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The supplementary effect of milk in elementeary, middle & high school meal program
Eun-Mi Kim, Mi-Kyoung Jeong, Jae-Won Kim

Korea Food Research Institute, Gyeonggi 463-420, Korea
Food Science, Korea University

Abstract

The nutrient intakes of elementary, middle and high school children whether participate the school milk program or not, were
assessed by estimating meals provided for one month. The schools were selected at random all around the country, and were 52
and 32 schools which were participating and non-participating in the school milk supplying program, respectively. Overall, the
students, were enrolled schools with participating in milk program, intake higher energy, protein (p<0.01), lipid, sugar, Ca
(p<0.001), P (p<0.001), Fe, K, Vit A and cholesterol compared to those of students were enrolled schools of non-participating,
statistical significantly. The calcium intake of students participating in school milk program (PMP) about 1.5 times higher than
those of students in the schools of non-participating milk program (NPMP), especially. The calcium intake of student were 24 ~
28% and 43%~51% of RDA in PNP and NPNP students, respectively. Therefore, the calcium intake quantities of students,
were provided with the school lunch without milk, were low-end limit of RDA. Considering the school lunch with the Korean-
style foods mostly, the milk supplying were solved this problem. Especially, the difference of the nutrients intake which were
followed in the case PMP which will consider an average 15-20% food left, magnification of milk supplying program in schools
may help more growth of children, so the expansion of milk supplying programs in the schools were demanded, urgently.

Key Words : school lunch program, school milk program. nutrient intake, RDA, milk supplying program
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<Table 1> Sampled and classify school groups by participating
of milk program

School Group Paticipation ~ Non-participation —Total

Elementary 15 15
Male 8 8 16

1ddle
Milddle Female 10 7 17
Hich Male 8 12 20
& Female 11 10 21
Total 52 37 89
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<Table 2> The camparison of nutrient intake with participating to
non-participating school milk program in elementary

school meal Mean+SD
Nurient Participation ~ Non-paticipaton  t-value
Energy (kcal) 8544 + 493 7339 + 493 2.510
Vegetable Protein(mg) 158 + 1.3 158 + 13 0.163
Animal Protein(mg) 242 + 24 178 + 24 2.722%
Vegetable lipid(g) 95 + 09 95 + 09 0.473
Animal Lipid(g) 162 + 14 98 + 14 3658
Sugar(g) 1176 + 73 1082 + 73 1576
Dieary Fiber(g) 101 £ 09 101 £ 09 -0.069
Vegetable Ca(img) 1515 + 175 1515 £ 175 -0.107
Animal Ca(mg) 2589 + 170 476 + 70 8012
P(mg) 6252 + 424 4462 + 424 4.193
Vegetable Fe(mg) 48 £ 05 48 £ 05 -0.092
Animal Fe(img) 19 £ 03 1.7 £ 03 1.221%
K(g) 1578.7 +£1089 12825 =+ 109  11.929***
Zn(mg) 48 + 04 40 + 04 -715510%*
Vitamin A(R.E.) 4529 +120.8 3969 +120.8 4.760%*
Vitamin B1(mg) 056+ 0.1 047 £ 01 1505
Vitamin B2(mg) 077+ 0.1 046 £ 01 2346
Niacin(mg) 82 £ 08 80 £ 08 0223
Vitamin C(mg) 553 £ 79 533 £ 79 -0.098
Cholesterol 1696 + 177 1459 + 177 1493

* p<0.05, ** p<0.01, ** p<0.001



©

(4~

3k
o] 81.9%, 70.5%

Fa(1~33hd, 7~941) 573mg, 1l

S

]
, 10~12A4]) 563.9mg2.

&

sA=

9]

3. A=

=
K

5%

H

al

SPSS 10.02AZ21

L=

.

e A

ﬂmo
e
e
<z
N

jas|

=y

ko] Apole 71 HA

puzel

A

=

o]
e

i
o

45

ol

KeX
=

[, Tukey test= Ab

test, AT (ANOVA)

™
o
ol
=o
ol
=
s
ol
03
)

)

< 85.5%¢%1

=0

A

ol
)
™I
ol

o] A

ol

e

7K
~O

27} 7

CRAR R

==
=

N
?_

—_—

[m]

=)
eyl

111.

ol o
=

gq

30.0%= e 24

N 5%

o|J
ok

sl
8o

15 A

[eX e}

of M7k ek

fUS

H

8|

&

o), AAAoR 243

7o o] u}

Z]
=

259

o

ol Al

ol

Tor

=

(Yim 2002).
(13~1941)

#epe] 7

(2002)0] ZA}

=

Aboll A 7]
Yim &

L

o

EAME I o

o

=0

;Oﬁ

Njo

+17.0mg, AA 410.4mg(

A 199. 1mg(

Ho

O O O
o] 8o

—
o

o+ 427 Tmg (B

2]

Ry~
[¢}

(p<0.001),
215

2
=

0] 34.9%)%

[e]

XOLEk

1

279.10mg(H

(p<0.01), 524 A
15~20%2] %
kel Aol

2]
=

Protein
Ca
Fe

5078

n

100.0
Participation —#—Non-participation

Vit.B2
Vit.A

meal participated or non-participated school milk

program.

Vit.B1

<Figure 1> The different of nutrient content in elementary school

g
=0
3

ol

=0

ol

=

APATH A S f-agodite] uf



506 BEIEEEXLBEEE Vol.22, No.4(2007)

<Table 3> The camparison of nutrient intake with participating to
non-participating school milk program in male middle
school

<Table 4> The camparison of nutrient intake with participating to
non-participating school milk program in female
middle school

Mean £SD Mean 5D
Nurient Participation ~ Non-participation  t-value Nurient Participation Non-participation t-value
Energy (kcal) 917 +£419 8528 £ 923 1811 Energy (kcal) 8882 + 746 783.6% 689 2.933**
Vegetable Protein(mg) 157 + 09 177 £ 1.1 -3.391* Vegetable Protein(mg) 153 + 19 162+ 13 -1.141
Animal Protein(mg) 273 + 27 222 + 38 3121 Animal Protein(mg) 259 + 28 199+ 28 4407
Vegetable lipid(g) 99 + 13 119 + 20 -2.352¢ Vegetable lipid(g) 100 £ 15 108+ 14 -1.208
Animal Lipid(g) 184 + 17 127 + 24 5394 Animal Lipid(g) 169 £ 19 119+ 16 5821
Sugar(g) 1235 £ 55 1185 + 99  1.260 Sugar(g) 1208 £ 104 1152+ 104 2.253
Dieary Fiber(g) 102 + 1.0 115 £ 08 -2978* Dieary Fiber(g) 96 + 12 107+ 1.3 -1.070
Vegetable Ca(mg) 147.7 +£129 1749 + 7.7  -5.123"* Vegetable Ca(mg) 1425 + 213 1609+ 15.6 -1.948
Animal Ca(mg) 283.0 +£288 1042 + 343 11.291™ Animal Ca(mg) 279.1 £ 415 758+ 19.6 11.981%*
P(mg) 6544 +£473 5442 + 545  4.340 P(mg) 0349 + 598 507.9+ 63.2 5.152%
Vegetable Fe(mg) 45 + 04 53 + 04  -3.629* Vegetable Fe(mg) 45 £ 06 48+ 05 -1.055
Animal Fe(mg) 22 £ 02 21 + 04 0946 Animal Fe(mg) 21 £ 03 21+ 04 -0.340
K(g) 16252 £90.4  1526.1 +£100.5 2.073 K(g) 1597.6 £155.0 1407.4%233.9 2.849*
Zn(mg) 51 + 04 50 £ 09 0.285 Zn(mg) 51 £ 09 45+ 06 1.951
Vitamin AR.E.) 504.4 +£68.9 4984 + 429 0.210 Vitamin ARE.) 5267 + 59.7 517.0%125.7 0.755
Vitamin B1(mg) 0.60+ 0.1 070+ 01 -1.793 Vitamin B1(mg) 058+ 0.1 0.6+ 0.1 -0.505
Vitamin B2(mg) 0.73+ 0.2 060+ 01 -1.528 Vitamin B2(mg) 075+ 0.1 05+ 0.1 4.043*
Niacin(mg) 89 + 11 92 £ 07 -0.780 Niacin(mg) 85 + 1.0 83+ 12 0.230
Vitamin C(mng) 480 + 0.8 587 £ 86 2746 Vitamin C(ing) 509 + 128 569+ 164  -0.508
Cholesterol 1975 £209 1778 £ 439 1.148 Cholesterol 1903 + 342 1805+ 223 1.193

* p<0.05, ** p<0.01, ** p<0.001

kcal
Vit C Protein
Vit B2 Q Ca
Vit B1 P
Vit A Fe
Zn K
Participation (8 school) —s— Non-participation (8 school)

<Figure 2> The different of nutrient content in male middle
school meal participated or non-participated school
milk program.
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<Figure 3> The different of nutrient content in female middle
school meal participated or non-participated school
milk program.



A& 94.3mg(11.2%), AEol4E 90.7mg(10.6%),
A= 154, 6mg(AAEO] 18.2%)S Ao Ao
Uhebdth ghAlel A il Here] 7 ehd Ae Fut
5o 9T 8K oot 2R 992 4o

7] wfZolch, dehA el g Akl wls ofsh
A3l S5 BA Leh(p<0.05) of3k
R=3

K3
™
h
4
=
(e} =
o] oJoyphelz wg Wag Ao vebyrt

e Y 30 o

2O
kl
ol
oZ

H
=3
ol N lo b oot
2
St
ot
)
=
o Ol
o do
)
10_1:
E

o 1o ol
5 o
1o

N 1= o
off
o
>

o2 o
o
N
=
=
<t
i
i)

H(Table

o
El
> ot R

o > Fo

SR

X
o

=
i)

N
f

o

ox

uy

d

oft o

o h

oo Mo

N
— 2 o2
~ O
>
J
o
o 0%
Mo g
ox &
offl
o it
i~
— FD'
s

>
)

(2O mX o (=

o)
o ;
g
iy M
o o
-0,

(s
i

Z > Ao
oft M o~
olrt
10

1> ok 1x of f&
b

i

=
[Ul“il ox

=

rg oX

o J
o
!

it
i

mx AT
i

|

o

o

_rﬁ

=

il
X
e
NET
iy 2
—~ ol
T o
A2
— Hr
o 32
= lo
g
oft *
o
ox o
N

off
il
S~

r_&o_u,
S

(p<0.001), Z&(p<0.001), o} <
A(p<0.001), HIEFT By(p<0.001), =28 =(p<0.01)

SO SRR AWILI $5FA AL G HF
ol FYHOR £O AWE Hoth 55 24 ShF
A AWIA B 442 Img(AAF] 55.3%)F 45

<Table 5> The camparison of nutrient intake with participating to
non-participating school milk program in male high

school Mean=+SD
Nurient Participation Non-participation — t-value
Energy (kcal) 953.3 +46.6 820.8+ 61.4 5.111%
Vegetable Protein(mg) 172 + 11 163+ 1.6 1.446
Animal Protein(mg) 281 + 3.0 207+ 23 6.089**
Vegetable lipid(g) 107 £ 1.6 115+ 22 0872
Animal Lipid(g) 190 + 23 123+ 17 7.446™
Sugar(g) 1275 + 72 1148+ 98 2933
Dieary Fiber(g) 102 + 0.7 99+ 13 0.722
Vegetable Ca(mg) 160.1 £168  151.7+ 245 0.827
Animal Ca(mg) 2820 +18.8 839+ 29.0  16.854™
P(mg) 6835 £264 4956+ 478 9.917%*
Vegetable Fe(mg) 487+ 03 47+ 05 0.715
Animal Fe(mg) 21 £ 03 19+ 03 1.261
K(g) 1679.1 £92.2  1330.5+156.9 5.780%
Zn(mg) 54 + 05 44+ 03 6.098**
Vitamin AR.E.) 548.8 +65.9 440.6+ 63.7 3.780%**
Vitamin B1(mg) 06 + 0.1 0.6+ 0.1 0.105
Vitamin B2(mmg) 0.80+ 0.1 05+ 0.1  14.806**
Niacin(mg) 95 + 08 9.0+ 1.0 0.991
Vitamin C(mg) 498 £ 83 479+ 96 0493
Cholesterol 197.3 +249 166.7+ 24.4 3,288

* p<0.05, ** p<0.01, ** p<0.001

Vit C Protein

Vit B2 40 Ca
Vit B1 Protein

Vit A Fe
Zn K

Participation (8 school) —m— Non-participation (12 school)

<Figure 4> The different of nutrient content in male high school
meal participated or non-participated school milk
program.
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meal participated or non-participated school milk
program.



508 BEIEESEX(LBEEE  Vol.22, No.4(2007)

<Table 6> The camparison of nutrient intake between participating
and non-participating school milk program in female
high school

Mean £SD
Nurient Participation Non-participation t-value
Energy (kcal) 931.7+ 66.6 8328+ 93.6  2.812*

Vegetable Protein(mg) 164+ 1.3 169+ 23 -0.615
Animal Protein(ing) 254+ 27 219+ 41 2361*

Vegetable lipid(g) 116+ 22 121+ 16 -0.623
Animal Lipid(g) 171+ 19 131+ 24 4.299%+*
Sugar(g) 1286+ 105 1148+ 115  2.872%
Dieary Fiber(g) 100+ 1.3 107+ 1.2 -1.179

Vegetable Ca(mg) 1474+ 215 1639+ 226 -1.709

Animal Ca(mg) 2007+ 24.7 814+ 222 17.993*
P(mg) 6383+ 357 5143+ 81.1 4,615
Vegetable Fe(mg) 49+ 1.2 5.0+ 0.6 -0.060
Animal Fe(mg) 23+ 03 21+ 04 1280
K(g) 1582.9+184.3 1423.0+193.3 1.928
Zn(mg) 51+ 03 48+ 08 1351

Vitamin A(R.E.) 523.7+1293 5009+ 86.5 0.361
Vitamin B1(mg) 06+ 0.1 06+ 02 -0.644
Vitamin B2(mg) 07 0.1 05+ 0.1 3.366**
Niacin(mg) 88+ 09 92+ 14 -0.771
Vitamin C(mg) 49.0+ 10.6 542+ 135 -1.031
Cholesterol 197.8+ 31.6 171.8+ 30.6 1.909

* p<005’ ok p<001, sk p<0001

Yim(2000) 52
Zr4 A Z O 415, 6mg°i ?ﬂﬂdu 48, 9%
FFTE 7L e AT AoR ZAEGI T %i*o
458.4mg)o] o184 (375.6mg)ll Bl G2JstA wWol 4

—
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.

Energy(kcal)
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200
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* *xk
953
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<Figure 6> Comprison of energy intake by KDRI between
participating & non-participating school milk program.
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<Table 7> The ratio of carbohydrate, lipid, protein and energy(%)
Participation Non-patticipation
Elementary Male middle Female middle Male high Female high Elementary Male middle Female middle Male high Female high
school school school school school school school school school
Protein 18.7 18.8 186 19.0 183 18.7 185 18.1 186
Lipid 27.1 279 27.3 28.0 241 26.1 26.2 26.1 27.2
Carbohydrate 55.1 53.9 54.4 53.5 59.2 556 58.8 56.5 57.8




o) 35~50% 9% FEES & & AN Bt oY
A Azl vis) HuFA] SR oUAE AT 2
Ao}, 20051 =FRIAT - G

ZAHMinistry of Health
and Welfare. 2005)°] W=% 13~194] ofe}yE52] of3
ALlgol 22.8%% AUAE A7t wi§- FEsto] ou ]
dagro] W Fadr) o] AR olv A g3 F5o
A OE o et A4 G4 Qe ek g2 o e
+9] H3ol dagt Aor Y7iEm Hado| gl oy
Z] S AWETE Sepdsolu thil AR QI A5k

o] wighA] s,
] AR A Al aE 4] BlAlE
X 102 =t o (Figure 7), 9
Ao A AA B = T A 3R] ghgle) J A
7120 A AAle= KDRI d84d & vlasto] 67~
114%= AlF=al ool Fadso] whid uhe) Hd3 e
o] FEYAU a0l Ao EL} T =20 W)
A Aae] et & s, neaERl At
> x

A7

|
% &

NN
EZ:

.

%
a0
_ID:
N
i)
o
ot
o
ojN -
N
o
=
- A
=

Ho

)

o
52 12 rE
o >

[*]

ONH‘U
L o
o
Eil
Jl

inizy
fo
ol ;

o
535 Jadr| e 49 %%.ﬂ 9|5
Oé%kiow} gy et F - s ES
FFAE RAN A ZrgpeFol 7H%
g A& EHAHYoo 2002).
(Figure &l AR Ay} o] £ A A7} £

o
o
H o

- & Ho
IN o

|o
fw
o A
HO N
of 1o

H

rln =

Protein(g)
W Participation Non-participation
*hx
50 Z; P 45 *
40 0 41 2

40 36 37
o 33

30

20

Elementary Male middle Female middle Male high Female high

school school school school school

Percentage of KDRI
a

114 M Participation " Non-participation

100 % 86 g LU g %8 g7
80 67
R 60
40
20
0
Elementary Male middle ~ Fermale middle Male high Female high
school school school school school
* p<0.05, *+ p<0.01, ==+ p<0.001, a : Percentage of KDRI(Male elementary student)

<Figure 7> Comprison of protein intake by KDRI between
participating & non-participating school milk program.
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<Figure 8> Comprison of Ca intake by KDRI between
participating & non-participating school milk program.
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<Figure 9> Comprison of P intake by KDRI between participating
& non-participating school milk program.

V. 2 o

b
£

19 fu oly
>,
>

of ‘H‘l
N
N
o

B~
2
=
B
ol

ofl 4o . o
Jo
¥
tad
il
ol
El
N
L
w ol

-3
ol

=

12 Jo

1E Ty

\)

2ok
=1
£

el
%
ol Rl g
o i
o AN Ho
b g
£
t g% o

1> ok
i

ol
—
a2

oZ
o,
X
R

o
X

w o B
=
N
offt
il
o,
e}

oX, Fﬁ?ﬂ
>

IS=
o

om0z KU oor e

=2
2>

=)
AN
(@]
=
ofr
il
oX
i)
=)
o)
g o
(@)
(@)
O
=
o
S
A
(@)
(@)
(@]

v
=

o 10 rlo

)

o | ;llg #JN

o Mgy =

J4o |t

do Mo »
N o2

(@
=
N
o ot
i
%2
lo
= &
s}
o
ot
2
=
ot
o)
oy
it
Ay
ot
1o
I oL
EN

ST
1o
o,
o
IS
w
0
x
@
i
Y
oK
QL
H
x0

r 9

O

o T
] K 1=

> do
o o |
>

o o fr = o do o ox & ot fr |o kI
52

o Tyt o
ol 1
o

R

tjo
o,
Ho
o
jukad
ual
it
|o
U
:>i‘

f
i

v
flo
=
o
f
N
>
i)
X2
S
)
Ky
o
fu e
o
o

o
>
N
rir
paty
|o
U
N
>
i
22 of -
i)
Jjm
ol
ot
Hd
=
(@x

14
[\
=
NS

=)

=2
b > Ho

2o}
(-'E
& ot ofn 2

Ho 1fo

o o= Jx Jo

N
s
Lo
El
LA

>

>
e}
1o

. 1o oft fu
ot

>

s

fr

m
B
s
o,
o
o
Zo
lles
o
2
=

>
zj
ol
fo
-
jukut}
tlo
J 0
o
ot
A
30,
32
o

|
i
H
D
ral

Cho HS, Kim YO. 1999. The study on Korean youth’s status of

beverage consumption and preference of beverage in

Chunnam area, Korean J. Food & Nutr, 12(5): 536-542

FAO, Apr. 2005. Overview of worldwide school milk programmes.

FAOQ, Sept. 2005. 6th world school milk day

Jung IK, Kwon SO. 2003. A study on the school milk program
among elementary, middle and high school students in
Korea, The Korean Journal of Community Living Science
14(2): 71-81

Johnston CC Jr, Miller JZ, Slemenda CW, et al. 1992. Calcium
supplementation and increase in bone mineral density in
children. N Eng J Med 327: 82-87

Ken Ichi Unno. 2002. Encouraging milk consumption Japan,
Dairy industry and technology, 2: 95-100

Kim EK, Kim EM. 1997. The assessment of children’s satisfaction
with foodservice elementary school loacted in Seoul and
Kangnung, Korean J. Dietary Culture., 12(4): 411-417

Kim EM, Cho WJ, Oh SY, Jang JK, Jeong MK, A Study on the
Promotion of the School Milk Program for Middle and
High School, KFRI Report, 2000.

Kim HS, Kim YN, Sin MS, Lee KA, Baik SJ, Jo SJ. 1998. The
beverage consumption patterns among elementary -
middle - high school students and teachers. Korean living
science association 7(1), 235-245

Kim June, Ko SH, Kim JY, Kim HY. 2000. A study on plate waste
and nutrient school lunches in elementary school, Korean
J. Dietary Culture., 15(1): 29-40

Korea Dairl & Beef Farmers Association. 2001. 12. Survey on the
school milk program in Korea.

Ministry of Health and Welfare, 2005. The Third Korea National
Health & Nutrition Examination Survey, - Nutrition Survey -

Ransome K, Rusk U, Yurkiw MA, Field CJ 1998. A School milk
promotion program increase milk consumption and
improve the calcium and vitamin D intakes of elementary
school students. Can J. Diet Res 59(4) 70-75.

Yim GS. 2002. Development of nutrition management model in
school food service. Ministry of Education & Human
Resources Development.

Yoo CH. 2002. The effects of milk consumption for preventing
osteoporosis is Korean. J. Korean Dairy Technol. sci.
20(2): 145-155.

Yoon YC. 2000. The school milk program in korea. Korea dairy

industries association.

(20074 32 28 F<4+, 20074 82 7 *HEY)



