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SUMMARY

The experiment was performed with the aim to study not only the effect of protein
levels of basal diets on apparent and true metabolizable energy (AME and THM ),AME
of Farrell(AME, ), and corrected AME;¢ values of corn and soybean meal but also the
effect of collection time of excreta on AME and TME values of corn and soybean meal.
The AME, and AME _.values of test materials were determined through rapid AME
bioassay, and AME and TME by the TME bioassay. o
The protein levels of basal diets had range from 10% crude protein (CP) to 30% CP,

The cresults obtained were as follows ;

1. The AME; values of basal diets showed much difference among treatments ( P <0.05)
but those of corn and soybean meal had no significant differences (P> 0,05)and the
AME_. values of basal diets were proved to be variable according to level of pro-
tein of the diets. the AME .. values of com were not different while those of soy-
bean meal in 20% and 30% were reduced significantly (P < 0.05 );

2. The protein intake / bird /day did not differ significantly due to variation of feed

-99-



intake using rapid AME bioassay.

3. The protein levels of basal diets did not influence upon the AME value of basal

diets, corn and soybean meal (P >0.05), and no clear trend was found in the TME

values of corn and soybean meal because of the variation of metabolic fecal energy

plus endogenous urinary energy ( FEm + UEe ) losses fed different» diets.

4. Collection time of excreta affected the AME and TME values of basal diets in 10,
15, 20% CP treatments, but the AME and TME of corn and soybean meal were
not affected by collection time: Thus, a time of 24 hours was enough for 24 hr to

clean the digestive tract when fed corn and soybean meal substituted diets regard-

™
less of protein levels.
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Table I. Formulae and chemical composition of the basal diets

Protein levels g4
" Ingredient 10

15 20 25 30
Casein - 8.5 11.9 16.4 21.4
Defatted rice bran 30.0 16.0 15,0 20,0 25,0
Corn, Yellow 60.7 39.4 36.2 31,1 24.8
Barley , groat 2.3 33.1 23.5 15.9 10,1
Soybean meal - .0 A 9.6 11.7
Mineral premix * 4,5 .5 .5 .5 4,5
Vitamin premix * 2.5 .5 2,5 2.5 2.5
Total 100,0 100.0 100,0 100.0 100.0
ME. (Kcal,/ kg) 2790.0 2800,0 2800,0 2800,0 2800.0
C. Protein (%) 9.8 15,0 20,0 ~30.0

25,0

NRC (1977) poultry feeding standard requirements for chickens were met
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B 28 EAaX RES 50 ~ 60 %8 HAA 34
amino acid MRS 10% RBEES A2 TR
=7 g4 shsl+h

REEART F—HRAA S5, KT ks3] 30
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Table 2. Analytical data for determination of the apparent metabolizable energy of Farrell(AMEF)

and corrected AME . (AME () of the diets

FEED EXCRETA AME, AME_

Treatments SE F— GE 'of of

Intake (§) N (A (Keal ) @) N @ (Keal/$) diet diet
Basal 10% 47,13 1,89 4,167 20,54 8,59 3,029 2,829 3,101
Basal 15% 78,57 2,89 4,268 21,88 9,93 3,059 3,414 3,549
Basal 20 % 58,68 3,82 4,280 20,63 12,50 3,040 3,201 3,405
Basal 25% 54,90 4,69 4,412 21,91 14,66 3,035 3.199 3,414
Basal 30% 55,49 5,58 4,355 25,21 15,99 2,988 2.944 3,203
Basal 10% + Corn 34,52 1,78 4,243 12,02 5,98 3.160 3,143 3.489
Basal 15% + Com 57,74 2,57 4,386 15,48 9,33 3,132 3,547 3.727
Basal 20% + Comn 50,18 3.23 4,441 16.10 10,79 3.193 3.416 3.643
Basal 25% + Com 39,68 4,01 4,522 14,67 9,99 3,159 3,384 3.680
Basal 30% + Com 36,81 4,63 4,556 15,83 14,10 3,088 3,228 '3,537
Basal 10 % + SBM 45,82 3,43 4,335 19,59 10,51 3,191 2,971 3.232
Basal 15% + SBM 78.68 4,01 4,506 27,69 11,66 3217 3,374 3,506
Basal 20 % + SBM 66,79 4,52 4,496 26,59 12,72 3,188 3.226 3,397
Basal 25% + SBM 54,71 5,67 4,653 25,27 - 15,74 3,083 3,229 3,444
Basal 30% + SBM 53,82 6,07 4,614 2,73 13,22 3.136 2,998 3.209

* All figures are means of 9 replications and expressed on the basis of dry matter
N = nitrogen; GE=gross energy; SBM = soybean meal
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Table 3. The effect of protein levels of the basal diets on the 'apparer_xt ‘metabolizable energy of

Farrell (AME ;) and corrected AME  (AME.) values of comn and soybean meal

Protein levels %3

10

15

20

25

30

. Basal

3,201 +0,023 b

3,405 10,026 b

3,199 £0,017b
3,414 £0,021 b

2,944 £ 0,016 ¢
3,203 0,009 ¢

AME, 2.829+0066d 3,414£0.0342a
AME,. 3.101%0,011d 3,549%0,027a
Corn AME, 3,874 0,051 2 3,856+ 0,036 a
AME.. 4,395+0031a 4,143t0041a

3,918 0,033 a
4,200+ 0,059 a

3,816 + 0,057 a
4,301 £0,018a

3,891 £0,086 a

4,318 +0,037 a

Soybean AME,
meal AMEFC

3,302 £0,094 a

3,53910,093a

3,279+ 0,052 a

3,286 £ 0,054 a

3.407X0054ab 3,379+0,030 b

3,298 £0,031a
3,511 £0,038 a

3,125 i_0.144 a
3,225+ 0,059 b

* Mean * standard error expressed on the dry matter basis (Kcal / gm),
#x Different superscripts on the same row differ significantly ( P<0.05).
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WSS AME_ i BEE 8% QA 2
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& BERolA XpEedee CP % K& g3 ¢q
S50 KEHY AME ol 43s1A 22 &
£ Sibbald%s (1962)0] HBfIse] #EFEY
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& s Assided & RRe 9+ Aoz
AslE Zdes § Uiy ARKGISY MRS A
A4 02 4 3F4EA g v BRI Relr
fEMel st AX Nuwjdgo] F7lsle Roa w
Cik

E HRdlA X@EHe CPARLS S99 3
£ A AfREV HFYE BaRERY AME, #
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Table 4. Analytical data for determination of apparent and true metabolizable energy ( AME and
TME) values of diets

Feed Excreta * * pp it . *
Treatment Intake N GE Excreta - GE AME AMEn UEe TEM TEMn
(em) " " ®oaly) (gm) " A gealw)
Basal 10% 46,0 1,8 3,993 15,9 9,16 3,102 2,948 3,055 17,939 3,338 3,445
Basal 15% 459 2,87 4,178 16,9 12,39 2,730 3,170 3,310 15078 3,499 3639
Basal 20 % 46,5 3,81 4,322 17,9 14,70 2,899 3,111 3,264 17,141 3,576 3,730
Basal 25 % 46,8 4,70 4,386 19,6 14,92 2,933 3,161 3,287 17934 3.519 3,645
Basal 30% - 47,7 5,58 4,439 21,5 13,58 2,913 3,103 3,147 14,896 3,438 3,481
Basal 10%+ Corn 448 1.8 4,196 12,8 9,56 3,246 3,248 3,321 15,399 3.614 3,685
Basal 15 %+ Corn 450 2,40 4,288 11,9 11,69 3,313 3,414 3,471 13,928 3,723 3,780
Basal 20 4+ Corn 45,0 2,70 4,31 14,0 15,31 3,199 3,366° 3,536 17.743 3,759 3,928
Basal 25 $+ Corn 44,9 3,12 4,392 132 13,53 3,342 3,412 3,482 -20,993 3,879 3,967
Basal 30 4+ Corn 4.9 3,58 4,416 14,1 13,89 3,351 3,368 3,432 18,532 3,784 3,848
Basal 10 %+ SBM 452 3,60 4,176 17,4 10,21 3,312 2,900 2928 15459 3,237 3,265
Basal 15% +SBM 44,9 4,17 4,300 16,7 10,74 3,280 3,084 3,069 15,628 3,421 3,406
Basal 20 44+SBM 44,9 4,72 4,402 17,7 11,08 3,365 3,074 3,046 16,702 3,423 3,395
Basal 25 $+SBM 451 5.41 4,447 1906 12,26 3,195 3,055 3,049 15,76 3,373 3,367
Basal 30 % +SBM 45,4 5,99 4,484 21,5 13,07 3,118 3,005 3,022 15,456 3,414 3,431
* Values of diet
** Kcal / bird /24hr
GE= gross energy; AMEn = nitrogen corrected AME; FEm + UEe = metabolic fecal energy +
endogenous urinary energy; TMEn = nitrogen corrected  TME
Table 5. The effect of protein levels of basal diets on apparent and true metabolizable energy (AME

and TME ) values of corn and soybean meal

Protein levels 4

10

15

20

25

30

Basal AME 2,9484 0.012a 3,170 + 0,015 a 3,085+ 0,024 a 3,116 + 0,046 a 3,091 + 0,010a
dieta AMEn 3,055 3,310 3,264 3,287 3,147
TME 3,338+0,013a 3.499 + 0,0022 3,449+ 0,032a 3,474 + 0,046 a 3,426+ 0,013a
TMEn  3.445+ 0, 3,639 + o, 3,730 + 0, 3,645 + 0, 3,481+ 0.
Corn, AME 3.54840,049a 3,658 + 0,031 a 3621+ 0,043a 3,663+ 0,030 a 3,633+ 0.012a
yellow AMEn  3.587+0, 3,632 + 0, 3.808 + 0, 3.677 + o, 3,717+ 0,
TME 3,89740,035 ¢ 3,947 + 0,032 C 3,942 + 0,013 ¢ 4.282 4+ 0,031 a 4,144 + 0,032b
TMEn 3,925+ o, 3,921 + 0, 4,126 + 0, 4,289 + D, 4,215+ 0,
Soybean = AME 2,789 +0,011 a 2,885 + 0,022 a 3,049+ 0,023a 2,913 + 0,094 a 2 804 + 0,048a
meal AMEn 2,632 +0, 2,507 + 0. 2,537 + 0, 2.494 + 0, 2,730 + 0,
TME 3,0024+0,012d 3,241 + 0,012b. 3,118 + 0,014 c 3.139 40,068 ¢ 3,402 + 0.026a
TMEn 2,845 + o, 2,862 + 0, 3,613 4 o, 2,718 4 0, 3.314 +0,0

* Different superscripts on the same row differ significantly (P<0.05)
AMEnp = nitrogen corrected AME; TMEn = nitrogen corrected TME
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Table 6. Effect of collection time of excreta on the apparent and true metabolizable energy ( AME
and TME) values of corn and soybean meal.

Diet

Basal diet

Com

Soybean meal

Collection time

24 hr

30 hr

24 hr

30 br

24 hr

30 hr

AME
TME
AME
TME
AME
TME
AME
TME
AME
TME

10 ¥

15 %

20 %

25 %

30 %

2,948%0.012a
3,338%0.013a
3,170+0.015a
3.4991%0,002a
3,085+0,024a
3,4494+0,032a
3,116 0,046 a2
3,47410.046a
3,091£0,010a
3,426%0.013 a

2.861+0,015b
3,250 £0,016b
3,030+0,020b
3.361%0,033b
2,878 +0,020b
3,242%0,048b
2,967 10,0542
3.325+0.097a
2,978 £0.021a
3,283+0,043a

3.54840,049a
3,89710,035a
3,65810,031a
3.94710,032a
3,56740,042a
3,900+0,013a
3,.70910,030a
4,282+0,031a
3,647+0,012a
4.14410,0322

3,521 0,026 a
3.8343+0.012a
3.615+0,027a
3.903+0.016a
3,523+0.034a
3.857+0,055a
3.586+0,038a
4,613+0,0462
3,4924+0,046b
4,013%+0,0142

2,789 £0,011 a
3,002 0,012 a
2,885 0,022 a
3.241+0,012 a
3,049 %0022 b
3,118 £0,014.b
2,913 40,094 a
3,139 £ 0,094 a
2,804 £0,048 a
3,402 0,026 a

2,623 £0,076 a
2.853£0,179 a
2,892+ 0,030 a
3,280 +0,036 a
3,321 % 0,034 a
3,337 +£0.075 a
3,054 +0,051 a
3.383 £ 0,067 a
2,717 £ 0,035 a
3,287 +0,077a

Different superscripts were proved
* %

4 HPEES A ¥d 10, 15,20 %CP
i8S HBEEA collection timeo] wizl T-test §F
F FEE(P<0,05)°] Bk g 25,30%CP
RESY A4+ FE=q sdsdeh. 10 CP FEH7
RIS 30 % &SI flos 15,20% CP
b KL Aol HE®pgo2 & Zgld o
= AR de) BBRE SEHE oEA 4
24 HREFHAT 93T T A4L A4sin
ek

244€ 304 CP BBES AMEHE A9 sl
& collection timeo] w2} FHEE7 BESA &
ol (P>0.05) #&EFML 50gme HEE KA
AT MIkEe] &S AAshe AR Y244
o, kT A8 v 20 ¥CP #AfHES] AME
TME NE@E7T REFWH 5&2(P<0,05 )7
Qe el 299 BB FEe] BEAAYL
st e & HEBOA = XERET E@fAEd
30 % (w/w)7ta] RELGT = FEEFGS 24
ez #Astetn slzyc}. ol Schangsl Ha-
milton (1982) , Muztar 9} Slinger (1980)7 #%
¢ R weo sk S8 AT e
Hefike REFES B« 2% 24T &
£¢ 4+ lov) 50% RESL 9449 3t &
KIS 24000 Lk Q3¢ 28tk gee X
Mo BRI U solel shc

to be significantly different ( P< 0.05)
Mean + standard error of 3 replicates expressed on dry matter basis (Kcal /§).

Vi =

F B XHEARY JdquAKEE EEsty &
BEAKES 10 %4 30 %717 2El sk rapid
bioassay #zks} true metabolizable energy (TME)
bicassay %Ek& Eo| 449 ATH apparent
metabolizable energy of Farrell (AME[), Cor-
rected AME (AME.)¢} AME, TME R Jzhs
0xE BES Bis] Bl KT BR oS
9 p#E didth

1. Z#EHES] AME it & REN AL £
Bt #esidlev(P<0.05) 3949 XKE
e AME. e 2@HEM FE=7 ddd (P>
0,05 ). X@EmEe] AME i+ AHEM AE%
o] BEd (P<0.05) 94 44+ HEEZ
A9 (P>0.05) KEME 20% crude pro-
tein (CP),30% CP @fic i /@ WEss &

A5l @ (P<0.05).

2. AME % AME,. MEFH BREE —#A
23l REEREE AEM FIUL 271 i
.3, EmEE ¥ 344, KT AME®:2
MEN WA 7 AR (P >0.05 ) A TME
fe mEM —E fEmglel ¥/ Aded
"(P< 0,05 ) ¢]¥: metabolic fecal energy + en-
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dogenous urinary energy (FEm + UEe) #H%&#te) HE2Z(P<0.05) 7 EBESdA st S44¢9 X

famclch R @\l et £t dsded BA T AME, TME iy S we) o gt

& Aol A ggkrh ol EAKM] 4gle] REFHL
4. BRI ( 245700 67 30FFRG) HEfEH 24B5H0C 2 Tt 4z o},

¢} AME, TMEfi: 10, 15, 20 % CP XK¥ke]4l
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