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=ABSTRACT=

A 44-day metabolic study was conducted to compare the effects of soy protein and
meat protein on N, Ca, P, and Mg metabolism in young Korean males, Meat protein
diet(MPD) and soy protein diet(SPD) were provided for 3 weeks each, For MPD, meat
protein Supplied 50.3% of total protein and mean daily supplies of Ca, P, and Mg were
533.28mg, 1013.01mg, 226.81mg respectively. For SPD, soy protein supplied 51.8% of total
protein and mean contents of Ca, P, and Mg were 737.86mg, 1261.76mg, and 451.33mg.

Mean daily fecal and urinary excretions of Ca were 350.6mg and 113.3mg for MPD
and 515.0mg and 118.3mg for SPD. Apparent absorption rates in MPD and SPD were
34.3% and 30.2%. Mean daily excretions of P in feces and urine were 348.2mg and 68
4.2mg in MPD and 700.4mg and 475.1mg in SPD. Apparent absorption rates were 65.6%
in MPD and 44.5% in SPD(p<0.01). For Mg, fecal and urinary excretions were 144.
8mg and 81.2mg in MPD and 292.4mg and 65.5mg in SPD. Apparent absorption rates were
37.5% in MPD and 35.2% in SPD. The correlations between urinary Ca, P, and their
balance were significant(p<0.001) in MPD, but not in SPD. Urinary Ca was signific-
antly correlated with urinary N, P, Mg(p<0.001) in MPD, but not in SPD. From these
results, meat protein seems to increase the excretions of major minerals compared to

SOy protein,
¥ d7e Bt dhe dF 240 g sl o]RH S,
A4dA - 198949119 74

—516—



- ¥ 2710 Holrt A B AT - - vladlg tAlol tixle A% F710 FA A -

I.M &

ZrgiAte guid, <, ¥elC, ¥geD, &
g, A, A4, #4 d9a A Fd A
a8l 2EH 2T o5 agld oo dFS
wom? o] 291 oA 71 B S B
& 7o) Ao] gl FHAolt), AFU AL
Hg 475 21 qAFENAN BEdie
ZHg Az g oA JH o] e3lz 298
& njxu, o] guA ] F7h= AW S
Z7M71E Ao Yehkted)?® 7, o] wio] gy
Ao e T84 U 53] 117] dAo]
At

Whiting#} Draper= @ do] A¥F Cas
Z7MN 91 AL 9] ol vl o sty e
U, olo thate] Aute B u% lof? 7 1 7| H
& gAskA) ggon], SV AIRES Yo R
& AF HEM™ o]yt 7} AFHUTH

Ko HE 2ol Ao F 8 F°] FE4
gl golu $vees A EA dwEe] F9
FYolng chul o] FH e AHE BuY

43
o

E
(0.
Qg

Aol Aok H2 g9 AP A EA T
23 524 9 Hur)E F4o2 A s
o ZrgriAbol vl FES v 43, &
% Zhg uj o] o7 A A o] Ao 126.5mg 22
Zow g AlojAl 9] 83 TmgRt} frol Al FUME
B

Spencer52-& tf %3} high meat diet& 4 3
A7) AR ES ZA717H(70-132¢) 7 @713
(18-30¥)2.2 dFsiRSw 2 F ZHol F7F
3= ok, ol ;e Aol Qle] ek
o] Z7}ste Ad) 71U E i |k tE dF
S 72Q gtake] Zrte dhidS dE A S
Z7MA 5o A F538 F5ES TLA
Aogn AMF L wid e FaATe RLR
e

agln ZEdAbe] DR dad efadle
gefo] M X IS AFE B 2 o]
A 3}ekg ZUhglol upet AWE g il R

.

o] A3A F7HE ALY, viavlg HHZF
Wildls AUE 2wl dFe] IS EASS
& 2

MahalkoS® 3} Schwartz5®& el A A 2}
S Z7ALY 2S vt g s Fol 9
Aoz Z/NHYSES ruPoy, AP0
Sl AFHFS FUIANASY A¥F vtavlE
v kol & 2ol 7t glon, i F vtdlg ¥
o] Z+Asditte AhtE BTE i £3
Fisler$} Drenick®¢} ¢-fol|A] soy diet(116mg
Mg / day)#} collagen diet(23mg Mg /day)<
AHAA S 28 F vl 1] 5 v A #Fo] collagen
dieto)| A A YA

opetx ZHEdAbE g, o, 42 29
o] Ao|AAE3 B JEa8d oafA
Jae wton A7t WA E 2 A Vel
Uz ek =3 Ao thuld o] 2771 713
Al FES nx T QeS¢ F AATH

SPuet 42 3y ZE HHATol FRNI%E
A} BIA®) o)abd 1976133 19829 & 40
2mg 7} 466mg % 2.1}, 19863l = 593mg o 2 AT
o ZigA etk g E AHHFE 1976
604 &,19823 67.48 2 1986\ 74.28 2. 2 &fv}
T} Z71En, 2O S A FEA Tl
A5 v & E 247} 20.2%, 32.6% 2 41.2%2
#23) Zrbstndct. ez A ey
Qg AsE Bd g 903, AR F -
A7 A o] & F g3t}

B AZE A8 gl F3 sEAYNE
Q7S GAe FYog Mt Ezl Ui gt
A oAl my e A Foud Aolg 7}y
377 Hold A, AAAL 9 2, ¢, vk
Ak} o] E3te] ATAAE vl w3 h

I. Aoia 3w

og

1. 2% A Al (Experimental Design)
81 o] Ay A7} 44U e G 2713

—S517—



2
o

=
- T

AL Aol o ) A dg77te s
a1, g HEH 3594 271x] A F2olE
38tk AA 717 171 A A o] (meat
protein diet) & A& A7 &, 4 7|0l T
WA 2 o] (soy protein diet)2 o}t
Agole 3714 Aoz o]Rojzon 7t
Aol J #7175 viF vhA 2 3 o o A
S AT AL AgAds 24 AE 4o
7170l B 19, 23Y, 4 AFH st i
2 Aol B2 FHZ poolste] AlgstY o
Ed g Ajo|7} BAH A Gedt A 717y HH A

S A A Bt

2. 4@0A

D~

2 AR AR EL thatel AoEe daby
oz 974 A%e 87l Aol 2lah4 444

A, A Aol A2 5HE Table 1
3} 2t 7 oA Y Aol wk A ES
331 ol A AL o] M E S 24 skl onl, A7)
ok £A2 QA Ao 2H 478 8
Ak 49 dAAEE AEAL BY AFE
Holsh A4S Y3 SHES sgon AATAL
AT Aol FAANZ A4 2ol 5 e
= s daRsdAe o A7 217

Table 1. Age, Weight, Height and BMI of subjects

No Age Body Weight  Height BMI *
(years) (kg) (cm)
A 20 53.0 171 18.15
B 20 62.0 176 20.00
C 26 62.0 168 21.99
D 26 69.0 179 21.56
E 26 71.0 174 23.43
F 26 65.0 175 21.24
G 23 63.0 182 19.03
H 28 90.0 168 31.91
Mean 24 66.9 174 22.16
+SD. 43 41038 +5 +4.28

3

*BMI = Weight(kg) / (Height(m))?
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2olu] YutE L AOAC %0 of3le] A
St &S A5 FFAAM F8, e9d,
A, dea 2 JEFS MFoZ HEAT,
dge aud, A o @538 FoR
BH Atwater A& AHE-3te] AT 4 o]
W Zg3 vl g e WE o] HAE 4o
AN EE Aol el BAstd %UF 1083 =
£ A 83] 3l 105+5C & H A A1) drying oven
oA 24 Azt Axste] A4 FshEPez g
5 A E FLPAH1:1) 02 7HE s A o]
0] & A AFZE 50mE $& 3 1% LaCl; 9
o 2 90u) 3Asle Atomic Absorption Spect-
rophotometer(Pye unicam)& wavelength
422.7nm¢e} 285.2nmol| A A 3 H ).

Ao ¢lo] ANl = B3 2o9 1% LaCl
38 tAalo] o] 2 A A2 108] 843t S
Holib otr g vl RAy®RPo 2 Qo g
278t

(2) 2WHEA

Qe e Rad 2EAEE Aol F2l
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AW Fo 94 Aiol HFLE urease BAY
o3 A & kit (% S A, urea N-E kit) & A}-8-3}
At
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rpmol A 1087 AR ANE 3594EL 1%
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(4) QRN

gl Ay 1Y, 28Y, 4Pl FEA AL
AFsH A3 APl YA S A FHsto I K-
= hemoglobins & ¢} hematocritx] & &4 3} 1,
U A $2A1Z 3 3000rpmell A 20-30% 7t
LA 2Egste d4& AUk 859 Ca, P,
total protein, albumin, K, Na 2 Mg &2
Boehringer Mannheim diagnostics clinical analyz
ers® ¥z A 24511, Fe& Kyokuto Fe reag-
ents 902 AH-519 o, globuling total serum
proteinoll A albuming # gto 2 AAsHTh
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AJ S0 AF e nrjaw A Aole T
WAoo AFRMF ] dFa HolAEE
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Table 29} Zo] H g2 ojo] YNIFEL T E o]
FouAAol7} 87.108 2.2 7w E 4 o|Q]
83628 B}t ¢k 358 Btoy fFHQ Ao
EoRA) 3 Ee Foy A4 ol X 30938 &
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0.05), &3 YEFH njavg FEAAA
295.25mg, 451.33mgo. 2 317]hl A A 0]l 220.
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Table 2. Comparison of Nutrient Contents of the Experimental Diet by Calculation and Analysis

(Mean+S.D.)
Diet Meat protein diet Soy protein diet
Nutrient Caculated” Analyzed Caculated Analyzed
Energy(kcal) 2514.15+£10.54* 2500.794 147.54 2507.96+ 4.33 2609.981+170.79
Protein(g) 90.734+ 0.94 83.62+ 4.04 90.331+ 0.25 87.10+ 2.56
Fat(g) - 64.59+ 10.71 - 80.62+ 12.05
Carbohydrate(g) - 396.10+ 41.09 - 384.101+ 13.48
Ash(g) - 2433+ 197 - 3093+ 1.99*
Ca(mg) 613.58+ 6.10 533.284119.77 655.22+ 5.50 737.86+153.74
P(mg) 728.04+72.88 1013.01+ 81.71 834.701+62.4 1261.76+135.85+
Na(mg) - 220.494+ 29.58 - 295.25415.45*
Mg(mg) - 226814 17.00 - 451.33470.07**
Fiber(g) ' - 710+ 0.13 - 782+ 3.06

1) by Food Composition Table

Values are the mean of 3 menus of each experimental period.
* Significantly different from meat protein diet period(% P<0.05, %% ¥ P<0.001)

+ o Significantly different from caculated(+P<0.05)

00-427.06mge] FojH o2 A YebtHP<
0.05). ol Aol A7t AU E
Aotz Aztdch F A FEH A Yeive 48
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Table 3. Mean Daily Fecal, Urinary Nitrogen, and Nitrogen Balance

(Mean£S.D.)
Meat Protein Diet Soy Protein Diet
Parameter g/day mg/kg BW % g/day mg/kg B.W %
Intake 13.88 205.34 100.00 13.94 216.73 100.00
40.65 +27.07 $0.41 +27.00
Fecal N 223 33.96 16.57 2.82¢ 44.55 20.27
4035 +6.85 +2.61 +0.59 +12.94 +4.21
Total 11.06 168.20 82.68 11.03 171.40 79.46
Urinary N +0.97 11470 +7.25 1£0.94 +£27.10 +6.22
Urea N 8.63 131.20 64.48 8.76 136.30 62.87
+0.74 +10.80 +5.56 +0.73 +22.00 +5.24
Creatinine 1.77 26.80 - 1.78 27.33 -
+0.21 +2.78 +0.28 +8.52
N Balance 0.09 310 - 0.09 0.80 -
+1.18 +15.6 +1.18 +18.00
*Significantly different from meat protein diet period( * P<0.05)

sgon, i F48L 8% 82% =2 748t
qee pusga H F2, {94 ¥, 79
H2e = Kol Azt FrEo] # 81-85
%, 84.9% 2 85-88%% ¥ 15X Huang®}
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9-86%2t1 st emg B Ay Aol A fA}
e ¢ 5 Yok

AY A7E Bt F AP Yoty HE
AWZ AL wjd2e 11.068 /day$} 11.038 /
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Atk #=AL ez AFE e
AUS AL LTS AR E 79 P AT
oAA 1Y 13.589—‘] Ai HHA 28F A4 A
2o e 822% A1, 9 249] oA
13258 9] A4 & HHANASH 28F 24 il
go] Mo 762% 2 Jetston, 7z we
& B 34]0](7.16 8 N / day) & A Hste i 9
P AWF WA i AFS AHFY 842%U S
Basch 2d7e AA A%l 13.38-1
3948 YA Y RnnEL B HYE
et frAbsttta &4

PN

A¥E WA E A4 FELE FolA
A vl e 27| Aol A 8698 /day
o} kA Ao)o|M 8768 /dayEA F A
o)zt #2132l 2ol A th h e AW
AoujdFe] B FES AT £ F
AL B2 AVRAE 7IAY, 1 F2 diF
HFgo] Z/HEFE 7132, 2 AN
E AaMF AL s x4 F4 4 F e
FAE e dF B39 nlRA L F A4
2% 5L AAAAE Uehion (r=0810, 1=
0.930, P<0.001)(Table 56 &%) %= A 20| &
Al ALgsle v mERE Hol= y=261+0.
975x(r=0.947, P<0.001) <] v} -¢ =2 J@aA
g 29l &4 A

az g F 2ol kel & 93 Q) Zpe] 7} et
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Table 4. Major Mineral Metabolism during Meat Protein and Soy Protein Diet Period

(Mean4SD.)

Meat Protein Diet

Soy Protein Diet

Parameter mg/day % of intake mg/day % of intake
Intake 533.28+119.77 100.00 737.86+153.74 100.00

Ca Fecal Ca 350.564+102.0 65.7 +19.1 515.03+131.0* 69.861+17.8
Urinary Ca 113.344 45.1 21.26+ 8.47 118.30+ 46.9 16.034+ 6.37
Balance 69.381+131.0 - 105.0 +141.0 -
Intake 1013.01+ 81.71 100.00 1261.761135.89 100.00

P  Fecal P 348.2 + 68.5 344 £ 6.76 700.3 £157.8%** 55.5 +12.58**
Urinary P 684.2 4108.8 67.5 £10.7 475.1 + 50.3%** 3757+ 3.92%%*
Balance -19.484125.0 - 86.33+152.0 -
Intake 266.81+ 17.00 100.00 451334 70.07***  100.00

Mg Fecal Mg 14481+ 50.58 63.841-22.30 292.39+ 65.60***  64.781+14.54
Urinary Mg 81.18+ 30.69 35.84418.53 65.531+ 28.56 1452+ 6.33***
Balance 0.67+ 61.3 - 934 + 57.7* -

* Significantly different from meat protein diet period

(* P<0.05, ++ P<0.01, *** P<0.001)

22 o)A (13948 N/day)el 515.03mgo2
n7IgE 2)o}(13.388 N/day)wQ! 350.56
mgR T} F-21 30 2 #UrHP<0.05). 18y 24
A A3 2d 582 Tadd o)y
30.2%0 Hlste) n7jgwA Yol M= 34.3%
24 %oy F93421 Ao ol lrh(Table
4 Fx).

9 WP A S thAF o2 3te] g HH
#ol] 520mg7H Q] 7leulA(11.38 N)3 ¢
B2 0](133gN) & FUSW iF 25 A
FE 17| A A o] Ajel = 467mgo] Ao, Tt
WA o]A] 282mgO B A B FFEL
D7) E Aolof A 12%, Fa A Aol e
B 46% 2 ettt ol B A Ao vl
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ool B HHATL 620.8mg0lY L, F+8&L
301%24 2 A F aud F483v53)
At £ S/ ZF HFFS & 602

E420) 495%E Ueldded, £ dgdMe
a7 A AlojA](533.28mg Ca)oll 2a &8
o] 34.3% =24 o] nr} AR LYt} o= Tw
A3 go] 2 Aol vlste] Wr] wjEo] opdrt
Azt

A¥E g AL n7)gud Aol
110.96-116.09mg 2.2 41329l 20.81-21.77%°]
o, 337 Hae 11334mge 2 A FY 21.26
%Ro0, FeuAd AojAo)= 116.88-119.61mg
o2 MdHego 1584-1621%F o8 HT 11
830mgo 2 A3 16.03% Rt n7idwA
20]A] B} Fawd AojAld) Zhg HHFo|
Btoy AW E ujd e 3lo)vt o, AHF
o] it W &L 238 7] G AolA]
o o &ttt

AWZE T wjdFgo] S T 8o
E}u_)!é /g _;;:4%]:3‘)3)‘3)’ g.ﬁ.smm), o‘_]- A‘j %%323)‘3)
2 caffeine®g S Ut 2o] Gl A FFo|
e AWE da uidPe 17] Gl E A olAd
113mg, A 2] ojAo] 118mgo] A%, TF
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Ao 21%9t 16% 24 L7|e A A o] Ao
5%A % A Jelsth E3] Foua Ho]Ajd
AHE g ujAdFL AWF A4 wjdF B4
7 2R (r=0.002, P<0.10), 2719 A 2] o]
Aolle FroAH A (r=0.709, P<0.001)
2 »9Y}(Fig.133x). Hegsted9} Linkswiler®
9} SchuetteT%5 o] AFE TN 4687 =2
g A o) 9} 120gF =) I T A o] A9
2¥W%E 3atdo] 21.6mEq/ day$} 59.1mEq/
day, ¢=2 % o|2¢] 21.1mEq/day% 534
mEq / day, total renal acid excretiono] 32.2
mEq / day$} 75.5mEq / day 2 31 @2 2] o]0
A A¥ZE gad, dny o] 22 total renal acid
5o vl d o] A3 F7lstd e, Za i
ojoll e} F7}atgith weha] Tl A ARG E 9
A2 g uj e DA BA7L e, ole
7oA B 2Hsy, Fuud e A
BA7 QeERO 2 Holy, o]of #g AFE=F ol
Bx gorng A8 =9 srle g 4
121 3

AP U4 4 A g3 ZE HEL
A7} 2A el 2lo]o] kg £ Q) 2o
g 3Ag £ e, #e3¥ye nrldwd
A]0]A)34-101mg 0.2 H 69mgo] 1L, T A
Aolo| ME 69-142mg o & B ZHHE ] 10

e meat protein diet

300+ Xsoy protein diet meat protein diet
y=—174+26.0x
% a0k . x (r-—-.-0.709. p<0.001)
=] x*
~
m T N L] . °®
E s lete .
S 1004 > ’.", « » SOy protein diet
g e y=118+006x
£ (r=0002, p>0.1)
0.00+
L -+

8.00 950 1100 1250 1400
urinary N (g /day)

Fig. 1. Correlation between calcium and nitrogen
in urine

Q- sk Al MAE 9 31 BN AR -

SmgolAth. 7| A 2o|xof] HH FF {5
F 183mgoll Wi 25 H3 69mgd <F 38%9
S AR T YoM = B F54F
228mgol] th 3+ 25 & 105mgS 2k 47%0) st
oz Zg BP0l FENA ojrt ur|daF
2olA] Bt} & AL &+ Utk

T o} M9 Zhg dH o] < 520mg o2 YA
gu 2 Hyo] nrguA 2ojo A -65mg,
Fud Aojrjo) 155mgo 2 ¥ Ay Aiee
33 Apol7t UM, ol Ul F ZF ul o]
N7y Hoje 433 =A JElYBEA
Zg ¥ 3ol negativeZ FAVI=H A &
o] X2 Ak E=3F B A7 vus & o A
R, A@7izto] z}ol7} o, EA, 257 9
HAZFL Fa Yol AFE RAGF 238
2, Al A, coffeee] A HFol 7] S 2| o)A
o] 558, F ©ulA o] 1822 caffeine
o] A o] AA3) BA7) w ol o] 8%
Aol &S vz o Algdh
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dud FRo] IE d4RE P dAGH
& Table 49} 2t}

APFFS Foud Aoj7} 1261.76mg 2=
17} gal A Ao] 9] 1013.0Img .t} 25% 718 =%
t} 17] @A HolAlof] di¥F ujdFL 31
2.1mg-384.6mg O 2 ¥ 348.21mgo] Y o0, Fh
A Ao|Alol & 625.5mg-784.2mg .2 H 700.
30mg & e o] T AojAld folFor
%o, g2t A9 JHF b F4Ex
a7 A o)y} B 65.63% 2 TN A 4o
A 4450%0°] vlgtd f4HoR YT
(P<0.01).

F57 o - §F 2 A Holof 919 43}
E5E S AT HAFP N £F G
o] A= A9 F5-80] H45-54% % 1,
SH¢uAd HojolA e 80-85% 8 LEMO] B
A7Ane} vlwsl B ny)guE 2ol
oF7t A Vel oy AR A A gL vt
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1 3T
g1 7o} H¥= Aoy AdF 40](990.9mg
P), o 2 Z+40](13923mg P)L oy 27
& 240](1560.1mg P) <] Al71A] A g2 o] A
E5ee 25 B 68% % B8] A% Sch-
uette 9} Linkswiler’= 254 # %8 590mgl g
33 ¢ AHETE 890mg} 1660mgl 2 F&
), 5L 59.7%1 4 65~67%2 7+l
1 3 oo} Spencer5o B M T AN B

EEFA
2¥FE Q wjdFe ny|gu A Aol 66
1.6mg-719.7mgQ! 3 684.2mgo] N o w, T A
Al o] Alofl &= 419.8mg-533.5mg<! H 7 475.1mg O 2
F Aol F 7t FAHQI z}elE Ve tHp<
0.001). 53] 7IGuld Ao]Ajo] AWF A9
vjAleke AWE A4 (r=0.704, p<0.001)R ZF
v A 2 (r=0.807, p<0.001)3 & A BAE
ZHR I oy, FeF 2ojal o] AWF ]
e £¥F A4 wdZTe BA=05
64, p<0.01)7F ou, 2HZF g WjdFT=
A7 Ak (r=0.186, p<0.1) (Fig. 2, Table
5.63%). Schuette®} Linkswiler®+= Z+g 3 ¢l
A 4 eES 590mg¥ 508 .2 23 <A 43
S 890mgoll A 166002 Z7} Al LAuZ
Ql wj M2 637mgoll A 1188mg o 2 F 7} 1L,
Zemel5¥9] BTN ZE AFAFE 9

* meat protein diet

o meat protein diet
Xsoy protein diet

900 y=430+2.24x

Z 800- © o7~ (r=0807, p<0.001)

~

g 700.. . .. B - .

o, 600; ) % .-:. *, soy protein diet

g soop e y=440+0.301x

§ 400t . ™ (r=0.186, p>0.1)
3004 :

400 800 1200 1600 2000 2400
urinary Ca (mg /day)

Fig. 2. Correlation between phosphorus and
calcium in urine

-9 38 9-
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Pmgo 2 FLu AHF N vl FL 679mgol A
1288mg 2. 2 A F o) vl 3t Zvlsl} ). 18
U gl 2F6) mg 2¥F QA wjd g ms
o] o) A& o2 Bl A Ql HZF
o] 7|GMA 2|ojA] 769mg, T A 20|
1033mgol Yot} 2 F QA wj T 413 4mgT}
331.3mg o2 F2A4L gien FouA oA
o ¥e AL Jehlo] B A9 vzt
Ao} ] B ME FF 40]F(1077.5mg
P)o] A 2l vl d o] 406.8mg0] I, &7 2] ol
#(1129mg P)& 430.6mgo 2 &7 2lolZdA
A¥ZE Qo) ujd o] oAk FUtste] & A S
Vb L) 3 17 g A AojAlo] AW F Q19
s go] 2W3E Zg wdF A3 RA (=0
807, p<0.001)7} & whd FEu P AojAld &
o)2) st AT oA (r=0.186, P>01)7} gl A2
el wEo] m7)dud Hoju A¥F
iAo st A A AHAZF L= T8
A ol A A F gkol] o] @ Jgolta B4 Utk

Qo] HyL ny|iA Ao]Ajel] -9lmgol A
3lmgl 2 W -194mgolu], FINF 2oJAle
-56mgoll A 216mg o2 B 86.3mgolF o} F
Aol zztole F9AQ Aozt YehdA] ¥t
t}. Q1 A e] St wet d HEol TAAA
Uelhd R 158 2E 73 20 gl JHF
& AF kgF 0.45¢(597mg P), 0.60 & (643mg P),

*0.75 8 (721mg P)% 0.90 & (801mg P)& AHAAA

S Q) HYPL —155mg, 87.5mg, 104.6mg 2 3
44mg 0.2 2l 43 o) 597mgol| A 72lmg &2 F 7t
%l © 2 A} negative balanceol| A] positive balance
(104.6mg) & TAHNOD o | Ao
T Ao 44 (991mg P) oy A Z4(13
92mg P)% ;e 174 (1560mg P)2]olAje]
Q! H3o] —152, 5532 3lmgS =2 WU
B Ao 9 4 Fo] 1013mgQ] 719
Aoloj e ¢lol HyPo] —19mgS 2 negative
Aohrt, M3 o] 1262mg2.2 F7ME FYda
Hojof & Q9] Hyo] gmgl2 STHE HL
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Spencer':”’o Zr_}ﬁ" AF o] RomA (219

), 919 A #H 32 854mgoll A 2003mg .2 F7H
*l%‘“ﬂ ol H3o] 65mg} 82mgolF o, Zg
AHES A £Fo2 (828mg) HFHA7IEA
Q1¢] 4 FE 845mgoll A 1977mg 2.2 Z7HA H & Wl
9l ¥ & 20mg=} 93mgo| AUt H 28 A=
ZH47(819mg) 2 21 (854mg) & A o2 HAYS
o ¢l HHL 12mgol W 1, TF 852mg U 133
4mg2 2 AN S ) HFo| 184mg o 2 72
Hel %‘—7]-(p<001 YeRI AT, ol g A3t
E /A1 B A7) H48 B T Ao
Ale] 1 3o} 86.33mg 22 et R {4kt
T 24 9o, g AolAld
Zga o AFFE v st FA3] positive
balancez Stz A4 F# JAAT —19.
43mgo 2 UehdRe nrigwdoe] <l HFo]
2o 9ds vz s Aoz AtgETh

o] Aol Aol A Q1 & PP FE= a0

- Q- whall g Al BlAE QY FI10 I B -

Aor, Ao] gy e
w}a} J—% *a-}—:— &40:?—_5 Alg gt
Z < wjd o]
o o}'x_“&ﬂ](r—0807 p<0.0
1)%_— 7}11““1 B33 F7Me 4Qe o=
A4 AFs] Bolof & A 2t}

5. vkadlg tA}

Sl A 220 o} vlavlg M g
2 2HF nlavge P32 Table 49 2o

olavl g A FS T E 4]0]A] 451.33mg o
2 317) gl A 4o]Ql 226.81mgH.tt o H o2
EQTHP<0.001). 1 F wWiAdFE 7] @A
Ao Ao W 14481mgo 2 FohulA Aojajel
202.39mg .t} Fo1F 0 2 Wxuk(p<0,01) &
o gt i v &-& 22} 63.84% 9 64.78% 2 A

vty gy AWE vlavlg WS
17] @l Ao Ao 7 81.18mg & = A H Fol|
3 v]go] 3584%A FEuWA AolAel 6

Table 5. Correlation Matrix among Urinary Excretion and Balance of Nitrogen, Calcium, Phosph-

orus and Magnesium in Meat Protein Diet

N urea Ca Ca P p Mg
in Urine N in urine balance in urine balance in urine
urea
N 0.810%**
_ca 0.709%%*  0.709%**
in urine
bagzrilce -0.151 -0.285 -0.539**
in Erine 0.704%**  (.714%*  0.807***  -0.412*
balance -0.565** -0.609** -0.629*** 0.329 -0.771%**
Mg :
in urine 0.635*** 0.579** 0.788*** -0.577** 0.674***  .0.551**
balangce -0.112 -0.233 -0.309 0.234 -0.267 0.646%** -0.364

* PL0.05, ** P{0.01, *=« P{0.001
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5.53mgQl 14.52% B} foF ez FAdH(p<
0.001). ©] A3} = Fisler®} Drenick®<] ol A
soy diet ¥.t} collagen dietol| A A¥Z o} F
W dFo] F7te Biet YA th

Mahalkos®9] A& vd HHFS 1Y
65 & (229mg Mg) ol A 94 & (258mg Mg) o2 Z7}
gu 25 vlavlg vl Fo] 106mgol A 119
mgQ 2 223 F7Hp<0.05)8 Uetion,
oladg B35 242t 13mgd 1Tmgo 8 BF
positive balance@ 21} 9] &<l zlol& ol
o} ey B Ay vladlg YEL 517 oy
Z A ojAlol 0.67mgo] Aot T 2 o] A]q
93.4mgo. 2 A A A =AU (p<0.05).

ael3 ANF 2y S olavlg e AdF
o] Z@BA NN 127] DA HojAde r=0
788(p<0.001)0]5, FAHA 2o|Ao& r=0
A57(p<0.05) A tHFig. 3% 2). £2WZ Qo) v} 1
g7 Ao e 7] gl d AojAd

o8 g

r=0.674(p<0.001)2 ¥ &4 E Yehi o
v A Aol Ao &= r=0.367(p>0.1) & T4
7} A9 tH Table 56342 ).

* meat protein diet

3004 v Sy protein diet
I~ soy protein diet
3 21=54.0+0.987x
~ r=0457, p<0.05
g 200 E L 4 x ) p 0 )
=
U * . .
ol meat protein diet
g 1007 «Y=179+1.16x
5 (r==0.788, p{0.01)

0'00 " i " i

20 50 80 110 140

urinary Mg (mg / day)

Fig. 3. Correlation between calcium and magn-
esium in urine

Table 6. Correlation Matrix among Urinary Excretion and Balance of Nitrogen, Calcium, Phosph-

orus and Magnesium in Soy Protein Diet

N urea Ca Ca P N Mg
in Urine N in urine balance in urine balance in urine

u;:a 0.930***
in E?ine 0.002 -0.137
bagice -0.355 -0.332 -0.215
in :rine 0.564** 0.540** 0.186 -0.416*

P

balance -0.301 -0.295 -0.293 0.297 -0.327

Mg * * ok
in urine 0422 0.340 0.457 -0.550 0.367 0.026
halaﬁce -0.117 -0.187 0.322 0.4]16* -0.125 0.752%** -0.013

= PC0.05, =+ P{0.01. =** P{0.001
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Table 7. Hematological Observation

Blood(unit) Preexperimental Meat protein diet Soy protein diet
Hemoglobin(g/d}) 16.43+ 1.06 15.83+ 0.77 15.76+ 0.94
Hematocrit(%) 46.65+ 2.88 4520+ 1.85 4521+ 2.78
Tatal protein(g/dl) 8.641 0.36 7.484 0.21* 7.59+ 0.30*
Albumin(g/dl) 5.04%+ 0.14 4.66+ 0.12™ 4.85+ 0.11%
Globulin(g/dl) 36 + 035 281+ 0.26™ 274+ 0.30""
A/G ratio 14 + 0.16 L7 £ 0.19* 1.8 + 025
Ca (mg/dl) 9.78%& 1.15 10.28% 0.57 9.70+ 0.40*

P (mg/dl) 435+ 040 4.261+ 0.46 405+ 0.42

K (mEq/L) 4.53+ 0.15 4.18+ 0.46 4.53+ 0.42
Na (mEq/L) 1453 &+ 3.01 1433 4+ 225 145.6 + 0.74*
Mg (mg/dl) 133+ 0.25 1.20+ 0.14 1.33+ 0.37

Fe (ug/dl) 179.55427.81 185.38£49.53 112.31424.86%*""

+. Significantly different from Preexperimental
(4++ p<0.01, +++ p<0.001)

. Significantly different from Meat protein diet period

(% P{0.05, %% P{0.01)

A 7 Ag4o]F9o ¥3F hemoglobin,
hematocrit, ¥ 3% total protein, globulin, Ca,
P, K, Na, Mg 2 Fe 3tk Table 79 FA319
t}. Ad Ao n]sle total protein, albumin,
globulino] A 7|7k 5 fFoz A (p<
0.001)std o, AAE 717 54 B +Fe
¥ Qo) 2AAct. £3] albumin 7} Na §&-e 117]
gl g 2 ojAlo) 4668 /dl, 143.3mEq/L&
Tl Alo]rjQl 4858 /dl, 145.6mEq / LBt}
fFod oz 23tk (p<0.01, p<0.05).

Zad 2R T n7|d A Ao)d v]3}
of Tl Holof A feojFHog Ygto vy
A Aol &3k glep wiwe] Aqet 79
P HundM e UldxEe €4 dudFe
2 ARG 2F & FFoINo Y, AP o)t

o Zol& ANTH

v
a

V. 2% % a8

57t e gnd 399 Lrlvu s 3

it

b g AHS AAL Stk A Aole
17]l A A o] {meat protein diet : T A
83.628 (714w A 50.27%) LF 533.28mg,
2! 1013.01mg, wt2Ul4 226.81mg), T4 o]
{soy protein diet : %A 87108 (F&H32A
51.83%) & 737.86mg, Q! 1261.76mg, v} 1Ml F
451.33mg) 2 AT AP & 359 H§77
7 FAFA0] 4H7|NE 47| 3FURe=
olFojzon g7t W P& FF3}I
Al A dg4o] HH7F wWF
opAjet 3U 7+ AFsA ) AHL duE urea,
ZH4, 9 2 el EFE # AR, diEe Oy
2, 24, Q2 vty E4EGY RS
A7 A2d, A23Y L A4l AN FH st
hemoglobin, hematocrit, total protein, albumin,
globulin, Ca, P, K, Na, Mg 2 Fe $#& =43}
pii=3



L od 250 02 gy Pa AL AP
o7 S E Aolo A 22340358 oo,
chl A Alolo) A 2.8240598 o2 {9 H
2}0] (p<0.05) & VERY o}, g o] 8ol
= $o3 sjol7}t ek 2WE AA WA
o 17)eu A Ao]A] 11.064097 &, TTw 20|
A1 110340948 oY1, AAHE L nr)chuwd
Ao Ao 0.0941.138, TLRA 2o]AlolE 0
0941188 23 5 2ojzte] 217 Aol
ek

oMl rlo

2. i3 19 Hags AT 27|l
2]0]A] 350.56410.87mg o] A o1t T A 4 o]
A FHAldl & 515.03+13093mgo 2 FrolFos
EROHP<0.05) F5E&E FAHA Aol
giith A¥% H7 Zd Wdge 44 113
34445.1mg 2} 118.30+46.9mg &2 2}ol= gl
Aol g AF ¥ &S 271D E Ho]A]
21.26+8,4%, 9B A 20]A] 16.03+6.37%%
o} 24 HHS 17] Gl A4 o]A] 69.334+131
mg, T A2 o] HHAlE 1055+ 141mgo] ATt

3.t E Ha Q wldFe e F AojA]
348.2468.5mgo] 11, FTerul A Aol A ol
700.3+157.8mgo. 8 foH o g EUH(p<0.0
01). 2¥%F 9 wjd#FL 217} 684.24:108.8mg 3}
4751+50.3mg 0.2 17|l A A o]o A ko
(p<0.001) &1 H& & Zz} —19.43+125mg %}
86.331+152mgo] k.

4. 2¥F FJ vlag e dFe 7] 9 F
2] 0] A] 81.184:30.69mgo] M 1L, T A A o] 43
Al &= 65534+ 28.56mg 0. 2 3Fol= gl ont, A3
2ol o3 HF v &S z+z} 3584413.53%9)
145246.33%2 11714 A A oAl fojH oz
EAHP<0.001). vl B 7|chud
2}o) A 2] 0.67461.3mg BT} Fekun A 2] o] FA]
o] 934457.7mgl.2 feolAod =AHp<O.
05).

5. 9l A 254 #AQlo] Ax, ZE R U9
He 2t 4% 5420 & FaBA<
)8 Jerth AWF w3 JE L a1l
A AolAld] % &9 @A (p<0.01)
o Fead dojoA AMF T
wjAdako]l H3 3 J A AAJHP<O.
. 17] gE NojAldle 2¥FE TE wAaF
A¥E AL (r=0.709) 9} N (r=0.807) s ZF
7 2o AT BA(p<0.001)S BEoY FTEY
A AolAjol & AE BAVE YERA] FUdrHr=
0.002, r=0.187, p>0.1).
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o] Aol A Uehd uhe) o] B A gl = &5
Q9] AALE 71228 F7)17H4E Y] 2A
2 24, 9, vhadlguiAl A8E AAsHAT
Aot e Yolah A FHol @Al
Ag 7)1z o2 & Wile YA Fge
o, AaAlet 2HF Ax IFET BRA Y
259 @g Aol FAHA Furh 22y
2714 thAbel Qolxe A Ao]7) dnk
Aoz 27| S FIF| L HE & RF
E Ayt FouAd vste A2 e
t}.

20194 A} H AP o5l 2 A7 Fol
1976'3 9l 402mg / day, 1982391 461mg / day 1 &
™ 1986'3 ol = 593mg / day 2. 2 AR ol 7} Al
uUebstolch g ahl A A H Fol sjvict 71
1, 53 24 99d AHHEx 19769 F
ol A e 20.2%, 1982 32.6%°014 19
86 412% 2 715 1 Ut kA o2 S/
A3 e %7}, caffeine $89] 715 A&
sl ulg} F7138 thAbe] @stel] i@ A7t
&0 2 o|FojR o}l & Fojr}.
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