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Correlation between Nutrient Intakes and Bone Mineral Density
in Carpus of Female University Students
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ABSTRACT

The purpose of this study was to examine the correlation between nutrient intakes and bone mineral density in
female university students. A total 27 female university students were measured the anthropometric characteristics,
dietary intake and the bone mineral density of carpus using DEXA. The average age, height, weight, % body fat,
WHR, and BMI of the subjects were 22.7 years, 161.5 cm, 57.0 kg, 29.9%, 0.8, 21.8 kg/m2, respectively. Bone
mineral density of ultradis and distal carpus as T-value were -1.5 and -0.4, respectively. The daily energy intake
of the subjects was 1589.0 kcal. And the intakes of energy, calcium, iron, zinc, vitamin B, and folic acid did not
meet the Korean RDAs. The daily total food intake of the subjects was 1011.0 g and food intake from cereals and
vegetables was high. The major food groups of mineral intake were vegetables/cereals/milks/fishes for calcium,
cereals/meat/vegetables/fishes for phosphorus, cereals/vegetables/meats for iron, seasonings/vegetables/cereals for
sodium, vegetables/cereals/seasonings for potassium, and cereals/meats for zinc. The body weight and body mass
index were significantly positive correlated to the bone mineral density of average carpus, respectively. The intakes
of animal calcium and vitamin B, were significantly negative correlated to the bone mineral density of average
carpus, respectively. In conclusion, bone mineral density in carpus and nutrient intakes of some female university
students were low. Therefore, health management and the study on relation between bone mineral density in various
site and long-term intakes of nutrients in many subjects are required.
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Table 1. Anthropometric characteristics of the subject (n=27)

Variables Mean + SD" Range
Age (years) 22,7417 21.0~28.0
Height (cm) 161,554 152.0~171.0
Weight (keg) 57.0£10.2 42.2~91.1
Body water (L) 27.4+3.7 21.8~37.8
LBM (ke)” 37.345.0 29.7~51.6
Fat mass (kg) 17.4£5.6 9.8~36.5
% body fat 29.9+4.4 21.1~40.1
WHR” 0.80.1 0.7~1.0
BMI (kg/m})” 21.8+3.4 17.1~33.5

" Meantstandard deviation
? Lean body mass
 Waist/hip ratio

9 Body mass index

® O Ultradis

Distal

Bone mineral density
I
L

Fig. 1. Bone mineral density in right carpus of the subjects.
A is actual value {g/cr?) and B is T—score of BMD,
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Table 2, Daily nutrient intakes of the subjects (n=27)
Variables Mean + SDV Range

Energy (k) 1589.0x450.5 698.2~2594.0
Protein (g) 60.8+20.1 25.5~101.0
Plant protein (g) 31.0£8.9 16.9~45.2
Animal protein (g) 29.7£15.7 4.1~70.3

Fat (g) 43.7£25.0 13.7~126.2
Plant oil (g) 20.7£10.4 6.1~42.7
Animal fat (g) 23.0£22.2 2.6~110.2
Carbohydrate (g) 239.7+69.1 107.3~368.8

Fiber (g) 54223 1.1~9.9

Cholesterol (mg) 238.1£133.7 27.6~4960.8
Ash (g) 16.7£6.0 6.2~29.7
Ca (mg 416.1£167.7 135.4~763.7
Plant Ca (mg) 265.1x107.0 126.5~497.6
Animal Ca (mg) 151.0+110.8 8.9~361.9
P (mg) 803.7+233.6 414.7~1243.0
Fe (mg) 12.0+4.9 6.0~28.9
Plant Fe (mng) 9.5:4.7 4.8~275
Animal Fe (mg) 2.5¢1.2 0.5~4.9
Na (mg) 4080.0+1546.2  1551.0~7179.0
K (mg 2287.24812.6 927.9~4262.0
Zn (mg) 73422 35~11.2
Vitamin A (ug) 760.0+473.3 61.4~2037.0
Vitamin B (mg) 1.1£0.5 0.3~2.8
Vitamin B, (mg) 1.0£0.4 0.4~19
Vitamin Bs (mg) 1.7£0.6 0.5~2.9
Niacin (mg) 13.6+5.4 5.1~26.0
Vitamin C (mg) 78.2+48.9 10.5~231.2
Folic acid (gg) 208.0+75.6 94.4~382.5
Vitamin E (mg) 11.0+6.3 2.3~24.1

" Meantstandard deviation
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Table 3. Percentage of RDA for each nutrient consumed by

the subjects (n=27)

Variables Mean = SD" Range

Energy 79.5£22.5 34.9~129.7
Protein 110.54£36.5 46.4~183.7
Ca 59.4+24.0 19.3~109.1
P 114.8+33 .4 59.2~177.5
Fe 75.0£30.4 37.3~180.7
Zn 73.1£22.3 35.1~111.6
Vitamin A 108.6+67.6 8.8~291.0
Vitamin B, 112.1+49.0 34.3~278.4
Vitamin B, 80.5+32.9 31.9~162.4
Vitamin Be 121.0+44.8 37.5~204.1
Niacin 104.5+41.4 38.9~200.2
Vitamin C 111.7£69.9 15.0~330.2
Folic acid 83.2430.2 37.7~153.0
Vitamin E 110.2+63.2 22.5~240.6

" Meantstandard deviation
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Table 4. Food intakes and mineral contents from each food group of the subjects (n=27)
Food groups Food intake Ca P Fe Na K Zn
g/day mg/day mg/day mg/day mg/day mg/day mg/day
Cereals 294010177 74.7:56.8 223.6166.8 4.1+1.7 666.6£763.8  351.3£115.2 3.3£0.9
Potatoes and starches 24.1+32.7 3.2+7.2 12.4415.9 0.2+0.2 42+154 90.5+120.3 0.120.1
Sugars and sweeteners 5.743.5 0.1£0.1 0.1£0.2 0.0+0.0 1.1£3.2 0.2+0.1 0.0£0.0
Pulses 21.5+43.3 21.0£29.1 29.3x44.1 0.6+0.9 10.7250.1 62.1+107.0 0.3x04
Nuts and seeds 1.7£7.0 41£59 2.5+3.7 0.0£0.1 0.8+3.8 2.1£2.9 0.0£0.0
Vegetables 266.1+138.4 119.5+83.2 123.4£76.0 2.5+0.0 916.6:688.2 772.0+451.1 0.7:0.4
Fungi and mushrooms 0.4+2.0 0.0£0.1 0.5£2.1 0.0£0.0 0.0£0.0 1.5£5.6 0.0£0.0
Fruits 40.1£67.8 2.8+5.9 5.7£11.9 0.2+0.3 1.0£1.8 53.1+90.1 0.1x0.1
Meats 78.3+75.8 6.5+6.4 134.6+116.2 1.2+0.9 92.7+122.6 193.8+173.2 1.5¢1.4
Eggs 24.0£25.1 11.3+11.8 40.3+42.2 0.4+0.5 30.2+32.7 28.8+30.1 0.2+0.2
Fishes and shellfishes 47.8+41.9 65.6+68.8 114.4£109.8 0.8+0.7 369.0£363.7 158.1£155.6 0.5£0.5
Seaweeds 22423 14.1+18.8 9.1£11.1 0.3+0.3 73.1£112.0 112.2+128.4 0.1£0.1
Milks 65.9+99.5 67.6+£98.6 54.1+£81.7 0.1x0.1 43.7463.5 97.9+147.6 0.4£0.5
Oil and fats 9.7+6.1 0.0+0.1 0.140.2 0.0£0.0 2.6£7.2 0.4+1.1 0.0£0.0
Beverages 97.6£168.6 2.844 4 11.1£22.8 0.8+3.5 10.6+24 4 40.5+75.5 0.0+0.1
Seasonings 32.3£18.0 22.6+18.5 42.7430.1 0.8£0.5 1857.1£999.8  322.8+444.6 0.2+0.1
Total intake 1011.0+£257.8 416.1£167.7  803.7+233.6 12.0+4.9 4080.0+1546.2 2287.2+812.6 7.3+£2.2
Y Meantstandard deviation
Table 5. Percentage of mineral intake from each food group of the subjects (n=27)
Food groups Food intake Ca P Fe Na K Zn
%
Cereals 29.1 18.0 27.8 342 16.3 15.4 452
Potatoes and starches 24 0.8 1.5 1.7 0.1 4.0 1.4
Sugars and sweeteners 0.6 0.0 0.0 0.0 0.0 0.0 0.0
Pulses 2.1 5.0 3.6 5.0 0.3 2.7 4.1
Nuts and seeds 0.2 1.0 0.3 0.0 0.0 0.1 0.0
Vegetables 26.3 287 15.4 20.8 22.5 33.8 9.6
Fungi and mushrooms 0.0 0.0 0.1 0.0 0.0 0.1 0.0
Fruits 4.0 0.7 0.7 1.7 0.0 23 1.4
Meats 7.7 1.6 16.7 10.0 23 8.5 20.5
Eggs 2.4 2.7 5.0 33 0.7 23 2.7
Fishes and shellfishes 4.7 15.8 14.2 6.7 9.0 6.9 6.8
Seaweeds 0.2 34 1.1 2.5 1.8 4.9 1.4
Milks 6.5 16.2 6.7 0.8 1.1 43 5.5
Oil and fats 1.0 0.0 0.0 0.0 0.1 0.0 0.0
Beverages 9.7 0.7 1.4 6.7 0.3 1.8 0.0
Seasonings 32 5.4 5.3 6.7 455 14.1 2.7
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Table 6. Correlation coefficient between bone mineral density

Table 7. Correlation coefficient between bone mineral density

in carpus and anthropometric measurements (n=27) in carpus and nutrient intakes (n=27)
Varibles BMD in BMD in  Average BMD BMD BMD Average
ultradis carpus  distal carpus in carpus Variables in ultradis in distal BMD
carpus carpus in carpus
ﬁgf o gﬂ?; ggi;g gi‘l‘:g Energy -0.0372 -0.1185 -0.0776
We',g " oag3n 02037 04006+ Protein -0.0350 -0.0909 -0.0624
N Cd‘g t 0.510° 01092 03502 Fat -0.0488 0.0339 -0.0126
U‘;J{ watet g 02028 03540 Carbohydrate 0.0235 -0.1683 -0.0673
Pt 0.4538* 01008 03714 Fiber -0.0500 -0.1280 -0.0925
‘Va bmdassf t 0.2555 0.0613 0.1905 Ash 0.1223 0.2540 0.1902
v bocy 1a ‘ ' : Cholesterol 02142 0.1049 0.1758
WHR 0.3654 0.0896 0.2740
BMI 0.4836* 0.2020 0.3989* Ca -0.2904 -0.3691 -0.3493
Plant Ca -0.0093 -0.0841 -0.0535
* ; p<0.05 : Significance determined by Pearson's correlation Animal Ca -0.4190* -0.4629* L0.4632%
coefficient(r). P -0.2206 -0.3254 -0.2839
Fe 0.0223 -0.0604 -0.0363
Plant Fe -0.0647 -0.0818 -0.0705
\E alAZF . oJorz A 19 A H] Al ’
2000 SRIAZ - FFRAHO)AA 1 T 4 Animal Fe 0.1754 0.0857 0.1400
2 o) 2159 g, WiS=7IX] 919 g, 2 832 g, && Na -0.0595 0.1713 20,1162
K 0.0189 -0.1266 -0.0425
70.6 ¢, 7+ 504 g o]Qlon], 20~29A4= uhu] 210.3 g, '

i ] 1% I ] & Zn 0.1276 0.0020 0.0805
#9838 g, HlA] 918 g, P 562 g, W 549 ¢ Vitamin A 201844 20,2882 202387
ol Ao=Z velygrh eguete] A 1 2 Vitamin B, -0.1738 -0.1489 -0.1721

o . Vitamin B, -0.3766 -0.4200% 0.4268%
EEZAgiﬁﬁx/\_‘E—_ZQHAg 37 2 .
g 74 L A4 e 4 eR 5 o Vitamin Be 0.0154 -0.0310 -0.0032
ol 7o} AAaFo AESo] tpFet Fdae] Niacin 0.0700 -0.1058 -0.0033
% _g_a_é}%o] EII’. %11:}- % ,7&/&}751}01]/\1 _?_7];‘(_2 Vitamin C -0.1452 -0.1924 -0.1855
o el st e e Folic acid -0.0903 -0.2756 -0.1867
o ¥ FFAETLE Yot TReF YaFe I Vitamin E 0.1372 0.0227 0.0897
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