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Effects of Bio—preservatives on the Quality of Pre—cooked
Pacific White Shrimp ( Penaeus vannamei) during Refrigerated Storage

XIE Yisha,FU Xinxin,ZHENG Jianan, LIU Yuxuan, QI Libo" ,DONG Xiuping *

(National Engineering Research Center of Seafood , Collaborative Innovation Center of Seafood Deep Processing,
Liaoning Province Collaborative Innovation Center for Marine Food Deep Processing,School of

Food Science and Technology, Dalian Polytechnic University, Dalian 116034 , China)

Abstract: In order to investigate the effects of ferulic acid, chlorogenic acid and caffeic acid treatments on the preservation of
precooked Pacific white shrimp during refrigerated storage(4 °C) , different indexes, such as total bacterial count( TBC) , total
volatile base nitrogen( TVB—N) , pH, thiobarbituric acid reactive substances( TBARS) and shear force, were used to evaluate
their effects by combining the apparent properties.The results of this study showed that compared with the control group, the
three natural preservatives could inhibit the increase of the TBC,TVB—-N,and TBARS value of shrimp during storage , delay the
softening of texture, and maintain good sensory quality. The preservation effect of three natural preservatives was positively
correlated with its concentration.The change trend of pH and TBARS was similar, showing significant positive correlation(r =
0.997,P < 0.05) . Among the three natural preservatives, chlorogenic acid treatment had the best antibacterial effect on
precooked Pacific white shrimp in refrigerated storage,and caffeic acid had the best ability to protect the texture of pre—cooked
shrimp. Ferulic acid had obvious effects of inhibiting protein degradation and softening of shrimp, which could delay the
occurrence of browning in shrimp.Compared with the control group,its’ refrigerated shelf life was 5 d,and the shelf life of pre
— cooked shrimp treated with 1% ferulic acid, chlorogenic acid and caffeic acid was extended to 14,12 and 12 d, respectively.
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Table 1  Total bacterial count changes of pre—cooked Pacific white shrimp during storage with preservative treatment

KE 0.5% e AL PR T S8 (1g(CFU/g) ) 1% W i Ab B B 75 5k (1g(CFU/g) )

(d) 2 R 21 I LR %A P2 R I 3 ESIEN
0 2.09 £0.007%  2.19 +0.06** 2.16 £0.10% 2.10 £0.10** 2.04 +0.11%42 2.06 £0.084* 2.12 +£0.164* 2.19 +£0.034
2 6.47 £0.02"% 3.28 £0.04"% 3.26 £0.11% 3.36 £0.03"% 6.10 £0.16" 351 £0.07%¢  3.57 +0.02" 3.26 £0.11"%
5 6.67 £0.07% 5.18 £0.02¢ 598 +0.32% 550 +040%  6.58 £0.08“* 592+041%  579+0.12% 455 £0.06“
9 7.59 £0.13" 7.40 £0.10" 7.48 +0.11" 7.45 £0.18" 7.08 +0.31% 6.96 +0.04" 6.60 £0.09"° 6.59 £0.11%
12 8.01 +0.14% 7.99 £0.05%  7.61 +0.39"% 774 +0.19™ 7.80 £0.12% 7.02 £0.10"" 7.17 £0.07% 6.31 £0.28"
14 8.45 +0.15" 8.19 £0.18" 7.97 £0.05 7.65 £0.10"° 8.05 +0.06"™ 7.69 £0.17" 7.42 £0.06" 7.48 021"

T AN [ B 7 TR 2 K (R A S 5 22 57 (P < 0.05) - R 5 REUER 0.5% He S5 88 1.0% ¥ B2 1A AR ) b B2 A AN [R] D B 1) 7
T B 22 5 5 /NG REARSRAR R IE5BE 5] 0.5 % ¥ BE AT 1.0% ¥ B AN [a] b B AHL W) T 9 SR (RL A 22 5%
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F 2 CREEI LIRS T R 58 W RIS B TVB-N B 45 £k

Table 2 TVB-N changes of pre—cooked Pacific white shrimp during storage with preservative treatment

K 0.5% ¥ J Ab PRAH ¥ & R 3 (mg/100 g) 1% e B AL P2 45 M B (mg/100 g)

(d) = P R nHERR 45 ZH B 2R WinE AR SRR
0 5.89 +0.36 5.22 +0.78 5.64 +0.30 6.09 +0.284¢ 5.88 +0.76™ 5.62 +0.624 5.80 +1.274 5.92 +0.44
2 832 +0.80" 642 £1.02"%" 814 +0.54" 775 £1.634 805 +0.18"" 475 +1.14%  7.08 +1.06""  4.80 +0.62"°
5 14.57 +1.87% 814 £2.39% 901 +1.03% 730043 1383 +1.58%" 0986 +0.65%! 11.82£025%  8.07 £0.05"
9 31.64 £2.01%  17.92 £1.33% 2123 +126% 2304 £1.12%  31.64 £2.01%  10.12 £2.05% 2422 +245%  13.17 +3.09%
12 4717 £126™ 2124 £040™ 3835 +0.73""  36.89 £2.75% 4568 +1.65”"  24.05 £1.03%! 2240 056" 2534 +1.25%
14 74.52 +344% 30,15 £0.58% 42,00 +2.93%  46.85 £0.54" 7433 293" 31322059 3824 +1.18"!  37.05 +2.25™

T < AN T B e 1) 2 s Ml (B A7 35 22 57 (P < 0.05) - R BFARER 0.5% R LY 1.0% ¥k B2 (Y A ) b BR A7 S [W] I8 TVB-N
(EAZE 57 5 /NG FRHARFAR R JRE 18] 0.5% e A 1.0% e B2 A [RI 4k BEZH [A] TVB-N H#) 225

F 3 PREETRI AR LS TR R 5E P ARG AR R pH AR

Table 3 pH changes of pre—cooked Pacific white shrimp during storage with preservative treatment

G4 0.5% e £ 4b $112H pH 1% He & Ah ¥ 40 pH

(d) 2 H P 2 i WM 7R SRR M (g Wi SRR
0 7.41 £0.064* 7.44 +£0.094 744 £0.13% 749 £0.158% 729 +0.14" 7.31 £0.1242 7.30 £0.124 7.32 £0.10%
2 7.69 £0.11%" 750 £0.16%  7.65 +0.09%" 766 £0.22%" 782 +£0.145%" 768 +0.19%  7.66 £0.125"  7.62 £0.155"
5 8.10 £0.12% 7.83 £0.15% 801 £0.15%" 796 +0.11%* 810 £0.08“  7.92 +0.09“"  8.00 +0.12“"  8.05 £0.09%
9 8.26 +0.15”  8.05£0.08% 813 +0.12°P 815 £0.17""  8.14 +0.13%" 801 £0.07®  8.05 £0.09%  7.95 £0.07°
12 8.35+0.12" 803 +0.09% 828 +0.15” 821 +0.10" 819 +0.08“  8.08 +0.05% 8.04 +0.11%  8.10 £0.06™
14 8.31 +0.06™ 8.09 £0.06% 822 +0.10"" 821 £0.14" 828 +0.07%* 8.09 +0.03% 8.09 +0.10% 8.11 £0.06™

L < ANTR] B 7 [8] 2 n B (AR 25 22 53 (P < 0.05) - RE PR 0.5% W B B 1.0% e JEE A A [] b B2 £ AN [ I ] pH

M2E 5 3 /NG TR R0 0] 0.5% He B2 1.0% e BEASRIALFZH ] pH (1925 57

TVB-Nfif Ji# BR A #r i J2 30 mg/100 g, LENHEES 9 d
B}, 25 FIRE S TVB=N {B (31.64 £2.01 mg/100 g) .48
FLIZBR A . RIS 12 d B, 22 0.5% BB AR 1%
B BRI 1% WINMERR FN 1% 23 5 b BRZH () TVB-N {H
A0S 21.24 £ 0.40 . 24.05 + 1.03.22.40 = 0.56 5
25.34 +1.25 mg/100 g, K8t TVB-N [, Ua B o
VI = K SR A5 66 351 4 BE AT 28030 ) 2 13 40 i, 9iE
CEAFPAE IR, 254 Lh s, = b R SR 15 S 57 G 00 o] 51
il B 5 (TR IE RS ] TVB— N B T 85 , 9 2% 25 14 %
i, SR LT AT H e AT LA 4 % A e SR e £, T
H T B 35 F TR A AR AN 5 d E G =8 14 d i
T 143 ST TR A B0 E 4K 28 12 o 32l TR AR
TR AS A BEA il T30 2 0 AL, 3 ELAT Bl Ak il 35 O RE T
TIFEE o) 200 192 ik A 20400 71 22 1y Sk il , 4 JFC 4k 1
BT 2 11 X R AE K IR 8 4 d P, TVB =N & ok
RS
2.3 THlEEaXTEREEES pH K

IR PP B FE I , R W T2 f5 51 W ik 2 4 ) T
FE I FLER , pH e MO B, 22 S Bl 25 b 98 IS 1] 2iE
K, B TR S il 7 A R B e S T, pHL 3B i
TR PR pH AR AR T 5 AR B S WK 5 i SR A
V) 4D VKO RRE 8 28 TR R A4 B 351 A L 14 3T ) i 9 11 XoF
HRIP g AR o pH 19 A8 AL AN 26 3 TR, 25 F1RE B 11
pH FEIE I A R 28 185 T, I 5 54 o 2 1SR
Tl kK e 7 R R IR A5 ) I [) I A e R
A S R e A e TERCES 2~ 14 d I, e 5] b
PRZH pH IR T25 FURE i, 3 ] g2 th T Bl SR | 4% I
ik Wi I R 24 R T 22 W 2 T, B — R A
PESSESE pH G SO0 R AR . A BT S
S B VT TR 4 SRR ST B L i e R 5 4 IR G

T A 22 Wy nT LA U 2% MR P B8 AE I ok B R pH 1Y
FHE o

HE IR G AE [R] |, BT 29 i Ak BE 24H B9 pH 7E 0.5% e
JEE 1 R ER AR 0 50 Ak B ZH R R AIG, an 6 3 R, AEIET
AR 14 d B ,0.5% He 2 1Y BT8R R A B ZH pH Ry 8.09
1 % ¥ 58 Wi HEFR AN 2 SR PR AL BRZH /4 pH 43531 >k 8.09 Fil
8.11, ik FHLE [l ZE AR R SR, — b AL fif 57 o IR e
JE B8 BT Z5R T LA AE S840 ) T i S A X I A O e
] pH B9 7F s i WS & BT SR FI B— PR
KL 0.5 1 f) Eb 1 i) 5 75 31 19 0 A 4 Rl % A A £
TEAJEE pH F g 2R, I B 35 R A TVB-N
{H .TBARS Fl POV {& , H. A %L 2% fig i AL AEH , HE
ST | SR S0 S5 SR ARSI,
2.4 FuHlEE BRI T 2 B TBARS ERTL

i JBE eI g Ak i R e AR Ak S B P AR N R 1Y
o ALY B S0 ff B SR R S AL A, AN I
SeAY A5 PR TT LA S e AR L B 22 152 {5 ( TBARS) &6
WP A Sz a6 i Kl TBARS (14 8 & 2 e R R A5 fef
SRS POR N6 BuR sl [0 k= e OE K|
FREE

N3 4 Jros, B3 R B TR] 9 3E 4, AR A
TBARS {H %) 5 B3 Kk #4038 K 05 B A T R [E,
HH RIS (] 254, R AR AR 75 Ab FR 4 TBARS {iH
PR T2 (4l D B A e 50 B % 10 ) 390 i i S8 P X
EFAR I AL B EEVE o 1% JSR R 70 A HE 20
TBARS {EHAKT 0.5% AbFRLH , HLIV 5 91 [a] — Fh £ ff 5]
A EHLZE Hp T 1 Ak B 2H (B S AT, (7 A [R) 0 g
AT, £ PRt A FEZH 1) TBARS {H 8] JC 8. & rE 22 =
(P >0.05) . 5 HH =Pl K SR A5 i 751) X4 i % 0 +hi) 391 i1
[HESERIR NG YRR AR SR SE B S == N N
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Table 4 TBARS changes of pre—cooked Pacific white shrimp during storage with preservative treatment

K 0.5% e i Ab BRZH B AR L LY 22 B2 ( mg/kg) 1% ¥ AL BRAH G AR 1 L 22 R A ( meg/ kg)

(d) = P R nHERR 45 ZH B 2R WinE AR SRR
0 0.18 +£0.03 0.18 +0.03%¢ 0.19 +0.01* 0.17 £0.024¢ 0.18 +0.02¢ 0.15 £0.014 0.17 £0.014 0.18 +0.02*¢
2 020 £0.02%  020+0.01% 021 £0.01* 021 001" 018 £0.01*  0.16+0.02""  0.18 +0.03*"  0.19 £0.03"*
5 021 £0.01%  020+0.01% 021002 021 £0.02*%  022+003% 0200025  0.18 001" 020 +0.01%
9 0.22 £0.01%% 020 +0.014 0.23 +0.015% 0.22 +0.025% 0.22 +0.015 0.20 +0.025 022 £0.02%  0.23 +0.025¢
12 0.25 +0.03P*  0.25 +0.01% 0.25 +0.025% 023 £0.02% 025 £0.03%* 020 £0.025% 0.24 +0.02% 0.25 +0.02¢
14 0.26 +0.02" 0.25 +0.03% 0.25 +0.02" 0.24 +0.02" 0.27 +0.01¢ 0.24 +0.01“ 0.24 +0.03%  0.24 +0.01%

T AN [ B B 1) 2 M (R A 35 228 5 (P < 0.05) - R PR 0.5% ¥k BE B 1.0% ik B 1) A [+ b 2 2 70 AN ] 3K 1)

TBARS {22 57 3 /NG FRHACEAN R 1] 0.5% e B2 1.0% e A R 4b BE4L W] TBARS fELA) 22 57 o
F 5 PREERIALBE IS T R 5E OO RIS AR BT U0 ) B AR 1l

Table 5 Shear force changes of pre—cooked Pacific white shrimp during storage with preservative treatment

T 0.5% W FEARTRZLBY 197 ()

1% e FE AL PR 3541 41 (g)

(d) Z=H Pl 2R R WAL £RJETR

B EE o SR

0 153621 +94.1742  1695.84 = 148001 1641.94 +213.254% 1718.95 +242.234 1740.00 + 122.7442> 2036.02 +226.59*P 1800.71 +134.3342P 179505 +217.46AB2b

2 1551.28 £218.16%  1621.32 £20.684P 1634.31 £179.394P 1640.12 £214.7944> 179073 +157.13Ab¢  1932.90 +0.024¢
5 16992 +173.594  1670.08 +147.794%  1671.35 £129.644%  1633.69 £226484% 175807 £75.134B2  1927.01 +214.7342  1891.92 +93.5942

1895.94 +90.58Ab¢  1862.94 +70.178b¢
1849.74 +66.5652

9 1557.08 £198.7149 1411.81 £178.574B2 1622.00 +131.14% 159235 £262.24 1751.96 +203.154B2 1787.73 £229.245%2 1706.27 +196.9842 1725.06 = 172.34ABa
12 1185.81 £201.635%  1309.43 +136.335 155228 +172.814b¢ 1488.13 +108.194b¢ 1507.87 +182.365P¢ 1758.74 + 1475470 1896.32 +322.86A1 1530.46 + 139.94Abc
14 115627 +166.665% 120578 +314.775% 1541.93 £209.0442b¢ 110820 +234.878¢ 128833 +148.3652> 1782.35 +306.3042 1517.88 +315.0642¢ 1697.89 + 170.29ABbe

TE AN B 7 BE ) R B AR 35 25 53 (P < 0.05) - RE PRI 0.5% ik BEEK 1.0% ¥ B2 A A ) b PR 2E 7 A [R] D et 1) 5
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2.
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Fig.1  Apparent traits changes of pre—cooked Pacific white shrimp during storage
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