Z b fds A

K & (BFE) 4N i) %

=R VANONE W | b & & =+

¥ &S & #® 305 &

FEE5ERH BEf1 61 £ 3 H 13 H

FALEE 5 DB FOHAES &5 2HEY

AR ER BEOKE=27 5 - CiEHREYEI
B8 5 o 78

RAFEER (2 #®)
#9% bW OFOKE B W T &P

Bh#EE K WL E S
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wmoX N A B OF
FIE & B

CNETHEBRPICE4ODEEFUEVENTOoNTOAHT, HEXT o -
( “ pelvesterol” X4 &) Wil invitro Th)TFVvA2EEETHEY
—CERREFAOS 2 E0HL (1936) AREICIOVHEINLTLV S, L
»L, EDOHBROMEBRER2LAH LN, ,

—75, & (1969), Vo —COEURBICIBEEIBEST L&, FY
= PR EREHENLTCIRT 7€ LHAEEMT S EEBMONTR K,

R-TEED, BELD, SBFTKAHEOTE TH S “pelvesterol ” 2 &1
By — wiEWREME (activator) 2458 « R L, TOBE L ERAKEL
BT 2 &3, WIS #EEER OF L\ activator R R Ot 23d 5 D
HBOT, BMEOHEBMABBOERICOIBRILISOEE L,

TCTABIRE, RABE (eV*, TH27 4%/ U) ORy v ES» 5
DR T o—)vEEgsH activator O « g 2 OE&EI CICERERO R
AAFEEME L, 12k, activator OEFOXMR LR IBROMERK (K3
—EPIRT T —ERP) KDV THHI2EEOFHDERB LS & L1,

WROEEG, BEIOBEE LM ALYE activator 0—2 37 4 =T
HBHTE, T activator OEEREHIIELS, vF/ -, T FFVEL
ERkOREERAR$ C &, activator OEADOHRIZ V- EERKPDO TR
TI-E¥EHRTHBC L, RUZOERBE R DIEN 2 8BEEE OGRS
ERERIZIBDTHAHILLEETDH b,

BIE kb RV d activator DEE

#FE 2, AED “pelvesterol” £ 4» Tk Y+ activator O EAFE % 44k
MICIBRT 558t T whole Ry LB EiNAERHE L TRRERD .

9, B Y+ ( Hizikia fusiformis) 10k KO R4o v HE 5%/ L,
ZOBBEY) e —CES (BE M) TEF V) KT AEROBES ¥R
% Table lo L@ TRHAK, 2ORR, COXRYT VLY RBE 2 DEETHER
REMEM (gl 2245) 2R LUKk (Fig 1),

RiT, ZORr v{t#ir 5, activator ORKEFRIN S ERS DR T o
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—vESRIRER, TLC BEI
FOHEEL, chai mp, (a),,
TLC, GLC, IR, NMRAU
MS oo ric kb, BEEEOD
7IRFO-LTHBEREL
720 Bt - T, AIEH fucosterol
& F48 L “pelvesterol ” oK
EWRABRRICEI D OIHTHS
E stz UL, T fuco—
sterol IEAC O EL DR
EER (L3 2Rdiced
¥ o (Fig 1), Tk, o
HEMAT o - VELEARKRTH
A, A LZATa—iEm»igh
OUEEERZR LT,

& - T, fucosterol piR#A v
¥ o activator @ XK Tid
WhroleDT, ZOMEDORKRKE
ZERLicET A, TOESIC,

Table 1. Reaction Mixture and Reaction Condi-
tions for Assaying the Activator Effect
on Lipase Activity

Substrate triacetin 0.25ml
Activator* 1.0 mg
Enzyme pig pancreatic lipase (Wako) 1.0 ml
solution**

Buffer 0.2M phosphate (pH 7. 4) 1.0 ml
Distilled water 7.75ml

Total volume : 10ml, at 27°C, 90 min

= 7.5 . A/q

/—0,4-—‘—"‘

Activity (0.058 NaOH ml)
wn
-2
T
\ \\

1 1 1
0 10 20 30 40
Enzyme concentration (mg/10ml)
Fig. 1. Effect of Activator on Lipase Activity
under Various Enzyme concentrations.
Reaction conditions, except for enzyme
concentration, were the same as shown in
Table I. :
O-—0O -+hiziki sterol, A—A -unsap.,
®—@ control.

FOBRNEE (24) BBHONT, CNEISWIKTLC THELTERXL2D
fraction OV FTNIC S ERKWICTERSELE L 72,

FENE FHactivator DIEEEIBEER

B E S I3 EK O activator OBEERTRBRINLDOT, chXDERD
BN =% activator OBEEA R LT, FOMBE, FO—oMBT 4 -
THhbHrTEAE, TLC, IR, MSOAHIKIDFHDTHLIMIC LI, TOD
et i3, HEMORT P ERIBREBE S LS Y - EHEBEEC
R (38 —-40f) +#rEmHBALL (Fig2), ib, 74—z DFE
activator fEHOBHEATFH L O RAMBRIENTH 2, T/, oD
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(a) : (b)
- 10.0 -
2 10
S BN
= (S T o—— 00
= L. e
a8 -7
s A ,—qg.;::::-::’é
5 50 a
BT ‘
E /{
2 ’
> /
2 L/,
o
’
< 4
'y
" 1 " 1 " 1 A 1
0 20 40 0 0.5 1.0
Enzyme conc. (my/10ml) Activator added (mg'/l()m!)

Fig. 2. Effect of Phytol on Lipase Activity.

(a) tested under various enzyme concentrations, (b) effect of phytol
concentrations.

The reaction conditions, except for enzyme concentrations or phytol
concentrations, were the same as shown in Table L

O—0O -+phytol, e—e control, A----A +residue, A-—a4A -unsa-
ponifiable matter, O—0O +Fr.6.

activator A—3 FA—- 9 DEER, shenEhomy THEW (3.94) OH
Eofinwrsexy, RUBHAL D SE®RSEN 3/-0H oN—25F 00— 1
,C‘:%Z)C‘:?EE L/'fCo

DEDED®S, A4y vt o activator 0 FKiE, R F o — VTR T
WRYTHDBLTEMHBELK,

EIVE Activator DS &S EM

ZCT, T vy RO 74 b= FLMK A BT activator o fE I3 4
LIEEOREEEICONTERE LT,

1) 7uvxvH: comTid farnesol (Cj5) & retinol (Cy) WKHE G
WREREDH D, B - T activator ODIEFRAICIRREEE Cs — Coo BBETH
-tz (Table T), L L, AURF#H T cadinene (Ci5), manool (Cy)
FORRT VRV IIBOD THREBEDL - o MEREARMICIEDSTD - 7,

2) lEMET va - —EoEFMOEHSE (G —Cyx), Cp —Cy £
Bl (28F) THD, LHrLAULSEHD Cy, Co THARBMEMED T
B TH-7 (326, 239 TFrEdh (C9, C12%) THhni->Tn3
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T EEZ LI, COBAT 4 P
Ko retinol oF4 (FiCFE
OCI12TH3) LEB LT
(Fig.3), =7, #v4 V&

ZpxxF Rk Na i ®L
Tho, bLA 74 b= DIER

ZHE L,
3) L+ / — @ activator
133!

7 4 bV iCHRD TR 5 HE
(Fig. 3) o retinol (&% 3 v
A) W, 74 r—nERABOERH
REERERTC & BT
BRE»rSHo» L (Fig
4), 2 IvA (V.A)FH
ETozhHE Iz, V. A acetate |
V.A > aldehyde > palmitate
DIET, V.A BREIREZHTDH
slte CORMBREEEADS
aEHULI, Soilantte
43I VvEOHMR (V.ASK >
D, >E > g—ionone , K, (¥4

EmE) OME) »o, BHRBORKOEY TR L,

TABLE 11

Snmulatmg effects of terpenes with dif-
ferent chain lengths on the esterase activity. The
“conditions were as described in the legend to Fig. 2,
except that the concentrations (mg/10 ml) of terpenes
used were 0.5.

Number of Isoprenoid aclszr'l::iiz:\'
carbon atoms compound (%)
10 Geraniol 8
13 B-lonone 7
15 Farnesol 87
20 - Retinol 92
20 Phytol 100
29 Fucosterol 24
30 Lanosterol 22
30 Squalene 20
40 p-Carotene 5

¢ 9% relative to the activation by phytol.

CHyOH ﬂ_r)i\
HyC oH

Phytol Oley! alcohol
CHLOH
e o QHAO\IS
Shoo vo,
M0
Retinol
)\/\/\/\/l\/ Parathion
CHLOH
» A uso\ - C
Fornesol C,H,O
Paraoxon

FiG. 3. structures of the major activators.

M OIS LHE L1,

DEoFE»S, cOfE activator pEZEHEEHEIBRH TEL, Wb 3 “B
BEWE” THO, BEANICREBREZHE (FYETCr—-Cu)oEHEL, R
MoOmHESFERRILKTESE (TrFEFok, 41V L% BOOHLEHHES

b)&f;’)'f:o

4) 3 F F o activator {gf

Eako activator * 3 HEED R 2 (Fig. 3) parathion (B non— specific
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ACTIVITY (mi of 0.05 N NaOH)

L L

1 2 1 1 1
05 (] T 8 9 O 02 04 06 08 1.0

pH ) SUBSTRATE CONCN. {ml210ml)

Fig. 4. Effect of retinol on the esterase activity tested at various reaction
pH's (A) and substrate concentrations (B). The reaction conditions, except
for the pH (using phosphate buffer) or substrate (triacetin) concentration,

respectively, were the same as shown in Table I.
®, control (without activator); O, +retino! (1 mg); A, +phytol (1 mg).

lipase DELEHDSG 74 b OBA (13X 10*M) & L DR E R (5% 10
MT 37 ) ERTCEEGHTROE L, 7220, BEEROEBHETH
% paraoxon (&Y vEEEMES) (¥ ICEEEM (98 %) 2R L1,

BVE 7Y 94 URSy UL D activator DELE

CNETOBBEe Y+ LT 2725, KIET Y24/ U ( Porphyra
tenera) F D activator & > THRE LT,

0 (1K) BoRBLERY YL, &< REEHAR XD - 7058,
CNESLICTLCET I DKAET 2L, 4 BEPRARS 2 0ES
activator #8) o ffic Bk s R AR T activator B psgE7E Ly ( Table IN),

C O activator Bty s, EVFOBALRAM, 74— ABE - AEL
oo 8B D 74 b= DR IZ, FE activator DEMIC & b 54K
MR LI 5T, Ko vt OIEEBEEMAI, JE activator B

" interferor ¥ DBEEW L BLME Lo CORTTH I %/ ) DBERE Y
:‘:&Ligf&ﬂfb\fzo ‘
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Table III. snumuraming Acrivity anp
Y1ELD OF TLC-FRraCTIONS

-

Yield Stimulation®

Fractions (mg) 0 Note
Fi 45.4 100  B-Carotenc [raction
F2 244 70 Pigment
F3 20.0 50 Semi-oil
F4 85.6 ~10  Semi-solid
FS 74.4 —10  Oily liquid
F6 35.6 130 Phytol fraction
F7 17.6 80 Sterol fraction
F8 29.6 50  <Pigment
F9 57.4 60 Viscous

Total 380.0 mg/400 mg unsaponifiable matter

* 9 fractions separated by TLC from unsaponifiable
matter of Porphyra tenera,

expressed as the % increase in TA-esterase activity
compared with the control by the addition of 0.5 mg
of each fraction. '

BVIZ Activator (ERDXMREGEBRDMER

HZITCORELD, BELO Y, —¥DHENIH activator 7 4 b -1 %
B, BHE, V- FLIRXRF5-HYOERBBURBINTKRS, £ T,
CNETDOPY T2 F Y KBTRDON: 74 b—L D EAOHRIZ, TEEED
WINTH202EERREIUBRCENEESOED ORE L,

1) MRV —EDITRT T —Eh |

29, 74—V OERAR, ABHEREE (=Y av) ZHOCHERE Y Y
—EEHTRE(BDONT, KIEHEEE (HOoBK) 2Rl x77 -+
EHTOAEBICED >tz (Table V),

oL, »FNVTRATVEREBEE LIcAVEFy v X5 75—+ (CaEase)
Eed 7 4 P—TREIN, Dixon SOBE Lz X775 - ELHUOE
BEREHED/ g —vAE2RLE (Fig. 5),

W -T, o activator (EFDONRIBBERERPOVHWYW S ) v — EEHT
B, (AvKFoN) TR T7-¥ERTHILENHBALEL, COFER,
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XpigwTa—n (R
MiEEAD MU AT

Table IV. Activation by Phytol of Lipolysis of Various

Substrates
- =] Activi
(ABFRAHET) DM | o
Substrates P et Prvior . Activation®* Note
/=] o~ - . act,
=R (Liczzx5 35 (Cphytol) (4 phytol)
-y . Methyl butyrate 1.8 3.7 100%
CHEUEDHIC) DI Monopropionin 2.7 4.3 50 } :z:f:j’f;
o b — B X Triacetin 2.4 9.2 280
ok Tributyrin 7.2 7.5 0% \ .
. Triolein 10.8 10.0 0 ] 'pase
[ tivit
it Olive ol 9.7 9.5 activity
—H, TD7 4 b— ~ * Determined by the methods shown in Table L
** Calculated as follows :
) e ol \ o
VAR M CaFEase |2 , Activation (%) = phytol activity c‘:o?trol act, %100
control activity
Jov—+ XD HEICE
¢, SDS, Triton X—
(a) Esterase activity (b} Phytol activation

100 5 THE SN B A,

7y FEaILRFO—

)

- = . L
IWIZRT 7 —F :; g
(ChEase) o## & P s
BEERL TR, 23 H
= K

He'' c@Esnni

& ChEase & (ZHHRBEIC

= o (==}
BT, i, & Q8 contrel, =] + phytol.
T ( 1980 ) , A%@ Fig. 5. Effects of Chain Lcn.gt.h of the Acyi Group i.n M.clhyl
Esters on Esterase Activity and on Phytol Activation.

¥5 %! Ca Ease iZ, vF * The activity on methyl butyrate (C,) in' the presence
of phytol was taken as 100%.

3 5 17 9

Number of carbon atoms in scyl grouvp

J =gl 27
w, Y T7FY rEESRT % ChEase L H—BETH L LMo TH:,
FCT, —oDHAE LT, EEICKEH ChEase 5, 4 BT activator g
Oxtg s CaBase &k 779 ChEase ©&h 2 0 &% HKE L1,

9) %& i ChEase T & % al kit

9, HB (BhU4F) EChEase ERABOLES, Y TwF v (TA)
KT N ETOGS LHE, HRAIC (37~40 ) RESnx (Eig 6),
Lo L, COREFMBIBRERER (FF) TRE(EDONEL -,
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wiC, TOER®D

(a) Porcine (b) Bovine
— > & L Tcofactor 5¢
AEZ, COmER Eral o
%2 +phytol. g
BLUIHR, FR ) 22 o
(o] z
ChEase 0 #4111, §S'ZL 88%r
v so
AL 3 O ok i SEIF conrot - ESIF
' }5 € control
(cofactor) IRM % o5 10 Ls % 7z 3 4
. © ChEase (mg/I0O ml) ChEase (mg/iOml)
&b, ToleElE Fig. 6. Effect of Phytol on TA-esterase
FIZARIICEIET % Activity of Crude Pancreatic ChEase.

T EDHBE LI, B
HEETd RBBICE (a) Cofactor (b) Bile salt

0,12 mq onzyme

i: LTC (Flg 7) ° ;—g4r 0.2 mg saryme :E‘h‘
E 33
BB REHEED §§3 +ohyro §§3_ +phytol
S ¢
s o2 25,1
KBTI ElRiEs 5o §52)
‘ g5, s P —————
ot 7215 L, <E | <g'f control
o L 4 4 4 - - r} A d
BEBETIIIOL o 1. 2 3 4 %2 3 4
) ofactor added (mg/10mi) No fourocholate (mM}
HSREFEIIRD SN Fig. 7. Effect of Cofactors or Bile Salt
on TA-esterase Activity of purified ChEase.
- fCo

Bic, F0BA, cOMREBIMER, MATFEE (TA) OKBLCOS
Z fE activator % cofactor (BEHERES) LET cEk4 5% Cakase TH 5
&Zl—i%ggﬂf:o

% =

KPR, BERY V(00 5B 275 — €OF activator £HEL, %
OBEL G EBRRAE TSP TECEAERMEL, chi hBROHBR
UCZDERBBICOVWTRBEBRII>ELELODTH B,

EVF ARy v{L#h @ activator o AREKAEBRZ L ECT A, AESTRLL
fucosterol |37EME SRR TES ¢, “pelvesterol” IES (EHI(EE) T8
Mot L, ZOMMPEESRIC—BD activator O BELER T Z O BE ) H

— 247 —



activator & LTARY VLD FEHOBRNT 4 b — Vv OBELEA DD TIEH |
Lice £LT, 2RIV DLEHSEMICEIAT LY DE PSR EE A M
FAERE L 120, RO LU OBEHEZEL 1,

Activator OBERBEUARFTH, THhENWRREEER, 95 sV
(JH) &Y, BRERA > & THmoN T 5 retinol, farnesol,
parathion c& 7 4 F — E A UK activator fER O H B C 850D, TD
RIEBOHLNERERADN S,

activator DOHEEFEUHOHELOROENRER I N1z, BB, activator
(ERCHT 2RBREHPEOHFEAL TV F VBGOUBRE®RCFD T v v
OFEVIEEER» S, BROBKMERICIT activator 3454 4 % primary
acyl site psE#HET A & (Fig 8), V.A, REaAMEHEKET7T VI —LEICD
3£38 LT activator fEf»3dk b, activator OEEE R SED - 72 & B8,
— G DOk CaEase 0 EEHEM (VAIRFAELKBNIENC EERLBES
TECEETH DB, &6, activator FBEOWNRERIT, HFRMWEBKEIC
i3 activator ZER¥ 9, BRR/NFFEEDOKBEIC DA activator 2 Ek 3
%2 CaEase B 5NABRE T, HIT, TOERABTHASER 7L I8
GE R | |

# - T, activator OEBKELKRDO LS ICER L (Fig 8), TR
activator (74 b —, LF/—%) 3, BHBREXET cBAMOBONEE
(TA) w4 *lipophile” L L, XkoOoEE (VF/ - XTN, PY T
FU U EORIBE :

LR WVIEEER) WL ‘
FRETE100, 3E Enzyme
BROER (TA) |
Tb GaEase off Acyl site @mmm
A« induced ;f.’%m
fit” EC 353 é@m°
13 HEEZ LN b,

#-T, Mo

(Non-specific substrate)

Fig. 8. Possible Configuration of Activator Binding Site.
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V- OB X 2 EMGEE (BEOHMAELTH) SRERNAFLVEATD
BiELZzoNn 3,
CDHERLS®R, BEOKHM L KineticsoE» STEH T ASLENRDH 3.

£ #w® X
. BE>OLOY/ - EERREVECETINE (B—8) Vo —€El
T BEeVFRy kOB
I B, BRILER, AL
B E{tkik 45 337 (1971)
2. Activation of Lipase by Unsaponifiable Matter from Marin~
Brown Alga Hizikia fusiformis
T. Komura, H. Nagayama and S. Wada
Abstracts of Papers, 9th International Congress of Biochemistry,
Stockholm, p. 402 (1973)
8 VN EEWICHTEEVERT VPP DR T o -V DORE
N, BIUES, AL
HEAbzE 47, 293 (1973)
4 EVFAT MR OT7 I RT o - B EREDOK Y ¢ — € E R EER
I B, RILES, AL
HE ik 47, 813 (1973)
5,’ The Identification of Fucosterol in Marine Brown Alga Hizikia
fusiformis.
T. Komura, S. Wada and H. Nagayama
Agric. Biol. Chem. 38 2275 (1974)
6. EVFAT ML LD T 4 b DBEE ZOREY v — ¥ EM R E T
I B, BILES, mEe-o
AR tas 48 459 (1974)
7. evFdRoyE activator 7 4 bW itk B3I X5 5 — EEHOEE
M B, RLES, EED
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8.

9.

10.

11

O

BBk 49, 149 (1975)
74 b-nITLOEEINIEIRT 7 -EOEKOKRE
MR B, BRILEE, MBEO

B Rtk 49, 157 (1975)

In Vitro Stimulation by Retinol of Porcine Pancreatic Esterase

Activity toward < Esters of Short-chain Fatty Acids.

T. Komura, S. Wada and H. Nagayama
J. Biochem. 80, 525 (1976)

In Vitro Stimulation by Parathion of Porcine Pancreatic

Carboxylesterase Activity toward Triacetin.

T. Komura and H. Nagayama
Agric. Biol. Chem. 45 1019 (1981)
Effect of Unsaponifiable Lipid Components from the Red Alga

Porphyra temera on Pancreatic Carboxylesterase Activity toward

Triacetin In  Vitro.

T. Komura and H. Nagayama
Agric. Biol. Chem., 47, 383 (1983)

Z @w® X

Thermal Isomerization of Sugars.

H. Sugisawa, R. Usuki, M. Sasaki (Shida) and T. Komura

Chem. and Ind. 812 (1966) |

Thermal Degradation of Sugars. Quantitative Aﬁalysis of Sugars
Components and Determination of Degree of Polymerization.

H. Sugisawa and T. Komura

Can. Inst. Food Technol. J. 3 33 (1970)

BEMER L ENL (1)

MmEe-o, BTS2, &FMGT, M B, BEAK, ATHEAF

MERESERKLE N1, 31 (1970)
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4

AEMEk & &4 (D)

AL, BT SZ, BEMHTF, M 8, BEAK, E+EATF
WEHAEAEARLE Nl 36 (1970)

BEMKEEL (L)

fHEE>, SEMF, M f, AEETF

itEAERABEAKLE N3 8 (1974)

NS LI BT S5 4~k BE T EORY VMRS O HS R
M B |

MEEEAEARLE N7 1 (1979)
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T HE B B o B g

OBETH» ESESEBRIAEIN T 2HEO—2TH S b VFICHE Y -~ — LT EEE
RAERTUENETN T LT LE, »ROLUFIIKBRESN TSN (B, 1936), ZOME
MRTr—=NVTHBEND T EUN, FREHTRETbhTWED -7,

EHICOTEREENE (activator) OREZHOMICT 5700, BESREFEREZRLL
b Y+l Y O RBLME 53DV THBEEITY, SEDICOVTREFMAEZRE Ui, £
R, RBLYOBRA S / — VD SERE LTB LN 73 2 F a — VidiD TREERD
55<, activator OEBZIMT, R 70 - VEERISBORKICHEEST 5L 2RI,
20T, FERLEORKFDactivator ERB LR, TOXEMHB 74 b—1THBEE
HodIc L, SHRFEER, JIBOHRE (L&) THE7Y 74/ ) iK>0TIORBOIREE
FAERF LR, 7YY/ VD SBONLTRIMRT + b —VEBHT B bDDDLT,
(EEERZRIZVDE T 4 b~ VOIEREHET 2MBEIFELET 1D TH BT EXPLMIC
L7,

EFEhactivatorDAMKE LTHRLE 7 4 b — VR I BOFARYTHBLENDS, EEE,
D FNVRYBET T 4 b —VBEUMEE RO TREEAOFBERFRELRE Lz, 20O/
R, COEDactivator DEERERER HREEMR” THO, VF/ -, Trrry -, &
BICS 5 F 4 v EIC b IBEO BV EEIER NS 5 EARM Lz, $7, activator HFICH Kk
BRFEE (Cra~Cis) &R DERRAKEHBAOFELEPBETHZ T LWL ITEN
7o

Bk, EHEQJGEFAOBIECOVTLERL, REFHOURLELIMRITY /¥— €T
75 BIRIRB B D KIBIT activator 2 BRGT BT RF 5 —€TH BT ERESMITL, & ORIE
DS E SRR OIEEC L 2BHME BREBH LV 1 TIBT 5T LEMELT,

Pk, FHEOBRELIRIZESHPOFHF L VHRAESBEAR—F, EERBR¥ELORME
BESN2E®REBETHbDEHELT,

— 252 —



