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ABSTRACT

To delineate the relationship between the nutrient intake from diet and the serum biochemical markers of bone metabolism,
56 postmenopausal women of 50 to 77 years of age were recruited. The biochemical markers including osteocalcin, calcium,
phosphorus, estradiol and free testosterone were measured in fasting blood. Bone mineral density(BMD) was measured also by
dual energy X-ray absorptiometry, and the nutrient intake of each individual subject was estimated by 24-hour recall of 3 days. The age
of the subjects was 64.8 + 7.7 years, and the BMDs of the subjects were 0.86 + 0.26g/cm’(Lumbar spine), 0.60 + 0.10g/cm
%(Femoral neck), 0.49 + 0.10g/cm(Trochanter), and 0.41 + 0.14g/cm*(Ward's triangle). There were no significant differences
among age and nutrient intake level groups due to the small sample size. The biochemical markers showed certain degree of
relationship with nutrient intake levels. The results were compared among 3 groups with different nutrient intake level classified
by the percentage of Recommended Daily Allowances(RDA) for Koreans as follows : low < 75% RDA, 75% RDA < adequate
< 125% RDA, high > 125% RDA. The low encrgy and low riboflavin groups showed significantly higher serum osteocalcin
levels than those of the high intake groups(p < 0.05). On the other hand, there was a trend for serum Ca level to be higher
with high nutrient intake. In this case, protein and thiamin were the only nutrients that reached a statistical significance(p < 0.05).
And the groups with low intake for protein and Ca showed significantly lower serum free testosterone levels than that of other
intake groups(p < 0.05). This study suggests an important role of nutrient intake levels on blood biochemical markers of bone
metabolism. (Korean J Community Nutrition 6(5) : 765~772, 2001)
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1
5] 2wl FES v o] 891 Foll YIA H 4
9% AAZ QA 9lon, EthE5e]

ot} X|Fol| glo] FUdaste] AdAde #I A= Ml
A ol gg=lo] gthMunger 5 1999 : Calvo 1994 .
Dawson % 1997 : Vermeer % 1995). 3352 7|3k
A FAke 293 Jehde | o] & 53] gl
&o] F23 A2 AFHo| Ygrh(Lawrence & Smith
1989 ; Feskanich 5 1996 : Johnston % 1992 : Mat-
kovic 5 1989 : Recker 5 1992). 2 9 v|elq] D(F-35%
-3 1994), SA(FE 5 1997), Higl K(ZF
o - 2] 1997 : 59 T 1999), 299 FHHM|A -
Z8F 1996) 5= Husz ot

olojzro] FUL FEFE VX o] ol g B4
A7 AEH o2 AP 7he-d), 9UFE AFE vk
o 3 A4 TINEY B4 veld D, e K9 B
FAYE o|Fox) 1 QIh(HLm F 1999 A3 - 7 &
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2 23 BAQRJNET TUE AA oo AHAAZ do}

o 2] Z3oA] U, Uik FoME F=
Z#3 vl Do AFAFE € o5 REAES T
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1. MDY QN

20009 99, A% Ae] AZekE 50~7749) 7
4L taoz B A F2H AR A4 563L
EECEENCE Y

2) 43 H 9% YAZA

Aol AZANE Aol AH JHFE shEA 4719
SRS At 3U7ke] A0S Fel o) =
ARt Aol zAL Ade F¢EH =Y Can-
pro(F=AF3s 1998)9 HEFLER(FITF2AEAT
2 1996)¢] HlojetE o}g-3te] At FF= HIAFE X
SHATt.

3) 2¥EY 5%

ZAAAEY 948 2 A% AFS ST T, o|F
Wz WA 28 % £47](Dual energy X-ray absorp-
tiometry : DEXA, Hologic, USA)E ©|&3}9 83(lu-
mbar spire, L1-14)%} thEZ<] thE73F (femoral neck),
5 A AH- (trochanter), SF=A2ME (Ward's triangle)
9] ZUEE AU, 859 FIUER FHHE A
E Al28FA A48F571A9 2UE] HHE AHEE
At

4) EANH

1277 5 el i3 obel AHE 20mlE A
F3ka 2ellA 3023 WA F 2,500rpmel A 1583 9
AEgste] @3¢ £ o5 -70CAM W¥E Bt
Aol AHg3HAT.

5) 24N RN HERY 5F

Hxd QAHQZY EXE: Competitive Holl 2]3}e]
OSCA test osteocalcin kit.(Brahms, Germany)Z AH&-
&l y-counter(COBRA 5010 Quantumn, USA)dA &
A& 244590 ¥4 23 OCPC(O-Cresolphthalein
complexone)$t &7z SHol|A Hatdo) BES A
e YElE olgste AFAsEHEA 7| (HITACHI 747,
Japan)Z ZA3Ion, 3 A& H,.S0, 87004 <l o]
23} molybdate’} ¥H3-3}4 phosphomolybdate 5322
AR sk Yald 938) Phos kit.(Boehringer mannheim)=
o] &) A5 A3sHEA 7| (HITACHI 747, Japan)Z 3
Astdet. @3 o2Eg )& (Estradiol)2 Competitive
RIA kit(DPC : Diagnostic Products Co.)& ©]-&3l4
v-counter(Covra 5010 II, PACKARDA}, USA)IA ac-
tivity® FAs161, 4 FE HEEXHEY FEx



RIA kit(DSL ; Diagnostic System Laboratories Inc.)
o 2J3] Y-counter(COBRA 5010 Quantumn, USA)el
A #4E& 3384

3. A

Age Ave AR FY2AHTFA Wl 7
oz 2l JUPAF M) 75% it 15~125%.,
125% o)) Al £o2 Wrol Fia EEUAE T3
1, 7+ 79] BF7k ZJol= SASE o]&3te] ANOVA AA|

% p <0.05 %A Duncan's multiple range test=
F94E& AR

A - olckE - $AA - 767
o] @ol|lA] 60 o)l A, 8F > EHF > dEA
AR > ofr Azt Foldd A FUsNeH, 259
799l = Mazess 5(1988)2] dTollA 700 49 &9
o} ezt 7R Bl AR E AR
WHO7} 743 2135 715S 383819 A4 (T
> -1, FPAEFF(-25 <Tg < - 1), SUH35(T#
< -25)02 FES A, d=iZEE AA A F
81.7%, 853+ A 9] 46.7%7} S}539 Ao = Vel
tH(Table 2). o]&1& Aap= A5 604 o)1de] o4& o4
oz ZUEE FAT Lee(1999)9] ATelA dhiidAte]
46%7% 859 QEFA ZhEF AP FLEE

gﬂt EI‘I I'_Q Table 1. Physical characteristics of subjects (n = 60)
Variable Mean + SD
Age(years) 648 + 7.7
AAHHALALE O] A Z= =20
1. ZNQYAEY MNHEDY S2E Heigth(cm) 1514 + 56
—%—/‘]’EHAOLX]'Q] %ﬂ?“i%’% 648 + 77*1]%19—‘31, OI%Q’] Weight(kg) 0.0 + 8.5
AT ZFEL 151.1 + 5.6cm, 60.0 + 8.5kge 2 =< BMiI(kg/m?)" 262 + 3.1
A7) &R (FZGF83] 20000004 AN 65~T744 4 BMDEmY?
2ol A7 2 7% (154cm 9} 54kg)el vls) 71 kg &k Lumbar spine(L2-14) . 0.86 £+ 0.26
om AHoz AEE =T meby o|2RE A5 Femoral neck 0.60 £ 0.10
‘_ sholo] A9 ZH NN A Trochanter 049 £ 0.10
BMIT: :gﬁ 262 i 31i ?-_5:- 1_‘4 ] 7]1‘:7(] ] ] Ward's triangle 041 + 0.14
6‘]’:!—’— 9,1"1:: 2285'_‘:}‘ %‘.:7'“ 1’]’&%‘4‘ T-score
ZAlARRLe] ZU & (Bone Mineral Density : BMD) & Lumbar spine(L2-L4) -2.01 + 1.54
A A7, 23(12-14)% 0.86 + 0.26g/cm™|P.oH, =7 Femoral neck -291 + 1.03
27} 0,60 % 0.10g/cm’, HE AR 0.49 + 0.10g/cm’. S ;’/"C;a"“?’ | s
AloLE 2z ard s triangle -3.53 + 1.
=ARE 041 £ 0.14g/cm’E JERYtH(Table 1). ©]1¢} 77 BMI - Body Mass index
2 B g FEEY Aol o]dF - 0]FHL(1999)  2) BMD : Bone Mineral Density
Table 2. Status of bone health in postmenopausal women n{%)
Total 50 — 59 yrs 60 — 69 yrs 70 — 77 yrs »
Status of bone health n = 60) (n = 20) (n = 21) = 19) X
Lumbar spine Osteoporosis” 28(46.7) 7(35.0) 7(33.3) 14(73.7) 2 _ 145291
Osteopenia 20(33.3) 6(30.0) 12(57.1) 2(10.5) ﬁf: 4 } < 0.0058
Normal 12(20.0) 7(35.0) 2( 9.5) 3(15.8) 4P ’
Femoral neck Osteoporosis 41(68.3) 8(40.0) 16(76.2) 17(89.5) 2 = 133737
Osteopenia 17(28.3) 10(50.0) 5(23.8) 2(10.5) ﬁf: B i < 0.0096
Normal 2(33) 2(10.0) 0( 0.0) 0( 0.0) =HpsE
Intratrochanter Osteoporosis 20(33.3) 4(20.0) 5(23.8) 11(57.9) 2 179231
Osteopenia 30(50.0) 8(40.0) 14(66.7) 8(42.1) ﬁf: 4 ) < 00017
Normal 10(16.7) 8(40.0) 2( 9.5) 0( 0.0) =P )
Trochanter Osteoporosis 33(55.0) 6(30.0) 12(57.1) 15(79.0) 2 145737
Osteopenia 23(38.3) 10(50.0) 9(42.9) 4(21.0) 2;:4 ’ < 0.0057
Normal 4( 6.7) 4(20.0) 0( 0.0) 0( 0.0) =P !
Ward's triangle Osteoporosis 49(81.7) 13(65.0) 17(81.0) 19(100) a
Osteopenia 10(16.7) 6(30.0) 4(19.0) 0( 0.0) ﬁf : 8'83500 0654
Normal 1(1.7) 1( 5.0 0( 0.0) 0( 0.0) = 4, p <0.065

1) Osetoporosis : T-score < - 2.5, Ostoepenia : —2.5 < T-score < -1, Normal : -1 < T-score

2) Significance by y’-test



768 - A7 F o149 dF2AASTe) BE TohA AREA 24

HAT, A FTUEE M 442 9%l B3 A
2ol 98] Uit x99 T I Ed A3 444
HAFT

2. IYLAHAL 2T BEHY

ZAMREAE ] B A TS AFFT st B
(Table 3), FEEeo] TLI%E 7P @2 AT
Bgon Zgo] 85.1%. AU/} 87.6%=2 #F%l
n)xE 22 AFHs. ol 19984 I - 9%
AHEABAE 1999)0)4 654 o) dellx ZEF HrE
dlo] 56.8% %} 55.2%% the FFadl vl 7P ¥ A
FHu &g B2 A W3k

ZAR AL AgA HFAGEHE F2A FFAFEY
T5%7%, T5~125%, 125%°1°4 22 F#3t sttt 2
3}H(Table 4), A ZAM 3R] 64.3%7F ABF 15%
ojgke M sk rEehlo) 7hg Azsivier, ZEd
NUAE Z}2t 41.1%} 32.1%9) ZANERF A%
75% 91 At AT =2 HAANQ F AHFS

o &

RN VD

Table 3. Daily nutrient intakes and the Percentage of Recommended
Daily Allowances(RDA) for Koreans of subjects

A 100%7t do] FaF MIAFTS 2AY EX
= wggl Agh A, gopule A9 Az AR
25%9 23.2%. 19.6%7¢ BAFS 15%v1ehe AFH 3t
&Fstd AFAYTS BY

JALHSFF e TUEE v 7 A7 (Table 5),
839 giEAARE, e FURE FoAHY Ao
2 Ro|x ¢gtovt vlAS AaFe] 75% vt AHs}
= zZAHARLe) diEl AR FEEst 051 + 0.07g/cm’E,
ol AREe] 75~125%E AR o qEAY 22
=7} 0.61 + 0.10g/cm’™S HERE Rl H|3f frelH o2 vk
th(p <0.05). ol o|&F - o|@2(1999)°] 404 o)& H7
oA 216W-S WAoo E 3 AFolME vl AdF e oiE
AR drapzie] 3Uwst folel g AHBAE Vet
W, o]&A}l - HwjxH(1996)e] AFANME 50~674¢] &5

Table 4. Distribution of subjects by nutrient intake levels classified
by the percentage of Recommended Daily Allowances(RDA) for
Koreans

Nutrient intake level”

Nutrients Intake RDA%"
Energy(kcal) 15589 =+ 428.6 87.6 + 24.1
Protein(g) 68.5 + 28.1 124.6 + 51.1
Vitamin A(RE) 885.4 + 555.2 126.5+ 79.3
Vitamin C(mg) 96.6 + 395 138.1 + 56.5
Thiamin(mg) 1.09+ 048 108.5 + 47.6
Riboflavin{mg) 085+ 0.35 71.1 £ 29.0
Niacin(mg) 152 + 7.22 117.1 £ 555
Calcium(mg) 595.7 + 2485 85.1 + 355
Phosphorus(mg) 10949 =+ 397.0 156.4 + 56.7
Iron(mg) 121 + 40 100.9 + 33.6

1) Percentage of Recommended Daily Allowances(RDA) for Koreans

Nutrients Low Adequate Hight
N(%) N(%) N(%)

Energy 18(32.1) 36(64.3) 2( 3.6)
Protein 4(7.1) 31(55.4) 21(37.5)
Vitamin A 14(25.0) 16(28.6) 26(46.4)
Vitamin C 4(7.1) 23(41.1) 29(51.8)
Thiamin 11(19.6) 30(53.6) 15(26.8)
Riboflavin 36(64.3) 17(30.4) 3(54)
Niacin 10(17.9) 29(51.8) 17(30.4)
~Calcium 23(41.1) 27(48.2) 6(10.7)
Phosphorus 0( 0.0) 19(33.9) 37(66.1)
Iron 13(23.2) 30(53.6) 13(23.2)

1) low : <75% RDA, 75% RDA < adequate < 125% RDA, high
> 125% RDA

Table 5. Comparison of bone mineral density and T-score of femoral neck by nutrient intake levels (unit : g/cm?)
Nutrient intake level”
Nutrients Low Adequate High
BMD (T-score) BMD (T-score) BMD (T-score)
Energy 0.60 + 0.11 (=290 + 1.13" 0.60+ 0.10 (-2.93 £ 1.01) 0.55 + 0.03 (-3.49 + 0.29)
Protein 0.51 + 0.07 (-3.80 £ 0.74)™ 0.61 £ 0.10 (-2.81 + 1.04° 0.60 + 0.10 (-2.95+ 1.02*
Vitamin A 0.58 + 0.11 (-3.14 = 1.06) 0.60 + 0.10 (-2.93 £ 1.04) 0.61 £ 0.10 (-2.83 £ 1.03)
Vitamin C 0.58 + 0.09 (-3.17 £ 0.86) 0.59 + 0.09 (-3.08 = 0.94) 0.61 £ 0.11 (-2.80+1.12)
Thiamin 0.58 + 0.09 (-3.19 = 0.93) 062+ 011 (=277 +1.1) 0.58 + 0.09 (-3.11 &+ 0.94)
Riboflavin 0.61 + 0.11 (-2.86 % 1.10) 0.58 + 0.09 (-3.14 £+ 0.89) 0.61 + 0.11 (-2.87 £ 1.08)
Niacin 0.58 + 0.08 (-3.18 £ 0.77) 0.61 + 0.11 (-2.82 = 1.06) 0.59 £ 0.11 (-3.02+£1.13)
Calcium 0.62+ 012 (-2.74+ 1.16) 0.58 £ 0.09 (-3.14 1+ 094 0.61 + 0.08 (-2.81+ 0.82)
Phosphorus - 061 £ 011 (-2.86% 1.12) 0.60 + 0.10 (-2.99 + 0.99)
Iron 0.58 £ 0.09 (-3.10 + 0.88) 062+ 0.12 (-277 £1.19) 0.57 + 0.07 (-3.20 £ 0.68)

1) low : <75% RDA, 75% RDA < adequate < 125% RDA, high > 125% RDA

2) Mean + SD

3) Values in a row with different superscripts are significantly different by Duncan’s multiple range test(p < 0.05)
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oj9jzre] FYa HAF Wt EH e DAY ¥
3 gEol 93T 4 E ebdl o, AR
FUdx AHFTE dAY JFAFF tiu] 75% wiut,
75~125%, 125% o4& st Al #o8 Fistd d
Ao e2EleZy, AT 2, AZEE(N2EGY &S
f&] HAE2HE)2e] #3HAE BA5AT

1) 8% AN

To] 228 A9 B LAHLBNE Zrksh}, B
F47} 228 A% 84 26020 Polo] %
Ho} Zrhet), gEkd, BF orEonAL TP T
T4 GFe) A FolWuA FiAL HAMY AEZHA o §¥T
SATH(FZ 4 2000). B ZAIREAIS] HH Qb 02
£ BT 12.68 £ 5.25ng/mloIP =, ALY 5(1995)0]
A7 A4S tos § AToN exHene Wit
o) 22.4ng/mlolgd ARTHE Brout, F5e) 5(1999)

Table 6. Correlation coefficients between the percentage of Reco-

mmended Daily Allowances(RDA) for Koreans and serum biomar-

kers in postmenopausal women

Nutrients  Osteocalcin  Calcium  Phosphorus  Estradiol  Testosteron

Energy -0.134" 0.043 -0.040 -0.148 -0.052
Protein -0.114 0073 -0.016 -0010  0.053
Vitamin A -0.060 0006 -0.144 0.114  0.058
Vitamin C ~ -0.030  0.002 0.007 -0.162  0.093
Thiamin -0.135 0.178 0066 -0010 -0.050
Riboflavin ~ -0.112 0056 -0.127  0.001 0.119
Niacin -0.178 0157 -0.067 -0.094  0.009
Calcium -0.116 0036 -0.001 -0123  0.200
Phosphorus -0.124  0.133  -0.005 -0.141 0.053
Iron -0.156 0022 -0.073 -0.051 0.108

1) Pearson’s correlation coefficeients

o[ 84l - oJthF - HH A} - 769
o] 57 ¥ oAo] BF 12.1ng/mlQ) A= WL}
71 5(1999)0] BF AHo] 458413 H7 A o
o2 243 Q2 Qo] 6.1ng/mlel A} %
Az} 5(2001)°) HEAH 33.64 AL tiAto g 233
7.03ng/ml Bohe H& Ao2 Jehgdd wat #A Foj
A e xH| eZlo] F/HEASS RHAFA
A e2H 7 FEE FUYaAHTEA wet vlws)
H(Table 7), ouviRe] 79 AFF] T5%vHs A5t
£ 79 8% 2287 ¥t 1390 + 4.20ng/mloE
AR 125% ©1’3S AFA8k= 0] 6.03 £ 0.57ng/ml]
Aol vl&] fFejy o2 AdtHp <0.05). EZ HR I
A= AFFY T5%9T AATY A 2 2HAA B
=71 13.44 £ 4.99ng/mlZ BAF] 125%°14-S AHH 3}
= 0] 753 £ 2.1Tng/mi}) A B} Aoz 4}
(p <0.05). L 9°ll 42 FF2NH T Aol g2
U grAFeEo]l w2 FolA g3 22HBNY ¥
=7b =4 Jehg, ddi AFH EFH Q2H BT
BEFeA LS BAFA

2) g% Iy o

B ARk 8% 2t Q18 7kt 855 + 0.90mg/dlz
374 £ 04Tmg/dZ Z3) 19 A FEAY 05~11.0mg/dl
9} 2.5~4.5mg/dlell &3tg o (BT 5 1997), HLA
- o]#2-(1996)0] YR FEAY WA J4 S o= T
Aoy "3 gad o] Z+zk 9.28mg/dis}k 3.43mg/d]
ol A} vk FFI). vhd mHARE FYAFH A
3 5o ¥4 il 53] YRS A7 fE
o, 84 Zew:st Askd shsAel Ao (HEE—F

Table 7. Comparison of serum osteocalcin concentration by nutri-

ent intake levels (unit : ng/ml)
. Nutrient intake level”
Nutrients
Low Adequate High

Energy 1390 + 420° 1243+ 561 630+ 0.57°
Protein 13.50 + 1.907 1277 + 489  12.39 + 6.25
Vitamin A 1197 + 3.36 11.77 £ 5.63 13.63 + 5.82
Vitamin C 12,55 + 5.48 12.17 + 4.42 13.11 £ 592
Thiamin 12.39 + 5.39 13.80 + 4.54 10.65 + 6.13
Riboflavin  13.44 + 499 1198 + 573 753 £ 217"
Niacin 15.36 + 3.87 12.17 £ 5.56 1199 + 5.16
Calcium 13.08 £ 5.25 12.68 + 5.65 11.15 + 3.43
Phosphorus - 1217 £ 4.55 1295 + 5.61
Iron 13.24 + 294 13.06 % 6.15 11.26 + 4.82

1) low : <75% RDA, 75% RDA < adequate < 125% RDA, high
> 125% RDA

2) Mean + SD

3) Values in a row with different superscripts are significantly dif-
ferent by Duncan’s multiple range test(p < 0.05)
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2000), ¥ Q7A3ME(Table 8), G¥d HF5Fol A
ko] 75%9) 9 8% AEFErl 1.73 £ 1.15mg/dI=,
75~125% AT 125% ol dF w0l 74z} 8.60
0.79mg/d1%} 8.64 + 0.96mg/dI] Aol vjd] fejFex
we Aoz yehd(p <0.05), @3 Zdgo| Bl A3
Fol| JFS wu Yo HAFTt EF gopulelA
5 AR 75%vS AF s FollA FojHom v
Aoz vehgtip <0.05). 28 I3 9 A=
FaMFFEd w 5P TR0l ROl & 9&‘4
(Table 9).

3) @3 ¥REE

B zZAAA Y] €3 djAE#T] 29 FEE 14.80 +

T AEEA B

7 - o)d2(1996)9 ATl #H73 F 5d wHel Foj
25 + 49pg/dlolx #7 & 10082 o] 4.85 + 2.2pg/d1%]
ol H]3HH B AL ARty o 2B & FEE ¢
o Holglon, FYLHFFT 2 5HE AL B
2] %kt (Table 10).

HAEAHES 7$ Baran $(1978)0] AA75A3}
Z gz A HAE2HES 593 A7 FDxrt AAdst
S-S H3d vl glon, B Butk opgt q4edME
GAE2E0] UEE fXsh=t gojste AoE d¥
A AtHDixon & 1989). ¥ ZAMNFAES 8 #4 H)
2EXAHEY 2EE 041 + 0.34pg/mlE UeldEd], o
995 5(1997)0] #7 94 674 ddem g AT

oAl FAxsF AR 28 EF #2 HAEXHE F
57.24pg/mi2 WERtEdl, ole @9 5989 AT L 0 o/mlS Ue o] wsh e
p mi= 7( 1_ ON—
oA dzze JzEgti&e] FEE 126.7pg/miclA L = yehgt
o, 974 & g4 Hd FEL 36.3pg/mlolAd A% F ’
Table 10. Comparison of serum estrogen concentration by nutrient
Table 8. Comparison of serum calcium concentration by nutrient intake levels (unit - pg/mi)
intake levels (unit : mg/dl) . Nutrient intake level”
Nutrients -
. Nutrient intake level” Low Adequate High
Nutrients - >
Low Adequate High Energy 8.48 +12.04 6.27 + 8.78 7.08 £ 2.40
Energy 8.28 + 0.84% 8.68 + 0.92 8.80 + 0.85 Protein 424 £ 1.58 8.69 +12.38 483 + 293
Protein 773+ 1152  8.60 + 0.79° 8.64 + 0.96* Vitamin A 6.39 = 6.93 5,54+ 3.75 8.38 £13.27
Vitamin A 8.28 + 0.94 8.79 + 0.91 8.57 + 0.86 Vitamin C 14.74 £22.59 6.40 + 6.33 633 + 8.86
Vitamin C 915+ 051 853+ 079  8.49+ 1.00 Thiamin 493+ 217 732% 974 810%13.22
Thiamin 8.15 &+ 0.62° 8.50 + 0.96® 8.93 + 0.82° Riboflavin 6.96 = 8.90 7.51 +12.86 6.23 + 3.20
Riboflavin 8.47 + 0.91 8.69 + 0.93 8.70 * 0.62 Niacin 408+ 132 9.29:+13.09 490+ 265
Niacin 8.60 + 0.68 8.40 + 0.93 8.78 + 0.94 Calcium 10.21 +£14.40 445+ 212 6.23 + 3.36
Calcium 853+ 100 857+091  858+035 Phosphorus - 8051168 649+ 8.66
Phosphorus _ 8.46 + 1.03 8.60 + 0.84 Iron 7.27 + 7.48 793 +12.31 474 + 2.63
iron 8.45 + 0.95 8.64 + 1.00 8.45 + 0.54 1) low : <75% RDA, 75% RDA < adequate < 125% RDA, high

1) low : <75% RDA, 75% RDA < adequate < 125% RDA, high
> 125% RDA

2) Mean = SD

3) Values in a row with different superscripts are significantly dif-
ferent by Duncan’s multiple range test(p < 0.05)

Table 9. Comparison of serum phosphorus concentration by nutrient

intake levels (unit : ng/ml)
. Nutrient intake level
Nutrients
Low Adequate High

Energy 342 + 043" 336 + 050  3.20 + 0.42
Protein 3.10 + 0.41 340 + 0.44 3.39 + 0.52
Vitamin A 3.40 £ 0.60 3.36 £ 0.51 3.37 £ 038
Vitamin C 3.65 £ 0.59 3.31 £ 0.52 3.38 + 0.41
Thiamin 3.39 + 047 3.32 £ 0.51 3.45 + 040
Riboflavin 340 = 045 3.35 + 0.53 3.10 £ 035
Niacin 3.51 + 0.36 3.37 £ 0.55 3.29 £ 0.37
Calcium 331 £ 053 343 + 045 333 £ 034
Phosphorus - 339 + 047 3.36 £ 047
Iron 3.34 £ 042 3.46 = 0.52 3.19 £ 0.35
1) Mean + SD

> 125% RDA
2) Mean £ SD

Table 11. Comparison of serum free testosterone concentration by

nutrient intake levels (unit : pg/ml)
Nutrient Nutrient intake level”
uirients Low Adequate High

Energy 0.40 + 0.36” 0.41 + 0.32 0.45 + 0.78
Protein 0.11 +£ 0.42*® 0.46 + 0.29° 0.38 + 0.39®
Vitamin A 0.36 + 0.39 0.37 £ 0.35 0.45 = 0.32
Vitamin C 0.28 = 0.36 0.41 £ 0.35 0.42 + 0.35
Thiamin 0.45 + 0.40 0.38 + 0.30 0.42 + 0.40
Riboflavin 0.39 + 0.35 0.44 + 0.31 0.36 + 0.57
Niacin 0.35 £ 0.34 0.44 + 0.33 0.38 +£ 0.39
Calcium 035+ 033" 039+034"  0.69 + 034
Phosphorus - 0.37 £ 0.33 0.42 + 0.35
Iron 0.36 = 0.33 0.39 + 0.33 0.48 + 0.41

1) low : <75% RDA, 75% RDA < adequate < 125% RDA high
> 125% RDA

2) Mean = SD

3) Values in a row with different superscripts are significantly dif-
ferent by Duncan’s multiple range test(p < 0.05)
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