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Effects of ultrasonic combined with slightly acidic electrolyzed water
treatment on quality and bacterial flora of Ctenopharyngodon idella
fillets during refrigerated storage
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ABSTRACT: Objective To investigate the effects of combination of ultrasound and slightly acidic electrolyzed
water on the quality changes and bacterial flora of fresh Ctenopharyngodon idella fillets during refrigerated storage.
Methods Fresh Ctenopharyngodon idella fillets were treated with 40 kHz, 270 W ultrasound (TW40), slightly
acidic electrolyzed water (TEW) and ultrasound combined with slightly acidic electrolyzed water (TEW40) for 15
min, and the samples were dipped in sterile water for 15 min as the control group (TW). Fillets treated by the 4
treatments were placed in ziplock bags and stored at 4 °C. The total viable counts (TVC), pH, total volatile base

nitrogen (TVBN) values and thiobarbituric acid (TBA) values were measured daily to evaluate the effects of single
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treatment or combined treatment on the quality of fresh Ctenopharyngodon idella fillets during storage at 4 °C. The
effects of ultrasound and slightly acidic electrolyzed water treatment alone or in combination on the quality changes
of fresh Ctenopharyngodon idella fillets during 4 °C storage were evaluated comprehensively. Results Ultrasound
combined with slightly acidic electrolyzed significantly inhibited the growth of total bacterial colonies during 4 °C
storage, and the pH, TVBN values and TBA values increased at a significantly lower rate than those of the samples in
the TW group. The analysis of the bacterial flora composition showed that ultrasonication combined with slightly
acidic electrolyzed water could inhibit the growth and reproduction of the dominant genera of Ctenopharyngodon
idella fillets, Bacillus spp. and Pseudomonas spp. and the abundance and diversity of microbial community at the end
of storage were higher in the TEW40 group than in the TW group. Conclusion The pretreatment method of
ultrasonic combined with slightly acidic electrolyzed water has good application potential in effectively prolonging
the shelf life of aquatic products such as refrigerated Ctenopharyngodon idella fillets, etc..
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Table 1 Criteria of sensory evaluation for Ctenopharyngodon idella fillets
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TEW 2. TW40 £H 5 TEW40 ZH (14 7% BB 4.35,
4.86. 4.25 log CFU/g, &5 TR VE S ECERIE 75 V2 R
B SE T RG n, AFO6 BRZE Y B R B B T 3 4,
RCULER T 55 IR B MK B PR B AT — B R TR . M
550 d BT RET LI H, TW40 41 7% S50 T TEW
ZHFT TEW40 21, X 3R T BRloRE 75 () R TR ACR L5, 7
A % TR A B S R P A KR B T RO EAE . 2
U A 48 38 28 B P 4 A% T AR A S T 1 ol A 0 22 )
FEAE 22 SRR, 3K AT BE S A A [ S T80 1) 240 7 1) 4 BN 2
VIR AR | 40 PB4 BN [ S 1 Bl . A% B A 2 1)
FHR I R A I A B 4 20 | £ £ ) TRV R BSORA X X R 4
WA, SAMR —2. mE 1 B0 LB RA A
L, 55 2 d MRHBEGED 7.00 log CFU/g, 1%
TEW40 2H 745 SEE 4 3~4 d I3 7.00 log CFU/g 3 H.
I DBURZART TW 4. X AT RE 2 K 7E TEW40 41,
AR Y R AR SR T 5 R R AR K A B R 4N A,
of e A A0 200 L D SR R e o - A T 4 L R A
T, 30T 55 R R A K B B M TR, AT 5 B AN B Y
et

10
s TW — -
9L —eo— TW40 -— / e
_ 4A— TEW /’/, o~
I —v— TEW40 /_/;,//'
& T
® 7t &)
) ¥
o) 6 | // L
® | &
SR 7
AL ¥
3 1 1 1 1 1 1 1
0 6

2 3 4
VTl /d

1 B T 4 °CY i e h T 7 BN A2k (n=3)
Fig.1 Total viable counts changes of Ctenopharyngodon idella
fillets during refrigerated storage at 4 °C (n=3)
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Fig.2 pH changes of Ctenopharyngodon idella fillets during
refrigerated storage at 4 °C (n=3)
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Fig.3 TVBN values changes of Ctenopharyngodon idella fillets
during refrigerated storage at 4 °C (n=3)
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fa AR TBA {ETER M 72 09 b T B2 AR (P>0.05),
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Fig.4 TBA values changes in Ctenopharyngodon idella fillets
during refrigerated storage at 4 °C (n=3)
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A YIRY S5 (5 2) R, TEW40, TEW, TW40, TW
4 I JE R S B AR SR 3 d JCIE 3 AR (P>0.05) H AR B R 7K™
W P 2 e o B B R (50 mg/kg)BY, {HES 6 d B, TW 4
JEWE S TEW AH L 2558 1 (P<0.05) . TW 415 TEW40
. TEW AR et te, 7658 3 d W B E 7481k
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(P>0.05), TW @ faF AL EAESH 3 d M5 6 d i B3
i T HAB SR A1 (P<0.05). 7E5T 6 d I, TW 417l i i
£(309.39+32.88) mg/kg, LI T TW40 A TEW P~ 4b B
ZH1(189.98+33.81), (238.63+38.17) mg/kg (P<0.05); [EHE,
TW 20 (20 e & 5 755 75 (630.19+73.54) mg/kg, ¥Cik i T
TEW40., TEW Fl TW40 3 ~4bHE4(462.25+91.10) .
(454.07£72.46) . (420.46+45.24) mg/kg (P<0.05); HBAEBES
55 R FEL AR K D P 0 R AE — B R RS TR I
ARG, DT ) A e vy 7 A
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Table 2 Biogenic amine content changes in Ctenopharyngodon idella fillets during refrigerated storage at 4 °C (mg/mL, n=3)
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TEW40 56.71+41.86* 28.65+£15.61° 21.97+9.69€
3 TEW 74.87+37.914 80.30+9.79" —
TW40 105.78+22.09* 140.05+39.19* 110.70+£62.75"
™™ 88.70+13.78% 170.31+40.234 187.44425.94*
TEW40 954.22+42.774 252.59436.06"" 426.25491.10%
6 TEW 701.740+89.428 238.63+£38.17° 454.07+72.46°
TW40 716.79+178.10%8 189.98+33.81° 420.46+45.24
™ 958.22+138.45* 309.39+32.88% 630.19+73.54*
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Fig.5 Relative abundances of dominant bacteria at the genus (a) and species (b) level assigned to 16S rRNA sequences detected in
Ctenopharyngodon idella fillets (TW, TEW40) stored at 4 °C for 6 days (n=6)
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(Carnobacterium spp.)BIFFTE, 7 B25 AR ie b o 40
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