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=ABSTRACT =

This study was undertalien to investigate the effects of dietary protein sources on protein, lipid,
Ca. metabolizm and immune response in college women (20), 16 of whom had Jupito constitutions
and 4had Hespero constiutions based on Kwon’s theory.

They were divided into 3 groups according to the majn dietary protein source ; Beef group,
Yellow tailrunner group and Soybean curd group.

The menu of experimental diet of 3 group were same except their main dietary protein sou
rce (heef, yellow tailrunner, soybean curd ). They were fed experimental diet for 4 days and their
food intake was not restricted.

Beef group in Jupito constitutions and yellow tailrunner group in Hespero constitutions were
expected to present better effects than the other groups, because beef and yellow tailrunner are
good for Jupitio constitutions and Hespero constitutions, respectively.

Results of Beef group in Jupite constitutions and yellow tailrunner group in Hespero constitu-
tions were as following.

1) Calclum retention rate, Calcium apparent digestibility, serum Complement 3 concentration
and LDL + VLDL concentration were higher in both groups than in the other groups.

2) Serum HDL concentration and immunoglobulin G concentration were lower in both grou-
ps than in the other groups.

According to the main dietary protein sources, noted results were as following

1) Serum total lipid and total cholesterol conceniration were the significantly lowest in Soyb-
ean curd group.

2) Nitrogen retention rate was the significanitly highest in Beef group.
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Table 1. Experimental design
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Main dieta Experimental
Constitution Group F AR No. P Age | Weight (k)
protein food day
Beef group Beef 7 4 215 49.9
Yellow tailrunner Yellow 4 4 : 21.5 56.6
group tailrunner
Jupito
Soybean curd Soybean curd 5 4 21.6 546
group
16 — 215 530
Beef group Beef 1 4 21.0 45.0
Yellow tailrunner Yellow 2 4 210 50,3
Hespero group tailrunner
Soybean curd Soybean curd 1 4 23.0 57.0
group
4 - 217 50.7
Total 20 - 21.6 51.9
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Table 2. Menu of experimental diet
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Breakfast Lunch Dinner
Beef Yellow Soybean| Beef | Yellow |Soybean| Beef | Yellow |Soybean
group tailrunner | Curd group |tailrunner| Curd group {tailrunner|Curd
group | group group | group group |group
1 | Main Bulgogi Roast hard- Roast | Roast boiled |broiled | steamed | boiled
s | dietary fish boiled Beef fish bean |beef fish bean
t | protein bean curd curd
source curd
d
a | Common | rice,gimchi, rice, gimchi, rice, gimchi,
Y | diet beansprotsoup, salad raddish salad, raddish—soup, cucumber
cabbage salad
2 | Main Bulgogi Roast fried Roast | Roast fresh Beef steamed| fresh
n | dietary fish bean beef | fish bean steak fish bean
d | protein curd curd curd
g | source
3 Common | rice, boiled gimchi, rice, girnchi, raddish rice, gimehi, roast seaweed,
diet raddish salad salad, cabbage cucumber salad
3 Main fried Roast boiled Bulgogi| Roast | steamed|Boiled | Boiled |Boiled
r dietary beef fish bean fish bean beef fish bean
d | protein and curd curd curd
4 source vegetable
4 | Common | rice, gimchi, rice, gimchi-soup, rice, gimchi,
Y| diet potato—soup, fried pumpkin roast seaweed raddish
bean —sprout salad broiled potato
4 Main Bulgogi Roast boiled |Beef |fried bean Bulgogi | Roast |boiled
t dietary fish bean steak |fish curd fish bean
h | protein curd with curd
source gimchi
d
a | common rice, gimchi, rice, gimchi, rice, gimchi,
Y | diet bean—sprout soup boiled gimchi, raddish and seaweed
spinach salad salad, spinach
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Table 3. Composition of experimental dite and food intake

. Food intake Cal. Protein Fat. Carbohydrate
Group| Corsti- Food
tution (g/day) (cal /day ) (g/day) (g /day) (g/day)
1.5 +2.0 . .
Beef 1) 269+18 31294102 | g1y 10.0--0.3
. . 13.1+15
Jupito Rice 202 £13 685.1 +20.2 a37) 0.840.3 156.2+11.2
2131238
The others 794+ 27 7455 +29.8 ©2.2) 31.04+25 874+ 86
B 95.9+3.6
— 1,265+ 39 1743.5 +54.1 100) 418+11.7 243.6 + 124
. —-
65.3
Beef 3) 236 3318 641) 106 0
E 156
Hespero | Rice 240 816.0 (153) 1.0 186.0
g th 76 063.5 209 375 154.6
The others 9 1,063 (20.6) k !
1018
- 1,502 22113 (100) 49.1 3406
SN I —
Beef 272+15 315.5+15.7 620+ 18 101+02 ! 0
All the (64.1) x
Rice 215413 | 7324+202 | JA0EL4 0.9+0.1 167.0+ 193
Subjects (145)
The others 803427 | 7497306 2‘2'271j;)2'1 27.2+42 975 +7.1
Total 1,290+39 1,797.6 +-59.1 gﬁg 6-5)3'3 392493 264.5+13.3
Yellow 264420 21114182 48.3:£3.9 2.1+0.8 0
Jupito tailrunner (7a.z)
Ri . 9.7 +05
ice 113416 383.5 +12.0 149) 0.5--01 B7.4 4.2
Y The others 926 +22 10295+33.1 7'2(1% 3‘)6 347435 167.9+11.1
E — N N :
L - 1303 -+ 44 16241 +542 652(% 6.1 37.2+10.2 2563+ 11.3
L ] (100)
0 Yellow 215 1718 39.3 17 0
w Hespero tailrunner (51.8) i
P Rice 206 7011 13.4 0.8 150.8
(17.5)
T 23.9
The others 1,019 854.8 ’ 35.2 110.7
A (31.2)
I
L - 1440 17217 766 377 2705
(100)
R e
U Yellow 237419 | 21004181 | B3E3B | qeq0n 0
N All the tailrunner 11(22_';_] ()) ’I
N " | Rice 172420 | 5858+ 242 23041 g7401 1 1335 1124
Subjects - (16.2) E
; The others 93228 860.0 +35.8 14E§1i1)3.4 290.4+4.2 ' 139.74-113
h —tae - +. [y
Total 1241433 | 16568-+49.1 ﬁg{foﬁ)“'s 320:+51  © 2732+147
|
Soybean Tord | 81626 742871267 70(.’?5-'8;-9 R 439 - A
N 1 '
Jupito Rice 13227 449.8 £ 10.2 8‘?531)'4 Po05401 1025 19.2
The others 60013 | 6409218 13(-;‘41; f-g 312482 | 793142
- 1
I N SR R
2 .
S 1,638+ 66 1,842.5 + 60.5 9"(‘;3054'7 766+ 11.7 195.7+ 11.2
O —
Y
B Soybean curd 752 6846 (GG:.ZJ) 41.4 128
E | Hespero | Rice & 219.6 4.2 0.3 50.1
A (4.5)
) 248 -
N The others 658 753.2 26.6) 28.1 65.9
- 93.7
C 69.8 178.8
1475 1,518,0 100) \
U ———‘L ‘- [ EOUVD RN S + - - —_
|
2417 ! . s
R Soybean curd | 781+22 nii+z0s | ¥ - 430477 1 13316
b (72.4) ‘
|
A+1. ‘
Allthe | pie 99412 349+152 | ° ?5"5) 2 041401 | 763.%3.2
! Subj 2+28 | 1
Subject | The others 693+27 | 74154224 19(90“‘7 ) ugw6z | BBHLOS
T 1 vl g S
u2.84 3.8 |
Total 1573 +61 17875 +55.0 e 782274 | 1781142
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Table 4. Food, calorieand fiber intake, and diet digestibility

Group Jupito Hespero All the Subjects
Food intake Beef bo574+08 2N S 305 26208 NS
(g / #sbody weight Yellow tailrunner 239408 26,4 246+06
/ day) Soybean curd 29.8 1.2 26.8 28.6+1.1
Cal. intake Beef 35.4+13 NS 449 365--1.2 N.S.
(Cal / kg body Yellow tailrunner 298+1.1 317 30.4--0.9
weight/ day) Soybean curd 33.5+11 27.6 325410
Diet Beef 92.0+1.2 N.5. 945 92.4+11 N.S
digestibility Yellow tailrunner 90.0+2.2 93.2 91.1-+1.6
(%) Soybean curd 91.3+16 95.8 921+ 1.5
Feces Beef 97.7 +13.9 NS 99.0 97.7+139N.S.
(g/day) Yellow tailrunner 137.0£25.6 845 119.5+21.3
Soybean curd 12354324 169.0 131.1 4279
Activity Beef 341409 M-S 380 331-+0.8 N.S.
(cal / &g body Yellow tailrunner 36.7+1.0 334 348+1.0
weight/ day) Soybean curd BE+1T 383 36.8+15
Fiber of main Fiber of Total fiber
Fiber intake dietary protein food the others intake
(g/ day) Beef 0 77+05N-8 77405 N.S¢
Yellow tailrunner 0 8.6+0.6 86106
Soybean curd 2.1-+01 74405 95403
1) mean+S. E

2) Not significant at @ = 0.05 level by Schéffe’s test
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Table 5. Nitrogen intake, excretion, retention rate and apparent digestibility

Group Jupito Hespero All the Subjects

Nitrogen intake Beef 115,35 +0.58% @ 16.29 15474052 2
(g/ day) Yellow tailrunner 10.43+0.98 B 12.26 11044074 P

Soybean curd 1481 +0.75° 14.99 14844061 2
Urinary nitrogen Beef 218-+0.38%0 0.98 2.03 +0,348b
excretion Yellow tailrunner 1.94+035 8 131 16540574
(g/ day) Soybean curd 2.63+021 b 254 2,61 1+0.18 b
Fecal nitrogen Beef 0.57 i0-042 ) N.S. 0.46 056 0,04 N-5-
excretion Yellow tailrunner 0.9110.16 0.85 0.89 +0.12
(g/ day) Soybean curd 0.81+0.16 059 0.774-013
Nitrogen Beef 12594046 2 14.85 12,83 +048°
balance Yellow tailrunner 7.91 +1.41 b 10.10 8.78 +1.55 b
(g) Soybean curd 11.38 +0.65 &b 1186 11.46 +0,55%°
Nitrogen Beef 82.36 +-2.21 - 5. 91.16 83.46-+2,192
retention Yellow tailrunner 71.60 +£6.70 82,34 75.90 +4.67b
rate (%) Soybean curd 76.70 +1.50 79.12 77.11 +1.30b
Nitrogen Beef 96.26 +0.27 & 97.18 96.38 0,26 - S-
apparent Yellow tailrunner 90.79 +2.36 b 9512 92524211
digestibility (%) Soybean curd 94.63 10.94 2P 96,06 04.87 +-0.82

1) mean®tS E

2) not significant at «=0.05 level by Schéffe’s test
3) values with different alphabet within the column were mgmﬁcanﬂy different at «=0.05 level

by Schéfie’s test

AZe vims 29, FaoRadFA] TF L pgov, FEANA BTt Hold AR &

olg JElUA, SdA A s FEAA 944e A3 & FE gt
FFo] A2 & $AE BRAFU, ¢ FagNATUEE By Y S, T,
=xgz]ugagg% F AN TRT] 2 wgke EdaH S22 F] oA HnrlTe] 7HF g, =7
3%141-4 FRTol HgA A FRI ¥ © T, BR¥TY £o2 veigEd oz Zas Losso
Atk g3, A2 2NEL pzy§Po] AP AL qFTuA o4F A

5%% 2%
Ao Hlm}cq 27 A AcE A 1712 T4
i

ol g1, FFAAAME 7T Be

WARHA PG FES AT AFARL g3
FAATER] ZAIURE R

24 22w E,

o} Corroll’s o] " A|ulatar S£3o] Farel AR
BollAl TuHae 4P 2% ¥Y F3Y 26 EF
ZFo] golpictz wsl, adz Fodgd o5 ¥
3 $2Y20EFF0 Z2H Qe dAras VP
PRE QA s 2

HAAowa £y g vadgrd LDL+ VL

2 veht oot 84 FEe2d R vims BY
FRIZAME ZdA 2 LAl A Mm@ 27
g v »ola glov, HnEst 27N E T
28 FgA o] BgA A HlE e FAE 2
Fo wdd 349 FHe HEIL, dAZ FF
AAde T2 ETF] SFA A v e H

S

- /&5 —



— o o] Holu @l FFo o& AW 9y, AF, e L AQFYe) AP A7 —

Table 6, Serum lipid and Serum lipoprotein fraction rate

Group Jupito Hespero All the Subjects
1) 3 a
Total Beef 73824321 622.6 723.7 +31.2 8
lipid Yellow milrunner 647.9 +25.1P 663.1 653.0 +17.7 ab
(mg/ 100ml) Soybean curd 586.3+:28.8 D 7237 6092318 b
Triglyceride Beef 103.9 4282 3P 135.4 1271 +16.22 N.§
(mg/ 100ml) Yellow tailrunner 1354 136,82 106.8 121,3+23.1
Soybean curd 96.4+27.6b 52.2 81.74-17.0
Total Beef 1805 +7.12 136.8 175.0 +8.04
cholesterol Yellow tailrunner 170.2£38 ab 131.6 154.7 i‘9.3ab
{mg/100m) Soybean curd 152.6 +4.5P 157.9 1535-+3.8 P
Beef 305+37N.S. 465 404+33 N.5
HDL % Yellow tailrunner 466 +3.7 37.3 435447
Soybean curd 43.4 4.5 51.1 446 +39
LDL + Beef 60.5+3.7 N.S. 535 59.6+3.3 N.S.
VLDL % Yellow tailrunner 53.443.7 62.7 56.5+4.7
Soybean curd 56.7 3.8 49.0 55.4+38.9

1) mean =& E.
2) not significant at «=0.05 level by Schéffe’s

3) values with different alphabet within the column were significantly different at o =0.05level by

Schiffe’s test
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Table 7. Calcium intake, excretion, retention rate and apparent digestibility

Group Jupito Hespero All the Subjects
Ca. intake Beef Thog2 +58.3%) & 640,3 699.7+51.3 ®
(mg/ day) Yellow tailrunner 665,1 1684 * 826.3 718.9 4609 2
Soybean curd 10614579 P 1,189.2 1,119.8+546
Urinary Beef g20+17.72 N5 345 76.1-+165 N-5
Ca. excretion Yellow tailrunner 7931187 99.0 85.9+18.3
(mg/ day) Soybean curd 92.3 £13.1 135.9 100.1 +15.0
Fecal Beef 128.1%33.08 2673 1480 +33.8 &
Ca. excretion Yellow tailrunner 1909 ‘J:36.4ab 130.0 1796 +27.7 ab
{mg / day) Soybean curd 318915252 281.1 31144268
Ca. bslance Beef 494.8+30.8 2P 3385 472.5 439920
{mg) Yellow tailrunner 295.2+71.0 & 597.3 462.6 +61.3%
Soybean curd 72314887 D 769.2 73234715
Ca. retention Beef 71.8+28 N-5 52.9 60.1+435 N5
rate Yellow tailrunner 58.919.0 72.4 63.41+6.5
(%) Soybean curd 63.4+44 64.7 63.7+3.5
Ca. apparent Beef 83.1+33 N-5 58.3 795 +43 N-5
digestibility Yellow tailrunner 70.9 £6.0 841 753 +4.8
(%) Soybean curd 713449 76.4 L 723+ 41
1) mean +S.E,

2) not significant at « =0.05 level by Schéffe’s test

3) values with different alphabet within the column were significantly different at a=0.05 level

by Schéffe’s test
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Chandra$ 22 93 C,. @3¢ 23 Y%o=y vt 9
ZetA FFLdE B3¢ + Aotz pod gl 28
1} 832 Immunoglobulin 2ke] 22, Watson® Fr-
eeman®9] A¥ B 1, Reddy® s} A7 o) Pawd
FEgdde gxgs YW Immunoglobulin &%
o] A HA gttty dgens, CHFHE Ju4
Hell 982 gon 2 ¢ 9,

2 A7AA, ANFdgRe 45 A gl B
T Addse zslen, F 4¥FEne] Z Hole
EhuA] goh

iE=)

A3

e

B A= A5gAQ 7)) 23} ( Biochemical individ-

rality ) 2 2HE7] A5t A=A (A Q e 9F)
9 AF E7Ye w EFA AN F¢ANA S AR
dUAEL Qe R Aol Fagagas Ay,
Z7], 252 22z g d Az FEeyged e
v Au g, Ay, gedil @ wEnEs @
A8 nA Pk

it 7122 E I8 TaddIdd
o] Autirte] vlA= G, FEA AEFS HE4Y
Eoz dEste] 10] e o]z dFstm P EP

£ aFoMe T2 AZTHAME &7 o5y
AFPoT 25, TIao Aol AP @t o}
his AUt Hals gadsiad sz, A E44]
FFAME TR L gl & ARS8
o] AuAabeaie gdatast |k a2 2 4
T9 B2 dF o] oquildelid FAR, 4F
o] 4§717te 4 Uyhe] T K3Hct o] Z|TFL A
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Table 8. Serum C,, IgG & IgM

Group Jupito Hespero All the Subjects
c, Beef 1} 103+0.05%) 2 0.71 0.99 +0.052) N. 8,
(g/1) Yellow tailrunner 0.95 +0,142 112 1.00 10,10
Soybean curd 1.14-+009b 1.03 1.1240.08
1gG Beef 143+11 N.5. 18.7 143+10N.S.
(g/]) Yellow tailrunner 16.7+1.6 9.7 16.0+1.1
Soybean curd 17.9 406 14.3 17.3+038
IgM Beef 2.93 +0.24 N.S. 2.43 2,86 +0.22N- S
(gN)® Yellow tailrunner 2.79+0.24 1.61 2.40 +0.28
Soybean curd 2.81 +0.51 2.26 241 4+0.44

1) mean+ S E.
2) not significant at =005 level by Scheffe’s test
3) values with different alphabet within the column werk significantly different at «=0.05 level by

Schéffe’'s test

Ad g=x dibde] fast deldelales Adide
2493 Tt e Ao Aduged, 7R A
o sleldye A de nteby ® QAT gl F4
mekA Apolg vhel ®gleh

g4 AR LN g4 BEAL L FEA DA
¥l3lo] Hu7] el HDLY]&2 vz, LDL +VLDL
Hge o, BB FEA AL 27 T4 HDL
H&o] @3 LDL+VLDL B &e] & ZFikesinh
8 WA gy FoM Cy8eke], SFA DM
7|ze], FFA NS 2720 Bgen 1gG ¥
T EGAAolA Hur|Edn SUF AoA F7]FE0]
v Jebgh ZEdAeME ZERRE, 233F
£o] TR A HAr|FAN T2 FUA A =7|F
a4 ¥ Z7g vk 28y o] BE Hole T
AR 2 fofatd Yo olg 2AR sof, B¢
Ao fgstvta AR L7 "7 ZFA A R
stz FFAAAN RYsidn gARA 27 ) 29
B HYsths 293 8L U e g}

E 472347 249 ZEAW 2H80] B4 ek
Y ol= £ 4877 A2 FPLlE Bet
I SHA¥AEY] AEAFNEE Q3 Hujaske] FHoy
A adwe} Ahrd FHUHRT Yolx, AN(HeT
Az, AW RFEC] A Vet Roz A7yt

AAe Holg FAST A WA JHA=
BlZgte] Rd, £ A o] FoN FUF 4244 0]

FREAA FRAUASEE] @AY Jolg B
& FEG 0% Aldett & A ubstge Sxpe)
7HE wota, ofd wat FARMgey FRTo] 1R
sigton, HDLH[8 & 2 AHTF FRF] 714 =
2 LDL+ VLDL g2 714 @2 #Zas e
2 AT7 3¢ olze s e Zg By 3
712k9) HAlj g uisle] woh A58 Ao gk
= o] AxFHojot gl §H, A7) Azte] H
Un v H3 s Al wet Axgle] A go]
A7v, =g g T2 A7 dfaged 4y x4
T 84 FE A6E FFe] Fast gAY o3t
He A ZtE no P2 olfo] 2y goex
F710E Fo 96 £ Qs dotm Az

po gy dc)
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