28 1 ,2015 1

Vol.28 No.1, Jan. 2015 JOURNAL OF NINGBO UNIVERSITY ( NSEE )
, 315211
: 5986.5; X52 tA : 1001-5132 2015 01-0025-05
’ 1
, 1.1
( ) (
) (
) ( 1.1.1
)
(
)9 > pH
, 0.9%~2.8%( , FeCl;
), 30%-~40%"". ,
, , . pH 6.0 , Fe**
Fe(OH); ,
(COD), , , pH 6.0
[2]
( 9 mg-mL™),

1 2013—08-04. : http://journallg.nbu.edu.cn/

: 201305013 2012C10001

1989 ., 5 N : . E-mail: 489307865@qq.com

* : 1966 . s s : . E-mail: yangwenge@nbu.edu.cn



26

2015

:pH  5.0~6.0, 20~25
, FeCl, ( )0.05%, 30 min,
78.34%,
88.50%; 3] FeCls
: FeCl3 (
)0.05%, pH 6.0, 20 50 min
, 83.26%. ,
( )0.2%, pH 6.0, 20 50
min , 74%.
20 ,
1.1.2
a-L- M ) 1,4-
B-D- G )
GGGMMM )
( ) (CsH;O3Na),),
[4] ’
1%
, 80%, COD
50% 2
6.14
gL, 2% :
70%. (61
(
16.54 g- L™, 1.11 mgmL™",
4 ,pH 4.6 20 min,
86.68% COD 58.67%

(7]

, (
1%~3%) ,
[8]
[9] [10]
[11]
pH 8.0, 35 1%
1.5mL ( 40 mL)
73.17%, COD 47.20%.
1.13
Wibowo % - (1:5
100 mg-L™! ,1h
83%, 97%. 2006 , Wibowo
94% 1.5>10° Da
, 20mg-L"
79~86%, 85~92%.

51 100 mg-L™!

100 mg-L™

>

79.7%.

>

1.2

72% ,

40 mg-L

[13]

(Isoelectric Solubilization Precipitation, ISP).

]

[14]



27

[16]

> >

, 83.33%,
[17]
3 , 79.86%.
Bourtoom ') pH 3.5,
" PH |
R pH 5.0 ,
100 mg-L" 1% ,
, 70.25%, pH
22%.
[17]
pH 4.3~59 ,
, , pH 4.3
74.36%,
10%
, ISP
. Hofland 2"
C02 B
. Thiering " €O,
B- , pH 52
4.95 80% 95% , Khorshid
[22] CO,
) 30 CO, pH
5.6, 68.3%. Hofland™
CO, pH

5 ) C02
. Paker Y
, ISP
1.3
Dumay (23]
4
10 kDa
s COD 75%. Stine
SDS-PAGE ,
Khatprathum ")
) 30kDa
COD 84%.
[28]
1.4
Huang [29]
, 70
Kanjanapongkul &

5%



28

2015

>

. Kanjanapongkul

60%.

400

28.86% , 30~40

ISP ,

ISP ,

>

t.

CO,

ISP

, 1999, 29(8):16-18.

). , 2013, 40(1):
63-67.

(3] , , , .
. ,2011(1):81-84.

7. , 1999, 8(1):
59-62.

[J].
,2010, 31(12):76-81.
[6] ; , ,
(Trichiurus haumela)
[J1. , 2012, 42(2):335-339.
[7] , , .
[J]. ,2011(4):78-84.

1. ,2003(3):13-15.
[9] , , .
[J1. , 2005, 25(5):35-37.

[10] Chen Xiaolin, Li Cuiping, Ji Xia, et al. Recovery of
protein from discharged wastewater during the production
of chitin[J]. Bioresource Technology, 2008, 99(3):570-
574.

[11] , , ,

1. ,
2011, 7(3):1-7.

[12] Wibowo S, Velazquez G, Savant V, et al. Surimi wash
water treatment for protein recovery: Effect of
chitosan-alginate complex concentration and treatment
time on protein adsorption [J]. Bioresource Technology,
2005, 96(6):665-671.

[13] Wibowo S, Velazquez G, Savant V, et al. Effect of
chitosan type on protein and water recovery efficiency
from surimi wash water treated with chitosan-alginate
complexes[J]. Bioresource Technology, 2007, 98(5):539-
545.

[n. , 2008, 36(2):133-135.
[15] . [D]. :

[16] ) , ,
1. ,2010, 31(16):38-41.
[17] , , , .
1. ,2012, 18:52-55.
[18] Bourtoom T, Chinnan M S, Jantawat P, et al. Recovery
and characterization of proteins precipitated from surimi

wash-water[J]. Food Science and Technology, 2009, 42



1 , 29
(2):599-605. valuable soluble compounds from washing water
[19] R , , generated during small fatty pelagic surimi processing by

[J1. , 2012, 28(6):89-92.

[20] Hofland G W, Rijke A, Thiering R, et al. Isoelectric
precipitation of soybean protein using carbon dioxide as a
volatile acid[J]. Journal of Chromatography B: Bio-
medical Sciences and Applications, 2000, 743(1/2):357-
368.

[21] Thiering R, Hofland G, Foster N, et al. Carbon dioxide
induced soybean protein precipitation: Protein fractio-
nation, particle aggregation, and continuous operation[J].
Biotechnol Prog, 2001, 17:513-521.

[22] Khorshid N, Hossain M M, Farid M M. Precipitation of
food protein using high pressure carbon dioxide[J].
Journal of Food Engineering, 2007, 79:1214-1220.

[23] Hofland G W, Berkhoff M, Witkamp G J, et al.
Dynamics of precipitation of casein with carbon
dioxide[J]. International Dairy Journal, 2003, 13:685-697.

[24] Paker I, Beamer S, Jaczynski J, et al. The effect of
organic acids on gelation characteristics of protein gels
made from silver carp (Hypophthalmichthys molitrix)
protein recovered by isoelectric solubilization and pre-
cipitation[J]. Food Science and Technology, 2013, 53:
37-43.

[25] Dumay J, Radier S, Barnathan G, et al. Recovery of

membrane processes[J]. Environmental Technology,
2008, 29:451-461.

[26] Stine J J, Pedersen L, Smiley S, et al. Recovery and
utilization of protein derived from surimi wash-water[J].
Journal of Food Quality, 2012, 35:43-50.

[27] Khatprathum A, Siriwongpaisaan P, Youravong W.
Concentration of proteinin fish mince wash water dis-
charged from surimi processing plant by ultrafiltration[J].
Desalination and Water Treatment, 2010, 21:1-7.

[28] Afonso M D, Borquez R. Review of the treatment of
seafood processing wastewaters and recovery of proteins
therein by membrane separation processes-prospects of
the ultrafiltration of wastewaters from the fish meal
industry[J]. Desalination, 2002, 142:29-45.

[29] Huang L, Chen Y, Morrissey M T. Coagulation of fish
proteins from frozen fish mince wash water by ohmic
heating[J]. Journal of Food Process Engineering, 1997,
20(4):285-300.

[30] Kanjanapongkul K, Yoovidhya T, Tia S, et al. Protein
removal from fish mince wash-water using ohmic
heating[J]. Journal of Science and Technology, 2008,
30(3):413-419.

Recovery Technology of Soluble Protein in Wash Water of Surimi

ZHANG Yu, YANG Wen-ge"
(' School of Marine Sciences, Ningbo University, Ningbo 315211, China )

Abstract: This review comprehensively presents the recovery methods of soluble protein in surimi wash water,
mainly including flocculant flocculation, isoelectric point precipitation, membrane separation and heating ohmic.
The applications of these technologies will not only reuse the protein but also reduce environmental pollution.

Key words: surimi; wash-water; soluble protein; recovery



