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Freeze Vacuum Drying of Marine Products

II. Test on mature eggs of sea urchin

Kiichiro KoBAYASHI and Shizé6 IGARASHI

. Abstract

Mature eggs of sea urchin which is one of the delicious sea foods in Japan
were successfully dried by the freeze vacuum drying technique. Prior to placing
the raw material in the refrigerating cabinet for prefreezing, it was immersed
in a diluted solution of antioxidant for a few minutes. When the temperature at
the center of the material in the prefreezer went below —20°C (measured with a
thermister), the material was transferred to a vacuum chamber which was kept
at 0.1-0.5mmHg. The temperature of the material changed from —85°C to
4-40°C in the chamber during the drying process of 6-7 hours. Nearly all the
frozen water in the material had been driven off in the form of vapor during
this process: dehydration was accomplished to the extent of about 6% of water
content. The size and shape of the dried material compared to the raw one were
not changed, although its orange color faded to a slight extent. The material
decreased in weight to 23-24% of the original weight, and became very brittle.
The high hygroscopic nature of the dried material made it easily become stale in
the air, therefore it should be packed in a moisture-proof paper such as polycero
(Laminated polyethylene-cerophane), more than 0.06 mm in thickness. Vacuum
packing was employed to expel all air from inside the bag. This was effective
to protect the dried material from the ingress of moisture and atmospheric oxygen
as well as from breaking into pieces due to the looseness in the bag. It was
found that the dried eggs of sea urchin, when they were steeped in water for
1-2 minutes, gave as good taste, flavor and appearance as in fresh.

- =

T =08 BIRITEY = L UTHRINZING, BT =, ¥, 73BT sn TEACH
SHNY, ERATEERLL V-0 IREKRELT2E, & 6, & FXbIREsEY=
LFeA ERFINOMRBIIETRET, R OTEERD B P KEHD—-DTHE, LhLiE
T=BESRRLLNL, BARNE S BECAESTH D, BENHIHRTV. KBTS LET S
DT, BIEHCHRRALAL & OKBIIZ/LA < BRI, 1 - THIEHENIRIC S A I 7 8



I X K 2 £ # [XIV, 8

L TEREZL TR, NEBRRIFER R SRR TV0 T, SRIREI0EEZET2H0
REHH T, BT HT LOER TR,

E®oB®

Tk BRVBRETHEL, KZRL TEY=LALL I hEKORELEZZ BN
L, #07=ORO TELHFREE & L.

1) HREEZCHREN

2) KRLETME BFZT 320000

3) THFMBHLL

&) SR OBRILHIL

5) HERH(

6) ERRE

T 8%

KRB &R

EEBRCERALA Y= L THBEEBIITRER X RV 37y 7= (Strongylocentrotus
intermedius) &% 7 279 %7 = (St. nudus) T, WUHF TR ELBRHR < ¥, BEL ¢/
F 7 LA TS, TRODOIBREB T EORIMELERHL, BAXEELLENOBEOE
wAi, WhAREL T I vAvE, BERELT77 % 20mML, ZoKEKSIC5~10 4
UL, KV Lizoby = (RP2EDHY) YD, MTBHBRENDBEATH RS, X
BICERIN THTAMCEHORFRIR2ED T IR/EMT 2. BRIV =FzHAEbo L,
HENEE LT RVRAEOSDERRETE - TMSRARH L THEALZ, LALHEObLO
3, HEE, W, RAVEELT, BREOE It ShLdol, XEHEITITSREORED »HEHEL
2o HREDOREOHEILR, KCRL THLEHOE, &k &, FEHIVLLEOERBRECL T
T2DENERBTEIF ER E o712, 6) HIZRND 7Y 4 — RS OBEIL, BESPED b~
6 &L -~ TfTlsbiniz,

1) BMEBHBROEH

=0 BRIECHER T ERBL TERTRBEDT, FHEMBICL 57 KEIZHES
PR EEEARFTCH S & Bhhis, —50°C LT T 30~60 4 (BOKIMT L b Bk
%% Z2 %) BEMELADD, —35°C T 60~90 RIGHSEL/2b D, BU, ~20°C DX by H—TC
65~6 FEHIEAE L7-d o, DIBWEARICERL, FOBRLIE LM, SECHEBRET IIRBA
ERBIR DD ot LL ZAM EORE CTHEE LD DI, BEEEADSESIZBIREIzkt
BT 28I HD0T, EROBECIIHRLHFECEEDOFN IV, Fig. 1 37 ¥0k, il
B 1.67kg 120\, BREIO 2R MBRICEB £:E8 X700 T, TOHPER 45°C T Tirdh
O THEZERR L CROBBOFLEE, ERERNASOEEBHOATERE +BEI-NL L
TRBHRTH D, ZORBFBRINNOERG RN KR, BRESRIMIER (ZoBai
45°C) IZLebDTH 24, BREIBREASKREEABICELDIOTHE 0D, BLAEEHORS

HE Y=o BREOREZXLEELROWMSPELL
A, RX 50mm, 18 20mm, B 10mm LiE, &%; £X 0mm, & 10mm, B
S§mm Bl E, PE; FRUT

—184—



19631
()

Temperature

bk e A KEMO AR R

(omHg)

Vacuum

)

40

Temperature

—20)

Vacuum

0.1

Temperature

7 (hour)

mtlg)
0.6

Vacuum

() (mHg)
L0.5
o R
g g
g 3
Q
& L0.3 &
&
0.1
—2l
1) ¥ ¥ 1] L) L] 1
1 3 5 7 (hour)
Time
Fig. 2.
(t) (omHg)
804 0.6
604 -
§ 404 0.4
g §
£ 5 L 2
£ >
[24 4
0 0.2
_.20- -
i ’ é ) 5 N '; QIOUI‘)
Time
Fig. 4.
Fig. 1.-Fig. 5. Drying curve (temperature
and vacuum-time curve) of sea
urchin eggs
/\ temperature of heating °C
® vacuumm mmHg
O temperature of material °C



b A Kk & % # [XIV, 8

DEHEL B 720 45°C BITICHF SR 70bDTHB, Ll ZOFETIE fuLEBOEE 20°C
e F T TRMMEREL, ABOY=0ORCRNERTRST, B8 5HMORRE ST ML
b0bHB, LEBEY 1mmHg B EZRED, 8- THRBEREN —20°C Y EZR-Th54, ¥
BRI LABETL TS, ERERIZ, REXIPBREVLBALYESY, ErCET=RE
DXV VBRHBAL THD2DATHS, Zhekz 1~2 FERET ERKETL TAEY = L HiR:
BRHREET D, £V =OFHFKMNE Kett OXPHTREL T, Fi 7%, HREO SHATIFE
¥ 6~T%, HIRERIT 4llgr THEVK 6% LB, Fig. 2 & ¥ PFig. 5 $ CREERY TE—
B MBERE L VAW A IR L BSORERMEE R LI

7 = OIBDOEFIZ OV TOHRMARESEE BFELEH ) 2ROBZ LT, ERIEOBH
%, &L L TORRY, REICL2HRFCL - THELZ L THEA, LILORBREE,NDEM
RIZWWEZENL, ERERET —20°C MUT, HEOBARL FEI O KROHIRT ERETER
L, TORERMT HEHEESY —30°C DT, KB EWA-HMMEES 80°C M Eizd(S
HRPEEXED, HHBENREICRY —5°C BTt - -, IAEEY 40°C fic T,
MHERENZOREE IR E CHBELIT B, ZOMEREY Y 124HEEY L T, =
DBALERO X 1mmHg, &B#MCIE 0.2 mmHg Bz %, ¥ 70 capacity 2% &
375 BEEOHIERHEIIE,

EREMIARES L BEY 5L 5 factor O—DORXHEOBXT, To0BSIRIBELADYDE—
HICHRT 200, ERRHLELELT, FEBROB IR DL KHDO Y = ORLIIZY — ¥ X
FRELIATHRL T3, BENORYHILRZ, LIEADKREVT = TlRHLE S
KOERHR- THTHS, ZHAVEEL THRAMEZSE, TV IV L LB R2EL, &
AEL, EHTR, AR LTOMEHEY 2 E£55 OT, BEEFITRIT B REORMEIIECRT
AU BV, '

5 BOEBRBERIC TN I HTRET, ARRBTIIHENRIT bR h o1, SEREERIC
REPOFRIIET B HMEDOHER IR EATEILC L5 T EHHED, HAERS, &
BEOREDOI-HFEBLA-BMIEE 1.8kw/hour, #Ri% 0.3m*/hour TH 7z, -

2) ARULHELHE L TH0000AHE

FEEFREEERELEERT V) OUTRBOKEY, SEOLBBEOT T VHRF )Y
&L (F7FHY Y No. 4) O 02~0.5% KEHEAHRAH 70T, Zhev=0k. . FREAL
TEDHBRE BH L, BD 0.5%2 0777 ) v KB BARRL-d0L, EuEoi0sr
Fig. 1 oftkciEl, Zhy
1Azl ¢, R0
YRREFRAKTS), £ORKE
Control Pre-immersed in 0.5% Adecarin solution CREREDOKEPBTEDL LD

Table 1. Amount of water absorbed by frozen
dried eggs of sea urchin
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Table 2. Sensory test
Classification Number of persons

very good (as good taste as in fresh) 11
good (nearly as good taste as in fresh) 19
average (nice as food) 9
unsavory 9
very unsavory 0

Total 41
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