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The hydrolysis characteristics of various fatty acids composing the fish oil was investigated for function of acyl chain
specificities using Lipase-OF 360,000 from Candida cylindracea. The hydrolysis of fatty acids decreased with the increase of
the number of carbon and double bond in the fatty acids, in case that the number of double bond and the position of the
first double bond from the methyl group of fatty acids were the same. The position of the first double bond was found to
be an acyl chain specificity of Lipase-OF 360,000 for the hydrolysis of fish oil. Lipase-OF 360,000 also showed the another
acyl chain specificity that the increase of double bond of fatty acids, having the same number of carbon and the position of

double bond, brought about the decrease of hydrolysis.

Key Words : Hydrolysis, Acyl chain specificity, Candida cylindracea, Lipase-OF 360,000

M B

Eicosapentaenoic acid (EPA)2} docosahexaenoic acid
(DHA)S} 2& tFsEEIAWA (PUFAs)9] n3F%e 2
°Wfi}&1 a3 g B4 2Hol Holgoh
duk 4 FART dr d949 Fa

AR deEds 84

A HeZ DHAS FAE + 7] “H—“v'-
3 =25 DHAE A3 et siitE
Z 10-30%9 n-3% OFEXIAYAE X8 E317)
71§°] DHA A9 7}F T3 Adolk(l). A& 2
o7t 1 n-3F8 TFEEFAWEL W EJ’ J 8o
7tEstAY 719 HESHA HE kg,
o443t vhg Z o]FT AT Aol whgE % ] zi}l ‘:'“3%1
o2 Qs FEXFAYAY cis n37E7F HEE
FJETHQ). ol SN £ o E}

=
=

A

c

E 3]
=

S
o

t Corresponding Author : Department of Biological engineering,
Inha University, Incheon 402-751, Korea
Tel : +82-32-860-8380, Fax : +82-32-872-4046

E-mail : biosys@inha.ac.kr

489

Mol

rlo _l)‘

fo o

8N ok oy o ool MY ot ¢x [o
fut
Ho
=)
T
>
o
m
o=
>
fo

AR ArpAEL HRAE 1At BeEA
we} Y Eo| A (positional specificity) 2} 3}A)], o}-4 42l
o] A (acyl chain specificity) 2] 5} A|, 2 Z 2] Al gleo] = B E
ol A T HA, JAE 4 At d 5ol HRAE 7
HO4, 5. JAE1HE veEl e gAZ= Rhizopus
Javanicus lipase(6), Rhizopus niveus lipase(7) L Aspergillus
niger lipase(4) S50] o, o]5 & F 2 ANAL FAd 1 9
=2 e 1939 3w 85k 4B
32 JoylE 13935014 e el et ohd A E



490

o] A4 Vel = E]J]-Xﬂil. Mucor miehei lipase(8), Candida
Rizoupus arrhizus lipase(9) 5°] 3o
ol Al e AAE FASE AW BhF, o|FEAY
o mEtA W& EE 2Edte 54 Ul A4
(10). 2EFe] Aol = 254 L el = 2l FA s EY
ZE Aol 2Ry HIZx 13} 129 B2xZgAdgol=g
et &= 4 EAS vl glen 917
A g Ak A8 73 T‘:‘ Ao A= T S
Tt =82 13- X 5ol A

g Ao MEEHLE AL
FFA ot F AT AL A3 AT A Bol
o] &5 1 Ut} Yadwad(N) = ©FE X324t 2842
ol=2) 20 Aol el AR A FEH S
gl o 13- R 5] E o] &3t FEAFols EFE
) ¢] EPA9} DHA 9] =2 20.08 wt% )} 18.30 wt% 7t A 5=
3} 7] & &+ th. Shimada(10)$} Tanaka(4)x= ob2l 719) A<
&} o] FAF T Fol4& el FAAE o] B3 F
g A gtol = & 2] DHASHF 3-8 20 W %] 30 wt% E 4
7tA B&87]1% 3ttt Lipase-OF 360,000 o}A A ¢l &
o4 e drlE AAZ ADe FAE A B
T+ Z o] AFSF et L& E FEdle 5AS A
Uz Jg3). 3] 217 715 o#F di5Ho A= EPA
¢t DHAd| ®FE50]4d& Jepdvtn Huzo 3ITho).
Shimada(10), Tanaka(4) 2} Hur(11) 5-& o}4 71 9] €449} o]
AT EolAS Ve e A E ol &3t ZEA
gol= EFE o) DHAY &3 20 W)z 30 wt%7tA &
F3t71= st

Sy ol @ s ws
FALY 55 BE APE

cylindracea lipase %

F

TEEEGAPLL GF TYHE SA I B
Ao Felstelor Arhe BAPE WD A B

Tk oz EdZ A golEE FASE Ay T2
= 4ol The A1 Ea A48 ks d48A 2eh Ao
wEtA B dpo A ol dA ¢l B ol & velWl e Candida
cylindracea €2} 9] Lipase-OF 360,0002] x]H}3t L2549

Be A5l Sol e Aae TG BaY 4, o]
34845 % o3 AT AL A 5 F52 T

2} g o

Candida cylindracea ) ] Lipase-OF 360,000 A}-£-&}<d
217 7182 AR AT 7158 B ByulE 1
2 3tu 982w 38T, wHkE T = 250 pm O 2 11 51
AsReuee AWAZG B AR RS Hshol
10T B BN 529 #82 AR F 8= 4
AEgE EdIeAdeels, dZeAetels, B
Aztol= 2 AR 24¢ &5 Astel Thin
Layer Chromatography (TLC) B4 o) Al&stga, YW A A
EE AL AR F g By edAgel s, HEd
Agtole @ s ZE Aol A ZAAE 2D 24

HE #Rlsy) Hste] staagutE s B4 ALE-st

Korean J. Biotechnol. Bioeng., Vol. 19, No. 6

Ao,

an

H|Eo]% g 9A¢ Lipase-OF 360,000 X MEITO
SANGYO#Rt ol A 74 8te] A2-3 4 ). o] 234 &= 360,000
Ugel & 84S 2ta 3o, 2489 YAz 848
47 e EAS AYL Slof iR Al i e gFE
S AN T Havt gtk o] E49 HARSLEE 30 Y
2] 40°C o]t}

N

7I§
AT A A& 7122 =29 o] LIPRO AS A E2 2
"ME]S’} WMol 7S AA Mol & F FFsle] ARFE
de F L ITAE, Y4AH L &H T 4L AA
A A F O Z EPAZ} ¢ 17%, DHAV} ¢ 11% &5 o 9

o

137 Z(12)7 Yukihisa Tanaka®] FH(1)E HE A
& P A} vhe Amﬂéizmu ANEE 4
22X EHJ £93 & 100C B ZoA 108
a9 4L ZHW%M 3,600 rpmol] A
o AL Bad & 7|2 Z9 4] 0.6 mLY
& d F oA ED HYits 443
mL? H7e 1 aWAlA S AR FE A RS A ABE

5lo] &3 E A]E 2 0.2 N NaOH 424100 mLd| 7}3

Z, oF sE7bE WA 7] T 2A1 207 A A A AT e )
Yoy L AASL e FHRFZ dd A AHs)
o 7155 W9 & NaOHE AAA A f2 A Eake] A
Ad &g 2E3td ujE S 1?4 FHeRs) 5A e
EgggAztols, q2gHetol=s 2 BRI Ao =9
ERAZRANEE UG

ol AE|Z3| HIS

Guy Lepage®] W (13)& " A A A&t Ath 2284
2 717 A2 400 mgol] ok T2 o] =-vlEHE & 3mL
g 713 & A2 sl A 100C 2 1A FBIME S ol &
|23 S AT $BIIE £ Aoz Yasta 8t
6 mL& AH7bsto] 602 T wHkstATh o 7lo] FHS 3
mLE F7hskal 30 F¢ wikstd §4E F AR £
gt ofef] A2 oAEEReol=g £ R £ 22
3ol S A dol 28 Aol B85 e ¥
Fgdojrt. o] HFEAE Feste] strARvtEaY L
o) BN &2 A3k

i)

GC E4

Hewlette-Packardiit 2] HP 6890 series GC system2 A}-£ &}
o 7t HA gL EFSAtels, gEFAgel=
g Brggdgels EFAFWY At 24E 43
Aot ojuf AF&3} column& HP 19091J-4130] %) © v detector
2E FIDE AFS-8 gtk 89 £5& 150C (2 min) + 7T
/min + 265C (2 min)°] ] 2™ detectord} X += 300T o] Y



Park, J. S,

o},

TLC-FID 2A
g A E z}HsL NBE 100C e BdlA 54
$& GAAZ F 3,600 rpmol| A 1587+ 441223}
Zd| A 100 /113-4 AEE 10mle 222X 8 &=
23 20} E 12 5 (CHROMAROD-SIIo) A& 1 1S 4
31100 mm 9} o] E A/ 3IATh A B2 F oy
70:30:22 WA, ZEEXE, O ENSY TFES AL
@t} TLC-FID9] B Ao A §4 7}4 9] 8§42 160 mL/min,
F7H£L 20 mLimine 2 31 .2 scan speed= 302 E
sk 23 HzyE 9B JATRON# S IATROCODER
TC-21& A3} 4 2.1 Attenuation chart speed= 10.0 cm/min
> 239t

o miu rEi

al
ES

&l

Xl
=

Y
i
Rl

X|dhptol EbA0f Of

il

rel

P 726l Sol4

E37] 71§E& FAste AWA T ZFA AL Cu,
Cieo 2 Cig00]th B2 A7k 2 hr, 10 hr, 24 hr 2 48 hroj| A &
YJ]-Xﬂ Lipase-OF 360,0000] o] & ¥ 3} x| u}atol sl vleh

7}*1‘*"5]] E A& Fig. 19 AASEAT o] Aol o319,
83 E’l%*]ﬂ"ﬂ/ﬂ AR g N w2 X
AL Cgool e, T IO 7l &o] 52
AAe Cugol ek 54 728 5 AIZF A Craod
7188 & o] 74 gkt

rr

=

—8—— 2hr
....... O 10NF
90 4 —— = 24nr
— =g —- a8hr
809 g
2 A g
@ 701 - ~~_
S RN
] i O v
© 60 o o
>
I -0
50 o
40 4
30 T
12 14 16 18 20

Number of carbon

Figure 1. Hydrolysis characteristics of Ciao, Cigo and Cigy fatty acids.
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Figure 2. Hydrolysis characteristics of Cig.1, C201 and Caz fatty acids.
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Figure 3. Hydrolysis characteristics of Cags n-3), Caris n-3y and Cazs n3)
fatty acids.
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Figure 6. Hydrolysis characteristics of Cag, Capu (n-3) and Caos (n-3)
fatty acids.
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Figure 7. Hydrolysis characteristics of Cis 3 and Coze (n3) fatty
acids.
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