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Polyunsaturated Fatty Phosphatide Synthesis
by Industrial Phospholipase A,

Masashi Hosokawa™, Koretaro TAKAHASHI®,
Mutsuo Hatano* and Makoto Ear**

* Faculty of Fisheries, Hokkaido University,
3-1, Minato-cho, Hakodate-shi,
Hokkaido 041
** Foods and Liquors Research Laboratories,
Kyowa Hakko Co., Ltd. 4041, Ami, Ami-
machi, Inashiki-gun, Ibaraki-ken 300-03

Phospholipids consist of eicosapentaenoic
acid (EPA) and docosahexaenoic acid
(DHA) were synthesized by use of an in-
dustrial pancreatic phospholipase A;. Lyso-
phosphatidylcholine (LPC) isolated from a
commercial emulsifier, mixed fatty acids
obtained from sardine oil, the concentrated
sardine oil (EPA + DHA>60%), and 99.4%
EPA were used as substrates. Optimum
water content was found to 13.4%/system,
and optimum ratio of LPC to mixed free
fatty acids was 11: 18 in weight base. When
the substrate contained free EPA + DHA over
68%, the obtained phosphatidylcholine (PC)
contained more than 31% of EPA + DHA.
And when the substrate was 99.4% EPA, the
obtained PC contained more than 45% of
EPA, indicating that more than 90% of EPA
was incorporated into sn-2 position of the
PC molecule. (Received Mar. 11, 1991)
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LPC D#iEEWE, 99.1% (TLC-FID #Eick 3) TH-
fz.

A7 YRR, R v v (ARLFEER )
EHRIBE 6% OKBALE ) o AT bl THEBL 1.
i, Bohia v vHilERE THEBD 9% 7+ +
VICIERY%, —20°C, —40°C, —60°C DIEIARLT
ISR AR EL, X5i1C100% 7+ b VICERELT
AN * 3 7 — VKB A Y v 2 %A, —20C T
HNRFBLAKEZDFIL TEEEEETE&ICLD
EPA, DHA %iB#i L T, EPA BEHM42.2%, DHA
WEEA25.9% O 4 7 v llElime b 6¢ THBL L.
EPA & (Wi 99.4%) JHbEAmibFE) L oBA
Lte, 79BBHERD+ 24 Y v—¥ A, BiIGfRET
EWBOPSAFL, Bk, EEHEERLELOOEH
Wiz,
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LPC (B 99.1%) 110 mg & i5HiEE 180mg % 7'V
% 0 — )V (nacalai tesque &XAFA) 5ml it H#
#%, %R+ Y,—¥ A, 60mg (Protein 38.8%) % 6
mM B{th vy o AEF 200mM + ) -SSR
(pHB.0) KEBLItbDEMAT, *X77F VN2
) (PC) DEBERICE LFTTRIEROKIBOEE
oW TRE L.

%7/, LPC110mg o LIS E % 30 mg 7 5
600 mg £ TEAT, PC DEKEICBELITTHEE LPC
LIEiBoRELERD 2. WTFhofe s, 25C,
1500 rpm I CTRBEETICXDBELENS 48
RIE%fT\, Folch B (Y ook b-2%/—n
(2:1, V/V) &I, 0.2A80K%ENA 3.) CIEER
SEME L. PC & LPC ORI, L =885k
43% Sep-Pak cartridge (Waters Associates, Inc.)
KBEL, 72 ooF stk - TISHRRES S\ 158,
ANtk -TBIH 1.
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TH-102, + b o v (#) ok - TIEERBASH L
fo. &1z, #HEBH TLC v -+ (Silica gel 60, E.
Merck) T PC & LPC 24 E L THIXL, zhdo
E5 OIS A X2 0= b 75 7 4 — (Unisole
3000, 3¢ x4m, H3RH I L) THFLT.
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Merck) % B\ CHRERSHERE Sy (2 BIHIR) 5T
LPC HA2EMX L, EHBHEKESR o757
4 —=THF LI
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(1) E#EkNE

FRE Y —¥ Ay I2 kB LPC 5 PC ~OAK
RISASE LTS iz, BHKABRIZDVTREL
fo. TR, Fig. 1L iRt X9, BEWHEY ~-
FiokB 7Y &Y FAROBA LR, RIGROKAIE
RARESHBEhE L EMWREN. THhbE, KGR
BE LB LABRRIGOMIET & 5 IKMBERIEHE
HX N, WIKDEWDILTE S L ARRKIEOHRHSE
Tl RIEROKASERN0.5ml (RISFRD13.4%)
DEE, PCOAREN13.8% LBELEWEERL,
KABH0.4ml, 0.6ml ®& %icld PC DR
ZNENT.2%, 6.9% LIETLE. 2o &&b, PC
» 5 LPC ARRIEOERKSRIZ0.5ml TH LY
WL, DR oMk SRRSO %1T- 12

(2 ZHEEBL

FREYN—F Ay ik 5T 27 VARRIGOBET
%5 LPC LB BEH OB VICL S PC ABA
DRABIZ D WTHRET L /. LPC % 110 mg &—FicL,
FEiBORMEAEILSE T PC DAKAET- 1.
Fig. 2 KRT & i, NGRHBRR M 180 mg ¥ TlIEH
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Fig. 1 Effect of water content on PC
synthesis by phospholipase A,
LPC* and sardine oil fatty acid mixture
were used as substrates.
*LPC : Lysophosphatidylcholine
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Fig. 2 Effect of fatty acid amouut on PC
synthesis by phospholipase A,
LPC and sardine oil fatty acid mixture
were used as substrates.

LT, #AFY—¥ A itk d PCOERIZOWVT
s L, B8 & LTHV LPC &IEMEROAERS
Bim % Table 1 i, PC O AR & Z OIEHERHER
% Table 2 i2;RF. PC O&WM®BIE, 1 7 vihiElHER
FEEE LTHOWKEAR 13.8%, Z0BENERAL
tIBAIT I3 14.8%, EPA ERERVWAEAR 15.9%
L3, HUPA SEBMSEVWEEHKLE.

BEE LPC OlglimEmk i, v/ —VBRH:50.5% &
£<, EPA i10.2%, DHA @& h TV OICK
L, A& ht: PC thiciz EPA, DHA 88 &hT
Wi, THbb, Afshi PCHo EPA, DHA &
BEEBE L THVW SISO EPA, DHA DRE
KEBshTBY, 17 vilEli® (EPA 14.0%
DHAS8.9%) #EHL LTHAVWLIBAR, ARShi
PC 8@ EPA, DHA 2BH»BEhEN 6.0%, 4.0% T
Hotoiex L, EPA % 42.2%, DHA #25.9% &
ISR ARE L LTHWABAK IR, Aafshsi PC
tho EPA, DHA 2BiRE=h£h 20.1%, 11.2% %5
HTWh, £, EPA ER (BB 9.4%) 2#EHL L
THRWEEAR, Alisht: PCHBOEPA ZEN
45.1% It b 78D, A& hi: PC holsiBaR A,
BEEE LTHVWEIEDNRE LPC OleliBoBEOND

Table 1 Fatty acid composition of sardine oil fatty acid mixture and LPC
prepared as substrates for the PC synthesis using phospholipase A,

Fatty acid (%)

Substrate 16 .0 18:0 18:1 18:2 20:5 22:6
LPC 23.6 6.9 11.3 50.5 0.2 —
Fatty acid mixture * 15.2 4.0 15.2 2.0 14.0 8.9
EPA, DHA concentrated fatty acid
mixture * 0.5 4.4 1.9 0.9 42.2 25.9

* Fatty acid mixtures prepared from sardine oil

Table 2 Fatty acid composition of synthesized PC by phospholipase A,

.Fatty acid (%)

Yoieln
Substrate % 16:0 18:0 18:1  18:2  20:5  22:6
Fatty acid mixture * 13.8 19.8 4.8 13.3 29.3 6.0 4.0
EPA, DHA concentrated
fatty acid mixture * 14.8 12.6 5.2 7.4 28.0 20.1 11.2
Purified EPA 15.9 12.3 3.4 6.5 26.4 45.1 —

* Fatty acid mixtures prepared from sardine oil

** PC (%)/Phospholipid
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RAFYN—¥ A, KB BBEHEREELE»D B/
B, AL PCEBU TR K Y, —€ A, 2FNT
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ZOHT L. Table 3 1Rl kdic, PCHhicgth
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FALFE LTHRSNTWE ) VR Y VISB X b R
L7z LPC, BoicA4 v vimayr (LU THSL .
HUFA 2EH & LTHY, 77RBHEE+ 2+ 1) v—
¥ A, #iffic & 5 HUFA 8% PC 0K AT -7,

Table 3 Fatty acid composition of sn-1 and
sn-2 of synthesized PC by phospho-

lipase A,
Synthesized PC
Fatty
acid Total sn-1 sn-2
16:0 19.5 23.1 14.6
18:0 6.0 7.2 3.9
18:1 12.4 11.4 13.6
18:2 32.8 51.5 8.9
20:5 8.5 0.2 16.0
22:6 4.9 - 9.5
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