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Effect of active packaging containing rosemary on the oxidative stability and
textural profile of shrimp during chilled storage
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ABSTRACT: Objective To investigate the effects of active packaging prepared with different concentrations of
rosemary on oxidative stability and textural profile of shrimp during chilled storage. Methods The rosemary with
various concentrations were incorporated into the packaging material to store the shrimp, and the changes of peroxide
value (POV), thiobarbituric acid reactive substance (TBARS) value, sulfhydryl (SH) value, Ca?*-ATPase activities
and texture attributes of shrimp were determined. Results Lipid and protein oxidation was inhibited by active
packaging with rosemary effectively, and the effects were positively correlated with the concentration of rosemary
during chilled storage. Compared with control group, addition of 0.75 mg/cm2 rosemary extracts showed remarkable
decrease in POV with 47% and TBARS with 31% during 12 d of chilled storage. In addition, the data of textural

profile showed that active packaging with rosemary extracts could delay the changes of hardness, springiness and
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chewiness of shrimp. Conclusion Active packaging prepared with rosemary extracts is a kind of promising
technology and it can effectively inhibit lipid and protein oxidation and delay the changes in texture characteristics.
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sulthydryl content values of shrimp during chilled storage



3681

3.3 Ca®-ATPaseEM3r1L

5

, Ca’*-ATPase
—=—Sr(
4 ’ - St75
Ca**-ATPase +-Sr150
o v Sr450
Ca” -ATPase +-S1750
, Ca¥*-ATPase = LAl
4
3d, 0.75 mg/cm2 &
, =
Ca*"-ATPase
SO,
[19]
ATPase ) PRREL(d)
(a)
0.20 - —=—Sr0
* Sr75
~ 018 4= Srl150
L v Sr450
‘e 0.16F + Sr750 .
T —~— APk g
on S
14 F —
g ¢ H
S
g 012} =3
2
o010
£
[:: 0.08 0.4 L L !
+ 6 9 12
‘= 0.06 y
O RIEREL (d)
004 1 1 1 b
0 3 6 12 ®
VIR AL (d)
4 Ca”**-ATPase
Fig. 4 Effects of different amounts of rosemary extracts on ;50
Ca”*-ATPase activities of shrimp during chilled storage H
e
=
34 FRHESHT
, 4'0 1 1 1 1
0 3 6 9 12
4°C iR EL (d)
c
5 5 , (©)
5
( 5a, 5b, 5¢) > Fig. 5 Effects of different amounts of rosemary extracts on textural
parameters of shrimp during chilled storage
’ 4 £ ®
[20] 4 C 4°C

s 0.75 mg/cm2 /



3682

[11]

[12]

POV TBARS Ca®"-ATPase

s

s Ca®"-ATPase R

> > s - [J1.
,2013, 40(4): 55-60.
Wei J, Cui F, Zhang YJ, et al. Food preservation technology based on
shrimp food [J]. Fish Mod, 2013, 40(4): 55-60.
Huang L, Xiong YL, Kong BH, et al. Influence of storage temperature and
duration on lipid and protein oxidation and flavour changes in frozen pork
dumpling filler [J]. Meat Sci, 2013, 9(2): 295-301.
[J1. ,2015 (6): 236-241.

Yin Y, Zhang WG, Zhou GH, et al. Antioxidative and antibacterial

activities of rosemary extracts in vacuum-packaged cooked pork patties [J].

Food Sci, 2015 (6): 236-241.
[J]. ,2016, (2): 31-34.
Cai LJ, Zhang DQ, Tian JW. Progress in the application of rosemary
extracts in meat product [J]. Meat Res, 2016 (2): 31-34.
Riznar K, Celan ST, Knez ZE, et al. Antioxidant and antimicrobial activity
of rosemary extract in chicken frankfurters [J]. J Food Sci, 2006, 71(7):
C425-C429.
Li TT, Hu WZ, Li JR, et al. Coating effects of tea polyphenol and
rosemary extract combined with chitosanon the storage quality of large
yellow croaker (Pseudosciaenacrocea) [J]. Food Control, 2012, 25(1):
101-106.

1. ,2014, (24): 321-326.
Li DH, Ying LS, Cheng YJ, et al. Effect of protein-based film containing
rosemary on color and oxidative stability of fresh pork in high-oxygen
modified atmosphere [J]. Food Sci, 2014, (24): 321-326.
Wrona M, Bentayeb K, Nerin C. A novel active packaging for extending
the shelf-life of fresh mushrooms (Agaricusbisporus) [J]. Food Control,
2015, 54: 200-207.
Barbosa-Pereira L, Cruz JM, Sendén R, et al. Development of antioxidant
active films containing tocopherols to extend the shelf life of fish [J]. Food
Control, 2013, 31(1): 236-243.
Muppalla SR, Kanatt SR, Chawla SP, et al. Carboxymethyl
cellulose—polyvinyl alcohol films with clove oil for active packaging of
ground chicken meat [J]. Food Pack Shelf Life, 2014, 2(2): 51-58.
Bolumar T, LaPefia D, Skibsted LH, et al. Rosemary and oxygen
scavenger in active packaging for prevention of high-pressure induced
lipid oxidation in pork patties [J]. Food Pack Shelf Life, 2016, 7: 26-33.
Nikoo M, Mac Regenstein J, Ghomi MR, et al. Study of the combined

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

effects of a gelatin-derived cryoprotective peptide and a non-peptide
antioxidant in a fish mince model system [J]. LWT-Food Sci Technol,
2015, 60(1): 358-364.
Chevalier D, Le Bail A, Ghoul M. Effects of high pressure treatment
(100200 MPa) at low temperature on turbot (Scophthalmusmaximus)
muscle [J]. Food Res Int, 2001, 34(5): 425-429.
Benjakul S, Seymour TA, Morrissey MT, et al. Physicochemical changes
in Pacific whiting muscle proteins during iced storage [J]. J Food Sci,
1997, 62(4): 729-733.
> s . [M].

, 1993.
Wang JR, Hong YQ, Xi YC. Handbook of aquatic food chemical analysis
[M]. Shanghai: Shanghai Science & Technology Press, 1993.

[J. ,2013, 34(2): 256-261.
Ying LS, Zhao DF, Fun Y, et al. Individual and combined effects of
rosemary and high-oxygen modified atmosphere on color and oxidative
stability of fresh pork [J]. Food Sci, 2013, 34(2): 256-261.
Nerin C, Tovar L, Djenane D, et al. Stabilization of beef meat by a new
active packaging containing natural antioxidants [J]. J Agric Food Chem,
2006, 54(20): 7840-7846.
[D].
,2012.
Li XP. Studies on quality assessment and protein indicators of freshness in
Chinese shrimp during refrigerated storage [D]. Zhejiang: Zhejiang
Gongshang University, 2012.
[J1. ,2003, 27(5): 480-485.
Zeng MY, Huang H, Li BF. Changes of biochemical properties of
Aristichthys nobilis muscle protein during frozen-storage [J]. J Fish China,
2003, 27(5): 480-485.
4 °C [D].
,2013.

Zhang S. Studies on indicator protein of freshness for pacific white shrimp
contribute to postmortem changes stored under vacuum packing at 4 C

[D]. Zhejiang: Zhejiang Gongshang University, 2013.

(UESR 4 A 2m)

{EZ & T

e BRIE, MTHRE, TEMRGE
= RIKFERIM TS
E-mail: Xufengjuanl03@163.com

FRA, B, TEARSFBAR
mEESRERH,

E-mail: lizhenxing@ouc.edu.cn



