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Effects of lactic acid bacteria consortium on sea bass pieces in
cooling storage
TANG Wen-Jing NING Xi-Bin® WANG Chu-Wen LIU Yun-Long

(College of Food Science and Technology, Shanghai Ocean University, Shanghai Engineering Research Center of
Aquatic-Product Processing & Preservation, Shanghai 201306, China)

Abstract: [Objective] We evaluated the effects of lactic acid bacteria consortium on sea bass pieces in
cooling storage. [Methods] Three lactic acid bacteria were verified to inhibit Pseudomonas fragi and
Shewanella putrefacens in sea bass pieces. Then we formulated a consortium based on the verified
lactic acid bacteria to treat the fish before cooling. The changes of sensory analysis, total volatile base
nitrogen (TVB-N values) and specific spoilage organism count indices during cooling at 4 °C were
measured. [Results] The inhibitory effects of single Lactobacillus casei LC1, Lactobacillus plantarum
LP1 and lactic acid bacteria L3 on Pseudomonas fragi and Shewanella putrefacens were observed. The
consortium, composed of Lactobacillus casei LCI1, Lactobacillus plantarum LP1 and lactic acid
bacteria L3, significantly inhibited specific spoilage organism, Pseudomonas fragi and Shewanella
putrefacens. During the cooling storage of sea bass pieces treated with the consortium, the changes of
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sensory and TVB-N values were delayed for 6 d and 2 d, respectively. [Conclusion] Lactic acid
bacteria consortium could effectively extend the shelf-life of sea bass pieces during cooling storage.

Keywords: Lactic acid bacteria, Preservation, Cold storage, Sea bass pieces
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Table 1 Sensory analysis standard
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Table 2 Inhibitory effect of different lactic acid bacteria on specific spoilage organism in chilled sea bass

AR
Lactic acid bacteria

o (R L A 14490 1 P A
Inhibition zone diameter to
Pseudomonas fragi (cm) (X+S)

o VLA B E B 47 T P A
Inhibition zone diameter to
Shewanella putrefacens (cm) (x=£S)

CK

TEEFLFF I LC1
Lactobacillus casei LC1
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Lactobacillus bulgaricus LB1

HYFLFTE LP1

Lactobacillus plantarum LP1
SR L2

Lactic acid bacteria L2
FLER TR L3

Lactic acid bacteria L3
FLE TR L11

Lactic acid bacteria L11
FLER A L14

Lactic acid bacteria L14

1.65£0.05%

1.24+0.10°

1.51+0.10°

1.04+0.06°

1.8620.12¢

1.91+0.05¢

1.54+0.11°

1.71+0.04*

1.22+0.10°

1.56+0.04"

1.33+0.02" -

T MR a3 KER M FSE, A EAN TR EILBIRRAIR, TR T RERR 2253 B35 (P<0.05). CK: ZSFHXIR. -

R B F4£<0.78 cm.

Note: Inhibition zone diameter was the average value of three repeated experiments, the letter of the upper right corner indicates the results
of multiple comparisons, different letters indicate significant differences (P<0.05). CK: Blank control. —: The inhibition zone diameter less

than 0.78 cm.
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Table 3 Inhibitory effect of compound lactic acid bacteria on specific spoilage organism in chilled sea bass

X B P ) 10 A X FE LA B ER A 10 e A

Inhibition zone diameter to Inhibition zone diameter to Shewanella

FLIR

Lactic acid bacteria

Pseudomonas fragi (cm) (¥+£s) putrefacens (cm) (x+s)
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:FE%?LFFE'LC1+¢E%Z?LFF%'LP} 1.42+0.21° 1.89+0.03°
Lactobacillus casei LC1+Lactobacillus plantarum LP1
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Lactobacillus casei LC1+Lactic acid bacteria L3
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Lactobacillus plantarum LP1+Lactic acid bacteria L3
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Lactobacillus casei LCl-+Lactobacillus plantarum 1.910.02° 1.95+0.02°

LP1+Lactic acid bacteria L3

e MEEERN 3 WELENTHE, HA EANTEIRZE LERIRESR, ARFEFRIRER B (P<0.05). CK: 25 HXHE;
—: M EAE<0.78 cm.

Note: Inhibition zone diameter was the average value of three repeated experiments, the letter of the upper right corner indicates the results
of multiple comparisons, different letters indicate significant differences (P<0.05). CK: Blank control; —: The inhibition zone diameter less

than 0.78 cm.
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Figure 1 Effect of compound lactic acid bacteria on
sensory analysis of chilled sea bass pieces
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Figure 2 Effect of compound lactic acid bacteria on
TVB-N values of chilled sea bass pieces
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Figure 3 Effect of compound lactic acid bacteria on
Pseudomonas spp. of chilled sea bass pieces
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Figure 4 Effect of compound lactic acid bacteria on
Shewanella putrefaciens of chilled sea bass pieces

Tel: 010-64807511; E-mail: tongbao@im.ac.cn; http://journals.im.ac.cn/wswxtbcn



JESCHFAS - 526 FUBR T 0T V& JRCTE B £ R A DR A 0CR

565

(19 i B P JE5 D7 BL R BRI RAE 4 d R AR IFR IR I
(EIEIRES N LB ANPI ke, RIS AN 2 #R G
50 LT R A2 LR T £ B DA R PG T R
I AR IR L 25 (P<O.0 IR TR T 2 Bk
R AT o HraiR, B G FLIR R
A7 U0 v R T iy e H S WA B I T A K BB Y
YEHI
3 SR5itie

LT 7 MR —FLIR IR 2 BR v it i (I
PRI RIRCR , 458K, TS E LC1,
FYIFLAF R LP1 FIFLERTE L3, i 3 pR—FLRRMA
AR BCR L R Y 3 BRFLIR AT R &
WFFEHAMRIRCR, 452 R kB, THFUTRE LC1+iE
YL LP1+FLRRTE L3 A G LR AR E &
LR BRI MR — LR T A R SOR fe ik o A5 3 5 3L
S INBENEG Y b, 76 4 °C 60 RV, WRE
PEE . TVB-N (AL SE WA T bR A, 2
A FLIR T BE iy 0 BURCE AU IR 6 d, il
TVB-N {HIAEILIESE 2 d, FFRembil L o3
HRAE R . LRG0T, S0 FLIMR R RESE 1 V4 fy
a2 d AR STAUY ., X rTREe th TR A LR
SN 7 vy R R SR KR LR I BT, A4
R 1 Rty R SRR R RE B4 R £ R
VOO, DIk, IR IENE, A FLRRE R R
iyt JUEA RAFRIREEECR , ERTHTAUIIER 2 d.

W AR EAHA 5 Z BB . WA
fie . AKIRIRET | s f AR R AR, SR R
B iAs , Iy T SEm iR, Ao
XA TR G £ R A T A TCT5 YA RS, SRS OLH
JEEVSCE HEA TN DTS, RHXFREAR 125 R ARSI Z0S
IRERAS RN, (EIFSE SR AL BRARE AT —
EFES . AN, FR LRI T 2R R b
BUE P Tt R i 0 R DR, X R Y
BSOS T HE— P RUE . F38h, MR REE Tk R
JH e AR R PR LR o R M il A e, AR H
BT, BOREETTIEAE T 2 . 1EF 4kt

FEH, AT LR ST LR RS AR AL B P78 s 14 PR ff A5k
Ry WFFEFLRRTE N oAt 2R A REERCR s FFOTFE8
TR PR 0 1A £ 2 PR A R o

2 % X
[1] Lv XR, Bai FL, Li JR. Research and application of lactic acid
bacteria as seafood bio-preservation agent[J]. Food and
Fermentation Industry, 2014, 40(4): 118-124 (in Chinese)
ERIR, FRGEH, TR, FLRR A il i e o e 0 Y
R SR H]. B REET L, 2014, 40(4): 118-124
[2] McElhatton A, do Amaral Sobral PJ. Novel Technologies in
Food Science[M]. New York: Integrating Food Science and
Engineering Knowledge into the Food Chain, 2012: 325-360
[3] Zhang Y, Zhou CY, Su WJ, et al. Applied Research of lactic acid
bacteria and Their metabolites in food preservation[J].
Academic Periodical of Farm Products Processing, 2012(4):
21-26,32 (in Chinese)
SR, A, TR, A FLERTE BRI M A B A IR
e ety N BIF 9T HE R[], AR 7 T AE T, 2012(4):
21-26,32
[4] Maragkoudakis PA, Mountzouris KC, Psyrras D, et al.
Functional properties of novel protective lactic acid bacteria and
application in raw chicken meat against Listeria monocytogenes
and Salmonella enteritidis[J]. International Journal of Food
Microbiology, 2009, 130(3): 219-226
[5] Matamoros S, Leroi F, Cardinal M, et al. Psychrotrophic lactic
acid bacteria used to improve the safety and quality of
vacuum-packaged cooked and peeled tropical shrimp and
cold-smoked salmon[J]. Journal of Food Protection, 2009, 72(2):
365-374
[6] Matijasi¢ BB, Rajsp MK, Perko B, et al. Inhibition of
Clostridium tyrobutyricum in cheese by Lactobacillus gasseri[J].
International Dairy Journal, 2007, 17(2): 157-166
[7] Deng JF, Wang AL, Zhou CX, et al. Research progress of sea
bass nutrition[J]. Feed Industry, 2006, 27(10): 59-60 (in Chinese)
e, TN, RS, 55 HianE SRR ok
Tk, 2006, 27(10): 59-60
[8] Zeng MY, Huang H. Quality changes of Lateolabrax japonicus
meat during partially frozen storage[J]. Journal of Fishery
Sciences of China, 2001, 8(4): 67-69 (in Chinese)
W55, B, GO AR OR PR R T B B R I]. R
IKFERIEE, 2001, 8(4): 67-69
[9] Kostaki M, Giatrakou V, Savvaidis IN, et al. Combined effect of
MAP and thyme essential oil on the microbiological, chemical
and sensory attributes of organically aquacultured sea bass
(Dicentrarchus labrax) fillets[J]. Food Microbiology, 2009,
26(5): 475-482
[10] Liu K, Gao H. Study on new technology of coating preservation
of fish[J]. Marine Fisheries Research, 2005, 26(4): 70-74 (in
Chinese)
Xish, we. SRR R IR RO EEBOR RO RIESET]. WK A
7%, 2005, 26(4): 70-74
[11] Li YC, Wang YL, Qi FY, et al. Effect on quality of perch by
polysaccharides from Porphyra during chilled storage[J].
Science and Technology of Food Industry, 2014, 35(22):
336-339,348 (in Chinese)
RN, T, FFRUC, 5. SRR i 0
B EYEEIALT]. el Tl B, 2014, 35(22): 336-339,348
[12] Gram L, Dalgaard P. Fish spoilage bacteria - problems and
solutions[J]. Current Opinion in Biotechnology, 2002, 13(3):
262-266

Tel: 010-64807511; E-mail: tongbao@im.ac.cn; http://journals.im.ac.cn/wswxtbcn



566 AEY) 8 FR Microbiol. China 2016, Vol.43, No.3

[13] Xiong T, Song SH, Huang T, et al. Antibacterial experiments of Microbiology, 2006, 111(2): 112-125
Lactobacillus plantarum NCU116[J]. Food and Fermentation [17] Parlapani FF, Mallouchos A, Haroutounian SA, et al.
Industries, 2012, 38(6): 97-101 (in Chinese) Microbiological spoilage and investigation of volatile profile
REE, R4, Wik, . MIWZUAF A NCULL6AM R TR during storage of sea bream fillets under various conditions[J].
FE0] S R Tk, 2012, 38(6): 97-101 International Journal of Food Microbiology, 2014, 189: 153-163

[18] Su H, Xie J, Li L, et al. Effect of different storage temperatures
on the quality and ultrastructure of Pampus argenteus[J].
Modern Food Science and Technology, 2014, 30(8): 106-111 (in

[14] Xu ZW. Analysis of spoilage ability of spoilage bacteria stored
from chilly stored fishes[D]. Shanghai: Master’s Thesis of

Shanghai Ocean University, 2011 (in Chinese) Chinese)
VIR, YRR SEHTD). L B SRR, W, BN, . R B R R ORI
~L Ry s S
ﬁ%Mi%@meMI 4 4 _ _ AAERFSE[T]. BACE SRR, 2014, 30(8): 106-111
[15] Volpe MG, Siano F, Paolucci M, et al. Active edible coating [19] Yellow Sea Fisheries Research Institute Chinese Academy of

effectiveness  in  shelf-life  enhancement of  trout
(Oncorhynchusmykiss) fillets[J]. LWT-Food Science and
Technology, 2015, 60(1): 615-622 2008 (in Chinese)

[16] Olafsdottir G, Lauzon HL, Martinsdottir E, et al. Influence of - N T I - AL T e
storage temperature on microbial spoilage characteristics of KPR &%{Ekﬂ(?’: BTjLE?;EPEhJ(F'i *{r\?ﬁ}rﬁj Be.
haddock fillets (Melanogrammus aeglefinus) evaluated by GB/T 18108-2008 &f /K fi[S]. Jbmt: o 4R il iAt,
multivariate quality prediction[J]. International Journal of Food 2008

Fishery Sciences, Chinese Academy of Fishery Sciences. GB/T
18108-2008 Fresh marine fish[S]. Beijing: China Standard Press,

HRY R HRY Ry HRY Y RY AR Y HRY Y RY oY) Y oY Y AR oY Y HRY Y HRY HRY Y oY Y AR Y AR oY) Y HRY Y Y oY Y HRY Y AR oY R oY Y HRY Y RY oY Y oY Y RY Y Y oY Y R Y R

(¥ p.558)
iE = &N

33 HHEE TR
330 BESCHEEE: 1) EBUEHIS—AFR, DA XA pE A B2 G HSCHE RYEF AR 0 2) @B ENES, #anis
FORHPIRR, RAERH, XTI GA), DISRTEIEMNT; 3) e Sn s, EORIBLIERR, A7 4) 3E3C
B NN 5 SR — 3K, (HAT E R SO R, 5 585 55 W I SO &I 1 & 5 7 16 T J AR vl e
o 5) WEPATF NS SE, RIERANEHMEY, f: DNA, ATP%%; 6) PGS, RE T SCFRbR S5
332 SCHEW. NEARH . BUK, —SBRDR]. ESRIRERAARH, WK Rk
4 FRAIEA
4.1 XTFMFALIC

JL#E BUE DNA . RNA U A BT FIESC, iadcilad EBRIEHE EMBL (BRY1)5k GenBank (3% [E)zk DDBJ (H 4),
PRI 15 30 [ B 2 [ P2 SR 5 (Accession No.)JE B K .
42 TR
421 ARARBEZRAFEENCE, EI—RW.
422 JfEATHEA TR, FEPHSCE, BaEm EIEFSCTF . A BRI B A RIZET G . E50E 5
W, WOFREHE,
4.2.3 XSRS A A T SO T, HAnEE RN R Kk s, RE R I E R
424 XA, EEUHGUER IS, BERG . FEERET IR VR, miEE A,
43 T MBI R R
43.1 KRTISSEHRESRGHE . XA, —BAERE 2 A Z M E-mail SRR, fEEERHERRIR
GRS, AL RE . KFESE, TEERIERETR RRE R W e b7, AR5 LURRG S O P 44 T s
BRI PIRGE LGB, Fromiii g di e Ve S R R sk FE AR, R R e e HEBL R 2%
432 XA AR — RN " SRRSO BT A ME—AR i, R R B e B i R

5 REHBRER
E—& S, KAE & AR MR S — TE ) & R AT R . 6 RE T
6 EERFR

Mok AEECHEA X AR VYR 1 5B 3 5 h R B Wi K2 ) 9aaie(100101)
Tel: 010-64807511; E-mail: tongbao@im.ac.cn; Piik: http:/journals.im.ac.cn/wswxtben

Tel: 010-64807511; E-mail: tongbao@im.ac.cn; http://journals.im.ac.cn/wswxtbcn



