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The Effects of Diammonium Citrate on the chicks fed
Essential Amino Acid Diets
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and Masanori ARATAKE**

(Laboratory of Animal Nutrition)
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WERT I/ BEAYZEREE L THERL gk
BEROT, 7rve=y stavostic X 3 FIfk
BE LIHFREBECHESh TV ES 31410, ¢ h
SOHMTRAFIHENTWE T veE=y kA& L
TR, 7zvB-_7 =94 (DAC) &/ & 3
Y& (Glu) 5&25 3. DAC icBiLTid, Scott
SW RS ~6BUTDELLTHNIE, £/ Ren-
ner'® ([ LEMERKIMEET L 51, L-Glu &[F
BEFHAshzELTHES.
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R S 078 - 1o,

KT FERMET 3 7 BIBSYIERISER AR,
DAC OHRE cxid 2 £ Bt TRE L, ks
B, BEAHE, BLUTyE=V¥E, GOT (/' & 3
VBR-AFFoBEBR 5 R T 15 —%), GPT (&'
ZIVER-EANE VR FIURT IF—F), B LU
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XDH ($4 vFvFe Fuar+—¥) HEDOBRTE
P, SokMmAbRE, 7rye=vE, migEgr 2/
BREOEZHICOVLTHHEL, 7 Glu Fintakio
BB OO TH B L.
MR & FE

1. #EIMSLUEAERYE

1) B s & K

AIERIO20 LRk L BN ES E AE EE F 50 o &
HTTHEES, ER-1 TRSFEIEEL, 1K
T2HOAREREE Lic. EB-2 TRSISPE 1B &
L, 2B%2IXELE6RER T/

2) FREBRKE

EEBR-1 TR 7 HMWIKESASER T, 518 78
MIEbs 8 H4hs 14 HE X TRATED THW:
Hpgtikl (REEREMR) cHF L. EBR-2 T
& 10 BETREDE T, #E< 7 BIEEBTEHY OEBE
BTPHEREE L -

3) ABRfEBERHE

FHEAER, EREICHTEOPREHRELIZTLER
L7cbohr ok L, WABRtR (Table 1) % #8510
fo. EBR-1, 22 WFhb REETH -7 1B, f
K KOHOKIZE BB E L7z,

4) ARX

KER-1. ZREELUTHREAT I/ BRBLYEH OV
LB R R (CP. LT 91%) &
L, Thoszets LcdROBEBERIKX, ok
fkhic 2.58 %5 DAC (C.P. #1882 %Y%) % ik
Mmi7:2.58% DAC X, 3.36 % Glu (C.P. 2%
HY) Binm 3.36 % Glu KRBT 12.91% DAC
(C.P. 10 %#%4) @ 12.91% DAC Ko 4[Ric >
VT HBRET L 72,
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Table 1.

Composition of basal and experimental diets (%)

Experiment 1

Experiment 2

(Basal) 2.58% 3.36% 12.91% (Basal) 6.46% 12.91% 19.37% DAC
DAC Control DAC DAC DAC Glu Glu

Control DAC Glu

16.81%

Corn Starch 51.65 49.07 48.29
Soybean oil 15.00 2 " ”
Sucrose 10. 00 ” ” 7
Cellulose 3.00 ” ” ”
Mineral mix, *! 6. 00 “ ” ”
Vitamin B mix, *! 2.00 ” ” ”
Choline-HCl 0, 40 ” ” ”
Anti-acid*? 1. 00 ” ” ”
NaHCO; 1. 00 ” ” ”
Vitamin A, D;*? + ” ” ”
aTocoPhetyl e o
Amino acid mix *%  9.95 ” ” ”
DAC#8 — 2.58 —
(@x¢ ¢10))

Glu* — — 3.36 —

(2) #8

38.74

12.91

51. 65 45.19 38. 74 32.28 36.79 34. 84
15.00 ” ” ” ” ”
10. 00 ” ” ” 7" ”
3. 00 ” ” ” ” ”
6. 00 ” ” ” ” ”
2.00 ” ” ” ” ”
O. 40 7”7 7 ” ” 7
1.00 ” ” 7 ” ”
1. 00 ” ” ” ” ”
- 7 ” ” ” "
-+ 7 ” 7 ” ”
9.95 ” ” ” ” ”
— 6. 46 12.91 19. 37 6. 46 —

©) (10 ass )]
— —_— — — 8. 40 16. 81
(6] (10

*1: Composition described previously '*

*2. Consisting of equal parts of alminium hydroxide and magnesium trisillicate.
#3. Vitamin A: 15,0001U/kg diet, Vitamin D,: 1,5001.U./kg diet

*4: 15mg/kg

#5: provided the following: (g/kg diet, only the L-isomer) Arg-HCl, 15.0; His-HCI, 4.0;

Lys-HCI, 12.5; Tyr, 7.0; Trp,
14.0; Ile, 6.0; Val, 8.0; Gly, 10.0.
*6 . Diammonium citrate,
*7 . L-Glutamic acid,

2.0; Phe,

7.0; Met, 5.0; Cys, 3.0; Thr, 6.0; Leuy,

*g: Values in parentheses indicated % crude proten equivalent,

» : Same as basal,

EE-2. NI & L TER-1 LEMROER &1 #
K&, zhic DAC % 6.46 % (C.P. #1155 % %,
PITEK, 12.91% (C.P. 10%) BX1'19.37%
(C.P. 15%) ® DAC K& & C.P. 5 B2 D6. 46
% DAC & 8.40 % Glu omj#F%ERmML 7z DAC.
Glu X, 16.81% Glu K (C.P. 10%) @ 6 X%
E L.

nB, 73/ BEIHMEBER O b0%, Fetherston
50 OEAEEBEICLES L. TIORREHORE
fiicid Dean & Scott?, Sugahara & Ariyoshil®,
HHOW® OFEESBICLI.

2. FFE® LUMIMARKRS SR

PR s, /K4y, MiEW, EREE, TvE=Y
BrlEs, GOT EHflEs:, Hinkk MIRoBERE,
M7 ve=vE RRE, MITEHET I BREUE
B EROF R LRI LEKTH S.

1) BERWARE

FFIC BB & vKEMA, TV FA4F—TKE
LooER: L, BREBREEE5. GOT XU GPT
EMAE itk coEE HERK & L, XDH &l
0°C T 24,000x g 2043, 2k UMHBEREE L.

KIEMEII HIL 101 BAEEEE T 25°C R T TRIE
L.

2) BERIEHRE

GOT, GPT EMRH® WL BOHFEICIE
HisE L7z, XDH fE#E Strittmatter’» o 5HICRE
v, FHvF vIRKOER i Della Corte & Stirpe
D THE - Te.

L ES

1. HELSUICERORER

iRk T, EE-1 TR 7HRE, EBR-2 TR 10
HAS, BlEExaiEee LR RERAERREE T
TEMETHES L 4ES ERBR-D & 17THES (£
E-2) OffIckERT I BRBRER RS & L
SHAKX &3tz DAC &2 i3 Glu &R U 7o R e
Bz 12 Hig#sE, SBRL7k.

FER-1 BLU-2 OREEKEOHE % Fig. 1 1€,
SRHERE © 1 P4y K3 EME o FHE (1 HY
) % Fig. 2 i, 2HOFEREE, ¥iEkE, &
klshk s XU BERLhEAE Table 2 Rl .
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EER-1
Fig. | THO LS KRBRETE (1280) Kk
BT, FOFHEKEIZ12.91 % DAC BiNK 55 &

bARENRD, ROTI36% Glu X, 2.58% DAC
RolEL7LY, SHROBBERRNE L IEENE
oh, RRXEANBRIcHLEBICKTH »72. R

250 |- Expt. 1 Expt.2 DAC-Glu
- - 12.91%DAC
i 12.91%DAC i
= f \\ R 6.46%DAC
= = R 16.81%Glu
®
~— 200} -~
w
=]
';‘30 i i
o 3.36%Glu
® T - 19.37%DAC
: L N
T | 2.58%DAC |
m
150 O/O — Control
(Basal)
Control
L (Basal) =
120 L 1 1 1 1 L1 1 1 ] }
0 3 6 9 12 0 3 6 9 12
Experimental period (days)
Fig. 1.  Groth curves of chicks fed basal and experimental diets,

Initial body weight: Expt, 1, 121.8+ 3.1g; Expt., 2, 141.8+43.8¢.

Table 2. Feed consumption, body weight gain, feed efficiency and protein-
efficiency ratios of chicks fed basal and experimental diets
Feed Weight gain*®! Feed efficiency Protein-
Consumption efficiency
(g/chick/day) (g/chick/day) (% ratio
Experiment 1
Control (Basal) 11.7 2.88+0. 512 24. 6 2.70
2.58% DAC*? 17.7 7.0341. 29" 39.7 3.61
3.36% Glu*3 18.3 7.70-40. 74 42.1 3.79
12.91% DAC 19.8 9. 5340, 55¢ 48.1 2.52
Experiment 2
Control (Basal) 11.1 1. 69+40. 382 15.2 1. 67
6.46% DAC 20.5 8.7310. 48¢ 42.6 3.02
12.919% DAC 20. 2 8.9041. 14¢ 44,1 2.31
19.37% DAC 15.9 5.4441. 31° 34.2 1. 42
DAC-Glu 19.0 9. 484-0. 50¢ 49.9 2.61
16.81% Glu 17.0 8.03+0. 79¢ 47.8 2.47
*1: Means+8.D. (10 birds), Values in a column not followed by a common superscript

letter are significantly different, (P<0.05)

*2:
:1<3 .

Diammonium citrate,
L-Glutamic acid,
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25 Expt. 1
12.91%DAC
20
3.36%Glu
o~ 2.58%DAC
§}5—
=
.2
-~
(9]
% 10 Control
= 0-“-1 | | | (Basal)
2 12.91%DAC
g Expt. 2 6.462%5DAC
7 DAC-Glu
5 20 19.37%DAC
3 16.81%5Glu
3
F
15
101~
Control
(Basal)
.
Otl | | d
1-3 4—6 7-9 10—-12
Days
Fig. 2. Feed consumption during every

three-days-period of chicks fed
basal and experimental diets,

Xz, HEREAB3I BET, CIKEARSMRICHL
THBEILHD, Ul z oI K -k HEE
(Table 2) 3R XicH L 12.91 % DAC Xi3#g 3.3
£, 2.58 % DACIXT 2.44%, 3.36% Glu XT 2.7
EpikARL, $/12.91 ¥ DAC R ifhXicH. L
HERiCkEN »72. 2.58% DAC & 3.36 % GluX
MIc3RECBALTEI AR O ZE BDONEMh-7
#, Fig. 1 0k5ic3.36 % Glu ROEEEEIK
HBKTH - 7.

FRHEEE 02 L (Fig. 2) (318X 0 D03
THD, 2.58% DAC X & 3.36 % Glu Kz PR
DERL, COMERBERREOENE T - -
», #&IEGluRXBKTH > 7. 12.91 DAC % KidA]
]2 KRGERAESEHAOERO DAC HRNX
IR S M ic & EIRRICRERDII ICIR LR S8 5 i
M, BEVELIONTERE L LFE L. @R
2R3 EBREMMoORick~2EDEY, 1291 %
DAC Ro# 12 TH 7. LhrLEHMHS, BEHED
BT KRR A3 12.91 ZDAC K k9 9 BD,

3.36 % Glu K2 bEWE AR L7z (Table 2).

FER-2

1SES»54 3 080 12 A OREEKEOHE %
Fig. | kL7 12.91 % DAC, 16.81 % Glu X
DIR AN sE—0 C.P. frEE 102 RNLE
REAXTH B, no%xB/Eliciso ok
X DAC-Glu X 28 & & Fh, 12.91% DAC X
L 16.81 % Glu XoJi&t -t C.P. 5 %D
6.46 % DAC X & 10 %D 12.91 % DAC K iZi3iE
BREOREERLE. CP.HE1S5% 0 19.37%
DAC R iz v oiliclkESIGI & 1, #H¥ichiE
MBS htz. Table 2 1 B4 0 ofkE 4 ks
3 LS &S i RIKIGER-1 FERiciX i
~NEBICHESE D, F1219.37 % DAC K iZBX
DA DORERX & OflicEEENRD Sh, FH RN
Bonl. ho 4 RBRKEICEBEROZRRED SN
Mo,

fFRHERE 0K 3 BEOFE RO L% Fig. 2
iR Uzds, 19.37 % DAC KIZRBREBBEZ TREK
1, ZORDOKREMN Fig. | o5 kkoiiics
-7, COEREODLBNZ LiCERT ST LR
BHohTdhsd L LRExs, RREEAERL .
16.81 % Glu X & 13 12.91 % DAC Xl
L, #&iDish-to. tkzh®E (Table 2) 3 DAC
<Glu Ko BN, LIF 16.81% Glu, 12.91 %
DAC, 6.46 95 DAC, 19.37 % DAC & X O RKX @
ME& 72 - 7. —F, EA%EE 19.37 % DAC XH3%
%0, KOTAROEBERK &80, 6.46%
DAC X5 bE 0 iER L.

2. HFRE, X%, [BR, EBESIUREAER

EBR-1 KB cnohlka%a L, Table 3
iR L f.

FFER EERAEEHR NPN) RIXHE &I
BOEZEZRL, /2 NPNBRINKAWTiE DAC ofn
BoKA7312.91  DACK#2.58 3 DACK & b
HEICKER >/, LrLEss, KEI0g XD
#Ed 3 & 3.36 % Glu XBETEV, FIEF—%F
T, KBICHHI L THBOARE L »>TNB T %R
LTW5. ks e NPN #BiiKo> b 2.58%
DAC & 3.36 % Glu BIMXASEWEER LN, T
OMHAMITRERID NGB h - 1. ElFEIEERZE
MBAEL, XBiIcERERDONLEh 727, FHEES
KiEBEDBENERZEAMMBRD SN, EHES
BRAFEY D CRFBERICHA L TERICER
D, 12.91 % DACKME KR 2EERLUI. KR



TI/BERBRERINTIZIIZVRT Y E=29 L0HE 203

Table 3. Concentrations of crude fat, protein and nucleic acid in
liver of ckicks fed basal and experimental diets*!

(Expt. 1)
Control (Basal) 2.58% DAC 3.36% Glu 12.91% DAC
Liver
Weight (@) 3.45+ 0,332 4.86+ 0.64P 5.40+ 1.15b¢ 5.844 0,49¢
Moisture (%) 72.8 + 1.1 73.9 + 1.2 74.2 + 1.2 72.1 + 0.2
Crude fat(%) 3.05+ 0.14 2.85+ 1.00 2.69+ 0.66 2.52+ 0.33
Protein (%) 19. 53+ 0. 802 19. 14+ 1. 6620 18.13+ 0.90P 21.43+ 0.67¢
Protein, mg/liver 672.3 -+44. 42 929.9 +149. 6P 973.2 +182. 4P 1252.2 +128. 2¢
RNA
mg/liver 24.11+ 2.182 37.41+ 6.03° 36. 48+ 6. 07" 49. 31+ 2.47¢
mg/100g, body wt. 15.714 1.562 18. 16+ 2. 453p¢ 16. 67+ 2.042b 20.58+4+ 0.94¢
mg/g, wet liver 7.0 4+ 0.4% 7.7 + 0, 58b¢ 6.8 + 0,53 85+ 0.6°¢
Protein, mg/RNA, mg 27.94+ 1.002 24. 87+ 0.85° 26. 60+ 0.993¢ 25.37+ 1.79%¢
DNA
mg/liver 5.24+ 0.91 5.64+ 1.36 7.61+ 2.53 8.424+ 1.83
mg/100g, body wt, 3.40+ 0.55 2.744 0.90 3.45+ 0.98 3.51+ 0.75
mg/g, wet liver 1.5 &+ 0.2 .2 + 0.4 .44+ 0.3 1.4 + 0.2
Protein, mg/DNA, mg 130.5 +15.523 173.3 +38. 6P 134, 5+ 29, 53b 152.0 + 20, 92b
RNA
mg/DNA, mg 4,660,532 7.15+1.930 5.00+ 1. 003® 6.04+1.113b
*1: Means+S.D. (5 birds) Values in a horizontal row not followed by a common
superscript letter are significantly different. (P<C0.05)
*2: Diammonium citrate,
Table 4. Enzyme activities in liver of chicks fed basal and
experimental diets*!
GOT*? GPT=*? XDH#**
Karmen unit/g, wet liver AADyg/min/g, wet liver
Experiment 1
Control (Basal) 46, 300+ 2, 9002 — —
2.58% DACH*s 47, 30045, 2002 — —
3.36% Glu*s 43, 800+ 2, 2002 — _—
12.91% DAC 61, 300+8, 700P — —
Experiment 2
Control (Basal) — 987+75 0.040+0,0122
12.919% DAC — 1,010+108 0. 187+0. 038P
16.81% Glu — 1,000+132 0. 126-40. 050P

*1: Means+8.D, (5 birds). Values in a column not followed by a common superscript
letter are significantly different (P<0.05),

*2: Glutamic-oxaloacetic transaminase,

*3: Glutamic-pyruvic transaninase,

*4: Xanthine dehydrogenase,

*5: Diammonium citrate,

*6: L-Glutamic acid,

hFOBEARTRT & 3.36 % Glu KB HENH % i3 3.36% Glu Riclh LARICEWEERL. &
RU. %7, 12.91% DACRIRMD3IRL 0 EE H100g Mo icHBELTD, 12.91 ¥ DACKR It R
KEL, WK 3.36 % Glu Rickkh LEBRICE WA X, 3.36 % Glu Riclh~EFRICHWEERL, ik
ZRL7C. 2.58% DAC R&HEE 3RV NRK, 3.36%
o RNAGE2RE2 L&, FefRboRER Glu RitlhXEL 5 »72. 2ok S5ic DAC OFEm
NPN RXSERICEL X o7 il 100g B ik b RNA &8558 Ind 2 @@ 5D Stz
BHERLERIC3.36 % Glu RAEBEL, 12.91 it DNASBic> 0Tk, FRERICHFA L
% DAC X bECHBEBLY 3.36 % Glu X THMT 2N - 71288, BEELEZEIZDSLT,
KHUEBICEWEER L. 7, 258 % DACRK EBle BokrLTHEEI00g XD icLTH,
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2.58 % DAC X EFEWVEDIIZA S 0105, BHE
E I h - T

DNA 1mg ictfd 2 RNA Bz 2. 58 % DAC
RTDNAZENEBEL->DT, BICHOEER
L, ¥7212.91 # DAC K $fRBX, 3.36 % Glu X
L0 bEL, DAC Finic &k 28nass shi:.

B0 ENDNAYS YD EHERE T d £X,
DAC ImMRAMAhOX & bE»s-7. L L RNA
YUy oEHHERTE, WMERSELREL, 3.36%
GluX, 12.91 4 DAC[X, 2.58 % DAC RDJlf& 75
b, DAC immRMMEWEERL 7z

3. HFEhoBESEH

FEA-1 B L2 OBEEEME% Table 4 T RL
7.

GOT B IZER-1 iIc2W0T D& RE L7225,

12.91 % DAC iR sftho 3 Kickh~, BEICE
BEERLE. MO3XMIIREEERRADONE L
7z,

GOT EHMEIRER-2 KBV THRRE 12.91%
DAC, 16.81% Glu XD 3 Kic2\ThAME LK
B, L EROZEIIDoNLM -7

XDH #EHAE 3 EBR-2 2O TOARE L 723,
SHRX & 12.91 % DAC, 16.81 % Glu HRinX iz

BRESBD SN
4. MEREE

EE-1 BXU-2 OREE% Table 5 [TRL .

EE-1 e80T}, wfiE, 2.58% DAC XU
3.36% Glu XRIC i FEBEEAD SN0, 12.91
#DACKIEFcn s IR L, ABKAEWEEZRL
fo. —7, FEE-2 e TIE 12.91 % DAC Xi5%d

Table 5. Concentrations of uric acid in plasma of chicks fed
basal and experimental diets*!

Uric acid
mg/100ml plasma

Uric acid
mg/100ml plasma

Experiment 1

Control (Basal) 3.1040. 362
2.58% DACH? 3.29+0. 342
3.36% Glu*s 2.95+0. 382

3. 864-0. 49°

12.919% DAC

Experiment 2

Control (Basal) 3.154-0. 302
12.91% DAC 3.7340. 28P
16.819% Glu 3.38+0. 572

*] + Means+S.D. (5 birds). Values in a column not followed by a common superscript

letter are significantly different. (P<0.05)

*2+ Diammonium citrate,
*3: L-Glutamic acid,

13

10

Plasma free amino acid (mg/100ml plasma)

W A W W W WA A W WA W W W W W WA WA WY

I Control (Basal)
] 16.81% Glu

[ 12919, DAC
f DAC-Glu

SSASSTSSNSSST

Fig. 3. Plasma free amino acid pattern of chicks fed basal and
experimental diets (Expt, 2),
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KRR 5 16.81 % Glu RicNEBICEWES
KL, 16.81% Glu RIZBE &0 P0EOMEER
LicEBRZRBD N - 2.

5 MEIPHERT I/ BE

EER-2 OEK, 12.91 % DAC, 16.81 % Glu
5T 6.46 % DAC & 8.40 % Glu %EAL
Wit/ DAC-Glu R 4 Riz2 0T AN E K
Bl #¥%2% Fig. 3 wrLk.

MITERET X BOTTRIENICZV SO IR
RTtldey vycohb, BELLT I/ BROLE(6S.56
mg/100 ml [f1#%) ©# 20 %% 5%, KROTFosy
W2, Vol %, vt=v10.5%, 2y v
9%, 75=vT1%DIEE s -7, C.P. ##E 10
% M2 ED 16.81 % Glu BMR zHTH, &b
ZRICE TN TI/ BEEY VT, 273/ BE
(58.85 mg /100 ml i) D# 2l BEEDI. KNT
WOy 13%, 75=v 1%, 2Lt=v 0%, 7
Vo T1%, SnasvB6%, Furs5%OIET
H-ofe. C.P. #HEI10ZBHYUED12.91 % DAC %
MR}, FRoftiXa soie Glu BsEmK &
By, BEBEFhi7i/ BEIALVA=T, 4
T I/ BB (63.43mg/100ml M%) © 18% 5%
Tt ROT, VOV 16%, ©Yy v 14%, 7y
1%, 73=v1%, Fusv6.5%, iz v
BS.SHBOIEER . £5%0 C.P. HYEXSTr
DAC - Glu X i3, Glu HXx7f DAC &¥EEMNX
OHEDEEE S IR L7/ BRIEBEIH
T/ BIEEY Yy TART I BE (51.10 mg/100
ml [ O 16 BEEY, ROTY Y 13%, =
VA= 12.5%, T5=v9%, 71z 3 B8 %,
Favry1%, 7Yy 6%BDIEEE -1z,

Be2DT7 I/ Br20VT, MIREDODEGE & LT 3
&, 9 Glu BMBEINX D 16.81 % Glu X T,
L LowmsED SN/ T I/ BELT, TR
SEVBMSO%, T5=40%, ut Ly 30BDH
BRHS N, 0BLULOBPBED Shizboi, &
2FU K80, Fury60%, Yy 5%
BRD SN, 12.91 % DAC BNRX i msszms
LN bDITA v,y D 140%, 2LEF=r0
65%, VOvm40%, TRSNSEUVEBDISY, T
F=rD30BRrbHy, BHlicbokexFy v o
80%, FusvvD45%, a4 v DA X, €Y D
0 BMH-1z. DAC-GluRTixs vz 3 o 40
%, TANXSFV/BRD 0B O, eXFI D 85
%, FusD 5%, VD 0%, €Yo

S BRWOBEETH 7. ThoohT NPN FEinic
LDIREBHMOBERERLISDRT VE= Y,
TNEIVER TRNSEVERDIZTHY, 7R
FEFVBRIMNDG 30X Lo #nERL, HickEd
EZRLIDOE, ExXFYY, Fuvy, Jiz=aT
S=v, *FF=v, SYvy, ) BB, EX
FOUIANBKE0 oW, Furriz4Ssllo
AR .

£ 2

BRI 2 AT 2 ) BOBBERBKETHERL
72D, BHET I/ BRHOELRET I BNDEHED
ERZTRcE T3 Lick b, NPN oFf|HE
BEIOPEBE KL ZE EZONMMHOTHSE. KFET
1%, NPN Mgohgkictt L cHESicRBEsh T3
CEBHOMIC 7. Fi, CORBTTIR, #oD
HikicBg LT DAC & Glu oEnEs» C.P. 10%
HEBEETIE, ColMAHIcEEDERRDSNEH
otz bbb, HHEREREEOHMEKGRERT LD
EmA LS. ik Scott 519 D Young 522 Hs
DAC OB it L TRED T L —FKT ARETH
%. #/, Renner®» % Sugahara & Ariyoshi®
ZRUHEL OHESN, Glu 758 B & 3t
i NPN o ciR@EhERELBD55E L T
D, $7DAC ity v, Yy v udT5=vig
EXDdBENTHBRELLTEY, XERH»S S DAC
 Glu 28, WHT I/ BEZERRE LR
SN ESICHBEOERRFE L THoORERILE
ShicFHshz 552 k5. DAC & Glu oRNE
» C.P. 10 %HSBOEASCHAMIcEED®EIT R
HDoNUhofcdidzi i, DAC K500 KTH 5.
(52E%-2, Table 2), chicxtlL, EiNE» C.P. 2
BHLEDEA (Fig. 1, Table 2 DEE-1) Glu
BINX OBWENPPATH . X5, C.P. 15%4F
MED DAC RIIX ok (5k&k-2, Table 2) i
10 24624 18 D> DACHRIMX DKy 60 BiTiEFE% 72 L
T3, -7, ZORBTTIE DAC o Ringd
C.P. 10~15 ORI E ORI R ZRTIRINBAELE
TE2bDEETENS. T, BIEHS® ORKTEH
Hiakhic DAC2mimlz&& C.P. LOBHSED
IWNA30.5 ZHELBORME D SBEBPPEA T
THREREPETERT 2 LRI E TN A EERED
HHOEBEIcXYAHalEEs DAC iR © @i
M, BBV RERFEESNIIDOE MR I N B,
C.P. 15 & o DAC BinX oketkiid, ke
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MEOETHZOFERELEZ SN EH, oM,
Scott 510 pEE T I/ BFEEER D 10 %0 Glu
4% DAC TEH#HT 5 & 20 50HEEE S5 L
FERMELTNEDT, IOAMDEZBNLIE, T3
, & DAC offlic, 53 —ED/N5 v ANELET S
TEBHERING.

AFETREORE cT 5 DAC O REFH NS
LRI ERARBMOE(E FHN D BENT RO &R
&, GOT, GPT, XDH &7 o ic R & %=
A

EEZREBICENT, WABYCTIIERLALZERD
90 %L LAERFE L THRML, BETRRRELTH
65%, TvE=TELTHITS, RELLTHKI0OS
Bt 22 E O BBICB AT vE=T OMIBHEE
NEABYERBAZERHASHLTH B, WELT
SEIAEN TV B DT TIRITODY.

BETRANNI VSR v & —EIERSEL £
DDA NN=F v e REFA 7 VIFIEEASBEEL
BNEZZONTWS. Lid-T, Bkt sE
ERTVESTRERERMIIVZ I VEBHLD T VE
I VDA, - N TN E— VBRSO T VR L VR
DERE LT ANNSFVBPOLDT AN F DG
RO=ZHTHY, BEshTvE=T0ELE7)
vy, FYVvEBHLUTRBRE LCHltEhs &EEX
LN TWVBY.

AERTIIDACORMED 2.8 %55 19.37%
DN T3 DAC Bl &k % BAE S R E(EEEEA
ABLN7-DT, DAC OFMIick » THIBEIK T~
BEOTvEe=THERELLEL-ILEEZLLSNS.
%72, DAC X0 Glu R inick » TMRRBED
#imL, XDH &k 380 L /- BE MRS ich o
BZAN=TF v REVA 2V ERBRICEHEDRBEARK
% SEBICELT B EERK L T35, Feather-
ston & Scholz®, Hevia & Clifford”?, Karasawa
59, Okumura 52 OEICORMEFTHEL T
3.

FEE GOT Ed#i3 DAC % 2.8 il & &
KREBX EEDLSF, 129 BIRMLIc L &iKid 4
Shic#imlz. —4, K GPT Ei#id DAC %
1291 ML 7c L X i bR LB EALEDS I3
Mmootz Lizd-T, GOT i3 DAC OFRINE %
A BNEFBINWTRERICTGTE T2 F VRO
BtEaetaima g5 EEZ SN BN, GPT ito0T ik
WIFICiZ b E b ETREESELEL, BROFHEE
s 5 C ERSRBRICTLTHRNRT 7 = v 24844

TEXBADTRIEVHEEZILNS.

gk DNA & & 3mEiickpiL, RNASE &
EHBOARBICHAIT 52 EBA SN TS,

AERTIE, o DNA 8 XU0RNASERVT
nd DAC BEinick»THMLE. ThoDHERIE
DAC i & » THKARSEES N, ZNickka
S TEHEDSHRMEESNITEERLTVS. D
%0, DAC ®AMOX (HRX) TRERRED
HICIES S RSHEES N, DAC oRmick >
THESHEMSECD, EFSHREPELCLLELION
3. %7z, RNA/DNA Hhs#in U 722 idhahe 1 {8
B0 OEAELSEE S DACEINic L »THIML
CEEZRLTVA.

Mg o HrE T 2 BRIEEARE L7 &R (Fig.
3), L IKHIZ»HEIMNBR KL T, 12.91%
DAC BIR®Yy v v, Avd=v, 4AvafvD
B, 16.81% Glu Ko7 7= 0#MiINTH - 7.
FhBOTHIL-2b0REXFY Y, Fuvy, 7
Yoy, €Y UT, choo7 3/ Bz, NPN &
O IRXRIETERL

HELY dvox X ICHET L BREEEES X,
TrvE=Y LEORBERMLEE 5 &, ELHT
I/ BEMZBicLT, 2T, )y, 7Y >
YHELLETL, ROTRLA=Y, T7=VhHE
FLTWRZ EEREL TS, EALS® R, [
UL WET 2 7 Btaklic DAC & Glu 2L T
ELkvaxrXITR, 73=rOETHERED NG
Mot EAHELTVS. T DACEERETR
ENET 2/ B NEAA) 280 HBR LD R VA=
v, XYy, Avad v EONRET I/ R (EAA)
BEMSEICEOEEZRL, EEETIV RO Y Y
v, EXAFVY, TAFR=URETHEBIERLE
L5 TG,

IS vui X DEAEAERTRIKHORES
HbdBN, B ORREOMETERTSL, ¥
OXXIEPETRETF -V DBRIEDZAND 5.
CEICHEBENT I ROBBBRILZEENHD, 4
BCDHRICOVWTREBRIETIRENDHEEELD
ns.

3 #

WIET Y/ BBV EME—DERIRE U - B ee
i, EBHEEERR LTI VBT TVyE=ZT L
(DAC) (L-7wa v (Glu) ZRNL 2 & &
D, AL SR VERORE ICHT 2R ICOOTR
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HI 2D 2BORBRETIE - . ERIAMIE, R
-l TRISAES 527 AL ETO 12 A/, EBR-2
TRIBHSHS29HAETO ISHETHS. £0D
BRIROELTH 5.

1. ER-1, -2 28 U CEBER i DAC 8L
Glu ZBich 2 W EAHEEREELTHRMT 2 E X
BoEMEEHAER I L TER AR OKME b
7eo Lz

EE-1 T, 12.91 % DAC (10 ZHEHE B i
) BRI QKR S, i 2. 58% DAC(2 %
C.P) X0 336% Glu (2% C.P) ofi &
HEZEXRRMX XD HKTH - 7.

FE-2 T3, 6.46 % DAC (5% C.P.) & 8.42
% Glu (5% C.P.) QREABMRXOHAH DAC
6.46 % (5% C.P.), 12.91 % (10 % C.P.), 19.37
% (15% C.P.) k¢ Glu o 16.81% (10%
C.P.) RBMEMXOMEICHKLTKTHD, 19.37
% DAC RiIMR otk idhoEBABERRMK T
AR IS, ARICEL .

2. FRHERR:, SRR IEBRQREROTMIC
OB, FNBE, FEbOBGER, RNA
B X U'DNA 8, GOT, GPT ko' XDH EH, X
SRR ELHML 2.

3. MiRhoHEET 3 /7 BREELAE LR,
RoOEBEREER I L T, 12.91 % DAC BMR
MRTRAYVeS Iy, ALt=y, ) JvoiEm,
ExFVY, FurryBiUod v yOETHEET
b7z 16.81 % Glu BIRME TR, 72A/¥7F
VB, TS= oM, exFIy, Fuvy, 7Y
Y DETHATH -7z, DAC & Glu £ Em
LR T ve 3 vBOBIN, exFYy, Fuv
v, Yy, Y YORDBEKRTH - .

X Bk

1) Brown, G. W, Jr,: Nitrogen metabolism
of birds. In Campbell, J. W. (ed.), Compa-
rative biochemistry nitrogen metabolism, D.
711-793, Academic Press, London (1970)

2) Dean, W. H. and Scott, H. M.,: The
development of amino acid reference diet
for the early growth of chicks, Poultry
Sci., 44, 803-808 (1965)

3) Della-Corte, E,. and Stirpe, F,: Regulation
of xanthine dehydrogenase in chick liver,
Further experiments on the effects of
inosine, actinomycin D and other factors,
Biochem, J., 102, 520-524 (1967)

4) Featherston, W, R., Bird, H. R. and
Harper, A E.: The effectiveness of different
sources of nitrogen for the synthesis of
non-essential amino acids., Poultry Sci., 40,
1401 (1961)

5) Featherston, W, R., Bird, H. R, and
Harper, A. E.: Ability of the chick to
utilize D- and excess L-indispensable amino
acid nitrogen in the synthesis of dispensable
amino acids. J. Nutr., 78, 95-100 (1962)

6) Featherston, W, R, and Scholz, R, W.:
Changes in liver xanthine dehydrogenase
and uric acid excretion in chicks during
adaptation to a high protein diet, J, Nutr,,
95, 393-398 (1968)

7) Hevia, P, and Clifford, A. J.: Protein
intake, uric acid metablism and protain
efficiency ratio in growing chicks, J. Nutr.,
107, 959-964 (1977)

8) IFMIEAT - s FHEI D Y e xR T
®OELZTvE=Y AMOFM(IDIREEE, K
FYAT I F—EEERLOMRET I SRV E —
vick ETEE, ¥EL 4, 23, 526-531

(1970)

9) Karasawa, Y., Tasaki, I,, Yokota, H, and
Shibata, F.: Comparative effect of intrave-
nousely administered nitrogenous compou-
nds on uric acid synthesis in chickens fed
a 20% protein diet, J, Nutr,, 103, 1208-1211

(1973)

10)  fLEA -l IEE G - M EBET L/
EEMiMEE M A M T I BBk L E TR
39 L ke, 24, 336-344 (1971)

11) Munro, H, N.: Evolution of protein
metabolism in mammals. In Munro, H, N,
(ed.), Mammalian protein metabolism, Vol.
3, p. 133-182, Academic Press, New York
(1969)

12) Okumura, J, I,, Karasawa, Y. and Tasaki,
I.:. Effect of dietary protein level on xan-
thine dehydrogenase and glutaminase acti-
vities in liver and kidney of growing
chicks., Jap. J. Zootech. Sci,, 44, 122-124
(1973)

13) Renner, R, : Effectiveness of various
sources of nonessential nitrogen in pro-
moting growth of chicks fed carbohydrate-
containing and “carbohydrate-free” diets,
J. Nutr., 98, 297-302 (1969)

14) Scott, H. M,, Dean, W. F. and Smith, R,
E.: Studies on the non-specific nitrogen
requirement of chicks fed a crystalline
amino acid diet, Poultry Sci., 42, 1305
(1963)

15) Strittmatter, C. F.: Studies on avian
xanthine dehydrogenases, Properties and



208 BH#H—R - AREH -

RTTFIRR - TR IERY

patterns of appearance during development,
J. Biol, Chem., 240, 2557-2564 (1965)

16) Sugahara, M. and Ariyoshi, S.: The
nutritional value of the individual nones-
sential amino acid as the nitrogen source
in the chick nutrition, Agr., Biol. Chem.,
31, 1270-175 (1967)

17) WEBE—8F - 4 FEE - KBS EREFE
K58, BN, FERIOBBEE®RS L UM
HERBRFICERET 7 2 VB OREE, BEABEN
4, No, 27, 165-170 (1977)

18) EHHB—H » RIFHE - HEER: sH&HIBO
BEWN, BWBERICMPRFICRELET 72V
BoME BABYRHE, No. 28, 141-147

(1978)

19) EH#H—28 - ARG - AREE: HoREFICE
FET I/ VBTV E= Y LADEE, BEABYN
w4 No., 28, 149-154 (1978)

20) EIMR—ER - TR - FEIUEHD - ARIE R #
OFWER, M7 IV BRICHSIET 72 VRT
yE=ZYLOEE. FEABRNEE, No. 28,
155-162 (1978)

21) W% - 2 A K gt d am
gk o @K (T4 $SR7 I /mehicon
T. fdk, 37, 187-191 (1963)

22) Young, R, J., Griffith, M,, Desai, I, D,
and Scott, M. L.: The response of laying
hens fed low protein diets to glutamic acid

and diammonium citrate. Poultry Sci., 44,
1428 (1965)

Summary

Two experiments were conducted with White Leghorn male chicks to examine the ef-
fects of diammonium citrate (DAC) and L-glutamic acid (Glu) added to the basal diet contain-
ing only essential amino acid mixture (9.1g/100¢ basal diet) as a source of non-protein
nitrogen (NPN).

The experimental periods were 12 days, from 15 to 27 days of age in experiment 1 ;
and 12 days from 18 to 29 days of age in experiment 2.

In the both experiments 1 and 2, the addition of DAC and/or of Glu to basal diet caused
a significant increase in weight gain. In experiment 1, the addition of 12.91 9% DAC had a
higher effect on growth than the addition of 2.58 9% DAC or 3.36 % Glu. In experiment 2,
addition of mixture of 6.46 9% DAC and 8.40 % Glu was more effective than the addition of
either DAC alone at the levels 6.46, 12.91 and 19.37 % or 16.81 % Glu alone. The addition of
19.37 % DAC resulted in a significant decrease in weight gain.

A higher value for liver weights, liver protein contents, liver GOT, GPT and XDH acti-
vities as well as plasma uric acid levels was observed in those fed diets containing NPN.

Plasma free amino acid determination was conducted on chicks in the control, 12.91 %
DAC, 16.81 % Glu and the mixture of NPN source groups in experiment 2. Addition of ei-
ther DAC or Glu alone caused a decrease in both histidine and tyrosine, DAC alone further
caused a decrease in leusine and an increase in the concentration of isoleusiine, threonine
and lysine. Addition of Glu alone also further caused a decrease in glycine and an increase
in aspartic acid and alanine. The group fed a mixture of NPN source was found to have a
higher concentration of glutamic acid, aspartic acid, and a lower concentration of histidine,
glycine and serine than those of the control.



