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Abstract

To investigate the effects of dietary conjugated linoleic acid on changes of physicochemical properties of pork.
Twenty pigs were divided into 5 treatment groups and subjected to each experimental diet(0, 1.25% and 2.5%
CLA for 2 weeks, 1.25% and 2.5% CLA for 4 weeks, as total fed diet before slaughtering(about 110 kg). Pork
loin samples were aerobically packed and stored for 14 days at 4°C. Samples were then analyzed for general
compositions, physicochemical characteristics and sensory evaluation. pH value of CLA fed group pork was
significantly increased than that of control group(p<0.05). Crude fat content of CLA treated group pork was
significantly higher than the control pork(p<0.05), but there were no significant differences in crude protein,
crude ash and total moisture contents between control and CLA treated groups. Al CLA fed group pork showed
higher WHC value than control pork. Drip loss was significantly lower compared to those of control porks. No
significant differences in lean meat and fat color(CIE L*, a*, b*) were observed between control and the CLA
treated group porks. Meanwhile, CLA pork tended to be lower in content of total heme pigment compared to
control pork. No remarkable differences were found in sensory properties(color and drip loss) among control
and CLA diet-fed group porks. Marbling score and acceptability were significantly increased in CLA diet-fed

pork compared to the control pork.
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Table 1. Formula of experiment diet(%, as fed basis)

Ttem Experiment diet

Ingredients
Yellow com 66.50
Soybean meal 24.90
Molasses 3.50
Animal fat 3.40
Limestone 0.87
Tricalcium phosphate 0.43
Salt 0.20
Vitamin* 0.10
Mineral** 0.10
Total 100.00

Chemical composition
Crude protein(%) 16.50
Lysine(%) 0.95
Calcium(%) 0.60
Phosphorus(%o) 0.40

* Vitamin : vit A, 4,000 IU ; vit Ds, 800 IU ; vit E, 15 IU
; vit K3, 2 mg ; thiamin, 8 mg ; riboflavin, 2 mg ; vit By,
16 mg, pantothenic acid, 11 mg ; niacin, 20 mg ; biotin, 0.02
mg.

** Mineral : Cu, 130 mg ; Fe, 175 mg ; Zn, 100 mg ; Mn, 90

mg, I, 0.3 mg ; Co, 0.5 mg ; Se, 0.2 mg.

Table 2. Fatty acid composition and CLA contents of dietary conjugated linoleic acid oil

Fatty acid composition

Item

16:0 18:0 18:1

18:2

c9t-11 CLA t-10,c-12 CLA t,t CLA

CLA oil 12.49 4.50 26.00

0.88

24.06 25.62 6.44




238 A=A F A A 238 A 33(2003)

E59 SHRAGH 5F-38 8F Ao)S BT - FF3
of A2| TP 15 kgt WA 3R] F 754E Awmos
Lol WHLEATHIM 2, 5,8, 11 D 149 A%
shelx QAR B A1k BE CLA E5¢) o|3ketd
EHRAEH, §4, A, 254, $245 8 2 BE
X 248 B2 2Akse CLAZL 229 B89 A4

of M E3 54 FHsA ANk

CLAZ2| &t

CLA #4€ Ha $(1987)9] W& tha $33je] 3 LY
71987190 ethylene glycol 2 1.5 L ¥& ¥ 180C7HA 714
3 T 1087 A7 7phe] B F 165 T7HA] 4171 o
& Z=2)3le] 500 g KOHE #7}8kaL 180T/ A /1< A
A1g F 180T E 1083 fx1AA T CLA 349 F48<
comn oil& 1 L 23 uf 308 nit} @urslas 2417 Bt o)A
3} 2415 AAF F F31A S Hdte] 6N HCIE 1 L 7}
& 3 7eiA matsldth % CLA £3) & we ey
g o] ale] 23] whEsle] Releidth A% 7} 56%
el CLA oA E st

_;E_Al.'c‘ﬂ% al _E_A-II:IH:H

1) pH

et AlE 10 g& 75 90 mL9 A polytron
homogenizer(T25-B, IKA labortechnik, Malaysia)=. 14,000 rpm
o] A 1837 F&sle] pH 23 7|(MP 230, Mettler Toledo Co,
Swiss) 2 =% 8} ch

& AOAC(1995) ol

H

=
S8, zand, 2 2 23]
o

S A ge] AYRE o] 83t 48 ST &
A = A] Aehet BiA-S Chromameter(CR 301, Minolta Co.,
53 AEE 33 w¥Esd wWE
(lightness)2 el  CIE(Commision Internationale de
Leclairage) L™ 3, 4 Z(redness)E JE &= CIE a g 3
A % (yellowness)E YJeERE CIE b 3t& 2389t} oy
E33 AL FFZAUH No 126331175 o843t Y=935,
x=03132, y=0.3198 o2 EFIAZ F KA 483
123

4) B4

FeElFRe A RS AT ¥2 0T ezl
3023t 7HE @ ok, 1,000 pmel A 1082 AR F 7
AE ZHAATHA). AT EL AEE 0 g =S AN &
ol 102:1C H71gred 7oA 24412t Axsl A<

YERHATHB).

(B=A) x 0.9 , 15

WHC(%) = B

* 0.951 1 AHAIE

5) |5&4

Honikel(1987)9] A 234 W & o] 83l E& THTE
217 4 em2] cored o] 83l 50 g YLl AIRE AT F
HHE7](20x15x15 cm)ol] oigo} 4T2] YA of|A] 484]
b 2 ARZ F BASE SH s T il AEE

LS.

¢

i

6) THsHI

#5AE 2 £ BEAad 119E Agss 2
ANETEE 98 Axgos B ANk A4S
o F5A SN $4, SEUY, 1Y 250)(mar-
bling score) 2 AAHS 754 0] FEOZ HEAAE AA
Ak AREE DETE SHOR 7|1 Fske] 2 HelTvit
FUAQ B7HE Be] Foldl goltk

% $44 T-& Homsey(1956)0 o Wz 43}
2 g #sle] Wiare] E#F<1 Homsey

Ak 9 mLg 2L F, 13,000 rpmell A 183 FA3}EIACH
TANE YhdolA] 1A)12E Whx] gk & Whatman No. 42 o3}
22 g7t F BBF = A(Genesys 5, Spectronic, USA)E
640 nmol A} 27 FREE FAse] The} 2L AR
2 &k

Total heme pigment(ppm) = 640 nm x 680

A2

Aelo|A Aojzl AL SAS/PC(SAS, 1999)8 ©]-&-3H
2424 3 Dnend] TEHEE AN

A% o o

G

CLAZ Folslal v 8417 E50 SARE 7| 24s



Conjugated Linoleic Acid(CLA)7} &3¢

o WALEGET)NA 1443 AA3EA ZAAIE<Q] pH W3]
E v\w3d A= Table 33 2T}

pHE §9| o|513t4 54 F9] skl Beg S #93he
7V & 8o g Z8ste] F& pHolA B8 o] FrtsetA
") pH W3E B ZF AA7IZND, 5, 8, 11 € 14Y)el|A
& CLA 3o A= 73kel #9341 Ape]7} glof CLA
Hoi7} pH ¥kl Be 9FE& njAe 222 gt o
o} Z2 d3to] sl Dunshea 520022 H9 5 & ALl
CLAE E’é‘o}z] %3 Ak 2o FEY CLAE g3}
A2 e AF 2% pH7t Erha Basiglon, ofd| 9l

o oA HF pH7} o olfre o7 WEAIA] &
1 itk 53] CLA golF ol A ARA7IE Bk 2.5%
CLA 79 T2 A9 T4 2817} 1.25% CLA T
ol TI, T3 He| 7ol ulslel ¥ pHE B, °|% 2
A= FAHE CLA $50) pHel| 43S n)x= Ao @
T A4S o2y ATIME CLAZL pHel 33
< vl 23S B0, Aydin $(2001)2 CLAZ
A AR AU AE ALAAS o) FUL 2
Aoz A Ak Ao vlsle] W3le] pHE 2713}
Rl pHe #4adtis By

AA717k0) me pH Mg Bz TE A 2717 A
2 87 Al 271 F 8 ol Tl 2718 gk
HW2=TE AR CLA Fo AlTolXe AA7|3te] 33
ool met 279} frakeh 43S Bom, A7 8 o] %
#2159 Hole YAAT B7IetE Aol 2E A
7k A7Ibe] Ahgel whe} phrk F7kete AE B
=), o]_‘:_ x17<0}7]7} Eo]— wuﬂz "—‘o] .‘?LEHE]U%}\«] H]-@QI_‘:_
118w Aol e Bt goldss 4

H E59 A7 o1gey 449 239

9] pHE ol e 23S
al,, 1994). =3 A&7z ] u} pH_cq Wale g2 ohu At
o] AAMelo et al,, 1974), Tia =2 o] Wigl =s)d
el A g grYole] *E"é(Deymer and Vandekerck-
hove, 1979), 18]l olu]h-Ake] B2 Q13 G747 =
Z(Bartholmew and Blumer, 1977)°] 7|Q13c}a B3k

28R 07 CLA F47} 89 EH: o}53 Jske n
AA| &3 59 o| 38t A Fe] sl pHoll B2 &=
H B FFAQ SHAA Bed 2 Axd B TS
nld o= Alsdrh

ot} HuatgthHolly et

Flm f

—_—

ijo

ol
S
|

CLA 20{Z 1}
dE Hg

CLAE Fo3t] B SAIT 59 S5
o] BAZEET)AM 297 AT & ALY s
¥ w3 A3 Table 49F 2t

CLA 1047} A 2ol v|Re= dFE AR 23
FE FEL CLA F9 Ae7dole Fe4A Apol7t 9%
HDA T WET9 CLA Fof A2 77tele ezl 2o
7} g0l CLA §97} FHriolle 9&8E HAA ¥ 32
2 Jelgon, SheFE SR 71.50~73.95%2] HYE B
ek B3] CLA Fo A7 2telle T Hel ol Hsld
T2 A2l 77} foldog 2o gd3s Hye), ol 24

B0{7|ZH0| E E] Sl et

L
o

Ol
X
b
Y
ol

o] Frlel7] Wi duFRo R SR o] Tad A
o2 Algdrh
CLA S9457 g97]7te] SAS W 2ddd gk

= A 9L XA ¥e A2 e CLAS
FoIetA] ¥ YETH2L15%)0 HBld CLA Fo AT

Table 3. Changes of pH for pork loins by the feeding period of CLA diet and dietary CLA levels during storage at 4TC

, Storage(days)
Treatment"
2 5 8 11 14
Control 5.46+0.07°" 5.38+0.06%° 5.54+£0.055¢* 5.62+0.11% 5.57+0.10°®
Treat 1 5.44+0.04°° 5.5220.025 5.48+0.01° 5.60+0.07™ 5.59+0.04*
Treat 2 5.5420.02% 5.59+0.02"5 5.73+0.08** 5.90+0.20"% 5.83+0.07*%
Treat 3 5.42+0.02%° 5.65+0.03* 5.68+0.03"5% 5.7240.034%® 5.75+0.09%
Treat 4 5.7220.034% 5.620.04"° 5.82:0.20"% 5.95+0.27% 5.98+0.124°
" Control : The pig fed the commercial diet (100%).

Treat 1 : The pig fed the commercial diet (100%) with CLA(1.25%) for 2 weeks.

Treat 2 : The pig fed the commercial diet (100%) with CLA(2.5%) for 2 weeks.

Treat 3 : The pig fed the commercial diet (100%) with CLA(1.25%) for 4 weeks.

Treat 4 : The pig fed the commercial diet (100%) with CLA(2.5%) for 4 weeks.

ABC

abe

Means with different superscript in the same column are significantly differ at p<0.05.
Means with different superscript in the same row are significantly differ at p<0.05.
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Table 4. Effects of different feeding period and levels of dietary CLA on chemical composition of pork leins during storage

at 4T
Chemical composition
Treatment"

Moisture Crude protein Crude fat Ash
Control 73.14:1.21*° 21.15+0.56 2.76+0.83" 1.91£0.47
Treat 1 73.3110.55* 21.27:1.04 2.83:1.11"8 1.320.75
Treat 2 71.50+0.55° 22.23+0.98 4.15+0.56" 1.37+0.62
Treat 3 72.68+1.32%% 21.80+0.65 3.12+0.40"° 1.59+0.43
Treat 4 73.95+0.47* 22.09+0.69 3.63£0.078 1.45+0.49

" Treatments are the same as in Table 3.

*B Means with different superscript in the same column are significantly differ at p<0.05.

Table 5. Effects of different feeding period and levels of dietary CLA on water holding capacity of pork loins during storage

at 4T
Storage(days)
Treatment"’
2 5 8 11 14

Control 67.013.65" 60.59+9.42 61.68+7.06° 63.05+6.44 58.22+7.29
Treat 1 70.96+5.10*% 65.09+6.35%® 62.23+2.16*%* 64.80+8.44" 54.35+5.90
Treat 2 76.02+2.32% 71.3346.54 73.4748.36" 74.67+5.51 65.94=10.14
Treat 3 72.13+2.52*° 71.32+3.82 68.50+12.57"" 67.21+2.61 59.60+7.46
Treat 4 71.26+5.27% 72.70+10.34° 67.04+3.64*% 63.53+0.83" 53.20+7.40°

D Treatments are the same as in Table 3.

3 Means with different superscript in the same column are significantly differ at p<0.05.

® Means with different superscript in the same row are significantly differ at p<0.05.
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Table 6. Effects of different feeding period and levels of dietary CLA on drip loss of pork loins during storage at 4T

Storage(days)
Treatment"
2 5 8 11 14
Control 3.88+1.11% 3.21£0.47% 1.78+0,51° 1.3120.17° 0.69+0.60°
Treat 1 2.99+0.32%% 1.94+0.75™ 1.55+0.53" 1.29+0.51" 0.61+0.45°
Treat 2 1.76+0.03"C 1.1120.75° 1.09+0.92 0.97+0.35 0.4420.05
Treat 3 2.16+0.26°4 1.51+0.39%% 1.15£0.31° 1.01+0.48° 0.90+0.37°
Treat 4 1.58+0.83¢ 1.58+0.83% 1.23+1.09 1.20+0.46 1.00+0.35

Y Treatments are the same as in Table 3.

A8 Means with different -superscript in the same column are significantly differ at p<0.05.

abe

Means with different superscript in the same row are significantly differ at p<0.05.
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Table 7. Effects of different feeding period and levels of dietary CLA on CIE L* value(lightness) of pork loins during storage

at 4T
Storage(days)
Treatment"
2 5 8 11 14
Control 49.93+2.41 51.36+2.54° 50.56+4.83" 48.61+4.65™" 51.36+4.13"
Treat 1 52.89+2.95° 54.94+1.73" 52.94+1.17*% 49.40+1.66* 48.0422.03*%°
Treat 2 52.06+1.08° 52.58+1.114% 55.79+2.67* 50.72+3.06™ 50.12+2.424%°
Treat 3 51.10+3.92° 51.611.76™ 50.07+3.76°® 46.13+2.50%° 46.01+4.90%°
Treat 4 52.41+2.74 50.67+2.60° 49.20+1.84° 49.59+3.30™® 50.27+3.43""

D Treatments are the same as in Table 3.

AB Means with different superscript in the same column are significantly differ at p<0.05.
% Means with different superscript in the same row are significantly differ at p<0.05.

Table 8. Effects of different feeding period and levels of dietary CLA on CIE a* value(redness) of pork loins during storage

at 4T
Storage(days)
Treatment"’
2 5 8 1t 14
Control 8.68+0.47" 7.051.90 6.92+1.46" 7.86+1.5" 8.06+1.71*
Treat 1 8.28+1.3" 7.1221.57° 6.44+1.6" 6.14+0.97% 7.37£1.53*
Treat 2 7.371.31% 6.98+0.94 6.02+1.12"° 6.3241.05 7.00+1.2*°
Treat 3 7.83+1.27% 6.5+2.12" 4.91+0.82% 5.55+0.5% 7.06+0.8"5
Treat 4 5.64+0.73" 6.54=1.42 5.11+1.45 5.07+1.44" 5.46+1.64°

" Treatments are the same as in Table 3.

A8 Means with different superscript in the same column are significantly differ at p<0.05.

® Means with different superscript in the same row are significantly differ at p<0.05.



Conjugated Linoleic Acid(CLA)7} &9

th A8 JFAS<](Dugan et al, 1999; O’'Quinn et al., 2000)
CLA 97} 289] 2AdE ol2d 93 n)x|x] gt}
2 BagEd, £ AT e CLA o7t §4 & A4e
9] #2 HFe 2AE KAk A7) Ao ©E A4
T ¥ste B AU TR FEe] gtk AAHe R
&3 B CLAZF 239 £5% 14U ARt 5 3
A ghe] Wigle] & 932 v|X|A] e 2o E A8

3) g

CLAE Foi3te] ¥ A7 &89 54
o YAALEAT)NM Agstar ZAARD A (FAE)
WS Hwd AZE Table 99 2t

CLA goE3 go7]3te] 4799 FA = nX]=
g 3keld], 2 el F7ke] vl mAM = A A7 7S 2T
v)sled CLA &9 A2]77F F-9% 2 2(p<0.05) WAV ol
H 2 A Bod CLA 97 =5 SA2Ue] 3z
J e HX e Aoz AlRHTh AA7|7t] wE wEle B
H A% 8Y o3 1Y F 4Yolls HETE AL 2

E49) AB710%

T ATt BAET} gheke A

QELERE

I‘E

}

243

S B9t} Joo 5(2002)
Z

< CLAZ F93 =5 Aol AA713to] Z3}gho whet of

270 Hlge] felHoz

2 g2 b & EYtu BRus

T, ¥ dFME 22 AFE Bk Du (20002
SRS TTHATIE A TR AL dEF

CLA 9] A7

< 771
A

28] CLAE A%

gl

g ExAA FFE

HA]7]7] W Ee] A/d0] Sdta Adsidled, &
AT = tiET ek CLA Fof 73] S olE Aol

N

C

= -
= &k

5

nNg =
CLAE &

F e Aoz g

B0FE 2047(2H0] 52 X[HAMof| ofx]|

sl WG AN B89 SHRAE B THS

o] BALLEGT)NA AAEAN HAAAQ A (HE)9
A8 vmdt As Table 103} o)

Table 9. Effects of different feeding period and levels of dietary CLA on CIE b* value(yellowness) of pork loins during storage

at 4T
Storage(days)
Treatment"’
2 5 8 11 14
Control 7.78+0.55 7.99+1,30%% 7.97+0.38% 6.64+1.26° 9,20+1.40*
Treat 1 7.87+1.52* 8.24+1.36™ 8244134 6.04+0.69° 6.64+0.78%
Treat 2 7.47+0.68° 7.31+0.61°5% 8.13+0.56° 6.92+2.06® 6.00=0.78%"
Treat 3 7.42+0.76° 7.22+1.914% 7.76+0.83" 54742.04° 5.02+1.02%
Treat 4 6.68+1.40° 5.62+1.80%% 7.02+1.85° 5.59+1.13% 5.00£0.93%

D Treatments are the same as in Table 3.

*3 Means with different superscript in the same column are significantly differ at p<0.05.

® Means with different superscript in the same row are significantly differ at p<0.0S.

Table 10. Effects of different feeding period and levels of dietary CLA on CIE L* value(lightness) of pork loins during

storage at 4T

Storage(days)
Treatment"

2 5 8 11 14
Controt 79.31+1.66" 79.22+0.86" 77.88+4.08 79.24+1.39* 80.31+2.00"
Treat 1 77.3321.84° 78.00+1.28*2 77.82+1.70 78.20+1.91*® 78.30+1.80°
Treat 2 77.86+0.60"2 77.57+0.718 77.69£1.87 78.07+2.188 78.26+0.40%
Treat 3 78.42+0.88%% 77.49+1.51% 78.34+1.57* 78.44+1.1748% 79.160.634%
Treat 4 77.61+1.37*8 77.08+1.30° 77.98+1.13 76.32+2.32° 78.32+1.72°

Y Treatments are the same as in Table 3.

*® Means with different superscript in the same column are significantly differ at p<0.05.

® Means with different superscript in the same row are significantly differ at p<0.05.
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Table 11. Effects of different feeding period and levels of dietary CLA on CIE a* value(redness) of pork loins during storage

at 4T
Storage(days)
Treatment"
2 5 8 11 14
Control 3.64+0.84 3.35+0.63° 3.96+1.88 3.380.93 3.43+0.52
Treat 1 3.86+1.05 4.09+1.28"8 3.61:0.83 3.16+0.78 3.88+1.43
Treat 2 4.04+037" 4.62+0.714% 3.06+0.68" 4.62+1.64° 4.20+0.33°
Treat 3 4.29+1.02% 4.84+1.04™ 3.82+1.45% 3.450.56" 3.93+0.38%
Treat 4 4.82+1.17 4.94+1.38" 3.74%0.50 4.98+2.47 3.89+0.60

" Treatments are the same as in Table 3.
% Means with different superscript in the same column are significantly differ at p<0.05.
® Means with different superscript in the same row are significantly differ at p<0.05.

Table 12. Effects of different feeding period and levels of dietary CLA on CIE b* value(yellowness) of poi'k loins during
storage at 4T

Storage(days)
Treatment"’
2 5 8 11 14
Control 4.44+1.33 4.64+12 5.20+1.85 4.89+1.25% 4.79+0.84%
Treat 1 3.9840.61* 4.83+1.07° 3.4120.74° 3.76+0.30%" 4.69+0.705
Treat 2 4.10+0.71° 4.60+0.92® 3.81:0.63° 5.34+1.05% 4.51£0.47°
Treat 3 4.72+1.03 5.06£0.92 5.08+2.33 4.67+0.22%° 4.97+0.73"
Treat 4 4.88+0.82 4.81+0.66 4.45+0.73 4.88+1.26*" 5.16+0.53"

Y Treatments are the same as in Table 3.
¥ Means with different superscript in the same column are significantly differ at p<0.05.
® Means with different superscript in the same row are significantly differ at p<0.05.
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Table 13. Effects of different feeding period and levels of dietary CLA on total heme pigment of pork loins during storage

at 4T
Storage(days)
Treatment"’
2 5 8 1t 14
Control 41.25+1.96™ 39.44+0.96*® 39.78+2.40% 34.27+4.15% 30.37+3.75°
Treat 1 39.89+2.194% 35.13+3.07*% 36.72+2.72* 32.19+1.42% 30.15+2.75°
Treat 2 35.02+3.37° 31.28+5.13%8 35.02+7.21 32.30:7.21 31.51+6.71
Treat 3 35.36+3.79" 30.60+1.92° 32.64+5.77 30.15+7.27 29.47+2.75
Treat 4 36.49+2.574P 32.64:4.17'%* 35.70+4.33° 26.97£2.57° 27.88+3.85"

Y Treatments are the same as in Table 3.

*3 Means with different superscript in the same column are significantly differ at p<0.05.

® Means with different superscript in the same row are significantly differ at p<0.05.
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Table 14. Effects of different feeding period and levels of dietary CLA on sensory properties of pork loins during storage

at 4T
Storage(days)
Treatment"’
2 5 8 11 14
Control 5.13+1.13 4.63+0.74° 4.38+0.64° 4.50+0.76" 4.63+0.74°
Treat 1 5.38+1.30 5.50+0.93%¢ 5.25+0.89° 5.37+0.74* 5.38+1.19°
Color Treat 2 6.38+0.92 6.25+0.71*® 5.50+0.76° 5.50+0.93" 6.38+0.74*
Treat 3 6.38+1.30 6.13£1.13%° 6.75+0.46" 6.25+0.71* 6.38+0.74"
Treat 4 6.25+1.58 6.88+0.99" 6.63+0.74" 6.00+0.93" 6.50+0.53"
Control 4.75+1.03° 6.50+0.53* 5.25+0.46™ 5.75+0.88" 5.25+1.16%
Treat 1 4.13%1.25° 5.25+0.71% 5.38+0.74* 5.630.52° 5.38+1.30°
Drip loss Treat 2 425+1.16 4.75+0.89° 5.13+0.83 5.00+0.93 5.00+1.51
Treat 3 3.38+1.51° 4.88+0.83% 5.50+1.07° 5.50+1.31° 4.63+1.30°
Treat 4 3.63+1.69° 5.13+0.99 5.38+0.52° 5.13+0.83° 4.88+1.46"
Control 5.00+0.00° 5.00+0.00° 5.00+0.00° 5.00+0.00° 5.00£0.00°
Treat 1 5.88+0.35° 5.75+0.71°C 5.50+0.53° 5.63+0.74"® 5.50:0.76°
Marbling .
soore Treat 2 7.1340.83" 6.751.16™ 5.88+0.35°% 5.75+1.04*% 6.50+1.07"*
Treat 3 6.63+0.52*® 6.63+0.74" 6.75+0.46" 6.50+0.93* 7.00+1.06*
Treat 4 6.38+0.525® 6.38+0.74™ 6.13+0.83" 5.88+0.83*% 7.38+0.92%
Control 5.1320.64° 5.38+0.52° 4.50+1.19 4.63+0.92° 5.13+1.13
Treat 1 6.25+1.04° 6.13+0.35" 5.25+1.67 5.88+0.83" 5.25+1.39
:;T;it' Treat 2 6.88+1.25%° 7.38+1.06™ 5.75+1.39° 5.75+1.04% 6.00+1.07°
Treat 3 7.25+0.71" 7.13+0.83* 5.75+1.04° 6.38+1.06"° 6.50+1.31%
Treat 4 7.25+0.71%° 7.50+1.31% 5.75+1.16° 6.13+1.25" 6.50+1.20™

"V Treatments are the same as in Table 3.

A8 Means with different superscript in the same column are significantly differ at p<0.05.

®™ Means with different superscript in the same row are significantly differ at p<0.05.

(Eggert et al., 1999; Larsen et al., 1999; Wiegand et al., 1999).
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