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Research on the Effect of Non-Thermal Plasma on the Serilization of Craft Beer
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Abstract: The craft beer was continuously sterilized by the non-thermal plasma reactor, and its sterilization
and quality were evaluated. The total count of aerobic plate, yeast and Escherichia coli were used as
microbial indexes, the effects of plasma sterilization and pasteurization on the bactericidal effect of craft
beer were studied. Meanwhile, the beer color, foam hold and pH were evaluated to obtain the optimum
sterilization condition with the response surface. The results showed that, compared with pasteurization, the

sterilization rate after plasma treatment was almost the same, but the chroma, brightness and bubble
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retention were better, which was closer to the original beer. The total number of colonies and Escherichia

coli were almost completely killed, and the number of yeast was reduced by 97.5% with the 40 kV plasma

treatment voltage, 10 s and 60 mL/min gas flow rate. According to the analysis of Design Expert software,

the sterilization effect and brightness were the best when the voltage, plasma treatment times and gas flow

were 40 kV, 10 s and 60 mL/min, respectively. The predicted values were consistent with the measured

values. The influence of each factors were voltage > time > gas flow rate.

Key words: plasma; aerobic plate count; yeast; E. coli; the response surface
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Fig.1 Schematic diagram of plasma sterilization device
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Table2 Microbiological detection resultsin craft beer  cfu/mL

LioallEizgan (DGR
TR 7% B 1.62x10°
5T 1.90x10*
KIGF 51

22 EBTFHEENBEREERFOZME

Y IERERLE] S 10, 15 s, AU
60 mL/min Z50F T, PR5T 55 B T IRAL 3 R 30,
35, 40, 45, 50 kV XK MUE e VR S gL K
J AT VR R B T )5

22,1 ASTR) A B s [i) oK R PG 2% BT 11 2 i)

MK 2 (a) P, YHEER 40 kv, BN
5s B, WESBIAREFEN 81.2%; HHHK 10s
B, B TE B S8 AR K U B B A A B R] £
BEAN, TR SRR, o )R g
BT RS, AL BEAT[A] G B RG o 45 B T
R AFEHR . mE 2 (b) ATH, fERERTF
40 kv, WIEAUH 5 s gim] DUA R EF IR TERCR
REFEN LIRS 95%, EbRh AR B & B A
A A oK, AFLJR ok 2 A T B TR 2 (R R MLy A
FRA Sk, G BT R &, TR 2 (b)
FE 2 (c) PRIAFFE & LTRSS 2
LKES, WK 2 () hal LA N, MHER 30
kV B, AbBEEFE AN 5 s F 10 s RIGAF B & &=
AR PRAR K, BRI SRy A0 2k i) 45 8 —F A R e %) % T
AT, BliA—E B E, TSR B
DRI 8 ol 5 A M A o % K

. 1600 g 20000 g 50

£ 1200( 5 150001 S 40|

= & 8

Eﬂ{ 800 15 10 000 | >0

o 400} = 5000 £ ol

= & 5

/ot , . : ot : | 2 ot : :
0 5 10 15 0 10 15 0 5 10 15

B E] /s B} E] /s B a)/s

B2 AELEHEMNEZLSE (a). BEE (b)), XBHE (c) HREHR
Fig.2 Bactericidal effects of different treatment times on the total number of colonies (a),
yeast (b) and Escherichia coli (c)
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Fig.3 Bactericidal effects of different voltages on the total number of colonies (a), yeast (b) and Escherichia coli (c)
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Fig.5 Effect of sterilization time and voltage response surface and contour on yeast content
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Fig.6 Effectsof sterilization time, voltage response surface and contour on E. coli content
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