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1) #B-1. FREET 14 ARITHET L 4E
DU 2 HEsE 40 BAEKRL, 1BESH, X278
KOIEBRO AR EF T, Hgtkl (Table 1) %
#BET 30X, chic 1.29% DAC (C.P. g
LO%) BWimL7zX, Glu %2 1.689% (C.P. 1.0%)
WINLcXBE DAC & Glu % 1.29%& 1.69
BENFNREMLI: DAC-GluRD 4XTH 5. it
BREIFHAL IR 26 S ETO 12 A TH 3. '

2) B2 NIRRT T B, BlkEx BTk
1.94 %o DAC (C.P. 1.5%) %ENL 7 IEEATR
T THM FPHEHL, ER-1 ERAB RO 4XE B
ELl. b5, HEEHESoERK, <hic
DAC % 0.65, 1.29 3+ LM BRMLAKD 4
XThs HBRUMI26B4ETO128H&EL 7.

3) ER-3. ER-2 LR—-BEHTHHEEE T
- fes, WilkAREIT 6 B, DAC A §in L 7=kt ak
TOHEE IO AEEEML 12 BADOBE 4 &
L. BBXIE1.0%o C.P. {4ED DAC %K
ML7129% DAC R A TR EH#s L 1S B
ARER L 7.

2. #EEH ANERES LCGRENR

Bkl 8k DAC, Glu BEinfik o fk4s
Table | jo7 U, BERESTENIME—DERE & L TH
B ESRAGHEAEAMHD, CCP. 8282 LT 10%0
BEROEMETH . KERIE X DAC 3003
Glu 2Nz, a—v2RE&—-—FEEBEHEI . #o
T, EREHOEHRBIHEBERI L O KT, R—BT
EEAAN

FRE S L O BOK I ARRTHE S 21700, S RHEEE &
#H, AERE3 BEICHEL .
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Table 1. Composition of basal and experimental diets (%)

Experiment

Diet Basal
Expt. 1. Expt. 2. Expt. 3.
Group Control | 4agr 12995 DAC 0.65% 1.29% 1.94%  1.29%
Glu. DAC Glu DAC DAC DAC  DAC

Constituents
Isolated soy protein*! 12.32 12.31 12,31 12,31 12,81 12,31 1231 12. 31
DAC*2, added e e 1. 29 1. 29 0. 65 1.29 1.94 1. 29

added C. P, % (NXé6.25) —_ — 1.0 1.0 0.5 1.0 1.5 1.0
Glu*3 added — 1. 68 - 1.68 — — — —

added C. P. % (NX6.25) - 1.0 — 1.0 — — — —
Soy bean oil*! 9.00 ” ” ” ” ” ” I
Mineral mix®*! 6. 00 ” 7 7” 7 7 ” ”
Vitamin mix*! 2.00 ” 7” ” ” ” 7 ”
Vitamin A, D;*! 1. 00 ” ” ” ” 1 ” ”
Choline-HCl 0. 40 7 ” 7 ” ” 7 ”
Cellulose 3.00 ” ” ” ” ” ” ”
Sucrose 10.00 ” ” ” ” ” ” ”
Corn starch 56. 28 54.60 54.99  53.31 55.63 54.99 54.34 54.99

*1: See the previous paper'?,

*2: Diamnsnnium citrate,

*3: L-Glutamic acid.

» : Same as basal,
3. FEE LCmPRSORE 7z DAC:Glu R 0¥ a8ER%EEK. Table 2 ic

FREg KRSy, HLEENS, BAEE S L CMRKRED
M HIEY O FELETITE - 7e.

1) fFgh7 ve=v&

REARER TR, WEEKImML, fFERHL, R
FEVR— MEFEKL, BRELY CKOAE L.

2) [iFiE GOT &tk

IR O FR B X OTEVE BRI SBER® 1CR L
FETITE - 7.

3) T oMEBEa R

i O—EBEFRL, IfEEOHKEMNL, KB
Lo2hEYH— FAFERL I0EFREEHEL.
h# B Fleck and Munro &% Schmidt-
Thannhauser Bt BE:® 2@M L, RNA BXO
DNA ExwE@ 7.

4) MIRERET I/ B

A~y L s S T ORI L, MR R R
%, STNEZESHOTS—L, HE LY OFEICH
DB AT, HIABEET T 3 BATREREY
TT7 I/ BOERETE T

& F

1. HEEZLTICIEEREEROF BAY

EE-1 okt Fig. 1-A WWRLUZH, S
X DRGADS, ERRFMEINE P ZE CkiGER, DAC
MR 1.29% DAC X8, Glu BUREMO
1.68% Glu K&Lr DAC & Glu %2BAEML

KU AREBAholkE (TR 1P%D) RX
i, DAC BUizismX iz 88 #¢dh sicxfl,
Glu &KX 94~95 %% Ho i

SEHERUR (Table 2) @K icstlL, DAC &
503 Glu iR T b 10 ZRZEOET £
A L7 fakEh®iE Glu BSRmR AR E <, K’
T Glu & DAC oREARMX T, Glu RINOW
KSR L0 b KThb, DAC BMBIMK N S
EUVMEAER L. L LESERYR (Table 2) %
B2 09 L bR T, NRR SRR
¢, T Glu BRI ARV EERL, DAC
EEODRMMECEETR L. RERBIEE 3 AE 0tk
HROB L% Fig. 2-A R L 12H, WRKIE—H8H
AEA AN ED, ASEERDITEIIETT Y,
NPN jEihnKidfinsd 12 s 15 e ThA
MRONA.

EER-2 B L3 okekihix Fig. 1-B, -C (g,
13 134 oiifkBE%s Table 2 iciRlL7z. O
HoEE-1 EERGic DAC AR LS ONRE o8
agh Ty, kT 1.29% DAC X535, 0.65
%E LT 1.94 % DAC HEMX OHAI D PP RS,
1.94% DAC X fkd Fofe. Zno5D fERIT AT
MPOBR E—HTZEETD - 72,

AEHERG, MR RB LU ER LS Table 2
R Lic. BHR0.65 & 1.29 % DAC Xi3id
EAEHEDL L, MRRick~, Theh o2 % & 91
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A. Expt. 1 _ B.Expt.2 C. Expt. 3
O Control(Basal) O Control(Basal) F O Control (Basal )
100F A 1.682,Glu " A 0.65%DAC ~ o 1.29%DAC

01.29%DAC
| @ DAC-Glu

0 1.29%DAC
® 1.94%DAC

Body weight gains (g)
o
(e
T
1

i ]
0 3 6 9 120 3 6 9 120 3 6 9 12 15
Experiment period (days)

Fig. 1.  Growth curves of chicks fed basal and experimental diets,
Initial body-weights: Expt. 1, 131.5¢; Expt. 2, 97.1g; Expt, 3,88.0g.

Table 2. Feed consumption, body weight gain, feed efficiency and protein-efficiency
ratios of chicks fed the basal and experimental diets

Feed . s 1 Feed Protein-
Consumption Weight gain efficiency efficiency
(g/chick/day) (g/chick/day) (%) ratio
Experiment 1
Control (Basal) 24.0 8.9140. 52 37.1 3.71
1. 68% Glu*? 21.7 8.4841.00 39.2 3.55
1.29% DACH*? 21.6 7.85+1.74 36.7 3. 30
DAC-Glu 22.1 8. 364 1. 20 38.0 3.15
Experiment 2
Control (Basal) 19. 4 7.86+1.64 40.7 4.07
0.65% DAC 17.8 7.05+1.05 39.3 3.74
1.299% DAC 17. 6 7.394+1.04 42.0 3.81
1.94% DAC 5.5 5.69+2. 67 36. 8 3. 20
Experiment 3
Control (Basal) 16.5 6.30+1. 30 38.2 3.82
0 5 6 3

1.29% DAC 16.

*1: Means+S.D, (10 birds)
2+ L-Glutamic acid
*3: Diammonium citrate

.73+0.84 35. . 24

HBTRP 0.65 BXBKTH 708 1.94% DAC X 94 %, 0.65BRXNN2%BTHD, 1.94%BI1Z79%&E K
380 %L A& CETL A fEghiRE 1.29% FLET LA EBR-3 0 1.29 9% DAC KXI3EER-2
DAC X%, SRKICH~HIZKT, 0.65 BXi DOREZBEMK EENRT, SREIR SRKICE B85
¥ 35%R, LMBXTHI.S%RBERLE. Th ZRUI £ 3 Aok R0/ % Fig-2B
ekt L, AR I, DAC BINKMAL &R icE RUZAS, TOEER-2 0Fdicid 1.949% DAC X
5 7288, cothTi 1.29 % DAC RSB 0 P, BSPELICONHRBETT 2 &5 —BHT



194 FUH #-- BB - RTRED -

FRHRIER] « #2 EE

A. Expt. 1
1.68% Glu

DAC-Glu\x
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AN -
g 1.299%DAC
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3 LA 29%DAC B Expt 2
= (Control)
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§ 0.65%DAC
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L L 1 1 ]
1-3 4—6 7-9 10—12
Days
Fig. 2. Changes of average feed ef-

ficiency observable every three-
days in a chick fed basal and
experimental diets.

HA%E R LD L, WRKS &DTho 3IXiE
108,25 2BEIHIT, b LAEBR LK.
2. HER

EE-1 o [FEER, K4, HEEN SE0HEE %
Table 3 /R L7z, Koyafii 4 XiiZEE@ED SN
¥, EBEBIUCEAEER DAC ofnick b, Xt
B IiCHRDOFRIEDSETH, HIEHEGRICOOT
BT Shtch, T SXICREREREYD
SN - 7o

7, B 7 e viE S EEE S0,
1.29 % DAC X OFEHl 3 BX D % #Lic k-~ # 60
%iEEER L. GOT jEi FEREIZED S
75, Glu %23 DAC oMk D PPE N EE
RUT.

it oBESE >0 ER-1 ofic>0T H#l
L, #EH% Table 4 jz/R L 7. RNA & Xktf DNA
e >0 Cd, 458, WAEKT, BAIFEEY
D, H5VRIKRENEY Y OEAERBEIEXMICE
EERIH LI, 7. RNA BiRIFEG0LE,
BAAEY D, &5V IGBEAFEY O HREKMA KT,
DAC ERINKA/NER BEBICHD, hTd 1.29%
DAC R b &% R L 7. DNA k20T
1.29 % DAC X% RNA FBEEMEZR L7208, st

JAX I3 Glu X LD EWEERLZ. ZhbD&
MBOBMEN D OBEHEE, - THRBREHO/NS
BRME L LA HMICH 7. DNA & RNA 0
Hid X asE <, Glu RIMX 2 &L 72 3 Emicd
S iehs, T OOMEMICOEBREIAD N -
7.

3. MEEPRORS

Mg R BRI 2V TR, £B-1 offic o
TORGEESEZ Table 3 cffid L7z. NPN o% i
& D ENMEZRTEAED SNy, FRERR
WONIEH -t COERMNEHERT ofRE—B L
7.
MmiEhoEE7 3 /7 BRBICOVTER-2 O BK
& 1.94% DAC iminK 2 L7, #5524 Fig. 3
IR L7, MXEOXRBAOT I/ BRICEREILE
HZEHREBFOREL 7. LrLES, 1.94% DAC
KidBXichk~, VO VvaENeD 4% E81/2
EFL, RALA=vENIMBLEK 2EHEML, T
DOM7T 3/ BMOENDBEETH > 7. 2 va4= L4
KHMPED o bR TAF=Y, A FF=0B
S v 3FIGRES, LhdfAhd 20% L
TFToRIMoB X - 7. idfAh &b Uik, v
Z2F v (1/2) 53525 Wb L PISNiE 20 20F ©
Hoto WELIET I/ BROAEE M 100ml X4
DXRE D 52.7mg iwxdl, 1.94% DAC XiZ
50.2mg & DAC RIMXOMEEET I / BE DK
TAED S,

% 4

EE-1, -2 BXO -3 icftal LS AN S RIRM
DHDTHY, ER-1 &2 ORFIFRFEESTD
BH, FHMERESEE Tkt o Bk, #5
b TEBaE (C.P. 10%) 1. 5% C.P. Y
® 1.94 % DAC #ZiRnL7-fEhc) bRz, HERGE
Bhioxd 3 2 NEBLE 7778 - 72 7% IR I39EER-2 A/
X1y, FER-2 & -3 TRE—FHET A%
Aichs, ER-3 I FHETHR—S 2 afgE, N
itk Y, WHKEMNE DT,

-1 iIcBT Glu OFRINcEk 0 BEARLE IR
MoOHBX iIc A~ 2 EREG D, 8id Mura-
matsu 510 210 %A E4 viakhic S % Glu ZRm
LTy bicibE L&, sficlh LEkEDSE 3
CEEROHTEY, The —HIdE ZLELD. —
+, DAC o@Eini:z Moran 57 % Balloun and
Kazemi® $3{EL T3 XD icEAR, MEARLRE
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Table 3. The contents of some constituents and GOT activiiies in liver and
contents of uric acid in plasma of chicks fed the basal and experi-

mental diets* (Expt, 1)
Control 1. 68% DAC-Glu

3

Group (Basal) Glu DAC
Liver
Weight (g) 6.32 +0.55 6.15+40. 85 5.83 40.88 6.17 +0.58
Moisture (%) 74.5 +0.90 74.5 4+0.76 74.5 +0.78 74.2 +0.83
Crude fat (%) 2.78 +0.20 3.03+0. 52 3.10 +0.63 2.73 +0.49
Protein (%) 20.0 #+1.0 20.8 +1.1 19.1 +1.2 19.1 4+0.7
Ammonia (mg/g, Wet tissue) 0.292-+0. 123 — 0.180+40. 05 0.27340. 04
GOT activity (Karmen unit><103%) 47.8 +3.0 48.7 +2.4 50.3 +2.1 53.4 +2.7
Plasma
Uric acid (mg/100 ml) 3.13 +4-0.84 3.25+0. 46 3.64 +0.60 3.99 +0.85
*: Means +S.D. (5 birds)
Table 4. Amounts of nucleic acids in liver of chicks fed the basal and
experimental diets (Expt, 1)
i N Control ,
' (Basal) 1.68% Glu 1.29% DAC DAC-Glu
RNA, mg/total liver 53.3 + 6.38% 50.2 =49. 67 42.8 +11.9 49.5 +11.80
mg/100 g body wt. 20.3 + 2.56 20.3 +2.71 17.8 + 2.04 19.3 + 3.68
mg/g wet liver 8.42+ 0.60 8.14=+1. 00 7.38+ 0.70 8.01+ 1.80
Protein, mg/RNA, mg 23.8 + 1.58 24.4 +2.14 28.4 + 3.50 25.6 -+ 5.86
DNA, mg/total liver 13.4 + 1.15 14.5 +2. 43 11.4 + 1.48 14.1 + 4.55
mg/100 g body wt, 5.11+ 0,41 5.87+0.7 4,76+ 0.80 5.49+4 1.55
mg/g wet liver 2.14+ 0.25 2.36+0. 30 2.00+ 0.32 2.29+ 0.70
Protein, mg/DNA, mg 94.7 +14.23 84.5 +9.68 107.7 -+19.4 93.1 +30.09
RNA, mg/DNA, mg 3.99+ 0.62 3.45+40, 35 3.784+ 0.35 3.59+4+ 0.39
*: Means=+S.D. (5 birds)
15
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Fig. 3. Plasma free amino acid pattern of chicks fed basal and ex-
perimental diets (Expt, 2).

DOEUBED SN L LEdrs, EB-2 T8 B, KEBOX>GEHET TR C.P. 1.0 %iHY
BoNT L Hic0.65% DAC Kiclh~1.29 4DAC D DAC 75, 0.5 Y@L b bAEBHICNS v 2
X o#ifks (Fig. 1-B, Table 2) 2k Th 5L % BENTOZDh AN, B THENES 2HET
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$5. FrEREEOEER%E (Table 2) 13, it
K DEMRER-1 Thi/hThaoicxtl, ER-2 B
FO-3 T 0.65 310 1.29 % DAC X Dl 1ERE
EEK L D /NSWEERRL TV S C &, PR
BT BIEHDEDEEL NS chd DAC K
13z OEEIC X b ERHEEUR S 5 LIk O K E
% L7As, DWEh SRR IcH b, FicFR-2

ERRHEREOE T AHMAEOE T Eb/O6 LD
DEEZ SN, RO ZE( (Fig. 2) T, FER
-2 o Fig.2-B Tt 1.94 % DAC X3 —#&{73 0
&0, CORIOENEODEN1.29%E 0.65
% DAC X & XUERINOMIRX A3, (@I 7 fl
X3, TRbE 10~12HARIKIrFITERT S C
L3, PHEENRICE B EsARNcaEn s DAC
1LY B TH-IctedEEZOND. AL, Nk &
¥o DAC BIESchih KTH-7cliold,
DK bEEEIC FROBINA 7 &5 KNS - 7o LiEYE
ahs.

TR o Bl & 8 & AR S & OTARIC D W TS
L OEBHY, &L CEEIEORZ IR DOFER
ZbrbdcEBmonTinid?. DAC OEINT &
HEISRE R & (- ominAsiie o n, SERAHhEEE
BZT0AT EBHEEESNS

FcRENESE, BAOBREBSITHAED
RBE I S ATRVE B E A O I I He ] LT
ML, %7 RNA LioZ(bbEAEEOLENL LS Rk
DEALERT C EMBED SN T B0, KER-1 Off
Wi s, DAC OEMZENEAEH L, RNA S0k
TAablbLicbDEEZ NS, F/o DNA M
BEOMINCA L TiinL, &S ik 3 3EE
EORINCHY L TW3 DT, KREEY T IEEMN
DA, o DNA 1§23 IZRER I G LT
me A H2CENADLNTNEY. KER-L
®1.29 % DAC RicB iz, LiBotEm & —7d
27, Glu BiMKicsncild, #SFLbns—#K
w4, b EEER, T/ BERSOMENEE
LTWBZEBELLND.

7 v = =7 ik id DACIRINTPPE F L7
GOT EMRPRREN »7228, THRKBEICHEE
BEW SN HE S BT 3 REEHR
BEgafklicT veE=y aERIL Yo X 1T
BELTS, FENET I/ BRERNLCGRRIC K
~, GOT EHRIEEOEMEEh e EE2HEL
TNWBDT, ChE—RTEHEETHY, HENICE

WTIRSAT 3/ BROMWEIRED S D78 & B4R
Lz s g 2 vBhoT RN F v BELRT 5 BRE
FEIRA T2 » ThidnEEZ NS, L, K
HicE 73 GOT iEHEDOF g o DN, &
FIROWIMICK D DTS BRI ZET S
EEZONS

MusEchise 7 < 2 B (Fig. 3) iw>W0Tid, DAC
ML) ¥ vk, A= vEBEETH .
Richardson 5 (3 1) ¥ v/RZ ZIMEE, BFHCE KOV
Who) Yy RodbEblodTorL, Avd=
VIRARIE LY, EBXOHARoTAVF= VR
AT A EAREL TS, $/ Leung 59 (36
BHEA VEEER LA = VIRRET L BRIBEY %
ElfkHC S. 4 BRMUTA 35 v 2 & LIcfiklE %
LT, M oR A= VEBETT S &R
WwWTWa. DAC ofEmizc s 7T 3/ oK &5
W3 b0 LiEang. Pawlak & Pion {Ev
oMY Uy RBHARY Y vEXD, &iEh
DBEEICED 5T HEEINS L, EED 30 2256
2000 Vv QERSICEDBANY Vv 2845
Sdoicxtl, MRTRTHICBEEMr72ELT
W3, BT, AERTEDSNIMETDY P v &
Z LA = vEOEHRBARICENTE, I5ICKE
EBL TOBAMEMEND 5.

—icEIc B O TRRREAEEEQEFE L L
% NPN GAfHINEHNE bR TS, RKER
B TS DAC iRy #ickd L THERICRA &
NS5 2ETAERRELINL M. RELEZISE
Fsic BT, NPN Jfficlb LRS00 &F
Z 51, WL DOhOETE® )Nk B0, BTET v
= T HET DO BRERVMEIGL ENEV DN b
LTS .

= #

FEEABELE LT, VIV TVESYL
(DAC) & L-7 w4 3 v (Glw) %12.36 % @ K
GEEE (10 28EEICEY) 2 EUCEEAOERA
BHoRIM U 7o & & Dy 2 B BERT T 5720,
3 DEEREFTIE - 72

THAHD 14 B4 ET L, Bk 1.9 %
® DAC ZEi L7 NESEDENT S0 i & 21778
WV, BlEix 12 AM0.65%, 1.29%HB50E .94 %
» DAC ZEEHEHCHRIN L 7o ERRETEE 85 L T
b, WEOET, WFHEIRE, SIRRIRE X0 RASR
DY BT H > 72,
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1.68 %5 Glu 213 1.29 %D DAC %2E&H
SV ERBICRINT 5 &, ik, SIRHERE DS 3 0 it
BAZROE THED S 1.

i o HiRgR, EARE, 7vE=7, RNA,
DNA fis k0" GOT i&¥E, &5 hoRBE
FDACICLDIZEALELIED SN hoT. &
T Y 0 EHER, RNA Xy DNA £ DAC
ICEDIETL, HiER ML .

1.94 % DAC oRicky, Mmooy v
YERMIL2RDOL, ArvdevBiE 2 EickEnd
5 EBED LN
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Summary

Three experiments were conducted with male chicks, to study the effects of adding diam-
monium citrate (DAC) and L-glutamic acid (Glu) to basal low protein diet containg 12.36 %
isolated soy protein (10 % protein equivalent) as a source of non-protein nitrogen.

Although a week’s prefeeding of chick from 7 to 14 days old carried out with an adap-
taion diet, a diet made by adding 1.94 % DAC to the basal diet, was followed continuously by
12 days’ feeding with experimental diets containing 0.659%, 1.29 % or 1.94 % DAC, no bene-
ficial effect was noted on the growth, feed consumption, feed efficiency and protein-efficiency
ratios of the chicks.

The additions of 1.68 % Glu and/or of 1.29 % DAC depressed weight gain, feed consump-
tion and protein-effciency ratios.

Addition of DAC resulted in no changes in the concentrations of crude fat, protein, am-
monia, RNA and DNA, as well as well as GOT activities in the liver. Uric acid content in
plasma of chicks was also not changed. However, while the contents of protein, RNA and
DNA in the liver decreased, crude fat increased.

The addition of 1.94 % DAC decreased the free lysine concentrations of plasma to about
half, and increased the threonine to about 2 folds.



