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Effects of pretreatment on quality characteristics of
freeze dried white shrimp( Penaeus vannamei) during storage

LIN Wen-wen, SHI Qi-long” ,NIU Dong-ze,SUN Zhi—wen

(School of Agricultural Engineering and Food Science ,Shandong University of Technology ,Zibo 255049 , China)

Abstract: To improve the storage stability of freeze dried shelled shrimps, effects of different osmotic dehydration
agents, i.e. maltodextrin, whey protein isolate, combination of maltodextrin and whey protein isolate on the
astaxanthin content, apparent density, rehydration ratio, and water hold capacity were investigated. Effects of
treatment with distilled water, considered as a control group were also compared to investigate the efficiency of
treatments.The results showed that osmotic dehydration with maltodextrin as agent before freeze drying could
effectively maintain the structure stability, inhibit the deformation and increase the water hold capacity of freeze
dried shelled shrimps.Osmotic dehydration with whey protein isolate as agent could decrease astaxanthin loss rate
and apparent density,and increase water hold capacity of freeze dried shelled shrimps.Storage stability of freeze
dried shelled shrimps could be improved by osmotic dehydration treatment with maltodextrin and whey protein
isolate as osmotic agents.
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Fig.1 Effect of pretreatment on astaxanthin content of
freeze dried Penaeus vannamei during storage
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Fig.2 Effect of pretreatment on apparent density of

freeze dried Penaeus vannamet during storage

Bt S T T TR] P4 S 4, 45 b B ZH R T AR 1 3R
UL FE AR LIS AT 2255+ . MD (WP Fl MD— WPL i b Hi
J& R T R A0 g B ) 3R 08 B AR A AN K (p >
0.05) ;1M CK £l AR MNP JR AT 4 3] 2 UL % B8 TG
R AEfL (p > 0.05) , {H & 75K 6 J& i) 2 25 9 fin
(p <0.05) 4 2= e BT 26 I, o 1 0R A~ e WL 3
o 25 D R B 1] B0 22 B T AS WR 388 . 3 mT BB Sl TB
7B B K AL B L KB B K IR I TR, BB
WK R, MD F1 WPL 7 Ry K5 T4 o 38 A KR P 2H
rp AT S T T FR{ %9 T,. Rahman'® $fZ3# .
B RS S TR E AR R DR TTR R T, 5
SRR A] i 2246, PRIt MDD R WPT T &b B A 4170 41 25
AR R R 2 U A, $ v O R e MR .
2.3 &Ktk

AN [F18 375 Bt 7K 700 Ak FH6) R A i o 2 AR R
K LB AN 3 s, Al LA H, MD fil WPI &35

332 orammisE

| SR 2

JE K T Ak B 2 R AR TR TR R OK T (p <
0.05) . 5 WPILAf Lt , MD Fi4k BT 7R T 4R~ 52 K L
HIFFEARAE I IE 0 .35 (p <0.05) o HF A AT GBI 15
Jt 7K ek A v v BE ) MDY &b PR S B5CHTR A 5 R 5 K B
IR KGETE ., WPT FHAR B AR 7R T B A S OK LB 1Y
JE PR AT g WPL S5 0R I 8 A B, 208 T 4R IA
HE BT A (A1 4454, — T TAL (g 7K 2k P 2 82 i 7K
P SR T A B A K PR AR s 55— 7 TN AR ELAR =
BE A BRI T B9 K RE T, HURR A
TRt

zAMD E WPI SSMD-WPI EE CK
240 b 2 b

2 ‘ 6
W ) )

B3 AR AL BEOGH R 3R IR0 ] S K HE R
Fig.3 Effect of pretreatment on rehydration ratio of
freeze dried Penaeus vannamet during storage
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Fig4 Effect of pretreatment on water holding capacity of

freeze dried Penaeus vannamei during storage

S ity 5 5 A R A BORE A e AR BRI A R . B e 5
X IR B 7Rk R ARy, AT IRy T, o W iRad #2 4
AL TR S, UL LT e R R A 5 AL . R THF
(0TS0 1, B B0 B2 75 T, PR R &b A e
A, T U s RSN, AR R BB, 25 A2 T
Hz S5 ) 59 A A B2 R R, PRk, HY B AR R
it WURLT e R R AL AL R IR SR . A
SCR I 385 B 7K H A Ab B i iR A, — 7 T el b T
WK 53, 53— J7 T 38 T DAAdE 98355 I /K 57) ( MDD Fil
WPL) B AMFAT N #2112 v S IR A T, 92 v R
IR LT 4R AR R A X TR )E U
=, T MD T WPL 28K 5379 ot i iR 0, 7R )i AF
{2 T, P e A A BT 95 AR R AR TEAR OORE B B ke
TGRS A T, BO2E A, BB/ £l ot B
i AR o P, SR MD R WPT A B £ %
R 8] 2 WL % BE | S OK LE AR K T AR AR AN
Ko WPLHEA R 4F 09 FLALEFD BB, vl e R 3%
T L — J2 (R 4P P I, DA T T 1) L I 460 CRIT K 23 1Y
YRR, BET AR 3 SR 0F 95 R ARl . T A MD - WPIL
oAb B HAT — 5 B SR AR SRR BE .
T PR HIE 5 5 K R Ak PR ARE VAR T BRI o BT AIL
B, ARG T MR LA R 3 A5 1l 2 a. 38 385 i 7K 57 %)
WRAT T, B9S2 5 b 35 38 5t /K Ak BR S 0 R T SR
HH R AK SRAS B AL 5 o 7R T MRS [R) T 58 AR Xof 1 2
TN A BT A S T, B R
4 #ig

P AT B8 375 5 7K T AL XS R T R A Y
JEA B, MD F1 WPT #i 4 BR$2 55 1 % T IR~
7K 773 MD T4k BRI T IR ZH SR B, (EL R T
MM K L . MD—WPT T8 A2b BEX 7R 1 MR 7 ik
R RS RA BRI . 5 CK AL, MD i
WPT T4k B AE A g b P35 R 1 MR A U] 1] 18 22 0
FHE K LUK T30 AN [R)32 328 it 7K 590 % 5 1 HR
AN 3B JBT RS2 AT BE S IS T, A8, ARRWFSE
o R R T MR A T K SR & (S5 67K 3 K

Vol.35,No.15,2014

(Bl AL ) =T, — o al IR i SC A5, LA D R B di JEH:
SRR BT RS E PP ISR

S ik

(1] &%, #m ¥, I804%,F a2 ERAT IS
AT P B 4R ,2013,13(8) :254-260.

(2] MRme il Mk, #ia 4 . £ G xS W R R ILA & A
6932 [J]. K AR, 2001,28(4) :165-168.

[3]F AL, 22 Fo, 36 IE . T RMARBEST & £ G STIF M)
Bk ey em [ 1] A A5 ,2012,33(18) :261-264.
(41, /@ 3h, KA, F AR T iRd £ & 2P3F e 42
AP AL e AR X AT [T]. o B A 4R, 2012, 12
(1) :141-146.

[SIEEW, %5, m5%,F . FRdh £ a3 RLE2 Ky
REGEABT[I] B A& FIR,2012,12(6) :198-203.

[ 6 ] Dermesonlouoglou E K, Pourgouri S, Taoukis P S. Kinetics
study of the effect of the osmotic dehydration pre—treatment to the
shelf life of frozen cucumber [ J].Innovative Food Science and
Emerging Technologies, 2008 ,9(4) :542-549.

[ 7] Lowithun N, Charoentein S.Influence of osmodehydrofreezing
with different sugars on the quality of frozen rambutan [ J] .
International Journal of Food Science and Technology, 2009, 44
(11):2183-2188.

[8] Ramallo L. A, Mascheroni R H.Dehydrofreezing of pineapple
[J].Journal of Food Engineering,2010,99(3) :269-275.

[9] Ando H, Kajiwara K, Oshita S, et al. The effect of osmotic
dehydrofreezing on the role of the cell membrane in carrot texture
softening after freeze —thawing [ J ].Journal of Food Engineering,
2012,108(3) :473-479.

[10]# AL .8 F FFRIZAMEID]. R4 it d X
5 ,2008.

[11]2) %, fmt RAENATFHREFRRGH )] 25
B R5 A4 ,2005,26(6) :87-89.

[12]F 2k HEARATHRARBAZ Y AR EAA[(D]. &
T.) | K F,2012

[13]Kocher P N, Foegeding E A.Microcentrifuge—based method
for measuring water— holding of protein gels[ J].Journal of Food
Science,1993,58(5) :1040-1046.

[14]M 536 @ ALk B P IR 09 o B RIA MR 84 1
7 [D]. b7 P B ARk X 5 ,2006.

[15] F R &4 KRR RARBGHL[D]. R4 iz
# X % ,2010.

[16 ] Rahman M S.Food stability determination by macro- micro
region concept in the state diagram and by defining a critical
temperature|[ J | . Journal of Food Engineering, 2010, 99 (4) .
402-436.

(17 4x, 5 JLEE a2 ik AL 2 A £ 4 5 b o)
AT E£#F%,2010,12:83-85.

20145 5155 333





