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O ne o f  the m ost im portant fu n ction s o f  the food  p ack a g in g  is to preserve  
food  products from  sunlight, m oistu re, tem perature, o x y g en , and m icroorgan ism s. 
A m o n g  a variety o f  factors cap ab le o f  a ffec tin g  the food  quality , m icro org an ism s are 
con sid ered  to be the m ost sign ifican t b ecau se they  can lead to cro ss  con tam in ation , 
d isco lora tion , stin k y  adore, and food  borne illn ess . A ccord in g ly , the antim icrob ial 
agen ts, either organ ic  or inorganic com p o u n d s, are a lw ays used  to m in im ize  the 
am ount o f  m icroorgan ism s in order to m aintain  the quality o f  foo d stu ffs .

In general, there are tw o  approaches to incorporate the an tim icrob ial agen ts  
into fo o d  p ack ag in g  — preparation o f  co m p o site  f ilm s  and surface coa tin g . H o w ev er , 
the resu ltin g  co m p o s ite s  sh ow  lo w  antim icrobial a ctiv ities  b eca u se  the incorporated  
an tim icrob ial agen ts d o not cover the surface o f  the pack agin g  film s . Thus, th ey  are 
not to ta lly  av a ilab le  for antim icrob ial activ ity . O n the contrary, the coa tin g  is an 
alternative approach to im prove the an tim icrob ial activ ity  v ia  incorporating the  
antim icrob ial agen ts into the food  con tact layer (Q uintavalla  and V ic in i., 2 0 0 2 ).

Z inc o x id e  (Z nO ) is o ften  used  as an antim icrobial agen t du e to its severa l 
ad van tages, such  as in ex p en siv e  co st, high an tim icrob ial a c tiv itie s , n o n -to x ic it ie s , 
high sa fety , and b io com p atib ilitie s . ZnO  has been  used as a f illin g  in m ed ica l 
m aterials in d iverse  fie ld s , in clud in g  drug d elivery , c o sm etic s , and p harm aceutica l 
(R aghupath i et a i ,  2011). T he an tim icrob ial ac tiv itie s  o f  ZnO  are o f  great interest 
sin ce  it inhib its the m icrobial grow th or k ills m icroorgan ism s eith er w ith  or w ith ou t  
u v  ligh t (G h u le et a l., 2006). G en erally , the ZnO  particles are frequ en tly  tested  
against G ram -n egative  and G ram -positive  bacteria (T ayel et a l., 2011). M oreover, it 
can inh ib it the grow th  o f  fungus, su ch  as Aspergillus Niger (R u ffo lo  et a i ,  2010). 
R egard less o f  its antim icrob ial a c tiv itie s , ZnO  is incorporated into a num ber o f  
m ateria ls for in troducing new  properties, like p h otocata lytic  a c tiv itie s , e lectr ica l 
co n d u ctiv itie s , and resistiv ity  to p h oto-degradation .

P o lyp rop y len e  (PP) is c o m m o n ly  used in food  p ack ag in g  b ecau se o f  its 
m an y ad van tages, in c lu d in g  abundant su p ply , in ex p en siv e  co st, g o o d  resistan ce to
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ch em ica l and harsh en viron m en t, and e x c e lle n t  m oisture barrier. H o w ev er , the  
w ettab ility , ad h esion , and printability o f  p p  are lo w  (C h ian g  et a l,  2 0 1 0 ). In this 
study, the d ie lectr ic  barrier d isch arge (D B D ) p lasm a tech n iq u e is ch osen  to en h an ce  
the coatin g  ab ility  o f  the p p  surface. T h e D B D  p lasm a w a s used for surface  
m od ifica tion  by introducing the o x y g en -co n ta in in g  functional groups at the surface  
o f  m aterials. M oreover, it a lso  p rov id es m an y advantages su ch  as en v iron m en ta lly  
friend ly , in ex p en siv e , and ea sy  to operate (G ey ter  et a l,  2 0 0 7 )  w h ich  m ake the D B D  
p lasm a techn iqu e b ecom e a favorab le techn iqu e.

In the present work. Z n O -coated  p p  f ilm s w ere a cco m p lish ed  w ith  the aid o f  
D B D  plasm a treatm ent. The op tim u m  con d ition  for D B D  p lasm a treatm ent w ere  
ch o sen  based on the results o f  w ater contact an g le  m easurem ent, m ech an ica l testin g , 
X -ray p h otoelectron  sp ectro scop y  (X P S ), sca n in g  probe m icro sco p y  (S P M ), and 
fourier-transform ed infrared (F T IR ) sp ectro scop y . The an tim icrob ial a c tiv it ie s  o f  
Z n O -coated  plasm a-treated p p  film s at d ifferen t ZnO  con ten ts  w ere a lso  tested  
against both G ram -negative Escherichia coli and G ram -p ositive  Staphylococcus
auerus.
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