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MEEN 3, GO, ZRON, RBTERITH, RERFD, FX LRERERERIERE 1,
1.2 ZEHER

ARBHRIG IR 24 /BT, BB TR 10X 5em ZHBEMBE, 2HEF 5 HTH
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BefK2 R bt FAR -4 REMK RBEIH
7Y BL R sk R 4T il RENR  REEN
g R W HySTHA
= BRH ST Rk BOEIEN:
R B R AMEEE ¥ T#5) Fep g
P AR D EMEEN B 5] B L. % 0 B A T
«BEEREEHIRTGER, RIETREETRS 3 #.
I EXBEaY 2 REIHRMAY 3 EESHaR
%2 AREENLERS A %
R4 a1 k2 fiF 3 G b3 LFEWB KEBRY
F# % DM 90. 4 91.8 92. 1 94.0 95.0 91.7 88.1
HEA[CP 64. 4 65.2 63. 4 46. 3 39.6 33.0 32.8
ASP 6.68+0.34 6.42+0.8 7.3940.07 5.79+0.04 2.9140.05 2.90+0.14 3.38%1.47*
SER 2.8940.15 2.98+0.30 2.9540.03 2.57+0.09 1.59+0.03 1.271+0.06* 1.4710. 04"
GLU 7.074+0.35 7.054+0.32 7.8940.08 7.394+0.20 6.30+0.12 4.59+0.10* 5.3440.12*
THR 2.9740.11* 3.26+0.20* 3.23+40.05° 1.92:}:0.’07 1.2640.0!  0.9340.00 1.0710.00
GLY 4.9940.24 5.0440.26 5.3840.04 2.2210.06 1.68+40.12 1.1940.04 1.3740.03"
AGR 5.06+0.28 5.474+0.31 5.2440.09 4.51d:0. 22 4.2740.25 3.7840.05 4.4840.04°
ALA 4.61+0.19 5.024+0.22 5.0040.05 2..201-0.0! 1.1840. 14  1.1740.02* 1.3440.00*
TYR 2.03+0.09 2.1440.25 2.0240.03 1.95+0.03 1.604+0.09 0.86+0.01 1.0140. 06
PRO 3.2240.17  3.2240.30 3.3440.06 2.59+0.06 1.584+0.03 1.124-0.03* 1.2740.02%
VAL 3.9140.19 4.07+0.36 1.06+0.08 2.53+0.21 2,144 0. 09 1. 14+ 0. 06 1.594-0. 04
PHE 2.674+0.14 2.8440.18 3.08+40.21 2.1940.02 2.51+0.13 1.57+0.04 1.631+0.03
1SO 2.874+0.12 3.30+0.14 3.1440.28 2.1740.03 2.07+0.38 0.984+0.00 1. 03+ 0. 06
LEU 7.07+1.31  7.684+1.17 7.4541.76 5.91+0.47 3.35+0.68 2.58+0.01 2.62+0.15
LYS 6.12+0.67 6.464+0.55 7.00+0.29 2.81+0.25 1. 4540. 29 1. 41+ 0. 09 1. 60+ 0. 04
MET 2.1540.03  2.454+0.11 2.39+40.14 0.73+0.00 0.69+0. 01 0.7540.07 0.7340.00
CYS 0.814+0.02* 0.93+0.04> 0.98+0.06° 0.56+0.03 1.76+0.10 0.56+40.00 0.5840.03

»BORIATRFTHER, RERITORP SR,

HMBEERALE TR+ T .
3FERH 2 MMM EERSBAT AR FHHENEREE (P0.05)



4 FEHYEFFR Bk

3 HBEWHB (cace), REWHB (intact) WEMHBEBBRHLE

HEan! Hasn?2 BEaR3

% E¥% F3-17} E% F-]:] E¥ 88

ASP 92.611.6aA" 90. 7+ 1. 9aB 86. 91 0. 96bA 75.543. 4vB 76.512.9cA 68. 41 5. 4cB

SER 91. 2+ 2. 6aA 89.7+2. 3aA 86. 11+2.9bA 73.143.3bB 74.314.8¢cA 69.41 1. 0cB
GLU 94. 41 1. 6aA 93.2+4 1. 6aA 89. 41 1.7bA 85.1+1. IbB 80. 0+ 1. 2cA 77.513. 0cB
THR 93.612. laA 91.5+1. 8sB 98. 41 2. 6bA 84.040. 8bB 79.312. 3cA 72.313.3cB
ARG 96. 4+ 0. 8aA 97.212.9A 93.112.6bA 90. 4+ 1. 8bB 82.8%1.6cA 82.611.8¢cB
ALA 93.11+2. 20A 91.8+1. 4aA 90.211.2bA 85.94 1. 0bB 80.1+2.7¢cA 76.412.8cB
TYR 95.5+1. 524 94.9+1. 404 92.04+1.7bA 90.01). 4bB 83.11 1 2¢A 79.712.9cB
PRO 86.5+ 4. 3aA 89.2+1. %A 87.0+2. 4aA 78.41 1. 2bB 77.913. 0cA 71.813.8¢B
VAL 94.8+1. laA 93.6+1.6aA 88.610. 9bA 86.9+0. 3bB 79.243. 3cA 76. 7+ 2. 6¢B
PEH 95. 14 1. 9aA 93. 214 1. 2aB 85.211. 8bA 85.740. 8bA 75.7+ 1. 4cA 72.41 1. 9¢B
IS0 91.942. laA 90.142.9A 87.112.3bA 86.21 1. 0bA 73.3+1.7cA 69.313. 6¢B
LEU 95. 1+2. 1aA 94. 1+ 1. 9aA 91.710. 8bA 89.9+ 1. 6bB 80.51 4. 3cA 80.741. 3cA
LYS 88.7+1.7aA 87.913.8A 81.8+1.8bA 82.8+0. 5bA 76. 11 1. 4cA 73.51+1. 7B
MET 90.3+4. 1aA 88.31 1. 6aA 88. 410. 5bA 86.21 1. 4bB 84.010. 9eA 75.0+0. 8¢cB
CYsS 78.445.7aA 70. 41 1. 8aB 68.61 1. 1bA 57.4+2. 4bB 50.7+3. 3cA 51.51+4.7cA
¥ 91.6+4.3A 90.4+6. 1A 87.045.9A 82.61+8.7B 76.9+7.9A 73.14£7.48

*RTHENEFRAREN-MZABGBRZAERBE (P<0.05), ARXEFHREAENEE
BRSKEERMZEERBE (P<0.05),
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2.7 EREEMHLE

MAZEBHNRETRN AT ENERHENEERBUNLERLE 3, R4 ARTH
B, ARFEME, AAESARLEEUEREZERSREZTRS MEERZWHLE
HFENBER.

MAXEHBMRETHSME N EERBWHLEZ MR, £ 14, BRRELE
M. ERNERMREEARYGFRHCRERBES (P<0.05, HREEROBWHLEYR
BE (P>0.05. EREXAMNAR2F, RENER. RRER. AEARMBUHLEE
RABEN, HARNERZDUKLEERYBE (P<0.05), EHEZRNEN I, B
AR RERAREMHRRHALEREEIN, HREERZWHLEERBF (P<0.05).




=20 it RS FEHBRSEHA TSN E R R R R 5
*4 AAEWHB (cace) FUREFHM (intac) FEFIMERMBRYLE
5 4 £ RRE ok iai B

%K E% *3-1 E% E3:17] E% FHEh ¥ ¥l
ASP  90.3+0.6A 86.1+6.2B% 93.8+1.6A 86.3+0.8B 77.6+1.3A 73.3+0.7B 78.94+0.6A 86.3+0.8B
SER 89.8+0.8A 85.3+0.6B 95.91+4.2A 86.0+2.1A 74.14+0.9A 65.6+1.1B 72.5+1.3A 65.9+2.98
GLU 92.84+0.5A 89.2+1.4B 90.6+1.0A 91.84+2.9A 79.7+4.9A 80.1+0.7A 83.9+1.0A 82.5+1.4A
THR 87.8+1.4A 83.2+1.2B 82.4+4.9A 80.6+4.9A 70.7+1.1A 61.94+1.2B 68.5+2.3A 63.8+1.4B
ARG 93.542.1A 93.81+0.6A 89.5+2.0A 85.91+0.7B 89.5+0.4A 81.4+1.4B 82.34+0.6B 84.640.9A
ALA 86.74+2.5A 76.8+1.0B 79.5+6.5A 72.6+2.3B 64.6+3.2A 65.0+2.4A 69.71+0.2A 61.7+1.5B
TYR 93.34+0.8A 90.1+1.4B 81.9+2.2B 92.440.9A 86.3+0.9A 81.4+1.0B 83.74+1.8A 82.74+1.0A
PRO 89.74+1.4A 83.94+0.6B 85.81+3.1A 85.840.8A 68.1+1.2A 65.0+3.4A 68.0+1.8A 64.04+0.5B
VAL 89.440.9A 82.51+2.9B 89.6+0.4A 87.61+1.6B 73.9+1.1A 71.11+1.9B 79.3+4.6A 70.7+3.9B
PEH 87.8+3.1A 85.5+1.7A 9].91+3.3A 83.6+2.7A 76.54+2.9A 78.7+0.8A 75.7+2.0A &1.910.53
1SO 86.9+2. 1A 85.5+0.8A 89.3+1.5A 84.31+2.2B 60.8+1.0A 65.7+3.5A 66.7+3.2A 64.2+2.5A
LEU 93.4+1.2A 86.9+1.2B 88.0+3.0A 83.5+3.8B 77.2+1.4A 72.3+1.8B 76.5+2.7A 76.6+4.3A
LYS 85.7+2.7A 81.5+1.0B 79.3+2.3A 74.9+2.7B 81.6+1.7A 70.1+5.6B 76.9+1.9A 64.9+3.7B
MET 86.8+4.2A 77.1+5.6B 85.4+1.3A 82.6+0.4B 74.54+1.6A 69.5+0.4B 79.0+2.3A 66.1+2.3R
CYS 84.242.5A 76.5+0.88B 90.4+1.3A 89.71+1.0A 56.9+2.5A 40.9+0.5B 54.141.8B 60.8+1.4A
¥ 89.243.0A 84.31+5.0B 86.7+4.4A 85.1+5.6A 74.9+5.9A 69.9+6.5B 74.8+6.1A 70.4+5.1B

* BAFHEXEZRAHRLZ AN LREREE (P<0.05) '

#®5 FEAEWHB (cace) REFHB (nmc) PR NBMEHYLE
BEEN | BEER 2 BEaY3

&% E#% +ER E% P31 i s E3:1
ASP 93.4+1.6A" 91.0+1.9A 88.540.9A 76.943. 4A 77.443.3A 69.7+5. 3B
SER 92.94+2.7A 92.2+2.3A 89. 2+ 0. 3A 75.643.3B 75.9+4.6A 72.210.88
GLU 95.24+1.6A ’ 94.74+1.6A 90. -+ 1.7A 86.31+0.7B 80.9+1.2A 78.8+2.9B
THR 94.94+2.1A 94.141.8A 90. 6+ 2. 6A 86.4+0. 8B 80.5+2.3A 74.71+3.3B
ARG 97.0+0.8A 98.143. 3A 93. 6+ 2. 6A 91.2+2.0B 83.4+1.6A 83.411.8A
ALA 94.0+42.2A 93.3+1.0A 91.0+1.2A 87.0+1.4B . 80.942.7A 77.7+2.88
TYR 98.5+ 1. 5A 96. 64 1. 4A 94.54+1. 8A 91.44+1.4B 85.9+1.2A 81.442.98
PRO 87.94+4. 3B 89.841.9A 88. 4+ 2. 4A 80.91+1.2B 79.443.0A 74.4+3.68
VAL 95.74+1. 1A - 95.44+1.4A 90.(4+1.0A 87.7+0. 3B 79.94+3.3A 78. 1+ 2. 6A
PEH 96.0-+2.0A 94.611.2A 86.2+1.8A 87.1+1.0B 76.61 1. 4A 73.74+1.9B
ISO 92.2+2.3A 91.54+2.9A 87.64+1.9A 87.6+1.3B 74.0+1.5A 71.14+0. 4B
LEV 95.8+0. 8A 95.2140.5A 92.3+40.8A 90.7+1.6B 81.9+4.5A 81.611.4A
LYS 89.841.7A 90. 61 3. 8A 82.84+2.2A 85.7+0.5A 77.24+1. 4A 75.94+1.9A
MET 91.04+1.9A 89.611. 6A 98.040.5A 87.411.4B 84.6+0.9A 76.2+0. 8B
CYS 82.540. 6A 76.340. 8B 76.3+0. 8A 62.5+2. 4B 53.9+3. 3B 56.2+4.7A
b3 .] 93.2+4. 1A 92, 4+5. 0A 88. 61 4. 6A 84.247.9B 78.1+7.5A 75.0+6. 5B

*MITHERRREFBIZEGRSKEZEBHSZHHLEXRBE (P<0.05),



6 PEHYE FFER ‘ LEE:-

MEANERATUEHR: BEZXEEMEM AaNELETRE, FHEEh8EXE
By 2 R E AR LR E R

SHPHER. ANERMRRERERARE (P>0.05), HAFEMEREE (P<
0.05), REEBHAGHFHRMHLEEESTLEHBY (P<0.05), FHE55%. TH
MPLZER., v8EK. TER. FNER. BEARIMEARERABE (P>0.05), HiHE
BREEF (P<0.05), PHXRUKLEAEREER S ZEHZ BB T, 4510 86.7%
M85 1%, ERARE (P>0.05), MEMHHISER. BEARMTEARERARE (P
>0.05), RIZEWIMHPAER. NERMEREAMERABE (P>0.05), HAREKRE
RBE (P<0.05), FHEMWHLR, BRESERERHALEROERTEERS, ¥
¥ 6.4%.
2.2 AREMMHLE

EMERRECEZAFEEERER RGN, E0ERNEERNEEENEE—EN
WE, ARRENEFHEEREWHLEYEN. M EEEROHERE (LE D, 8
FEMEMEERHEE, WK, 6, NRPHETR, REEH, FELLEMNRR LR
XS], SRWHELRMERLEM, HHEEEER.

ZEBSRLEBNLE, EREAEN 1P, EERANLERHEAR, RERFEE
BSRTZEHNENS, HAGERARLZEHNHETEER S, ERgak 2, BRERE
B, HASERKRLZEGHYETEZERY, BAHHM 34, BRERII, HARERKE
EHS T L HH. 0

ZEBSESRZEHYHE, OFNEERANLEEREERNBESTEEHY (P
0.05); THRMMEAEMANLE, RREABRKETHNBESTEZELY, BEK. BER
AREZEVUBERTFLEEY, HAEERERABE (P>0.05), B30 R0 5 H
HHKREHEERARLZEWUS TEERY, BERHERMIRLZER. HFER. HER. &
AR, FNER. PRER. BER. MEREREE. BERHHRLAER. HER., #
. HER. SEK. XHER. EERANEREFEEN (P<0.05), HAHEME
RABE (P>0.05), E#EREFRBENEER D, RRERHHENER. FEEARNE
BEMHUERZED LB ERTZEBY, BEREHMEER. BERTKEARNEE
BMELEXRZERWEERTEZELY. MEHEEREINLE, —ELRL 8% (P>
0.05),

3 itib

AABEFERT 7 PSR MR LN B LS e 45 B T 0, BRAD 6 00 1 A 2 BRMA S, B
RSFFEAMNEERAUERLZEBN S LEM U HFEEBENER (P<0.05), REH
BOHEERHLEGTEEROHEERELR. X ZRE5EHARKERRENSER
2T, KT AR X R RN E A, ) 2 0 A8 e
BT ATRE S W (A A S R RIE AL E M EIT . Green™ 76 F1) I ARSI X8 I € B oKL /D
EMAEZEBTMFABAEEREANLES, RRAFHKEZATHEENER, WEa. %



%2 41 HORS. FE R K BTN R L R B 7
6 FAEEH (cace) MRKWHS (ntact) FEHMEBIH LR
HEH Gt - EWM L e R B4
g% E%  kEB  EX  kEB E¥  KHB E¥ LU

ASP  91.24+0.6A 87.64+0.2B* 95.5+1.6A 89.2+0.8B 80.6+0.6A 78.1+0.8B 79.1+1.3A 76.6+1.7A
SER  91.5+0.8A 88.11+0.6B 88.7+4.2A 90.5+2.1A 75.9+2.3A 71.6+1.9B 77.1+0.9A 70.5+1.1B
GLU 93.740.5A 90.6+1.4B 91.7+1.0A 93.3+2.9A 85.9+1.0A 84.8+1.4A 81.0+4.9A 83.110.7A
THR 89.840.4A 87.2+1.2B 85.5+4.9A 86.81+4.9A 72.7+2.3A 72.2+1.4A 78.7+1.1A 63.3+1.2B
ARG .24+ 2.1A 94.740.6A 89.8+1.9A 86.9+0.7B 83.1+0.6A 85.7+0.9A 90.2+0.4A 82.3+2.4B
ALA 88.6+2.5A 79.0+1.0B 83.0+6.5A 78.3+2.3A 73.3+0.2A 68.4+1.5B 67.7+3.2A 70.0+2.4A
TYR 96.44+0.8A 92.1+1.4B 85.7+2.2B 94.54+0.9A 90.6+0.8A 86.5+1.0B 92.2+0.9A 84.7-+1.08
PRO 91.4+1.4A 87.1+0.6B 88.7+3.1A 91.31+0.8A 71.9+2.8A 71.5+2.5A 71.6+1.2A T7I1.6t3.1A
VAL 90.7+0.9A 84.7+2.9B 9].44+2.1A 90.2+1.2A 81.6+4.6A 74.6+3.9B 75.24+1.1A 74.9+0.9A
PHE 89.0+3.1A 87.3+1.7A 92.9+2.3A 91.2+1.7A 77.4%+1.6A 74.41+0.5B 77.31+2.9 8l.1+0.8A
ISO 87.8+2.1A 86.5+0.8A 90.9+3.5A 89.3+2.2A 69.9+3.2A 68.4+2.5A 63.9+1.0B 69.7+3.5A
LEU 94.14+1.2A 88.0+1.2B 89.3+3.0A 85.5+3.8A 78.2+2.7A 79.2+4.3A 78.9+1.4A 81.9+1.8A
LYS 88.0+2.7A 88.2+1.0A 83.7+4.3B 87.8+2.7A 81.4+1.9A 78.143.1A 85.6+1.9A 8).8+1.6B
MET 88.444.2A 80.5+1.5B 87.1+1.3A B86.7+0.4A 78.9+2.5A 69.9+2.3B 77.5+1.6A 73.4+0.4B
CYS 87.3+2.5A 81.0+0.8B 92.2+1.3A 92.4+1.0A 59.7+1.8B 69.1+1.4A 62.5+2.5A 49.3+0.58
T 90.84+2.8A 86.8+4.2B 88.91+3.6A 38.9+3.9A 77.1+7.8A 75.6+46.4A 78.0+8.1A 76.1+6.7A

*RITHETRKREFRAEREF (P0.05)

®7 MBHETHESKETHBFHAREERATLE

Kessler, J. D (14) (mg/ H/24h) (Sl:’:;';/ilhj) KGR (mg/ 5 /30n)
EH (18) #EB (D E¥ (6) E# *EH a3
ALA 16. 15+ 1. 01A 20.71+0. 848 17.3+1. 8 12. 61+ 1. 2A 20.14+0.98
ARG 17.13+1. 12A 22.02+1.253 20.64+1.9 8.94;0. 5A 12.6+1.0B
ASP 30. 60+ 1. 90A 38.67+1. 458 30.24+3.0 15.14+ 1. 0A 26.2+1.0B
GLU 49.07+2.31A 57.21+2. 368 48.41+4.3 20.44+1. 3A 31.8+1.4B
ISO 13. 1840. 80A 16. 99+ 0. 688 13.0+1.2 9.5+0.7A 12.4+0.7B
LEU -’ 20.5241. 30A 28. 07+1.298 25.5+2.9 13.3+0. 8A 20.2+0.7B
LYS 23.60+1.72A 28.32+1.11B 21.4+2.6 19. 24+ 1. 0A 56.2+4.98B
MET 5.51+0. 34A 6. 164+0. 24A 5.04+0.6 4.2+1.6A 8.7+3.3B
PHE 11. 37+ 0. 58A 17. 23+ 1. 888 12.2+1.3 8.2+0.5A ll.9i‘b. iB
PRO 21.19+1. 06A 34. 80+ 1. 96B 24.44+1.8 13.3+1. 0A 25.3+1.0B
SER 24.204+1. 31A 38.78+1.57B 26.642.2 13.2+0. 8A 21.8+0.8B
THR 20.69+ 1. I15A 32.7941. 538 20.8+2. 1 11.94+0.7A 23.5+0.9B
TYR 13. 03+0. 70A 17.39+ 1. 05B 15.4+1.4 18.1+2. 1B 10. 0+0. 3A
VAL 18. 39+ 1. [5A 26.92+1. 198 17.0+1.8 10.040. 8A 17.0+0. 5B
CYS 9.840. 3A 11.0+0. 6B
HIS 13. 174 0. 65A 13. 66+ 0. 38A 12. 04+ 1.6
. . BTHEARRKEFERHENEREE (P<0.05), HERWEBEF (P<0.0D),

2. FEWMFHEENH.
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DETERMINATION OF AMINO ACID DIGESTIBILITY OF FEEDSTUFFS FOR

POULTRY WITH INTACT AND CAECECTOMIZED COCKERELS

Ji Cheng Xu Wangen * Rong Yi S. E. Scheuermann » x

(The Department of Animal Science, Beijing Agricultural University)

ABSTRACT

A comparative evaluation of the digestibility of feedstuffs for poultry was carried out with intact and caecectomized
cockerels, using Sibbald “TME” method. The digestibilities of 10 feedstuffs were determined with intact and caecectomized
cockerels. The apparent and true digestibilities of the test feedstuffs determined with intact cockerels were higher than those
determined with caecectomized cockerels. There were significant differences of the apparent digestibility of lightly heat-
damaged fish meal, heavily heat-damaged fishmeal, soybeal meal, cottonseed meal, and cottonseed meal (treated with
FeS0, and alkaline) between intact and caecectomized cockerels (P<Z0. 05), but not for fishmeal (normal) and sesame
meal (P>0.05) . When corrected for the endogenous amino acids excreted, the true digestibility of lightly heat-damaged
fishmeal, heavily heat-damaged fishmeal and soytean meal had significant differences between the two kinds of cockerels
(P<C0.05), but not for the others (P>0.05) .

The significant differences of amino acid digestibilities between intact and caccectomized cockerels showed the marked
effect of microbial degradation of undigested amino acids and peptides from the small intestine. The excretion of endogenous
amino acids in intact were significanly lower than those in caecectomized birds. This may explain the differences in appar-
ent digestibilities, but not in the true digestibilites.

The degradation of amino acids and peptides from the ileal digesta by microbials in the caecum was discussed. Based on
the observation of the differrences in endogenous amino acid excretions and the differences in the measured true digutlﬁill-
ties, the controversial question concerning the priority of microbial degradation on exogenous and endogenous amino acids
was objectively analized.

Key Words: Poultry feedstuffs, Amino acid digestibility, Caecum.
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