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Abstract: In order to explore the bacteria-reducing effect and quality changes of dehydrated garlic slices treated by cold
plasma, with bacterial reduction rate as the main index and color difference as the reference index, single-factor experiments
were carried out on three factors: treatment time (min), treatment height (cm) and loading amount (kg/m’), respectively. The
response surface test design was further carried out with sterilization rate as the response variable, to obtain the optimal process
for bacteria-reducing treatment. The contents of allicin and volatile flavor components before and after the cold plasma treatment
were determined. The results showed the order of influencing factors as treatment time>treatment height>loading amount;
After the response surface optimization and considering the practical production, the optimal cold plasma process for bacteria-
reducingtreatment of garlic slices was: treatment time, 3 min; treatment height, 3 cm; loading amount, 1 kg/m’. Under these
conditions, the bacteria reduction rate was 98.11%, the color difference was 3.14, and the color difference underwent insignificant
change (within the acceptable range). After the treatment, the allicin content of the dehydrated garlic slices increased by 31.68%;
The volatile flavor components were partially decomposed and the overall content decreased. It is concluded that the cold plasma
technology exerts a significant bacteria-reducing effect while causing minimal damage to quality, which provides a new idea and
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method for bacteria-reducing treatment of garlic slices.

Key words: garlic slices; cold plasma; bacterial reduction; allicin; volatile flavor substance
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Fig.1 Influence of different treatment time on bactericidal
effect (a) and color difference (b)
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Fig.3 The effect of different loading rates on bactericidal efficacy
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Fig.6 Total ion flow diagram of volatile flavor components

in garlic before treatment
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Fig.7 Total ion flow diagram of volatile flavor components

in treated garlic
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Table 6 GC-MS results of volatile flavor components in dehydrated garlic slices before and after cold plasma treatment

A2 /%
P N R VA He bt 4 A% PR B 1] /min -
4t 32T PUEEN =

1 B F 3.801 0.83 0.77
2 M R AR T AL 5.481 0.08 0.08
3 — WA BB 9.861 0.04 0.04
4 =W ) AR 13.569 0.78 0.65
5 2,5-ZF ok 14331 0.07 ND

6 (Z)-Hii 7 H - 0 i B 16.03 0.14 0.10
7 34-ZF ok 16.219 0.08 0.07
8 (B)-Hi 7 Ak - 7 M S ik 16.528 0.17 0.12
9 2,4- = Jhefoy 20.194 1.44 1.27
10 BRAHh (Z)-1-F 3h-2- F i A — ik 20.818 0.43 0.40
11 M 7 2K F A ARk 21.995 2.16 1.81

12 (B)-1-F 3k -2- A b sk —#hie 22471 2.90 2.23
13 1- ¥ 78 A2 7 AR B 31.796 0.22 0.12
14 M 7 A R AR R 32.246 0.08 0.33
15 1-[(B)-1- "X & 1-2-[(Z)-1- A b 2k | = AR 33.849 0.10 ND

16 7 -1-H-1- 7 Ak -2- i - 1- Ak — ARk 34.172 5.84 5.05
17 e R A A 35.327 20.50 19.71
18 (B)-1-¥ # 2k -2- 7o Mo Fk — 2Rk 35.755 28.49 25.80
19 1,2-= ((B)-A-1-Hi-1- 4 ) —AiBt 36.762 0.10 ND
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&R6
. A EE /%
F5  febiAtk 1ot 4 AR #5 % B 18] /min -

4L 32 /) 428 5
20 1,2- ZHi e -3-3K 8 M 38.006 4.13 443
21 TR M R K = mEk 42.135 8.83 10.72
22 (E)-1-% 7 A5 -3- 7 b S5 = ik 42.675 1.57 2.30
23 2-3K-34-ZFAR-23-Z A8 44.834 0.13 0.15
24 4-% F-1.2,3- Z AR R 49.41 0.06 0.17
25 7 A 7 AL = AR 49.726 0.18 0.32

FRALH
26 3-LHdh-1,2- 2R -4 H 49.957 2.85 2.92
27 =M AL Z AR 51.675 14.99 15.86
28 2-T Ktk -13-20E-4-H 52.959 0.54 0.52
29 2-2JE-4,5- = F Rk 55.74 0.12 0.13
30 3,4- ZRAE 67.844 0.55 0.73
31 2-T LA -[1,3] =& k% 50.899 ND 0.08
32 ) FUR T ARER 3.672 0.18 0.10
33 FEg 57.011 ND 0.14
34 L7 ES AE R 62.75 ND 0.26
35 + =8 66.805 ND 0.09
36 Et SRR 69.724 ND 0.26
37 - 2- R B 3.13 0.09 0.11
38 23 2-F K 2T HhE 11.16 ND 0.09
39 5-F T A ARES 67.331 0.11 0.34
40 Bk T 71.017 0.29 0.18
41 e + MR B T B 61.096 ND 0.03
42 AFAEBR F 7 B 61.658 ND 0.06
43 KA R -2- TH T 63.805 ND 0.02
44 - M FFRLBE 4.834 0.63 0.66
45 RS 2- R M BF 12.308 0.12 0.15
46 3-F R4 T KR -4-BF 58.394 0.17 0.16
7Z2: ND RmRA .
et 1R R .

3 g

AW TR AN [FI AL BT (], AR BE = B L BRSNS
KR A AT AR IR S 8 R b B, 45 R R MRS &
TR B R T2 ALFERSE] 3 min. 4b
P 3 em. BEE 1 kgm’, FILEAMETHRIREEAN
98.11%. w3 W &E B TRRE )G L*. a*. b* LA
B3, BZEN 314, FIR, KRS AR 55
HRFFRSETE T 31.68%, XF &R 18 & M XK K7
A —E M BERAE R, B IHUHIA 7 )G 820 73— B E
SEANEA . AHIE R B TR S B A T DU S K
AT B — PR B AR R B R, EURH B KRR R o R
IR, AT R BB A5, KGR v JE FAk
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