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Abstract

This study examined the effects of calcium intake on body weight and body fat in female college students. Surveys were
conducted using a 3 day dietary record of 248 female university students in Korea. The subjects were divided into three groups
by percent body fat. There was no significant difference in energy intake among the three groups. The intake of calcium the
obese group was lower than that of other groups but it was not significantly lower. There was a negative correlation between
yogurt intake and body fat in the normal group. The study did not discover a correlation between calcium intake and body
fat. However, our results might encourage further research in finding a possible role of dietary calcium in the prevention of

obesity.

Key words : Dietary calcium intake, obesity, female college students.

M OB

AAge] Astr Qe JUF Etd el AstE A v
g Rg A Y] § A= mobAl AL Sl Hlwke] Q]

A 89l o]l A HH B 4H| &

A G5 e, T2E A} o), FAHG

$HA aclo] Ejdor A= AR

THMinistry of Health & Welfare 2006). H] k2]

FoA 24 7hee a9le e ddA 9 A

1Y AAatolH, #FHE Hrbs Gl A
!

o] glaL A v

XLFIJEL
W e
ofk

o Rl o

o oy

oo o £ 3o omy

N
[¢}
il

-

it
off My M plo

g O o

TH(Yeon & Bae 2010).

g A W F71E T 7P gel SAlsiH, 49l
T 1.5~2%2] A= Bk AW 2EE 99% °1 %
ofel wiell o AaL, A7} d, Al Eeldl, F55 W%
gk el Aol EAstH, AlAe] Ae]7]sE A K The
Korea Nutrition Society 2010). B3t Z A3 <} v|wto] &
o] e Ao ® Buy 1 gl om(Zemel MB 2004), Z5°]
T Aabe AR A E, AF B AR el ddol

A
A

KN
.
o
.

' Corresponding author : Eun-Young Kim, Tel : +82-2-710-
9465, E-mail : paperkeyll@daum.net

)
o
B
Jo
)
l
S

vk 199t (Lee et al 2009).
Az W Z2g s=rt &
7hstar Qledl A gl

2 o
R
)

ar s

)

N

2
i
o, J
S

Iy

ol
o
ro, M
o oy
Nomx
ﬂ.{
AN
N
( _{E
i
ol
ue

N
=~

ol
ok

N oo B 1z %2
o

puY
lo
[
i
o,
2
X0,
v
'z
o
o
U e
oy
° o
X
o A
rr
)

ox 19
off
H1
il
Ny o

oN

29 Zg Y-S dAlsta,
et al 2009). T3 L4 AT
calcium-soapE &/gste] AW &
tHDavies et al 2000).

g Aol oS e R 3 Ao e ZhY FL
9 2 7 2 FAEES 2ol A3k ol T4
W FFe] fodoR gtte A7 A3t BuEdo
(Lee & Kim 2000). Lee er al(2005)S #H7 & oAdo] zt
A o et @3 AQAFFS vws)] 2w 554 2
F AFEo] w2 oA F 2y =8| S LDL | ~HE
+& 2lol7} gl ey, HDL 2281 E 58 9% o
E=dtha SFATE Lee er al(2009)E 404] o4+ Al Hd
oz Aolg Bgt gl 4 vt A FEF] g
<
3

oL
o
ot
tlo
9,
2
e
PO
=
o
o

4= XN
TN
2L oL o
Lo
o
il
SRy
T o
R
i,
32

)
\
o

23, 50t el ARt Blwkre] g A3 ol
B folsAl Ao, e A3 gl 42 7
S 2538 A sk 2ol vl v)g 513 So| 4.821)

Ho ol ox wn ke o
o
Mo



10 A9

[e]
<
g3 HDL S| 2HES 7H4A17]1, LDL S 2EHE2 5

ols} ol W sk Hlwk kel BAA T AL
e 4T AnEe] Has 3 Qe 7hed SetetlA

ol ol7l 24 M s BAY 2ARE UhRE ZUwse B
A4S BE AT Bok(Choi ef al 2000, 2006, Jeong et

al 2010), B12k2ke] FEAS AR AT nju] gk Aot}
oo E AT dF AHAS IO HRhEe} 2 o]
o Zg AP AuAe ARzt 39

il
ol

AT o

o

1. A7 CHat 2 A7

E AP = SEAJAE, 5 270 distw, Y A
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3. SAHEA
ZAFE B3l dojx B ZAF= SAS Program(ver. 9.1)2
o] g3ty HoT FFTHAE Altslach A3w, AT,
H|vHre] Hx] HlwE ANOVA testE Eako] A4tk
1

I T8 ST ARG FAAA EA-2 Spear-
man correlation = FA 3} o™, Zhg A H Trell W A|A|
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26.9 kg/m’, 38.3%°] A THp<0.001).

QI FFH S = Table 29F o] F 7 A B4
AT 1,645.1 keal, ST 1,652.1 keal, B]¥HE 1
keal2 Fo]AQl Abol7} Alan, =A% F2AH2010)9]
19~294] o33 9] o= FH T 1,668.0 kealZ} FAF
ol o} viRkTre] A EFo] W s Bt ©5sha,
child 2 A 47 AT 2309 g 623 g
52.1 g, FA|FT 2268 g, 62.7 g, 54.1 g, H]WHE 2057 g,
60.1 g, 50.6 go. 2 Al 77t o] A}l zfolE YERNA] 28k
o} AT F2AH2010)2] 19~29A4] oA 2] o ekA AF
HESHE 253.7 g, D 60.8 g, AW 422 g)3} H] WA
2 oA B e A S fARE FEeldend, B

38 HATE Yu A HATFe 2 FFE vk 2
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=

m,
T 427.0 mg O = H|RkTe] g HF S o] W AP B
Aot FoAQl Aol ISl Kim er al(2007)2 A &2}
H|YE g o] 2 5Ae A Ay, A AT AT
518. 3 mg, MW 495.5 mgO & EAIA folAe glon
HIWHE7} S7Fa5 g A3 7ol 2HAsiitial st
50t AL ez 3 Lee at al(2009)9] AT 2
A FE BT 672 mgl & A TT 776 mgRtt F-2]
Aoz yvgkn wvtele] AAME J9o HJAAAS
H sty 3 FRH 7k 2AH2010) 19~294] <41 <]
g AF TR0 447.1 mg¥} Blwste] & uf 2 A gk
Hvt 2y AF S 22 A3s Btk B3 s
Ao & AE Choi er al(2006)2] ATl A g AFH wke
416 mgHETH= o), i A9 AAE ez ¢
Kim et al(2005)°] B33} 546 mg¥} HlwA] A & 25 2e
Frol At wEbA] B A At g, Ao g Ay
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Table 1. Anthropometric measurements of the subjects

11

Normal (n=139) Overweight (n=160) Obesity (n=32) p-value
Age (years) 19.96+1.74? 19.61+1.59 19.91+1.51 0.1588%
Height (cm) 162.21£4.79 161.97+5.00 161.92+5.58 0.9052
Weight (kg) 49.66+5.12° 56.23+6.04° 71.61£12.22° 0.0001™"
BMI" (kg/m?) 18.85+1.42° 21.40+1.61° 26.86+3.55° 0.0001™"
Body fat (%) 21.14+2.33° 27.43+2.41° 38.30+5.45° 0.0001"

Y Body Mass Index.
2 Mean=S.D.

3 Means with superscripts (a>b) within a row are significantly different from each at @=0.05 by Duncan's multiple range test.

™ p<0.001.

Table 2. Daily energy and mean daily nutrient intake of the subjects

Normal (n=139) Overweight (n=160) Obesity (n=32) p-value
Energy(kcal) 1,645.11+477.91" 1,652.09+443.52 1,539.26+509.04 0.4448%
Carbohydrate(g) 230.89+68.96 226.79+58.57 205.71+71.73 0.1384
Protein(g) 62.334+25.37 62.73+20.50 60.08+19.41 0.8316
Animal protein 32.57+14.05 33.54+12.44 31.71+11.88 0.6945
Plant protein 29.77+19.05 29.19+13.75 28.37+12.98 0.8935
Fat(g) 52.61+19.41 54.14+19.14 50.56+19.54 0.5763
Animal fat 25.51£12.57 28.41+13.33 24.38+11.67 0.0824
Plant fat 27.10+12.23 25.73+10.31 26.18+14.70 0.5936
Calcium(mg) 457.61+205.39 464.10+181.27 427.70+176.06 0.6174
Animal calcium 244.11+150.30 247.64+144.05 198.92+122.57 0.2141
Plant calcium 213.51+102.15 216.46+80.91 228.77+106.23 0.7041
(/1,000 kcal)
Carbohydrate(g) 141.16+18.34 138.21+16.93 134.49+16.83 0.1052
Protein(g) 38.12+12.13 38.20+8.56 39.60+6.89 0.7453
Animal protein 19.91+£6.36 20.41+6.18 21.31+7.31 0.5026
Plant protein 18.21£11.25 17.79£7.19 18.29+4.15 0.9061
Fat(g) 31.72+5.96 32.56+6.42 32.42+5.44 0.4874
Animal fat 15.46+6.28 17.07+6.33 15.9445.48 0.0822
Plant fat 16.25+4.56 15.49+4.27 16.48+5.57 0.2615
Calcium(mg) 277.09+88.15 282.46+89.60 274.17+76.68 0.8176
Animal calcium 147.64+81.05 149.65+80.37 127.22475.20 0.3469
Plant calcium 129.454+44.50 132.81+£39.77 146.95+38.69 0.1032

D Mean+S.D.

? Means with superscripts (a>b) within a row are significantly different from each at @=0.05 by Duncan's multiple range test.
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ZAK2010)9] $F-7(107.1 mg), AAF(133.5 mg), o9F
(80.1 mg), F(39.8 mg), 2r7(32.4 mg), 7| ZF(21.3 mg),
S ZF(18.5 mg), A F(11.6 mg), =5 - FF(11.1 mg), &
F(11.3 mg), EXF9.2 mg), $F7.3 mg), FA7(1.7 mg),
FH(1.0 mg)et ¥wA] ¥ gzl FRE T AE HF
o] =o FHolglth

ZAF UlZdAke] 2 39 2l Ui 24 A= Table
49} 2t} AAAFTLS FH22.0%), BR(5.9%), LTEE
(4.4%), FH-4.1%)2] THZ ZF F94F] Yewct
A ST 9-{22.7%), BR(5.6%), FH4.5%), AX(3.9%) 5
o] g FLAFo|UT) HITHEE (17.7%), ¥ ZH8.0%),
HX[(7.0%), T5(6.2%)7F g F594EA Ao =2 YEpyT

o] fFejHom e Zloa Yehgon, tE AES B3 IFUAAGSRAN2010)] B 14 o) ] A A
ZaaF TS AR Aol & HolA] eksheh. AFwd 24 o T8 FUAFLRE $H(18.9%), HA(6.8%), HEX](6.3%),
T AHAFE Al T BT 57 S5 AR o9lFE TR FH6S5%) o Blud o Al & BF R0 2 594

Table 3. Calcium intake of food consumed by the subjects from each food group

Normal (n=139) Overweight (n=160) Obesity (n=32) p-value

Cereals 65.37+45.98" 68.26+51.95 76.23+81.57 0.5761”
Potato and starches 7.62+18.33 4.58+5.96 3.93+8.38 0.1127
Sugars and sweetners 7.32+16.30° 3.53+6.48% 3.14+6.25° 0.0138
Pulses 32.89+31.97 33.08+31.50 36.31+45.44 0.8788
Nuts and seeds 5.9247.47 5.69+8.06 4.05+3.73 0.5952
Vegetables 60.76+34.23 68.26+29.14 65.65+32.62 0.1267
Fungi and mushrooms 0.33+0.37 0.30+0.31 0.21+0.19 0.4575
Fruits 15.49+20.13 12.80+18.51 13.60+16.32 0.5449
Meats 12.52+16.73 14.33+£18.13 12.73+16.59 0.6565
Eggs 16.5449.96 18.28+15.60 17.88+13.20 0.5343
Fish and shellfishes 56.03+68.74 51.66+54.05 48.47+38.09 0.7373
Seaweeds 10.174+26.16 10.50+13.62 16.28+20.53 0.3902
Milks 173.82+120.84 188.66+114.94 161.13+100.50 0.4142
Oils and fat 0.05+0.23 0.07+0.22 0.06+0.22 0.5853
Beverages 7.99+13.05 7.55+11.81 7.78+19.66 0.9650
Seasoning 13.0949.74 14.54+10.50 12.73+£7.87 0.3818
Others 1.84+1.48 4.10+£3.59 11.00+0.00 0.0684
Total 457.61+£205.39 464.10+181.27 427.70+176.06 0.6174

D Mean+S.D.

? Means with superscripts (a>b) within a row are significantly different from each at @=0.05 by Duncan's multiple range test.
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Table 4. Major food sources of calcium calculated from three-days food records of the subjects
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Normal (n=139) Overweight (n=160) Obesity (n=32)
Rank Food Ca intake % of total Food Ca intake % of total Food Ca intake % of total

source (mg/day) intake source (mg/day) intake source (mg/day) intake

1 Milk 99.77 éi g; Milk 104.92 é;;i) Milk 75.53 (i’;gg)
2 Anchovy 26.92 ( 257..9828) Anchovy 26.00 ( 25;33 4) Pizza 34.11 (275"9684)
3 Yogurt 20.14 ( 3‘;231) Bean curd 20.79 (342..58(11) Anchovy 29.94 (372'?6%
4 Bean curd 18.41 ( 32%56) Kimchi 17.89 ( 336'?771) Bean curd 26.64 (36é.2836)
5  Rice 15.26 (339'.3762) Ice cream 17.86 ( 56.8567) Egg 17.88 (443'.1084)
6  Egg 15.02 ( 433'.3002) Pizza 17.45 (54.7385) Kimchi 16.58 ( 436'?982)
7 Kimchi 14.85 ( 436.2279) Rice 16.58 (37':5994) Cheese 16.42 ( 536§746)
8§  Piza 17 439'_1421) Egg 16.30 (531' ,5437) Rice 13.44 (533.1940)
9  Cheese 12.64 ( 522'.7189) Cheese 14.52 ( 534.164 1 Ice cream 10.07 ( 526'?256)
10 Ice cream 236 524.7921) Yogurt 1402 537'?63 " B rngee 4 9094 525528)
Other 204.92 (133(1) 0) Other 195.69 ( 14026.3060) Other 177.15 (14 01(;‘020)

Total 454.46 100.00 Total 462.02 100.00 Total 427.70 100.00
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Holz] kst
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r %ﬂ
2
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trophic & 22| Z}-g-0] oA =
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3, A AR A Y
ZAaE K Lee et al 2009). ©]

23t ZARE Zemel et al(2000)E 6737 1AW, nEkEIE
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Shi et al(2002)= 1,25(0H),D7} AHFA 2] uncou-

3 F o4& 1,25(0H),D F%7
o] Wrgo] Frlsle] AE AYo] S7FH7] wjel

Z7kstaL AW
(2003)= 4+

vk 51«73118 A

dgat:) =l
AF7F B8 739 1,25(0H),D7F A4 A 3E2)

1ZE HolE
Z¥ast3m, 22 Q18] UCP2

A ks

33k 3 Sun & Zemel

apoptosis®] ASA=A Z-galet, FAdlA ndg 2ol
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Table 5. Correlation coefficients between calcium intakes
and body fat

Total Normal  Overweight  Obesity
Milk -0.0227 -0.0648 0.0148 0.2141
Anchovy 0.0144 -0.0562 0.0745 -0.0497
Yogurt -0.1322 -0.2013" 0.0695 0.0856
Bean curd 0.0384 -0.0339 —0.0633 -0.2433
Rice -0.0020 -0.0532 —0.0521 -0.0492
Egg 0.0305 -0.0089 0.0059 -0.1782
Kimchi 0.0778 0.0214 -0.0633 0.0439
Ice cream 0.0732 0.0723 0.1098 0.0132
Pizza -0.0117 -0.1839 —0.0735 0.2800
" p<0.05, P value calculated from Spearman.

T 745 Agae] I35 1,25(0H),De] F37F AskE| L, A
y apoptosis®= 7}tk sttt gk 2 9
A Ak 9 253 A3sle] calcium-soaps &
F Fro A4 9 g S At wid 23
Ao 2 H1E 3 tHDavies et al 2000).
FolA Zg Fael A ASE FAeta, AW
St Husd 2 QIhe tide s gt A+
24ate AylEo] Slth(Bortolotti et al 2008). McCa-
rron DA(1983)< ©]= NHANES I(National Health and Nu-
trition Examination Survey)®] H|o]E] & £43t A3}, o] Z
F AFAF] Al ed AT 2o Fd e Uit
AT Lin et al(2000)2 A4 A= oA 548 237t
25 Az “O] Za AdFEel Al 2 AR S 5
BHAAE Evta st olete Ao R 5U
oz o Sm]der et al(2007)2] AToA 2AE B3} 2

X
m
=2 E

il
hid
o
> rr e
5
O

L rJ1

tlo 1o H

=

. o]ogu] - 71eq]

Holrlo} AR ErRt

=4

F AF ) vRtEeks o] gltkal Barsieintk St-onge
et al2009)= -+ AAF T Aol Aol sk A
T 7 A Fe AT FAETE FHEE YA
ko), ded AP e 5o A3
t}. Melanson et al(2005)< H]TEQ1 Al
800 mge HFat oLy, th/date] ofuv=] A e =t
slol] As7t gldtkar eksict o= = ﬂ%*&i 3t Lee
et al2009)%= B|Rk2} A Fot Abolell Z %
o|7} gltkar sttt & AP T A5 %Ber Sk
teete] #HAGL FoHQ AHE YeRA] ZUTh Lee
et al2009)= 9 FY ARS Wdem Ay vRke] o
WS AT E Az, S0t A ENAR D A v
o] £o] FHAE YT, ole A4 H¥E atTs
of tigh o] EolX WA o2 Ko7 Zg FHTS EX
= 7Feidel Ea, o224 e AR EY g &S F
sl g1 4 dAta sHATh 2y B AT gt
© A2 AP B2ZA Zg AFH =] = 747“’*‘*;‘”(2010)
19~294] o34 ZHF A3 3F 3982 mgRth E9ko),
T 721 530 mg, T A F 650 mgol| H] &l A] T—’Z:f?}
Zlo 2 veton, ol Zg AFF vlvteeke] wEA
o] WA UehA] k2 Ao Als ] Eg BT
2 1] Aol A o2 || HlEo] HRkE
B} wBoky vgkE a1 % H]Th|| &3l= Qlglo] 297
o Zof] Bgk EAY 2 Zheg JH 7] AT Bl el FEle
AI7F Jeh A e Zlo] Ald] o2 deth webs 35
AP0 ATE B AAl 2 2 A v A HEO]
AYe #agdd gk A57F 283 Flojzta Az
A, A5 vgel] Uigt AT ollA A dEREUE fA
o B 2w A3V Y ZRAQl IRk 89E A doka
E1A= i) 9\}1“4-(Buchowski et al 2002). SAF AAF7) ¥t
A Hol= AL §A4|ZJ aHe3H 7 ol

=

Table 6. Body fat according to quartile of calcium intakes of subjects

Q1 Q2 Q3 Q4

(<327.83) (327.83< and <42626)  (426.26< and <551.07) (551.07<) p-value
Normal 21.46£2.25Y 21.13£2.02 21214218 20.86+2.77 0.7509”
Overweight 27.56+2.62 27.24+2.35 27.80+2.44 26.99+2.19 0.4056
Obesity 37.88+5.67 37.17+3.59 36.15+2.34 41.98+7.22 0.1425
Normal' 21.15+2.54 21.26+2.25 20.95+1.89 21.31£2.59 0.9245
Overweight' 27.53+2.53 27.48+2.54 27.35+2.38 27.28+2.28 0.9627
Obesity’ 37.40+3.11 38.31+5.24 35.83+2.28 42.05+8.72 0.2209
D MeantS.D., ? P value calculated from GLM.

" Calcium intake distributions adjusted for kilocalories consumed.
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Aol 9] 7)%5S FZEA|717] wj&o|tKPereira et al 2002,
Lee et al 2009). - 2 FAES A A5 2
il HAE Frkeked, %’6‘1 A AEZ ol E FX8tA
Sol|A o] ehild el AF-g-she Z7EA] obr] i iK(Zemel
MB 2003)°] AFH 7} Bobdth -f9 7 ol = wgt
A €4l AR A(ACE) AAIZF dHfrElo] it kAl e
g2l 2] E/do] F71s 735, A Al azol| A Ak 31 o]
Z71sk=d, X QA AR gt e A% ol2fg =
2.9 oAAx|sle] Fgu|W FIE VA= AoZ BuEHT g
(Layman DK 2003). & A-oA= Aol o2 A o] Z
F AR FS AR A, vvre] 2 AR o] e 7

o A1 Al dehd sk aeid 4
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