3 102 181+120 101 21.2+147 NS
Breads and Cookies(3) 105  264%181 52 2384180 53  289+180 NS
Beverages(2) 67  20.0+75 34 200:84 33 19.8+66 NS
Dairy products(1) 34 0.0+0.0 16 00:00 18 0.0£0.0 -

1) Number of sample

2) Number of students

3) MeanzS.D.

4) Not significant difference between boys and girls by t-test
5) Significant difference between boys and girls by t—test(*p<0.05, ***p<0.001)
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Appendix 6. Proportion of food intakes by cooking method from one meal in

middle school food service

9%/dish
Middle school
Cooking method > Total . Boys . Girls o value
(n=930) (n=450) (n=480)
Main dishes(23)"
Cooked rices(17) 720 466+12.0° 360  47.0+11.7 360 462123  NS?

Cooked rice with 180 61.1£97 70 602494 110  616£97 NS

seasoning (5)

Noodles(1) 30 70.3£7.2 20 71.9+4.9 10 67.1+10.1 NS
Side dishes(90)

Soups(18) 630 18.7+136 285 22.0+134 345 15.0%13.2 ot
Stews(5) 210 250114 100 22.5%124 110 27.2+9.9 *%
Tang and Chon-gol(1) 30 384+13.0 20 43.8+54 10 27.7+17.0 *
Stir-fried foods(12) 360 8.0+£8.2 160 7.6+6.7 200 8.4+9.2 NS
Fried foods(5) 240 19.4+79 110 18.6+7.5 130 20.0+8.3 NS
Pan-fried foods(3) 90 11.945.1 50 11.246.1 40 12.8+3.5 NS
Roasted foods(8) 180 13.7£9.5 65 12.9£10.8 115 14.2+8.6 NS
Hard-boiled foods(5) 150 14.2+78 115 14.7+8.0 35 12.5+7.0 NS
Steamed foods(3) 90 27.7+10.7 65 28.2+8.5 25 26.4+15.1 NS
Seasoned vegetables(25) 660 6.7+6.9 295 4.8+6.3 365 8.2x7.0 ok
Kimchies(4) 810 3.2+34 425 3.9+3.3 381 2.3+3.2 ik
Salads(1) 30 13.1+8.0 20 10.8+4.9 10 17.5£11.0 NS
Deserts(6)

Fruits(2) 60 14.4+4.8 20 12.5+4.3 40 15.3+4.8 *
Breads and Cookies(1) 30 4.6+1.4 0 - 30 4.6x1.4 -
Beverages(1) 30 24.7+5.2 25 23.3+3.9 5 31.316.1 kK
Dairy products(2) 150 22.8+10.0 25 30.3+3.4 125 21.2+10.2 ok

1) Number of sample

2) Number of students

3) Mean=S.D.

4) Not significant difference between boys and girls by t-test

5) Significant difference between boys and girls by t-test(*p<0.05, **p<0.01, ***p
<0.001)
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Appendix 7. Proportion of sodium intakes by cooking method from one meal

in middle school food service

%/dish
Middle school
Cooking method > Total i Boys - Girls b value
(n=930) (n=450) (n=480)
Main dishes(23)"
Cooked rices(17) 720 13.0+17.1Y 360 11.5%145 360  14.5+19.2 ¥

Cooked rice with 180 68.0+149 70 6784174 110 6804132  NS”

seasoning (5)

Noodles(1) 30 68.1+7.8 20 70.3+4.4 10 63.8+11.1 NS
Side dishes(90)

Soups(18) 630 271199 285  315£192 345  23.5%19.7 Hokok
Stews(5) 210 35.0+17.7 100  31.2+17.7 110 38.4£17.0 ok
Tang and Chon-gol(1) 30 54.1+18.8 20 62.3£9.9 10 37.9+22.1 ok
Stir-fried foods(12) 360 17.8+152 160  18.6+13.2 200 17.3+16.7 NS
Fried foods(5) 240 32.1+186 110  37.4+21.77 130 27.5%14.2 ok
Pan-fried foods(3) 90 22.0+11.6 50 20.0+13.4 40 24.6+8.2 *
Roasted foods(8) 180 23.4%16.5 65 225185 115 23.9+154 NS
Hard-boiled foods(5) 150 223124 115 23.0£129 35 20.1+104 NS
Steamed foods(3) 90 50.4+21.8 65 50.4+20.1 25 50.7+26.2 NS
Seasoned vegetables(25) 660 12.4£14.0 295 6.9+7.4 365  16.9+16.3 ok
Kimchies(4) 810 6.316.8 425 7.616.6 381 4.8+6.7 kK
Salads(1) 30 27.6+14.0 20 22.5%8.6 10 37.8+x175 *
Deserts(6)

Fruits(2) 60 0.3+0.1 20 0.3+0.1 40 0.2+0.1 NS
Breads and Cookies(1) 30 10.2+3.2 0 - 30 10.2£3.2 -
Beverages(1) 30 1.6£0.5 25 1.5+0.3 5 2.3+0.7 NS
Dairy products(2) 150 4.6+4.3 25 7.1+14 125 4.1+4.5 ok

1) Number of sample

2) Number of students

3) Mean=S.D.

4) Significant difference between boys and girls by t-test(*p<0.05, *#p<0.01, #***
p<0.001)

5) Not significant difference between boys and girls by t-test
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Appendix 8. Proportion of potassium intakes by cooking method from one

meal in middle school food service

%/dish
Middle school
Cooking method = Total . Boys . Girls o value
(n=930) (n=450) (n=480)
Main dishes(23)"
Cooked rices(17) 720 14.8%12.9° 360 12.9+9.9 360  16.8£15.0 s

Cooked rice with 180 5254132 70  537+149 110  51.7¢120  NS?

seasoning (5)

Noodles(1) 30 48.5+8.7 20 90.3+5.5 10 45.0+12.6 NS
Side dishes(90)

Soups(18) 630 23.1+20.3 285 2877220 345  184+175 stoksk
Stews(5) 210 39.8+£19.2 100 35.7+20.3 110 435£175 ok
Tang and Chon-gol(1) 30 70.3+£20.9 20 78.3+6.4 10 54.3+29.9 *
Stir-fried foods(12) 360 13.2+13.6 160 11.9£10.0 200  14.2+158 NS
Fried foods(5) 240 39.4+17.6 110 42.7+184 130  36.6%16.4 ok
Pan-fried foods(3) 90 22.5+10.8 50 19.5£11.8 40 26.2+8.3 ok
Roasted foods(8) 180 30.4£19.6 65 33.5£22.6 115 28.6+17.6 NS
Hard-boiled foods(5) 150 29.3+13.8 115 29.4+13.8 35 29.0+14.1 NS
Steamed foods(3) 90 40.5%26.0 65 39.6+25.2 25 43.0+28.3 NS
Seasoned vegetables(25) 660 10.3+12.3 295 5.0+6.7 365  15.0+14.1 otk
Kimchies(4) 810 5.8+6.8 425 7.4+6.9 381 4.0+6.3 ok
Salads(1) 30 2.0+2.5 20 1.3£0.6 10 3.4£3.9 NS
Deserts(6)

Fruits(2) 60 19.4+6.0 20 18.5+5.9 40 19.846.1 NS
Breads and Cookies(1) 30 3.1+1.0 0 - 30 3.1£1.0 -
Beverages(1) 30 14.7+£3.7 25 13.7£2.5 5 19.6+5.0 NS
Dairy products(2) 150 23.6+21.8 25 48.7+3.9 125  186+20.5 otk

1) Number of sample

2) Number of students

3) Mean=S.D.

4) Significant difference between boys and girls by t-test(*p<0.05, **p<0.01, ***p
<0.001)

5) Not significant difference between boys and girls by t-test
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Abstract

Analysis of Sodium and Potassium Content,
Intakes, and Nutrients Consumption in Elementary

and Middle School Food Service in the Jeju Area

So-Hyeon Park

Department of Food Science and Nutrition, Graduate School

Jeju National University, Jeju, Korea

This study chemically analyzed the sodium and potassium content of total
250 dishes on the school food service menus at three elementary schools and
three middle schools in the Jeju area from April to June, 2009. The study
also measured sodium and potassium intakes by examining the individual food
service intakes of 937 fifth graders(boys: 476, girls: 461) and 930 eighth
graders(boys: 450, girls: 480) from those schools and further investigated their

nutrient intakes against their school food service intakes.

In elementary food service, the intake amount and rate of one meal were
378.4g and 76.8%, respectively. The intake amount of sodium and potassium
was 707.8mg and 213.7mg per lunch, respectively. In middle school food
service, the intake amount and rate of one meal were 474.7g and 72.6%,
respectively. The intake amount of sodium and potassium was 964.5mg and

329.5mg per lunch, respectively.
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The intake amounts of noodle and cooked rice with seasoning dishes were
the highest, which means that the sodium intakes were the highest through
noodle and cooked rice with seasoning dishes. In elementary school, the
sodium intake was the highest at 882.6mg through noodle dishes and at
531.6mg through cooked rice with seasoning dishes. In middle school, the
sodium intake was also the highest at 879.6mg through noodle dishes and at
842.6mg through cooked rice with seasoning dishes. The sodium intake
through kimchi was not high at 57.50mg in elementary school and at 63.7mg

in middle school.

The cooking methods of the highest consumption frequency in school food
service for total 28 and 31 days in elementary and middle school, respectively,
were seasoned vegetables and kimchi, which recorded 23 and 28 times in ele
mentary and middle school, respectively. Cooked rice recorded the highest tota
1 intakes(105.2kg and 140.9kg in elementary and middle school, respectively).
Soup was the cooking method of the highest sodium intake(1,797.1g and 1,62

1.4g in elementary and middle school, respectively).

Although sodium intakes in a meal were the highest through noodle and
cooked rice with seasoning dishes, the cooking method of the highest sodium
intakes during the investigation for 28730 days was soup, which contributed
271% and 18.19 to the total sodium intakes in elementary and middle school,
respectively.

Kimchi contributed 6.6% and 55% to the total sodium intakes in elementary
and middle school, respectively. The contribution of kimchi to the total
sodium intakes was rather high because it has a high content of sodium and

high frequency of consumption in spite of its low consumption.

In elementary and middle school food service, protein and sodium were
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overconsumed about 1.5 times higher than the 1/3 Dietary Reference Intakes
for Koreans. On the other hand, the nutrient adequacy ratio of potassium,
calcium, folic acid, dietary fiber, and riboflavin was very low at 0.5, which
raises a need for instructions on the intakes of milk and dairy products and

fruits and vegetables.

In short, stir-fried foods, kimchi, and seasoned vegetables of the highest
sodium content pose the highest risk of sodium overconsumption due to the
high frequency of consumption and accordingly high intakes, which calls for
the development of low sodium recipes to reduce sodium intakes. Low sodium
recipes are also needed for noodle and cooked rice with seasoning dishes,
which have a high sodium content and the highest intakes in spite of low
consumption frequency. The broth dishes including soup, stew, and Tang
make the highest contribution to the total sodium intakes because they have
a high sodium content and the highest frequency of consumption in spite of
low consumption rate and amount, which raises a need for instructions to
lower the salinity of broth including in noodle dishes and consume the solid
ingredients by reducing the broth. It is also required to increase the
potassium and vitamin intakes through fruits and fresh vegetables. It is
critical to consider the intake amount and frequency of sodium as well as its
content in a dish in the sodium reduction project. It is needed to conduct a
quarterly survey on iIntake rates to provide instructions on nutrition

management to prevent an intake shortage of micronutrients.
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