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Abstract

This research aimed to study the appropriate parameters for inhibiting microbial growth in Litopenaeus
vannamei by plasma-activated water (PAW) by plasma technology to generate high concentration hydroxyl
radical (OHe) in hydrogen peroxide (H,0O,). The examined factors consist of premix argon and oxygen gas
(Ar 98% and O, 2%) flow rate and exposure time. A two-level full factorial design along with five center
points was used to determine all experimental conditions. The experiment was performed in order to
investigate the microbial growth inhibition phase. Based on the experiment, the optimum conditions
were as follows: premix gas flows rate of 25 /min and exposure time of 120 min., resulting in of H,0,
concentration of 12.43 mg/L. Given 10-min treatment time, plasma-activated water was found to reduce
overall microorganisms by 41.63%, from 5.98 logs CFU/¢ to 3.49 log CFU/s.

Keywords: Plasma Activated Water, Vannamei White Shrimp, Inhibition of Microorganism, Hydrogen

Peroxide
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H,0, +2KI+2HCI —> I, +2KCl+2H,0,(1)
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Y1UNATITIIHaNI9EnRnIeTUSLNSY Minitab 18 Tag
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A13199 1 NAN1SDONLUUNITNAABILUUABUTU I
lalasiaulesoonladainuinsesusig

WAEUN
Std. Run | Center | Time |Gas Flow| H,O,
Order | Order Pt (min) | (L/min) | (mg/L)
1 1 1 30 20 1.38
2 2 1 120 20 6.19
3 3 1 30 25 2.19
4 4 1 120 25 12.23
5 5 1 30 20 1.93
6 6 1 120 20 6.56
7 7 1 30 25 1.67
8 8 1 120 25 12.52
9 9 1 30 20 1.25
10 10 1 120 20 6.68
11 11 1 30 25 1.48
12 12 1 120 25 13.1
13 13 0 75 225 5.13
14 14 0 75 225 4.73
15 15 0 75 225 4.63
16 16 0 75 225 511
17 17 0 75 22.5 53

3.1.1 MIAeinansznuiifinasonisnaass
pgsilodAy

MMSIATITIHANTENUADNTNAABIALITONT IV
nansnuTavunlded9Base wansnundn (Main
Effect) uagnansenusiu (Interaction Effect) lngls
fvuamsERuaILTeiy 95 Wesdud (o = 0.05)
Fean15iAsIvinansEnuvesUsuiaaududues
181615Lﬁ]uLﬂaifaaﬂ”l,ﬁnﬁmﬂﬁ’mﬁzﬁuﬁwwmam Land
Fans197 2 wu Jasendniifinasenisidsuntas
louA dnsinisluavesinenaue1snau (A) syaziian
favnsa (B) uazdladefifinansznusiusewing 2 Jade

Tawn dmnsinsinavesfiionaus1sneuiuszezIan
fav15a (AB) Fafldn pvalue toandn 0.05 ey
anudesiu 95 Wedidud fuuanunsaadsaunisuuy
SraedldiEunisd (3)

H,0, = 5.5983+1.6004 +3.9483B +1.47004B (3)

M99 2 HAN15ILATIENUTUIUAMUTUTUV D
lalasiauleseanladainuinsesusie

NWAFUN

Estimated Effect and Coefficients for mg/L (coded units)
Term Effect | Coef | SE Coef T P

Constant 5.5983 | 0.0864 | 64.82 | 0.000
A 3.2000 | 1.6000 | 0.0864 | 18.53 | 0.000
B 7.8967 | 3.9483 | 0.0864 | 45.72 | 0.000
A*B 2.9400 | 1.4700 | 0.0864 | 17.02 | 0.000
Ct Pt -0.324 0.159 -2.04 | 0.064

S =0.299173, R-sq = 99.56%
R-sq(adj) = 99.42%, R-sq(pred) = 99.02%

Analysis of Variance for mg/l (coded units)

Source DF | AdjSS | Adj MS F P
Main Effect 2 [ 217.792 | 108.896 | 1216.65 | 0.000
A 1 | 30.720 | 30.720 | 343.22 | 0.000
B 1 |187.072 | 187.072 | 2090.09 | 0.000
2-way 1 | 25931 | 25931 | 289.72 | 0.000
A*B 1 | 25931 | 25931 | 289.72 | 0.000
Curvature 1 0.371 0.371 4.15 0.064

3.1.2 MINTIVADUANUINZAUTDILUUT 1A

Wun1siasanANUMINEaNUeILUUT1a093n
AduUszansn1sinaula R-Square wie R-Square(ad))
Sy 99.42 Wesidud daiandnlng 100 wWesidud
é’qﬁ?uaam%'uauyagwuwﬁﬂﬁﬁaﬁwﬁﬁgﬁm’mL%ﬁ'u 95
Wosldun LaneIuuUTIaesdin U EULaY WAz
HanTIATzisERRRaf UM An1eada
w@lAs (Curvature) fAwinfu 4.15 wagen p-value M

Wiy 0.064 Fa BN FUANNRFIUMENLARIITHUUTIABY

wsnsale iuselusd uaseauy, “an1izivagausoniseudanisiyiiulnveseduyealugayumnlulaginssguaienaau.”



522

MFENFIVINTNTTIDUNAMSEUATITD TN 33 aUuil 2 1W.8.-3.8. 2566
The Journal of KMUTNB., Vol. 33, No. 2, Apr.—Jun. 2023

MNormal Probability Plot
Lo
w0 .
L

Rel 35

2 5o
£

0

L]
1
00 035 oo 035 00
Rezidual
Histogram

4B

Pl 1
=4
]

Foad
i

12

oo

04 0z il [i¥ 04
Residual

Residual Plots for H,0, fis

Versus Fits
it .
an
_, oS -
= .
"?\- pfF————————— l ————————————————
&2 - . .
05 o 8
-
050
o 3 3 g 12
Fimed Value
Versus Order

Fezsiciual

Observation Order

JUN 1 dufesuudnaeinuanududuvedalasiauesesnlenainiinseduimenalasn

LA UL AN

3.1.3 NMINTIABUANYNABIVDIUUUT RO

MInsIRdeuANIIITaNIzgnaaluaunis
Sasuiioldnregeuautdeioveuusians wuu
Sraesiunizay wazfiuszansaimaisiiasUszneu
Tuihetadeiisnidu uavanuseviuenadiiodse ¢
TndlAssiuranIsNAaIas s LLamﬁquﬁ' 19U A5
AnuthazduwuuUnAvesdiuae (Normal Probability
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Wit Wusglusd uazanly, “antizimanzausenisdudininaigudulnvesgaunidlugeyruannlulaginsedumenaiaun.”
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