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Experiments on the process development for the concentration of polyunsaturated fatty acid (PUFAs) such as eicosapentaenoic
acid (EPA) and docosahexaencic acid (DHA) from fish oil by using acyl chain specificity of Candida cylindracea lipase were
performed. Five kinds of oils were hydrolyzed with Candida cylindracea lipase. Among them, Candida cylindracea lipase just had
low activity on the PUFAs-rich fish oil. After the hydrolysis of fish oil, free fatty acid was removed and fatty acid components of
glyceride mixtures were analyzed. When the hydrolysis was about 70%, the DHA content in the glyceride mixture was about three
times more than that in the original fish ol The EPA and stearidonic acid contents in the glyceride mixtures, however, were
similar to that of the original fish oil. In this work, these results showed that the cocenration process of PUFAs by using the acyl
chain specfficity of Candida cylindracea lipase was effective in producing glycerides that contained a high concentration of PUFAs

in good yield.
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Table 1. Composition of fatty acids of oils

A | Beef Palm
At Tallow Kermel

RBD Fish

FAT Ol

Saturated fatty =
aedis(%) 338 | 42% 79.74 64.08 | 2340

Unsaturated fatty - _
acids(%) 662 | 5706 | 026 | B2 | 2919

-3 Polyunsaturated
fatty acids(%) 0 0 0 0 | 4741

Hydrolvsis(%)

/o —@— Beef Tallow
: —& - FAT
—a— Palm Kemel

—w-- RBD+Beef Tallow(7:3)

20 f; -4 Fish Olt
10 4
O T T T T T T T T T
0 5 100 1B 2 B M B 4 4H
Time(hr)

Figure 1. Hydrolysis patterns of Substrates by Condida
cylindracea lipase.

rir

Lipase-OF 360,000& A28l 3ol &73ln 7l-28&
60%E WA xadch Barv1EY sheEtgolA A
el a2 gEule] Ak ¥gE Jehdz e
Figure 2+ Lipase-OF 360,0000] n-3% tE8 I3« uiiso)
el @2 B4e Holx opid A BolAS X1 &S

&t} HAZ Figure 3-at g A Z2a7|718& 7t2=gn
EOHZE B39 FA AHES BEAE olx Flgure 3-be
Lipase-OF 360000-4 °k—a— 0Awt% 23t £17]7]5& 1204

i o

gt St RENEEA ¥ A A %%ﬂ 4 "3—5':% ®
e 75401q o] % 7} 7343 H]Eé}@l R I e LIS
5 FdlgA ¥e FEMFG)=ERES FAHGn de A
o] AL n-3 YFEEIA J—% Astne agao] 27|
17| #F) vt aA #asgey, DHASY EPAY s
& F7ketgich. 53 DHAY A%, 7] 817) 7188 A8
T e Hdgel st Fek FgAdetels EFE U
AdjzEFs A9 FLsto] Lipase-OF 3600000 oste] 7453
52 ¢3¢ ¢ + ¢ Gudmundur G. Haraldsson )& 23t

Ao Gaol #ek Ao, DHASY Z$ol & 2sbaef &4

Hol& O]‘ﬁ'{—i DHAW 9] 71282417)9 7W A3 9F]el
ol zlgaAle] BAo] F3}FE FE AR NT
. °]°ﬂ st B d7Z3e e Lipase-OF 3600000}

Korean J. Biotechnol. Bioeng., Vol. 13, No. 1

Compostion(%)

Hydrolvsis(%)

Figure 2. Change of fatty acids composition in the
glyceride mixtures on hydrolysis of fish oil.
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Figure 3-a. Analysis of fatty acids composition consisting
in raw fish ol by GC system.
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Figure 3-b. Analysis of fatty acids composition consisting
in glyceride mixtures by GC system after hydroysis of fish
oil by lipase-OF 0.4wt%.
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Figure 4. Relations between n-3 polyunsaturated fatty acids
composition and hydroysis of fish oil.

EPA ! eicosapentaenoic acid

DHA : docosahexaenoic acid
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Figure 5. Effects of lipase concentration on the functional
relationship between the hydroysis of fish oil and the
reaction time,
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1.2-Diglvceride(%)

Figure 6. Relations between n-3 polyunsaturated fatty acids

composition and  1.2-diglyceride  composition in  the

glyceride mixtures.

22 Aleto| =E 2 8HE ) oll A

DHASHZF Alo[o] =

DHAY 123-Eg|ZgAlgolx
ol Sty BuEH:
DHA~ ‘z%om

Ci2zH2tol =2kt EPA

0

2o 7 A SiAe uRE A
lom o]H 9AEoAL 1%6}01
A7t Adgs]n 21@(5). :LEM 123-E

j

& O]JQ }04 DHA |

A9 (acyl migration) & 01 st 28 HAyE o ] xatsich &2
Aol A ALE-3 Lipase-OF 360,000 o} Q] EojALe
Bt 1A Solde] gl gutAlo|ltk6). wetA Lipase-OF
360,0000 2jate] ZtEEZE AYE e FoF A AL 47
Ao wHEY n-3Fe] E¥EAdae FAgtel=g)
TAAEeR Yool "uh Fgure 63 Figure 72 Lipase-OF
360,000 olet shRaE 2 oA EEI’EEMIF/}O]“ﬂ HA
oz Fafsl 12-veeldgel=g 13-v)@e] Mol 44

Table 2. Change of fatty acids in the glyceride mixtures on hydrolysis of fish oil.
Composition of Raw Fish Composition of Glyceride Mixtures After Hydroysis of Fish Oil for 120hr
Fatty Aci Oil Before Reaction 005wt% | 0.1wt% 0.2wt% 0.3wt% 0.4wt% 0.5wt%
Cl4:0 5.752% 3.334% 3.190% 3.342% 3.1724% 3.003% 2.8935%
C16:0 9.012% 5.060% 4.976% 4.958% 4.903% 4.848% 4.708%
Ci6:1 12.337% 7.583% 7.542% 7.902% 7.603% 7.305% 7.113%
C18:3 n-3 3.284% 3.924% 3.798% 3.822% 3.634% 3.446% 3.503%
.CI8:2 n-6 10.351% 5.663% 5.543% 5.621% 5.512% 5.404% 5.200%
Cl18:1 2.469% 1.688% 1.615% 1.754% 1.651% 1.547% 1.475%
C20:5 n-3 18.517% 19.202% 18.364% 19.393% 18.806% 18.220% 18.788%
C22:6 n-3 11.978% 27.143% 28.381% 30.436% 30.498% 30.540% 31.039%
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Figure 7. Relations between n-3 polyunsaturated fatty acids

composition and  13-diglyceride  composition in the

glyceride mixtures.
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