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=Abstract=

Some effect on the protein metabolism in growing albino rats by feeding on the rice mixed with
wheat or barley have been studied. The species of wheat and barley used in this experiment
were either 80% polished or nonpolished wheat, barley and naked barley.

The growing rats to be examined were fed on 30% wheat or barley mixed with rice diets for
8 weeks.

The total nitrogen, creatinine, amino acid nitrogen and urea-nitrogen contents in the liver and
the creatinine and urea-nitrogen contents in the urine have been measured.

The results obtained are summarized as follows:

1. The total nitrogen contents in the liver and the serum were no remarkable difference by
feeding on each mixed diet, compared with the rice diet group.

2. The creatinine contents in the liver of the unpolished wheat and barley mixed diet groups
were the similar to that of the rice diet group, but these were higher by feeding on the polished
wheat and barley mixed with rice diets.

3, The amino acid nitrogen contents in the liver of the polished naked barley mixed with rice-
diet groups were the similar to that of the rice diet group, but these were higher by feeding
on the other mixed diets than the rice diet.

4. The urea-nitrogen contents in the serum of the polished wheat and naked barley mixed
with rice diet groups were higher than that of the rice diet group, but these were significantly
lower by feeding on the polished barley mixed with rice diets than the others.

5. The creatinine and the urea-nitrogen contents in the urine of the original wheat and barley
mixed with rice diet groups were higher than that of the polished wheat and barley mixed with
rice diet groups.

In the view of the above results, it could be seen that the protein metabolism was remarkable

change according to polish of the wheat and barley.
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Table 1.

Diet composition.

e . Diet group 0-time *1 *9 *3 *4) #5 *5
T (standa-| Rice | P~W UP—W/P—NB{UPNB| P—B |[UP—B

Component I ) 30% | 30% | 30% | 30% | 30% | 30%
Sucrose 68. 30
Rice 87.34] 61.14 61.14{ 61. 14 61.14) 61.14 61.14
Wheat or barley 26.20] 26.200 26.20 26,200 26.20 26.20
Casein 19. 00 4. 37 4. 37, 4,37 4,37 4, 37, 4.37 . 4.37
Cotton seed oil 4.30 3.49 3.49 3.49 3.49 3.49 3.49 3.49
Salt mixture 3.80 1. 75! 1.75 1. 75 1. 75 1.75 1. 75 1.75
Yeast 2.800 2.62 267 2.62] 262 269 <2.62 262
Cod liver oil 0. 30 0. 30 0. 30 0.30 0. 30 0. 30| 0. 30 0. 30
Metabolic energy (kcal/100g) 405 372 373 375 375 374 376 375
Protein contents(g/100g) 20. 40 12,40 12.55 13. 67, 12. 69 12. 97 12, 86 13.03
Lipid contents(g/100g) 5300  4.75 4.98 5.0 504 517 507 5.9

#1. 80% polished wheat 30%
*2. unpolished wheat 30%
*3. 809% polished naked barley 30% (Baikdong)

C. BiEE %L EEKREFE

HREMe T BE 6~8ulelz st & FEEH
=}eld o) fEgoH, WEE RES RET
£ 25+2°C 70+10%= FREEY T, & EHE §

*4, unpolished naked barley 30% (Baikdong)
*5, 80% polished barley 30% (Su-won No. 18)
*6. unpolished barley 30% (Su-won No. 18)
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Table 2. The composition of material used wheat, nacked barley and barley.
\\\Composition !Polishe a Water ‘ Protein Fat Carbohydrate(g) Ach
Ttem " grade  (g) [ (N7589 () Sugar(g) | Fiber(g) (®
Original | 966 | 1250 | 163 | 7315 | 14 | 158
Wheat 80% | 9.66 | 10.03 } 193 | 76.91 | 1.26 0.95
Necked Origimal | 9.6 | oss | 1w | 723 | 292 | 32
barley 80% ' 9.66 | 881 | 1.44 77,68 | 133 | 1.08
Original \ 9.66 | 10.08 | 2.29 69. 07 1 6.12 [ 2.78
Barley 80% | 9.66 | 9.43 l 1.54 76.85 ) 1.47 f 1.05
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Table 3. Changes of body and liver weight

after feeding experimental diet for 8 weeks

Animal group 1Body weight (g)lLiver weight (g)

0-time (Initial) | 1351+ 9.3 l 4.1340.30
Rice 249.7+19.5 7.18+0. 91
P-B 30% | 225.3+ 7.9 6.500. 20
UP-W 30% | -271.8+16.6 6.57+0.28
P-NB  30% 208.5+15.0 5. 4040, 20
UP-NB 30% 229.3+ 9.3 6.08+0. 18
P-B 30% | 235.3+12.1 5.800. 30
UP-B 30% 261.7+11.0 6.7340.25

1. BES ABRC= REH 25 BEkEuy
%4 BINE 9=, B P-W 30%#-e UP-W30%
Frcl 22 (P(0.05) §8E-& el P-NB30%E
UP-NB30%# 2.r} = P-B30%E-& UP-B30% 2ol =
e BEL Ry oy A FEES dH
T BREEE s hirste] £+ P-B30%E, P-W30
%%, P-NB30% [EfL= #Eo] £ a0y & =

HolA @stm, RiFEHEE® st £ UP-W
30%%E, UP-B30%#f, UP-NB30%E: JEZ 2 B&E]
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B. Ff 2 m¥& total nitrogen % creatinine

&R

B 2 iR total nitrogen @ creatinine &&&
HESE S Table 4] B& ulsl zbe},

1 Fifs fEEE 4B glos Fkiol 34.93%
0.33mgo] g5, UP-W30%%fe] 37.8241.04mgo 2 .
kB n )l otz (P0.05), UP-B30%8¢0] 30.75+
1.67mgo e FkEEucl Fgel (P0.05). HIBEE
& RipHEEE Mde —EF8 #HRE Bl &gk
ok MiER MERE & FHEY Sl £Ed 23
of.

2. FFA creatinine §3ko EkREsl RIBREZEERF
o HELTs 48 ngv e BEEEEe ¥
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Table 4. The changes of the contents of total nitrogen and creatinine in the liver and serum

after feeding experimental diet for 8 weeks

Nitrogen Creatinine
Animal group
Liver (mg/g) [Serum(mg/100ml) | Liver (ug/g) lSerum (mg/100ml)
0-time (Initial) ‘( 28.88+1.04 6.3840.16 28.00+4. 00 [ 0.771+0.12
Rice 34.93%0.33 12.76+0. 26 38.00+2.00 1.26+0.08
P-W 30% 35.2040. 58 13.40+0.29 51.0015. 00 1.77+0.21
UP-W 30% 37.82%1.04 12.35+0. 46 35.7613.00 1.37£0.05
P-NB 30% 36.20£0. 37 12.30+0. 56 50.00+38. 00 1.31+0.05
UP-NB 30% 35.80+£0.95 12.37+0. 35 36.01+3.00 1.3440.05
P-B 30% 34.8010.49 11.20£0.20 55.00%3. 00 1.52+0.15
UP-B 30% 30.75+1.67 12.37+0.30 35.95£6. 00 1.41£0.08
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Table 5. The changes of the contents of amino acid nitrogen and urea-nitrogn in the liver and

serum after feeding experimental diet for 8§ weeks

Amino acid nitrogen

l Urea-nitrogen

Animal group

Liver(ug/g) ' Serum (mg/100ml) ) . Liver(ug/g) Serum (mg/lOOml)
0-time (Initial) 549, 00+20. 00 ] 4,99+0.12 t 141, 0020. 00 12.834:0.38
Rice 691. 00+ 3.00 6.05+0.07 154.00+10.00 8.5940.09
P-w 30% 760. 0030. 00 7.80%0.95 130.00£10. 00 13.53+1.16
UP-W  30% 3 753. 80£50. 00 7.6940.87 134,25%+10.00 6.88+1.48
P-NB 30% 660. 0030, 00 6. 4840, 47 190. 004-20. 00 14.2642.24
UP-NB 30% 841.70+20. 00 7.010. 43 132, 99420. 00 7.09+1.63
P-B 30% 950. 00+20. 00 6.80+0.41 130. 00%10. 00 2.99+0. 14
UP-B 30% 756.98=£ 9.00 7.12%0.51 133.12420.00 7.21£1.25

1. FFA amino acid nitrogen &8-S BEEEHE
I RIGHERERY —ET HiE 3ol E F4trh
UP-NB30%#e] P-NB30%Atxrl = P-B30%Ee]
UP-B30%#furt =& (P.05) 4&-& vy 1
AXEER e UP-NB30%#s P-B30%&Fe] Egtet
(P0.05). MFERN AL HkEe] 8 HEHFSa
Ha e g 24l

2. FFA urea-nitrogen &EF-&  HkKife] 154,00+
10.00pg e = BH3 MRS Hst Al =2 (P
05) &8¢ 392, P-NB0%RS Kz g w2
(P£0.05) &8 24k T mBAAE SEEE
= Bl & EZRP.05)F »yH.

D. BR+p creatinine £8&

ek creatinine 488 0-time, 438 % &E=b} B
TESFS 24BERRE mgo = FORE EL Table 6
A ARE e R

0-time?] creatinine® &L 2.04+0.21mge| g3 &
KEEL) 438} 83 &% 3.65:20,72% 2.73%0.21mg

Table 6. The contents of creatinine in the urine

Animal Creatinine (mg/24hrs)
group 0-time 4 weeks 8 weeks
Rice 3.04+0.21] 3.65%0.72] 2.7340.21
P-W 30%} 3.04+0.21 1.98%£0.13 0.47£0.02
UP-W 30%| 3.04+0.21; 1.71%£0.10] 1.98%0.12
P-NB 30%| 35.04+0.21 1.23%0.17] 0.58%£0.06
UP-NB 30%] 3.04%0.21 0.97+0.04| 1.202-0.05
P-B 30%)| 3.04%0.21 1.16%+0.07} 0.19%+0.02
UP-B 30%| 3.04+0.21} 0.7530.03] 2.12%0.09

oz P BEREY 459 8F a8rttE =349
(P0.05). BMZE ABRREES HEN 14 48
NA = EEEEFT RERERYY &4 5088
ol A= KE2 RIBHEEL £ 2k

E. R4 urea-nitrogen £2

FErh urea-nitrogen &8-S  O-time, 438 % 8@=t
o} WESte] 24BFRIRE mgo B #orE B Table
74 B ERS ek

0-time®] urea-nitrogen & &-& 16.47+1.1%mgelg]
3 BB 489 8 &4 7.6211.49, mgH 9.14:+
1.79mgo| g1 vh. 8 A= MR REREH
#Eo] = o(PL.ODEES 2o, BAXFFEvhe
UP-W30%Et=k UP-B30%EEe] wobedl (PC.01) X
#2450 A = UP-W30%FE0) 4.07+0.25mg2 = =]

ok, UP-B30%%Ee] 18.0040.76mg o2 A4l

ol
=
= 9eH(PL0. 01).

Table 7.. The contents of urea-nitrogen in the

urine

Animal i Urea-nitrogen (mg/24hrs)
nima
group

s 0-time 4 weeks 8 weeks

Rice 16.474£1.19] 7.62+£1.49 9.14=1.79
P-W %| 16.47+1.19] 5.537+0.36] 6.5420.21
4
S

(903
<

¢}
UP-W 30%!| 16.47+1.19] 4.072:0.25 21.7221.33
P-NB 6l 16.47+1.19] 5.69%0.78 3.86=0.37
UP-NB % 16.47+1.19] 10.58+0.43) 6.63%0.27
P-B %l 16.4741.19 10.74+0.66] 9.64+0.48

UP-B 30%] 16.47+1.19} 18.00£0.76| 29.03=1.22

(8]
(=3

[I8]
(o=
L0 O O SO O

(SN
o

— 13—

(1838)



V. 45 d 28

e $elvelE FEHE £BHEES HRS
At AREES of¢T BREEHE Histz a9
He) K BRow AkE g0ty =9 BENE
HERY B BEFL S TdE dolek gl

old] kBERES BEEHNEY —B HEY B
HaR w& BEEY PHREY e HilaA BN
Bz REH #EEERE Hie s dx gkd K
BREES SORREES 4% 30%4 BaT &H
= 8B BE FAENY BYERA EEERHY —
bra ol ol e o e

* oA BREWY ot nlh HEFeES
el A B g% ez HEEd mkafd
Heste] UP-W30%EE0] B¢ 8¢ 23w UP-B30%
Bol Be 4B nYg ot 19 £RHL v SRE
24l M 100mlE MEREGEL & AHHL A
&E ZRE nolx dgtrh. olshzko] el A KiBks
NEEARER] o S 2923 KBHEAE
BEAHER & AgE 2380 Folsish. o&
HEREY BEE G Eo] ohdrt AR gk
Ae REHIEESRANES 9 480 7
o Folgh ghdl et KEANAE REEALESRER
2r) S HEBARESEER] B2 8% 29 4
o FEHATE 298 ABKRERRdE ke
wel sy Flfde] A9 AEel ohdsd A7
A9 23 5EET ARXBESEEFEL BXA
R v =g AEE RYEE &P £9%0] |k
dd 3 F7Y 2 E BEEES 2Esld AAn
T R REREEL 8 EZRV bz & 8§
&) —FE & Aolsbw skt

g BF 8 fiEs creatininef &S Bw T A
BB e & BEE sSEESY Bad Al
ol B2 2ES vyl 233 RBBEEESE
e A v ARE 2y mEdAdE
EKERERLTT SRGAHEF R F 2 488 29
o Bl AEES A 3oBEREES&EE] X
BREERESRENE) 2 688 9w 9 R
A Ae RSHEERSAEEY) SSEBEEREHY

e ol& olrty FEHEERSAME &
WERRESREN Y ZHEaR 2o gFEE
Hom ol AU Fisher'®y Wannemacher!”%
S REREAH BEE BRN SREZSYRT ETH
I R creatinine®] PEftEo] #ingche MGt —

(184)

BE e Bgfoes A4

v} BF 2 ¥ amino acid nitrogen $ES ¥
H B 2K gEoz AXi HidAE Al
= ZEES AR (P-NB30% M) & ¢3¢ B
g RBEESEREARERS HBEEERARE
Aol o = —Ed ATFE ol gk 5 ?#%%f’ﬂ
AL SHBEEERSEEREY ABHREESANE
o] Trot KRN AL ol g AFE 2y
Mm% 100mlge s fFs o] £ Z8& B3t &
amino acid nitrogen&®o] FEkKEEc & EEES -
&) T& SBE 29¢E BXe aminofg B
Bl Hdhe] % aminofg MKl RiFdHZl HE
o] REMEIBERERSZ HT B ohdrt A=t

t2 B 2 miFE urea-nitrogenZEE Bw JF
Hf gEo vl kit Ml SHBMRERAR
fHEe] & 28L o 1t & BEREARH

o w25k 48RS 29, mFdAE BXEdA
st SN/ ERSEEN SRFEREKESRE
Pro] =& 4B ngo SHEMAERSAENL
e aBe vym 24 KBS uxd §EE 29
—q Ee Fok B+ gy

Reb creatinine & 0O-time, 438 ¥ 8EZ fHF
BRG] Rl A4S kg2 BAEAS 232 B
FEko] ol e HERARERES 29 2L 4L 2
Qo =R A& SSBKEERSREFLY &
BEEERSEHEN] & ¢ES JebilEd, &
Frol A REBEE slodzpe] ez BR SREEHHR
= ETFIn KEH2 R creatinine PRftE-2 Bimgk
thi Bhol ERRAMEC] deA ez R

R urea-nitrogen& &L 48 B 8l Al 0-timex.
o BAE ek, =REREEREAAERLS 47
s} 85l A FELg 48E e K REBHER
BEoafEie 2 4E2RE 3y, REY EHE
€ FHE BRE A% RSEHL R uread] B

£ #®ind g ez % Esev)0-timed] urea-nitrogen

a8l 48 o sETt ¥& HHEL o-timed] £FHIT
EfEaflaA e S 1 BHEYAES B
ol Eie B, =3 48, 8Ed 1A 8%
BREERSAERS BT 68 2oled K9
FEBEERARENC) 2 £ 1948 g &
Higadl K% aHEEEREY BRHA € K3t
SoEfEERY AEBREY 54 2 X% B
o] A8 g AR,

— 14—



V.#8 &

BEY #EHARE HHStY kEEA KT BA
ERENAH U2 BPEE BEGYAS. ZEE:
R, REE E Rk 3 S EEREY 854
FBEEE U] Bkel £4% 30%4 B&sted KE
REaHEE HHs9 .

EERES BEAaf= 8EH A5 T ¥
N #8225, creatinine, aminofif 2% 4 urea %R}
IRt creatinines} urea RS &8 #§HE BEM
thgat e iERE 29k

L 2 MR #SER €5 KEHET %
HHRESEHEFHE o 2ok

2. FFA creatinine&&-& FRAEEHA st K
EHEERSAERS sld oy & BREFRS
B 290

3. HFA aminofif 2% HE-S HKAET v 3y
ERHRRBESEERS 2oy EA4 & ESE
BRFE =9e

4. MER urea B3R FEL ANEEHS il
BEES BRERG MM %o BREAERE
BEN-> EES g

5. IR creatinine % urea BE 4ES 8H BE
 REEZEESAENC] BHEEE BRea@Fad
%t

LB gio = mol 2K B oAk el &
BER# 4 E87F d&& &+ vk

REFERENCES

D REE, ¥ 5k SR 5T BHE
BHTEE, 3:45, 1960,

2) EEE  {kE&d MEBEne fT EBEOR
o B3 PR HEEAEE. 4:9, 1967

3) ZEgEeh RHN AR Bindl KT kA
SRR B WR. KRBEXREE 5:57,
1968.

4) HER BN BEAE Amrd £ ARd
BEYE AT WE. KREAFEHE 6:2
1969.

5) Imondi, A.R. and Bird, H.¥: Effect of dietary

protein level on growth and proteolytic activity

of the avian pancreas. J. Nutr., 91:421,
1967.

6) Rosenberg H.R.: Lysine and threonine supple-
mentation of rice. J. Nutr., 69 : 217, 1959,

7) REMEA RO EERAREC B ET Lysine
& Threonime® THF. HE|E A8, 12: 159,
1959.

R) kBE/N : BRARE MLS BT $HEHRY B
Wy EERLe MR PR LI FTIA,
6:1, 1973.

g AFI, AR FA FAo] AFRY FA T
x| g8k, g3 oFghslA], 5:185, 1972

3}

10) Z= ZI: BakRd w2l SEREY #8E
o #tale]. 59 FTEA, 6:157, 1975

11) Oser B.L.:Hawks Physiological Chemistry,14th
ed., p.1214, McGraw-Hill Book Co., New

York, 1965.

12) Folin, O., and Wu, H.: J. Biol. Chem., 38 :
81, 1919. Cited by Todd-Sanford: Clinical
Diagnosis by Laboratory Methods. 13th ed.
2.450, W.B. Saunders Co., Philadelphia, 1966.

13) Frame, Russell, and Wilhelmi: J. Biol. Chem.,
149 : 255, 1948, Cited by Hawk's Physiological
Chemistry 14th ed., p.1048, McGraw-Hill
Book Co., New York, 1965.

14) Ormsby, A.A.: J. Biol, Chem., 149 : 595,
1942. Barker, S.S.: J. Biol. Chem., 152 : 453.
1944. cited by Todd-Sanford: Clinical Diag-
nosis by Laboratory Methods. 13th ed., p.447,
W.B. Saunders Co., Philadelphia, 1%66.

15) MREA, BHE: v r3xX 0T OB #
VA rBEORTIOE L RBEERS. ELE,
32 :185, 1960.

16) Fisher, H.: Variations in the urinary creati—
nine, excretion of rats fed diets with dif ferent
protein and amino acid content, J. Nutr., 85
0 181, 1965.

17) Wannemacher J. and McCoy, J.: Determini-
nation optical dietary protein requirements of
young and old dogs. J. Nutr., 83 : 66, 1966.

(185)



