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deans fnuseia ANBOUL Stz nARAnTR

‘ faasedls
Ethyl caffeate EAL nand119 30.40
Octyl caffeate OAL nang@a9 26.62
Benzyl caffeate BAL Nanda10 64.63
Phenethy! caffeate PAL HANAL17 32.46
Caffeic acid ethylamide EAM HANANAD 36.25
Caffeic acid octylamide OAM uana«njg 30.45
Caffeic acid benzylamide BAM HANAT7 45.80
Caffeic acid phenethylamide PAM HanA1IMReN 24.60
Caffeic acid CAF HAMARY N
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qpilszaan 2. iNadnmanudRussznilasaiauazgsnisiuayyaaasy

luvaaanaaasreanIanunanuaTayRus
2.1 mMsAnBINSINSAaYYad|sE 1,1-diphenyl-2-picryl-hydrazil (DPPH)

lumamaaesaislléld DPPH TelianldAnmgnanisiidpaysdassisaisain
= ¥ = e 1 cl/ 173 a a g
NNBUaTassayyadastdaTeisine TnevialilarssiuweuReantuaudanisaan
auys DPPH nAdmianasIfiii diphenyl-picrylhydrazine Feiifinaes 351am1s0dnAa
antiradical power 18489 uaRYsBasTldfe AaannimasasAfesznsiuiiayys
‘ H 1 1 §
DPPH hulileusnsai 2uszgiin 4uas 5 Wadeapnuaiisalunisiillsaeuntuen
Yy 9 o € dy P

Arndindulunisdudsnfasas 50 (IC50) 189 EAM> EAL> nsanunan
>0AL>BAM>0AM> 3111 T>BAL> 3131 8>PAL>PAM annisnaaaaziiulédn
au@Nsalun1slilusneusasarseyiusniluanadnaziitss@nsnmandnluiang

Tngjuazarslunguayiusielusaziilss@nsnmandn

< o o
A9 2 LAAIFRAZNITNISABYYR DPPH

pHdNdW Sauavnstiud
ug/ml Caffeic acid | Ethyl Octyl Benzyl caffeate | Phenethyl
caffeate caffeate caffeate
e

1000 92.86+0.31 | 92.56+0.78 91.75+0.63 91.49+0.88 53.91+0.55

500 92.76+0.62 | 92.43+0.64 90.49+0.63 83.09+0.42 34.69+0.59

250 92.46+0.43 | 91.60+0.56 64.67+0.78 | 42.44+0.95 18.68+0.56

125 76.46+0.90 | 77.5340.70 36.86+0.59 30.25+0.45 10.49+40.64

62.5 46.56+0.23 | 68.03+0.82 21.78+0.95 13.0340.72 8.01+0.27
31.25 27.46+0.83 | 37.3610.52 12.27+0.55 11.6610.64 4.09+0.46

15.625 16.03+0.30 | 19.7610.42 6.13140.71 6.8310.79 3.55+0.83

7.8125 8.7210.30 6.78+0.44 3.70+0.86 3.41+0.21 2.80+0.64
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AN Sauaznnatiue
pg/mi Caffeic Caffeic Caffeic acid | Caffeic acid Vitamin C | Vitamine
acid acid benzylamide | phenethylmide
ethylamide | octylamide
1000 91.54+0.31 | 91.49+0.86 | 90.22+0.26 56.22+1.04 93.83+0.63 | 91.23+0.92
500 91.8340.96 | 88.18+0.82 | 70.13+0.93 | 30.07+0.78 91.50+0.69 | 65.92+0.27
250 91.5440.52 | 63.39+0.53 | 55.07+0.70 | 16.90+0.90 49.46+0.56 | 30.1410.46
125 90.42+0.47 | 30.74+0.91 | 41.15+0.60 10.14+0.13 26.21+0.48 | 17.89+£0.57
62.5 57.46+0.44 | 14.38+0.52 | 32.95+0.85 5.87+0.91 13.95+0.86 | 9.39+0.99
31.25 28.63+0.49 | 8.43+0.43 29.51+0.92 5.1610.27 7.3310.98 5.0110.96
15.625 15.96+0.86 | 6.53+0.48 29.42+0.51 3.55+0.22 4.03+091 2.9510.56
7.8125 9.4810.34 2.6410.85 28.90+0.59 3.204£0.52 2.42+0.37 1.70+0.85
120
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Fapaznseie

AN
i Caffeic acid | Ethyl Octyl Benzyl caffeate | Phenethyl
g/l caffeate caffeate caffeate
3000 63.69+0.56 | 59.70+0.24 79.69+0.40 70.92+0.40 69.48+0.24
2000 54.07+0.73 | 38.92+0.16 53.1610.56 37.21+0.40 52.90+0.18
‘
1000 39.45«_‘0.\51 29.29+0.09 29.03+0.88 28.87+0.42 30.57+0.56
500 29.72+0.37 | 29.08+0.18 28.18+0.24 22.54+0.33 19.51+0.46
250 26.42+0.33 | 22.70+0.40 26.10+1.39 19.09+0.80 17.49+0.33
125 22.54+0.92 | 19.94+0.16 19.88+1.06 18.87+0.40 16.3740.18
62.5 22.97+0.42 | 20.68%3.01 18.2910.58 18.64+0.62 15.10+1.55
31.25 12.9240.16 | 15.95+0.58 16.11+1.05 18.29+1.72 13.72+0.89
15.625 0.31+0.07 12.39+2.79 15.3140.58 15.4210.24 9.20+0.33
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AN $aeaznnediudl
Windiu - -
Caffeic Caffeic Caffeic acid | Caffeic acid Vitamin C | Vitamine
i/ acid acid benzylamide | phenethylmide
ethylamide | octylamide
3000 81.87+0.18 | 70.07+0.40 | 62.2510.24 55.84+0.89 61.40+0.42 | 68.53+0.40
2000 55.02+0.32 | 43.59+0.66 | 32.22+0.48 | 30.57+0.33 32.54+0.48 | 60.87+0.37
1000 47.53£0.97 23.29+0.58 | 21.05+0.42 22.22+0.93 27.86+0.79 | 21.1610.64
500 40.62+0.79 | 23.02+0.88 | 17.061+0.49 21.32+0.24 23.18+0.60 | 20.49+0.70
250 34.18+0.88 | 21.74+0.49 | 16.64+0.88 | 21.05+0.64 19.94+0.58 | 18.55+0.97
125 24.24+0.64 | 21.21+1.69 | 14.57+0.33 | 20.20+0.56 19.78+0.58 | 18.82+0.58
62.5 22.54+0.96 | 18.77+0.49 | 13.88+0.80 19.88+0.33 18.98+0.70 | 16.32+0.33
31.25 18.13+1.06 | 16.53+0.24 | 12.49+0.66 19.62+0.32 17.97+0.40 | 15.90+0.46
15.625 | 16.64+1.03 | 14.57+1.06 | 10.21+0.42 18.87+0.51 14.62+1.61 | 14.51+0.28
9C
§g BT/ ¢
Fu
ﬁ@ _.__vite
& B0 - -
£ 40 sl
€ 3c L
X 20
16 ——OA-
0 —e—BAL
-1C ¢ 1 2660 3060 4000
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- v o :‘a a a I8 a o
A1919N 4 i‘ﬂﬂﬂ:ﬂ’]i‘ﬂUﬂ\‘lﬂ’]i‘Lﬂﬂﬂﬂﬂ wefaandiadu

AN Yaeiaznnatiugh
Windiu
Caffeic acid | Ethyl Octyl Benzyl caffeate | Phenethyl
caffeate caffeate caffeate
pg/ml
1000 81.06+1.55 92.29+1.68 94.34+0.98 94.52+0.70 57.38+1.55
500 66.30+0.74 87.65+0.58 87.37+0.98 90.71+0.85 43.55+1.05
250 42.06+1.55 85.14+0.85 73.91+2.13 67.69+0.56 30.27+0.43
125 28.41+2.18 74.9340.28 65.27+1.32 56.73+15.61 17.92+1.13
62.5 18.48+1.70 67.78+0.58 51.35+0.85 25.35+4.42 14.48+0.84
31.25 14.21+2.93 60.631+1.16 23.861+0.70 14.7616.42 11.70+0.84
15.625 2.79+0.28 16.43+4.69 4.92+1.81 1.95+1.74 4.46+1.00
Anudndu $anaznnafudi
ug/mi Caffeic acid | Caffeic Caffeic Caffeic acid Vitamin C Vitamin e
ethylamide phenethylmide
acid acid
octylamide benzylamide
o
1000 83.94+1.43 | 91.3612.61 83.19:0.43 67.78:0.58 82.36:0.58 | 85.42:0.70
500 76.51+1.05 | 79.2010.98 77.72:0.56 50.97:0.84 75.49:0.74 | 64.44:0.78
250 67.22+2.16 | 53.7614.88 68.71:0.85 39.74:1.13 58.63:0.58 | 62.21:1.68
125 57.85+¢1.8 | 33.80¢1.85 | 53.39:0.70 | 25.72:0.85 40.39:0.84 | 55.52:4.91
62.5 22.01+1.47 | 24.42%1.77 | 34.35:1.26 17.64:1.26 23.68:0.84 | 28.32:1.98
31.25 7.71+1.96 | 10.77+0.16 11.51:0.70 11.88+0.98 13.46:0.85 | 17.46:0.98
15.625 2.79+0.28 | 4.83%0.43 3.99:0.70 3.62:1.06 3.99:0.90 3.16:0.70
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24 ms‘ﬁnu'lm'a‘ﬁﬁ'ﬂﬂuga superoxide anion

nisnasesildAnmnisduteyyaglulafeanlafiaaldnsyinunis nonenzymatic aan
U7%e1 phenazine methosulfate/NADH/O, ilugiaginayyatiulefeanleduazld
nitroblue tetrazolium (NBT) iusadmiinnnugiiefaanlas annimasasnudnfaaas

nmsfiudiayyaqinlefaantladiagldnsanien ImiuTuazdniin dluarsunasgiu

v
o

wWisuisunaudndulunissudinfenas 50 wudn a8 3> nsanuWan>EAM>

¥ H

ARNUB>0AL>PAL>BAL>PAM>EAL >BAM>0AM watlauFauiauaAinisauganaaiy

Winduesans 125 pg/ml wudn EAM>nsan1nan> aanfiu 8>2mniiu

3>0AL>BAL,PAL>PAM>EAL>BAM>0AM

HANITNARBILARIAIANTNIN 5 uazgr 10,11

< . o IS -
AT 5 Feuaznisdudeeyyagiileseanles

AN Saeinznsdiudh
iy

Caffeic acid | Ethyl Octyl Benzyl caffeate | Phenethyl

caffeate caffeate caffeate
ug/mi
o

1000 75.32+0.37 | 72.22+0.44 61.31+0.21 56.99+0.44 56.99+0.44
500 78.24+0.23 | 73.34+.040 69.31+0.37 59.36+0.29 59.35+0.29
250 78.41+0.23 | 73.07+0.33 68.57+0.21 57.02+0.33 57.02+0.33
125 75.90+0.15 | 71.86+0.22 63.13+0.23 52.34+0.41 52.34+0.51
62.5 70.66+0.21 | 66.84+0.26 42.84+0.41 30.99+0.51 30.87+£0.55
31.25 49.63+0.55 | 45.91+0.57 22.61+0.26 17.304_;0.47 15.41+0.86
15.625 7.46+0.44 5.39+0.45 4.43+0.74 2.96+0.32 1.37+0.47
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faaaznisEiue

AN

Windiu
Caffeic Caffeic Caffeic acid | Caffeic acid Vitamin C | Vitamine

s/l acid acid benzylamid | phenethylmid
ethylamid | octylamid | e e
e e

1000 59.92+0.5 | 47.61+0.6 | 55.3610.44 67.82+1.43 64.47+0.2 16.19+0.4
1 4 6 6

500 57.94+0.2 | 45.91+0.7 | 49.10+0.44 | 47.7611.56 91.37+0.4 | 21.77+0.2
3 0 6 8

(9

250 53.95+0.2 | 43.35+0.4 | 40.45%#0.22 | 25.6610.71 66.44+0.1 | 65.18+0.3
S 8 9 2

125 49.24+0.1 | 33.84+0.4 | 28.1740.18 | 19.45+0.54 68.42+0.6 | 70.59+0.1
1 4 2 4

62.5 43.13+0.2 17.32+0.7 11.72+0.48 14.05+0.36 73.61+0.2 | 67.7440.1
6 4 2 4

31.25 | 25.58+0.5 | 8.08+0.77 | 5.62+0.63 8.86x0.67 52.34+0.2 | 38.08+0.6
8 2 4

15.62 | 2.97+0.13 | 4.95+0.28 | 3.75+0.26 3.3610.85 3.85+0.13 15.0312.6

) 9
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3.2 meAnmnuuanwiauldel uDpP glucuronosyl transferase

1
o o a

UDP-glucuronosyltransferase (UGT) Whueulassiunumdrdnutialuma 2

3

aa

- a v d e ol o o : a ° a
Lu'ﬂQQ']ﬂuuu’]ﬂ“ﬂﬂlunq?ﬂ')qaﬁquﬂﬂﬂﬂﬂﬂ”ﬂﬂﬂﬂqﬂu@ﬂ?qﬁnqﬂ .‘.uﬂ']?LUUH'Juqllﬂﬂmqm

UGT Tuiga8 Hep G2 % 24 Falausuanssiagii 14
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3.3 nmsAnsINNAuaNWLau el N-acetyltransferase

o o 44.

N-acetylation lunalnfidnAgydunilslunai 2 nszurunnstiendaeulad
N-acetyltransferase (NAT) lun1avinlf)isen aannismaaausisdaipsiziayiutinsaniw
anlaelfiaad Hep G2 nauanedagii 14 aanaanismaaeanudn BAL duiignslunis

v aaa - a = 4 a v
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3.4 nsAnEnuuAn WaulEa quinine reductase

wwulal quinine reductase %98 DT-diaphorase weulasmiununutiailunis
Tasiumaifinuzifeannimeaseaiiainaisduanmsimiduayiusnsanunanly
wasNzFTe Hep G2 iluinan 24 dalianassuanslugifl 15 anuanisidanudnans
o st ] P ° aaa < .,
BAL uuumﬁummmmanmlumﬁ‘mumu’m@nmmﬂu‘lfnu quinine reductase $8384H"
=l d‘ a =< o & b % e
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P ° aaa « ' o a 'y al B
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