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"'.- I r" . 
1u'l,)u14'tJil~ul"'1 g VI filun ') J'~hun') J'L ~ l-J~ ,)U'J tJ"lJ 't)'I L"ll ~ ~l-J:; L~'I n U g VI filum J'~U~'I n'))'Ln I?l 

I " 1J '" 

Agglutination "ll't)'IL"lI~~L:I1~L~'t)~LL~'I"ll't)'I~ULij't)~~L~'t)l'Jf~l-ifwr~1vmJ~')tJ~'Wf H1 N 1 (AHB) "ll't)'I'tJ,)lj'l 

" J' ".,
LL~:; AHB "ll't)'I'V'lJ''t)'V'l't)~~'''I')n-n'WtJ''I"llil~ Tetragonula laeviceps lu~,)u"ll't)'I'tJ,)I:J'I 'tJ,)'tJ,)lj'l 90 nfl-J l-J')~n~ 

., , 

~')tJ 96% L't)VI,)U't)~ (EtOH) LL~:;-W,) LYl't)lm~~')r~nl?l't)u''l~tJ,)U CHE LL~:; CHW I?l,)l-J~,)~u ('tJ')hJVI~~'t)u 

gVl~tun'w~hunlmU'Ij;j',)"ll't)'IL"ll~~l-J:;L~'I 5 "llil~ (BT474, Chago, Hep-G2, KATO-1I1 LL~:; SW620) LL~:; 

VI~~'t)um,)l-JLU'U~M~'t)L"lI~~tJn~ H1LLr1 CH-liver ~(m1fi MTT assay 1L~n:;vfl:J~"'I')n~'L'tl~mu't)fLsD'U(;)n')J' 

n~11?l't)~"ll't)'I L"ll~~ (PS) LL~:;~,)VI,)'I~(\~t~tJl-ntJnmJ'l-J SPSS statistics 17.0 'V'lU~,)~VI~l'UnlJ'~h'Umr 

LLU'I j;j',)"ll't)'I L"lI~~l-J:;L~'I LL~:; PS "ll't)'I~'W~ n~'t)u,)'I~tJ')uvT'I 2 "llil~'t)cil'Ur:;~u~lm~'t~tJ'In'U I:J~"'II n mJ'~,).. 
, 

Partition 'V'lu~')~')r~nl?l't)cil'1~tJ1U ~,)tJ Hexane (CH H) n gVlfi 
~ 

~h'UnI:i'LLtl'l j;j',)"ll't)'I L"lI~~l-J:;L~'I ~Yi~ ~ LL~ 
.- "I r 

~~'I"'Iln~lmr~n(flu1~Vlfi~':ltJ Quick column chromatography 'V'l1J~111'1 6 LbYlm-n'UViHlhJi:igVlfilunlJ' 

~h'UmnLtl'lj;j'':l"ll't)'Ib"ll~~l-J:;L~'IvT'I 5 "llil(11b~tJ l'W~':l'W"lI't)'Inl:i'VlI?l~'t)U~':lll-J~,)l-Jlrt:lVl,)'I AHB l~fi 
0­

Hemagglutination inhibition assay 1:J~'V'lU~ll1'1 CHE bb~:; CHW hlnl:J~~'t) AHB ~~'I~1 Partition 'V'lU~1 

~')r~n(fl't)ul'1~m1J~'I~l-J~ (CHM, CHD, LL~:; CHH) laJngVl~~'t) ABH ~'ILtJ~tJ'Ul-Jl'!]~VI~ ABH "ll't)'I 

'V'lr't)'V'l't)~~LLVI'U ~'I~'I'V'l1J~lvT'I CPE LL~:; CPW laJnl:J~~'t) ABH ~'I~~ul~~'t)'I-if't)fii't) 1) ~lr~'t)'t)n~VI~~hu 
, " , 

nI:i'L~ l-J~1'U':l'U"ll't)'I L"lI~~l-J:;L~'I"'I :;i1I:J~1'UlULLUU"ll't)'I Synergistic effect ~'I'W'ULij't)LLtJ n ~,)J'~n (fll,xi1 ~':l1l-J 

u1'~VI~l-Jln~'ULL~,)"'I:;.yhl,x~VI~~'Imh':l~~~'I 2) ~1J'~n~"'Ilnl:J~l?l.nruoyJ"ll't)'I T. laeviceps l~n~VI~~'t) ABH 

., >­
O..jQ.J 0,4 rr CJ 

Fll'ttlF1ty: Tetragonula laeviceps, U11:J'I, L"lI~~l-J:;LN, Hemagglutination inhibition assay, Propolis, 

l')f~1-ifwr~lmu ~ltJ~'Ufi H1 N1 
~ . 
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Abstract 

In this research, it was focused on the anti-proliferation of cancer cells and the anti­

agglutination of human blood cell infected by H1 N1 virus (AHB) of honey and AHB of propolis from 

Tetragonula laeviceps. Honey (90 g) was extracted by 96% EtOH and H20 resulting in CHE and 

CHW, respectively, Later, it was tested against the proliferation of 5 cancer cell lines (BT474, 

Chago, Hep-G2, KATO-III, and SW620) and CH-liver as normal cell by MTT assay. The data was 

estimated from the average of percentage of cell viability (PS) and statistically analysed by SPSS 

statistics 17.0. The result showed that PS of CHE and CHW were closed. After partition, CHH gave 

the best activity. However, after being purified by quick column chromatography, 6 fractions 

contained no activity. Furthermore, for AHB, hemagglutination inhibition assay was used. It 

presented that both CHE and CHW had no AHB activity. In addition, after partition, all CHM, CHD, 

and CHH still had no ABH activity. Instead, propolis was focused. Both CPE and CPW still had no 

ABH activity. Thus, it could be concluded that 1) anti-proliferation compounds had synergistic effect 

to each other so more purification decreased the activity. 2) Crude extracts of bee products from T. 

laeviceps had no ABH activity at all. 

Key words: Tetragonula laevic eps , honey, cancer cells, hemagglutination inhibition assay, propolis, 

H1 N1 virus 
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AHB: Agglutination of human blood 

CHE: Crude honey by ethanol 

CHW: Crude honey by Hp 

CHH: Crude honey by hexane 

CHM: Crude honey by methanol 

CHD: Crude honey by dichloromethane 

CPE: Crude propolis by ethanol 

CPW: Crude propolis by H2O 

EtOH: Ethanol 

MtOH: Methanol 
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~ , 
~1'l1 U)':;l-J1nJ 53,000 ),ltJ~'fltl ~~lLU'W 13.57% ~lml1L"'WJW1),L~tJ~fjl?l~'lVll-J1'l Ll'ltJl-J1~ln~lml1J~'W L"lI'W 

rt')l~~'WL~'flI'l~'lLL~:;hflVl~'flI'lL~'flI'l1'W~l-J'fl'l ~I'lLU'W 4.05% (~1,rn'WLtJU1mL~:;tJ'VlfiPl1~l?lf, 2553) ~lLVlI?l" .. 
" 

"lI'fl'lhfll-J:;L~'l,r'WrJl-J1 n~ltJ 'W'fl n~1 mnl'l~ln~lLVlI?l'Vl1'l~'Wfin)')'~ LL~'J U'l~l~lnHn 1'l~1 n~111Y4 LL'J I'l~'fl~ L"lI'W 

tI I if I 

~1'lu),:; L'Vl PI ~'l,r'WVl1nmfin1 ),Vl~ :;UUU'l n1 nn I'l"ll'fl'l ~:;L~'ll~ri~ :;LU'Wtl)':;LtJ"l!U'flth~~'l 

~:;L~'lbnl'l~l nn1),~ L"l!~;"lI'fl'l'fl1'm:;~1'l11'W11'ln1tJrJn1nU~tJ'WbbU~'lluIOi1n L~~mh'JFi'fl Lnl'lm)' 

bL U'l [;]'J e:J 1'l1l n~ LL~:; L~ ~~ l'W'J'WL~~ ~1 n~'tJ LI'l tJ n ~ In"ll'fl'l i1'l n 1 tJ llJ ~ 1~1), ~ fI'lU fI~1~ vi 11~Ln I'l LU'W• 
i« I II I " 

n'fl'WLU'flr1£J Lij'fln'fl'WrJ"lI'W1I'l1V1 qj;'WIOi:;vl11~'fl1'tJ'J:;Vl Ln 1'll-J:;L~'lllJ~1~1),~vl1'l1'Wbtl'Wun ~lJ\' U1'l flf'l rl'fl'W 

I , I '" I 

'fl1~rJ"lI'W1I'l1V1 qj~'Wn),:;~'lltlLutJI'lVl1'flnl'l Vl1'flrJn1)'~n~1l-Jluu'l'fl1'tJ'J :;~'W1 Hi ~'lVl1 mn 1'l~'WnU'flr)m:;Vl 

~lriruLL~'J lOi:;vh1~eJthtJ~'J'WVI~'lL~£J~1?l1Oi1n'L),fI~:;L~'l1'Wif~lOiu'Wfjfin1~fm~1l-J:;L~'lrJ3 fjfi~~lriruFi'fl n1~ 
~ III q 6,.1 

~ , 
1'Wn1~ri'flL~flLL~:;n1 n~tJ~fj I?l Ltl'W~ 1'W'l'W~1 n 1 'tJ~'tJMtJ Ll'ltJrJ n1 ~ntJ'll'tJri'fl'WVlihthnmnun1 n:;U1I'l"ll'fl'l • 

l'Jf~'HrVlr)I'l1V1'1i~ltJ~'tJf Hi N1 (Swine origin) Lb~:;~1tJ~'Wf H5N1 (Avian origin) (Michaelis et aI., 

2009; Neumann et aI., 2009) ~'lbtl'W~ltJ~'tJfi~ri'flhfl1'Wil?l1'Lb~:;Lnl?ln1m~ltJ~'Wfi~1ri'flhfl~'WLLN1'WfI'W1~. . . 

~'WfiHibLri Classical swine 1Oi1nVll-J, North American avian r,nn'Wn, Human (H3N2) l'WfI'W LL~:; Eurasine. " 
I '" I I '" 

avian like swine ~'lLnl?ln1~~:;U1I?lflf'lLLmVlU~:;b'Vl~ Mexico rJmmY41n~:;~ltJlu~'lL~nl'W~:;tJ:;L'J~1~'Wi'W 
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ltJL,]]~Hr"lJtl~~~ii~l?I~iim~~~L~!)bf~HrVltj~1VI'1i~nLn~m':;u')'Wm~~~11"iC1J 2 lh:;m~~tl m~ 

~~1tl~,)"lJtl~hl~~'U RNA pOlymerase II LL~:;~~tll?lnn1~Lii~m':;u')'Wm~ Transcription "lJtl~L,]]~~L~1ih'U 

~~ii~1 LVI[;J~1"'11 nm~~ ~L~'f)1')¥~ ~~mh') L~!)1~iim~L~~r.i1'U')'Ul')f~Ul'f)£h~iilh:;~'VlfiJ11~ (Rodriguez 

, lot I '" 

et aI., 2007) 'VI~~"'I1nYh~'f)bf~LVi~r.i1'U,)'ULL~,)L~'f)bf~Hr'VItj~1'V1'1i"'l:;'f)1~£1 Neuraminidase activity "lJtl~ 

hh~'W Neuraminidase ~~Lu'Whl~~'U~~,)"lJtl~l')f~ L~m11'V1tJ1~v'h~1£1~'Wfi:;~:;'VI~1~hh~'W~~,)"lJ'f)~1')f~ 

riULlh~'W~~,)"lJ'f)~L,]]~~~~~L;'f)~~~~H'bf~~1~1~(1LL~i'f)'f)n"'l1nL,]]~~~~~L~'f)hlu~L']]~~'W11~ 

I II II '" I 

£j~~'W~~ri'f)'WLL~:::'VI~~m~~~L:n'f) (Hayden, 2009) £1n~')mhwrl'U m~~ruNrlLYl'f)il'f)~ri'WmnL~i~:::u1~"lJ'f)~ 

., 
1Jn~~ri'W~'f)~1'Wl'Jf~Hf'VItj",1'V1'1iri'f)'Wn1~~~L~'f) (Jefferson et aI., 2009) LL~:::iim~Hm1'Un1~fm~nm~~~ 

L;'f)1')f~'l.jf'Vl'r~1'V1'll 'f)1vh"ll'W £11 Oseltamivir LL~::: Zanamivir v'i1'V1tJ1~uu5~m~v'i1~1'W"lJ'f)~hh~'W 
I.... I !V II 

Neuraminidase ;~LU'Wn1~uuu~hJ1w.u~~~'Wfi:::~:;'VI')1~'l')f~riUL']]~~Vi~~L:n'f)mnL~im':;"'I'm"lJ'f)~L:n'f)l')f~ 
I I " I I 

1'W~~ii~fjl?l LL~:;m Adamantane v'il'VlihVluuu~m~v'i1~1'W"lJ'f)~LU~~'W M2 ;~dJ'W'Vl1~~1'W"lJ'f)-.1~1~Viiiu~:;"'I• 

aI., 2009; Cheng et aI., 2009) 

., " cv Q..o' 0 d 

2548) ~1~~n~"'I1n Brazilian propolis (Awale et aI., 2008) LL~:;~1~~n(1l"'l1n'W1~~ (Jaganathan and 

Mandai, 2009) ~1'Ufjr.r£1 ri'f)'U'VItJ1~~')'U1'VI qjv'i1 m ~~m~1 ~1nl"1ii']]U(1l1'VI:W~'f)'f) n~'Vlt1'Un1~uu5~mn"'I1C1J 
, , " 

"lJ'f)'1bf~Hr'Vl'r~1'V1'll1'U~~ii~fjl?l ;~LU'U~1~~ri(1l"'l1n.yh! (Chinou et aI., 2009) LL~:::iin£1~1'Uri'f)'W'VItJ1l1LYi£1'I 

U1'1~')tJ~~U~1~1~~ri~"'I1n~~I?I.nruoy}"'I1n~'1~iim1~~1~1~(11'Un1~uu5-.1mn"'l1C1J"lJ'f)'1'l')f~ (Kujumgiev 

http:LU'U~1~~ri(1l"'l1n.yh
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II '" I " 

r:J'Cl ~'fl m J'~U~"l n'1W"l'h)J'lJ'fl"lL,) f~L;r~1'I')1~ '1iLL~:;~U~"l n"1J'(;l n (;l:;n'flU'll'fl"l Lil I') L~'fl I') LLI')"l Lij'fl~ I') L;'flL,) f~ 

Hv61')1~'1i 

I" '11 I 

r.:nnl')'flnL~ ~"liJ~'fllJr:J~(;l,J.l~'flU (Nectary gland) ~1'fl,J.l~,)I'W"'lln~')'W~'W1 'lJ'fl"lYl"l! (Extra floral nectary 

a ~ ~ :: J' :: X "" ~ ...d , ~ 
gland) lJ1LnU~:;MH,) ~'WnJ':;L'Yn:;Ul r:J"l (Honey crop) l11U1'Wm':;LV'l1:;'Wlr:J"llJ L'flU ~"1IlJ'Vl·lhUU'flUU1(;l1~ 

LlJL'Cl~'Cl~1UiU1 LL~:;~I(;lI'ClhIL~~~ ~ "'lULrJi'LtI'W~I(;lI~LlJ L~~~ L~m L~uvf')hJ'fl"l~i.h:;n'flu~in'lJ'fl"l~1~"lfi'fl 

~117.2%, yJtnL'Vl~ 38.19%, n~L~~ 31.29%, 1Lm~ 1.31 % LL~:;~IJ'~U1 J',)lJ~"l~IJ'~hj'Vlnu"l!U~~n 
'" ....12.01 % (~lJUmL~:;fi'W1'Wfi , 2544) 

~ ru~lJmi'lJ'fl"l~1 ~"lU'fln"'ll n 1.if Ltlu~,)'Wlh:;n'fl1J1unlJ'~~1"lf"lLL~:;LtlU'fl1~1J''JJ'fl''l ~')'fi'flULL~,) ~"l 

~1lJ1~(liJflru~lJu'1i1'Wn1~t1'fl"lnUn1n"'l1'ry'lJ'fl"lLLu~Y1~u J',)lJn"l~~'W'Vl1uvh"l1 (Dias et aI., 2008) "'lIn 

~ru~lJ~~"l n~1,)~'l Lij'WhJ1rJi'~I'fll"'l"'l:;~'l f.J'Cl n"l mnJuJ"l n'1 nbU'l v1,)'JJ'fl'l b"ll'Cl~lJ:; L~"l rJi'')u nLU'W1rJi' (Chinou et 
q 

al.,2009) 

"l!U~'JJ'fl'l~"lrJi'')u (Chanchao et aI., 2006) L~U'l1'W~~U.n~u1"'l~I~"l"'l1n-D'WLN~"lLUULLlJ~'lr:J~lJLnMv1,)L~n1 

~~'fltJ1'W~IV'1,)n ~'l ~"lm1'WJ'W1 n1J'~'l n~1 ~"lthLL'Cl:;~'l~'l L~'f)nU~I~I~"l-D'WLNiJ~rufil'Vll"lL.n"l!UI n1J'~'l n~1 .. ':J q \J 


~ X X c:. cJ .c:S .0=. ~ " .J' q r 


'W1 f.J"l"'l1 n r:J'l"l!UWfl'W1 (~lJ'WmL~:;fiuIUfi, 2544) lJ'lIU~~tlV'/U~I,J.lt,J'l-D'WLJ''l:W ~'Vlfi~I'W'fl'42.J'Cl~~J':;LL~:; 

"'l~'W'Vl1u (Bruni et aI., 2009) 
q 

~ , 
-D'WLNlJ1Vh n'1J'~n~rJi',)U,J.1LL~:;L'f)'VllU'f)~ l11n1munrJi'')tln'w partition LL'Cl:;n1J'l11L~J':WlL(;lnnW ~'l1 'WLLI?1 

'Cl:;i'W(;l'flU"'l:; L~'f)n~IJ'~iJ~'Vlt1unlJ'~lumnLtl'lv1,)'JJ'f)"l L"ll~~:W:;L~'l~~~~ ~ [L"ll~~:W:;L~'lvY'l 5 "l!U~ 1rJi'bLrl 

L"ll'Cl;:W:;Lr"lv11J (HEP-G2 cell line) L"ll~~lJ:;Lr'lnJ':;LV'/I:;'fll~lJ' (KATO-III cell line) L"ll~;lJ:;L~'lL~IU:W 

(BT474 cell line) L"1I~~lJ:;L~'ltl'f)l') (Chago cell line) Lb~:;L"ll~~:W:;L~'l~11~ (SW620 cell line) J',):W~'l~m~n 
~,)llJLUUVh~vi'f)L"ll~~tJn~L~m"l!~~~1.iffi'il L"ll~;v1u,Jn~ (CH-liver)] ~1'ilh\~'Vlt1un1J'~uJ'ln1n"'l1'ry'JJ'il"l 
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cI ~ tr '" 

'1.'lf~H'~rj(;)1~'\l~1tJ~'Wf H1 N1 L~tlL~W,,1'Wm~tl(;)Yl(;)~tl" LL~::;1~gYlfi1'Wn1:ruuu"n1nn(;) Agglutination 

"1Itl"L"l!~iLij(;)L~tl(;)LL£PW1Jtl"FI'W (Hemagglutination inhibition assay) '1.ril~~~ (;)~1H1'Wm:r~ Ii£p)u1~Ylt~tl'ttl 
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'" J' '" '" 
Lntl ~'J'elth'I'W1 e.J'l LL'tl:;YlJ''elYl'el~~-nuLN91 nvhfl-J L~tI'l~'l-nULN"lJ'el-l Ln'rt[;JJ'nJ' r;)1t1'tltJ-l LL-nlJ !l1Lfl'el 

'" ~n I?lmJ1'lVltl1t1 Ll?lul-nu1 LL'tl:;L'el'Vl1Y'el'tl dJU~'Jv'i1'tl:;'tl1U 

I " " " IIV .... I o.:::s..dI .IIQt, 0 IV .... I II 4 

"l!-ll?l'J'eltl1'lU1e.J-lVlJ''elYlJ''el'V'/'el'tl~ 90 g U1lJ1J:.J~l-Jntl 96% EtOH 400 ml r.nnUUL"lJtI1l?l'Jm~J''el'l 

Incubator shaker ~'elruVlJln 15 DC, 100 J''eltl~'elU1V1 L1JUL'J'tl118 -B''JLl-J-l 91mrUU1l-J1~ULVI~U'l~'Jm~i'el'l. " 

"" I I I 

Yl-lVll-JI?ll-J1~nl?l~1~'JU 96% EtOH ml-J1[;JJ' 100 ml u1luuu[;Jn[;J:;n'elULL'tl:;LLumntl~'Jul~Y11~LYl'elU1l-J1J''Jl-J 
I 'iI " 

ntl~'Jul~Y1bLumntl1tJi.Un1J'~ nl?l~f-lbLm VI~-l91 mrULL1J-l~'JU"lJ'el-l"lJ'el-l LVi'tl'Jl~Ltlu~'el'l~'JU ~'JU'tl:; 200 ml 

~'JuVI~'lU1hJJ':;LVlU#l'Jv'i1'tl:;'tl1U'el'eln~'Jm~i'el-l Rotary evaporator ~~ruVl.1JnhlLilu 40 DC 9un~1~1J'~nl?l 

9dJ~mj'ru:;VlUI?l-iru 9:;1~dJu~1J'~nl?l'el~1'lVlUlt1~'JU EtOH (CHE Vl1'el CPE) ~'JU"lJ'el'lLVI'tl'Jl~~n~'JuVI~'l 
... , 

'IllhJ~ n 1?l'el~1'lVlU1t1 ~'JUUl Ll?luU111Je.J~l-J ntl'yJ'el~ Lyj [;Juvhyj'elfYliJ~'Jll-J L-ifl-J-irU 20 11M, pH 7.0 ml-J1 ru 

" " 
200 ml 91n,rUU11uJ':;LVltl#l'Jv'i1'tl:;'tl1U~'eln~'Jm~1'el'l Rotary evaporator Y1~ruVl.1JiJhlLnu 60 DC 9un~1 

~1J'~nI?l9:;iJ~n'rtru:;VlUI?l-ir'WL-nUL~tl'JnU 9:;1~LiJ'W~rw~nl?l'el~1-lVlU1t1~,)U~1 (CHW Vl1'el CPW) u11uvh 

'" '" 
MTT assay LL'tl:; Hemagglutination inhibition assay Ll?luvhn1J''VlI?l'tl'el-l~l 3 ~f'l 

Partition 

U1~1J'~nl?l'elril-lVlU1lJ"lJ'el'l~1~'lVl1'elYlJ''elYl'el~~"lJ'el'l-nuh'l~~n(?)1~9ln 96% EtOH LL'tl:;~1 l-J1vhllX 

iJ ~'J1l-JlJ~~'Vltl-J1 n~'l~UL(?)U n"lJ'vl1 Partition ~,)Un J''JU bLU nLL'tl:;Hi'~'Jvll 'tl :;'tl1U~iJ~Jl1Yli'J Lb[;l n ~l'lnuLI?lU• 

" I '" I I 

iJ-n'JulUn'tl1'l) LL'tl:; Hexane (#l'JVi1'tl:;'tl1UYliJ-n'Ji('elUYI~I?l) n1:i'~nI?lL~l-J9lnJ:.J~l-J~'Jvl1'tl:;'tllU 80% MtOH• 
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., 

200 ml &.J~J.Jnu~IJ'~nC;)'ilth,1'mJlul'Wm'';lmLtlnl'IXL·~hn'W'"l'W~IJ'f'l::f'llt1hJL'VIntl';l '"l')mr'WL~hJ Hexane 1'W 

mJ.J')(;lJ'wh n'WL'~hhJ&.J~J.J nU~,)J'f'l::rntl ';l,)-l~-lH1J J'::J.J 1 OJ 30 'W,)Vl L~'ell'IX~') J'f'l ::f'l')mn c;) nlJ'LLtI n-B''WL!:I'W 2 

'" I" " I " I " 

-n'W LC;)tI n~J.J~,)J'VlhJ~i';l'"l::LLtln'eltll'W-n'W"lJ'el-l Hexane :n-l'"l::f'l'eltl'eltl'Vl,)-l-nu'JU 1 U"lJ ru::Vl n~J.J~,)J'ij-n';lJ.J,) n n~')
q ~ qJ q 

'" I"" " " " 
'"l::f'l::f'lIt1l'Wi'W 80% MtOH :n-l'"l::LLtlni'W'eltl-nU~I-l '"llmr'WLLtln~,)J'l'W-n'W Hexane i-lVlJ.JI1I'el'eln'"llnm'';ltl

" , ., 
LLtlnLLf'l::v',)l1JJ'::LVltI~';l~If'l::f'lIt1 Jl';lm~i~'el-l Rotary evaporator '"l::lJl~IJ'~ n c;) 1u-n'W Hexane (CHH Vl1'el 

CPH ;-li:J~.1l1'Vii';ltJ'eltl) ~';l'W~IJ'f'l::rntll'Wil.! 80% MtOH ,rl.!v',)J.J,)L~J.J~,)f'l-ll1JmJ.J,)l?lJ'L'Yh~i:JL~'elL~'el'"lI-l 

ll¥d:lu 40% MtOH L~'el L~J.J ~';lIJ.Jiii';l"lJ'el-l~,)J'f'l ::f'l1 til~J.J1 n~l.! '"l,) n,r'WL~J.Jll11 ~f'l'elLJ'i:J L 'Vluf'l-ll1J L 'Yh nu 

1 iI I II '" I 

mJ.JIl?lJ'"lJ'el-l 40% MtOH Vli:J'el~ 'J1-lVj-lH1JJ'::J.J,)ru 30 'WIVl L~'elll¥~,)J'f'l::f'llmnC;)nlJ'LLtln-nl.!d:ll.! 2 -n'W ~1J'Vl 

" "I"'" I iI

~-n'lJ.J,) n n~,)'"l::f'l::f'l')tI'eltlll.!-n'W 40% MtOH :n-l'"l::LLtI ni'W'eltl-n'Wul.! LLf'l::~1 J'Vli:Ji'J1JTtmf'l,)-l'"l ::f'l::f'llt1'eltll U 
" " 'IJ 

" I "" "" "-nl.!1c;)~f'l'elhii L'Vltl ;-l'"l::'eltl LLtI ni'W'eltli'W~I-l LLtI n~lJ'vl-l~'el-l-ntln'el'eln'"ll n nULLf'l::v',) l1JJ'::LVltI~'J~lf'l::f'lIt1 
" 'IJ 

I '" I I " 

'el'elnJl'Jm~1'el-l Rotary evaporator n'"l::lJl~,)J'~nc;)l'W-n'W 40% MtOH LLf'l::lC;)~f'l'elhi:JL'Vltl;-lLil'W~IJ'Vli:J-n'J 
., ,., 

J.J,)nLLf'l::1JI'Wnf'l,)-l (CHM, CPM, CHD LLf'l:: CPD (;l1J.J~hc;)u) c;j-lUU'"l::lJl~IJ'~nI1lVlij~.1l,)'Y'I-n'JLL(;lnl?h-lntl 

" " " I

~tlnu"1!UI1I"lJ'el-lc;l'J~If'l::f'lIt1vl-l 3 "1!UI1I v'1~,)J'~nC;)VltlIUvl-lVlJ.JI1IVll~1J'VlI1l~'elU v'111J~1 MTT assay LLf'l:: 

Hemagglutination inhibition assay Ll1ItI~,)n1J''VlI1lf'l'el-l~1 3 ~f-l 

Quick column chromatography 

v,') F raction ~1l¥&.J f'll'WnlJ'~hUnlJ'L~J.J~IU';l'W"lJ'el'l L"Jjf'l;J.J::L~'1 ~~~C;)J.JTVi! nlJ'LLtI n~IJ''el'el n ~'Vltl 'lXi:J 

mlJ.Ju1~'VltJ.Jln~tlLl1ItlH Quick column chromatography LLf'l::L~'eln"1!UC;)"lJ'el-lc;l';l~If'l::f'lIt1~l'ifL~~'el'W~ 

~1'W~'el~J.J'W1111t1~'"l,)J'ru,)'"lln&.Jf'lnlJ'~1 Thin Layer Chromatography (TLC) L~'elLLtln~,)J''el'elnLtlun~J.Jtl'eltl 
, , " 

&.Jf'lVllJl'"l')nnlJ'~,) TLC LLf'l::v'111JLil'W"JjUI1I"lJ'el'l~'J~If'l::f'lIt1Vlili';ll?il-ln'W~'el 100% hexane, 75% hexane­
, 

Q~ 0 ~ 

CH2CI2 • 50% hexane-CH2Cl2 LLf'l:: 25% hexane-CH2Cl2 ';lfinlJ''Vl1 Quick column chromatography LJ'J.J 

'"l')nnlJ'uJ'J''1 silica gel f'l'l1.'W~'el~J.Jtl1~LLlJl.! v'1~1J'1.'W Fraction "lJ'el-l Hexane &.J~J.Jnu Silica gel LL~'JUJ'J" 
" I I " 

f'l'l1'WJl,)'WU'W"lJ'el'l rl'el~J.Jtr '"l1 n U'W~'1"J1:: rl'el~J.JtrJl';l tI c;l'J ~1 f'l ::f'l1 tILl1ItI ~J.J'"l1 n c;l';lv'll f'l ::f'l1 tlVlhJ ii -n'J'"l'W~-l ~'J~1 

I" I I 

f'l::f'lIt1ViiJi'JJ.JlnVl~11I H Vacuum ·lhtll'WnlJ'I1IC;)'elIn1~1.~c;l'J~If'l::f'lIt1"n"1!::~Il.!rl'el~J.Jtr Lnu Fraction Vi 
• " 'IJ 

I 
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~ , 

1"'" 1·1 "" '"' " " 1. 1" "11:; (;)'Vl~'VI).,J{?) uJ':;L'VImL'VI~"''JmPlJ'tl~ Evaporator LL~'J'W1 u'Vll MTT assay LL~:; Hemagglutination 

" 0­

inhibition assay L{?)tJ'vhn1ffi"'~'ewnl 3 PI~-:J 

",
L"ll~~).,J:;L~-:JY1H1.'W~I'W';)~U\1 HfbLr1 L"ll~~).,J:;L~~[;]U (HEP-G2 cell line), L"ll~~).,J:;b~~n~:;L'Vil:;m'VI1~ 

(KATO-III cell line), L"ll~~).,J:;L~~L~I'W).,J (BT474 cell line), L8Jl~~).,J:;L~~U1.l'" (Chago cell line) LL~::; 

L"ll~~)..J:;b~~~h1~ (SW620 cell line) LL~::;b8Jl~~Un~~Hf)tl L8Jl~~[;]UUn~ (CH-liver) L8Jl~~'Vln-nU"'bimrJi''Ju• 

RPMI medium ~iJ 5% fetal calf serum 1'W~murJ).,J~nJ'VIJJij 37 °C 1'Wu~~mn1fl\~iJ 5% CO2 
, 

QQ 4 cv IV I l.q 0 cv 

'.lfln1~'Vl{?)~1.lUPl1.l "Il~~I~~n{?)tlUl-:J'VIU1ULb[;l~::;"Il'W{?)).,J1 0.21 0 bb~::; 0.224 g 1?l1).,J~I{?)1J bL~::;~::;~IU 

rJi''.lU dimethyl sulfoxide (DMSO) l'Wm~I[;l~~vhl,nrJi'"lI1.l-:J~~~~iJPI':lI).,Jb.jf).,J.jfUbi).,J~'W~ 1 g/I-'I r.l1n~'W~-:Jvh 
serial dilution ~[;ln~'J'W 1: 2, 1: 4,1: 8,1: 16, 1: 32,1: 64,1: 128, 1: 256 LL~::; 1: 512 '~n1u'Vl"'~1.lunu 

L"ll~~)..J::;L~-:JLL~::;L"Il~~Un~~Liu-:J1'Wtll'V11~ 200 1-'1 L{?)ul'ihE~I[;l~ 2 1-'1 '"llmr'W~-:JViln1J''Vl'''~1.lunu 
L"ll~~).,J::;L~~LL~::;L"ll~iun~rJi'r;lU';)fi MTT assay 

MTT assay 

Viln1nimb8Jl~~).,J::;L~'m~::;L"Il~~Un~L",u1,xnb"ll~;~I'W'J'W 5,000 L"ll~~ (200 1-'1) 1'WLL~~::;'VI~~"lI1.l-:J 
flat 96 well plate lb~::;biu~lU~PI'JurJ).,J?JnJ'VIJJij~ 37 °C 1'WUJ'J'Uln1fl\~n 5% CO2 LtI'WL'J~1 24 i'JL~-:J 
r.nn~u~-:Jul~I~~nlPl.jfl~~ul'Wml~L-if~-if'W~~1.l~n1J'1~~-:J1ul'W'VI~~1 ~::; 2 1-'1 ~'J'Wn~~murJ).,JH' DMSO 2 

1-'1 LL~::;Liu~B1.'W~PI'JurJ).,J~nJ'VIJJij 37 °C l'Wu~J'mn1fl\~iJ 5% CO2 ~n 48 i'JL~~ b~~~I~~:;~I~ MTT (3­

(4, 5-dimethylthiazol-2-yl)-2, 5-diphenyltetrazolium bromide, 5 mg/ml) l'Wm~I[;l~ 10 1-'1 ~~l'WLL~~::; 
I.... II I 

'VI~).,J U).,J ~tl~ n 4 -D'J L~~ '"11 mr'WIPIIPI~1J'~:;~IUl1~'VI).,J1Pl1'WLb~~:;'VI~~1.ltln LYitll'IX L'VI~tlbb~ ~~ n"lI1.l~ formazan. " . 
'" bL~::;~::;~lu~~n\1rJi''Ju DMSO (150 1-'1) LL~::; glycine (25 1-'1) LL~'JVilnlJ'rell'Wfhn1:i'~~n~'WLL~-:J 

(Absorbance) L{?)UL-D' ELISA plate reader (Benchmark microplate reader, Biorad, CA, USA) ~ml~ 
I I '" '" " 

m'Jl"1~'W 540 nm ul-if1.l).,J~Y11rJl1u~I'W'Jru'VI1LU1.lfL~'Wl'lnl:i'iJ~~[;ltlrJ"lItl.:JL8Jl~~ l1~\1Viln'):i''Vl{?)~1.l.:J 3 ~')l'WbLI?l
" " 

http:rJi''.lU
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absor bance (treat)
% cell viability;::: b ( ) X 100

absor ance control 

viability 

qYlft1'IJ~~nlnn~ Agglutination "lJ'a~L"ll~~Lij~L~'a~LL~~Lri'a~~L;'al'Jf~l-if'wr~l~Hu~')tJ~'Wf H1 N1 

Yl~~'a'IJcJl'JtI~fi Hemagglutination inhibition assay ~,ntl'W~fi~'WJI'W~H1:Wn1~1'~U~:::~YlfiIlIYi"ll'a~ 

l'~:n'Wi:1'a~ n'W1'Jf~1-if'\i11'~1'\i1 qJ t~tlnI~Yl ~~'a~'"l:::'a1 ~tI Li1 ~ L~'a~ LL~~'ll'a~ ~'W'"l1 n ~'lJ1'"l1 ~ L~'el ~'"l1 n~1l1nI"ll1~ 

1Yltl {m.JIL[;i~'m.JlmcJl~'JIl-JL.jfl-J.jf'W 0.75% t~tI~~L~'a~'"llnQ~bn'IJL~'elt1ll-J1 75 Jlll~ Phosphate Buffer 

Saline (PBS) 10 ml Lb~'JtJlhJ~'WLLti n~'J'W~ d:I'W"1I'a~ L"'~'J1~ Lb~:::~'J'W~ LtI'Wbi1~b~'a~LL~~'el'eln'"l1nn'Wt~tll.n 
I I ... '" I 

Lrl1'a~ Centrifuge V11500 ~'a'IJI1i'a'WIV1 'elruWliJ 25 °c btl'Wb'J~1 15 'W1V1 '"llmr'WYl~~'J'WV1btl'W"1I'el~L"'~'Jl~. " 

... " 
bi1 ~ L~'a~LL~~ 'W'a n'"ll ni1t1~'a1 ~m~'el1'Jf~1-if'\i11't1l1", qJ~1t1~'Wf H1 N1 '"l1n,x'a~tJlJu~ nl~1'Jf~~Yltll 

h~Yitl1'IJ1~~~I~~n~nr tJ1l-J1Ll1i~tll-Jl,xihfil-Jlru 8 HAU (Hemagglutination unit) tt1ltl'VlIn1~1'~~htl 
... 

m:::'IJ'J'WnI~ Hemagglutination assay 1~ 1X PBS "'~l-J~::: 50 J.11 tJlb~'a1'Jf~H"'1'~lm1i~It1~'Wf H1N1 

... " 
l-JTvh 2-fold dilution 1'W 96 well plate '"llmr'Wl~Lij~b~'at1lLL~~ 0.75% '\i1~l-J~::: 50 JlI LL~'J Incubate Yl~H 

• I "'" .J ... ... ""'1.... a "" 1 ' d "'"l.- 'i'. I u~:::l-Jlru 30 'WIYl Yl~ru'\i1JJl-J"''a~ fI1l-J 'J~~ Ll-Jt1lL~'a~LL~~'"l::: l-Jl?lnl?l:::n'el'W L'W'a~'"l1n~u~I?l'W Hemagglutinin 

(HA) "lI'a~1'Jf~~'lJnu Sialic acid ~~LtI'W HA receptor 'atJ'IJ'WCj'J"1I'el~Lijt1lL~'a~LLrn~v'hl~Ln1:::n'Wt~N~~I~
" 

11~Lm lhhlii1'Jf~ hlii HA "lJ'a~1'Jf~hi~unu Receptor u'WCj'J"lJ'el'lL"ll~~Li1t1lL~'arnLL~'1 'Vl11~bijt1lL~'a~LLrn~ 

I?lnl?l:::n'a'W t~tlml-J1 ru"lJ'a'll'Jf~~i('atl~~ ~~'Vl11~bi1 rnb~'at1l LL~~ Ln t1l Agglutination ",1'aml-J1 ru1'Jf~~l-J1 n 

~~rn~~hl,xLi1~L~'a~LLt1l~l?lnl?l:::n'a'W'"l:::iiwl,bmtl'W HAU ",1'a Hemagglutination unit ~'11l1Yi~ 1• 
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88:5 }CO"~ (No .,••, 

OCDCDCDCDCDO 1PBS buffer, CDOCDCDCDCDO virus, RBC, 

CDOCDCDCDCDO and water extract 

CDOCDCDCDCDO 1PBS buffer, 

OOOCDCDCDCDO virus, RBC, 

OCDOCDcxxx)CD and EtoH extract 

6 (I 9 11 

1:5 1:5 1:5 1:5 1:5 1:5 1:5 1:5 1:5 1:5 1:5 1:5 

n11'Vl ~~!l1J~Vl~t'Wn11'51J~'1n1nn ~ Agglutination '1I!l'lLij(?)L~!l(?)LL(?)~ Vl(?)~!l1J ~,)tI";jfi 

Hemagglutination inhibition assay ~'1";i11'W 96 well plate t~mLtJ~'\!I~aJn11'Vl(?)~!l'l!l!lnLtl'W 3 ~,)'W~!l ~')'W, 
, I" I r 

Yhtl'W~')m'U~~ :n'lIil:;hJ1~L~!ll')f~ ~,)'WYlvl1n11'Vl(?)~!l'U~Vlfi'1l!l'l CHW LL~:; CHE 1'WLL(;)~:;~'J'Wn11'Vl(?)~!l'l 
" II I I I 1.1 

lil:;vl1~1 3 rlf'lLVi!l,j!l'ln'Wrl'J1aJm(?)Lrl~!l'W ~aJn11'Vl(?)~!l'lt~tl1~ 1X PBS '\!I~aJ~:; 251lIU'I'V1'l CHW LL~:; 

" " 
CHE aJ1Vi1 Serial dilution t(?)m~!l1il1'11il1n'\!l~aJLLmhJ5'1'\!1~aJ~(?)Vf1t1 '\!I~aJ~:; 5 L'Yl1 1il1n'l1'1..l1~L~!l1')f~~1t1

" 

"r1'1..lfl H1 N1 'YJn'\!l~2J '\!I~aJ~:; 50 III LL~,) Incubate ~'1HYl~rw'\!l!Ji1,x!l'lLU'WL'J~1 30 'I..l1Yl LVi!l1,x~11'~n(?)LL~:; 

q q q 

" , , 

" " ,
L~!l1')f~Vi1unn1t111,x~aJ\!1'cU 1il1n'l1'1..l1~Lij(?)L~!l(?)LL(?)'1'11!l'lrl'l..lYli1rl,)1aJL.jfaJ.jf'W 0.75% 'YJn'\!l~aJ '\!I~aJ~:; 50 III 

" ", 
1il1n'l1'1..l Incubate ~'1HYl!lrw'\!l.ni1,x!l'lLtl'l..lL,)~1 60 'W1Yl 

, 'IJ 

I 

I 
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PBS buffer. 

0008 OCXXX)00 
} 

virus. RBG. 

and MeoH extract 0000 OOCDOOO 
PBS buffer. 

virus. RBG. 

0000 0000000 
0000 OOCDOOO 

and GH GI extract0000 OOCDOOO 1 
PBS buffer.8888 82S300S8 

2 2 

virus. RBG . 

and hexane extract 0000 0000000 1 
o t 7 J .. 5 8 7 II 9 10 11 

1:5 1:5 1:5 1:5 1:5 1:5 1:5 1:5 1:5 1:5 1:5 1:5 

.cI ~rv::' .Q a.dl ~ ~ 0 

JlTVfVl 2 bL/M)\ln1~Vl"'~'f)lJ~'Vlfitl'lJtI\ln1nn'" Agglutination "lJ'f)\lLlJ"'L~'f)"'Lb"'\lLYilJLl'llJ Vl1n1~ 

Vltn~'f)'lJ~'JtI~fi Hemagglutination inhibition assay ~\lvh1'W 96 well plate t"'mbU\lVl~lJn1~Vl"'~'f)\I'f)'f)mtl'W 

3 ~'J'W~'f) ~'J'W~vi1n'):i'Vl"'~'f)'lJ~'Vl't"lJ'f)\I CHM ~'J'W~~'f)\lvi1n1:i''Vl'''~'f)1J~'Vl't''lJ'f)\I CHD LL~:;~'J'W~~1lJvi1n1~ 
tf' . II ... I I I 

Vltn~'f)'lJ~Vlfi"lJ'f)\I CHH bLIPl~:;~'J'Wn1~'VlVl~'f)\lvi'1~'1 3 rlf,:nYl'f)U'f)\lnW·I'J1lJrl1"'Lrl~'f)'W iSlJm:i'Vl"'~'f)\lt~ltI1~ 

1X PBS VI~lJ~:; 25 JlI U1 CHM, CHD bL~:; CHH lJ1vi1 Serial dilution t"'m~'f)'"l1\1'"l1nVl~mLmhJiJ\lVI~l-J 
'" .... .... 

~"'Vl1t1 VI~l-J~:; 5 bYl'1 '"l1mr'W1~L~'f)1'Jf~~'1t1~'Wfi H1 N1 i'JnVl~l-J VI~lJ~:; 50 1-11 LL~'J Incubate Vi\lHVi 

. '" '" 
'fJruVl1Jn~'f)\I LU'Wb'J~1 30 'W1Vi LYi'f)1~~'1~~n"'LL~:;L~'ell'J f~Vi1U5n1t111~~l-J\l~ru '"l1 n,r'W1~ Lij"'L~'elVlLL"'\I 

I '" .... I 

'lI'f)\lrl'WViilrl'J1l-JL-Dl-J-n'W 0.75% i'JnVl~l-J VI~lJ~:; 50 1-11 '"l1mr'W Incubate Vi\lHVi'fJruVlJ:Jn~'f)\lLtl'Wb'J~1 60 

'l.l1'Yl "" 

I 

I 
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000000000000 

OOOOOOCXXX)OO

OOOCOOOOOOOO 

000000000000 

000000000000 

000000000000 

000000000000 


8ffi~~ 

U J..J <II I) b It If lU 

1:5 1:5 1:5 1:5 1:5 1:5 1:5 1:5 1:5 1:5 1:5 1:5 

,.. ,.,... 

PBS buffer, virus, RBC, 

} and water honey extract 

PBS buffer, virus, RBC, 

and ethanol honey extract 
} 

PBS buffer, virus, RBC, and 

waler extract of propolis } 

PBS buffer, virus, RBC, and 

} ethanol extract of propolis 

Control (No virus) 

I 

'Wtlnron nufi,rvll m1''YlL'l~tl1J~'Vlfil'Wm1'fi1Jfi~mnn ~ Agglutination "lItl~ Lij ~ L~tlL'l LL~~ ;~'Vl~~tl1J~,)iJ 

';j'fi Hemagglutination inhibition assay L-nWl'W t~t.J'vhl'W 96 well plate ~lnlnLU~~~~,Jnl1''Vl~~tl~tltlnLU'W 

5 ~,)'WRtl ~,)'W~LU'W~')f'),)1J~~ ~~'"l::hl1~L~tll')f~ ~,)'W~Yhm1''Vl~~tl1J~'Ylt''lltl~ CHW, CHE, epw LL~:: 
I '" " '" 

ePE L"ll'WL~mn'W LYltlLmtl1JLYiiJ1JtJ~'"llm1''Vl~~tlU~I1'~nL'l'Vl~~~L'll'WLL!Pl~::~')'Wnl1''Vl~~tl~'"l::~leDl 3 f')f'l 

L~tltltl'ln'Wf'),)I~f')IL'lLf')~tl'W Li~nl1''Vl~~tl'lL~t11~ 1X PBS ~~:W~:: 25 J.l1 Ul~I1'~n~~'1~:W~~I~1 Serial 

'" " 
dilution L~m~tl'"lI'1'"lln~~"lLLmltlu'l~~:W~L'lVlliJ "'~~~:: 5 LYli '"llm1'Wl~L~tll')f~~It1~'Wfi H1 N1 'Vln~~:w.. __ q q 't q 

" I I '" 

"'~:w~:: 50 J.l1 LL~,) Incubate ~'1HYi'fJru~JJih~tl'lLU'WL,)~1 30 'W1Yi LYltll,x~I1'~n~LL~::L~tll')f~~ltllJnl'iJl 

l,x~:wunu '"lln~'Wl~Lij~L~tl~LL~'1"l1tl'lf')'W~iJml:WL;r:wi'W 0.75% 'Yln'Vi~:W 'Vi~:W~:: 50 l:WLf')1'~j;l1' '"lln~'W
,., q q q 

" , 
Incubate ~'1HV1tlru~Jl~,xtl'lLU'WL,)~1 60 'WIYi. " 

I 
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~ ~ 

CHE ihlTVI-Wn 13.49 9 tfhJ1(;lJ' 9 ml ~,nr'tA CHE Sjrl'.lI:WL-ir:w-ir'tA 1.49 g/ml, ~1J'~n(;1~~mhln 
~ ~ 

~mtru:;dj'tA"ll'il~LVi~'.l~\l(;1~L~~'il~l~ ~'.l'tA CHW SjUl~,rn 11.09 9 m:Wl(;lJ' 7.5 ml ~~,r'tA CHW ilrl'.ll:W 

L-ir:w-ir'tA 1.48 g/ml ~1J'~n(;1~l~n~n~ru:;dj'tA"ll'il~L~~'.l~\l(;1~L~~'el~l~L-rl'tAL~mn'tA LLr;\Sjrl'.lI:w~tj(;1:Wlnn~1 

CHE 

~ ~ 

Ul~~'elth~Vlm1J (MTI Test#1) 
,. >­

t.J~ nl J''VI (;1~'el1J ~'VIfil'tAn 1 J'~1'tA01 nLU~ l'l'.l"ll'el~ L"ll ~~:w:; L1,n1~ 5 "IlU(;1 LL~:;rl'.ll:W Lu'tAvhtr;\'ilL"ll~~,jn ~ 

LL~(;1~1'tA~,j"ll'il~0J'1~ml'1"ll'el~~1L'U~U % cell viability ~~1l1Yj~ 4 

Mean of·keell viability of BT cell line Mean of ·.4cell viability of Chago cell lint 

source 

.waler 

.EtOH 
OOMSO 

32 64 128 25"16 32 64 128 256 512 

concentration (1:x) 

EnOl b,u,: +.t.. 1 Sf) 

16 

concentration (1:x) 

Euor ban: +1- 1 SO 

I 
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Mean of ·.4cell viability of HEP-G2 ctillint Mean of ·.4cell viability of Kato cell lin. 

16 32 64 128 256 512 

concentration (1 :x) 

Enol b",,: +;. , 3D 

Me~n of ·.4cell viability of SW620 cell lin. 

16 32 64 128 256 512 

concentralon (1:x) 

Ello. b.a~: t f· 1 SD 

Mean of ·.4cell viability of CH-liver cell line 

source 

.,VoIer 

.E1OH 
ODMSO 

source 

• wEIler 
.SOH 
DDMSO 

16 32 64 128 256 SI2 

concentration (1:x) 

Ellal b,lrl:: +J. 1 SD 

concentration (1 :x) 
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.d ,.J fT' a~.Q fT'.Q.cJ '" Q.'~J'
llTVfVl 4. m'IYlfl'WYl'cU.J % cell viability "1Itl-lb"llg::jg::j:l-.l:;bN'Vl-l 5 -n'U~bLg::j:;b"llg::jg::j1.Jnl?l 'Vl'Vl~~tl1J~'JtI~I:i'~n~'UleN 

tlril-lVltl11J 

, "'" I '" 

t:Jg::j m:i'LLti n n~:I-.I~I:i'~tlri1'U,Jl ~-lVi~ n~tlril-lVltl11J l?l1:1-.1 ml:1-.1iJi'Jt~tI';jfim:i'vh Partition ~'JtI n:i''JtI bbtl n 
q 'd 

" >­
n1:i'LLti n~1nUtl-l ~'Wl?lI:1-.1 f1'J 1:1-.1 iJi'J "11 tl-l ~1:i't~tI n1 :i'vll Partition ~'J tI n:i',) tI bbtl n~ l:I-Jl:i'r1 bbtl n ~1:i'1~ 

~-lVl:I-J~ 3 n~:I-.I ~-lbL~~-l1'Wl?lI:i'I-l~ 1 . . 

..., 0 

!PI 'J 'VII '&'I:: ~n tI 'i::~tJ FI 'J1:IJ ijoff''J ..., ""'1 .,
'&'In'MW::"lI'el..:J~I'i'VI iii 

Hexane 
, 

0 

l?l1 ~ '" 1"1Itl-lbVIg::j,)~bVlg::jtl-l ~ 

CH 2CI2 1.Jl'Wng::jl-l "1Itl-lLVlg::j')1~ 

40% MeOH ~-l 
'U 

"lltl-lbVltl')1~ 

r ' " 

t:Jg::jm:i''Vl~~tl1J Q'Vlfi1'Wm:i'~I'Wn1:i'bbU-l ~,)"lltl-l b"1!tl;:I-J:;b~-l"1ltl-l~I:i'~ Lbtl n1~ 'Won'W Hexane, CH?CI2- bbtl:; 40% 

MeOH (MTT Test#2) 
r '" I "" 

t:Jtl m:i''Vl~~tl1J~'Vlfi1'Wn1:i'~I'Un1:i'LLU-l ~,)"lltl-l b"1ltl;:I-.I:;b~-l~-l 5 "lIU~"lltl-l~I:i'Vibbtl n1~'Won'W Hexane, 

CH 2C1 2 bbtl:; 40% MeOH ~-lbb~~-l1'U1l1Vi~ 5 

http:fT'.Q.cJ
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.025 150 2.500 25.000 250.000 

concentration (lIg/ml) 

EIIOI baJ1: +,1.. I 3D 

Mfan of 'kcell viability of HEP-G2 cell line 

Mun of'kctll viability of BT ctlilint Mean of '''cell viability of Chago cell line 

paltrtion 
.He~ 
IDeM 
DMeOH 
.OfllSO 

concentration (lIg/ml) 

ErrOl b~,s.: +;. I 3D 

Mean of 'kcell viability of Kato cell lint 

025 .::50 1.500 25.000 250.000 

concentration (llg/ml) 

EIIOI baJ1: +J. 1 SD EIIOI b,lts: +/- 1 SD 

source 
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Mean of".4cell viability of SW620 cell line 

o 

source 

.Hex 

.OeM 
DMeOH 
.[)MSO 

.025 ,250 2.500 25.000 250.000 

concentration (~g/ml) 

Error bars: +J. 1 SD 

Partition 

c.J~n1mtJn~'n''"l'ln Fraction "ll'el'l Hexane t~tJ~fin1fVi'l Quick column chromatography 

n1nLtJn~'lf'"l'ln Fraction "ll'el'l Hexane ~'1LtI'l.! Fraction ~l~c.J~~~~~l'l.!n1:i'I~h'l.!n1J'LLiJ'I~'J"ll'el'l• 

L"1I~;~:;Lr'li'l 5 "llU~ t~tJn1:i'Vi1 Quick column chromatography ~'l~1HILLtJn~'l:i'1~i'lVl~~ 6 n~~ ~'1 
LL~~'ll'l.!I?l'ln'l~ 2. 
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ci cv .J 11.- • 
~1'r1.:J'VI 2 rlm~'ru:::~'el'l~1~Y1LL~Jn (?I~lnn1~Y11 Quick column chromatography 

mi~'6If1'j• 
IV ""~mHU~"lI'el..:l'6lf1'j'VILLtm1'"~ 

1. 100% hexane ~'el'l LVlrl'J 1~ 

2. 75% hexane - 25% CH2CI2 "1Itl'l LVlrl'J1~ 

3. 50% hexane - 50% CH2Ci2 ~tl'l LVlrl'J 1~~ LVI~tl'l~1'l1 

4. 50% hexane - 50% CH 2CI2 "1Itl'l LVlrl'J1~~ LVI~tl'l~1'l1 

5. 25% hexane - 75% CH2CI2 "1Itl'l LVlrl'J1~ 

6. 25% hexane - 75% CH2CI2 ~tl'lLVlrl'J1~ 

e.Jrlnt~'Vl(?l~tl1Jq'VltlUnt~~1'I.Jntn~1ru"ll'el'lL"l!'tl;l-J:::L~'l"1ltl'l~I~~LLtJn1~~ln Fraction "lItl'l Hexane i'lVll-J(?I 

5 fractions (MTT test#3) 
r ~, 

e.Jrl nt S''Vl 1?l~'el1J~'Vlfi1'l.Jn')~~1'\..!nlmtl'l ~'d"1ltl'l L"l! 'tl;l-J :::L~'lVl-.l 5 "l!UI?l"1ltl'l~IS'V1 LL£m 1~~1 n fraction 
iI '" " I I 

hexane Vl-.lVll-J1?l 5 fractions Vl'l-Wn~l-J~lm~l-JV14 1'W~1J'1-.lV1 2.1lJ~Il-JIJ'f:)VlI~lmll-JL-ifl-J-if'W1~Y11-.l~v'hn1J'
• • OJ 

Mean of "cell viability of Kato ctillin. Mean of ''''cell viability of HEP-G2 cell line 

1SO200 

1SO 

source 
100.1.2 

03.5100 06 
i1DMSO 

so 

concentriltlon (llg/ml) concentration (1I9/ml) 

Eliot bars.: .. ,too I SO EIIOI b.us; i J. I SO 

.025 2.500 2:5 .000 250000 1)2:5 2.500 2:5 .000 2SO'(00 
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Mean of ·.4cell viability of SW620 cell line 

.025 .250 2.500 25 .000 250 .000 

concentration (1-I9/ml) 

Error balS: + /. 1 SO 

source.1.2 
03.5 
06 
.DMSO 
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Mun of ""cell viability of 8T cell line Mun of%clli viability of Chago clillin. 

120 

source 
80.1.2 

03 
60.5 

06 
IiiiIOMSO 

40 

20 

illS .250 2.5(() 25.!r,l) 250.000 .025 .250 2.500 25.000 250.000 

concentration II'g1ml) concentration Illgiml) 

EIIOI bJ~ +l· f SD EIIO I b"rs: H I so 

"lJtl'l Hexane 

,. " , " 
lOll n m~VlI1'l~tlU ~VlfiL'Wn1~tTutT'Imnn 11'1 Agglutination "lJtl'l L"lI~;Lij IflL~tlIflLLIfl'l Lijtl~ 11'1 b~tll 'lf~ 

l-ifVl.rIflLVlru~lt.J~'Wfi H 1N1 YiU~l'Ch'WVI~~'Vl lfl~tl'lrl'lUrl~Iiil~L~'WL"lI~;Lij IflL~tlIflLLIfl'l j;]n j;]~ntl'WLtI'WIiilIfl~LLIfl'l
.. q q <It , 

L'IX L"lI~;Lij Ifl L~tl Ifl Lbl1'l'l LLj;] n LL~:;~ rl'll ~ b-if~-if'W"lJtl'l ~1 ~~ IiVl~ L~tlliill'1 ~'1 ~1 LtI'W~1 ~U YiU ~1 Lij Ifl b~tl Ifl LLIfl'l Ln Ifl 

Agglutination Ltitl'lliill n b~tll'lf~~l~l~(l L -iflr.rU rlUhh~'W~~'l"lJtl'l L"lI~;Lij Ifl L~tl IflLLIfl'lbL~ :;~¥1'1 btl 'Wi1 'I LLWlItl'l 

L"lI~;bijIflL~tlI1'lLblfl'l~m:::liillEJtltli'lVl~~ ~'11'WJllYi~ 7 
'IJ • 
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~ } Control (No virus) 

~ 
~COCX)COOOO } PBS buffer, 

~€X)COCX)O virus, RBG, 

~(X)~O and water extract 

~CX)COOOO } PBS buffer, 

~<:X)CXXX)O virus, RBC, 

~CXX)OCX) and EtoHextract 

, 
1:5 1:5 1:5 1:5 1:5 1:5 1:5 1:5 1:5 1:5 1:5 1:5 

,. II '" II 

'"llnm~'Vl(;l~'elu~'Vlfi"lJ'el'l~I~~n(;l'el~I'l~U1U"lJ'el'l,Jl~'li'Wt~'l1'Wn1~uuu'lmnn(;l Agglutination 'll'fl'l 

L"1I~;Lij(;lL~!l(;lLL(;l'lL~'el~(?)L~'ell')f~H\~t5'(;ll~ru~lu~'Wfi H'I N1~1~1~r:l~nl1~~1 CHW LL~~ CHE hj~I~ln1 
., 

, ., 

"'. , ., . 
UUU'lmnn(;l Agglutination "lJ'el'lL"1I~;Lij(;lL~!l(;lLL(;l'l"lJ'el'l~'WL~'fl~(;lL~'ell')f~H'~t5'(;l1~bkJ~lu~'Wfi H1 N1 

I "" I " 

t:.J~ mnLrJ n n~~~I~V1'el~l'W,Jl~'li'WtNVi~ nL1lmh'l~iJ1U(;II~ rl,)l~ni')t(;ltl';)fin1~Yh Partition ~')tI
• 'lJ ., ., 

m')tlLLtin '"llnn1nLUn~lnU'el'l~'W(;\I~~,)I~ni,)"lJ'el'l~I~t(;lUn1~l11 Partition ~')un~')tlLLtln~I~I~mLtln 
., , 

~1~l~vl'l~~(;l 3 n~~ ~'lLb~(;l'l1'Wm~I'lVl3• 

ov 0 

(;)'J'VII~~~I!1 
ov ...l:. ov 0 

~~(;)U~'JI~~~'J~~~(;)'J'VI1~~~I!1 
ov col '1. ... 
~ m~r;u~"lI~~'ll1~'VILLtln (;) 

Hexane 
, 

0 

(;II "lJ'el'lL~~')l~ 

CH2C12 ,Jl'Wn~I'l .,. .... 1 
"lJ'el'lL~~,)~L~~'el'l ~ 

40% MeOH ~'l 
'lJ 

.q .0=1 .:::!I 1 
"lJ'el'lL~mLwWtJ,)~L~~'el'l ~ 
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r I ~ ~ 

e.J'Cl LL~!?l'l ~'Vlfi"lJ'el'l~I:i'~ n !?lV1iJ~JlI'Wi'J LL[;1n ~1'l n'l.!L'l.!mnJUU'l m nn In Aggluti nation "lJ'el'l L"ll'Cl~Lij!?l L~'el!?l LL!?l'l 

Li1'el~!?lL~'el1'Jf~HVlr)!?lLVlru~I~~'l.!fi H1 N1 ~'lL'l.!JlI'W~ 8 ., q 

~----'-----J------'---'---7---'---9---1O~11 

1 
PBS buffer, 

virus, RBG, 

and MeoH extract 

PBS buffer, 

virus, RBG, 

} and GH GI extract 
2 2 

1 
PBS buffer, 

virus, RBG, 

and hexane extract 

1:5 1:5 1:5 1:5 1:5 1:5 1:5 1:5 1:5 1:5 1:5 1:5 

'WU~1 Lij!?l L~'el !?lLL!?l'l Ln!?l Aggluti nation L~'el'l'"l1 n L~'el1'Jf~ ~1l-J1:i'(l L.jh~unu hJ:i'~'l.!~~'J"lJ'el'l L"ll'Cl~Lij!?l L~'el!?l LL!?l'l 

LL'Cl:;~~I'l LU'l.!:h'l LL VI"lJ'el'l L"ll'Cl~Lij!?l L~'el !?lLL!?l'l~n:i':;'"lI~'eltJ-i'JVI'Cll-J., . 
I i.I iI' i.I '11 

'"llnnl:i''Vl!?l~'elUf'I'JIl-J~Il-JI:i'(l''lJ'el'l~I:i'~n!?lV1iJ~JlI'Wi'JLL[;1n~I'ln'l.!''lJ'el'lUI~'l-n'l.!LNL'l.!m:i'UUU'lm:i' 

Ln!?l Agglutination "lJ'el'lL"ll'Cl~Lij!?lL~'el!?lLL!?l'lL~'el~!?lL~'el1'Jf~1-ifVlr)!?lLVI'1!~I~~'l.!f H1 N1 ~1l-J1:i'(l~~tJHdl ~1:i' 
'11 "i.I '" 

~n!?l"lJ'el'lUI~'l-n'l.!LNiJ~JlI'Wi'J LLl?ln ~1'ln'l.!hJ~Il-JI:i'ClUUU'l mnn!?l Agglutination "lJ'el'l L"ll'Cl~Lij!?l L~'el!?l LL!?l'l 
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r ~ 

t,J~ LL~ I?l'l ~'Vlfl"lJ'f)'1~I:i'~ n l?l'flUI'1'"tJ11J"1I'fl'l'V'l:i''f)'V'l'fl~~9')n-B''WL:i''11'Wn1:i'tlmJ'I mnn I?l Aggluti nation 
, ~ 

"lI'fl'lL'l!~;LijI?lL~'flI?lLLI?l'lLil'f)~I?lL;'f)bf~l-nwr1?l1,"ru~ltJ~'Wfi H 1 N 1 LmtJ1JLVltJ1Jnlm~m:i''VlI?l~'f)1J''lI'f)'1~I:i'~nl?l
~ . 

~ ~ , 
'f)UI'1,"tJliJ"lI'fl'l'IJ1~'1-B''WLN ~'11'W11,)'V'lVl 9 

PBS buffer, virus, RBC, 

and water honey extract } 

PBS buffer, virus, RBC, 

and ethanol honey extract 
} 

PBS buffer, virus, RBC, and 

water extract of propolis 
} 

PBS buffer,. virus, RBC, and 

} ethanol extract of propolis 

Control (No virus) 

1:5 1:5 1:5 1:5 1:5 1:5 1:5 1:5 1:5 1:5 1:5 1:5 

. ~ ~ 

111'WVi 9 t,J~ m:i''VlI?l~'f)iJ Hemagglutination inhibition "lI'fl'l~rw~ nl?l'f)UI'1'"tJ1iJ'IJ,)~'1-B''WL:i''1 bb~:::'V'l:i''f)'Vi'fl~~ 

r ~ 

91 n n1:i''VlI?l~'f)'1,"1 ~'Vlfl"lJ'fl'l ~1:i'~ n l?l'flth'l'"tJ1iJ"lI'fl'l'Vi :i''fl'V'l'f)~~'''l1 n-B''WLNl'Wm:i'tliJtl'l n1nnI?l 

, " 
Agglutination "lJ'f)'1L'J!~;LijI?lL~'fll?lbLI?l'lLil'fl~I?lL1'f)'l')f~'l-nwrl?l1mlJ~ltJw'Wf H1 N 1 LmtJiJLVltJiJniJt,J~n'w 

'Vl1?l~'f)iJ q'Vlt"lJ'fl'l ~1:i'~n l?l'f)tJl'1'"tJ1iJ"lJ'fl'l~,) ~'1-B''WLN 'V'l iJ~1 ~ ') 'W," ~ 3-J'VlI?l~'f)'1 rl') iJ "J3-J"'l::: L~ 'WL'l! ~ ;Lij I?l L~'fl I?l LLI?l'l 

j;Jnj;J:::n'fl'WLtl'W"'lI?l~LLI?l'l'flU~ n'W,"~3-J L ti'fl'l"'l1 n 1 'W,"~3-J rl'JiJ rl3-Jhl ij L~'f)bf~ L·jhhJr.riJ niJLU:i'~:h.J~~h"lJ'fl'l L"J!~;
" \l q "q 

'V'liJ~ILij I?l L~'fl I?lLLI?l'lLnl?l Agglutination L ti'fl'l"'l1 n L~'fl'l')f~ ~13-J1:i'Cl L -nlr.riJrliJ LU:i'~'W~~'J"lJ'fl'l L'l!~;Lij I?l L~'fl I?lLLI?l'l 

LL~:::~~,)'1 LiJ'Wi1'1 bbWn'f)'1 L'l!~;bij I?l L~'fll?l LLI?l'l~ n:i':::"'lltJ'flU~';m~3-J
'lJ • 

91 n n 1 :i''VlI?l~'f)iJ ~'Vlt"lJ'fl'l~1:i'~ n l?l'flUI'1'"tJ1iJ"lI'fl'l 'Vi :i''fl'Vi'f)~~'''l1 n-B''Wb:t'l1'Wm:i'uufi'l n1nn I?l 

Agglutination "lJ'f)'1 L'J!~;Lij I?lb~'fl I?lLLI?l'l L~'fl~I?lL~'fl'l')f~ 'l-ifwr1?l1.mlJ~ltJ~'Wf H 1 N 1 bmmJLVltJ1Jn1Jt,J~m:i' 

'Vl1?l~'fliJ"lI'fl'l~I:i'~rll?l'f)UI'1mJ1iJ"lI'f)'1~I~'1-B''WLN~:i'u'l~~1 epw bb~::: ePE hJ~13-J1:i'ClUiJfi'lnl:i'Ln I?l• 

I 
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"
, 
Agglutination "lJ'fl'l L"1l~;Lij~L~'fl~LL~'1"lJ'fl'lfD)'WLij'fl~~L~'fll')f~H'VI'J~1VI CJJ~1tJl~'-IJfi H 1 N 1 L"ll'WL~m n'IJ~1~~ n~ 

'flU1'1'V1mU"1J'fl'lJ1~'1i'WLN 

L~'flnvi1m~~m~t1~'Vl'i'Vl1'1~,)111~91nJ1~'1-n'Wh'l T. /aeviceps L~~1:;~1 1) -n'Wh'lLlh.!~'1~hlii 
L'VI~n1'W Vi1Ltn~ii~'W[;I~1tJ (;]'fleJvi1 mJ''Vl ~~'fl'l 2) LtI'W~'1~ii mJ'nJ':;91tJ ~,)'flU~,)111 ~'1~:;~')n(;]'fln1nn'IJ

'" '" 
II iJ" '" 

~'l'flU1'1LL~:;~13J1J'()tJ13J1 L~tJ'IL'Wn~'fl'l1~Vl1'fl"lJ'fl'W1~L';n:;~lC?1~1tJ l~ii~ ~ ~nnl-JVi'l f'l LL~:; 3) iim:n:ntJ1~'1 

LL~:;~J''fl~'fl~ ~ 91 n-n'WLNl-J1 H''Vl1'1 C?11 'WtJ 1 LLI:J'WLunrul-J1'W1'W ~')'WmJ'L~'flmnUL'W"Il'l'l Ll-J'rt1tJ'Wt1'WLtI'W"Il'l'l~ 

" II II I 

L'W-n'W[;I'fl'W"lJ'fl'l m~~ n ~'flU1'1V1tJ1'IJU'W L~'fl n L-ntJ1 LL~:; L 'fl'Vl1 'W'fl~ LtI'W~') ~1 ~:;~ 1tJ d1'fl'l91 nLU'W 

J'ULLuu~lj,tJl-JL-n1'W~';j[;llh:;~11''W L"ll'W L'Wn1J'vl1"1J'Wl-J H'1'WtJ1V1~'fl1-n1:J~l-J1'WLfD)1'fl'l~l-J d:l'W~'W LL~:;~1~'1ii
'" 

I '" II I If" I " 

~m:tru:;LU'W"lJ'fl'l L'VI~'lVliitJ1 Ltl 'W'fl 'I ,",lh:;n'fl'IJVI~n ~'1,r'W'fl'l ,",UJ':;n'fl'IJVl'fl'fl n ~'Vlfi~'1tl19 :;LU'W~'l nVlii-n'lth'll~ 
at-

l-J1nn'W'fltI 

L'W'I1'W';j4'tJ vl1 mJ'~'W'VI1 ~'Vl'i'Vl1'1~'l111~ 2 'flU1'1~'fl 
.::::f", ~ a0 ~ 

1. ~'Vlfi[;l1'Wmn~l-J91'W,)'W"lJ'fl'lL"l!~~l-J:;LN 

91 n I:J~ m~'Vl ~~'fl'lLri'fl~'1 Ln [;191 n nn~ LL~ :;tl1-if'fll-J~~1C?11U';j LfOI J'1 :;\f'Vl1'1 ~n~ C?1')tJ L1JnLnJ'l-J SPSS 
'" 

Statistics 17.0 L~tJ1-n One-way ANOVA U~:;vl1 Post hoc LLU'IJ Tukey HSD L~'flLmtJULVitJurhL'U~tJ 

LU'flfL~uj;JmJ'iJ~';j[;l'flU"lJ'fl'lL"1l~;l-J:;L~'1 9:;L~ulC?1~1 CHE LL~:; CHW LL~:;~1J'~LLtJn[;l1~fOI'l1~iJi,)91nn1J'~1
'" 

, ," 
n~l-J mUfOIl-J LL~,)9:;~1n~1'flU1'1iJum~1~ru L"'m'U~1:;Lu~1J'VlUtJ n [;11 l-JfD1"l1l-JiJ-n'l91 n mJ'~1 Partition ~'ltJ. . ., 

n~'lmLtJnLUn~l-J~,)vl1~:;~1tJ Hexane LL~~'1n'ln1J'iJ~1J''fl'fln~'Vl'i~'fl~LUn~l-J~1J'~iJi'lif'fltJ l:J~mJ''Vl~~'fl'l~ 
" I ~ ", ~ 

lC?11u~'luu~'fl '" fOI~'fl'l nU'I1u';j4'tJLU'VI ~1tJ1 '11'WVi~1'fl'l ,",uJ':;n'fl'IJ'Vl1'1 LfOIiJLUtJ1 ~'1VliJ q'Vlfi'Vl1'1~,)1l1~'VI~1tI1 

"lIlj,~ L"IlU ~'Vl'iL'WmJ'l'l1'Wn1J''elm~U q'Vl'ilwmJ'~1Un1J'L'"l1ry"lJ'fl'l'1~'W'Vl1tJ J!mtlu~1J'1'Wn~~ Flavonoids ~'1 
Luuwm~iii'lil'fltJ (Bruni et aI., 2009; Kupeli and Yesilada, 2007) 

LL(;]Lri'flvl1L~~1J'Lun~l-J~'1n~1'lt1uu1~'Vltmn~u'i:"'tJn1:i"v'i1 Quick column chromatography ~'1 
, "" 

4'~ LilutfD)~l-J1 tl1l n nYJVlL-ifLm n~1 J'[;I1l-J fOI'l1l-J iJ-n'l"l1'fl'l~ 1 J'LL~'lUun ~UL~ I:J ~L'W'Vl1'1 111 N n'W-if1l-J n~1'l ~'fl 
I " '" I '" I I 

rl1 L'U~mu'flfL~'Wj;JmJ'iJ~';j I1l'flU"l1'fl'l L"l!~;~:;L~'1l'i'l 5 "lIlj,~u'W iJ rl1Vi~'1~'W LL~:;~'1 n~1 rl1 L'U~ tJVll~'"l1 n n~l-J 
'-I "" q 

I 
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fOI'JU '1~'tlEh-lihrtJ~1 r)'l-! "'l1nC-l~ m~'Vl ~~'tl-l ~'1 n~1'J'tl1"'l mi1'J 1~~11i11 ~~'tl'tl n ~Vliuu~-lmn"'l1qJil C-I~L'IJ~U 
"1I'tl-l Synergistic effect ~'1 L~'tli:l n1~vhL'lX1iI1~'tl'tl n ~'Vli,r'IJu1~'Vlt~1n~'IJ'"l~vi1Lv.-.q1~hlIil1~1~r;)'tl'tln ~Vlt 

" uuu-lmn'"l1'lJ"1I'tl-lL"l!~;~~L~-l1~ 
6' " I '" 

2) ~'Vlfiuuu-ln1nn~ Agglutination "1I'tl-lL"l!~;Lij~L~'tl~LL~-lL~'tl~~L~'tll'JflilH'V!1'~LV!'1i1il1tJ~'lJf 

H1N1 

" I I I " 

vi1~~~1mr'IJ U-li:l1il1~VlmJ1'IJIiIJl1'J~L~'tltJ (Inert compound) u:;U'IJ'tlEhtl'IJ~1'IJ'J'lJlJ1n ~-lile.J~hJUuU-ln1~ 
~ ~ 

Vi1-l1'IJ"lJ'tl-l1il1~1?l'J~'lJ1 ~'tl1'"l'"l~i:l ~VltL 'lJn1~UU~-l n1 ~L'"l1qj"lJ'tl-l L~'tll'Jflil HiV!1'~LV! '1i1il1tJ~'lJfi H 1 N 1 LL~:; 
,. " I " 

'tl1'"l"'l~iJ ~VlfiL'lJn1~UUU-lmnn ~ Agglutination "lJ'el-lL"l!~;Lij ~L~'tl~LLVI-l"1l'el-l fOI'lJL~'el~VI L~'ell'Jflill-nV!1'~LV! '1i 

1i11tJ~'lJfi• H1 N1 ~-l,r'IJn1~liInVl~l'JEJ';)fi Partition ~LLtJnIilJl1VH;1'J1~il.n-'J"lJ'el-l1il1~~n~ L~tJL-nI?l'JVi1~~~1EJ~iJ 

I " I '" I I 

fOI~'tlL~iJ L'Vl'IJ (l?l'Jvi1~~~1tJVliJi'JU1'IJm'n'l) LL~~ Hexane (I?l'JVi1~~~1tJVlili'JU'tltJVl~~) 'tl1'"l'"l~LU'IJ';)fiVltJ-lhl• 

LV!~1~1iI~ ~-l fOI'J~'"l~liInVlIil1~'"l1nC-l~l1lnruOY)"lJ'tl-l-n'IJh-l ~'JtJ';)fi~'IJ 1?l'J'elEh'lL"li'IJ Soxhlet extraction ~'1 LtI'IJ';)fi~ 

iii 1 ~1 nl LLEJ n~1~~ ii IiIJl1~ L~'eltJ'tl'tl n'"l1 n 1i11~~'IJ1 LVI tJ mn~LV!tJ'el'tl nL'IX LU'IJ1'tl ri'fl'IJ"'l ~fOI'JU LL'\J'lJniU~1 LU'IJ 

" I '" I I I 

"lJ'el'l Lv!~'J~n fOIf-lV!;:1-l LVltJ L'Vl fOIUfOIllL'\!IlJ1:;~1V!f'J LLtJ n 1i11~;S'IJVl1uVihl Llil ~ tJ~Vl m1~ ~'el'IJIiI-lt)'tl n'"l1 nIil1~e.JliIlJVl 
~ 

I 
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.d Gr' I Gr' lI.c:troci 

IlTVfVI 10 lWJ!JtI1,m1r~ n i?1~1J'Wlmfi Soxhlet extraction 

VI~nn1r"JJ!J'I Soxhlet extraction ~::;HlJl'Jv'h~::;~1tlllJtIhJ1ruu!Jtl Lti!J'I"'l1nlJl'J'vh~::;~1tl~H~ni?1 

~1 nL~'J'"l::;n nv'h 1 ~r::; LVltl LL~::; rl'J1J LL'Il'IJn~'U~J1 Ld!J L'"lt:lr::;'U'UVlrl!J LU'IJ v'h 1 ~~ n i?11J1~ n dj'IJ~n'rtru::;VI:W'IJL~tl'IJ
~ . 

Li?1tllJl'J vl1 ~ ::;~1tl~1~ ~'1hJ1'lJLI")~t:l'l ij!J"'l ::;Vll-J'IJL~ tl'IJ~ 1'IJ~1 r~ Lr1 ~t:l'l n 1 r~ n i?1t-1 ~ 1 tl1 I"1f'l L'U'lJn 1J'L~:W 

th::;~'VlfiIl1~n1n~ni?1 "'l'IJnJ'::;~'1~1J'~~!J'In1r~ni?1t:lt:ln:W1ihn:W1ruL.jf:w.jf'IJ:W1n~!J 

~ , 
'lJt:l n"'l1 nu1'lJn 1 J''Vl i?1~t:l'l~ n i?1~r!J~t:l~ ~'"l1 non'IJLN~'Ur.h ~ rt:l~t:l~~ dj'IJ~1rViiJ~1 J'r.h~'J n 1 "lJa1''IJ 

~::;~:wmi:W1 n ~'1 ~1r~1~'J n 1 "1Ia1''IJ'"l::;~::;~1tl1J1~1'lJ1Jl'Jvl1~::;~1tl~iJi'Jut:ltl LLr;]1'lJn1r'Vl i?1~t:l'l n1r~ n i?1mh'l 
~ 

t-1tl1'U"1It:l'l~ r!J~t:l~ ~'"l1 nonu Lr'l ti?1tl1.jf~1 LL~::;L!J'Vl1 'lJt:l~ dJUlJl'Jvl1 ~::;~1tl ~'11J1'J vl1 ~ ::;~1tlvY'I ~!J'I"llUi?1~r;]1'1 n 
Lll'lJlJl'Jvl1 ~ ::;~1tl~iJ ~1l1~i'J ~'1 ~'1I:,J~1~~r!J~t:l~~ ~::;~1 tl HlhJ r1!Jtl ~LL~::;~1 J''U1'1"llUi?1~!J1'"l'''l::;iJ ~ 'Vl ~\un1J' 

u'UJ'I n1n'"l1C1J"1l!J'I1'Jf~u'lhJ~::;~1tl!J!J mJ11UlJl'Jvl1~ ::;~1tllJ1 ~'1 I"1'Jr"'l ::;LU~tlUr;i'Jvl1~::;~1tl1~iJ ~1l1~i'J ~1 
" '" '" ,... iI 

t-11t:ll"Jiji'J tlnlJl'Jmh'l L-D'IJ Hexane dj'IJ~'IJ r;i'llJ'IJ'I1'IJ1~tl~'lJUU'l Lll'IJL~tl'l.jft:l:w~ LUt:l'l ~'lJ1'lJn1n~t:lnL-if1Jl'J 
~ 
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l'1.!n'u'Vl (;)~'f)'1 Hemagglutination inhibition assay ~'1Vi'l n1J'Vl (;)~'f)'1L(;)t1'f)'l ~rm1(;) L~'f)(;) LL(;)'1~n 

~'J'lm-n:w-n'l.! 0.75% ~(;)L~'f)1'Jf~1-n'wr(;)1'Vm.J~nm:w'lru 8 HAU (Hemagglutination unit) LL~::';hul)n1t1'l 

nU~'lr~ n(;)'f)tl'l'l'V!mU~'f)'1J'l~'1'"l1 nvY'I L'f)Vl'l'l.!'f)~ LL~::J'l~n fl'J'l:W L -n:w-n'l.!LLj;] nI'l'l'l n'l.! L(;)t11fr)fi Serial dilution 

';h1~~'l r~ n (;)n m'l:W L-n:w-n'l.!l'l.!LLI'l~ ::'V!~:w L~'f)'"l'l'l~'1:W'l ~'f)t11 'V!~:w~:: 5 Lvh 1rJlLLn ~'lr~ n(;l~ii~'J'l:WL.jf:w-n'l.! 
, , 

oQ..'4q t.t1J I 

1: 1, 1 :5, 1 :25, 1: 125, 1 :525, 1 :3,125, 1: 15,625, 1:78, 125 m:w~'l I1IU "lI'IVlm'l:W L"1I:W"1l'l.!r::'V!'J'l'l 1 :25 LL~::; 

1tX L"lI~ 'ifLi1 (;l L~'f) (;l LLI1I'I LLj;] n LL~::;~~'lr~ n l1I~ii ~'J'l:W L-if:w-n'W 1: 125 

Agglutination "ll'f)'1Li1(;lL~'f)I1ILLI1I'I ~'11'WJl'l~~ 11 

000000000000 

o 1 2 J • 5 6 1 8 9 10 11 

1:2 1:2 1:2 1:2 1:2 1:2 1:2 1:2 1:2 1:2 1:2 1:2 

111....;111 n1r~L~r'l::~~~n1rVlI1l~'f)'1rJl'JtI~fi Hemagglutination inhibition 

.... !:. oJ .J.Q. .J' I ~ d.od l.f i.I ::. Q

11I'I'W'Wn1nU~t1'WLLU~'1VlLn(;l"ll'Wl'1.!r::'V!'J1'1~'lr~n (;lVl:W ~'J'l:W L"ll:W"ll'l.! 1 :25 LL~::; 1: 125 'I.!'I.! rJ'Jr'"l::;:W n1r 

L~'f)'"l'l'l ~'J1:W L-n:w-n'l.!"1I'f)'1~'lr~ n 1111'W"J!'J'I'!'I.!Ll1ItlL-D 2-fold dilution ~'f) L~'f)'"l'l'l ~'J'l:W L-n:w-if'W"ll'f)'1~'lr~ n 11I~'1'V!~:W• 
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mJ'~n!?1'tlrh~,\M.J1u1'W~1~~~,)tI 96% EtOH LL~:;~1,rU ~1J'~n!?1~1~~1~1J'[lI~h'WmnLU~j;J,)"1l'tl~ 
L"J!~~~:;L~~l~ LLl'i1U'll ru:;L~mnU~1J'~ n !?1~~ mh')ntJ~iJ rl')1~ LU'Wlhtl'l'tl L"J!~~tln ~ ~,)tI b"ll'Wn'W ~~m'"l bU'W 

bYln:;iJ~1J'~iJ rl')1~ dJ'W~htl'l'tl b"J!~;tl n ~tl'W'tlrn'Wm~1 ru~~n n ~~,r'W~~ I?l'tl~m ~tI nlJ'LLti n~IJ'1~iJrl')1~.. 

" " " nlnLtln~IJ'~n!?1~I~~1fI1~rl')Il-JiJi')L!?1t1n1J'l11 Partition ~')tlm,)tlLbtJn l111,n~n~~'lI'tl~~1J'~n!?1 3• 
," '" 	 " I 

n~~1~LLri n~l-JY1hliJi') (Hexane) iJi,)lh'Wn~l~ (CH2Ci2) LL~:;iJi,)~ln (MeOH) L!?1t1n~~Y11~eJ~nlJ' 

'Vl!?1 ~'tlu1 'W nI J'I?lIUn 1 J'LL U~ j;J,)"1l'tl~ L"J! ~;).J:; L~~~ ~~!?1 LU'W~ lJ'n ~.l-J~ ~ :;~IU'tlu1U~,)l11 ~ :;~It1 ~hJ iJi''). 	 .. 
(Hexane) 	~1J'~ n!?1~bLtln1~iJanMru:;LUU'lI'tl~b~~,)~L~~'fl~1~~~LLlflnl'lI~'"lln~IJ'~ n!?1~ bLtI nl~~n 2 n~).J~i1• 

a n~ru:;LU'W'lI'tl~ L~ ~')1~hl)J~ 'tl1'"l bu'Wl,Jl~~liJ ~ 1J'~'tl'tl n ~'Vljf1Uni J'1?l1'Wn1J'LLU~'lI'tl~ b"J!~;).J:;L~~'tl~1 'W 

m).J1 ru~).J1 n LLl'l'tlUI~hn~ rl,)I).J~Il-JIJ'[l1'Wn!J'I?lI'WmnLu~ ~,)'lI'tl~ L"J!~ ~).J:;L~~"1l'tl~~IJ'1un~l-J~tJ~ rl~'tltJ1 'W 
• 	 'IJ 

, 	 " 
mJ'l11 Quick column chromatography "1l'tl~~IJ'vhLtlnl~'Wn~).J Hexane l111,n~~IJ'~n!?1"'~~).J!?1 

5 fractions LLI'i Lri'tltJ 1~1 J'~ n !?1i~~).J!?1~ LLti n l~ltl'Vl !?1~'tlU n 1 J'1?l1'Wn IJ'LLU~ j;J,)"1l'tl~ L"l! ~;).J:; L~~ nau1~eJ~~ 
, " " 

m~ n'W-ifI).J n ~1,) ~'tl~IJ'~ n!?1Vl LLti n1~"'~ 5 fractions nauhl~I~IJ'ClI?lI'Wn1nLU~ j;J')"IJ'tl~ L"l!~;~:;L~~"'~ 5 

"li'll!?11~ LL~:;hli1wnl-J LLlflnl'lI.:!'tlU1~)Jtrtl~1 ~n.J b~'tlLVltlU n'J n ~).J rl')U fOJ).J ~.:!m'"l dJ'W1tllcJi'~1 ~1 J'~'tl'tln ~'Vljf1 'W 
... 	 ... I I 

nl J'1?l1 'W WI nLu.:! j;J,)"IJ'tl.:! L"J!~~).J:;L~~tr'W'"l:;mj1UJ'tl LLUU"IJ'tl~ Synerg istic effect r;l.:!tr'WLij'fl~IJ'~ n !?1Vll(1))Jrl,)ll-J
'IJ .. 

1J1~'Vljf).J1 n~.:!;'Wrl,)1 l-J ~1~1J'Cl1 'Wm J'1?l1 'Wn! nLU.:! j;J')'lI'tl~ L"J! ~~).J:; L~~'"l :;i('tltl~.:!1tl• 
r 	 '" , " 

~')'W1'Wnnu'll'tl~ ~'Vlfi1'WnlJ'iruir~ nlJ'Ln!?1 Agglutination "IJ'tl~ b"l! ~~L:W!?1 L~'tl!?1 LL!?1~"IJ'tl~ rl'WLij'tl~!?1 b~'tl 

" '" "'" 	 ¥' " 

/aeviceps) "'.:!tJl~~LL~:;YlJ''tlYl'tl~~ L!?1t11.jf'I.J1LL~:; 96% L'tl'VlIU'tl~ LUULVi',)l11~:;~IU hJi1~'Vlfi1'WmJ'iruir~mJ' 

Ln!?1 Agglutination "IJ'tl.:!L"J!~~L:W!?1L~'tl!?1LL!?1~"IJ'tl~rl'WLri'tl~!?1L~'tl1')f~1-ifwr!?11mY~lu~'Wf H1 N1 Lri'tl'Vl!?1~'tlU 
"" " i.t Q~ 	 I Q.o' I Q,;' 0 ., 

!?1')U')n Hemagglutination inhibition assay eJ~YlU,)I~IJ'~ n !?1'tltll~~mU'Vl.:!'"l1 n'Wl LL~:;L'tl'Vll'W'tl~'Vl.:!~'tl~ 

" , " 
"li'll!?11~iJ eJ~	 l'l'tl n!J'iruir~ mnn!?1 Aggluti nation "ll'tl.:! L:W!?1 L~'tl!?1LL!?1~'lI'tl~ rl'WLij'tl~!?1 L~'tl1')f~Hwr!?11~qJ~lu~'Wf 

'" .. '" '" " 
H 1 N1 '"llmr'WtJl~IJ'~n!?1'tlUl~~mU).JIl111,x'\J1~'Vlfi~J1n~'W L!?1t1LLti n n~).J"IJ'tl~~lnU'tl~ l?l'lJlnl).J~JlIYli') L!?1U. 	 . 

, " 	 I " 

l11n1:i'~:;~1t11'W 40% MeOH (LVi'').yi1~:;~It1Vli1i')).Jln) 1!?1rl~'tlhi1L'Vl'W (~')l11~:;~It1Vli1i,)ih'Wn~I.:!) LL~:; 
I '" I.... 	 " .. 

Hexane (~,)l11~:;~It1Vli1i')i('tlUVl~!?1) '"l1 ntrUtJ1LLI'i~:;~,)'W"ll'fl~ ~'JVil~:;~It1"'.:! 3 "li'll!?1 ltl'Vl !?1~'tl'J ~'Vlfi1'Wn1J' 

http:1J1~'Vljf).J1
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uu~'!nrmn i?l Agglutination "111.1'1 biji?lb~'Bi?lbbi?l'!"1I'B'! rl'Wb~'B~i?lb~'Bbf~ l.tJ'VItJi?l1'V1'1i~1u~'W{ H 1 N 1 ViU~1~1~ 

~ni?l'"l1n~1~'!1'WLLI'l~~(;],)vl1~~~nuvr'l 3 "llUi?l hJiJe.J~I'l'BmJ'uu~'!nrWLni?l Agglutination "1I'B'!Liji?lL~'tli?lLLI11'! 

"111.1'1 rl'WLn'B ~111 L~'Bl')f~1-if'VItJ1111'VI 'lJ~1U~'W{ H 1 N 1 LLI'l'"l1 m'1U'!1'Wn1J'~r.ru ri'B'W\"'J1;1ViU~1 ~1~~ Iii?l'"l1 n 

Vi J''BVi'B~~'"l1n ~'!iJ ~'Vl~"t 'Wm ~uu~'!m n'"l1'1J "11 1.1'11') f~ ~'!vl1 m~'Vl i?l~'il'!~ Iii?l'Brh'! 'VIU1 U "11 1.1'1 Vi J''BVi'B~~'"l1 n 

l.t '" 	 tI'!lI 

T. 	 /aeviceps J\'')U 96% L'B'Vl1'W'B~LL~~U1 '"l1mr'WU1l-J1'Vl111~'Bu~'VlfiL'Wn1J'tJutJ'!n1nnl11 Agglutination "111.1'1 

, " " 
LijI11L~'BI11LLi?l'!"1I'B'!rl'WLij'B~i?l L~'Bl')~~H'VItJ1111'VI cY~1U~'W{ H 1 N 1 ViU~1~1J'~ ril11'B~1'!'VIU1uvl'!'"l1 nVi~'BVi'tl~~ 

Lb~~~rl ~'l-n'WbJ''!l~iJ e.J ~ 1'l'B n1 ~uu~'!m nn i?l Agglutination "111.1'1 Lii i?l b~'B i?l Lb 111'1 "lJ'B'! rl'WLn'B~i?l L~'B1') ~~ l-if'Vl')111 

L'VIcY ~'!~'W~1l-J1~tI~rtln1J''Vli?l~'B'!1J\'~1~1~~ Iii?l'"l1 ne.J~ l'l.nru-n'"l1n T. /aeviceps 1~iJrl,)1l-J~1l-J1~tl1'WmJ' 
" 	 , " 

uuu'!mnni?l Agglutination "1I'B'lL'J!~~hii i?lb~'tli?lLLi?l'!"1I'B'!rl'WLij'B~i?lb~'Bbf~H'VItJi?l1'V1'1i~1u~'W{ H 1 N 1 

http:m'1U'!1'Wn1J'~r.ru
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n~l-J[l1j'n"~1'W-iitll-J~'Ii'Yl~1j'U~:::~1j'~'WLYlf'!~'lImVi ~1Un'WLtlU1t1Ll~:::tlYlfif'!1~1iIf. nj':::Ylj"N~1fi1m.!~'lI. ~1'W,)'WLl~:::tililj'1
"\t " .. .. 

1i11t1t11mh:::'D1m 100,000 f1'W ~1U'Wnlil1).J~1L'\.-I[;J~~1~(1J Vi.f'! . 2548 - 2552. 
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