41 ( ~ )

(Ruu-
sunen , 2002) 6
(Pe'rez-Mateos, Montera ~ Martin, 2001)
(Anese Gormley, 1995)
(Zhou , 2006)
411
(Pe’rez-
Mateos, Montera ~ Martin, 2001; Jarmouluk  Pietrasik, 2003)
(DeFreitas ,
1997)
(Verbeken , 2005)
hardness (DeFreitas , 1997)

%weight gain
%cooking loss hardness



3

321
0.00, 0.25, 0.50, 0.75 1.00%
3.2.2
3.3 %weight gain, %freezing loss,
%thawing loss, %cooking loss hardness I
3.3 41 42

4.1 Y%weight gain, %freezing loss, %thawing loss  %cooking loss

0.00-1.00%
1
10°
Weight gain ~ Freezing loss  Thawing loss  Cooking loss'B

(%) (%) (%) (%)
(%)
0.00 559092  2.06at0.38 1,96a0.46 9.29+2.11
0.25 6.490.72 281016  257tet0.24  12.012.98
0.50 7680£0.30  3.17mt0.42 - 2.90act0.73  10.91+2.92
0.75 8.64¢£0.71 347ct0.45  334ct0.85  10.92+2.08
1.00 8.50ct1.79  3750.10  3.86ct0.53 9.39£2.05

a, C (p<0.05)

ns (p>0.05)



4.2

%
0.00
0.25
0,50
0.75
1.00

(p<0.05)

(Piculel,

32

hardness (* &)
0.00-1.00% 1
1 10°
hardness™1 B
(Newton) L* g
31.33£5.05 71.14+2.36 11.9043.78
31.0815.82 71.5312.64 11.00+2.06
33.7716.71 71.83+2.38 11.26+2.95
31.77+4.42 71.16+3.27 11.34+2.70
34.2916.34 71.34+3.05 11.86+2.85
(p>0.05)

%weight gain %freezing loss
%cooking loss  hardness L*
%weight gain 4.1)
Y%weight gain

%thawing loss
a* (p>0.05)

(p<0.05)

Pe'rez-Mateos, Montera ~ Martin 2001
1% Micromesistius poutassou
%freezing loss  Ythawing loss
(p<0.05)

(helical)

1995: Nussinovitch, 1997a) %cooking loss



3

%cooking loss (p>0.05)

Jarmoluk  Pietrasik ' 2003
cooking loss (p<0.05)

(Falci Scott,
1980; , 2539) pH

(Krawczyk  Britton, 2001)

42
hardness (p>0.05)

Jarmoluk  Pietrasik 2003

hardness (p<0.05)

[ 1
(sulfhydryl)
(disulfide bond) 3
hardness x @
(p>0.05) pH 6.22



Y%weight  gain
(p>0.05)
a*

412

3

4.1 4.2
0.75%  %weight gain
1.00% hardness *
(p>0.05)

(Pe'rez-Mateos

Montera, 2002; Hasret, 2006)

(Pe’rez-Mateos

Y%weight gain

322
3.3
%cooking loss

4.3

Montera, 2002)
%cooking loss
321
0.00, 0.50, 1.00, 150 2.00%

%weight gain, %freezing loss, %thawing loss,
hardness ¥ g 3.3
4.4



3

4.3 Y%weight gain, %freezing loss, %thawing loss  %cooking loss

0.00-2.00%
1
70°c
Weight gain~ Freezing loss ~ Thawing loss  Cooking loss'B
%) (%) (%) (%) (%)
0.00 5.37a0.80 1,59a0.36 2.68a£0.49 16.62+2.76
0.50 6.42at0.89 1,78a£0.46  3.01dx0.72  17.89+2.25
1.00 86244158 244016  3.92ct0.49  14.7242.46
1.50 11.76mt3.22  348cel15 414123 15.3143.15
2.00 1473386 4.47¢t0.96  4.45¢£0.74 15.16+3.97
ah C (p<0.05)
(p>0.05)
44 hardness (L* &)
0.00-2.00% |
10°
hardness"s 2
(Newton) L* a*
0.00 29.28+5.22 72.7043.65 11.06+3.17
0.50 29.11+4.24 73.86+3.01 11.59+3.31
1.00 28.67+5.84 72.5643.98 10.97+3.02
0.50 21.9115.64 73.6624.01 11.7442.86
2.00 30.0845.65 12124431 11.06+3.21
ns (p>0.05)

%weight gain %freezing loss
%cooking loss

hardness

¥ a* (p>0.05)

%thawing loss (p<0.05)
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%weight gain ( 4.3)
Y%weight gain (p<0.05)

Montera 2002 1%

Pe’rez-Mateos
blue whiting

%thawing loss

%cooking loss

(p<0.05)
%freezing loss

(stress)
(Martin, 2005)
%cooking loss

Hasret ' 2006
%cooking loss (p<0.05)

hardness ( 4.4)
hardness (p>0.05) Ligutom,
1998
(p<0.05)
hardness

(p>0.05)
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43 44 Y%weight gain
15% 2%  Y%weight gain
1.5% 2% 54.2 76.0
(centipoise)
1% 26.7 00 eight gain  8.62
(p>0.05) 1.5%
hardness L* a* (p>0.05)
413
1 (Jeon, Kamil Shahidi,
2002; Somit , 2005)
( interowd Sandford, 1995)
321
0.00, 0.25, 0.50, 0.75 1.00%
3.2.2
3.3 %weight gain, %freezing loss, %thawing
loss, %cooking loss hardness * & 3.3

45 46



4.5 Y%weight gain, %freezing loss, Y%thawing loss

%cooking loss

Cooking o

(%)
12.16+0.68
11.30+381
116 +6.10
11,07£350
13.15+5.95

0.00-1.00%
1
10°c
Weight gain ~ Freezing loss ~ Thawing loss
(%) (%) (%) (%)
0.00 1.332£0.96 1,282t0.50 0.73a0.51
0.25 733090 1912090  1.63410.58
0.50 8.66at0.67  176a0.75  2.300t0.62
0.75 10.74n0.67 2124097  2.310+0.45
1.00 15.38ct0.27 ~ 3.33ht1.40  2.460t2.67
a, C
(p>0.05)
46  hardness (* &
0.00-1.00% 1
10°C
hardness"s b
(%) (Newton) L*
0.00 29.5947.21 73.55+1.98
0.25 30.1644.05 74.4242.10
0.50 32.7044.92 74.00£2.59
0.75 33.19+5.62 13424252
1.00 33.28+4.75 712.52+2.10
ns (p>0.05)

%weightgain %freezing loss
L*

%cooking loss

hardness

a* (p>0.05)

(p<0.05)

a*
11.79+2.27
12.79+2.84
12.06+1.57
13.62+2.45
13.45+3.01

Y%thawing loss (p<0.05)
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Obweight gain 4.5)

Y%weight gain (p<0.05)
(Winterowd ~ Sandford, 1995) %freezing loss  Y%thawing loss
(p<0.05)
Jeon, Kamil and Shahidi 2002
(p<0.05)
40°c 2
1 %cooking loss
%cooking loss (p>0.05)
hardness ( 4.6)
hardness (p>0.05)
* a* (p>0.05) pH 6.00 pH
45 46 %weight gain
1.00% "' Ybweight gain hardness
L* a* (p>0.05)
pH 1%
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4.8

0.00
0.25
0.50
0.75
1.00

%cooking loss

%weight gain, %freezing loss, %thawing loss
Gormley

Tsal
%cooking loss

hardness

(%)

1998
4%

(L* a*)
0.00-1.00%

hardnessrs

(Newton)
26.76+4.68
28.30+4.97
24.30+4.33
28.03£5.55
26.54+4.12

(p>0.05)

L*
71.37+2.06
13.38£2.36
12.87+2.44
13.06£1.39
72.50+2.97

70°c

"

*
11.57+2.28
13.25+2.99
13.26£3.43
12.52+2.40
13.43+3.53

41

Y%weight gain, %freezing loss, Y%thawing loss,
. hardness L*

41

Anese

a* (p>0.05)

%coaking loss (p>0.05)

1995

(p<0.05)
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4.9 Y%weight gain, %freezing loss, Y%thawing loss
0.00-2.00%

0.00
0.50
1.00
1.50
2.00

4.10

0.00

0.50

1.00

1.50

2.00
ns

hardness

(%)

(%)

70°c

L*

%weight gain %freezing loss Y%thawing loss %cooking loss
a* (p>0.05)

43

%cooking loss

Weight gain"s  Freezing lossrs Thawing lossrs  Cooking lossrs

(%)
18.63¢4.99
16.0645.77
13.26+2.13
22.0243.16
13.41+6.58

(%) (%) (%)
6.1520.28 2.17+0.26 2.61+0.62
5.96£0.48 2.3120.44 3.14+0.85
6.05£0.56 2.2210.56 2.84+0.56
5.74£0.48 1.43+0.54 2.3920.42
5.57+0.64 1.79+0.52 2.36+0.98

(p>0.05)
hardness (L* a*)
0.00-2.00%
70°
hardnessrs

(Newton) L*

29.1848.25 71.73£3.96

28.02+5.31 69.72+2.18

29.1116.26 71,23£3.35

217.86+5.07 71,03£2.59

28.3317.87 69.63£3.58
(p>0.05)

a*
12.71+2.17
11.59+1.56
11.85+3.30
13.18+2.86
11.94+2.75



44

4.9
%weight gain, %freezing loss, %thawing loss  %cooking loss (p>0.05)
Brennan ~ Gormley 1999

5% 3Hee 1
4°c 12 80°c
O%weight gain  freezing loss, thawing loss  cooking loss (p>0.05)
Tg
hardness  ( 4.10)
hardness (p>0.05)
Brennan Gormley 1999
-35°c 1
(toughness)
' " (Brennan  Gormley, 1999)
¥ a* (p>0.05) pH
7.28
49 410 Y%weight gain

%freezing loss Y%thawing loss  %cooking loss
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416

(Vanbelle, 1987; Gou , 1996)

pH
8.5-10.5 pH (myosin)
(Vanbelle, 1987)
321
0.00, 0.50, .00 1.50%
Y%weight gain, %freezing loss, Y%thawing loss,
hardness S & 3.3
411 412

%cooking loss

4.11 %weight gain, %freezing loss, %thawing loss  %cooking loss

0.00-2.00%
1
10°
Weight gain ~ Freezing loss ~ Thawing lossrs  Cooking loss
(%) (%) (%) (%)
0.00 4.602+0.88 1.241£0.08 2.33:0.88 7.41ct1.50
0.50 6.2600.31 1.27£0.28 1.78+0.76 5.120t0.56
1.00 6.840t1.09  0.95a0.09 2.3110.74 2.49at1.62
1.50 6.740+0.23 0.89a£0.08 1.59+0.31 1.05at0.63
ah C (p<0.05)

ns

(p>0.05)
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412 hardness (L* a*)
0.00-2.00% 1
10°
hardness
(Newton) L* a¥
(%)
0.00 26.160t0.60 72980 1.63 10.92¢+2.11
0.50 20.84t0.59 69.22¢£2.63 10.18Mct1.74
1.00 22.37a0.58 66.960t2.88 9.20at1.94
1.50 21.78a+0.56 63.56a+2.64 8.10a+2.06
ahC (p<0.05)

hardness ¥ a* (p<0.05)

411

Y%weight gain (p<0.05)
Vanbelle
%weight gain

%freezing loss (p<0.05) 1
%thawing  loss

hardness (p<0.05) (
hardness

Y%weight gain Y%freezing loss %cooking loss

%thawing loss (p>0.05)

%cooking loss (p<0.05)
1987

oH 8.5-105

Y%thawing loss (p>0.05)

4.12)



4

(Krawczyk  Britton, 2001)

411 412
Y%weight gain %cooking loss  Y%freezing loss
05% 1.0%  15%  Y%weight gain
3 (p>0.05) ' 1.0%  %cooking loss
(p>0.05) - 1.5%
1.0%
weight gain cooking
loss 6 cooking
loss - 1%
Y%weight gain 2
weight gain 1.68-14.73%

1%  weight gain
0.75%



4.2 " SAS@-n

Y%weight gain %cooking loss

1997) SAS®
SAS®
pH 11.6
2.1 pH
2
Response Surface Methodology central composite design
2
SASEM
31 1%
pH 34 321
34
3.3
pH Y%weight gain
hardness texture analyzer hardness

a* a* 41-45

48

(Zayas,
1%

1% pH

pH

%cooking loss



42.1 SAS®-n? ' pH
pH pH
0 oH (7 )
pH
pH (PHARutic 7)
Sl AT |/ 7 — \
2.37 / 0.53 \\ \‘l
| |
0.73 — 1.88 / ’ Ii
| ] i W) | P
: i / i
Citric ! l\ ‘\ / /i
acid 0.65 — . : ® /
1.38 \ &) / | / |
0.57 —
\
0.50—# \
0.25

4.1 contour plot

49
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41 SASR pH
SASR pH
SAS® pH
SAS® 0.7-1.0 0.63-0.77 pH
0 pH ! SAR
pH 41

, - 13661 . 5473X . 30518y+ 4.736x2. 24.324y2- 4333y (R 0.85).....41

Z pH
X SA®
y
4.1 pH
5.1 pi (Zayas, 1997) pH
8.5
pH 41 51
4.2.2 SAS®-n  ? Yoweight gain
Y%weight gain

Y%weight gain
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0.80 : .-
_@' f‘ / ;. @

f! / ;’f

{ Jfr H

/ / /

/ / /

/ / /

/ / /

/ / /

/ / ;’;
f’;‘

0.73 — !
.f; I F
e | /
Citric . haltid j / |
] 6.70% f /
acid
7 8.23% / {
f ._g“
7 !
| 9.03% /
057 — / / '
/ / / 9.77%
/ / /
i / / ]
i i / j
;;’J ;’r /ff j’
/ /
':"r/ f H
.ff ; }
0.50 ,
¢ | | | §
0.55 0.85 1.15 1.45
SAS®

contour plot ANANWUEIENINERTIRIU SASTTU NTATATN Fi %weight

=
3uv 4.2
5 2 @
gain 18NNAAN



4.2 SAS®)
SAS® %weight gain
0 eight gain
4.2
z = 8469 + 2.828X
2 Yweight gain
X SAS®
y

4.2
SAS® pH
(peptides)
(Zayas, 1997)
SAS®)
1 51 ]
Y%weight  gain
SAS® pH
41

42.3 ' SAS®-n i

cooking loss

52

%weight gain

SAR Ooweight gain

4059y  (R%=0.93)....4.2

SAS® Y%weight  gain

00 eight gain pH
pH SAS® pH
00 eight gain

%cooking loss

(Zayas, 1997)

%cooking loss



53

0.80 —? - 7

496% | /
/ e
/’ / /
/ /1 //
/:/ / / /""—_" “‘\\\
/I // // ‘\\\
7 / .
0.73 — 7 4 3.30%
4.41% /
; / /
/ 7
/ 3.85% /’
i 7 /." . —\“\
/’ i // 2.75% \\
Citric f /." /“ . o
acid %7/ / /
i i /
i ;/ / /
| pe X
| 7/ /
’ / /
/ f /
0.57 — { f /
i i i
| ; /
! i !
| ’ /
{ S
0.50 | |
ey 1 1
0.25 0.55 0.85 1:45
SAS®
4.3 contour  plot SAS®mj

%cooking loss

1.45



4.3 SAS® %cooking
|oss SAS® %cooking loss
%cooking loss SAS®
%cooking  loss SAS®
%cooking loss SAS@-n? %cooking loss
43

. = 10437 - 6.59Lc - 17542y + 2502x2+ 16.146y2+ 1.328xy (R2= 0.89)....4.3

%cooking loss

N

X SAS®
y
%cooking  loss 4.3
SAS® %cooking loss SA® pH
%cooking
|oss SAS® %cooking  loss
SAS®  pH
(Molins, 1991; Zayas, 1997) SAS®
%cooking loss pH 21
pH 1 SAS®

SASR) pH



424

hardness

(control)

hardness
hardness

hardness

SAS®-n

55

hardness

SASR-
30.20 hardness
A ®- hardness

(hardnessSan0 hardnessam)



5%

|
|

210N \ j
Citric } |'
acid ; ! 1.51 N
0.65 — = 0.32 N
!' f 0.91 N ; 0.32N
« / f
/ } ,“ /
had S/
/ ANNY
0.57 — /f i /
/ NN
/
/ / //
—/
/ y
e I | | 9
0.25 0.55 0.85 1.15 145
SAS®
44 contour plot SAS®mj

hardness
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SAS® hardness
SAS® hardness
SAS® hardness
44

. =-3.746 - 6806X + 23688y + 3.718x2- 15538y2- 2.742xy (R2= 0.89).....4

2 hardness
x SAS®
y
hardness 4.4
SAS® hardness
SAS® 4.3
SAS® hardness
pH i

(Zayas, 1997)

425 SAS@-ni *
(@) SASE:
0.20 (&)
SASR-? SASR
o 116+

a* = (a*SRatic - a*crul)
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0.80 -@ e -
| ,
\ /
2.3 \ \ i
| j
| | \
073 | \ 2
[l 175 \ // ,
| | A /
| 0.71 | /
Citric [ ] ] 123 " /
| ! ! P /
aid oes—{ | | e
= /
| { ’
- 3
[ | 0.71 -
051 | ] }
| / [
[ 7 / /
/ ,/ / [ ] 123
/ / i J .-
0.50 ! / / r
025 055 085 115 145
SAS®
SASEAT o

4.5 contour plot
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SAS®n a*
SAR a*
SAS®-n? a* 4.5

. =-1291 - 4064X + 12967y + 4.176x2- 6.600y2- 6.548xy (ro=10.74)......45

2 a*
X SAS®
y
45  SAS® a* SAS®
pH pH
Krawczyk
Britton . 2001 SAS® pH
a*
4.1-4.5 SAS@N 4
pH %weight gain, %cooking
loss & hardness

4.13



S~ o N e

2

43

413 pH

pH

hardness

1.17:0.64, 1.37:0.62, 1.32:0.74

SASR!

1.17:0.64
1.37:0.62
1.32:0.74
1.43:0.70

43
9.19-9.83

%cooking loss
hardness

hardness

(

, Y%weight gain, %cooking loss

pH

0.93
1.80
1.19
1.74

9.37
e

3.2.1,3.3

60

a*
SAS@®n?
1.43:0.70
%weigh  %cooking g
gain loss hardness
(Newton)
9.68 2.53 0.10 0.21
9.83 2.56 0.29 0.92
9.19 3.25 0.12 0.36
9.67 3.09 0.34 0.72
4 %weight gain
Y%weight gain
(41 1
2.56% 3
1 012 0.10 Newton
4
4
34)

414



4.14
SAS@N
1.32:0.74 1.43:0.70
SAS®m
1.17:0.64 1.26+1.67 1.712+1.00
1.37:0.62 1.28+1.46 716241, 2
1.32:0.74 1.44+1.47 7.70+1.28
1.43:0.70 7.38+1.46 7.64+1.46
ns (p>0.05)
(p>0.05)
SASEm | 4
1.17:0.64
Y%weight gain % cooking loss
hardness 0.10

9.68

bl

1.17:0.64, 1.37:0.62,

1% 1

70°c
II3 II3
7.18+1.69 71.64+1.26
147+1.84 7.39+1.60
7.32+1.69 7.56+1.28
7.63+1.54 7.33+1.63

SAS®-n?
SAS®-n
pH | <
2.53%
0.21 Newton
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43, SAS®-n
1
2 - )
%weight gain - %weight gain  %cooking
loss  %freezing loss ( 4.1) SAS®-n?
%weight gain %cooking loss
3.1, SAS®-n? 5 '
SASEH
10, 11, 12, 14 01 2
1% 2% 35
, 70°c 3.3)
%weight gain, %freezing loss, %thawing loss  %cooking loss  hardness
@ Factorial experiment

X2 2 415-4.17
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4.15 SAS-
%weight gain, Y%freezing loss, %thawing loss, %cooking
loss  hardness (L* &)
SOV. df MS
Y%weight gain 4 1.309*
%freezing loss 4 0.086
SAS®-n %thawing loss 4 1.292
A %cooking loss 4 43.896*
hardness 4 0477
L* 4 4,145
a* 4 4.145*
%weight gain 1 17.744*
%freezing loss 1 0.353
(B) %thawing loss 1 0.660
%cooking loss 1 17.428*
hardness 1 0.782
L* 1 0.034
a* 1 0.034
Y%weight gain 4 2.105
SAS@-n? %freezing loss 4 0.254
%thawing loss 4 2.208
(AB) %cooking loss 4 1.515
hardness 4 4.860
L* 4 0.155
a* 4 0.155



Error Y%weight gain 10 0.640

%freezing loss 10 0.181
Othawing loss 10 0.654
%cooking loss 10 0.609
hardness 10 2.176
L* 10 0.676
a* 10 0.676
x mean square
(p<0.05)
416 Y%weight gain, %cooking loss ar
SAS@n 10,11, 12 14 01
1
10°C
Y%weight gain %cooking loss a*
SAS®-n?
1.0 9.020t2.33 11.87c£0.54 14.050£0.41
11 8 360t1.75 9.120¢1.17 13.760t0.78
12 6.18 £1.02 5.38at2.02 12.960t1.20
14 5.92at1.08 4115141 13.690t0.36
01 7.09a1.36 481at1.46 11.52at0.31
a, C (p<0.05)

(p>0.05)
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417 Y%weight gain - Y%cooking loss

SAS®-n 1% 2% 1
10°c
(%) %weight gain %cooking loss
1 6.37at0.77 71.990t1.47
2 8.280+2.07 6.13at1.49
a b (p<0.05)
( 4.15)
SAS®-n
(p>0.05)
A ® %weight gain, %cooking loss a* (p<0.05)
%weight gain - %cooking loss (p<0.05)
SAS®N %weight  gain
( 4.16) 00 eight gain
SAS®-n
(polysaccharide)
2
Y%weight gain
SAS®-n 2
SAS@-? pH
(Nussinovitch, 1997h)
SAS®-n
SAS®- pH
%cooking loss 1:2
a* SAS®-n? a*

SASGn oH



(Krawczyk Britton, 2001)

SAS®-n
( 4.17)
' Y%weight gain (p<0.05)
4.1.2
(p<0.05)
SAS®-
(Zayas, 1997)
4.1.2

2% %cooking loss
O%weight gain 1% (p<0.05)

SAS®-n 11 00 eight gain (p<0.05)
cooking loss SAS@ 1:2

%cooking loss *

66
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432, - SAS®-n?
SAS®-n 10, 11, 12, 14 0l 2
% 2% 35
10°
( 3.3) Y%weight gain, %freezing loss, %thawing loss
%cooking loss  hardness (L a*)
Factorial experiment bx2 2 4,18-4.20
4.18 -
SAS- Y%weight gain, %freezing loss, %thawing
loss, %cooking loss ~  hardness (L* &)
SoV. df MS
Y%weight gain 4 0.109
%freezing loss 4 0.005
%thawing loss 4 1.020
SAS®-ni %cooking loss 4 1.489*
A hardness 4 1.153
L* 4 3917
a* 4 0.864
Y%weight gain 1 0.617
%freezing loss 1 0.198
(B) %thawing loss 1 1461
%cooking loss 1 0.506
hardness 1 1454
L* 1 2.576
a* 1 24.670*
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1. - Y%weight gain 4 0.215
%freezing loss 4 0.896
SAS@-n? Othawing loss 4 5.165
%cooking loss 4 0.151
(AB) hardness 4 6.958
[* 4 3.107
a* 4 0.184
Error Y%weight gain 10 0.269
%freezing loss 10 0.338
%thawing loss 10 4.151
%cooking loss 10 0.108
hardness 10 2.098
L* 10 1.282
a* 10 0.385
* mean square
(p<0.05)
4.19 %weight gain, %cooking loss a¥
SAS®-n? 10,11 12 14
0:1 1
10°
! Y%weight gains  Y%cooking loss 31
: SASR-
1.0 6.54+0.77 1,66at0.56 10.33+1.32
11 143041 2.6800.33 11.39+1.19
12 6.742049 2.840cx0.27 11.07+1.27
14 1.30£0.40 2.36£0.42 10.57+1.67
0:1 6.79+0.59 3.30c0.21 10.37+1.47

a (n<0.05)
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(p>0.05)
4.20 (a%) - SASR-
1% 2% 1
10°
(%) a*
1 11.860t0.65
2 9.64a0.69
a (p<0.05)
( 4.18)
A @-
(p>0.05)
- A ® %cooking loss (p<0.05)
a* (p<0.05)
SAS®-
pH SAS®-ni
2
( 4.19)
(p<0.05)
SAS®-n?
SAS®-n

(p<0.05)



%cooking loss

3.3

421

1%

(p<0.05)

3.5

a*

(420

(p<0.05)

SAS®-n

43.1 (Krawczyk  Britton, 2001)

2% (p<0.05)
1:2 14

10

SASR-



421

2%
1%

. SAS®-
11

- SASR-
1:2

SAS®-n 1:2

1

SAS®-n? 1:4

a b

(p>0.05)

SAS®-n?

6.3402.03
6.12a12.11
6.5402.45
6.4402.38

5.62a+2.01

(p>0.05)

(p<0.05)

43.2

: SAS®-n 11 1:2

: SAS®-n

7.01+2.18

7.19+1.83

1.44+1.70

1.26+1.96

1.72+1.55

: SAS®-ni

14

[

1:2 1:4
B
6.58a+2.34 7.11+42.18
7.260t2.11 7.27+151
7.52b+1.75 7.11+1.34
7.03aht2.42 6.76+1.89
71.32b+1.57 7.36+1 -43
(p<0.05)
(p>0.05)
14



2 %

4

(p<0.05)

: SAS®-n

: SAS®-n

1:2

12

12

1:2

1%

1%
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