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A Comparison of Dietary Supplemental Conjugated Linoleic Acid and Various Oil on
Performance and Fatty Acid Composition of Broiler Chicks
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ABSTRACT :@ Two experiments were conducted to compare the dietary supplemental influence of conjugated linoleic
acid(CLA), soybean o0il(SBO) and commercial tallow(CT) on MEn, performance and breast meat composition of broiler chicks.
Diets contained 21.5, 19% CP and 3,100, 3,100kcal’kg ME for starter and finisher, respectively. Each three levels(1.0, 2.0,
3.0%) of CLA, SBO, CT were supplemented to basal diets. Five hundred forty and three hundred sixty one day old, male
broiler chicks were replaced to 3x3, 2x3 factorial design with four replicates in Expt 1 and 2. Weight gain, feed intake, feed
conversion, ND antibody titer and fatty acid composition were measured. Metabolizable energy(ME) were measured through
the metabolic feeding trial in each oil. ME was 8,542, 9,179, 8,733 kcal/kg in CLA, SBO and CT, respectively. In Expt 1,
weight gain was not statistically different between dietary oil treatments. Feed intake was significantly increased by CLA
supplement(P<0.05). Feed conversion was significantly improved in SBO supplemental groups of all treatments(P<0.05).
Weight gain and feed intake were significantly increased and feed conversion was significantly improved in CLA 2% and 3%
supplemental groups compared with CLA 1% group(P<0.05). Fatty acid composition of breast meat was changed by CLA
supplement. CLA content of breast meat was 12.23, 18.74, 25.67 mg/g in 1, 2, and 3% CLA treatments and showed significant
difference between them(P<0.05). In Expt 2, CLA supplements increased weight gain significantly for finishing period(P<0.05)
compared to that of other treatments. There was no significant difference in ND Antibody titer in Expt 1 and Expt 2. As
the results of these experiments, birds fed CLA tended to gain higher weight and significantly increased CLA contents of breast
meat(P<0.05).
(Key words : CLA, soybean oil, tallow, broiler, performance)
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B 280 ALL-3} conjugated linoleic acid(CLA)S} HF-&
(soybean oil; SBO), A} %8 2-X|(commercial tallow; CT)2] t}
AMIUR 7KMENE 78 3517] $18te] A Fo] vj&gh 553
SAl FZi(cobbxcobb) 40575 o] &3te] A ES A5t
Atk tAboldR] 2% & Hill and Anderson(1958)2] -8
ol g3l o A3 Wye thaF 2k APAEE Table |
2} Zo] glucoseE 8% 715t ME 3100, CP 19%92] S<=<r-

FEALRE YD o] & 7IFAE R 3l AMEEE CLA
5} SBO, CT# 72} glucosesh i) 815ick. 1093 A AN

£ FAslH Hg71E T F 2447 B A7 3
7t AFAIEE Folsid AEAFEeR Euixig 23
sttt AFHE B 60T DX oA 4841 AXA &
Ago) WA s T4 FAS &k FeuA e &4
£ bomb calorimetry’ & ©]-§-31% 0P ALFFLE Kjeldahl
(AOAC, 1998) & o] 831}, tAloUIx] & Hill
and Anderson (1958)2] HPH & o] &3} o1 7|FALE S| MEn
& #A71e 2] MEnS 3,640kcal/kg o2 st AAla1E

Table 1. Composition of glucose basal diets for metabolic
feeding trial of broiler chicks

Ingredients %

Corn 61.63
Soybean meal 18.58
Corn gluten meal 8.58
Glucose monohydrate 8.00
Tricalcium phosphate 1.31
Limestone 1.07
Common salt 0.34
Vitamin premix' 0.10
Mineral premix’ 0.10
DL-methionine (98%) 0.03
L-lysine HCl (98%) 0.26

Total 100

Calculated chemical composition

MEn(kcal/kg) 3,100
CP(%) 19.00
Methionine(%) 0.50
Cystine(%) 0.32
Lysine(%) 1.10
Ca(%) 0.91
P(%) 0.45

1) Plain jacket calorimeter, Parr, USA

'Provided per kilogram of diet: vit. A, 5,5001U; vit. D, 1,100IU;
vit. E, 11IU; vit. By, 0.0066mg; riboflavin, 4.4mg; niacin, 44mg;
pantothenic acid, 11mg (Ca-pantothenate, 11.96mg); choline, 190.96
mg (choline chloride 220mg); menadione, 1.1mg (menadione so-
dium bisulfite complex, 3.33mg); folic acid, 0.55mg; pyridoxine,
2.2mg(pyridoxine hydrochloride, 2.67mg); biotin, 0.11mg; thia-
min, 2.2mg(thiamine mononitrate, 2.40mg); ethoxyquin, 125mg.
provided in mg per kilogram of diet; MnSOs, 120; ZnSO,, 100;
FeSO,, 60; CuSOs, 10; Ca(IOs),, 0.46; CaCOs;, min: 150 max:
180.
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Table 2. Fatty acid composition of conjugated linoleic acid
(CLA), soybean 0il(SBO) and commercial tallow(CT)
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Fatty acid CLA SBO CT gl 2183 CLAE Jung et al(2001)°] Al tF/-5
C13:0 ND' ND 1.93 210ClA 300rpmo 2 wRFehH Ni Fvlsle] 10837 45
C16:0 11.50 10.53 32.16 HA7lsted vt= Ao 2 57 AP RA]o] H| &3 EX)
Clé:1 ND ND 052 & 7P 3 ek ALER #R19] CLA R AT §3E Table
e w D 0 26f pebsiich. CLA 4129} CLA isomer T4& §4] g% %
C18:0 595 29 1185 20.63mgo. 2 o]= 7t,9¢/9¢,11t/8t,10c 5.72 10c,12t/9t,11¢/
Cls:1 26.88 23.49 39.59 63mgo 2 o]F 7t9¢/Sc,11¢8t10c 5.72mg, 10¢,12t/9t11c
CLA 21.83 ND 0.12 mg, 12t,14¢/10c,12¢/11c,13¢ 1.00mg, 12t,14t 0.27mg, 11t,13t
C18:3 1.93 7.28 0.86 0.36mg, 10t,12t/9t,11t/8t,10/7t,9t 5.09mgo] 7o U} &
€20:0 048 037 ND Aol AT TR $AE AB AFS ol ik
Other 0.79 0.42 223

'ND: Not detected 2. AlobAI

Table 3. Composition of experimental diets’

Starter Finisher
Oil SBO, CLA CT SBO, CLA CT

Ingredients % 1 2 3 1 2 3 1 2 3 1 2 3
Corn 63.85 6129 5873 6417 6192 5967 69.05 6648 6392 6936 67.11 64.86
Soybean meal 2098 25.09 2921 2014 2343 2672 2064 2475 2887 19.81 23.09 2638
Corn gluten meal 10.52 8.06 5.61 11.02 9.06 7.10 6.17 3.72 1.26 6.67 4.71 2.75
SBO or CLA 1.00 2.00 3.00 - - - 1.00 2.00 3.00 - - -
Comercial tallow - - - 1.00 2.00 3.00 - - - 1.00 2.00 3.00
TCP 1.80 1.77 1.74 1.81 1.07 1.76 1.27 1.24 1.20 1.27 1.25 1.23
Limestone 0.90 0.90 0.90 0.90 0.54 0.90 1.10 1.10 1.10 1.10 1.10 1.09
Common salt 0.38 0.38 0.38 0.38 0.38 0.38 0.34 0.34 0.34 0.34 0.34 034
Vitamin premixl 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10
Mineral premix2 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10
DL-methionine 0.10 0.12 0.13 0.10 0.11 0.12 0.04 0.05 0.07 0.03 0.05 0.06
L-lysine HCI 0.27 0.19 0.11 0.28 0.22 0.16 0.21 0.13 0.05 0.22 0.16 0.10

Total 100 100 100 100 100 100 100 100 100 100 100 100

Calculated chemical composition
MEn(kcal/kg) 3,100 3,100 3,100 3,100 3,100 3,100 3,100 3,100 3,100 3,100 3,100 3,100
CP(%) 21,50 21.50 21,50 21,50 2150 2150 19.00 19.00 19.00 19.00 19.00 19.00
Methionine(%o) 0.50 0.50 0.50 0.50 0.50 0.50 0.38 0.38 0.38 0.38 0.38 0.38
Cystine(%) 0.38 0.37 0.36 0.37 037 0.36 0.33 0.32 032 033 0.33 0.32
Lysine(%0) 1.10 1.10 1.10 1.10 1.10 1.10 1.00 1.00 1.00 1.00 1.00 1.00
Ca(%) 1.00 1.00 1.00 1.00 1.00 1.00 0.90 0.90 0.90 0.90 0.90 0.90
P(%) 0.45 0.45 0.45 0.45 0.45 0.45 0.35 0.35 0.35 0.35 0.35 0.35

'Provided per kilogram of diet: vit. A, 5,500IU; vit. D, 1,100IU; vit. E, 11IU; vit. By, 0.0066mg; riboflavin, 4.4mg; niacin, 44mg;
pantothenic acid, 11mg(Ca-pantothenate, 11.96mg); choline, 190.96mg(choline chloride 220mg); menadione, 1.1mg(menadione sodium
bisulfite complex, 3.33mg); folic acid, 0.55mg; pyridoxine, 2.2mg(pyridoxine hydrochloride, 2.67mg); biotin, 0.11mg; thiamin, 2.2mg

(thiamine mononitrate, 2.40mg); ethoxyquin, 125mg.

%Provided in mg per kilogram of diet; MnSQOs, 120; ZnSOs, 100; FeSOs, 60; CuSOs, 10; Ca(IOs),, 0.46; CaCO;, min: 150 max: 180.
*CLA : conjugated linoleic acid, SBO: soybean oil, CT: commercial tatlow.
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o] &3te] 97l AT 49kEA ekHQle] wix|ste] 53¢
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o2 SAS AR M7t FA3lR e Alsd dga F
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Table 4. GC condition for analysis of fatty-acid and conjugated

linoleic acid

Item Conditions

Instrument Shimazu GC-14B

Column SP3480, highly polar, fused- silica capillary
column, cyanopropyl siloxane phase, 100m
x0.25mm, 0.25 #m thickeneés, Supelco.

Temp. program  Initial temp. 170C for 1 min, Rate 0.8C
/min, Final temp. 200°C

Detector Flame ionization detector

Injector temp. 250°C

Detector temp. 250C

Carrier gas Helium

Split ratio 100:1

A AbR Fo7b §A9 vlAs 9% via

3.

F

AtEtS

Az v dgAIZe] MR 2geon AlsA
A%, AT LS DR 2T ND FAKE 25
B3} 433l ND vlo]g] 2 ALEWALS ZEFALeLA 558
o AR Yl B L Eelakth. ND A7}
232 IHE 56TolA 3083 Mgt HAE BEFA
7] & Beard et al.(1975)2] &332 A ¥k-3(Haemaggluti-
nation inhibition test)S o]l =381t} B2 A Hbe] T
A% 7krgel At 24 e 48R T3R8 7}
Z-go| el XA ZZ& Folch et al.(1957)9] HHHS o] &3}
At 229 A2 Lepages} Roy(1986)2] ¥ & o] &3l
methylationt Zof] Table 49} 28 271 A BAI3t3ct
B g=227 A3 hexadecanoic acidet X|¥HL CLA X
2242 Sigma Chemical Co.”¢] #| &L A28l 20 CLA

somere] YL THLY FAL o] g5l ANsATH
CLA(mg/g) = (AxX Wis Y CFx)/(Ais)(Ws)(1.04)

o714 Axi= CLAS] peak area, Ase W H-EFE2 9| peak
area, Wi A2 718 WEZFEAS T4, Wse AR
9] BA, CFxe WH-EZTEZ digk CLAS| o] &4 B
2, 1.04 methylester® X¥Hte 2 3HA3817] 93 A7)
42 Yehdth(Jung et al, 2001).

4. EHEA
Ao A] dojx] A= SAS program(1996)e] GLMZ: ©]

Table 5. AMEn values of dietary conjugated linoleic aicd(CLA), soybean o0il(SBO) and commercial tallow(CT) in broiler chicks

. Gross energy . ) ; 4

Treatments Feed intake  Excreta AME N retention AMEn AMEn of fat
Feed Excreta
......... g DM «eeevene srvernenennnennes kgal/Kg eeerseeereeneenes mg/g v KgAK veeeeereseenenees

Glucose 510.9 105.5 4,495 3,836 3,702 223 3,519 -
CLA 605.5 128.2 4,942 4,016 4,091 219 3,911 8,542
SBO 505.5 104.4 4,935 3,835 4,144 22.1 3,962 9,179
CT 536.8 1175 4,951 4,008 4,076 19.7 3,914 8,733
SEM 15.7 3.9 112 26 45 0.3 46 169

'AME={(feed intake x feed GE) - (excreta X excreta GE)}/feed intake
N retention=(N consumed — N excreted)/feed intake
SAMEn=AME - (N retention X 8.22)

*AMEn of fat = 3640—-of glucose diet- AMEn of fat diet)/0.08. n=5.

2) Sigma Chemical Co., St. Louis, MO, USA
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B AT A SAALR CLAS THE 2] 9] Fof7t A4k
Aol BlxE FaFL Table 67 70 VrebT). A1 Fe A
17} 201 25 EAAQ Aole IUAT & 73] Fo
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Table 6. Effect of dietary conjugated linoleic acid(CLA), soybean 0il(SBO) and commercial tallow(CT) supplements on performance
and abdominal fat(AB) of broiler chicks for five weeks(Expt 1)

Treatments Weight gain(g) Feed intake(g) Feed/gain

ND AB
% 0~3 4~5 Total 0~3 4-~5 Total 0~3 4--5 Total Titer %)

............................................................... TWEEKS +rerversrreeeeeeerrmrmtiiiiiaienresrenrernuninrnensaenanes
CLA 1 628.6 1008.3%  1636.9° 941.1 18949  2836.0 1461 1876 1.733%  7.00° 146
2 648.9 10683  1717.2% 955.8  1949.1*  2904.8 14148 1.825%  1.692° 7615 143
3 686.7 10604*  1747.0* 979.8  19589" 29387 1390°  1.846™ 1.683°%  7.50* 130
Mean 654.7 1045.7° 1700.4 9589  1934.3*  2893.2* 1422 1.849°  1.702° 738 140
SBO 1 592.4° 998.4 590.9° 853.8 17682 26219 1.428 1.769  1.647 790 143
2 59725 1020.1 1617.3" 8443 17519 25962 1.387 1702 1.602 767 170
3 7.2 10771 1815.6* 10034 19689 29723 1.351 1.828  1.638 727 134
Mean 635.6 1031.9°  1674.6 900.5  1829.7° 2730.2° 1.389 1.766°  1.629° 759  1.49
CT 1 627.1 968.3 1595.4 878.1  1801.6  2679.7 1372 1.858  1.680 727 152
2 632.2 1030.2 1662.4 909.0 18489 27579 1.396 1794  1.659 738 131
3 621.7 1004.7 1626.4 8855 18479 27333 1.393 1.834  1.680 789 131
Mean 627.0 1001.1° 1628.0 8909  1832.8° 2723.7°  1.387 1.829° 1.673* 746 138
SEM 9.15 8.57 16.43 14.19 19.15 3240 0.0l 0.01 0.01 0.08 003

A® Means with the different superscripts within a column of same fat source are significantly different(P<0.05).

#7¢ Means with the different superscripts within a column significantly differ(P<0.05) among fat sources.
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Table 7. Effect of dietary conjugated linoleic acid(CLA), soybean 0il(SBO) and commercial tallow(CT) supplements on performance

of broiler chicks for five weeks(Expt 2)

Treatments Weight gain Feed intake Feed/gain ND
0 ~ ~ ota ~ ~ ota ~ ~ ota i
(%) 0~3 4~5 Total 0~3 4~5 Total 0~3 4~5 Total Titer
CLA 2 723.8 1010.5 1734.3 101074 1862.13  2872.8 1.396° 1.843% 1.6574 6.63

3 691.2 1050.4 1741.7 978.3" 1882.0*  2860.3 1.415% 1.793® 1.643° 6.83
Mean 713.1 1029.7 17378 994.5 1872.1 2866.5 1.405 1.818 1.650 6.71
SBO 2 7236 992.9 1716.5 1004.0*  1817.7° 28217 1.389% 1.830° 1.644° 6.218

3 702.4 1013.5 1715.9 970.5° 1876.0° 28464 1.380° 1.850* 1.658" 7.24%
Mean 713.1 1003.1° 17162 987.3 18468  2834.1 1.384 1.840 1.651 6.74
CT 2 700.8 994.5 1695.4 977.3" 1778.0% 27553 1.396 1.789° 1.626° 6.85

3 7153 987.6 1702.9 1006.2* 18524  2858.7% 1.407 1.879* 1.680* 6.84
Mean 708.3 991.0° 16992  991.8 18152  2807.0 1.401 1.834 1.650 6.85

SEM 5.01 5.59 9.87 7.14 14.01 18.52 0.005 0.009 0.005 0.09

*® Means with the different superscripts within a column of same fat source are significantly different(P<0.05).

#7¢ Means with the different superscripts within a column significantly differ(P<0.05) among fat sources.

O'Quinn et al.(2000)-S sz]o] CLAZ FoJAlol] A ko] &
A gastdon, SACdAE TY e Eivtn
&9 THSzymezyk et al, 2001). —1#{\} Thiel-Cooper et al.
(2001)& A CLAE F431 & o CLA 5 T3l o
2 SA 2o AT TS BEXThaL st o E ApA
% CLA go55d wet SA F3 At 2o a4 5
7he} AtE 8789 7HA-S B THP<0.05). wEkA] SAALR
o 2% o]de] CLA A7t 52 SA 23 A sdH 2 7
o At Y& A2 Atsdrh

AY 194 BRG] A FoA A ehe BlE-2 AT
TRl BAAR] Apole UAAIRE CLA FHIbpEo] F71e
TE BRI vlgo| Zaste A¥¥E UERiTKTable
6). o|# g A= CLAS g2 A3 B2 A o] €A
A A= YTHE Szymezyk et al.(2001)3) Thiel-Cooper et
al.(2001)¢] H319} vt AdS Vel

ND vaccinedl] 3t &Al7h= A3 1, 2014 H7FE {FAAL
2 719 f91HQl Hol7} YTk CLAS] el 30 njep
AMe A 194 2% M2l 77 1% 3% A2 TR 347}
o] A e 2712 HYRTHP<0.05) A3 204 & xto] 7} @l
St} Sugano et al.(1998)2 F ol CLAZ o2& o 22
9] A F5& FTFIAATHP<0.05) AW A 5ol
= zlo]7} glthn st} T3 Yamasaki et al.(2000)%
o] CLAZ FAld dF dAlle] 54 v g gl

Artz sATHP<0.05). B A% CLA9] F4 & ND
vaccineol| tit A 7He Aoz} gl ol g Az, A
oA CLAS FHZ EF A7l TUE & 1S 3oz
At ),

3. Algul} xjgat =& 9 CLA &zt

CLASt T2 fFAALES] Fo7} 7ha5 A4t 24 Bl
A& G- Table 8o LFERRATHEXpt 1). CLA A 2] -l A
palmitic acid(C16:0)2] ¥&o] A3 ¥A Yehgton
(P<0.05) 7} ¢t Aol & HolA] F3ith Heptade-
canoic acid(C17:0)2] 332 CLA 1% A2 Tl 713 A
Ve 1(P<0.05) CLA 2%$} 3% 2] oA & th2 Az
Tl HlEle] e AL HETE Stearic acid(C18:0)9}
elaidic acid(C18:1n9t)%= CLA 2%%} 3% X 2] o)l 4] @A 817
= THP<0.05). Oleic acid(C18:1n9¢)x= CT & Fol| A 7}
=9k 0 B(P<0.05) lino- leic acid(C18:2)%= SBO 3% 2] o]
A 7P §3, CT 2% Az7olx AL @A vehst
(P<0.05). Linolenic acid(C18:3) SBO 3% 2] 77} thE A
2|7 Hgted A EA 2o CLA 3% Hz]7oA A
o EITHP<0.05). CLAS| &3S CLA Ae]FolA A7t
o] EolAFE AA A T8I 2R (P<0.05) ThE A2
FollME 3] nlgeo] HEHAUk

oY F(1999)2 &AY CLAE & o 7I&59
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Table 8. Effect of dietary conjugated linoleic acid(CLA), soybean 0il(SBO) and commercial tallow(CT) supplements on fatty acid

composition of broiler breast meat(Expt. 1)

. CLA(%) SBO(%) Commercial Tallow
Fatty acid SEM
1 2 3 1 2 3 1 2 3
........................................................................ (% fat) e seteavaerrererraetneranarasracnottoctacteetocisebocrocronrerian

C13:0 2.66 2.64 2.64 6.06 2.56 2.74 2.39 2.72 279 0.09
C16:0 23.86° 2348 23.10® 21.64°  20.98° 20.67 21.24° 21.56%  20.26° 0.25
Cl6:1 0.84 0.94 0.98 0.56 0.71 0.68 0.81 0.91 0.80 0.04
C17:0 0.84° 2.25% 2.16% 3.85° 3.4 2.10" 3.42% 3.39% 2.84% 0.16
C18:0 9.59° 10.85" 10.73° 8.52° 9.22™ 938 9.49° 9.42° 9.26% 0.14
CI18:1n9t 0.58™ 0.74° . 115 - 0.274 0.40% 0.28 0.43 0.48>¢ 0.06
Cl81n9c  2857° 24.76° 21.77 34.37° 28.45° 2622%  3432° 33.00° 35.02° 0.75
C18:2 1761 19.84*  20.16™ 1891  21.14° 23.96° 15.96 15.53 16.56 0.45
Cl8:3 0.91 0.92% 0.81f 1.34% 1.42° 1.79° 1.08% 1.00% 1.18% 0.05
CLA 1.35° 2.06° 2.83° - - _ - - - 021
€203 1.20° 1.43 1.39° 0.91° L11® 0.92° 1.16® 1.23% 1.13% 0.05
C20:4 3.41% 336" 331° 397 509° 5.00° 421" 438 450" 0.17
Other 8.58 7.73 3.98 3.87 581 5.4 5.65 6.40 5.19

"Means with the different superscripts within a raw significantly differ (P<0.05). n=5.

palmitic acid(C16:0)& %7}3F 4P arachidonic acid(C20:4)2}
oleic acid(C18:1), linoleic acid(C18:2) 3 7HAsFuia
3}th Eggert et al.(1999)& CLAS Fol2 E3px|Hito]
Z7kE B ate]l AT th B AT
A% CLA A2]7-o|A] palmitic acid(C16:0)$} stearic acid
(C18:0)9] @A 3+ =712} oleic acid(C18:1)¢} linolenic acid
(C18:3)8] A Z 7A4= o|He] A7ATe} 53 A3
Ve

7RS4 HEE CLAY ol/dA] 2 Table 99 Wet

WoKExpt 1). ZHzte] oA CLA A7} 8] S71Es
2 = JeElgtoem mans-7, cis9 isomer, cis-9, trans-11
isomer, trans-8, cis-10 isomer®} cis-10, trans-12 isomer, trans
-11, trans-13 isomer7} FAEC 2 eyt Zh X2d A
ke XA g 12.35, 18.74, 25.67Tmg 0.2 AR 3| =76+
THP<0.05). o33t Ao olFY 5(1999)°] SAl CLA
£ Foiste] AlS CLA &3] dA3] F7lslive L1
o} A3l e g & Aol A3 §AAR CLAY
FAZ CLAZE O &€ 715743 AlSse Aol 78

Table 9. Effect of dietary conjugated linoleic acid(CLA) supplement on CLA isomers composition of broiler breast meat(Expt 1)

CLA isomers compositionl

Treatments(%o) Total
2 3 4 5 6 7 8
........................................................................ ME/E Ol wreresrreressmimsrntiin it
CLA 1 2.56° 1.89° 1.26 0.49° 0.58 0.59 0.60° 438" 12.35°
2 3.63° 2.98% 1.94 1.02° 1.05 0.49 1.13° 6.49% 18.74°
3 6.59° 3.70° 1.98 1.41° 1.21 0.93 2.30° 7.54° 25.67°
SEM 0.58 032 0.17 0.11 0.12 0.10 0.26 0.52 1.84

"Number 1-8 represent 7t,9¢/9¢,11t/8t,10c(1); 10c,12t(2); 9t,11¢/11¢,13t (3); 12¢,14¢/10t,12¢(4); 11t,13c/9¢,11c(5); 12t,14¢/10¢,12¢/11¢,13c(6);
12t,14t(7); and 11t,13t(8) CLA isomers, respectively.
**Means with the different superscripts within a column significantly differ(P<0.05). n=5.
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337l AlgW Ze AL 21.5%, ME 3,100kcalkg .2 &}
Aeom, AHS F7) 2537t E 29eE 19%, ME 3,100kcal/
kg #FoE gt MelFe AE 13} 294 CLA, W
FF{Soybean Oil; SBO), A|#-8 2X|(Commercial Tallow;
CDE A4 1,2, 3%} 2, 3% 7)1 24 80 A7} - Folsi
on], A 5405 36048 FAIBATE AT O CLA,
SBO, CTS] MEn, $7¢| ZA%, a4, Aats,
ND 3A|7}h, 7h559 A4t 2 CLA &38 S35t

£ A7) o]&H CLA, SBO, CT2] MEn¥e 747} 8,542,
9,179, 8,733 kcalkge 2 A=t A8 1M H7ld #
A F5ol ME FAF Alol= HolR] ggko), AlE 8T
&2 SBO Fo7ollA CLA Fod 7ol Blate] @A atA 71
H A THP<0.05). CLA 29} 3% X&) 1% A 8] Tt |8l
FA FH A s H Fo] S8l o, AlE e &S dA S
A A ATHP<0.05). AE 20M = CLAFZ SBOS}
CTol| ®lsle] AMSF719] FA|Fe] A A EUTHP<
0.05). ND @A 7h= CLASF ThE {A|Fod 3t EAIA
zo] 7t gk Al At 2442 AW CLA FoiF
ol wetd zolE BYEEd CLA 1, 2, 3% Fo]FolA
CLA ¥reke Zzbz} 1223, 18.74, 25.67mg/go 2 X g] 7t
AAZ 2ol S UYEFATHP<0.05). & A9 23} CLAS] &
ol SBOS} CTol| H|gte FA| & 7MAdstn AU CLA
FS dA8) S7HAIFTHP<0.05).

(A7 : CLA, tF5/, 94, &4, A4H4)
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