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Study on the preservative effect of compound biological coating liquid on
frozen South American white prawn

HU Qi-Jie", WANG Dong-Xu, GU Gui-Zhang

(Huzhou Institute of Food and Drug I nspection, Huzhou 313000, China)

ABSTRACT: Objective To explore the the preservation effect of compound biocoated preservation liquid on
frozen South American white prawn. Methods The effects of chitosan, sodium alginate, gelatin and Nisin on shelf
life of South American white prawn were investigated by single factor experiment. On this basis, the optimum ratio of
the coating fresh-keeping solution composed of chitosan, sodium alginate and Nisin was optimized. Results The
best ratio of chitosan 6 g/L, sodium alginate 8 g/L and Nisin 0.4 g/L was coated with a composite preservative and
stored in cold storage. The refrigerating period could reach 12 days, the measured pH value was 7.52, and the sensory
score was 3, which was 6 days longer than the control group. Conclusion After coating the South American white
prawn with the compound preservative, it can isolate the external contact and inhibit the reproduction of bacteria,
thus delaying the putrid and deterioration of the shrimps and having better fresh-keeping effect. This study provides a
theoretical basis for further research on the relationship between shelf life and specific putrefied microorganisms in
South American white prawn.

KEY WORDS: South American white prawn; compound biological preservation liquid; coating; corruption; shelf life

EEWR: WA &2 I R ZRHITH (2018009)

Fund: Supported by the Zhejiang Food and Drug Supervision System Science and Technology Project (2018009)

HEEEE: WA, BlL, SRR, RIS N Ao E-mail: 16810986@qq.com

*Corresponding author: HU Qi-Jie, Master, Senior Engineer, Huzhou Institute of Food and Drug Inspection, No.1899, Shushan Road, Wuxing
District, Huzhou 313000, China. E-mail: 16810986@qq.com



764

B dn 2 4 R R I A 4R

12

0 51 &

A=) R G R B R Ch T R R R B, B
ERAT A W R L A TCRE o R TR ) (R S T LR 240 i
S AR, M A A, SRR R IREE E W, BT
IO B Pt e U 05 SROME Al e A B A 1,
HNEY M, R AT G XA I A KA R 4 T
Ul AE AR SEROA B R R, AT AT
P B 58 A SR R IR T R A o, I e P IR A
FH, HELE K= it 225 ) R 36 1% iR (Penaeus vannamei )
N2 JUGH B X UF, SR8 T X UF Bl (Penaeidae) X HF &
(Penaeus)Litopenaxeu YV J&, B~ FH . B F-EE0T I+
PRI K, A = KRR Z —, BARITHESR
M AR SERERE . R AT, R
B KRR

T AN R R R R 1T 52 G B BE RT DA R 3 L [R50,
ASASCHE B 577 T A BRSO, 34 R AR AR o — R 1 T 4
PR A ES H AR TR A e 2 4
s a7 KAl g 58 P X A S R PR 4
o BRL Tz B2 TR S BORE SO IS 3 (0 4 AT, ASBIFY
VISERME . I . W8 BETR AN AN Nisin iR BEOREERA L, W5
ANTI R B 1) 2 & R 3 0 U T R 58 G IR PR EE IR, I
R EAR S, WO S AR B ORERROR TR L, i —
RS 95 XTI ST AL 5 R T ISR ) 6 R B e FS
et

1 MR5ERZE

1.1 SCIENEE

EX124 T, T K5 . STARTER 3C % pH (| i 8.5
Wi g A B F]); DK-S24 F e $uiE i /K 1 B (B AR IR
ik 454 BN F]); MLS-3781L-PC & R ZE 1K K i as (B T i
REEESTF Rtk 2ct); Allegra X-12R ¥ 1 i i B O AL (1
[ DL vi s A |,
1.2 #R5ERF

B R 2 XTI, B B (20+5) g, TR T T

Nisin(¥# FH #7504 W R R A D, 52 RBBE 2
TEEE R 90%) . MFEERREN . BHIR . Skl (i 22 sabk Ak
R A R A A, EIRBIR S TR 5 (F B AR YRR
HIRAF.

1.3 XWHE
1.3.1 HmRERLE

BUB LY 10 HEE 3 AU IF BT X8 |, & 2
HUOA— 4R 5N W L A PR 1, 2 min FEURIT,
TCWAS 48, (4+1) °CIE . Flax 2 Hmg2E AR IR K08
K I8 A TR A A o HE 4T, A A R A P 2 i 4
AR
1.3.2 RIERELR TH ik

MRYEATHISE 0, R ASTIRME 20 /L. BN
20 g/L. B 20 g/L. Nisin 0.5 g/L 4 F{f-ef i, FECHNT
T 26 AR A PREE SR, e H 3 b i) AR EE I
133 EX5H

BERR PRI ACR AR 3 FhORfER, JE1TIEAC 5L, 15
B fe FEBC L W 2 A IR IR
1.3.4 REFE

£2% GB 27332015 { BB L EERWUE & . Foh
Ptk K ) VO S % 4% 4 T S P XA LR L AR
FURZS P TR E ", B 6 2 1FE & FYUNIEE /i
TTERAT oy, VO FEWE 1.

1.3.5 FE&HHERGNE

i GB 5009.228—2016€ & i %4 E R &5
BAEER LA I E ) e
1.3.6 @i &aeymz

i GB 4789.2—2016{ & i 2 E KR E gAY
SR TSR E ) e .

13.7 pH A&

% GB 5009.237—2016 { L ahZ e FEERE &5 pH

(BRI ) U

2 ER5HH

2.1 RESRIRIEXT R X B X ERNEE RIS
W V0 TR FR ) P SIE S, WA 2 e A 4% o B A A 2

K AT, INUKT 2 h Nis B, Ak, MAMER PR R E R R ML, k. @
1 BMEAMTEBIFSR
Table 1 Sensory rating scale for South American white prawn
Y H 438 TR [SRE R
9~ 104 LAk 25 I IR [ AT SR L TG SRR IMAIRBE, (RRA L WL R SE, HE SA T
6~84r B 36 X UR R A S0k . BT Rk R IR HE, PR 22 LI AR, BbAs 22
3~54r AR Rk WMAEERR, JEPERTIR WUPIRATR, S22
0~2%r i Bk A WA 2, BEIOGRE JEW, TosE




2

BB, S50 SO IR B OR R IR0 4 JB R 5 10 R A R B R WF A 765

FINLA L R, 58 5 R P AT LA A0 0 7 1 A PR
At R OB E o IR LR B T BEL L A PR IR, R4 SR 5
23R, AU IE R AR P AN, S s A R LA R,
T SEE 4 1 35 1 % IR 1 B2 SR

Bl 1R, B VRS R AR R, 4% 2R P R T
SR, AR 2 d FRhR, A AR TS BB A1 3 fin 22
ST, FCP R R R VE 43 T BRI R S35 /N T A
(P<0.05), 7E45 6 d, XFHRZH RT3 FIXF AR Rk A, A4
TFIR I, YEPERETR . LIRSS, BTN 3 4 IRIK
LI HA 256 FOMIREE A 1SR . JEA T S0R . RIS
WG . RRACEE, BBV 6~7 4. PRILGX 4 iR
e YR X2 T A SHE S 1 S 1N IR e Y R R, i B 4
URR 5 S0 A ik, AT DUA RO IR i A, K R
PISMILININI &

0 2 4 6 8 10 12 14
A )/

BT DREEIRIR BN R 5 O IRER B (5% A (n=2)
Fig.l Effects of preservative coating on sensory properties of South
American white prawn (nN=2)
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Fig.2 Effects of preservative coating on TVB-N value of South
American white prawn (n=2)
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Table 2 Table of orthogonal experimental factors of composite
preservation ratio

EE
K -
ASERWE(g/L)  BUGEER#N/(g/L)  C Nisin/(g/L)
1 4.00 6.00 0.30
2 5.00 7.00 0.40
3 6.00 8.00 0.50
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Table 3 Orthogonal array design matrix and experimental results

SRS A B C %4 D TVB-N /(mg/100 g) 7% B8/ [log(CFU/g)]
1 1 1 1 1 37.45 6.38
2 1 2 2 2 35.98 6.42
3 1 3 3 3 33.74 6.39
4 2 1 2 3 30.76 6.87
5 2 2 3 1 32.01 6.79
6 2 3 1 2 25.96 6.85
7 3 1 3 2 31.57 6.31
8 3 2 1 3 28.15 6.25
9 3 3 2 1 22.45 6.23
TVB-N ki 35.68 33.24 30.35 30.21
ka 29.57 32.16 29.84 31.29
ks 27.58 27.43 32.51 31.02
R 8.04 5.64 2.58 0.83
log APC % 6.37 6.48 6.43 6.51
k' 6.57 6.42 6.59 6.47
ks’ 6.22 6.53 6.48 6.46
R, 0.32 0.09 0.08 0.06
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Table 4 Variance analysis of orthogonal experiment

S5 R R ¥ F i
TVB-N LR IR TVB-N LR ISR TVB-N VA AL TVB-N BT S
A 105.531 0.774 2 2 53.6054 0.3887 99.8967%* 64.796*
B 53.608 0.008 2 2 27.3565 0.0041 50.964* 0.732
c 12.018 0.012 2 2 5.9867 0.0062 11.041 1.049
R 1.06 0.01 2 2 0.533 0.004
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