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Development of Albino Rats
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Abstract

This study was designed to evaluate the nutritive value of pearl barley.

Forty males and the same number of females of albino rats, the Leuise strain, weighing fr-
om 52.1g to 59.1g were divided into eight experimental groups, five males and females were
composed of one group.

A group : casein 15 % +starch 75 % +oil 8% +vitamin mixture 1 % +salt mixture 1 % '

B group : pearl barley 98 % +vitamin mixture 1% +salt mixture 1%

C group : rice 98 % +vitamin mixture 1% +salt mixture 1%

D group : barley 98 % +vitamin mixture 1% +salt mixture 1%

E group : rice 49 % -+pearl barley 49 % +vitamin mixture 1% +salt mixture 1 %

F group : rice 73.5 % +pearl barley 24.5 % +vitamin mixture 1 % +éalt mixture 1%

G group : barley 49 % +pearl barley 49 % +vitamin mixture 1 % +salt mixture 1%

H group : barley 73.5 % +Pearl barley 24.5% +vitamin mixture 1% +salt mixture 1%

The rats were kept in an individual cage and were fed 8 different diets for 7 weeks and
fed by ad-libitum feeding method.

The results of this study were eluciated as followings.

1. B group was significantly lower in weight gain than the other groups.
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2. Polished pearl barley showed higher digestion rate in protein and carbohydrate than bro

wn pearl barley but lower in fat.

3. Liver weight was obserbed significant differences between B group and C group, - but no. si

gnificant differences between the others.

4. B group was significantly lower in the total protein content of liver and A/G ratio in pl

asma than other groups.

5. B group was also the lowest in the hematocrit and khemogl‘obin contents among the expe

rimental groups.

6. Free amino acid composition in plasma was similar to those in diet.
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Table 1. Composition of experimental diet (%)
compo~_diets | A B C D E F G H
sitions
starch 75 — — — — — — —
casein 15 - — — — — — -
P.B.- — 98 — — 49 z4.5 49 24.5
rice — — a8 — 73.5 —
barley — . - — 98 — — 49 73.5
salad oil 8.0 — — — — — — —
vitamins? 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
salts? 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
% P. B. : pearl barley
1) vitamin mixture : VT. A 5000 IU o3 Akx] o}l 3mg oialsl 2] Al 0.5 mg
q 4 0.2mg  olxAl%E 10 mg olam2dl4  50mg
/AR = KN 0.5mg A ] & 400 IU riboflavin 3 mg
Aleti s ubelnt 3 ug AENALF 2mg i Altelulel = 20 mg
FFAaE" Smg dl-a-E39 % 2mg
2) salt mixture (%) : CaCO, 29.29 KH,PO, 31.3 MgSO,-7H,0 9.98
CuSO,H,0 0.156 ZnCl, 0.02 (NH,)sMO,0,, 0.0025
CaHPO,2H, 0 0.43 NaCl 25.06 FeSO, - 7H,0 0.482
MnSO,H,0 0.121 Kl 0.0005
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1. B%HEY
Leuise % albino rat < % 40 =}2j¥ &
initial body weight ¢ ZE¥ i~} 55.6+£3.5g ¥ x
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casein diet(A), &4 diet(B),
214 diet(D), A+8F4(1+1) g4 diet(E), 4
+EF2(3+1) 1A diet(F), Re]d+554(1+1)
BE diet(G), 2] +854(3+1) RA diet(H)
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protein -2 semi-micro kjeldahl i, plasma prot-

ein & electrophoresis:?, free amino acid &
amino acid autoanalyzer = |5 3+

(7) hematocrit ¢} hemoglobin & hematocrit

2= microcapillary centrifuge o} ¢}8| packed red
cell volume ©. 2 4383+ & micro capillary reader
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S ks &3 vk #R Table 2
o} 7t} protein 2} fat = #uwc}h Fov} carbohy-
drate, ash, fiber &= &% o & 2t}

Table 2. General composition of pearl

barley and rice (% —D. W)

compo-
G ti%?l . carbohy-
protein fat ash fiber

grains drate

polished P. B 14.45 2.13 82.34 0.48 0.59
brown P. B 13.89 8.81 74.03 2.33 1.75
polished rice 7.87 1.26 89.74 0.68 0.34
brown rice 8.09 2.81 86.29 1.35 1.46

% P. B: pearl barley

Table 3. Weight gain (g)

groups A B C E F G H
2 116.6¢ 38.7¢ 62.4°¢ 62.4¢ 43.1° 59. 3¢ 58.7¢ 59.1¢
N 110.6~ 37.0¢ 56.1% 63. 07 39.5¢ 63.7% 57.9% 64.1%

% Means followed by the same letter are not significantly different at the 0.01 level of probability.

Means of five observations
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Table 4. Digestion rate of pearl barley

(%)
~._ & ains polished brown
nutrients
protein 83.36+3.30 63.54£2.35
fat ~ 66.6116.50 79.80+1.30
carbohydraté- |- 99.93+0.01 96.13£0.25
4. [T ER

liver¢] ®&-& Table 5, 6 94 B nuje} o)

54 diet(B) group& & diet(C) grouwp 3= H
FF EE 2 4 dgioy) e diet(D) group %
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Table 5. Liver weight of the rat in each group (73)

group A B C D E F G H
liver wt (g) 5.9¢ 3.9 4.9¢ 4.4°%¢ 3.6° 3.5% 3.97 4.4%
liver wt/body wt (%) 3.1 3.3 3.1 2.8 3.0 2.7 2.8 3.1

Table 6. Liver weight of the rat in each group (%)

group A B C D E F G H
liver wt (g) 5.6¢ 3.4 4.6¢ 4.0% 3.4° 3.4° 3.6° 3.7°
liver wt/body wt (%) 2.7 2.8 2.7 2.9 2.6 2.7 2.8 2.9

#% Means followed by the same letter are not significantly different at the 0.05 level of probability,

Means of five cbservations
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liver % plasma protein 2} plasma ¢} A/G ratio
+ Table 7, 8 3} 7t} casein diet(A) groupe| 7}
b 5kn, §54 diet(B) growp 3 A+&T2(1+
1) it#A diet(E)group o] v} #iRel ] o]A2
weight gain (Table 3) 34 liver weight(Table 5, 6)
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A diet(C) group o]} ®.g] diet(D) groupo)
A+E58(3+1) R4 diet(F) group % 2Liid: &
T4 A diet(G - H) group 3} vl d k5elsiet
weight gain o] v]; liver weight o} e A
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Table 7. Total protein content in liver

o] FEIAE 4 4
liver protein o} A& 7
ol™", f#f protein &
Haz 7|ej3lmz fHEE protein &
plasma protein B 3= \#gal

°|%A fff protein 3} liver =
level =} ?FEESBS Frhdes &
BRHAE &

@ woleln 239 4

A4

22 PER o] 47
plasma protein® FijEEYy

o<

ol B
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blood protein

% o Table 7, 8 o4 9]
= Mlo] &¥ c} protein o] o) £ £

and blood, and A/G ratio in blood (§)

group A B C D E F G H
liver (%) 25. 80 20.43 23.45 21.35 22.15 23.60 21.65 22.10
blood (% ) 6.90 5.61 6.50 6.02 5.71 6.62 6.21 6.13
A/G ratio 1.25 1.10 1.24 1.26 1.19 1.26 1.18 1.15
albumin (%) 3.83 3.04 3.60 3.35 3.10 3.18 3.22 3.26
Table 8. Total protein content in liver and blood, and A/G ratio in blood ( %)
group A B C D E F G H
liver (%) 24.90 21.30 23.15 23.40 19.65 22.50 21.95 21.80
blood (%) 7.01 5.40 6.20 6.31 5.59 6.01 6.02 5.91
A/G ratio 1.27 1.12° 1.24 1.19 1.12 1.23 1.23 1.21
albumin (%) 3.62 3.09 3.43 3.43 3.20 3.42 3.42 3.23
% Means of five observations
6. Mm4¥Fe| free amino acid 2] free amino acid go] H3I-E Feedpd, o]AL
& diet(C) group #} 5% diet(B) group fr- plasma %¢] Val, Leu, lleu9 &&-2 proteing]
ee amino acid & &> Table 9ollA o 4 v} BEF) ve|sls 73] Yz plasma 9

oF 7ol filfe o] amino acid £2] pattern 3} » =g}
Agg Jeldla ok
o] #EHL protein ¢] pattern ol =2} plasma 3

Trp, Cys, Thr 9

R o 4 9leoa

Table 9. Contents of free amino acid in plasma of rats (3)
(¢ mole/100 m1)

EKEEE 4 protein score g
3 3 9 —Eshc

a“;‘c“i‘jis Ileu Leu Met Thr Val Phe Trp Lys total
groups

B 10.3 7.4 6.4 34.5 16.3 9.8 5.4 20.7  110.8

C 8.1 9.5 5.8 425 18.5 9.5 7.4 2.5  127.8
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hematocrit ¢} hemoglobin ¢ §< #jsEs £E=
Table10, 11 3 Zek, &5+ diet(B) group o] 7} 2
e vEhHE gl o) 1L weight gain(Tab-
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2] 3 Christakis %7 2 excellent diet ©} poor
diet & A}-$-3}od hemoglobin & 3} hematocrit oi] »]
¢ AW o Y
globin i@ 7} & &el H3 iFHplIsie] protein
ykue 7+ £ oo hemoglobin &3} hematocrit 7} o}
Aok sl ol@ Hold ¥ w Aol ¥
A9) protein o) &9 protein ¥t} HojHZ A &
ek,

A & d] hematocrit ¢ hemo-

Table 10. Hematocrit and hemoglobin content of the rat in each group (%)

group A B C D E F G H
hemoglobin (%) 11.2 8.4 10.2 10.8 8.5 8.4 12.5 9.1
hematocrit (%) 47 39 44 46 39 42 51 42

Table 11. Hematocrit and hemoglobin content of the rat in each group (%)

group A B C D E F G H
hemoglobin (% ) 11.5 8.7 11.4 10.5 8.8 8.9 11.2 9.8
hematocrit (%) 48 40 45 45 41 43 45 7 43

x Means of five observations

ol Abel FERRERE Mol &F4o BEN RET
A relduct "olxlg o & Qe 2Eln B
fiel SEAC] Afel vlNE B diles 4k
A4A HEHH/E LT AoR Brsdt
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55.6+3.5g ¢ Leuise & albino rats 94 % 403
Z 8group 2.8 ¥ % groupol| casein 15 % +
starch 75 % +oil 8.0 % diet(A), 54 98% diet
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49% +&544 49% &3 diet(E), 4 735% + &
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0.01) 7F A3tk
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bohydrate & fi7F 9 fat = wk7h %k
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