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9 10

11 12

G1 48 10 18 0 0 G7 446 15 75 0.109 0.110

G2 192 12 54 0 0.003 G8 516 14 58 0.132 0.135

G3 322 12 60 0.034 0.030 G9 477 49 87 0.159 0.162

G4 298 15 53 0.060 0.058 G10 81 16 28 0.153 0.155

G5 265 15 75 0.075 0.075 G11 180 15 60 0.169 0.160

G6 567 15 75 0.094 0.093 G12 707 16 75 0.174 0.170
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40 40 40

G1 166 7.8
(n=19)

1,103 86.5
(n=19)

30.6 2.6
(n=19)

38.9 2.1
(n=16)

1,229 118
(n=17)

68 20
(n=19)

G2 163 13.1
(n=127)

1,213 157
(n=127)

29.0 4.5
(n=127)

40.7 3.5
(n=93)

1,337 184
(n=95)

84 20
(n=130)

G3 160 9.7
(n=204)

1,226 167
(n=204)

30.1 4.9
(n=204)

42.8 3.2
(n=191)

1,522 206
(n=200)

90 18
(n=203)

G4 162 9.2
(n=193)

1,114 124
(n=194)

31.0 5.0
(n=194)

40.0 3.2
(n=177)

1,365 193
(n=183)

88 19
(n=190)

G5 157 9.6
(n=162)

1,246 132
(n=162)

31.8 6.8
(n=162)

41.1 3.2
(n=158)

1,439 180
(n=162)

100 15
(n=162)

G6 155 10.8
(n=317)

1,224 123
(n=317)

30.5 6.8
(n=317)

41.1 3.5
(n=241)

1,383 160
(n=259)

97 21
(n=266)

G7 156 12.3
(n=238)

1,137 130
(n=238)

29.4 4.9
(n=238)

39.6 2.9
(n=225)

1,314 176
(n=236)

104 20
(n=238)

G8 158 14.8
(n=235)

1,181 125
(n=235)

29.7 6.5
(n=235)

39.4 3.3
(n=215)

1,461 162
(n=233)

97 23
(n=235)

G9 147 10.9
(n=156)

1,281 150
(n=156)

28.9 6.3
(n=156)

37.5 2.9
(n=153)

1,422 172
(n=155)

100 16
(n=156)

G10 147 4.9
(n=41)

1,172 98
(n=41)

28.6 5.1
(n=41)

39.4 2.7
(n=34)

1,415 155
(n=38)

99 16
(n=39)

G11 143 9.3
(n=86)

1,272 134
(n=86)

28.0 5.7
(n=86)

39.9 2.5
(n=77)

1,523 171
(n=79)

108 18
(n=79)

G12 144 10.9
(n=230)

1,264 123
(n=230)

29.3 7.6
(n=230)

41.5 2.5
(n=209)

1,667 194
(n=222)

104 17
(n=222)
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20 72

G6 72 237 31 (n=47)
G7 72 233 38 (n=52)
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0.73

0.52
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20

22

 
 

(n = 6) 

% 73.6 ± 0.80 

% 24.1 ± 0.87 
% 0.22 ± 0.08 
% 1.22 ± 0.02 

kcal/kg 1,366.5 ± 35.3 
ppm 49.2 ± 4.7 
ppm 7.2 ± 0.7 
ppm 11.9 ± 2.4 

 

   %  
 

(n = 6) 

  2.22 ± 0.05 
  1.09 ± 0.07 

  0.96 ± 0.04 
  3.60 ± 0.23 

  0.76 ± 0.12 
  1.07 ± 0.08  

  1.45 ± 0.09 

  0.11 ± 0.03 

  1.17 ± 0.06 

  0.61 ± 0.05 

  1.04 ± 0.04 

  2.05 ± 0.04 

  0.76 ± 0.04 
  0.86 ± 0.02 

  2.15 ± 0.07 
  0.80 ± 0.05 
  1.57 ± 0.08 

 22.28 ± 0.74 
 

23

20  

 
 

(n = 6) % 

 Myristic Acid (C14:0)  0.52 ± 0.15 
Myristoleic Acid (C14:1)  0.10 ± 0.06 

Pentadecanoic Acid (C15:0) 0.10 ± 0.00 
 Palmitic Acid (C16:0) 24.1 ± 1.57 

 Palmitoleic Acid (C16:1) 3.07 ± 1.47 
 Heptadecanoic Acid (C17:0) 0.15 ± 0.05 

 Stearic Acid (C18:0) 8.73 ± 1.14 

 Oleic Acid (C18:1) 32.0 ± 4.86 

Linoleic Acid (C18:2) 17.5 ± 1.00 

 Alpha-Linolenic Acid (C18:3) 0.50 ± 0.17 

Arachidic Acid (C20:0) 0.10 ± 0.00 

cis-11-Eicosenoic Acid (C20:1) 0.35 ± 0.05 

Eicosadienoic Acid (C20:2) 0.45 ± 0.15 
cis-8,11,14-Eicosadienoic Acid (C20:3) 0.47 ± 0.15 

Arachidonic Acid (C20:4) 6.57 ± 3.27 
Eicosapentaenoic Acid (EPA, C20:5) 0.32 ± 0.13 

Erucic Acid (C22:1) 0.30 ± 0.18 
Docosahexaenoic Acid (DHA, C22:6) 4.67 ± 2.75 

 ±  
n  24



25

 

 
 

(n = 3) % 
 

(n = 3) % 

 Myristic Acid (C14:0) 0.31 ± 0.01b 0.35 ± 0.03a  

Myristoleic Acid (C14:1) 0.07 ± 0.00 0.08 ± 0.01 

Pentadecanoic Acid (C15:0) 0.07 ± 0.00 0.06 ± 0.01 

 Palmitic Acid (C16:0) 28.1 ± 0.45 26.6 ± 0.48 

 Palmitoleic Acid (C16:1) 2.83 ± 0.13b 3.32 ± 0.16a  

 Heptadecanoic Acid (C17:0) 0.15 ± 0.01 0.17 ± 0.02 

 Stearic Acid (C18:0) 9.15 ± 0.52 8.55 ± 0.25 

 Oleic Acid (C18:1) 43.3 ± 1.61 41.8 ± 0.78 

Linoleic Acid (C18:2)  13.1 ± 0.77b  15.8 ± 0.05a 

-  Alpha-Linolenic Acid (C18:3) 0.37 ± 0.03b 0.53 ± 0.05a 

cis-11-Eicosenoic Acid (C20:1) 0.16 ± 0.01b  0.22 ± 0.03a  

Eicosadienoic Acid (C20:2) 0.12 ± 0.01b 0.19 ± 0.02a 

cis-8,11,14-Eicosadienoic Acid (C20:3) 0.18 ± 0.01 0.21 ± 0.02 
Eicosapentaenoic Acid (EPA, 

C20:5) 
0.14 ± 0.13 0.07 ± 0.03 

Behenic Acid (C22:0) 0.06 ± 0.01b 0.08 ± 0.01a  

Erucic Acid (C22:1) 0.27 ± 0.07 0.22 ± 0.08 
Docosapentaenoic Acid  

(DPA, C22:5) 
0.16 ± 0.02 0.12 ± 0.01 

Docosahexaenoic Acid 
(DHA, C22:6) 

1.77 ± 0.03a 1.65 ± 0.05b 

Nervonic Acid (C24:1) 0.06 ± 0.01 0.04 ± 0.00 

(%) 46.6 ± 1.66 45.6 ± 0.64 

(%) 15.7 ± 0.80b  18.5 ± 0.09a  

(%) 37.7 ± 0.96 35.8 ± 0.62 

-3 (%) 2.39 ± 0.07 2.35 ± 0.07 26

27

75%

( )

28

93 186/200
96 192/200
98 196/200

100 200/200
100 200/200
100 200/200
93 186/200
88 176/200
75 150/200

( ): / 
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 10  
 

13  
 

16  
 

 

        

SW 
G8 

690 ± 110 e 
(n = 181) 

569 ± 103 f

(n = 365) 
- - 1,232 ± 159 e

(n = 178) 
927 ± 135 e 
(n = 355) 

BB 
 

1,843 ± 260 a 
(n = 68) 

1,051 ± 282 a

(n = 81) 

2,783 ± 350 a

(n = 68) 
2,177 ± 331 a

(n = 81) 
3,424 ± 423 a

(n = 44) 
2,730 ± 335 a 

(n = 47) 
BSW 

 
853 ± 155 d 

(n = 23) 
697 ± 134 e

(n = 52) 
1,397 ± 190 c 

(n = 23) 
1,091 ± 157 d

(n = 52) 
1,989 ± 195 d 

(n = 22) 
1,440 ± 165 d 

(n = 51) 
SWB 

 
889 ± 208 d 

(n = 32) 
794 ± 124 d

(n = 35) 
1,419 ± 238 c

(n = 31) 
1,176 ± 154 d

(n = 35) 
1,916 ± 245 d

(n = 32) 
1,477 ± 211 d 

(n = 31) 
BF 

 
1,606 ± 270 b 

(n = 77) 
1,253 ± 221 b

(n = 77) 
2,356 ± 322 b

(n = 77) 
1,776 ± 309 b

(n = 78) 
2,719 ± 334 c

(n = 52) 
2,217 ± 328 b 

(n = 49) 
FB 

 
1,317 ± 207 c 

(n = 30) 
1,023 ± 165 c

(n = 44) 
2,300 ± 337 b

(n = 30) 
1,599 ± 235 c

(n = 43) 
2,970 ± 423 b

(n = 30) 
2,132 ± 336 c 

(n = 44) 
 

30

  
 

 
  

40 40
 

40
   

 

SW 
 

158 ± 14.8 a 
(n=235) 

1,181 ± 125 e

(n=238) 
29.7 ± 6.5 c

(n=235) 
39.4 ± 3.3 e

(n=215) 
1,461 ± 162 e

(n=236) 
97 ± 23 b 

(n=238) 
BB 

 
155 ± 9.5 ab 

(n=29) 
3,079 ± 260 a

(n=29) 
44.5 ± 8.8 a

(n=29) 
54.7 ± 2.8 a

(n=23) 
3,387 ± 464 a

(n=29) 
59 ± 18 d 
(n=29) 

BSW 
 

155 ± 8.0 ab 
(n=50) 

1,987 ± 281 d

(n=50) 
36.4 ± 7.1 b

(n=50) 
46.1 ± 3.2 d

(n=45) 
2,177 ± 262 d

(n=50) 
115 ± 22 a 
(n=50) 

SWB 
 

150 ± 7.5 b 
(n=29) 

1,975 ± 217 d

(n=29) 
43.9 ± 10.2 a

(n=29) 
48.1 ±3 .9 c

(n=27) 
2,160 ± 162 d

(n=29) 
95 ± 19 b 
(n=29) 

BF 
 

148 ± 9.6 b 
(n=38) 

2,574 ± 274 b

(n=38) 
41.8 ± 10.4 a

(n=38) 
50.9 ± 3.9 b

(n=32) 
2,918 ± 347 b

(n=38) 
77 ± 22 c 
(n=38) 

FB 
 

151 ±14 ab 
(n=50) 

2,358 ± 271 c

(n=36) 
40.4 ± 10.5 a

(n=36) 
48.6 ± 4.0 c

(n=30) 
2,315 ± 347 c

(n=36) 
81 ± 21 c 
(n=36) 

 

F1 40
(BSW+SWB)/2-(BB+SW)/2 / (BB+SW)/2 * 100
(115+95)/2-(59+97)/2 / (59+97)/2 *100=34.6%

97

59

115

95

77 81

b

a

b

c c

d
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F1 16
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-

1.
2.
3.

•

•

• 40 104
44 1

•
•
• PS 34%

•

• 72 237
•

38

39 40
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