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Treatment of Sardine Myofibrils with Organic Solvents

Masahiko Kunimoro, Hiroyuki MaeEpa and Koichi Zama*

Abstract

The effect of organic solvents on Ca-ATPase activity and lipid content of freeze-dried
myofibrils prepared from sardine dorsal muscle was investigated.

The results showed that Ca-ATPase activity of myofibrils, freeze-dried in the presence of
saccharose and sodium L-ascorbate, was unchanged when treated with acetone, n-butanol,
chloroform, diethylether, iso-propanol, hexane, toluene and carbon tetrachloride, but when
treated with ethanol and methanol this activity ceased. Removal of lipids with chloroform-
methanol (2:1) caused a decrease in Ca-ATPase activity, but this decrease was less for
myofibrils treated with Triton X-100 than for untreated ones. The combination of Triton
X-100 and chloroform-methanol treatment removed 95%, of lipids from sardine myofibrils,
though 559%, of Ca-ATPase activity was unaffected.
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BRI OVHABLAGEGRE2 v A7 BIREYEATED, ZOREVHREMHs v <27 HD
HECEERPRITL TV EREIh TV, ¥, ARADOHEOEK, BEEEOSV-BH
RS S v 2 BOEHN DR ECIRELRONBEY, UL Linih, HEMMES v ¢
PBERIETIREOHEYRAT A DI, RELICHEREs v 2 B2RAUTE L0
BEohb, BARECOWTE, WS orDRHLB IR TVWED, FETSERERIELR T
7'1 \ \1)2)5)6)0

EESI, FREELADEBEYAFEBALEL CHEBMEOIBESE L HiFE MM Ca-
ATPase FHEDEL A BH LB R, BHEEERLCHERE CRBERBINE® TR TREY
BELTS, itds, Ca-ATPase EHAFEBL TSI EXRWIE LD T, 2oERYHBET 5,

Sy L UEREE
RO
BESHE (LUTF M L83 REEEcHREIhc<1 7 > (Sardinops melanosticta) % Kk L
THREGEY, bR T CMESOFE? KU AL, Thbb, TALE

@& L, 0.1 MKCI-40 mM Tris-HCl £2%% (pH7.0) BB, LBRYRTHEFY EBE
DEBRICDETERORLLE, MY P VABEY T ARVEE I 0.1 M KCI-40 mM Tris-HC1 £
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&% (pH7.0), + Y+ BRI 5841201 M KCI-40 mM Tris-HCl & (pH 7.0)- 19,
Triton X-100 B & & biz, BERIUHD, 308+ ®o 74 X, 0 BkEonE ¢ 3 R+ E
DF A X LI, 3000rpm. 15 SREEOSE L, B, <51, 0.1 MKCI-40 mM Tris-HCI
EEw (pH7.0) B, BOOBL T EBEYE CHRFY EBRIAERICRD T TRYEL,
BRIC—BoyF - ¥ TEEBLE, Bbhk MEE, X561, 10 EAEOKCHE, 8000r.p.m. 20 5
RLEOABEL, M 2B, Co ML, RO L) MBS X 5 EMYZ Iz THRER
BaToto D% Fvhr—2 2) 8% Yyrr—A+03% L7722 vt ) YA 3)
5% Hvhm—RA+02% 2AAHT r=g /=1 4) BY VA=A §) Y Y ArE LA+
03% L-7Aa A vEEF P YT A 6) BY VAE b —F02% 2-AABT =R~ 1,

BT U7 MOIE —18C wBH L 20 fEBROFBER (7L LV, seakra, T8/ -
A, SZFAT-FL, 2R =N, AV T RS =N, ~FHY, A=y, PERES L
Vrmmmrb-287 =1 2: 1) CBELT—18C CAE L%, EAL CHERLXKREL, K
WTT R bV THERE, HEF vy — s, RET CBRAYTELICEREL,

Mf Ca-ATPase SESNAE

Mf Ca-ATPase jE#:12 0.5 M KCL, 5 mM CaCl,, 25 mM Tris-maleate (pH 7.0), 1 mM ATP, 0.15
~0.20 mg/ml protein ® T JGEH T 25°C 31} 5 LB & ) v % Fiske-Subbarow Z ¥k T Rl
L, 4 Piymol/min/mg. THRL T,

SNRIBNER
VA BOERERFMBETAT S vEAEELLT, Ya—Vy bERL-TToT,

FREMREEEOEE

IEE o R 2 BAEDOA XML CRE X871, Bligh-Dyer 5% 12 X b T\, ERIRIC
X - TEREL, mg/g protein THERL T,

ERBRELUBE

F v Ay EEBEBRIEEMT A LI VBRI T EAMBR TV 58, FRIAET
BRI T € v AERERORMO—BIFL LTERAZR, ¥k, 7275V ORHKD
BAubhtuwb, Fhik, $THREEEM 2D, 71 AR 5 Ca-ATPase FEHOE
RS L7e A, Mf Ca-ATPase 3H#EERIC L D &IETH 0, REFALE T HENM LI T
BOAK YAV L7t VARRT-LRERIRICRT IO, WThoBEId Ca-
ATPase I DET RS DRI oo, DI E0D, BERETRMG % N2 CHREZEL A M
MOBFBBFNEI L > Th Ca-ATPase IEHARETH b0 LE 2, 10 BHOFREBR oW
TR B ToTc, BRBEAM2IERT IO, =8/ —0, A2 7 —AXBABTIHESRINEE
Lic?s, Zmmakia, TR =0, SzFAZ=FA, AV TRA) -, ~FHV, b=z
vk L OPUE(LRE TR EBBERAETNZ X T Ca-ATPase IEHDOE TR AL hish » 7,

wic, BEEFAE L Mf Of8E4E & Mf Ca-ATPase EHOELZ K T5d, 7€ v
BIVZeeraa-227 -4 (2:1) (UTFTCMEEET) TEIETOAEEIT- i, K3-1)
TR VEAEORE, M3-2 ) vARRHOBFIABRROREREE L Ca-ATPase
EMERT, CMABEOCEE, R3-DixrTLor, +)F vELEORAK TRIREROEA I
LT THEBRMELS Tk b, 3ED CMABY TR CHBEEORF R 9.7Tmg/g.
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Ca-ATPase activity
Additives : 0 0.1 0.2

 — T

Y

saccharose,Na-ascorbate ’ l

saccharose,mercaptoethanol

AT T T T

sosbiol M
sorbitol, Na-ascorbace m

sorbitol, mercaptoethanol AR

[J:verore treatment ) :after treatment

saccharose

Fig. 1. Effect of acetone treatment on Ca-ATPase activity of freeze-
dried myofibrils in the presence of some additives.
Myofibrils were freeze-dried with the following compounds: 1) 5%,
saccharose ; 2) 5%, saccharose and 0.39, sodium L-ascorbate; 3)
5%, saccharose and 0.2%, 2-mercaptoethanol; 4) 59, sorbitol; 5)
59, sorbitol and 0.3%, sodium L-ascorbate; 6) 5%, sorbitol and 0.
2% 2-mercaptoethanol. Freeze-dried myofibrils were treated with
acetone at —18°C for 2 days. After treatment, acetone was removed
by filtration and then by evaporation in vacuo. ATPase activity
was measured in the solution containing 1 mM ATP, 25 mM Tris-
maleate buffer (pH 7.0), 5 mM CaCl,, 0.5 M KCl, 0.15~0.2 mg/ml
protein. The ATPase activities were expressed as 4Pi gmol/min/
mg at 25°C.

Solvent Ca-ATPase activity

0 , 0,1 . 0’. 2
before treatment ::
acetone 1 Fig. 2. Effect of organic solvents on freeze-
chloroform ] dried myofibrillar Ca-ATPase activity
nbutanol —] Myofibrils were freeze-dried with 5%,
. —] saccharose and 0.39%, sodium L-ascorbate
diethylether . . .
and treated with various organic sol-
ethanol vents for 30 days. After treatment,
iso-propanol ] solvents were removed by filtration and
methanol washing with acetone and then by eva-
hexane — poration in wvacuo. ATPase activities
were measured in the same manner as in
toluene ] Fig, 1.
carbon tetrachloride :l

protein iZ ¥ T - T\ 545, Ca-ATPase &t & CM AR 24% WETLTEK D, BEELE
B HBEMNEET AL O REENE LR, K32 Db ) + vABEYT - AR T CM 4
BrghE+Toick b, BEREEL 2.9 mg/g protein i2 % THA L Th, Ca-ATPase iGfiL
CM AEF D 55% X #F LT b, BERER L BEHORRCEHBER o, O Z &b,
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Lo content salveat trestmen: Ca-ATPase arwvity Fig. 3. Changes of Ca-ATPase activity
w w0 ¢ o) o2 and remaining lipid contents of
freeze-dried myofibrils after acetone
and chloroform-methanol treatment
The following 2 samples were used :
1) freeze-dried with 59, saccharose
and 0.39%, sodium L-ascorbate; 2)
treated with Triton X-100 and
freeze-dried with 5%, saccharose and
0.39%, sodium L-ascorbate. These
samples were treated with acetone
and chloroform-methanol (2:1)
respectively at —18°C for one week,
and this treatment was repeated 3
times. After treatment, solvents
were removed in the same manner as
in Fig. 2. ATPase activities were
measured in the same manner as in
Fig. 1. Lipids were extracted
according to Bligh and Dyer's
method after wetting with water.
Lipid contents were expressed in
mg/g. protein.

untreted

untreated

== ] [ acetone weatment 22 - chiratorm - metanet treatinent

f8'E 12 Ca-ATPase #EZET B A, EHLE LAV DEEL LIRS, LiL, KR THAGR
CM @B U7 Mf i3, 703 2.9 mg/g. protein DIFE X BATH D, & OIFEH Ca-ATPase DIEHAL
CHELTWATEELTETERVDOT, LK, BEXKRELLM 2R L (HEZRTALE
NhbEEZOLNRSE, —K, 7t vAEDOPHE, CaATPase FEMEIIERFL TV 50, BEOK
F1X CM LBz~ 5 Tz,

B #

R A 2 A HME LT, B Ca-ATPase FHED LR XL OB EBEDIRESEDE
EEBHUIEER, v o pr—R L L7220 EVBF F ) v 2% BN U CHREER LIRS
#Ca-ATPase i3 & / — A, =27 —AMBRIHVEETLN, 7t Y, 7rakrs, 78
=N, D=FAT—FN, AV TR —N, ~FH, bArx=v, INELKRE, 7 v ek
A=A R 7= (2:]) AECAERRFERL L, X, Z2rexra-427—-1 (2:1D
MBI L D IEESE 2.9 mg/g. protein d Ca-ATPase Et % #oFF MM~ AR LB,

# &
AR b h, BaBERREE Y WA WARETFHHE—EE L L VL ARETHE
REPEECESBLRLESET,
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