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ABSTRACT: The work aims to investigate the effect of surface dielectric barrier discharge (SDBD) plasma treatment on
the microbial inactivation and quality attributes of fresh chicken breasts. The chicken breasts samples were treated with
SDBD plasma at 260 W for 2 min and 4 min respectively and then stored at 4 °C for up to 12 days. The physicochemical
properties of chicken breasts were measured every three days, including the total viable count (TVC), color, pH, drip loss,
thiobarbituric acid reactive substances (TBARS) and total volatile basic nitrogen (TVB-N) as well as textural parameters. Af-
ter storage at 4 °C for 12 days, the TVC of samples treated with SDBD plasma for 2 min or 4 min increased to 7.16 1g(CFU/g)
and 6.70 1g(CFU/g), respectively, lower than the 7.55 1g(CFU/g) of the control samples. In addition, the SDBD plasma
treatment also effectively improved the quality attributes of refrigerated chicken breasts, including pH, color (L*, a*,

and b*), drip loss, TVB-N content, and textural parameters (such as hardness, springiness, and chewiness), but remarkably
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promoted the lipid oxidation of chicken breasts. In summary, SDBD plasma treatment has good microbial inactivation for

fresh chicken breasts and maintains the quality attributes, which has great application prospects in chicken breast preser-

vation.

KEY WORDS: surface dielectric barrier discharge (SDBD); chicken breasts; microbial inactivation; quality attributes
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Fig.1 Schematic diagram of the
surface dielectric barrier
discharge plasma system
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Fig.2 Effect of SDBD plasma treatment on the
total viable count of chicken
breasts during storage
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Tab.1 Changes in color characteristics of chicken breasts in each group during storage

3 et 1] /d

OESH AL /min

0 3 6 9 12
0 57.61+0.94% 52.92:+1.59%° 48.30+0.52¢° 46.08+0.8454 45.49+0.47%
Ly 2 57.62£1.19%*  54.58+0.61A° 50.64+1.15%¢ 49.82+1.004¢ 47.82+0.66"¢
4 58.13+1.514° 55.57+1.16"° 52.57+0.64"° 51.56+0.724° 50.89+0.22%°
0 8.31+0.86" 5.01£0.69"° 4.36+0.43A° 3.91+0.624° 3.87+0.34°
a'q 2 6.92+1.76" 3.70+0.55%° 3.46+0.43%° 3.49+0.354° 3.41£0.314°
4 5.69+1.02¢ 3.94+0.86"° 3.61+0.554° 3.67+0.514° 3.61+0.45%°
0 8.65+0.65%° 10.31+0.84° 11.541.034%® 11.87+0.894% 12.85+0.46%°
b{H 2 8.26+1.154¢ 9.74+0.34"° 10.86+0.3845 11.07+0.44% 11.00+0.485°
4 7.68+0.344° 8.89+1.044% 9.68+0.925% 10.56+1.024% 10.92+0.66"
0 5.96+0.70%¢ 10.51+0.714° 12.75+0.36" 13.57+0.7342
AE 2 4.67+1.56" 8.22+1.538° 8.98+1.58%° 10.76+1.685
4 3.33+0.81<° 6.26+1.15 7.45+1.16% 8.20+1.44

TE: SORTHEAREREFR (n=8); & LSD K, [F—FIARRKEFE: (A—C) FKRBEAL B [8] 19 AN R TR S 8000 7 4 H A
RFMIRESR (P<0.05), F—AFHARR/NGFEE (a—e) 7w BTN [E) B9 7 BT 2800 P A B F M2 5 (P<0.05).



- 88 - 1 %% T %

2023 4 7 H

2.3 SDBD FE A EXT B R pH B350

pH S W7 R R G A A B AR 2 —
mE 3 AT, AR RRRILE pH {ER (5.33+0.08 ),
il 5 D SRR () () 4, X e PRLRE S 9 pHL 2837 T R
IFTESE 12 RIFE R (7.55+0.53 ), W KL pH Y
AR LA S P 3 R I B AR A AT — S IR R
o, FERUERIRIVE TR, XM PR P G R L R A AR
U R A5, IR . M i, Mt
A pH (ETFE Y, St A AR b, Pid 2 SDBD
LB TR AL FREE S Y pH (Y W AR (P<0.05),
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Fig.3 Changes in the pH values of
chicken breasts during storage
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Fig.4 Changes in the drip loss of
chicken breasts during storage
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LT YR N 260 W ) SDBD %585 1AL FE 2 min
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Fig.5 Changes in the TBARS contents of
chicken breasts during storage
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Fig.6 Changes in TVB-N contents of
chicken breasts during storage
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B R BRSO T X BE LR A, 33X 55 X A A
WA R AR — 3, KBTI 260 W 1Y
SDBD %58 T AL F 2 min Fl 4 min J5, 5% R4HAH
Bb, Ab L 2E XS e PR %) R JRE | 5P R T 5 TG I S AR AL
Flth, Lee ZFUMF 5T % B DBD 455 T AR 4L BE XT3
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Tab.2 Changes in textural parameters of chicken breasts in each group during storage
I e st 1) /d
RS E Ab PR ] /min
0 3 6 9 12
0 1 614.43£99.32%% 1 111.04+68.78®  822.70+63.33°°  404.47+59.26°*  196.61+43.45
T /g 2 1 660.65+85.374% 1236.35+115.70%°  969.77+76.635%¢  660.02+70.065¢  390.56+45.655¢
4 1 650.39+£158.28%" 1310.85£197.25%% 1 167.81£331.71"° 834.65+89.25%°  502.94+54.82"°
0 0.95:0.034% 0.93:+0.025% 0.90+0.025% 0.89+0.035¢ 0.86+0.019
BPE/% 2 0.93+0.04% 0.92+0.01" 0.94+0.01%% 0.91£0.01482 0.91£0.014°
4 0.96:£0.03%7 0.97+0.014° 0.95+0.014° 0.93+0.014° 0.92+0.014°
0 1375.10498.89%*  787.17+65.65°° 246.64+44.78°  175.06£45.22°°¢  132.25+20.89%¢
NEL I 14 2 1214.67£77.255%  895.57+22.16"°  435.20+39.79%%®  362.52+68.20%% 318.02+£72.95"%
4 1151.18+75.73%°  945.52+49.34%  517.68+25.44%%  615.43+98.48%% 388.57+56.70A°
0 0.63+0.074 0.44+0.02%° 0.28+0.04" 0.23+0.03°¢ 0.20+0.04%
1 557 /% 2 0.59+0.04% 0.55+0.074% 0.43+0.025° 0.35+0.02%° 0.32+0.05"
4 0.58+0.03% 0.59+0.06* 0.54+0.094% 0.49+0.034%¢ 0.41£0.034°
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