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Effect of Composite Preservatives Consisting of Tea Polyphenols and Lysozyme on the Quality of

Silver Carp Meatballs during Storage

WANG Dangfeng', LI Tingtingz’*, GUO Jingwen', LIU Nan', LI Jianrongl’>l<
(1. National & Local Joint Engineering Research Center of Storage, Processing and Safety Control Technology for
Fresh Agricultural and Aquatic Products, College of Food Science and Engineering, Bohai University, Jinzhou 121013, China;
2. College of Life Science, Dalian Minzu University, Dalian 116600, China)

Abstract: This work aimed to evaluate the effect of composite preservatives consisting of tea polyphenols (TPs) and
lysozyme (Lys) on the eating quality of silver carp meatballs during storage at 4 C. Fish meatballs added with 0.1 g/kg
of TPs + 0.3 g/kg of Lys (group A), 0.2 g/kg of TPs + 0.2 g/kg of Lys (group B), and 0.3 g/kg of TPs + 0.1 g/kg of sample
(group C) were determined for total colony count, pH, TVB-N value, whiteness, springiness, hardness, gel strength and
water distribution in order to evaluate the efficiency of preservative combinations in fish meatballs. The results showed that
whiteness, springiness, and TVB-N value were not significantly changed in the treatment groups compared with the control
group, whereas total colony count, pH, hardness, gel strength and water distribution were better in the treatment groups;
group A had the most significant effect. These findings showed that composite preservatives could significantly inhibit
microbial growth and the oxidative degradation of proteins and improve the storage quality of fish meatballs, extending the
shelf life, while having little impacts on the appearance.
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Fig.1  Change in total colony number in fish meatballs during storage
at4 C
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Fig.2  The change in pH of fish balls during at 4 ‘C storage
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Fig.3  Change in TVB-N value of fish meatballs during storage at 4 'C
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during at 4 °C storage
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PR 2 PP A 0 FU B 5 O I AR A, o I 2
THIAFHIL* . a*. D*EZFujii i~ HRBEAF L, RERS Sk
1L A S T 0 RIS T A, AR A I
P, AR ERZEFE 5L RE RS AR X REAH, X A T AR EE T
HEA Rl MR BRI 2 Wy, (FaiEE
GHT R, AHAB M AL CIHY AL B4R B 2% R %
(P<0.05) , XRK AR ZMERMEME T )5 KA
AEAE o T A FE 20 ATE BEAN I ST P9 O 3 Rk (P>
0.05) , XATRESE K AL ZHA A 2R 2 W) & AR B
CPHEL, X AWM. WA RE,
ELAR A5 R A 1 1 et B T PR, H R BRI B T
RO, R RKBRIEANS.2%, H IR A LLZE R FmbA
o3 HE, DAY DA A AR 5 551 (1 9 I oxt f R0 1 9 e vk
SEPERZ .

2.6 4 CIeE AR A 5 1 AR 1k

158 JsZ 5k JEE A VR F BE S b DT ) R AR AR, R R B
1) i 0 T e ok R v R A 1 g P 5 A B B ) 20 K P
SR TR — . R RRIRT AR, 0 BE ] S
freoim B = A SR e R e s SR ORI . AR



228 2017, Vol.38, No.07

B5oiltl F

TR B T 5 S 2 AT RO o PRI 69 L5 U P T 5 1)
ARANEGL, TR 4 ZERE I R B T 3 I T B
B, IR R R e R e AL R ) R S A TE AR K
MR SR AR R AL, (ORI PR, b o
FETF R Bk Ab, Mgkt Fe i p HAE F A28 1 45 55 1 Ak &
g K AR BLAE S R 0 2 (AP B R, X
WA R R B R R . AR S, AE PR LR 5 At
FB 58 B AE B N AR v T IR AL, I 5 TR R B
JESEEG R Y RAF IR G, Hh A F A AR R B 3
(P<<0.05) o X2 AOREE ) 2% 2 By il BERE %8
JE R o 4 A 1 R T R B3, BB 0 ) £ St v P R
R ABFRITEE, 3 4E 2% 8 L 5 2548

7004 . Zjﬁ %
e HA

20 600 - JEFHZHB
2 so0f ~ fhE4LC
400
¥

300

1 1
200y 2 7 10 13 16

Ve N [ 7d

K6 fiLd CRmid R hERkIR R LEY
Fig. 6  Change in gel strength of fish meatballs during storage at 4 C

2.7 R4 CIRGERE A K 73 o A ARk

#2 A4 CREBERPAKS S HER

Table2 Change in water distribution of fish meatballs during storage
at4 C
K g [T
g A ] 4 7 10 13 16

B 2804003 1734002 176£001" 165£057" 161£005" 1484023°

gk A 320038 L8012 2104023 1552029 1552047 15740027
AE% B 2285003 15SE018" 2043009 2072024 1472005 163£0.14%

C o 2.944017% 1674006 148+009C 1514011 1494018 116+£027"

HIHR 95.9620.08™ 95.9540.04° 95.18£0.20™ 04124 1.01%° 94.2940.14% 93,920,553

A 95.662024™ 96.1140.07 95.1240.25" 94.540.64™ 94.5240.09" 93,99 40,62

% B 9640£026"96.03+0.177 9492023 9392087 94.09+0.10° 93.78:£0.05"
C 95.7740.1795.624045%95.024£0.20° 94.1940.08” 93.88+0.48 94.2740.11€

B 1224001 2324003 3.064021° 423+£044" 4104009 4604031
ik A LI4E0.14 20440197 2784002 3914036 3924015 4444064
FE% B 1304023 2414001% 3040.14% 4024063 4444014 458+0.18"

C o 130£002" 2714039 350£010" 42940.04" 4644030 457+0.16"

=

W FATRb NS EFRAFR AN REZS (P <0.05); FHFJERK
GBI FR R 2S5 (P < 0.05),

IR A% WG LR 2 Aor U B it v 7K 43 3T 7% B UL PR 254 A
WA T B, @ A I o 7 1k 37 v 10 st TR M ok 3R A
Ko oA B DR RS . R AR /N S R
w2 P T A U BE A (R K IR AR g L
s b 2 A K I o B LR 2, T A AL R K K )
IR G msKEZ, RFFEIS% LA, 1 H K =K
by ANE1D A, X RFIATER FINAE B HKZEN

kTN, FRESROERT, Sk Tk
Hitr, IS ECREA IR R P B KN
AT E . A SR sl g & B L R,
g G K ELZE N, B BK ] BT KRB A EA
i VSRR TAEEB MR RTE B PRI A 2
A EK, MR AR EIEBIR T 8 AR 2%
gity, SEESEREASKIOERKR, Nmsa
TRHT I REAL Ay Fv i 1 K AR B RE A, 4
HK A B KA R RO BRI, HACPE A ARUR &
B o 3K PR DR 5 e 6 3 410 ) A 2B W O B K
2 P R R DR AP L 2 S5, 3 T 8 6 UK
RIR A RE ) X UL U DR A0 B B 0 A A4 b B RU BV
Wk, P,

3 8 ®

T ORURE R T B pHAE . TVB-N{H. #f
PRV BERE . FIRE L BRI BE KK Ay 4 AT A d bR 3R AT 43
e, PO T B RAREE X4 C A J S5t T i £ 7 S 10 {1
MR SERE, SxTEAM, b EA
BPE KX TVB-NE ARG AN 235, 3% 3R W 53 e AR 751 (¥ v I
Xof 8 AL B AR W it B RS A OK, T B VA A . pHAE L B
FE . B TRIE KoK AT R E TSR, HACEHA
(0.1 g/kgZZ M +0.3 ghkgiBW Wl BB ARE, XX
BH 2% 22 Wy - 325 A1 Tl 55 TG DR 6 79 e A A o ek o A2
MR K REARE R . 28 LTk, X2 m-iR
R P A TG R 5 7] T A A5 B v AL R T T, I TR
LR

EEPpd

(1] Dfgsd, iisCiE, fFag, 55 it 2 b o o 58 kP i A8 1L
B4 0T [I]. AR fT  RHE, 2015, 31(7): 354-360. DOI:10.13982/
j.mfst.1673-9078.2015.7.055.

(2] SRER0E. P f R N TG EE T2 R i i £ P9 R A ST (D]
Jb 5t PELE K 2E, 2003: 3. DOI:10.7666/d.y556789.

(3] MR, BRiEt, FE, . ORI SO 6 BB I R X R ).
A5 R T, 2015, 41(12): 70-74. DOI:10.13995/j.cnki.11-1802/
t5.201512013.

[4]  RIK%, BOREL, 1Rk EE, 4. i fa 15 4 28 fa VR O f BE LA 1L D).
iR, 2016, 37(5): 17-22. DOIL:10.7506/spkx1002-6630-
201605004.

[5]  FhEEZR, KRR, RZEH, 5. A% 2 Wyt ffh FU R R e ).
£ R, 2009, 9(6): 128-132. DOI:10.3969/.issn.1009-7848.2009.06.021.

[6]  Wifeh, B, REM, 55 E A LR E G 35 A IR g7 AR
PRI, ARk TR, 2012, 28(5): 267-272. DOI:10.3969/
j.issn.1002-6819.2012.05.044.

[71 R, AR, WA, 5. B A AR R DOk B B
O G AR FAALER[T]. o 2R, 2016, 16(8): 159-165.
DOI:10.16429/7.1009-7848.2016.08.022.

[8]  BRERMRL, IR, T, 55 VN BEE. Nisin, 70505 S5 OREF IR
VKR HR AR SR EE R I FE ], B dh AR, 2014, 35(4): 323-326.



MALKEW 5B Bmiltz 2017, Vol.38, No.07 229

[91 FAN W, CHI Y, ZHANG S. The use of tea polyphenol dip to extend [19] KOSE S, BORAN M, BORAN G. Storage properties of refrigerated
the shelf life of silver carp (Hypophthalmicthys molitrix) during whiting mince after mincing by three different methods[J]. Food
storage in ice[J]. Food Chemistry, 2008, 108(1): 148-153. Chemistry, 2006, 99(1): 129-135.

[10] &5 5, AR, FnE, 5. AFILEE 2 M M2 o8 R U A i [20]  XUTFHE, JSHGE. SR 3RS A 2 By oxd P VS e AL PR BRI 7 [J].
PEI]. &5 EL, 2015, 36(17): 17-21. DOI:10.7506/spkx1002-6630- frinBHE, 2013, 38(1): 164-167.

201517004. 211 PLf RAEMAAIM]. Lt SR tARAL, 2000: 143-144.

[11] TAKAHASHI H, KURAMOTO S, MIYA S, et al. Use of commercially [22] GEORGE N. Effectiveness of spices on the quality and storage stability of
available antimicrobial compounds for prevention of Listeria freeze-dried fish balls[J]. Fishery Technology, 2011, 48(2): 133-140.
monocytogenes growth in ready-to-eat minced tuna and salmon roe [23] SIDDAIAH D, REDDY G V S, RAJU C V, et al. Changes in
during shelf life[J]. Journal of Food Protection, 2011, 74(6): 994-998. lipids, proteins and kamaboko forming ability of silver carp

[12] ARASHISAR S, HISAR O, KAYA M, ct al. Effects of modificd (Hypophthalmichthys molitrix) mince during frozen storage[J]. Food
atmosphere and vacuum packaging on microbiological and chemical Researc‘h Internatio:al; 2091’ 34(1): 47-53. R )
properties of rainbow trout (Oncorynchus mykiss) fillets[J]. [24] ;i;lj)zj:;; ?ii? 1?3?6];;XET%(%;?:?;;?TQTE&Wg@iﬂ’

. . . . . -37. MIAVA /].1881. - . Ol .
gg;jziiﬁ/;?;:::sZf()ll:gj((i).I(\)/;lgc.mblology’ 2004, 97(2): 209-214. [25] YIS, LIJ, ZHU J, et al. Effect of tea polyphenols on microbiological

[13]  FossZy ). ASN 3140 fif fin FIi i rpd% A P #h L ZU(TVB-N) (1 2 [J]. ;1: : ;) ;?:::; ;iaéoqoudat;yd fgioclﬁ:f::y;;s]h l9)}111(19[;]1J509ulmla519(;f
FOSSRIf 74, 2002: 8-12. DOI:10.1002/jsfa.4352. o . .

[14)  PRUSIC, SRbes, A, <5, SORMARSMAITRGLMAGR 0 o gy e, %, @211 f RS ITRN LA, & &
BECED). AR R, 2011, 27(3): 279-282; 320. DOI:10.3969/ TALEHE, 2000, 30(5): 373-375.

Jissn.1673-9078.2011.03.010. [27] STRAADT I K, THYBO A K, BERTRAM H C. NaCl-induced

(1] 2Rt RS, WSCH, S5 KOmRiRIIRT I B f i 1050 changes in structure and water mobility in potato tissue as determined
WAICY/ I e dh A BOR S 2 BUR AR 218 SO b st A E el by CLSM and LF-NMR[J]. LWT-Food Science and Technology, 2008,
RHEAHIAR S 2, 2012: 243. 41(8): 1493-1500. DOL:10.1016/1.1wt.2007.09.007.

[16] GOULAS A E, KONTOMINAS M G. Effect of modified atmosphere [28] GUDJONSDOTTIR M, LAUZON H L, MAGNUSSON H, et al. Low
packaging and vacuum packaging on the shelf-life of refrigerated chub field nuclear magnetic resonance on the effect of salt and modified
mackerel (Scomber japonicus): biochemical and sensory attributes[J]. atmosphere packaging on cod (Gadus morhua) during superchilled
European Food Research and Technology, 2007, 224(2): 545-553. storage[J]. Food Research International, 2011, 44(1): 241-249.

[17]  xete, D2, e, 5. AROREED4 C v ik o fh BE IR [291 BRI, skERIE, BRAE, & R IRE AR W £ K e 5 B oKt
R IR, XGRS, 2014, 35(24): 316-320. DOI:10.7506/ S PR K P OB, SRIEE, 2011, 32(7): 2124,
spkx1002-6630-201424061. (30] %W, wileas, B2, A 8 IE AL B XA i BEAK AR A

[18]  ZeUk, ARk 4, Bk HE, . 2RI AR e AR St JE[J]. s R AR A IR [I]. Rl TRE2E3R, 2015, 31(23): 246-252.

7, 2014, 30(12): 28-32.

DOI:10.11975/j.issn.1002-6819.2015.23.033.



