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FBRH I VAT = )VIILREZ v MICRITT
Fa7 ) LY REORTHIE

A REV PR OXTF? o4& WY WA LEY

&

FarvyRiZETAF v ) Y (GMELIN | %% Maurolicus muelleri) %, dtiEEZRJHAER
EEBICEBEEICSALTWAEY, AREIEAHTHII0mMmBEETH L7720, BEFHE L CORABER
Bwd, BELZENMITAIEICIVFEI ST A WY S S, —F. AEEIEWY > /37 5FEY
ELTINY I VBREDBAEGTRNRTF FEEA, B oKL LTHERILTERY, &
B, BREOBRETERT HESTARTF N, BRIERED LCHEKTSY 28352 &0
AN, REAGNOBELIEE>TW5E, BEOEHFAEO—DELT, Fav ) viERELT
MU (Aspergillus sojae) %R L7-80EL D 12X AEZER L, TOHRBIZBWTH BE
WETEHBRELT AT ARG TRTF FEOARPHFINLZ s, Fa7 ) VAEIIDOWT
7 v PORBERFICRIZTRERE L

|

KB E
1. g&#

EEHEMEBRERLIOR L2 ABRF 29 YV EERHICENI @ER% . 5FSKHE. %4,
Aspergillus sojae) ZHRAL. AEEZER L. SHIIF Y7 250% %ML, A7V —F7 A4
XOEBRLTHERILL-AE (FSPF) ### L., EBRICHVWZ (F2 -1, 2 - 2). EBE.
AIN-93G f BRI &AL LR CHE LB 2B (Cont) & L7z, ZOERERICaL
ATHE—N05%E T—NVERT P T AE025%BM L7288 %5 2 72%F (Chol-Cont), & 5IZFEAKE
Fralrxyuo—), I—VEEF M) 7 AIZFSPF% 1 %ML 7-8k %5 2 /2% (Chol-F1).
FSPF#% 3 %L 7-fk % 5 2 728 (Chol-F3) D 4 BIIHI THEEEIT- 72,

2. RBEW

Fisher-344% M5 v b 7 240 % 1 BEFHEATH. 1H 6 LT D4 BHICHAIL., £ T v
N 4GERETE Lz, AR A 2 V1200, film22+ 1 C. BE+ 5 %O&M T THE L,
SRR BB K B B S B 72, EERRAAA 2 B0 BIZ 120 M i S 7o, FRIMLZ 1TV, BRI
MTERCIT BRI AR, $RI0. BREROIEH - R 21T o /2o EBRIX, EN I - REMEFHYE
BREBEEKADOT. [EREWOMABER OEESICHETLEE] ([TE LU TTo 7

U BSEIR AR A B R iR R R A A

2 EAREEMER

VT N7 7 Bk KA 7R 2

Y RIF Y A P EOREEER A AR AR
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HA BRI,

Favy) vBAENRSEE

1 EERGIFHERT! (g/100g diet)
Cont Chol-Cont Chol-F1 Chol-F3

D=V RY —F 39.75 39.00 37.00 33.00
a-I—VAY—F 132 132 132 13.2
INTHEL S 20 20 20 20
75 = a—4E 10 10 10 10
BAA T B — VI — if*2 7 7 7
R A AL B 5 5 5 5
IATNVIRE 35 35 35 35
¥y IVviRE 1 1 1 1
L-¥AF > 0.3 0.3 0.3 0.3
BiEA®RI ) > 0.25 0.25 0.25 0.25
37FNe FuF)r 0.0014 0.0014 0.0014 0.0014
FSPF (50%) *3 2 6
L RAFO— 05 05 05
Jilikg gL 3 0.25 0.25 0.25
%1 . National Academy Science and National

Research Council requirements for rats (1993) ##A& L L Tw5
%2 S THEEMBEICL o THRAT O -V L0~ VBB RTIE Bk
*3:50% 7 F A b UHRILEE

£2—1 AERS £2—2 RERS

HH (/100 g) HA (g/100g) HH (g/100g)

K5 (g) 14 TNEZY 015 Jmyr 043
Yy H (g) 112 yyv 008 FN¥IVE 0.40
BE (g) ] ERAFY Y 004 YV 0.23
aLRAFE— * PSS = 018 ALA=> 0.13
k5 (g) 21.2 Fuy v 011 T ANTIUEE 0.25
# (mg) 243 ju i G 029 PUTFETFY 0.02
HNT oL (mg) 478 1AvasL vy 016 YRAFV *
FrUTA (g) 8.05 AFA = 007 T¥Ey¥ 0.03
#%75 (mg) 421 AL IV 018 WEHEZ )~ 0.03
<7 F ¥ A (mg) 97.3 Ty 019 evlroFiroyr 0.03
W (ug 171 D A% 0.12
HEr (ug 513 *IRHEBRR (001g/100g) DT

*HHBR (Img/100g) LIF

3. R EATEERODHHE |
KB 2 BE L KRR TIIC, 70 b BIEL—7 VREET C, BBk 508 Y LEE o
7S 2 CRILL 720 3 VAT E—L (TO), #HIY; (TG). Y ¥JRE (PL), HDLI L

ATua—i,

a-ba 70—l (a-Toc), BEILEIBE. B¥ 232, 7VT7 3, GOT. GPT.
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y-GTPL L% HIE L7ze FHBICOWTIZTCH®, TG, PL. a-TocEE2ZEEL. TC (VAT
O—VAF ¥ —¥ . 7=/ =N, HDL-Chol (A% ¥ - = v F v #E&1LE®E) . TG (GPO -
DAOS). PL (2 ¥4 % ¥ ¥ —¥ - DAOSHE:) . @R LIEE (VK - #6E) . GOT. GPT (Reitman-
Frankeli#E). y-GTP (L-y-Z V% 2 Vp-N-ZF VNt FaFd i N7 3I /7o) FEEE &,
FAEME T EMRSHOBEREF v 2V, a-Toc3BRBMHEK 7O~ /I 7EICTHZEL
7’:17)0

4. HHEHOIE
BRI PEIME L IZ®FEZE (SD) THRLZ. HEHFNTICIEStat View Version 50 (SAS Institute
Inc) ZHW, SEOHHE, B OFEEZE % Fisher's PLSDICLX 9 #RE L. P<005%2FEZ & L7,

KRR

1. 2y FOGEEBMRVERERCRIEFIZE
ERMHTOZ v FOKEEMER, 4HHT
BLEEIROONLEDI o7 (M1). EBRRTE

DTy FOBBERIIOVWTIE, E3IWFRT LD 300
WHFBOEEIZBWTOA, Cont#lZlkLTaL
AT — VIRMEETIE33-42% DEEEMPBH S 250
Nize LL, IVATFa—ViRMERMTIEER
Rohiadhole FOMOEELRBREEII 4R 200
MICBWTEEED LN 572, -

gfé 150 }
2. 5y FOMERCERRSCRIETHE ® o

2 -1 FEBRA2AMBOMBERERSICRIZ =@ Cont
o Cs0i~Cont

.;— ?2%‘%% o Joue Cliol-F1

LB 2 A IS o b OBBIRE D IRILL, 20 o Chol-£3
TC. TG, PLZ#HlZE L7 Chol-F3E D5 TG 0 . A
1ZCont, Chol-Cont, Chol-F1EIZH L CTHEELRIK 0 1 2 3 4
EERLE (€2)e TCRUPLICH LTIAED | RBRW D
WIOEZE LA LN R Do T, 1 ERBREMBOS v NOBEOZEL

x3 RFEE
Cont Chol-Cont Chol-F1 Chol-F3

FF gk 783+1.202 10.60+1.19° 1038 +1.08P 11.14£085°
=y 155+0.15 1.66+0.09 164 £0.17 1.64%0.15
L 053+0.08 058 =0.04 054+ 0.09 052+0.04
W 1.02+022 1.16+0.27 1.24+021 1.20 +0.00
25 265026 2.80+0.19 266+022 2.66 +0.09
D8 0.65+0.10 0.70+0.07 0.70 +0.00 0.66+0.05

mean=SD., EFEFHICEEED Y (p <0.05)
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2 -2 EBRRTHOMEREZEOESIIRIT

THE 200
Sy FOMBEESICOWTOIM L ERIZE4 '
2R L7ze TCHEEUHDL-CERE T L AT B — L% 160 o,
WMLZZ3BTCREECBHEZRAL, 7=,
Chol-Cont# L FSPF% 1 %ML 7=k % 5 2 72 = 120
Chol-F1BEDTCIE R U'HDL-Clliix. BEHEIZA g b
HAlsdro 720 L. FSPR# 3 %R L 7= St 2 a0
% 5.2 72Chol-F3% 13 Chol-ContB 12 T, TCYH,
HDL-CfEIZ & b CAZICEWETH 720 ) VIR w0 |
BiZOoWTI 4 BB TENRD LN h ol
TGHEIZFSPRIMEE Td Chol-ContB 12 e~ TH& . | | |
fEZRL72A% CholFIHD AR BEN RO bz, Gont  Chol~ Chol-Fi Chol-E3
a -TocfE i Cont#E, Chol-Cont# 2~ TChol- Cont
FSRCARIEE ETRL 7 M2 SERHME 2 EMEOME Y U LY K

By URIBUTALTI VERIVZFO— mean=SD, BHFFHICEEEZDH D (P<005)
ERMLA-3BECRERICEEER LA, ILTFE

x4 4EFEROMES SUHERORS

Cont Chol-Cont Chol-F1 Chol-F3
1%
BalrxyFo—i (TC)  mg/100ml 575+214 880+29.22 995+210ab  1199+167°
HDL- 2 LA 5w — )V (HDLC) mg/100ml 451+352 477 %452 568+190ab  636+137°
HDL-C/TC 082+0.18 0580162 055+0.112 053+0.132
Y ZYEY R mg/100ml 177.9+49.72 180.3+5382 1150+238°  1376+351ab
) VY mg/100ml 157.8+257 1440+181 1362+ 136 1458+ 16.8
k327 21— (Toc) « g/100ml 1073+ 962 1089+ 2672 1182+325ab  1499+212°
Toc/T-lipid *! u g/g lipid 286+192 240+692 325%6.1ab 36.7+37"
1L iy nmol/100ml 304 +0.352 268+021° 256+0.15° 288+022ab
GOT Karmen B 10132 312+552 356+38ab 385+22b
GPT KarmenH{7  92+222 124£25° 99+18ab 110+27ab
AT g/100ml 5.83+0.37 6.66+0452 6.57+0.142 6.84+0.152
TLTIY (A) g/100ml 383+025 440+0212 4310152 435+0.22%
ra7zsy v (G) 2/100ml 200+ 048 189098 227+0.06 249+0.14
A/G 2.01+052 1.98+0.31 1.90+0.10 176 +0.17
JFT-Fik
Fa7zo—i ug/g liver 219+702 264+172 37.8+95P 449+99"
Toc/T-lipid *2 ug/mg 0.307+0.104% 01950024 0248+0059ab 0285+00562b

1 MEPHaILAFo—i, M) )R K, U VIEE
%2 WEFEzVvATFO—-N, MUY, ) VBE
mean=SD., RESHICAEEEZDH Y (p<0.05)
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GOTE iZChol-ContB# & le~<Chol 1813 # % % 7 80

% & 175 71 5 72 5°Chol- F3E 2 Chol-Cont B 1T Ho

FECHVERR L2 MHGPTIXContBEIC WCont M Chok-Cant
TA VAT B— V&N L 72Chol-ContB Tla A & 60 | BChoFl - DIChorFS

IZEETH o 72A%, Chol-Conthf & FSPF% i L
Z2BLEOMICE, AERERALON LD T,

{mg/g frash iver)

2 -3 ZEBRTEOZ Yy MOFBRBEER IR
gy

S bOFREBEIZOWT, HHEER 1 gX4
720 OHIEN EContBEICHRTI VAT O — L %
WML 3BETREELE 2o Tz, FiEHROTC
fEiZ. FSPF#%# ML 72Chol-F1. Chol-F2# ¢l
Cont-CholBEICH L TH ISR R Lo 72 B3 &ROFRHOMBEE
PR O TGMED 2 L A 5 0 — b & i 0 L7 3 B mean+=SD., BFFHEICAEZEZD Y (P <005)
TRContHEL VL EEICEMHEZRLAEDY, 203
BECTRAEZEERIZDON G570 PLMEIE., IV AFO— NV ERML7: 3B TIZContEE L b E
%R U720 FSPF# ¥ L7-Chol-F1. F3#1XChol-ContBEICH~EME R L7225 AELEIZHRD
SBlehrodz (M3). a-TocflidCont#, Chol-ContBEIZHRFSPFAMBECRAERIIEMEZR L2,

z B

EZEHETFOS v P OKEENEX. 4AENTERZALNT, HHOEVIZILZRENEITDS
ol BEEETIIHFROEEZEDAD, ContHICH LTI LA Fa— ViRINEE TIE33-42%
DWEMASH S, HEROIA VAT u—VAFNERBROHE L —-F LT/, LirL, AEZHRINL:
BRIBFD SN D o7

EERFEB 2 HABEICBWTT v POHEER L BRI LMERS % 54 L7 R,. Chol -F3#ECldm
EHDOTGHEIZCont, Chol-Cont. Chol- F1IEEICH L THEIEMEZ R Lz, LA L. EBRTETI
TGHEDE T IZChol-F1IH O ATHEICED S, CholF3#TIAEEREKTRALON R o7z R
BRNTWAHIVATU—NVKTHEAEZETAPWHEY BT, EHEokS CRMEILATFa—
WER EOBETZ2RTH. BPBTCEMRZRELVEVIEBERIFEEIN TS, BEOEKW
Chol-FI1IHIZBWT 2 BEICRTGETHE IO TN TH LI, 4 BEOBRSTCEAEIKTLAZE
25, TGHENOHEOTEA S I1F, Kk, REPMOBRDZEE LwvEEbhi,

METCHE L PTHDL-CfEIZ a2 U AT T — ViRINEE T Cont B IZHREEICLF L7, FSPEHIMEE
TlZ. Chol-Cont#iZltXHDL-CEIZEE %~ L7245 HDL-C/TClha & % &, Chol-ContfE & DEIZ
AONholz (F4). YokogoshiH2® O#FETIE, #27) yH&FEIZLYVLDL+LDLEIG DI L
25— VORTELIZVLDLES DR T 2RO TWSE, SHOEETIE, TCHEHOETAEASNT
W5 ZElpb, VLDLEAMETLTWS &EE X2 b, VLDL+LDLESG O I L AT 20—V b RET
LUENH B LEE LN

M7 a -TocfEiZChol-Cont# & ) 3 Chol-F1#, Chol-F3E TRWEZ R L7225, ABREITKE L,
BEODENRALNDIX, CholF3#HDOARTH -7z, T/ MFBEREMBEICHEBTOENROSNTWS
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aA EREE, Fay) v EEORSIHR

ZEm5, TG, TC. PLOAE2EHBICHRIEEE L, BE1 g 4=V Da-TockBHR L, O
RIZBWTDH, Chol-F1#, Chol-F3#HTHWHEHEZRL., Chol-F3#H TIIMEMICERELETH o7
BRHZIRI L 7250% 8 FKILFSPFHOE TN TW5S a-Tocld T T TH D, MiF a-TocH LHIE
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BB HEEZ2ETAMELREPETNTWAZELHAISNLY, INHIZOVWTIRSHEREOR
Ash B E Bbhi,

R ICBCTIE, I VA7a9— Va2 RMLU7: 3B RO TCHEIZSEREICE L TERIC
EE%Z7R L. FSPFOWMMRIIRD SNz ol

A OTGEIZI VAT e — V2 RMLz 3BHBTEEALN 2o 722, MBETGHEIZBWT
Chol-Cont# & ¥ H Chol FIHTEEOVEREZRLTWA Z &0 6, FSPF#&R 52X D, VLDLACHIEE
ZTHDH)RER) S —COEEIE T -2 WEENH L L EZ b/,

JFIEH @ a -TocfliZChol-F1#, Chol-F3HAEICEWEEZ R L7z, MIEHOTC, TG, PLED S
EEZRL7Z2ZELMBLFEMIC, BE 1 g4720 D a-TockBEH L72#R. CholF18. Chol-F3#f
TlXChol-ContBHE L D b EWEZ R LW, EEZZFEOONEho7 (F4),

FEEOHZETIE, REARICBOWTREZLEOBX L - TREOBETY Y7 EWESHBL.
WHET I VRS S PR EPERL, ZO—HICEEHGFEEODH L 2 L RO LN TWBHA2),
Kagawa 53 {ZVal-Val-Try-Pro®¥ 7)) X > b 4 g 52L& D, BEBOMETG. #4030,
HABIZOYLLAF Y POERIHIIEDOONT I EREL TS, ZOAHIALELT, ¥
2 A X AEED ZBWTVal-Val-Try-Prok 512 X YHTGLIER A B T -2 L #30OTw5, 4
HWAFSPRIZBWTHREERIZy- IV T I NI ) Ui EOBRGTFALEWDER SN A RS H
Bo

Fav ) v aeREBE LABORSICLD, MBETGHEOKETHALNZZ L3, BIIREILFP
DEEIPLF a7 ) IV EAMEATEAWEEDSH L Z EARB SN, LrL, ABForok
IR E B LDOPIFRBETH Y, SHORIFAVLEL Bbh/z,

C N &

AFRTIE, Far )V 2ERE L THRATEES S TERLZAENT v FORERBICRIZ
TRIEEMRE L7z

Fisher-3443HZ v b 7 8#s. 1B 6 LT D4 BRI 7. AIN-OIGERHM A AL Lz %
Ex7-B%WH (Cont) B L, XS+ AF0— V2B & L7284 Chol-Cont®, HAHE
B+albA7a—V+RIEL-EE (FSPF) 1%% ¥ L L8 %2CholF15, EARfFR +21L 2
T U— )V +FSPF3%%=fkte L-BEZChol-F3#E L Lice CNODEETI v M2 4BEMHAFTL, M
HRG. TP OBE. a7z 0—VIZowTRE Lz, ZOHE. AEENEILX. 4HETEE
BERIASNIED o720 MIBIREIZ DV TChol-Cont# & Chol-F1# 3 X USChol-F3#: % M E L 72
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BREBEDOON Loz, MEMY 7YY F (TG) fEIZChol-F1# Tid. Chol-ContBIZH~N, A
EBEOBRWMETH o7z, T/, MIE a-TocfEiE. Chol-ContE & 0 3 Chol-F1E., CholF3#ETaWE%
KLz 8512, FETOEE Td. TGEIZChol-Cont®#, Chol-F1E, Chol -F3H D 3 BB THE
LREERED LN o2,
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Abstract

Effects of Fermented Fish Sauce made
from Maurolicus muelleri
on the Experimental Hypercholesteremia Rats

Tamami IWAMOTOV, Fumiko HIRAHARA?, Isao KANAYAMA?Y,
Hiroshige ITAKURA%

Qur study examined the effects of fish sauce made from Maurolicus muelleri and fermentd
with Aspergillus oryzae on lipid metabolism in rats. We sorted 24 male Fisher-344 rats, 7 weeks of
age, into 4 groups after one week of extra breeding. The control group was fed a diet of AIN-93 G
composition; the Chol-Cont group was fed the basic diet + cholesterol; the Chol-F1 group was fed
the basic diet + cholesterol + fish sauce in powder form (FSPF) that made up 1% of the total
diet; and the Chol-F3 group was fed the basic diet + cholesterol + FSPF that made up 3% of the
total diet. The rats were fed on these diets 4 weeks, and the serum component, lipid, and toco-
pherol levels in their a livers were examined. The differences in body weight increases were not
significant among the four groups. When the Chol-Cont, Chol-F1, and Chol-F3 groups were com-
pared, the serum total cholesterol (TC) level in the Chol-Cont group showed serum lipid levels
significantly higher than those of the Chol-F1 and Chol-F3 groups; the effects of the fish sauce
were not recognizable. When serum triglyceride (TG) levels were examined, the Chol-F1 group
showed levels significantly lower than those of the Chol-Cont group. In addition, the Chol-F1 and
Chol-F3 groups showed serum tocopherol levels significantly higher than those of the Chol-Cont
group. Furthermore, no significant differences in TG levels were detected between the Chol-Cont,
Chol-F1, and Chol-F3 groups. Because serum TG levels decreased significantly, it can be conclud-
ed that intake of Maurolicus muelleri was effective.
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