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Abstract: Objective: This study aimed to improve the separation
efficiency of decolorizing agent and fish oil, and ensure high
The optimum

decolorization rate at the same time. Methods:

absorption  wavelength of fish o0il was measured by
spectrophotometer. Magnesium silicate was mixed with activated
clay into compound decolorizers, and was used to evaluate the
decolorization rate and filtration speed. The decolorization
parameters of anchovy oil were optimized by single factor
experiment and response surface experiment. The oil absorption
rate and fish oil recovery rate of decolorizing agent were
calculated. The decolorization and filter aid effect of decolorizing
agent were verified through the plate and frame filter scale-up
experiment. Fatty acid absolute content of crude oil, degummed
oil, deacidified oil, and bleached oil was determined by gas
chromatography. Results: The best absorption wavelength of
anchovy oil was 671 nm. The compound results of mixed
clay

decolorizer was as follows: the ratio of activated

magnesium silicate was 4 : 1 and its filtration rate was (26.65 4
0.64) mL/min. Response surface optimization results showed
that the decolorization rate was (95.74+1.35) %, at the dosage
of 5.0% . 57 min, and 72 C. The oil absorption rate was (1.15+
0.10) % and fish oil recovery was (91.724£1.60) %. In the plate
and frame filtration experiment, the decolorization effect of the
mixed decolorizer was not significantly different from the control
group, but it had a faster filtration rate. The absolute content of
SFA and MUFA in crude oil. degummed oil, deacidified oil, and
bleached oil had no significant difference.
(117.4240.23) mg/g and (65.20 & 2.31) mg/g to (128.97 =
0.86) mg/g

Increasing from

and (68.62+1.59) mg/g, the absolute content of
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EPA and DHA in bleached oil increased significantly. Conclusion :
Magnesium silicate is an effective filter aid and has adsorption
effect. Tts combination with activated clay can ensure the
decolorization effect of fish oil. Additionally, it can solve the
problem of blocking the filter cake of separating the decolorizing
agent and fish oil by the plate and frame filter press. The mixed
decolorizing agent has the advantages of low oil absorption, high
decolorization efficiency, and fast filtration speed.

Keywords: fish oil; decolorization process; magnesium silicate;

filter aid; mixed decolorization agent
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Figure 1 The full wavelength scanning map of

the two fish oil
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decolorization rate
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Table 3 Response surface methodology and results

for fish oil decolorization

156 20 A B C Y a7
1 —1 0 1 89.95
2 1 0 1 94.78
3 0 0 0 94.91
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5 1 1 0 94.62
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16 0 1 1 95.05
17 0 —1 —1 89.54
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Figure 7 The response of surface and contour diagram of interaction of two factors on decolorization rate of fish oil
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Figure 8 Corresponding diagram of filtration volume and

ol

time of fish oil treated with two types
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Table 5 Changes in fatty acid content of fish oil before and after refining mg/g
g 107 2 it RE:R ] JiE e MR JiE 5310

Cis,0 63.24+2.31 67.01£0.78 60.20+5.88 67.57+2.73

Cis.0 3.81£0.07b 3.9840.03% 3.68+0.15¢ 4,02+0.09%
Cis.0 121.6243.88% 127.1640.94* 117.53+5.88" 124.58 45,042
Cir.0 2.3840.09° 4.06£0.22¢ 2.7540.68P 2.6840.14°
Cis.o 25.5240.39¢ 20.58+0.01¢ 23.54£0.64° 25.04£1.01¢
Ca0.0 2.78=+0.10" 2.8940.05% 2.7740.03° 3.024+0.06*
Cai.o 0.75+0.07¢ 0.5640.07" 0.72+0.07¢ 0.75+0.30%
Caz.0 0.7540.03¢ 0.9940.01%" 0.894+0.09" 1.0040.04
Cas.0 5.184+0.02¢ 5.7140.02% 5.3940.09" 5.80+0.12%
Caiso 0.38+0.02" 0.5040.01* 0.4940.04* 0.5240.02%
> SFA 226.42+6.99 233.44+2.15 217.974+13.55 234.99+9.56

Cian 0.6940.03% 0.5440.01" 0.4840.05¢ 0.54+0.02"
Cisa 0.02+0.01 0.02+0.01 0.02+0.01 0.02+0.01

Cig.a 69.2342.19¢ 69.23+£2.17¢ 76.52+5.07° 76.24+3.44%
Cira 7.71£0.032 7.2440.16° 7.9140.74% 8.25+0.51%
Cis,iNoT 0.6140.02 0.63+0.01 0.56+0.06 0.6340.03
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Cisainoc 45.26+1.67* 40.074+0.01" 39.3840.34" 40.18+0.13°
Cao.1 6.26+0.34" 5.9440.07" 6.2440.43" 7.2940.54¢
Caz.1n9 8.39+0.31¢ 11.3140.13% 10.16+0.99" 11.40+0.462
Caoun 4.47+0.13¢ 7.1940.08* 6.1041.25 6.47+1.56%
> MUFA 142.654+4.73 142.1742.65 147.384+8.93 151.034+6.69

CisaneT 9.20+0.02° 9.30+0.01¢ 9.3440.01° 8.62+0.03¢
Cis.anec 24.69+0.90° 20.73+0.14° 22.38+1.48" 22.65+1.13%
Cis.sne 2.38+0.05 2.54+0.03 2.28+0.22 2.24+0.63

Cis.sns 2.77+0.21¢ 2.38+0.03" 2.19+0.06¢ 2.53+0.02"
Cao,2 19.6942.03 20.04+0.08 17.824+1.85 18.934+1.82

Cao.3N6 1.7540.12° 1.29+0.01° 1.16+0.11° 1.30+0.05"
Cao.3N3 0.85+0.03¢ 1.4540.02b 1.6140.09° 1.46+0.06"
Cao.ans 4.85+0.35¢ 8.75+0.10% 7.8640.77" 8.82+0.36¢
Caz,» 5.60+0.26¢ 7.64+0.04¢ 8.91+0.26° 8.26+0.43"
Cao.5 117.4240.23¢ 124.7340.29° 117.6740.38¢ 128.9740.86%
Caz.6 65.20+2.31" 67.06+0.342 63.20+1.02¢ 68.62+1.59¢

CSPUFA 2544246510 265.9141.09% 2544346250 2724046970

> n-3 PUFA 186.25+2.78¢ 195.6240.68" 184.684+1.55¢ 201.58+2.53¢
> n-6 PUFA 42.8841.44 42.61+0.30 43.0242.60 43.6342.20

n-3 PUFA/n-6 PUFA 4.3540.08 4.594+0.02% 4.3040.220 4.6340.18*
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