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EESIFRR K Y —KARLLE L VT v OIIKS
BAERND, BETHS LV F vtk o TmkamER
MHELLHEL, ZOoREXVVF ryoBbick3
LickiftE, BLEEick3ER K Y —FADKE
YALE RO L.

ThETIROBBLIEE Ic L ZBEOREE/LICOW
THRELHE ST 3. Matsushita (1975) i3 Y
J =B Fa—F 234 FEBETZOZRDE
Bk YV HR 7 LT —ERELLBEESH, )7
vy, 3 M) LAY UBHEEBENLY, RSV VEE
HAL ST B L84 L7z, Chio and Tappel (1969) i3
sulfhydryl B2 feEEBLRRARYIC & D RigHE
fLEhPFNT L, BIUBEIKED 2z NADPH
Froa—aCLE s 2 —¥H s nY — sBONE
BRI EOHBER S ONBO D ICERT S
z L%®H7-. Chen and Packett (1971) i3 g-2
Wy o= — R EEABRILY  — VERE XU E 0K
HiekoTEdTa L, HFMO (1972) 1) -+,
R v BEUF b n—sCORERRBORILE
HELBBZR2NWTAREN S LB, 20iED, 3
Fav Ry FTRIsaYy—aicddTang Fat—3%
FH4 FBRUBROBYOERS Osinskaya and
Chumakov (1980) * X 7* Buege and Aust (1978)
REDOTHESNhTNS. LhL, BIBEEDORR &
)~ K ARFIODOTORE RGO, B8R
TEHEHEYE AN Fa—F %94 FTHELTS
bODIEPIC, ZROBHTHS LTE56DbHY,

il
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HH - €M (1972) JRFEH 5~9 o 4-hydroxy-
2-en-1-al ZHEHEE L T 3.

AMETIR, BILEEEL TR, LVBAF N
ERONTHRRK Y A—FAREZRKSWOTHREL, 4
7a? b3 74 IEKDOTRILY / VVBRA F RO
BYESEFBEL, SBROEI POk R Y —FA
EBUG L TREREREALT 2 b&8% GLC i &
DTHEEL, &5t GC-MS kk>T chd{key
ZRAEL=OTHET 2.

X R 5 &

1. LY FroRshE

F#L=7 F YIEE» S Faure (1950) 5% TE
vy F VESESABIS A (18 Hyflo-Su-
per-Cel 2:1) sy o=+ 25 7 4 THHEL, 7upk
Wb rx)—p 4] ThERE, X 7rFP0
TR) =TIV, FRAT s FINL Y b—NEE
Hitk, 7maknn: 22/ —n 3:2 BHESEE
i, Zhiz TLC TH—2 £y bEEL. LY
FURBOMEE Fig. | wRY.

BBE v yF v EBBERIIETT 30°C TM4E
MBEL, Bty yF 2Bk,

2.  RAKRYNN—HAEEAE

Wells and Hanahan (1969) ofiic# Ui, &
BT AUANZ DS B —FN-5%A4/,~n 2.0
ml ZELLicr v F w8 10 gmol iz 0.22M Na-
Cl-20 mM CaCl,~-1 mM EDTA (pH 7.5) 254 i
®s L iz Crotalus adamanteus Fgh o 998 Uik R
kY)se—¥A (EC. 3.1.1.4, Sigma #8)) 0.8 .g
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Egg yolk 60 ml
extracted with 180 m1 of EtOH
centrifuged
Supernatant
added with 50% CdCl.
Precipitate
washed with EtOH
suspended in 27 ml of Eta0
added with H20 to clarify suspension
precipitated with 27 m1 of EtOH
added with 10% HC1-MeOH to remove CdCl.
precipitated with acetone
Crude lecithin
subjected to silisic acid column
chromatography ( silisic acid 5 g with
Hyflo-Super-Cel 2.5 g ) X 8 columns
eluted with CHCl,: MeOH 3:2

Lecithin

Fig. 1. Preparation of lecithin from egg
yolk.

ZMA, J0MMMLLRESH, 25°C TS ARG
EHf RUSKRT®HR, 242/ —-18.0ml 2%, K
Sk 1.O0ml oz x5 % Snyder and Stephens
(1959) DHETERL, z2AFIEORDLEEVY
F v OMKBEELE LT

3. V/LUEATFLOELL

)/ vvER A F (GEFAbEED % Frankel et al.
(1961) Or4Mhssrae 574 THEK,
AR —5—THELEAED 40°C TBRIL L. Bt
LT TBA f (Ottolenghi, 1959), POV (H
AbEHmse, 197]) BLUBRYI VBT b B
Exfmosnm (P, 1974) %BIE L.

4, BE) /LVEBAFNCEBRAKRYUNR—-EA
MRS L HESR

RRAFYN—VAERILLY) / VYBAF M E S L
AvFar—Ygag vk VYFVERD S HE B HE
(Method-A) =it 0.306 M NaCl-1.39 mM EDTA
(pH 7.5) 0.9ml i Uiz kR F Y e—¥A 40
pg xR —n 01ml iEhLi-Bk) /Lo
AF N 60ug BNZ, 25°C T F L4 vdan
—Yavllk# 20p GRrFY,*—FA 0.8,
BiLY) , voEBAF L2sg) % 100mM CaCl,
S5ul LEBRSB—=Fr-5%4%27— 2.0ml
KEH LIV v F v 10 pmol 20 L TRER KIS
ek

—F, TvA vFa—va yEFTIRBRILY /LY
B4 F A EEERISRICRNT 2 ik (Method-B)
TRSYBT—FN-5%Br%2/—n 1.Oml K BEHL
FLyF v 10umol S Bx—FN-5% %)

—n LOoml g & L BMkY 7 v v B2 F v 800
4g &, 0.22M NaCl-20mM CaCl,-I mM EDTA

(PH 7.5) 254l iclsdr Lick Rk Y t—2 A 0.8 4
EEMATHRRIGS ¥,

sk (%) =278 %100

A BLY) / VYBAF VBRI KBTI LY F
v OIKSHRE

B: ®{LY 7 vyERAF AMEIMICE T ZIKARE
Tx L.

5. ®{tY /L EBAFLO Bio-Beads S-X3 (C
L BAE

40°C, 4 EILY/ L VB AF N 435.6mg %
Bio-Beads S-X3 # 35 4 (1.54x135em) @i,
Ny VEBRHAEUTERL, LIml 92 HEL
TRYEVERER, BEREZAELE.

6. SBRMES® GC-MS 4F

TR — VIR U AMRYIE 4 (Fraction d) ic
Fig. 2 {t/Rd & 5 k&EdE EDTA Lok %N
Z, Vahr—2—THEBEE, kX&) —¥AL
AT25°C, 603WF L4 vdam—vayvli

T4 vFaR—va vk AEORH, R
PEELT Copo BAFAVBLIUHHAELT T —
FERNZL, BLOOMELTz—FAEOD FELRED,
BB+ Y v AT KK, EREREL, Jhonson er
al. (1970) OHBKIE LTV A F L E K 5 ¥

Fraction d 6 mg in 1.0 ml of EtOH
added with 5 m1 of 0.306 M NaCl-
1.39 mM EDTA, pH 7.5
sonicated for 5 min
added with phospholipase A 1 mg
in 5 ml of 0.306 M NaC1~ 1.39 mM EDTA,
pH 7.5
preincubated at 25°C for 60 min
added with 4 g of NaCl { solid )
added with 25 ml of Et,0 and
200°pg of Cae:o ~ Me in § m1 of Et,0

shaken
centrifuged
Upper[;hase L;;Lr phase
added with 30 ml
———— of Eta0 { two times )
Upper phase Lower phase

added with Na,50, ( solid )
filtered
evaporated to dryness
Residual Fraction d
treated with DMH, CH,N; and TMS
. Gas-liquid chromatigraphy

Fig. 2. Preparation of sample for gas-
liquid chromatography after incubation
with phospholipase A.



(DMH) 4k, Schlenk and Gellerman (1960) @ 1.00
LA F (Me) {k, Freedman (1967) o 55T b
Y xFuv Y (TMS) L. F2F Y —FA
mBLib0 &, @nEo Fraction d g>W0WTHR
sa2 bS5 oRF L. HRou=b 5 7 4 1
5% SE-30
(60-80 » » 2 Shimalite W) #3532 #5354 (2m
X4mm) T 100~220°C, 2°C/5 ¢ FBEHF L 7. 0.25
¥— s ERELEEECHE L, RIBEEREELT

Atz Cup BAFAED HNERTHRL, &2 -

GC-4BPFE (B#ESUfeRE) 2R,

kYt — AMEIZXD B LY —2% GC-MS Wavelength ( nm )

BLEEICLE ARk Y - FAEE 73

Optical density

= s §
210 230 250 270 290 are 330 35

o

(RM-50GC g BEFRED) <ol 44 v1L Fig. 3. Ultra violet absorption spectra of
< ~ o3 o lecithin and autoxidized lecithin. The
BER 606V T mfe 0~800 OwR LY IEIDT spectrum of lecithin (A) was measured
EAEL.. at 1.06mM in ethanol. Lecithin was
oxidized at 30°C for 24 h and the spectrum
BREBIUEXK (B) was measured at 0.19mM in ethanol.
1. RAKRYN—BALCEBLIFV
ORI B 10
&25&%{5[&1{21&7 b Fig' 3 kR tecithin Lecithin 12.0umol
LTh3AMABROLVVF Y ERHNOTH o Autoxidized Tecithin 10.3umol
Z:‘hl}/\"—‘EA{CJ:Z;V“/i-‘/@jJuzkﬁ} [ Reaction time 15min
ﬁ@%ﬁiﬁy Eﬁﬁiﬁ&(fﬁﬂf\ﬁ%ﬂKO Autoxidized lecithin
WTHE L-f5R % Fig. 4 wRid. & P A
AA ) S CABHBREERNT S0 08 12 2 2
Ph ipase
Offt, BERCIOTRIVKARE 3 H
BEDLBVT, BERIREHEICE O Lecithin
s S 2 Lecithin 11.8umol
PTRIKSHREIRD SRHTHS C H Autoxidized lecithin 10.3umol
ENEELVOT, 2.025ml ORER 2 2.5 Phospholipase A 0.8yg
’Cﬁiﬁ O.Sug, ﬁﬁéﬁ(\] IO”mOI' - Autoxidized lecithin
RIGERT 15 43, 25°C 2RGRMSEHRD 3
fz. ZO%#id Wells and Hanahan 2 - T;——;O
(1969) DFERFY ¥—F Aﬁ']i%ﬁ:&: = Reaction time ( min )
BiE—H LT3, 5
&'ft@ﬁfﬁ’&ﬁ\‘?’ 233nm @%wﬁg& Lecithin Phospholipase A 0.8yg
IR% Fig. 3 KRLTW3 30°C T1H Reaction time 15min
B 7eBRibL v F VR RE & L THER 2
L7z & ok Fig. 4 iRl
ThE2EH>CELSBEFLE T4 ) o
b, BRELEGRHOMKIcL>TM 5 10 15 20

KA RE DI N BD ol
BibvyFrBOBMcL 2BV YT
vhDkEL L v F EMORRIRALL
BDON BEh2. ThdbDl Ehb,
BiLvyF vERERE LIBA&OMKS
REORDORE R L Y F Y BBRILLT

Lecithin ( pmol )

Fig. 4. Hydrolysis of lecithin and autoxidized lecithin with
phospholipase A. A mixture of enzyme (0.8 x«g) in 25 .1 of
0.22M NaCl-20 mM CaCl,-1 mM EDTA pH 7. 5 and lecithin
(about 10 umol) in 2ml of 95 % ether-5% methanol was
shaken vigorously for 30s and set aside at 25°C for 15 min.
Then ester group was determined. Lecithin was oxidized
at 30°C for 24 h.



BRECRVEBLVIEDOARIZDOTRIEL, vovF
Y OBALERBIC L D &R & Y 0~ ADREHAL S
haclickz el coBRLEHEICK 2K
Y- ARBEEERT TS0, HBOER
TREBLEEL LTRBILY / vvBRA FAzBonik.
2. BiY /LVBXAFLNICEBRAKRYNA—E A
maE

FRE Y~ ALZBRILY 2 VBRATFVES LA
YFan—va vk, HEENETS Method-A %
AundL, c2kY)s,e—¥A 40£g/0.9ml & 40°C,
4RBLY LB AFL 60ug/0.1ml DT LA
VHaR—Va VEBHLEELOBERKI, Fig. 5 R
T35 25°C, 0BDF VA4 vFa—va VT
FEHOK 0 BoslEEE R, 0[P E LS vF
N—Y g vy LT HHAEOHININTHEO. T, B
#404g/0.9ml LD NBFOF LA vk an—va
YRICEMTREBLY) /v oBx FroRid Fig
6 iIRT E3ic 60.g/0.1ml T, FEHORK 30 BH
PBEXNTERFICELE. 2O VL vdaN—vy
vk TO BRRGHR (2.025ml) o B BER 0.8
ug L TRILY 2 LB A F v L 2ug L 12 5.
—F, PvdAvFan—va vE$CBRRIER
2.025ml) ic@(kY) 2 vYBRA FEk EERRMLT
HEERIE T 2 Method-B 2HW2 &, Fig. 6 T
TREEOIEER 0.82g kLT 40°C, 4 BRE{L
V) UVBAFAURIIENEM T 2 LAERGLER
L, 0 olEETRIBRILY / VB2 FLORME
12 800 xg THOK. BREHOW I X% HETS
e B s Method-A & Method-B ki3 384LY
JVVBAFNVBOERORRBROX S icEEEh
2. Method-A T 10%x 4/ —nixkk (1.0ml)
hERfbY S L VERA Fv 60ug & BER 40ug A3 30
SRS L TRENESEZ Y TP ITET DI
L, Method-B TiRERRIGR (2.025ml) b ic#
Y/ vvEa 7 800 ng, BF 0.82g BLUE
EHy 10 pmol HiEEICELEL, BMLY /LB F
NEBROEMY BRE BEORIGLARIKECD,
BRERO—PIEBEZIINMCBEEERNTI2LD
Bic, $BRd 3 &) KBREFECEET 2Le500
BB L L ZHEREOEZROEBRLTNEEE
bhz.

oXK, VI VVBAFNVOBRIEELFRA K YN~
FARELOBRE B L. Y/ VYBRAFNVE
40°C TRfbs 3 & Fig. 7 THL» XS iK, TBA
tf, POV, E o Fhbl BHBKRT, 20Ok ik
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Preincubation time { min )

Fig. 5. Effect of preincubation time on
inhibition of phospholipase A. Enzyme (40. 4
#g) in 0,9ml of 0.306 M NacCl-1.39 mM
EDTA pH 7.5 was preincubated at 25°C
with autoxidized linolenate (60 xg, oxidized
at 40°C for 4 days) in 0.1 ml of ethanol.
At specific time intervals, 20 4l of the solu-
tion (enzyme 0.8 g and autoxidized linole-
nate 1.2 xg) and 5zl of 100 mM CaCl, were
added to lecithin (13.1 zmol) in 2ml of 95
% ether-5 % methanol, and enzyme activity
was determined as described in Fig. 4. The
inhibition rate was calculated as per cent
inhibition taking the original activity as
100 %.

SHETROE B F, ~M Foaos—F 344 FoLk
B MREZTNIREDES BEAOETH RBR S,
OBy /) vERAF LR H T Method-A &
Method-B CHZEARET S &, Fig. 8 TRT KD
ic Method-A 1tk % & 2 H BELT3I0 %% HAEL,
ZOHO AEOHEME /AT, BIEEHICEL .
Method-B iz k2 & | GEMLCIk BREAVN &L, 3
BELTH 30 BIHEEZRL, Z0#H bFhio#H
MUz PlEo#RE»SLIBOERTII4 B8LY /
vyERAF AR,

3. BtV /LYvBAFAORLIAR IS T 4
EEBERICLZEE

40°C, 488 Y./ v B »*F % Bio-Beads
S-X3 ¥nvyu< b5 74T Fig. 9 WRTESic
SESRAE L. aBESs S8k, bENMN B
%, CEAVHEEAEITdEIVBIMRERDT
b, it Bk (1975) BEYE—2 HAEEOFEH
FEERKFETREL, alsy & 903 (HIEE
1190), b4} id 622, cEAHE298 L#H&EL:. zh
5SEADKR KR Y - AEMIAERSE Method-
A & Method-B CHRIFE L 7c#EE % Table ! 2R,
Method-A Tt a ERMBEEMEFERERL, ROT
bES, dEATHD, chdiRrLTFRG 0B LIE
OMERTHD. —F, Method-B it d @
BEEMERERL, ROTaEs, bESTHO:.
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40 .

Method-A

30t

20 |

Inhibition rate { % )

0 SRR SO S DU——"

30 60 90 120
in 1 m)l of preincubation
medium ( enzyme 40 yg )

Inhibition rate ( % )

60

Method-B

400 800 1200
in 2 m1 of reaction medium
( enzyme 0.8 pg)

1600

Autoxidized 1inolenate ( pg)

Fig. 6.

Inhibition of phospholipase A by autoxidized linolenate.

Method-A-with

preincubation: Enzyme (40 »g) were preincubated with autoxidized linolenate (20-120
ug, oxidized at 40°C for 4 days) and the inhibition rate was determined as described

in Fig. 5.

Method-B-without preincubation: 25«1 of enzyme (0.8 xg) solution and

autoxidized linolenate (200-1600 »g, oxidized at 40°C for 4 days) in 1.0ml of 95%
ether-5 % methanol were directly added to lecithin (10 gmol) in 1.0ml of 95¢%
ether-5 % methanol, and the enzyme activity was determined at a reaction time

of 15min.
20 5 1200
- TBA value
! ' 12 e~
o
s Ercm,2330m | o £
z » pel &
> ] ~
g 10¢ - 100 o
find J2 @ O
3 3 L
a.
- 11
i
0 Jo

] 2 3 4 5
Autoxidation time at 40°C ( days )

Fig. 7. Autoxidation of linolenate at 40°C.

4. RAKRYN—HARBICEET IBIESBEMO
el

BREHEEOREVAESIKDNT, % OB
S OBERLIBHI% O BNEE T THRIGHEHEY
BERRZ L. THbbL, 2k —vAREdE
43 & wmpe d @4y (Origin) % DMH, Me, TMS 4k,
# GLC THHL, EMBEJEKOS RIS
5 n% Fig. 10 RL T3, &~ HHENI
EayE e LTV Cuw BXFA (=2 14)
EOHMNEETHER LUK (Table 2), kzk),o—t

[y w
o =3

-
=3
o

Inhibition rate { % )

s 6 7
days )

(=]

1 2 3 4
Autoxidation time {

Fig. 8. Inhibition of phospholipase A by
linolenate oxidized at 40°C for various
times. In method-A O——Q enzyme (40
#g) was preincutated with autoxidized lino-
lenate (604xg) for 30min as described in
Fig. 6. In method-B @——@ enzyme (0.8
#g) and autoxidized linolenate (800 xg) were
added to the reaction mixture without pre-
incubation as described in Fig. 6.

AREick BicHD LY — 2 it Fig. 10 ©
BEEMALTVS. BRLEICKD, LBRIEHED &

We—29, 1, 138X 6oLz E—-26,
7, 8uBDLE. thdo—2% GC-MS ¢4

L%



~
e

20

o

Lipid weight ( mg / tube )
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Tube number { 1.9 ml / tube )

Fig. 9. Gel chromatogram of autoxidized
linolenate on Bio-Beads S-X3 column.
Autoxidized linolenate (435.6mg, oxidized
at 40°C for 4 days) was gel-chromatograph-
ed on Bio-Beads S-X3 column (1.53x135
cm) with benzene.

E—2% 9: DMH {LZFcHEL, 2F12 v i
240 TR#LC—s12 m/e 111 ©& 3 (Fig. 11).
M-15 (—CH;), M-31 (-OCHy), m/e 59

Table 1.

76 WHEHF - bl #.BKEY

(HyCOCO) 073/ 2 v FRAFAMTRAF N, M-
44, m/e 44 |3 DMH FEETH I EERRLT
3. Zhix methyl 9-formyl-8-nonenoate o
DMH #%#kTd 3 (Nakamura ef al., 1977). &
-2 1 HF A4 Vi 254 THEL -7 3 m/fe 111
THY, ©—27 9 0 WK TRESELS 1H XL
methyl 10-formyl-9-decenoate » DMH gk T
& 3 (Nakamura et al., 1977). 2—413: 3F4 #
vix 356 T, M-31, m/e 59, 55 oA FNTRF
W, M-44, m/e 44 »» o DMH 3H¥fk, M-89, m/e
7305 TMS FEKTHD, HEr—2s mje 199 13
TMS ORI BEAHES¥ 5. Chit methyl 11-for-
myl-9-hydroxy-10-undecenoate ¢ DMH, TMS
BHEATHL (hRS, 1979). E—56: /AF42
vid, FEBIONEOH mle 271 (M-15), 255 (M-
3D o FEEND 286 THEEHEEND (Fig. 11).
M-31, m/e 59, 55 RAFrzrFACHRL, &

Inhibition of phospholipase A by autoxidized linolenate fractions.

Linolenate was oxidized at 40°C for 4 days and fractionated as described in

Fig. 9.

Method-A*-with preincubation

Method-B+*-without preincubation

enzyme 40 ug enzyme 0.8 g

Fraction | Added amount (xg) | Inhibition rate (%) | Added amount (ng) | Inhibition rate (%)ﬁ
a 60. 04 411 1208 5.7

b 59.97 38.1 1213 37.4

c 60. 01 3.0 1200 22,2

d 59.96 30.6 1204 58.5

d’ 59.95 9.0 1200 22.4
Origin 60. 06 36.6 1211 52.7 N

* See legend in Fig. 6.

59SE=36: 2mX4mm
0°C—22D°C

(2°C/min)

L X RN T T 1
Retention time

b Db 50 .A :. 60 ..
min )

Fig. 10. Gas-liquid chromatogram of Fraction d treated with DMH, CH,N, and TMS.
GLC was carried out on Fraction d after treatment with dimethylhydrazine, diazomethane
and trimethylchrolosilane and hexamethyldisilazane, with a Shimadzu GC-4BPEF gas
chromatograph equipped with 2mx4mm I. D. glass column, packed with 5% SE-30
on 60-80 mesh Shimalite W. Temperature was linearly programmed 100 to 220°C at 2°C

per min.

Fraction d (6 mg) was subjected to GLC before and after preincubation with

enzyme (1 mg) as described in Fig. 2. Shadowed peaks were significantly decreased after

preincubation with enzyme.
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Table 2.

Phospholipase A reactants in degradation products of autoxidized

linolenate*. The peak areas were determined by half-band width method and
caluculated from taking peak area of internal standard C,,, as 100.

Relative peak area
Peaks Original compounds identified
Origin Enzyme treatment
1 104 107 methyl 8-hydroxy octanoate
2 53 53 methyl 8-carboxy octanoate
3 41 50 methyl 7-formyl heptanoate
4 24 25 methyl 9-carboxy nonanoate
5 265 259 methyl 8-formyl octanoate
6% 55 37 methyl 9-hydroxy-10-undecenoate
7% 26 19 unidentified
8% 26 18 methyl 11-hydroxy-9-undecenoate
9% 28 18 methyl 9-formyl-8-nonenoate
10 42 42 methyl 10-formyl-9-decenoate (isomer of peak 11)
11% 94 77 methyl 10-formyl-9-decenoate
12 75 68 methyl 9-formyl-9-oxo-nonanoate
13% 53 38 methyl 11-formyl-9-hydroxy-10-undecenoate
14 100 100 methyl eicosanoate (internal standard)

WMLk mle 73 TMS kT hs ek &
Br—7 mjfe 129 BLXUMNTHZH mle 259
M-27) 3 TMS oA RBRLTWS. hid
methyl 9-hydroxy-10-undecenoate » TMS &
BETHEEELOND (BRS, 1979). Fiomle
257, m/e 147 i3 dihydroxy {tA#1 o TMS &%
BENBALT WA EEHESEZ. =T

T™MS HBETHIPEDLEYOBAE -2 TH 3B
it sh, FELELL2. B—28: m/fe 271
(M-15), m/e 239, 199 L E2DR <Y P ARE—2
6 K BMLTwE (Fig. 1. LpLEEC—27
mfe 73 ThHb, mfe 129 FA &34, mfe 103
BLIE7Tra—LD TMS FBEKTH LI EARLT
3. ZhizYmethyl 1i-hydroxy-9-undecenoate

M-15 125
100 111 ¥-31 111 44 M-15
" ISR
w-¢tole tle-cat-Cantn
44 HBE Wik ‘en, ut
50 59 59 M-44 240 Peak 9
55
125
M-31
, "_ | 14 PSR UL !
50 100 150 200 250,
. M-15 29
=100 73 129 M-3 27
a 4 HEER R
s H-E0pC R
b= W o H# #0259
o 50 39, b Peak 6
= U l 87 dlol 115 I 115 199 M-47 257
& B 17 1 il | P T ,Iu | L1 ||,.., L1 M-34259
50 100 150 200 250 300
151 m/e
100 73 M-15 137
129 103 73
y M
95 H-clofedd-c-Eoc-cieberi-cie-ofus
50 129 HEIEERRIL LI Peak 8
[ > (M-47)
59 151 190 239
137 -
il T S I , Lo
50 100 150 200 250 300
m/e

Fig. 11. Mass spectra of peak 9.6 and 8. GC-MS analysis was carried out with a
RM-50 GC Hitachi mass spectrometer equipped with 2 mx 3 mm glass column packed
with 5% SE-30 on 60-80 mesh Shimalite W and programmed from 100 to 220°C at

2°C per min.
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® TMS FMEKEEZLSND (BF 5, 1979).

BOLTOROWE—2 g2 Td GC-MS =2~y

PV EE DT — 4 (Nakamura et al., 1977; thi}
5, 1979) »oEEL TtA¥E%E Table 2 iRkl
T3,

SRR K Y —FALFIET BLAHEhH S
(1976) BLU EM - &M (1972) K&DTTI/ B
ERISLPTVYEE LT, TmOElERIYE
ELTHBREShtAmo kS, WFhdTHE
A CRBLIEBIOKBRE T Eh LR = VEE b
SERMETED, L iCHBIAR= D ERFY
R—BALFIELTRDT I EVIFRE, TI/8
EORISHEA TR~ hR S (1976) OE & X —FK
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Summary

Hydrolysis of lecithin with phospholipase A (EC. 3. 1. 1. 4) was markedly
inhibited when the lecithin had been oxidized, and preliminary trials showed that
the autoxidized lecithin was not only hydrolyzed with the enzyme as a substrate
but inactivated the enzyme directly. Therefore the inhibition of phospholipase A
by autoxidized lipid was studied by using autoxidized methyl linolenate.

The highest inhibition was observed in linolenate which was oxidized at 40°C
for four days. By method-A in which the phospholipase A activity was determined
after preincubation of the enzyme with the autoxidized linolenate at 25°C for 30
min, 0.8 »g of phospholipase A was brought to 30 % loss of the activity by 1.2 xg
of the autoxidized linolenate, while by method-B in which the activity was deter-
mined in the presence of the autoxidized linolenate without the preincubation, the
same loss rate of the enzyme activity (0.8 xg) required 800 xg of the autoxidized
linolenate.

In order to identify the active compounds to inhibit the enzyme, the autoxidiz-
ed linolenate was fractionated by gel chromatography on Bio-Beads S-X3 column.
The inhibitory action of each fraction on the enzyme was determined by method-A
and -B, and the following results were obtained: by method-A, polymer >dimer>
degradation product; by method-B, degradation product >polymer dimer. Then the
decomposition product fraction was analyzed by GLC after conversions of carbonyl
into dimethylhydrazone, of hydroxy group into trimethylsilyl ether and of carboxyl
group into methyl ester, and the compounds that decreased after reaction with the
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enzyme were identified by GC-MS. The active compounds to inhibit phospholipase
A were 9-formyl-8-nonenoate, 10-formyl-9-decenoate, 11-formyl-9-hydroxy-10-unde-
cenoate, 9-hydroxy-10-undecenoate and 11-hydroxy-9-undecenoate. These were
conjugated carbonyl or conjugated hydroxy compound.



