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Table1 Realtsof oil yield in different supercritical fluid extraction (SFE) conditions and oil content of Soxhlet extraction (n =2)

0, ( 100 min)

Supercritical Carbon D ioxide extraction ( extraction time 100 min)

Soxhlet extraction

M ethod 25M Pa, 25M Pa, 25M Pa, 25MPa, 20MPa, 30MPa,
35 40 45 50 45 45
Result(%) 15 01 15 57 15 83 15 62 14, 10 15 80 15 89
32
He , 20 min, (5, 10,
15 20 min) ;
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Fig 1 Oil extraction rate at different tenperature Fig 2 Oil extraction rate at different presaure
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Fig 3 Five fatty acids contents variation curve at different sgponification time (a) and different
esterification time(b)
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Table 2 Linear regression equations, correlation coeficients, recoveries, relative standard deviations(RD) , limits of detection

(LOD) and limitsof quantification (LOQ) datas of 14 fatty acid methylesters

Fatty acids L inear range L inear regression Correlation ~ Added Recovery LOD
ty (mglL) equation ooefficient  (mg/g)  (%,n=4) (@ glL)
N _ 5 9L 2
Myristic acid 0.5 50  Y=29132X - 14313 0.9998 = % 5 25
- _ 100 93 1
Paitic acid 10 1000 Y =24671X +95278 0. 9995 P % 5 50
9- Pamibleic acid 15 150 Y=8273 5X - 8172 0. 9999 15 a2 89
45 99 1
. _ 15 95 4
Stearic acid 15 150 Y =26350X +46702 0. 9996 45 % 4 83
. _ 200 102 6
Oleic acid 40 4000 Y =6173 8X +95602 0. 9968 o0 1oe S 40
L inoleic acid 10 1000 Y =9090.6X +54132 0. 9992 10 %86 22
30 99 0
o \ 10 111 2
L inolenic acid 5 500 Y =7464 8X +26329 0. 9999 30 109 0 76
Eicosanoic acid 0.5 50  Y=18640X - 7871 2 0. 9983 > 90.9 48
: : 15 97 4 :
11- Eicosenoic acid 10 100 Y=8780.8X - 10136 0. 9996 10 99 9 46
: : 30 105 9 :
5,8, 11, 14- _ 5 94 9
Ty 0.5 50  Y=4023 5X +5421 8  0.9991 = 0.3 1
5,8,11, 14, 17- _ ) 5 90.6
Richpentienoic acid 0.5 50 Y=3634 0X- 16175  0.9999 = o ® 14
13- Erucic acid 10 100 Y=4122 6X-2950.8  0.9999 10 94 8 14
: : 30 104 6
7,10,13, 16, 19- _ ) 5 o1 1
Do spanienol: acid 0.5 50 Y=356Q 5X- 26523  0.9990 = %0 18
4,7,10,13, 16, 19- _ ] 10 01
Do o 10 100 Y=3200.8X- 1511 9  0.9999 P %2 20
35
3 , 3 4
3
Table 3 Quantification detemination results for real Channel Catfish muscle sanples
Na Content( g/g)
Fatty acid Sanple 1 Sample 2 Sanple 3
1 Myrigtic acid 108 943 9 190.1+3 8 206 94 2
2 Pamitic acid 4501 +77 4269 +77 4354 +71
3 1- " Pamibleic acid 130.5+3 3 151 943 0 143 2+4 8
4 o Pamibleic acid 507 9+13 5 463 8+11 2 480.3 +10. 55
5 Stearic acid 1098 +20 1075 +20 1061 3+17. 9
6 Oleic acid 13279 +399 13010 +355 12272 +338
7 " Elaidic acid 408 0+10.9 437.8+11 6 422 8+8 9
8 * Linoleic acid 690+1 3 19+19 65 7+1 4
9 Linoleic acid 3354 +90 3558 +63 3403 +78
10 vy- "y - Linolenic acid 76 8+1 6 77.8+1 2 80.5+1 1
1 «a- Linolenic acid 477 4+12 1 496 +14 463 £13
12 Eicosanoic acid 48 4+0.6 47.7+0.6 55 4 +0.7
13 11- Eicosenoic acid 662 148 2 635 346 9 627 47 7
14 5,811, 14- A rachidonic acid 3L 3+0.7 30.00.7 28 0+0.8
15  5,8,11,14,17- Eicospentaenoic acid 48 2+0.8 49 6+0.7 58 2+0.9
16 13- Erucic acid 186 345 1 190.1+5 0 193 845 6
17 7,10,13,16,19- Docospentaenoic acid 320x10 335+£10 3B 714
18 4,7,10,13, 16, 19- Docosahexaenoic acid 234 9+10.9 218 146 9 219 5+7 9

* (Calculated by the standard curve of isomer)
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Table 4 Camposition of identified fatty acidsmethylesters in muscle oils of Channel Catfish and their contents

Relative content(% )

Peak Na Rete(nrgci):) me Fatty acid Sample 1 Sample 2 Sample 3
1 34. 61 Myristic acid 0.82 0.84 0. 86
2 38 17 Pentadecanoic acid 0.08 0.09 0.09
3 42 30 Paimitic acid 16 57 16 49 16 81
4 43 24 11- Pamiwleic acid 0.55 0.57 0.57
5 43 53 9- Pamitleic acid 203 2 04 2 06
6 46. 99 Heptadecanoic acid 0.11 0.13 0.13
7 48 43 Heptadecenoic acid 0.08 0.07 0.08
8 52 30 Stearic acid 4 82 494 5 07
9 53 49 Oleic acid 48 24 47. 67 48 29
10 53 92 Elaidic acid 289 2 83 284
11 55 42 Linoleic acid 0.22 0.23 0.21
12 56. 25 Linoleic acid 14 52 14 44 13 97
13 58 03 y - Y -Linolenic acid 0.31 0.34 0.30
14 60.11 a- L inolenic acid 1 39 143 1 30
15 64. 16 Eicosanoic acid 0.19 0.22 0.21
16 65 47 11- Eicosenoic acid 193 2 04 211
17 67. 41 11,14~ 11, 14-Eicosadienoic acid 0.18 0.21 0.21
18 68 56 8,11- 8, 11-Eicosadienoic acid 0.83 0. 86 0.85
19 68 94 5,8,11 5, 8, 11-Eicosatrienoic acid 0.18 0.17 0.17
20 70. 36 8,11,14 8, 11, 14-Eicosatrienoic acid 0.88 0.92 0.84
21 71 88 11,14, 17- 11, 14, 17-Eicosatrienoic acid 0.36 0.37 0.31
22 72 84 5,8,11, 14- A rachidonic acid 0.09 0.11 0.10
23 76. 24 5,8,11,14,17- Eicosgpentaenoic acid 0.20 0.22 0.15
24 78 36 -13- Erucic acid 0.76 0.80 0.92
25 8l 64 13,16~ Docosadienoic acid 0.09 0.11 0. 09
26 87. 06 Docosatetraenoic acid 0.20 0.18 0.16
27 89 91 7,10, 13,16, 19- Docosgpentaenoic acid 0.24 0.28 0.20
28 91 56 4,7,10, 13,16, 19- Docosahexaenoic acid 100 105 0.86
* 4 (Peak numberswere same as in Fig 4)
4
Qo, :
, HP-Innowax , EIMS , Full scan , SM
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Extraction of Channel CatfishM uscle O il by Supercr itical Carbon D ioxide
and D eterm nation of Fatty Acids by GasChramatography-
Electron lonization-M ass Spectrametry

ZHANG Feng-Ping">®, L U YaoM ir*, SH1Jun-You"®, WANG HongLun', ZHAO Xian-En"®, SJO You-Rui™*
' (Northwest Plateau Institute of B iology, Chinese Acadany of Sciences Xining 810001)
2 (Tongwei Ca , Ltd , Chengdu 610041)
® (Graduate U niversity of the Chinese Academy of Sciences B eijing 100049)

Abstract A novel method was established for the qualitative and quantitative detemination of fatty acids in
Channel Catfish muscle by gas chromatography-electron ionization-mass pectrametry (GC-EIM S) after super-
critical carbon dioxide fluid extraction ( SFE-00,). The extraction paraneters for the methodology were
optimized The optimal conditionswere extraction pressure of 25MPa at45  and extraction time of 100 min
at the rate of carbon dioxide 30 L /h The fatty acids in the muscle oil were derived by boron-trifluoride
method The sgponification tmewas 10 min, and the esterication time was 20 min The obtained fatty acid
methylesterswere sparated by gas chromatogrgphy using a HP-Innowax cgpillary column, and were detected
by electron ionization mass gectrometry. Full scan mode and SM mode were used for the qualitative and
guantitative analysis, repectively In the SM mode, saturated fatty acidswere determined with m/z 74,
mono-unsaturated fatty acidswere detemined with m/z 55, double-unsaturated fatty acidswere detemined
withm /z 67, and polyunsaturated fatty acidswere detemined with m/z 79 The detection Iimits of 14 fatty
acidswere 2 2 - 20. 0 g/L (S/N =3), and the quantitative limitswere 7. 39 - 59 85U g/L (S/N =10).

The recoveries fell in the range fram 90 0% 1 111 2% (n =4), and the relative standard deviation was
betveen 2 0% and 5. 9%. This effective, sensitive and reproducible method can be used for the detemina-
tion of fatty acids in Channel Catfish muscle ssmple

Keywords Supercritical carbon dioxide fluid extraction; Gas chramatography-electron ionization mass gec-

trametry; Fatty acid; Channel catfish
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