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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-24 B TOMY
Micro Hematocrit Centrifuge. .

There was a depression of the plasma and erythrocytes free amino acid level on the noprotein 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 Ilevel 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 rer non
essential amino acid of plasma was higher than that of erythrocytes.
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Table 1. Composition of diet®

Group of diets ad libitum paired-feeding
Constituent C.F, CyoFs CsF, CsFso CooFo CyoFso
Casein (%) — 20 5 5 20 20
Corn starch % 90 70 90 60 75 45
Oil (%) 5 5 —_ 30 — 30
¥ Salt mixture (%) 4 4 4 4 4 4
XX 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 0.15
3% The method of salt mixture was as table 2: )
Table 2. The composition of the salt mixture
Constituent Amount Constituent Amount
’ (mg/100g diet) ' (mg/100g diet)
CaCO, 29.29 ' CuSO; 5H,0 0.156
CaHPO, 2H,0 0.43 MnSO, H,0 0.121
KH,PO, 34. 31 ZnCl, 0.02
NaCl 25. 06 KI 0. 0005
MgSO; 7H,0 9.98 (NH4)6M07024 4H,0 0. 0025
Fe(C,H,0,) 6H,0 0.623 — ‘ —
%3% The method of vitamin mixture was as table 3.
Table 3. The composition of the vitamin mixture
Constituent Amount Constituent Amount
(mg/100g diet) (mg/100g diet)
c—tocopherol 10.0 Pyridoxine « HCI 0.25
Vitamin A 400. 01U Vitamin K 0.05
Vitamin D 200. 0IU Biotin 0.01
Thiamin-HCl 0.5 Folic acid 0.02
Riboflavin 0.5 Vitamin B, 0. 002
Nicotinic acid 2.5 Inositol - 10.0
Ca-phantothenate 2.0 Ascorbic acid 5.0
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Fig. 1. Sampling of plasma and erythrocytes.
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Table 4. Citric acid buffer preparation

Component Amount
pH 2.2 3.25 4.25 4.26 5.25 3.26
pH adjust 0.03 0.01 0.02 0.02 0.02 0.01
Uses column dil. 150cm 150cm 50cm 15cm add.
NaOH (ND 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 21.0
NaOH (g) 8.4 8.25 8.25 15.6 14.4 8.3
HCI 35% (mD 16.0 10.65 5.0 15.4 6.8 10.6
Phenol (g) 1.0 1.0 1.0 1.0 1.0 1.0
Thiodiglycol (ml) 20.0 5.0 5.0 — — 20.0
BRIJ-35 (ml) 2.0 2.0 2.0 2.0 2.0 2.0
Total (H,0) (L) 1.0 1.0 1.0 1.0 1.0 1.0

Table 5. Ninhydrin preparation

Component Amount
Methyl cellosolve 750.0 (ml)
pH5. 51 Buffer 250.0 (mb)
Ninhydrin 20.0 (&)
SnCl, 0.38(2)
Total 1.0 (L)

Table 6. Amino acid calibraton mixture

diagram-$- Fig. 29} Ze] Efyste el o,

5) Hematocrit 5 : RC-24B TOMY Micro Hema-
tocrit centrifuge® RSl FME(E ] 75m/m, 4
8 1.6m/m)< HA 12,000 r.p.m., 5min. (JAHH :
16,620xg)2 U4 2359 1.17¢] hematocritfE =
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Amino acids ¢t moles/ml Amino acids ¢ moles/ml
L-Lys 2.540.004 Gly 2.540.004
L-His 2.51:0.004 L-Ala 2.540.004
Ammonia 2.5+0.004 L-Cys 2.5+0.004
L-Arg 2.5%0.004 L-Val 2.5+0.004
L-Asp 2.510. 004 L-Met 2.540.004
L-Thr 2.510. 004 L-Tleu 2.5%0.004
L-Ser 2.5£0.004 L-Leu 2.510. 004
L-Glu 2.540.004 L-Tyr 2.510. 004
L-Pro 5.0 L-Phe 2.54:0.004

Contains each of the following amino acids dissolved 0. 1N 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.
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Table 7. The result of growth of rats by feeding for 15 days

Group of diets ad libitum Paired-feeding
Component oFs CyoFs CiF, CiFao 20Fo CaoFao
Initial B. W (&) 241 241 260 262 260 273
Final B. W (g) 186 287 261 284 279 343
Intake diet (g) 181 282 246 253 251 260
Growth gain (%) 22.9 119 100. 5 115 105 127
Standard error of growth gain 1.95 2.05 2.53 4.22 4.04 1.09
Table 8. Free amino acids content in plasma and erythrocytes (ftmoles/100mb)
Group of rats CJFs CooFs
Amino acids Plasma Erythrocytes E/Px Plasma Erythrocytes E/P
Essential
Tleu 5.01 8.17 1.63 12.63 4.08 0.32
Leu 9.43 12.62 1.34 16.93 8.79 0.52
Lys 23.80 35. 65 1.50 39. 04 53.48 1. 40
Met 3.78 — — 5.55 2.12 0.38
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
V:}l 13.25 11.51 0.87 26.92 20.65 0.77
His 12. 30 5.97 0.49 11.08 13.97 1.26
Total 103. 59 100. 21 0.97) 180. 53 126. 30 0.70)
Nonessential
Ala 28.88 84. 38 2.92 51.79 91. 47 1.77
Asp 8.01 10. 39 1.30 9.27 9.08 0.98
Glu 23.41 16.70 0.71 29. 35 11.75 0. 40
Gly 59.94 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 0.90
Tau 22.13 2.90 0.13 35. 54 3.12 0.09
Orn 19.64 6.25 0.32 21.08 11.72 0.56
Arg 1.38 12.57 9.11 2.00 10.53 5.27
Total 257.94 303.58 (1.18) 267. 41 297.31 (1.1D
#xE/N Raito 0.40 0.33 0.82 0.68 0.43 0.63

+ E/P: erythrocytes/plasma ratio, =+ E/N: essential/nonessential ratio, (

): average

—41-



BEmEAst

o
§

44

Acidic ond Neutral Am;nd Acids

‘o 00 L4

A5u9a.405qy

= ~

1 AU

Pt T

Lys BaSiC AMing Acids
= His

Wi
e '. L
= cen

oy
iEods A N
:i t : "ﬁ'q R :
’; \ : ot E' .‘-;
§ . : o

] ! <
Fig. 3. Absorbency of amino acid calibration mixture.



Vol.»l Ne.1 1972

9 total& plasma: #7 180¢moles/100m!
cytesspoll = %9 130¢moles/100mi= x o) H,
Val%-2 plasmart erythrocytesduo] =

el 3, E/P& Lys(l.4), His(1.3)%
ol WSt Eax Tyr(0.3)¢] 743 24
el e  plasmadre] FAAQ totale
270ptmoles/100m! erythrocytesse] FAA<] total
#2 300pmoles/100ml 24 mE o & A 72

geFelgrt. E/NE KiBZ 0.4~0.724 &S
20% casein®} +} E/NE& plasma¥ v} erythrocytes

e A gl gn,

erythro-
Lys Thr

g
FAA

nomn-

<) L.
-

o}

I

L=
53
o
=

=
<
<
i

essentiald}
#9

=,
p==h

F Lo

table 9o }Ebulel o] 5% caseine] fEFREFE
ek geel 9elA: EBERFEES] FEAAS  totaled

plasmaz} #5120, # 70ptmoles/
100m/e] =, Lysz} Thr& plasmayt erythrocytesdol
vV =% o 3kgke] =12 FEAAC) sl A &3 E/P=
% FEAA =% 1.0BJFe¢] ¢+ =3 nonessentialo)
A ¢ plasma®e] FAAY totald # 270, erythrocy-
tesrpell A = # 290pmoles/100ml. A x¢]+, E/N+&=
KIEE 0.2~0.5 v, 30% HehEfel 4 FEAA
o total® plasmar} #5 120, erythrocytes® #J
180ptmoles/100m/#A = o] v, 4 4] Lyss} Thr- plasma

erythrocytes7}

R

Table 9. Free amino acids content in plasma and erythrocytes ({tmoles/100ml)

Group of rats CiF, CsFao
Amino acids Plasma Erythrocytes E/Px Plasma Erythrocytes E/P
Essential
Ileu 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 3.90 0.73 0.19 5.61 3.80 0.68
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
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. 86
Total 122.58 70. 58 (0. 58) 124.58 181.31 (1. 46)
Nonessential
Ala 25.97 109. 15 4.20 85.11 93.09 1.09
Asp 2.06 12.95 6.29 4.21 30. 58 7.26
Glu 35. 41 4. 96 0.14 21.30 12.80 0. 60
Gly 61. 64 74.92 1.22 70.00 92.19 1.32
PrO 13.96 10. 10 0.72 12. 41 31.16 2.51
Ser 60. 91 41.69 0.68 61.18 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 0.31
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
C ): Average
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Table 10. Free amino acids content in plasma and erythrocytes (¢moles/100ml)

Group of rats CaoFo CaoFao
Amio a acids Plasma Erythrocytes E/p* Plasma Erythrocytes E/P
Essential
Ileu 11.13 4.55 0. 41 5.01 8.34 1.67
Leu 12.80 6.94 0.54 4.87 127 45 2.56
Lys 38.12 59.45 1.56 31.87 61.55 1.94
Met 4.54 2.04 0.45 2.33 4.26 1.83
Phe 6. 77 3.21 0.47 2.59 5.50 2.13
Tyr 8.87 3. 45 0.39 3.27 4.35 1.33
Thr 34.51 46.23 1.34 31.58 23.56 0.75
Val 20.22 7.98 0.40 7.07 16.59 2.35
His 10.60 — — 8.34 —_ —
Total 147.56 133.84 0.91) 96. 78 136.61 (1.41)
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 5.71 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 Q.67 24.96 50.67 2.03
Glu « NH, 29. 57 6. 86 0.23 14.69 21.83 1.49
Tau 4.57 3.18 0.70 9.64 2.32 0.24
Om 6.18 5.12 0.83 5.18 5.62 1.09
Arg 10.76 32.07 2.98 8.60 27.52 3.20
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
+x E/N: Essential/Nonessential ratio
¢ ): Average
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Fig. 13. Aminograms of plasma.
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Asp Gly Lys Thr Ala Arg Ser Val Leu GII; Pro Asp Glu Orn lleu Tyr Phe Tau Met
NH:

Fig. 14. Aminograms of C, F, diet.
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NH,

Fig. 15. Aminegrams of C,, F;, diet.
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