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“Department of Medicinal Plant Breeding, Graduate School of Pharmaceutical Sciences, Kpushu University. Fukuoka 813-
8382, Japan

Abstract

Gynostemma pentaphyllun Makino or Jiaogulan is a medicinal plant that is widely used
for a variety of health-promoting purposed such as neuroprotective, anti-inflammation,
antioxidant, anticancer and adaptogen. Gypenosides has been reported as the major active
compound in Jiaogulan. In this study we aimed to control quality of Jiaogulan to ensure
the active compound contents in the raw material and J iaogulan products, An
immunochrmnatographic(IC) test has been developed for the rapid detection of
gypenoosides in Jiaogulan by using anti-gypenosides polyclonal antibodies to detect
gypenosides in theraw material and products from Jiaogulan., The IC fest kit was
developed and validated for aceuracy, specificity and limit of detection (LOD). The
results showed that the developed IC detected gypenosides sensitivity and specificity. The
LOD was 1.56 pg/ml. inally, the IC test using an anti-gypenosides polyclonal antibodies
could be used for screening gypenosides in plant materials and J iaogulan products.

Keywords: Gypenoside  XLiX, Polyclonal  antibodies, Gynostemma pentaphyiium,
immunocht'omatographic
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ml PBS pH 7.4 aeuduBuneuwanilsovda HBALIUY (incomplete Freund’s adjuvant} 0.5 mi 9U
. o &

iy emutsion lhfind il dhonazan 9ang 0.5 ml

?) 1 g P2 b 1 =Y e = 3t ] 3}

asansah 3 9z ldmsnegilgudy 100 pg azaaluazaiolu 0.5 ml PRS pH 7.4 Sadindu
28 o =Y 1 J = Y W ¥ = o = L A o \
weadnsnutuynszdwiunezaagiduiude 91 lumed asnaenmsgiquiundngae
=t o ot ooy o o o . "
91 Tuepeq lagdsew Laltanauy lusosunueaad Enzyme linked immunosorbant assay) )0

Juft 3 vesmsBamsnoginumi aulddasean ilszunn 1:50,000 F 1:150,000

o
=y

2.3 mamFmsgidnmuuunlnalaauiign
3 ¥
ms@e nd Inausu 18R mams pidwmudaunndisamoninmiing
A A ay o q ¥ a  Agw ,
supernatant $O0MHI n‘nzma@mlmﬁgumumumm‘lﬂmqwﬂ% protein G column Tumsuones
gidmmuesninlasadondnms lunsfui Fo vasmisgiidmuazuonmsesnin lagldas

o 4 P ° = [ |
Trhides (buffer) i pr 1 Tin15u00 10019 protein G column nansiagilil 4

Washing the column with Eluting the IgG-type MAb
the supernatant
gg:llgining lh%eMAb washing buffer {phosphate  with elution buffer {citrate

* buffer pH 1 buffer pH 2.7)
1 1 Il

: : [::j> PAbs against gypenosides
| ] T

Neutralization with
Tris bufferpH 9
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sifi2 Lmumi'ummms1f1ﬂﬁ’maguéﬁummzmﬂw?ﬁﬂaumgmiﬁﬂ‘l%’ protein G cofumn

2.5 ﬁ1mm‘mmav@mmn‘i’ﬁmmmﬁgﬁﬁ’nmmsmﬂi‘iﬁiﬂﬁm
HIMsnTdeugamnia uns sty Gypenoside  XLIX Lmzmsﬁiuﬁﬁqm
Iﬂﬁxﬁﬁ%ﬁlﬂ’gﬁU\?ﬁ’ﬂmﬂﬁﬁQﬁﬁ1uﬂ1uﬁlﬁ‘§q1ﬂ%{1ﬂﬂﬁ% competitive ELISA  uag1imdnaaing
ﬂ:mni’m'-na:mwﬂwaqmﬁgﬁﬁmmuﬁ‘l?}’ﬁiamwﬁmﬁwq (cross reactivity) eu33Msu09 Weiter

Waz Zenk (1976)

concentrafion of bacopaside |
yeilding A/ Ao=50%

- x 100
concentrationof compoind under

% Cross reactivity =

investigation yeilding A/ o= 50%,

A s the absorbance in the presence of the test compound

A, is the absorbance in the absence of the test compound,

dwmsiaSenasionidim Gypenoside XLIX tunznsndamisghidimmmguy i
3

3 ]
TA0% 60 Gypenoside X1 1% 1) Hnasumsnaaeunioudsinarntedy dloawdls 13 HSA

N BSA

3 1 & g
3. mﬁsmwwmvﬁmmmanu saponiu glycosides 1ntiwToya s laeds LISA

@ d Y mey )

a Es U
AIRUNTIZHUTIN@157 8 Gypenosides vt s toyedug daeiia laanTauldas

ey

=y o H o 1 & = a Qs g
Qué’mﬂnmT%!aaiﬂauﬁﬂ1s1'e1$@}aﬁ1§ Gypenoside XIIX ﬂmswam%’ﬂmﬁﬂﬁmﬂﬂmﬂﬂﬂ?mmmu

=

L 385019 Gypenoside XLIX -HSA AT 1 g/l fiazaedas carbonate buffer pfI
9.6 8413 96-well plate gune 100 I Uw# 37 sermuasaidon g 1 55Tuq unEA19RIY 0.02% tween
3
Ty phosphate buffer saline (T-PBS) 3 A5q
a , , - 8 g - 4 .
2. YUHINUA (skim milk) NAMITY 5 1wlosidug Ty phosphate buffer saline (PBS) igung
t ] 3
300 lsTnsng i 37 ssumaiseg um L9119 ined1ede T-pRS 3 0
=y t‘A’ o o3
3. WENTZMUIMATIINYE Gypenoside XI1X mihnsenslumen 20 nlodiSudaoy
iitusiveg wiquay so LU ﬁ‘%‘mﬁmnaﬁ'ﬂﬁ"aafJNﬁThmu%‘aﬁm‘lunmmaa 20% Wguas 50 L1

swfuieuiIoRdR 1 s lnauvag Gypenoside XLIX Wavaeday T-PRS HQURg 50 LU 91

-~



msmaﬂﬂmjmuIﬂﬂ‘leﬁmmmm 30 T iudt 37 oerneraien w1 4l wazdedie T-PBS
3%
4. BNLBVAUBAFIT 2, POD anti-tabbit 1gG azawly T-PBS wguaz100 M1 1hedt 37 oemn
o w1 92709 ward1edae T-0BS 3 %
5. BRI ABTS 0.3 ﬁa%‘ﬂﬁ’uﬁaﬁaﬁﬁm, H,0, 0.03% fiazmoly citrate butter 0.1 M)
MIRZ100 L1 1 37 samesaiFon wi 20 w1
6. 131‘hl’ffﬂfhma@ﬂnﬁuumﬁamﬂ‘%“méu‘lu-‘lmmaﬂﬂfﬁm}’aﬁiﬁmﬁﬁhmmﬁ 405 nm
7ahmmIganduueeesmIateuin T Ye NS TNUAIINGH pseudojujubogenin 1ay
nJ‘saumﬂuﬂumﬂmg]nnauumfuaaﬁﬁumsﬁm Tﬂammﬂmﬂmsmnswifummsmmafgmﬁ
GRRTHIRAVERRE
mﬂﬁguﬁmﬁmf;ﬁ]ﬁ'ﬂummgnﬁ’aa‘uaﬁ%ﬂ1ﬁﬂsmﬁﬂﬁ% ELISA  Tagdimansiveren
ﬂ’J13Jg]ﬂ@%}ﬂd‘U’ﬂﬁﬂ1‘J"jLﬂ‘i13ﬁ"‘ﬂzﬁ?ﬂ”lﬁﬁ‘ﬂ‘l‘iflﬂﬁ)‘lﬂ‘l'i"t'ﬂﬁm@;ﬁhﬂﬂ Silde M AT e TEm
3;?15131%1wiui”unﬁmﬁ’mm:ﬁ ZHINTUY (within-day and between-day precision) édmiﬂiﬂﬁﬂmﬂﬂ
mmﬁanmﬁazmﬂumaﬁm Gypenoside XLIX ﬁﬂ’]”liu‘ﬁii‘ﬁu 7.81, 15.62, 31.25 uag 62.50 ng/mi
AMNUNUYDIITNI5A 512 ﬁmaﬂmmhlﬁ"lﬂﬂmsmumsawmmnmﬁim Gypenoside XLIX adl1/lu
ayulvsfiaanndida 15, 62, 31.25 uaz 62.50 ng/ml ymseiauarInnzimiBua tasiiuaa
Lﬂa'smumﬂ”ﬁﬂuﬂammma (percent recovery)
n131‘?’@114ﬁ%ﬂ13’3m51$ﬁm§ sapom‘n glycosides 19873% ELISA wtlﬂffmmmmmuuwhm
Inan de Gypenoside X11X 111 ueuumaums‘nmmnmauﬂawﬂm’;mmamu Wisauald myada

mﬂﬁquﬁuﬁmamammm LY Gypenoside XLIX

4. MITOBAYANTITOUTI 3013 Gy penoside XLIK Tagld immunochromatographie strip test
YAATINTABUNS (strip test) Idudhnisduiuvosoudinuuasoudysd Tagitn lumisenda
aypuly 'isuuu’h&ﬁ']’lfvaﬂwﬂ%muﬁuﬂuuaumﬁm GRFIRLIE hJﬁJ'uﬂmmumummammmnn
detector reagent ATV e conjugated pad mﬂuunamm 1“]JEN capture zone Gl}’\‘ifJJLL'E]uG]L‘I]‘N‘V]”]Em%ﬁm
nuTalsfu (qummmwlmmmmﬂu5wmnuauﬁmumumu;mﬂﬂ Wesninbifuoufuedsase
V1 conjugate pad miovefesuiuuouioy # st line 1§ S hitfiuuoud vazilomsmiouitly
83 control zone °lf\‘lf11 anti-mouse IgG 9% mmm'm mmmmmuﬁmaw conjugated pad THNINTUAL

18G 18 (131984 control zone u%u*tumumfma) (3 nJ"w 3)



Anti-bacopasidae | ADb

—
<

conjugated with gotd

bacepaside |

conjugated with HSA

?
1 ] Y Antimouse 1gG

O ¢

covjugated ped  cspdure zone  corlicl zone  shsorbard pad
o
Samde flowr

3 3 umunmIRagAns 190 (A) Faz1l51ngminz151988 control zone HINA1FAI0ERTTITA
b
auleasandon (B) uariazals1ngNausiat capture zone U@z control zone WINAIAIOYI

hifiesauloasteann (©)

MsASHAEUAVBA LY T BrN Y colloidal gold

Fmsuiounouansd IMiFeudetumisnzay colloidal gold uanisagili 4



2 ml of colloidal gold particle

r

PAD in TPBS (5 mg/mi)

.

r

Incubated for 10 min

Adjust to pH 9.0 with 50 pl of K,CO,
Add 50 pl of anti- Gypenoside XLIX

colloidal gold particle + anti- Gypenoside

XLIX PAb

Add 200 pl of 16% BSA in 0.1 M Tris-HCI

(pH 8.0)

Incubated for | hr

l

Centrifuge at 14,000 rpm for 10 min

l Discard the sunernatant

Dilute the precipitate in 60 pl of 1%
BSA in 0.1 M Tris-HCI (pll 8.0)

colloidal gold particle conjugated

with anti- Gypenoside

ld' o~ =y = c; ) 1] z 8 ;ﬂ' 1 2 .
E‘]JTI 4 HUMTINI TR TULLIUALBANTUWIZAD Gypenoside XLIX i‘tﬂ‘lf'f]ﬁﬂf)ﬂ‘ﬂ colloidal gold
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2. M Capture reagent

76013 capture reagent Taeliens Gypenoside XLIX nisiouaany Talsfiy Hsa

wamaagUis
_ Standard Gypenoside XT.IX 4 mg
in 0.5 ml of MeOH
r 0.5 m! of sodium iodate
Add drop wise sohifion (4 mo/m)

‘ Stirred at room temp for I hr ,
: HSA (4 mg) in potassium
carbonate buffer (pH 9,6)

’ Stirred for 5 he ‘

l Dialyzed against water five times

l Lyophilized

F}ypcnoside XLIX -HSA conjugate J

at ot
gﬂ‘ﬂ 5 HHUMBATINT U1 caphue reagent



£~ o Qr
3. Mansa membrane mmuﬂaznanyﬂnﬂﬁau

ey =) T d‘ 1Y ar =
TBNISATBUUAHY membrane L“HE}(l‘h'ﬂigﬂﬂﬂﬁﬂﬂﬂﬂﬂililﬁﬂﬁﬂﬁgﬂﬂ 6

Spot 1 pg of anti-mouse IgG

Spot 2 ug of Gypenoside XLIX -HSA conjugate

Drying at room temp for 1 hr

Immersed in 1% BSA in PBS and

incubated with stitring at room femp for 2 hr

Washed twice with TPRS

Drying

Cut into single test strip

@" Lt =1 ]
g‘lj‘ﬂ 6 UHUDIVHITO IS T 8L membrane

12
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1. Maaamsiumuuuulwalnaune Gypenoside XLIX
ot Y .
MIATENATINOHUIUNTH (antigen)
A‘ 1 o = 7 =Y nﬂ. i r 3

NNIATITERUNIIIYRYAeny ldsAun U T smuIsonamseuaeny 1)sdulasly
@I1UBI BSA WUIE5 Gypenoside XLIX Umisigowdony lisautlszun 7 Tunna (gilh 12a)
1 T o 5 1 e &
7941 HSA W11 Gypenoside XLIX Imsiwousonu ilstuilszaina 10 Twana Funinzaulums
ihlinszduldnyRaisgliduniu’ld Gypenoside XLIX Imsi¥eudenylilsautlseuna 13

Tuana (314 3) 49 HSA WU Gypenoside XLIX imatieugatuTilsdudszua 11 Tuanga

T
masramien awpaEmE Trratan B

GPS-HSA, Mw=76917 i GFS-B3A; Mw=79788 | = [HSA] Mu= 066,274 i [BSA] Mu= 66,483

1 H

i
|
H
:

§ c
e, 2k S sk o 1%
ety v A O A S | L

L .=u'-—'l'.,-.." :‘:: ,.“ —t i3 3 I
AL R Ol LM M S T L T R W F A T, TR T N Ch YT A

gﬂﬁ 3 MALDI-TOF mass spectrum Y83813 Gypenoside XLIX -HSA Gypenoside XLIX -BSA
HAS ung BSA
n13n szg’fun semelias Ngﬁéﬁﬁu (Inmmunization)
1 g @ o o o
n72918 (New Zealand White Rabbit, l‘l‘(ﬂlﬁﬂ) WIMHN 1,800- 2,000 A3 TUIU 2 7 g0
35 g4 = 9w o é", ar g 2 = =t 9/ ag o ar '
AFZUMITTINGRANAY T119u 3 39 A 20 T Taensad 1 wssuasdaaiagliduiuonsidiy
1:1 1B (Complete Freund’s adjuvant; CFA) la% Gypenoside XLIX fFounonuiiodie 0.4
k3 ¥
Naansw/alaaans aadnidrmie dauaded 2 19leweMe (Incomplete Freund’s adjuvant; IFA) unu
=1 = o ¥ Af Z o ay o de 1 A o et oy o’ea
Wlﬂ'i'll'ﬂ NAIAATUID 210U 3 I ﬂ'i’)ilf’ff]ﬁﬁ'l'igilﬂﬂﬂuﬂ%']l.‘i'i'lgﬁﬂ ﬁlﬂiu‘ﬁ']ﬂﬂi@ﬂﬂﬁmu l‘*lfllﬁ‘ﬂ
= o . . & o o
Lﬂﬁﬂh}giﬂ‘ﬁﬁ)illﬂﬂ!.ﬂﬁ e ET (Enzyme linked immunosorbant assay:ELISA) aaldmannisnstuiuuuy
- P el = g1 5 P A g7 4 o =% o =t
MRV DIUDUALITULGELUBUALDA RANISAHUNIIN 3 HiIB 4 ﬂ’)ﬂﬁ]ﬂiﬂ‘]ﬂﬂﬂi‘l‘lﬁﬂ ]ﬁ;ﬂé?’l
A 1w A M~ M W o e A ar 7 ¥ o
wouaenuiieme 0.2 daaniusiadaasiazawluveanladwdeialad pa 7.074 PBums 1
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infitas wnmaﬂmawiw vimiu 3 iy magsunLTIveueuRLERdITE 8 ladmdion
mafanssdulundeil 3 1o 4

=N L Ty 4:
2 mauenuouvedliSyns

T

o A4 ' LY = [ 9/
HUADANIZa T8N lﬂ‘inﬂﬂ'lﬂ‘i)'l“’mﬂﬂﬂ'lﬂ?ﬂclﬂ 1k l. ALg @ﬂ‘ﬂi“’iﬂﬂ! 30- 50 JJ’Iﬁﬂiﬁ'ﬁlﬂ‘i“’?ﬂfﬁ‘m\‘]

]
[

71 tudea lduinrmdasay 2,000-3,000 50UABL LBARIN S G‘ﬁﬁmmﬂammm

Tdmedini 11583 (column protein G) ungusnisoandeithloffiiifioyd sz aqﬂmnmnu

L4
= =

o [~ =
11999 4-8 perrwaiFon gz laTa‘Wahlacﬁ’ﬂ%‘lﬁhvﬁIﬂauaﬂu@umna?}ﬁu'ﬁﬂm

q

3 n1sﬂﬂaeﬂﬁ’iﬁiﬂmmmmuﬁuaﬁﬁ'aaﬁ%’%‘u‘lm%nﬁ‘lmh (Indirect ELISA)
Ada Yooy g ¢ 1= = = P a o4 4
o u laind Taaiuilyss mem]ﬁmmT%’fa‘[mnmuaumuaﬁ‘lumﬁ lye@uiil i

o ¥

TWNZABAT Gypenoside XLIX wiucﬁﬁummﬂswmaﬁ gnnTeduil

=i

nagouinIaiwoufaa s
M3 519U eae lmﬁulummngfﬂmmmjmwummn giuves i laauvaneudves s
VUMD Gypenoside X1 (X m‘v‘h’mmamﬂauuﬂﬂufmmmamﬂ% 0z 50U ladnd ladhs
= ar c‘;,
TenzDaaal
o
1) wdvuman 96 1191y | WilnsnSuiiadgas YBINDUYNG Gypenoside XLIX -HSA 11045y

umq 37O U A o 1 ‘D”JIJN LLﬁ?ﬂ?@ﬂﬂ‘iﬂ'ﬂﬁﬂ’JU TPRS

Z)U%E}ﬂﬁ‘m‘ﬂ (Block plate) ﬂ'JEJ 0.2% (30181 mnuu ‘Uil]‘i’f 37 'E]Qi’f"ll@fﬂt“b’ﬂﬁ I ‘FUT?N

©

<

3) ﬂNﬂm“ﬂﬂ’Jﬂ TPBS "ilTmI‘ULQTJLLEJH(-*I‘]_I’EJ?W]GI@{fﬂTﬂ’mﬁE]‘U ﬂ?mm 100 TJIﬂﬁﬁﬂi

=

Hiivasazaevo uoy lafses sndaafiiendsfunoniy B9 AYi (Peroxidase-conjugated
goat IgG fiaction to mouse IgG Fo) Hinamudidas 11000 U3inas 100 1 lns8as 1uf 37 seem
waon 1 53739 i nionsndedag TPBS

5)i@ 0.3 ﬁaﬁﬂﬁfwﬁaﬁﬁm it (ABTS) MuFasninlos (citrate buffel) (pH 4.0) il
0.003% H,0, Y3103 100 luTasias 1y 37ovrusaiioa 15 wifl eieshni i Samns
ganduash 405 1w Tas & Al lnsmanianes (microplate reader) UTIUT AR 1S

mam’rmjI“}'ﬁiﬂauaauaumumwmn‘m@a Gypenoside XLIX ﬂﬂ'mmmmmq Rer
ulasn® lagh (Indirect ELISA) #9313/t 3 wu'ﬂ13*11TﬂﬁuammuﬁuaﬂﬂmwmmmﬂiummTﬂsm

lmmmm‘uamuw [: 10001?T’1']ﬂﬁﬂﬂﬂfmu.ﬁﬁ (Absorbance) 1.0 C]J’x‘liﬂuﬂ']ﬂ'liﬂﬂﬂ'iuuﬁﬁﬂm3J1mﬂ'31

Tumsasaeda mlﬂwa‘Imumuammaﬂwnwmmmmlums:;msmma 14
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T 5
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g | R4
I ¢
0.3 !f ot
&
i & A
o b _ . _ .
0 1 2 3 4 3

Log concentration of P Abg againgt ovpenosides
si 3 nsmlueas it Inavoaenduedfismisde Gypenoside XLIX finnududuai 26355y
=

= ¥

1adn8 laah (mdirect ELISA)

= = ¢
4 MIATRTBUANUYNAD (validate) Y093 FMadins1evias Gypenoside XLIX daelndlaauen

weuRUBATS W NZAD Gypenoside X1.1x Taaldmadia Competitive ELISA

AINATBUS ALY 095 T (Competitive ELISA)

¥
=1

ﬁ%ﬂaﬁJLf‘fﬂ‘ﬁﬁ?!ﬁ‘lacﬁuﬂu?ﬁﬁi%’iumﬁmwﬁﬁ?ummauﬁmu (lunsdlfife Gypenoside

XLIX %30a15#17i 1059051908000 Gypenoside XLp0) Taons Tioufion fiegludetiaus
w = =) c\i = cs' = 1) i A Y = o ] =
vuuenaueRLm eI AL fido eyl Tasman (g 4) aimoudy ludethenn wwmde

= L= o as - o~ = 1 9 o o - oy 3 af 13
Uauauaa [‘IJ§J‘1Jﬂﬂl&ﬂuﬁ!ﬁ]uﬂlﬂﬂﬂﬂﬂgﬂuﬂ‘mﬂﬂﬁlﬂ wﬂﬁmsaﬂﬂauummﬂmuuﬁw ey

ey = ar T N = - 5 r-g c%’t:‘l = ar f:%’
Llﬂuﬁﬂﬂﬂiuﬂﬂﬂﬂjﬂuﬂﬂ ﬁ]é‘i!ﬂﬂﬂﬁﬂﬂﬂﬁullﬂﬂ‘ﬂuﬁﬂﬂ NIZIMUMITUUTWaZBoaAIT)



* GPS XKUX-HSA .. .,
. conjugate -

J

+ PAbs agalnst GPS XUIX -

v

« Peroxidate conjugated
goatigG frattfon

* POD Eniynmie . -

+ ABTS substrate :

low S high
GPS XLiX in sample »

g1 4 i mvesTESins1zaae s competitive ELISA
1) wiouman 96 waudtw Llulasniu/iladans Gypenoside XLIX -HSA iy Yudt 37
paraa@ue 1 52109 i nieenindedan TPRS
2)uSenman v 0.2% waaAy MmALE 37 semaEe 1 92T

57
3) demandte TPBS 11NUIANEITINAITIN Gypenoside XLIX 1l lnsnfufiodnas 5o

msdundesnanadenuiSuas so lulnsdns mudasamsazan Ing lnausausudusai’
suvnzaodtl Tuanod 19158 lusl 151195 50 lulasaas
T o1 3
y@dumrsazmovese lslmosenfaaNiFoudoiueniueinfnil (Peroxidase-conjugated
. o 3 gt ¥ o v A
goat IgG fraction to mouse TgG Fe) MA1MMALUY 1:1000 W5uas 100 Tulasdng Uuh 37 v
wraee 19 1ua 1821100014199 98 TPBS
s)y@umsazan 0.3 Haansuaanans wiltoa (ARTS) Tudasnifilalo (citate butfer) (Fitos
13 r gt
4.0) 1% 0.003% 11,0,151105 100 Tulastag Ui 37 ssraaiod 15 wH vintuii i aen

5 P ¥ = o w A 1 Ay
m‘i@;ﬂﬂﬁul!ﬂ\?ﬂ 405 uﬂumm A8 lﬂiﬂﬁ&‘i’i'ﬁ“ﬂﬁmﬁﬂﬁ lL’sgll’J‘i_mﬂﬂﬂTTl lﬂ

MINNINATEUMINAUHA 019NN (cross reactivity) Y04 11E InauoaieudvuoAnIus
o od a = T 1 1 = : v '
izangll lagnnadounuasNNEIsuY A lunaes ngy 5y drsnguan lliulna I lad qae
d ar e [ = d o3 3 s N =4
3089 dan1avsasIaod quisu valiueed mestiueed waziilalnsmy wunlv@dlnauoa
o Ad o T A da aday od yw X Fpa aan o ' .. w
uauRveAnSzAedll Tuaed 195 lusifiadetiuil linadl §sondwngy (oross reactivity) i)
= g = 3 2 s o a  da ¢ 1 =4
ahnaaeunmua 31N 6 uaasd ing lnausausuduoamumslssduguanudsnzasash

'3 H ar gl = 5.
dsznoudisamosseaos lna laun IndRmesnt Gypenoside XLIX 91135015305 12 AN 9811150
yp
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M lumsimssnnlSumandy)
‘hnﬂuﬁmfhamﬂﬂm*ﬁ’uﬁ"l -3
MINN 1 71 cross re

mﬂ‘ﬁﬁii}‘lﬂﬂ‘iﬂéﬂﬂwﬂ

(28]

W Tuaned 1838 g (Gypenoside
XLIX)

W Tuaned W5H iny (Gypenoside XVII)
miﬂﬂw‘l%ﬁﬂ (Bacopaside 1)

s Tu 015351 (Ginsenoside Rgl)
Y i;l_cmmﬁmu (Ginsenoside Rb1)
natres 153 (Glyeyrrhizin)
‘lcﬂﬂmiﬂﬁm@ (Saikosaponin A)
woavh oz 151 (0 - Amyin)

Li‘lgﬂﬁiﬂf Taw (Prednisolone)

uavileBaeda (Cafieic acid)

Taraniiu (Solanine)

o [=1 3 . 1
TEIDTNOUITU ( Swertiamarin)

=Y 2
191 1o oy (Geniposide)
— TN
T laselia (Sennoside A)

BUYAAY (Acsculetin

N3 i?fiﬂ“l{!ﬂ?lu (Griseofulvin)

BEHDIAN (Hesperidin)

_ ]

o
unules (Camphor)

NMsangu (Classification)

11 Tnaln lae (Saponin glycosides)

¥ lfitu Inaln ¥e {Saponin glycosides)

l
Las

a1 Tl llﬂﬁiﬂi‘ﬁﬂ (Saponin glycosides)

a1 11l lnaln’ afe (Saponin glycosides)

1 11t lnaTnlore %9 (Saponin glycosides)
a1 Tidu llﬂﬁiﬂll%ﬂ (Saponin glycosides)

1195w lnaln Tasel (Saponin glycosides)

)

a1 1170 Inalalud (Saponin glycosides)

ABY50S (Steroids)

=

Tﬂﬂﬁuﬁﬁﬂiﬂﬂﬂﬁ (Purine alkaloids)
@AYOOR 5071000 (Sieroidal alkaloids)
BINDUE llﬂﬂjﬂllcﬁﬁ (Iridoid glycosides)

Ty

in9y

ﬁ)llﬂﬁjﬂ!l%’ﬁ) (Iridoid glycosides)
uoun 13 Tu-Ina Tn sl (Antwaquinones

glycosides)

ﬂﬂjﬁu (Coumarins)

ﬁ]iJﬁu {Coumarins)

e Tauesd Tnala'las (Flavonoid
glycosides)

V-
maﬁuaaﬁ {(Terpenoids)

=y =Y e - N S
FHUIUALDTR (Cinnamic acid) ?Iuah'{m’m (Phcnyl-propanes) <0.01
R ) . } _ _ N ] - 1 _

17

' )
Hunsiuaiilames aﬂﬁag‘lﬂaiﬂuiﬂﬁlﬁmﬂﬁ?ﬂucﬁw@ﬁvlgﬁ

activities (CRs) o3 glidem iy i Inaudogs Gypenoside XLIX ¢logs

ATCRs (%)
(n=3)

100.00

12.90
<0.01

< (.01
<0.01
<0.01
<0.01
<0.01
<0.01
<0.01

<0.01
< (.01
<0.01

<0.01

<0.01
< (.01
<0.01

<0.01
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