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Plant Tissue Culture of Gynostemma
pentaphyllum (Thunb.) Makino

and its constituents
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92.8 % UAY 7.4 TIN ANAIAU 1WA b wyizﬁﬂiw Lﬁatﬁwﬁuéauaaﬂﬂgﬂluﬁamww:ﬁw

a ¢ < € Aa A A o A A o ' o ¢ v ea

HulasiiuasaaTiaaay 94.25 % Luﬂﬂfﬁﬂvl,@] 1 10au Watngandanlnatud UAUTIULAE

Y nql' Ad A 1A . U %

wwuﬁ"lmUmew:Lamuummmmi MS58 Ninsalidl Chitosan 0.1 % UWIAANNTUTH 5
a . 1 et 6 e 6

48./8. (C5) @1 total saponin mawa@aauﬂmﬂmuﬁ NUWUDIULU_AIBIANT MS58 Lag

MS58+C5 (117l 5.10 % Udz 5.08 % wazvadvandaudyaius 1wwuslnaiiy s.21 % uaz
o o o v ¢ o P A o & A A

5.45 % GWANAL AwilITUD mwuﬂﬂmﬂgnlunamwwmnﬂunm 3 1Aaw e total

saponin N 6.67 %

ABSTRACT

Shootlets from Gynostemma pentaphyllum (Thunb.) Makino were grown on
MS medium supplemented with hormone BAP and NAA or KN and 2,4D or KN and [AA
and GA with concentration of 0.1 - 9 mg/lit for 1 month. The multiple shoots were grown.
The best multiple shoots was on MS medium supplemented with BAP, GA and citric acid
with the concentration of 0.1 mg/1 , 5 mg/1 and 150 mg/1 respectively and increase the iron
in MS medium for equal amount (MS58) in one month. The average of multiple shoots
was 4.3 shoots, the average length of shoots was 2.4 cm. When the shootlets were grown on
MS medium supplemented with hormone NAA , TIAA and IBA with the concentration of
0.1, 1 and 2 mg/1 for rooting medium in one to one and a half month. The best medium
was MS medium supplemented with TAA 0.1 mg/l having the average percentage of
rooting 85 % in one month of culture and 93.3 % in one and a half month of culture.
When culture for one and a half month hormone [AA 1 mg/1 is better than hormone TAA
0.1 mg/I1 that has average main shoot length , average shoot higher than 3 cm. and average
amount of roots equal to 4.2 cm. 92.8 % and 7.4 roots respectively. There fore the plantlets
are more healthy. The average percentage of survival of plantlets when growing in nursery
for 1 month was 94.25 %. Total saponin content of multiple shoots from Chinese and
Thai variety on MS58 and MS58+C5 medium were 5.10 % and 5.08 % for Chinese variety,
5.21 % and 5.45 % for Thai variety respectively. The total saponin for three months of Thai

variety plants growing in the nursery was 6.67 %.

Key Words : Gynostemma pentaphyllum , Tissue culture , Total saponin.
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(TIWNUIINLAN) mamammm A Gynostemma pentaphyllum (Thumb.) Makino.
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1. MIa3ganzlaaas

WpaasoullyaTusna ey ¢aa uaezwlanaiiiaday Clorox 10 % i tween
20 TIWIN 2 - 3 WUA LWENWM 10 W Sudeidafitangoud 2 a3 ineasoud
Wami'u,%aLLﬁamemgmuuﬂmmmi MS (Murashige and Skoog Medium) #ilifizasTumn
LWWngmﬁqm%Qﬁ 25 + 2 QIAUTATY  TIU 9 16 THlANADTH ANUTIL 9 2,000 80 LTI
DA% 1 1Aa%
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‘Lhﬂaaéauﬁmnémuummmmi MS ﬁvlajﬁaaﬂuuﬁw’%tyLauI@LLazﬂaa@L%a Hg
wa:Lgﬂa@iauu“mmmi MS fifl un wwaszaslun benzyl amino purine (BAP)
maANUTuTn 0.1,0.5,1,3,5,7 waz o fdadniu/Aas (un./a.) Aiuaclidzaslan
naphthalene acetic acid (NAA) 3#1@ANUTNTK 0.1 4oz 1 UN./A. LLﬂ:LW’]:LgmﬁJum@ia’mﬁ
MS 58 fifl N wvaszeilun BAP mwiaanududu 0.1 an/a. , giberellic acid (GA)
AANNTNTY 5 Wn/a. , citric acid PWAANIENTR 150 Wn./8. uasiRAWENITGD
LﬁaLﬁummﬂwawa@dammﬁai’]aaﬁu whmaeailadefidsessanunluems uas
Lﬁumm’%zy@ﬂ@maﬂu wnsgadwam 1 Hew

fé'ﬂmsmaamﬁﬂ%mmmms MS 7§l "un uaigaslun kinetin (KN) 2ua
AMULTUTH 0.1,1 WAL 2 UN./8. TIUNY 2,4 dichorophenoxy acetic acid (2,4D) IW10AN
% 0.1,1 WAZ 2 WN./A. LLa:wangmuummmmi MS #ifl ‘mn uveszaslun KN awa
ANULTNTY 0.1,1 UAZ 2 UN./A. TIUNY GA IWAANULTNTYH 0.5 UN./8. e 3 - indole acetic
acid (IAA) mwiaaududu 0.1 uae 1 un./a. wzdsaduwom 1 o
3. MINamiAaTn

mima@dauﬁmmm"lﬁmﬂmmmmsﬁﬁaaﬂwﬁmmz vluda 2. wawliiiae
3N I@ﬂﬁ’ma@daumLWW:Lgmuuummmi MS fifigaslan 3 - indole acetic acid (IAA)
3 - indole butyric acid (IBA) uaz naphthalene acetic acid (NAA) 211aaNTUT% 0.1 ,1
LA 2 un./a. wnziasadunm 1 @anuas 1"/, LAaw
4. Mmakrausanasnign

indusandildindiy mwlidriu snesaunmenen 2 “Ua udaiandoen
"g‘”uaaﬂsl,ﬁ 2814 LLazﬁwaaﬂﬂQﬂImlﬁ @;ﬂgﬂﬁﬁ fw : dunay flunen Wiy 2 1 2 : 1
ﬂgﬂlul,%aul,ww:ﬁ’lm‘lfw‘?uaz 1 8% 9 8z 5 Wil Wmfwﬁ@ﬂuﬁm@ﬂl*’ﬁm%aamuqumﬂﬁ
‘waﬂgmﬂunm 1 - 2 ian Wodudanndoussd JUEnm o5 Wa mwsmﬁwaaﬂﬂgﬂhuﬂmﬂgﬂ
vIeUanlunizndulu MwoINma
5. NIATINATIEN 15 10w
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mﬂa@mauﬂtyfﬂwﬁ mwugﬁ]uuaz ']UW%'EVL‘YIEIVILW"IHQF_l\‘l‘]_lum(ﬂi?ﬂ‘ﬂ"li MS 58 nd
A 1A . Y v A 2!/ & A
wia Wil chitosan 0.1 % VwAAMUTRTH 5 wa./8. (C5) MiwrziReadnnm 1 Hauuas
v o ¢ o A a °o & A a ¢ & &
AuilaIus wwuﬂ‘nwﬂgnlummwwwnﬂunm 3 1081 NANNNATHR LB IDUAVDI

Total Saponin.
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nnnnases manldifaveadeunmusaalasld aserms MS fidgailun BAP
900 NAA v lismingaauazanusnseaivannninmsldaeilun KN sty 2,4D
w5 KN 51060 TAA usz GA lapfigoslun BAP 1oufiu NAA awiaanududu 1 uas
0.1 UN./A. FIWIULEABAY 2.8 1EA ANMNLNILOANATLARY 2.4 TY. (A3 1 gﬂ‘ﬁ' 1.,4)
go5lun KN 2w1aanuduty 2 9n./a. 19000 2,4D 21aanududyu 1 9n./a. 9w
PaAWAY 1.4 B8R AMAENIBEAWENIRAY 1.17 T, (ATwf 2) gesTaw KN awiaana
WNTH 2 AN/, TINNY TAA BWIaANUTNTH 1 UN./8. TINNY GA IwIaanadudn
0.5 AN./A. STWIMLEAIRRY 1.6 1A ANNENIBEARENIBAY 1.7 TX. (ATWT 3 gﬂﬁ 2)
Lﬁaﬁwmmmms MS #iflgaslun BAP awaanuisuds 0.1 un./a. nSudany wysol
28981913078 GA TWAANNTNTH 5 Un./a. Citric acid VWIAAMVLTUTH 150 UN./A. LA
Wumaning vnliismmoeaadsfudwin 4.3 1aa wasANUINILOARANLARY 2.4 T,
(m79ii 1,31J°?i' 3,4) L:ﬁ'a‘u‘hﬂaﬂa'aumwangﬂaLﬁ;aIﬁLﬁ@iwnI@ﬂlf a301M13 MS fiflzaslam
NAA , IAA uaz IBA 2w1@anaidudsh 01 , T HAZ 2 AN/, LW Lammunm 1 W 1 /
Wow (a99ft 4,5 iﬂ‘n 5 ,6,7,8) WU Lilans Aoadum 1 dew gaslun IAA 1wa
ANUTNTH 0.1 un./a. T UeSiguamMIAan anNEIBaanan Lﬂasl,snumuﬂ“amu
3 . Wi maﬁﬂ 85 % , 3.3 TN. US40 % mmi’wé’u (ms’mﬁ 4, gﬂﬁ 5) IBA 2w1a
ANULTNTH 0.1 UN./A. A% ummmwmaay :m @m 4 N (mﬁaﬁ 4) TAA 190 NNTNTH
2 un./a. Sanugninniade m @m 3.8 . (mmﬂ 4) Wawe Aoaidunm 1 ", Lau
IAA 2IAANVLTNTH 1 UN./8. 32 ummm’mmaﬂ 7.4 TIN ANNINIDAARGLARY 4.2 T,
LLa:LﬂasLsﬁum@uﬂmamu 3 . Wl 0 92.8 % (@m'w‘ﬂ 5, gﬂ‘ns,s) mgeilan TAA
YPAAMNDNTH 0.1 WN./A. ﬁﬂﬁmais’fmﬁnmﬁmwmm:mmsmﬁma,ﬁlm”a q@ﬁmwhﬁ'u
93.3 % WAT 5.7 TY. MATAY (A3 5 i‘]_]‘YI 5,8) "manilun NAA mmaanadudu
0.1 1 uaz 2 an/a. bdiAasnldudduaziio waziia Callus (mmw 5, iﬂ‘n 9) gasluun
IAA ,IBA ,NAA mlmm’auﬂa@l,aaﬂﬂswu’]m1 o) Luawa Laml,ﬂunm 1941 / LAa%
(msm“n 4,5) uaam '1mmmaanﬂanhuamwwwmlu MNSITNTAURS mﬂasmumamm
94.25 % Luaﬂaﬂvl,@ 1 108% (@rma‘ﬂ 6, sﬂ*n 10A , 10B)

MIATIAANZA 13 A1 total saponin saadauilyatud wwuﬁammww R69
U @381%13 MS58 uae MS58+C5 Wwaa 1 1en (mmw 7, il]“(l 11) & um total saponin
WML 5.10 % UAZ 5.08 % AWAIAL Hoasaullyatug wwuﬂmmww Lamuu 7381913
MSs8 uaz MS58+C5 Hulia1 1 L@aw A total saponin INU 5.21 % WA 5.45 %
(a9t 7, gﬂ‘ﬁ 11) auilaTus '1Uﬁ'ufvl‘nﬂﬁﬂgﬂluﬁamwwﬁmﬂunm 31w (397l 7,
gﬂ“?‘i 10C) ¢ total saponin AL 6.67%
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Umszaailayatus (shoot tip)

L Wanaaaals Clorox 10 % W 10 W17

wztaedle MS Nigaslunnynliiiasandaunaisan

KN

KNo.1,1,2 4n./8. KNo.1,1,2 4n./8.
+ GA 0.5 Yn./a.

+ 2,4D0.1,1,2 ¥n./8. + [AA0.1,1 UN./8.

— BAPo0.1,0.5,1,3,5,7,9 4N./8.
71 uazlaifl NAA 0.1,1 un./a.
L MS 58

Wztaedle MS Nlgaslunirldmaamn

— NAAO0.1,1,2 dn./8.
— [AA 0.1,1,2 UN./A.
— [BA 0.1,1,2 4n./8.
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TN 1 W aswInealRdBuAzANNLIBaeRANIALTaItandaulyaTUS 1uuting

ﬁLW’]ﬁ:Lﬁmuummmmi MS Nigaslun BAP 1waanauidath 0.1, 05 1,3, 5,

] A =) 1 e v U an
7,9 UN./8. 281NL08IRIDNNNNY NAA IU19QNULVNUK 0.1, 1 UN./A. LNIZLALN

& A
WWa 1 0o

JeauTaslun IWIMLoaLaAE ANENILEANENLARY
BAP NAA (vaq) (w.)
(un./a.) (un./a.)
1 0.1 2.8 2.4
3 0.1 1.9 2.0
5 0.1 1.7 1.7
7 0.1 1.6 1.7
9 0.1 1.5 1.5
1 - 2.1 1.9
3 - 1.8 1.8
5 - 1.6 1.5
7 - 1.4 1.2
9 - 1.4 1
0.1 0.1 1.2 1.2
0.1 1 1.2 1
0.5 0.1 1 0.9
0.5 1 1 0.8
MS 58 4.3 2.4

wNI1YLKa  MS 58
—_— 9

= A300W0 MS #ilgaslun BAP 0.1 ¥n./8. TIunU GA 5 un./a.

Citric acid 150 ¥N./8. KAZAVAANLYING?
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a3 2 U aswIkgaaaRBuazANIEIBaananIaRETanandaullyatus 1uWuging

ﬁLWW:Lﬁmuuummms MS Adaasluw KNo.1,1 uaz 2 un./a. imagf“ﬁ_l 2.4Do0.

O a
1,1, U] 2 UN./A. WNNLasaLTwIa 1 Laan

JeauTaslun IWINYBALARY ANNLILOANENLARY
KN 2.4D (284) (v.)
(un./a.) (un./a.)
0.1 0.1 1.25 1.28
1 0.1 1.00 0.73
2 0.1 1.05 0.82
0.1 1 1.00 0.80
1 1 1.05 1.10
2 1 1.40 1.17
0.1 2 1.00 0.79
1 2 1.20 0.87
2 2 1.40 0.81
MTIA 3 U AITIWINLEAAY UAzANENILaARANIa BT tans auTyaTuT Wwugng
ﬁLW’WZLgﬂduum@lia’mﬁ MS ﬁﬁaaﬂuu KNo.1 ,1, 2 an./s8. , IAA0.1 uae
1 4n./8. ke GA 0.5 4n./a. wazL'gmLﬂunm 1100%
JeauTaslun IWINYBALRRY ANNLILOANENLAAY
KN | IAA | GA (ven) (1)
(un./a.) | (wn./a.) | (8n./8.)
0.1 - 0.5 1.1 1.6
1 - 0.5 1.5 1.5
2 - 0.5 1.6 1.3
0.1 0.1 0.5 1.4 1.5
1 0.1 0.5 1.5 1.5
2 0.1 0.5 1.6 1.2
0.1 1 0.5 1.1 1.4
1 1 0.5 1.3 1.2
2 1 0.5 1.6 1.7
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M59H 4 U aIANNIILaaRANIaAE Lﬂaﬁ%mﬁ’ﬁuﬁumﬁu 3 TN, TIWIRLOALARY TN
Mnads anuemnneds ussndadidudmafennuasaadandayadus
LﬁﬂLW']ngﬂ\‘iLﬂuL’Jm 1 1aa% UHIMI A3 MS ﬁﬁaaﬂm NAA |, TAA uaz
IBA W1QANUTNTY 0.1 ,1 UAZ 2 UN./A.

seavzaslun pnueivea Wedidud | 9wwm wam | anuen | wedidud | wanumg
NAA/IAA/ | wanady | dud 9 gaawady | nwdy | Mnwde | madenn
IBA(an./a.)|  (aw.) |[nuw3oy. | (uaa) (37m) (T3.)
NAAO.1 1.5 25 1 o 3.4 82.5 |34 callus
NAA1 1.4 0 1 2.0 1.5 60.0 |34 callus
NAA2 1.2 0 1 1.2 0.8 15.0 ndl callus
1AA0.1 (3.3 1 2.9 2.2
IAA1 3.0 40 1 2.8 2.7 80.0
1AA?2 2.4 10 1 3.6 72.2
IBAO.1 2.5 15 1 2.8 84.3
IBA1 2.8 10 1 3.7 3.7 85.0
IBA2 2.3 15 1 3.3 2.2 66.6

(O = \A38IMNBL aIwIUNNNT @

AITWN 5 I AIANNENILAARANLARL Lﬂ@%L%u@?@Tuﬁ”aLﬁu 3 WU, IWIBUAALRAY IIWIN
TNN@AY aNNEIMNEde wszilasidudmaiannuassaasenlyatusiie
R AFGINSIe e 1/, A8 UAMNT_ AT MS Nizaslun NAA , IAA uaz IBA

YPWIAANTNTY 0.1 ,1 WA 2 UN./A.

seauzaslun pnusivea Wefidud | 9w W | anuen | iedidud | wanomg
NAA/IAA/ | waniade @Tuﬁ'“a gaalady | iy | mnede | madienn
IBA(WN./A.)| (Tv.) |An3awn. | (289) (3n) (w.)
NAAO0.1 2.6 42.8 1.10 4.2 3.5 90.0 08 callus
NAA1 1.8 14.2 1.10 4.0 2.0 70.8 0l callus
NAA2 1.3 14.2 1.00 3.8 1.7 36.6 08 callus
TAAO.1 4.0 78.6 1.10 7.0 (5.7)
TIAA1 1.15 4.9 90.5
T1AA2 3.9 64.3 1.15 5.1 4.1 80
IBAo.1 3.2 64.3 1.30 6.4 5.7 85
IBA1 2.8 42.8 1.00 6.7 4.2 90.9
IBA2 2.5 42.8 1.15 6.8 3.3 80

O = 19529984 AINWIRANINN K
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A ¢ < & Aa o ¢ g & A a4 A o
AN 6 LflJaitsﬁu@mﬁa@]‘mmladﬁtyﬁ]"lluﬁﬁ]’mmim’wmmLuaLﬂaW%ﬂﬂQﬂluLiauLW’lzm

v @ A
‘V\ﬂdﬂ"lﬂl]@ﬂ 1 1eah

A%t i'lmuﬁuﬁﬁluﬂgﬂ Tuduiisentia wWesidudsendia
wadgn 1 1haw wadLgn 1 1w
1 100 90 90
2 100 94 94
3 100 100 100
4 100 93 93
et 400 377 94.25

A ¢ = ¢ . ' o ¢ o ea g
A1INN 7 Lﬂaﬂ‘ﬁu@l total saponin ”lla\‘lﬂﬂ(ﬂﬂauﬂmuil"ﬂuﬁ Wﬂwuqﬁluuﬂﬂ'ﬂﬂ PACLR UL T

81%13 @3 MS58 uaz MS58+C5 Jwnan 1 1hew uaziafidud total saponin
kY o ¢ o A A o & A
PoIdUI ITUS ’1ﬂwuﬁj'lﬂwﬂgn’lunamww:mdunm 3 1A%

Kiehaliee) total saponin (%) 783 total saponin (%) 284 total saponin (%) 284
paadaullaadus 10vufIn | vaaseutlyadus 1wiuglng | dullyedus wowuglng
& g a P a A o
LANLAELTne 1 1aa WAL RgILTuRT 1 Laa ﬁﬂgﬂluLiﬂuLW']ﬁ’ﬂ']
Wuam 3 how
MS58 5.10 5.21 -
MS58+C5 5.08 5.45 -
- - - 6.67
s 1w esveedaullyadusinzifoiun @se1ms MS fillaailuw BAP smaanuidudu

1,3,5,7,9 4N./8. ae NAA PWAANNTUTH 0.1 UN./a. LztaeadnwIa 1 1haw
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i adpaadaullyatusninzioiuu ase1ms MS Nizasluw KN awaanududu
0.1,1, 2 4N./8. , JAA VWIAANNUTNTY 0.1 WA 1 UN./8. ka2 GA IWIAANULTNTY
0.5 UN./8. INzAsdLug 1 1aan

A = KN
B = KN
C = KN
D = KN
E = KN
F = KN
G = KN
H = KN
I = KN
J = KN

PWAANUTNT 0.1,1,2 WN/8. , JAA BW@ANUTNTH 0.1 Uaz 1 N/, GA VWA
VIUT% 0.5 WN./A.

PUAAMUTUTH 0.1 UN./8. , GA VWAANUTUTH 0.5 UN./A.

PWAANUTUTH 1 Wn./8. , GA IWAANUTNTYH 0.5 UN./A.

PWIAANUTUTY 2 Un./8. , GA IWAANUTNTYH 0.5 UN./A.

PNAANUTUTY 0.1 UN./a. , TAA VNAANUTUTH 0.1 AN./A. , GA TWIAANNTUTYH 0.5 AN/
PWAANUTNTH 1 WN./A. , TAA VAANUTNTY 0.1 AN./8. , GA IWAANNTNTH 0.5 UN./A.
PWAANUTNTH 2 Wn./A. , TAA VAANUTNTYH 0.1 AN./8. , GA IWAANNTNTH 0.5 UN./A.
PWIAAMUTNTS 0.1 WN./8. , JAA TWIAANUTNTS 1 Un./a. , GA IWAANTUTH 0.5 UN./A.
PWIAANVTNTH 1 Un./a. , TAA TWIAANUTNTH 1 An./a. , GA TWIAANUTULY 0.5 UN./A.

YPAANMUTNTY 2 UN./8. , TAA BWIAANUTNTY 1 4N./8. , GA IWIAANULUTY 0.5 WN./d.
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3 3 u evveedaullyadusinzifoiumu @se1ms MS fillaailuw BAP smaanuidudu
0.1 ¥N./8. TINNY GA 5 un./a. , citric acid 150 ¥n./8. WaztRNMANYINGD

ﬂul-d'uﬁ 1 \Rey e = *“‘;
- s}
B
A = nzRsailuia 1 han B = iwziasaiuim 2 han

31N 4 Lﬂ%ﬂﬁLﬁUU@’]Wﬁmm MS 58 uaz BAP 1 NAA 0.1

Eﬂﬁ 5 i @mﬂ"uawa@aauﬂmwuﬁmwmamuu a381913 MS Nilaslan IAA 2many
VNI 0.1,1 AT 2 AN./A.

= [AA 2W0ANNLNTH 0.1 ,1 UAZ 2 WN./A. L2 adsadunm 1 ion

= [AA 2W0ANNTNTH 0.1 ,1 UAZ 2 WN./A. L2 dnawam 1 / \not
IAA awaanududu 0.1 zdsadwam 1 don

- IAA aweenadudu 1 unsa. nzdsaduom 1 den

- IAA aweenadud 0.1 un/a. nzRsadunm | / oL

- IAA wwaenudutu 1 un/a. inaasadunm 1 / mau

m m g O W o>
1
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3N 6w aunnvassaadendyatuiiinziosuu asa1ms MS filzailun IBA 1wany
VT 0.1,1 WaT 2 UN./A.

A = IBA 2WMaa0TuT% 0.1,1 bRz 2 AN./A. wziasadwig 1 1eamw
B = IBA 2Waauaud 0.1,1 kaz 2 UN./A. wziasadwim 11/2 L

i 7w eannvespeadeudaatusnimzidniuue1nis as MS nlizeslun NAA 0.1,1
Waz 2 aN./A.

NAA 2WaaNuTNT% 0.1,1 Rz 2 AN./A. wziasadwig 1 1eamw
NAA 2@ NUTNT% 0.1,1 Rz 2 UN./A. wziasadwim 11/2 A8

A
B

s s u asenupnseauaznassandaullyITusimzfniuw ase1mIMS Ailsaslun
TAAIBA un:NAA swiaanudfidi 0.1,1 uas 2 an./a. inziassiduiami’/ iiow

= TAA TWAANNENTR 0.1 NN./A.

A

B = IAA 2WQANUTNTH 1 UN./4.

C = TAA 2WQANUTNTH 2 UN./4.

D = IBA awaanududs 0.1,1 uaz 2 4n./a. (3nagialdan)
E = NAA 2W@anadudu 0.1,1 uaz 2 an./a. (3ngrallan)

<6
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-

s 9w aamufemnua callus vastlyaduslu asemns MS Allzasluu NAA 1wa
AMATNTY 2 WN./8. WaLWIZL AT IR 1 1haw

L%uﬂgn‘luﬁamwwﬁw

B ﬁﬁaaﬁnﬂgnIuL%auwa:ﬁwvlﬁ 1 100%

C %é’dmnﬂgﬂluﬁaumz"ﬁwvﬁ 3 1fan

A | v ¢ o gal 9 ~ &
gﬂ'n 11 U mﬂaﬂaamaoﬁrywuﬁ NUNUTIN UAE '1mwuﬁ?lﬂﬂmwmamuummmmsMSss,
MS58+C5 Liwa0 1 1aan

nngalien Jyedus rwnuiiumados_ase1ms MSss waz MSse+Cs ilunm 1 1dau
Joadus toWusingmzidoin asa1w1s MSss uaz MSs8+Cs iilulan 1 iéiou
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E=N o
AQNFTU
L3817 MS fifizaslan BAP swaamnudutu 0.1 UN./8. sasmu GA W9
eruidud 5 un./a. TR citric acid 150 un./8. ussfvwEnhE @aads
ﬂmwumﬂunm 1 e s wiugaananiady ,3,auhny 4.3 taa dasanzaslun GA
RISTIER amu citric acid flasfu "5 hmafaonsnluamns wimoriitluedusdlihe
aofTam TAA mwanwidudu 0.1 un, /. mlmnmwn@'ﬂ 1 1few ugaslun IAA awa
anuidutu 1 un./a. lmAannuazdud nyol Wornsdadly 1 '/ \fe dasangesTuu
IAA sdbe szanms 40 % muln 1 e mans Lammamaw%ﬁmwuﬁ i
dszlomidhumavnsiugive mvﬁ"uﬁﬁﬁqmmw 8 13 ey 3 WalwldAnndaaalsaswin
NN nseRutaadeuilyatus 1oWuiduus: toRusinelu _ase1nis MSss ua:
MS58+Cs5 1iJwiaan 1 1iaw die total saponin vesuaadoullyaTus 1WWUFIUYIIAL 5.10 %
uaz 5.08 % unzvasseadeullyatus 1wRuSinownty 521 % uAz 5.45 % ANAIGL
s’fﬁ@i’mfhLﬂmﬁmmmuﬁﬂaﬂlmmmﬂaﬂ fALNmeiaNaI3IUaY total saponin WAL 8 %
ﬂamﬂunm 3 1an' msﬂanﬁmmuﬁ wwuﬂmlmsamwwvm 3 1@awdlen total saponin
WY 6.67 % Gnamrmmmmmmmﬂmmmﬂamm omwlummuama mﬂmmwu, a4
anuaLﬂaﬁmwmmﬂlummww adgadum 1 dew  wn 9 13 el Do
ﬂm‘[mu“lummammmmmLaan@mwugmwmmmmmﬁuﬂuuﬂmﬂgﬂ dalwle 13 dnlu
Jinm sdinmiinasge - nmsdgndyatuslvFeounzin tanm 919 13 1Ay led
ﬂixIwﬂuﬁwuﬂszmmﬁﬁwﬁuﬂmﬁuﬂﬂﬂamadmuﬂmﬁauﬁ%aﬁium TWITNUNGH
ﬂmwuwﬂanLaammﬂsvmmﬂummam‘msl, Fwl@ mal " Chitosan lutfayatiug wwuﬁ"lm
vl laen total saponin a“n K o @m’w Chitosan i wtelunaiu "Iiﬂ’]Wli‘Y]U’]iGW"H
TWasdulalad wrin IRl s difiudn n3fien total saponin Tutlyatus mwuf"lml
I wdusanianias 'YIG‘YI&JLL&“’VLNN Chitosan tiasaniaatus wwuﬂm"l@mums
wsdnussnmelumamnzdeadadefmouni URUET Inminassdiiadaiied
m3 $19 13 enlunudidends \mamﬂmw 5 % wildeufiss 1 o wsens
1 Chitosan SN total saponin wu Wz ;Jmsmaama"lﬂlunmwu 15013
Suridiau 9 WalildUsinm total saponin Wunmelnaswmilainadsaiunm 1 1dau
Lwasl,%”'l,@mﬁnﬂLualeawwvlummmumiﬂgﬂluuﬂmﬂQn"l@ﬂuamﬂ@]
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1 10a% A 39197 MS ‘ﬂuaaﬂuu BAP mu’]@mmmmu 0.1 UN./8. TINNU GA 2w
ANMILTNTY 5 NN./B. C1tr1c acid 150 ¥N./R. LAY qumammm mlmmmma@mam
4.3 436 LLazmmm’ma@maU 2.4 Y. aﬂﬂuuﬂﬂ’llﬁLﬂ@]i’]ﬂvLﬂﬂLLa:Lﬂ(ﬂ@]W/} ugim fa gaslun
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TAA TW1QANULTNTH 0.1 - 1 UN./A. LllaL‘W’] Lammunm 1 4 1 / L@mu I@ﬂﬂaaﬂuu IAA
PWAANNANTH 0.1 un./a. Mlndesiudnmaiesn aﬂ . Aoz Lam -1, L@au
"Waaslun TAA 2WaaNUdudy 1 un./a. 3 mlmﬂmwmm =dudl ummm @1 da
iz 1 '/ \diow gasluw IBA wnsaviliiAennlddudduas adan lumnﬂ'n
maleoeslan IAA 05T NAA lffenn dudsuasdousennifiounss sudanilesh
mﬂgﬂhﬁamwv% fuefifussantinady 94.25 % Lﬁaﬂaﬂvlﬁ 1 10a%

msmammﬁm 13 A1) total saponin luﬂa@aauﬂmwﬁ RUEIULAE 18
WWEVI,‘YIEI e Lamuu A7919113 MS 58 uaz MS 58+C5 1Huaa1 1 1aaw I total sapomn
mawa@aauﬁzyﬁmuﬁ WRUEIUIINAL 5.10 % Uaz 5.08 % Wazvasvaadoullyatius 1uwus
Ineini 5.21 % waz 5.45 % auaay awdoatus 1ﬂﬁ'uﬁ?'lmﬂﬁﬂ@ﬂluﬁamwwzﬁ%ﬂunm
3 1@aw JA1 total saponin YN 6.67 %
neAngsulsznA

LB ATUAAWINMTLAN S InauaemMuwndmasen ‘nmmlwu ST
myisuaseil

28°8U0 0 AIMIUIAT LATZAT U ﬁ'ﬂgmﬂsz 'mmm‘ﬁumﬂﬁnu WU unaIaY
uazlidunatus 1ouiiuan odunsuwndunwlng - 3w wdsaziuaanidosle
ATNNAMMIUAN St Inpuaznsuandmadan

1AL mmuwmma@ WifatiFes gorwasms mdumaunndlng - 3u
WLTEAY maanmml@ ‘nmmwmmﬂmm maniumumsnmLmamamm AT
Tawimad qudaina auuaziusasgmnn yulws  miwidn yulws ‘vmmmqmmﬁ:ﬁ
total saponin
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1. MUWIY N‘LLVLW‘J NIWANINA AINIWWNG NITNTI 1D1Th N m‘lwm’]i( )ﬂmfﬂ"ﬁ'uﬁ
Gynostemma pentaphyllum (Thunb.) Makino wuww‘[sawwwmsm W NUNATIN 1
WAL WAL 2548 B 1 - 104.

2. Li L, JiaoL , Lau BH. Protective effect of gypenosides against oxidative stress in
phagocytes , vascular endothelial cells and liver microsomes. Cancer Biother. 1993 ;
8 (3) : 263 - 272.

3. Ma Z , Yang Z. The scavenging effects of Astragalus and Gynostemma pentaphyllum
with its production on O - and OH. Zhong Yao Cai. 2003 ; 22 (6) : 303 - 306.
[ Abstract ]

4. Kawpinit D. The pharmacological activities of Gynostemma pentahyllum Makino. (Thesis)
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