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Freeze Vacuum Drying of Marine Products
V. Test on shellfish (I)

Kiichir6 KoBayvasai* and Sh6zé IGARASHI*

Abstract

Shellfish are said to be one of the most relished marine products in the world
for their taseful broth. But they are, on the other hand, more perishable than
other marine produets, so the catch ought to be processed as soon as possible
except for the portion utilized when fresh.

The freeze vacuum drying technique has been successfully applied in Europe
and in America as a useful food preservation process and many freeze-dried foods
are placed on the market, mainly poultries and vegetables. In Japan, a few
reports concerning the freeze-dried marine products have been published, but few
marketable freeze-dried foods appear on the market.

The authors have been trying to do research on the freeze drying of marine
products and have made some freeze-dried marine food by means of experiment.
Now, we report the results of testing five kinds of shellfish (short necked clam,
surf clam, scallop ligament, earshell and oyster).

The processing is as follows:

Some fresh shellfish meat, washed in 2% salt water, is divided into two parts,

one is boiled in hot water at 90°C for three minutes, and the other not boiled,

for the purpose of making a comparison between two. These meats are both
frozen in the prefreezing cabinet at —50°C for 30-60 minutes, and then are

dehydrated by sublimation in the vacuum chamber at 0.1-0.3 mmHg for 4-6

hours. The time necessary for freezing and drying of boiled meat is shorter

than that for meat not boiled. Reconstruction is accomplished by simply adding
water or any dressing liquid.

The results of palatability tests are as follows:

Short necked clam and surf clam——Freeze-dried food of unboiled meat is palat-
able when it is reconstructed in a minimum amount of dressing liquid with
slight heating. Boiled meat looses testeful essence. Surf clam seems to be
more suitable for freeze-dried food than short neckd clam.

Scallop ligament——As the muscle fibres of scallop ligament are arranged in
order, freeze drying technique is applied without difficulty and finished fine.
Unboiled meat is very tasty.

Earshell—As the muscle fibres of earshell are very durable and complicated,
the surface layer shrinks in the process of drying and prevents the inner
frozen water from sublimation. It is called ‘‘Casehardening’’. Thin sliced

* JbiEE R KRR ARERR AR E
—164 —



1965] A AR KEHORBEELR

meat can be barely dried and reconstruction in water requires a long time
till it reaches a soft condition.’ During that period it looses its tasteful
essence. ‘

Oyster—Fresh meat is so foft that it gets out of shape easily through the
process of freeze drying. The same is true in the case of the reconstruction
of freeze-dried food.
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Table 1. Comparative table of water quantity absorbed in the freeze-dried
short necked clam dealed with the various kinds of the concent-
ration of polyphosphates

Concent- Total weight after absorption
Kind ration pH _ Dried clam weight
(%) (%)
) 0.2 3.08 226
Sodium-Polyphosphate
(Adecarin) 0.4 ; 3.40 195
0.6 3.75 206
0.2 8.48 182
Sodium-Tripolyphosphate 0.4 8.56 217
0.6 8.70 234
Adooa . 0.2 | 6.79 218
ecarin
=— 0.4 6.92 214
ium-Tripolyphosphate 2
Sodium-Tripolyphosp 0.6 7.66 196
Adecar ) 0.2 5.82 200
ecarin
== 0.4 5.80 238
Sodium-Tripolyphosphate 1
HumeLrIpoTyPROSD 0.6 5.68 218
Salt water 2.0 6.10 161
Pure water 5.30 205
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Fig. 1. Drying curve and water absorption curve of earshell
— —@— — Water absorption curve of freeze-dried meat (boiled)

Y SRRER . (unboiled)
B R LD sun-dried meat (boiled)
O teseriieeeresaiiieeeesiinaanasssheanen i (unboiled)
——@—— Drying curve when sun drying (boiled)

e O ieerreiaeeeaaerie e (unboiled)

rieb 5, Linl, 77EDBEITE, KERIOKRLOEREESD, BEAKONRL LT
REETHDELEL D,

V. # *

EAEErE 90°C T8 XA VL ¥R RAKBRT L EEL EBEeEOoNF Y &L,
HBOBEMTIEE LS, ThEKCBLTY, FV o 75%L, FEZEHRWRES Th b,
SRR RKESS T, HERIIKSORRCE SELOEBRECERT L-T, HRAKL
stress 21, WEPET2L0OLBPND, Tk *REETHE, BRPCD/ENBTY,
AKRELTH, ¥V 7HHT, AL ThTEACITEYTHD, £ZT, 2% FifAko 95°C
Bz T 3 AL AL, KO 40% 2 L, ELCHE 5. TnEPEEL T ABEBOEN
VWicH R Y QBEERAEB LN DA, B, BRIERETHEH, FINLRT L, AR
HUBEDESH YIRS, AR TRT, #RITH\WT poor Th o7, PLATEL Fig. 5 &
KA NBEE LA X ERLTH D,

—169 —



& K K E % # ‘ [X1V, 38

71 [ ]

D RRCBEALAESBORDI LT Y, kv, & 7OHML, &, HALLHHEENEHT
bBH, EZFANLIDIOI L TERBHPEEL, »OHEVERVTRL, BELY
T L LHEARTHE L CHRLHE, BHRRIDOEHAIDEG,

2) TUUYRHAER ST, BECAVESTWADT, BETHEETELESILRTL,
ZHEBSATA AL THEE LSO, AU L LEBWERBETY, KCBLThiohi
DRI L7\, BRI L BALT B2 DRI ERRA RT3, Y IV T8 Ll
BT B, '

D AXIMLTIRDOI, EREENRETH D, KAV LASORBEETETH A, KE
T&, BL{ThL, EREIEES,

) HKEODPOLEELILDOL, TOEEANTY, $KCRLTENTD, ®XO{AER
HRRA O ML i\,

5) VIS HMEPEEERIELTYY, ko ¥, k¥ FOREL, —20RZTIZH DA, BWEICD
Wik, BT rhi.

6 T¥Y, kyk, k¥FOREIOVTL, EORBIVEEL, ThE BRI ROMMkE THET
L, PLSEATHLW3RHA, bbb BEREBL S¥,

ROCAEBRICEEL, J8ER3 JHER i voREty, B, FE (5, E+E (),
FUOEHE, KBREEE ICBEEBATRCHL B v ols @) HRe LER
RABEEELET,

X [ 3
1) Bird, K. (1963). Palatability test of freeze-dried foods. Marketing Research Report No.
617, 36 p. U.S. Department of Agriculture. :
2) IHE— - AT EEE (1963)- KEHORMEERR, S1IM kAkERE 12 (D),
73-80.
(1964). AEMOBBERTER, E3HW LAKERH 14 ),

3) -
209-214.
4) EHESR - #)IK— (1958). 1 7 ofemr, 242p. FHeE; dbg K2 A
5) TARE (1965). FEHEBI L7V UHEROBBIEHIZOWT, KR,

—1710—



Explanation of Plate



PLATE 1

Fig. 1. Freeze-dried short necked clam

Fig. 2. Freeze-dried surf clam

Fig. 3. Freeze-dried scallop ligament and mantle
Fig. 4. Earshell

B: boiled A: unboiled

up: after reconstruction in water

down: freeze-dried

Fig. 5. Freeze-dried oyster
Fig. 6. Photomicrograph of fresh earshell meat. X400
Fig. 7. Photomicrograph of freeze-dried earshell meat. X400



PLATE I

Bull. Fac. Fish., Hokkaido Univ., XVI, 3

Freeze-dried shellfish

K. Kobayashi & 8. Igarashi:
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