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% 1. Fatty acid composition of the fish oil used in the
present study

Fatty acids Composition (%)
14:0 5.421
16:0 20.487
17:0 1.778
18:0 4.879

Saturates 32.565
16:1 8.99
17:1 1.306
18:1 16.555
20:1 4.185
22:1 3.417
24:1 1.191

Monoenes 35.644
18:2 1.76
18:4 2.301
20:5 10.31
22:5 2.028
22:6 13.948

Polyenes 30.347

Unknown 1.444
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X 2. Fatty acid composition and concentrations of
EPA and DHA of fish oil after 2 step separation

Fatty acid Initial Room temp. -25°C
Saturates 32.565  27.882 16.058
Monoenes 35.644  29.005 22.022
Polyenes 30.347 43.173 61.92
EPA composition(%) 10.31 15.632 24.744
Fold = 1.49 2.40
DHA composition(%) 13.948 18.551 25.664
Fold - 1.33 1.84
Total weight yield(%) 22.88 6.59
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F 3. Result of vacuum fractional distillation(I]) lloading wt: 154g)

Fraction F-I F-11 F-111 F-1V F-V F-VI F-VIl  F-VII F-IX  Total
ZeF(@) 31.676 23.655 11.431 20.348  8.610 17.456 11.454  7.00  18.2 149.8
+=2(%) 211 36.9 44.5 58.1 63.9 75.5 83.2 87.9 99.0 99.0

=4 (%)
14:0 41753 0.027 - - = . - . - 5

15:0 1.449 0.521 0.165 0.010 - - - - % =
16:0 31.412  58.922 7.974 0.026 - - - - = =
16:1 14.685 11.379 2.427 0.563 - - - = - &

17:0 1.003 2.155 3.414 0.283 0.068 ~ < - - =
17:1 0.827 1.060 1.156 0.311 0.021 = = - - -
18:0 0.684 1.650 7.156  10.187 4.374 0.056 = - - =
18:1 3.359 14.046  45.532 41.068 7.455 0.130 = - - -
18:2 1.203 1.433 6.097 4.551 0.473 0.087 - - = -
20:1 0.527 1.915 3.144 9.470  24.743  29.224  14.97 1.835 = =
18:4 0.851 3.725  11.037 7.802 = - = - = ~
22:1 0.095 0.292 0.723 2.081 5.569 8.550 20.794 32.681  37.279

20:4 0.014 0.108 0.239 0.843 2.529 2.850 1.868 - -

20:5 0.644 2.138 6.108 17.033 42.932 36.483 10.898 0.982 0.870

24:1 - - 0.047 0.199 0.665 1.393 2.814 3.839  21.920

22:5 - - - 0.273 0.944 2.139 5.814 7.902 4.696

22:6 0.185 0.440 0.886 2.527 7.567 15.875 39.348 49.196  26.943

* long column(Z o] 79cm) 4}&-, 2 g% 100 mTorr, Distillate 3] 4=< %.; 20.0ml/hr
*k 32w F-1; ~93C, F-1I; ~108C, F-III;~115C, F-1IV; ~122°C, F-V; ~130C,
F-VI;~135°C, F-VII~139°C, F-Vil;~1447C, F-IX; residue

% 4. Fatty acid composition and recovery the 3% 5. Changes of fatty acid composition of fish oil
residues at various distillated level with System 1 ethyl esters separated by urea adduct formation in
r— Composition(%) Recovery(%) acetone and 5% hydrated acetone
Cl18:1 17.5 56.2 5% hydrated
7% B 18.1 93.1 acetone  acetone
DHA 26.9 99.0 total weight yield(%) 46.52 28.12
Cl8:1 6.6 15.6 saturates 14.11 4.31
— EPA 20.5 77.6 monoenes 19.36 13.30
DHA 38.0 99.0 polyenes 63.36 79.78
Cla:1 1.8 31 composition(%) 20.73 27.34
80% EPA 205 14.6 s { fold — ol
g 50.1 1.1 recovery(%) 99.00 95.00
composition(%) 27.11 35.88
DHA i fold 2.16 2.86
: recovery(%) 98.00 95.00
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18] 1. Relative volatility curve of major fatty acid
methyl esters in vaccum fractional distrillation with
raw sample condition; column length; 33cm, distilla-
fion rate; 22ml/hr pressure; 100 mTorr, Vapor temp.
Range; 95-132C.

@ heating mantle ® vacuum frap
@ &5 @ vaccum pump
® &5 244 vaccum gauge
@ Buret © Distilling head
® Distillation receiver

228 2. Distillation Apparatuslsystem-1).

E 6. Fatty acid composition of the peaks separated with preparative L.C. on Lichroprep RP-18 with 15%

hydrated methanol

Composition Initial 1 2 3 4 5 6
16:0 0.919 15.07
16:1 w7 0.419 1.094
17:0 0.333 1.01
17:1 0.241 2.6
18:0 4.501 13.6
18:1 w9 13.716 14.745
18:2 wé 1.713 1.1 17.02
18:3 wé 0.73 3.35
18:4 w3 2.145 96.435
20:1 w9 7.405 22.576
20:2 0.696 2.03
20:3 w3 0.23
20:4 wé 1.247 3.44
20:4 w3 1.175 3.44
20:5 w3 17.878 95.2
22:1 5,722 17.445
22:5 wé 1.262 19.01
22:5 w3 4.065 61.258
22:6 w3 30.361 85
24:1 1.811 62

unknown 3.461 3.565 1.45 6.126 0.112 1.379 1.041
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X% 7. Recovery of EPA and DHA ethylesters

S&l;lf::er Weigth(mg) Purity(%) recovery(%)
EPA(20:5) 177 95.2 98.78
DHA(22:6) 280 85 92.22

* Recovery of EPA and DHA ethylesters from the respective
fatty acid ethylesters of sample
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% 8. Composition and yield of each products prepared by the recommended process

Product

Composition & Total yield

Process

EPA Enriched TG

Ist Dist. ESTER
Wt. Yield 53%

2nd Dist. ESTER
Wt. Yield 8.7%

Ist Conc. ESTER
Wt. Yield 33%

2nd Conc. ESTER
Wt. Yield 30%

Isolated ESTER

EPA 24% (Y 0.15)
Wt. Yield 6.6%
EPA 18.1% (Y 0.90)
EPA 59.5% (Y 0.19)
EPA 39% (Y 0.96)

EPA 34% (Y 0.86)

F-1) EPA 96% (Y 0.79)
Wt. Yield 9.4%

2 step Solvent Winterization

Ethylation
Vacuum Distillation (150mT)

Fractional Vacuum Distillation
with Ist Dist. ESTER

Direct Urea Adduct Formation
with Fish OIL Ethylester

Urea Adduct Formation
with Ist Distil. ESTER

Prep. Reversed Phase LC
with st Dist. ESTER

F-2) DHA 85% (Y 0.83)
Wt. Yield 15.8%

* Y: recovery
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13 3. Recommended process flow sheet for pre paration of EPA, DHA concentraters & isolates.





