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The Effect of Dietary protein Levels and Sources from Animals or Plants on Nitrogen
metabolism of Korean Women

Chungshil Kwak and Haymie Choi

=ABSTRACT=

To evaluate the differences of the levels and sources of protein intake human protein
metabolism, an 26-day metabolic balance study was conducted in 10 healthy Korean
adult females.

In the pre-study, the subjects recorded their own diets for 3 days. The metabolic
balance study consisted of 6-day adaptation period, 10-day moderate protein period(60-
65g /d) and 10-day high protein period(90-95g /d). During the moderate and high
protein periods, 5 subjects were fed the high animal protein meals and the other 5 subjects
were fed the high plant protein meals,

Body weight, nitrogen balance and blood chemistries were monitored through out the
study.

The urine volume were sighificantly larger in the animal protein group and, the dietary
fiber and fecal weights were significantly heavier in the plant protein diet group. But
no statistically significant differences were found between the two dietary groups in
apparent nitrogen digestability, urinary nitrogen excretion and nitrogen balance, Body
weight, serum protein, albumin and HDL -cholesterol levels were not changed, but serum
total cholesterol level in the animal protein diet group was elevated significantly from
143.8mg / dl on moderate potein diet to 173.0mg / dl on high protein diet.

In conclusion, from the observation of this short-term N balance study, plant diet on
the adequate level of calorie and protein intake had almost the same effect of animal
protein diet for protein maintenace in adults,
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Fig 1. Experimental Design

. T i 1] ]
Period (Adaptation) (Moderate protein) (High protein)
Day |1]|2[3[1]2]3]4]5]6]7]8]9]10fu1]1213]14[1516|17]18]10] 20 2a] 2] 23] 24| 26
Diet | Diet . — MP-A? HP-A® —
\ Record [ standard diet —4— P I g ]
wine sampling | | P77 Vi /R /
fecls sampling % // %/ V/// /
td emins | | [ 17/ %

1) MP-A : moderate protein, animal diet
2) MP-P : moderate protein, plant diet
3) HP-A : high protein, animal diet

4) HP-P : high protein, plant diet

Table 1. Characteristics of subjects

Group | Subject | Age(yr.) |Body wt(kg) | Height (cm)
D 23 48.3 154.5
Animal E 23 44.9 151.4
Protein G 21 53.0 156.0
Dier H 20 58.5 157.9
{n=b) J 20 52.8 156.8
meantS.D. |21.4£1.5| 50.5+3.7 [155.3+2.5
A 24 47.2 158.1
Plant B 24 5.7 161.2
Protein C 23 50.5 154.2
Diet F 21 51.8 160. 3
{n=5) K 21 59.7 161.9
meant+S.D. [22.611.5 52.8+4.8 |159.1+3.1
Total |meantS.D.{22.0+1.6{ 51.8+4.3 |157.2+3.3
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Table 2. Nutrient contents of Experimental Diets by Calculation and Analysis

nutrient Calorie Protein Weight® | Fiber®
Calculated® Analyzed® | Calculated” Analyzed®
Period\ G~ | (Keal/d)| (Keal/d)  (Kcal/kg) | (g/d)| (g/d) (gN/d) (mgN/kg) | (g/d) | (g/d)
I 1480 | — — 5.5 | — - - — —
205.7
I 1943|1959 37.85+3.23 (65.4 | 647 10.35 0| 1643 6.5
m | A" |1934 |1937 38.48+3.04|65.8 | 60.7 9.7 jigg 1625 5.7
(MP) a1l 1643 | 8.1
pv |1958 | 2186  41.52+3.74 {66.0 | 60.6  9.69
+16.6
A lwow |25 a3 |z | 8.8 14.04 219-11 470 4.9
N Poe2 : : : +21.7 :
[ 281.0
P |1967 |2073 39.363.54 (9.0 | 9.5 1479 | 156 | 7.9

1) Animal protein diet group

2) Plant protein diet group

3) Calculated values by Food composition table
4) Analysed values by Bomb calorimeter

5) Analysed values by micro-kjeldahl method
6) Weight of food as fed basis

Table 3. Calorie percent of protein, Fat and
Carbohydrate of the Experimental Diets

by calculation (%)
Period gl:nem Protein® | Fat® |Carbohydrate”
II |Adaptation 15.9 29.8 5.3
I Moderate | AV | 13.6 | 30.7 55.7
Protein P¥| 13.5 | 29.3 57.2
High Al 19.1 | 3L.6 49.3
Protein P 18.7 31.7 49.6
1) Amimal protein diet group
2) Plant protein diet group
protein content(g / d) X4(kcal / g)
3) 15l calorie(Keal / d) x100
Fat content(g /d) X9(kcal / g)
9 (ol calorie(keal / d) X100
carbohydrate content(g /d) x4(kcal /g)
5 tatal calorie(kcal / 4) X100

Table 4. Protein contents from animal and plant
sources of the experimental diets by
calculation

Protein
'source

Period\Diet
1 |Adaptation
Moderate
Protein
High

Protein

Total

(8/d) (%)
65.4 100.0
65.8 100.0
66.0 100.0
92.2 100.0
93.0 100.0

Plant
(8/d) (%)
3.7 53.0
17.2 26.2
5.9 78.7-
2.5 4.4
73.6 79.1

_ Animal
(g/d) (%)
30.7 47.0
48.6 73.8
14.1 21.3
69.7 75.6
19.4 20.9

Al)
PI)
A
P

1)Animal protein diet
2)Plant protein diet
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Table 5-1. Meal Pattern of Adaptation Diet

Meal . Menu 1 . Mﬂlu_z_____
Ingredients Amount(g) | Ingredience Amount(g)
Toast Hot Cake
bread 60 cake mix 50
strawberry jam 20 egg 20
Breaz- |Salad butter 5
fast] cucumber 20 soybean oil 5
apple 30 {Money tea
ham 20 honey 20
mayonnaise 15 |Apple 100
Mik 200 {Egg poarched 50
Boiled rice with curry sauce |Boiled rice
rice 90 rice 70
curry powder 15 |Kimchi 40
carrot 10 [Soybeancurd, fried & braised
onion 30 soybean curd 70
potato 50 green onion 1
beef 40 garlic 1
soybean oil 5 soybean oil 2
Lunch [Kimchi 30 soysauce 2
Danmuj 20 solt 0.5
Coffee
coffee powder 1.5 |Crown daisy, seasoned
white sugar 4 crown daisy 60
cream powder 4 sesame oil 1
green onion 1
salt 0.3
Coffee
Coffee powder 15
Boiled rice Boiled rice
rice %0 rice 70
Kimchi 50 Kimchi 40
Oyster & Squid, seasoned |Oyster & Radish, fresh
oyster 5 oyster 8
squid 30 Korean radish 40
water cress Y] white sugar 1
Korean radish 30 green onion 3
white sugar 2 sesame oil 1
red pepper powder 1 kochoojang 10
green onion 3 vinegar 3
salt 0.5 |Beef & Pimento, stir-fried
garlic 2 beef 40
Supper (Egg, fried pimento 20
egg 50 garlic 1
soybean oil 2 sesame oil 1
Laver, toasted green onion 3
laver 2 soysauce 3
sesame oil 15 | soybean oil 2
soybean oil 15
Soybean sprout, seasoned
soybean sprout 50
green onion 1
sesame oil 1
garlic 1
04
Ice cream(12% fat) 120/Cream wafers 30 Apple 100
Snack |Tangerine 100{ Peanut 30 Jklly 1

0
Steamed sweet potato  100)

3, AL 3 F %3, ¥F PHE 33
3 F 100mlE F3ld C-Hel 05mis} 34 &
Zolddl Yol Fo] YFR AU

A AYA A ZAHHH L, b FEA
oA 248 AFHFHS o] 83t A3t
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o] &3 vy oz ¥ A

2) 839 ¥4
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B AL A Ait, Japan)2 &3 3%}

e

AP A= SPSSU SASE o] &3t B 435}
At ZF A¥7I7ol Ho|FHE PEXS) ®
ZoE AP T-testd Duncan test,
Peason correletion, regeression analysis§ o] &

ste] 2 Aolut FRAAE A% WrlA,

Az

1L 9% ¢ o993 4AF

4@l €% % GHIFS Tablezol A
e uig Askm, HFEHEA o3 A
#31 BMX e Ao Aolg voln YUt

— 227 —



o -

-% & 4-3 9

o R or L
st Apuey 002 v undop 114 N 11 Apue)
o Aaf [i°4 puee)y or NUBIq 1.3 nuead 001 apddy 0f ®RY)|  ypeug
002 v uadap 001 ol addy (-4 Apue)|  eug 05 SIBJEM WESY) 001 auualue] g SRJeM UL 0ot uusdue |
of . wuea] 0 nuead 03 () Sf)wead 2y 002 R ol uwﬁu% 1 s <0 o uwoaios
SI2JEM WY anuadue ] 0.2
o 7 5 001 'L 001 ;yeod 10ms paweng| 0T (18] 2,21 )ureald 9] % urey 0 es 2 TeBouA
90 yes £ o ueagAos € uomo uaaid 50 ped [ Buelooyooy
1 nres 1 el £ 0nesA06 £ aoneshos £ a0neskos 1 10 ues%
('3 wey (1] o ueaq4os 1 aed (1] woosysnW 1 uowo UL I ansed [44] es
£ uowue RS € onesios ® oy "4 oawd ott pind ueaqAos 2z UoRX U8 S 0 uress
£ onesios t pand uass 2 [0 suresa €0 ies @ Jq | poseiq L] Jqunond 001 13
® wioosygsnus 001 pm3 weaq4os Q oaund S flo awes® P} P pouy ‘pund ueaghog PoUOSERS “LqUMOTy pauj-ms “jadg
® oluawd | pasrexq 1] J3q oL 1% -Ins ‘oA P §39g <0 yes Z hliad 50 b
® joq 7§ pauy 'pand ueaqhog|  pouy pauy ms 'jadg ] Jedaua 1 sapmod saddadt pas 1 e8NS Auym € Tedaua
pauy g0 e s ‘owauny 9 JRg ® S KM [ el Z e £ o veaqios H e¥
-ms ‘ol 19 jxg 1 Spmod 1xidad pas 1 fedns awym [11] e ot Burfooyroy [ Iedana £ 0 Auess 2 ledns Jingm zaddng
] Jedatna 1 el i E £ Tedauta H UOIUo U H Jedns angm £ aoneskos | sapmod saddad pai
1 el t i ¥y redauna z el | sddng oF ysipes urasoy € uono U £ U0 UL £ uoro uE
ol Suefoooy z IB¥ng anym 1 0 uesH H reBns auym g wsho ® ysipel Uee0y o oaund 0 ystpes ueasoy
3 uouo u3aLd € oo yaaLs S Bueooyoox 1 sepaod 12ddad pa ysayj ‘ysipey § sasdQ o pmbs 00t ] 0 pabe
o ystpes uBa0Yy € ysipes ueasoy| 2 Voo URY € womo 4a3LY pucses pmbg | pauy PouosTas ‘pnbg
H . ko ot pmbs 23 (stpes uRA0Y 1.3 stpes uealoy o oy fyousy -ms oeny 7 jRg
31} “ystpey 1 3AQ Paucsea ‘pmbs L 1Rpio S sk a1 ¥oeg uzaqhos ® 1oeG Leaqhos 05 pouny o youry
or Ry oty ysa1} ‘yspey 1 131840 s34} ‘ystpey 7§ 101840 0 QU o ou ] 3 o R
S1 yoem ueqios 07 peq uesqsos o mouny| € Ry 0u papog u porog ou pog 204 papog
oL U o 0 [ Raed o ans 7 sopad N
U popog 30u_panog 20U papog urean apmod urwan
2 pared 1 RN UM ¥ Tens Juym
[3 Japmod tweard [} Spmod W { Rpamod 395300 4] Dpaod 2jj00
3 1eHns M ¥ ens aym 4503 R0y
gt npmod 94§03 Sl #paod 25500 90 nes 4 e
4403 }j0) 1 e 304 yepod uBsElY
¥ i ’ 1pmod U @ paifes <0 10 awess €0 s
1 xjred 4 Jedns auym 305 yoenod ueysery 1 uomo U8 1 L= } BPMOd WEID
1 Voo u3dLY s1 Sapmod 33jj03 €0 yes 12 2pMOd WERD) % noxds uraqAos y spmod wean 1 oo oL ' 1e80s Ay
1 0 JuiesIE Ei0%] { [0 RuesE 4 Te¥ns auym PRUCEES 'INCIS UG08 3 1edns auym o ASTED UMOLD [4] pmod 2§
] naxds uedqAos ® YRy 1 uofwo uIasd (31 sapmod 337500 90 yes 1 sapmod 331300 PoUOSES *ASTED UAMO0L) 29400
POEEIS IN0Ids UEAQA05 )4 fnwueq 0 ASTZP UMOL) 4500y 1 oned 140D 1 0 UBAGAOS ("4 fnueq
1 el < o ueaqios PIV0SERS "ASTED UMOIT) 174 dnutue|  youn S0 {10 ueaqAos 0S npuRy 9 nogy i % mny|  yxm
g [0 UEaQAos 0t 1%5q 0t 0 weaqhos S [0 ugaqAcs I3 soneshos o Joaq 4 83 S o veaqfos
4 L d 05 ozed €0 ies oy J3q 4 U0 13018 oS oerod [ 21540 [ g
' WResA0E 13 GO0 € 33 S wue o€t PO Ueaqhos b3 LTy 05 ¥peqod uexsse ('3 ojered
06 P2 URIQAR ot e 05 peiod UBHSTR € avend pestery 0l U | p) PRk ol uorue
posten st sapmod Aung pauy “yoepod ueysery] o1 om0 P pouy 'pmd ueaqfog St spmod Aumd B werod vexsery ] o
3§ pouj ‘pimo ueaghog ol e ueaghcs or Roumy st sapmod Auno oy owny (4 N UEAqAos 1] fpumy L1 sopmod Lumd
or pwny 08 ou 05 o s1 ¥oeRq UeaqAoq 0l U 0 *u
o U | ones [ wu | ones o wou | w0z 1] wou | ones
U panog ALMD ya 3ou pIfog 20U popog AU qum 20u popog @ou popog Aund Y 30U papiog 30u papog ALmD (qum U PIpog
114 N 0% AN 006 MW
st asteuuoAeul 3 o uexqfos 00t A 3 [ ueRAcs
® cymod oS 8 00t addy [ 32
00 Rulia] 0F dde 0 omi addy pouj ‘387 ozt biua! 4 urey ) ‘383
001 addy 174 Rqumond 4 Kooy [48 eTeUuoABUL [ dnyay o1ewoy 02 Aouoy € wrey
peEs e Aoy 4 Rqunon 152} 00 ¥ muadsp 0€ urey €31 £au0 0€ dde )
§ © uzaqhos or o ueaghos 1.3 urey | -yeag 001 sdy 4 Jqumony S o ueq4cs 0 RqUID | -y
S g o1 auueBrew ot anq peres 05 b ] pees S BUq pereg
01 % 00  we Augmens (14 -] 07  we Auxmens 14 2 o lnng Inuesd 53 88 02w Augmens
[ *hu e ] PR o O e Sy peaxg o an 3es 2] prax 05 X BT 05 pean
& e WH el ME) WH e,
unowy e Il S 2 ! S
P | e | g g | O | g =
1P U210 ¥ 3(p umioad [eunuy Ny noiD

191(] U901 9)BISPOIN JO uIaljed [BN ‘€ -S 9lgqel

11 wej01g YBIH JO wIeYed e Z-§ dlgel

— 228 —



- @l @A UAFES § - HEAY FYol AL DAl v A= I -

2. A5zt 2 A7

AU 3AEL @ AYr1e B By
& AAF A7) oot HHetelol AFo
d¥en oz & YA AFH Yge
AE 713 < A9l Wyl Ak

3. i Ao} wj A ge)

1) s

Z} 4371t T4 dAAEC) ujdF e
%2 Table 63 -t}

HE713 T 1Y F o8 9 fresh weight
9} dry weighte 2zt 7840g7 21.28g0] 1t}
ST Yol M e ABY Ao]Fo] thh FE
4 HolEHi B2 Aol o} §o3FH ol
© Wst3, ngu oo B4 Ao|Fo)
fostA gtoh(P<0.01) olal§ 4ozt
G Apole Ao] Fo] Mo a4
#BAZ A} F, dEe) fresh weightdbes
r=0.5286, P<0.05, 149} dry weight9}= r=
0.6505, P<0.018 yehlgich

2) &Y

ZF 4717 T4 AJNAAES] AL )
A% ¥F, PHE Table 63 2t} duws
A Aol 717k F 2MYL TEA Ho]Fo),
£W HF S AEA Kol fosA =%
3 el A $F0 WE ol Uk

1. 9% 8 0 §5

LARYAEL FiAe=(RAT17) "Ha
1480Kcal /9 (28.65Kcal / kg) 9] ¥& dage A
s AR P71 FQoE 1,937~2,186

Kcal/ 9(37.22-41.82Kcal /kg)E& AHsg
t}.(Table 2)

oz dF wjdFL EA o]0
T Bhom Mid HdFHFo) ge4E
(r=0.6560, P<0.01), &= th&i¢] ¢ko] B o 4=
(fresh wt. r=09354, P<O000L, dry wt. r=
0.9035,P <0.0001)% 713t 4@ AAE Bt}

G0"0>d %

10°0>d % *
15911 Aq porrad oures a1 ul dnouS 19Ip [BWIUR WOJJ JUIISJJIP Apueoyusig

100°0>d % % *

— 229 —

o o
23 a3 Z e
= =] 6'35' o
o & 3 -~ ® =
-~ 5 < 5 2 ©
]
o]
= — I IR - I — T g.
[« 9
[l
CBLBARABRKE m
ONNOOOA@A@@
H H R Z
oo — s
RE8IL G858 |Ss
KD*'—‘O—!#O—‘QO)UI g
*

[t el s
SERBRB|ge R
\)oo\)(\)mtono.b.,-\..,cgj
H H H H |+ H B <8
PN W o s Ao g |0
IR N IR N el w
O W WO NN X s
* L=
*

b | et [
2335|8888
TPERSIGEESR
mNmO#OOOAg
HH I HHEE
O DN W = —
ng\wwgmﬁkg
L 00 N O . s\ OO
hwo-owu-
*:%I\DOO [«2 N 74
L e e e
SES8lgeses
oommo&aoooca g—c
H H+ =+ H+ =)
e LLeee mo E.g
g2g8gglgagsgl “<
oioiamoo»—oww
* *

A L L U I < = B~ B
G N O W R W W )
[CRECIERN T~ I C R N7 B A o]
H H H+ |+ H+H+
LI oo
= W MW o= o
o wn S WS o & R

Hd PUe AYISuS( ‘awmjo sutl() pue JySem (e 9 sige)



&2 g 4 o]Fo] 956
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0

31 & uoze] AL widFEe HFHFY
ok 82~143% Axol1 857~9R25% AT =

ZoAol([)olA meudol(N)2 Ax
Mg Zrle E7sln dyiozs A4
jAdeke ajolyl gINA, FEol WE Aoz
g1it}.(Table 7, Fig 2)

Aard AU E5FL AL A F71%
o) wat Fdo) B4 glo] FoJstA FrtstAh
=24 Ao|F& 891gN/ U(177.0mgN / kg /
Ad)ofl A 12.98gN / U (258.4mgN / kg / Y4) &,
Alga 2ol#L 861gN /Y (163.6mgN / kg /
d)eA]  1341gN/ G(254.7mgN / kg / Q)&
2zt ZAst AF kgD A HAHARH da
S5 0 $ 52 FBVAERHAYG(FTEA
Aol : r=09933, P<0.0001, 284 4o|Z
1 r=09831, P<0.0001)28}, 4] ©& 3}
o]l= glgth.(Table 7, Fig 3)

FomAol([)oN mgdo)(V)2 A
AF o] gl we} F53FL F7H9AA
T8, FEA Ao)F2 91.8%01 M 925%
2, AEA Aol 889%A 90.7%E =}o)
7b QI , Aol Y] 2Pol= IAT)

Awoze) g WA

o

FouAol(M)ollA ngwiol(V)E AL
AHAF] F710E & 5B dolzyd =5 2
A AZFE 760g/ L (151.7mg / kg / B) A
9.06g / ¥ (180.lmg / kg / ¥)&2 felstAl F7t
Qo (P<0.01) 484 Holde 792/ Y
(150.6mg / kg / Y )oll A 8.62g / U (163.6mg / kg
)2 Fol7t g, F9o W& Aol N

t}.
A4 AHF Ui =F A4 wjdFe vjg
AEA Ao|Z& ZFuwolo]s 583%=
1 A28 BAL(P<0001) FEA 4

T2 783%°N M 646%2 #ZAstAo &9
HolA & Rttt ey ol(V) A% B

3 Aol A9 v go] f3A Ech(P
<0.05)(Table 7.)

Ao wjdE Zie FRHAECLZE urea
creatinine, ammonia, uric acid $&9.
(Table 8) AW F9 AL Y& YRES
28t urea N9 wjAd#Fa v]&L FE2 0]
(Dol R Ao(N)2 A HFHF] &

e
5
32

2718 BYoy F¢€d g& Aol gtk
B3 urea N9 wjd & AL %ol g+
2, A F9 A4 wjdFo] 2EFE FUH
%o F#EPAE eRiA)

&3 creatinine N, ammonia N, uric acid N
o] sjdFa 1 v &L Fouidolel miuly
Q1 Atojo) z}o)7} AT

fr 4

(%)
wor
wr 7]
B0 e
7

50
40
30
20r
10}

™ T 77T T

Ty

MP-A MP-P HP-A HP-P

MP-A : Moderate protein, animal diet
MP-P : Moderate protein, plant diet
HP- A : High protein, animal diet
HP-P : High protein, plant diet
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Table 7. Dietary, Fecal, Urinary Nitrogen and Nitrogen Balance

. N Intake Fecal N Urinary N N Balance Apparent Absorption
Group | Period

(/d) (mea/d) (%) | &/d) (meha/d) (%) | &/d) (mekg/d) (%) (mg/kg/d) | g/d) (mghg/d) (%)
1 8.04" 160.3°Y 100.0)1.06 20.8 10.5 [6.71* 134.1° 7.5 (0.27° 5.3* 16.98° 139.3° 86.2
> +1.04 +0.38 +6.3 4.7 {+1.28 £31.2 £16.7| +2,23 +£41.7| £1.32 3.5 6.8

=»
'5'_ il 10.35 205.7* 100.0 {0.96 19.1 9.3 |7.60° 150.8* 7.4 |1.79° 35.9° 19.39*" 186.6° 9.7
'.O? $16.0 +0.18 +4.0 +1.6|+0.39 7.1 +3.7 | £0.51 <t12.2) +1.18 +15.5 1.8
g o [9.71 193.0° 100.0{0.80 15.9 8.2 |7.60* 151.7* 78.3 |L31° 25.2* [8.91° 177.0* 9.8
% t15.0 +0.30 +6.4 £2.7£0.60 +22.3 46.1 | £0.50 £8.2 | £0.29 +14.7 3.0
N [14.04 279.1* 100.0{1.06 20.6 7.5 19.06* 180.1* 64.6 |3.92* 78.3* |12.98* 288.4* 92.5
+21.7 +0.39 +6.4 +2.5(10.61 +17.4 *4.4 | +0.66 *17.7(+0.39 +28.0 +2.8
1 8.43 159.3° 100.0}1.19 23.2 14.3 |7.52 144.4 90.7* [ —0.29* -8.3°|7.24° 136.1° 8.7
10.97 £14.1 $0.62 £14.2 6.8 | +1.19 £35.1 +20.0|+2.11 +41.0) £1.13 £11.2 +7.6

o)
g 1 10.35 196.6* 100.0]1.30* 24.8 11.6 [7.96 152.1 76.9* {1.08* 15.6* |9.04° 177.2° 8.4
'-_? +17.7 +£0.26 £5.1 +1.1|+£0.93 +27.2 +9.0 | +1.14 £20.7]4£2.26 +16.6 =2.5

=]
g O {9.69 184.1* 100.0(1.07 20.5 1.1 |7.92 150.6 81.7* }0.70% 13.0° [8.62° 163.6* 88.9
g +16.5 +0.47 +9.0 £4.3|£10.5 +26.2 +10.8 | £1.13 +22.1| £0.47 =15.5 +4.8
N j14.79 281.0* 100.01.38 263 9.3 |8.62 163.6 58.3"* {4.80** 91.2* |13.41* 264.7* 9.7
+25.3 +0.23 +55 +£1.4(+0.44 £159 3.0 [ £0.29 +9.2 | +2.23 +21.8 1.5

1) Mean+S.D

2) Values in the same column not sharing a common alphabet are significantly different at a=0.05 level by

Duncan test among periods

¥ Significantly different between the animal and plant protein diet groups at a=0.05 level by T-test within

a period,

AwWZo] Arak)o g ARt (Table 7)

AP AAES Ha AAHYFel= HAA
N=(AF T 713 09 7Moo} el 2 o]
x ngruidolg ulyo] ual FEA olF
& 1.31gN/ ¥ (252mgN / kg / d)lA 3.92g-
N/ 94(783mgN /kg/ d)o g, A &4 4o]&
£ (.70gN / 9(13.0mgN / kg / &)l A 4.80gN /
A(912mgN /kg/ U)o 25 /& F7&
B9} (Table 7)

A2REAE BAMFFS F9 FBFBA
o) AQL(ZEA 2olF : r=0.9010 P<0.001,
A Aol & r=0,8946, P<0.001) 1 3H
WAl o33 Zoith

TEA AolzdMe
N Balance(gN /d)=0.6024 Intake N{(gN /d)
—45391, R*=0.86

N Balance(mgN / kg)=0.5696 Intake N(mgN /
kg)—82.5644, R*=0.81

A EA Aol M=
N Balance(gN /d)=0.8029 Intake N(gN/d)
-7.0821, R*=0.88
N Balance(mgN / kg)=0.7195 Intake N(mgN /
kg) —115.2660, R?=0.80°] A}

ArEY o) W& ol AU

© 1
iou

8. gxyhal A albumin, A/ G

2 Ao vAe) M3Zohd FHd

2 gxygwa albumin, A / G(Albumin / g-
lobulin) Bl &l = Walyl gldTh

9. 8% Total-cholesterol} HDL-cholesterol

Zaws ngudoldy 84 Aoz
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Table 8. Components of Urinary Nitrogen of subjects

o Total Urinary N Urea N Ammorcia N Creatinine N Uric Acid N
;é, g | @/d) (mg/kg/d) (%) | (g/d) (mg/kn/d) %) | (@) (mg/ke/d) (%) | @/d) (mg/kg/d) (%) | (g/d) (mg/kg/d) (%)
I[6. 7t 134.1* 100.0| 6.40 127.2° 99.6 0.41 83 6.2 0.86° 17.2 12.9°| 0.42° 8.4 6.4
T +1.28 +21.2 +0.39 +13.9 +28.9 |+0.18 £3.9 £2.6 |+0.16 +3.8 *1.3 | £0.05 £1.1 0.9
3 .
10| 7.60° 150.7** 100.0| 7.15 142.5° 94.0 0.58 1.8 7.7 0.83* 16.6 11.0*°| 0.38%* 7.7 5.0
.;F +£0.39 £ 7.1 £0.59 +11.1 £ 5.2 |£0.16 +4.2 +2.4 |+£0.10 2.9 +19 | +0.08 1.9 %11
) g 7.60* 151.7** 100.0{ 6.3 127.0* 8.3 06.52 10.4 6.8 Lo 2.1 13.3*| 0.31° 6.7 4.1
% +0.60 +22.3 +0.30 + 4.6 + 9.4 |+010 +2.5 £0.9 |+0.06 +2.4 £0.4 | +0.08 +2.2 1.2
N| 9.06* 180.1* 100.0| 83 165.0° 92.2° 0.56 1.0 6.2 0.97°* 19.1 10.8°| 0.42° 8.3 4.7
+0.61 +17.4 +0.68 +18.0 + 3.5 |+0.05 *1.2 *0.3 |+0.08 +£1.6 £0.5 | +£0.09 +1.9 0.9
I| 7.52 144.4 100.0| 6.77° 128.9° 89.4 0.64 12.0 8.6 .00 188 13.5 0.43 8.2 5.7
+1.19 3.1 +1.60 +38.5 +12.0 |[+0.15 +2.9 *2.3 |£0.14 +2.9 *2.6 | £0.10 +2.5 0.9
o]
2lg| 7.9 1521 100.0} 6.97° 132.5° 88.4 0.69 13.1 8.8 1.00* 18.8 12.7 0.43 8.2 5.5
E +£0.93 +£27.2 +0.74 +17.2 +12.0 |£0.11 +2.0 %25 [£0.10 1.9 £3.0 | +0.04 £1.0 0.9
3.
Z_ m| 7.92 150.6 100.0| 6.05* 114.9* 77.4 0.57 1:0.6 7.1 1.03  19.4 13.1 0.37 7.6 4.8
gl [+le5 £26.2 +0.28 +15.4 +10.6 |+0.13 +2.4 1.1 |+0.12 *2.2 1.5 [+0.07 16 *LS
Nl 8.6 163.6 100.0{ 8.43* 169.7* 97.8**| 0.72* 13.6 8.3*| Lol 18.9 1.7 0.49 9.3 5.7
+0.44 +15.9 +0.82 +9.4 + 7.2 |+0m 26 +12 [+£0.13 £1.9 +1.2 [ +0.09 2.1 0.9
1) Mean+SD.
2) Values in the same column not sharing a commeon alphabet are significantly different at =005 level by
Duncan test among periods
+ Significantly different between Il and IV periods at d=0.05 level by t-test within a diet group
++ Significantly different between [l and IV periods at a=0.01 level by-t-test within a diet group
% Significantly different between the animal and the plant protein diet groups at a=0.05 level by t-test
within a period
&% total-cholesterol =7} T & 7ol ol AL Ao E & AN 1104~
ARov fo3 2ol gtk 15.47gN /4 AHAA 9252~96.38%2 =<

ot ek 284 Ao] ) A F9
37 &3 total-cholesterol =71 F7H8t 1L,
HDL-cholesterol / total -cholesterol ®]&& 7
234 o HP<005), A4 dude HHE
Z7MINAL W37t gich(Table 9).

| -

Wl gAY Z7E 2TET U
2o Az waRelE Aol 9ua wheby
Frge 27 FadEd ok 779 B
%= YA stk

Are F4EL 89~R5%Z NS B
£ol ol AT HARAT 12~15N/
QAN 0% E4&E G AP0} B3

A3} opPu| 8 o AUTh

7]17¢ 40+4Kcal / kg, 189+10mgN / kg
gzao] A HF dyF LgFTEd
81%Atte EI7PAUARL, B A& 9.7
gN/d3 145gN/ g 4#HA Axe &€
zol7h g, o8 RIE=A2s)
ALNAFE /L FE AL 58
St st
Navarrete =0.7~0.8g / kg2 @#2& 95%
o] ZE4(meat) Tt 284 (beans)o2
Aol F4& 2asyS " apparent N
digestability7} S84 ©@#do] folstA =
b stgeu B AgdMe g4 ©wE
ZHo]7F Gt

fo & 2
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Fig. 3. Dletary Urinary and Fecal Nitrogen and Nitrogen absorption and Nitragen Balance(— Animal
protein diet, ---plant protein diet, MP : Moderate protein, HP : High Protein, 1) Values
not sharing a common alphabet are significantly different at a=005 level by Duncan test

within a group)

Table 9. Serum cholesterol concentration

Gromp |Period Total Cholesterol [HDL Cholesterol | HDL-Chol/ Total-

(mg/d)) (mg/dl) Chl (%)
Animal 1 | 15.8428.9" 63.6% 6.0 43.4110.6
Protsin I | 148.7426.4 71.0412.0 49.1411.9
Diet 0 | 143.8%20.7 62.8% 8.1 £5.01 9.1
N | 173.0417.6* 5.9+ 8.9 3.9+ 2.2¢
Plant I | 157.31%.9 70.1411.0 45.8111.3
Protsin 0| 152.3£2.0 BAL 7.0 4.7+ 7.5
Diet I 134.649.9 64.21 9.8 51.0%11.2
V | 1485+21.8 59.9% 9.4 42.5116.2

1) Mean+SD

4 Significantly different between [ and IV periods
at a=0.05 level by t-test within a group.
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SMETE 55 A4 A ¥&Le ZAasly
=F 24 wWAdZE Frlksta O F71E9 o
HEE 84 Aae FUld 3 AYLS ¢ F
AR B AN 1Y F =F A4 v
2 A4 43 F9 58.3~90.7%J 1L, 1 & ureaN
o] 774~%96%% XYL AA: AT
=Z AL A, ureaNe MZ =2 Aad
AE BT ol UE RuEHRETIYX
sl 7o) o3 706eN/ Y A =
T AL 332 6558N / Y(92.7%), 135N /
d AFAE 11.1gN/ L (80%)ol e, A



2 A0 =5 A4 AT =099 4
AAAE 71831 B 1239 1 Shela®s r=
09959} A#AAE Byt #A717F 189+
10mgN / kgo) #x2l0] HHA] =3 A4 wjid
£& 80%0lU4tt?

B AgoA] g kg 65g/ dollA 90
~05g/de2 FIMAE W dwoeze 3
A2 WAdZFE "t glo] Fr%E F78A
I Ao g wjdge FUE AAHER
He § - 48440 257 Fo3HA S0}
8t o}

B AgoMe} Zo] AEA dAY Fg
1S 357 2 FAEeE FET 4E AHA
24 A AN FAidiAt
H]=3l9 . 08g/ kg 9w A& soyy
protein®. 2 QA HES W 0.6g/kg
1S soy9} beefe] H]-&& ZeldtHA 4
S| =ishe, FA%Y, NPU, BV
2ol 7} AT
ALY L Ah dHEH 22 4BAAE
Hol B Ao r=0900 03 72l sl
A r=0.83°]Ac}.

A717re] A JdFHZe] Wz B3
2 ¥ Z9o FJduA albumin, globuling-2
FEE 9ASA FAHAH. Oddoyed® ¢
3 5094 12gN /U3t 36gN/ L& AFA
Aoy ¥4 %9 protein, albumin, globulin,
A /G ratiodl] Hz}7t QA
3 29 total-cholesterol &+ 1047+
B4 19 4o)(145gN / d) A3l 93
&tAl F7H8IR L, 2L 4o Y ojg
Aol Fee FekA &%k
o, o8] HANEERPFF R FAEFS F=2
g A BT Ao} n-FiA]olst total-
cholesterol 358 23+ 237 At

T 14R4E AFHEZ de g3 gEes
9] A& widFo] F7IetL AFoAe A
9] FFEE A2 E HIEETS 3 gl
Aed £ dgdre HEA Yoy o

o
o

p'L

o2
o . rlo
rlo

¥

1=

=]

oft A L
2 >

2,

5
o
-
L

e ZEA 2olF nrt Bwo ynow
o] A4 ujdFgoly 23548, ALHY e
2ol 71 Qloith

20ty #E

2lo] Tl o] ¥ FE (65 / Y, 90~95g /
d) 2 F9S FEAIG A EH 22 (75~80%)
92 39S 9 A dA AR A v 9
< AES7] H5td 1090] F= AR &
oz A@AolE AFeIA ALY
A%g g3t & gk

1) A9 F& FEAHolFo] FostA B
t}.(P<0.05)

2) AEAHolTo] Afd AT ot U
WS gidezo) wjd gL BRoy
A 9] uj M Folr} A A9 apparent diges-
tability = 88.9~925%2 FEA 4ol
Aol 7k gl k.

3) AF kg@d AL F4H¥L HAZTH 52
FABAE BLHI(FEA HolE : 1=
V.99, B4 Aol F : Y g2
ol IAT.

4) Ao 29 AiujdEge Fdod 1
g o] A3A) 582~81.74% RN A o)
F7HEFE 1 HEL FANR, F Tl
oyt Fhd e ol il

5) AAHEL ALY P FNEFE
71ste] g4l AA Qo] ¥& FBAAE 1Y
2(r=0.90)

N Balance(gN /d) = 0.6024 Intake N(gN /d)
—~4.5391, R®=086(F 244 o] #)

N Balance(gN /d) = 0.8.29 Intake N(gN /d)
—~7.0821, R*=088(AE44olF)e #AAE .
HAd,

6) @A HH+-E 399 Aoldx &7
33 ¥y F g, abuming &
Apoj 7t 1At

7) 1043 newEEAdYel dHE ¥H

r=0.98)

ofN
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