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The Effects of Feed Supplementation Method, Sex and Weight of Experimental
Animal on Metabolizable Energy Value

Eun-Mi Kim* - Soon-Ja Woo** - Kew-Mahn Chee
Department of Animalscience, College of Natural Resorce, Korea University, Seoul, Korea

ABSTRACT

This study was to investigate the validity of energy measurement system by using different
body size and sex of rats and feed supplementation methods. There appeared no statistical diff-
erences in energy(AME, AMEn) utilization between male and female rats with average 200g
body weight, and between male rat of 200g and 300g body weight. Glucose replacing corn in
the basal diet or replacing dict itself at a level of 30% by weight appeared to have the same
metabolizable cnergy value, suggesting that cither methods to supplement test ingredient

brought about the same result.

Consequently, following suggestions could be made from the results of present study : First,
Sprague-Dawley rats of cither sex weighing 200 - 300g may be used as an animal model to ob-
tain in vivo metabolizable energy from dietary carbo-hydrates or sea foods. Second, the testing
ingredients may be added at the expence of corn in the basal diet at 30% level.

KEY WORDS : apparent metabolizable energy(AME) - nitrogen corrected apparent meta-
bolizable energy(AMEn) - feed supplementation method.
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Table 1. Formulation of experimental diets

Experiment 1

Experiment 2

Ingredients Basal Glucosel/Corn"” Glucose/BD?
___________________ 0/0 —_——— e
Corn 76.4 46.4 53.0
Glucose - 30.0 30.0
Soybean meal 7.0 7.0 49
Wheat bran 4.0 4.0 2.8
Corn oil” 10.0 10.0 7.0
Limestone 0.2 0.2 0.1
Dicalcium phosphate 1.7 1.7 1.2
NaCl 0.1 0.1 0.1
Premix® 0.6 0.6 0.4
Total 100.0 100.0 100.0
Analytical values

AME®, kcal/kg 3729 3879 3750
Crude protein, % 11.33 8.41 5.88
Crude fat, % 14.56* 11.72 8.20
Crude fiber, % 3.05 3.03 2.12

1) Glucose(30%) was added by replacing corn on a weight basis.
2) Glucose(30%) was added by replacing basal diet on a weight basis. The percentages of the intregients were re-

calculated proportionately.

3) Stabilized by adding BHT(99.9%, Chungang Chem. Co. Ltd., Seoul) at a level of 0.0125% of the oil.
4) Vitamin and mineral premix supplied followings per kg diet : Vitamin A 40 1.U., Vitamin D, 10 L.U., Vitamin E 60 LU,
Vitamin K; 8mg, Vitamin B, 1mg, Panthothenic Acid 1.2mg, Niacin 3.2mg, Fe 6mg, Mn 10mg, Cu 1mg, | 120pg, Zn

4mg.
5) Calculated apparent metabolizable energy.

At o] WS HS0. 2 ARE Bafstd £A% 4R
Yol2 acetylaceton-formaldehyde reagent$} uh3-
AA 412nmAA QAN FFEE UehilE =349
3, 5-diacetyl-1, 4-dihydrolutidineS 437 3= A
& 712 42 & ot

A ANEY B9, 2F9 FoAuYA|(gross energy)
&k ballistic bomb calorimeter(Gallenkemp Co.
England) & AH&-3te] FA813len|, EFEAZ ben-
zoic acid(6307.9cal/g. Fisher Scientific Co., Mo-
line)& °] &3ttt ALR Y tiAtluRFHL gt of
A} o 7] (apparent metabolizable energy, AME),
A4 2R E 9 gA} oYX} (nitrogen corrected ap-
parent metabolizable energy, AMEn)& &3}
v]25tgth. AMES AMEn® A4S 2| qpqka} uhE3
27} Rug FAEL AMESE D, vt AMERS At
A A4 BA A= ureaNoj| AFRHE 7.82kcal/gs

AHSEHET.
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0.3

(41

AME per gram Glucose = AME per gram Basal Diet +
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Test diet Basal diet

0.3

(54 2)
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Table 2. Effect of body weight differences and sex of rats on dietary energy measurement(experiment 1)

Rat(body weight)

Items

Male 300g Male 200g Female 200g

Body weight, g/rat

Inital 3339 +11.9 2151 + 56 2125 + 120

Gain -25 & 13" 214 £ 574 -26 + 07°
Intake, /rat/4days

Feed, g/rat/4days 5242+ 486 5778 + 6.84* 38.71 £ 10.46"

Gross energy, kcal 257.37 + 23.84 293.73 + 34.75" 190.04 + 51.39°

Nitogen, mg 1064 £ 99 1181 =+ 140" 739 & 237°
Loss, /rat/ddays

Fecal energy, kcal 289 + 29° 438 + 63% 218 = 7.7°

Urinary energy, kcal 1.7 + 04° 53 + 19* 22 = 1.5°

Fecal N, mg 226 + 9 264 4 38* 150 + 46°

Urinary N, mg 92 + 76 297 4158 392 4188
Retention, /rat/4days

Energy, Kcal 226.8 + 222 2446 + 306" 166.0 + 42.7°

Energy, % 88.08 = 1.1 8322+ 0.98 87.64 + 147

Nitrogen, mg 747  + 60 620 + 139" 252 +154°

Nitrogen, % 705 £ 53° 529 x 57% 327 + 22.5°
Dietary energy determined, kcal/kg

AME? 43241 + 545 42316 + 496 43024 + 723
AMER* 42123 £ 597 41486 + 399 4267.4 + 500
Single ingredients, kca/kg

AME 3848.4 + 1815 38484 + 165.3 3833.4 + 2409
AMER 37934 + 1986 3793.8 + 133.0 3793.4 +199.0

1) Values are Means £ SD, n= 6.

2) Within a row, values for body weight or sex with different superscripts significantly different (p < 0.05) by t-test.

3) Apparent metabolizable energy.
4) Nitrogen-corrected AME.

A&l AME %2 #F 300g F3F A 3848.
4kcal/kg, 200g Y3 F oA 3848 4kcal/kgo2 #}o)
7t e Aoz Jehgton, JAe A4 o] A3

< 27202 st Hwg AMEn#2 300g 73
Aol A 3793.4kcal/kg, 200g FRF A 3793.8kcal/
kg2 2 T3] ztolrt gl Ao yehkui(p <0.
05).

A MRS AFS7Rs 437 FH vla w4
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of uls) 7] YE o2 Aztect o] AF FHM Fx
£ 23 dix] 27 3800kcal/kg o 2 EAF A
AT 3} vy, 2 AgoM A% dage
288mgo® AA 27 134mghtt Bol 4Hs A

o2 YET®. $217(300g) 9 ¢A2(200g) 9] A
o] F7taHA] & AL A Alge gdwlA o] &
A 7 FF oSS g F= Ay B 4
ATt kgt AF FrhE R0 oW Afols} Qe
2 A8 A3 o] AR Y UAF R g &
o FFE FA Fethe A B 1 Yt
A o] oirbel] diE zfolE RAA =
Rivests "9 stressE W& ¢zl #et A72 oA
A7t A AR stressoll © 743 UAdol glojA
stress A @7ollME LA ol R 2 stressFoll 23
d=]e] Axgol Ariw st} A, ojAF| 9} A4
#F& 422 palatable cafeteria B2 2.2 2o]& 2}
F 7o RedY A A A Nancys?
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Table 3. Effect of feeding ingredients singly or as a mixture on metabolizable energy measurement(experiment 2)"

Between single ingredients

As a mixture

ltems
Glucose Corn Glu/Corn Glu/Basal

Body weight, g/rat

Initial 3498 +£17.0 3365 = 134 2648 £ 104 2251 = 38

Gain -139 + 2.1% 24 £+ 3.7° 07 + 0.6 54 + 13°
Intake, /rat/4days

Feed, g 325 £ 9.1 551 + 6.2 494 + 5.1 569 =+ 6.0

Gross energy, kcal 118.3 =+ 30.0° 262.3 + 29.6° 2485 £ 255 2823 + 286

N, mg 11 + 3 1085 +122 743 £ 76 731 + 75
Loss, /rat/4days

Fecal energy, kcal 497 + 0.38° 3930 + 5.89° 3050 + 3.21% 21.10 £ 3.35%

Urinary energy, kcal 251 £ 1.16 356+ 1.15 298 + 0.74 297+ 0.05

Fecal N, mg v 226 + 46 169 + 10 167 + 18

Urinary. N, mg - 456 £ 175 184 + 25 166 + 32
Retention

Energy, kcal 110.78 &+ 32.76" 219.48 = 26.00 21510 + 24.10 25813 + 2647

Energy, % 939 + 3.0 836 + 1.8 865 + 14 9147 + 0.79°

N, mg - 403 192 391 + o4 430 = 3

N, % - 371 £ 182 523 = 39 556 = 44
Dietary energy determined, kcal/kg

AME! 3286.3 + 98.5" 3817.6 + 80.1° 43221 + 69.6 4501.3 = 60.8

AMER” 3763.0 £ 58.0 42609 + 66.4 40673 + 715
Glucose, kcal/kg

AME - - 41773 *+ 2319 4118.3 =+ 145.1

AMEnN - - 41525 + 2213 4190.6 =+ 264.7

1) Values are Means + SD, n=6.

2) Within a row, values for either single ingredient or mixture with different superscripts significantly different(p < 0.05)

by t-test.

3) The values were not measured due to limitation of sample volume.

4) Apparent metabolizable energy.
5) Nitrogen-corrected AME.
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o TME(true metabolizable energy) FAMs 913 AL
23 2AIEEY, 7H 9 AR AHFES T
EE doy|A) gouA Huz AHT 3= geu,
o WAl Leghorn %59 roosterd] 44+ 40g A%
7} 743 A gsivta Feko

Glucose/Corn, Glucose/BasalirZtoll Fellu=] =)
A2 Glucose/Corni©] Glucose/Basali-®.r} 7|
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Glucose/Corn®] Glucose/Basal®th Bo] AF st
ol wlMF Aoz etk dux FHZFS
Glucose/Basalo] Glucose/CornBt} 2 72202
Bpdoy duyx £HE(%)e  Glucose/Cornol
Glucose/Basal®.th ¥/ veptch z2iv, $A44 &
9 3R= AR A] 3kt

F) A E(Glucose)2) AMES} AMEn® 2l &
AA §27t Y Aoz vehY, dAU|AIE A
= T, & Corngl 30%E glucose® W&
Glucose/Corn "ol 71240]9] 30%E glucose:
% & Glucose/Basal ztole apol7l gle A2
ehdch. aejes, 9o FHbEFE oju=& HEES]
7l 593 AnE 48 F dk a8y, & ¥4t
HEFog i 9 AFd AY, d¥at nE2A
¥57 8H= Glucose/Corn®] #e] gel&olnt. ol
71220 g oAU &5 30%E HAE] o
o] ghaldol} 2] vitamin, mineral®] ol
A9gH e 27Y3} Fg7] Witk o Table
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