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Feeding Trials to Compare Theoretical Accuracy between Apparent
and True Metabolizable Energy Systems in Chick Diets
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Animal Science Department, College of Natural Resources, Kovea University, Seoul, Koreq

ABSTRACT

True metabolizable energy (TME) is believed a better indicator for animal performances
than apparent metabolizable energy (AME) for cxcluding the endogenous energy losses from
excreta. However, few researches have been conducted to compare superiority of any energy
systems through practical animal feeding tests. Present study was to compare the energy systerns
in young chicks in terms of predictability of energy intake for the birds performances including
body energy retention, and of methodological accuracy by evaluating reproducibility and additi-
vity of energy values of feed ingredients and compound diets.

Five ingredients such as yellow corn, wheat, soybean meal, fish meal and wheat bran were
measured for their various biological energy values. In the first feeding trial, chicks were restric-
ted—fed the basal diet at 80, 60 and 40% on weight basis of the amount of feed ingested
by chicks fed ad libitum the same diet. Chicks in the second trial were also restricted—fed
dicts at levels of 80, 70, 60 and 50% on energy basis of the amount consumed by the basal
diet group fed ad Libitum. The diets in the latter tral were, however, composed of different
formulations from the basal diet. One-week-old. Single Comb White Leghom male chicks
were individually alloted in a cage on 10 cages/treatment basis and fed the diets for 14 days.
Individual carcass enmergy was measured after the feeding trials.

Coefficients of variation of energy measurements were lesser for nitrogen— corrected AME
and TME (AMEn & TMEn, respectively) than AME and TME values. suggesting that reprodu-
cibility of energy determinations by former systerns could be better than the latters. The coeffi-
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(AMEn), (nitrogen-corrected) apparent metabolizable encrgy ; TME (TMEn), (nitrogen-corrected)
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cients for AME and TME were almost of the same values. Additivity obtained by the ratios
between the calculated values and actual measurements appeared quite satisfactory for all the

energy systems. Those of AME and TME however were relatively better than the other systems.

Regression coefficients () between energy intake by various systems and chick performances
appeared higher for TME, AMEn and TMEn than AME, implying that the former systems
could provide better predictability for body weight gain and epergy retention than the AME.

The r* values for TME and AMEn. particularly, for body weight gain were on the average

0967 and 0.960, respectively. In conclusion, TME or AMEn can be recormmended as a choice

for dietary energy system in terms of performance predictability of the birds and of procedural

convenience for the measurements.

KEY WORDS : metabolizable energy - apparent * true - chicks.
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Table 1. Formulations of dicts fed to chicks in wials 2 and 3V

. Trals 2 & 3 Trial 3
Ingredients - - - - -
Basal diet Diet A Diet B Diet C Diet D
%
Com, yellow 60.7 374 47.2 55.0 66.8
Wheat 7.0 18.8 12.7 9.3 1.0
Soybean meal 22.2 8.1 18.7 18.5 24.8
Fish meal 5.7 5.7 5.7 5.7 5.7
Wheat bran 2.5 28.1 189 9.2 0.4
Dicalcium phosphate 0.6 0.5 0.5 0.5 0.5
CaCOy 0.4 0.4 0.4 0.4 0.4
L-lysine?! - 0.1 - - —
NaCl 0.3 0.3 0.5 0.3 0.3
Prernix®’ 0.6 0.6 0.6 0.6 0.6
Total 100.0 100.0 100.0 100.0 100.0
Nutrient contents, calculared
Crude protein, % 19.5 16.8 17.9 18.8 19.8
AMEY, keal/g 3.18 9.77 2.93 5.08 3.25
Calorie/protein 163 165 164 164 164
Lysine, % 1.04 1.04 1.05 1.12 1.16
Methionine -+ cystine, % 0.70 0.70 0.70 0.70 0.70

1) The basal was the only diet fed in Trial 2. The basal was also used as a conwol diet in Trial 3. The
other diets were rescricted-fed to chicks in Tral 3 in order to ingest predeter-mined amount of energy.

2) Miwon Co. (Seoul), purity 80%.

3) Vitamin and mineral premix contained (kg diet)

vitamin A,9000 1U ; vitamin Ds, 1800 IU; vitamin

E, 3.6 TU; vitamin Kz1.8 mg; nboflavin, 3.0 mg; pyridoxine, 0.36 mg i cyanocobalamin,9.6 ug ; vitamin
C, 12 mg: pantothenic acid, 3.6 mg; niacin, 9.6 mg ; choline chloride, 240 mg; Fe, 18 mg: Mn, 30

mg; Cu, 3.0 mg: I 036mg; Zn, 12 mg
4) Apparent metabolizable energy, calculated
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Table 2. Chemical compositions and energy values of the feed ingredients!(Trial 1)

ftems Yellow Soybean Fish Wheat
Com ‘Wheat Meal Meal Bran
Proximate composition, %
Moisture 13.0 12.7 11.4 10.0 12.5
Crude Protein 7.6 13.7 45.1 61.7 15.1
Ether Exwact 2.2 1.6 1.3 8.4 3.2
Crude Fiber 1.6 2.8 55 0.1 8.1
Crude Ash 1.0 1.5 6.1 15.3 5.0
N-free Extract 74.6 68.2 30.6 4.5 56.1
Energy values determined, kcal/g

Gross Energy 4.07 5.84 4.33 4.45 4.11
Apparent ME?  3.76% 0.06%) 2.93% 0.03 9.23% 0.14 2.84+ 0.09 1.67£ 0.07
True ME 4.26+ 0.08 3.45%0.09 2,74+ 0.14 348X+ 0.17 2.48+0.19
Apparent MEn® 3.77t0.04 3.18+0.03 2361 0.10 3.13x 0.01 1.821£0.08
True MEn 3.881 0,05 3.2410.04 2461 0.10 3.4510.28 1.98+ 0.02

1) Data were expressed as fed basis

2) Meabolizable energy

3) Niwogen-corrected metabolizable energy
4) Mean* S.D.
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Table 3. Coefficients of variation of various energy measurements of the feed ingredients and formulated

54y AN TP

At

diets
. Meuabolizable Energy N-corrected ME
Ingredients -
Apparent True Apparent True
Trial | %
Yellow Corn 1.60 1.85 1.15 1.22
Wheat 1.10 2.70 0.86 1.10
Soybean Meal 6.14 5.10 4.06 3.91
Fish Meal 3.10 4.73 4.20 8.18
Wheat Bran .90 7.56 1.83 1.00
Mean® S.D. 317+ 1.8 4.89+20 2.42+1.4 3.08+ 2.8
Trial 3
Control diet 3.90 8.57 2.15 2.10
Diet A 2.18 2.69 1.70 181
Diet B 3.23 3.60 1.62 1.74
Diet C 222 241 1.47 1.45
Diet D 3.08 2.35 2.42 1.05
Meanz $.D. 2.92%+ 0.65 2.92+ 0.56 1.87+0.36 1.631+0.36

1) For diets in Trial 8, refer to Tables 1 & 7.

Table 4. Feed intake, body weight gain, feed/gain ratio

of chicks fed various levels of energy"

Types of Energy allowed Feed Body Weight Feed/Gain
diets © ingest Incake Gain Ratio
Trial 2 % Control . g/bird/day
Basal diet 1002 92,04 1.2 11.24£0.4# 1.974 0.022
% 80 16.7+ 0.5" 8.5%0.2" 2.01+0.042
2 60 12,61 0.1¢ 5.940.9° 2.17+ 0.07°
% 40 8.5+ 014 3.5+ 0.1 2.60% 0.10¢
Trial 5%
Basal diet 100 99 04 1.22 11.2+ 042 1.97+ 0,022
859% with diet D 80 18.24 0.20 9.8+ (.2" 1.86% 0.04P
75% with dier C 70 16.5% 0.1¢ 8.440.1° 1.97+ 0.032
65% with diet B 60 14.6%0.1¢ 6.9 0.14 2.11% 0.02¢
55% with diet A 50 127+ 0.¢ 5.4%0.1° 2.35+ 0.084

1) Mean values of 10 birds/trearment. Mean S.E. Means for each wmial in a column carrying different superscripts

are significanty different at p<(0.05

2) The control group was ad fibitum fed the basal diet. The other groups were allowed to consume the

basal diet (Tral 2) or diets A, B, C or D(Trnal 3) at the indicated levels.
8) For diets A, B, C and D, and their energy levels, refer to Tables 1 & 7
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Table 5. Efficiency of body energy retention in chicks ad Iibitum or restricted fed the basal diet (Trial 2)

or varous diets (Trial 3) at different levels

Diet allowed to ingest, % Control

100 80 70 60 50 40
Tral 2 Encrgy intake, kacl/bird/day
Apparent ME!) 70.5* 55.3b - 40.3¢ - 27.0d
True ME 81.6% 61.9" - 46.8° - 81.34
Apparent MEn?) 74.62 56.6° - 42.7¢ - 28.69
True MEn 76.9 58.4° - 44.1° - 29.6¢

Gross energy retained in body, keal/bird/day
20.8° 18.6" - 9.8¢ - 5.6
Efficiency of energy retention, %
Apparent ME 29,64 25.50 - 24.4b - 20.8¢
True ME 25.6 29.0° - 21.1° - 17.9¢
Apparent MEn 27.9° 25.0° - 23.0¢ - 19.64
True MEn 27.0° 25.20 - 292.3P - 19.0¢
Trial 3 Energy intake, keal/bird/day
Apparent ME 70.8% 58.8b 50.6¢ 42.3d 85.6° -
True ME 81.6 69.3b 59.38¢ 49.9«¢ 42.6¢
Apparent MEn 74.6 60.7" 51.4¢ 46.1¢ 36.14 -
True MEn 76.9% 63.5% 53.35 47.7¢ 37.64 —
Gross energy rewined in body, kecal/bird/day
20.82 18.1% 14.0° 11.54 8.5¢
Efficiency of energy retention, %

Apparent ME 29.6 50.3% 98.93 27.5% 23.8b -
True ME 25.62 26.2¢ 24.1% 23.10 19.9¢ -
Apparent MEn 27.9 29.82 27.8* 925.0° 25.4¢ -
True MEn 27.02 28.5¢ 26.82 2495 295> -

Means in a row carrying different superscripts are significantly different ar p<(0.05

1) Metabolizable energy
2) Nirogen— corrected metabolizable energy
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Table 6. Regression coefficients (r?) between chick
performances and energy intakes expressed
by various systems!)

Energy  Body weight Feed/Gain  Retained
systern gain Ratio  Body Energy
Trial 2
Apparent ME 0.9492 0.4802 0.9102
True ME 0.975% 0.484b 0.9355
Apparent MEn  0.977b 0.490¢ 0.936°
True MEn 0.977> 0.490¢ 0.935b
Trial 3
Apparent ME 0.8564 0.650% 0.760%
True ME 0.960° 0.762¢ 0.8202
Apparent MEn  0.944P 0.760¢ 0.811%
True MEn 0.943¢ 0.753b 0.8152

1) For abbreviations, refer to Table 5. Means for each
wrial in a column carrying different superscripts are signi-
ficandly different at p<(0.05.
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Table 7. Degree of additivity expressed by the ratios between determined and calculated energy values of

the experimental diets(Trial 3)

Energy Diets!?

values Control A B C D Mean= 5.D.

Apparent ME?

Calculated*) 3184 2769 2929 3082 3249 —

Delermined*) 3194 2514 2895 3069 3285 —

D/CX 1009 100.3 101.6 98.8 99.6 99.6 100.0£ 0.94

True ME

Calculared 3700 5259 3493 3617 5758 -

Determined 3705 3367 3416 3595 3809 -

D/CX100 100.1 108.3 97.8 99.4 101.4 100.4£ 1.86

Apparent MEn®

Calculated 3259 2881 3026 3166 3318 -

Determined 3386 2855 3157 3118 3351 -

D/CX100 103.9 99.1 104.3 98.5 101.1 101.4+2.40

True MEn

Calculared 3519 5014 3152 3287 3428 -

Determined 3495 2972 3268 3230 3005 -

D/CX100 105.3 103.3 97.8 99.4 101.4 1004% 2.78

DFor diets, refer to Table 1

2Mewbolizable energy

#Nirogen-corrected metabolizable energy

DUnit=keal/kg diet

SThe ratio between determined and calculated energy values
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