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Effects of atmospheric cold plasma on the quality of
Decapterus maruadsi in cold storage process
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ABSTRACT: Objective To analyze the effects of atmospheric cold plasma on the quality change of Decapterus
maruadsi during cold storage. Methods Decapterus maruadsi was used as the research object and treated with a
dielectric barrier discharge atmospheric cold plasma device (treatment group), fresh Decapterus maruadsi was used
as the control group, and then stored at 4°C£1°C for 0, 2, 4, 6, 8, 10 d, respectively. The samples pH, water holding
capacity (WHC), total viable count, total volatile basic nitrogen (TVB-N), thiobarbituric acid reactive substances
(TBARS), histamine content, sensory evaluation and other indicators were used to analyze the quality change of
Decapterus maruadsi during cold storage. Results With the increase of storage time, the pH of Decapterus

maruadsi decreased first and then increased; the total viable count increased from the initial values of 2.97 1g CFU/g
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and 3.00 1g CFU/g to 6.10 1g CFU/g and 6.72 1g CFU/g, respectively, and the total viable count increased slowly in the

treatment group; the TVB-N value and histamine content showed an increasing trend, and with the extension of storage

time, the increase rate of control group was more obvious than that of treatment group; the WHC and sensory scores

decreased significantly with the extension of storage time; In addition, TBARS increased with the extension of storage

time, and TBARS in the treatment group were always higher than those in the control group. Conclusion Atmospheric

cold plasma treatment can effectively maintain the freshness of Decapterus maruads, especially in terms of inhibiting

the proliferation of microorganisms, which can extend the shelf life of Decapterus maruadsi for at least 2 d. This

study provides a theoretical basis for extending the shelf life of Decapterus maruadsi trevally.
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TR, WA E R RS RS SE
F & W E AT AR & AL, A ISR B A R R 2
o, AN P RE SR T T R, R IR R S
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e SR FEV Lk 9] 40 5 1 190 % 1 2 g 4 45k O BRI 2.00 g
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B1 A BEBE R A 5 g TR e 1
Fig.1 Dielectric barrier discharge atmospheric cold plasma
device equipment
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Table 1 Sensory score of Decapterus maruadsi
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AT 3 WOPATSE . SEI B R Excel
2016 F1 SPSS Statistics 23 #F17H S 1T, Origin 2022 #F17
2, LLHLR &K J5 22 43 T (one-way  analysis of variance,
one-way ANOVA) K #i & #% 2% 1J: (Duncan’s new multiple
range test) LB [ AR 2 1] 22 57

2 HERS5SH

2.1 ACP R IBxfiE[E 620w HAE) pH AR 0

pH 2 S Bl £ R R B I IR, 0 I S e A i AR
HIFRRRZ — o K= MBEJG 2410 3 B BE . AR
FEE W, 3 N Bl w7 AR R A AR N, 10T pH tH4s
B AR B BE I & AR R AR 28 ACP AR A
FRESZEI ] pH A2 IR 2 Fis, FE3EANIE R ),
ARERZHFOXT B ) pH B2 5E TR LR i
R EHAT, Bt pH K 6.49 247, IS 6 dAf pH
[ B L R ARG R 6.22, IATERT 6 d IR F
R R RO AT ATP BTG 71458, LARBHE A
A= AR N, T LIRS — R BRI, B
# ATP [GIS 77 035 AN FLRR 1 HE R, (HAS R BRYERS N, pH
SRRSO, R IR E BB, A pH S
6 d 255 10 d W LB TR 6.32 224, pH I EFHER A
AR . 2 SRR BT IR LB RS AR T 4
PR M AW T, KLY A fa R N HERR, (AR
fa AR PR R T B R R e, A2 pH SRBLE
TRE BTk x5 T A S F RS 5
fl. 2 ACP AbFRJS P HE R 621K pH SE AT 4T BRAL, X2
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Fig.2 Changes in pH of Decapterus maruadsi during storage
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MR B RORESY ACP Ktk ol £ b 6T 300 18] 1) S RS I, 45
R AH ACP AL A9 pH K FXF BR4H .

2.2 ACP A3BxJ 5 [R 6210 #A 8] WHC 8IS0

WHC e TR LA K RE S, E—E R LAk
S ACER 8 A B EE AR B . ACP X 5 (R B2 e 191 18] WHC 1Y
AR AN 3 Bk, ALFRZE AT BEZH ) WHC WIER{E 2
511k 80.35%F1 79.13%, B I ARG ] (A 4S5 ZELARE % 119
WHC ¥ 2% 80 T B, BI85 10 d if, WHC 4y
SR RER] 76.1%H1 74.55%, 35 FEET 4.25%F1 4.58%.
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Wi A 1 BB, AR AN R A 0 P R A ek, A £
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Fig.3 Changes in WHC of Decapterus maruadsi during storage

2.3 ACP 323k [F 62 0t HA (8] 5% B M A 200
THCAE 00 P 8 2 5 | S PR T OIS o ) 2 S S TR 22—,
T R T AR S WL PR ol A 2 A 158 100 R K = i i B 1 B
AR —. W A5 2 ACP AbBE S BV BB A fL i E 4
AL, PR S A IS Y R SO AR K A ), Bl
0 s (] ) ST B T AENCSECRTHE, A BEAL AN HR A
B 7 B BRI IR B4 3R 2.97 1g CFU/g 1 3.00 1g CFU/g,
WHBEZES, MBI P ER, FESEE L
P IS GB 10136—2015 (AL EREFIME shitk
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AT D L SR TR AR 6.00 1g CFU/g A
KPR ERANEIE . EEEs 8 d I, Xt PR ZH Y VR Bk
6.08 Ig CFU/g, HLWILAIEIEINT 3.08 Ig CFU/g, #id T EZ AR
HEFR R B, AR, AP T RSECh 5.04 1g CFU/g,
WA TEIE AN 2.07 1g CFU/g, ARl fRE, HAHLTX
A, WAEYERRS: ., SIS, X REZRE 5 0 R VA
BHBGARNT 6.72 1g CFU/g, faiRE 28 MAS F, AbPRLFE
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Fig.4 Changes in total bacterial count of Decapterus maruadsi
during storage

2.4 ACP B3 iERE 20w EA A TVB-N BI520
TVB-N J& A WK™ Slopr S 12 B i B 28 ARz —, 7K
PR PR R AL R o, ZE B R A K SRR T,
2377 A BRI S R PR B & B o, T X S ol S
1 PR R J512) . ACP AbBEX % 5] 62 TVB-N 1520
WA S iR, AbFRZFIT BRAUHHE i 6211 TVB-N 91465
W1k 12.74 mg/100 g 71 12.64 mg/100 g, BN HEAN], TVB-N
B I T [R] (S R 52 b TRk g 5 8 d B, X R4
TVB-N 4 29.93 mg/100 g, HLARMEMHEK T 17.29 mg/100 g,

H% GB 2733—2015 (i EbME &f | dRahPKr™
i) BLRE, KR TVB-N BEI{EN 30 mg/100 g, BEAT AR
HEZAEF R0 FRE, MALERA R TVB-N 4 25.69 mg/100 g,
FEWIA IR T 12,95 mg/100 g B K A48 10 d 1, 4b
PR AT HEZH ) TVB-N {43510 30.70 mg/100 g 1
34.36 mg/100 g, #HILHILR{E ST HIEH T 17.96 mg/100 g F
21.72 mg/100 g, ¥ T BI(E, HAEA 00 R) b 3520 A1
FxtHRZH, TVB-N A KR 27, KRG ACP fEAR KRR
FREZE TP TVB-N AYIE KR FEiR B O o
W, 28 ACP Ab3JE R RS 3R AT ERAY TVB-N 30 BZE i A
KRR, HIRZR T R4 X R ACP BEARENHI
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Fig.5 Changes in TVB-N of Decapterus maruadsi during storage
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Ui AL R B B OE B o TR T S B, A B RN X R A Y
TBARS fH/3 %4 0.33 mg/kg F1 0.24 mg/kg, Wi 2 [A1{XAH
#0.09 mg/ke, WHABEESF. 5 6 dif, ZH4 TBARS
H I S X RRZH, BEZH 433020 1.51 mg/kg FH 1.05 mg/kg,
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THZET 0.46 mg/kg, H-5BEAESAH LA BIMGINT 1.18 mg/kg
F10.81 mg/kg, SALIRLAMLL, XTIEZ TBARS {8 b Fif
R NEE . BLAN A SR, W4l TBARS {H4 %10
2.06 mg/kg F11.55 mg/kg, HHEL O dAF45IHENT 1.73 mg/kg
1 1.31 mg/kgo FEEENI AN, XTHRZH TBARS fHIAZAL
FAOFRAL, F3 b7 D5 AT B b 23 SNl 55 B IR R IR,
RBAE A HAT RIS MR Al 2L, Tk 2k [ T DU
A AN A 105 R 4 48Tk, ELA B e K, I [
K, AARVE R RO, AR E SIS, 0 TBARS
fH/NT 5 mg/kg WAEGES BN, AREM L &M
TBARS FR{H % 8 mg/kg®., BF5E4% 5 ALBERTOS %32
FHEL, £ 70 kV ACP 4 P56k TBARS {H425 9 d J5
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Fig.6 Changes in TBARS of Decapterus maruadsi during storage
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NIEEEA T AR B0 K™ &5 RE b B, R
GB 2733—2015 { & EKRE & Gaitkkr-
W ORE, KT A SRR BB AL 20 mg/100 g, T
65 Jg T M a2, Hfr B RE# L 40 mg/100 b7,
W 7 FroR, W IR 62 0 20 ek bt 2 I RS [ A 38 o i
B T, ARSI R E S5 5.88 mg/100 g F
6.02 mg/100 g, AN HAIIATCHH B 25, X A& BE
$eodZiGRE ETF, 4 8 AT 74.73 mg/100 g, B4
bR B PRAE . MTALFRZE 655 8 d UG T IR 3%
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KL, ACP Ak 3 GE % A 50t R 4 I3 62 v Ay 20 e 5

—a— (ACP) 4bHHZH
—o— X B4
120 | a
100 |
)
S 80} b
2
= 60 |
rllﬁ
Q!
& 40F
=
20 +
0 -
0 2 4 6 8 10
e s ]/

P 7 R IR B2 A I SR 1] 21 e 5 i AR
Fig.7 Changes in histamine content of Decapterus maruadsi
during storage
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BRI AR B, ATRESE I ACP A B RE % 8 1 00 5 134
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(A B . DA T30 62 ) e A i T AR ARG R, (R A5
F X PR 1 5 45 4 S IR A R 1 o (LR SRR
FLAT 0, X (65 1 i J5tR 100 0 75 B2 25 4 FRAL 48 A
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