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Bauman etal. (1999) &35 & )&t CLA ¥ EACKH E R e M S A abiEfe hEL
Z CLA » 55— ZBI4HEE A trans-11C18:1 &pk CLA » i trans-11 C18:1 2R eEAIAEA)
BEEYS(bEEd 2 S —EPEEY - Rt kBRI EWELT Z CLA R T2 2 AR
{EPE B VIR % -

Wrotfa tH CLA TR R EE S8 A 8V E bR (Parodi, 1994) - [F{KEIAREE(L (Lee et al., 1994) K
DUAERE (Pariza etal., 1996) WYIEH] o [EHF 35 B SR B DhRE RO ARG #0 A IEE AV 2 (Miller et al .,
1994) > HAEFEBEAERTZEIRACAYSHRL - BFY CLA BABfERIEEEE - NItbBENTEEE
ZHEHEIRE A F CLA A E(Dhiman et al., 2000; Bu et al., 2007; Bernard et al., 2009; Gémez-Cortés et
al., 2011) - fie/DEEAEPWE L o AsUBRTHEATY 8 Hfe b 5 o AT o R 32 A %5 o S e
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1. BRI R

Table 1. Composition of experimental diets (dry matter,%)

Ingredients Control 2.5% soybean oil 5.0% soybean oil
Bermudagrass hay 30.0 30.0 30.0
Corn 55.7 52.8 49.8
Soybean meal 13.1 13.5 14.0
Soybean oil 0 2.5 5.0
Dicalcium phosphate 0.4 0.4 0.4
Limestone, pulverized 0.4 0.4 0.4
Salt 0.2 0.2 0.2
Premix* 0.2 0.2 0.2
Total 100.0 100.0 100.0

Calculated values

TDN 75.7 77.4 78.9
CP 13.8 13.8 13.8
ADF 16.5 16.5 16.5
NDF 29.3 29.0 28.7
NSC 48.4 46.4 44.4
TEE 3.4 5.8 8.2
Calcium 0.47 0.46 0.46
Phosphorus 0.42 0.41 0.40

TDN: total digestible nutrient; CP: crude protein; ADF: acid detergent fiber; NDF: neutral detergent

fiber; NSC: non-structrual carbohydrate; TEE: total ether extract; Ca: calcium; P: phosphorus

* Provided per kilogram of diet: Vitamin A, 6,000 IU; Riboflavin, 4 mg; Pyridoxine, 1 mg; Vitamin
B12, 0.02 mg; Vitamin D3, 800 IU; Vitamin E, 20 IU; Vitamin K3, 4 mg; Biotin, 0.1 mg; Folic acid,
0.5 mg; Niacin, 30 mg; Pantothenic acid, 16 mg; Fe, 140 mg; Cu, 7 mg; Mn, 20 mg; I, 0.45 mg.

IV. FRELEE RRREAL BRI E

FRNE BIZRRA - BB AR RIS [EE R RSB 2N EFEMUE 1 IE -
&I E R e B = B R R S e 2 & -

A o Rk S B RS A S & B HIE % Folch et al. (1957) 2 7 A B 1% ZEBUH HE R W7 4% FH B
% > DLRAHEME (Hitachi gas chromatography, Model 263-50, Hitachi, Ltd, Tokyo, Japan) 474
G B R ALDERE 240°C ~ f@HEEE 240°C ~ &+ (SP-2330 packed column, Supelco, Bellefonte,
PA) ¥R Fs 170°C » #Of K 200°C » FORZEE 2°C/min -

V. G5
SHERFTS R LAGEET 1T 248 (SAS, 2002) 2 —f&4R 155 (general linear models procedure,
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GLM) HEFTEET o347 © FFLLENE (AT % 801 7% (Duncan’s new multiple range test) ELEZEZER
MHPIE 2 2= REEE N -

FESREAET AR

BRET R EURE R B A FERMRIIRR R 3 - KRR R ® - S HERTEMR
T 0% ~ 2.5% ~ S% KT =R > Haii P E 50 F 105.2 ~ 87.3 ~ 98.2 (g/day) >
HE-g e =57l 1233 ~ 1105 Kz 1135 g/day » DLR gElEHE R R 53 [l B 0.085 = 0.02 ~ 0.079 +
0.05~0.087 + 0.10 (gain/feed) - Z4HFEZ VHHME - FH PHRE R K EDREIRRE R
& 725 - Dhiman et al. (2000) FYEREFIRIIA RO ZHAS > &SRS 3.6% KB
& 4.4% Skl (linseed oil) ZERERN T ERERBIR & E 2 FEBAGERGE MM - 247m
Mohamed et al. (1988) ZHFEfEtH & 4.0% ARG E R B EA AR 22 > ATREER A RE
HAE (free oil) GREEEE NEZME ZMER > HHERZYHEREGETE - GIRTIRINBEET 4
RSB e > Hifs > H e e (S oA Y 2 8RR EEREMEMERHEZ &R (Jenkins,
1993) - JRINAEAT S R AEY) 2 2 8A + (DRGHL B SR SR L - FEGR PR E VIR 2R AT R (E ] -
AT PR B2 5 () GFE R I BN AE AR R4S & OB AR I Th A BERERERIE DD
Q)EEA EMAENRRE LM EYRBEER  (DIENREEE PR T PRbay > BEHEY
G IET IS EET TR B EY) A& (Jenkin, 1993)  AReASRiYF &R TR 2.5% ~ S%KE0H
BEZ A RE B B N E LR A A E 2 8 - RGP B B R ER ERRER R I
HZEER -

2. s\BRAT RS Z HE R B 4H L

Table 2. Fatty acid composition of the soybean oil used in the experiment

Fatty acid %
Cl14:0 0.1
Cl16:0 11.5
Clé:1 0.2
C18:0 3.9
C18:1 23.0
C18:2 52.9
C18:3 6.8
Others 1.52

EhEz R ORI R EE AT (0% ~ 2.5% ~ 5% ) ZFEREEMIR W15 4 i - B
H - BEE - FAE - BRI GIE R 2R 2 2 - {22 Santos-Silva et al. (2004)
TE=FERE AN 8% R ECHES IR » BERIIA S RIZ = BASE - HTEER S E % - Awawdeh et
al. (2010) WEATFEREREHINAI 32 g KEHEH > mHEERSFERE  HEARVESE
RS - ML RWRE RS > RIAEHEN A FERMEARNE R o i 22 8 RE - (A
B~ BREORE - R AR EREEERELE -
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3. ERSIIA MR IFE RN 28

Table 3. Effect of dietary soybean oil supplementation on growth performance of castrated goats

Items Control 2.5% soybean oil 5.0% soybean oil
ADG’(g/day) 105.2 £ 33.1 87.3 £ 21.4 98.2 = 30.7
ADFI (g/day) 1233 £ 98.0 1105 = 65.0 1135 = 101
FCR (gain/feed) 0.085 £ 0.02 0.079 £ 0.05 0.087 £ 0.10
Days on test (days) 150 150 150

*ADG: average daily gain; ADFI: average duily feed intake; FCR: feed conversion rate.

% 4. ERRINIIR 3mSRl L B R Mk 2 s

Table 4. Effect of dietary soybean oil supplementation on carcass characteristics of castrated goats

Items Control 2.5% soybean oil 5.0% soybean oil
Carcass length (cm) 81.3+27 80.1+0.9 80.5+2.7
Carcass weight (kg) 56.5+39 54.0+23 56.3+43
Dressing percentage (%) 53.1+£22 54.7+1.7 509+2.1
Meat percentage (%) 412+2.0 428+1.9 39.7+£1.7
Bone percentage (%) 11.9+1.1 11.8+0.8 11.1+0.7
Organ percentage (%) 9.6+0.6 9.8+1.1 9.5+0.3

L I B A T L TR MR 2 B8+ SIS TR0 P = 3 R
& RDURID 5% A BB NS (p<0.05) - HA5HEL Fébel et al. (2002) & AR - 6
KRR TR » 7 IOTL T o WS e = B By A

5. GRS IR S S e L= o A B [T 52
Table 5. Effect of dietary soybean oil supplementation on blood lipids and cholesterol composition of

castrated goats

Items Control 2.5% soybean oil 5.0% soybean oil
Triglyceride (mg/dL) 20.5 +2.55 25.6+3.28% 31.6+ 7.78"
Cholesterol (mg/dL) 68.7+11.3° 79.2 + 13.7% 94.0 + 28.0°

®Means in the some row with different letters differ significantly (P < 0.05).

B [EDR S A T = A B E E AERU AR R BR 4H Ak 2 S22 1SR 6 M1k 7 - TLUET M R A%
PPl cis-9, trans-11 1 trans-10, cis-12 5 > trans-10, cis-12 7 BEFEYE AR BASE s 4HS  & 8
/0 (Pariza et al., 2001) o ZAAFAZHEAGTERABIILUREE (C18:1) & ke @ EFAFE
{5 37~4196 (fatty acid methyl esters) ; M{EETHE 15 39~41% » HR AEMEEE (C16:0) » f£ER
RO 15~19% 5 FEE AR 22~2696 © EF NP EERHEE (C18:2) fh 11~13% 5 FEEHEH1 1k 3~4
9% - HHAEEE (C18:0) fEFEAF 9~11% 5 EFH5 {5 19~229% - Santos-Sliva et al. (2004){E 2Efdf&
ANHIIR M » B Bessa et al. (2005)8R & 52 E 75 #5168 Knott et al. (2003) A alfe R IO ALFEHE -
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Kl — [ ANIEE %R > HF AT S ARG BEL f1 8 A SR A Z B5 B BR EE B AH L - CLA
(cis-9trans- 1D fEE RN F (5 0.87~0.919 5 FEETHE d 45 1.00~1.4195 - Bolte et al. (2002)#F3 » (£ =Ffd
KRS 78% SEMiHEE 2 ALAC AT B S 76% Z4LIEHIKF - &CHEE 5 EA®BREE - ShEthma
CLA Bty R EAl&E S AR 2 &R -

6. BRI IR S 3 R LU= TR 2 FE B B A A
Table 6. Effect of dietary soybean oil supplementation on fatty acid composition (% fatty acid methyl

esters) of raw lamb loin chops of castrated goats

Fatty acid Control 2.5% soybean oil 5.0% soybean oil
C14:0 1.57 £ 0.22° 1.20 * 0.28° 1.48 + 0.07°
C15:0 4.45 + 0.62° 438 + 0.27° 325 + 0.27°
C16:0 18.0 + 0.76° 15.47 + 0.82° 19.18 + 0.72°
Cl6:1 2.39 £ 0.10° 1.90 + 0.13° 229 * 0.29°
C17:0 1.01 * 0.04° 0.66 £ 0.17° 0.68 * 0.05°
C18:0 9.47 + 0.68" 11.17 + 0.57° 9.05 + 0.88"
C18:1(trans-11) 0.61 £ 0.11° 0.38 * 0.06° 0.25 * 0.05°
C18:1 41.15 % 0.98° 37.16 * 0.96° 39.9 + 0.69°
C18:2 11.17 % 0.59° 13.19  0.90° 12.62 + 0.91°
C18:3 0.43 £ 0.02° 0.46 £ 0.07° 0.30 £ 0.03°
CLA(C18:2,cis-9,trans-11) 0.87 * 0.13 0.90 * 0.18 0.91 * 0.08

C22:0 0.49 * 0.13° 0.45 £ 0.08" 0.28 * 0.06°
C20:3n6 0.47 £ 0.16 0.42 £ 0.03 0.44 £ 0.11

C20:4n6 6.56 = 1.08° 8.65 t 0.44" 6.95 + 0.75°
C20:5n3 0.54 * 0.10° 0.47 * 0.26 0.25  0.03°
C22:4n6 0.64 + 0.11° 0.73 + 0.13° 1.00 + 0.15°
C22:6n3 0.68 * 0.10° 3.48 £ 0.62° 2.90 * 0.69°
Total SFA* 35.06 + 0.41 33.34 + 0.36 33.95 + 0.34

Total MUFA 44.17 £ 0.54° 39.45 + 0.54° 42.46 + 0.49°
Total PUFA 20.63 + 0.30° 27.22 + 0.35° 24.52 + 0.38"

*SFA, saturated fatty acids; MUFA, monounsaturated fatty acids (CLA excluded); PUFA,
polyunsaturated fatty acids.

®°Means in the same row different letters differ significantly (P < 0.05).

e By B G 8 CLA 1/ NGHYR A - {2 Griinari et al.(1997)f5H K%
BPIHE R h T oy 2 PRl RO R 2 HH PR R P EE AR Y > POJRTE cis-9, trans-11 CLA J& trans-11 C18:1
KA 9- K IR (desaturase) Z K #IRI{F I ATIZECHY - SR PR IR SoM IR IESF AT CLA
BRI ERREFE AP SR EAAENREE (P<0.05) (F 6) - MellEPRIIKT N REF
B E CLA R Z N EIRMIAERRL R (R 7) - Beaulieu etal. (2002) FE4FEafE AR 5.0% K EIHL
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R 28 K GREHATHIE R EEERE CLA 4SRN - Radunz et al. (2009) 7
Hampshine 81 Dorset 52 MLLISE S8 PR ITES & 2 K 6RO AR A (A S M BRI 36 > EEI R
2:1)  BBURINE %R RIBRH BT RS S ) CLA SR » (LT3R 25HE CLA Juf -
Knott et al. (2003)Al1 Bolte et al.(2002)45 i 1 096 F: 696 SLTE AT S il 2 Bt B AP A B (2
76969 C18 : 1)  AL{EHKT B B MIE TIREHIBE (& 78961 C18 + 2)Z ALTEMIKF 5 BINLE 48 KB 4
T8 > SEEE LRI 6964176 Mk L A ot s el B ST TCAT @ R DI 1A % 78 K B RIRS
5+ [F0R% k) BELTE 7 R RTAS R S PR R B HE R = b B B sl B A )+ EAT
FR TR M B DT TA1 2 % 5 R BT AR R e » 5055 I IS BT R BT AR R T - 5
R BN R IA T T (S B AR > & 4 o SR I B B RIAR (C16:0) & A
R R TR T S MRS+ 504 0 L 25 19 2 T B0 I 0 6 B S8 R A e
(C16:0)  Lough et al. (1991) FARILLIZEETRRRATHZEAT (canola seeds) » SXHLE 4R BT
B o A RIRREE ECREE(C16:0) & S RETERE -

7. GRS IOR SOH B R LL=E =27 s 2 A R B 4 R
Table 7. Effect of dietary soybean oil supplementation on fatty acid composition (% fatty acid methyl

esters) of raw lamb subcutaneous fat of castrated goats

Fatty acid Control 2.5% soybean oil 5.0% soybean oil
Cl14:0 2.92 £ 0.20” 220 £ 0.29° 3.40 = 0.37°
C15:0 1.03 + 0.23% 0.80 + 0.11° 1.09 + 0.21°
C16:0 26.14 £ 0.98° 21.96 £ 1.36° 2372 £ 1.40°
Cl6:1 1.33 £ 0.33° 2.16 £ 0.29° 227 + 0.26a
C17:0 1.89 + 0.19° 1.44 + 0.29° 1.75 + 0.33%
C18:0 19.10 £ 1.96° 21.86 = 0.61° 19.28 + 1.69°
C18:1(trans-11) 052 + 0.11° 0.56 t 0.08" 0.88 * 0.11°
C18:1 39.01 £ 1.17° 40.73 * 1.34° 40.61 £ 0.97°
C18:2 3.16 = 0.11° 3.90 + 0.32° 4.06 + 0.38°
C18:3 046 = 0.11° 0.62 + 0.14° 0.56 = 0.11%°
CLA(C18:2,cis-9,trans-11) 1.01 £ 0.11° 1.28 t 0.36° 141 £ 0.11a
C22:0 ND ND ND
C20:3n6 0.77 * 0.12 0.64 = 0.11 081 * 0.11
C20:4n6 ND ND ND
C20:5n3 ND ND ND
C22:4n6 ND ND ND
C22:6n3 ND ND ND
Total SFA* 51.11 + 0.71° 4829 + 0.53° 4928 + 0.80°
Total MUFA 40.88 * 0.54° 4346 * 0.57° 4378 £ 0.44°
Total PUFA 439 + 0.11° 516 = 0.19° 543  0.19°

*SFA, saturated fatty acids; MUFA, monounsaturated fatty acids (CLA excluded) ; PUFA,
polyunsaturated fatty acids.
®°Means with in the some row the different letters differ significantly (P < 0.05).
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Absatr act

A total of eighteen castrated Nubian goats (initial body weight; BW = 35 kg) were individually
housed to study the effects of dietary supplementation of soybean oil on the growth, carcass, blood
characteristics, and conjugated linoleic acids (CLA) concentrations in muscle and subcutaneous fat.
Goats were randomly assigned to one of three dietary treatments: without added soybean oil (control),
2.59% soybean oil, or 5.0% soybean oil. When the experiment was finished, 5 goats from each group
were randomly selected for slaughtering and determining their carcass characteristics. Results of the
study showed that the dietary supplementation of soybean oil did not significantly affect the growth and
carcass characteristics. The concentrations of triglyceride and cholesterol in blood of goats fed with 5%
soybean oil supplementation were significantly (P<0.05) higher than those of the control group. There
was no difference in muscle CLA concentrations of goats meat among treatments. However, the
concentration of CLA in the subcutaneous fat of goats fed soybean oil was significantly higher (P < 0.05)
than that of the control. In addition, higher concentration of polyunsaturated fatty acids was found in the
fatty acid composition of the goats fed with the soybean oil supplement. In conclusion, the dietary
soybean oil supplementation did not improve the growth and carcass characteristics of the goats.

Nevertheless, it significantly increased the CLA concentration in goat subcutaneous fat.
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