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Abstract

The purpose of this study was to examine the relationship between bone density and dietary intake for college women
in their twenties. This study was performed on 160 female college students residing in Gangwon-do. It was conducted
using ultrasound measurement of calcaneus bone density, anthropometric checkup and food-frequency questionnaires
(FFQ) comprising 94 kinds of commonly consumed foods. Subjects were divided into two groups according to the
T-score of bone density: a normal group (n= 113 persons, T-score > 1) and a risk group (n=47, T-score < 1.0). The
average age of the subjects was 20.17 years and there was no significant difference between the two groups. Body
weight and body fat percentage of the normal group were significantly higher than those of the risk group. The mean
daily energy intake of the normal group was significantly higher than that of the risk group. Also, protein, fat, vitamin
A, niacin, vitamin B6, folate, calcium, phosphorus, sodium, potassium, iron and zinc intake for the normal group were
significantly higher than for the risk group. For the intake of the commonly consumed foods (or dishes) listed in FFQ,
the mean daily intake amount of loaf bread, rice cake, potatoes, spicy beef soup, cucumber, seasoned spinach perilla
leaves, crown daisy, stir-fried mushroom, sea mustard, beef rib, ham, chicken, mackerel, common squid, drink type
curd yogurt, oriental melon and chocolate in the normal group was significantly higher than in the risk group. While,
the mean daily intake of ramyun (instant noodle) and carbonated beverage by the normal group was significantly
lower than that of the risk group. In conclusion, 20 something female college students showed a higher rate (26.9%)
of the bone mineral density risk group (osteopenia or osteoporosis). For the risk group, the levels of nutrient and food
intake were lower than in the normal group. Therefore, the bone density risk group needs to increase their nutrient
intake and diet quality by increasing the intake of various foods. In addition, they should decrease the intake of foods,
which are negative for skeletal health such as instant noodles and carbonated beverages. (Korean J Community
Nutrition 15(4) : 429~444, 2010)
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Table 1. Anthropometric data of normal and risk groups

SEORERT DR

113.38%3 11, 1gr-e] 5= 2151.67 kealZ Lo+
5] 103.54%%].2.1, 7 dwro] Sgdrel vlal] 2142
2 72 ouA] AAES eI p < 0.05).

T s o] A F 2 At 97.16 g(AGAEHZ
215.91%), 1 81.73 g(@AAFHC] 181.61%) 0=
T B AR Bo =4 AFREela, ATl &
i A H e el vlEl] fre A 0w vkt (p <
0.001). & A AH =2 4 77.69 g, 18T 69.37
g0 o] F94 07 =3kok(p < 0.05), §48E
o) HFHE F 1t 2ol 7t gldt).

BER A(p < 0.01). dlElE= (p € 0.05), HololAl (p <
0.001), BJEI B, (p < 0.001), GAH(p < 0.01), 1 (p <
0.001), YE=F (p < 0.001), ZH (p < 0.01), E (p < 0.05),
o} (p < 0.001) AFZ= Wdwro] AFrHrt 3k, 2]
oA} 7hEE] o) =, HIER] B, HIEI] B,, HIEI C,
HIER E= -2 2Q1 2fo|7F SISit. Zha A W
605.30 g(@AFAFZ] 83.83%), Y&+ 523.16 g (P

Total

Normal group Risk group

(N = 160) n=117) (n = 43) Significance®
Age 20.14 £ 0.66" 20.17 + 0.63 20.69 + 0.73 NS
Height (cm) 160.71 £ 5.92 160,57 + 6.04 161.10 £ 5.61 NS
Weight (kg) 53.83 + 8.71 54.61 + 9.20 51.70 + 6.87 p < 0.05
BMI" 21.27 £ 4.84 2151 + 4.84 20.60 + 4.84 NS
BMI < 18.5 35 (21.88)° 23 (19.66) 12(27.91)
o 18.5 <BMI < 23 87 (54.38) 60 (51.28) 27 (62.79) 1’ =70115
Distribution (df = 3)
23<BMI < 25 23 (14.38) 21(17.95) 2( 4.65) P - 0.0715"
25 <BMI 15( 9.38) 13(11.11) 2( 4.65)
Bodly fat (%) 25,88 + 5.81 26.56 + 6,00 24.03 + 4.89 p < 0.05
Fat mass (kQ) 14.35 = 5.97 1497 + 6.38 12.68 + 4.33 p < 0.05
FFM? (kg) 39.41 £ 3.80 39.55 + 3.94 39.02 + 3.41 NS
TBWY (kg) 28.89 + 2.72 29.02 + 2.78 28.54 + 2.53 NS

1) Body Mass Index, 2) Fat Free Mass, 3) Total Body Water, 4) Mean = SD, 5) N (%), 6) Significance as determined by student's t-test,

7) Not significant, 8) Significance as determined by y-test

Table 2. Bone status of normal and risk groups

Total Normal group Risk group — 7
(N = 160) n=117) (n = 43) Significance
N 93.81 £ 16.379 100.65 + 13.38 75.18 + 5.85 p < 0.001
T-score? 022+ 1.3 091+ 1.33 -1.64 = 0.58 p < 0.001
Z-score® 023 £ 1.63 092+ 1.33 -1.63 = 0.58 p < 0.001
BUA?Y 113.84 £ 14.89 120.02 £ 11.72 97.01 £ 7.96 p < 0.001
SOs? 1656.00 = 114.18 1562.54 = 32.49 15637.79 + 20.34 NS®

1) Stiffness Index

2) T-score = [Measurement value —Young adult mean]/ Young adult population SD
3) Z-score = [Measurement value —age and sex matched mean]/ age and sex matched population SD
4) Broadband ultrasound attenuation, ) Sound of speed, 6) Mean * SD, 7) Significance as determined by student's t-fest,

8) Not significant
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Table 3. Mean daily energy and nutrient infake, and intake rate for Korean reference intake (RI) of normal and risk groups
Variables Normal group Risk group Significance? *R
(n=117) (n=43) Normal group Risk group Significance
Energy (kcal) 2362.74 £ 49654V  2151.67 £ 455.15 p < 0.05 113.38 £ 24.34 103.54 £ 21.51 p<0.05
Protein (Q) 97.16 £ 24.66 81.73 £ 20.48 p < 0.001 215.91 = 54.79 181.61 £ 4551 p < 0.001
Plant 4537 £ 11.45 41.77 £ 1218 NS¥
Animal 5179 £ 16.68 39.96 £+ 14.37 p < 0.0001
Fat () 77.69 £ 21.16 69.37 £ 1631 p < 0.05
Plant 38.34 £ 12.87 3798 £ 14.47 NS
Animal 3935 1290 31.39 £ 11.89 p < 0.001
Carbohydrate (g)  324.31 = 73.00 306.55 + 75.83 NS
Dietary Fiber (Q) 2703 1153 23.85t 1239 NS
Ash (Q) 24.09 = 7.10 21.40 £ 5.48 p < 0.05
Vitamin A (R.E) 933.84 £ 356.80 76296 £ 318.69 p < 0.01 142.23 £ 54.70 116.66 £ 49.15 p <0.01
Retinol (u) 14092 = 4457 12033 + 4517 p <005
Carotene 4788.78 = 2518.95 3962.67 £ 2512.56 NS
Vitamin B, (Mg) 1.66 0.45 1.47 0.43 NS 144.25 £ 42.10 136.81 £ 39.06 NS
Vitamin B, (Mg) 1.47 0.44 1.32 + 0.42 NS 122.32 £ 36.27 110.31 £ 3538 NS
Niacin (mgQ) 23.05 = 6.48 18.81 = 5.40 p < 0.001 166.61 £ 47.63 136.31 £ 37.97 p < 0.0001
Vitamin B, (Mg) 254 £ 0.74 210 0.67 p < 0.001 181.62 £ 52.71 149.66 £ 4820 p < 0.001
Folate (uQ) 289.98 = 108.71 230.756 =  87.61 p < 0.01 72.49 + 27.18 57.69 £ 21.90 p <001
Vitamin C (mg) 128.03 £ 88.00 114.61 £ 103.78 NS 128.03 £ 88.00 114.61 £ 103.78 NS
Vitamin E (Mg) 24,04 £ 1419 21.08 £ 1557 NS
Calcium (mg) 6056.30 £ 174.81 523.16 + 194.52 p < 0.05 83.83 £ 25.48 71.14 £ 2824 p <001
Plant 374.68 = 124.38 323.80 = 121.18 p < 0.05
Animal 230.62 £  86.65 199.36 £ 101.55 NS
Phosphorus (mg)  1283.75 £ 318.24 1079.78 = 300.59 p < 0.001 179.96 £ 44.57 150.40 £ 44.78 p < 0.001
Sodium (mg) 5030.97 + 1564.97 4275.62 + 1016.42 p < 0.001
Potassium (mgQ) 3349.38 = 1046.21 2805.38 = 1041.89 p < 0.01
Iron (MQ) 17.29 + 5.81 14.91 = 6.07 p < 0.05 121.31 £ 41.42 103.99 £ 4437 p<0.05
Plant 12.36 = 4.93 11.04 = 5.65 NS
Animal 493 £ 1.61 3.88 £ 1.31 p < 0.001
Zinc (MQ) 11.52 = 2.89 9.56 2.65 p < 0.001 141.56 £ 35.54 11682 £ 34.13 p <0.001
Energy proportion to total energy infake
Carbohydrate 55.0 56.6 NS
Fat 29.4 29.1 NS
Protein 16.4 15.3 p < 0.05

1) Mean = SD, 2) Significance as determined by student's t-test, 3) Not significant

AL 71.14%) 02 F 7 B

#slom S1PTo] P PTHTt £

SJktHp < 0.05).

AF efuA]ell chet grsla,
g2do] 55:29.4 1 16.4, 9P

olRom, P ge] B APl &L

]1:1

AAF R AA A
ow Zg AR

T o] 4]

56.6:29.1:15.3
el nistod 1

o)A o7 =8k (p < 0.05).
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Table 4. Mean daily food or dish infake amount of normal and risk groups (Q)

Normal group

Risk group

n=117) (= 43) Significance?

Staples

Cooked rice 105.17 £ 77.22Y 104.85 £ 86.22 NS
Rice mixed with grain (beans except) 37.15 £ 56.91 26.11 £ 55.89 NS
Bean-mixed rice (black beans, soybean) 10.05 £ 27.17 9.06 + 33.54 NS

Rice mixed with vegetables and rice (fried rice, donburi) 21.91 + 30.89 22.84 £ 42.25 NS

Dried seaweed rolls 11.29 £ 17.20 13.94 + 22.37 NS
Noodles (mixed, jolmyon, udong, noodles soup, korean style pasta soup) 11.71 £ 1247 9.63 + 10.52 NS
Chinese noodles 13.33 £ 16.32 10.73 £ 11.30 NS
Spaghetti 325+ 583 226 £ 4.0 NS
Ramyun 32.48 + 37.86 55.21 + 58.93 p < 0.05
Mandu 13.84 £ 18.17 9.26 + 13.74 NS

Loaf bread (baguette) 593+ 9.54 262+ 554 p < 0.01
Bread (Soboro, adzuki bean bread) 7.37 £ 1223 8.24 + 14.76 NS

Rice cake (garaedduk, backsulgi, injoulmi, jeolpyon) 3.56 £ 7.43 1.54 £+ 3.37 p < 0.05
Stir-fried rice cake 17.35 £ 23.59 11.96 + 16.16 NS
Potato (stir-fry, braised, fried, steamed) 8.01 = 11.70 487 £ 7.12 p < 0.05
Sweet potato (baked, steamed, fried, cooked, candies) 555+ 8.67 514 + 1524 NS

Soup & Stew

Kimchi-jigae (tuna, pork) 15.47 £ 16.04 13.80 £ 12.48 NS
Soybean paste stew, rich soylbean paste stew 11.33 £ 12.00 11.30 £ 12.61 NS

Spicy beef soup, short rib soup, ox bone soup 654 + 7.36 390 £ 4.74 p < 0.01
Pork-on-the-bone soup with potatoes 8.19 £ 7.59 604 £ 7.19 NS

Bean sprout soup 1.75+ 195 1.71 £ 246 NS

Spicy soft tofu stew 7.81 £ 11.56 9.02 £ 14.21 NS
Seaweed soup (miyeokguk) 0.83 = 1.49 0.49 =+ 0.82 NS
S(éét;e\/i]gez?jrf:; F?cudish greens, korean cabbage, spinach, mallow) 361 £ 447 317 £ 513 NS
Vegetables & Seaweeds

Korean cabbage kimchi 43.30 + 41.69 33.00 + 26.97 NS
Chonggak kimchi, young radish, mustard, green onion 7.08 £ 9.94 600+ 9.94 NS
Cucumber (salad, soured, cucumibber kimchi) 575+ 8.87 323+ 5.39 p < 0.05
Garlic (pickled) 205+ 4.20 0.88 £ 216 NS
Radish (radish kimchi, braised, salad, salted radish) 630+ 8.46 6.50 = 10.29 NS
Head lettuce salad (cabbage) 279 £ 426 194+ 355 NS
Broccoali 1.58 £ 4.41 0.75 = 247 NS
Seasoned spinach, cooked 3.32 £ 6.52 1.0+ 1.98 p < 0.01
Onion (raw, pickled) 1.99 = 3.07 1.26 £ 2.51 NS
Soybean sprout, mungbean sprout (seasoned) 3.17 £ 4.55 1.90 £ 3.49 NS
Pumpkin (pumpkin pancake) 3.49 £ 8.59 231 £ 4.20 NS

Red pepper (raw, braised) 237 £ 4.41 1.74 £ 513 NS

Perilla leaves (raw, steamed, stir-fry, pickled) 212+ 3.13 1.15 £ 1.61 p < 0.05
Crown daisy, aster scaber, wild vegetables, butterbur, radish tops 0.78 £ 1.70 0.31 =+ 0.77 p < 0.05
Stir-fied mushroom (seasoned, pancake) 343 =+ 6.33 1.64 £ 4.02 p < 0.05
Sea mustard, sea leftuce (except soup) 1.59 =+ 3.54 0.61 £ 1.40 p < 0.05
Laver 0.96 = 1.26 050+ 0.80 NS




A - AT - AWE - 435
Table 4. continued
Nﬁ?j'ﬁf?fp R'[snk gfjg§> Significance?
Meats, Fishes, EQgs & Beans
Beef (rib, grilled) 475+ 522 305+ 3.91 p < 0.05
Beef (bulgogi, beef boiled in soy sauce) 327 £ 326 399+ 834 NS
Pork (korean-style bacon) 17.26 £ 19.25 15654 =+ 15.06 NS
Pork (napa wraps with pork, rib) 19.71 £ 27.80 1645+ 17.74 NS
Sundae (soup, stir-fied) 10.19 £ 13.73 854+ 7.15 NS
Ham, sausage, bacon, hotdog 492+ 7.4 3.06 £ 3.95 p < 0.05
Chicken (dakdoritang, ginseng Chicken soup, stir-fied chicken ribs) 17.21 £ 17.58 1034 £ 892 p <0.01
Chicken (flied, spice) 1811 £ 19.49 19.23 £ 15.40 NS
Quail's egg, hen's egg(fried, rolled omelette, braised) 1410 £ 16.43 1001 £ 11.71 NS
Scabbard fish, flatfish, alabesque greenling(grilled. braised) 410+ 7.20 287 £ 495 NS
Mackerel, spanish mackerel, saury(grilled. braised, steamed) 603+ 838 353+ 584 p < 0.05
Croaker, dried yellow corvina 227 £  6.63 148 £ 3.07 NS
Dried squid 492+ 7.48 213+ 4.00 NS
Dried anchovy, dried icefish 128+ 1.82 1.08 £ 2.58 NS
Tuna canned 1201 £ 16.11 10.07 £ 16.38 NS
Alaska pollack(pollack, frozen pollack, dried pollack) 096+ 1.73 044 £ 094 NS
Whip-armn octopus(stir-fried), common squid(soup, seasoned, stir-fried, raw) 512+ 7.92 285+ 4.10 p < 0.05
Braised bean 085+ 1.62 077 £ 1.69 NS
Soybean curds(grilled, braised season) 19.87 £ 23.99 1693 £ 23.17 NS
Milks
Whole milk 39.75 £ 56.89 45.89 £+ 66.22 NS
Flavored milk 28.68 = 45.65 24.32 £ 40.56 NS
Yogurt(liquid type) 9.51 £ 10.53 6.69 £ 11.40 NS
Curd yogurt 592+ 7.87 8.04 £ 17.02 NS
Curd yogurt(drink type) 10.16 £ 16.15 353+ 508 p < 0.001
Slice cheese 081+ 252 032+ 0.87 NS
Fruits
Citrus 10.64 =+ 25.23 1495 £ 36.12 NS
Persimmon 113+ 262 105+ 279 NS
Apple 1013 £ 13.22 10.49 £ 17.88 NS
Pear 3.63+ 731 244 £+ 544 NS
Strawberry 238+ 4.88 171+ 393 NS
Banana 9.36 £ 14.61 933 £ 16.24 NS
Oriental melon 543 = 11.35 1.79 £ 3.37 p <0.01
Watermelon 6.44 £ 11.28 443 =+ 7.43 NS
Grape 3.85 + 6.99 3.68+ 7.02 NS
Tomato, chery tomato 1442 £ 29.37 9.08 £ 18.44 NS
Beverages
Beer 74.72 £ 135.57 52,41 + 90.47 NS
Soju 624+ 833 8.82 £ 13.10 NS
Carbonated beverages (cola, cider, fruit drink) 51.29 £ 74.57 92,94 £ 114.10 p < 0.05
Juice (orange, grape) 30.96 £ 34.43 30.04 £ 43.22 NS
Green tea 006+ 014 006 £ 0.16 NS
Black tea 247+ 6.72 140+ 4.64 NS
Cocoa 601 £ 16.89 517 £ 18.48 NS
Coffee 14.77 £ 19.64 1290 £ 19.16 NS
Soybean milk 13.32 £ 32.68 8.11 £ 18.67 NS




436 - oo 33U AT 0922) AF o 43 Aol

Table 4. continued

Normal group

Risk group

n=117) (= 43) Significance?
Snacks & Others
Hamburgers 445t  4.62 573+ 6.90 NS
Pizza 7.62 £ 955 7.30 £  9.60 NS
Snacks 10.37 =+ 14.48 13.05+ 17.98 NS
Biscuit, cookies 1682 = 26.63 20.42 £ 35.40 NS
Candy, caramel 043+ 1.17 045+ 1.19 NS
Chocolate 075+ 1.43 026+ 044 p < 0.01
Peanut, almond, walnut 016 £ 026 016+ 0.32 NS
Sherbet 859 £ 13.10 645+ 850 NS
Ice cream 7.88 £ 12.55 527 £ 817 NS
1) Mean £+ SD

2) Significance as determined by student's t-fest
3) Not significant

ek 2ev 2w (p < 0.01), ¥ (p < 0.05), ZAFH(p <
0.05) 2] A7l A d=tell nlsl $lwo] Frold o= =7
e = ARl S0 (p < 0.01) $F 215 &
20](p < 0.05), AlaAIvk= (p < 0.01), 2% (p < 0.05),
78T (p < 0.05), WA (p <0.05), 719+ (p < 0.05),
23171 2] (p < 0.05), 5 (p < 0.05), Ha7] T (p <
0.01), 50 - A=A - FX] (p < 0.05), HA] - 271 (p <
0.05), FAIEFANA viAl= HO AL TFEE(p<
0.001), HAFolA 22l (p < 0.01), FHAFNA 2ZF=
(p < 0.01)2 g7d=ro] Y1gTtoll vlal] o4 0= =3kt
WA 21 (p < 0.05) 3 'S (p < 0.0D) 8] AF= 9
Aol folF o w =Skt

J_l_ At

AL L ES

AT AL AT AT g S FH 7= (The
Korean Nutrition Society 2005)¢ll4] |13k 2-&
o] A Y7114 160 cm, A% 56.3 kg) &
kS W] 2 AT VIR Al )5St el o 9
Ao Ft AFS oF 5kg 7FFo] Wodth Kim &
Koo (2008)0] o/d& tid o= sto] Akt A7+ vhel A
g7dro] 59.31 kg, #1380 54.02 kg= YERRAL, Choi
& Kim (2008)°] B4 9% 21.434)9) o=} A1 thato
2 AV A3} Aol 57.58 kg, Y1¥ro] 53.96 kg®
Ueh Adatel] vlste] 9183e] Also] oA 0 v
UERd 2 AtA 2t} A A kgl

DeSimone 5 (1989)2 AlFo] &2¢] Hal& T =1

=
Lol AR AEde T AASE T ARG AlTo] =

el o] ok B slit) Edelstein & Barrett—
Corener (1993) = AlFo] S71d5 47| Sttt
S, s e gk tle] A5 (Choi s 2006
Cho & Lee 2008; Koo & 2008; Lim 5 2008) A A
T FAEE YA o s 2t Ao w U

st

= Aol divdAke Adw 57 Ax AAER AA
Wkl A Ardatel sl vlsl ol 0w okt =1

T 4 g e ® ERste] vlwst Kim & Koo
(2008)2] 22} Choi & Kim (2008) 8] Aol = =g
T Aol 18l nlsl AAE, AAERe] f-2]4 0
2 =A Jeht & A5 3ol Akt Madsen &
(1998) 7449 5= W Adxzlo] =49 e
£ H35 3= ZES 3= 2 0F B1sls 1, Gillette—
Guyonnet 5 (2000) = AR 9l 2850 TS o
o] vk S Holu, A gl 8] WS E =
UE B gas 7RItk sigloh. of oAyt ohdet v
S o= g Ahn 5 (2005) 9] AT-elA % A5,
A, AAZFAT= 2haEe] APES WFe 789
AFZ A E AL, H7E oS e R g vre] A9+ (Oh
S 2000; Oh & 2002; Na 2004; Choi & Sung 2007)
NNE AT ADFAGT7) w2 o/ do] FEETF oA

O & Z 0% VERITE

: go) A9 A4 A
FE AR Zlo] Al TAFS A5T 5 Ut T
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Mk

T

£ eld= 253 (QUS : Quanutative Ultrasound)
= olgsle] L FA4S AAlEiEt, QUSE =537
WS S¥ehe S5t wo] WEg) e el wht gebe)=
e o] g3t 71 07 WA} (reflection) 2+ 3} (transmission)
2 Z4¥E}(Choi & 2000). o] W2 712o] A5Hsta A
AP 2HHsh | Helsh Ftols A, ARG HH I AR Aol
7} Stk 43S 7H4 3 itk (Massie & 1993). o] W
< BUA (Broadband Ultrasound Attenuation) 9} SOS
(speed of sound) 2] 7 7} RIFE o] &3l Etha5=

%0]*—13] BUAE= dB/MHzE @92 sl EE]Z‘} =1 =

AEHS HHdElY | SOSE m/secs: B E 9 B K,
=) /‘1]7]% Elaz k=

TUE TR GRS % vo] A, 2|9 Tl At
2] eF Hlawste] sjAlgttt, T—score= 57413 Fof =
S5 YehE a2 3119 A Hdl s e Aol
Q) FEE 7 AR o] dofdl sexjolt,
2 AFolA] FZolA F54E =UES T—score gholl w}
2} WHO 7= o2 thdAs 723 avasaol 6%

4%), a5l 378 (23.1%), 4+ 1179
(73.1%) 0.2 Yepstth, & A9} o] 253pHE o] 83}
o] 20~23A] oS Qe E FUEE 54 Kim
(2005) 2] AollM FRTST 2.2%, FHAaST 24.4%,
At 73.4% L7 - AT tPdAke} vlszst Aol et A
22]9] AYS thOZ 3k Choi 5 (2007)2] AT-elA]
© FNEST 2.6%, AT 57.6%, 4T 39.8%°.
2 UEhd A AdRY StesT ) el Sk
H]go] Wit A&, 7149 oS o= & Cho
& Lee (2008)2 Stfa5+ 1.75%, 2445 13.53%,
AT 85.71% . % B aslch

Zgapo] ohd o)F WAk &5 A5 (DEXA : Dual
Energy)< AREsle] oAl ST E A3 A7 dd=
S 2R Kim & Kim (2003)-& 18~234] Alo]2] ojtj
AS o r oo FULE 543 Ay FoEsT
7.2%, E32%T 40.3%, 374+ 58.3%= YEFATE F
g EA ] ot gk O 2 3 Choi 5 (2006) 282
E529], A9 FEE S Ay} 2NN Ftes
11.1%, 33345 51.9%, 7 37.0%, 421521 ol1A ﬂE‘r
F5E 0.0%, T35 18.5%, A4k 81.5%% LFERY

K13}t Kang (2009) 2] 1ol 4] oty &%3 =
e A} IS 0.6%, TS 26.3%, B 73.1%
O 2 o] HlE0] AR A gk HA e} B
58 ¢S HSith

[
ofN
4

ox,

=
=

fal

A - fAF - AuE - 437
ole} o] o =AF G711 200k i) B =
U5 SR Sl w2t 2ol E ®olV]= shA|nt
| 52 A4S HolaL vk A2 4l

2041 o] 58] oF 10d &3t Al F2 5o vl =l
Weaver 1990), 71 $HEH= =
Ze]%ko] HaEy SRS s YR o4 At
28l 4% w=rk (Jones & Nguyen 2000). wbA w17 $-
o e WS H2skel] 218l =2 G710 2
= A o9el =4 AdEAlE veH FenlEclor &

1

k

2ot}

3. 998 NAE

ok iF e Bo} A Aol 19 W oA A
FER2 2362.74 kcal? 9379 AAFH S 2151.67 keal
o) Hls}o] §-014 0% e ofix] A1HkS ekl o)

FAS At 2 $F Kim (2005) 2] A7-ol- % o
U= 8] AHZo] =dEe) o] ATt sl Aow o
ERt SUETF 58 0] ouA] A7 A vERd 2 A
T8 AR S Bl

AT A=Y dF A TS oldidE tide R
Sk EF AR a8} Blwste] B, AFAFRIEARY AR
Al (Hwang & Kim 2002; Yu & Lee 2004; Kim 2005;
Choi 5 2010) 1581.0 kcal~2.555 kcal 7}4] theks}Al
el L, AA1EH AR Al (Choi 5 2000; Kim &
2003; Kim & Kim 2003; Choi & Kim 2008) 1539.70
kcal~1693.0 kecal 74 YRt o] 9} 2ol ot S tild
O sk tekst A Sl AV AL AP of] wh
2} AF AHFEo] st 2fol & Holal Qlrt. 53] AAMIF
RIZTEALS] Z-9- AA7 1S oL 244131 3R] ol vlate] 2]
A O] HEskA F7HE 7hsAdol o (Willett &
1988), AR olu s ol eJsl A AF e A
o wolli= AA AR R BTt = Aol vt
(Livingstone 5 1990). AAZ & ZAF dPdRte] o A
FEoll sk A¥te} nlasto] 7= ol sPbs o] &5t of
o] AE o] A YL Qlvk. AP o whet
olglgt 2fo] & Hol7] wjstoll B} A7-Axe} HH %] Ao
A1 vlal= ofgo] Qe A o® ket shH, & AT

]/ﬂl: /\lﬁ/n%_ﬂu]EZ/\]_x]é 7HH1——‘—]_l—; jr/]_;dq]/q o:“]:]]Z/\}-
&sto] 2441%F B2HH I B AZAE Foto] # AEAF
A 7F W71 L] S oFa AFH S AU A = 7181
1S ERIBIG O, 3R 2 AR 9} 3 AL E
Q1 24X3F AR A ekl S ekl
|2 HES)] e A7 Hod Ao s A7beEd,

12 m
el m
g
g oo
12

o
o
o
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)
e e
oX
e
jus)



A A el
H]3l] 28 o= vkttt AA) A F erslE, AW, o
ulz) o] MFH]E-S AAro] 55.0 1 29.4 1 16.4, 9T
56.6 1 29.1 : 15.32] H|-&= 2] v Agdn)= ¢
Aol vlste] Fol Aoz =okth A st Wl o] A=
A =S FAlsket S88h, 72 i A -

=& ) A =] SV Aslieht(Shin & 2006). 71
eiup b ol RIS A1 Soll e Fol 2 %
2 S 74 4= 9= (Linkswiler 5 1981), &
o] thatell A A7) thge] Ake 2R oprH Hsh
Aro] Aol A A w7} ¢ 28-S slo] Ao g o] b
& A F 1A g=F d ZEko] 7HAS ke wlE
o]t} (Hu & 1993; Barzel & Massey 1998; Kerstetter
5 1999). AthA8S o2 3F Song & Paik (2003)9]
Qo Tl e ofE R FUEsh ol Hel el A
PAIE YERITE Kwon 5 (2009) 2] A-oflA = g2
YT oAU Al sl s EA oA AHAFH
o) oz A ekt o) Fote] dA7A s-elvket
94 o:‘[r,H}\gg T/H)\]'OE S ?i:rLoﬂ/q 1:,_]—314;(194 J\J_ZHELO_ :,1_1761-
A7 Es S5 d8lshe <eelar, A AFE
Aer s FUEs) Fe] S RS & 5 Sk
HIER] AS] AHFRRE o] g nth ojdor =
St AAE tC. &2 $F Song & Paik(2003) 2] 7
°ﬂHC o= 1:11 \;Hﬂﬁtl ) ] u A/] )\—1‘49]_71-71—

T o 2 a2

F

o] wrado] Qlrkar muaigic). gk, wek Al wirkst
EﬂE]LErT %EH"E‘ Hlﬂ -4‘-’—0}711/]‘ Z_Jl‘ﬁ— ZO_‘K_',:"; Eﬂ-zr}: H]Tﬂ'
W DS Wsle 4= Qo= ¥.37 (U.S Department of Health

and Duman Service, 2004)7} Q)01 & AdAte] 4
F ol g AR veh A ek
Lolobal HHFS o] Sl ETE o4 0= E9k

o #7d A 30~394] 94d& o= § Oh 5 (2003)=
toloprl el AHZES nlathyswol theswel Hsl

Ao wZo% Huslgla, H7d & oS o=
3k Bae & Sung(2005) 2] ATolME o] It
THT Holobal o] AHF o] oA 0% EA] LERY, 2 <1
TAS} FE AFEFE Bl

HIER] B, AFH T 7ol vt fo8ow =
Al VFERstT. of= HIE] Bo] selaFo] AdF el 4]
A2l afolE Hl & WA Fo)7] WOz A7t
o} #H74 $ o3-S o2 $F Bae & Sung(2005)9] &
ToME BIER B, AH %S o] Ethaaatel vls)
Feldow =4 Yl

A

O o
e
127
==
>i

"ﬂ Hlsl o4 o= =A
%A% 715 (The Korean

Nutrition socity 2005)2] 20~29H] ojAlo] 12 A

% 400 ugDEFRET} 5k o] qlrt. oS thdo.

gk ofe] Aol A AF e A=l 50%
AEZ o9 okt 71 0 F YERt}H(Choi 5 2006; Song
5 2006; Choi 5 2007; Kim & Ahn & 2008; Lim &

2008 Bae & Kim 2009; Choi 5 2010). §Ak ojw] -
2k chakel AL g of] ARl YA APl 1 A
2of| ZQ3 2 (Merz 1970; Hibbard 1993) 20th o34
M= HE & athyTa oAslr] 218l At el
u-g- S Q3 Ao w Azt

HIER] CAHF S o] sl el w2 A=
HIANE F-217]Q1 2pol= glleh. #7 F A& o=
3t Bae & Sung (2005) 2] AolA & g Sthas
ol vlE)] f-2]4 02 nlehy Col AH 7T = YERskeH,
Oh 5 (2003)2 30~49A4) #74 A A& oo = nlE}
ul C AF ek 2w olo] S BAS Au) 92 ul o
B =d=e) viep C AHA7E 741 ol
T}l B335, Song & Paik (2002)2] Aol e &
Aok vlER C AF7F &2 #adS Boivhal Bars)sl

©m, Choi 5 (2007)2 FArgAYellA] vlepdl C 37t
T—score®} 241 A7} Qlvkar Warskeit, vle}
Y G =249 78 727t H= Fepl il A4S flsk
glo]alz} L =271 9] hydroxylationdl &4 2402
(Franceschi 1992) ZA7172] A4l vl¢- 28 Ao
2 A7k

2 AF TS A 605.3 g(PFAHF 83.8%), 9

AT 523.16 g(@AARAAHF 71.1%) 0.2 FAto] T
o] B3] S0 A 07 okt A Zre] 99%= Ao 3
3g)o] glon], ZHy|A Ao AA Al JEES Fo] 27
< fASH= Fosith 24 AgS 2o RRE F
W 24 2 FTENE o 2l o I3 o]
o] & Aot 4 H QS WEEAT|A] 58w veRdth
(Heaney 1989). =3 &0] F4 ¥ A7)0l Zro] F-=3}
W Ads HJd 4SS g4 ]ﬁ(Ihch & Kerstetter
2000), 73171 &tk ] =8 ¢Qlo] & = Stk (Yu
S 2001). Ch01(2002)b EH:FLX]Oi 40t #H74 A A4 o
oM 247 ol W 4R R RS 3 4595
O FUEE W IAREST W = SRl A
= B0, FEEE oA o ® = Eb T Bkl
o B3 H7 $ o elM . atheate] e AdFEo] o
ZrETE folA 0w vl vERtaL 9tk (Bae & Sung



2005). 7+ omw& ko ® & Kim(2005)2] &
ol oJehd Zrg AdFH S 546 mg (FERAAFHS] 78%)

O F vhe Fro|glom, o] e} ok A7}
vty Bkl om, Choi 5 (2006)2] Aol -%x 416
mg (A F TS 59.4%) © 7 ZHr AF TS vl§- Wgkar,
EE9), 492 it FUEe} ok AdhA 7} lrkal B
T3k} Eat oS tFOE B Lee 5 (2006) 2] o
Tol M e AF S UEE ) o5 FUmelA g A

PR QU F02 Vel i 4249 T ojety
& thioz 3 7ol Choi %5 (2007)& 247 41319 2
W se] AL ek itk Basigick o1y
o ATANES T 0 o)) T AL 2E
Sk Ao, S Erh v o] B9 wH R el B
Sjo] v 240] 491% 10)1 9] wlel 249 44 5
Ve ol ArlEane] o) Aes SR 250 Fit
o] Ak HEF HE Brel HHE T 5 U 4
FAH ekl thet Ak Besieha Y,
AT el lte] ATl ARFF F2Y
o ygked), ol Q18] 39 T4 ¥l thsta 9
Tol ATl vlate] thperel AENHF 297wl
vhe Autz ARk 499 o AHE 2 AR F
PRTIARE 2 A7 RS AR Q1 SfeRo R A

H

HOUﬂ HH ZolM 2 55 A=ste] 25714 el
Q1 geks v 4= ok (Shin 5 ).

"5 'g—{l:—é leiM= At 19 A3 vlgol 1: 12 ‘PTX]
E= Zlo] oFh|, & A5t tdA=E] L Q19 vl&
S AT 1: 212987 11 2.06 0 & F 7 B 919
A3 vlgo] =2 Ao 2 YElitt.

UEFS] A AFe A s fieste] 2d e
T2 FJ3s = 5 AtkUones 5 1997). Carbone
5(2003)> YEFS] A7 BolAH AW 3 HE
B S S7M7E Al 2 il S ST IRIThAL B
a3Fh AAZ Kim (2005)2 YEF AF7F =929}
=2 A E BRlvka Baskal, of S o= gt
Choi & Kim(2008) 2] A7-el- YESF HdF 2ol Fd"
3716.50 mg, AT 4004.04 mg= A2 AF7)
= et Basigic, Teu 57 oS e
7 3 Bae & Sung(2005)°] Aellx= 2 Aelxe} 3F
o] thz*o] 3784.03 mg, Es-5°] 3060.06 mgl =
At YEF 457} ot 2 A7) AR 43S B3
t}. Park 5 (2009) 2] A7-elM % #17 $- o4 2] thzro]
AR HEF AFEo] & A0 eI 2 AT
= 2] A8 UEF AFA7E Al vlEl 7214

-111

(o3

S

O e QA AIEE A} AWAR AF] o)
BT oL, VR T FUAES SHhek Qi
AN Zoliiel Sl Yl s v

o= wojAIt meh] LEF] HHs FUEse) WA

B BshA AR 28 ZAPHE Beksto] =,
AT AF Al 75 AR, AA 52l H7HE o
9] <F 5ol gt K.gto] o] Fofxfof & 707 A7teT),
g AR Aol A3l vlEl frelFow =4
UEeRtTE #17 d o343-8 tPde® 3 Oh 5 (2003) 2] A+
ol H7d T oS O 2 3 Bae & Sung(2005)2] o+
ol M= Wdaro] Ethaarel vlsl foAoR w2 AE
S Hol 1 A Ae} fAksh s BT ZES
Aol A e diibES st AR SRl w24
ZU% 9 Zdiabel] FH AR FFE wH= Q10 E AA
%31t} (Macdonald 5 2005). B3t tjekst Q14 43S &

slo] e 5ol UF BFo| 24 BAUAE o)A
2 AN A= A7 B (Sebstian 5 1994;
Sellmeyer 5 2002; Remer 2004; Frassetto 5 2005;

Sakhaee 5 2005).

A AH w2 o] ATl vlEl FeF o= =4 U
Ebkth A&A1 ot s oo R $F Jang & Sung
(2004) 9] A7-ellA YeERd FAt 12,5 mg, T3EAaT
10.5 mg(@ZAHZ 78.1%, 65.6%)F} vlw S W] F+ 7
B & AFTEs veRileH, Aol 918l vls)
> H AFATES B Ay 2otk A7 o i

d8)oltof| A Park 5 (2009)2 A AF e =4
%2 ’?}T&{ﬂr = Yehe] T 3444 #E-
Bae & Sung(2005)2 Fthegs
ol vlal {22 oz v ‘/}E}"L‘“%J—
A& Fdsh= el dolsh= a8
A2 ZA2-S 51 (Prokop 1971), & A3 U T
ol AHaAE vehdlo] 2dEel 32l &48-g st
a li_ﬂﬂj_ Stk (Angus 5 1988).
- 7o) Sl njal frelF o= = A v
Epsttt. 0}0310: e FAsk=T QoM =34 T3
=835 A7 285 st (Igarashi & Yamaguchi
1999). Elmstahl 5 (1998)2 o}1e] A3 s}t =4 & 719
Aol A ofA o] AF7F w2 el ZEEC] FoF e
2 A JePto, Gur 5(2002)9] H74 & = 3
A2 OO = 3 AqrellM s P ofd e Adtell v
slo] frolA oz wiekal, ZAEYS —roﬁf A 5713 &<t
Ao F3 ol o] F7keRsithaL EES}?&E}. 5
alo] o}l o] AL A ES] B, Feplo)

F

=

—_

=] O
EAEE 5
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g}el ¥ A vlelo}A| (alkaline phosphatase) 2] &

H o0, 2 &

& A7l Ao ® YR (Calhoun 5 1974).
AA AR Gdai AHATFE THE B =l H?ﬂ

T2 g2dTtel] vste] ARFARl Y dF e
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T 3248 g, €T
55.21 gO & Al ]| 464?%1 2HH 7V =S AHE
BT} Lee 5 (2009) b 1 A2 3k 2JAlellA]
Q3 SIAXE AR Qlont, o] 2 Qls) vheFet oAl A

FE AlRHE = vhar sigleh st 7~19419) oFF 8l

I

S oo R el 413 of o] i AF B Qa4
A2kS wwsP) $18) AAF Lee 5(2000)¢] AToAE
2ha e ek wolA wig} e ok (24, <, ol
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