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Lipase-mediated Interesterification of a Highly Unsaturated
Fatty Acid-containing Acylglycerol Mixture

Masashi Hosokawa, Aki Horil, and Koretaro TAKAHASHI

Faculty of Fisheries, Hokkaido University
(3-1-1, Minato-cho, Hakodate-shi, Hokkaido 041-8611)

Abstract : The triacylglycerol (TG) molar ratio was augmented by Lipozyme IM-mediated
interesterification of docosahexaenoic acid (DHA) rich (72.0%) partial acylglycerol mixtures
(DHA-70 G). DHA-70 G used as substrate contained TG at 49.3%. Through interesterification
mediated by Lipozyme IM previously dried with phosphoric anhydride prior to reaction, TG
increased to 64.5% by 24 h.

The addition of molecular sieves in the reaction system at this point was effective by further
increased TG in the reaction product. This content finally reached 81.0% at 48 h
interesterification. DHA content dominated for 73.7% of the fatty acids in TG thus obtained.

Key words : docosahexaenoic acid, interesterification, acylglycerol mixture, docosahexaenoic
acid-enriched triacylglycerol, Lipozyme IM
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Fig. 1 Effect of Water Activity of Lipozyme IM

on Interesterification of DHA 70G, Desig-
nated as “Substrate”.

Reaction conditions : DHA-70 G (20 mg)
containing hexane 2 mL, Lipozyme IM 30
mg (initial weight 30 mg), 40°C, 24 h, 75
strokes/min.

Abbreviations : TG; triacylglycerol, FFA ;
free fatty acid, 1,3-DG ; 1,3-diacylglyc-
erol, 1,2-DG ; 1,2-diacylglycerol, MG ;
monoacylglycerol.
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Fig. 2 Effect of Molecular Sieve on Lipozyme
IM-mediated Interesterification of DHA
70G.

Reaction conditions : Hexane 2mL which
contains DHA-70 G (20 mg), dried Li-
pozyme IM (initial weight 30 mg), and
molecular sieve 120 mg (added after 24
h), 40°C, 48 h, 75 strokes/min.
Abbreviations are same as in Fig. 1.
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Fig. 3 Effect of DHA-70G Content on Lipozyme
IM-mediated Interesterification.
Reaction conditions : Hexane 2mL which
contains selected concentration of DHA-70
G, Lipozyme IM (initial weight 30 mg),
and molecular sieve 120 mg, 40°C, 75
strokes/min.
Abbreviations are same as in Fig. 1.
Table 1 DHA Content (9% )of the Substrate (DHA
-70 G)and the Reaction Product after Li-
pozyme IM-mediated Intersterification.
Substrate Reaction
DHA-70 G product
Total 72.0 71.9
TG fraction 65.3 73.7
PG fraction 87.0 69.9

Abbreviations : DHA-70G ; acylglycerol mixture,
TG ; triacylglycerol, PG ; partial acylglycerol.

B 488 1% (1999) 53

RPN EERRE L2 2 ENMEIN TN E19.16)
#'E DHA-70 G OB AHMI EroDIicE b0,
RISz 553 1, 3-DG oHANER LIz &
Mo, KRISCENT ST VIVHEBBEIEHE SN -
T3 Z LI his,

34 [EBHEROANRUBINECE T

RS ) 0 g B B R 1< 3513 5 DHA Mkt
12, #E DHA-70 G th» DHA AT l~ZE(LDE
hote LHL TGICIR > TAKEE, #E DHA-T0
G @ TG 1 DHA $iikthid 65.3% Tdh - fcDiTxt
U, RISHESE#HO TG thizid DHA 2R 73.7% HFFEL T
U7z (Table 1), ZAUIPERT 2 7 VI LD EFTIC
E b1 DHA B RE W PG 08 TG s &#Hx h,
TG o DHA iDL ic/iebTH B EEZ Hh
%o HEHORIEEARH LR, VRS L IM
300 mg (2% LEE DHA-70 G 200 mg 7Tt 88.7
EE %, 2000 mg 7RINTIE 94.6% 1275 5 72,
PULOERXYD, V) ERFA L IM DK% RICK
*L, BORIERICELF 25V —T2BMT 32 &I
L0, BEREMTILVS)E) VEEUISKD
DHA i@ TG 2B oh b Z ENHO N EN -
720

(A4 1998 4E 7 B 22 A, 2F : 1998410 H 28 H)

X ®

1) &KE—-B, #liER, MLy, 40, 974 (1991).

2) Y. Tanaka, J. Hirano, T. Funada, J. Am.Oil
Chem. Soc., 69, 1210 (1992).

3) Y. Shimada, K. Maruyama, S. Okazaki, M. Naka-
mura, A. Sugihara, Y. Tominaga, J. Am.Oil
Chem. Soc., 71, 951 (1994).

4) K. Osada, K. Takahashi, M. Hatano, J. Jpn. Oil
Chem. Soc., 39, 50 (1990).

5) Y. Kosugi, N. Azuma, J. Am. Oil Chem. Soc., 71,
1397 (1994).

6) T. Yamane, T. Suzuki, Y. Sahashi, L. Vikersveen,
T. Hoshino, J. Am. Oil Chem. Soc., 69, 1104 (1992).

7) g %, S, FARERB Mk, 42, 30(1993).

8) K FEZ, K HiF, PR, ik, 46, 785(1997).

9) Y. Tanaka, J. Hirano, T. Funada, J. Am.Oil
Chem. Soc., 71, 331 (1994).

10) ML, ME IE L, 43, 39 (1994).

11) R.H. Valivety, P.J. Halling, A.R. Macrae,
Biochim. Biophys. Acta., 1118, 218 (1992).

12) 1. Svensson, P. Adlercreutz, B. Mattiasson, oJ.
Am. Oil Chem. Soc., 69, 986 (1992).

13) M.E. Fewster, B.J. Burns, J.F. Mead, J. Chro-
matogr., 43, 120 (1969).

14) HPEA, Ml IE, PFEER Mdby:, 41, 563 (1992).

15) F. Ergan, M. Tarani, G. Andre, J. Am. Oil Chem.
Soc., 68, 412 (1991).

16) G.G. Haraldsson, B.O. Gudmundsson, O. Al-
marsson, Tetrahedron, 51, 941 (1995).

53



58 BAMILERE F48% $£15(199)

[/ —}] KHPET 7 (Setaria italica Beauv.)
BrHoy bRy ) —IVEE

b X— - mEF
FEEHE RS ARFLFHE (T13-8512 HHRIR L LERAT 1 Fih)

EEHFI DT 7 (Setaria italica Beauv.) EFH LUHENFDOY b5 ) —VERIZONT, GC-MS 47Tl
BREEL o7, TOME, BXTu—dhDy bRy ) —IVEERIT 20~40% ORET, EHIck->TH
RO OEEWHEENG M. Fio, BFEBANBTIEIZN G, -7,

GEfsE . BHEE%) Vol. 48, No. 1, 41 (1999)

[/ =] HHEALEERROEN 2B R U fcPhii /) O 3¢

WO R Al =
SR TR (T101-8433 JURAFTAER — Y 4 2-2-1)
#2 ST PR (T101-8433 RFHT-ARMEX — V46 2-2-1)

WFEAM R S RIS TR B OHED SRS T IS RIT TR B A RE L, AT RBORBEERT S
72¥1iZ Kubelka-Munk @ ¥ #E#HAG L CBOFERELEWICHA SR T, #ER—EHELTHMIZDOT
&7 K/S HICHib » TRBHR OBERE (S) EBUUREL (K) 2RI~ ICHH Uic, £ DR, K/SfliE—EH &
LT R BHACHBELUTZERE LTIOES &Ik -T, THEH © M7 reib) &0 efiRbsisE
OBEREITEF O R Y L 27 I)IVEPHAICHE UTHERMNEROEMHEOKRE AT TS I E2HRA LT
Kubelka—Munk 0—&$ & LTD K/SfHicfib - T, BIURE (K) DA% U UnsEs ) OFFli 5 k%
RELZOHMEEHEE L, (G#E#&E - ILOJEF) Vol. 48, No. 1, 45 (1999)

[/=F UNR=BIZLEREAT VN7V EY ¥
REYMD AT X T VRIS

AN HESD - SR A - AR KER
AR BE S (T041-8611 f vy 3-1-1)

KayAFH4 8 (DHA) % 72.0% L7 A7) Y ViIREYW (PG) 2 RIGHE & LTHBH S 7 v IVE
BEEERERMETICY) RY A L IMIZX BN TR T NVKBRISENFY VR TIT»1ce (IR N T VTY)
Y U (TG) ITE#T B RUSEHICOOTHRI LIGER, OHoHrUHHBMLY v E2ROTY RY 1 L IM 2K
LTHOSRIBICHT 3 &, @QELF 25— TE2HVTHBEDOKSEBRET S ED 2 501G TG MRkt x258
BIDICENTH B E5ADI, THRDLEREE RO TC AR 49.4% 123t U, Kistk i TG EkROI
&0 64.5% (RIGKM24 h) it LR L, OEB2Q0%HT (AEHKIGHRE 48 h) TIX, TG LI X SIC LR
L, 81.0% ORIEHMEBSE I ENTE, Zhick->THESNz TGIZ73.7% ® DHA 24 AT,

GlidkE . EEEAME) Vol. 48, No. 1, 51 (1999)

58




