2015

6 Vol. 6 No. 6
Jun. , 2015

6 Journal of Food Safety and Quality

RFHM, TER], AR
( , 464000)

Vop: :
( 1.5%) (1.5% 150 mg/kg )2 ,

“®R
(POD) (SOD) (CAT)

104, 20d
E3: 4 ; ; ; ;

Effect of tea polyphenol-incorporated chitosan coating on storage qualities
and physio-biochemical characteristics of PhaseolusvulgarisL.

ZHANG Yu-Hang, WANG Bao-Gang, XING Shu-Jie

(Department of Food Science, Xinyang Agricultural College, Xinyang 464000, China)

ABSTRACT: Objective To explore the feasibility of using preservative coating mixed with tea polyphenols
for fresh-keeping of Phaseolus vulgaris L. (PV). Methods In order to study the effect of tea polyphenol on
storage quality and physio-biochemistry characteristics of PV, two different storage methods were selected, one
was chitosan coating (coating concentration:1.5%), another was tea polyphenol-incorporated chitosan coating
(1.5% soluble chitosan blended with 150 mg/kg tea polyphenol). Results PV coated with 1.5% soluble
chitosan blended with 150 mg/kg tea polyphenol had better storage qualities. The decline rate of vitamin C,
chlorophyll, water content and the rise rate of cellulose content were lower than those of the group coated only
with chitosan. Meanwhile, the activities of peroxidase (POD), superoxide dismutase (SOD), and catalase (CAT)
were lower in PV coated with tea polyphenol-incorporated chitosan coating than that coated only with chitosan.
However, the 2 groups were all higher than that without coating. Conclusion It was found that coating has a
help for storage of PV, tea polyphenol-incorporated chitosan coating had a better effect which could extend the
shelf life of PV. for 10 d compared with the group coated only with chitosan, and 20 d compared with the group
without coating.
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Tablel Effectsof different treatmentson the quality of PhaseolusvulgarisL. during the storage (chlorophyll and vitamin C)

Chlorophyll/mg « g'FW

C vitamin C /mg « g'FW

Time/d
CK T1 T2 CK T1 T2
0 0.158+0.012a 0.158+0.012a 0.158+0.012a 0.214+0.027a 0.214+0.015a 0.214+0.014a
10 0.123+0.013a 0.143+0.014b 0.144+0.015b 0.120+0.019a 0.174+0.014b 0.210+0.018c
20 0.095+0.019a 0.118+0.013b 0.124+0.019c 0.074+0.021a 0.109+0.014b 0.187+0.021c
30 0.053+0.014a 0.079+0.012b 0.109+0.020c 0.031+0.017a 0.084+0.027b 0.154+0.024c
40 0.038+0.025a 0.070+0.021b 0.096+0.021c 0.017+0.016a 0.051+0.021b 0.101+0.013c
0.05 ( )

Note: Different small letters indicate significant d

ifference at P=0.05 (the following is same)

F2 AELEXNUEIIEARROTZE(FER. K7)

Table2 Effectsof different treatmentson the quality of PhaseolusvulgarisL. during the storage (cellulose and water)

Cellulose/mg * g'FW Water/%FW
Time/d
CK T1 T2 CK T1 T2

0 14.665+0.311a 14.665+0.311a 14.665+0.311a 100.00+0.127a 100.00+0.127a 100.00+0.127a
10 17.011+0.329a 16.074+0.297b 14.889+0.395¢ 91.45+0.213a 98.38+0.214b 100.00+0.218c
20 19.126+0.321a 17.895+0.411b 15.198+0.310c 88.51+0.221a 97.07+0.311b 99.06+0.199c
30 23.102+0.295a 18.572+0.301b 15.346+0.294¢c 75.50+0.422a 95.45+0.226b 97.33+0.327c
40 26.562+0.225a 21.125+0.254b 16.647+0.227¢c 60.16+0.316a 90.11+0.507b 94.29+0.223c
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Fig. 1 Effect of different treatments on the Physio-biochemical characteristics of Phaseolus vulgaris L.during storage
(a respiration rate; b: POD activity; c: SOD activity; d: CAT activity)

it

e

[24]

[25,26]

SOD POD CAT ,

[27,28] 1

POD SOD CAT , '

, 0, H0,



2334

[29]

L C
[30]
1 C
5 &5
’ POD COD
CAT CK T1 ,
VC L
40d , CK 20d T1
30d , )
C ] 1 1
10d, 20d
S 3k
(1] . . [J.
, 2003, 7(2): 19.

Bi ZD, Sun SP. Introduction and Cultivation Techniques of oil
beans in northern Nanjing area [J]. J Changjiang Veget, 2003,
7(2): 19.

(2 | : [J.

(3]

(4]

(5]

(6]

(7]

(8]

(9

(10

(11]

2007, 7(6): 22-25.
Zhao LB, Tong JM. Study on storage technology of green bean
[J]. Storag Proc, 2007, 7(6): 22—25.
[D].
, 1999.
Xu JY. Study on snap bean storability and storage technology [D].
Harbin: Northeast Agricultural University, 1999.
[J. , 2013, 38(8): 296-300.
Wang LB, Jiang L, Shi J et al. The characteristics of
physio-biochemistry index of Phaseolus L. during controlled
atmosphere storage [J]. Food Sci, 2013, 38(8): 296-300.
1. , 2014, 21(1): 44-51.
Jia XL, Niu B, Sun YH, et al. The determination of effective
components extracted from the leaves of Chuzhou
Chrysanthemum and application in the preservation of Phaseolus
vulgarisL [J]. Cered Food Ind, 2014, 21(1): 44-51.
[J. , 2011, 34(3):
230-233.
Liang T, Ren YY, Qi YL, et al. Effect of chitosan coating on
qualities and physiology of red Fuji apples at ambient storage [J].
J Xinjiang Agric Univ, 2011, 34(3): 230-233.
[J. ( ), 2011, 29(6):
11-15.
Ge QF, Wu HJ, Yu H, et al. Effect of coating on egg quality
under high temperature storage [J]. J Shanghai Jiaotong Univ
(Agric Sci), 2011, 29(6): 11-15.
: : . [J.
, 2002, 16(2): 40-43.
Zhang L, Zheng YM, An J. Effect of chitosan coating on storage
of cucumber [J]. JAnhui Sci Technol Univ, 2002,16(2):40-43.
: , : (. :
2002, (2): 63-65.
Sun XJ, Song LH, Zhou J. Study on the effects of coating on
chilled meat [J]. Food Sci Technol, 2002, (2):63-65.
1. , 2011, 27(1): 109-112.
Hu XY, Qiao YJ, Chen ZL. Effect of chitosan film-coating on
storage quality of winter jujube produced of Shanghai during the
storage period [J]. Food Mach, 2011, 27(1): 109-112.
. , . [M].



2335

(12

[13]

(14

[15]

[16]

[17)

(18]

[19]

[20]

, 2003.

Yang XQ, Wang YF, Chen LJ. Tea polyphenols Chemistry [M].
Shanghai: Shanghai Science and Technology Press, 2003.

Keiko M, Masafumi K, Wu CX, et al. Green tea catechins inhibit
the cultured smooth muscle cell invasion through the basement
barrier [J]. Atherosclerosis, 2003, 166(1): 23-30.

(. , 2000, 15(3): 54-58.

Gao YG, Wang YF, Yang XQ, et al. Study on the anti-lipid
oxidation of lipid soluble tea polyphenols and its synergistic

agent [J]. Chin J Cereals Qils, 2000, 15(3): 54-58.

, , . [J.

, 2001, 22(11): 27-29.

Chen YX, LiuY, Zhou DW. Antioxidant effect of tea polyphenols
on soybean oil and lard [J]. Food Sci, 2001, 22(11): 27-29.

: : . [J.

, 2005, 22(5): 553-557.

Tang YF, Zhang ML, Feng B, et al. Study on antibacterial
activity of tea polyphenols [J]. J Zhejiang For Univ, 2005, 22(5):
553-557.

: : [J.

, 2011, 21(3): 105-108.

Liu KH, Xing SJ Comparative study on the antibacterial effect of
plant polyphenols [J. J Xinyang Agric Coll, 2011, 21(3):
105-108.

: : [J.

, 2010, (1): 36-39.
Sun JX, Wang WJ. Study on the antibacterial mechanism of tea
polyphenols on Pseudomonas sp. [J]. Meat Ind, 2010, (1): 36-39.
[J. , 2009, 30(24): 452—456.
Liu GQ, Zhang LL, Zong K, et al. Effect of tea polyphenols in
preservation coating on quality of chilled meat [J. Food Sci,
2009, 30(24): 452-456.
[J. , 2009, 9(6): 128-132.
Li JR, Lin Y, Zhu JL, et al. Study on the tea polyphenols in the
preservation of Mel fish ball [J]. J Chin Inst Food Sci Technol,
2009, 9(6): 128-132.
[J. , 2013, 33(1): 68-73.

Liu kH, Zzhang YH, Xing SJ. Effect of tea

polyphenol-incorporated soy protein isolate film-coatingon fresh

(21]

[22]

(23]

[24]

[29]

[26]

[27]

(28]

[29]

(30]

preservation of sweet cherry [J]. Tea Sci, 2013, 33(1): 68-73.

[J. ( ),
2005, 41(8): 596-597.
Zhang G. Mensurate method of Post-harvest respiration intensity
of fruits and vegetables [J]. Phy Test Chem Anal (PartB: Chem
Analysis), 2005, 41(8): 596-597.

[M].
, 2000.
Li HS. Principles and techniques of plant physiological
biochemical experiment [M]. Beijing: Higher Education Press,
2000.
[M]. : , 1998.
Ning ZX. Food ingredients analysis manual [M]. Beijing: China
Light Industry Press, 1998.
; . [M].
, 2003.
Zhang ZJ, Li XS. Food preservative technology [M]. Beijing:
Science and Technology Literature Press, 2003.
[J. , 2012, 19(3): 54-58.
Liu kH, Xing SJ. Effect of tea polyphenols on the storage quality
of Lentinula edodes [J]. Acta Edulis Fungi, 2012, 19(3): 54-58.
[J. , 2013, 20(1): 52-55.

Liu kH, Xing SJ. Effect of soy protein and tea polyphenols on the
storage quality of Pleurotus eryngii [J]. Acta Edulis Fungi, 2013,
20(1): 52-55.

[J. , 2005, 18(2): 23-24.
Xia TJ. Free radical, reactive oxygen species, SOD and status
and progress of research on plant senescence mechanism [J]. J
Puyang Vocat Technical Coll, 2005, 18(2): 23-24.
Ron M. Oxidative stress, antioxidants and stress tolerance [J].
Trends Plant Sci, 2002, 7(9): 405-410.
Vernon P. Spectrophotometric determination of chlorophylls and
pheophytins in plant extracts [J. Ana Chem. 1960, 32(4):
1144-1150.

: [J.

, 2010, 38(33): 19075-19076, 19089.

Wang PH, Zhao DW. Application of tea polyphenol in food
industry [J]. J Anhui Agric Sci, 2010, 38(33): 1907519076,
19089.

(TiE%RiE: G itd)



2336 6
E& RN
mE, #3%, TEMRFEARE
KFEM, HIF, TEMRAFEARR EnERs.
EnE5R2. E-mail: xing3600@163.com
E-mail: zhangyuhang2002@163.com
I3 RivA NS oian 4 =
BRI SN ZE RIEFFER SRR
( )
, 2015 7
E-mail
A
: www.chinafoodj.com
E-mail: jfoodsg@2126.com
(RSN FIRY S



