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ABSTRACT

In order to fractionate sardine oil by different solvents for an effective use of fish oil being subjected to
the limit of use, an attempt was to investigate the proper solvents, ratios and fractionation time.
The results of the study were as follows:

1. The proper solvent of fractionation using ethanol, isopropy! alcohol, acetone, and hexane was ethanol,
and its optimum ratio was 2:1 (ethanol: oil, v/w). The proper time of ethano! fractionation by the ratio
(2:1) was 4hr at 10°C, 6hr at 5°C, 8hr at 0°C and 8hr at —5°C, respectively.

2. In the fractionation by stages using thé ratio (2:1) at each temperature, the yield of stearine was 8% at
10°C (Fraction 1), 32% at 5°C (Fraction 1), 7% at 0°C (Fraction [H) and 10% at 0°C {Fraction 1V),
respectively. When ethanol fractionation was undertaken at 5°C by stages, the yield of stearine {Fraction
11) was high.

3. lodine value of fraction 11 was 96.8. This result indicated that the hydrogenation process would be
simplified by fractionation.

4. The percentage of the decrease of polyenoic acids from original sardine oil to Fraction i1 oil was from
30.5% to 13.5%. The major fatty acids of Fraction Il were palmitic and oleic acids and these fatty acids
were about 52% of total fatty acids. Therefore, Fraction H, which remained liquid oil at room tempera-
ture because solid fat content was 6.9% at 20°C, would be used as frying oil.

o] o} § 2 Y AFEE 10 %S AT A3t
I. M £ AR o= T3] vy,
E3] o]lfE FU FARAET 10%E AA S
oA A FAG L AEARAYG & AARoIF 11 AR e F3] A s 28oR2e v

~11—



2 ol9dd - P& - I

7183 £EQC Y o883 S B TE IYEL
2 o] 8= 3 goiP 71& ] o] F-AM] 5 L&F o
go B¢ A7/ 7SI

olfre BX3E7l ol A7t 44 "z f o]
vz o7l SEY A3 duE€ A3 9
A= 23718 sjokud?

ol fE F4A7Isel sl F39 o R/7t nF Y A
Wo 2 Wgol =y 443 &4l71 == trans ¥
At A3 2 559 #4371 st 4
Aol AYP

agjeg, B AdP2 o077 EXs: Y2 5SS
v Eajog sl Bfe 4 2 Hi
2o A7 S FES =Y 2 B3] 9t

I. Mg o Wy

1. XN
gatg Aol fE IatollAd Fdsid —20C9 3
ol B@SAA Ag2 A3

2. My ¥ Sofu|g MY

Fojelfo] o AR g L v&d AR
95l ethanol, acetone, hexane % isopropyl
alcohol € Fig. 1% & Wi& AHE3 4§

Solvent + Sardine Qil

¢
Standing for 24 hr at a constant
temperature
|
Filtration
!
Washing with solvent
|
Filtrate Residue
! |
Oleine Addition of solvent
!
Filtration
|
Stearine
Fig. 1. Diagram of fractionation for selection

of the proper solvent and ratio

WML et

v 21 vjgg AAsEY. AL 9 ¥l&2 st-
earine -&° Wl AR 3K

Z Holelf 100g€ 100CE XAF 2o E (.5,
1,2,3,45 2 109 v|&W/V)Z A7 AN
AR 28 He F 4 £892x(20,10, 5, 0
2 —5TC)NA 24 A7 F< AolElFrE 2HINA
o}, 2A3}E stearineS whatmm filter paper
(No. 4)& AF8-3l YAl on] AAFH F £
H2e & FXs gulg 39 MFT] ol A
o] A= o 7R 2 oleine 22, JHAA] o] E A
A& stearine 2 & JHT

3. HEE0o] ot FH AIZte] 44

ZAZ8v] £ gojujg A WY wel AFE &
W€ ol &3l Fig. 14 vebd Whioz 2} gy
To)Al WA A] o) At} stearine €S &

st HFEE AME 238U olv stearine
F&°] H3fle AR AAPEYE Aoz 3.

4. Hoi2|we 80 &4

A8, vE R EEAN AAN & AAE
EWZ 3l AoERE Fig. 29 & Wyd wa}
A A o BEsidh

F Aolelf 250g& 100ToNA =15 FAA g

Sardine oil ; Ethanol (1:2)
I

10c, 4hr
+
v .
Stearine ] Filtrate |
5c¢, 6hr
4
v .
Stearine I Filtrate 1
0%, 8hr
* ¥
Stearine II Filtrate 1
—-5¢C, 8hr
4
| 1]
Stearine IV Filtrate IV
!
Oleine

Fig. 2. Ethanol fractionation of sardine oil.



Vol. 6, No. 2(1989)

2 H]Ei XAE ethanol 500mla H7V3ke] A
BYZIZ 28 X E/TF F10TCAAA 443,57C
ANl 6A1ZE, 0ColA 8AIZH R —5ColA 8AZLE
G AR oz AAsIste 4 250 AR E B
e dd38 stearine 7} oleine 0.8 Hu 3}
pil=g

5. & &

Aol dol 2la] Relg 2L 40CE FRI=
AHG-Eullol A B3 ¥ 3A w572 07T g

FEAANA §ullE AAT F ARA FAA g
H-&2 XA

. doldlw ¥ FHwel S22isEy §Y
BL5tE7E Y olF4k7t, At € ke

AOCS Cd 8 —53, Ti—la—64,Cd3-25 2 Cd3a
—63 ol wel SR on? a2 =7 AOAC—
Wijs 235 2 2 [ ovibond Tintometer 1<% cell
& AHg3lo] &3 3RT. F-8E S oh| ZH A (Abbe
Refractometer, Model No. 16093, Erma Optical
Co., Japan)& AMg3ta] AOCS Cc—T7—25" o) &
3l B T? g4 e 2ARE AR §H&
47} (Yamato melting appartus NP 21, Konto El-
ectric Works Co. Ltd., Japan Tokyo)& &3 3}
s L= s

Table 1. The operating conditions for analysis
of fatty acid composition by the gas
chromatography
Instrument : Varian Vista 420 Capillary GC
Column : Supelco wax 10
0. 33 mm(I.D,)x 30m
Detector : Flame ionization detector
Program : 180c(1min) —2¢/min
--220c(8min)
Carrier gas . : He, 12psi

Make —~up gas : Nitrogen

Injection volume : 0,2 microliter at the split

ratio 1: 30
Injection temp, : 230TC
Detection temp, : 2507
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Table 2. Some physicochemical characteristics
of sardine oil used in the present

study
Peoxide value (meg/kg) 3.52+0.01
Acid value 1.47 +0.02

Saponification value
lIodine value 145.7 +1.00
Conjugated diene value 2.27 +0.20
Melting point ( C) 13 |
Color R:1.5,Y:3.5
Retractive index 1. 4690

180. 94 + 3. 20
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Table 3. Changes of stearine yield by various ratio of ethanol at different temperature,

Temperature -
N 20 10 5 0 -5

0.5 1. 2 4. 8 30. 8 30. 8 41.0
) 1.8 7.2 38. 0 39. 2 53.0
2 4.3 1.0 42. 0 45. 0 8§7.6
3 4.2 8.8 38. 2 42. 0 56. 2
4 3.8 5.8 35. 4 35.7 44.9
5 3.5 5.9 30. 2 32. 0 40. 8
10 2.4 8.0 30. 8 31. 4 41.0

Table 4. Changes of stearine yield by various ratio of iso-propyl alcohol at different temperature.

(Unit : %)
Temperature
Ratio ) 20 10 5 0 -5
0.5 1.0 2. 4 15.4 15.7 22.7
1 1.1 2.2 19. 2 20. 3 24. 6
2 1.2 2.8 20. 8 21. 4 25.8
3 1. 33 3.4 21.0 24.0 29.8
4 0.7 3.8 17.9 20. 3 24. 4
5 0.7 4.0 15.4 20.3 25.4
10 0.9 5.0 15. 4 20. 4 23.7
Table 5. Changes of stearine yield by various ratio of acetone at different temperature. (Unit : %)
Temperature
Ratio c). 20 10 5 0 ~5
0.5 0.4 1. 4 10. 4 12. 4 17. 9
1 0.5 1.0 8.0 11.2 19.2
2 0.2 1.7 12.3 15.7 20.3
3 0.2 1.6 15. 2 17.9 22.3 .
4 0.1 1.8 11. 4 . 15.8 20. 4
) 0.1 1. 2 12. 4 15. 8 19.7
10 0.1 1.2 10. 3 15.9 20.7
Table 6. Changes of stearine_yield by various ratio of hexane at different temperature. (Unit : %)
Temperature
Ratio (c) .20 10 5 - 0 —~5
0.5 - 3.4 8.2 10.7 16. 0
1 - 1.2 10. 4 11. 0, 18. 3
2 - 0.4 8.0 15.9 20. 3
3 - 1. 2 12. 3 17.9 23. 2
4 — 0. 4 15. 2 15. 6 20. 4
5 — 0.4 10. 3 12.2 18. 4
10 - 0.2 12. 4 12. 5 18. 7
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Table 7. Properties of the oils fractionated from sardine oil

10 5 -0 -5 -5
Properties S* S S S O**
lodine value 69.7 . 96.8 106. 8 118. 1 155. 3
Refractive index 1. 4540 1. 4593 1. 4567 1. 4610 1. 4750
Melting point (C) 34.0 25.8 10. 3 9.7 —-8.0
S*: Stearine O** : Oleine
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Table 8. Fatty acid composition of the fractionated oil and sardine oil.

Temperature ('C) 1‘0 S

; 0 -5 . -5 Sardine
Oils :
Fatty acid S* S S S o** oil
Cu 7.11 7.88 6.70 6. 59 5. 64 5.70
C 16 41.11 27. 59 23. 32 23.03 14. 95 17. 45
Saturated acids 58.3 42. 88 34. 09 34. 29 24. 00 26.97
Cis: 1 4.6) 7.46 8. 34 7.82 7.00 8.95
Cis: 1 28.70 24, 59 26. 032 24, 99 25. 19 26. 26
Ca: 1 -2.51 7.35 8.05 7.98 4,96 4,73
Monoenoic acids 35. 82 39. 40 42. 42 40,79 37.15 39. 94
Ciss 2 2. 50 1. 98 0. 44 0. 45 0. 44 1. 26
Dienoic acid 2. 50 1.98 0. 44 0. 45 0. 44 1. 26
Cia: s 0. 52 1. 60 1.85 1. 13 1.27 0. 67
Cao: s 1. 08 0. 56 0. 25 0. 33 0. 54 0. 64
Trienoic acid 1. 60 2. 16 - 2. 10 1. 46 *1.81 1. 31
Cao - 4 0. 61 1. 06 2.18 2. 62 3.02 2. 09
Cas: 4 0. 10 0. 57 0. 65 0.97 0. 61 0.72
Ca: s 0. 59 6. 20 9. 50 9.93 15. 52 13. 55
Ca: s 0. 49 5. 69 8. 57 Q.42 17. 45 14. 09
Polyenoic acid 1.79 13. 52 20. 90 22. 94 36. 60 30. 45

S* : Stearine

O** : Oleine
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