BOENAM THAK*H ¥ Vel 13 Nod
200674 Journal of Fishery Sciences of China Joy 2006
BBRCHETRIE

= A .W¥E . KR8 . % b
(ABBTEFR tHSTATRER.IT7 X 1160M4)

I3 B Stickopus popomicus ) B ERMN BEFHERE 125 AREESFIN W IR RNOAKT
SR, EATRRL . ENEEN(-25:1)C HREREY -2 -NT ATEY 10-20 P, K TFRRELY
OT AMETHEFNSARETRARLFEENTTF TREAR. TREWN XYNETANNSENLG0S
SARNNSNMN, LEN TSSNRE ARRER, [ PRAMHE, 2006, 15(4) 662 - 666

EWMW NS TR TR LFE

PESRS B TMERNA TR 1005 - 5737 - (2006 M - 0662 - 05

NEREANPAL RENG EEEN, X
AEMEAENNENERRMESLS. A AN NN
WENAERMEM, GLE, TTHBENREN
LEZ S CS P W B g T (LT

ERSOREER URnAMLCHSXANNLA
A7 H LS A R AR A1 36 0 M A

HE. SSHRD THAC RNy NA®RTHRN
PR, KT TR RS AN EEE
B TS, GRS R T K A
BUHRE AR EWN Pk W Tl
—MEWEA, CRAMNS NS W T ENA
MERNRAXEN -AFERETAAER, €

BB TP A R Y (L o 0
AWM. PR R AW T RS TSRO &

e%,
1 URSHk

1.1 8
FRIITHEMR 3 5 WS ( Sichopus japosi-
ous ), IENSTHIEREN 1255,

1.2 84S
HiEES R AN RN, X T 40— 100 on #iH

WATEE N RZERRY. K6 AT HRE
W @ot 86T, PEeL T SO S ML F 1
13 EM/A0 RE R G, 2 Tikmet A,

ARAN 00 -0 - 25, MTAN 00 -08-12,
SRR TEEN TR R )

LE L LR Bl L B
£ NHRON NG NF, ENNSTRE N
Ak, BRMEKNART ZARNS" ¥
BENHARNSNLN,

1.3 HHik
1.3.1 ENENENEY SETENENSNE

E8SHETRSSOEES T,

1.3.2 EXRERNNE MANENSNKE
ENEAKGEHSNEEZH,

1.3.3 ERRAomMEY HEOKRNZIIR
SO SR R R e
AN R AR N R

ASHME R ALK SR TG, RANE
3.

1.4 AENEFAIZRE G
SSRERNTHHMHTEHEAR", Rith
BIRNANRSRETRTY, FERN | HER
TR, e LR T,
HTFULNR G % ZDG - 40, ho s 7H¥ 60 kW,
THENTE 550 Pa. REEF 40 o', ANEE,

% )if -l ed b1 W
1.5 EHEE

1.5.1 REAR WARNSENEHATT
WRE. PHERR, KD THermeq N,
TR RS TR, TR TRENNS

RN E W90 ) MRE WL, LSRRI R R RS, Tel 0411 - SE322925. E-mail: yunis1#uhy am

PDF L "pdfFactory Pro™ i FHf A www. fineprint.com.cn



http://www.fineprint.com.cn

PDF SCHEAdiH "

. ¥Y |

= S NBACHETEIE 66

T et

il L

Hi NSHATHETRTENN
Fag- 1 P fow o wonm rese drgng in 5. ajosios

raamersen

WEAF A E . T FLEM P SMT - 20T . -25TC.
~3STH-40 TETRG, HEZRSKARN#
HTRSTR SRECREN R TRENE, 50
HFMSEEE FRREMNAS TR RRRES S
MM RER,

1.5.2 *MARSK2R NTESHPERH
FHUMLE. TRENHRESHOME -23-
-3BC.~-5~-0C.~-0N~-BVC.~-¥~
~31TH - 35— - 40 TR B . TLEEI =< Ar i b
DR AR NS ESERF THNS TR
. Mas T \RFNSSNTRRRDNS
M ARR,

1.5.) THARRAR M EEE -25C. K¢
HW~20PaMEFTFT. S TREREANOME
WC VT HOT. VTR THTER, LIAE
BETRSHRTHETRaR,

HHSSHENNE, ERRERIEXERLS
FHENNA T HARSENSSARNERENF
ENAGDIRANKERETRTL. TR
RRY REN | HLZRANNSET TS
Tl SRAEERNCREC NSNS RN .

RN SHAK WNENHETHRAY,
.1 HETIEZ&ANAS

MWE RENSPHEEAETER ARR
W0 O I SO B £ - 25 T et oIS SR N 0
B A TENSRSHRNREAER. NSERL

WUEE, AT TWed oy ANt
~NT HTENNSKETREL, EALE
HEF-BSCT.AETHRAXETIME AXEH
ETRERENSIER ™4+ Kl FHETEHNS
. LW S AT 00 K2 T e
SARERLEL,
"] HAEEAXTNEFERSSAESER
Tub.1 Kffects of Mreering Lempersture an frees-dryieg
S, Japonicss' shape

NenR
Freeming Vicwaen drying v
e 8. japicui shape
-2 18 Ene iRt
-5 18 Ll FE
-3 20 | T 54 L L5
—%0 B L3 Lo [l

2.1 REFAIZ&RNAR
HRANNSEARY TRESE, WRANN

HSRRATE SHEN WNEXRAETH

“l

2.2.1 *RARSKERNHER

HNSEANTTREE, HAERETAN
MRS R R BT, M, N R RERRT

HREE. BPHEEEE, KRR LR,
HR2ALENH, FERANAYHENEANRIR
MM RN L N M, SRRy
-2~ -3 CEERA, AEERNHE 10~20P,
SRR RS TR . (L% 18 h, ARSNTH
MR ARSI R,

B AEASHYFANFNMETERSTRARE~SRAER
Tab.l Effecis of vacmsn degree and oryolrapping tonpersiure mn e Mreese-diving 5. fopemions * drying and recoversd walker

rRaR T KNP RETHeimn fann L EL L
Cryotrapping temmperature Viowm degree  Vacwum drying time Dirving effect  Water-recovenng dliect
. p— 40-50 . | =i g .
-28~=-121 -4 2 —1 god S
-M=~-9 20-3 20 W4 better —A pod
-8~--1 10~30 18 I bener B letie

-3~ -4 3~10 20 S beser =

pdfFactory Pro™ X iiA A www. Fineprint.com.cn



http://www.fineprint.com.cn

64 *HRAEKFRE

e

1.21 EATRSNRLAETARR
TRINIBECANSHRERT . NSZH

HE R TR RN T T T
R AR MR S TR, KT
MR (RGNS I T OLI PR, W X

EERA-ENEREL,
BSATREEFOOWELNE(LE ),
HEIHERMRENINES T RS HEE XD
RN MHRE I o T AT, S T
W, MENSRENKERENEAE NA

BOXRCERL, CRESS 2™ THAN
RARKETRONSEE"", HARETENW
SANBRARTE, AERGENSHRETH

M. E%AEE-25C . ATH 10-20P W&
BF.RERTRREREYQT,

R) AEFTANARSRZTAMA
HATENSHENER
Tab.3 Effects of the final lreem-drying tempersiure sad
vacuum drytng time a0 Uk freese-drying 5 joponas ' thape
ETFREER-T Ko TEeimh

LTS |
Firad freese drying  Vaousm drong E
P 5. jmpomcws” shape
0 £ i} e . AlEt
50 M L -1 O
) 1] oy ANEs
0 (7 LN Fid
fimee,
" e A

TR Rk T OAEE, LR R
F-EREMEN, LXRRBWEN. fHETHRE
e B Say Lofol Sbie iy b R E Y
AR SRR TURRART R THRON, &%,
EATHENERG RUSSRNEI0LES

ERRARTRALE 88 LWA 14 hEGEN
REETREUR MERVEREESSHL,

WERLER, RSN 2 FreNSnATH
T MR IO 8 A 4 T I (O R RN
AT TR EAERERRSRERSANET

L1 P

n

L. W

0 '8
N
» |

40 e L

e dp

o 4 L] [ F | 11 %
LT
Wicuum drying time
—m— I Cryowsp —— B EE D japeicn e

== RPN Vecourn degroe —= BB N 5 japarion bt

M2 NERTHN AR
Fig.2 Vaoasm lrese-drying curve of 5. oo

3 SETRINERNE

ENMEATEFITMATSE TR LN TN
TS JUSTE 5REMEY S5 THES -],
3.1 BENE
ALl MRENELE SSEESTEARNE
o EERSETHAEE B, G 0.5
0.45)%. HETHSREE 2STHANLD

LBRY L3R+ B3 L 16 ROMN'E | 20101
LM 2SSTHKS h GETRHSHUOREES

T AOSRE IR RTRERS. TN
MAEAEERR(9.310.32)%, 5KTENS
BEERENN B,

R4 FRARAMATETAINEY
Tab.4 Freesedrying 5. joponicss ' sense in different waber-recovering lime

i MARE b Waer recovenng e

Serrer 1 F 4 3 i 5 L] 7
B Lnpresson (58 T | AFE AR fine min® pACE 4 inm
L1 Taste ESAD XmAn XmAo 0 ngrR o] 1 ngE

3.1.2 AREL HTHSSHTNTRSNAR SRk REN, NICREBER ST,
KW paKe, KTESSHNTHNSNEDN ETHSHAEONOYRNE, SKEFANLY
RFEENOARANEAE . ATHNTESHE NSNAXANA,

PDF L "pdfFactory Pro™ i FHf A www. fineprint.com.cn



http://www.fineprint.com.cn

AW

= MEABRERSTRTLE 64

3.2 BENE
BTESASN 12.34%  HAKNY 74.56%

W SR R S TS0 R
BT BITHR(NS) . M RIETHSNER

(FE) W (E A IH<0.5mgAg LI Ph P RESEMNSOERRTRA EFELR BE

0.5 mg'kg. BREssS P>0.1.
3.2,1 MPETHERNRATER
HMEHFOGLEMSSPOENAN RS
RS BOETRETRASNILE
Tab.5 Comperison of nutrient before and after (he 5, jopomicus & froeme-dried (X + D)% T4
25 wens LS8 1 P
Commpuomitaon 5. japonicssdipped with salt  Freese drying 5. paposicas
FHER Proasn 75.9140,37 .56 0.3 >0,08
e W Carbrdreirate $.3320.17 2. +0.29 =>0.0%
B Fm 111400 1.05+0.03 >0.1
WL Ash 5.37+0.02 5.35+0.01 >0.1

3.2.2 MOAFRERENSMILR"
RSP EREERALRENERSE £
EOEEYAM REMER. A EWNOEREE

R EERTATEERENCRFANENES
RAMERNEE. ARy LRSS TS

PHREMEMF S0 S2METTTNE N
KRS T I VR T RS SN
NETHRENEREEFERR(P>0.1), LR
6. REFMHETRIZERNTF TS B
S i LR

e WHPATREREEERLR
Tab.6 Comnparisen of schd polyssccharkde before amd after the 5 . faponicns s frecee-dried

(X+intl
[ & MmN s RTHS P
Composition 5. pupomicus dipped with sah  Freme-drying 5 jupomios

KT IMW Galscommrmine 12.4:0.0 11.740.64 >0.1
WEWMEN oo .0:0.30 9.240.22 >0.1
YIS Fucse 3% .3=0.45 24.720.37 =005

AR Sulfare 0.0-0.32 31.520.25 >0.05

313 mEwNE SRNE OhELEHNOT NS EWNE UL

AFNS RN <30MPNA100g) HME
<10 chu/g; Ao ol Soms W (56 Bom M oERw
MW,

4 Mg

(1SRN MRS Ko kT T ¥
AEEANOTN. RLLSHYNSEN

~BT . RBEE-29~ -3 T, RZN 1020 P,
HTREER 0T,
()HBLETHSERLIKAAS XY
HETRD L PLARENLERNSONSHK
THETREARWHETRER LRENSE
HANSIRENAEINENN L FON HOWE

ARG T, RERMIEETE 180,807
.
(3EFRSaETin T W ERE KA

T) Mz (W) ke fr T R 17, B CLRA L Wish
M AR AR AR A8
RRAFMA S THAKOh G IARNNSOS

WM. SFRSRCHEGRENRLARTR
M.ANREWETRANTE. 5% FRENE
ey O 00 6T A R 0 L 09, S MR AR
fLEsS.

PDF L "pdfFactory Pro™ i FHf A www. fineprint.com.cn



http://www.fineprint.com.cn

666 *MA-RE mue

[5] YAES ANRE ERVRNL N EERRN ),

sRxR: AMGHRERELN 0] RaRwEREE N
(1] WM S5 W HEE T RSN [M]. LK.M, 1900
. 2008, (3):61 - &3 (6] TMBTEATR.AAETETR. R TLRN Li
(2] ™ MadE B S SESSFRENREEnR RWANIM] RS T, 1999 8 -1
[1]. MARE, 1908, 1601):10 =36 [7] oW RS TRENER[M], S PRRTAHN
M, 2002, 492497,
[3] Ferks BE. Sogh B P. Pisical propertion of sir-drind and
froesi-deiaall Chichn [J]. Foad Sei. 1991, 58030811 - 615, [6] B B2 NMA0E.§ SHEVEERER AREY
(4] ®EE SMAERERFR]] AR 2003, (10),5. TEAMU] KRS LEPRPA.2000,220) 07 10

Technological condition of vacuum freeze-drying in Stichopus japomicus

YUN Xia, HAN Xue-hong, NONG Shao-thuang, YANG Hong
(College of Bickgy & Food Technokgy Dalisn Institute of Light Industry Dadian 116034, China)

Abstract: Srichopus japonicus in 3 years old (sverage weight is 125 g) was tested on vacuum freese-drying
equipment. The best 1echnological parsmeters were determined. Freesing tempesature is — 25 U oy
otrapping lemperature is ~ 29 - = 31 T; vacuum degree is 10 ~ 20 Pa; final freese-drying tempersture is
60 C. The lyophilization speed was controlled by freese-drying curve. The results show that S . japomicu’

nutrient ., color and shape are effectively sustained, The waste of S, japomious that recovered water contents
after the vacuum frecoe-drying was smme as the one that was deslt with by traditional provess. [ Journal of

Fishery Sciences of China, 2006, 13(4) ;662 - 666 ]
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