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Study on application of antimicrobial sodium alginate
films in Tilapia fillet preservation
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ABSTRACT This study focused on inhibition mechanism of antimicrobial films and its appli-
cation in Tilapia fillet preservation. The antimicrobial films were obtained by incorporating pre-
servatives into alginate films through calcium cross-linking process. Results showed that antimi-
crobial film was sustained-release film which had strong inhibiting capability against such strains
of bacteria as Escherichia coli, Staphylococcus aureus, Bacillus subtilis , Shewanella putre fa-
ciens as well as miscellaneous microbes on fish epidermis. Preservatives could be completely re-
leased from the films and maintain high concentration on the surface of aquatic products. Coated
fillet were stored at 43-1C under aerobic conditions and the microbiological, biochemical and
sensory changes were periodically evaluated. The antimicrobial films could restrain the growth

of bacteria, keep the TVB-N value at relatively low level and improve the sensory quality of fil-
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let, thus the shelf-life of Tilapia fillet was extended for about 5.5 days.
KEY WORDS Sodium alginate films Anti-microbial activity Sustained-release
Tilapia fillet Preservation

KPP R EESE VEFREREEMT A EIBINAS RAEE WL R, B ERELERnEA
M. ® ARSI E EREERFERKGERS (EN%E% 2007, 5% BREEE AT FE K, HEEFREL G
R vh By 28 Ve AR ORI 5 SR K, R 7 i 6 ORI AN L 5 5 3 R BB R B AR SRR R R R R LB, (EL S L
7 DR 0 4 9 R A

DT 1t 90 8 TR N B 5 7 U O TR S T % £ 70 3 R £ R A R T 2% B B L R A AR S R B — e
DIREYERRBE RN MB4E 2005; 81K E  2005) . AT, WMHIE R ERRONBES BEY, —FEEH T
YT A VR UR AT R, 55 — 7 TR B DR B0 B M R B B A RO AR B T BB . FEK PR R IR AR o, 45 4 T A
Y A AR JE 22 B 7 A R SE K 7= B SR BB I SR BT A, T R R E R R BB A B T e 2 —
HEZERSNT 558 AEW R, TALATIRIE S By ATV Ay 60 & KUK ) BT 01 370 A0 40 2 0 o 390 4 0 B4
LA TRMAENAR BOMP LT EREBYHERIB B ARNERER TEEEHARE
R TEERE  2003).

AT TE AR e 10 57 A f SR o KL A Y TR R B L T K P R S e B T S T R 0 B R PR L
MR LR BEOR , I S50 B RETE 1 o B P SRR AR B

1 MRS5FHE

1.1 FERFERH

PR BB B P EDK R BT R BB K R IS R S B TR E R4 BEIE 5128 25 000
U/mg(3k B 2007) ;K E B LR RF JERRUM T KEASFHHIETRE,
P BREAE 500 ¢, M THFISRRBEET.

1.2 filE#

KGHFE Escherichia coli & BB ERE Staphylococcus aureus N B W FF B Bacillus subtilis i
W % BLIG B8 Shewanella putrefaciens ¥ B K =R B H YRR I ELB SRt A RELE
SEBETESEA,

1.3 U#E58&

LDZX-40B 57 X B B AE R R K28 .SPX-160B A L5 55 48 AH SIS BE S ML I R VKAE L EL5S 45,
FAL.pH 3t fEEKH Markhan [KEBBEEREER SW-GI-IBirfE@BETES.

1.4 NABRKNETZ

FISSE R (B RPLE  1996) . ¥ 20 g WIS BEMME M T 1L 50 CREAK P, HRBEH 2b ERRE
BRREER, M4 g/L fH MmA/EREIEH,4 000 r/min B0 15 min, £ 0. 1 Mpa H & FHEBEBHES 1~2

1.5 ZLWHE

1.5.1 RAEWEHEANE
1.5.1.1 M@
SR I14ATEHBVIEBE FEF AR ME VB R HE 400 mg/L. .25 L8 1 500 mg/L. I B 800
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mg/L, HFURB MRS S ERAREES AR, BABRERNS AREERERER 20 mm BE A, 45
FEF 10 ml FBEREELE mh i (pH 6. 8,0. 01 mol/L)H1,20 C TR 48 h, BB F 2 A B AR R K.
RIEBEENR 2.0 mm FIREFITABITRERLRR 5 mm B A, THKE G HERER B Smin, GBI
FEEFRECHFMEAEFHEHBA Y. BERESHEMREEFRERF 24 h G5, BRENEE X DHE
MERR.

1.5.1.2 SRR

WEARRN 20 mm MHEBRE T54F 10 ml IR Z P E R (pHE. O WIRE T, RETE I7 CRAETHEER
K EZBIRS, B 8 h BRI S REN MW E, RIE # S B M5 A%, &5 4 6 R 87 BB
R-pE LR . R B A S 00 7E ) B AR o R A RO R 2, 90 Do 4R 2 B A OR £ 300 R BN O R 4 50 5 2 M IR R
PR (EST 2008).
1.5.1.3 R&EFAMWE T &= FRHEE  2002)

MG PRV BB A AW S « Folin- Bk W AE s 25 S VR B AW 52 : 540nm b %8 Sh 43 Y B 5 1L B 40 vk B O
FE:252 nm gL SN E L

1.5.2 REBERSEHXRFE

1.5.2.1 {R#fHE:

W Fr et B e A REKEEE, 28U B R TR AR ISR 3 4. 2 MRiER A.B#C,
Hor, A b BA, A EMIR BT ;B 4R B EMRANG IR E,; C AR A AR R IR H, 3 45K
FRKNEEE D BT 4Z1CKE ., @ B — & BRI 17 8 F8 il 28 .
1.5.2.2 SEERRMEFTEGE)]T KR 2005

P BH R FIT R . P AR SR GB 21290-2007-T ZEA TP E, B —RE B, H %
BE<1.0X10°CFU/g; " B B, B 7% B (<<1. 0 X 10°CFU/¢g,

RERUHERA - RAMEBY 80k, WHIRHERKR GB 21290-2007-T ZI P E, B —~R#EEK,
TVB-N<(13 mg/100g; — 4 & & , TVB-N<C 20 mg/100g,

K7= ) pHAE BRI 10 g AT AR A BER B RR U BE , INAZE 18K 100 ml, B #E L 48, F pH i+ W IR WA
pHEH ,.pHH 7.0 B AR GRS,

BMBRETE: UAR AR EENNESRS 4 REETETSES TS, BB FESERYRAS
Bicsr , MR ERR 1I(E B ES 2003, 58 B0 BEHA S FHHE. AR 10 0 RFE) M 4 &
(BEBMOZE .6 2 A FRARGCATRA.

#1 AFRBETTEMRE

Table 1 Sensory assessment grading standard for aquatic product

i H S E Score
Item 10 4 8 43 6 4 4 4 245
A BEEA KHEf K REMHE HEBE
Color White Offwhite Gray Light brown Brown
S EH HiRM A% B R% H 1 Wk Rk
Odor Normal Slight Odor Significant Odor Corruption smell Frowzy
B #F 2350 = ot e X
Elasticity Excellent Good Bad Nonelastic Nonelastic

ShERWBE. AT SRENE UHMEHE SARBT UEMEE SAERFF UEMETF ShEMUTE T
Slightly moist surface ~ Moist surface, slightly Sticky surface, Sticky surface, slightly Sticky surface

Viscosity
Non-sticky moist section slightly moist section sticky section and section
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2 HBREHW

2.1 HmiEBNE{ERNE

2.1.1 HEEHITEHHLR

DBRBEERBBNMEE LR IRIER . TR THEBEN KR P E RENMERR, TRERNE 2,
AL P HREM A KGHE WEFATE BRALRER AR REORE, XEMEY R K R4 R
MHESBITBRE B LENHMEY. TRERXN. BERWRENEAEATHHER MEBERHNHR 5.0
mm, TIHE R LS AEERFOMERE MERNREKEHRARAMEER  MEBEERE 11.0~14.0
mm Z [H],

®2 PHBEMERAEHOHERR

Table 2 The antimicrobial effect of antimicrobial films

LS ZHE En: )
Strain of microbial Sodium alginate film Anti-microbial film
KBFHE E. coli 5 13.5+0. 06
SHOBERE S. aureus 5 14.0+0. 08
MEZFMATHE B. subtilis 5 12,540. 04
BMALIKE S. putrefaciens 5 11.5+0. 06
1 1 F T 24 Miscellaneous microbes on fish epidermis 5 1240. 02

HARKAERY S mm; MEEEAER 3 A FITEMN R ESD. ARENH S RNEN R EE

2.1.2 HEBGEHBHR

B s ny R R EERTE pH 6. 8 MIBERRELZE IR A T AR RRECUESN . 458 K%, 3 MERSERAKR
B 20g/L MG HBRMIRIEFE 2B F A E W T LR (24 D>HREB 32 D> HEEEEE 0 h),
A LA R TR b 28 1 4 6 00 AR W R SE & BRI I 18] AR R, (B35 AT 7 40 h Z BT 58 & B Ok, B % F ok =
MRS R AR A AR EREIEEN.

2.2 REHR&HSSR

2.2.1 HREIETHBFLEHIEL

K= BB REE LR MAEYMIERSI RN AR EIBRT RS EMAED L. #E
VWERERKERSB T WS FHBREEY R, FRK=RAARES B FERETRIMELEBBMER. K
7 it HR B B A g T AR PR 5, R E AR IR T I, AR R A4 B BB AR TS . B ik, W 8 40 B S 3R
DARI TR P= G 8 B (BRI 2003). ABHFIC 3 4B BB G 2 FioR.

ME 2 T LLE WL MEE T R ERKSHA AR SPE RN, T8N TREE S . BAMCHANAE L
B BAR TR A, Hop o R A W BEOE K EM, 2% 3 REXH 9. 6 X10°CFU/g B Z R #E W
LT BAR CHMPE B S INES S RAE 10 RABE _HEE.

BERWEAEARF RO -EHE FXWHILA IS EM ATMEFEMREYHER., B,
B C WAMEERENMPEERK, CATHRENEE-ENRNZTTLRBRER BMAUDEAR R
X MAAEMEE S SR KA T RANRKESEEE NTTRE T AR AE SRR . Fa R TR HE
KT6.5d,

2.2.2 &4 F TVB-N A8 T 4L
BRMEEREKTREBRIB T FHMAEEREHARDEQR ™ ENE U RIRRELE, &
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RYRSHEBBREBRFZERNEIRES  EREESE(NH - DHARTA SR, BhFE& TVB-N B
BES5HBEMEESHHRHONMNXR(EFIBE 2007, BL, FFHr K™ 5 e S &R % =W TVB-N 1,
A.B# C 34 TVB-N LKA 3 iz, :

R BHE Cumulative release rate (%)

Fig.1 The release curves of the preservative from the films
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Fig. 2 Variation of total counts of bacteria during storage

HESHM. &4 4dE. AHGRFHELERIERN 22.4 meg/100g, CETERTEMEN 20.0
mg/100g, A LAE H, B A R BAM THRREH AT 4 d. RELUHHE AR LM, TVBNENSBA SR
EEK, BT HREREREK . B AP KT ERNAA SN RETE R REYSBUE, B EA R8T EEHREE
fERL BT A sty M R B AR K R R B A B B I R RIE R T 2 d &£, Wi CHARRER
7 70 B R 7 AR A RS0 10 A 400 ) 40 T TR Rt AR A R T 2R R A % BB 12 ROTH R #F 89
R EREERERD 20. 8 mg/100g, WIS “HB RV, R\MIEBE - ERE BRI nEHN T Ea
HERERBERB ™, EHEEMERT 7.5 d,
2.2.3 R&IBPpHMAH TR

P A @ FEE B T il B BR A P A T 5 b, D T A R AR R L BRTE L P9 B B LBk pH
BT M BIARMAE B THE N B E AT~ EREYE, pH HXZEL L7, XA BABBEHE,
BECTH TR, pH ETLWENK™GEETAN - EESEHKIR BN RARETEZNE. A B
C 34 pH LA 4 TR,

TVB-N(mg/100g)

25,

~#— %f B2 Control group
5 —0— R4S odium algniate film
—h— 3 45 Anti-microbial film

0 — . 1 L n -
0 2 4 6 8 10 12
i} Al Time (d)

B3 rEgiE TVB-N A Ak

Fig.3 Variation of TVB-N value during storage
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Fig.4 Variation of pH value during storage
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HE 4 FH,ABMC3HBRK pHEREH T —MEREFAMIR, X BAM @)K 2.5 dJ§,pH
Fia Bt A B BB B ERAGRRE BANGR BBHERT 1.5 d A5G, A% 4 REBABEE MY R
AU CHARK pHEEENMCBIBEPHRT ABHA, B 7d5aR M pH A FHREHAE.

XU 22 Ve B BR A O IR AL B Y £ (PR IR BT ) T AR T S B B, IR BT R L BT L
EREMRREKEEER. MARE2IRERELEE . A RENAE BB TENH, B AKBRETER
BRA SRR ER T A RN EL, BB TR A REHHOEN. U pHEIKNER  HEBEERS
A HSSRH 5.5 d.

2.2.4 HELEFEETERSNEN

HBE AR @ AR MBS RS 4 TR ERGHTES TS AANBRERTRARE LS
EWHBRENEZER, BRTERN N —E ERESFR N HEGRBEEATFRENER, AR — T
HEENSEIFNHERCEIHESE 2008), #ERFHFEANNEICEES SRER RHERTF IER
BEMART, AaF EENERE S GBI LE S,

SrATE S BARET AL AR 1 d B SHEFMRETSERAR WEHKBREREN MATUERD
FEARPEHE, RMEERGPNER, FHABRFZRBRETHENZZZL MK, K>=HBEIEE.EL
RAEEFHE 6 U THEMEATRMA,ABM C3HARFIFES 3 R 6 RME 9 REESIRMEREIE 6
Gr it R AFEEKE FHBFR . EEEEMIRLELEFET. RETFHFMRBNSERE 60 M a5,
TVB-N{EM pH ZLHSMER B, Bt Ko H A SR E 2.8 3./ 4 B RA RIF—8,

B KL (1996) B 1B SRR PIIR AT A Tk 7= iR &, AT TEEATSKEBERX . AHERCE
WM A KRB, TR ARMK™H S 2R MEYE R, CHATRERULEROME MR
HHRK A R RMERT 5.5 d.

3 itie 1
S o %4 T O O 1 B 5, I 00 R 10

S R R R B B R, BB

RHOR SRR AH IR OB TTS , Wm ¢ |

VB OURT DABE I £ 0 P2 g, T ELRRARBER] 5 o

MERBK ET A REAR R £ | . e

MR FISE SRR, BN TSR HNE & R

AR AT L K 7 5 e I DA B B 2 .

BB X B RE R K = i SR R B BBOR . 05 - y . . n -
ST X K7 B 6 T T 9 52 R B AR 8 5 i Time(d)

B R T A ML T T B £ 1 T b X IR GTRE B .

T LA 45 5 (6] P9 52 2 B I HE R, SR B R A B
O RAR R, sk A RAN B RESCRREF. NEE M TVB-NEXRE, BB FIR T EaR
MBRIERT 6.5 1 7.5 & M pH MR EWFERE NERER P EAFNRRPEKT 5.5 d. 55E65%
JE 4 BUISARIF AR 3 LAISCE 20 o Ll 6 SR U, VOB R IR AL AT LUK B AR B R AR BEIIE K 29 5.5 d,

B2 PIEEEERAREATHEAANBREME, METEREREY. RERETZHR RAE
IR T LB EAE MBI R B R EMTAF N KREFSAMSEE, THAT T ANKEE
fa
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