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Abstract

This research proposed a non-invasive measurement method to presume an edible portion weight of IWAGAKI rock
oyster. Most of the circulating IWAGAKI rock oysters are natural with shell to maintain freshness. The quality
guarantee of natural IWAGAKI oysters which are a high grade foodstuff should be specified the weight of edible
portion. The weight of edible portion of the IWAGAKI oyster is calculated from the weight and volume of the shellfish
and the density of each part. In this experiment, the volume of uneven IWAGAKI shellfish was measured by the
acoustic Archimedes’priceple. For each density value required to estimate the weight of edible portion, approximate
one from measured value was used. As a result, the qualitative tendencies of individuals weighing 150 g to 450 g are
almost identical, and the error rate in this range is 0.3% at the minimum and 25% at the maximum.
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Fig.1 Appearance of Iwagaki edible portion
measurement system

Fig.2 Sample of IWAGAKI rock oyster. These come
from SHONAI in Yamagata Pref..
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Fig.3 Cross section of IWAGAKI rock oyster. Edible oyster part is coverd a overcoatfilm with saltwater.
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Fig.4 Diagram of acoustic Archimedes’ pricepal.
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(a) Sensing system of water level measurement. (b)Acoustic model of sound tube.

Fig.5 Sensor are consist of streght slender pipe and connector tube. This sound tube is modeled by side
branch resonator. Swept-sine signal is inputted to sound tube.
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Fig.6 Resonant frequency of side branch are calculated by formula(3). Resonant frequency over f7(5600Hz)
are obviously shift higher with water level change.
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Fig.7 Sum total of resonant frequency between f7 and f15 is linear with water level.
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Fig.8 Coefficient Af are alternatively changed between 4.501Hz and 5.958Hz with measurement times.
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Fig.9 Coefficient Af are alternatively changed between 4.520Hz and 4.991Hz with measurement times.
Error of Afis 0.471Hz.

,117



ol TR M P 553

3. HEHRBIUER

3-1 GHEEOHEIZONT

RREORIEMIE, FERENICRAT D IBAEED 525 fi5 0 9O v — 7 Fi#E v TcXiG) L v &t
F o, RETO A 2 EBRENSERILL, A UATXOERREV 23507 5. WEEIIkEBAT 510
HRE BT for 205 fo15 2%, MIROBEABZIZEFNENY 7 R LIAEOE OO — 27 TEL L, X 5IZHNT
WA 72 0 OIICERAL Lz, R A B A0 & L, 50 ai~305 el OFEFH TR BE 72 2 7 —/L (IE
o7y ) wsAEAE L, RGNS Lo THETEHAf 25 L.

15
2 (f— )

IxV

Af = [ Hz/em?] ©)

ZOWEEBATICKITTREL LT, ENOREZNEZ NS, BENORENENT 5 & HFHENEL
L, BEEGAICIZIRE & AT 13D 200 R EREBERICH D0, ENOEREFHIEICRIT 22 LIckd 5 Af D4k
D TN SN T & 2 BRI CTRER L7z,

Fig.8(a),(b)iZ, IR & FEAE & OERHIEE N A N L— MEIRO A TOEEERT. ZO5E, BEEK
Af (% 3.066Hz~5.440Hz 23 L TR Y, ZOZ{LIX 2.374Hz £ K& < 22> TV D IREHIE DFEBRTIL,
ZOWEER A AM=4.5THz L E®, bAfiD7T 0 v 7 20— /VOREEIToT-. EOREER, RRKRAER
22.336%, H/DNARAERR 0.290%, FEHJRRAERR 7.234% L WO REE Th o7z,

ZZC, Fig9@) TR LI L DICHENRAL TOKRY %7 v BRICTH 2 LT, HEENRA L E—F X
DEALZ /NS LAL—=AREFEDOT XNV X —DEIEZIT, S5~ A 7 & OEGHMEZ LA K7 F
T DO I E P F A~ DEE LN, ~ A 7 ONEZTEEO EERE~BEH SE 52 LT, FEN K
KERDEBEDOWEDOEH Y TOEZTEIT- T2, TR, Af OZEEEIX 4501Hz~5.958Hz @ 1.457Hz 720, &
BEDFHBHM E R TATOLEEEL/ NS THZLENTEZ., ZOBAEOKRERITHE L, FHrasR
3.624%, FRFREZR 11.823%, H/NiRF 0.0374% & 72 o7z,

600

5Hb0 = Correct value

500 *  Measured
450 5

400 s
350 | .
300 | .
250 | e

200 | .
150 i

100, & * "

50

Shell volume (cn)

ABCDEFGHI JKLMNOPQRSTUVWXY Z
IWAGAKI sample No.

Fig.10 Calculation and measurement of IWAGAKI rock oyster volume. Correct volume is measured with
Archimedes’ princeple. Coefficient Afis 4.751. Error is between 5.51% and 0.28%.
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Fig.11 IWAGAKI shellfish volume and whole weight are correlated. Over weight W>450g, increasing of shell
volume turn to large.
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Fig.12 Iwagaki shell density is o $=2.021 approximately in range of W<450g. However, over weight W>450g
shell density is decreasing.
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Fiig.13 Parasitic worm and scale insect (left side picture) are boring IWAGAKI shell (right side picture).
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Fig.14 Eaten portion of IWAGAKI was calculated by formula(1). Over IWAGAKI weight W>450g, shell
density is approximated p $=2.265 - 0.0007125. Two line show 15% - 20% rate of IWAGAKI whole weight.
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Fig.15 Estimated error was distributed ==10%. Error is diffrencial of calculation and measurement as shown
fig.14. Error is large in big size IWAGAKI(W=600g).
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