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Abstract

Preliminary studies on the quality control and potential of medicinal plants in
animal production were performed in order to lower the expense for extensive research,
The studies are composed of 3 parts as follows.

1. The quality control of Andrographis paniculata (Burm.F.) Nees was devsloped
based on the problem of total lactone assay and HPLC analysis of andro-grapholide.
To improve the end point of the titration assay of total lactone, celite was found to be
better than carbon to remove impurity and give the sharp end point. Previous HPLC
analysis reports varied both extraction and analytical methods. We have developed and
found the best extraction method is exhaustively extracting with methanol using soxhlet
apparatus. The suitable HPLC system is C,5 (250x4.6 mm, 5 p), methanol-water (55:
45), A 229 nm and flow rate 0.8 m{/min.

2. To verify the potential of tea marc from commercial production of green tea
drink, the antioxidant of the marc was determined using DPPH. The studies included
the suitable solvents and the duration of extraction. The best extraction method Is
extracting with boiling water for one hr. The extract showed the high antioxidant content.
Further studies on the development of HPLC system and the best system is Cyg
(250x4.6 mm, 5 ), gradient elution with the combination of acetronitrile and 0.1%
phosphoric acid, A 280 nm and flow rate 1.0 mV/min.

3. Study on antioxidant of the marc of grape obtained from Vine industry was
performed using DPPH. Only weak activity was obtained, therefore no further studies

was carried out.
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Chromatogram 7298170107374 andrographolide, dehydroandro-
grapholide, neoandrographolide Waz@ptafmeanslas

TLC woamsannainnn Wald silica gel GB0 Lflu adsorbent was
sthyl acetate:formic acid:acetic acid:water (50:5.5:5.5:13) 1w
solvent spray 628 30% nIRANIN

TLC yavmTRiRaInnInTuazmaanasyw ald siica get G60 1lu

adsorbent W&E ethyl acetate:formic acid:acstic acid:water (50:5.5:5.5:13)

\w solvent spray 178 30% niadawin

TLC vasassnannmn dield silica gel G60 11w adsorbent uat
ethyl acetate:formic acid:acetic acid:water (50:5.5:5.5:13) tflu solvent
spray #1781 0.2% DPPH

TLC smanavInmnauazasua s 1eld siica gol G60

\l% adsorbent uaz ethyl acetate:formic acid:acetic acid:water (50:5.5:
5.5:13) \1lu solvent spray #2¢i 0.2% DPPH

Standard curve Y8387 (-)-epigallocatechin gallate (50-300 pg/ml)
Chromatogram U89@1889n N1 AEluds 1 un /8., standard
mixture V83 (-)-epigallocatechin, (t)-catechin, (-)-epicatechin, (-)-
epigallocatechin gallate WRt (-)-epicatechingallate 1M TNT% 200
UAN./UR. UNE standard caffeine ATMLTNTY 200 uAN./UR.

TLC yasgsenasnninadu fle1d silica ge! G60 1ilw adsorbent

AT ethyl acetate: formic acid:acetic acid:water (50:5.5:5.5:6.5)

\lu solvent spray #21 30% nIadawIn

TLC maommﬁ’ﬂmnmna\ju old silica ge! G60 \ilu adsorbent U
ethyl acetate: formic acid:acetic acid:water (50:5.5:5.5:6.5) 1{l% solvent
spray w3t 0.2% DPPH
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Wanlay uanmnﬁtﬁawnmnqmg}ﬂunﬁ'uﬂdmmmmmsqw’n:iw TR VR
s iildansoagenit (pdla uazami, 2545)

Tymifnamnanasudslyg tﬁawmm’mmimuquqmmw Soladdldany
wensulun e TeiuIanm total lactone 1aa35ua9 Thai Pharmacopoeia (Thai Phar-
macopoeia, 1995) Wuhbsitiywi3as end point Msdnw s lumswe ey
(309 end point liFatan wazfifli%8 HPLC Aiamed andrographolide wurhdamaman
waodaddinsada uar HPLC system (Xu et al., 2002; §IMA UATATLE, 2000; Zhao
et al., 2002; Patarapanich et al., 2002; Li et al., 2002; Li et al., 2004, Jain et al., 2000;
Fu et al,, 1995) 3lddAnwmiannasfimaunssy

Bn1nanas
1. 15318314 total lactone

\un193inszieaiTued Thai Herbal Pharmacopeia (@n1anwan) lasle
Wa 333 ilwiaina end point I auszuaingin laendaenla sodium sulfate
g1yl reflux 91nulN AN T9HA% celite 1 1. WEINTAIRI celite A2t hot ethanol 2
8. 3 a5 nasnindadndi 20 us. Fal%8u B 0.1 M sodium hydroxide auilln
nan Llagld phenolphthalein 1% indicator W&2L&Y 0.1 M sodium hydroxide 5 u@. reflux
Ut water bath 30 %17 $91%18% latasn @28 0.05 M hydrochloric acid Tao1%
phenolphthalein (il indicator fMuitt3u1 ™ sodium hydroxide Ando uasilsluluns
MY nTeany lactone 4 0.1 M sodium hydroxide 1 ¥&. 9:Yi11 fnFaniy androgra-
pholide 35.05 un.



HANITNARDY

MR TERW TN total lactones 83 5a1a Thal Herbal Pharmacopoeia Wy
ffifudslrandiasnnnizdiuda end point srnmisfnnawuindimrdwdonseins
dusslluarazans F9lenanasld celite 1indi28nTad INNINARBINLIINIINTEY
1 celite 2: 5113010 total lactones NN IMTIEHITIN (@1397 1) 1ileden celite lal
aRdULT ™ lactones wanemniifisaslinsdunanslutuaanyeq tiration Faauin

< - 5 ' . "
A197191 1 U3 total lactone TuHnzaplasiialfnadmuas celite ludanas

Bhae U3aaw total lactone (%ewiw)

1 2 3 4 5 | Mean ISD
Tdwatinu 6.70 | 6.98 | 6.63 | 6.86 | 6.77 | 6.791+0.14*
1% celite 7.52 | 797|741 |7.85|7.867|7.73+0.23*

*p < 0.05

2. M331ATIEYE1T andrographolide
. o r
2.1 PMTEARIVINRZAIENIMINEAN

! A ~ g o w“

Ymmaaaaiavidanasasfiminsaslumssiaasanimeaolas lag
TFaavinazans Ao LUN1was, 1ONTUAR, 95%ANTUER Uatesdlau analasdT soxhlet

0 v Ay A . w
apparatus ¥ TENAN loadiaTsiuInim andrographolide et HPLC

HanTvaaog
& 3w, o - w~ . [
LPPRUINAIIREFTUNIANZRA 9189 LINTUDR ‘ﬁx‘!ﬂ'ﬂ@lﬁ'ﬁ andrographolide 1@1

- - b A o
N']ﬂ'ﬂqﬂ IE3R3U79 0 95% Lanuag, Laniuoa lla:ﬂ:“m:ﬂuﬂqliﬂ’lﬂﬂ {(a1779N 2)

o ow o L) ]
G\"li'lﬂﬁ 2 Furted andrographolide n'l.ﬂmﬂmmnﬂﬁdzrmma:mumaq

/381t andrographolide (% wiw)

AMazans

1 2 3 meantSD
LMu%an 1.87 | 1.86 | 1.89 | 1.87+0.02*
LONIUDA 162 | 163 | 1.62 | 1621+0.01*

95%Lanuea | 1.73 | 1.73 | 1.74 | 1.73+0.01*

ardlan 143 | 1.44 | 143 | 1.43+0.01*

* p <0.05



2.2 MIwHBnsanaiiviarzas

anwnavaINIEnRa83Ten99 Aa maceration, soxhlet apparatus uszly
ultrasonic technique TagiLa3pussananad

2.2.1 MTANAAIEIE maceration Yra828E19 100 un. MANAIDLAINIUER
30 u. M7 1 Au nissmTaemoflldussUiutiinasonasy 100 us. shlAaedim
Yiunauaieny HPLC (ininassl 5 a7e8n9)

2.2.2 n1TANAA 1Y soxhlet apparatus Y1HIFIDH19 100 un. AAN2Y
Soxhlet Taglfiamnaaidndvinasaiy aunssvismsazanlu chamber g ufsradain
1, 2 ugs 3 B, dmIataf Ui Rinaseuay 100 us. W ldhiensiwidiinoes
¢t HPLC

2.2.3 nsanan2835 sonicate

- Farddaetha 100 wn. Huynues 30 an. W1lL sonicate Ailam 5, 10
Uez 15 WAl enudey nsasmTazannfile wastfuBneTanasy 100 a. W lUSemed
mdInmanseag HPLC nmeassd 5 @1aen)

- HIN9@28879 100 un. L@ uiunines 10 ua. 1111 sonicate 10 w1
centrifuge nIAVLEARTTREAEALTY ihduaznawhuvndduaawdudn 205 swms
sesnomarualSutRasauasy 100 us. dlAemsimlSinnmdae HPLC (ns
NARDI 5 @18H0)

HANIINAADY
A -} =l ry-| o ] o o -1-.] B » 4
JaTouifiounavesiinsana wuindmiudinanalaolyd soxhlet 1a
s ] At A & a L - - ) A
siadandsanfiasaiaasigaiiolaud 2 va. 2:8U30104 andrographolide ganinf
o . Pl [ of
1787 1 wazfaan 3 1. 8 andrographolide 8@a3 anaflasnndnisaanadn (8137910 3)
[V 4 a w w a - v o 4 m
smmudadanlfiialumsanadg soxhlet isldmazanslaudeiadadn 2 mu.

o . v o
#1991 3 USusT andrographolide nlaanmasnaeis Soxhlet apparatus

U331t andrographolide (% wiw)

1 2 3 meantSD
gnasio tvN. | 3.14 | 3.14 | 317 | 3.1510.02
anaen 2 TN 3.27 | 321 | 3.25 | 3.24+0.03
ANAHD 3 T 2.50 | 2.80 | 2.66 | 2.65%0.15*

A0H19

* p <0.05



Waudsufinufumsadadandddnenifuindznisanad s
andrographolide mnﬂqn AON1TRAAAE soxhist T098IN1HTT maceration URzNT
sonicate #1M3LN1T sonicate ALaa1614 9 i wuinUSurmensflddalsuansein
uea il ARt nadeRinmens andrographolide (AT137 4)

P . AN o a e
@13191 4 U3 andrographolide fildnnnisanadaiiaag

Afnrsaia USurtw andrographolide (%wiw)

1 2 3 4 5 | meaniSD
Aariadae Soxhlet 1.59 | 1.59 | 1.57 | 1.57 | 1,57 | 1.584+0.01*
3% maceration 1.33 | 1.34 | 1.34 { 1.36 | 1.36 | 1.3510.01"
%9 sonicate 5 min. 121 [ 119 [ 119 | 1.21 | 1.20 | 1.20+0.01
%% sonicate 10 min. 121120 | 125|124 | 122 | 1.2240.02
% sonicate 15 min. 1.20 [ 1.20 | 1.21 | 1.21 | 1.24 | 1.21£0.02
3% sonicate 20 min. 1.20 | 1.21 | 1.22 | 1.21 | 1.20 | 1.2130.01
4% sonicate 10 minx3 A4 | 1.21 | 1.22 | 1.23 | 1.23 | 1.21 | 1.220.01

* p <0.05

3. m3Uil5eisiameiaae HPLC

NaRaINAUIRTIEA LTI ™ andrographolide Ia 1 wavelength Tun1idetect
L SUFARIBYININREAIBTN TN INERLEIEN Wia acetronitrile uazin awld
amasfanzay

HANTINARDY

HANAREINRUI TR TEAUTNN M andrographolide wuhamMzfimunzay
Twn1391a3724 e 14 column Cys (250x4.6 mm, 5 1) mobile phase @8 tunuan:ii
(55:45) 1® absorbtion ﬁ 229 nm 17 flow rate 0.8 mi/min L&z injection volume LYinnu
10 i (3091 1)



3;1}17{ 1 Chromatogram 1838173193314 andragrapholide (A), dehydroandrographolide
(B), neoandrographolide (C) wazeaatheavnzaislas (D)
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1

ol - ' - », - a4
'ﬂﬁtﬂuﬁ'ﬂnuﬂiﬂu'ﬁﬁﬂauguﬁ I ianwiToannuny ﬁo‘lmﬁg}'wammmﬂm’m
A o ] . r-. | [
'ﬂmﬂzmﬁ‘m’uwaqﬂjmw gasunITITmEdadTIAT HMliTimarmiaduduau
] [ 2] == | L% L 3 w - A -l

n lddnmmiundnwiteldUse Tl nnMITuMNtaysnuidoaisfiie
r - B ] Lo el ‘r
nuMTKRasEad wuhiinaisatudah

1. nafadaiun

InfAnemsnaudr eI des 1, 2.5 uas 5% tﬁnmq 3-10 eyt wudnile
81y 10 §aw dminiumeezaassnuBrasasnd e luewmnimifiuiu anuuen
719189 feed conversion szniwnguaivau (lldfivemsnsurnden) Ltaznsjuﬁ'ﬁu
s mTHENT AL 5% ity 0.61 Watdudveaniienuardumfitumnazud (dressing
percentage) 183 InfAAua M THENT T 5% q:ﬁﬁw‘hqﬂ iminladuiinasansianu
Vimrdoalwe ety fvsaileonuarduaasduiuastznamissely
8113 (Kaneko et af,, 2001) Ueda uszame Anwiwuinlifinuaimisnaudagsily-
fiuanna 3o quinine sulfate YU 0.5 WAL 1% W 12 7y, inaaanisinamisiv 4
vy, 1uiu (Henaslilnifonfnemisinhiomnlng evmsfinaadasan Tl finens
W38 quinine sulfate WU1N 0.5 URT1% Win 12 1. wunelu 4 gu. Inesdfismenms
Ausudan quinine sulfate lToufiasinamindnduszamsfnsua lufivensunn
ni1 wazdldwuarauandrvesmiinemslufiineimindnd uwazlnfituemisnas
Ui 05% MilafiuamsUnd wazamrswauonluiin 0.5% Tuas 6 1. luiud 12
189MMaaed wuimsinemszeslnfiuemisn@sening 0-2 va. luund uas 2-6
7. douresinin walwldffnomisnaus lUfiin vn919 02 use 2-6 1.0 n13hn
aMmITemIaaas LilassnnisAinemnsuelfines lvinlinsswnzaamarinegag
(delayed the crop emptying) HINFAIIHAAAMTAUO MR NENS 0T Arainiioaan
mnns:anzmmsﬂ‘aﬁa’mwmﬁaag’mnniﬁ%’mmﬁmjamﬂﬂﬁuﬁnnm (Ueda et al.,
2002)

LﬁaLLﬂa‘lﬁLi’Jumjm] ungainemiTUnd (nguniuqa) nsju'lﬁﬁummmnﬁ
usnuBIus 0.05% chiortetracycline na"u"l.ﬁ'?'lﬁummsﬂnamam 0.5%, 1% WAL 2%
28NN (tea byproduct) NNNEUUIL 6 FUa wuiw‘lﬁnsﬁuﬁﬁummmﬁnmﬂﬁ‘z’nu:
a:ﬁﬁwﬁfnﬁomugondmnnq’u TiwuanuuandrsvaInsiuoImITuas feed efficiency

znhangufnmn mnv‘i'umnmqmﬁau'm:ﬂﬂ LDL-cholesterol luidaniiaSouifiy
Aunguaugu udlduandwiulungufnm a1 IfingunInTaziia docosahexaenoic
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acid (DHA) Iwifoa ussanlSanmnsaasaesealwiialn 1eavveq lipid peroxidation 1u
Li’fﬂ'l.ﬁamﬂaolumju‘lﬁﬁﬁummmﬂumnm uaztnUfBaue walus@uluiidalinisas
nfuazansadndan Wanaluduifesssfadululiffinemnsuninm deufoy
WaunUN§UAILAY (Yang et al., 2003)

Trififinemsinaudaoas polyphenol 9N Tnatwaanimanisiedgidulea
Lmzmﬂﬁﬂawaﬁms‘lﬂﬁﬁﬁummmﬁu corticosterone 10 WAz 20 ¥n./nn. lagaziae
antBunadlududinas ssaulesndimelilmdan uaniminduiifadv saMILfinauys
sszlundanlauazdl uazaaLSanm corticosterone Tuidian (Eid et af., 2003)

2. uadoilan
i -~ o A oy w ¥ & 1 -1
imnefniiarewntlafidwdiznausnhadunenszive uaslizmends
LM e o . &) v - w e gy [y
r1IasnanT ldun 1 nszfioy & awwg (Hudu axlinsilasdudafiainlsala
(Harel, 2004}

mnnamsﬁnm’n‘fuLﬁaoﬁuﬂiznaunﬂsﬁi‘uﬁqu‘lwﬂuﬁm‘ 371 antioxidant &
Uszlomldogunmwdad winlfluumafimanzan midnsadifiasldnasasgnt ant-
oxidant 184NN tﬁagﬁn pmwlumabhanwannld us:léyszifiuanga polyphenol
16 ud catechin, catechin gallate, epicatechin, epicatechin gallate, epigallocatechin,
epigallocatechin gallate, gallocatechin WAz gallocatechin gallate Wndu

SPemsimsddgnailulumen wh muhiriadmefiaiesdivanmiio
1 1dur 5% HPLC (Lin et al., 1998; Copeland et al., 1998; Dalluge amd Nelson, 2000;
Anonymous, 2001, Pelilio et al., 2002; De! Rio et al., 2004; Sharma et al., 2005) uwasld
Micellar Electrokinetic Cromatography (Watanabe et al., 1998; Bonoli et al., 2003) Tu
msdnmaialdslawauwis HPLC dmSuihlPansiasddglunnrdauduea
WRAMPATIMNTIY

ATn1IMAaDe
d’ -, L=
1. MmInagaUgnimuanyadaszanasaianIng
1.4 MILAIBNAITANA
[ e oA ' o o o
#gnwnsradnmisnanint lasldiin1IduAIaTeae g Tanannsus 20 niu
» v ‘I‘ o . A e Ld ¥ -

Tatnau 300 ya. W lUduA8T 1, 2 waz 4 7. (lapduamssamindian) nyedsns
v u S T . L ¥ o v od¥ v oo ,
araudni Ul R urad 835011 lyophilized Falmnnasanafle Au2tana % yield

(ANNTNARDY 5 Aatl)
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HANTNARDY
nnsdszdiud % yield wuilSanmesanafilainmisufiog 1 sz 2 1.
felndifoaiu swfine 4 . Deannnindniey datuaamfimnzaslumatams
nnnang wasiiud 1 1. Sadif 4 g0, wldB s nnniuddedFioswnn
Tumsein %oa:tﬂu‘§utﬂ§aanmua:wé’amu‘lﬂmm:ﬁuqﬂmv\nﬁu (Tl 5)

= [ oY W v
a5 5 Bammsanasnmnmflisrnmdufivam 1, 2 U8z 4 7.

o Wt o 2 Alad10 3 AnYW 4 a1081 s | %yleld
anitls y . . — ” r
afie () WHUAD | WUETT | WRURY | WU.T [ WH WA | Wi T | wn R [T [unudka | wwens | i

(n) |afam)| () |[ean) @) |[edR’(n) () e @) () [sie )] (wiw)
1 20.00 2.67 20.01 2.47 20.02 2.40 20.02 237 | 2001 2.67 12,57
2 20.03 204 20.02 2.43 20.02 2.63 20.01 2.35 | 20.01 2.69 12.93
4 20.04 3.34 20.00 2.90 20.00 2.66 20.00 | 2.58 | 20.00 269 14.17

1.2 MyNawIISaT19saaIsanans TLC
[ ) -l L AT L
Tarinimassamignicimuisanlunisuenaisane laald siicaget 1w
adsorbent UAZWRINIFIUHINYBIAIIRLATENAIE 9 system

HAaN1TNA[DY

system ‘F'! WU ENIUNITUENRITANG A0 ethyl acetate:formic acid:acetic
o
acid:water (50: 5.5:5.5:13) (U1 2 uaz 3)
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U 2 TLC wasm13RAAIINNINT Lila14 silica gel G60 1lu adsorbent LAt ethyl
acetate: formic acid:acetic acid:water (50:5.5:5.5:13) 1 1 solvent spray #98 30% nTe
Fawin

(1-2)-(1-5), (2-1)-(2-5) uaz (4-1)-(4-2) = mngafiduun 1, 2 UAL 4 3. MUEAY

e NP

CH EGCG EGC [ ECG EC 1-1 12 2-1 2-2 4-1 4-2

gﬂﬁ 3 TLC 2981 IRNAINNINTIUALETTIIATIIN \flal% silica gel G60 Lilu adsorbent
14 ethyl acetate:formic acid:acetic acid:water (50:5.5:5.5:13) I u solvent spray § 28
30% nyadanin
CH = {+)-catechin hydrate; EGCG = (-}-epigallocatechin gallate; EGC = (-)-epi-
gallocatechin; C = (-)-catechin; ECG = (-)-epicatechin gallate; EC = (-)-epicatechin
(1-2)-(1-5), (2-1)-(2-5) waz (4-1)-(4-2) = mnmfiduum 1, 2 UAT 4 U, MURIAUY
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Y -~
1.3 ﬂ17nﬂﬂﬂuqnﬁﬂ1“ﬂ%ﬁaﬂﬁi=

Ymﬂm_lrm'ﬁ'ﬁ"ma'%mﬁmwmmnﬁ’l laul%3% DPPH scavenging model (Hatano
et al., 1988; Ancerewiz et al., 1988; Duh and Yen, 1997)

1.3.1 MAUATENF1TNINTE M (-)-epigallocatechin gallate (EGCG)
- WeFpumTasu anudedu 100 vansas. lasszagluamiues ud
untt sonicate 10 wafl
- IOTBURITASETE 1 mM @IBumIasany 1 mM DPPH Iulimuas
- 163Dy mixture Y84 reaction AanuETusta g aail

weganaseIR | 813989 (1 nues () DPPH (Ll
1 0 2,800 200
2 10 2,790 200
3 20 2,780 200
4 30 2,770 200
5 40 2,760 200
6 50 2,750 200
7 60 2,740 200

- WEY mixture 93¢ vortex mixer KRAILLIAT 10 WIF NUAMAINHANUED
o ) ﬂl A o 1
- i lU3adn absorbance fiATBE1IARK 515 nm LazdWIAT ECs 184
ul ' \ v W o o ® w
FININNTINA plot TeninFa T ITUIaITIIAY % inhibition laadiwanléan

(ABScontmI' ABSsample) X
ABScontrol

% inhibition = 100

1.3.2 MSLATANATANAAIDETD
RTINENTRAAGI0679 AUt 400 wan s, TandinennTafi
lyophyllized 10 un. anazmedaeh 2 us. Wasapmnue uddiuFnesdoamines
w25 .
- \@YsuEIazane 1 mM DPPH luimuans
- 6313 mixture 84 reaction AT UG Fait
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weeanasadl | s () LYUER () DPPH (pl)
1 0 2,800 200
2 10 2,790 200
3 20 2,780 200
4 30 2,770 200
5 40 2,760 200
B 50 2,750 200
7 80 2,740 200
8 70 2,730 200

- HEY mixture A7E vortex mixer LNIVLIIRT 10 WIT TUARAIIINNENLED

- ¥l absorbance fiaaETINRK 515 nm FMItAA EC5y V8IENT
NI WAL UATNATIY

- ﬁ'nnmmﬂ‘%mmmiﬁﬁqn'ifﬁﬁua%ﬂ‘ﬁmﬂumnm lasfinuviniues
A9I3IH EGCG

HAaNITNAfaY

'Lunﬁﬁnmnﬂ%ﬂ”'mawaﬁm:'ummn'm WaRasananm ECs WUTIRNT
ghamnnnmfiduwn 1 3. wlgnfandesstaanninmfidaniu 2 usr 4 1u. u
m‘sﬁﬂmmmﬂ’smmmiﬁﬁqﬂ‘ﬁfﬁmawnﬁmzlumnm lamApuiiussunaTyu
EGCG wuhanIsniasnnnsafiqumiu 1 7a. ﬁﬂ‘-‘immqan’hmmﬁ’mmnmn-ﬂqﬁﬁ‘u
W% 2 uar 4 7u. Tandaudlu 20.19%, 16.9% uaz 16.9% dnwnarssia aruddu
(197 6)

o £ da Lo -
@157 6 Oriusnfuuasfilanidueyysdsluninmm

A1Iana EC,, (Lg/mi) mg. equlvalence as EGCG

nIny 1 2 3 4 5 Laﬁﬂ 1 2 3 4 5 afy

1 74, 599 556 | 557 (589 (560|572 |200|215(234 (211|235 (219
2. 713|772 | 770|757 | 7.38 | 7.50 | 1.75| 1.51 | 1.69 | 1.69 | 1.80 | 1.69
4 7, 760|765 | 746|748 | 781|758 | 160|170 | 1.74 [ 1.74 | 1.53 | 1.66

v =

1.4 msnaﬂauqn%‘s’fmmﬁaﬁassmmﬁ TLC (Sanchez-Medina et al., 2001)
dasanan nT andiensvaae TLC lauld silica gel G60 Lilu adsorbent uat
ethyl acetate:formic acid:acetic acid:water (50:5.5:5.5:13) +il w solvent W& spray #18
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0.2% DPPH luiumauaa 1iudmau spot 7ilwna positive iU DPPH #e spot AiLUAswmin

a oA A a2
Aiaadiafialy 8 mu.

HAan1 Naaoyg
| o ] & . [ -
"i]']ﬂﬂ"l'é"ﬂﬂﬂaﬂwU’Jqluﬁqiﬂ'ﬂﬂuﬁ'q'ssﬂsluﬁﬂ\']ﬂ'nﬁ antioxidant “ﬂ"lﬂ"gﬂ @NE].I"I’] 4

Wz 5

o G W W G a e A e
e L S L O

-

11 12 13 14 1-5 21 22 23 24 25 4-1 42 43 4-4 45
31]1?14 TLC waIrTanaa nnani (ol siica gel G60 15w adsorbent waz ethyl
acetate:formic acid:acetic acid:water {50.5.5:5.5:13) 1Hu solvent spray @8 0.2% DPPH
(1-2)-(1-5), (2-1)-(2-5) uas (4-1)-(4-2) = n’m‘mﬁﬁumu 1, 2 UAT 4 7. AUEHL

41 4-2

CH EGCG EGC c ECG EC 1-1 1-2 24 2.2

gﬂﬁ 5 TLC U8IRNIANAINNINTILASRITNIATIU {lal4 silica gel G60 1ilu adsorbent
Wa e ethyl acetate:formic acid:acetic acid:water (50:5.5:5.5:13) (il solvent spray a1
0.2% DPPH
CH = (+)-catechin hydrate, EGCG = {-)-epigallocatechin gallate; EGC = (-)-epi-
gallocatechin; C = (-)-catechin; ECG = (-}-epicatechin gallate; EC = (-)-epicatechin
(1-2)-(1-5), (2-1)-(2-5) uax (4-1)-(4-2) = N ARuUIH 1, 2 URE 4 T, UL



17

2. Maew s ienniadagindladeninm

neasaRan IR Msim i aesdginuludaaghaninadas HPLC Tas
15ufaguad mobile phase Al 1issnnmsddyfinulunnminanosie dadu
§13W7N polyphenol 1elA catechin Ltaéaqﬁuf 39uM3 caffeine FarzuumThATilan
14 mobile phase TiiMszuy isocratic :lFarmuuszlismansounemanuasanann
mule sniudsldmennslasldszuufiiin gradient

2.1. MSINTBAAITATRLNINTZIH (-)-epigallocatechin gallate (EGCG)

ilossn (--epigallocatechin gallate (EGCG) azwuanlu® (Lin et al., 1998;
Peterson et al., 2005) LLﬂ:ﬁﬂﬂiﬁm'lun’uwhuawaﬁa-:: (Nanjo et al., 1996) JuRanld
Husnmnasgwlummasesil Tasfimsuiasyu EGCG 5 mg azmpduamuasuia
Usudiananilu 100 m mniutliamsazaonasgw $1uan 2.5, 5.00, 7.50, 10.00,
12.50 usz 15.00 ml shwninFnasdssaunuasldasy 25 ml wldEmmeeaisunagu
anadindu 50, 100, 150, 200, 250 uas 300 pg/ml @usaU hssazaeflaly
aTzaat HPLC Plot T84 standard curve Tewinada U uTwUa: peak area

2.2 NMSIAIENEITATRIBAIDEN
Fadantamnmfisum It fukad 633 lyophilized $1w7% 10 mg avsoday
0.1% phosphoric acid %111 sonicate % 10 %1# ud2USuYIN1a3IdIE 0.1%
phosphoric acid WAL 10 ml 189 wdheTazanaflalliinmeidan HPLC

HARITNARDY

s iilansimsdaagindatroninm
KamInaseINUIEm s inaralnm s B um s dy inuluga

atNINTI928 HPLC fia 15 column Cys (250x4.6 mm, 5 ) mobile phase Luszuy

gradient T5¥319 acetronitrile uaz 0.1% phosphoric acid 9ANTIMUENY 15 flow rate 1.0

L A
ml/min 3 absorption 71 280 nm W&z injection volume #8 10 pl

1781 (H"lﬁ) flow rate (ml/min) % acetronitrile % 0.1%phosphoric acid
0 1.0 10 90
20 1.0 25 75
8 1.0 10 90
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i 8 plot NTINVDIRITUINTFIU (-repigallocatechin gallate 2 £'l& linear
regression line @Ta;n.lﬁ‘ 6 NI BimuII0 Lmnm‘sﬁﬂﬁ’ry'lun'nnmﬁﬁqﬂﬁ@'hua%a
8arzlé Fo'leun catechin, epigallocatechin gallate, epigallocatechin, epicatechin gallate
uA epicatechin #ANIINATITUNTOLNTT caffeine TaBndn (gﬂﬁ 7)

450000 1
400000 -
350000 -
300000 -
250000 -
200000 -
150000 -
100000 -
50000 -

0 T T T T T T 1
0 50 100 150 200 250 300 350

peak area

Yy = 1432.8x - 16481
R? = 0.9989

conc. {ug/ml)

31]'7% 6 Standard curve 184817 {(-)}-epigallocatechin gallate (50-300 pg/ml)
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] Caffeine
293.96.]
192557
143,95

93,05

EGGC ¢

10 12

EGC

Q - L] 10 1

= Caffeine

14

1.

19

ECG
EGCG

EC

10 18

ECG

EGCG
EC

AL} Rl ] 20 2 aa

o 10 = 14

8 18 2q

Chromatogram 284f18819MNT1 HNMTNTYK 1 Un./ua. (A), Standard mixture

184 (-)-epigallocatechin, ()-catechin, (-)-epicatechin, (-)-epigallocatechin

gallate La2 (-)-epicatechingallate A UWNTW 200 AAN./UA. (B) Wit Standard

caffeine ANLTNTU 200 UAN/UA. (C)
EGC
EC

= (-}-epigallocatechin
= (-}-epicatechin

ECG = (-)-epicatechin gallate

C = (L)-catechin

EGCG = (-)-epigaliocatechin gallate
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aiw

gammniaainfinadwldvseundululszmalng Ssfinnajuwinang iiu
UM MNNWIT uﬁrhumaéuﬁms antioxidant AiflyszToanfun Sailufirauled
wihmnumasaugifisuniesgumileefisda uazammssimaenaimyidy
wusuniTeieTngmrasaiuluauaziinon udludadialinlives ol

HARBYNS
ﬁnmwmJaanw'lﬁ’nw1'lmﬂ‘umnm§ma§u YSunm 2.5, 5 uas 7.5% (Huanng
Lﬁ%u'luqmgnwauLﬁammﬁtytﬁu'[ﬂ usznuENYTalEaIgNT wWu AT 5% axl
uaddaBanmnsido1ms (feed intake) uaztMNG ﬁ‘lm]’uﬁ‘uné‘muﬁuluqnnwmj
uafimafaudinuanie lincleic Iuledudumdadan (Femando, 1970)
ABn1Mmaane
1. MasauanBEIRaRyadaTEIINAITaIANIND K
1.1 MaisaEsaia AnwnsuaInMIstaseitine g lenedamraiadail
1.1.1 M3dNARI835 maceration
WIHININE{U 10 n. wilndeaIviazas 3 1l fie 80% anueN,
lofinazditan weziumues:nsaneilin (95:5) athae 50 ua. Aelimefu nisafiuala
151 ﬁ'mn”maq'um'lﬂﬁil’neiaaum:ﬁ"ammﬁﬂﬁ'lﬁﬂﬁmwmﬁ ou'lflE swsIaadleng
wua i hlszmsuianmoldussdugggime Fnfminansaiafild druamm % yield
(PN MAREY 5 A18tn)
1.1.2 NM1SANRAILNT sonicate
Fanagaathe 10 n. lddviacann 3 1ila 80 80% Lonues, wfinexd-
N wazlnmaanIanasin (95:5) adas 50 ua. Wl sonicate A28 10, 15 waz 20
Wit ausay mnmfunsmué’ammmﬁ“ﬂﬁ‘lmm:Lv.Uuﬁ'onw'l.ﬁtmﬁuqmuryﬁmﬂ Fai
WENMIENATLE A1 % yield (M IMAREI 5 Fratha)

HANITNARDY
ol = -l ol wr Y Ca
Watl3nuinsunaraddtnatana WuINaIiIasaIy wnkaantawasin
» b A A L s o L= A s L 2
(95:5) a:'luﬂ’smmm‘mnﬂmnﬂqw WalSouifisunudminazann aidu Lazniseneaas
- . v a [ P w ¥ oaad w \
3 maceration il:'lwﬂsmmmwn@mnnq@ 61aumﬁnmm:ﬁu‘lummnfﬂm-mnmnaqu
-1

ol

i 5% maceration latltevhazasfa wnmas:nsawain (95:5) (3190 7)
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P [ el ow o oW med
AN 7 ﬁ%lﬂfuﬂ]ENm’aﬂﬂﬂqnﬂqnﬂﬂ“ﬂlﬂ%’lﬂﬂ'ﬁﬂnﬂﬂ? HIDANF)

Aniaia |@reeana % yield (wiw)

1 (23] 4| 5| was
80% Y128 23.92|23.05|22.26|24.10|22.53] 23.47
Maceration lafinazdan 1047|979 | 9.86 |10.08| 9.37 | 9.91

Wwynuas:nIawaiiin (95:5) |24.1523.88 |24.52(24.87 | 23.55| 24.19

80% LONTNER 6.18 | 519 [ 568 | 7.27 | 597 | 6.06

Sonicate 10 min, ofianzion 866 | 763|846 (811|769 | 8.09

wmuaa:niawaflin (95:5) [13.65(14.54|14.24|14.47(13.14| 14.01

80% LAMHER 498 | 6.06 | 457 | 5.16 | 578 | 5.31
Sonicate 15 min. wwfisazdien 8.03 (806 | 784 | 801|789 | 797

Wy wea:nIanesin (95:5) |12.92|13.63|14.03|13.35(14.56| 13.53

80% ENTUBR 489 | 529|528 | 648|665 | 572
Sonicate 20 min. \ofiapsdan 833 (843 (8.12 | 842|820 830
wmuas:nTawasin (95:5) (11.96(14.16|13.00|10.36|12.36( 12.37

1.2 MsvamiiSasvdouaisaianas TLC
L A e L - [
1dinimassvnanzfimunzaulunisuenantana laoly siticagel (lw
adsorbent LREWAIMEIRHANYDIAITRZAIBNANY 9 system

HARaNTMmMasoy

o 19 . . .
system NiNUERAU lunituenarsane fa ethyl acetate:formic acid:acetic
o
acid:water (50: 5.5:5.5:13) (3 8)
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gﬂﬁ 8 TLC 19981I&NAIINNIN ﬂ\:];‘u, lﬁal"ﬁ' silica gel G60 1w adsorbent L&z ethyl
acetate: formic acid:acetic acid:water (50:5.5:5.5:6.5) 1w solvent spray @8 30% NIa
TaWAN

1 = (-)-catechin, 2 = (-)-epigallocatechin, 3 = (-)-epicatechin gallate,
4 = (-)-epigallocatechin gallate, 5 = {-) -eplcatechin

6,7,8= mmﬁ'ﬂa\juﬁ'l.ﬁmn’:% maceration §ataIazABUMUERNIANETRN
(95:5), 80% LoMuaa uaziofiaozfilan eudau

9, 10, 11 = mmﬁ‘ﬂa\juﬁ'lﬁmnﬁﬁ sonication 10 min. FIUAIVINATAILLANIUOR:
nsaWatan (95:5), 80% Lamuea uaziafiaazdian ausau

12,13, 14 = miﬁﬁﬂaéuﬁ'ld’mnﬁ% sonication 15 min. S IIBzAHLUNUBR;
niaWasin (95:5), 80% Lomuea Lazlafirecdian audau

15, 16, 17 = mmﬁ’ma{uﬁ‘lﬁmn’z% sonication 20 min. AHAIMIALAILLUNKER:
niaWe3in (95:5), 80% tamuoa Uuaziafinasdian amudau

< A
1.3 ManadaunnaaIManyadaTy
A‘v = 1 Sen ol
nasauaniduenyadaszveamnedu lagl3is DPPH scavenging model
(Hatanc et al., 1988; Ancerewiz et al., 1988; Duh and Yen, 1997)

1.3.1 NITIATINATTNIATFIN (-)-epigallocatechin gallate (EGCG)
) L L3 o
- 3pURTATEH ANt 100 uansus. lassraoluiuniuaa uds
11111 sonicate 10 w1
- O3B UEIAEANY 1 MM LEIsuEIasa1e 1 mM DPPH Tuiuynues
A LY + ] et ;
- |§FE mixture U84 reaction AAUTUTUAN ) IR
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waaanassddl | mseaadne () LMIUER (pl) DPPH (ul)
1 0 2,800 200
2 10 2,790 200
3 20 2,780 200
4 30 2,770 200
5 40 2,760 200
6 50 2,750 200
7 60 2,740 200

- HEN mixture 78 vortex mixer LAI9LLIRT 10 UIH NUARSINHIUUAT
L ] J -J L 7]
- 'l iaen absorbance finueNAAK 515 nm ud plot standard curve

TENTHAD absorbance NUAMULTUTRYBIRTY

1.3.2 MARATVNFAVIANAAIDHEY
o [ 7] . L " o A J’
- W@ipumsanaaain lasaTouanudutudin
FnasaItLANUaR:NIAWATRN (95:5)

Maceration : nsafiaft ifazansiasmuas 100 aa. MBHhEIazaLNn 1 W8,
uazfuSuaniv 50 ua.
Sonication : SYIRAATIFAEMEFILIIMIUER 100 ¥E. MINUWNETIASALIN 2 U,
uaztsutSunasiiu 50 us.
#azaIe: 80% LaMuea

Maceration : s3afiaflldasmnodasamuen 100 a8, niwhaIaca1unn 1 A,
unzUFuyTnaniivu 50 us.
Sonication : FTENATIFRZAIERILLUMUAR 100 UR. MINUWNEITRZRILNN 4 48,
uazUsufFananis 50 s,
- 1I@3suETTazae 1 mM DPPH lulumuea

" A g b4 ] L A‘
- 163813 mixture U84 reaction NATMULTUTUE TG A
WAEANAREST aTeaLng (i) R VHER(TD] DPPH ()
1 0 2,800 200
2 40 2,760 200
3 80 2,720 200

r) W |

- WY mixture 68 vortex mixer LAIVLLIRT 10 W NUNRRITINHAULS
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- P - ° af £
- liiadn absorbance inMuEIARY 515 nm AurmSu e sATignT

w“ - a . o Y
muawaam:’l.umn'mﬂLﬁﬂmmnumimmgm EGCG Tﬂummmmnaum':muﬂn
183 standard curve

HAaNTINARDY

FgY - | A - ~ -l £
Tuns@nwanisuayyadrizassnmnadu s sandSinuesiiignt
dmenyadatz laafiouriiumsnaTgiu EGCG wuinffmnmsssiannmnaude
arhazasmuas:nianediin (95:5) sxlifnmminignidueuysdarzuiniiga

1

uaznIanac 26T maceration s:lWTnumInfgniduayusdarzanfiige AauuiEn

o ' v, of £ w - P a _a
wmunzaulumIsiamsnmnadwlifinaninigniduenysdarzainnigs Aals

maceration lagldavinazans fie umuea:nsanafiin (95:5) lapfaiilu 11.89% ani
L L A
WinEIanA (A17199 8)

P & - Y ,
f7177IN 8 t]'ﬂﬁm‘uﬂﬁylﬂﬂﬁ:ﬂﬂ«ﬂﬁ’liﬂﬂﬂ‘iﬂﬂﬂ’mﬂqu

IBnTAN® Aaazany mg. equivalence as EGCG
1 2] 3| 4] s | ws
80% Lanuaa 250.55(229.76 | 252.41 | 2268.31(263.61| 244.53
Maceration -
wmuaa:nIaWadiin (95:5) |307.48(281.71|271.26 |279.49306.47| 289.48
B0% Lanwes 79.09 | 42.79 | 8540 | 92.31 | 83.71 | B84.66

Sonicate 10 min.

wnwea:ntaweflin (95:5) [143.70|159.62| 145.70 [157.86(161.90| 153.76

80% Lanuan 6439 | 73.70 | 61.57 | 66.00 | 70,98 | 67.33
Sonicate 15 min.

wnea:nsawadiin (95:5) |149.49(158.78[165.30 [169.04|171.48| 162.82

80% Lanues §6.2 | 7776 | 83.29 | 874 | 96.09| B215

Sonicate 20 min. —
wuan:nIaNedtin (95:5) |170.84(159.89| 149.15 (149.84|164.08| 158.76

ssafaInnnajudsiiazaoafiaezdian ﬂ‘immmiﬁﬁqn%ﬁmawa
ez TasfisuvinAumanesgu EGCG Hkasunn Sadasldinmmsaiananudy
TwuNnNI 16.7 un.aa. %aagﬂ"lﬁ’hmﬁﬂa:‘immﬂuﬁ’qﬁmzmuﬁ"lﬁﬁhm‘mﬁ’ﬂmiﬁﬁ
qnﬁﬁmawaﬁmzmnmnaéu

£ 2 o =Y} .
1.4 Manadaugnsawanyadasza 835 TLC (Sanchez-Medina et al., 2001)
wimatianinadu adiemzidie TLC lasle siica gel G60 1T adsorbent uaz
ethyl acetate:formic acid:acetic acid:water (50:5.5:5.5:6.5) I u solvent spray A8 0.2%
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w o 49 w ver o - P i =
DPPH luiuniupa wus uau spot ALAKA positive N DPPH @8 spot fitApwiilug
wiaailafialy s .

HANITNARDY
| o £ w - ' o &
PINMHAMINARAINDIN mmuqmmuawaam:'[umnagu (spot MulasuIug

& & 4 d 7 ' \ v .
RUELEY fa:u.ﬂv,minsjmauﬂﬁmﬂmﬂummnnﬂ catechin ua:agﬂwuﬁ FawuifFainm
.« 1 d
wsglumnaiu (U7 9)

1 2 3 4 5 6 7 8 2 10 11 12 13 14 15 16 17

alte TLC vasmranmaInmnadw ey siica gel G60 (flu adsorbent uaz ethyl
acetate: formic acid:acetic acid:water (50:5.5:5.5:6.5) {1 solvent spray 978 0.2%
DFPH

1 = (-)-catechin, 2 = (-)-epigallocatechin, 3 = (-)-epicatechin gallate,
4 = (-)-epigallocatechin gallate, 5 = (-) -epicatechin

6,7 8= miﬁﬁ’ﬂa\juﬁiﬁmnﬁi maceration MdIazaIELImMueanIanasiin
(95:5), 80% LOYNUOR Uaslafinerdian aufey

9,10, 11 = mmﬁ’ﬂa\juﬁ'lﬁmnﬁ‘ﬁ' sonication 10 min. MuAaLAIBUMUEA:
nyavaiiin (95:5), 80% Layuas uatiafiaezdian madau

12,13, 14 = mmﬁ'ﬂaguﬁ'lé’mnﬁ% sonication 15 min. dpMIYIRTAELANIRES:
nsaWaiin (95:5), 80% Lo uen uaziafinardian anudeu

15, 16, 17 = mmﬁmaguﬁiﬁmnﬁ‘ﬁ sonication 20 min. AUAITRZALLNNIKAR:
nIaWadiin (95:5), 80% Lavued waziofiaasfian aufieuy

2. mam I8 Tieedansdidgludadennagu

-l

A - Jv [~ L] ] A{l
Ll ﬂWﬁ]'ﬁm’]iﬂﬂNﬂﬂ'ﬁﬂﬂﬁaUI]Tl'ﬁﬂ']%a'la}‘aﬂﬂEIﬁ?:'ﬂﬂﬁﬂﬂnﬂ\!% WUTHONTE AW éwl
-l e 13

o ] L 2 [] L2 [ A L
anvtan s logida il letan F9laldvinmasasludufsWwaw it srsias
fdluninadu
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N17314312H Total lactone aranndadisuing

Total lactones content Not less than 6.0 percent wiw of total lactones,
calculated as andrographolide, when determined by the following method.

Basic lead acetate solution Triturate 14 g of lead (1) oxide with 10 m! of
water, add 10 m! of water and transfer into a 100-ml volumetric flask. Add a solution
prepared by dissolving 22 g of lead (Il) actate in 70 m! of water, shake vigorously for 5
minutes, set aside for 1 week, filter, and add sufficient previously boiled water to
produce 100 ml.

Procedure Place about 1 g of Andrographis Herb in No.180 powder, accurately
weighed, in a 100-ml round-bottom flask, add 50 ml of ethano! (85 percent), reflux in a
water-bath for 2 hours, and filter. Wash the marc with sufficient amount of ethano! (85
percent) until the last washing is almost colourless. Combine the washings and the
filtrate and allow to cool. Add 1 ml of Basic lead acetate solution, set aside for 15
minutes, filter, and wash the precipitate with ethanol until the last washing is no longer
green. Combine the washings and the filtrate, add dropwise with swirling 1 ml of a 25
percent wiv solution of sodium sulfate and mix well. Set aside for 1 hour, add 500 mg of
decolorizing charcoal, and reflux in a water-bath for 10 minutes. Filter through the
BXchner funnel containing 500 mg of decolorizing charcoal and wash with three 2-mi
portions of hot ethancl. Combine the washings and the filtrate, add 20 ml of distilled
water, allow to cool, and neutralized with 0.1 M sodium hydroxide, using
phenolphthalein TS as Indicator. Add 5.0 ml of 0.1 M sodium hydroxide VS, reflux in a
water-bath for 30 minutes, allow to cool, and titrate with 0.05 M hydrochloric acid VS.
Perform a blank determination (Residual Titrations, Appendix 6.17). Each mi of 0.1 M
sodium hydroxide VS is equivalent to 35.05 mg of andrographolide, CoH3,05





