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BEENECHFEMMEzR — S IFNRAFANTCR RO H HARERLA, EHEN
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B PR R 25 A2, e — R 24 DR (e
il R IR AR RS N L B AN, A S
R F 1 M AT SR W R A A ) 490 R R R
BT A IR R ) S TR Al LA
ik ja i, A S DA E X ER ( Fenneropenaeus
chinensis ) M= g SEHG X0 2, WESE 1 i BEWE 16 B
PR A A T AT SR MR ) DR K BOR O 5 T &
B BEIRER AT LA, S oW DR /KR 1 I e fl—
FER ST TAE

1 BRI

L1 #R5EE

A R EXERIE B AT TS A A T
S — [T e =, L U SK 118 S 249 S ft BT T
# &K 13.8 ~14.8 cm ,JKHE 15 ~17 g,

=il SIS R TG4 R B A R,
o A BRRRER AL O A BR S v A T eh
HI T P AR ) TR BR A IR AL, A S BR AN R4S
AR SRR 4 b 7 15 W ) i A AT B )4t

g AF-10 ] vk #L, 22 [E Scotsman /%
#]; TA. XT Express Jii 4 {3, 9% [E Stable Micro
Systems /A 7] ; CHROMA METER CR-400 {43
221}, H 4 Minolta /3 7] ; Thermo Forma 702 #B1K
VKA , 55 [E Forma 23 7] SQ2119 £ L RE AL it il
THL, B PR A PR A ] .

1.2 7%

MRk BEEXHINE U A
HIKOKIES Y 15 ~20 min, 8523k, £
PTG 1 N W N VRS NS Y R AN ENE Ot
P, DA G PR 2H 232 400 T 52 M S B 25 21

ARSI REE T AN A AR R
fEUR A5 55 T R B KR 5 = :3% R A
WRIRER V2 00 5 55 DU 4 < 1 % 19 ThF 8 W 352 940 5 5 L4
1% (P48 3 BR BRI 05 55 7S 4 A B2 R 55 mPa - s
19 1% 1 H e B AR SR IR 00 5 LA R
15 mPa - s [ 1% Y4 B AR RAHIR M . S5 v
S5 W IR AR VA TR T (W) A0 R % S T T 52 1 ) i
fith AT, [l 25 FE MR R & AN RE AR , e
TEFE T 3% , 10 JUA T B 11046 3 i SOy %) ok B Tk
P E 2 BB 52 G UIRERAH LU 1) A [a] 81 LA
T T ) V5 TN R R i AN B B ol S IR A e ¢ 3
1%

iz R T P A B A5 el AN o 75 T

BAF L P, SR 5 FE VKK B IR 22 0 °C K ip
= T rIR b ik 2 R 5k B 07K o 5 TR
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W SAJEE T ukoKk, & 30 min 2218 5 b —
L2 h JEBCGH M T2 B WiK 15 min J5, AR
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IR S5 RO (E
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100/ 5 &
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TP TR A i A PR B, e T T T B3 9 i R 9

fRVRIIR (% ) = (JRE - fRURIGE) /)i E
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AAME R FIE R IUR S
FES, Tk h 76 2 min, BHEREG, BT
FRBZb AT AR S F MK oy, WERAFR TR, TH 3 2%
HPRE,

REMRR(% ) = (ZRENE -7EEGE)/
FEFRITE x 100

AR AT 25 8 5 W A R I
fREUR
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X

A= A 6 ) 2 FiR T, A [ 4k PR
J & B UM, DABIECES =15 AT A5, B AR
5 mm Y EAEAIR L TE TPA BT #4710 i
DRI S 505 1 R DU AT 5.0 mm/s,
DAL 2.0 mm/s, U J5 3B 5.0 mm/s, X HE
#92.0 mm, [A]fEEFE] 5.00 s, fil & 71 5 g, J1 A%
PR R g

A= & £ 6 m E Z BSCHR [ 22 ] I 1% A
ek K ARG 28 A MR A R R R, &
BN TR B 2 RS B3R I, /N T
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)RG5 MK HAMEF e SE 5, 38 7 AN A7
A2 B AR LR 45 R . 7E CIE Lab
i, LR, o A W) 5T 1 21 4 i
], b " AERA L) J5T 11 B8 0 e ) o

I M I A Excel 2003 4b P8 % 42,
SPSS 13. 0 4l 4o i+ Ab AR AF i AT e 150 #r L 45
PP £ AR 2% (mean = SD) KR, R ]
—4E75 72 73 Bt (One-Way ANOVA) 47 LL#L, 2.
FHEVKPIE A P<0.05,

2 ZRSINE

2.1 RiGLEMNEMIRIABERN RN
REBR AL FLREF 2 h J5 ) 5T B AL 3
T A B0 (B 1), E 2R PO R IZ K Ir 28 1Y
il 2 AR BAL B M A
ANTEIREBE 3G, e rf 3% 1) S W R A LAY
WR= BT RN 6. 3%, B FME T HER I
(P<0.05), Z%EF/KIZ AR HE H AR U]
TRGUIREE, nTREJE N & B 7K AR T 40
SNBSS 0 I A 9 38 8 T K T 2R L A Y
B, AR RK IR, X —8 6 Ik
ZEME W R T 5 WA AL BE AR i, MATHG {352
G RS IR R T a8 AR &
HORUIE, HA A Z A 2R AR (P >0.05)
AR PR O sk J LR A8 S B 2 RE A8 T i B A

14.00
T omEM -

—
o oo =
o o 92
S S S

BRI EZR /%
weight increasing yield
Do
g

LT 2 3 4 5 6 7
R groups

|
I
=
S

B 1 RiaSEXEMIRIEEERRM
L ARZERAMIFT; 2. RETK; 3. 3% I R ; 4.
1% B3R s 5. 1% BORSTEEIER SN ; 6. Ay 55 mPa - s Y
1% B4 BEMCAR SR 5 7. K520 15 mPa - s (9 1% 45 BE A
Fig.1 Effect of various marinated solutions
on weight increasing yield
1. fresh peeled shrimps; 2. deionized water; 3. 3% compound
phosphate; 4. 1% trehalose; 5. 1% sodium alginate; 6. 1%
alginate oligosaccharides ( 55 mPa - s); 7. 1% alginate

oligosaccharides(15 mPa - s).

EHFEMERBEDINA IS EE R TR,
SENT JULPA €5 4 5] ) 2 1) 1 5 22 14 K o3 R 2
FILPA£T- eS8 A F 5 (] i ] BE A2 SN 2R 1B Bl —
JEAIBE B8 A 7K 43 B G s B A JULER
AN ] R B A ) IR 7 i AN ] o A i
RESIANIA] , 5 8 A FH A i B2 AN [A] , 5022 114 45 T
RN, e At FOR AT BT 25 52
2.2 RiBAEXEMERBRR EZHZT

HT T el A 20 i P Kt R 8, IR T
20 PO RS A, (s 21 U0 52 48, TR, 7 i R i
FErp BRI AR . IE 2 AR H, A
[F] 5 I AL B 1 SR VR R R P, i VR 45 K
RIFMEAN R, Her G B ORI A R AR T
JEOR I e 14 R Ul Eh R AT 2 s, SR PR
T H A RN R R P A e e i k.
MR AT, R 28R A0 B 00 R A A R 4 2k
IR AER R 10 d BF3AS] T 1. 6% , HRjik 20 d
Bk 1.3% , 1 10 d mhsA b, RS R
Ak SRR &, A7 U D5 P R X A AT PR A5 A
[RIREEE AN, 32 2RI R IRORI iR R i e+ 119
PR IR TR A R E A, o, LB KR I
AN B B 20 d B PR VR LR R Z 10
d IR B, m] RE S R O 5 9 38 i ) 3 23 K
HEARE R TAE A A, o EE L
AR4E GOk A B bk B AL 7R UR i FE v 5

2.00 O¥10d frozen 10 d

o520 d frozen 20 d

R 0
nel @
BE 200}
B2
%S -4.00f
¥

~6.00}

-8.00"

KFEH  groups

B2 RS IR R IR KRB R0
L RZHEREIIR =5 2. RETK; 3. 3% WA AR 4.
1% BOHFEENE ; 5. 1% RO M BEIRHM; 6. KLY 55 mPa - s fY
1% B4 BERCAR SR 5 7. KEEDN 15 mPa - s B 1% ARG BRIEA
Fig.2 Effect of various marinated solutions
on frozen drip loss
1. fresh peeled shrimps; 2. deionized water; 3. 3% compound
phosphate; 4. 1% trehalose; 5. 1% sodium alginate; 6. 1%
alginate oligosaccharides ( 55 mPa - s); 7. 1% alginate

oligosaccharides(15 mPa - s).
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TR o ML IR A AL WA BT s/l R 2 K B R
55 mPa - s (1) 45 BE A 2RO Ak Y R A, VR
20 dJ5 AT e 8 2 10 d B0 I B R, X
AT RESE R TEFFAA Y 10 d HL 00 T 9 A S0,
YA AT IB BB N, 0 20 d BFIB BT
4y 3RS MR B SRR AR B L AT
AL 123 RS54, [R]B eh 48 BE S IO B BB AL
IO A REAE MR 2% 1A B A 5 i 808, K o A
Shide DT T HR T B K RE o TV e g
AEFRL R 20 d 5 A9 R R AR R SR B R AR L0 A
B, W RESE B o B LR B U AE L, 1
B O S o A R ¢ .| e 3 1) A5 A1) A1) A
FERCHE , S5 A N UE B, DTS BOLE MR VR IR X A8
GhRIEIR
2.3 RAEIIFM-EEIRKRRHZNE

RV R R 7R A AR P AR A R
BT, B 3 AT LUE ), 428 5 M 28 2 40
RFRIE 10% ~ 16% f47, B A W IR +h S A% K
8.7% , 5 B F /K& KK 16. 4% , ki B R 55
mPa - s BRI ME VR 10 K28 B R
H11.0% , 5SE AR 9. 6% 257 A B E
(P>0.05), M HAK A S E AHRE 27 0%
(P <0.05) ;R0 , i 20 K5, HoE £ 41728 E i
PRI KR TFE A BEEREL, {H 55 mPa - s (115 3
JREAR SR AL 3R A B A T IR T e AR b B4, W
(P <0.05) Ik F H A MAL FRAL AN 25 85 T /K IR
SEPREE . 22 BRI ER N AR T L 25 40 2 A s Z %
DRFRIE (s ILBR 2R 10 MU 21 4 i T i ) IR 46
a3 (] i 25 LE o 3T PR B R i
It A v LR B P T B R, 1 R 2 i K
Srak EELENLA Y 32 E T REKRE T, w25 A 4
SR OREIE S 55 mPa - s (1996 U A 3R B
FEARZE 300 1) 32 22 I IR mT et 2 an i, Rl s ik
FESMRETE B T — 2 B BU% R B, 0> T
PIRRAESS &R B KRR .
2.4 FRBAEIIM-HRARARD

o i S A MR 2R R SRR R 2R
G RN TR TR 5 HF 5 10 e 2558, R
15 FEARZE N Al R rh b SRR/, DRt o o S Al
AT A R — AR bR . A4 AT LA
F AN R AL HRE SR RS R A ]
t L G IR ER IR 20 55 mPa - s [R5 K
TRRER M AL FH A MR M o R A, R 10 d J , T

FHIW R (P >0.05) , I 20 d J& , 46 BRI
RBEAL PR B e B A W R AR AL BRAL, (H L
ARy R k92, 9% |, m T EA AL, HI W&

o FriEEF4=  fresh shrimp

18 O %510 d frozen 10 d
5l T Iz O %320 d frozen 20 d

ol 3 F

—
Do
T
HH

ARAEIRE %
cookking loss rate
©

1 2 3 4 5 6 7 8
KbHEH  groups
B3 RESEIMoATIRRRNFM
LORZEALERA; 2. KB TK: 3. 3% MEGHERRER; 4.
1% HYMFEENE; 5. 1% KM BERREN; 6. KBESN 55 mPa - s [
1% F 1t eI SR 5 7. RSN 15 mPa - s F) 1% FOR BB AR
R 8. BTEEIF
Fig.3 Effect of various marinated
solutions on cooking loss rate

1. fresh peeled shrimps; 2. deionized water; 3. 3% compound
phosphate; 4. 1% trehalose; 5. 1% sodium alginate; 6. 1%
alginate oligosaccharides ( 55 mPa - s); 7. 1% alginate
oligosaccharides( 15 mPa -+ s) ; 8. fresh peeled shrimps without

frozen storage.

98 - m HEER{=  fresh shrimp
O %310 d frozen 10 d
O %20 d frozen 20 d

0 -

©
&
.
=g

H R /%
product yield
® ©
© [\S)

x x©
W [=2]
T

x®
(=]

AFE4H groups

4 RiBAENEM-HRENFM
1. RZEIIR " 2. 2B T 3. 3% (0% A TR 4.
1% HOTESHE; 5. 1% MM BRREN; 6. KiEESN 55 mPa - s [y
1% PRI BEIBEAR R M s 7. HGBED 15 mPa - s ) 1% ARG HEIBAR
Rt 8. B,

Fig.4 Effect of various marinated

solution on product yield

1. fresh peeled shrimps; 2. deionized water; 3. 3% compound
phosphate; 4. 1% trehalose; 5. 1% sodium alginate; 6. 1%
alginate oligosaccharides ( 55 mPa - s); 7. 1% alginate
oligosaccharides(15 mPa - s) ; 8. fresh peeled shrimps without

frozen storage.



1614

Ko

AL
S

34 %

T EHARURRAL B 84. 0% KRILALHY 88. 6% FI

fEHR 1% 91.2% (P <0.05)
2.5 RiAAEIFRAEIFN

MR T T LUE , 2 AN R A S SR
RS AT, Ui 10 d 5, A BER R Ab
s R TR AR SR Ak B2
=A%k B A SR o e E P R (P >
0.05) , ELWI (it fifl B2 249 ] S ARG 7 6 AR A, X 3
B 25 95 T A0 3 ) A L 5 8 T b 3
o R B 5P g 5 e ARG S R P 2 e (P >

ARG N 55 mPa -

M2 RABE (P >0.05) MK B A 55 mPa - s

FIA) iy T PG AR SR AL 8L M A P MEL VR 53 A 11
ZE5 W (P <0.05) , 15 B 28R 5 Ak L poy R

Pe2e S AW, T

WELWER- T T 915 € 119 A
J5 , RS WAL AL PEFTR B R 55 mPa -
B AR SR Ak Py A
Tk 10 d ik A BT R, A L g A 1 R A
KBS H M 22 R I A (P >0.05) , P
Foft ek $HL 27 [ B3 MEL M4 7 7 B Sk 22 e b, R A
B A A X I 1 R 2 U

JRF

R 20 d
s 114

=ASRUE R

0.05) , 2 A B IR £k Ab B I W4 %) RE g 14 5 o fef TERIEA [F] B[] J5 A A TRl R R i A8 f o
F1 KMILRELIEFSHIRRE 10 d 7120 d MRAHE
Tab.1 Texture attributes of marinated shrimp frozen 10 and 20 days, respectively
R (g) bk NEL W P
AbFREH L .
hardness springiness chewiness
groups
10 d 20 d 10 d 20 d 10 d 20 d
1 226.83 £11.52%  210.90 £24.23®  5.24+0.18*  5.21 £0.35® 1017.06 £109.72% 905.54 +112.94®
2 201.89 £14.98%%  207.07 £20.84° 4.91 £0.37"  5.10£0.49"  796.81 £58.60>  828.44 +107. 3324
3 193.44 £19.33%  217.74 9. 74® 5.17+0.21%*  5.45 +0.15% 783.17 £97.03% 942,44 +52.78°
4 220.13 £19.05™  214.16 £33.03™®  4.91 £0.62%™ 4.27 +0.81°¢ 870.77 £99.83%  726.39 +202.11%
5 208.81 £18.80>¢  203.01 +23.90° 4.83 £0.54%®  4.68 £0.42%  773.21 £126.10° 743.04 =123.68%
6 185.03 £23.69° 204.71 £13.31° 4.57+0.70°  5.03+0.51"™  689.90 £179.90° 803.28 +102. 22
7 208.56 £16.90%¢  177.56 +13.00° 4.81 £0.86™  4.90 £0.25° 792.47 +178.94*  675.36 =60.26°
8 230.257 +8.41° 230.257 +8.41° 4.68 £0.70°  4.68 +0.70>  862.38 +148.63° 862.38 +148. 63

1.

RERNE; 7. KEEDN 15 mPa - s {9 1% RUMS BRI IRIRNHE; 8. HiffdR .

RGBT ; 2. EEITK; 3. 3% M GTHIREE; 4. 1% B0HEE0E; 5. 1% RUMTRFRHN; 6. A 55 mPa - s /Y 1% B8 BEKE
Al —F A EAT AR RFR B2 5 (P <0.05) . T,

Notes:1. fresh peeled shrimps; 2. deionized water; 3. 3% compound phosphate; 4. 1% trehalose; 5. 1% sodium alginate; 6. 1% alginate

oligosaccharides (55 mPa - s) ; 7. 1% alginate oligosaccharides(15 mPa - s) ; 8. fresh peeled shrimps without frozen storage. Dfferent letters in

the column are significantly different( P <0.05). The same as the following.

2.6 RiBSENBEENZI

M2 W LAE h, 2 ad ARl R AL P15 iR
M EOZESRHUEARE . TR 10 d 5, RIEAL B
W= AR I AE 76 ~ 78. 5, TR £

x2

iR AL B

M5

M- 2R B AR F 5 A K 10 d 7020 d BB EHFE

Tab.2 Color values of marinated shrimp frozen 10 days and 20 days respectively

LA 75,25 a” (HALTEEIAE 12 ~ 14
ZeAn AHOR ZEIR A AL B A0 MR A~ 5 S R H:EU%E
2L, H e (] A 26 <, 2060 9 14 &2

AR 5 AL P A WA~ (0 P AN D i A= PR e, L

AbFRLR L* b”

groups 10 d 20 d 10 d 20 d 10d 20 d
1 75.22 +0.51°¢ 73.86 +0.66° 14.67 +1.16° 14.75 0. 46° 20.92 +1.16° 20.10 +0.51°
2 76.90 +1.76° 73.42 £2.27°¢ 13.64 £0.75% 11.52 £0.66° 18.78 £0. 66" 16.34 £0.91°
3 78.41 +0.40° 76.14 +0.64° 12.12 £1.06° 12.00 £0.85¢ 18.10 £1. 12" 17.12 £0.96°
4 76.68 +1.11° 78.67 £1.65° 11.98 0. 63¢ 11.50 0. 78¢ 18.79 +1.18° 17.14 +1.14°
5 76.21 +0.46" 75.64 +0.32° 12.85 0. 72" 13.60 £0.67" 18.72 £1.88° 19.56 £1.41*
6 77.44 +1.41% 76.51 0. 72° 12.57 £1.18% 14.21 £0.29%® 18.48 +0. 88" 19.79 0. 35°
7 76.95 +1.37° 76.49 +0.35° 13.56 £0.33"° 13.16 £0.55° 19.44 £0.67° 19.05 +1.06*
8 70.15 +0.20¢ 70.15 +0.20¢ 13.35 +0.67° 13.35 £0.67¢ 17.21 0. 84°¢ 17.21 0. 84°
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W P TR 8] PR E K, 20 ¢ 1 o P AL, %R
PUOAEMABS U o TIZ0REBE DY 55 mPa - s (945
BEMARRMEAL BE AR AE VR 10 d J5 o™ R D™ {H
SEEEMIEH I 22 5 (P >0.05) , VR [A] 28 1<
220 d B, BMEBUE oA LR SRR
AP B W B R UL, 2R O 55
mPa - s (46 B SR AL IS AR i, RERS PR $5
M SR (1, ORI T R B W R A

3 Hhig

W RN hy 55 mPa - s 1 1% 5 3
IR IRME AL R AR, SR PR RO T L B oK
T PEWE B BEFR AR AR B2l 15 mPa - s 1 1% 15
PR AR AL B R, 558 A B IR SR A0 L R
I E N 11. 7% BB 5T 3% AR Eh b 3
1 6.3% (P <0.05) ,7EZRjEK 10 KF1 20 KI5 1
TR R B AL T & A o e & 4 3  IF 1
(P <0.05) , RIE 7 4 A A R 2k A v ) 5 7K Pk
T2 A HERREL  HOAK 10 d [ B RS
HABRREEZ M 22 AR (P >0.05) , Hil
i R 5 A W IRE A Y, AT IR E 93% L) b, 2K
RAR T HARAS L ik 20 d J5 HZEE R HE S
FEAHRE, AT e &4, B2k
WAR,E R T E AR, B s T HE A
A1, AR EEIR T 28 BT RSB 55 mPa - s iy
oy T IR SR X T A 0 1 PR KR, EL VR
20 d PN T, T DL R N A R AR
PR A TR PR EBR A IS, A LA T
AL PR BB AR 45, (5 2 o g b g 7K ™
at R JOR 2 A R R TE R AR K 5
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Comparisons of the effects on water-holding capacity of shrimp
( Fenneropenaeus chinensis ) between extractives from
brown algae and compound phosphate

ZHANG Li, WANG Li, LI Xue-peng, LI Jian-rong "
(College of Food Science and Biotechnology , Zhejiang Gongshang University ,
Food Safety Key Lab of Zhejiang Province ,Hangzhou 310035, China)

Abstract.; This paper aimed at comparing several commercially available extractives from brown algae and
compound phosphate which are commonly used in aquatic product processing. So we weighed
comprehensively water-holding capacity of different water-holding additives based on the yield of weight
increasing after being soaked, drip loss, cooking loss and product yield and evaluated the quality of shrimp
( Fenneropenaeus chinensis ) by measuring the texture attributes and color value of cooked shrimps. The
results indicated that shrimps were soaked in solution of 55 mPa - s 1% ( W/W) alginate oligosaccharides
whose weight increasing yield was up to 11. 7% which was significantly higher than 3% compound
phosphate whose yield was 6.2% (P <0.05) ,and after being frozen 10 days, drip loss was sharply lower
than shrimps dealt with compound phosphate , cooking loss and product yield had no significant difference
(P>0.05) ; after being frozen 20 days,drip loss would remain 7.2% of the increasing weight after being
soaked , while compound phosphate was 5. 1% , although the loss was higher than compound phosphate, it
was lower than other groups, and there were no obvious differences between alginate oligosaccharides and
compound phosphate. Additionally, the color of cooked shrimps was chromatic, while shrimps treated with
compound phosphate were slightly pale. From all above,we can clearly come to the conclusion that alginate
oligosaccharides’ water-holding capacity is commensurate with compound phosphate, and to some degree is
better than compound phosphate. Therefore 55 mPa - s alginate oligosaccharides is expected to be developed
into a novel,safe and highly efficient non-phosphorus water-holding additive.

Key words; Fenneropenaeus chinensis; compound phosphate; alginate oligosaccharides; non-phosphorus
water-holding additive
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