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Deodorization of Purified Fish Oil from Squids by Organic Acids. Min-Kyung Jang, Ok Hee Lee,
Nam-Young Kim, Ki Hwan Yu, Hye Ji Jang, Seung Woo Lee, Mi Ra Park', Joung- Hyun Park’,
Mihyang Kim’, Jong-Myung Ha, Song-Ja Bae® and Sang-Hyeon Lee*. Department of Pharmaceutical
Engineering, Silla University, Busan, 617-736 Korea, 'Dongwoo Industrial Co, LTD, Pohang, 790-804 Korea,
*Department of Food and Nutrition, Silla University, Busan, 617-736 Korea - To produce high quality fish
oil products, additional deodorization experiments on purified fish oil from squid using columns filled
with citric acid or gluconic acid were performed. A deodorization effect on the fish oil was observed
on both the citric acid and gluconic acid columns. These effects were more efficient on the columns
packed with 3 g of organic acid than those with 1 g or 2 g of organic acid. In addition, a better effect
was observed in the column packed with gluconic acid than that with citric acid. Peroxide value
(POV) and acid value (AV) of the sample treated with citric acid was the as same as the non-treated
sample. However, POV and AV of the sample treated with gluconic acid were about 10% higher than
the non-treated sample. Contents of eicosapentaenoic acid (EPA) and docosahexaenoic acid (DHA) of
the samples treated with citric acid or gluconic acid columns were about 0.5% higher than the
non-treated sample. In conclusion, deodorization of squid fish oil by organic acid could be an efficient

method to produce high quality fish oil products.
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9] £07 syringe FYT-E B2 &, gluconic acid B+ citric
acidg 247} 1, 2, 3 g A syringe ZH o ¥11, Ao} AA

o] 150 ml A& syringe ZH o FHAIZAT. FHE AFA
85 vialo] 15 ml 4 EHsla 20tz £ 21 4Cof 2
a3t
05 =3

Syringe ZH & o] &3t ofHE AAT AR o H= F
t& WA =7 7](Handheld odor monitor model # OMX-GR,
Kemik Corp, Japan)E o]&3te] 24354}
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Table 1. Effect of various amounts of citric acid and gluconic acid on deodorization of fish oil samples
Organic ~ Amount Fraction number
acid used (g 1 2 3 4 5 6 7 8 9 10
Citri 1 12:085 12:046* 15:0.80 11£021% 12£0.66% 12:012¢ 18+0.14 15:017 20:0.66 170.84
: dC 2 12:015¢ 1240.1*  15:057  11+0.33% 12+0.88* 12+058* 18+0.16 15:0.66 201045 17:0.1
ac 3 14:0.88  12:0.88  12:021* 11032 13015 12:041* 11x0.71* 12:066* 12+024* 142028
Clucon 1 14:012 151024 131041 142015 12£052¢ 14£067 15:050 11:081* 11:0.80* 15:0.63
“C%mc 2 131000 131066 12:026* 12:051% 12:024* 12:045¢ 11:0.61* 10:043* 111032 1240.22%
ad 3 10:030¢  1240.30* 10:0.00*  91031*  9+0.36* 11:0.66* 111050* 11:0.32* 10£0.80* 111057

Results are represented as mean+S.EM, for three samples. Factorial ANOVA with Fisher’s PLSD post hoc test *p<0.001 compared
with no treated samples (17+0.00).

Table 2. Peroxide values (POV) of deodorized fish oil samples

Organic

Fraction number

acid used 1

4

5

6

7

8

9

10

Citric acid

341+0.05 2.93+0.03* 3.16+0.18 2.82+0.03*

3.26+£0.14 2.93+0.23*

3424017 3.56+031 3.51+0.20 3.51+0.20

Gluconic acid 3.8940.10% 4.12+0.29% 3.95+0.63* 3.98+0.28* 4.98+049* 4.00+0.12* 4.20+0.17 4.11+£0.63* 3.86+0.53* 4.27+0.38*

Results are represented as mean+S.EM, for three samples. Factorial ANOVA with Fisher’s PLSD post hoc test *p<0.001 compared
with no treated samples (3.7440.33).
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Table 3. Acid values (AV) of deodorized fish oil samples

Organic Fraction number

acid used 1 2 3 4 5 6 7 8 9 10
Citric acid 0.45+0.01* 0.44+0.01* 0.43+0.01 0.41+0.00 0.44+0.01* 0.43+0.01* 0.44+0.02* 0.45+0.00* 0.43+0.01 0.41+0.01
Gluconic acid 0.45+0.01* 0.47+0.01* 0.45+0.02% 047+0.02* 0.45+0.02* 0.47+0.04* 0.46+0.02* 0.44+0.03* 0.41+0.03* 0.41+0.02*

Results are represented as meantS.EM, for three samples. Factorial ANOVA with Fisher’s PLSD post hoc test *p<0.001
compared with no treated samples (0.44+0.01).

Table 4. Docosahexaenoic acid (DHA) compositions (%) of deodorized fish oil samples

Organic Fraction number

acid used 1 2 3 4 5 6 7 8 9 10
Citric acid 21.6+0.78* 20.9+0.50* 18.9+0.60* 19.5+0.28% 19.2+0.90* 17.7+0.37* 18.5+0.71* 23.2+0.71* 21.4+0.40* 18.5+0.26*
Gluconic acid 21.1+0.58* 16.9+0.54* 18.8+0.25* 17.8+1.02* 19.0+0.87* 19.3+0.27% 17.6£0.03* 20.7+0.40* 20.8+1.25* 20.6+0.29*

Results are represented as mean+S.EM, for three samples. Factorial ANOVA with Fisher’'s PLSD post hoc test *p<0.001 compared
with no treated samples (19.1+0.17%).

Table 5. Epicosapentaenic acid (EPA) composition (%) of deodorized fish oil samples

Organic acid Fraction number

used 1 2 3 4 5 6 7 8 9 10
Citric acid 8.84t0.19* 6.66+0.21 7.66+0.80* 8.64+0.70% 6.44+056 6.22+0.39 8.03+0.92* 8.20+0.67* 8.4+0.25* 7.25+1.15*
Gluconic acid 8.78+0.50% 6.05+0.41 6.45+0.82 5.30+0.53 5.27+026 7.26+0.44* 437+0.12 8.34+0.50% 9.74+0.65* 9.14+0.29%

Results are represented as mean+S.E.M, for three samples. Factorial ANOVA with Fisher’s PLSD post hoc test *p<0.001 compared
with no treated samples (7.31+0.36%).
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