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Optimization of sterilization conditions of Spirulina platensis slurry by cold
oxygen plasma coupling ultraviolet technology
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(Academician Workstation/College of Pharmacy, Jiangxi University of Traditional Chinese Medicine,
Nanchang 330004, China)

ABSTRACT: Objective To explore the effects of cold oxygen plasma (COP) coupling ultraviolet (UV) technology
on microbial inactivation in Spirulina platensis slurry, and optimize sterilization conditions based on parameters such
as color and cell fragmentation. Methods Spirulina platensis slurry with varying mass fractions was processed by
adjusting the power and time of COP-UV technology and measuring changes in total bacterial count, pathogenic

bacteria count, color and protein solubility. Results After comprehensively considering the sterilization efficiency,
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cost and algal cell rupture, the optimal sterilization conditions for COP-UV technology were as follows: 200 mL 20%

(m:V) algal slurry with 800 W COP and 40 W UV for 5 min treatment, the maximum temperature was only 38 °C, the

sterilization efficiency of the algal slurry reached 95.66% and the dissolution rate of algal cell protein was only

10.56%, the total color of Spirulina platensis slurry showed only slight visible changes. In addition, the sterilization

order of COP-UV technology on 3 kinds of pathogenic bacteria was: Bacillus subtilis (74.86%)>Escherichia coli

(61.45%)>Saphylococcus aureus (58.53%), which might be attributed to the difference in the composition of the cell

membrane and wall of pathogenic bacteria. Conclusion COP-UV technology can achieve effective sterilization

with minimal structural damage to cells of Spirulina platensis, ensuring the safety and quality of Spirulina platensis

powder and related products. Therefore, COP-UV technology will hold great potential applications in ensuring the

quality and safety of heat-sensitive products.
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Fig.1 Sterilization device of COP-UV technology
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RO FRIHCAR B, SZIETE 200 mL 20% (me V)i Rk
ZrikrT, W COP Wi 5 B iR IH R 20 5~8 cm, 5§
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AR R Y, R EMA RS E ST,
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BV 22 AR . eI R, SR PR SR

BRI

H5f 6] /min
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Fig.2 Effects of COP-UV technology power on colonies (A) and weight-temperature (B) of Spirulina platensis slurry
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74.86% (P<0.05), HAJfEZ COP M S HAL KA AR
1o B B 205, 24 COP-UV 4 R I 4k L hn &
1000 W B, TUIXF 3 FlSOm 5 04 K B A T0 35 PR 5 i
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Joi, B ZERIAF IR . KM AT B M 4 B G A A BR TR 1 BOE R
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FARXS B KB AR, S v i A BR A B2 424
BRPE B, 4 0 o Bl BE IR 55 Ay, B T BN IR £
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Fig.3 Effects of Spirulina platensis slurry mass fraction on sterilization rate of COP-UV technology (A) and concentration of the algae (B)
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Fig.4 Sterilization effects of COP-UV technology power on 3 kinds of pathogenic bacteria

2.4 COP-UV HAXREE & FNFEMN

TP Sl I Tl R e R B AR A Y
EEIEPR, ELESE N 2 E SRR, IR R 25 77 b
BT E S, 21 COP-UV HARAE FRZiERE Y 5 min
Ja AR . 5% RAZHATEL, 600 W I 800 W 4B (2 i
WG L, & b AL R EMEZEF(P>0.05), i 1000 W
MFRAEETR @I LT @, b B E R (P<0.05), Hi3E 5
HATBEHIN T COP MiRigmnl i danfunt 2, SE0EN
PC R4k RECRYRMNT T . BEAIEAE b 1K A5
BT IER AN ET AN, 800 W AbBRJF A HE TR A (22
AE J32.32, fiXF 3.0, B 800 W X387 AG (4R AT #2 )
PR AR AT LA Ak, G S R i A s R B i A <
2.5 COP-UV $ARMIZIEER A KRB LS

BT O AN v T LA RE S R, R
B I B Ve B R R AR, BRI R, SRR IR
JEBE R TS ASBIE Y AE T COP-UV H A Xt B2 e 5 i
WA RRE N TEHRR M b, E—5R T &AM
TRALH 5, BEE e e P AR 11 R A A A Y AR
RGBT SA S HE T 98 5 VIR 2R 11 5V R Bl COP-UV

Fe AR A BB (B SE R TG i, R AL BRI R TR (20%, miV),
COP (800 W)-UV (40 WA H 5 min J& B 3 2E H & 1 K5
F| 10.56%, ALF 10 min J5, i R gk L e =
28.02%, ILAh, K COP-UV HARINRMsE N, HEA
JREE R B . 40 COP-UV 5 ARALH 10 min J5F,
MR E 600 W BHTH N E 1000 W, HEAFAEH R
17.28% B E N ZE 60.43%, ZLER KLY 600 W A LL,
1000 W ALK TR0 im0 S5, L Ko 7 o e V)R 1) ke e
PR s R T

& SB~D B/RANEIIFA COP-UV AL T PC,
AP K PE Wy —3, HREA I FERA R
#HE, HTE 1~5 min WA R . 7€ 800 W 4 H 5 min
J&i, B PC. AP J¢ PE M9¥s %3 5k 5] 5.3%. 12.6%F1
12.5%. 1E 1000 W 4b3H 10 min J&, AP #l PE BSR4 N
S HRZEL(0 min)& 2 4% . MeAb, PC BB A I Ik f o S
iR AEYTEEY R, TR SCERL R . I
HEH R, B0 R R I, S YR 48 COP-UV
HARMHS, ERIERKFESCERR R, W K a1 e
VW, A s b g PC, MATATIES B 7R A R B A [R) i s
IR AL PC,

R1 COP-UV BARHEIEE R &IFH5
Table 1 Effects of COP-UYV technology on color of Spirulina platensis slurry

WE/W L a’ b’ AE
0 15.31+1.23° ~5.3120.52° 6.23+0.86° 0.00+0.02°
600 15.50£0.99° —6.62+0.32° 7.50+0.64° 1.83+0.30°
800 16.64+1.31° —6.75+0.75" 7.47+0.84° 2.32+0.24°
1000 20.36+1.16* ~11.64£1.08° 12.86+1.02° 10.47+0.98"

T SR 55208 22 57 i 35 (P<0.05).
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