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Study on Plant Nutrient, Active Ingredient and other Components
in Jiaogulan (Gynostemma pentaphyllum Makino.)
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AU
fuiles 391 0299c  238c  157a 117b 1456 228 834 57lab 11.43b
@aEJGN
F-Test ns ** ** ** ns ns ns ns ** *
CV (%) 13.0 11.2 9.7 16.8 14.5 40.7 448 298 140 14.2

1/ Fuaufinnusesnusuiioutunsanusliuansnetunisadflae3s DMRT

ns LwanA1sAUN19Ehia

* AN eERATisTAuAIGeTY 95 % ** uansnansadnfsesuaLesi 99 %
M5197 5 HadiAsIzsiUiinasinensludullgaduseny 4 Wou Juil 2 faudidefivanudose

U 2557

g N P K Ca Mg Fe Mn Zn Cu B

% Jaansu/Alansy-———




1

0

v

819919 362 a@ 0350  323a 109  1.09ab 1260  604a 1274a 274a 1511
Auanq 34lab 0337 293ab 142 1.24a 1034  635a 1236a 193ab  13.27
Juun
fiudfles  310b 0341 278b 118  1.28a 1176 353b 980ab 177b  13.96
UG
fudfles  355ab 0376 279b 117 091b 1124 279b 78lb 224ab 1411
@@89}\7
F-Test * ns ns ns o o o * ns
CV (%) 12.6 19.1 12.2 283 16.9 29.4 222 25.0 35.7 14.1
1/ Fuaaiimusesnesmiloutunsanuslduansneiumsadnlag3s DMRT
ns Luana1esiun19ania
* upnenensERRsERuAMLLTeTU 95 %
> UaneesaRaTissSuaIdety 99 %
M5197 6 HaTlATIzsiUTInasInenslududlgaduseny 2 Wou fuil 1 faudidofivanudose
U 2558
g N P K Ca Mg Fe Mn Zn Cu B
% Haansu/Alaniu-——
g1ewne 423 0550a’ 32la  117b  1.13bc 845c 37.7a 1747a 51la 10.72ab
Auass 387 0610a 305a 122b 122ab 1434b 288b 17.66a 4.86a 1180a
Juun
fufles 358 0450b 286a 173a 137a 1905a 248b 11.26b 350b 1023 b
FUNN
fudlos 371 0380c  235b 156ab 10lc 1331b 230b 773c 371b 1068 ab
@aEJGN
FTest s o " . o " » » . .
V(%) 189 130 13.2 237 12.2 228 265 18.0 228 11.3
1/ fmufinnumesnusiioutumsanusliunnsestiuniadflaeds DMRT
ns lUuANANAUNIIEDR
* uansnaneaaRsERuALLTesu 95 %
> uanenensadanisysuaudei 99 %
M5f 7 walesgiUinasneslusuliyatuseny 4 Weu suil 1 Aqudideiivanu
Weesne U 2558
fug N P K Ca Mg Fe Mn Zn Cu B

%
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g1 320 0450ab” 274a 091c  1.07b  80.0b 529a 1036ab 685a  10.43
Audes 314  0530a 263a 102bc 125ab 938b 288b 1455a 642a  10.10
Juin
fuiles 266 0400b 201b 162a 13Ga 1736a 252b 1187ab 499b  9.17
Funawmg
fudfles 312 0370b 176b 139ab 11b  953b 269b 818b 455b 882
fﬂ@ﬂ({!\?
F Test s . o . . o . . o e
V(%) 226 16.1 160  29.9 16.8 404 306 35.2 212 21.8
1/ Fuaufinusiesnuswiloutumsanusdldunnanetuniadflags DMRT
ns lauananeiuneana
* WANANIVINSERRTISERUALEDITY 95 %
# UANANNERRATISTRUAMLTBTY 99 %
M5197 8 nadlTwiUTInus e slusuilyaiuseny 2 iweu Juil 2 Aguditefivanu
\We9518 U 2558
fug N P K Ca Mg Fe Mn Zn Cu B
e fadnsu/Alandu-—— e
g 438 0370b7 377ab 143  146a 1450b 315ab  743c  388ab  16.69
Audes 417 0386ab 4.16a 130  145a 1320b 231b 1134b 334b  12.80
Juin
fudes 411 0389ab 364ab 159  160a 3390a 4l3a 1439a 449a  14.81
#u
AN
fwdes 423  0431a 322b 146 119b 1546b 212b 11.76b 44lab  14.40
@aEJGN
F-Test ns * * ns *x ** *x *x * ns
V(%) 114 121 13.7 203 13.9 34.5 31.5 19.9 228 24.5
1/ faviimuses nuswiieutunanudliunndsfumsadnlngds DMRT
ns Luana1eAUN9ahia
* WAnANIVINSERRTISEAUAEDITY 95 %
* uananansaEdRfisyRuAudatu 99 %
A131991 9 Total phenolic compound wag Antioxidant activity Index iuﬁfy%ﬁuéﬁgﬂ 4 g

dlewfiuiieany 4 Weou NAudidefivaiudesns U 2557uag 2558

LY

‘Wuﬁ: Total phenolic compound

(mg/9)

Antioxidant activity Index
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2557 2558 2557 2558
919719 8.07 b” 8.77 a” 0.96 b 1.07 b
Avansuun 12.85 ab 8.36 a 1.68 a 1.22b
Nudlosdurums 15.70 a 10.10 a 0.98 b 2.78 a
fudtomosn 9.26 ab 5.96 b 0.80 b 153 b
F- test * * *
Vv (%) 34.8 17.6 38.6 20.6

1/ HaYNANUAIETNWSMLDUNUNEUA LA NA1AUN19EDR 18 S DMRT

Y -

* LANFINNNEDRANTEAUANULTDLY 95 %

M19199 10 Usinaueaelsiladtutdyatusie 4 Wus 91y 2 uae 4 Heu Juil luas 2

NrudIfeiivaiulesny U 2557

v

ug 1 Juil

2 \ou 4 \pou 2 \ou 4 \fou
24U 88.50 ¢ 146.23 b 169.92 d” 169.53 ¢
duaasuun 93.26 ¢ 136.62 b 199.01 ¢ 205.03 b
fudlosduiune 11169 b 136.57 b 23610b 21170 b
fuslowmenns 150.19 a 198.15 a 255.90 a 390.90 a

e test . . . .

Vv (%) 9.2 12.9 6.4 9.5

1/ ALAINAUMED NEIMIauN U@ lULaNA1 U@ A L8 S DMRT

** L ANANNNNEDANTEAUANUTDLY 99 %

1%
Y

M990 11 YSunaumaslsiladludyadusiia 4 Wug 01g 2 uag 4 ou Juil Luag 2

NAugIdeivaIudess U 2558

LY

U

>N

sall
=
=b.
—_

2 1oy
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SRNCTOR 141.19 ¢V 158.17 ¢ 15871d"Y 17893 d
Auanatluwn 156.21 bc 166.81 ¢ 187.51 ¢ 219.85 ¢
Nudlosduiune  170.46 b 203.05 b 220.45 b 257.02 b
fuslowmenns 229.79 a 260.03 a 29337 a 386.89 a
£ test . . . o
CV (%) 9.8 8.9 7.1 4.4

1/ ALAINAUMIED NEIMTaUNUNIEALA LULANA1IAUNI9EDRA LRSS DMRT

** L ANANNNEDANTLAUANUTDLU 99 %

m1319 12 YSunadmiudludyadusn 4 Wug 01y 2 uag 4 iou Jui 1 uaz2

PAugIdeivaiulesny U 2557

g il 1 Ui 2
2 1hou 4 hou 2 1hou 4 oy

1919 29.07 b 24.75 a 12.04 b 23.47 a
duansduun 41.55 a 21.73 ab 15.61 a 23.57 a
fudes 18.71 17.10 b 18.06 a 2163 a
AU
ﬁmﬁamaam 23.94 bc 20.12 ab 15.10 a 1582 b

F- test . * - .

CV (%) 24.0 19.0 17.2 14.9

1/ ALAINAUMED NEIMI U UNI9EALA lULANA1 T UNI9EDR 1aeaS DMRT

'
[y A

* LANANNINEDANISEAUAINLTDIU 95 %

** L ANANNNEDANTEAUANUTDLU 99 %

M13197 13 YSunadmdudludyadusn 4 Wug 01g 2 uag 4 iou Ui 1 uaz2

fa o A a

MrudIdeivaiudiesse U 2558

SUN 1 SUN 2

9 9

A

>N

2 1oy 4 Hou 2 LHou 4 \Heu
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9719919 2194 a 21.53 20.10 a 22.45 a
duapaduun 23.16 a 22.04 18.66 ab 19.99 ab
fudlosdu 1755 b 24.69 1582 ¢ 20.30 ab
ALY
‘ﬁymﬁamaam 20.72 ab 23.06 17.65 bc 18.88 b
F- test * ns *x *
Vv (%) 16.6 15.1 10.6 10.5

1/ FLAYNAIUMILDNEINIDUNUNIEALA LULANAITUNI9EDR 1ae35 DMRT

ns TUwANAIAUN1EDH

Y -

* LANFINNINEDRANTEAUANULTDLY 95 %

** L ANANNNNEDANTLAUANUTDLU 99 %

d5UuNanInaRILarALUzn
1. Usunasmemslusulgadusiimsineadstl N 266489 % P 0.299-0.610 %

K 1.76-4.16 % Ca 0.87-1.62 % way Fe 80-339 Haansu/Alansy

= v o

2. Total phenolic compound sugiuilosdununsnuasan 10.1 wag 15.7 daansu/nsu

Uwidnuiia
3. Antioxidant activity Index Wugiuilesdufunuazduassuuimuesan 2.78 uaz 1.68

4. Usinamaelsiladluly  sugiuidlesnessanugendiiugous  desewing 150.19-390.9

a v ¢

Tadn3u/m31993 sesasnAoiudasdui g ugAuaastuu uasiugenws

9

o

5. YSunaddeniudluiiey lianukanmneanuseminanusian 12.0-41.6 1aan3u/100 Nadans

9

6. NNWanIIMeaewi 2 U fugiuewnssnaduiunivsinunaslsiiadlulugann diuiug

9

& = o o = . 2/ a 13 1Al v
Hudasduriunadl Total phenolic compound  Tudu uavUSunausnangandngn 3 Wug

[
= Y

7. Mugiwdlens 2 wugaasimsfnwinsiiukandaiindiy  Augiulowmassiiiazseysn

<, a o  ed Yo a_ ¢ & 3 a & v | o e v o =
Lﬂumamﬂm"m@ug] lﬂLLﬂ ﬂaf’ﬂiwaaf}\lﬂ Wﬁ@u’]ﬂaaiﬁwaﬁl,ﬂu@u aﬁuWUﬁqWULMaﬂaUﬂWLLWQﬂJ

13 1Y & | L I a wva I3
@\Tﬂﬂigﬂ@‘UG‘ﬂUﬁqﬁlaq‘ViqﬁiﬁﬂLQW']SS']G‘!LVTEWﬂiﬁ\ﬁ«ﬂﬁ]gLUUW%WaQLaiNNmmWWSq@LVﬁﬂ UDNYIN

Y 9

(%
1Y |

‘&JU ¥ a = U o U o
Tfamuansiuesyyadaszasiimaiauiuglaenisusuusaiuglutudelulueuian

LONE5D19D9

a v A

oyawn Weliu fvSen gvswewna. 2554. Anwianwagnangnueansivayulng

q

v 6

Jyatus.  nauawddesimusuimsdoiugiasyiunsd dunideimunnalulad

M ASUIVINSINEAS. 23 UL,
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NTUNUINTUNNIUNULNEULAZNITUINNENINGDN. NTTNTWESITUAY. 2548. NSANY)
Wisuileununmeesilaatusiugiudeasiugiu. Ty msansnisunmdualng
uazmsLImgmaden U7 3 atull 2 nuanius — wowniaw 2548 nih 52-69.

T5UY, 2527. M13EAIANAIIM5 VY NAlATuINTT NTNBUITY NTENTIEAITITUGL.
10 vt

yaguan andy. 2532, siliiuiReivesequrinbal fudlendleadens uaz 316/57 Iidu
WPLNUTING AN TUNTUTS (LNUATANEAS) @1V ATRTEIU. IRTINeEeTedlnl.
139 nii.

Kuzel, N.R. and M. Jakovljevic, 1963. Vitamins : 2338-2386.In Welcher, F.J.(ed). Standard
Methods of Chemical Analysis. 6" Part A Chapter 47. Van Nostrand Reinhold
Company.

Michael Blumert. 2004. History of Jiaogulan — Chapter Il from Jiaogulan ‘China’ s

Immortality Herb. Available: http://www.jiaogulan.net/Jiaogulan.htm. 8 pps.

Reuter, D.J. and J.B. Robinson. 1986. Plant Analysis. An Interpretation Manual. Inkata

Press, Melbourne. Sydney. Australia. 218 pps.

6 N (%) U 2557 6 N (%) T 2558
= =]
q a
2 2
0 0
0.7 P (%) U 2557 0.7 P (%) T 2558
0.6 0.6

0.5 0.5 .
0.4 h . 0.4



http://www.jiaogulan.net/Jiaogulan.htm

a1y 2 \fioy

JUN 1 Usunausneimstudulyadus 4 siudillenny 2 wag 4 whiou Jui 1 uay 2 U 2557 uay 2558

P & &
LAULNYIATIN 1

2 & &
LNULNYIAIN 2

218 4 \fau 918 2ifau 91y 4 hay

21y 2 \fiou

& o & 4
LAULAYIATIN 1

218 4 \fau

218 2 \fiau

400

300

200

aaglsiaalulu (mg/m?) U 2557

16



sUf 2 USinaueaslsiladiulula

wast 2558

v

o

ATUS 4 Nuglieany 2 uaz 4 Wwiau Juil 1 uag 2 Y 2557

17

10

. L a g 2 oa
@ Qivaaddunn  [iiudiasfuiune [ fudasnasne

Total phenolic compound (mg/g)

=

¥ 2557 U 2558

Antioxidant Index

i

1 2557 1 2558

' a & & v oo & o
| PRy Dﬂuﬁaq{lum O Wuassiunumg - [l WuLaIRaeaAl




18

=

35U 3 Total phenolic compound  tag Antioxidant Index  lulutayatus 4 g

fa v A

U 2557 uarl 2558 Lileeny 4 wiou NAudIdeivaIulesy

v

UM 4 suuagludayatusiugenav (n) duassluwn (v) udesduium (A) waziiuiles

ARYAY (1)

' = &
AN WuLdas || Aaang




5UN 5 anwagludyatusiuganeg Aldlunsimmenusinunaslsiladuazusinainiiug

JUN 6 anududvesansazangnou (n) uae vdsana (v) Ysinueaslsiadluludyatus

q ﬂ'us:l,ﬁ’e)aﬁﬂﬁw acetone 85 %

v

1. daluiunduienslu 4 wew Jaluilngfian iushegrsusazuuassiuau 5 lusediogns

Tukagwnusnang

19
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2. 14 acetone 85% Lusharin
s acetone 85% 1w 1 L4 acetone 100% 850 ml Usuusuesilu 11
fethndu 150 ml &ueden 2 L19 acetone 1,700 ml @asnndu 300 ml

3. Fifutusiegsld cork borer nTudushaudnanaaglulusumisiesnslasninideadu
Tuvsedunansly

4. 99 acetone 85%  dmu 30 ml Tdl3luvaedisindn

5. whegnefianede cork borer $1uau 5 uldluwiniiussg acetone Todenly Uanvanlv

a

adnuazlinszaunedelnnudneuiniiataeiuwad Lﬁulﬂuﬁﬁwammﬁﬁmmu 48 Tlag

3

6. nspalneldnszAunsawuas 2 Usuusunslila 30 ml lagld acetone 85%

7. ﬂwmsazmaﬁﬂﬁaﬂﬁl‘di’mmms@mﬂﬁuLLm‘ﬁ'mmmmgu (A) 642.5 uaz 660 WILWLAST (NM)
Ineld Spectrophotometer antuinendienuls
8. dlUAnnudsunaslsiladaiuans
A
Total chlorophyll content (mg/mz)
= (712 Aggo + 168 A gaps) 107/ (NTTE)] x V

A = A1 Absorbance 81UaIMLAIBIN A 642.5, 660 nm
V = Usuesiduans
N = 9IUIUTUAIDEN

r = SAflvag Cork borer

nsanszivsnadnaiudluinaulyatuslagds Titration
1. aunsaluazansiadl
1.1 aunsal

(% [
1Y

- gUnIalAuUILaZNYIIUN
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- Burette 9u1a 50 Uadan3
- Pipette 9u1m 2000 wul
- Flask v 125 fadans Jnined wazdue

1.2 @1suAdl

1.2.1 3831 Metaphosphoric acid - acetic acid solution §1Uu 1 &n3
- s Metaphosphoric acid 30 n¥u avanelutngu 500 Haaans
- iy acetic acid 80 fladdns (ludgaaiv)

USulsunsidu 1 anseetndu
- nseyenszAtynsasdniulilurind  (Aulduiudszana 7 fuludiiu )
1.2.2 383 Indophenol standard solution 91u2u 1 8¢5
- s 2,6-Dichlorophenolindophenol 0.25 n%u azaneluthndu 500 fadans
~ 3 Sodium bicarbonate 0.21 n3u avansIuNALEIUS USRS EY 1 Aasdethndu
- nseaudniuliluvindyiiulilugiiu
1.2.3 ww3es  Ascorbic acid standard solution A273LINTU 1 mg/ml
-4 ascorbic acid ~ 0.0500 n¥u azanely Metaphosphoric acid - acetic acid

solution Mmseuliluds 1.2.1 50 Taddns

2. 35n153A5I89

1.
2.

grihAufiuliud 2 faddns 1dlu Flask
T Metaphosphoric acid — acetic acid solution 18 dia@ans
A Ascorbic acid standard solution 2 #adans ldlu flask s Metaphosphoric acid-

acetic acid solution 5 fadans 1lulawmsniu Indophenol standard solution (agldUsganu

15 iaddns ) anUSunsnly
¥ Blank aean Metaphosphoric acid - acetic acid solution 7 #iaddns hatnaululsung

WifuU3uas Indophenol standard solution #ldlude 3 wlulansniu Indophenol

raa

standard solution aaU3uasfild geeRiudsuanlufidiluduuy

a

lawmsniiegne 9nUsH193 Indophenol standard solution fildynefiUasuaNTewTudsu

9

U3uas Ascorbic acid (me/100 ml) = (U33105 Indo #ldlawmsndaagne Blank)*100

U3u1ms Indo AlaLmsNAU Ascorbic standard



