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Effect of Atmospheric pressure plasma on phytase enzyme activity
Mahsa Farasat®, Sareh Arjmand®, Omid Ranaei siadat®, Hamidreza Ghomi marzdashti®), Yahya Sefidbakht®

1- Laser Plasma Institute, G. C., Shahid Beheshti University, Tehran, Iran
2- Protein Research Center, G. C., Shahid Beheshti University, Tehran, Iran

Abstract- Phytase is one of the valuable industrial enzyme which is applied in the improvement of animal feed by providing
non-organic phosphate. Increasing the phytase enzyme activity is commercially worthwhile. Using atmospheric pressure cold
plasma is a strategy which could change protein activity by affecting their structures. In this study the effect of Helium
plasma jet on phytase enzyme was investigated. For this purpose, phytase enzyme solution was treated with plasma in
different time durations and enzyme activity was evaluated. The obtained results indicated the increase in enzyme activity
which was positively related to the exposure time, and lack of pH effect on the trends of plasma treatment results.

Keywords:  Phytase =~ Enzyme,  Atmospheric  Pressure Cold Plasma, Helium Jet, Enzyme  Activity

FYV
2ib g yiws BBWWW.OPSLIE colu jo a8 cul jLael slls b,90 50 alie oyl


http://www.opsi.ir/
http://www.opsi.ir/
https://opsi.ir/article-1-1524-fa.html

[ Downloaded from opsi.ir on 2026-02-05 ]

VWA age V)Y

Sl g syle oLl sl 868 5l b Jase o
ROV RCON5 5\ B FORRP S E= SN B [PV B ROW [Pt
S92 ACP jles 1306 sy Gz ol il 5l oa
el il (gl P-.’.}j ROW|PY)

S5 gy Y
LbJ,lao 9 é‘,.o -T—\

SVl sl @) 5 Bt )l s o]
o S 6ol Slails Novozyme  sleS
bS5l gl ol Sl s )0 A0 G5l g
729,889 poda 515 5l .was gyl LT Merck

A oolaiwl Lawsdly oS gl

AR g cole -Y-Y
Slowdly oo wdg sleolKins 5l (SO Lewdy c
ol @ aog L boe cwl sl lid o,
sginen Jlosl Ll @y a8 i ae g Ll (slaog xSl
ol Beims pl ol Golae sl Sy slylo
oolaiwl oudly DC ydss aie b 09 iUl SO slowsdly
ol G ol o oolaiwl slawdly > Lzl ol
@ e e S g SIS g0 lsie 4 1S
oy Bl sl Serm Send 55, 998Ul lye
5 ool ol dlod Ll 5l e ule ) galold
S g Solan 35l galgd U3l a4 STlis hawgs pule
ookl 4858 ace 0l o B Ag) slel sl Lewsdly

S Ve Gl 5 kS VY Sy ol s
W O‘;G».)Lw LEST) Ye-YO LM){J ‘_gLoo Sgd> 9.0gs

Loy lics gy =Y

S Ledy (g0 Jd loaisS 5 helse (g
Sl b a5 Sjge ol 4 ad eslans] OES' b
oS slasl Gl ) Lodl co blie g5lse &g a
Ol 5l Jols ciuls g o ools 1,8 (i ools il ladiges 4

" Optical Emission Spectroscopy

YA

Olnl SEgigd (5,9L8 g (qwiige il IS e § SHgied 9 Sl il 1035 (o)l g S

doddio -

90 4 g 3980 (Byxe o3ke ooz Sl plgre 4 Lendly
ol Gyl e Gl 9 (Sl slewdly 0g)F
Sl ol (25 Silm slewdly jo 0sd o0 g
28 Sy 53 3l 32 g g lagg Sl o
O by 2led DS (0,0) Syl e slewdly
3y lowadly il 5o [1] o )ls 0925 layg 28Ul 5 oy
o] Hlad o 0 lewdl Ledly SGd b S
@ Oy g oslitul o ) b a4 aS al ady e
Loy g9 (pl <85 18 azgi 0,90 jloms (o9 4y
ool Lad ;.0 RNSg ROS Jled sladisS olxul 4y ,0l8
(ACP) S jaail 0 pus glowodly 0l oo 5l sloo
alize glaae) )0 Fge g M el S35 S
osls ylid Olalllas .cewl (Kb 9 owlbdcons
Slye 55 2y BB o Shee S5lpSS (nl a5 Col
oy sleadl ploys 2] ogr Sliail abex I il
5151 o Sl s ] ke 25 3]
ACP & Cguio sloo Slae 5l (ool olass o ls 008

ol (g p laazly 59, el Sl bgy e
Sfles 5 aiis (St slos Shoe sleol> Lty
@5 )0 liaSsn 55, el S slondly
(S Sledsho S o Gl dazme (40,5 b sl wibe
2 Loyl oSles el Ll i
Sl Al Cesnl b gy e Gl
sy Sellsd (59, Loy Sl gl (Al (Slomnsilsee
JUOUUI SUPR PR UG IWR Gl g cunl ool olginy
F9se mhw 0 ACP iSeny asllas oiejls
s (b olud) o] Glaces g ol Sild o
S san 5 Sy sladls ¢ Dhas M I g
Aoy A aiis S uismed g Olow w9 ogee
Syge 4 e dile cdae ST Sllgs gl S 0l
@ oy 4 JSie (pl Jo Gl cl pan B 8
eyl 5l (Ko 5ld 0sdpe Aol 5ld @l el
@oghed ol sy b aS Cul (peio 0 )5,
oolatuwl dgup 4o gsﬂ)*-" Slawd adgi g Slud o (gl
Sl ol (izmen g pls S )0 shnd sl

a3l o yiws BBWWW.OPSLIE colu jo a5 cul jLael slls )90 5 allie oy


http://www.opsi.ir/
http://www.opsi.ir/
https://opsi.ir/article-1-1524-fa.html

[ Downloaded from opsi.ir on 2026-02-05 ]

VAP Goge VoY (0l Sigish (655L8 5 (qwaige il JiST (aedd 9 Sigigh 9SGl Guil a8 e slez g G

Voo Jolore g litesgw olyie @ V50 (e Vo ul
2L glee @ O OpH L ol o Yee Lo
Joloee g Sle B Jolds (2STy Jolone 0l ool
oy ol Jo 8l s Sl FO- (y5)0 a5 05 e
Ol 4 iages olyie 4 sl Sz 2ds SLe -
oo b T slom gy0 s Losed gl 5 o il
ke ¥ ol G 288 8 oS il az 0 YY
psssal Y (W) AMS S, Jsbee
YO (V) gl 0T (WV) oladgelin
s ilsl T 4 (0o A0 Loy O Sy ysil g
Seilaeal yidg Sl Ve el 2aSTs (505 Wgie sl
Jsb 0 yegySenl bwg Cda Coles 5o ad sl
A% odlg> egil YA zg0

pH it -v—

Sty @S 595 5 ol Jslore PH 3 aalllas ol
PH VIY) PBS,3l 1 5t w3l dlawsdly Jlosl 5l ool
i g Lewdly Hled 4 bgrye Jolie 9wl > (
3,5 1S5 el el

ouls ool lias ¥ ISy j0 OES oo 4y by o ol
VIO T clozge Jsb o mloal Jolt il o
aila No ay bgsse 45 sl Zagl YOV. VYV .
g pele 4 bgrpe a5 gl Vo7 j0 s Sy (nizmen
Wiboe O 4 bgye a5 el YV 0 all S

Ao ,8 alasdle

6000

N2

5000

4000

)

> 3000 4

(a.u
N2
N2

OH

2000 4

He

1000 4

LI AT

1 T T T ¥ T ¥ 1 ¥ T
200 400 600 800 1000 1200

(;LA}JU ) ¥ J}b
In 55 ks Lol Jf S o ¥ IS

e O g0 A ACP )L°~*-’ J-" R R ‘]99‘.’}“ C"L‘*’
95 Lowdls sloss loj Do Sl Gizmes 5 eadites a2 5

MCM.:A.:U) Ja.wy VYoo BY-o ‘_gLQ.?}A J5.|a 5
uu‘)omd&}l‘udw%w)‘@u.w\k}iw

’M‘)LSA

Power
supply

OES

Lesdly c 5l ol 1) U5

Loy b Hlowd Olidoe -Y-F
o BL o o) giml cdale bojled ol Jeloe
Jsbme 51 yidssSle Yoo i ags (H 8/0) ol
oy, Gl A7 coly slaSaly Sy e 09,8 el
Soe o Lewdly il cou e il VoAl b9 wl
5 68 8 Al TR YEe AT e slacls
s plonil i S5y gy b el cdled i ]
25 el Djge 90 4 Ll b jled Sllee
@ ldinse ACP it &b o 0l plol puiice
syt Sl 0 g 0l Jlael 3L 5 w3l Jsloe
Ol @ w3l )0 G g 39800 Jlosl 8L 4 ACP
oo oo Ll Lewdly jlas 51 oles VUSS Lol adlal

L"“")L )L°-“-’ Sldos )" SALAJ :\'JS&

w1 Cadlad Giomiaw -Y-0
PRTTPE TOINE <SR PR S TV I PR COU JYCON | PR
e Ll Kan g Heinonen lawgs SU3 sl gollas
Sked Jsloms wodls 5k 4 [6] ab el g ons

2l o yiws BBWWW.OPSLIE colu jo a5 el jlael glls (590 50 allie oy


http://www.opsi.ir/
http://www.opsi.ir/
https://opsi.ir/article-1-1524-fa.html

[ Downloaded from opsi.ir on 2026-02-05 ]

VAP Goge VoY (0l Sigish (655L8 5 (qwaige il JiST (aedd 9 Sigigh 9SGl Guil a8 e slez g G

56 50 1 o1 LSSl g g Elgl ool aps slowsdly
g wms STy Ol b atlys oo ldgs 5 o1 LS,
|y acly 5 S jee Jolo by Jlab sl 51 ikzine gl
o) SleiaSly glgl sbml @ ol a5 wis odgs
SYsb e Jsb L slbasss glgl I can as
0% 5 «03) il «(H202) 39,000,810l Le
asle obgS jee Job L sleasss ¢ «(VO5) &l s
9 e(ﬂr_) u\a.ms‘).:}w 4(DH_) J.wfg)d...{z: Jl&g)‘)
Jsle 59,2 peiies S50 4 e [V] S5 508
035 ol S 8 gy et e b e
L Ul slaassl wljil o,Sle cde 4y Wilgs oo bl o
B o)y il bl il by, 50 olsS jee Job
Lgaﬁ.uljélg)oéf)#@)‘l:.ﬁéa;g)mafolo olas pH
Ll @ Lo oliuss &g, Ll ojls gy culled

w‘ =LJL.....A AW o pH 30;& ).b ACP

. 8‘ P

[1] A. Segat, N. N. Misra, P. J. Cullen, and N. Innocente,
“Effect of atmospheric pressure cold plasma (ACP) on
activity and structure of alkaline phosphatase,” Food
Bioprod. Process., vol. 98, pp. 181-188, 2016.

[2] S. P. Kuo et al., “Contribution of a portable air plasma
torch to rapid blood coagulation as a method of
preventing bleeding,” New J. Phys., vol. 11, 2009.

[3] D. Dobrynin, G. Fridman, G. Friedman, and A.
Fridman, “Physical and biological mechanisms of

direct plasma interaction with living tissue,” New J.
Phys., vol. 11, 2009.

[4] S. Kalghatgi et al., “Effects of non-thermal plasma on
mammalian cells,” PLoS One, vol. 6, no. 1, pp. 1-11,
2011.

[5] H. M. Joh, J. Y. Choi, S. J. Kim, T. H. Chung, and T.-

H. Kang, “Effect of additive oxygen gas on cellular
response of lung cancer cells induced by atmospheric
pressure helium plasma jet,” Sci. Rep., vol. 4, no. 1, p.
6638, 2015.

[6] J. K. Heinonen and R. J. Lahti, “A new and
convenient colorimetric determination of inorganic
orthophosphate and its application to the assay of
inorganic pyrophosphatase,” Anal. Biochem., vol. 113,
no. 2, pp. 313-317, 1981.

[7] K. Priya Arjunan and A. Morss Clyne, “Hydroxyl
radical and hydrogen peroxide are primarily
responsible for dielectric barrier discharge plasma-
induced angiogenesis,” Plasma Process. Polym., vol.
8, no. 12, pp. 1154-1164, 2011.

oad ools lis B ojleds JSLo jo lud iy codlad

(.) T L] T T T
Q Q 0 R Q Q &
SP P SoePpS

>

(458 ) Loy o Ol

Sae )3 ACP L Lo pelitene 58 g pedins 51 (o) T SO
o 5185 5k o 5o el collad (59, » ilise sleils;

5 (1) p< 0.05 b J 5 a0 s @l (09 10 o g o
el ol ools lis (****)p<0.0001

L led & g yo 0wl Cawd a4 s (g5, Laoe PH Sl
Cowl 0ol ool QL..M) &o)Lo..i} JS.....: 5o ACP

--- PH7.2
100 =t PHSS
80+
’3' 604
~
-
L0 404 Coaee-===
E s
-r"
204 o----
(} L] L L T T
Q
& S > N &
N
® Gl Ladhy o a3

PH Lol sy b ol s a5 0 PH 3 s 0 JS
U Sl is Wy bl el o o 5T cdled s IS 2alS o
el 1Lis ACP L Lo

PGS Al g Cxy -F

S ACP s 5l sl a5 ols olis Guios ol gl
5 ond ol clad Gl el s el Jslone
e Slagl Yo gl Soe U e loy lsél

b Glpan, el azils moldl Gl ol g9,
o aS ol ylid by ol Cu, 4 bgype o

2l o yiws BBWWW.OPSLIE colu jo a5 el jLzel glls 590 50 allis oy


http://www.opsi.ir/
http://www.opsi.ir/
https://opsi.ir/article-1-1524-fa.html
http://www.tcpdf.org

