43 % H 1
2019 4F 1 A

Koo

JOURNAL OF FISHERIES OF CHINA

Vol. 43, No. 1
Jan., 2019

XEHRE: 1000-0615(2019)01-0197-09

- R -

DOI: 10.11964/j£c.20180911453

KEMETSREATEEARNHARIMRKERE

E—H——H—l* 1,2
i‘tﬂ:\\ \u\ b E % b

FRHE,

5C B K PRI SO, ARV R AT K S N L SR E, A& M 510300;
2. bR R,

MR, ARER, BREE

g 201306)

WE: MEAFEATHRE, AMIAAFEEARETEGHNESR, BRFLFHMT

BARBAE S6AT o KT R d UEAM R E IR &E
RE#H KXFERT AT AR
B, ORFAE. R ESE).
(BB M. o JK.

B, ZmE. R ERA,
ARTRIBTMAETZ@ A AR BF B4
KTIZH5EBARTZL5HK. TRAGEE).
R BAH) T BTN A W B Ak, R E REIT A

W4T

& i A

PR REEAFRTREARA TGN RS, AKRFERARTRAGOAXGEHARESE,

X §#17]: 7J(ftnn, HE
FETES:S983

SRR T R WAE;

S A SR SR, TR AR AT R
(1 5 28 PR B B T, 2508 VR TR R i as
A o 2Z 5 B A B B AN gt A0 R dh Tk /Y
AW RN, FASR TR TR T 201 22 604-ACTT
BRI AR A ol b, sy, EAS e U R
N — R R A N TR AR ) R B A% AR
AT, MR R e IR OR SRR
PR Bt A1 R B 25 V8 R T R B R A K™
by 0T A B RIS A TR B B, X PR
KT i B  UR T HR BRI BRI K BT T

UTAFER, AR TR E A K 7 I T K R
7 —Em g, EMET ik EZOR AR
e K TR B R ke R AR AF AR AR R 22 B
SR TR E K= dh = g . AP R
R OrAsEE, IS0 LAY P38 R DLSR AN T4
A LRSS, FIAE E PR dh i R E IR
K i B 38 e SIS /N F R R BIE Y A
P TEdE S W N TR A b, Al K
R AE TSR D o SR AN LIRS i AT e
23V UR IR E R B R L A ORI U, PR K

WIS HER: 2018-09-13  {&EIHEA: 2018-12-20

ATIEE%; &R

MHERFRERD: A

7 it AT O AR i T L o R {0 B B R
1 o AR ORI i LSV R T R BOR B W 5T
WHEATZ838 0 LUR UR 7K™ dh (49 & & 45 W] J5
o], 34 H S BIRITSE b i HIBE 5 FA

1 HAR U T IREOR I R B R HAL 5

MAGE SR T 610.5 Paif, [ A5 vk 7] 18 5
INPTHR AL RS, BB TR il 2
FF E I EL K JRURL AL BRSPS, R
a T K o AR FLAS RS R NS TR A
T b A T R B 25 R A K A, DTk AU 3R
KRB

R — 2 H 3l AR AR e T B8 7K 1Y) 1 8
R, BEERHETERELAL IS AHEYD
i Gy E ALY A AR R AR R AR 5 AR
PTG, BRI KUK B 23 B 8 55 ) o A B R A
Tl ARG SRR AR G, R R o R
MR ALER,;, THREARASRERFEHS,
B AR, REmmZlimak, 20 H
02K e L T 5 5 6 i R R [R] B 58 4 AE T

FETE . B B R R L TI(CARS-47);  [H XK & S0 K %I % B (2016 YFD0400201-6); A b 3B i 5 5 K & T
(NFZX2013); v [E 7K 7= B 3000 52 B rb o 2 4 2 25 RFBIF 5 7 32 A BRIl 45 9% & 19 (2018ZD01)

BEEE: R#HM, E-mail: wuyygd@l163.com

http://www.scxuebao.cn


http://dx.doi.org/10.11964/jfc.20180911453
http://www.scxuebao.cn

198 KopE o R 43 45

Wil S KT AR, ERER, 5 TR s,
2 KPR E A TR R 5T BUR
2.1 BRI T ZEXEF KT RBIEN

AL R S T J5OREA BT S A TR AR
A, DIARAS S0 T AR 0  . BTAR R AR LA
PRk TRE, F— @B LXMW,
I HLXOF SE 77 it B iR A — s B9 PE T

LA Pyt ) JEE B8R 4 ok A S ]
BMRBFW, BARYRMEERE, THBZ
o AR I R BE R N, DT 46 T AR B TR
At A R TS Z B, EHESE MY
RFE B ] 78 AR 7 RE ) AR PR sOR 2 (R 4 B B
5 o AT W SR RV BR (Pinna rudis)fE ¥k 133
T b 52 i THAE R T BB RE 1Y 5 RN Sy TR TR >
T AR B >R, YRR B 10 mm
BF, R T REAESR AL s AR I JEE B R T i
FEA S, (A B A B 5T 3R W R T I IR Y S B
] 5 AT, AR T AR RRR BT T A
() SCHE 5 1] 5 A AL 8 Ty e IR B, K ZEAOHE
DAYHL, BHAT T AE A, (A5 TR AR AR
R S VS A L 50 B U)K 149 7 £8L(Mylophary-
ngodon piceus) 7 #% SCEL A VR T R

A BT S AAF PR, H
LU= 23 RN, Bk 407 — s
INFLIE, S B LI s AR, 4R
T 5 P D B K, A5 2 2S5 R B IR
AR W, S FEORTE, 1555783
I 7= A AR 554k o 2R BV OBIE 9T S B 7 IR T
b B R T % AR R B A — Y 5 A
R, g mab B R R R g A A T T
P R WHR A R T AT TR . BT A
1 1R AN S K 3R bR, R BR350W By S
WAL BR YRR BT o 8P Al B B Gl A i 43 8%
N 3R BB R AR AR, DA T4 5 8 a3 B K
R AR, B IS T B B AL
PG PR T, DLAR K SR [ JE 1 38 fin 28 48 i i
Frm B Ak, A5 B AR T A R & B
I FH 75 5l B 15 38 Ak B0 TR 2 A0 T R Ak BRI
B2, AMUTHRERA U RN, HH AR
FEAR N KPR . PR . E SRS AR 5 R
SRR S ILT IR A 225, AT 20%19 18
FE, PRIGIZARBE 7 0T 15 A REFE . R ERUR

http://www.scxuebao.cn

oy R T B R T BORT
KR, 2EFEMIHFFE T AR & & a8 0 590 s n T Bh
FXE SR} ) IR T A B 5 v o 1R 5t Ak BEAR 4 U
AN TR 3 R B R R . BE R LR . 18
BHHR . EARBE,

1 R IR 5T 3 A R I VRO SRR AT B
IK o Gy B IE Kk PR 6% A0 L 1 WAL RS Y
fik (Elopichthys bambusa)fi v 25T J5 2 /K &
. H2.34%+0.01%, T A AL FET FRZH A 1.40%+
0.01%. 150 5 B 28 205 & O I 7 B A #5247
MIPRIKAE R, B PR ¥ oK™ mh AR KGR, FE
X VR K 7 B R B B S R AE L, A
ABAEIIE ST T I SR A P AT . B DL A
3P DL KPR SE M, 25 0k BLAE (10+1) °C
MY SAETS 5% T S0 v 2 70 D1 130 min,
T JE 3R DRI S K R AR 3 T 94%LU b 9
g A7 45U BLER AN 5.00% 14 V3 356 1 mfF [ 245 £ D
i B 5 AL I K AR = 5190% LA o Has R
iR U LIS TR R )8 SR T ] S
PR AR E R A — o B, A
i o 2 R W AR W] DL RORE A KM, R
PE R AR SR B i 461 2R 1), R 4 A5 U Ok g
N A AT s, DAZE AR s, ol T
MR IRAN . RS TR B B N M TR A A A T
FEar B A 1.5% ., 1.25%., 0.75%K}, 78 &k R it
/INR14.35%, I SCI IR T X — e, 25
BT . R [A] A VRO VAR B Y 7 A
ANTE) L O T G M 0 R K M A A K
P, S EOK R AR RAF I R, e R
RGN, a2 X RS T RIS . B
WERR L . NaCl1LA B ifg i AR 3R 8 X 5 T 1 it
JT B B, R IS G W R R R VAR E TR L S )
Refp B R G K G, &K, BAKE IR
AP R RE O A el D W R R A — L
YRR SE I, TR OV TR A A 4 A R AR
A2 08 IR0 1 ol P A 23 B SR B A

IRIEALIE K IR R VT
At B AR o A T AR K AR I A
B2 M AEY NG, A2 E IR K
T VR A B . GORAR 1E A — Rl 4
IR AR AR ), ] {40 T DN A ST ¥ 45 49 A8
o, R RTE . BRI S e A 4 ok
RIEMPLE I WOR IS, S RKE . Bk
Fo . TR R AECE Dy AR A B AR, A


http://www.scxuebao.cn

134 R, G KU EERIRTREARNITR IR S RS 199

T S BCEE E, R LTS R R 92.1%, KL
Y0 K B TE B B R YU S T A B R
)it JE AR M o VS T L R A R T R T 4 e
IR R DIRE, &AL TR, Ak,
TS 00 T N T AT

22 MAELZSHMNETFKZRAEN

VR U R O R AT B W R TR
BTAE, WXTER T 5 AR R,
Wk TR il A A AV 2 fof R 5 T S T A
K, ANAEIMBERE, BB T TR W
WEE, YR RA T, TR X
Gy RUREE KAy kA SARTITRN 2 T4, el &
2, RS A S R A A s R I, i
B G S . AR AEY, PR TR R —
B wf o g i DL R 5~10 °C, e s R R 4
YRl 58 4 VR 45 AN A7 AE AR K 43 B LB, % 3k
Al E ik, WA A . 2R
i B L (DSCE), I HLH BS54 5 { m]
17, NI REZ . 75 750 55 PR A H BH
K KA SIS S -15 °C,

TR 11 3 X i ) R % R R
MPER, SR, AR JRURMA N B B VK i
AN, AR RS SRR, R R TR 0 2 B
AN, AFIF RS HERR , 1 HE KB K5
MELLB A, 1 B R AR . AR T8 3 TR 45 08 B
VKRR, A TR AL R, BARSm
K ZE ACHERR I H T 2 Ak, {H R vk
SPERIR A A RS A, R R K K
PR, SR, AR NARAERILE S
AR R, R TR X R
Rah, BV ARIE VKA R4

B 5 DR R 25 R ORI R R, AR IR B
B WA R TR AR AR K= S L, an A )
FH T 00 3 R AR AT TR A B, 98/ X R T
st i JOT 1 5 A 3R T L — 25
23 FIRFMHIRE T KT REIF

T B E Pk ) A A5 R R i
R e, BEANBEE T ol i e, UK Tk
ISR B o A SR B R 4R RS 1) W R U6 il
R IR, 2 THRIR S TG SR, Pk
IS Sl R R, AR, BFAR
W, EOKWME; & THAEm R, T ERE

SR BEREAL, B RE R DR T AR B B SR
H B IR B 4 R SR, B U RE R
SRR gy 5 2 S E AL, W
K HIHBHTE . DSCHEAE, BRI fUREE AT AR
o FHEREE , BN k.

T ok AR [ B 9 B A2 o R AR BB AS a AR
THREWESE SR MR R ER . %
TR REY) , RBEPIE TR A E R
F1 XM (Corbicula fluminea) T i /K 5 & 1 N &
KA DT RS2, & B A5 % )] 2 35~40 Pa
FEAS BN T WK o & 5N 2.1%, BKRE S
93.56%. SR 11 N ERE 1Y RS AE — e FEBE I
S B A B FHAR R B, DRI S K T AR Y
BT 8 = R R FA A IR E S8 EL 5 e R
Aot RRIEANSEPIR IS R 5 IEAR 908, WH5E
JEEE L 2% Ty TR BRI R R AR D
(Scomberomorus niphonius) £ B 75 T il iy i 52 1) 5
W, 1529 RHEE N7 mm, 48%F % J7 485 Pa,
FHAE IR BE 20 °CIF, A0 B8 ] R T 9 T 8 32
S IKBE Ty T o FRARPILA T AR I 1 R Tl 32
ME IR SR & VR br, i B8 3 B FAL
e th i L T 2580 FL25 024 Pa, FHAE
I E 45 °C, fgpild & 63 °C.

SRR T2 A MR T #2, — B8 1y i
PO 0 S B RO 58 Al TR AR A Y
S7/k SIS N1 O R e (ORI | e S AT S
(o B /INEL A5 PO P O] H 325 R 4 6 V8 5 DL R
WV Fl (Argopecten irradians contentricus) ) U T B
6], I BLE He 2 AR B 1E R A0 AL IS 1 R 1 I [)
W T10%A 40, TN I R I S 808 — 22 ik
5 2RI 60 Pa, Hokk G 9 0 °CHRY I
R 10 Paliy ¥R 1+ I [A) e, A fE R AR AR 5 4 4
T20%. ZEHAERTR IR AR IR S — kAR R 4
G, B R T AR Y AT A AR R AR
JE, AACAT DAY/ i ] RO REFE i EL R Y
JoT s A AH L 2 o

XF T AN (R B kL e AR T A S BN
PR I AN 7] OB B AF T2 S8R i 5 2 0K 77 i B
23V R TR N B Tl A AL T B AT
WA T BFES S BX D7 T . PR AR S5 P i 52
g e, B E B e TR T S EO A
B 40 °C, FL45 £40 Pa, RZIEHTA]2 min, X
Ik 4P| HIBox-Benhnken .0y 2H 45 150 1 Jit 24 A1 g
VAT TR 7. (Al A W OB & i S WP 3 S

http://www.scxuebao.cn


http://www.scxuebao.cn

200 KopE o R 43 45

TR IR 31.25 °C, H.%5J#22.81 Pa, ZELHT[H]

1.43 min,
24 FFKmE @B IR

KE R R G B R R TR EAE T — R
i AR AL, b g R BCE R R . B
B, AEYFREPRSE . AT A A By AR A, H
LAY W AR R SO AT DA G B DR IE 7 AR E
Pk, IFE— 200k i i B R T2

TR S 0 BB 5 R M 4 AT DL
JE K AR BRI 7 i, B EDU YR TE A KN AR 4
WangZEP LT HAS T . HASRR TR
T L 25 8 T i 6 EE 41 % (Hypophthalmichthys
molitrix) R 5t BTS00, BRI = Fh 7 1
JE WA ROE YA Brlcds , i oS TR S
() EE 41 0 R BN AT BT R I o BE R AR R AN B
mn BT EE AR A, A R DA PR A b S
BT RN e, MEFEIRBEITE
FL23 VS VR T 8 00 R A B AR (Euphausia superba)iil
o, RIEPERAE, JCERKBRAS TR A
MR XU, LT B KUBR ) Joi B 422 30 SR

B PEE 1 3E VS R i B AR ]
SRIOCER A I BT R TR B A T Y
BNER . AL R TR0 IS B DURE 0 BT R
A AT I SE, & R DUAE T S 0 R
SV G SRVE RN O A T R W E N S
oAty T 07 A B, VR T RS DLAE A RE R . 9
PR L F R R L R A S B A R AR 2R S
OB, H A R, B TR Y e DL
Ui B B 28 Vo VR T8 1 Bl DL A 1 JRR 1 A E 4 3
M AE PR FF AR WL 0 5 7 T BRI 2 Fh 1
PTG T, R, SRR
K IEIT 1A o

KFAFEERE RSN AN TR
s et JOT P SRR R AN AU Ry BT AR L XUBR
GV, XTI E R R T A Y
SR, &V R TR RS S 3R U iR
b, BAERGEEFNE S ERXT i &
VT S4EWEZR TA, KB HENER T ER
. RIS R, HWRAREEZER. B
25V Uk TSSO W5 1 ATPOCBR AL &5 ) B i
FLIR . MR Aoz e, I L SR mR0ORT 3% H R P
KA, STEEET X I B HufEPY Uk
i B R )Y £ (Trichiurus japonicus) 58 A Xt

i

=l

¢

http://www.scxuebao.cn

B, SR FH SDS- 58 TN s Tt i € Jie Fi, VK 0 A 1 44 il
J i f B AR R RE AR IS O, B i ILEF 4k 2R
F115%~30%I1 L3l 8 1A & A i, JF B
SRR 1 E AR R A R AR

KRR ok G ekt WREAE
AN R4 O o = o s R ) A G N 1
br, WRHEEHENHEEZSEHCHERAER,
K7 it B AU LG R 5 7 o 1Y) 2 K 1 ATPAH
KWL, FHERMEY T IR A % D) G
, PRFESNDE M, B0 K (Lar-
imichthys crocea) WX} 4%, KAHAE N PEM ff B A9 48
br, WWARVKIR B2 TS ES W R T8 i
KAH, BJ40T —Z6f B2 (10% L0 T ) B G B 35 1k 2%
ST X T R B KA B w5 Tl P
M L3 S BORT £ YA R, bR
FHERRA S 00 77 i R B, EE RS H T
POXCT PRI BE &, B ol f PR i I 4R AL 7 AR 45 R
PESRIEAL S 15 WL IR (IMP) 2 — Fof e AR A3 558 19
XU 3 5 50 ), 28 BT R R L 2S Y TR TR Y £
F Tl IMPE B A R, T2 KR A TR
JG Bt R IMPE A TR, R EE A 24
{E L% PO 5% & BLARR T 18 1 48 (Muraenesox
cinereus) il A AR R T IMPE & &, 7]
DL 25 L JRURERR S 100 7 i 1 e XL R
an U S SRS T i b S
IR 50 A G 1Y N I TS M 1 A2 A, R ILAMP
W . 5o A B U IR . 212185 M il B IR 1R
P2 T TS T PR A BT AR, ELAS R R TR A
() A0 05 VRO A R, KR TR Z,
PRI, Caof5 R LUK HL 25 T4 £ )y
AT IR TVB-NI & i i, R BEORFF R4
) KUK AL IR, HAS 25 5 1 B A s A P 5
A D VIS A8 I T B A AN R XUBR

K de BRI AT R R B
00T 5 KA I, BRI A KM e
SR B i i BT VA T B A R
TEARbR . RIS ISR T B R R TR L HUX
T LA O T R T 1 X 0 JBE T R R K 43
T BKMERE . WOKIREU(WATD) . 7K il 45 5L
(WSDEYFEMR, & B0 HL 25 Vo PR 1 £ B8 119 i JoiT e

b, g s oK f . WAL, WS sl Al ik
4.03%. 5.60. 18.66%, I # X T 15 5N

11.84% . 2.35. 27.65%; H235 0 T 5 H
6.16%. 5.52. 15.01%. Tl 50 E K5 Tl


http://www.scxuebao.cn

134 R, G KU EERIRTREARNITR IR S RS 201

AR E A S R K RE L DRS4S
A—EMRFR . HEEWE T IR TR RE
JECI (B B SE S, A EJLA RS R, &
IUSL K S Ve VR T AR AR b, K3 el v ) K )
H KT ; WLAAESUR YRS, U Er
YEAR B I 25 R BEREIR , U AR Y — 2 AR
75 25 T R VA R R L =R 4 b R R T
AR, 3 LA 5 T % 78 A0 fuf 7 BR A 1 52 /K
RE IS K5 B FRR KPR T RE . ok JLAR S A AN
) 77 s R H L ol T . LS VR T
T B 2 08 R T 8 )T A ) 2 i ity B2 K P e v 19
JEURT 2, H BRI T 0 S oL 45 1
B EMEER, w2, 5 TR
Ko AT K IZIRKEE W] IAE T 5 8 R
e PR RAL, AR AR AR P Tk
A BA BUE VKSR E WL SR ™, DIt o 5
filt, JueSEUOE it 90 5% ke B vk % B R AUA] DA
HEOK A% R, R RE R S WL UK S5 A8, 1E YT
I VKAZ B AT AR R T ROR 4 R T
], AR AR P2 A .l T Uk A% B X R
TREIAE R, R ok ] 25 A5 i i B A A TR OK
UK E 4 AL o

HFKE S SRR AR A
Y AR 2 PRI A it S5 7 Al DA R A e A
TS ECEA . R TR TR, R IR
FESRAE A WAL, TR T IR B A 45 ] 5 i
7l Y B 2 I A o RS B L AR
KW APSO — PFCH% il J7 ¥ 4L T PIDH% il 7 % |
AR ERE R S AR R T R P IR,
T ) R 2 AR AR 7 Al B B, Ma S
1o G FOUI AR R B 5 B 45 Ve R T MR BE A0 (Clenoph-
aryngodon idella) Fy i 7K F1 & 7K 3 72 v 1 o i AR
1, T SGV- 18 T Ak A a7 A1 210 35 (i K
R3=0.932 5, Wiill#5#E22(RMSEP)=5.34%; &
JK: R:=0.827 8, RMSEP=9.79%)f# ffi iz /N — 5
[ ) (PLSR)ASE 194 B 1 Ay e AE TS Y, AT 52
BN €L E R | B E N A AT K L T
RO 5 G B AR BRI 5 5 R AR T
G 0 a0 B 4 T B i BIE R FH T Y A

KT i JEREAR ], R T AR A i 22
Hol 0y 2 J7 5 R 2 A TR TR . X4 G
T R IS T 6 ROV SR i (Ommastrephes
bartrami) .25 R IR TR ) J1 22 B LR T
Page i 2 . £ Ly BB RURI 8 BOp 8,k L]

Page b UK fifi iR S5 | B il B2 % L8 B 5 R
RRY & A NP SERS /e o R VA NEA K
RN i1 b g T AN AN BU RV i U U
P —AEAE RS M G AL B sl 2 B, Al
IF LA R DUAE D AR 50 % G 0E WIS R B T A5 4, &
TRASADL ] ot v il B8 £ 5 S 6 0 A 4 o]
O YL RE W R, Ul B 2 Y — 4 A B
U] LA T T g e 1]

3 k¥

HTKmBEAERRE . KBUN. G
Tiam B R, HRER R R A R, H
RIFEWES . XHEFRIDI e AN, BEE AN
A T 7K 04 5 v O i K AR oK,
AR AR B O e O RS 0 iyl 1 N S I
BOE K . IRAK M FRA = B 20, BR TR
T8, T EIF k0 L0 5 I U i K
FEINT 5, EK T S E R SR F IROR B B AR
T, BT LA FOME LLRIE , i T AR A &
JRH/AENAT, MEEGHRTHEARANMERE, BAAAR
B SE T K R TR W RUBR , H R T
A B I TAR R L AR O % B A ] B
HEAEHRRMI . 55T ZE EUF K™ R
FHARB LT JLA 71 -

3 A PR TR Y S TR M ol LA B T 5
B HEZRURTEARA, T ) B8 A
VNI QY el A N7 {5 o (TR = R AR T
PR S SRR 0T ) A7 A WK S A5 R 8 R o A
MHEAT, PRV TR, FRARREFE . XFJEORLiE
15— 8 1 1000 B, T B R R 1 XU
BB K 7 U T T R )RR LA E R
BLFEME, Sy 5 B

R AN [ 7 = it S () R a5, R Y
SERHR TR T 228, S eRE AR KN
R K 7= o e R T T840, I B T8
AR TESATRAL, SR K™ 1 il i 1) 52 B
A PR ST AT I T2 AR

i 3 6 7K A T BT AR AR
L, IRAEARCEIRE , R E PR S R AR
WE o Gl ERE . TS B S Y I AT
ST, R REASTR] K 7 il ST 3 R 7 T
T T AL, AT — 2 B 7 il b R A A

BE XY TR T A SR & H BB FE K Y )
B, REK R T L, R T E Sk A e

http://www.scxuebao.cn


http://www.scxuebao.cn

202 KorE ¥R

43 %

MRt i, T e R R AT, 4R RE TR
AR TS o N TEA5 R I, o T e 4 o
MeEa, RIEYEARE LB, FAHTHEILEF
W@ﬁ&WMﬁﬁmW&E*EO

e H %@+R5E%+mﬁf HA R A

{3

KA TR BRI T ] BRI TR
J5 BIIK " il SE 5 T ORAE w%%ﬂﬁﬂmﬁ

il — L UK R A, R KO A B DR
i, A EZE R AL R A | n I A

SE R :

[1] x4, SR, 2 BFe, 45. VR 25 2 A8 K 73 W it

'fé}ﬁ&i&i%%%fﬁﬁ)ﬁ[u, iR, 2015, 36(23):
95-99.
Liu H, Zhong Y J, Li Z L, et al. Water sorption
characteristics and glass transition temperature of freeze-
dried cherry tomatoes[J]. Food Science, 2015, 36(23):
95-99(in Chinese).

(21  XDRR, A E S, 48 AR TR T SEhRE
REFERE L[], Ak TRE2EHE, 2014, 30(10): 242-247.
Liu Y F, Zhou G L, Li X. Research on energy
consumption in actual production of vacuum freeze-
dried garlic slice[J]. Transactions of the Chinese Society
of Agricultural Engineering, 2014, 30(10): 242-247(in
Chinese).

[3] Djekic I, Tomic N, Bourdoux S, ef al. Comparison of
three types of drying (supercritical CO,, air and freeze)
on the quality of dried apple - quality index approach[J].
LWT-Food Science and Technology, 2018, 94: 64-72.

[4] Dong WIJ,HuR S, Chu Z, et al. Effect of different
drying techniques on bioactive components, fatty acid
composition, and volatile profile of robusta coffee
beans[J]. Food Chemistry, 2017, 234: 121-130.

[5] May,Liu W W, Huang G H. Manufacturing research
with feasibility of vacuum freeze drying technology for
leisure meat products processing[J]. Advanced Materials
Research, 2014, 1056: 84-87.

[61 A, AREL Zhmy, & ST HH AR F
[7]. TIEEAR 5% 4%, 2015, 13(6): 1-9.
Yuan D L, Shao M, Cai Z P, et al. Advances in research
on dry technology of sea cucumber[J]. Drying
Technology and Equipment, 2015, 13(6): 1-9(in
Chinese).

[71  XUE. B FBRCEEBRB A [D]. fRE: i dbaalk

http://www.scxuebao.cn

[9]

[10]

[11]

[12]

[13]

[14]

2 2012: 26-56.

Liu Z. Research on the key drying technologies of
scallops[D]. Baoding: Agricultural University of Hebei
Province, 2012: 26-56(in Chinese).

SRR, X B, BIEER, S5 KT TR EORET I
FE]. &S A BRI 244k, 2017, 8(1): 27-32.
Zheng Y M, Liu Z Y, Lu H X, et al. Research progress
on drying technology of aquatic product[J]. Journal of
Food Safety and Quality, 2017, 8(1): 27-32(in Chinese).
R B TR T L RCRE ISR 5T [D]. L

s FIEREER, 2011: 20-24.

Zheng J S. Experimental study of herring slice freeze
drying efficiency improvement[D]. Shanghai : Shanghai
Ocean University, 2011: 20-24(in Chinese).

A, R, RPARH, 5. 7 [F T 0 7 i TAL 2
PORZE |5 i) e ’JE’”I’J[J]. HARPE HHARR,
2016, 36(6): 618-623.

LiM, Guan Z Q, Wu Y Y, ef al. Vacuum freeze-drying
of ultrasonic dehydrated tilapia fillets[J]. Chinese Journal
of Vacuum Science and Technology, 2016, 36(6): 618-
623(in Chinese).

Bk WS- TS TR L Z 5P D). &
B ILRI K%, 2009: 83-93.

Duan X. Studies on processing and mechanism of
microwave-freeze hybrid drying sea cucumbers[D].
Wauxi : Jiangnan University, 2009: 83-93(in Chinese).

Sy B, B AR, AT, S Tl Ab BN R T )3
PERTSKR KM [T]. £ ah T BHE, 2013, 34(6):
181-184, 201.

Yi C P, Zhong C M, He Y H, et al. Effects of
preprocessing on the springness and rehydration of
freeze-dried Elopichthys bambusa fillets[J]. Science and
Technology of Food Industry, 2013, 34(6): 181-184,
201(in Chinese).

BIEL, shedse, EIRE, & Re NRERG T A
SRR TERT T[], 558 Tl K224k, 2014,
28(2): 51-54.

Zhao X Z, Zhang H L, Wang Z H, et al. Research on
improving rehydration of shellfish meat in egg drop
soup[J]. Journal of Qilu University of Technology, 2014,
28(2): 51-54(in Chinese).

Bwers, RAEE, SkG R, 5. B TSRS A 7= 4
ARWFF[I]. & MBFTE ST K, 2014, 35(14): 54-57.
Yang X Z, Zhao X Z, Zhang H L, et al. Research on fast


http://dx.doi.org/10.7506/spkx1002-6630-201523018
http://dx.doi.org/10.7506/spkx1002-6630-201523018
http://dx.doi.org/10.3969/j.issn.1002-6819.2014.10.030
http://dx.doi.org/10.3969/j.issn.1002-6819.2014.10.030
http://dx.doi.org/10.3969/j.issn.1002-6819.2014.10.030
http://dx.doi.org/10.1016/j.lwt.2018.04.029
http://dx.doi.org/10.1016/j.foodchem.2017.04.156
http://dx.doi.org/10.4028/www.scientific.net/AMR.1056
http://dx.doi.org/10.4028/www.scientific.net/AMR.1056
http://dx.doi.org/10.3969/j.issn.1005-6521.2014.14.016
http://dx.doi.org/10.7506/spkx1002-6630-201523018
http://dx.doi.org/10.7506/spkx1002-6630-201523018
http://dx.doi.org/10.3969/j.issn.1002-6819.2014.10.030
http://dx.doi.org/10.3969/j.issn.1002-6819.2014.10.030
http://dx.doi.org/10.3969/j.issn.1002-6819.2014.10.030
http://dx.doi.org/10.1016/j.lwt.2018.04.029
http://dx.doi.org/10.1016/j.foodchem.2017.04.156
http://dx.doi.org/10.4028/www.scientific.net/AMR.1056
http://dx.doi.org/10.4028/www.scientific.net/AMR.1056
http://dx.doi.org/10.3969/j.issn.1005-6521.2014.14.016
http://dx.doi.org/10.7506/spkx1002-6630-201523018
http://dx.doi.org/10.7506/spkx1002-6630-201523018
http://dx.doi.org/10.3969/j.issn.1002-6819.2014.10.030
http://dx.doi.org/10.3969/j.issn.1002-6819.2014.10.030
http://dx.doi.org/10.3969/j.issn.1002-6819.2014.10.030
http://dx.doi.org/10.1016/j.lwt.2018.04.029
http://dx.doi.org/10.1016/j.foodchem.2017.04.156
http://dx.doi.org/10.4028/www.scientific.net/AMR.1056
http://dx.doi.org/10.4028/www.scientific.net/AMR.1056
http://dx.doi.org/10.3969/j.issn.1005-6521.2014.14.016
http://dx.doi.org/10.7506/spkx1002-6630-201523018
http://dx.doi.org/10.7506/spkx1002-6630-201523018
http://dx.doi.org/10.3969/j.issn.1002-6819.2014.10.030
http://dx.doi.org/10.3969/j.issn.1002-6819.2014.10.030
http://dx.doi.org/10.3969/j.issn.1002-6819.2014.10.030
http://dx.doi.org/10.1016/j.lwt.2018.04.029
http://dx.doi.org/10.1016/j.foodchem.2017.04.156
http://dx.doi.org/10.4028/www.scientific.net/AMR.1056
http://dx.doi.org/10.4028/www.scientific.net/AMR.1056
http://dx.doi.org/10.3969/j.issn.1005-6521.2014.14.016
http://www.scxuebao.cn

144 RAEHE, F. KM ESRURT IR AR B R IAR S 203
food-egg drop soup of shellfish production BH: PEBH A Y K2, 2012: 15-30.
technology[J]. Food Research and Development, 2014, Guo S G. Experiment study on technology parameters
35(14): 54-57(in Chinese). for freeze-drying of ginseng slice[D]. Shenyang:
[15]  AbaE, T 8. 56 IR R0 X0 PRI i) o o 4 R 1 1 5 i Shenyang Agricultural University, 2012: 15-30(in
BEFE[I]. PIZE T, 2010(2): 21-24. Chinese).
Hao J, Ding W. Study on Effect of compound phosphate [23]  REE BRK K, B, AT K= S AR 4 0],
on the texture properties of chicken meat products[J]. IR, 2007, 34(3): 44-46.
Meat Industry, 2010(2): 21-24(in Chinese). Xu'Y, Chen T J, Xie K. Technical analysis of vacuum
[16]  XUGHER, T Bd, 77 B3, 5. i vk T 0k f 2 K 1t freeze-dried aquatic products[J]. Fishery Modernization,
HIMEER L), B sk, 2012, 37(12): 121-125. 2007, 34(3): 44-46(in Chinese).
LiuJ J, Ding Y, Fang X B, ef al. The preliminary [24]  FRERAS, 2=, S, & AR N ETSAETEHRLIE
research on improving rehydration of freeze-dried FEA[I]. £ i 5P, 2013, 29(1): 216-218.
cooked squid[J]. Food Science and Technology, 2012, Zheng X J, Li Y, LuJ, et al. Optimization of freeze-
37(12): 121-125(in Chinese). drying of surimi product[J]. Food & Machinery, 2013,
[17) 2 1E. Wikheg 36 [ xR 72 i T2 R s A i 1 O 29(1): 216-218(in Chinese).
FL[D]. T & FEWEEE K, 2012: 15-20. [251  FSuk. D ARBA TR MR A 2 R Tk L 20 5[ D). 48
Cui H B. Study of freeze-dried and ready-to-eat shrimp I AR R ROREE, 2012: 23-47.
(Penaeus vannamei)[D]. Qingdao: Ocean University of Zheng B. The Study on concentration and vacuum freeze
China, 2012: 15-20(in Chinese). drying and powdering technology of pre-cooked paphia
[18]  ZEHbk. GoRAR IR B ) 4 B HCAE G SRR 1) o liquid[D]. Fuzhou: Fujian Agriculture and Forestry
KR FH[D]. £85: VLR K, 2008: 31-39. University, 2012: 23-47(in Chinese).
Li X L. Preparation of nano silver coating solution and [26] PN, SR, NGRS BT RS B AR ER
application in low temperature dried products of sea SR TR SIS T[T, T KR, 2006, 2(6): 45-
cucumber[D]. Wuxi: Jiangnan University, 2008: 31- 48.
39(in Chinese). Sun X H, Guan Z Q, Jiang X Q, ef al. Experimental
[19]  ZZIEPE, WARAT, Z87F 4. BT 0 T B 1 0 e ot study about changeable pressure on vacuum freeze-
R T RN T e M S TR s [D]. 120 5 ks drying of Argopecten irradians concentricus[J]. South
Tk, 2018. China Fisheries Science, 2006, 2(6): 45-48(in Chinese).
Mai R P, Feng Y X, Li B S. The influence of pre- [27]  ZEf SGAER, F/haR, & AR IR AR R A 4L A 3 B
freezing temperature on the characteristics of kiwifruit D2 A 5 T AR R (Y SE IR 7E [T, R S
slices based on fractal[J]. Food and Fermentation HiAR 2R, 2012, 32(4): 357-361.
Industries, 2018(in Chinese). Li M, Guan Z Q, Jiang X Q, et al. Optimization of
[20]  JRFEAE, ARFER, WTEIT, . KRS A GT AR acuum freeze-drying conditions of scallop[J]. Chinese
WEFC[I]. & fEFE, 2008, 29(10): 277-280. Journal of Vacuum Science and Technology, 2012,
Su X R, Xu J, Xiang Y H, et al. Study on freeze-drying 32(4): 357-361(in Chinese).
technology of Stichopus japonicus processing[J]. Food 28]  BRER, XIEWR, TFEE, S MARTSAETERTZ
Science, 2008, 29(10): 277-280(in Chinese). FIPEART]. AR = T, 2015(21): 23-27.
[21]  ARMAE. JRIGIER 0 B0 AR AN S O B A T 48D Chen F D, Liu J B, Wang H H, et al. Optimization of
To%: LRI R, 2005:11-21. vacuum freeze-drying process of squid foot slices by
Zou X H. Experimental studies on treatment of Taihu orthogonal[J]. Farm Products Processing, 2015(21): 23-
whitebait by a combination of freeze drying and vacuum 27(in Chinese).
microwave[D]. Wuxi: Jiangnan University, 2005: 11- [29] X|IE&. FRAEE HEER AR R R T4 L 2R [D]. it
21(in Chinese). MM WL LR KA, 2016: 29-42.
221 FHWE. ASEFZSAGTELZSHKH 7 [D]. 1L Liu D. Study on different drying process and storage of

http://www.scxuebao.cn


http://dx.doi.org/10.3969/j.issn.1005-6521.2014.14.016
http://dx.doi.org/10.3969/j.issn.1008-5467.2010.02.008
http://dx.doi.org/10.3969/j.issn.1008-5467.2010.02.008
http://dx.doi.org/10.13995/j.cnki.11-1802/ts.016457
http://dx.doi.org/10.13995/j.cnki.11-1802/ts.016457
http://dx.doi.org/10.13995/j.cnki.11-1802/ts.016457
http://dx.doi.org/10.13995/j.cnki.11-1802/ts.016457
http://dx.doi.org/10.3321/j.issn:1002-6630.2008.10.062
http://dx.doi.org/10.3321/j.issn:1002-6630.2008.10.062
http://dx.doi.org/10.3321/j.issn:1002-6630.2008.10.062
http://dx.doi.org/10.3969/j.issn.1007-9580.2007.03.017
http://dx.doi.org/10.3969/j.issn.1007-9580.2007.03.017
http://dx.doi.org/10.3969/j.issn.1003-5788.2013.01.056
http://dx.doi.org/10.3969/j.issn.1003-5788.2013.01.056
http://dx.doi.org/10.3969/j.issn.2095-0780.2006.06.008
http://dx.doi.org/10.3969/j.issn.2095-0780.2006.06.008
http://dx.doi.org/10.3969/j.issn.2095-0780.2006.06.008
http://dx.doi.org/10.3969/j.issn.1005-6521.2014.14.016
http://dx.doi.org/10.3969/j.issn.1008-5467.2010.02.008
http://dx.doi.org/10.3969/j.issn.1008-5467.2010.02.008
http://dx.doi.org/10.13995/j.cnki.11-1802/ts.016457
http://dx.doi.org/10.13995/j.cnki.11-1802/ts.016457
http://dx.doi.org/10.13995/j.cnki.11-1802/ts.016457
http://dx.doi.org/10.13995/j.cnki.11-1802/ts.016457
http://dx.doi.org/10.3321/j.issn:1002-6630.2008.10.062
http://dx.doi.org/10.3321/j.issn:1002-6630.2008.10.062
http://dx.doi.org/10.3321/j.issn:1002-6630.2008.10.062
http://dx.doi.org/10.3969/j.issn.1007-9580.2007.03.017
http://dx.doi.org/10.3969/j.issn.1007-9580.2007.03.017
http://dx.doi.org/10.3969/j.issn.1003-5788.2013.01.056
http://dx.doi.org/10.3969/j.issn.1003-5788.2013.01.056
http://dx.doi.org/10.3969/j.issn.2095-0780.2006.06.008
http://dx.doi.org/10.3969/j.issn.2095-0780.2006.06.008
http://dx.doi.org/10.3969/j.issn.2095-0780.2006.06.008
http://dx.doi.org/10.3969/j.issn.1005-6521.2014.14.016
http://dx.doi.org/10.3969/j.issn.1008-5467.2010.02.008
http://dx.doi.org/10.3969/j.issn.1008-5467.2010.02.008
http://dx.doi.org/10.13995/j.cnki.11-1802/ts.016457
http://dx.doi.org/10.13995/j.cnki.11-1802/ts.016457
http://dx.doi.org/10.13995/j.cnki.11-1802/ts.016457
http://dx.doi.org/10.13995/j.cnki.11-1802/ts.016457
http://dx.doi.org/10.3321/j.issn:1002-6630.2008.10.062
http://dx.doi.org/10.3321/j.issn:1002-6630.2008.10.062
http://dx.doi.org/10.3321/j.issn:1002-6630.2008.10.062
http://dx.doi.org/10.3969/j.issn.1007-9580.2007.03.017
http://dx.doi.org/10.3969/j.issn.1007-9580.2007.03.017
http://dx.doi.org/10.3969/j.issn.1003-5788.2013.01.056
http://dx.doi.org/10.3969/j.issn.1003-5788.2013.01.056
http://dx.doi.org/10.3969/j.issn.2095-0780.2006.06.008
http://dx.doi.org/10.3969/j.issn.2095-0780.2006.06.008
http://dx.doi.org/10.3969/j.issn.2095-0780.2006.06.008
http://dx.doi.org/10.3969/j.issn.1005-6521.2014.14.016
http://dx.doi.org/10.3969/j.issn.1008-5467.2010.02.008
http://dx.doi.org/10.3969/j.issn.1008-5467.2010.02.008
http://dx.doi.org/10.13995/j.cnki.11-1802/ts.016457
http://dx.doi.org/10.13995/j.cnki.11-1802/ts.016457
http://dx.doi.org/10.13995/j.cnki.11-1802/ts.016457
http://dx.doi.org/10.13995/j.cnki.11-1802/ts.016457
http://dx.doi.org/10.3321/j.issn:1002-6630.2008.10.062
http://dx.doi.org/10.3321/j.issn:1002-6630.2008.10.062
http://dx.doi.org/10.3321/j.issn:1002-6630.2008.10.062
http://dx.doi.org/10.3969/j.issn.1007-9580.2007.03.017
http://dx.doi.org/10.3969/j.issn.1007-9580.2007.03.017
http://dx.doi.org/10.3969/j.issn.1003-5788.2013.01.056
http://dx.doi.org/10.3969/j.issn.1003-5788.2013.01.056
http://dx.doi.org/10.3969/j.issn.2095-0780.2006.06.008
http://dx.doi.org/10.3969/j.issn.2095-0780.2006.06.008
http://dx.doi.org/10.3969/j.issn.2095-0780.2006.06.008
http://www.scxuebao.cn

204

Ko AR

43 %

[30]

[31]

[32]

[33]

[34]

[35]

[36]

Solenocera melantho[D]. Hangzhou: Zhejiang
Gongshang University, 2016: 29-42(in Chinese).

Wang Y Q, Zhang M, Mujumdar A S, ef al. Quality
changes of dehydrated restructured fish product from
silver carp (Hypophthalmichthys molitrix) as affected by
drying methods[J]. Food and Bioprocess Technology,
2013, 6(7): 1664-1680.

MR, M, TESCIE, S5, 577 200w B B )
f KU 43 IR RE R (7). iAol 223, 2016, 32(5):
133-138.

Lin F, Wang Z H, Shi W Z, et al. Effects of drying
methods on flavor and ingredients of Antarctic krill dried
products[J]. Acta Agriculturae Shanghai, 2016, 32(5):
133-138(in Chinese).

B, EW, RER, 5. AR I7 0 B
RE B AL RO b TR R (D], ROl TR 2R, 2011,
27(5): 373-377.

Li S H, Wang J, Song C F, et al. Effects of different
drying methods on physicochemical and sensory
characteristics of instant scallop[J]. Transactions of the
Chinese Society of Agricultural Engineering, 2011,
27(5): 373-377(in Chinese).

EINe, VLR, S, S BV VR TR TG i 5
FIFEIR ], DA E SRR, 2015, 31(4): 253-257.

Gao J L, Shen J, Zhang C H, et al. Effects of vacuum
freeze-drying on the quality of the oyster ostrea
rivularis[J]. Modern Food Science and Technology,
2015, 31(4): 253-257(in Chinese).

HuY Q, Que T T, Fang Z X, et al. Effect of different
drying methods on the protein and product quality of
hairtail fish meat gel[J]. Drying Technology, 2013, 31:
1707-1714.

PESCHE, TR, $hE 5, 55, AR TR0 F o f
i FERIRZMAT]. | AR A RHE, 2013, 40(15): 124-126.
Pang WY, WanJ Q, Yao Z Y, et al. Effects of different
drying methods on freshness of black carp fillet[J].
Guangdong Agricultural Sciences, 2013, 40(15): 124-
126(in Chinese).

MR =, TSCIE, 3K, &5 =Ty SOn B AR @
JF RRP R R sg e [J]. &k TR, 2014, 35(16):
323-327, 333.

Chen Q Y, Shi W Z, Wang J Q, et al. Effect of three
kinds of drying methods on the flavor substances of

tilapia fillet[J]. Science and Technology of Food

http://www.scxuebao.cn

[37]

[38]

[39]

[40]

[41]

[42]

[43]

[44]

Industry, 2014, 35(16): 323-327, 333(in Chinese).

Cao X C, Wan J Q, Li J. Effects of different drying
methods on freshness of Pseudosciaena crocea
fillet[C]//Proceedings of the 2015 6th International
Conference on Manufacturing Science and Engineering.
Guangzhou, China: Atlantis Press, 2016: 836-841.

AR N, 2R AF, R, 5. PLANIE X HR R A 7E R
TR A ARG T]. B K2, 2010, 6(4): 37-41.
Zou M H, Li L H, Hao S X, et al. Study on Penaeus
vannamei quality changes during frozen storage[J].
South China Fisheries Science, 2010, 6(4): 37-41(in
Chinese).

LiJ, Wan J Q, Bian H, et al. Effect of controlled
freezing-point vacuum drying on color and flavor of
Muraenesox cinereus fillets[J]. Journal of Food Process
Engineering, 2017, 40(1): e12273.

PAE, TIRIK, A4, 55 AETBRITEN g L
Tl YR BV AR (7). AR RN, 2015, 31(8):
254-260.

LiJ, Wang J Q, Zou L, et al. Effect of different drying
methods on several endogenous enzyme activities of
Muraenesox cinereus fillets[J]. Modern Food Science
and Technology, 2015, 31(8): 254-260(in Chinese).
BRI, SRR, R, F BT RS B Rk
- S T i JBE T ) R R R [T]. £ DAk R,
2012, 33(23): 253-257, 262.

Que T T, Zhang J Q, Zhang H, et al. Study on the
application of the vacuum microwave drying and
vacuum freeze-drying technology in surimi products[J].
Science and Technology of Food Industry, 2012, 33(23):
253-257, 262(in Chinese).

W, B DY, Bk, S5 RIA R 38 R e e £
IR IR AEALHE TE[D). i B & b 224, 2012, 12(6):
198-203.

Cui H B, Xue Y, Su W, et al. Study on moisture status
change of ready-to-eat shrimp during storage[J]. Journal
of Chinese Institute of Food Science and Technology,
2012, 12(6): 198-203(in Chinese).

KU, Tk, AR/, S Ry O 2 B
R[], & A S LI, 2018, 34(1): 209-212.

Zhang F W, Zhang X Y, Li S P, et al. Effect of different
drying methods on quality of Stichopus japonicas[J].
Food & Machinery, 2018, 34(1): 209-212(in Chinese).
Patapoff T W, Overcashier D E. The importance of


http://dx.doi.org/10.1007/s11947-012-0812-y
http://dx.doi.org/10.3969/j.issn.1002-6819.2011.05.065
http://dx.doi.org/10.3969/j.issn.1002-6819.2011.05.065
http://dx.doi.org/10.3969/j.issn.1002-6819.2011.05.065
http://dx.doi.org/10.1080/07373937.2013.794831
http://dx.doi.org/10.3969/j.issn.1004-874X.2013.15.040
http://dx.doi.org/10.3969/j.issn.1004-874X.2013.15.040
http://dx.doi.org/10.3969/j.issn.1673-2227.2010.04.007
http://dx.doi.org/10.3969/j.issn.1673-2227.2010.04.007
http://dx.doi.org/10.1111/jfpe.2017.40.issue-1
http://dx.doi.org/10.1111/jfpe.2017.40.issue-1
http://dx.doi.org/10.3969/j.issn.1009-7848.2012.06.029
http://dx.doi.org/10.3969/j.issn.1009-7848.2012.06.029
http://dx.doi.org/10.3969/j.issn.1009-7848.2012.06.029
http://dx.doi.org/10.1007/s11947-012-0812-y
http://dx.doi.org/10.3969/j.issn.1002-6819.2011.05.065
http://dx.doi.org/10.3969/j.issn.1002-6819.2011.05.065
http://dx.doi.org/10.3969/j.issn.1002-6819.2011.05.065
http://dx.doi.org/10.1080/07373937.2013.794831
http://dx.doi.org/10.3969/j.issn.1004-874X.2013.15.040
http://dx.doi.org/10.3969/j.issn.1004-874X.2013.15.040
http://dx.doi.org/10.3969/j.issn.1673-2227.2010.04.007
http://dx.doi.org/10.3969/j.issn.1673-2227.2010.04.007
http://dx.doi.org/10.1111/jfpe.2017.40.issue-1
http://dx.doi.org/10.1111/jfpe.2017.40.issue-1
http://dx.doi.org/10.3969/j.issn.1009-7848.2012.06.029
http://dx.doi.org/10.3969/j.issn.1009-7848.2012.06.029
http://dx.doi.org/10.3969/j.issn.1009-7848.2012.06.029
http://dx.doi.org/10.1007/s11947-012-0812-y
http://dx.doi.org/10.3969/j.issn.1002-6819.2011.05.065
http://dx.doi.org/10.3969/j.issn.1002-6819.2011.05.065
http://dx.doi.org/10.3969/j.issn.1002-6819.2011.05.065
http://dx.doi.org/10.1080/07373937.2013.794831
http://dx.doi.org/10.3969/j.issn.1004-874X.2013.15.040
http://dx.doi.org/10.3969/j.issn.1004-874X.2013.15.040
http://dx.doi.org/10.3969/j.issn.1673-2227.2010.04.007
http://dx.doi.org/10.3969/j.issn.1673-2227.2010.04.007
http://dx.doi.org/10.1111/jfpe.2017.40.issue-1
http://dx.doi.org/10.1111/jfpe.2017.40.issue-1
http://dx.doi.org/10.3969/j.issn.1009-7848.2012.06.029
http://dx.doi.org/10.3969/j.issn.1009-7848.2012.06.029
http://dx.doi.org/10.3969/j.issn.1009-7848.2012.06.029
http://dx.doi.org/10.1007/s11947-012-0812-y
http://dx.doi.org/10.3969/j.issn.1002-6819.2011.05.065
http://dx.doi.org/10.3969/j.issn.1002-6819.2011.05.065
http://dx.doi.org/10.3969/j.issn.1002-6819.2011.05.065
http://dx.doi.org/10.1080/07373937.2013.794831
http://dx.doi.org/10.3969/j.issn.1004-874X.2013.15.040
http://dx.doi.org/10.3969/j.issn.1004-874X.2013.15.040
http://dx.doi.org/10.3969/j.issn.1673-2227.2010.04.007
http://dx.doi.org/10.3969/j.issn.1673-2227.2010.04.007
http://dx.doi.org/10.1111/jfpe.2017.40.issue-1
http://dx.doi.org/10.1111/jfpe.2017.40.issue-1
http://dx.doi.org/10.3969/j.issn.1009-7848.2012.06.029
http://dx.doi.org/10.3969/j.issn.1009-7848.2012.06.029
http://dx.doi.org/10.3969/j.issn.1009-7848.2012.06.029
http://www.scxuebao.cn

13 R, G KU EERIRTREARNITR IR S RS 205

freezing on lyophilization cycle development[J]. 719-722, 770(in Chinese).

Biopharm, 2002, 15(3): 16-21. [48] MalJ, QulJ H, Sun D W. Developing hyperspectral

[45] Rezanezhad F, Quinton W L, et al. Examining the effect prediction model for investigating dehydrating and

of pore size distribution and shape on flow through rehydrating mass changes of vacuum freeze dried grass

unsaturated peat using computer tomography[J]. carp fillets[J]. food and bioproducts processing, 2017,

Hydrology and Earth System Sciences, 2009, 13: 1993- 104- 66-76.
[49]  XUARHLA. BLMA AR T RIN T L 2R [D]. £+l if

TLUFPEZARE, 2013: 41-48.

2002.

[46] JueJ, Edward J Y, Derek A, et al. Improved freeze
drying efficiency by ice nucleation proteins with ice
morphology modification[J]. Food Research Liu J J. Inestigation of vacuum freeze-drying process of
International, 2018, 106: 90-97.

471  ZFwoR, Tl W, & VIR RETRGHTRIRE
' BB B, £ A2, 2011, 18(5): 719-722, (501 IVMAL, SRASHl, WLADS, S5 WA SRR TR AR

squid[D]. Zhoushan: Zhejiang Ocean University, 2013:
41-48(in Chinese).

770. HIRE T[], 1%, 2008, 27(1): 21-26.

Li X B, Wang H B, Xu Z, et al. Intelligent predicting Sun X H, Guan Z Q, Qin H F, et al. Numerical
control of vacuum freeze-drying temperature of calculation during vacuum freeze-drying of shellfish
tilapia[J]. Control Engineering of China, 2011, 18(5): meat[J]. Refrigeration, 2008, 27(1): 21-26(in Chinese).

Research status and prospects of vacuum freeze-drying
technology for aquatic products

WU Yanyan ", SHIHui'?’, LILaihao', YANG Xianging', LIN Wanling', CHEN Shengjun '

(1. Key Lab of Aquatic Product Processing, Ministry of Agriculture and Rural Affairs of the People's Republic of China,
South China Sea Fisheries Research Institute, Chinese Academy of Fishery Sciences, Guangzhou 510300, China;
2. College of Food Sciences and Technology, Shanghai Ocean University, Shanghai 201306, China)

Abstract: With the improvement of living standards, people have put forward higher requirements for the quality
of aquatic products, so it is imperative to develop new processing technologies. Freeze-dried foods cater to this
development trend because of their excellent nutritional quality, easy logistics, transportation, and storage and
convenient consumption. In this paper, the pretreatment process in the vacuum freeze-drying process of aquatic
products (slicing treatment, ultrasonic treatment, immersion treatment, coating treatment, etc.), freeze-drying
process parameters (pre-freezing process parameters, drying conditions, etc.), quality changes (sensory, texture,
nutrition, flavor, taste, rehydration) and quality prediction model research status were reviewed. The future
research and development trend of aquatic product vacuum freeze-drying technology was also focused on. It will
provide reference for the research and application of vacuum freeze-drying products.
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