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Investigating the biochemical changes of milk during cold plasma processing
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Abstract:
This study investigated the possible biochemical changes of pH, total fat, free fatty acids and

secondary structure of proteins of whole raw milk samples following application of cold plasma.
Raw milk was treated with a cold plasma system at intervals of 100, 200 and 300 seconds. pH
decreased slightly under plasma treatment. The results of the analysis of fatty acids with NIR
showed an increase in the amount of saturated and unsaturated fatty acids. Also, FTIR
spectroscopy used to study the changes in the secondary structure of milk proteins revealed an
overall increase in secondary structure of proteins. More studies are required to validate cold
plasma as an alternative technique in milk sterilization.
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1 dimerization, oxidation, deamidation, nitration, sulfoxidation, dehydrogenation, and/or hydroxylation of amino
acids




Q\ﬁlé\wdi»&\}ﬁmj

g;‘:“‘e‘f ..\:@..;: AK.:.J]J cdb.@_: ‘db—i‘

Ve ol

pH .¥ ¥

25 el (Mettler Toledo, Switzerland ) ypH olKws 5l solazwl L PH (5 505l
2 ol 5 Sojluil F.Y

Setdgl oSG il (Sl oy slaacsl Solid not fat sl o, s 51 LDl Loy [leud g pl3 s slodiges
oKwo .la.w}s ‘)1)3 e LngJ.;.w‘ 9 43'55») Dgy Xz l) e Lgl.m.».wl ad.ilfjo Dgny g_is L: e Lgl.&:.)u.w‘ 9
&8 als LI NIR .28 5 18 ) 5,90 (NIR, Perten DA7250, Sweden ) "Soo 5 & ywgyd il
Sl )T B o) Lo 55T b g9 slaal,T & jemme a5 ol gl O SIS &8 g ytegil VPO -0

.2l (INGaAS)

B eyig g 4 il lis Lo ol i 0. ¥

LgfeeFeerom? il ssgame ,o (Shimadzu-8400) Ta ,e8 Joos & g (o wcinds 5l ool il b
T el U o 51 5 8 Logsati g sl i o 5eis F O (5,8, S5

e g mle Y

pH .Y

o ol b e eanlin ayan il s PH (gdly,s 39300 ol 0T PH & 50t Ygans Jole o aiil
sty L ot Lot g Lot 51 13 s PH AT el 58 55 39250 SasVural jpa e & e o5 aies
Cawl I j0 cpl sl onds Syl Jlade 4 PH osd cane oloandl jlod sl onls &l1Y gz j0 05
PONraj, Lo o5 oad (3,15 slaaig, b boamil cnl a0l ylas oz g5 B 51590 cnl 5o i sles ol oS
3,5 odalie |, SIS ol slo Sowd g g el PH 8l s 5 4y a5 Coutinho, Silveira [11] 4 Sharp [10]
GalS 0,5 I3 s oles BRI L 1 s PH 5 (552 (2als KIm, YOng [12] peizeen o s cithas
lasign a3 Sl s oad S s slasety (b O e ST & Wlgioo 95 sl S 5l (o8 L et PH
DYT sl RNST Ly Sjgamsl slosSge JS55 5 03 Lawss it

Yoo deo Galizes glagyle) 5o Lawdl b jlons sladigas gl pb o)z 9 et ]t g gLl Gz sloossl PH polin jo 15 ) Jgun

aib Y.
. €33 Palmitic ~ Stearic Oleic Mono Poly Saturated Total
Hlows pH id % id % id % unsaturated  unsaturated FA % unsaturated
(g/|) acia % acia %  acid % FA % FA % (o} FA %
£164
= \ATAR! Y-y <IfA < IAA <10 LIARY OIAY QAYd
Py ES
eeS Yy ZI0A YIY? <10\ VIVY AR <IYY Y-y \A%4
YeoS TAIAY zloY AARY -IF¥ \lid| A4 <IYA A7AR AR
YeoS ASIA 7104 YIYA -y Y/AD YIY <If¥ fIf0 Y

2 Near Infrared
3 Fourier Trans Form Infra-Red spectroscopy, FTIR
4 Reactive Nitrogen Species
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