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Abstract

The variations of growth gain and the compositioh of free amino acid levels in plasma and
erythrocytes of young rats{wistar strain &) were determined by microbioassay method, feed-
ing diets of rice group and 7 % casein group as a control for three weeks.

The results were as follows;

1. The growth gain of control diet group was higher than the rice diet group.

2. The contents of free tryptophan, lysine, and threonine levels in plasma . and erythrocytes
on rats of 7% casein group were higher than the rice group.

3. In the 7 % casein diet group and the rice group, these free. amino acids were included
more in erythrocytes than in plasma.

4. Therefore, generally feeding by high protein score diet was included more Try, Lys, Thr
in plasma and erythrocytes than feeding by low protein score diet. So the high and low

of protein score was assumed by the contents of Try, Lys, Thr in plasma and erythrocy-

tes on rats.
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* Containing of salt mixture were as follows
(mg/i00g diet)

CaCOs 29.29 mg
CaHPO, - 2H,0 0.43 mg
KH,PO, 34.31 mg
NaCl 25.06 mg
MgSO0, - 7H,0 9.98 mg
Fe(C4H,0;) - 6H,0 10.623mg
CuSO, - H:0 0.156 mg
MnSO, - H,0 0.121 mg
ZnCl, 0.02 mg
KI 0.0005 mg

{NH,)Mo,0z, - 4 H.,0 0.0025 mg
* % Containing of vitamin mixture were as foll-

"Bk ows (mg or LU./100g diet)
1. AERE a- tocopherol 16.0 mg
fam 32~36g 9 wistar £ #3(3) 127121 @ vitamin A 400.0 LU.
HHMAET <ol & =2l do A3 38/ sto- vitamin D 200.0 LU.
ck diet 24 &S PHFMAIZ F 18E 60t thiamine - HCI 6.5mg
W 2poE el ¥ el BEUEEAT Yo riboftavin 0.5 mg
ad - libitum method 2 21 AR WA h nicotinic acid ‘ 2.5mg
1) Aol ek Ca - pantothenate 2.0mg
»Stock diet® (oriental 8)¢} #& < corn starch pyridoxine - HCI 0.25 mg
vitamin K : 0.05 mg
Table 1. Composition of experimental diets biotin 0.01mg
folic- acid : 0.02mg
constituent casein rice vitamin By 0.002 mg
(%) group(C) | groun(R) inositol . 10.0me
starch 83 - ascorbic acid 5.0 mg
casein 7 —
rice — 90 2. Plasma 3 erythrocytes 2| sampling
bean oil 5 5 D M
*  salt mixture 4 4 %% +17|¢ heparin sodium(mg/0.05m)) 2.2 &
* % vitamin mixture 0.85 0.85 M 20cc 2712 a9 Lol 2R i st
choline chloride 0.15 0.15 3000 r.p.m. 154 EO5r8Estel plasma ol erythr-
el 190-00 | 10000 ccytes o L2 Shsich, o o shAAZAE chio
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Fig. 1 Sampling of plasma and -erythrocytes

3. Plasma Y erythroéyteso|
otoficio| S RER
Try£ Lactobacillus arabinosus 17 —5(ATCC
8014), Lys & Leuconostoc mesenteroides P —60
(ATCC 8042), Thr & Streptococcus faecalis R
(ATCC 8043) 9] lactobacillus & @RIl ol &
lactobacillus 2} B§&ol 23l glucose, salt, vita-

min ¥ ol ke ZF AL Yt TEEHES
oA @Az s B8 olvjx4lule B%d

basal medium (less amino acid medium)¢ % %
ulgo] o] basal medium 2cc S R 15mm e R
Bl ksl standard o} K& Table 2 9} 7
o FER F HRHTF HLOE 715l @il
dccrt H=2 3hed 120°C lkg/cm? oA 10 43R
L 37 A e e

Table 2. Quantity of standard amino acid
and samples in each tube

test tube No. 1 2 3 4 5 6

standard A.A.

1 2 3 4
(Try.lOy/mI)07 4 4 b4 Yy 57

each 1y added
plasma 0.1cc 0.2cc 0.3¢cc}— o
0.1cc 0.2¢cc 0.3cc

each 1y added
erythrocytes 0.1cc 0.2cc 0.3ccl——n-————
0.1cc 0.2¢cc 0.3cc

standard A.A.

2 1
(Thr.lOy/mI)OY v 4y 67 87y 107

each 2y added
plasma 0.2cc 0.4cc 0.6¢cc}—m————
0.2cc 0.4cc 0.6¢cc

each 2y added
erythrocytes 0.2cc 0.4cc 0.6cc—————
0.2cc 0.4cc 0.6¢cc

standard A.A.

0 3 6 9 12y 15
(Lys. 107/m) 14 14 14 4 14 4

each 3 7‘ added
plasma 0.2cc 0.4cc 0.6cc}—m————
0.2cc 0.4cc 0.6¢cc

each 37 added
erythrocytes 0.2cc 0.4cc 0.6cc|~—————
0.2cc 0.4cc 0.6¢cc
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Fig. 2. Determination of amine acid

by microhioassay

Table 3. The composition of liguid medium uniform for Lactobacillus

componets Lactobacillus L.m. p—60 L.a 175 S.F.R
yeast extract (g) 5.0 5.0 ' 5.0
pepton (g) 5.0 . 5.0 5.0
glucose (g) 5.0 5.0 5.0
sodium acetate (g) 5.0 5.0 —

* salt A (cc) 5.0 50 =
* sallt B (cc) 5.0 5.0 —
#% vitamin mix. (cc) 5.0 5.0 -
K.HPO, (g) — — 1.0
liver extract (g) — — ’ ‘5.0
sodium citrate (g) — — 3.0
0.9% NaCl (cc) — — 2.5

Make to 500cc(pH 6.8) after add.
*Salt A and salt' B method were shown as in
Table 4.

* % Vitamin mixture method was shown as in
Table 5.

1) sgxpe] AR
HEHl AL miesmel BER 8 gREe
Table 3 3} 7o} 33l

Table 4. The composition of salt A

and salt B (g/1)
constituent amount
salt A KH.PO, 25
K,HPO, 25
salt B MgSO, - 7H,0 10
FeS,O‘ -7 Hzo 0.6
MnSO, - 7H;0 0.€
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Table 5. The composition of vitamin mixture

solution (/1)
constituent amount
thiamirne - HCI 1000
riboflavin 1000
pyridoxine o 1000
pyridoxal 200
Ca—pantothenate 1000
nicotinic acid 1000
p—amino benzoic acid 200
biotin ' 10
folic acid 10

2) Basal medium ] 4

Steel 8] bacto assay medium” (Recommended
for the microbiological assay of threonine using
streptococcus faecalis R) 7 E#t medium® & {§
mase

1) Leuconostoc mesenteroides P —60 3} Strepto
coccus faecalis RE 9§ basal medium 2] #k2
Table 6 #} 7},

Table 6. The composition of basal medium
for Lys., Thr. (g or m//100m/)

constituent amount
* Lys(Thr)less amino 40 m!
acid mixture
glucose 4g
Na--acetate 4g
NH,CI 0.6g
vitamin mixture 2 ml
*% base 1 4 ml
base 2 4 m!
*%% salt A 4ml
salt B 4 m!/

adjust to pH 6.8

* The method of Lysless( Thrless) amino acid

mixture was as Table 7.

Table 7. The composition of lysineless(threo-

nineless) amino acid mixture (mg/100 m/)

constituent

amount
dl —alanine 100
1—arginine - HCl 100
dl —isoleucine 100
1 —lysine - HCI 100 (less)
dl —methionine 100
dl —threonine 50 (less)
dl —phenylalanine 100
dl —valine 100
1—cystine 50
1 —tyrosine 50
dl —serine 50
glycocoll 50
1—leucine 50
1—proline 50
dl —tryptophan 50 all above

1 —histidine - HC1

50 melt in N—HCl1

1—glutamic acid
dl—aspartic acid

250 melt in N- NaOH
200

adjust to pH 6.8

% % The method of base 1 and base 2 was as

Table 8.

Table 8. The composition of base 1 and 2

(mg/1)

constituent amount
base 1 adenine sulfate 500

guanine 500

uracil 500
base 2 xanthine 500

%% % The method of salt A and salt B was as

Table 4.

L) Lactobacillus arabinosus 17-5% 2} g} basal
medium ¢} #rx-& Table 92} 7t}

P



Table 9. The composition of basal medium
. for Try (g or ml/100m/)

constituent amount
casamino acid hydro-
lysate( vitamin free) 2.0g
glucose 4.0¢g
sodium acetate 40¢g
NH,C] 0.6g
1 —cystine 1.0m!
(2.0mg/m! in N HCI)
vitamin mixture 2.0 m/
base 1 4.0 m/
base 2 4.0 m!/
salt A 4.0 ml
salt B 4.0 mi

adjust to pH 6.8
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akEA 835 FTHS we growth gain}

migst AT Fo M tryptophan, lysine, threo-
nine o] &< microbioassay #9038 ERE £ET
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#3% Table 100] Yehdligle}, £euleld BB
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13.6 2% HHskd et

Table 10. Quantities of intake diet on rats.

diet group| 1 2 31 4 5 6 |avg

C—group |275.8|265.3(271.41275.3|255.1 272.2/269.18
R—group | 255 {255.5|253.2|285.1}278.1|281.6{268.1

ol% &uielkel WEMEE Fig 3ol Jehio,

Fig. 304 vhehd 23k 2ol casein 7% % A
@ Bol riceBATh BEMES o TR 2@ F
WREREE S WREESA Jehis Ao Fig.4
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Fig. 3. The composition of growth body
weight of rats (g/21 days)

|301 3 5 7 9
y Days of fed
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(day)
Fig. 4. The average composition of
growth gain of rats (g/21days) -
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. Fig. 44 el A=l o] casein 7% 2} #ol weight gain-2 Table 11 o} el Rel,
rice By} BHES £%2, °/E9 growth gain 3}

Table 11. The weight gain and growth gain

initial final ) .
rats * weight gain(% %% growth gain(g) | growth gain(%)
group B.W(g)| B.W(g) ght gain(%) ) 4

avg. k%% s.e. avg. s.e. avg. s.e
C 6 33.7 76.2 15.76 +0.53 42.5 +1.65 226.62 +6.31
R 6 33.7 66.6 12.23 +0.61 32.92 +2.19 197.38 +4.75
* weight gain : increased body weight/ 2) s
100g diet Lacto bacillus arabinosus 17—5 24 tryptophan
%% growth gain: increased body weight/ £ sE@3lx, Streptococcus faecalis R 2 threonine
21days & s#83st3 Leuconostoc mesenteroides P—60 o
e ems o
*%% s.e. : standard error : | 2X*—n(X)* 2 lysine & s£@&3 kel standard curve & Fig. 5
n(n—1) o} 7ol tep st
g 6.0
% 5.5
3 50
= 4.5
R
z 40 Lys
Z 3.5
2 30
-
w 2.5
%., 2.0
Z 1.5
; 1.0
= 0.0

0 A " . " " PR A A
l 1 2 3 4 5 6 7 8 9 1011 12 13 14 15 (r)
Amino acid y/4 ml (tube)

Fig. 5. Dose—response for standard amino acids with L.m. p—60, L.a. 17-5, S.F.R.(72hrs)

Table 12. Contents of free amino acid in plasma and erythrocytes of rats

(mg/100 mg or mg/100m!)

tryptophan lysine threonine
group of rats
plasma erythrocytes plasma erythrocytes plasma erythrocytes
C 1.98 7.428 11.364 40.128 10.422 22.440
R 1.11 5.172 6.414 34.296 5.889 21.612
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