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• 1 ' \J 

15 DPPH radical scavenging n1Jfln~1~'VltrJ'U8~n~m'a11beiu161J111'Vlb"Bbu611'11'15 mushroom 
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Abstract 

Kefir is milk product which was reported that biological activity of milk can be 

increased when milk pass fermentation. The aims of this study were to determine the 

antioxidant and the antityrosinase activities, to evaluate the inhibition of acne-inducing 

bacteria (Propionibacterium acnes DMST 14916 and Staphylococcus aureus DMST 

8013) and to investigate cytotoxicity on HaCaT cells of grain milk kefirs. The antioxidant 

capacity was measured using DPPH radical scavenging assay. The antityrosinase activity 

was tested based on mushroom tyrosinase inhibition assay. The antibacterial activity 

was carried out by agar well diffusion method. The cytotoxicity was examined by MTI 

assay. The results demonstrated that the black sesame milk kefir obtained from 72 h 

fermentation had the highest antioxidant activity with the IC50 values of 0.78 mg/ml. 

The antityrosinase activities from corn milk kefir from 72 h fermentation were displayed 

in the highest level with the percentage of inhibition of 99.60±0.06%. As the effective 

antibacterial activity was compared in all three types of kefir. Evaluation of antibacterial 

activity demonstrated that the inhibition of P. acnes DMST 14916 by the 250 mg/ml 

black sesame milk kefir obtained from 72 h fermentation (14.67±0.58 mm) was the 

highest value. The corn milk kefir fermented at 72 h had the highest value to inhibit 5. 

aureus DMST 8013 with inhibition zone of 25.00±1.00 mm at the concentration of 250 

mg/ml. In addition, it was found that the biological activities of three types of kefir 

were increased with fermentation process. However, cytotoxicity of HaCaT cells 

showed high value in the concentration of 50 mg/ml. Based on results of this 

investigation, application of grain milk kefirs in cosmeceuticals is possible but the 

concentration of grain milk kefirs needs to appropriate. 
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~~~Kru6Vi''Wl.lvi~m ll'W envi1";i'\.J";i~ bil'Vlvi~-:i~~,_b~ 1CJ'IJtl~ e:J~1-:i m CJ 'li-rn 1 m~uu-LJ'uci1 CJ bb\;1~ 

t'J-:i b ll'W'\.J";i~ bCJ'IJu?11vifouflrrn~ bb ~'1tb~'W1'W'Wl.1~~1ld-l?11mdri~utb~v11'W'Wl.l1Jib~CJu~1ilfl'Wl.!Vl~ n 
' 

'1i1CJ~'lb?1~:1-J~'LJJl1~bb!;1~~mlJ'W probiotic product (Farnworth, 1999; Mascarher et al, 2003) 

Ab'VJe:J1'\.J";i~ne:J'U~1CJ"il~'WV11cJVl'11CJ'/JtJ~ 1~bbri lactic acid bacteria acetic acid bacteria 
' 

bb\;1~ yeast 'lltu~~1mM~bil~"i11nm~u1'Wm";iVl~n'lle:J'l"il~'WV11cJn~l.l lactic acid bacteria b'V1CJ-:i 
' ' 

e:J~1-:i b~ CJ1 ~dl CJ'll'Wll Ab vJe:J1?11mdrit'Ju ~'l"il~'Wvi18 rie:J bfl 1~ b tim"il1nm1m U'Wm~ bb\;1~~ fl1";j 
' 

~~6'11Vln";i";i:l-!€l1Vl1";i b ~ B 1 m 'W nl";ifl'W €ll.1€!1Vl1";i bb\;1~ 1 off bb Vl'WG'11";i'\.J~~1'W~ 1 'W~~ ~tl bl.levl €!1Vl1";i'U1'1 

'\.J";i~b.fl'Vl1~ (Klaenhammer, 1998; Stiles and Hasting, 1991) 'We:Jn"i11ffdt!-:i~~!;1~~€J~'LJJl1~ 
mnmCJ faCJ~fl11:1-!?11m";imU'W?11";i~hmimmB?1";i~ ~1'Wfl1";ieJnb?1'U ~1'Wl.l~b~'I '1i1CJ1Vi~1'LJ11 

''\) 

m~~1-:i1?1~'W bb!;1~'1i1CJ!;1m~~'Ufl!;1eJb!;1m~e:Jd'eJ61 (Farnworth, 2005; Chen et al, 2006) €!~1-:ibn 

~1l.11 'Wnl";i~ n~111viBvi1-:i~1n1~'lle:J'IA b vJeJ1~1'W1 ml)~m~n1 'W'W:l-!~~1 b'li'W 'Wl.ll1 'Wmb ~~ vi1B 

fl1";i~n~11'W'Wl.!Vl'il~~u1~CJmn 1~bbrifl1";i~n~11'W'W:l-!~1bVl~€l'I (Wang et al., 2006; Rekha and 

Vijayalakshmi, 2008) bb~tJ'l'lll~nl";i~n~11mYqi-Yl'IJ~'W I Bn:1-J1n ~?11d.J1";ifl~~~bU'W'Wl.11~ 

'W €l n"il1 n-d't!-:i~";il CJ'l1'Wl1'Wl.1~1 b vi~ e:J'IVl~n Ab vJe:J1~nviB1 'W nl";i~l'W 'iJ'Wl.161 B?1";i~l.11 n n11tl1'Wl.1~1 01 ''\) 

bVl~€!'1~1JJ1~~1'Wfl1";iVl~n (Wang et al., 2006; Rekha and Vijayalakshmi, 2008) 

~'lb um Vl19l 1 Vi~1~CJ?1'W h~n~1fl1";ie:Je:JntiviBm-:i~1m~ 1 'WA b vJe:J1mJ5qitl'IJ b ~eJ'\.J";i~~nv11 'W 

~1'Wm1m1l.lb tie:J-:i"i11m u'WnviB~~m1l.l~€l-:imd?1-:i1 'Wu"il"iJLJ'W ~b-U'Wm";i~bb61~1~ddru 1 Vi'b1CJu b uCJ'W 01 'U <\ 'U 

1 ~1";i€JC.Jbb61~·tn1 m~~1-:i1?1 tiviB~-:in~111~ bbri tiviB1 'Wfl1";i~1'W'iJ~d;j61B?1";i~ tiviBt'Ju~-:im";i?1~1-:i b~~~ 
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b:iJm'Ll'W bbfl~f1viBvi'1m1~'Wvi~8~ ne:i 1 ~rivii-:i~1V1u'1~9il11 Vibnvi~1 bbfl ~Vl'W e:i'I bbfl~fin~16lre:i:1-JG'1Jl 1'W 01 ' ~ 

m1m U'W~~~m61Jfl~~1V11.!'l'LJB'IAb~e:i1 b~mU'W'Lb~ 1t.J'1l'W1'Wm~u~~t.Jnl9i'J\1'Wn'1JG11m'l~e:i1 u 
' 



2.1 ~bvJe:i1 (kefir) 
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'U'Vl'Vl 2 

Ab '\!Je:i~ i1rh b U\91"il1fl'U'Ub~1~'Ub:i1ffl'Ue:l'l'V-l1 flfleJ bfl~~ 1(91 CJ'V-lJ~B b 'lJ \91"il 1 fl b Vie:i fl b '1.11 bnCJt! b Ut! flt! 

bt:-J CJ bb 'V-l~ bb~ ~m~\91 J1"il1J ~i..!1 CJ bb 'V-lVl ~'11111 tJ bb~t!~tl11 tJ bt:-J CJ bb 'V-l~1t!CJ1 Jtl b ~ eJ'l"il1 fl~1:l.J1Jbi-r m.~1 
' 

d.J~ b ~'11~ ~e:id.J11~flJ~"iJ1CJvi'11 tJ1 t!fl~d.JtlJ~ b '\/lY'l'\/l1'1\91 ~1t!\91fl '11'1'1-ru 1 t!tlJ~ bviY'11'VlCJ~1t!1 '1'1ru1~fofi 
' v 

bacteria) b~bbri Lactococci sp., Leuconostoc sp. bb~~ yeast '1'1mfl'l'1~1CJ'UU\91 (Mascher et 

al., 2003) f1 b '\!Je:i~ b Ut!t:-J~\91.i1rusvit!d.J~i1mJ'l'1~flb ~e:it:-J~\91t!d.J~:i1m\91 bb~~ bbeJ~ fleJ~e:i~ b~ fltl eJCJ m\91 

1 t!t!d.J'U'Ll (91'\f b Ut! m\91 bb e:i~~ fl bb~ ~ m\91 bb~ fl~ fl'V111 Vf bn\91 f111d.J b tl~ CJ1 t!d.J'\'1~ fl fib 'VJ e:i ~t:-J~ \91 "il1 fl m J'\'1~ fl 

t!d.J fluVl1 b ~e:i f1 b 'VJ e:i~ (kefir grain) ~ fl~ru~V!1 b ~e:ifi b 'VJ e:i ~"il ~:i1~'1.J11 b '1'1i1e:it!\91e:i fl fl ~'\'1~1:i1'1.Jt!1\91 

tlJ~:l.Jlru 0.3-2 b"ilt!~ bd.J\91J "il~t!'Vl~~ b'\'1~1dmbfl1~fl~d.Jdld.J flt! (cluster) bb uu b~eJtlJ~ 1CJ'Ui.fari flt! 
' ' 

bUt!fl11d.J~d.J~t!5bb'lJ'lJ~'l'V-l1 (symbiosis) (Pintado et al., 1996; Frengova et al., 2002) i1 

m\911'\!J~fl (Folic acid) -o51t!lt!:l.J1fl 1\91CJbQ'V-l1~'\'11fl~'IH~'I 48 -&11m m\911'\!J~fl"il~b~d.Jmn~'I 116 

% "ill fltl~mru'UeJ'lt!d.Jb~d.J "il1flt:-J~ fl1Jl~ CJ'V-l'Ul1 t!d.JA b vJe:i~mmJbl~d.J'Uru~iJflJJ Ji bb~~~1mJblt11m 
b~CJ'l'\/l1Jflb~ (Franworth, 2003) iJJ11911m~'lsifeJt!~~~mmJ1\~ b~bbri Ab'VJeJbbJt! (Kefiran) zj'I 

~1m Jbit11mtlJ~ CJ fl~1.ff tJJ ~ 1CJ'Ut!1~'1'1m CJ e:i 81-.'.I b 'lit! 'V11 bfl~e:i-.'.l'11m-.'.I 1\91CJ1-b't!d.J'\'1~ fl f1b'VJe:ifo1ut! 
' 

UeJ-.'.lflt!fl1Jbfl\91bbt:-J~'V-l'V-leJ'l1t!tl1fl~bn\91"il1flb~eJJ1 (Thrush) 'UU\91 Candida albicons bb~~b~eJ'l"il1fl 
' 

bb u flVi b~CJ~iJtJ J~ 1CJ'Uu1 t!t!d.J'\'1~ fl Ab 'VJ e:i~ "il~ t:-J~ \91 flJ\91eJeJ fld.J1:i1 t:-J~ cru e'I fl1J b"il~t1J'Ue:l'I bb uflVi b~ CJ~ 

rie:i 1 Vf bn\91mmJVf e:i'lb~CJ 1 m\'11~ bb~~-rfl~1bbt:-J~ 1 t!m~ b 'V-l1~~11~ ~\91fl1Jbfl\91 bbn~1 t!'V11'1b~t!m'l'11J 

bbnVf e:i'I B (91 Vf e:i'I b V1e:i bb~~ c!'l'li1 CJ t!e:i CJ ~-.'.l'V111 Vf J~uu'V'u ci1 CJ~ b ~ e:i'l"il1 nt!d.J'\'1~ fl Ab vJe:ifa\91d.J~d.Ju J ru1 tJ 
' '\J 
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20 e:i.:il'l1b'llm~CJ?I A61m61?1b1>1e:J'rn611'U'LI:W~~61~HN 22.63 % ~1n'U~mrub~:W~'U Vlirn 48 -&11:w.:i 

Ae:Jb61?1b1'1 me:i611 'U'U:W~~61\9161.:J 41.84% U~~U'UlJnT'i'\/l\9161e:J.:Jtl1~ b vle:iim1'n~1A'U 1 .LJ1 JA b~ e:J\91 b 'lit! 
q 

51~?1~ blJ CJ bff~V1~1.:J bA bn~\91 b~e:J\91 ~1 bb61 ~1 'U~ b vle:iicJ'.:i~~jj n1Je..l~ V1 bb '\J Ab '\fl e:J~b e:i68'Uzj .:J dJ 'U 

?11 JU d~ n e:i'IJ'\JJ~ bfl'Vl b U J~'U~e..J~l'l b\91CJ bb '\J AVi b~ CJ bb61~llA11:W?l1:iJ1Jti 1 'U n1J cJ'\J ~.:i n1J b ~ ~ qj'LJ e:i .:i 

~~'U'Vl~8~'U b\91CJ~l'U 1 Vlrutine..i~1>1~1n bb 'IJAVi b~CJm\91 bb61A~ n ?11J'lltJ\91db ll'U~?l'U he:i~1.:imn 1 'Llvi'1'U 
q "''\J 

md bb '\Al'\/l 8 bb61~e:i1>1?11Vlmd:wm'Vl1d b ~e:i.:i~1n b ll'U?11J~llm1:w?11mdti cJ''IJ ~.:i mdb~~ru'LJe:i.:i~~'U'\/l~ 8 n e:i 
q "' q 

1 JAVl611CJ'lltJ\911vi'e:i ~1.:J~1 b '\Al1~bb61~e..J~V1~1 nbb '\J AVi b~CJ nJ\91bb61 A~ n~~e:i11llm1:w'IJ61 e:J\91D CJ (Generally 

Recognized as Safe, GRAS) zj,:i:w~~CJ'1vi't!1m1-tlud~bCJ'llUbU'Ub1mCJ11'U1'U ~.:illmJtl1bb'\JAb'Vle:J~ 

be:J68'Um 1 '1fl 'Ue:JV1?11VlndJ:We:J1Vl1J bb Vl'Un1J 1.ff md bAlJ b ~ e:JUJ~ bCJ'll'Ub 'Un1JcJ'\J ~.:Jn1Jb~~ru'1Je:J.:J~~'U'\/l~ 8 
q "' q 

bb61~CJe:i:wfo11u61e:J\91DCJ ~e:i nisin ~e..1~1>1~1m~e:i Lactobacillus lactis zj,:i'li1mbtlUqJVl1n1J1~?11J 

u5~1'U~1'Ue..1~1>1.ilru.vim'Vl1J'\J1.:JUJ~bfl'Vl1vi' (Klaenhammer, 1998; Stiles and Hastings, 1991) 

2.2 eJ'U:W6'1B61'a~ (free radical) 
'" 

nl 1~1-:J n1 CJ~~ n1~\911vl~~fle:J1 ~ bfl \91 eJ'U V1 J1 C.Jbbrl ?11 J~l b:iJb61~61~1-:J 1 vl 11~bfl\91bJAVl1:W:iJ1 b 'lit! 

bdA~lh b'IJ1Vl11'U ~e:im~~n bdA~\91'\)je:J'\J bdAVl61e:J\9161:WeJnb?l'IJ bJAb~C.Jdfl'\JJ~'\J'\JUJ~?l1'\/l bb61~ 

bdA:W~b1.:i~1.:i 1 (Papus, 1998) 'Ue:Jn~1ndcJ'.:ille..161~e:J~l'\AIJJru e:i~~61B?IJ~'lltJ\91 reactive oxygen 

species (ROS) lle..im111~b'IJ61~~1VlU.:Jbfl\91fl11~ oxidative stress (Pillai et al., 2005) m~~'Un1J 

?1~1.:ib~\91~b:wm1J'U ?11bVlV1'1Je:J.:J~1Vl:we:i.:iAJ1 ~1 m~ bb61~~\91~1.:i~1 bdm'll61~~1tim11mCJv1'11~bn\91 
q q '\J 

ni J?I rub~ CJ A e:i 61611 b ~'LI bb61 ~ B 611 ?I ~'LI ll e..i 61v1'11~~lVlU.:J'LJ1\91Al1mb ~ .:i bb d .:i bb61~m1:w 8 \91Vl ~'LI 
'\J "' q 

bVl~CJ1tl1U'IJVl1~1~1.:J 1 b'li'U ~lbbrlrle:J'UlCJ ~1Je:JCJ (Gupta et al., 2006) \9l.:iJml'1cJ''IJ~.:Je:i~~61 
B?IJ~ 1vi'~~v1'11 ~61\91n1Jb~e:i:w'1Je:i.:i~1.:imCJ Vl~mbnne:i'U1CJ 1v1 
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(Reactive oxygen species, ROS) b'ti'U superoxide hydroxyl, hydroperoxyl, peroxyl, alkoxyl 

carbonate bb~~ carbon dioxide n~~~i11'Whm"il'UblJ'WeJ~ALJ';i~ne:i'U?l1r1'1] (Reactive nitrogen 

species, RNS) b'ti'W nitric oxide bb~~ nitrogen dioxide bb~~n~~~iiri~e:i~mlJ'We:J~ALJ';i~ne:iu 

?111'1'1] (Reactive chlorine species, RCS) b'ti'W atomic chlorine (le:im, 2550) zj~LJ5n~c.J1n1';i 
btl\91e:J'W~~B?l';i~ 1 'W~~ii~1~ blJ'Wn1';ibnviLJf1n~CJ1~n 161liin~ 1nn1';ibtl\91~1CJtl'W 3 ~'W~e.J'W AB Initiation 

'I \J d.J \J 

step, Propagation step bb ~ ~ Termination step (Roberfroid and Calderon 1995) ~'W ~ ei 'W 

Initiation step f1eiLJ5n~CJ1n1';ibnviei11~~B?l';i~zj~bnV1"il1n Hydrolysis reaction '/Je.J~bb?I~ ~~~ Vl~e.J 

Single oxygen fi "iJ ~ n eJ 1 Vi b n (91 Hydrogen peroxide ~ 'W ~ eJ 'W Propagation step A eJ n 1 'j 

bnviLJ f1 n~ CJ1 m'j~~ ei~~ e:i~151vi'j b "il'W "il1n1~ b~ n~.U 1~ bA CJ~ n ei 1 Vi bnvi ei'W~~ B?l';i~ 1 VtJJ bn vi~ ei "il 1 n d..J q 'I \J 

m~U1'Wn1';i Initiation step ~'W~e.J'W Termination step Ae.J~'W~e.J'W~e.J'Wii~B?l';i~ 2 e.J'Wiim1iin'W 'l'U Ci'U 

btl\91n1';ib?\~ CJ'j bb~~VlCJ\91~~1.J f1n~CJ1~ n 161l 
' ':...! " 

2.3 m1~1'UB'U:U~B~1::: (antioxidant) 
'" 

?\1'jvl1'W ei11~ ~ B ?\'j~ b ll'W?\1'j~ij ~'VlBtJ'u ~ ~Vl~ e.J'il~ ~ eiLJ 5n~CJ1 eJ eJ n6/l b\91-il''W m CJ 1 'W ~1~ n1 CJ ii 

n1';i?\~1~?\1';ivl1'We.J'W:U~B?l';i~ b'ti'U 61JDbDeJ4e:iein1"11~~?1iJ1b~?I (superoxide dismutase) A1mb~?I 
'" ' 

( catalase) n~ ~ 1 h fam LJei4e:i ei n6/l b\91?1 ( glutathione peroxidase) b ~e:J~"il ~mrnp-.1 bb~~u e:i~ n'W 

1JJ1 Vf eimrn B?l';i~J'Wiim n bn'W 1 D"il'Wvl1~1 CJ b"IJ~~ bb~ ~ b d ei b~ ei ei ~1~ 1'jfi~1:u?11 ';ivl1'W e.J'W:U~ B?l ';i ~ 
'I \J 'I 'U 

n 1CJ1'W~1-:i ni CJ iiLJ~ii 1ru'<il1 n vi b~ eiii ei 1 CJ~m n~'W ~1-:i m CJ fi "ll ~ij ni 'j ?I~ 1-:i ?11';i~1'W ei 'Wii ~ B ?I ';i~ 
' '" 

~ vi ii' ei CJ ~ .:i ~ .:i J 'W ~ .:i '<il 1 b lJ 'Wei ~ 1 ~ ~ .:i ~ "il ~ vi' ei .:i 1~~'U?11'jvi'1 'Wei 'W ii ~ :;) ?\ 'j ~ "il 1 n .fl 1 CJ 'Wei n '" 

~n~vi~e:Jtl'W'W1'W I n1';i~'lJD';i~'Vl1'WCJ1~iit:-J~~\91 antioxidant enzyme Vl~eJ?l.fl11~bA~1'l I fi 

m"il"il~v111 Vf m'j?\~1-:iei'Wii~ B?l';i~ b ~ii~'W"il'W b~ CJ ?Iii vi~ 'j~Vl11.:i ?11';i~ 1'W ei'Uii~ B?l';i~ bb~ ~ ei'Wii~ B ?I ';i ~ 
'I 'U 'I 'l'\J 'I \J 

fl1W?li!D~~.:i~ei1LJdfrn~1CJ AB Ue.J'ltl'Wn1';ibtl\91~'W'/Je:J'l reactive oxygen species (ROS) 1~ 

?11i.J1'j()~'lJtl'U ROS ~btl\91~'Une.J'W~ ROS J'W"il~1LJv11eJ''W~';i1CJbdm~eJ~1'l I vi'ei.:i1JJb~i!A11iibb'j~ 
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super oxide hhll'U hydroxyl radical 6U'U\K'U vh1~\nV1?!.f111::;~6vim::;6UJ~elfl11Vh~1'U'IJel'l 

antioxidant enzyme vi~el?111\K1'Uel1i~618?11::;\911 ~'LI 1 6661::; 6 ~11fl1166?!\9l'lelel n'llel'l ~'U~1 off ?!~1 'l 

antioxidant enzyme 6661::;<th CJ 1'Wfl11~'U~A11116~ CJvilCJ'IJel'l 661J61~vi~el 6 -d' el 6~mnn fl11b1 nvh611 CJ 
~ ~ 

vl' 1CJel'LI11618?!1::; zj -:i 611?!1m1m6LJ-:i?!11\K1'Uel'LI11618?!1::; .n 1CJ1'W~1-:i fl1CJ1vl'6 ti 'LI 4 L.h::; 6.f1 'V1 \i1 -:id 
'I 'U 'l 'U 

LJ1::;6.f1'Vl~virj-:i Intracellular antioxidants (antioxidant enzyme) 11'l66n 6el'U161lii~1-:i 1 ~1m'W 

ni1\K1'Uel1i~61B?11::; 6oU'U catalase glutathione peroxidase superoxide dismutase LJ1::;6.f1'V1~ 
?!el'l Extracellular antioxidants 1vl'66n Vitamin C ?111~:Wn~11 sulfhydryl groups LJ1::;6.f1'V1~?1111 
Membrane antioxidants 1vl'66rl Carotenoids Ubiquinone Vitamin E LJ1::;6.f1'V1~~?111~\J16U'U 

~elfl11~'l6fl11::;'\,hel'W161lii~H\K1'Uel1i~61B?11::; 1vl'66rl Copper Manganese Selenium Zinc (Mason, 

2011) l\91CJ?111\K1'Uel'Ull61 B?11::;:W n611n 1'Um1\K1'Uel'Ull61B?11::;66 D'l6 U'U 4 n611n 1vl' 66n 
'I 'U 'l'U 

1. Free radical scavenoino ?111\K1'Uel'Ull61B?11::;"iJ::; 1 m~l\91Wil'Uvi~elB6~nmel'Ub6rlel'U1161 ::> ::, 'I 'U , 'U 

8 ?11::; 6661 ::;v111Vfel'Ull618 ?11::;:Wfl11116?! ~CJ 1111 n~'W 6~el ?! 11\K 1'U el'U11618?11::;1vlt Vf 1~ L\9116 "il'U vi~ el 
'I 'U '\ 'U 

1111 \911 n'U n\rn'U1161B?I1din1m61n61virj-:i6n\9lr..J~ \7\D ruo/i~ 6?! ~CJ 1 vi1el:W?!11\K1'U el'U11618 ?11::; \911 ~'LI ., 
'I 'U 'I 'I 'U I 

1111Vffo~n\7\1eJ'Uvi1e:i1~L\9116"il'U6 ~mn\91~~\7\.ilruo/i~ 6?!~CJ1~el 1 u ?111~:Wn611nni1e:ielnt]'V1E~1'Un611nd 
6oU'U Butylated hydroxyl anisole (BHA) Vitamin E (alpha-tocopherol) 6U'U\K'U 

2. Singlet oxygen quenching (102) elelntj'VltLV1CJ1uc'JuB-:in11v11-:i1'U'IJel'l singlet 

oxygen l\91CJfl116U~CJ'U Singlet oxygen (102) 1Vflue:i~1'U~U triplet oxygen (302) 6661::;'\J~e:iCJ 

~ ~ 'l 'l 1 'U ~1vl~'lJeleln1u1'U~ufl1111 ~el 'U ?! 11~eleln11'V1t~1'Un611nd6 6d 'U carotenoids 1 (91 CJ 

carotenoids 1 lm61~61 ?!11111b1vl1Ul]n~CJ1nu singlet oxygen 1vl' 1,000 lm61~61 

3. Metal chelating favi::;wumod'U Fe2+/Fe3+ 6661::; Cu2+ :Wr..Jm~-:i1Vf6n\9lul)n~CJ1 

oxidation 1 'W~l'lfllCJzj'l favi::;vii!nli1-:in~11"il::; 1u6 ~'l fl116fl\911J'U1161B?l1::;vimCJLJ1::;6.f1'V16 oU'U peroxyl 
'~ 

radical, hydroxyl radical 6661::; alkyl radical 1111~-:i singlet oxygen 1i1-:iJ'Uni1~:W?1111u~unu 
l61 vi::; vii! n 6vi~1d "il::; od1CJ'(1::;61eln116fl \91el'Ull61B?!1::; 1'W~1-:in1CJ1vl' ?! 11~ el el n fl'Vl t ~ l'U n 611 nd 1vl' 66n ' ~ ·1 

flavonoids, phosphoric acid, citric acid 6661::; ascorbic acid 6U'U\K'U 

" 
phenolics 'lJl'l'ilU\91 6oU'U flavonoids phenolic acid 6661::; gallates ?!1111db1cJ'lJcJ'lfl11vl1'l1'U'IJel'l 
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be:J'Ll 161Jtl lipoxygenase 1~t.J?l1lJ1';imoLJ1~unu1e:ie:ieJ'Ll'UeJ'lbVl~flzj'I bU'Ll cofactor ~'11;.m 1Vlbe:i'Ll161Jtl 

vl'lfl~11hJ?11lJ1';ifivl1'11'Ll1~ (Silvia et al., 2004) 

b~~~ blJ611lJ 'LI fl fl ?1~1 'l~'Ll ~1 flb61J6l~~jjzj e:i11 melanocyte zj'l 1~ t.JU fl~ b~~ ~ blJ6lllJ 'Llvl1 
'U 

V1i!1~ bU'Llbm1~lle:i'ln'Ll-r'l~t.J1~~~vr1er'U\i1';ilt.J~e:i~11 Vlbn~mfll';ibb~'I 1 VI~ bb~e:i~1'11 ';in\i11lJfl1';j~~(i1 
'U 

b~~~b:1-Jmu'Ll~mfl~~LJfl~v111Vlbfi~~fl'l'fru~~1~~'ILJd~?l'IA Ae:i ~1 m~ ';je:Jt.J\il1'lv11 bb6l~D~V11~1 

VllJeJ'lf1J1~'Ll b~~~blJ611lJ'LlbbU'le:Je:JflbU'Ll 2 '1JU~ AB eu-melanin ~1Vl~v11 Vl~e:i~tl1\i1161 bb61~ 

phaeo-melanin vflVl~bb~'I Vl~eJ~bVl~eJ'I (Agar and Young, 2005) fld~'\J1'Llfl1';ibfl~b~~~blJ611lJ'Ll 

b~lJJi''Llb~eJ~1~lJ~?lnu1''1~t.Jl m~Ji''Wfll';ibfl~ oxidative stress 1m61J6l~~'Ll'Lle:Jfl?l~Ae:i keratinocyte 
'U ' ' 

~1flil'Ll 0-MSH ~~~fl'Vl~'l~1flb61J61~ keratinocyte 1LJ~u receptor (MClR) '\J'Ll~1b61J61~ 

melanocyte m~~'Ll fl1';i?l~1'1be:J'Ll161JlJ1'Vl1 ';i<a b 'Ll?l zj'I b U'Llbe:J'Ll 161Jtl611 A~~v111 VI bfl~ b~~~ blJ611lJ'Ll 
' ' 

(Galvan and Alonso-Alvarez, 2009) \i11lJVl~fl~lbf1jjbnt.J1num~Ul'Llfl1';ibfl~b~~~blJ611U'Ll b1lJ 

~1fl m~e:i~:iJ1'Ll tyrosine ~fl e:ie:ifl<51~61J1LJbU'Ll dihydroxyphenylalanine (DOPA) 1~me:i'Ll161Jl11'Vl 

b6'8b'Ll?l ~1ml'Ll DOPA ~fl e:ie:ifl<51~6111~ dopaquinone 1~t.Jbe:J'Ll1'1ltl1'Vl1';i6'8b'Ll?l b'lim~t.Jlfl'Ll 

dopaquinone ?lllJl';itHU~t.J'LlbU'Ll dopachrome 1~be:J'I bb61~ dopachrome ~fl decarboxylated 

bU'Ll 5,6-dihydroxyindole zj'lbU'Ll?ll';i~~fl oxidized bU'Ll indole 5,6-quinone ~~Yf1mb~l?ll';i.Q 
~fl polymerizes 1~bU'Llb~~~blJ611lJ'Ll~jJ~v]1 Vl~e:J tl1\i1161 (eumelanin) ~1'Llfl1';ibfl~b~~~blJ611lJ'Ll 

~bVl~eJ'I Vl~e:i ~bb~'I (pheomelanin) bfl~b~e:i dopaquinone v11LJ5fi1mnu cysteines Vl~e:J 

glutathione 1~?l1';i cysteinyl-dopa zj'I b U'W?ll';iv'\'1 fl611'1~~~ b LJ~ t.J'Ll 1 LJ b U'Ll pheomelanin (Kim 

and Uyama, 2005) 

m~u1'Umd~v111Vl~1'U11m~~1'11?1?11mdmbu'l1~bll'Ll 3 ~'LI Ae:i ~'Llrie:i'Llfll';i?l~1'1b~~~blJmu'Ll 

~'W';i~V111'l fl1';i?l~1'l b~~~ blJ611U'Ll bb6l~~'WVl~'I fl1';i?l~1'l b~~~ b:1-J611u'Ll 1 'Ll~'Ll ri e:i'Ll fl1';i?1~1'l b~~~ blJ611 

U'Ll 15fl1';itJ'\J 8'1fl1';ibfl~ b~~~blJ611U'Llvl11~~ t.Jfll';itJ'\J 8'1~1'1..J fld~'\J1'Llfl1';i transcription bb61~ 

glycosylation zj'ljj ~ 6lvl11VIbn~fl1';i61~61 'l'U e:J'I b e:J'Ll 161Jl11'Vl1 ';i<a b 'LI ?lbb61~be:J'Ll1 'lltl~ b~ t.JloLJ e:i 'I Vl~e:J'U 1 ~ 
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?1~1~b~~~blJ~1tJ'U b'li'U extracellular signal-regulated kinase (ERK) bb~::! microphthalmia 

transcription factor (MITF) (Solano, et al., 2006) 'UelfVil1n'dnT~v11mm61J~~b:J-Jmfo161Jl91bU'UBn 
15viti~~v111 vfhJ bn~ m1?1~1~ b~~~ b:J-Jmum ~ el~"i11n b61J~~'tl'Ll~db U'U b61J~~~i1vi.U1ffi 'Um1?1~1~ b~~~ 
b:J-Jmu'U~'U ~m::;vi11~m1?1~1~b~~~b:J-Jmu'U bU'Un11cJ'lJ~~m::;urnnTrn~1~b~~~b:J-Jm'Ll'U"ii1nm1 

cJ~~~n11vl1~1'U'1.lel~bel'U161J:J-J1vmm'U?1bb~::!bel'U161J~~b~t.J1oLJel~ (Ando et al., 2007) ~'U?1~Vl1t.Jn11 ' .., .., .., 
Q..I Q..I """' w: q q, v !Li w: q ..::::::. .::::ii v 'V ..::::::. c:f .c:i,Q v v 
t.J'U t.J~n11bn~ blJ~?1blJ~1'U'UV!~~"il 1n ?111~ blJ~?1b:J-Jm'U'Ub1t.J'U1el t.J bb~1 bn~'1.l'U"i11n15n11 t.J'U t.J ~ m1 

'1.l'U~~b~~~blJ~1'Ll'Uh.JcJ'~b61J~~bAm~fo161Jl91bb~::;m1e-i~~b61J~~e.J1 (Briganti, et al., 2003) "i11n~~1'U 
lJ1LJ n1~t.J1 VIA11lJ ?1'U 1 "il ~ n~1A'UV!1 ?111 ?1 n ~"i11 n511lJ'li1 ~~el el n ~vit b ~el W1'1.111n1::; zj 1~1?1 b U'U 

"il 1'U1'UlJ1 n b ~ el?1'U el~ \91 el'U~ el A11lJ rJ1 el~ n11Vl1~ n11A1 \911 el ~1~?111?1n~"il1 n511lJ'li1 ~~el el n ~viB1 VI 

A11lJ'1.111m::;zj1~1?1 b'li'U ?111?1n~"il1nviJ.iel'U .U11 lJ::!V!1~ 'ti1b~t.J1 bU'UrJl'U zj~n~lJ?111~eleln~viB 
~-rn 1 vtajel~b 'Un~lJ'l.lel~ phenolic, polyphenols bb~::; flavonoids 

"i11n?1'1~'1.lel~?1t11U'U 11AW1V!LJ~LJ1::;"iJ1tJ 11t.J~1'Ul1~1 bU'U?11 bV!\91~'1'111 Vle'.i'u1t.JlJ1~'lJ bb ~Vl~ 
' " 

b U'U eJ'Ulii''lJ 2 '1.lel~ e'.i'u1 m~~vtlJ ~ bb~ ::;iJ"iJ 1'U1'Ue'.i'u1 t.Jm n~'U 1 mb~ ~ ::;tJ (?1mu'U bA e.J1vi'Ll~, 2551) 
" " 

el1~ t.J el~ bfl~ n11~elt.J1'1.llJ'U'lJ~b1 ru\ii'~ n~11 bn~LJ~ fl~t.J 1n11eJ n b?1'U~'U ~1 bfl~"i11 n bb 'lJAVl b~t.J~iJzj ell1 

Propionibacterium acnes bU'Ubb'lJAVlb~t.J~?l1fi'fl) 1'Wm1v111 Vlbn~~1b U'Ubb'lJAVlb~mbm:J-Jrnn 1:J-J 1.rr 
eleln"ilb"il'U 1 'W m1 b"il~ru b~'U b\91 \ii'~J'U~~'tiel'Uel~1 'U~iJm1:J-Jlii''Ueleln"ll b"il'U~1Ael~1'U~ n'l.lel~~ellJ 1 '1.liJ'U 

~ " 

~'Ub~el P. acnes LJ1::;mru~elt.J~::; 77 bb~::;1'U~1V!1\9\'1LJ1::;mru~elt.J~::; 72 b~t.J"il1'U1'U'1.lel~b~el P. 

acnes 1'U~el:J-J1'1.iiJ'U"il::!b~t.J1oLJel~b~t.Jm~n'lJA11lJ1'Ubb1~'1.lel~~1 (b1tu, 2544) 'Ueln"i11nb~el 
' " 

Propionibacterium acnes b~el Staphylococcus aureus RiJA11lJ?11lJ11t1vl11Vlbn~~lJV!'Uel~ 

vl 11VIbn~n11 eJ n b ?1'U'I.Iel~~1b~lJlJ1 n ~ 'U Staphylococcus aureus ~~el ~1'U\911::; Q ~ 

Micrococcaceae bb'lJAVlb~mbmlJ'lJ1n 1LJ~1~n~:J-J hlbA~el'U~ 1JJ?1~1~?1l.Jel~ b~e:JbbU~b61J~~"i!::;~~n'U 
" 
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eJ1Vl1'H~ c.M b ~eJ ~1'Ll 1 vi~1 'Ll61.tll~~i1 eJ eJ fl68 b '<\J'LlVl~ e:iil e:ie:i fl68 b '<\J'Lli.J eJ CJ ( micro-aerophi lie) 1~rnvi'11 tJ 
b~e:i-d'<il~'Vl'Ll'Vl1'Ll~e:i61mmnvi!Ke:i:w~1~b vim~61:w 1~~ ~1CJ1 Vf b ~m ~:wm1m'Llbb "J(j 1'Llfll"Jne:i1 "Jri bll'Ll ' 

v ' 
611bviw1.1e:i(Jfl1'J ~vib~ffVi~1vi1!(j bb~~ vi'LleJ(J (~nmru, 2555) 

' 

51bVl~eJ(JblJ'LlvhfiJzje:ii'VlCJll'11611?1111 Glycine max e:i81'Ll1(JP1 Fabaceae 51bvi~me:ivi:whJ 
~ ' 

~1 CJAtuAl'Vll(J b.fl'IJ'Ll1fl1'J61(J u"J~flffu~1CJA111'U1mvi"Jl?1 b u"J~'Ll 1'lllY'Ll1~~:w\9l11CJenVl1'J bbAm~CJ:w 
' ~ 

~ l?ll 'Ll e:i fl'<il 1 fl.ct' cJ(jlJ eJ(JrlU 'J~ fl eJ'lJ~611 A' ~'Vll(J bAlJ~'Ll 1 'U eJ(j b:W~ vi 51 b vi~ e:i (j bb61 V1(J ~ (j m"J1 (j~ 2. 7 .1 

~1'Ll'UeJ(J'<\J~fl51bvi~m'<il~i1611"J1e:i161lvJmb'Ll~ (isoflavones) u~mtu~(J (Schryver, 2002) 611'J.Q~vi 
e:i 81 'Ll fl~:W611'JYl'Ll e:i~ rn ll'Ll611"Jvi'1'Ll eJ'Ll:W~ B61'J~~~'\Jm fl 1 'Llu'J'J:W'IJ1 ~ bb~~il f1'Vltvi'1'Ll bb '\J ri'iil b~ CJ vi'1'Ll 

'U " " 'U u I 

fl1'JeJflb61'\J vi'1'Ll:W~b~(J ~1CJ61mCJ~:Wb~eJV1 (Balasundram et al., 2005) ilbA'J(J61~1(Jbb~~fl1'JeJeJfl 

~'Vltri!K1CJnrnrn11:w'LlbeJ61bl?l'Jb'<il'Llbb~il~'Vlti.Je:iCJfll1U"J~mru 1000-10000 bvll (Messina et al., 

1994) 611m"Jti~'\Jn'U\9l1fobe:i6111?1"Jb'<il'Llb 'Uvi'1~m~vifl 61:wm m~b~1~u616111~V111 Vf~vifl1"Jb'<il~ru'Um ~ OJ 

b6/l~~:W~b~(J1~ 'LleJfl'<il1fl.QcJ(JlJ611"J611A'~~'Ll I b~'Ll bU'J~beJ61B'Ll~Ubl?leJ1 (protease inhibitor) 1vJ 

b'Vl61b~CJ'JeJ~ (phytosteriod) mviYl'LleJ~fl (phenolic acid) 611'J6/l~11utl'Ll (saponin) b~68V1'Ll 

(lecithin) bb~~mvi1m:wn13 (omega-3) 

eJ(JrlU"J~ fleJ'lJ611A' ~ u~mru 

~~(J(Jl'Ll (calories) 471 
v 

fnl:W~'Ll (%) 12.5 

1u"J~'Ll (g) 35.3 

1'UlJ'Ll (g) 19.0 

ri11b 'U 1mvi"Jl?1 (g) 23.7 

b~eJ1CJ (g) 4.5 

bl11 (g) 5.0 

bbA~b~CJ:W (mg) 240 
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\91111.:J~ 2.7.1 (~e:i) 

'Vle:i?l'Vle:i-r?l (ms) 580 

b~~n (ms) 9.4 

b61Jb~t.JJ.J (ms) 1 

1vm'Vlm6St.JJ.J (ms) 1900 

bbr1bvh.J (µsl 12 

1 'Wm~'S'W (ms) 2.2 

11911iJ'W u 1 (ms) 0.83 

l\911lJ'W u2 (ms) 0.30 

-vim: Namiki, (1995) 

2.8 .:11~1 

il1bU'W~'IJ~J.J6'ln~jjbJ.J~\Yi'IJ'W1\Yib~n~1Yhtintl1mH'blJ'l.Jm~1':imnn-h 5,000 u zj-:iLJ':i~'IJ1m~1 fon ' ~ 

'Wt.JJ.Ju~1Jl r1-:i1il11 'W':iU e:i1~1':i bb6'l ~jjJ1~'W'\.J~m ru?1-:imn'\.J':i~J.J1 ru 34-50% 'IJe:i-:iJ1m.1 rnJ.J ~\Yi 
~ ~ 

'WeJmnndt'J-:ijje:i-:ifi'lJ'i~ne:iu~611ri'~'Vl1-:ibAjj~'W 1 'IJeJ-:JbJ.J~\Y1-:i1~1 bb?l\Y1-:J~-:J\911':i1-:J~ 2.8.1 -:i1il1 

'Llu b lJ'W5ru~'IJ~1 Vf r1ru'\.J':i~ bt.J'IJtJ~eJ?l'IJm~e:itJ1-:i~-:i b\Yit.J-:i1iJ1jjm\Y1b'IJ~'W1~~J.Jv11~611ri'ru?1-:i f1e:i m\Yi 
QJ 'I 'I ll.l'U 

b'li'W bbAm'St.JJ.J 'Vle:i?l'Vle:i-r?l b~~n b61Jb~t.JJ.J fabb'Vl?lb'St.JJ.J 6S~b'Wt.JJ.J imiJ'Wu 1 u 2 bbA b-vi'W bb6'l~ b 'WeJ~ 

'S'W jj?l1':ivl1'Wm.HJ6'l~?l':i~n~J.J~mb'W'W (lisnans) ~611r1~ 2 'IJ'Ll\Yi b~bbri ?l1':ib61J61J1lJ'W (sesamin) bb6'l~ 

b61J61J1 bJ.J~'W (sesamolin) zj-:ijj~ru?lJ.JD~1 'Wm':ivi'1'W'Vl1'W'lJ5n~t.J1e:ie:in~b\YioU'W bb6'l~jj~ru?lJ.JD~1 'Wm':i 
i.I <:::,I .c:::il .<;::,. I I Q..1 I I 

\911'W'\ll1'Wbb u A'\ll b 'j tJ ?l1':i6'l nbb 'W'W'IJ1 t.J'IJ~6'leJA11J.Jbbn bb6'l~ t.J-:J'IJ1 t.J6'l\Y1A6'l m ':i?lb\91eJ':ieJ6'l 'IJ1 t.J':i~UU nl':i 

~J.Jm1t.J'W1'1~1916'1 \Yiu f1 n~ m~~~v111 Vf bn\YiJ.J~ b ~-:i 1'W-:i1iJ1jjbJ.J'Vlbts1ffW'Wbb6'l~'Vl~'\.J1191 b 'Vlu e:i tJLJ~m rum n ' ~ ~ 
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e:i~ri'\.J'j~ne:iu6'11A'11J 'IJ~mru 

'\Al~~~1'U (calories) 578 

" A11:W~'U (%) 4.7 

1'\.J'j~'U (g) 19.8 

hiir'W (g) 51.9 

rnflu1mvi'j\91 (g) 15.3 

b~e:JltJ (g) 3.1 

btl1 (g) 5.2 

bbf1m~tJ:W (mg) 1200 

vJe:i?1vJe:i1?1 (mg) 540 

b'Vl~n (mg) 9.6 

l61Jb~tJ:l.J (mg) 2 

l'\Albb'Vl?1b~tJ:W (mg) 400 

bbf1 hVi'W (µg) 17 

1 'We:i~~'W (mg) 5.1 

l\911il'W u 1 (mg) 0.95 

l\911il'W u2 (mg) 0.25 

d 
'Vlm: Namiki, (1995) 

.if11l'\AIV1Vl11'Wiizje:i'Vl1~l'VltJ1Y'11?1\91{11 Zea mays Linn. ~VleJtJb'W1~¥'1 Gramineae .if11l'\AIV1 ,,, 

bll'WV1'lf\9l'j~mmru1 ii;;11vi''W~~\9l'j~ ii'IJ~ei~ 1 rn~tJ1m1~viei~nuvi''Wu~ nru'IJ~ ei~ ~n'1~eie:inu~n ru ,,, ~ ,,, 

~e:JtJ'1~ 70 hiiJ'U'\.J'j~mru~e:itJ'1~ 4 ?11dJ1'jbi?1nvibllmY1iJ'W'Ue:Jn'11n'lft'T~ii 
6'11A'11J'Vl1~briii~'W 1 ·1rn~b:w~vi.if11L'V'lvi bb?1vi~~~\911'j1~~ 2.9.1 .if111'V'lviii 

' d mri'\.J'j~ne:iu'Vl 

mvi1'11'Wb'1~n 
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(linoleic Acid) zj-:ibll'Ufldt91h~\1~~1'11hnH~1ru~mrn~ 40 m\91h1l'Ub61Bn~~viBA1'UI")~ 

Aml:1m(})meil:11 VfmH m~~rnJ n~ -d1t.J61\91V1~mbm dAm1~~'LI 161~(}1?1-:J .U111 '\flj(91m LJd~'Llth~mru~eiu 
" " 

( lutei n) bb61 ~ ~ bb "IJ'LIVi 'LI (zeaxanth in) -d1t.J'11~61eiu11JVIT'il eiLJ d ~ ?11 vi (}11 b~ ei~VI ~ ei ~ 1u el \91"il1 n "il el (}11 

b~el~ ~1'UoLJ11 l '\flj\91~ll1-:Jb otr~V1~el~v11~?11d 1ei~1m~el~n 1'\fljdbbel'U1 vi hm1D~'LI \911 b~u1nu?11d~?I n\91 

"il1m~~t91elfo -d1 u b 'Ufl1TU1d-:i~1'\fljddru \ll1m"1J61~ b~el~ bb~1 b"IJ61~~\91LJ n~1 'LI11-:im u ~1'Ul(}11:iJ'U5 
' ' 

LJd~neluJi'1mbel61'Yh1 vi lAYbel61 (a -tocopherol) b'U(}11lvi1Avbel61 (B-tocopherol) bbn~m 1 vi LAYl 

del61 (y-tocopherol) bb61~ b\9161m1vi1AYldel61 (6-tocopherol) ~l")ru?l~U~bll'U?ild\ll1'Uel'4~61B?ld~ 

(antioxidants) Vl~el ~m1~?11mdbl 1 'LI mdu el-:i n'LI bb61~cJ'u a-:iLJ~ n~u 1eiel n'll b\91-a''U~ bn\91~'U 1'LI11-:in1 u 

eJ'UblJ'U?l1bVl(}1 b Vi bfl\91ldA~~b1-:i bb61~ ldAi.:h b"il 1Jl b 'UoLJ11 l '\flj\91"iJ~'\flj'lJ?i1d~~1f1ru~'\flj'lJ b-d'U aonitic acid, ' ., 

aniline, allantoin, astragalin, B-glucopyranoside, glucoside, quercetin, squalene, stigmastrol, 

tocopherol, rhamnetin, vanillin, zeamatin, zeanin, zeanoside A, zeanoside B, zeanoside C 

b 'UoLJ11 l '\flj\91~ bbA hVi'Llelt.J~ (carotenoid) zj-:i b ll'LI?ild\ll1'U el'U~61 B?ld~ b-d'U b~ t.J1tl'Ul(}11:iJ'U5 ~?l~U~ 
'" 

Yl61 (xanthophylls) bbAldVi'ULJd~flel'UJi'1u bbel61'YJ1bbAldVi'LI (a-carotenes) b'lJ(})lbbAldVi'LI (B-

carotenes) bb61~ 161 LAVl'U (lycopene) ~1'Ubb"IJ'U 1 VlYl61 b lJ'Uel'UVT'Lithm-:i bbA 1 dVi'LI d1~~-:J?l1JDd~flel'U 
' ' 

b'U(}11A~LJ1(}1bb"IJ'UVJ'U (B-cryptoxanthin) ~Vl'U (lutein) bb61~~bb6/J'UVJ'U (zeaxanthin) bbAldVi'Llelt.J~ 

bll'U?11d~-:i\ll'U1'Llmdi1'-:ibfld1~'1-4 (precursor) l(}11:iJ'Ubel zj-:i-d1utl11-:i?11t.J(}11 ~1'\fljddru bb61~Uel-:Jtl'Ufl1d 

bfl\91 ldA~1'Uel\91fl611-:J~'U '1l'Wt91'lleJ-:lbbA hVi'Uelt.J~~b lJ'Uel-:JADd~ flel'U b 'UoLJ11 l '\flj\91 ~8bbel61'YJ1bbfl hVi'LI b'U 

(}11bbAldVi'LI 61VJ'Ubbl:1~~bb"IJ'UVJ'U zj-:i~LJ~mru 60-60-520 bbl:1~ 4371~1Adn{~ ~ml1V1i!n.U11fa\91 
" 

100 n{~ (}11~~1~u 'Ueln"iJ1nd .U11l'\flj\91 cJ'-:iLJd~neluJi'1u1(}11:iJ'U~l:1~mu1ml1V1611tJ'1l'Wt91€lnJi'1tJ 

'Ueln"il1nd.U111 '\flj\91cJ-:J bll'UbbV1~-:i~1f111J'llmb~el btJ (fiber) -d1 tJ b 'Ufl1J61\91LJ~mruAm dm(})mell:1 Uel-:Jtl'U 

mdbilt91Vf el-:i~n bb61~ 1dA~~b1-:i~116TI VI rub ~m"il1n ~1'LI'llel-:J b'U~elnV1~eli1LJd~neluJi'1m~el1tJ~~1f1ru " ., ., 

b~ el btJ el 1V11d J\1tJAru~1vi 1-:i lf1'1l'U 1 n1 d bbl:1 ~LJ d~ 1u'11tl ~-:in~ 119/\'11 Vi~ u~1Jl A?l 1~ ld bl b~ el n 
' " 

{uLJd~vi1'U15'11J~'1l~~LJ ddtJ'1Jtl~ el11-:i mtJ 'LI elm Vltfo 1 LJ"iJ1n~ n bb61~~611ii el-:iri'LJd~ neluvi1-:i bA~'ll el-:J 

.U111'\flj\91V111'U"il~bb(})n~1-:in'U1 LJ b~el-:i"il1nu"il~tJ~1-:i 1 b-d'U mtJVT'Llq m~mdbnu b~tJ1 ?lf11'\fljbb1\91~el~ 

'llel-:J?lm'LI~LJ61n (1ddru~ bbl:1~Aru~. 2559) 
" 
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ei~fit.h~neiu611A'~ t.J~mru 

~~~nu (calories) 86 
., 

Y'111l.J~'\.J (%) 53-76 

1t.J'J~'\.J (g) 3.2-4.9 

l'IJir'Ll (g) 1.2-1.9 

rnflu1m\7l'J\91 (g) 19.0-39.3 

b~eJ1tJ (g) 2 

bbAm61JtJ:i.J (mg) 2-4 

vJei?lvJd'?l (mg) 89-116 

bVl~n (mg) 0.4-0.5 

l\911lJ'\.JbeJ (mg) 281-435 (l.U.) 

l\911lJ'\.J6/J(mg) 7-10 

l'\.JeJ~61J'Ll (mg) 1.5-1. 7 

1miJ'Ll u 1 (mg) 0.06-0.15 

1\911ll'\.J u2 (mg) 0.06-0.15 

~m: nmln'll'Ll1f11'J, (2530) bb~~ USDA Nutrient database 



,,; 
'U'Vl'Vl 3 

3.1 -en.Jn-aw • 
1. 'lJ'W1 b Vl61bbrl1'll'W1~ 300 ml 

2. 'll1~1Vlmbn1'll'W1~ 500 ml 

3. offe:i'U'l"lm?!~n 

4. m~'UeJ'W'l"lm?!~n 
., 

5. mmwN 
6. 'W:l.J'l"l1?!b"ile:Jh61.11'llifu 0% 

,, 
7. Vl1b:;Je:i Kefir 

8. Beaker 'll'W1~ 250 ml 

9. Cylinder 'll'W1~ 10, 25, 50, 100, 250, 500 ml 

10. Erlenmeyer flask 'll'W1~ 250 ml 

11. Funnel 

12. Forceps 

13. Hot air oven 

14. Autoclave 

15. Laminar air flow 

16. Loop 

17. Micropipette 'll'W1~ 2-20 µl, 20-200 µl, 100-1000 µl 

18. Cork borer 'll'W1~b~'W~11"1'WtJrnn:i 6 mm 
" 

19. Test Tube 

20. Eppendorf 

21. 'll1~b~~CJ:l.J Media 'll'W1~ 250, 500, 1000 ml 

22. b~CJ'I 

cJ ~ 
23. brrrn..:i'U..:i 
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26. -dei'U~rnnJ 

27. t>1~n~1 

28. bbvl(Jbbrll 

29. ~1'iJ11'lJ1(J 

30. il~ 

31. Anaerobic jar 

32. 96 Well plate 

3.2 ~~'U'Vl~~~totll 'lJnTa'Vl~~e:iu 
b~ei~1m'Lln1'j'Vl~?lei'U1~m"il1nmii1VlCJ1n1Jbb'l"lVltJ i1 2 '1J1J~ ~(Jd f1ei Staphylococcus 

aureus DMST 8013 bb~~ Propionibacterium acnes DMST 14916 

3.3 f1b'VJe:i{ 
AbvJei1 (Kefir cultures DC 1000 l (Danisco, Poland)) 

.& QJ ,f a o.I ' 3.4.1 n1'ab'Vn~b~£J{j'Vi'Jb"lle:lflbne:l'a 

vl1n1'jnJ~~'UVl1b~eJAbvJeiflVib"il~ru1~CJl.rrAbvJe:i1t:-J(J9/l1(Jn1'jA1 (Kefir cultures DC 1000 l) ' ., 

b"imb'IJCJ?I bUm1m 48 -ti'11ii-:i "iJ1mlw11mmei(Jb~milrn~~fibvJei1 (kefir grain) bb~~b~ii"i\'1'UTUVll 
b~ei1~CJ1-db~~fibvJei1 10 n~ii ~eJ'UlJ'l"l16'1b"ilei11J~LJ~m\>1J 200 iJ~~~\>l'j i111LJLJii~eiruviDi1Viei(J ' " 
bUm1m 24 -ti'11ii(j vi~(J"iJ1rnl'LlvhmJmmbb~~bilrn~~fibvJei1~ 4 eJ(JY'\1b'l.1m'IJCJ?I b~eil.rrbu'UVl1b~ei 
~el 1 LJ 

3.4.2 n1'ab\>1 ~(Ji!~ d el tl1 {j f1 b 'Wei {"iJ1 n'\Jil~'J b 'VI~ el {j bb~~'UiJ{j1 ~1 

n1'jvl1'UiJ5qJV1'1J b~iJ"iJ1ni11bii~~~1bVl~eJ(Jbb~~(J1v11 ei~1(J~~ 250 n-rii bb'1hl11i'bU'U 

'j~CJ~nm 24 -ti'11ii(J "iJ1ml'Lli111LJ~'Ll1Vibii~~bbt>1n1~CJn1'jb~mY1m1LJ 1,000 iJ~~~\>l'j (250 n-rii : 

1,000 iJ~~~\>l'j) i11~1'Utl1~mei(J1\ii1LJ~ii~eiruviDi1 80 eJ(JY'11b'l.1m'IJCJ?I bUm1m 20 'U1Vi ~n1Vi 
' " 
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b~'t.r'll~11'l'LllJ~1bVl~el\lbb6'1~'Llm1~1 "iJln~'Llb\il~C.JlJ'LllJ~\l 2'1J'Llvi1r,'11'Ll1Vlmbn1b~elvl1nl'j'VJiJn 1Vl6'16'1~ 
200 iJ6'1~~\il'j' '1J'LlV16'1~ 3 1 Vl6'1 bb~1i11V!1 b ~elA bi'lel1 5 b tlel1b~'Llil (w/v) b~lJ6'1\l 1 tJ1'Llbbl'i6'1~1 Vl6'1 ~?!lJ 

1Vfb-U1n'Ll v11m'j'UlJ~elruvi.niJ 25 el\lflWlmb~C.J?! bUm1m 24 48 bb6'1~ 72 i11:1-J'l Vl~\Jnl'j'U:1-Jv11 
' '\J 

nl'j'mel\lbbC.Jm:WviAbi'lel1 (kefir grain) eleln bb6'1~i11'LllJ~1\9lttJ~'LlbVl~C.J\l~ 10,000 x g bU'Llnm 10 

'Ll TVi bbCJ n \il ~ n el'Ll~\ltl l'LJ el\! b Vl6'11~11'lA el Ab i'l el 11tJb-U1bA~el\lvl1 bb Vl\l bb 'U '\Jbb 'Ii b8 el nbb ~\! (freeze dry) 

b ~elv111 Vi bb Vf \l bb6'1 ~ bnu Ab v'lel1 bb Vf \l H~ -20 el\lflw1m b~CJ?t b ~eli.111 tJ1 '1fl 'Ll m'j'vi vi?telu ~viBvi'1'LlelliJd6'1 
B?f'j'~ ~viBc'J'U~\ln"iJm'j'lJbel'Ll 161llJ1Vl1'j'"8b'Ll?lbb6'1~~VlBcJ'U~\Jn1'j'b"iJ~qJ'LJel\lbb'UAVlb~C.Jnel~1l'iel1 tJ 

< 
n 1 'j' Vl vi?! el 'U ~ Vl 5vl1 'Ll elliJ,16'1B?!'j'~eJ1\lB\l"iJ1n15'LJ el\! Srisayam and Chantawannakul 

(201 o) i11\911elu1\!A b v'lel1mv11bU'Ll?t1'j'6'1~mC.J1viC.J 1 .UJ1n~'Lltl6'1elvib ~el b~el"iJ1\l\911elu1\!Ab v'lel11 ml'l 

ri11m.LJ':1-JoLJ'LlVl 0.5-15 iJ6'1~n~lJ/iJ6'1~~\il'j' b\il~C.JlJ?f1'j'6'1~6'11C.J DPPH (2,2-diphenyl-1-picryl-

hydrazyl) 1viC.J 1oUblJVll'LlelmUtJ\911v116'1~mC.J1 Vfm.Jb mtl'llel\lel'LllJ6'1B?f'j'~ DPPH ~m1m-U:1-J-1f'Llb vi1nu 
'U 'ti ~ 'U 

iJ6'1~~\il'j' 1616'1'l1'Ll?f1'j'6'1~mC.J DPPH tJ~m\il'j' 1.5 iJ6'1~~m ~?1:1-J1Vfb-U1ntJl'l1C.J vortex ~\ll) 15 mV1 
1 'Ll~ijvi 1111 tJ1vif11m'j'vivin~'Llbb?l\l~ 517 m foblJ\il'j' vl1n1'j'VlV16'1el\l 3 ~11viC.Jij ascorbic acid b U'Ll 

'\J 

positive control i11rh~1\9lm1°11tJ1ruvi1 % inhibition zj\l % inhibition ?!1lJ1'j'b\A1'Ll1fl.J11'llil1lJ 

?!lJnl'j' (1) (Srisayam and Chantawannakul, 2010) bb6'1~'j'1C.J\l1'LlbU'Llf11 IC50 Ael m1m-1f:1-J'llel\l 

?11 'j'~ el el n ~vi B c'Ju ~\! elliJd 6'1B?!'j'~1\9l 50% 11'l"ll1 n nl'j'?f ~1 \! m1i'l bb?I vi\! ri11:1-J6':1-J~'Ll 5'j'~VJ11 \! % 

inhibition nu m1:1-J b .LJ':1-J.LJ''Ll'llel\l\911 el u1\!A b v'lel1~1 off 

% inhibition = (Absorbance 517 Control - Absorbance 517 Sample) x 100 

Absorbance 517 Control 

3.4.4 n 1 'S'Vl ~ ~e:i·1.rn THJ'U ~ .:i m 'a b\J~t1j "I.I e:i.:i bb u rivh~~ ri e:i 1Vibn~~1~'W15 Agar well 

diffusion 

bb'UAVlb~C.J~1.Uvivi?!el'U11'lbbn P. acnes DMST 14916 bb6'1~ 5. aureus DMST 8013 vllnl'j' 

b~l~b~C.J\lb~el 5. aureus DMST 80131'Llel1Vl1'j'bVl6'11 nutrient broth (NB) UlJ~elfi.JV!JliJ 37 
' '\J 

el\lf11b6/lm~C.J?! bU'Llb16'11 24 i11lJ\l 611'Ll P. acnes DMST 14916 b~C.J\l1'Llel1Vl1'j' brain heart 

infusion (BHI) broth UlJ~elfi.JV!JliJ 37 el\lf11b6/lm~C.J?! mC.J1oi'?tm1~Heleln"8b"iJ'Ll 1vim~1~b~C.J\l1'Ll 
' '\J 

anaerobic jar bU'Llb16'11 48 i11:1-J'l "iJln~'Lltl~'UA11lJ~'Ll'LJel\lb~elVlV1?!el'U1ml'lbvi1nuri11:1-J~'Ll 
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JJ1\91'Hi1'W McFarland No.0.5 (1.5 x 108 CFU/ml) ?11Vl-rrn~e:i 5. aureus DMST 8013 bb(;l~ 
"' 

McFarland No.2 (6 x 108 CFU/ml) ?11Vl-r'Ub~eJ P. acnes DMST 14916 9!11m':i spread plate 

1'WeJ1Vl1':i nutrient agar (NA) ?11Vl-r'Ub~eJ 5. aureus DMST 8013 bb(;l~ spread plate 1'WeJ1Vl1':i 

brain heart infusion agar ?11Vl-rrn~e:i P. acnes DMST 14916 b~l~Vl~lJbVlt.11.ff cork borer 

'LJ'W1Vlb~'W~1'Wl'1'W~nm'I 6 :Wr;i~ blJVl':i ~1n'1'Wr;i~mt.11'i'1e:i~1'lvi'1ml1n~'W~~1'Um':i~1b~e:i1 Vi~':i~~'\J 
'\J 

t.1Tu5~1'W~ ampicillin ~':i~~'\Jm1m.UJ.Jo1J'W 1001JJ1A':in-rJJ/:Wr;i~~m u~mvi':i 501JJ1A':i~Vl':i bU'W 

positive control bbr;i~J1n~'W~lb~mU'W negative control tllb~eJ 5. aureus DMST 80131'\.Jt.lJJ 

~e:iruVJJl:W 37 eJ'lr1lb6'/lr;ib"St.161 bU'Unm 24 -&11m bb(;l~ b~eJ P. acnes DMST 14916 t.lJJ~eJruVlJl:W 
'I 'U 'I 'U 

37 eJ'l1'11b6'/lm&St.161 J11t.11lil'61J111~He:ie:in'llb~'W1'W anaerobic jar bU'Wb1m 48 -&11JJ'I U'WYimrnm':i 

'VlV161eJ'\J bVltJlVl'LJ'W1Vl b~'W~1'Wl'1'W~nm'l'LJeJ'l'\J~b1rucJ'\J ~'I ~VltJ1 mu'W:Wr;i~ blJ\'l'j 'Vllfll'j'l/lV)(;leJ'I 3 ~1 
'\J 

(Srisayam and Chantawannakul, 2010) 

d ... 

3.4.5 n1':i'VIV1~eiuqV1'5E1uE1.:irh1m':i:UbeJ'U 16ll:u1'VI1 ':i6Bb 'W~ 
1 bA'Jl~~~'VltcJ'\J ~'In~ m':imeJ'W 16'/lJJ1 'Vl h~b'W61~Vlbb '\.Jr;i'lm~1 n Momtaz et al. (2008) 1-ff 

\911 e:i~1'IA b 'VJ e:i1~r;i~r;i 1t.11 'WJ1n~'W~l'W m':i~1 b~eJ '\.J~mvi':i 60 h11ri1~ vi1 b~JJ611':ir;i~m t.116'/l b~ t.1JJ 

vJe:imvJviuvJbvJe:i1 (0.1 hrn1{ pH 6.8) '\.J~mm 401JJ1m~vi':i t:.J61J.Jnrne:i'W16'/l~ mushroom 

tyrosinase (Sigma-Aldrich, USA) 25 ~uvi/:Wr;i~~Vl':i '\.J~mvi':i 20 1JJ bA':i~Vl':i 1 'W 96 well plate 

~1n'1m~JJ611':i~'llil''W (substrate) L-3,4-dihydroxyphenylalanine (L-DOPA) ~r;i~mt.11'W 0.1 blJ 

r;i11 PBS pH 6.8 '\.J~mvi'J 801J.JbA'J~V)'j bVltJ~A11lJboUlJoU'W~VlVl1tJ'LJeJ'll'i'1eJ~1'1Ab'VJeJfrv11n'\J 15 

:Wr;i~n-rJJ/:Wr;i~~vi':i ~'IH~e:iruVJJ1:WVie:i'lbU'Ub1r;i1 15 'W1Vl t!11'lJ1V1ri1m':iV1V1n~'Wbb61'l~ 475 mb'W 
' '\J '\J 

blJVl':i bVlt.11.ff kojic acid m1moUJ.JoU'W~V1Vllt.1 301J.JbA':in-rJJ/:Wr;i~~Vl':i bU'W positive control b~e:i1vi' 
1'11 OD t!11'lJVJ1ri1 % inhibition ~'161l.Jfl1':i (2) (Momtaz et al., 2008) 

% inhibition = (Absorbance 475 Control - Absorbance 475 Sample) x 100 

Absorbance 475 Control 

3.4.6 m':i'Vl~~eiuq'VIE~1'Ubei'U 16ll:u1'VI1 ':i6Bb 'U~ 
1 'W m1'VlV161e:i'\Jdvh~m ~e:i b u'U m ':i'Vl V161e:i'\J ~'Vlt be e:i'llil'W11\911e:i~1'1f1 b 'VJ e:i1~ t:.J(;l 1 'W m1 cJ'\J ~'I 

beJ'W 16'/lJJ1 'Vl b~b 'W61Vl~eJ 1~ bV1t.1L11\911e:i~1'1A b'VJe:i1~m1m.UJ.Ji'W~1'1 1 m 1~r;i'l 1 'W 96 well plate ~~ 
beJ'U16'/l~e:it.11'W'lJ~mru 201JJ1m~vi':i ~1n'1m~JJ611':ir;i~mt.1'1JeJ'I substrate L-DOPA ~r;i~mt.11'W 0.1 

'\J 



b:IJ\9l'l b~ei1tii'rh OD thhJvnri1 % inhibition ~'Ji,'f:!Jf11'l (Momtaz et al., 2008) 

% inhibition = (Absorbance untreated group - Absorbance treated group) x 100 

Absorbance untreated group 

JI ~ 
3.4.7.1 nTmH.J..:Jb61Jli'lli'l 

18 

b61J61611!;11J'IJtJ\7lbf11~ (adherent cell lines) vfloU'h..im'J~n~1 Ae:J b61J61~tln~ HaCaT 

(Human HaCaT cells) zj,:iblJ'Ub61J6l~~TV!ii''l~'W'\J'W U1b61J61~ HaCaT b~cM1'We:J1V!1'l'IJtJ\71 DMEM 

(Dulbecco's Modified Eagle Medium, GIBCO & lnvitrogen Corporation, USA) Vi 

U'J~neiutii'1C.J 10% fetal bovine serum (FBS, GIBCO & lnvitrogen Corporation, USA), 1% 

penicillin-streptomycin (GIBCO & lnvitrogen Corporation, USA) b61J61611m.1'0J~~m~C.J'l.fl1C.J11'1 
' ' 

l'leiuViM111~ 5% co2 VimuV1.niJ 37 mY'11b61Jm6/lC.J(,'f 
'U ' 'U 

3.4.7.2 nTa\9111:Ui;!eJ'Ufl111lbU'U~~~m61Jli'l~~1~15 MTT assay 

15ni'J\9l'l1'0Ji,'fe:J'\Jvl11(1)1\7lm~C.J'lb61J61~ HaCaT (Human keratinocyte HaCaT 

cells) 1'W 96-wells plates bU'Wb1m 24 .rr11:1J-:i 'OJ1ntY'Wb~:1Jvi'1ei~1-:iAbvJe:J~~m1rn.V:1J-LJ''W~1-:i 1 D:IJ 

H.n1C.J1~(,'fm1~ 5% co2 ~e:iruV1.niJ 37 ei-:iY'11b61Jm6/lC.J(,'f bU'Wnm 24 .rr11:1J-:i b~mwun1V1'W\7lb~:1J 
' 'U 

i,'f1'J61~611C.J MTI (3-(4,5-dimethylthiazol-2-yl)-2,5-diphenyltetrazolium bromide) 61'11'Ubb~ 

6l~V161:1J 1mtii'ri11rn'1J:1J'1l'Wi,'l\71Vl1C.J'1Jei-:i(,'!1'J6l~mC.J Mn bU'W o.5 il61~n-fo/ili.1~~m 'OJ1ntY'Wv\'1m'l 
' ' 

'W1b'Wb:IJ\9l'l vl1f11TVl\7lffiJ'\J~1 3 A~'I bb6l~A1'W1ru % cytotoxicity ~'li,'f:!Jf11'l 

% cytotoxicity = (Absorbance untreated group - Absorbance treated group) x 100 

Absorbance untreated group 



'U'VIVi 4 

''il1flfll';j'Vl~?leru1~vhmd~mn~fl~tw:::'Vl1-:im c.im'V'l'Uel-:JA b V'Jel{u~5qJV1'1l (m'V'I~ 4.1) bb61::: 

tl1'V1'W'rnbVf-:i'Uei-:iAbV'Jelfo~TI''IJV1'1l~-:i?11~'1lD~ Ael AbV'Jelfo~~1b'\!1~el-:i .V111'V'I~ bb61:::-:i1~1 (m'\AI~ 4.2) 

1~vhfl1';j~fl~l~fl~ru:::'Uel-:J fl~tl fll';ibbCJfl~tl Al pH LJ~mrum1~blltim~'Uel-:Jtl~~~1tifll';i'V1irfl 
bb61 :::LJ~m ruJ 1'\!1'W' fl bb Vl-:J'Uel-:JA b vJ el{\911el~1-:J b~ el'W ~ 1';iru11 m~el-:i fl~tl 'V'lu11 fl~tl'Uel-:JA b vJ el{ti~ ~1 
b '\!1~ el-:i~ :::iJ fl~tibu'\Al1:::\911iJri11~ bb ';i-:J'1lel-:Jfl~ti 1 ti ';i:::vi'uLJ1u fl611-:i ~ -:i bb~ ~ lti fll';i'V1ir fl b llti b 1611 24 

.&11~ -:i 'U ru:::~ fl~tl'U el-:J Ab vJ el {u~ .V111 'V'I~ bb61:::-:i1 ~ liJ fl~ tlbO'\All::: \9111 ti d :::vi'uLJ ltl flm-:i b~ el~ 1tifl1 d 

'V1irrnllm 1m 72 .&11~-:i bb61:::'\Alu~ fl~ru:::fll';ibbCJfl~tl'Ue:J-:Jtl~TiqJV1'1l'V1irrnfi~~tlb~el~ltlfl1';i'\!1iJrn llu 

b1m 24 .&11m c.irni'tiAbV'Jel{ti~~1b'\!1~el-:Jb~~bfi~fll';ibbCJfl~tl~b1mfl1';i'V1irfl~1u1LJ 48 .&11m ~lfl 
fll';i'Vl~?lelUAl pH bb61:::LJ~mrum~~-:J'\!1~~'V'lu11AbV'Jel~ti~'1r111'V'l~iJA1 pH ~1~~~bb61:::iJLJ~mru 
m~~-:i'\!1~~?1-:i~?I~ zj,:i~-:i 2 ~fl~ru:::b~~~u~nm:::c.i::: b1611fll';i'\!1iJfl~b~~~u 'Uru:::~Ab V'Jel{ti~~1 

" ' 
b'\!1~el-:iiJA1 pH bb61:::LJ~mrum~~-:i'\!1~~ hfoLJ-;j~tJ~1~nmfl1';i'\!1iJfl 1~CJ61~61-:J~';i:::c.i:::nmfll';i'V1irfl 
~ 48 .&11~-:i bb61:::b~~~u~nm 72 .&11~-:i zj-:i?lel~A~el-:inuLJ~mrum~~-:i'\!1~~ ~1tiAbV'Jelfom1~1 
Al pH b~~~u~1m:::c.i:::nm1tifl1';i'V1irrn~~~tl 'Uru:::~LJ~mrum~~-:i'\!1~~b~~~tl~ 48 i11m bb61::: 

61~61-:i~ 72 .&11~-:i bb~el~1-:i1 dn~1~LJ~mrum~~~ti61-:iJuhJiJri11mb~fl~1-:intimfl'W'flel~1 mh-:i " 
0.21-0.23% 1 u~1ti'Uel-:itl1wurnbVf-:i Ab V'Jel~ti~'1r111 'V'l~1 VfLJ~mrutl1'V1'W'mb Vf-:imfl~?l~';iel-:J61-:im ' 
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/' 

0 " 
nT~'Vl1bbVl'l 



'U~A1bvt~e:i.:i~ 24 i11~.:i 

'U~.U111~\?l~ 24 i11m 

'U~.:i1\911~ 24 i11m 

'U~A1bvt~m~ 48 i11m 

'U~oLJ111 ~(?)~ 48 i1 fo.:i 

'U~.:i1\911~ 48 i11m 

'U~A1bvt~e:i.:i~ 12 i11~.:i 

'U~oLJ111 ~(?)~ 72 i11~.:i 

'U~.:i1\911~ 72 i11m 

'W~A1 b vt~ e:i.:i 1l]~1'U m1vtirn 

'U~.U111~\?l1ll~1'Wn11vtirn 

'Um1\9111l] ~1'Un11vtir n 

++ 

+ 

+ 

++ 

+ 

+ 

++ 

++ 

++ 

x 

v 
v 
v 
v 
v 
v 
v 
v 

+ vtme.1fi.:i 1~~uri11mb1'l'ileJ'ln~'W 

vt~1e.1fi.:i1l]1\il~1n11V1~?1e:iu 
,, 

v vtme.1fi.:i :Wm1bbC.1noU'U 

x vtme.1fi.:i 1l]:WnTrne.1n.ff'W 

pH V!~'lvtiJn LJ~~1tuffWl 

4.82 

3.86 

4.61 

4.60 

3.70 

4.75 

4.86 

3.61 

4.90 

(%) 

0.39 

0.90 

0.21 

0.68 

1.13 

0.23 

0.34 

1.13 

0.21 

21 

0 Q.I .., 

'UlV!'UflbbV!'l 

(g/100 ml) 

0.66 

1.44 

0.50 

0.74 

0.99 

0.62 

0.82 

1.47 

0.55 

2.49 

1.47 

0.20 

4.2 ~~'Vl~6'1B'Un1';i~U8-.:ib~B Propionibacterium acnes ~1~15 agar well diffusion 

t;.J6'1'Vl~?lmm11c'Ju~.:ib~eJ P. acnes \il1e.115 agar well diffusion 'iJeJ'lAbvJe:ifo~5qJVl'iJ~'\Jl1 

1'W1~CJ~b16'11n11vtirn~ 24 i11~.:i AbvJeJ~'U~A1bvt~e:i.:i1l]?11m1i;ic'Ju~.:ib~eJ P. ocnes 1\ii' bb6'1~ 
AbvJeJ~'U~.:i1\911?11m1i;ic'Ju~.:ib~eJ11i1~1~~uri11m.U~.U'W 100 iJ6'1~n~~/iJ6'1~~~1 ~'WhJ 'iltu~~A 
bvJe:ifo~.U111~\?lbn\?lm1~mm1i;i1'Wm1c'Ju~.:ib~eJ P. acnes 1\il~1~C.1~b1mm1vtirn~ 72 oti'11~.:i ~ 
ri11m .u~.u'U 250 iJ6'1~ n~~/iJ6'1~~~1 b V1 e.1.:ie:i~1.:i b~C.11 'UeJ mnnl1''U~5qJVl'iJ~1l]1\il~1'U m1vtir n 1l] 

?11m1i;ic'Ju ~'lb ~e:i P. ocnes 1Ji' bb?l\?l'l 1 ~b ~'U111~C.1~b 1mm1vtirn~b ~~~'UG1.:Jt;.J6'11~ri11~?11m1i;i1 'U 



22 

i.J i.J I i.J I I I 

f111tJ'UtJ'lb~eJ P. acnes b~:J.J:fi'U b'1i'Ub~CJ1nu1~\ilum1:J.JboLJ:J.JoLJ'UVi1~\ilum1:J.JboLJ:J.JoLJ'UVi?t'lVi?tV1 250 
" ' 

~ 1 ~ \ilu fld1d.Jb oLJ:J.JoLJ'U 250 iJG1 ~ n-r:J.J/iJG1~~ ~1 Ab vJe:ifo:J.J'l1~1i1fn 1d.J ?! 1d.J11b\ 1 'Ll f111 tJ'U e 'lb ~e:i P. 

acnes 1~?t'l?!VI 1V1CJi1b~'U~11'1'U~nm,:i1,:i1mvhnu 14.67±0.58 iJG1fa:J.Jm 1e:i'lG1'ld.J1AeJAbvJe:ifo:J.J~1 
" ' " 

'Ud.J~1bVl~eJ'l~ 24i11:J.J'l 

'U:J.J~1bVl~m~ 48 i11m 

'U:J.J~1bVl~e:i,:i~ 72 i11m 

'Ud.JoLJ111 ~VI~ 24 i11:J.J'l 

'Ud.JoLJ111 ~VI~ 48 i11m 

'Ud.JoLJ111~VI~ 72 i11m 

'Ud.J'l1~1~ 24 i11:J.J'l 

'U:J.J'l1~1~ 48 i11m 

'Ud.J'l1~1~ 72 i1 l:J.J,:i 

'Ud.J~1 b Vl~ e:i,:i 1JJ~1'Uf111Vl&Jf1 

'Ud.JoLJ111~VI1JJ~1'Ufl11VliJf1 

'U:J.J'l1~11JJ~1'U m1viirn 

Ampicillin (100 µg/ml) 
~ ~ 

'l11 n~'UVi~1'Um1'JJ1 b ~e:i 

~1bO~CJ'lJeJ'lb~'U~11'1'U~nm'l'lJeJ'l inhibition zone (mean ± 

(mg/ml) 

1J.Jc'Juc'J,:i 

7.00±0.00 

8.00±0.00 

1J.Jcrue,:i 

1J.Jcrue,:i 

1J.Jcrue,:i 

1J.Jcrue,:i 

1J.Jc'Ju8,:i 

8.67±0.29 

30.67±0.57 

1J.Jcrue,:i 

" 
SD)(mm) 

100 (mg/ml) 

1J.Jc'Juc'J,:i 

8.00±0.00 

9.00±0.00 

1J.Jcrue,:i 

1J.Jcrue,:i 

1J.Jcrue,:i 

1J.Jcrue,:i 

7.00±0.00 

11.50±0.50 

30.67±0.57 

1J.Jcrue,:i 

fld1d.J b oLJ:J.JoLJ'U 250 

(mg/ml) 

1J.Jc'Juc'J,:i 

10.00±0.00 

11.50±0.00 

1J.Jcrue,:i 

1J.Jcrue,:i 

9.00±0.00 

1J.Jcrue,:i 

11.50±0.50 

14.67±0.58 

1J.Jcrue,:i 

1J.Jcrue,:i 

1J.Jcrue,:i 

30.67±0.57 

1J.Jcrue,:i 
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" " 4.3 ~~'VlV1~B'Un1'H1uf1~b~B Staphylococcus aureus ~1v15 agar well diffusion 

b~elU1Ab'VJelhm6t1]V1'lJ~'l 3 'lJUvi mviviG1el'Un1'HJ'U~'lb~el 5. aureus ~'Ul1 Ab'VJelhi:w 

oif111 ~vii1~vit1 tm1'HJ'U ~.:ib ~el 1~vin'lh.:i nmm"iVtirn "il:w~.:iu:woif 111 ~vi~1~~1t1m"iVtirnni1~vit1 ti 
nl"itJ'U~'lb~el 5. aureus 1vitJi1b~t1~1121t1~nm.:i1.:i1mvi1n'U 9.00±0.00 :W'1~b:wm 'lJru~~Ab'VJelfo:w 

'U 

~1bV!~el.:i1 ~rhn1"itJ'U~'l~"i~tJ~nm1 tinl"iVtirn~ 72 i11:w.:i bvll~tl ~1t!Ab'VJelfom1v11vin'li1.:ib1m 
' 

nl"iV!il'n 1~G11:1Jl"ifltJ'U~'lb~el 5. aureus 1~ "il~b~tl 1~11m1:wmm"ifl 1 tln1"itJ'U~'l"il~bbU"i~tl\91"i .:in'U 

rn1moif:woifmb'1~"i~tJ~nm1tim"iVtirn 1vitJAb'VJelfo:woif111~vi1m~m~nmm"iVtirn~ 72 i11:w.:i ~"i~li1'U 
A11moif:woift1 250:W'1~n1':w/:W'1~~\91"i1~A11:WG11:1Jl"ifl1tim"itJ'U~'lb~el 5. aureus mn~G1vi 1vitJi1 

' 

tl:W~lbV!~el'l~ 24 i11:w.:i 

tl:W~lbV!~el'l~ 48 i11:w.:i 

tl:W~'JbV!~el'l~ 72 i11:w.:i 

u:woif111 ~vi~ 24 i11m 

u:woif111 ~vi~ 48 i11m 

u:woif 111 ~vi~ 7 2 i11m 

tl:W'l1vl1~ 24 i11:w.:i 

um1v11~ 48 i11m 

tl:W'l1vl1~ 72 i11:w.:i 

u:w~1 b Vt~ el.:i 1~~1t1m"iVtirn 

u:woif 111~vi1~~1tln1"iV!il'n 

u:w.:i1v111~~1t1 nl"iVtirn 

Ampicillin (100 µg/ml) 
" " 111 n~t1V1~1t1 nl"i'Jhb ~el 

A1bO~tJ'lJel'lb~tl~1121tl~nm.:i'llel'l inhibition zone (mean ± SD) 

A11:W b oLJ:WoLJtl 50 

(mg/ml) 

1~tJ'UtJ'l 
" 1~tJ'UtJ'l 

10.67±1.15 

7.00±1.00 

9.00±0.00 

11.00± 1.00 
" 1~tJ'UtJ'l 
" 1~tJ'UtJ'l 
" 1~tJ'UtJ'l 

34.67±0.57 

1~t!'U~'l 

'U 

(mm) 

m1:w b oif:woif ti 1 oo 
(mg/ml) 

" 1~tJ'UtJ'l 

1~tJ'U~'l 

10.33±0.57 

9.67±0.57 

11.67±0.57 

16.33± 1.528 

1~t!'U~'l 

1~tJ'U~'l 

1~tJ'U~'l 

34.67±0.57 

1~t!'U~'l 

250 (mg/ml) 

1~tJ'U~'l 
1~t!'U~'l 

12.00±0.00 

16.00±1.00 

19.00±1.00 

25.00±1.00 

1~t!'U~'l 

1~tJ'U~'l 

1~tJ'U~'l 
1~tJ'U~'l 

9.00±0.00 

1~t!'u~.:i 

34.67±0.57 

1~tJ'U~'l 
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4.4 t·Hi1n1';i'Vl~r;teJ'lHl'Vl~~1'UeJ~\jr;i~r;t';i~"lleJ.:l~b~eJ+u~5qiVl"ll~1E.J15 DPPH radical scavenging 

assay 

eH'Hl11Vl \916'1eiu~viB~1'\.JeJ'4~~8?11~'1J eNA b 9/Je:rh.i11511jV1'1J 1\91 C.JlB DPPH radical scavenging 

assay "ll~11C.J·:nuei~1uri1'1JeJ\l IC50 zj\lA1 IC50 AeJA1f111llboLJlloLJ'\.J'1JeJ\l?l11Vl\91?1eJ'U~?l11111blcJ'U8\l " 

1 bf111~~A1 IC50 '1J eJ\l Ab 9fJ e:i fo11511jV1'1J bb~ ~ ~'IJ-0~Vi'Ul1 Ab 9fJ eJ fo11 ~1 b Vl~ eJ \l bb~ ~ Ab 9fJ e:i1u11\l1~1i1 

ri1111?11m1bl 1 um1~1ueiu11~8?11~?1\l~'\.Jb~m V1C.Junuu11~hJ11i1~1um1VldJ'n bb~~m111?11m1bl 1 u 
'" " 

~viB"ll~~1~\l b~m~C.J~b1m 1 um1VldJ'n~\l~'\.J e..i~fl11Vl\91?1eJUViU11 AbY1e:ifo11\l1~1i1m111mm1bl 1 u 

n11bU'\.J~l'\.JeJ'\.JJJ~8?11~?1\l~?l\91~1~C.J~b1m1um1VldJ'n~1u1tJ 72 -&1111\l i1ri1 IC 50 e:i~~ 0.78 
'I 'U 'U 'I 'U 

'\.Jll511jV1'1J~1:iJ~1'\.J 

fl11VldJfl 

7.04 

1.72 

2.16 

6.41 

1.00 

1.57 

IC50* (mg/ml) 

4.23 2.00 

2.51 2.51 

1.26 0.78 

*Al IC so bfl\91'<\J1flfl11Vi~eJ\91 m19/J1~Vll1\l %inhibition bVlC.J'Utl'Uf111llb oLJlloLJ'\.J'(JeJ\l\ll1e:i~1\lAb 9/Je:i11\91C.J 

1-U 4 m1moLJ'11oLJ'uf1e:i 0.5, 5, 10 bb~~ 15 :n~~n-r111:n~~~\911 bb~~v11m1vi\91?1e:imJ1 3 ri#\l 
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8 f' 
i 
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E 4 
i I .. , ................... J ~ .. 

0 I ~ t:nb'VlffiN 
"' ~ 3 I I 1111 oLJ11b~~ r 

-~ 

I I -~ ~~ 
2 I • ~1~1 

0 111111 
Control 24 i1hM 48 i1hM 72 ilbl.M 

tl-a~bil'Vlnwm!n 

' ,, 
4.5 e..i6'ln1-aV1~&ie:iuqV15~u~.:i be:J'U 16ll1J1VJ1-a61ib'U&i 

f11"j'Vl\7161eiuci'VlBcJ'u ~.:i n'<ilm~/,J bffw 161l1J1Vl1 ~68b 'W61'1Jei.:if1 b vJei{'W1J5'11JV1'll~d~~um11J boV1JoU'W 

15 bb61~ 30 :W61~n-r1J/:W61~~ ~d 'V'lu11m11J6111J1"jbl 1 'W mdcJ'u ~.:in'<il m~mei'W 161l~ b ~1Jmn~'W ~ 11J 

d~tJ~nmmd'v1ii'mb61~~~~um11Jb oU1JoU'W~~.:i~'W b\7ltJ~"j~tJ~nm 1 'Wm~'V!iln~ 72 .rr11m bb61\71.:i'l'VlB 

cJ'u ~ .:i n'<il n ~"j/,J b ei'U 161l1J1'Vl1dsab'W611~61.:i~ 61 \71 f1 b vJei{'U1JoLJ'111'V'l\71~1~'<il1nn1d'Vlil n b lJ'W d~ tJ ~ b 1611 7 2 
" ' 

b'V!~ei.:ibb61~.:i11?hiiri1mdcJ'u~.:i1n~bf1tJ.:in'W bv-i1nu 48.41±0.33% bb61~ 48.99±0.19% ~11J~1~u ~ 
d~~'\JA111JboU1JoU'W 15 :W61~n-r1J/:W61~~m (~1~1.:iV1 4.5) 
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24 48 mi~ 72 -&1 hM 
., ., ' .., .., 

m1:w b 'IJ:W'IJ'Ll fllf11'HJ'\JcM 
'll'Ll~'?JmAbvh:i1 (mg/ml) (%±SD) 

'Ll:W~l b'Vl~e:J~~ 24 -&11:w~ 15 21.64±0.26 

30 41.49±0.22 

'U:woif111 ~~~ 24 -&11m 15 14.65±0.16 

30 22.10±0.06 

'U:w~1~1~ 24 -&11m 15 27.03±0.21 

30 61.55±0.28 

'U:W~1b'\!1~e:J~~ 48 -&11:w~ 15 41.45±0.28 

30 44.35±0.34 

'U:woif 111 ~~~ 48 -&11m 15 24.71±0.18 

30 47.50±0.24 

'U:w~1~1~ 48 -&11m 15 40.56±0.32 

30 76.80±0.29 

'Ll:W~1b'\!1~e:i~~ 72 -&11m 15 48.41±0.33 

30 90.46±0.17 

'U:woif111~vi~ 72 -&11m 15 55.52±0.19 

30 99.60±0.06 

'U:w~1~1~ 7 2 -&11m 15 48.98±0.19 

30 81.29±0.17 

'U:W~lb'\!1~e:i~~1~~1'Ufnrn~n 15 13.32±0.07 

'U:WoLJ11 l ~~~1~~1'Uf11'.i'\!1~fl 15 7.59±0.14 

'Um1~1~\~~1'Ll m'.i'\11~ n 15 19.12±0.29 

4.6 t:-.i~n1'.i'Vl~i;!eJ'Ufl11dJbth..1-W~~m6ll~~ HaCaT 

1 'LI f11'.i'Vl~?1e:ium1m U'UY1~~m6/J61~ Ha Ca T \~A'~ b~ e:i nf1 b vJe:i1m.i51lJ~'IJ~'.i~ CJ~ b 1611 fll'.i 

'\11~ n 7 2 -&11:w~ 1 u1 '1il 'LI fll'.i'Vl~?ie:iu b ~ e:i~"il1 rn U'U '.i~ tJ ~ b 1611 fll'.i'\11~ n~1Vf~'VIBY11~~1Jl1~~ 
' ' ' 

v11m'.iPin~1MVi?1vi bb61~v11m'.i'VIVl?le:J'\JVl'.i~~urn1moif:woif'UVi 5 bb61~ 50 :D61~n-r:w/:D61~~\71'.i 
'\J ' 
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b ~ei~"illf1~ so :n~~n-rd-1/:W~~~vi~ zj~ bll'Wm1m'1Jd-1'1Jmtl'WvtmCJ~v11m~vi~?1eiu b ~m"il1mtl'Wm1d-I 
b '1Jd-1'1J'W~vrn ~vitvi1~~1m'V1~v11m~Pif1'ljl ~1'W~ s :n~~n-rd-1/:iJ~~~vi~ btl'Wmld-1 b'1rd-1'1r'W~Vl~?teiu 
b ~d-l~'Wm b ~ eJ~"ill f)~ eJ~f11~V!1A11d-I b-0d-1'1r'W~AlWJl"il ~ 1lJ b lJ'W~'lj~ el b61J~~ Ha Ca T ~rn f11~Vl~?!eJ'IJ 

V1'\Jl1AbvJei~TI'ru~'IJVlf1'1Ji'.J~jjm1d-lblJ'W~'lj~m61J~Gl HaCaT ?!~ ~m1m'1Jd-1'1J'W so :n~~n-rd-1/:W~~~vi~ 
v ' ~ 

~1d-l~~f1 bvJei~'Wd-1'1r111 Y1~~~~v1um1d-I b'1rd-l-0'W s :n~~n-rd-l;:W~~~vi~ ~1'WAb vJei~'Wd-1~1 b vt~ei~bb~~'Wd-1 
~1\7)1jjm1d-lbll'W~'lj~eJb61J~Gl HaCaT ~1mn 1~CJjjfi1ri11mlJ'W~'lj~eJb61J~Glbvi1nu 0.8S± 1.38 bb~~ 

7.61±2.89% vi1d-16'11v1u (vi1~1~~ 4.6) 

.., ,, 
ri1m1mlJ'W~'lj fnld-Jb'(Jd-J'(J'U 

(mg/ml) (%±SD) 

s 0.8S±l.38 

so 8S.40±3.06 

s 70.87±0.S4 

so 99.32±0.66 

s 7.61±2.89 

so 94.47±0.37 



d 
'U'Vl'Vl 5 

m'J~n~1f1bvJe:ifo:1-JTI'f1JVl'lJ~1Jllinn ~1b'j;j~e:J~ ·1h11Y1~ bb61~ ~i~11um'JcJ'U~~b~mbtJAvh~tJ 
~b'Ui..!~1b'j;j~'lJmm'Jbi1~~1 2 'lJ'W~ fie:i P. acnes bb61~ 5. aureus ~n~1n'V1t\li'1ue:Ji..!:1-J618~'J~ cJ'U~~ " "'I , 'U 

be:Ji..! 161JlJ'1'Vl1 'J61Jbu~ bb61~~n~1m1:1-Jb uu~~~m6/J6161'16111b ~m.Jd~ 1tJ'lJu1 um'JLJ'J~tJn~1-t'vuw~..J~ ~ifo.J61'1 
' 

b 1'1J~1e:Jl~A1 i..!e:Ji..!1 A~ 1~ m1h n1'J'\ll~~e:J'LJ'j;j1b1611'\;jii' n~ b '\;jlJl~~lJ 1-rrd~ tJ~ b 16111 i..! nl'J'j;ji!' n 3 

·1h~nmJ11tJnu 1Jlbbn 24 48 bb61~ 72 -ti'11:1-J~ btl'UoLJe:JlJ61~n~ru~'Vl1~mtJ.f11V1'1Je:J~Ab'YJe:iiu:1-J6ruVl'lJ ~ ~ 

~~ 3 'lJ'W~ 'J1:1-J~~J1wJnm~~ b~e:i~LJ~mrum'J~~~~1Jl '.\11m!m111LJ'Vl~~e:itJti'Vlt'Vl1~~1m'lf1 

ni 'J'Vl ~ ~ e:J'U~ n~ru~'Vl 1~ ni tJ .n1V1'1Je:J~ f1 b 'YJe:iiulJTiflJVl'lJ bb61~J1'j;jU n bb ~~V1'Ul 1 n~u'U e:i~A 

b '\i'Je:iiu:1-J~1 b '\;j~e:J~'.\l~ijn~m~rn1~\911~m nn11LJ:1-J'\;ji!' n'lJ'W~~u '\;j~~'.\11 n~1u nl'J'\;jii' m uu nm 24 

bb61~ 48-&11:1-J~1~tJn~u'.\l~b'vhnu~'J~tJ~b1m1um'J'\;jii'n~ 72 -ti'11m m'JbbtJn~u'Ue:i~f1bvJe:iiu:1-J 
5'11JVl'lJd'i~~mde:i~1uni'J'\;jii'mum1m 24 -ti'11m tJm1uf1bvJe:iiu:1-J~1b'\;j~e:J~b~lJd'i~mdbbtJn~u~ 
b 1611n1'J'j;jii'n~1u 1 LJ 48 -ti'11:1-J~ '.\11 n nl'J'Vl~~ e:J'U r11 pH bb61~LJ~m ru m~~~'\;jlJ~V1'Ul1A b vJe:iiulJ 

<LJ'111 V1~iJr11 pH ~1~~~bb61~iJLJ~mrum~~~'\;jlJ~~~~~~ 1u~1u'Ue:i~J1'\;jumb~~ Ab'YJe:ifo:1-JoLJ'111 V1~ ' ~ ' 

~1Ji'1tJ1TI asar well diffusion V1'Ul1Ab'YJe:iiu:1-J~1v\'1~'J~tJ~b1611'j;jii'n 72 -ti'11:1-J~ 1uA11lJboLJlJoLJi..! 

250 iJ61~n-rlJ/iJ61~~~'J ijA11lJ~1lJ1'Jti1um'JcJ'U~~b~e:J P. acnes M~~~~ bb61~1i..!'J~tJ~nm1u 
' 

m'J'Vl~~e:itJ ti'Vlt\li' 1u m.p;J618~'J~'U e:i~ f1 b '\i'Je:ifo:1-JTI'f1JYl'lJ bde:i b LJ~tJ'U b V1 tJtJ'.\11 n m'J1bm1~~ri1 

IC50 'Um Ab '\i'Je:iiu:1-J6ruVl'lJ bb~61~'1J'W~Y1'Ul1A b '\i'Je:iiu:1-J~1v\'1iJn'Vlt1u\li'1ue:Ji..!:1-J618~'J~1Jl~~~~ zj~iJr11 v 0 1 'I 'U 'I 

IC50 e:ici~ 0.78 iJ61~n-rlJ/iJ61~~~'J ~'J~tJ~nm1uni'J'\;jii'n 72 -ti'1fo~ 
~ 
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f\1Jvi~1;fi]'lJ~vitc'J'lJ e-:i bB'U 161l:w1vi1 J6Bb 'U?l~LJ11fi b vJe:i1'U:wi111 ~~~d~ tJ~ b 1mf\1JV1iJfl 7 2 

-&11:w-:i bb?l~\lflVlt cJ'lJ e-:i n'OJ f\dJ:lJb'iJ'Ub61.Jii1 Vl b6B b 'U?lb~?l \l?l~ ijfi1 b vl1tl'U 55. 52±0.19% bb61 ~ 
• 1 'IJ ' 

99.60±0.06% 'i'.1d~~'Um1:wb-LJ':w-LJ''U 15 :D61~fl-r:w/:D61~~m bb61~ 30 :D61~fl-r:w/:D61~~~d m:wG'\'1~'lJ 

fl 1 d vi~ ?l B 'lJ ri 11mlJ'LIV1L'J~m61.J 61~~'lJ11AbvJe:i1 'W :w t5~V1'll~ri11 m .LJ :w .LJ 'LI 5 o :D 61 ~ fl-r :w/ 

:D61~~~d ijm1:wbll'LIV1L'f~m"1.J61~ HaCaT ?l\l '1Jru~~m1:wboLJ:WoLJ'U'LJB\lAbvJe:ifo:wt5ruV1'll~ 5 :D61~fl-r:w; 
'IJ v 

b~Bl bAJ1~~~ fll'Jtu~Vl1\l fl1 tJ.fl1~'1J 'i)\l Ab vJe:ifo:wt5~V1'll'OJ1 fl~ fll'Jtu~'lJ'i)\l fl~'U'U:W f\1J~'U:Wij 
fl~'U~ bu~1~\911mfl-Ll 'i) tJtl1'0J~~'U 'i)~ n'U m1:w bb~ fl~1\l'lJ'iJ\l?l1J'iJ1'\1!1JtSruV1'll bb61~fl1J1.ff ?l1J'iJ1'\1!1J'lJ 'i)\l 

'IJ v 

~~'Uvi~tl ~1'Uf\1JbbtJfli'U fi1 pH V!~\lfl1JVliJrnb61~'tJ~mrum~~\lV!:W~ 'OJ~?le:i~ri~e:i-:in'Ub~B\l'OJ1fl 
f\1J bbtJ flimn~'OJ1 fl m~~ '1 fl?1~1-:i~'Wm'OJ1 fl bb LJri'i'.1 b~tJ m~ bb61 ri~ fl bb61 ~ m~ e:i~6B~ fl v\'11 ~'U:w bn ~fl 1 d 

'IJ 

~fl~~ fle:J'Ubn~ f\1J bbtJ fli'U 1~~1'U~ b lJ'U'lleJ\l b '\11611 bb61 ~~1'U~'U:W ~'U \911 nm ll'U ne:i'W zj-:ifi1 pH ~~1 
?1e:i~ri~e:i-:in'lJ'tJ~mrum~~?1-:i l~tJm~~~'lJ~1'U1V1ru'OJ~bll'Um~ e:i~6B~rnb61~m~bb61A~fl ~l'U~?l~'OJ~ 

'IJ v 

?l~1\lbbn?lm1'Ue:i'W1~e:ie:ifl161J(?)bb61~bbB61flmrn~bn~~'U (1Jdru~ bb?l\l~ bb61~riru~, 2559; Pintado et 

al., 1996; Frengova et al., 2002) 'tJ~mrutl1V1'Llrnb~\l~'UblJ'W1'lJ1~11~'UB~n'lJB\lA'lJJ~flB'lJ'LJB\l 

ri1n 'U 1m~ d~ 1 'Wt5~V1'll b ~ B\l'OJ1fl1ml1'U:wt5~V1'll'OJ ~ijri1n 'U 1m~d~ b ll'U e:i-:ifi'tJd~ fl Bl.JV!~ fl 1~tJ 1 'W 

b:W~~~1bV!~e:i-:iij'tJ~mru'lJe:i-:iri1n'lJ1m~d~ 23. 7 fl-r:w ~e:i~1bV!~m 100 fl-r:w 1 'Wb:W~~.LJ111 ~~V111'Uij 

'tJ~mru'lle:i\lm11LJ1m~d~ 39.3 fl-r:w ~e:i.LJ111~~V111'U 100 fl-r:w ~1'U1m:w~~-:i1~1ij'tJ~mru'llB\l 

AlTI'Ubm~d~ 15.3 fl-r:w ~m:w~~-:i1~1 100 fl-r:w (Namiki, 1995) zj\l'OJ~b~'Ub~l1'U:WV!iJfl-LJ'111~~ij 

'tJd~mrutl1V1'Ll rnb ~\l?l\l~?l~ 
'IJ ' 

'OJ1 flf\1JVl~?lB'Uf\1JcJ'lJ e-:i b ~mb 'UA'i'.1b~tJnB1 JAVl1\l~1V!'Ll\l~vl11 ~bn~~1~1tJlB agar well 

diffusion ~'Ul 1\911e:i~1\l Ab vJe:ifo:wt5~V1'll'lJ1\l'll'Ll~ bll?l1:lJ1J'1 cJ'lJ cJ\l b ~B'U1\l'll'Ll~ b~V!~B cJ'lJ e-:i 1~ bb~ 1 ~ 
ri11:w?11:w1J'1~?1-:i ~1 bb~ fl~1-:i n'W zj-:iriru?l:wu~1 'W fl1J b ll'U?11J~1'U bb 'lJ ri'i'.1b~t.J1 'W fib vJe:i1'LI:wff ruV1'lle:i1'0Ji'J 

'IJ ' v 

~61:W1'0J1fl1 'LI J~Vll1\l fl J~'U1'U fl1JV!iJfl'U:wt5~V1'lln'Uvh b ~e:ifi b vJe:i1'0J ~ijfl1J ~ ~ ~ ?11J~ij~vit1 'LI fl1J 

cJ'Ue\lb~Bbb'UA'i'.1b~tJ b'li'U m~B'UVl~tl AbvJeJ1bbJ'U bb'lJAbVleJ~1e:i6B'U bb61~ 1~1~Jb'OJ'Ub'tJB1BBflb61J(?) ~ij 
A11:W?l1:lJ1J'11 'U f\1JcJ'lJ e \lb ~Bbb 'lJ ri'i'.1b~tJn'iJ1Jri b~zj\l?l B~A~ B\l tl'U\l1'Ul~ tJ ~'U 1 (Maeda et al., 

2004; Medrano et al., 2008; Murofushi et al., 1983; Rodrigues et al., 2005; Vinderola et 
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" " al., 2006; Deeseenthum and Pejovic, 2010; Powell, 2006) bb61::;t:.J61cJ'UcJ'lb~'i.lbb'UflVh~CJ~1'W 

Vlrj'l:WT'il1fl?l111 'W5~Vl'lJbeN b 'li'W l 'W'th11 ~\91~?l1:lJ111l cJ'lJ ~'lb ~e:i 5. aureus 1vib\91CJ 1~~1'W fl11Vlii'fl 

'We.J fl "il 1 fl-d"il1 flt:.J61 fl11~ fll'f1~-:i fl~ 11J'Wbb?l\91-:J l Vi b i4'W11 t:.J61'lJe.J-:J1:m::; nm 1 'W fl11Vlii' fl~ b ~:w~'W~'I t:.J611 Vi 
~VJttJ'LJ~'lb~mb'UflVlb~CJVl\91?le.J'Ub~:W~'W ?le.J\91fl~mnLJ-:11'Wi~CJ'lJe.J'I (Kim et al., 2016) ~1~~fll'f1lw 

b~eN1~ CJ::; b 1611 l 'Wfl11VliJ fljjt:.J61~e.J~VltcJ'lJ ~'I b ~'i.l bb 'UflVl b~CJ 

1'Wfl11Vl\91?l e.J'U f1VJtl'i'1'W e.J'W:W618?l1~~LJ116ruY1'lJ~'I 3 'lJtJ \91 jJ ?i11~jj fl ru?t:wu~~jj f1VJtl'i' 1'W 
D l 'I 'U QJ 'I <>I 

e.J'W:l.J61B?l1~ b 'li'W l 'W~1bVl~'i.l'l"il~jj?t111e:i 161l91Jm b'W~ (isoflavones) tJ~mru?t-:1?111-d~\91e.J tJ1 'Wfl~:W 
'I 'U 'U 'U 'l 

bbe.J6191J1bbflhV1'W (a-carotenes) b'U~1bbfl11V1'W (~-carotenes) ~Vl'W (lutein) bb61::;6Sbb61l'WVl'W 

(zeaxanthin) tJ~mru 60 60 520 bb61~ 4371:w1fl1fl-r:w~e:iJ1wJfl'1i'111~\91 100 fl-r:w ~1:W~1~'U 

(111ru~ bb?l'I~ bb61::;flru::;, 2559) bb61::;l'W'11~1"iJ::;jj?l11l'i'1'Wfft.l:W61B?l1~fl~:W ~flbb'W'W (lionans) ~ 
'I 'U 'I ::, 

6'11r'l~ 2 'lJtJ\911~bbn ?l11b6/l6/l1:W'W (sesamin) bb61::; b61l61l11:W~'W (sesamolin) ('lJtJ\911 tJ1'1l~fl11, 2548) 

<iJ-:ib~e:ii116~Y1'lJ~-:1 3 'lJtJ\91 mv11fl11V1i!flnLJVf1 b~e:iAb vJe:i1b~e:i~1'Wm~LJ1'Wfl11V1i!fl~Vlt1 'Wfl11l'i'1'W 

e:i 'W:w 618?l1 ~ 'lJ e:i-:i 'W:w 5 ruYJ 'lJVlil flJ'Wb ~ :w~ 'W zj -:i 1~ ?l e:i \91 fl~ e:i-:i nLJ -:11 'Wi ~CJ ~jj 11CJ-:i1'W n e:i'W V11.J 1-d 
''U OJ 

Deeseenthum and Pejovic (2010) 11CJ'l1'Wl1Ab91Je:i1~Vliifl1'Wtl1'W:WoLJ11'lJ11\91'i.lfl:W::;~ 105 jj~Vlt 

l'i'1'We.J'W:W61B?l1~?l'lfll1A b 9/Je:i1~Vlii'fl~1CJ'W:Wl1 John and Sirirat (2014) 11CJ'l1'Wl1Ab 9/Je:i~b ~:Wf1Vlt 
'I 'U 'U DI 

l'i'1'We:i'W:w618?l1~1'W'1i'11 3 ?11CJ~'W51~bbn '1f11b~1:w::;~bb\91-:1 '1i'11bV1t1CJ1~1 :w'lJ bb61~'1f11bV1t1CJ1fl~1 
''U ' 

b tJ~ e:i fl ~1 1 'W~1'W'lJe:i-:i ~Vltl'i'1'W e:i11~618?11~~ b ~:w~'WJ'Wbn \91"il 1 fl fl11~1 'W ~1 'lJ e:i-:i f1 b vJ e:i1J'Wjj ~VJ tl'i' 1'W 

e:i'W:w618?l1~ e:i tJ bb61~b~e:i~1'W m::;LJ1'W fl 11V1i! fle:i-:i fitJ 1::; fle.J'lJ'lJ 1-:i e:i tJ 1-:i'lJ e:i-:i ?111l'i'1'W e:i'W:w618?11~~jj e:i tJ 
, '\J 'U 'I 'U 'U 

1'WAbvJe:i1"il ~ti flci1CJ1e:i'W 1 tJ tJ' -:itl1'W:w~1 m 'W fl11Vlii' fl~ -:iv111Vlf1Vltl'i'1'W e:i'W:w 618?11~ b ~:w~'W (Liu, et al., 'U DI 'l'U 

2005 l bb61::; f1VJt 1911'W e:i'W:w 618 ?11~~ b ~:w~'WJ'W bn\91"il 1flfl11~ b~ e:i ~ 1'W fl 1 ~LJ1 'W fl11V1i! fl "il ~ 'W VJ~ c1 ~ e:i ~i ul 'I 'U 'I C(j 

1 'W f1bvJe:i~"il~1tJv11fl11tJe:iCJ1tJ1~'W1'Wtl1'W:w~1 -rt 'W fl11V1i! fl<ii -:i fl 611 CJ b u'Wb ~tJ1Vl\i)?i1 CJ ~'W 1 <5-:i jj 

flru?t:wu~ b U'W?l11l'i'1'W e.J'W:WG1B?l1~~-:iv111 Vlf1Vlt1 'Wfl111'i'1'W e.J'W:WG1B?l1~J'Wb ~:W~'W (Deeseenthum 
'I 'I 'U "I 'I 'U 

and Pejovic, 2010) 

fl11Vl\91?le:i'lJ~VJttJ'LJ~-:in"ilm1:w'lJe:i-:1be:i'W 161l:w'1VJ11"8b 'W?l'lJe:i-:if1b vJe:i1'W:w5~Yl'lJb~e:ii111 tJ~~1'lJ11 

m::;~1-:11?i m"ilbU'W 1 tJHH1m1:w?11m1111 'Wfl11tJ'LJ~-:in"il m1:w be.J'W 161l:w'1VJ11"8b 'W?l'lJe.J'IAb 9/Je:i1bn\91"il1 fl 

e:i-:ifitJ1~ fl e:iLJ'lJe:i-:i b tJLJ 1 VJ\i) bb61::;fl1\91 bb61 fl~ fl<ii-:i b U'W?l11~ bb 'lJ flV1 b~ CJ fl~:w bb61fl~ fl 1 'WA b vJ e:i1t:.J~ ~~'W 1 'W 
' 

1~V111-:i fl11V1ilfl'W:w ~-:111 CJ-:11'W l 'Wfl11~fll'f1~VJt'lJe:i-:1f1b 9/Je:ifo:w bb ~~ bbG1::;"iJ1flfl11Vl\91?te:i'U1 '1ff1bvJe:i1b1 c1 

m\91 bb61fl~ fl bb61::; b tJLJ 1 VJ\i) cJ'lJ ~-:i fl11v11-:11'W'lJe:i-:i b e.J'W 161l:w'1 VJ b"Db 'W?l ~'Ul1?11m111 cJ'lJ ~-:i fl11v11-:11'W'lJ e:i-:i 
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be:J'W 161J:W1 'Vl b58 b 'W?!b~\91CJ~1'W n~ 1nni':i~\J nLJAB't.Jb 't.hd (Cu) zj~b U'WB~A°Lh~ nmJ'lJB~ bB'W 161J:W 

b 'Vl b ':i6db'W6'! v'l11 Vlbe:J'W b61l:Wbn\91n1':ib U~ CJ'WbbU~~ bA':i~6'!~1~ 1 U ~~6'!1:W1':itl~'U ~~n1':ivl1~1'W'lJB~be:J'W b61l:W 

1'Vlh58b'W6'!b~ (Chen et al., 2006; Usuki et al., 2003) 
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Abstract 

The aims of this study were to determine the antioxidant and the antityrosinase activities and to evaluate 

the 1nh1bition of acne-inducing bacteria (PropJOnibacterium acnes DMST 14916 and Staphylococcus aureus 

DMST 8013) of kefir whey samples produced from soy and black sesame milk samples. The antioxidant capacity 

was measured using DPPH radical scavenging assay. The antityrosinase activity was tested based on mushroom 

tyrosinase inhibition assay. The antibacterial activity was carried out by agar well diffusion method. The results 

demonstrated that the black sesame milk kefir whey obtained from 72 h fermentation had the highest antioxidant 

activity with the IC
50 

values of 0.78 mg/ml. The antityrosinase activities from the soy and the black sesame milk 

kefir whey from 72 h fermentation were displayed in the same level (48.41 ±0.33% and 48.99±0.19%, respectively). 

Evaluation of antibacterial activity demonstrated that the inhibition of P. acnes DMST 14916 by the black sesame 

milk kefir whey obtained from 72 h fermentation (14 67±0.58 mm) was significantly higher (p<0.05) than that 

obtained from the soy milk kefir whey fermented at 72 h (11.50±0.00 mm). The soy milk kef1r whey fermented at 72 

h was able to inhibit S. aureus DMST 8013 with inhibition zone of 12.00±0.00 mm at the concentration of 250 

mg/ml while the black sesame milk kefir whey could not inhibit S. aureus DMST 8013. In addition, 11 was found that 

the biological activities of two types of kefir whey were increased with the increasing of fermentation time. Based 

on results of this investigation, application of soy and black sesame milk kefir whey in cosmeceuticals is possible. 

Keywords : Kefir, antioxidant activity, antityrosinase activity, antibacterial activity 

'U'l'l'll1 

W~lilrl'ru'il'Wl.J'l.nJn (fermented milk products) LU'WW~lilrl'ru'il'WJ.J~ W1'Wn1rn.J~1mm.fo,1'1m~'ll11''Wl.J tin 8"j ~'WVi~iJ 

LU~ u'W'lf 11i11 ~LL~ l'I blil 1'11 'W'WJ.J1 -:i Lu'Wn ~in LL~ l'I An LL~::: 'i'11~~'WmJ.J 1 ru Lil nu'tlu1'W~:::id1' n ~:::u 'l'W n 1rn iJn L'li'W 

1'11fu'el'WLin11'tlnL'llfi1 min'tl:::~An 'el:::L'lliil~~1<ifi1 ~'~'l'W1V1ajLnin•11mLul'IYlifominLL~l'IAn (lactic acid bacteria) w~lilr1ru'V1 

'WJ.JVliJ n L u'W 111 V11 ~tl ~::: uwmct,~iltl 1::: btJ'llUlii'el 51' n 1 u 'li'l 81 'W ~:::uuiu ci1u LL~ :::iJ' Lu'Wtl ~::: bti'lluil1V1folJ 1'11'1 ~~LL Yittl ~M'W 1 'W 

'WJ.Jcl'ii11 'W'eln"11nd'ir,iJ~1i11i'lm1~:::1dn1~V1~1u'lluin w~1i1r1ru'il'WJ.JV1iJn~L~1};9'mu'Wmh'~ L'li'W tmnfa wl'\1i1"11mLul'IV1~8 

min LW l'I An 'JI ru:::~ wl'\ lilrl'ru'il'WJ.JViiJ' nil n'lluinVlct,~il m:::"l18'eltji'l 1t.J1fo 'Wtl1:::L'v1 l'I LL~:::l'h,t.J1:; LVI l'I LLl'i'el1"1 hi LU'W~};9n '1111' 

l'l'W~'l'W1Vlaj ~11 ~ L~11f (kefir) ~' LU'Wwl'\1i1r1ru'il'WJ.JV1iJn~ Ln in"l1nm:::tl'l'Wn1nJ.Jli11u11MJ.J'll11' "ji1'WVl1tJVl~18'llUin 1~ LLri 

LLUl'IVl~8minLLMAn LLUl'IYlL18min'tl:::~An (acetic acid bacteria) LL~:::~'i'1tiJ (yeast) vi11-:iwi11i1r1ru'il'Wl.JV1iJn~L~l:J 
'el'fitl1:::n'elu'll'el'ml1lLLMAn ml1l11:::~An LL'el~n11<i11hiin-W.11uLL~:::l:in~'W~'i'1L'u~1:::iil'l "l1nnu,1'W~u~1~L~'el~l:i'el,fitl~:::n11u 

~ill'l'l1J.Ji11fi'bl)V11,~'lll1~ 'li'J8~·H'i'11J.J1'l'llll1~LL~:::~11Lu'Wwi11i1rlru'Vl1tl11ut11An (Farnworth et al, 1999; Mascarher 

et al, 2003) 
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W~liHbUflbVl'rl11'rl:0'W (bacteriocin) 91nntjl.I lactic acid bacteria zj,iJfl'l1l.IU'i1'rl1'1tltlLb'i1::bU'WU1::1ti'll'W1'WYrn'1l"1\'11'v1ntrn 

'rl1'v11H~'rlH1'Wn1nl'W'rll.l'rl1'111 bb'i1::Hmrn\'111u5~1'W::L'WW~Mti'ru'Vl'rl1'v11rn1,u•::bJlV11~ (Cleveland et al, 2001; 

da Silva Malheiros et al., 2010) 'W'rln91nifir,iJw'i1~i1i'rl"!'ll1l1~l·nnmtJ l!?1tJi1fl'l1l.l\'11mimU'W\'11•~1'W'rl1.jl;J'i1;a\'11:: 

~1'Wn1i'tlnL\'IU ~1'\Jl.J::b~' 'li1tJ1{iel'l'll1'lnt::"11'1\'l:rl''W bb'i1::'li'ltJ'i11'11::i;luri'i1'rlbi\'lb"1'rli'rl'i1 (Farnworth et al, 2005; Chen 

et al, 2006) 'W'rlm1nifir,iJnm1'W'11"j~'W'V11tJ1'WALYl't1f'li1m~l.l~Vli\'Wn11~1'W'rl1.jl;J'i1:aM::1{inu'Wl.lmTni,~m91n~M1' 
bb'i1::"11nvh1M (Wang et al, 2006; Rekha & Vijayalakshmi, 2008) 'rltl1,hnM1l.lhm1Mrn:n~VliV11,~'lJl1~'ll'rl' 
AbYl'rlfll'l'WL'v1ajMmn1ml1'Wl.l~w) L'li'W 'Wl.li'l w.rn~:; 'v11'rln11Mrn:n1'W'Wl.l~W~"1"11n'~'ll ~~ull'l'WL'v1ajbu'Wn11Mn~1 
L'W'Wl.l~'lL'vl~'rl' (Wang et al., 2006; Rekha & Vijayalakshmi, 2008) bLl1i!T,'ll1!?1n11Mn~11'WTI(1JV1'll~'W 1 ~nmn~\'11mrn 
w~M bU'WJ1'Wl.IV1'll1~ zj"1 ~1tl'rl1~'11 bU'WTICIJVl'll~ iJri11l.IU1\'l'W L"ll.11 n Lti'rl,"11 n LD'Wbb'vlci' bLfl'i1 L~tJl.I ~' 9,iJ n 1•u1'1 ~1l.11 

LU 'W 'rl' f1u1::n'rl U'll 'rl''rl 1 \11 m'i1:; bl'l~'rl' ~ l.l'Wl.I TI' C1J Vl'll LU'WLL 'vlci,'11 'rl' \'111~ 1'W'rl1.jl;J"' :a \'I 1:; Lb'i1 :;!T rnf' LLU fl V1 L1tJ u1''ll ili;i 1M LU'W 

L'v11i!L{iiJn1•u1'1~1l.11Ut::tJnM1~1'Wr.i~Mti'ru'VlLfli'rl,~1'rl1,L'Wn1t~LL'i1W'l~nru (Srisayam et al, 2014; N1gam et al., 

2015) 

in"f 'W"l1 n~'rll;J "'~ n ci11l.l 1 ti1"1:: bU'W1u1M'11 m rniJ n'Wl-1~ w ~ "1"11 n TI'C1JV1'll ~'l tJil''l b:{'rl Ab Yl'rl f'li 'l tJ b ~l-1 ~')'I i')'l 1,~'lll 1 ~ 
1 {1~,:rl''W1~ '1'W'i9' tJif 9,iJiM riut::Mfi'L~'rl Mn~1 ~Vl i1'Wmt~Wt11.jl;J 1'1;a\'I •:: ~Vli!Trnf, fi9 n nl.I L'tl'W 1 'lll.ll Vl Mi L'W\'i Lbl'1:: ~Vl i 
iruJ, bLU riV1L1tJ~'i111 {i Ln i;i ih~1n A LYl'rlf L'ltJ"11 n'Wl.l~'l m~'rl' LLl'1::'Wm1 ~1 L ~'rlU•::tJ n M1~1'Ww~ Mti'ru'VlL 'l'll~1'rl1' Lti'rl,"11 n 

LU'W~~'rl'n1'~'L'WU9"jU'W ~Lu'Wmt~LLl'1W'l~••ru 1'1~'lLbl'1::L~'rli1'l'll1'lm::roi1'11'1 

L;f'tl~H1'Wn1rn111\'l'rlU1Mm"11nnrn'iV1tJ11'11\'1"1fo1m~VltJ i'.1 2 'Jlili;i in, if ~'rl Staphylococcus aureus DMST 

8013 LLl'1:: Propionibacterium acnes DMST 14916 

ALYl'rlf (Kefir cultures DC 1000 I (Danisco, Poland)) 

Y\1m1m::~'Wil'1L:f'rlALYl'rlf1{1L"l°1(1Jli1ltJL~w'~LYl'rlf 1 ni"l.I w\'ll.IL{ib~1n'Wnu'Wl.1~1\'IL"l'rlfltcl'illmMt 200 frii~~Mt 

u11uul.l~'tlruw;ii1 25 'rl,1'11L'll'CH~tJ\'I LU'WL'l1'11 48 i1tl.I, •nnJ'Wu1mm'rl'L~'rJLnULill11ALYl'rlf (kef1r grain) bLl'1::b~l.lr.i1'W'l'W 
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\11b:f'Elbi111JHbil111~b~'Elf 10 nf:w M'El'W:W~1'1b"<'Elfltimw1Mt 200 frci~~Mt u1hhJ:w~'fjn.!1--11;Jiiii'El' bU'Wb'd'i'11 24 i1t:w' 

1--11'1,"11nii-w'l11nirnt'El'bb"1:::bn1.Jbil111~b~'Elf~ 4 'fl'l'l1b'll"1b;1J11 b~'ElHbu-w\11b;~M'ElhJ 

mt'r11-w:wTI'r1.JYl'll ~:w"11nu1b:w-ii111~'1b1--l~'El'""':::'1~1 mJ1,"1::: 250 nf:w bboriJ11'lbu-wt:::!J:::b'd'i'11 24 i1'lm "11nJ-w 

u11tJi1-w1ih:W~i11bbMnbi11!Jn1tb~:WJ1"1'1tJ 1,000 ii"1~~Mt (250 nf:w 1,000 ii'i'lfifiMt) u1\'\1-w&1~nrn'11~1tl~:W~'fjn.!1--ll;)ii 
80 'El'l'l1b'll'i'lb;!Jl'1 bU'Wb'd'i'11 20 -w1iii v1n1t'.ib~'W"1:::1~-w:w~'db\-l~'El.:ibb'i'l:::'W:w'1~1 "11nJmM11J:w-w:wi, 2 'Jli'.11111i1-w'l1--1mbn'db~'El 
'111nirniJn 'l1--1'i'i'i'I::: 200 ii'i'l~fiMt '1lil111'i'I::: 3 'l1--1"1 bb~1u1"11b:f'ElFlb~'Elf 5 btltlM-wi!l (w/v) b~:W'i'i,1i.J1-wbbM'i'i:::'l1--1"1 wl'1:w1iib~1 
n-w -,hn1tu:w~-eiru1--1i;iii 25 'El'11'11b'll'i'1b;!J\'1 bU'Wb'd'i'11 24 48 bb'i'I::: 72 i1t:w.:i 1--11'1,n1tu:w'l11n1rnt'El,bbt1mi'.i111Flb~'Elf (kef1r 

grain) 'El'El n b6"1:::u1-w:w~1~1i.Ji1-wm~!J'~ 10,000 x g bU'Wb'1"11 1 o 'WTiii bbt1nM:::n'tl'W~'u1'll'El'1 m'i'l1~1~ ~'El~ b~'Elfo!J1i.J b~ 1 

bl'li'El.:i'l11bbii'1bbU1.Jbb'ribtJ'Elmb~~ (freeze dry) b~tl'r111iibbii~ bb'i'l:::bnUFlb~tlfrnfaii~"61l~ -20 'El~l'l1b'll'i'lb;!Jl'1 b~tlu11tlH1-wnit 
'\11111 \'1'flU~'Vliiil1'W'El"1l;J"'TI"'t::: ~'VI iurnf~ n"1 mm b'El'W1'll:Wb 'VI bt~ b'W\'1 bb"1:::~'VliurnY'1 n1H"1°trl.J'll'fl' blU l'lVl b'i!Jri'El ~'dA'fl hJ 

' n1'i'VI !il'!'l'illl r]Vl fi iii1'U'il~)j'Gl;s'!'l'i:; 

mt'Vli11\'1'ElU~'Vli~1'W'El"1l;J"'TI'1t:::~1'1TI'"<1n'iil'll'fl'1 Srisayam & Chantawannakul (2010) u1ii1'1'El!J1'1~b~'Elfrnhn 
'111bU'W\'11rn:::'i'11!J 'l1111J11riJ1 n~-wl.Jt1'Eli11 b;f'El b~'El"<1'l ii11tl!J1, ~ b~tlfrm1ii1~ l'l'd1m~:w~'W~ 0.5-1 5 ii'i'liinf:w;i:J'i'liiiiMt bM1!J:w 

\'11rn:::"11t1 DPPH (2 2-d1phenyl-1-picryl-hydrazyl) bi11!Jblrib:W'V11'W'flmU'WFl'd°Vl1"1:::"11!Jbii'fltj1-wii.J'll'El'l'El\,jl;j0Til'\t::: OPPH ~ 
1'111m~:w~-wbvi1nu 0.01 ii'i'liinf:wlii"1ii~Mt '111n1rn11111'Elu'\1111Jnit~111ii1'1'El!J1'1~b~drn! bbM'i'1:::1'111m~l-l~'WmmMt 0.75 

ii"1iiiiMt 1\'\Mh"'1t'i'1:::"11tl OPPH ml-11Mt 1.5 ii"1~~Mt W\'1l-lbiib~1rl'W~'d!J vortex ~'111) 15 -w1\ii b'W~iji;i u11tJ{111fi1n1t 

11Ji11n~'Wbbl'1.:i~ 517 -w1'lml-IMt 'V11n1rn111'i'i'El.:J 3 .n"1 '\1111.Ji'.J ascorbic acid bU'W positive control u1vi1~'\~l-11A1-w1ru1--11 % 

1nh1bit1on ;, % inhibition \'11l-.11tnA1'W'dn.!b~lil1l-l"'l-ln1t ( 1) (Sr1sayam & Chantawannakul, 2010) b1"1:::n!J'11'WbU'Wl'i1 

IC
50 

A'El wi1m~l-l'll'El.:J\'11t~'El'Eln~'Vli!TutT'1tl\,jl;J"1TI\'1t:::1~ 50% 1~"11nmtl'1~1.:int1'1'ibbl'1i11'11'1'd1l-l,rmz-wfit::1--1~1' % 1nh1b1t1on 

nu 1'1'd 'll-1 b~l-l~'W'll'El'i Fl'd'el!J1'1 ~ b ~'Elf b'd!J~lln 

% inhibition= [(Absorbance 517 Control- Absorbance 517 Sample)/ Absorbance 517 Control] x 100 (1) 

bbUl'1iii[j.1J~ViiV11111'1'ElU1~bbri P acnes DMST 14916 bb"1::: S. aureus DMST 8013 'V11n1H~'l:::bi(t1,b:i''El S. aureus 

DMST 8013 b'W'El11--11H'\.1"1'd nutrient broth (NB) Ul-l~'eln.!1--IJ;)ii 37 'El'11'11b'll'i'ib;!J\'1 bU'Wb'dt11 24 ob'dbl-1' \'\1-w P acnes DMST 

14916 bi!J'ib'W'El1\-11t brain heart infusion (BHI) broth Ul-l~'ElDrn.nii 37 'El'll'i1b'll"1b~!J\'1 .n1!JbLl\1'1.n11:::W'El'Eln~b"1'W bi11!J " . 
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8 0 v .J' 8 
McFarland No.0.5 (1.5 x 10 CFU/ml) ~11.-l'i'Ub'll'El S. aureus DMST 8013 bbr1::: McFarland No.2 (6 x 10 CFU/ml) 

~11.-lfrn:f'El P. acnes DMST 14916 vhn1:i' spread plate l'W'El1Vl1:i' nutrient agar (NA) ~11.-lfrn:f'El S. aureus DMST 8013 

bbr1::: spread plate l'W'El1Vl1:i' brain heart infusion agar ~11.-lfrn:f'El P. acnes DMST 14916 b'n:::1.-1~ii'L111t.1H cork borer 

'll'W1"1b~urJ1u~utf nl'rn 6 i'lri~bi11111 "nmfuri:::ri1tJ iil'lmh:i ~'lmf1niu~rJ1un11'J-i1b:!'El1iiil1:::11iu fl'l1m~ii~mvhnu 50 

100 bbr1::: 250 i'lri~nfii/i'l'IN~~lil:i' mi111il:i' 501iiLfl:i'~lil:i' 11fa~1u1.-1~ii Hmu{j~'l'W::: ampicill1n ~1:::!11Ufl'l1m~ii~u 100 

1ii1flrnfii1i'l'IN~~m mii1M1501i1'Lfl1~M1 bllu positive control bb'IN:::tf1niu'J-i1l:f'Elbllu negative contro1 tl1b:f'El 

S. aureus DMST 80131uuii~'1Jnmi;ii'l 37 '1l~V'l1b'll1Nb~tJ~ bU'Wb'l'IN1 24 i°'lLil~ bb'IN::: b:('El P acnes DMST 14916 uii~ 
'1Jnmi;ii'.l 37 '1l~V'l1b'll1Nb~tJ~ mtJ1M~m'l:::1~'1l'Eln:Uv<1u1u anaerobic jar bU'Wb'l'IN1 48 i°'l'Lii~ 'lY'W'~nrrnnwV1"1~'1lUb"1tJ1'"1 

'll'W1"1b~'Wri1'W~'WtJn'IN1~'ll'El~U1mwtl'rnf~ i'.lml'lmliui'lri~billil:i' 'Y11n1:i'Y1"11N'El~ 3 .£'1 (Srisayam & Chantawannakul, 2010) 

n1'iVI 11l'i'l'fl'U bJVltfi''LI t-:in"'I n'i'i:IJ b'fl'UL'lliiL VI 'i: 'iii! b 'U'i'l 

1Lfln:::i1~viitruJ~rhnnm'Elu1'llii1.Y1h:Ub'W~i11"1bblfo~i11"'!1n Momtaz et al. (2008) Hiil'l'El~1~~L~'ElfL'ltJ~'IN:::'IN1tJ 
1utf1niurJ1um1'J-i1b:f'El mm1111601iiLfl:i'~lil:i' b~i1~1rn:::'IN1tJb'llb~tJil~'El~L~lilU~l~'Elf (0 1 bil'IN1{ pH 6.8) mm1111 40 

1iiLfl:i'~lil:i' e.i~iinrn'El'W1'll~ mushroom tyrosinase (Sigma-Aldrich, USA) 25 !,ii'.llilli'l'IN~~lil:i' mm1111201iiLfl:i'~lil:i' l'W 96 

well plate "'11mfub~i1~1:i'~~M'W (substrate) L-3,4-dihydroxyphenylalanine (L-DOPA) ~1N:::'IN1tJl'W 0.1 bil'IN1f PBS pH 

6.8 mmm 801ii'lfl:i'~lil:i' b"1tJi'.lwniil~il~'W!1"1Vi1tJ'll'El~iil'l'El~1~~l~'elh'ltfbvi1nu 15 i'l'IN~nfii1i'l'IN~~lil:i' i~11J~ 
'1JO.!Vli;Ji'.lii'el~bU'Wb'JJN1 15 'W1Vl -U11u1'"1ri1n1:i'l1J"1n~'Wlb~~~ 475 'W1b'WbWil:i' b"1tJH kOJIC acid fl'l1W~il~'W!1"1Vi1tJ 30 

1ii'Lflrnfii/i'.11N~~lil:i' bU'W positive control L~'el1~fi1 OD tl1hJmfi1 % inhibition 11i~~iln1:i' (2) (Momtaz et al, 2008) 

% inhibition = [(Absorbance 475 Control - Absorbance 475 Sample)/ Absorbance 475 Control] x 100 (2) 

- " QCll. n1'i'HPl'i1::VIVl1-:l'i'lMl 

e.J1Nn1:i'Yl"11N'el~U~"1~~'ell;J1Nl'WlU'll'el~fl1b'U~tJ ± fl1b~tJ~bU'Willlil:l;'l1'W "'11nn1:i''Y11n1:i'Y1"11N'el~ 3 .f1 n1:i'1bfl:i'1:::"1 

~'1ll;J1Nb"1tJn1:i'1bfl:i'1:::"1fl'l1WbU:i'U:i''l'WY11~b~!J'l (one-way ANOVA) bb'IN::: Tukey's test ~:i':::l1iufl'l1Wzj'El.J'W~ 95% 

(P<O 05) 

"'11nmn1111tJiiui1tf'lbVl~'el~bb'IN:::uii~1~1 200 il'IN~~lil:i' bbfl'lii1ii11.-1.Jnnrn.i'lb:f'Elflb~'elf 5%(w/v)1~J11.-11!n~rJ1u 
n1:i''Y11 LLii~'ll'El~M'l'el~1~ ~ b~'elf b'ltJlL~ "1~ 111~ 1111 :i'1~~ 1 
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e.itlnirn 111'i'l'11'1U1'WJ..J5'm-1~'11'1 bb'i'l:::'WJ..J'11~1~1JJe.J1'Wn11'Mlin ilimli11 1 oo iJl'li\i\1i11 m~'Wb'M~tM bbtl:::Vi1 bbii'I bbUU 

bb'lib~'Elrnb~'I ,ri·mtffomi11Jrnf1m!n'l-1~'1n11Vl1bbii'1~U11'WJ..J5<:n't-1~'11'1~1JJe.J1'Wn11't-1lin (249±0.21 g/1 oo ml A'l'1ltl1'1) 

iltl1mrn~ e.J 1'Wn wvh bbii'lm n n11'WJ..J'11 ~11l-i e.J1'Wn11'Mlin (0.20±0.06 g/1 oo ml iil'lil tJ1,,i) '111'Hn i1191n'WJ..J5'l b'l-1~'11'1 
ili1'1r1tl1:::n'11U'll'11'11'11ttu1mi1111il (35%) bbl'l:::1u1M'W (40-41 %) mnn11bL'Cl:::ililimru1'lllI'W (8.1-24%) ~U'1l!Jn11'WJ..J'11~1 
'11ru:::~,,i1~1ill'11flu111u•11fil 1u1Mww:::1'lllI'W~d'.l'W'11'1flU1:::n'1lrnvi1nu 10-15% 15-20% wi<::: 45-50% fil1J..J~1"1u (Jeong 

et al., 2004; Medic et al., 2014) "1,,iJ'WLri'1lVi1bu'Wtl1'WJ..J'1l'1flu1:::n'1lUll'l'W1viaj'll'11'1tl1'WJ..JA'111'11ttUltibi1111ilbbtl:::1u1M'W 

9,,iVi11 iitliwwn~ e.J1'Wni1'111 bLii'1'11'11'1'WJ..J'11 ~1U'1l!J n11'WJ..J 5'l L'V1~'11'1 
n1 rn i1I \'\'1lU't-1lJ'n'1'l L:f '11i'iLvl'1lfri'U'WJ..J5'l b'V1~'11'1 Lb'i'l:::'WJ..J.:J1 ~1illm fil1 1 oo iJ 'i'l i\ i\ m Lri'11 e.J1'Wm:::U'l'Wn1rnlI n 

bU'Wb 'l'/11 24 i11J..J'1 ~u11J1wJn~ W1'Wn11'111 bbii'1 '11'11'1~Lvl'1lfotJ91n'WJ..J5'l b'V1~'11.:J'i'l i11'i'l'1 bnil bm!JU bYl!JUrlU'WJ..l 5'l b'V1~'11'1~ 
1JJ e.J1'Wn11'1-1lI n ( fil 111,,i~ 1) bU'W1tl1~11"li\m118il ni1H\'\wt11m191 n bbmi-:i !'11fo'1l'WLb'i'l::: bLWci'1L'Wbfiln9'W1'W'WJ..J 51 L'V1~'11-:i 
b ~'el n 1~b91~ 'Wil n91ntlbbU1'1Yl ~!Jn tjJ..J bL'i'l 1'1Mn1 'Wi'i b vl'el f b ~J..J~1'W'l'W:f 'WLbtl:::il n 1~\'\11,,in1i11 '1111 ii'( ti ~M'WU 1,,i ll1'W ~ 1'1'1 b vi ~'1191 n 

n 111 ~'11'11 '1 '°li\m11iJ fil n fil :::n'1l'W9'1'1i11iitl1wwn~W1'Wn1 ~'111bbii.:J'V1~'1n11'!-1lJ n 'Cl "1'11.:J bL'i'l::: bnil Lm!JU b Yl!JU tlwwn~ W 1'Wn 1 ~ 
'111 Lbii'1'11'1l'1 i'i bvl'1lf L1tJ91 n'WJ..J51 b'\-1~'1l.:J~ W1'Wn1rnlin 1'W~:::!J:::b'l'Cl11'i1'1 1 ~u11 L~J..l:n'Wb~ nuil!J '1l19 Lti'11'1J..l191n"li\'WY118 e.ii\ fil 

\'\11UWllili11 L~J..J;f 'W viti'11'W\'\11"1,,imh1 ~'11 \'\1rntjJ..J L~ n '( 'l!b~~ bb~l'11'11 hi11 (exopolysaccharide) ~'1\'\1rntjJ..JUil~ nl!tru:::Li'.l'W 

Lil'1lmwum'l-11'1l~'Wvi'ili11'ifonfill~91ne.ii\1i1.rlru'Vl'WJ..J~l~'t-1~.:Jn1rnlin 91nni1Anl!i1'11'11'1 Cern1ng et al. (1994) ~u11bri'1lH 
n~bl'1\'\ 20 nfaii\fil1 bU'WLL'l-1~'11'11fo'1l'W Lactobacillus casei CG11 \'\1J..l1Hrni\filb~n1'l11~~Lb~1'11'11hi111~~,,i1\-:i 160 

iJ'Cli\n¥wi\m \'\'1li111'1~'11.:JrlU'11'W1~!J'll'1l.:J Grobben et al. (1997) ~u11 Lactobacillus delbrueckii subsp. bulkaricus 

NCFB 2772 Hn~11'11'lLU'WLb'V1~'11'11fo'1l'W'li11iil'l1J..J1rne.ii\1i1 b~n1'l11~~,L~M11rn1~ 95 ill'li\n¥J..Jii\1i11 'llru:::~Jiwwn~e.J1'W 
ni1'111 bLii'1'11'1l'1 ~ Lvl'1lfotJ91 n'WJ..J.:J1 ~1 b~J..J:f 'Wbnil bm!JUbYl!JUrlU'WJ..l'11 ~1~1JJ W1'Wn1rnlI n (fil111'1~ 1) '1119 bn "191 niliJ..J1ru 

\'\1~'111m191nbbvi~,,i1'11fo'1l'Wbb'i'l:::bb'V1~'11'WLfiln9'W1'W'WJ..J'11~1ililimruu'1l1Jb~tM~'11~1vifo"li\'WY11tJ1~bu'W\'\11'111m1b~'11n11 
b 91C)d 1 'Wm:::u1'Wn1nJ..J fil1U'11MJ..J bb'i'l:::\'\11,,i\'\111 vilJ:f 'WJ..J 11:::vi11,,i n 1rnlI n9,,i'l111 iitl1m!n~ e.J1'Wni 1'111 bbii.:J'll'11'1 ~ bvl'1lfo8 

91n'Wm1~1b~J..J:f'W i1tJ1,,ihnfil1J..Jtl1m!n~e.J1'Wni1'111bbii-:i'll'11'1~bvl'1lfb'ltJ91n'WJ..J'11~11m:::tJ:::b'l'i'l1n11'V1lin~ 24 48 bb'i'l::: 72 

i1 LJ..J'1 1JJ bbfil nlill'1 rl'W 'Wil n91 ntlbnil Lm!JU bYl!JU tl1wwn~ W1'Wn11'111 bb ii'1'11'11'1 i'i b vl'11 f b 'ltJ91 n'WJ..J 51 b'V1~'11.:J bb'i'l :::'WJ..J' 1 ~11 'W 

1:::1J:::L1tl1nirnlJ'n~ 24 48 bb'i'l::: 72 i1tm ~u11~1:::1J:::b'ltlln1rnlJ'n 24 bb'i'l::: 48 i1LJ..J'1 tl1m!n~e.J1'Wni1'111bbii'11l-i 
bbfilmi1'1n'W bblii1'W1:::1J:::b1tl1nirnlJ'n~ 72 i1 tJ..J'1 tl1m!n~e.J1'Wn11Vi1 bbii'1'11'11'1~bvl'1lfo!J91 n'WJ..J5'l b't-1~'11'1~-:in11i'i bvli1foiJ 

91n'WJ..J.:J1~1 '1119 bU'WC-J'i'l ,ti'11'191ntliwwn~ e.J1'Wni 1'111 bb ii-:i'll'1l'1 i'i Lvli1foiJ~1~91 n'WJ..J5'l m~'11'1il bb 'W'l L uJ..J~-:i:f 'Wfillm:::tJ:::L 'l'i'l1 

nirnlin~L~J..J:f'W ~'1'1l19Lni1191nni1~"li\'WY11tJ1'Wi'iLYlilfo1mrnHLbtl:::bu~tJ'Wl'11flu111Li111filbbtl:::1u1M'WbU'W\'\1nJ..Jli11U'111m-1 

'llili111'MlJ~il'll'W1 i1I L~n Lw:::1JJ\'\1mrnfil n lil:::nil'W 1~ 91 n ni1~'WL'M~tM b~J..J~·'W 9-:i'l-111 iitl1m!n ~ e.J1'Wn11'111 bbii'1'11'11'1 ~ Lvlilf L'l iJ 

91 n'WJ..J5'l m~'11'1J..J1n n11tl1wJn~ e.J1'Wni1'111 LLii'1'11'11'1i'i L vli1h'JiJ91 n'WJ..J'11~11 'W1:::1J:::b 'l'i'l1n1rnlinY1 72 i'l 1m 
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V11~1.:ifi 1 tl1wwn'llii-llil'liith-l~ehwn1rvhLLii-l'll'1l-l'lmii''lL1A~'1l-lLb~::'lumr;'h~hJw1un1rn~n~'ltii1''lb;fil~L~'1lfo~:: 
lil'liitl1-l~b~ilfotJ"l1nUiJ6'lL1A~il-lLL~::mm~11A~n~'ltJi1''lL:iil~b~ilflUl'::tJ::b'l~11A~n 24 48 LL~:: 72 i'ltiJ, 

u11,,1un'11'1l'lil'liitl1-lVlW1Un1l'Yi1LLii' (g/100 ml lil'liitl1') (±SD) 
'llU"1Uil 

hJw1umrn~n 24-D''ltm 48 i'lLiJ-l 72-D''ltm 

tl'lb1A~il' 2.49±0.21a 0.66±0.12a 0.74±0.16a 0.82±0 09a 

~1"11 0.20±0.06b 0.50±0 07a 0.62±0.11a 0.55±0.05° 

49 

"11 nm ni r;i lliilJ M1iJ l'11iJ 1rn 1uml'M1U'1l1.i~~~ll1::'11'1l-l ~ L ~ilf L 'ltJ"l 1 nuiJ i\''l biA~il' LL'11::um1 ~1 L"1tiVi1m l'iA~ n 

umf, 2 'llil"1~'ltii1''lL:[il~L~iihl'.Jw'l~12448 LL~:: 72 i'ltiJ' tr;itiiluiJ~hiw1un1rn~n~'ltii1''lL:f'1lfiL~ilfL1'.Julil'l 

LlltJ1JLVltJ1J t:.J~~1~"11nmrn~nLLl'1"1,1u1111n-l~ 2 V11JcJ1~L~ilfL'ltJ"11nUiJ'1~1ilfl'l1iJl'11mrn1um1M1ui11.i~~~M::1~~' 

wh~L~ilf L'ltJ"l1nuiJ i\''l m~ii,1u'Ylni'l tmmrn~n LL~::irrnf~il11iJ~~l'11::1~1'1-ll'1"11u 1::ti::L'l~1n111,,1~n~ 72 i'l hN ilf\1 q 'l\l 'II q 

IC50 bvl1rl1J 0.78 il~~n¥wil~~~li1l' ~'l'l.lflL~ilfotJ"l1nuiJii''lL1A~ii,iJ"11 IC50 Lvl1rl1J 2.00 il~~n¥wil~~~li1l' LL~::UiJ,1~1 

1 uMl1'l ::~hi w1un1 rn~ nil fl'l 1iJl'11iJ 11ci 1 um l'M 1u'1l'lt~"'~ l'11::1~ ~,nc)1 UiJ ii''l biA~il-l fl 111111~'Yli M1Uil1.i~ "'~ l'1 t::'llil' 

um1~1 LL~ ::uiJ i\''l L iA~il~iJ 1"11 n l'11l'il~ "11.J 1:: n illJ 1 u!l ['\JYl'll~il "1 rn lliJ1Jlii LU Ul'11 l'M1Uil1.i~~~ M::~il b'll'll 1 ilu (sesam1n) 

L'll'll1LiJiiu (sesamolin) LL~:: L'll'll1ilil~ (sesamol) zj,LUUl'11l'M1Uil1.i~~~lll'::Ul'::~'Y1fifl1¥1~~ ~'luii''lL1A~ii-lill'11l' 

1'1l L'll~~1 L'lU (isoflavone) 1iit:.J~1umnl'.Jul'11l'M1Ui1Uil~~lll':: (Srisayam et al., 2014; MujiC et al., 2011) Lcii1Vi1n11 .. 
1,,1~ nuiJ 1u1::ti:: b'l '111~ LLlil n lii1~ nu t:.J'11'11'1l-l m rn~ n ~' t:.J'111iifl'l1iJ1'11:w 1rn 1 um l'M1U'1l'lt~"'~ lll'::~,~·u ,ci ii blltJlJ L VI tilJ rfo 

lil'liitl1-l~1.J W1Un1rn~n LL'11::fi1fl'l1:Wl'11mrn1un1l'M1Uil1.i~~~ 1'1 l':: ~,:tu1111m::tJ ::L'l~11 Un1 rn~ n~ b~:W~Ui-l~ b~il fl 'ltJ 

"11 nu:w ii''l LiA~il-l LL~::u:w-l1 ~1 zj,11"l~tJ~i11"IYi11iibn111 ernr;l~ nli1'l ,ctil-l"l1 n"j~U'Y11ti1u~ b~iifil n1l'tlil M '111 ti fl1ftlJ11'.I bi11l'li1 

LL~::tu1Mu1uu:w !l['\JY1'll"l1 n ml'Yi1-l1U'11'1l~ LiiU1'll:w1um::1J'lUn1l'l1JL111l'1'11=Dll (hydrolysis) 1M L~ilforn (kefiran) LL~:: 

LUl'MU1!lt11111~L'll'Y1 (protein hydrolysate) zj~iJ~'Yli1un1l'M1'l.l'1l'lt~"'~lll':: (De Oliveira et al., 2015; Korhonen, 2009) 

t111tiilnti,1uc)1~L~ilfornLL~::tu1Mu11'.lt11111m'll'Y1ilernliiiiM1Uil1.i~~~lll'::1~1,,1~1tin~1n L'liu radical quenching capacity 

( 1) chelation of metal ions (2) bL~:; reducing power (3) (De Oliveira et al, 2015; Chen et al, 2015; Peng et al., 

2010; Zhang et al, 2010) 
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1P11'i1.JYi 2 ~ri'llTI,mrt.nJn iilTI 11nmrn.nrn 1'wm1tll1uTI11>;Jri~'l1l'::'llTI' ~ L~TifL1tf 91 nu:w61 rn~<eN LLri::um1 ~11 m1ri1 

24 48 LLl'l:; 72 -fi''lLlN 

Ascorbic acid (µg/ml) 

24 

48 

72 

24 

48 

72 

IC5, (mg/ml) 

7 04 

6.41 

4.23 

2.00 

2.17 

1.58 

1.26 

0.78 

3.05 

50 

1 Unll'~ mn ~'Vli'JJTI' ~ L~llfo tf91nu:w 61 LVl~ll' LLil::U:W,1 ~11 Un1l'!J1J J, LL1Jf1Vl IS!J~ LUU'/11 LVltiJ'll'el' n1 nnlil ~'l 2 

'!IUli11~LLri Staphylococcus aureus DMST 8013 LLil:: Propionibacterium acnes DMST 14916 ~fl~1~~u'i1~L~llh'ltl 
LLiilfl::'!IUli1i1fl'l1:W'l11mrn1 um l'tJU J, LLU f!Vl IS!J LLliln ii11' nu L(i)!J~U'i1 ~ L~TI fotl•nnu:w 6'l LVl~ll,'111mrniruJ, LLU f!Vl G!J 1~ 
i, 2 '!IUli1 bU'llru:::~~L~llfL'ltJ91nu:w,1~1!JutT"L1Jf1Vlb'1!JYl(i)'/1'eJU1~LV1!J,'!IUli1L~!J'l~ll p acnes DMST 14916 uTinroi1nd' 

ir,~u'i1 ~ L ~TI fotl~1~91n nll'VllY n~l':::!J::: L'lil1 ii11' 1 nu iJ~VliiruJ, LLU f!Vl GmLliln ii11,nu LLfl:::til':::~VIBJl1~1un11iruJ, 
LLUflVl b1!J'llll' ~ L~'ElfL 1tlLLtl1cJu1111:w fl'l1:W L~:w~u~HYI li1'11TIU Llil !J ~ L~Tif L'ltJ91 nu:w6'lL Vl~TI,~1~91 nmrniJnmu 48 .fi'1 'lm 

~1:::i;i'uf!'l1m~:w~u!).'\'\li1 250 :ilriiin¥:w!:ilfliiii111t '111mrniJuJ, P. acnes DMST 149161~LV1m'lluli1L~!J'l 1u'llru:::~~L~'1lf 
L1tlroi1nu:w61LV1~'1l,~1~91nn1rniJnu1u 72 i'l'l:w' ~1:;i;i'uf!'l1m~:w~u 250 :ilfliin¥:w!:ilfliiii1111 '111:w1rniruJ,1~i, 
S. aureus DMST 8013 LLil::: P acnes DMST 14916 Lli1!Ji1L~uw1u~utlnii1,u1L'lC1.!tJUtT,Lvi1nu 12±0.00 :iliiiiL:Wlill' LL!'i::: 

11.50±0.00 i'.liiiiL:Wlill' 1111:w~1i;lu (1111n'~ 3 LLil:: 1111n'~ 4) ~1V1fo~L~Tifotlu:w'1~1~1~91nm·rniJnu1u 24 .fi'1'l:w' 

~1:::i;i'uf!'l1m~:w~u!).'"1li1 250 :iliiiin¥wi'jfliiii1111hJ'111mrniJuif,LLuflVib11JV1li1'11'1lui,'11Tinuli11~1u'llru:::Vi~L~Tifritlu:w 

'1~1~1~roi1nmrniJnmu 48 LLil::: 72 i'l'l:w' ~1:::i;i'ufl'l1:WL~:w~u!).'"1li1 250 :ilfliin¥w:ilriiiii1111 'l11mrniruif,mnroi1'1J'll'1l' 

p acnes DMST 149161~LV1m'llUli1L~!J'l Lli1!JiJ'llmli1L~U"hu~utlnfl1,1J1L'lC1.!tJUtT"vi1nu 11.00±0.00 LLil::: 14.67±0.58 

:iliiiiL:Wlill' li11:W~1i;lu (li11l'1'Vl 4) 

91n~rin1 l'VI li1 fill' roi::: L~u1~ 'i 1 <11u'll'1l' L'l 6~1~91nu:w6 'l rn~TI' LLil :::u:w' 1~1~hJ1~ w 1un1rniJn~1:; i;lu 1111 :w 

L~:W~U!).'"1li1 250:ilfliin¥:w1:ilriiiii111l'1i.i'l11:w1l''1LL'l1li1,~'Vliiruif"L1Jf1Yib'1!JVl(i)'/1'1J1Ji, 2 '!IUlil 1~ LLilroi:::i1n1l'l'1!J,1UcJ1 
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51 

5'lm~'fMll'/'1::-:i1~1i'.lqY1i1uni1uutY-:illUflYllttJLliltJYi1ni1Y1111\'1'1lU"l1rn~11\'1nlil~'i'1fllil~'ltJM'lYi1'1'1::'1'111J~uY116 (Nigam et al, 

2015; Laodheerasiri & Pathirage, 2017) bllll"l1nn11~m11~c.hul-J1~u11hhMULt1Li111'Lm'llY1~L~"l1n'l1 bl'i'1::5'l l\.l~'fl'li'l 
qY1i1uni1uutY-:illUflYllt!JL~ (Oas et al, 2012; Joo et al, 2004) 1u5'lm~'fl-:ii'lnti-:i1u11tu1Mu111t1111Lm'llY1~L~r.i1n 
glycinin bl'/'1:: j3-conglycinin (soy protein isolates, SPls) i'lqY1iuutY-:i Escherichia coli ATCC 269221~11Jb.Flnlil1-:inu 

'Jlt:u::~tu1MULt1Li111'Lm'llYl~L~"l1n glycinin uutY-:i Staphylococcus aureus ATCC 25923 Pseudomonas aeruginosa 

ATCC 27853 Salmonella enterica ATCC 13312 Klebsiella pneumonie ATCC 13883 Streptococcus mutans ATCC 

25175 bli"l:: Prop10nibacterium acnes ATCC 6919 L~~n11tu1MULflLi111'L'i'1l'llYl~L~"l1n j3-conglycinin (Vasconcellos et 

al, 2014) "1-:i.fu1uni1uutY'llLUl'1YliJti.f-:i 2 'llili11'll'1l'l~Lvl'flfo!Jr.i1nul-J5'lLt-1~'1l'lbl'i'1::Ul-J'l1~11..h"l::Lni11"l1nLu1MuLt1Li111'L'i'1 

L'llYl~L~"l1ntu1'MU 1 wf (\Jyj'll bli"l::"j ~uYl1!J1. u~ L 'Vl1lfo~ L'I \'111''1l'1ln qY1iY11-:i~'l.rn~:f um L~'1l tTutY-:i blU f!Yl iJ!J l'ilU ~ lvl'1lforn 

llUflLYl'fiH'1l'Bu 1t1tMnr.imu'flf'1l'flnL'llfii' wc1::m111~uY116 ulilmmrumnu'1l1J~u'1ltjnu'llU111'11'1l'IUl-J~1~1uni1t-1~n 
r.i1nni11'111fi1 pH 'll'1l'l~Lvl'flfoifr.i1nul-J5'lm~'1l'llL'i'1::um1~1~w1um::u'lun1rn~nuiu 72 i''ltl-J-:i Lm1JrnYi1Ju 

nub 'lif~L~"l1nUl-J5'l l'\.-l~'fl'I bl'i'1::Ul-J'l1 ~1~hJ w1un1rn~ n ~u11 ~ b vl'1lf b 'lif r.i1nul-J5'l l'\.-l~'fl'I u'1'1::um1~1~hJ W1Un1rn~ ni'l 

fi1 pH Lvi1nu 6.37 u~:: 6.17 Fl1l-J~1"1u 1m1ru::~~lvl'1lfoif~1~r.i1nmrn~nul-Ji'lm~'fl'llL~::ul-J-:i1~1i'lfi1 pH •vi1nu 4.6 

u~:: 4.75 ml-J~1"1u fi1 pH ~~111~-:illl'<M-:i1i-immrum111~uY116~L~l-J:fm~'1lw1um::rnuni1t-1~n "1-:iii'unin~l-J:i'U'll'fl'lmM 
1 ulli''l mh-:i ~ L vl'fl h 'l iJ~-:i LUU\'11't-1~t-1~-:i~Yi11 ii~ •Yl 'fl fo !Jr.i1 nul-J i'l m~'1l'I bli"l ::Ul-J'l1 ~1 ""' 111-:i qYI fou if, ,:('fl uu f!Yl iJtJ~H 
Y1"11'1'1lUL~ 'fltl1'1hnL'11l-Jb~'1llUUn11'~UUUW'i'1'll'fMn1'"1~UYl1if~j'.jlil'fln11'UUtT'luUflYlC1tJ1'1'l1'i'.ln11'UfU pH '11'1l'l~lvl'1lfo!Jri'1lU 
n11'YI "1 l'<'flU qYI iuutY-:i uu 1'1Yl C1ti LYltJU nu M'l'fltl1'1 ~ lvl'fl fo iJ~hi1~u fu pH n 11'~ ~ Lvl'1lfo !Jr.i 1 nul-J i 'l l'\.-1~'11'1 bl'/'1:;um1~1 
n 1'1'l1l-J \'11l-J1rn1 un11tTu J, blU f!Yl iJ!J~ UL'I n lil 1'1 nu Ju 'fll"l bUUW'/'1l-J1"l1n1'1'l 1l-J bbL'I n Cii 1'1'11'1l'l'llili11hhMULfJL"111~ l'llYI 

~ Lvl'1lfornLL~::"ul'1 LYl'1l1L'fl'Bu1uA''l'1ltJ1-:i~ •Yl'1lfoif "1-:iii'ul'1'l1'Yi1n11Y1 i111'1'1lU .~l-J LMl-J L~'fl~uuuqY1iuutY-:i blu 1'1Yl iJ!J'll'fl'I 

~ L vl'flf L'l 611 Ln i11"l1 n tu1MULt1Li111'L'i'1 l'llYI ~ lvl'1lfo1mL~:: blU l'1 lYl'fl1L'fl'Bu n l-Ji-:i1::1-j'l1U111~lvl'1lfo1'Ubl~:: blU l'1LYl'1l1t1l'Bu~1~ 
r.i1 n~ lvl'1lfo!Jul-J i'l lt-1~'11-:i bl'i'1::Ul-J'l1 ~11uni1~ n111lll'1l LU 

i'.lnm1u11~Lvl'1lfi'.11'1'l1l-Jl'11mrn1uni1uuif'llbU1'1YlCfo n bl~::~l'<iilri'1lh1'11~ (Lop1tz et al, 2006: lsma1el et al. 

2011: Bolla et al. 2013) LM"J~UYl1ti1.u~lvl'1lfr.i::w~L'I ~lvl'1lfo1u blUfHYl'1l1L'1l'Bu mi11LLW'IMn nrn'fl::'BMn bl~::lflLi11n"lU 
LU'flf'1l'1lnL'llfii' l~'1lUUtT-:ib:n1''1lri'1lL1'1'1 (Mishra & Lambert, 1996) ~Lvl'1Jforn \'111u1::lf1Ylb'1int'llt~~u.'fiM1h"1111l-J1rnuutY-:i 
blUf!YliJtJl~\.1~1tJ'llUM (Rodrigues et al, 2005: Jenab et al ,2017) LLUfllYl'1l1L'1l'Bm\'.Ju~l9nnu~1u~L'l\'11t-1mrn'fl1t-111 
zj,i.J1m 1 ~1 un1rnu'1ll-J'1l1m1 LMtJ\'11mrnuu J,"l~uY11iJ~Yi11ii'1l1mnil1 L~tJ ul'1::"J~UYl1if ri'1l trn 1~ bl'i'1::tJ'fll-Jfu11LUU\'111 

~i'l1'1'l1l-JU~'fli11D!J (generally recognized assafe, GRAS) M'l'1ltl1'1b1UflbYl'1l1L'1l'BU~W~L'l"l1n Lactococcus lacf!s subsp. 

lactis iJzj'1l111u'Bu (nisin) Qntl1mH1ut-1'1'11!JU1'::lYl"1 (Cleveland et al., 2001: da Silva Malheiros et al, 2010) Llil!J 

uu fl rn'1l1L'fl'Bm\'.Ju tu1Mut-11'fl •uu1YI fii'~Qn w~ L'lmr.i1n blU 1'1Yl !Stintjl-J u~l'1 Mni'l n~ 1nni1'fl'1l n qY1iuutY-:i bl~::~1 blU f!Yl iJti~u 
Li11tiYi11fon 111iuul~'1l~m'll~~'ll'1l'I blU 1'1VlC1!J (Ennahar et al, 1999) Garrote et al. (2000) ~umM~UY11if 1~ blri m111 

ll~flM n "~:; mM'1l::'B Mn~1~r.i1 n nirn~nul-J ~'ltJ~ •Yl'1lfi'l qY1iuutY-:i blU f!Yl iJtJ ll'i'1::r.i1n n 11Y1 i111'1'1lu~u11 m111~uY116 \'11mrn 
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!Tutf,muf'1ViL'i-1.mnrnu'lnb~~n~1LLU"1ViL'i'mLnrn'i'lu Yuksekdag et al. (2004) 1..l'tln"l1nd'iln1J~11..!~1LLU"1Vib11.rn~1;i.L'i'lf'1~n 
11.J~L~'tlfo~lJ lactococci ~11.J'l'\..111 r11!JY1'1..l~ "l1n 21 r11!Jv1'1..l~ r11l-11Hl~~Mb!lbMtb"l1.JLU'tlf'tl'tlnb'llM'1~ bM!Jb!lbMH"l1.JLU'tlf 

'tl'tlnb'll i;)j'.j ~Vli11..lnwi1.J 1 LLl.J "1Vi Li-!J ~11.Jm:;u'l1.Jn1~'tl'tln:n LMiWJJ'tl~b'll~1.J~ Lm'tl~)J L'll '1'l;Yl11ii Lm'tl~)J L'll'l'l!f ~qJ L~!J 
"1'l1lJr11l-11H\11.Jn1HU1.JLm'tlL~'tln~11.J~1~fomn~1'tl'tln'll'tl~r11~~Lm'tl~lJL'll'l'l!f LL'i'l:;Y\11ihnM"1'l'llJL~!J~'l!J'll'tl~mMil'lf'1~Bn 

LL'l'l:;'lu~~1.J~'l!J (P1ard & Desmazeaud, 1991; Naidu et al .. 1999) 

'WlJD'lL~~'tl~Vihi~11..lmJ'~~n 

1.JlJif'lL~~'tl~~~n 24 i'lblJ~ 

1.JlJtf'lL~~'tl~~~n 48 i'lblJ~ 
1.JlJtf'lL~~'tl~~~n 72 .ft''lblJ~ 

1..ll.1~1~1~1~~11..lmrn~n 

1..ll.l~1~1~~n 24 i'l bl.I~ 
1..ll.l~1~1~~n 48 i'l bl.I~ 
'Wl.1~1~1~~n 72 i'l'll-1~ 

Amp1cillin (100 µg/ml) 

"1'l1lJL~lJ~1.J 50 mg/ml 

ND 

NA 

NA 

9±0.00 

ND 

NA 

NA 

NA 

34.67±0.58 

NA 

1'1'l1lJL~lJ~1.J 100 mg/ml 1'1'l1lJL~lJ~1.J 250 mg/ml 

ND NA 

NA NA 

NA NA 

10.33±0.58 12.00±0 00 

ND NA 

NA NA 

NA NA 

NA NA 

34.67±0 58 34.67±0.58 

NA NA 
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ulJt\''lb\.1~'El,~hJe.hum~mrn 

ul-Jt1'1L\.1~'El~\.1irn 24 i1bl-I' 

ulJi'lm~'El,\.1lYn 48 i'lbl-1' 

"Ul-li'l m~'El,mJn 72 i1 bl-I' 

um1~1~1iJeJ1umrniJ'n 

'1Jl-l'1~1\.1lJ'n 24 i1bl-I' 

'IJl-1'1~1\.1iJ'n 48 i1 bl-I' 

'IJl-1'1~1\.1lJ'n 72 iri bl-I' 

Ampicillin (100 µg/ml) . . . 
~1niu'J.i1b~'El 

l'l'l1l-lb~lJ~'IJ 50 mg/ml 

ND 

NA 

7.00±0.00a 

8.00±0.00b 

ND 

NA 

NA 

8.67±0.58b 

30.67±0 58° 

NA 

l'l'l1l-Jb~l-l~'IJ 100 mg/ml l'l'l1l-lb~l-l~'IJ 250 mg/ml 

ND NA 

NA NA 

8.00±0.00" 1000±0.00' 

9 00±0.00' 11.50±0 oo" 
ND NA 

NA NA 

7.00±0.00'' 11.00±0.00' 

11.67±0.58'1 14.67±0.58' 

30.67±0.58° 30.67±0 58" 

NA NA 

r;l1'ilmm.1nr'hi,~l'i1,nu1"ULbl'il'l:::l'l'Elil-lil (a-e) bLl'l1Ml'l11l-ILL('lnl'i1,nu'Elth,ihfo~1fi''1;)Y11'1'lniii (p<0.05); NA \.1l-11!.I~' 

1iJvn..11.11mwiJuif,rnrnLeJuiiil'lnY1"1\'l'El1.1~iJ'll'IJ1"1b~"UeJ1u~uifnl'l1' 6 i11'1~LlJ('l~; ND \.1l-11!.I~~ 1iJ1~Y1"1\'l'Elt.1 

n1'i'Vltn'i'Vill.H]'Vli}!JutT-ln~n'i'ia.JVil'IJL'l!i'.iL'Vl1'i;ab'IJ'i'l (mushroom tyrosinase inhibition assay) 
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n1 ~YI "1 \'l'Ell.I ~Yli!Ju J, n"I mm b 'El'IJ 1'Jl l-11 YI b~on b'IJl'l'll'El' ~ b'i'J'EJ fb'lif •n n'IJlJ 61 b\.1~'El' bb'i'I :::'t.lm1 ~1~ ~:; !1iu 1'111 lJ b ~lJ~'IJ 1 5 

i11'1~n¥l-l/jj 'i'l~~('l~ r<U'111'111lJ\'l1 lJ1H1 l 'Un1~!JrnT' n"I mm b'El'IJ1'll~b~l-Jl-J1n:t'u('11m:::!.l:::b 'l ~1 n1~\.1lJ' n~ b~lJ;j'IJ lbl'l:::r<U'11 

~ 1vJ'EJfb1iJ"l1nul-I 61 m~'El' bb~:::ul-1' 1~1~1~"11nmrnir n'IJ1u 72 i1 bl-I' bbl'l"1' ~Yli!Yu J, n"I n nl-11'Elu1'11l-11~1iJ bb('l nlli1'1fo 

(p=0.248) b"1!.ii'.l % inhibition 1vi1nu 48.41±0.33% bl~::: 48.99±0.19% ('11lJ~111iu (('11n'~ 5) n1~~n'l!l'11u~1vl'Elt'Ul-I 
bb r<:::r<t.1'11 l'l'l 1l-I \'l1l-11rn1 um~iJu J, n"I n~m b 'El'IJ 1'11 l-11 YI h'B b't.ll'l'll'El' ~ bvl'Elf b'lif bn "1"11 n'El' i'ltJ ~:;n'EJU'll'El' bUU 1YI;, bb~:'.m"1 

bl~ l'I iii n~' bU'Wl'l 1~~1bu fl Vi ~!.I ntjl-1 Lb~ fl iiin 1u~ b vl'Elfo~('l:t'u 1 u~:::t.1'11,m rniJ'n'Wl-1 jj m rn "1l'l'Ell.I1~~1vl'Elf L1 iJ mi;i 11~ fl iii n 

11~::: 1tl1.11YI;, iruJ, mn-11,1'\J'll'El' b'El"U1'lll-11YI 'b~'E L'IJl'l v.u'11l'l1mrn iruJ, m~~1' 1'\J'll'El' b'El'W1'lll-11YI b~'E L'IJl'l 1~b"1!.I eJ1unl'I 1n 

n 1 ~~u nu l'l'EJU bU'Elf (Cu) ~' bU'W'El' l'ltJ~:;n 'EJU'll'El' b'El'IJ1'11 l-1'1YI h'B b'Ul'l ~11 ii b'El'IJ1'11 ~bn M1nU ~!J'UbbU ""'bl'IN l'l'i-1 ,1tJ 

~'l'l1l-11H1iYt.1if,m~~1,1't.l'lJ'El'b'El'W1'lll-1'1Ylh'DL'IJl'l1~ (Chen et al, 2006; Usuki et al .. 2003) 
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(})1n.'Jfi 5 m1!.Tuif-:in"lnmm1'Wl'll~1V11'i''E•'Wl'1 (%inhibition) 'll'1l'lfilvl'1lfrl1l"l1n'W~6'lvt.1~'1l'lbb"1::'W~-:i1~1~1:;lii'ul'1'l1~ 

.~~~'W 15 i1"1~nfwi1"1~~t111 

'W~ n'l • '\1 ~'1l-:iVi1i.J ~1'Wn1 ~'\1iJ n 

'W~6'lm~'1l'lt1lTn 24 i'ltm 

'W~6'lm~'1l'l'11lTn 48 i'ltm 

'W~6'lm~'1l'1'11lTn 72 i'lt~-:i 

'Wm1 ~1~1i.J ~1'WmrniJn 

'Wm1~1'\1iJn 24 i'lt~-:i 

'Wm1~1t1lJn 48 i'lt~-:i 

'W~'l1~1~'\1iJn72 i'l t~-:i 

KOJIC acid (30 µg/ml) 

'i'l'fu i:.JM1.,1<rtJ 

m~!.Tuif-:in"lnnm1l'W1'11~1Vlt~'E•'W"1 (%inhibition± SD) 

13.32±0 07' 

21.34±0.26' 

41.45±0.28' 

48.41 ±0.339 

19.12±0.29b 

27.03±0.21'1 

40.56±0.328 

48.99±0.199 

66.55±0.2h 
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-:i1'WW1.Jtl'bi'.l'Wm ~~mn r.rnm~'1l'fl nqV1iV11-:i~'lJl1Y'l'll'1l'I fi bvl'1lf rnf "!1n'W~fi O.JVl'll 1~ llri fi bvl'1lh 'lif "11n'W~6'l b'\1~'1l'I 
bbt1::fi bvl1lfoif 91 n'W~'l1 ~11 'Wm~M1'W1l'4l;l"1~M:; !.Tuif-:i bbU1'1Vi ~!J~ bU'W\'11 bt1l'J'll'1l'ln1nn tii~'l ""':;qV1i!.Tuif-:i n"lm~~ b'1l'Wl'lllf 

1VI l'i''E b'W\'1 "11 n mrv1 ri'i'1'1lU q'Vli M1'W'1l'4l;\"1~\'11:::Y<u11 ii •vl'1lf b'l!J"l1n'Wm1 ~1 bU'WCil'l bbVl'W~ M1 'Wm~M1'W'1l'4l;\"1~<'<1::: m 11.Tuif-:i 

,;f1l~bU'W'i'11bt1l'J'll'1l'ln1Hntii~'lY'lU11fibvl1lfoif91n'W~6'lbt1~1l'l!.Tuif-:i S. aureus DMST 80131Mn11fibvl1lfoif91n'W~-:i1 

~1 'l1ru:;~fibvl'1lfb'l!J"l1n'W~'l1~11i.1<'<1mn1!.Tuif-:i S. aureus DMST 80131~ i'ibvl'1lfriiJ-:i1~11'11mrn!.Tuif-:i P. acnes 

DMST 14916 l~Mn11fi•vl'1lfoif91n'W~6'lm~'fl'I bb"1::ernm~!.Tuif-:imnhn'W'll'1l'lb'1l'Wl'll~1'Vll'i''E•'W<'<Y'lU11 fi•vl'1lfoifi-:i 2 

'llUtilbbM-:iqV1im~!.Tuif-:in"lmrn•'1l'Wl'll~1~1n~•fimn'W~~:;1.J:;b'l"111'Wm~t1lJn 72 i'ltm 91n~'1ll,!"1lii'-:infi1'lbb'i'1tii-:i1iiV1nu11 

~:::1.J:::b'l"111'Wn1~'\1iJn~ mm::<'<~ b~'1l 1ii1~qVlim-:i~'lJl1Y'l~M1'Wmrnri"1'1l'ltl'A'1l 72 i'l tm <'<jU1~11fi •vl'flfoif 91n'W~6'l 

-:i1'W~'°11.Jif1MuVJ'W'i'1tl"u "1'4'Wn1~~rorM1 nvi 'WY1w.i'W1M l'i" l'l'l 1 ~l "1ri1u'W~roi'1J ~m ~VI 1.J1~1J 11'll.rl !J~\l"' <'<'11'111 ~ 

u~:::~1i'.J-:iuu~:;~1ru Y'l.l'I. 2560 cl'qJC1J1b"1'll~ RDl-2-60-6-27 bb"1::'ll'fl'll1lUf)ru ~'WITT'Vl!J11'11"1t11f 1'1ru:;~V1!.J11'11<'\tiifot1:; 

bVll'l t'W forl ~'\11~V11.J1~1.Jn'll.rl!J~\l"''i'1' l'1n~ ~1'11fu"1rn'W~""':;'l'1i'1l-:in'1l~1 ~1'Wm~1'11W1.J 
' ' 'Tl'i'~'11°1Y1tJ1~1i'H1lf\j1V'l'l tJV\ 23 (~UuV\ 2) Yffp!tll'lf"l).J ~ ~-lVl'li:ai~ YU'!. 2561 883 
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