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Fig. 1. Simulation result of salt distribution in fish body
A) Salt permeation from body surface B) Salt permeation from body surface
and abdominal cavity. Cross sectional profiles at lines in the distribution are

indicated below.
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Fig. 2. Simulation result of salt distribution in fish
body after salt permeation from body surface and
abdominal cavity for tau = 3 (same with the
distribution) in water and in air.  Cross sectional
profiles at lines in the distribution are indicated below.
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Fig. 3. T2 enhanced MRI with different echo time
and T2 map.

Salt was rubbed from (A) body surface and (B) body
surface and abdominal cavity.



RO, H T, SEMBRHE 22> T, ENE
MOFEHZ I T, el & &b (T A N ER DR Fiks
BIDEL IR TOhDD RS, 2, NiszrELZR
EFCIIEOH T, 0532 B AR E TR 23> THRY,
B ORBHR 2> TNDHZEERL TS,
3.3 AARD 'H T BB BEREOEREARN
NOBIEREN

MRIZESTESID H T~y 7 % SR A7 124
$ad57-012, 0, 5, 10, 15, 20% D3 E DR KIZ+5y
ICR WA RAIRIE LI Ic o — R 2452 T MR
B2 L, T2 HT, &2 & L7, Fig. 4
(ZZD THT, SRR LR IE R IR E OB E R LT,
NaCl ZKIEHRD NMR FEFNRE I O ERAFPEZ DV TO
TN HHND, Fig. 4 OfERIZENLDHKE B
IR B2 > TND, FRIITZ L V'E, IR, HSE
RENHY, H T, I L E 2 OND, 22
THHAEA~ORBEICHENE(LLI-BEIREICEDD
HT, 2B bE2EE T 5, 'HT, 13 10 HE®E TlEbEIEN
72, T L OB EE T2 5 EEARENTA LT, F2,
MR U EIZE DT DB RE VDT, ZOFRE
NEESVARAN b 2 o F o e DA R &= g 2 LA G A fa
FALTEAT, SHICEBIC MRI LS TEBIE HT,
<~ 7RO OR/IME 6 ms L KAE 9.5 ms & &
T 0%E 200565 DINCHIIEL T HT, v v 74 &
Y8 FE DA ~EFEH LU=, Fig. 5121%, ZoJoicL <&
DRI E A AR LTz, 8 BIRE MR oI+
DIKGEDFDIV TV ZRWE S IR EL ThD, WD
o TWDEEH(A) T i@ﬂwm#9<ﬁszézﬁg
RFTL DRI SR WD I A< > TS,
(A), (B) Dl ;7 OFREHZIBNT, REfRREE & I
WAEEOWNEIZE D> THRIBL TCWDDNROMNLN, N
gz FrE L TREAEBYIAA TV (B) D NEHE DR
BRRL, iz, B— ﬁofméwjmiﬂgl ZHRBN
foiRalb—valfERAEAINFET Thd, BRI
I CORIENREDZEIT Uv@ﬁﬂfi%imiﬁﬁ
W3, (B) DFEFCITERE S DO BIE DR F 1T LD 58
DRZND, £, L ORERESEMLTZED
B2, WMOWEEN EFLTHNTEY, ZOK:, HHTo
SMAIE S EWNFERCOPRFEZEN D72 72> TNDD M D>
Do

11

10 A

T, / ms
(=]

0 5 10 15 20
NaCl/ %

Fig. 4. Plot of T, against NaCl concentration.
The solid line was obtained by fitting the data point.
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Fig. 5. NaCl concentration map.
Salt was rubbed from (A) body surface and (B) body
surface and abdominal cavity. Cross sectional profiles
at red lines are indicated below.
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Study on Permeating Process of Salt into Fish Meat and Animal Meat by MRI

Shingo Matsukawa, Kigen Takahashi
Tokyo University of Marine Science and Technology

Summary

An evaluation method on permeation process of salt into fish meat and animal meat by MRI measurement
was studied. MRI measurements were carried out for the fish body rubbed with salt powder with various echo
times to calculate *H T, NMR relaxation time to construct *H T, map of the fish body. A relationship between H
T, and salt concentration in the fish body were obtained by the measurements on the fish meat with various salt
concentrations, which was used to convert the *H T, map to the salt distribution in the fish body. The results
showed that the salt concentration of the whole fish body became more uniform earlier by the method of taking out
the internal organs and rubbing the salt into the fish body from the abdominal cavity than the rubbing only from
the outside of body. Simulations of the salt permeation into the fish body were carried out to give supporting data
for the salt distribution obtained by MRI method..



