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Deodorization of Fish Qil Using Adsorption Method

Kui-Shik Kim* and Tae-Jin Bae

Division of Food Technology and Nutrition, Yosu University, Yosu 550-749, Korea

Abstract

Instead of deodorization appararus of fish oil, an adsorbent such as activated charcoal, activated alumina, silicagel,
bamboo charcoal was packed in column alone or mixed with preparative ratio, and then test the effective deodorization
with bleaching. In the progress of degumming, the effective method was 18 ml of 2.5% oxalic acid per 100ml of crude
large anchovy oil. The optical condition to deacidified was treating for 30 min at 40C with 25% sodium hydroride
solution. The effective deodorization was added with 3% silicagel under the alone treating adsorbent, and mixed
treating was 30% activated alumina and 10% silicagel but added to green tea powder was not effective. The major fatty
acid of total lipid were 16:0, 20:5n-3, 18:1n-9, 16:In-7 and 22:6n-3 after treatment of degumming, deacidfication and
deodorizing in the large anchovy oil. The oxidative stability of refined anchovy oil added to a-tocopherol was
validated 20 days under the control, and 30 days in the case of a-tocopherol. The 0.01% a-tocopherol was more

effective than 0.02% a-tocopherol.
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Fig. 1. The diagram of deodorizing apparatus by
Column adsorption.
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Table 1. Effect of concentration and volume of oxalic
acid on residual phosphorus contents in crude
large anchovy oil

Concentration of Volume of oxalic acid Phosphorus

oxalic acid (%)  (ml/100ml crude oil) (ppm)
6.0 10.7

3 12.0 10.3
18.0 94

21.0 9.0

6.0 11.7

6 12.0 11.0
18.0 9.3

21.0 9.3

6.0 124

9 12.0 1.7
180 10.7

21.0 104

*Phosphorus contents in crude large anchovy oil was 15.4ppm.
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Table 2. Effect of acid values(AV), peroxide values(POV), chromaticity and yields of deacidified large anchovy oil with

various concentration of sodium hydroxide solution

AV POV Chromaticity Yields

Degummed oil (meq/kg) (OD at 469nm) (%)
94 294 0.816 100.0

0.5 29 231 0.475 62.0

1.0 22 184 0.489 55.0

Concentration of 15 22 13.2 0.413 52.0
sodium hydroxide 20 18 111 0.539 50.6
solution(%) 25 17 10.3 0.398 513
3.0 1.5 94 0416 470

3.5 17 109 0.419 450

40 18 1.1 0.434 426

Table 3. Effect of acid values (AV), iodine values (IV), peroxid value(POV), chromaticity and yields adding adsorbent

alone in the deacidified large anchovy oil

AV v POV Chromaticity Yields
(meg/kg) (OD at 469nm) (%)
Deacidifed large anchovy oil 17 93.6 10.3 0.398 100
10 10 663 38 0.047 %
. 20 12 752 37 0.042 78
Act % :
ctivated charcoal (%) 30 09 764 37 0.094 50
40 14 734 32 0139 48
10 15 705 36 0.041 9%
20 15 75.2 33 0.038 9%
Acti Jumina (%
ctivated alumina (%) 30 12 76.4 33 0.035 88
40 17 734 35 0.027 68
10 11 79.5 34 0.037 9
- 20 14 717 35 0.032 88
licagel (%
Silicagel (%) 30 11 75.0 30 0.022 90
40 12 88.8 31 0.043 78
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Table 4. Effect of acid values (AV), iodine values(IV), peroxide values(POV), chromaticity and yields adding adsorvent
mixed in the deacidifed large anchovy oil

POV Chromaticity Yields
Adsorbent Av (meg/kg)  (OD at 469nm) (%)
Activated charcoal 10% + Silicagel 30% 12 781 38 0.026 72
Activated charcoal 10% + Silicagel 10% 12 75.3 34 0.006 52
Activated charcoal 10% + Activated alumina 30% 17 83.8 32 0.005 40
Silicagel 30% + Activated alumina 10% 17 849 23 0.028 72
" Bamboo charcoal 30% + Silicagel 10% 17 60.8 28 0.015 80
Activated alumina 30% + Silicagel 10% - 11 61.7 17 0.032 82

Table 5. Effect of acid values (AV), iodine values(IV), peroxide values(POV), chromaticity and yields adding green tea
powder to mixed adsorvent in the deacidifed large anchovy oil

POV Chromaticity  Yields
Adsorbent AV (meq/kg) (OD at 469nm) (%)
Silicage 30% + Activated alumina 10% + Green tea powder 2% 14 779 15 0.047 84
Bamboo charcoal 30% + Silicagel 10% + Green tea powder 2% 14 80.1 23 0.046 66
Activated alumina 30% + Silicagel 10% + Green tea powder 2% 1.1 793 22 0.048 74
Activated alumina 30% + Green tea powder 2% 13 62.0 14 0.040 89
Silicagel 30% + Green tea powder 2% 12 819 1.6 0.063 80
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Table 6. Lipid composition of non-polar lipid fraction
after treatment of deodorizing large anchovy
oil {% of total lipid)

TG FFA DG FS GSE

775 32 27 76 80
738 73 13 48 128

Crude oil
After deodorization
(Activated alumina 30% +
Silicagel 10%)
TG : Triglyceride, FFA : free fatty acid, DG : diglyceride, FA : free
sterol, SE : sterol ester
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Table 7. Lipid composition of polar lipid fraction after
treatment of deodorizing large anchovy oil
(% of total lipid)

PE PS PI PC SM

264 trace trace 69.7 3.9
30.5 trace trace 64.8 4.7

Crude oil
After deodorization
(Activated alumina 30% +
Silicagel 10%)
PE : phosphatidyl ethanolmine, PS : phosphatidy! serine, PI :
phosphatidyl inositol, PC : phosphatidyl choline, SM : sphingomyelin,
trace: below to 0.1%

ol& 8 olfrel 24

7 2%e she] B AT ulA) gol RekEE ol A
2 2 7|Ehg Aojzt 4B

Xltﬂ/\} XA

Ol o

Table 8& tiex|fo &, &4 2 334 ue
C At 248 JERIQTE A B, 84, B8 3 939

79 polyenest, monoenedt R E3te] ¢o2 HlEo] ¥
9t ¥ 3}AtelE 16:0, monoeneAto & 16:ln-734'18:ln—9,
183 polyeneAre 20:5n-3¢F 22:6n-37F 242 FAHEE
23 Atk EF o5& FAIE Fo AN 160,
20:5n-3, 18:1n-9, 16:1n-7, 22:6n-3 2 18:08] 0.2 o}E0]
FAARRS FAE o)Fn UATH T3 FAF el w2t
¥31443 monoenedte tha F7behe AFE vEioy
polyeneAte tha Z4ste A4S YA oA L
g AAREF 1E BE3 Auate] 3t wls ol
2 o2 37 monoeneite] A ZF71E AR
ERil=g

ols} ze Axts FIA FAB] A5 2§ poly-

o]

Table 8. Fatty acid composition of large anchovy oil after treatment of degumming, deacidification and deodorizing

(Area %)

Fatty acid Crude oil Degummed Deacidified Deodorized
14:0 0.6 07 0.8 0.7
16:0 215 23 22 232
18:0 5.7 5.2 54 5.7
Saturates 278 282 234 296
16:1n-5 0.8 0.8 0.9 0.9
16:1n-7 141 13.2 13.6 133
18:1n-9 159 16.3 16.6 17.7
22:1n-7 0.7 0.6 0.9 0.8
22:1n9 27 35 3.0 34
Monoenes 34.2 344 35.0 361
18: 2n-4 0.6 0.8 0.6 0.7
18:2n-6 1.6 14 17 1.8
18:3n-3 1.0 1.0 0.8 1.0
18:4n-6 24 22 23 25
20:4n-3 0.3 0.4 0.5 0.9
20:4n-6 27 2.7 22 21
20:5n-3 16.1 155 14.9 14.0
22:6n-3 133 134 136 113
Polyenes 38.0 36.6 36.6 343
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Table 9. Charge in peroxide value (POV) and carbonyl value (COV) of refined large anchovy oil added to a- tocopherol

during the storage at 25C

Storage days

Samples

0 10 20 30 40
control 17 141 486 76.3 82.9

POV(meq/kg) a-tocopheol 0.01% 18 13.6 448 564 58.8
a-tocopheol 0.02% 18 14.8 457 64.7 68.2

control 20 226 425 67.3 79.6

COV(meq/kg) a-tocopheol 0.01% 21 181 34.7 523 57.9
a-tocopheol 0.02% 21 17.8 39.2 58.6 63.5
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