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7 RENE, 7 S EEARI L 228, IR ERILZT-, Tob0, 6845
BEMIZEZRD DD, ZOHhDOOEDTHD [SHSOT] &, AINESENNT, K¥, 4
L TP ELR, 77 OIEE OGN A RBIERRD Th5, ZOHKX T,
AR & b 8UE KA IZITD R, RN, ~ 72 (Takifugu porphyreus), I~ 72
(Takifugu stictonotus), %7372 (Lagocephalus gloveri) 7% E 3% <, JIHED W2
WBHEE AR AEREH WS M TIERICRREZRRE VWA %2, RRT7 7OIIRIE, —i%
W12 7 7 #Tetrodotoxin (TTX) ZfRA L, #EARNE ST B 0, AFIE S [Akk, #%
A LT3,

BUE, 77O (7 71F) 1, 1983F-HIEDFEAMANC KD, 7 7 Bof#E, i
WHIC DL ETRETHRME LTI ch, Bafs G0 THREIhTNWEY, LaL,
WSO D2k, 773N K5 BYEE S #HLT 5 2 Lo X h, HEO
T UL, MR T S OAGENRTREE R o7z, TRUCK D, S E TEME 2T THEHE
ENTWZ T IR M E U TEMGHTZ 2682 F - 72,

723, ARTOWHEBR S, ZEAHBEELNI 26, WEEOLVI2ZA~
2 HOWHHICRRIE M7= JFO 7 S F 2 N LA 2 Z L XBELRTRTH D, BEDOR
IR R KB PEDN AR R 5, FHHELHIE, 20T E LT, ThET, Lkl
D7 I AENHBICHEMEE 572012, 7 7% BRARAERS KA EN TR LM& LT
TR L, 2 OWEIEREL AR LA S 2IC LT & 22D -9, ZOmBIER, JERIZEL,
EEARBIFINENGR TH 5 4 25X 2 T Uk (IPA: icosapentaenoic acid, C20Hs002, C20:5,
n-3) ¥ FIHAFH T U] (DHA: docosahexanoic acid, C22H3202, Co2:6, n-3) 2% < &
FhTBZen6, FREAOVET MR 2R b 5 & OFHli #5779, LaL, 7
AN TAR$ 258, MEN LA $2E, ANEFAOE MIARRE S5 2 51280 aE
U, ZHDIEIEIC B E 5 2 T,

AW TIE, MBS I NI VORI EEZHS M T 5L L 812, ZDICk
WARR S 57280, FARIIGIRNR D & 2 FHHRE A A D8 T TAR A 17\, Z DI

%
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Bk KO HREHIT L DB S 22125 5,
B &

1. 77F0EHHR
1.1, &

Ve R T2 & 2 (BK) BT A O BIBCRIGER KRS (2, 5000L,7KH8, 100t) T,
MFEDO NTHR A5 AT SN b T 72 (Takifugu rubripes) 2 - & 0 55
L7z (77 1F) (n=49) ZLINOFEERIZfHL 72,

1.2, HWIRBDAR

B DR A RS 2 720, AMEEREES BULFRD 7 7 B k0 1IcHEL T
UTFDXHIZHEL 72,

AURIS. 0 g% B0 FLEkh T, FUMRIC X DR - b L, AR 5 mlo0. 1% EEER KR
A, 107 REEAR T TIEGH U7z, 56 it 2 okKip e gk, a0k
L (1,000 g, 10 min), Fiswes #ekaies U CitkakBRicft L=, A, ARFEELZIZ,
BB 1 BME L, 9 #HD 4 HEOFERAA 12U CTHELL 72,

1.3. ¥ AEMHERO

PG 1 ml & ddYREE~ ™ 2 (18~20 g, 43EMh) ICHEIENIR 5%, MRkEEE Gte
HE) 45 F TOMRMARE Lz, @1, BRNHEEREREO 7 7 EREkCaliox
YERERE —~ 7 R WA RIS > TR L 72, &k, BHE~ Y 2HA (MU) TR h,
IMUE I3EE20 gD~ 24305 CHLE X H 28N Th 5, Al 1g%72010 MUK
WMORN AN Eo [ L Xhb,

2. 77HDICEVORD I

AEH30 g Y T VN FICERELL, RIEPE S 2 & S, 40°C 3 L UN100CIS T
1R U 720 IINRBEOY v TV Y 7Ny FNDH A e~v A4 20 A5 =S —V & b
Ty T—HArav 77 LEREGHE MPT-GC/MSHE) 1I2&kD X%+ v E— FOUE
EiTo7e MIENIRADT ZZRT FLIZDONTE, T4 75 — R L4 Fi
U7z, [AERIZ, 5 4HIENCT, ICEVWRERETIZBWAIRE, ITBWAKC ST
v —F VTRV, HIWE TS - 7254812013, ZTOICBVWORELRERL:, &k, By
ENZE =7 TIZTEB WL ERE TIZ B W & & U R RFIERE O 5 & OIS O
WE G & DI IR A 4T 5 72

RS IE, MPTZAENTECH#! (ENT-7100A%Y), GC/MS#'Agilent® (GC6890N+
MSD5975BHY) TMiL, 94 75 —if, WILEY/NIHIZ X 2B A4\, IZBWOH
F, IZBWEEREEHGERSTELE (ODP 2 /) TSR 72,

3. 7 OMInE
3.1, THhIERZE

TP, 1. 7 2IFORMERERIZ W TER (<10 MU/g) »ERX 77 20T
O, $ 1 BRI L 721, M5 213 X ATHWT, MikE0f42iT-72, Zhi,
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PIF oML OEIZft L 7,
3.2. hNTHEik

2. 77O NOKS A& O NTRAEE T Uz 7 IR OIZ 3\ ) 2 R &
POMENE % =D B I T A 5729, ZhE TCOEREME & D & & EFENELY,
v AF VIR H BURRG, BRI B B HATE, RO 2 FEO FHR & HAaA D
MR E L, 77 RAICET 2 S FANR & 2 OIRE S OME %17 -5 72,

PR OBNIGE, R GRS ) Lok O F v RSt 2R L
7oA (ORI - Al =1 1), BB (kMg : A= 1 ¢ 2), WARC (kg : ili=
1:3), HAW (BHEASH) L2 L ZG0RD (5w : HARP=1 : 1), &
BE (- HARW=1 : 2), iBF (% : HAW=1 : 3) o0& 6MHE L, Zhb
ZABHIIRE L CAE (1 ~4°C) 12T 3 HRBRGF L 22, KIS, Kikktd 7 —-Fv—5—
ACEBS CHZIZ Sy FR5ZL, A — b2 L — 7 TMEGRE (122°C, 2247) L7z, %
D%, WEHT 1T HRIEL, L7230 MTME Lz, TTRMOFMELI IR 72,

FORIA IR E AR (1 0 1) TIMLCAPEL 727 20T
FORIB R & AR (1 : 2) THLAREL 7= 7 ST
FVRHC s WRmG & ARE (1 ¢ 3) CINTBEL 7= 7 2T
ABID Bk E HAME (1 : 1) THITAEL 727 7 |F
AORIE BRI E BT (1 : 2) CHILAFEL 7= 7 20T
FORHF Bk & A (1 0 3) THILAWREL 727 20T

3. 7 JHMI&DERETE

F MR F SRR 36 K OMELFME 2GS 5 728, REFEL KOME (20~305&
) OFt414 (52 %4, &H39%) #/3xLe L, EREGRHNZ1T 72, 1 A%720 oflt
AREUBHE, K5 g2 WIS THMIE L 72, B AR, 2. 72 Fom LAz X o fE#L
7242 6 FHO 7 T & A AR D, 5 Be BRIl 12k nfr-72 (K1),

NERT IS, WRIE &R TIILALEE U 72 50BtA, GUBIB, &URHC & ki & H A ¢ hn T auet
LU7230BID, BUBIE, GURIFO 2 HHIZ), Zheh [k MirELnwelbhs g0,
[k BECBNAE» 572t BbNBEDEMEAIZTEALTES 72 (K1 (A). 58
BERERUEIL, P RIORHEEH 212, [SHEL, [Rbor ], [holx], [HE
filil, FERiA [1 : JERICE N (350, 2720 ] 256 [5 EFIZRY (Y, b6,
W) | & L7, BN, ISk, [HMBL, [b o], [HE-o1FE ], Tk, (L&,
AR 1 s JERICRFE L ] 25 [5 i JERICAFE LWL &L, SMTAIZDOWTH
Rtk e |EICMA7Z (M1 (B)).
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A) IBGLSE B) SERRSET sk

<FEIFE> <EHR > No.
1, MEA~CEDWT
D WELD R EBONSMCBAL TR, 1. EBIOHE CERE) AN , | ) s
t 21 am______ : 3 :
ALh - = - Emn
2 SR(EEST) sacEn SRR
2 EAN () TBUSNBI SR EBDNSEON SACRAL TR, F } } ]
: 3 5
[ 21 at___
N = =) 3. PpENAES) SRR RPN
Bey ) 1 t } {
!
4 o RN , | ) RN
f t {
5. WA 55:\‘:!‘/\ | | | 555[‘&'/\
; + t } {
! i ' i 5
2. HED~FEDUT
REUD 2 EBDNBHCEAL TS, 5. CBLOES (50) FMEBELCEY , . sEREgELL
f t } {
1t 21 31
A - = -
. REOBH @EET)  MEBELCGEN FREBELL
@ EAY (£R&) K UBNBN > EEBDNSE EON SEC AL T, f t t } {
1 21 3t
[=:75al - — - [S:5) 8 VhHBEDSS FERMCFELCRBLY M=
B f t 1 } i
! b ! i B
9. WoF20BH wmcEELCL FRcEELL
! : 5
10. OB iiﬁ\lﬁ‘il.(kb\ ) . N SEZ\ZFHM\
! 3
. BRELTOBS FRCEEL R FHBELL
7 | | | 1=
r ! T T 1
' 1 : : H
EERE

1 ERERHIHAR (RS & O° 5 B RE R

4. WEMIBIZOWT

WAL, FEFHLEE Y 7 1 TBM SPSS Statistics 21 (HARIBM) % vy, A, F
Pl e R e TR L7, ARSEMEIZ W TIE, —TURE M (ANOVA) L7-#%, %
HILEE (Tukey) ([STHBAUEL %IZH T 2BMEEIT A 72,

5. GHRIEMER
FRERFME, APMEFARR RN RKREG2 LTI 72, 512, /¥ ) Z MU,
FzeiEs, B, HE%S2DEGS KOS THP L, ERBMEREANOELIZLDH

i%:%f%f:o
BRHLVEER

1. 7 0OEMHER

vy 212k B 7 AR RO R, M L7240 7 S T4k (268. 8+50.3 ) TN
TiE< 2 — 8§ MU/g (MRAERRI < 2 MU/g, 4 kDG < 8 MU/g, v 212k 32
ELEOKRIMIEAR 2 — 8MU) Z/RL, B&HA L, 10 MU/gAmA [MiE] THEH T &h

5, TNRTORHIERETH - 7=,

2. 7HDIZHBVEDDH
7 7 &40°C 5 & UN100°C THRRALEIZ X 0 B4 L 7212 65\ EMPT-GC/MSH: & 0 73
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L, WSzt —2s &KX 212, ZOHEKD &R VIR L 72, Moo s BRI,
B XN GDEENET IV EHELVWERELT, ML YDE — 7 HifEE B
HOE—JMMEDIIZ k> TREEATH L (P LT VRED,

LOCTHIRRABE L THRA L 21280, A ORI LZEINE R 5t KE (Rt=
2.939 min), 1ZAIZL D &9 BHIHE 2T 25 L £ F)L (Rt=5. 485 min), & MISAPLR
HnWE52 2 AF )45 T4y (Rt=3. 846 min), NI TF v VEEOENWD T & F —
L (Rt=6.982 min), 3 —AFIL T X F —I)L (Rt=8.763 min) 2 X7z,

—J7, 100C THRALEE L CTRAE L 20, AEEEDIZEVWDO MY X FILT IV
(Rt=5.705 min) A2t ah, 3 —2xF L7 2F—)L (Rt=10. 486 min) 2340C T
MR L 72 7 ZHF & D B I @ < Mt S e, miiEld, E— 2 13RO 23 mEpiE & /) &
W2 (1), IZBVORREIFIEREICE N, £72, 1V 74 F =)L (Rt=7.888 min) X
AFHF - (Rt=14.717 min) M S h/=,

P&y, AR XOFERTH BHLKRLS T A FIL AL A T & 2%, 100°C CHIEHLEE
L7 7FLD =20l &y, BaIZIHRL Thz, —JF, 100C THliEEE % L
7 WP EHZIZ M) XAF AT I VAR Eh, 3—XF LT 2L EBEFITE R
&, NNRRFICAER SN2 IS VWOELFERWERE, PIAFLT IVEXIT3 -
FINTEF=ANTHBEIENWSNE ST, 7P, BT I /B (XF4=V,
VAF V) RNRE - BIIBENEEND 9, Zh 6 2NERAEEY 5 Z & T 7 DIz
BPOWERETRZZEPHENE R ST,

A)40°cruzE

10
67

T

|ﬂ|l'.d- l.ll )’ P

100 200 300 400 500 600 700 800 900 1000 1100 1200 1300 1400 1500 1600 17.00 1800

B)100°CALIE
50000001
5
30000004 8
2
| h U 12 A '3 11
l AN . . ) !\._;_'_ J" 'J.L’l' l'.& . ",l' u‘A‘JI ‘A‘ ILL" ,J‘J,l " ."
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3. AFILAINHTEY 8. 3-AFILITEF—IL 13. RuaF—)L
4. FosF—iL 9. IFIEZILTEY 14 ANXHF—)L
5. BAEAFIL 10. a-E+x>

2 7 ZNEA IR AR § B SRR )
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X1 7N OEFRIEARR T OEPERR

(volppb)
¥—z X KR 2y b L v s

No. HEE R34 kK L0C L00C A MG B

1 Rtk H.S 96 N.D* 0.41

2 T FTALTE R C.H.O 59 280 1.5

3 AFIIANHT A Y CH.S 66 N.D 0.070
4 PA=PAV DR C:H:O 69 290 1.0

5 fftx C.H:S 140 41 3

6 T EFI C.H0. 0. 86 N.D 0. 050

7 TaF =) C.H:0O 4.1 21 0.67

8 3—AFNLTHF—) C:H.,O 6.3 260 0.10

9 IFLEZNT bV C:;HsO 0.29 N.D -

10 a—¥xv CuHis 38 N.D 18

11 PUXFLT IV C:H,0 N.D 50 0.032
12 4V TaF— C.HsO N.D 130 0.35
13 NV EaF—= C:H.,O N.D 48 0.41
14 ANFHF - CsH.O N.D 69 0.28

% 1 : Not deteccted

3. 7 FMIS&OERESHME
3.1. IBRIEDIER

R & AR T TALEE L 72 7 I T [R] &, sBAZ R B iFEh, KTk
C (p<0.01), BB (p<0.01) DIETHEIZI TN, [IcbWw] X, WBANRSIEL
ENY, WATREC, REBOIETH -7z,

BRI & HATE TN CALEE L 7= 7 ZRFIL & [0R] 13, REDAREFEh, RFER &
UiRBFIRFASEORETH 572, N2k ] &, WHFAR KT 5 hE, ROTREIE,
ABIDDIETH 57z, ThEDIERICIAEREENASNILE N 572,

PbE&D, EEEH, T 2 KW CM T L 72 7 I TS\ T [R] 23 F %
NzDX, R ETFHEROEAES1:1 Th o7z, —H, [ITBWIDBPREIE L Shikhr >
720, FAWRORIHIZ LD Rk - ERAH O, REESH L2, Y& HARED
BAHMNL 21, HARBEAMH L2854, Wge HARBEOBIA21 @ 3Lkhk>7z, HKKEH
AP T TAEEL 72 7 RN LANE, HARBEOEIG 2 0% & FREIHIIR 2 & & 5 4,
WROFHIGAME <, F IR A O E VBV S ORI 1282 S k5 7,

3.2. 5 EXREEHAM

5 EXBERERE T, M S B 2 RS A S L, 2 ORMIIA X 312K L 72,

IIHTENIZ BT, W] X, ABF R GE - 7208, & TORBHZ W THERLL 72
Sl AR S A, (B &, ORIA (3.840.8) Ak d K<, BIBICH L THEENAAD
hiz (p<0.0D). [®b62E] iF, BE 4.121.0) 2REXPHE2L, BB LU
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A) TR B)FEIFE
e 5{A
5
4
I & SR
fs=ER i
Bk PhomhE

fgolFE

n=41, XY : p<0.01, xy : p<0.05
—o—HA e B - & -#HC ----- HHD —a— HHE - & - FHF

3 7N OERERHE (5 BREar k)

AWEF (p<<0.01) RFRIC (p<<0.05) 1oL THEER AN, [TEo1XX ] 1%, Ak
B(2.7£0.9) 2 899 <, B, SRIER L UCBBIFICH L THEZES AL N (p<0.01),
[RRAEH] 1%, BOBA (3.6+£1.1) 2Rd &<, KOTHKHD (B.5£1.1) Th -7, ikt
AlZ, BB (p<0.01) EFUHIC (p<0.05) 12/ L THREISE K, BRIY &R0 T hn T L
L7 7 TS 50 TE, ARBEOEIG A6 < 7 2 12D NEHTi MK < 7 2 ADOMHBEA A
5h7z (p<0.01),

BERLZ BT, T2k 13, fUBA (3.7+1.0) e ifFE L, BIBIZH L THE
ZENRALNT (p<0.05). [FHE] EFEL, ABA (3.8+0.8) M iFEh, HBBICH
LTHEENALN (p<0.01). [Bk] & FEEE, SARIA (3.7+0.9) 28 IFEh, K
THED (B.5£1.1) Tdh -7z, ibBAIEE, HB (p<0.01) & X UFEC (p<0.05) (<
W UTHBIZHFEN Tz, [IT&E] 1E, GBA (8.5£0.9) B X UKD (3.5+1.0) A
maFER, WBEBIZR L THEESALO N (p<0.01). X512, BRI &R
BIU =7 ZHFMTS o Eit 4 HE &, REOBAREL B3 12o0rEha< £5 A0
BInA BN (0 : p<0.01, (2d\y, FHEL IILH : p<0.05),

3.3. HAEFHE

BFAWE ORI, 5 BRERERRIC K B0 [#AEHE ], 1EFTo [ &
OIS ] DR & 0 &3k & R TN TALEE L 72 7 7 IFIN LSO #EA I B W, 1 ¢
1 GURA, FBD) 2382 5 72, MENHRIZE TS, R & SR COITALEE U 7= 50RA
G EH 2 & A - 72,

AR ORERIL, AREE B L 7250RA, BARWEZ B L 230D % iR L 72354, A
INERBAD R 2355 <, IgAFRID Sk, THMED, [0k, TIIT&] O 4 5HH T 6 18
FOREID 5 Bk BAD IR I Eh Tz,

PeoT, R EAEOFAE 10 1 THTAALEL 72 7 ZIFIN A, & @ E <,
ICEBWARE G hanZ ens, 7SR L TR ERBEOMENRNZ &R 505h 5
2o 61T, BAWHOBEAAT 1, 102, 13U TRETHDZ &N



8 RECHIE - oA Afd - hAmE - A LD D7 - Bk

Modz, iz, WK E HARM T TAR L 72 7 Z I La T, ARIGIEIRE £ 5 28,
FABNHIR @ E EVEIFESR R B o BN EHBIE 2Tk 57,

B

FRPIRIRDRZ, AW, HAW, WEEZSDEZLOPMRNTH 252, EIFEE,
WERMEZADELZEDODPHEND AW Sk 57z, E512, 772 TR
B EEDORWN LR OHIGIE, 1 12 L T2 ZERHEITH -7,

fE>TC, 77NN & BE Y 256108, BERITHIRIR S & 2 Al & EAFPED = ki
1 1 TS ZEAREBELTVDEEEALNS,

AWFFETHA L 2AR10E, HA (RHS, REAR) ORI TH D, #E, HA
W& BDBPRHTH 2, AFROMIIZLD, SRR EMAGDES I LIZL-T
TP DOMMEN KL, B S R 52 ZENBPLr L o7z, S4IF, AlA IS
AN TOB NS (FHZEEARIL) 1I2h b, WG 2O TRICHEHI AT E
AZEHW) A AT A D, K0 7 2R Lo 20k 2 #al LoD, g
DEREITH LT, MLMmE L TORBIEDR LIZED THEnEER S,

ARAFZEAEHED Z12d 720 W )T L7250 F ) 2 b BRI R4 0T 2R (RS AR,
a P ELR, ARLTW), 5612, Atath IR L T2 RS YIS R# - L
E3 S
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Strategy to improve the odor and the taste of the processed non-toxic liver
of cultured pufferfish by each mixture of effective seasonings to cancel fish
and shellfish odor.

Kazue Onuki, Yuki Sakakura, Ryo Ioroi, Ritsuko Murakami, Tamao Noguchi

The present study aims the revival as the traditional food of pufferfish liver which was
prohibited to serve as an edible food at 1983 by the Ministry of Welfare, with safety, nutritional
function and deliciousness. From our study worked so far, the liver of non-toxic pufferfish
obtained was found to possess a high preference with high functional IPA and DHA. However, its
characteristic fish and shellfish odor impairs its preference. Through present study, the
components of the odor occurred were varied dependent on heating temperature.

The non-toxic pufferfish liver was put in the sampling bag followed by filling the inert gas
and was heated for about one hour at 40 degrees or 100 ones. The components of the gas occurred
through heating were analyzed by the MPT-GC/MS method. From the pufferfish liver heated at
40 degrees, hydrogen sulfide and methyl mercaptan were mainly detected as the causative odor.
On the other hand, in heating treatment at 100 degrees, a lot of trimethylamine newly occurred
and further 3-methylbutanol and isobutanol remarkably increased in replacement of most
components detected formerly. From these results, the odor generated on the heat-treatment of
pufferfish liver was found to mainly consist of trimethylamine and 3-methylbutanol.

Next, the processed foods were manufactured by using each two mixture of a miso, a sake,
and an akazake effective to improve fish and shellfish odor. The sensory evaluation (ranking test,
5-point scoring test) was performed by panel in the evaluation method to evaluate the odor and
the preference of obtained processed foods. As a result, the pufferfish liver having been processed
mixing the miso with the akazake was, overall, high evaluation, especially liked four items (odor,
appearance, taste, processed food) in six kinds of samples. In addition, it was clarified that the
ratio of 1:1 of the miso and the akazake was the best.






