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Table 1. Feed ingredient and chemical composition of experimental diets.

RUP 35% RUP' 25%
With Without With Without
CLA CLA CLA CLA
Feed ingredient (%DM) (e osle 3l ko y3) STy 55 ebs
20.0 20.0 20.0 20.0 Alfalfa hay w5 S ol
27.6 27.6 27.6 27.6 Wheat straw (.8 ol
3.0 3.0 3.0 3.0 Wheat bran o8 . s
20.4 20.5 20.5 20.6 Barley grain - s
12.0 12.0 12.0 12.0 Corn grain o, «ls
6.7 6.7 9.0 9.0 oo 2578 Sl s
Extruded soybean meal
1.0 1.0 3.1 31 Soybean meal L ;.. dls
0.0 12 0.0 12 ke C3s0der Sl F)
Hydrogentated soybean oil
15 0.0 15 0.0 S5 S ol Joss
Conjugated linoleic acid
5.0 5.0 0.0 0.0 Fish meal b ;55
0.0 0.0 0.5 0.5 Urea o
0.5 0.5 0.5 0.5 Sodium bicarbonate ... oty S
0.6 0.8 0.6 0.8 Dicalcium phosphate .3 ROV B
05 05 0.5 05 Salt <.
12 12 12 1.2 s 3 e e JaSe
Minerals-vitamin premix
Chemical composition (DM) (i esle 51 ds3) plard oS 5
15.0 15.0 15.0 15.0 CP ol s
5.2 5.2 37 37 RUP aass 52 a0 BB 2 055
9.7 9.7 11.2 11.2 RDP «uasls s 500 LB (055
45.3 45.1 453 452 NDF e oy ps s Jhoesls SUI
5.0 5.0 5.0 5.0 BE o=
8.5 8.5 8.5 8.5 Ash s>
0.6 0.6 0.6 0.6 Ca nols
0.4 0.4 0.4 0.4 P i
24 24 24 24 (i osle p SIS 53 6 I pand slie LG (5551

ME (MJ/kg DM)

eSla o s LB Sy )
So5,8 Sy aal Y

RUP: Rumen undegradable protein, RDP: Rumen degradable protein, CLA: Conjugated linoleic acid.
CP = crude protein; NDF = Neutral detergent fiber; EE = ether extract.
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Table 2. Effect of dietary rumen undegradable protein (RUP) and rumen protected conjugated linoleic acid
(rpCLA) level on growth performance of growing kids.

P-Value

RUP 35%

RUP' 25%

RUPscLA  With  Without  SEM ““with — Without With — Without N ;ri:il s
CLA 'CLA CLA CLA CLA CLA
Dry matter imtake (9/d) G5, s ¢ 8) Kot asle b s
0.01 003 004 663 480.14° 594.33° 597.17%°  554.51° Day 1-40 1-¢+ 55,
0.05 011 022 880 649.30" 729.83° 703.70°  653.07°  Day41-80¢\-A: 5,
0.04 004 007 720 564.72° 662.08° 650.44%  603.79  Overal period » ;s s
Average daily gain (9/d) G, 53 ¢,5) 035 L2l
0.02 003 007 274 119.02*%  94.50° 102.50°  100.38° Day 1-40 V-t 55,
0.04 0.01 0.10 2.84 107.10°  88.25° 91.87°  9357° Day 41-80¢\-A+ 35,
0.02 0.02 0.05 326 11272  9522° 96.94°  97.17° Overal period .55 Js
Feed efficieny Sl 3l esbizal s33l
0.01 002 003 001 025 0.16° 0.17b° 0.18° Day 1-40V-¢+ 35,
0.04 0.02 0.24 0.05 0.172 0.12° 0.13" 0.14° Day 41-80¢)-A+ 35,
0.02 0.04 001 0.03 0.21° 0.14° 0.15™ 0.16° Overal period .55 Js
85558 S g el aSs 5 s LB 5

Al gl ea v /e 0 L;)ufcaw)awsjzmqfébb6q3)ﬁ6um§;p

ab,c

RUP: Rumen undegradable protein, CLA: Conjugated linoleic acid.
abcMeans within same column with different superscripts differ (P<0.05). SEM: Standard error of means.
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Table 3. Effect of dietary rumen undegradable protein (RUP) and rumen protected conjugated linoleic acid
(rpCLA) level on protozoa population (Log;e/g of digesta) of growing goat Kids.

P-Value RUP 35% RUP' 25% Trait

with  Without SEM  with  Without with  Without e Cailnl e

* . ‘ sl (§ S el i
RUPCLA oA 'CLA CLA CLA CLA 'CLA

I (R

0.78 007 08L 021 496 544 4.97 5.33 550 5 e

Total protozoa

sl s

0.85 006 088 022 494 542 495 534 ol U5 S

Total Entodinium

Sl 35 ¢l

0.86 009 097 014 488 532 4.91 5.27 __“”’5 (o257

Entodinium caudatum

S 5KV ys 3

0.28 095 092 065 493 425 4.17 4.90 o ’“g” (=35

Entodinium Longinucleatum

L sl

<0.01 <001 <001 022 396* 3.81° 351°  1.54° TR

Isotricha
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Diplodinium
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RUP: Rumen undegradable protein, CLA: Conjugated linoleic acid.
#bMeans within same column with different superscripts differ (P<0.05). SEM: Standard error of means.
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Table 4. Gas production parameters of diets containing different levels of RUP and rpCLA.

P-Value RUP 35% RUP' 25% Trait
SEM "“with  Without With  Without oA S 3ll C
CLA CLA CLA CLA’
Asymptotic gas production (A; ml/g OM) (Jlesle o 5 55 2 Le) 55 o4dll 5
<0.01 <0.01 <0.01 18.86 434.18™ 388.98° 483.96® 497.76°
Gas production half life (B; h) (csl. 0b; %) S8 W5 Cibee e 4ay
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RUP: Rumen undegradable protein, CLA: Conjugated linoleic acid.
abeMeans within same column with different superscripts differ (P<0.05). SEM: Standard error of means.
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Abstract

Background and objectives: Conjugated linoleic acids contain a mixture of linoleic acid
isomers. Dietary conjugated linoleic acid supplementation to ruminant diet affect their
metabolism. Conjugated linoleic acid have many beneficial biological properties including the
reduction in fat deposition and increasing lean tissue and feed efficiency in various animals. On
the other hand, fast growing ruminants require sufficient amounts of essential amino acid in the
small intestine. There is no information regarding response of growing ruminant to the
interaction of rumen undegradable protein and rumen protected conjugated linoleic acid, hence
this experiment was aimed to study the interaction of rumen undegradable protein and rumen
protected conjugated linoleic acid on performance, protozoa population and in vitro gas
production in growing goat kids.

Materials and methods: Thirty-two Kurdish male and female kids (average body weight
13.06+1.08 kg; 4 months age) were used in a randomized block design with a 2 x 2 factorial
arrangement. The fattening period lasted for 100 days including a 20-d of adaptation. Animals
were fed total mixed rations three times a day. All experimental diets contain 15% crude protein
and 2.4 Mcal ME/kg DM. Rumen undegradable protein of feeds was measured by in situ
method using two rumen fistulated rams. Experimental diets contain 25 and 35 percent of rumen
undegradable protein without or with 1.5 percent of rumen protected conjugated linoleic acid.
Dry matter intake, average daily gain, feed efficiency, protozoa population and in vitro gas
production parameters were measured. For total protozoa populations counting and genera
differentiation, samples of rumen liquor were collected three hours after morning meal by
stomach tube on day 70 of experiment. Rumen liquor samples were taken from two rumen
fistulated rams which were fed on maintenance level. These rumen samples were collected
before morning meal.

Results: The results showed that kids fed diet containing 35 percent rumen undegradable
protein supplemented with rumen protected conjugated linoleic acid had the greatest average
daily gain (112.72 g/day), feed efficiency (0.21) and the lowest dry matter intake (564.72
g/day). Ruminal fluid total protozoa population did not affected by dietary treatments. Diet
containing 25 percent rumen undegradable protein without conjugated linoleic acid
supplementation had the highest potential gas production (497.76 mL/g OM) and maximum gas
production (11.80 mL/g OM) per hour. Diet containing 35 percent rumen undegradable protein
with conjugated linoleic acid supplementation had the greatest gas production half life (35.69 h)
and the lowest time to reach maximum gas ptoduction (5.27 h).

Conclusion: Overally, diet containing 35 percent rumen undegradable protein and 1.5 percent
rumen protected conjugated linoleic acid supplementation improved growing goat Kkids
performance.

Keywords: Conjugated linoleic acid, Performance, Protein, Protozoa
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