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ABSTRACT

An analysis of the free amino acid contained in the plasma and erythrocytes of the six
groups of Wistar Strain male adult rats (body weight 200-300g) having fasted for sixteen
hours was made by means of the HITACHI Amino Acid Autoanalyzer and the result of
which was corrected with RC-24B TOMY Micro Hematocrit Centrifuge.

There was a depression of the plasma and erythrocytes free amino acid level on the no-
protein diet with ad libitum feeding, But on the 20% casein diet there was an elevation
in the levels of free amino acid and consequently alanine, glysine, lysine, serine and
arginine level in the erythrocytes and threonine, glutamic acid and taurine level in the
plasma increased on the high protein diet.

There was more plasma and erythrocytes free amino acid level on the 5% casein-30%
fat diet than on the 5% casein-no fat diet with pair-feeding, In comparison, on the low
calorie diet more free amino acids were found in plasma than in erythrocytes, but on the
higher calorie diet more free amino acids were found in the erythrocytes than in the
plasma, On the 20% casein-30% fat diet with pair-feeding the erythrocytes free amino
acids level increased but in plasma free amino acids level decreased. Such as an opposite
result was given in plasma and erythrocytes free amino acids level.

In the pair-fed four groups, erythrocytes per plasma generally increased in the rate of
less than 10.0 as the calorie increased,

The essential amino acid per non essential amino acid generally increased in the ratio
as protein level and calorie increased, and that ratio range was from 0.2 to 0.7, And
essential amino acid per non essential amino acid of plasma was higher than that of
erythrocytes. ‘
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EROERFS] /) R2 Plasma free amino
acids &) ¥ Whitehead®E, == Hol® %
ol £} Essential amino acids (EAA)Sl &4
g T, 53] Valine, Leucine, Isoleucine,
MethionineE2] T/ 4 8e], Kirsch®5<) ¢
HAE Ao A Ao e Ao el
o}, Soupart 52 ZSHEES Plasma free amino
acidsiB i+ Alanine, Glycine, Valine5-& X xm,
Tyrosine, Methionine, Aspartic acid %-& v}
2 yaseigle, =3 Adukd oz Plasma 2o
MR (S Ek, mh#E)%2l Free amino acids
(FAA)ZL g9 o] @42 HRAAYT AN
A% AL B useigel =%l Plasma 4
2] FAA® & iko] Erythrocytes £9 FAA xr}
=272 Lysine, Alanine, Isoleucine. Phenyl-
alanine, Tyrosine, Arginine, Proline, Cystine,
Methionine, TaurineEoldlr vy 3zEolglym,
Glycine, Valine, Leucine, Serine. Threonine,
Histidine, Aspartic acid, Glutamic acid5-&
otz pmaoiitl

2.8 v} Calorie @™ v, B RN dojAx=
o] =] {8 Amino acids¥} 93512] LR A ¥
0] Q1t}i=% Plasmay} Erythrocytes4r9] FAAY
Faol AejrlAE 2 27l we} WFo] an
2 FEEE Wistark F£5 R 835 &EFS
ket 20% CaseinfAfifico 2z~ 2BMWHB
Roz MR, ® g9 5% Casein EE 20

Table 1 Composition of diet®

A

% Caseinell & #USAS=}+ 30% MBS M3t W
B2A Paired feeding & 733 2 B ESH
&S 16 o BAHK Rdpsted Plasma FAA 9}
Erythrocytes FAAZ “HITACHI” Amino acid
FHEA BRIQonz 1 BRE 3@
et,

x®SE

1. X%

IRE 200~300g9) Wistark 23] 4% 36 vt
T AHEdtel 6oz e, MAEBRMETS
of debeld dol BRLE 24°C, BE 60% =
ZAdtell 4 1597 Agste] Algsidct o) &
HEABE (CFs), 7 20% Casein B (CyoFs) & ad
libitum-feeding 311 5t, 5% Casein #ASIEE(Cs
Fo) 7 5% Casein 30% f5i58 (CsFa) 2 20%
Casein G BE(CooFo)# 209 Casein 30% g5
H(CaFs2 47 &% 30%H5058%2 Contro |
2 39 paired-feeding3}g o},

1) GFHER - £30] R ER-E Table )
# o] MM}

2. Free amino acids2| &

1) #i : AHH2E Heparin sodium (mg/0.
05mD 2 HHBATE A4 A2A FA2
A Fasting 16 hr¥2] 94 2 Mintal Fi#8580. 25
&/20ml - H;0) & BE 250g% 0. 3mlE & TFE 4
Bt mb A7 AF ] ORAAN  EERMES
3,000 r.p.m, 15min. $4-22)35te] Plasmas}
Erythrocytesgfz 23} v},

Group of diets ad libitum paired-feeding
Constituent CiF, CsoF'y CsF, CsFsy CaoFy CyoF'so
Casgein (%) - 20 5 5 20 20
Corn starch (%) 990 70 90 80 75 45
il (%) 5 5 — 30 — 30
% Salt mixture (%) 4 4 4 1 4 4
Tw Vitamin mixture (%) 0.85 0.85 0.85 0. 85 0. 85 0.85
Choline.Cl (%) 0.15 0.15 0.15 0.15 0.15 015

3 The method of salt mixture was as table 2:
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Table 2 The composition of the salt mixture

A3t 7

Constituent Amount Conatituent Amount
(mg/100g diet) {mg/100g diet)
CaCO, 29.29 CuSQ, - 5H,0 0. 156
CaHPO, - 2H,0 Q.43 MnSO, - H,0 0.12)
KH,PO, 34.3) ZnCl, 0.02
NaCl 25. 06 K1 0. 0005
MgSO, - 7H,0 9.98 (NH,)}:Mo,0,, 4H,O 0. 0025
Fe(CH,0,) - 6H,0 0.623 — -
%% The method of vitamin mixture was as table 3:
Table 3§ The composition of the vitamin mixture
Constituent Amount Constituent Amaount

{mg/100g diet)

(mg/100g diet)

a-tocopherol 10.0 Pyridoxine-HCI 0.25
Vitamin A 400.0 IU Vitamin K 0.05
Vitamin D 200.0 1U Biotin .01
Thiamin-HC) 0.5 Folic acid 0.02
Riboftavin 0.5 Vitamin B,, 0. 002
Nicotinic acid 2.5 [nositel 10. 0
Ca-phantothenate 2.0 Ascorbic acid 50
Table 4 Citric acid buffer preparation
Component Amount
PH 2.2 3.25 4. 25 4.26 8.25 3.2
PH adjust 0.03 0.01 0.02 0. 02 0.02 0.01
Uses column dil. 150¢m 150¢cm 50cra 15¢m add.
NaQOH (N) 0.2 0.2 0.2 0.38 0.35 0.2
Citric acid (g) 21.0 21.0 21.0 26.6 24.55 210
NaQH (g) 8.4 8.25 825 15.6 14.4 83
HCI 35% {rl) 16.0 10. 65 50 15.4 6.8 10.6
Phenol (g) 1.0 1.0 L0 1.0 L¢ 1.0
Thiodiglycol (ml) 20.0 5.0 50 —— — 20.0
BRIJ-35 (ml) 2.0 2.0 2.0 2.0 2.0 2.0
Tota) (H,0) (L) Lo 1.0 | X () 1.0 1.0 1.0

2) Plasmafi#e3®~?: Plasma 1 ol 15% sul-
fosaleylic acid 1 &9 ‘HFHEME REsId & 42
& 94282 (3,000r p.m., 15min. )5t S5
2 BpEEDPlasma§ —20°Cel HEEsta A FAA

2} EEol ARt
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3) Erythrocytese] RERE>~":0,9% Saline 9
3ml 24 3 AA3te] P42 (3,000 r.p.m,
15min. Y&t 952 vla]lx oA 0.9% Saline

3mlz Mol JAE2(3,000 r.p.m, i5min. ) 3
o ARYY 154 d3td SR 25 FR
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Rat l

F & R

l Fasting, 16hr,

Anesthetized |<—Mintal

| Blood '

l Centrifugation, 3,000 r.p. m, 15min.

{

I Plasma '
115% Sulfo saleylicacid.
l Mixing I

13. 000 r. p.m, 15min.

’ Protenized ’
!
¥
! 1)

l P.p.t ' I Plasma sample l
lFreezed (-20°)

For amino acid analyzer l

|

{

| Erythrocytes

lWashing (8aline)
' Centrifugation 7
l 3,000 r.p. m. 15min.
i I}
l Liquid | | P.p. t. |
lWashing (Saline)

| Centrifugation l

| 3,000 r.p. m, 15min.

| Liquid l l P.p.t |
| H:0 add.

‘ Diluted erythrocytes ‘
| 15% Sulfo saleylic acid

l Centrifugation ‘

| 3,000 r.p. m, 15min.

! Protenized l

|

hd

l P.p. t. ‘ ‘ Erythrocytes sample ’
lFreezed (—20°C;

I For amino acid analyzer I

Fig 1. Sampling of plasma and ervthrocytes

B2 E¢3tsd —20°C ol B& 3iivtrt el
A Fd 1750 3l 15% Sulfosaleylic acid 2
BE sl Vibrator2y E&3led Q43
(3,000 r.p. m., 15min. JERE&E K3l Erythrocytes
9] FAAS ma& Rt < F Plasmas)
Erythrocytes®} Sampling€ B#std Fig. 1o Y
e o,
4} Free amino acids®] & Fz: : KLA-2/1

i Amino acid%#75tE AL &% Amine
acids< 150cm Columng- {EHSIR T, @RH:
Amino acids £ 15em Column € {EHsg 1,

lon-exchange resin® Amberlite CG-120 Type I
& At FEP~0d it FHEY 5
#7H Buffer, Ninhydrin 9@ Amino acid cali-
bration mixwre3-2] AZFEFBE Table 4~63}
o] st 3, Amino acids#47#¢] Flow diagram:
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Table 5 Ninhydrin preparation

Component Amount
Methyl cellosolve 750.0 (ml)
PH 5.51 Buffer 250.0 (mD)
Ninhydrin 20.0 (@)
SnCl, 0.38 (&)
Total 1.0 (L)

Table 6 Amino acid calibraton mixture

2Fig. 29} o] BEfysld ey},

5) Hematocrit53: : RC-24B TOMY Micro
Hematocrit centrifuge® sl EWBE(H )
75m/m, #HE 1.6m/m)§ 4] 12,000 r.p. m.,
Smin, (843 116,620 x D2 AL #4117
¢} Hematocritf24 HIESHS

Amino acids ¢ moles/ml Awmino acids # moles/ml|
L.-Lys 2.510. 004 Gly 2.510. 004
L-His 2. 50, 004 L-Ala 2.5-20. 004
Ammonia 2.540. 004 LCya 2.540. 004
L-Arg 2. 540, 004 L-Val 2.510. 004
L-Asp 2. 50, 004 L-Met 2.510. 004
L.-Thr 2. 5+0.004 L-lleu 2. 510. 004
L-Ser 2.540. 04 L-Leu 2. 50. 004
L-Glu 2, 5:40. 004 L-Tyr 2. 5+0.004
L-Pro 5.0 L-Phe 2. 5+0. 004

Contains each of the following amino acids dissolved in 0.1 N HCI at the rate of 2.5:£0.004 micromoles/
ml. For application to the analyzer, dilute this solution with a buffer of pH 2.2 so as to have a density of

0.5 micromoles/ml. and a pH value 2.2+0.2

&R A R

1. AWEHR

ARHVA & FRARECZA 158METH
5 Table 73 o] ad libitum-feeding¥dl #&
EOFS T 550 BEMAE e 20
% caseinBE-& # 46g°] fEEMBME vhep e,
=3t paired-feedingdt 5% caseinfEfBMHFHR A
£ 1g9) REMRMOIG 2, 5% caseinol JERFS

0% MTFE-T £ 228, 20% casein BIRMHFES
19g, 20 %caseinol FRY 30% % MEBES 49 T0g
sl wERMEE Bkt

2. Free amino acids2| 24

£RE ASE 113 9 Plasma®}Erythrocytes
49 FAAS] §3k& KLA-2/¢ HITACHI Amino
acid #ist 2 W ERAY  Hematoorit (S #
E¥ & &2 Table 8~104] viehiicl, Table 83}
o] mEEHS FEAA 8 Total & Plasmatt

Table 7. The result of growth of rats by feeding for 15 days

Group of diets ad libitum paired-feeding
Component C.F, CyF, C,F, CeFso CyoFe CyoFis
Initial B. W (g 241 241 260 262 260 273
Final B.W (g) 186 287 261 284 279 343
Inteke diet (g) 18% 282 246 253 251 260
Growth gain (%) 22.9 119 100.5 115 105 127
Standard error of growth gain 1.95 205 2.53 4,22 4,04 1. 09
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Buffer reservoirs

et N NN NN

N\ /

Buffer Changer

Recorder ‘

15ml/H 30ml/H 30ml/H

Current meter pur:;np
. ! )
Photometer o
P.S.W 1 E] ! Ion exchange
L0 |Cell N resin
4 N

Filter Photoelectric Cell _—<—_l

440mu Colu- |

570mu H mn- il - 30°Cor50°C

640m

Circulator
|va\| . ~ exchange cock

Reaction bath Drain

Fig.2 Flow Diagram
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Table 8 Free amino acids content in plasma and erythrocytes (umoles/100ml)
o ...Group of rats CoF, CyoFs
——
Amino acids . Plasma  Erythrocytes E/p* Plasma Erythrocytes E/P

Essential
fleu 5.01 8.17 1.63 12.63 4.08 0.32
Leu 9.43 12.62 1.3 16.93 879 0.52
Lys 23.80 35. 65 1.50 39.04 53.48 1. 40
Met 3.78 - - 5. 65 2.12 0. 3&
Phe 4,22 6.73 1.60 21,27 4.00 0. 19
Tyr 2.62 4. 83 1.84 9. 21 2. 90 0. 32
Thr 29.18 14.73 0.51 37.90 16. 31 0. 43
Val 13. 25 11.51 0. 87 26.92 20. 65 .77
His 12.30 5.97 0. 49 11. 08 13.97 126
Total 103,59 100, 21 0.9 180, 53 126. 30 (©, 70>

Nonessential
Ala 28,88 84 38 2,92 51,79 ok, 47 1.77
Asp 8 01 10, 39 1,30 9 27 9,08 0,98
Glu 23 41 16, 70 0N 29,35 11,75 0, 40
Gly 59, %4 76,32 1.27 49 25 87.80 1.78
Pro 17.07 26. 45 1. 55 13. 24 11.54 0.87
Ser 54.34 49. 64 0.91 29,39 36. 59 1. 25
Glu-NH, 23.05 17. 98 0.78 26. 50 23.72 . 80
Tau 22,13 2.90 0.13 35. 54 3.12 0. 09
Orn 19. 64 6.25 0.32 21.08 11.72 Q. 56
Arg 1.38 12. 57 9. 11 2,00 10. 53 5. 27
Total 257. 94 303.58 (1.18) 267. 41 207.31 a.11)

** E/N Ratio 0. 40 0.33 0.82 0.68 0.43 0. 63
* E/P: Erythrocytes/Plaema ratio
** E/N: Essential/Nonessential ratio
( ): Average
Table 9 Free amino acids content in plasma and erthrocytes («moles/100ml)
Group of rats CyF, CsFy
Amino acids Plasma Erythrocytes E/p* Plasma Erythrocytes E/P

Essential
[feu 7.35 2.83 0.39 7.82 5.53 0. 71
Leu 8. 89 6.96 0.78 9.89 14. 39 1. 46
Lys 34, 86 31, 86 0.91 29, 50 63.03 2. 14
Met 3.9 0.73 0. 19 5. 61 3.80 0.83
Phe 3.97 1.95 0.49 4.39 5.10 1. 16
Tyr 4.09 2,41 0. 59 6.01 5.69 0.95
thr 38.07 13. 20 0.35 39. 66 53.21 1. 34
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Val 11.99 5.31 0.44 12. 62 13. 64 1.08
His 9.46 5.34 0. 56 9.08 16.92 1.8
Total 122. 58 70.58 (0. 58) 124. 58 i81. 31 (1. 46)
Nonessential
Ala 25.97 108. 15 4,20 8. 11 93.09 L09
Asp 2.06 12.95 6.29 4.21 30. 58 7.26
Glu 35. 41 4.96 0.14 2L 30 12. 80 0.60
Gly 61. 64 74.92 1.22 70. 00 92.19 1. 32
PrQ 13.96 10. 10 0.72 12. 41 31. 16 2.51
Ser 60.91 41, 69 0.68 6L. 18 84.30 1. 38
Glu-NH, 35.75 8.99 0. 25 24. 01 17.91 0.75
Tau 13.57 6. 46 0.48 17.01 5. 31 .31
Orn 10. 60 4.98 0,47 9.38 12.50 1. 33
Arg 9.68 19. 38 2.00 9.68 45. 27 4. 68
Total 269, 55 293. 58 1.09) 314.29 425.10 (1.35)
** E/N Ratio 0. 46 0.24 0.53 0. 40 0.43 1.08

* E/P: Erythrocytes/Plasma ratio
** E/N: Essential/Nonessential ratio
( ). Average

Table 10 Free amino acids content in plasma and erythrocytes (zmoles/100ml)

Group of rats ngFg C“Fsg

Amin:::‘;:i&;\ Plasma Erythrocytes E/pP* Plasma Erythrocytes E/P
Essential
tleu 11. 13 4.55 0.41 5.01 8.3 1. 67
Leu 12. 8 6.94 0. 54 4,87 12.45 2,56
Lys 38.12 59.45 1. 56 31.72 61.55 .94
Met 4.54 2.04 0.45 2.33 4.28 1.83
Phe 6.77 321 0.47 2. 59 58.50 2.13
Tyr 8.87 345 0.39 3.27 4.35 1.33
Thr 34.51 46.23 C1l3 31.58 23.56 0.75
Val 20,22 7.98 .40 7.07 16. 59 2.35
His 10. 60 - — 8. 34 - -—
Total 147.56 133.84 (0.91) 96. 78 136. 61 Q.41)
Nonessential
Ala 35. 06 43.28 1.23 16. 83 74.25 4.41
Asp 1.50 6.33 4.22 3.75 10. 37 2.77
Glu 20. 76 571 0.28 15. 61 12.26 0.79
Gly 53,49 75. 57 1. 41 39.91 105. 49 2.64
Pro 16.13 6.53 0. 41 15.93 9.93 0.50
Ser 31.37 21.06 0.67 2. % 50. 67 2.03
Glu-NH, 29. 57 6. 86 0.23 14.69 21.83 1.49
Tau 4.57 318 0.70 9.64 2.32 0. 24

Journaf of the Korean Chemical Socirty
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O 6.18 5.12 0.83 5.18 5.62 1.09
Arg 10. 76 32.07 2.98 8.60 27.52 32
Total 209. 39 205.71 (0.93) 155. 10 318.25 {2.05)
** E/N ratio 0.71 0.65 0.93 0. 62 0.43 0.69
* E/P: Erythrocytes/Plasma ratio
** E/N: Essential/Nonessential ratio
( ): Average
Erythrocytes = ¢} 100zmoles/100m! A 2] of, T o FEAA ¥t} &80 &3, E/PE Lys

Thr. Lys. $& Plasma'} Erythrocytesrhol v} 2
o} £& &% Vel Erythrocytes/Plasma
(E/P):= Tyr(L 8), lleu(l,6), phe(l. 6)S-& %
3, His(0.5)< 73 ¥¢kr}, =3 Nonessential
o) A = Plasma=e] FAA2] Totald # 300xmol-
.es/100miA £0) v}, €3+ Essential/Nonessen-
tial(E/N)= A2 0.3~0. 43 =lieh 20%
Caseinffol| A = FEAAS Total & plasmay §
180;moles/100m! Erythrocytes poli= # 1304
moles/ 100mi% 5.0]®, Lys. Thr, Valg-2 Pla-
sma U} Erythrocytes rhol . =& k& veR)
3, E/Px Lys(1.4), His(1.3)52 & FAA
of K3t Tz, Tyr(0.3)¢] ZMAde, =%
Nonessential o] ¢lo] A1 8] Plasma #22] FAA 9}
Total 2 #9 270xmoles/100m! Erythrocytes 52|
FAAS] Total& # 300umoles/100miZA &E
Bl ol A9 g ¥Foldet. E/NE ki
2 0.40.724 KEAYV 20% Casein®jrt
E/N& Plasma®e} Erythrocytes7} 3 7 % o]
et

Table 9off e} uf2}3te] 5% casein ol $EHE
B5=} 30%AEES M Etel JA & EiETHEE
FEAAS) Total® Plasma’} # 120, Erythrocy-
tes7} #9 70umoles/100m! o], Lys # Thrg
Plasma 1} Erythrocytes ghollv} 25 =z ko)
Th2 FEAAY [t3h4] &3, E/Pe ZFEAA R
= Lo TFoldzk =% Nonesseptial ol A&
‘Plasmashe] FAAS Totale # 270, Erythro-
«cytesdol A = # 290umoles/100ml. 4 =],
F/Ne A2 0.2~0.58 53¢k 30%RERsTC]
2= FEAAS Totale Plasma 7} # 120, Ery-
throcytess #7 180umoles/100ml A =01 =, dA|
Lys# Thr& Plasmarheili} Erythrocytes sof A

‘Vol. 1, No.2, 1971

2. 1), His(1.9)%2 o1} lleu(0. D2 713
okl rt w3 Nonessentialol] 42 Plasma #8)
FAA®S] Totale # 310, Erythrocytessholl = #
430:moles/100m/ 24 o 3] ¥& Zholddwt
E/N¥ K#32 0. 4ol 9t

20% caseinol| fEHERH=} 30% HEEHS Hugkpfel
o)A & Table 107 o] MmEERHEF] FEAA &
Total2 Plasma’} #9 150, Erythrocytes7} #7130
pmoles/100/ 2 9 A. Lys 3} Thr -& Plasma |}
Erythrocytes dl v} 24 80l&>, E/PE Lys
(1.6), Thr(1.3)%°] ¥2u & FEAAL &5
1.0 LAFol 9ok, =3} Nonessentialol] 4] 2) Plasma
1} Erythrocytessh2] FAA9l Totale # 210«
moles/100m3 To| v}, E/Ne XKiBE 0.6~
0.7A524 A 4Enche F24E 2
e, 309% REAsHEl 49 FEAA ¢ Total &
Plasma¥- # 100, Erythrocytestholl= & 140 o
moles/100miA 0] =}, Lys. # Thr& & A] Plasma
o]} Erythrocytes fholl 43} 2% 3, E/P <&
Leu(2.6), Val(2.4), Phe(2.1)%°| &=, Thr
.8)% B3 & FEAAE 25 1.0BA LS
g ez A%ith =% Nonessentialol A &
Plasmarhe] FAA2Q] Total& #9160, Erythrocytes
dho &= #9 320imoles/100miol o}, E/NE kg2
0. 4~0. 63 =3 v},

98 7ko] Ax4 6 HRTF FEAAo} A = Plasma
thef 1} Erythrocytes #oll ¢ Lys 3 Thr o] o1&
FEAAe] Hdled Eme s 32, =% 713%
& FEAAY¥E Plasmat} Erythrocytesol A Met, o]
et 2t Plasma®] Tyr(&FEHSFE) Phe(5%
casein 30%BSR5EE)3} Erythrocytestre} His(20
Y% casein EMBFRE L 0BRBFE)2 AMHLE
w¥skr}. Nonessentialo] 4 &= Plasmarhe] FAAE
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CoFest CiF ol Ala, o] 743 o), & 48
£ 2% Glyo) Ha&stel.  Erythrocytes 529
FAA$ CyFo8t CyoFw & Gly ol HgE ot &
€8+ 2% Alao) £33, PlasmaciA] 3= ad libit-
um$ 2 Argel ZHF H#o v paired-feeding
¥ 45te 25 Aspol 743 2=z, Erythrocytes
o A& CFel g vUA S#HL2 EF Ta
o] s}7}stgkct Table 8~108 BEHZ Eryth-
rocytes?) Plasma®] SRIRFEE 2B o3
712 Amine-grams3- Fig, 3~146% tlehuic)

# moles/ looinl

0 I

F £ K

Fig. 3~6el A et 9) 25t o] Bhago=
FEHS wEAA 20% casein S| Plasma 9}
Erythrocytestf2) FAAS Fx+ 20% Casein 3
o #MBEH¥rol i3] Plasmayvh Erythrocytestt 3%
#Base Lys, Ala, Val $o] £31 Ser 4o
4 & FAA = AY 25 2& B4
e, =% REiff2] Erythrocytes ¢ Plasma 2}-2}
FAA2| &g vimslyl 20% casein Bfolvt &
ey F83ov TEHo2 Al Lys,
Gly. Arg%-® Erythrocvtes#t Plasma®cl 2k

Ala Glv Lyvs Ser Glu-NH, Val Thr His GluOrn ProArg AspLeu 1lleu Phe TauTyr Met

Fig.3 Aminograms of erythrocytes

smoles/100m;

Ala Gy Lys Thr Tan Ser Glu Val Glu-NH, PheDrn LeaPro Meo His Asp Tve Mot Arg

Fig.4 Aminograms of Plasma
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B -~ Erythrocytes

#moles. 100mi
B 8 5 8 8

0 A ;
A

a Gly LysSerGlu-NH;Val Thr His Glu Orn Pro Arg Asp Leu lleu Phe Tau Tyr Met

Fig.5 Aminograms of C.o F, diet

Erythrocytes

£ moles/100ml,
8

30 F /
20 F
10

0 N "

Ala Gly Ser Lys ProGlu.NH,GluThr Leu Arg Val Asp llew Phe Orn His Tyr Tau Met

Fig.6 Aminograms of CoFy diet
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# moles/100m)

u rroles/100mi

119

20
10

90

70

Ala Gly Ser Lys Arg Thr Asp ProGiuNH; LeuTay His Val Orn Glu lleu Tyr Phe Met

Fig,7 Aminograms of erythrocytes

i o i — - L

Gly Ser ThrGlu-NH;Glu Lys Ala Pro Tau Val Orn Arg His Leu llew Tyr Phe Met Asp

Fig.8 Aminograms of Plasma

Journal of the Korean Chemical Society



umoles,/100ml.

simoles/100ml

10

100
30

70
60
50
40

10

EESSRS 964 RMUAS Plasma ¥ Erythrocytes Free Amino Acidsel ) dhel

Erythrocytes

v e — e

A n L A $ 1 Il $ 1 i 1 1 L N i

Ala Gly Ser Lys Arg Thr AspProGlu-NH,LeuTauHis Val Orn Glu lleu Tyr Phe Met

Fig.9 Aminograms of C; Fo diet

Erythrocytes

plasma

Ao I . " 1 n i i L N L 3 N N A A . 2 L

Ala Gly Ser Lys Thr Arg Pro AspGlu- NH, His Leu Va] Glu Orn Tyr lleu Tav Phe Met

Fig.10 Aminograms of Cs Fao diet
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u moles/100mi

#moles/100mj.

# moles/100mi.

J 1 1 - i 1 i L 1 [l L - 1 i 2 i

Gly Lys Thr Ala Arg Ser ValleuGluNH.Pro / ipGlu Orn lleu Tyr Phe Tau Met
Fig.11 Aminograms of erythre ytes

i

i

Gly Lys Ala Thr SerGlu- NH.Glu Val Pro Leu llew Arg His Tyr Phe Orn Tau Met Asp
Fig. 12 Aminograms of Plasms

Erythroeytes

Plasma

-

Gly Lys Thr Ala Arg Ser Val LeuGlu-NH;ProAsp Gly Orn lleu Tyr Phe Tau Met
Fig.13 Aminograms of C,, Fy diet
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Erythrocytes

Gly Ala Lys Ser Arg Thr Glu-NH, Val Leu Giu Asp ltew Pro Orn Phe Tyr Met Tau His

Fig. 14 amnograms ot CoJ7;, diet

Savt, Kirsch®$-& 5%8ES, 20%EHOFANIA
100g4) HR 5 A58 &9  Plasma 59
FAA, %2 Branch-chain amino acidso] 232
25 29 REECl o] Reid ug
Val, Leu, [leu, Phe%-& ¥, Hisd oj8}
52 EEMol ¥&io] ¥k, Bergen'V3el 9
3wy 0% Casein 25} Nitrogen-free ffIHS
Plasmap2] EAASl & vzl Val, lley,
Leu, Tyr, Lys€ 9% Caseinffo| Nitrogen-free
He} =3, Thr, Met, Phe, Hiss€ £33 9
% Caseinffo] wvdz B3 seigich. FRBA
gl o) MEEFT 20% Caseinfize] H#x
Kirsch%-2l B2} Bergen§el #éioh A2 2
©] Val, Leuy, lleud& EEHKO W ANYLSF
B e A% el g 34 ARQ Y. 5%casein
@RERiEE=l 0% FREFHES paired-feedingd}5i &
8] Erythrocytesth?] FAAS] &+ Calorie
74 BIRGE Alag BY & FAAE A9
Zggo e Lolxlz, 2% Thr, Ser, Lys,
Arg, Pro%e] B8 ¥gtvh, =% Plasma®-d]
FAAE Caloriezt Eo}Al4 Glu - NHz Glug &
olairvy Ala, Gly, $€ &2, v}¢ FAA: &
ek A%

i s shvkel FAAY #e slovt —iid
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o8 5ycaseinol $lol4 #MEEREE] A & Plasma
¥t} Erythrocytesdh®] FAA~ZL e} Caloriest
=o}x) s Plasma® v} Erythrocytessh®] FAA7L
ol AP 24 Aglth oS BEd Er
ythrocytes#} Plasmasl-& JL#sd 5%Casein
BBy BEol v} 30% 5B BEe] 41} 254 22 Plasma
¥ Erythrocytesed ©] 23}e] Arg Asp, & WL,
Glu, Glu, NHz%-& F33 22 Eolalch 20%
CaseindEIRESBEST 30%REH5TES Paired-feeding
8} 2w9} Erythrocytes] FAAS] FEE
Calonie7} ®obA® Thr, Arg & #otAY,
£ FAAS @& 2o s ¥z, §3 Al
Gly. Ser, Glu-NH,%o] %t} Plasma%e] FAA
= Calorie’} Eolrte Taud BT 9E 2
FAA7L dolAlyv A% Val, Ala, Glu-
NH,59| o wsie),  #8 20%Caseinfol A
Calorie”t o142 PlasmaX v} Erythrocytess:
o} FAAS 3o BolAe A¥E & T A3
o, o)A & 5%Caseinifel UM E 2L B
o1 gte,

# W

Wistar RRARRSESGAE 200~300g) 3 #f
f3te] ad libitum} paired-feedingsled (B 16
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hrigoll #Rm3 miEhe} FAAS] g “HIT-
ACHI” Amino acidf #7352 S¥HiER&se RC-
24B TOMY Micro Hematocrit Centrifuge 2 7#
EY &SRy okie 2,

1) mEANS 20%Caseinft ad libitume. 2
AR REAY mEFe] FAAE EEH
Z743lm] Erythrocytest} Plasmas) 1yt FAAS] %
o] Folza, 53 HpEel 719w Eryth-
rocytesF2] Ala, Gly, Lys, Ser, Arg%ol ¥32
Plasmac] = Thr, Glu, Tauw, o] oA r}

2) 5%Caseinoll AGHH™ 30%F5A5S] ArE.2
M LR F 2 Paired-feedingstg &9 Mg
9} FAAY Calorie’} %713lwd  Erythrocytest}
Plasmarp2] FAAZ} Eolx =z, &AE¥9E Plas-
ma$} Erythrocytestpe] FAAE vl 23 &8
152] 2% Plasmar} Erythrocytesth2] FAAR.
o} Z2o 1} Calorier} Z71%]® Erythrocytes%<)
FAAZ} Plasma%9] FAART Eolz o},

3) 20%Caseinoll fEARES=F 30% fRINS] AFER
A KhE 5 paired-feeding3lR -2+ 2) furp
o] FAAL: Caloriet 2715 Erythrocytes®8]
FAAE ¥olAi} Plasmay RE=E  olrlt),
28 v B 2 95 Plasmaz} Erythrocytes
nel Egkch

4) E/PE —ie2 Calorier} &7}5w E/P
o 7t AAE 2HE 10. 0L Fel ek,

5) E/NE —@mes EPaBe 2=
Calorie’} olal®™ E/N = Folnon =i
= 0.2~0.70)q =3} Plasma2l E/N7} Erythr-
acytes?] E/Nxc} AR,

oz AWHRE Colombo plansy 93t A&
R FEHEHTREELRTANA HRIA2HA,
53 FHAE Bt AFAzH2NgFA R
iR HRNEBZESLIA BHE v,
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