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Abstract

This research was a quantity determination of total lactones content in Andrographis
paniculata leaves using spectrophotometry technique. In addition, the lactones isolation
procedures for standard compound of quantity analysis were also studied. The crude acetone
extract was separated by column chromatography and elucidated by 'H NMR spectroscopy
technique. The isolated structures were 14- deoxy- 11,12- didehydroandrographolide and
andrographolide. Then the isolated andrographolide was used as a standard compound for total
lactones determination by using colorimetric method with Kedde’ s reagent with maximum
absorption wavelength (A,) at 541 nm. The method validation was reliable in the terms of
specificity, linearity and a range correlation coefficient (R%) of 0.9969 at the concentration ranges of
5-20 %w/w and precision (% RSD of 1.01). Moreover, the detection limit (LOD) and the quantitation
limit (LOQ) were 0.0089 and 0.0211 pg/mL, respectively, which complied with the acceptance
criteria in the validation protocol. The total lactones content, calculated as andrographolide,
determined by this method was 8.14+0.13 % (n = 3), and by the official method, Thai Herbal
Pharmacopoeia, was 7.86+0.26 % (n=3). The results of the two methods do not differ significantly
at p<0.05.
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1. uni neoandrographolide, 14-deoxy-11,12-dide

Wneanalas [Andrographis paniculata hydroandrographolide wa¥ 14 -deoxyandro
(Burm.f.) Wall. ex Nees] uldifugn fidaduge  grapholide [1] uenanilitmsanelosiBuanulwg
Uszanas 30-100 wufiams luides Tulguvensmy dmeglutyBomdnuiend wa. 2558 fassnaa
Tauluaeuuay vansluSeuen fsditensn 412 Tumsussimensi§ussuaslsanda (common
48 aendevdivuadn Ussnaudendusewmen 5 cold) 1y 1§uae Uasisenduide [2] 1ag
ndu &den uardvudnequ wumsvdidiihly nssvsanssaguldbimisauuinstudeionn
uwazaduduaslunguuanlou (lactone) 4l sedufinaddldmanulnsiveaelondusndadiu
24AUsznoundn 4 9ila A andrographolide, wsn (first line drug) [3] uAfaAsiitgwsaanis
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(titration) wazn1sInsievialemailalasuilng
nsfvounalaussauegs (high performance
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FBmswanamiidoitaaeatne leud nsafing
Mauu faqldaege nsveassiinugesn
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Amsganduuas 338msilnsetaldie s
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dmsunisavauauaiwingfuayulnslid
wmsgu dusedniamlunisdnmlse Snifads

daasoamdeiilunisldeayulns
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JUnY
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fro819ue 290 nfu ududannsieesdlawdu
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WU INA Iaduasaneuesdlauuin
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i vhazansiefiassdiavaaieniguludnsidiu
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Figure 1 Schematic summary of the acetone

extraction and  chromatographic
separation of bioactive compounds
from the leaves of Andrographis

paniculata
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2.2.1 gremnutdutdunse (linearity

range)

wisuansuinsgruneulangtiv
Taflutrsmnudiudu 5-20 Yovarlnethmin ud
gea1sazateNInIgu 500 lulasding wazidu
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5 wWoesidud ladsulensonles ay1a 30

ulasdng wersaitenlunan 3wl antiuinan
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uwiiazgviHATe 3 e (interday) Wunan 3

1u (intraday)
v s

2.2.2 dadinshgainsratald (imit

°© w o© <

of detection, LOD) uagandindnfinangairiinsies
161 (limit of quantitation, LOQ)
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nslilad udrdiaseddruidudusing q Tae
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aunsil 1 uae 2 mugdey
(1)
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a ao
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AEn1sumsgINYeinns§IueEyulngine
(Thai Herbal Pharmacopoeia) [7]
2.4 msinseidayaneatin

Joyauansfiedl meanS.D. (n=3) 14
TUsunsu GraphPad Prism version 4 Tun1siw3eu
Wisuaed sseninangu 2 na'n Taoldads
Student’s t-test Tngl¥Aramidasfumsad A
0.05

3. Han1snAasLazanusie
3.1 MmsaRa1snguLaAlaY

Unduanavetvesdlauniwenans
Viqvdlavendomediaaedinilasninns® (vuae
column g4 45 Lgufiums iduNuguEnas 5
WwuAlng) Me8ana 100 (0.063-0.200 fadiuns)
wazeefvharansignou wdifinanmiagie
fviazatuiefiassBiavlusnsidiu 5-70 fouaz
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Figure 2 TLC chromatogram of F25/26 and
F85/86/87 with a mobile phase as
70 % EtOAc-n-hexane
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Figure 3 'H NMR (300 MHz, CDCl,) spectrum of
fraction 25/26

Table 1 'H NMR (300 MHz, CDCl,) spectral data of fraction 25/26

Positions WO
F25/26 14-deoxy-11,12-didehydroandrographolide

11 6.87 (1H, dd, J = 15.9, 10.2 Hz ) 6.87 (1H, dd, J = 15.5, 10.0 Hz)
12 6.12 (1H, d, J = 159 Hz) 6.11 (1H, d, J = 15.5 Hz)
14 7.17 (1H, brs) 7.16 (1H, s)
15 4.81 (1H, d, J = 1.5Hz) 4.81 (1H, s)

4.78 (1H, d, J = 1.5 Hz) 4.77 (1H, s)
1 4.53 (1H, d, J = 1.2 Hz) 4.52 (1H, s)
18 1.26 (3H, s) 1.25 (3H, 5)

4.22(H, d, J = 11.0 Hz) 4.21(H, d, J = 11.0 H2)
v 3,35 (1H, d, J = 9.9 Hz) 3.35(1H, d,J = 11.4 Hz)
20 0.81 (3H, s) 0.80 (3H, s)
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Table 2 'H NMR (300 MHz, CDCls+CD;0D) spectral data of fractions 85/86/87

%H (Jin H2)
Positions F85/86/87 andrographolide
3 3.34 (H, brt, J = 8.1 Hz) 3.44 (1H,m,0)
12 6.85 (H, dt, J = 6.9, 1.5 Hz) 6.84 (1H, dt, J = 6.8, 1.5 Hz)
14 487 (H,d, J =57 Hz) 501 (H,d,J=6.1Hz)
4,38 (H, dd, J = 10.5, 6.0 Hz) 4.45(H, dd, J = 10.2, 6.1 Hz)
o 4.17 (H, dd, J = 10.5, 2.0 Hz) 4.14 (H, dd, J =10.2, 2.0 Hz)
4.81 (H, brs) 4.87 (H, s)
H 4.54 (H, brs) 4.67 (H, s)
18 1.16 (3H, ) 1.20 (3H, )
4.10 H, d, J = 10.8 Hz) 411 (H,d,J=11.0 Hz)
v 3.31 (H, m) 3.36 (H, m)
20 0.62 (3H, s) 0.74 (3H, s)

Figure 4 Structure of 14- deoxy- 11,12- dide-

hydroandrographolide
o - - T ey e
1 235388 H 53 ¢ 3 8%

Moo 8

nell, W OB B U uw oW

Figure 5 'H NMR (300 MHz, CDCl, +CD,OD)
spectrum of fractions 85/86/87
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Figure 6 Structure of andrographolide

3.2 n1sAnwiuseiniaineaeisans
Aasent
wiamsiiaufizorfisumees Kedde
fuansnguuarlan wunisiiadvasaisiattadu
arsazarsfirunstanandulisen (Ui 7
ymfuhfeyenududuresnsararsnasgu
Aarundudusiag q faust 5—20 $evaglaetimin
ANMSRANGEULAT Ay = 561 uTuiums wwn
ANFURUSIBAdUnse Taedan slope = 0.0549
uaxdlen R? = 0.9969 (Ul 8)



Thai Science and Technology Journal (TSTJ)

Vol. 28 No. 12 December 2020

0]
0 e
step 2 N cO,
- “wAn (2]
OxN COzH * O.N NO,
; o-complex
NO,

(red-purple color)

Figure 7 Kedde’s reaction assay with lactones
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Figure 8 Standard curve of lactones at various

concentration as 5-20 %w/w

ynfufinwAdasriasiigaingein
1¢ (LOD) uazArTnsAasgaiiiasesild (LOQ)
wui13Enasililen LOD wag LOQ vindy 0.0089
way 0.0211 lulasnsudefaddng nua1Ay
uenni nudnsmialeluiuueaans
nquuaelauluaAfeidtanduseansidoauy
uAsgIU (%RSD) 1.01 FeaglutnasimBuluam
UINTHIU
3.3 nsAasiTiuTanaasnguuanlau
salufivietndmaiiaauninsivlniiviy
Usuauanlausiui nsratalag
wadaaunlasiwladniwvindy 8.14+0.13 %
(n=3) uazlasTFTurnsgruniu Thai Herbal
Pharmacopoeia WU 7.86+0.26 % (n=3) R

- s ac Vel 1 L ] =l
HAaNITIAIIBY 2 18 lddanuuanstsiueenag

2148

(%

Yoddgiinnudetiu 95 % FafuFsannsald
38n153wms1eviusunuanlausiunsvaila
anlasinlnfinTunumsldaslnndu e
Ennsiidanwiiiie daean warlinanisiwaei
599157 dennd ot UuITeUoe Aromdee wag
A [5] insrataviunananlaunulaeisnis
asraaneaalasinlafing wioufisuduis
1nASg UM Thai Herbal Pharmacopoeia daifiu
Bnsieseiidalsinumeamedalyiviy wanis

v
o

a ' . Aa
FIATIZVNUIUTUIURAALAUTINATILATIZURINTS

2 38 Lfannuuanaeiusgnadivedrdgng

s

LAY

ANTadu 95 %

4. a3y
mMsleswiviinamsnguuarlaualy
fmzanelastromeiaauninsinladv 1uisd
wingau Wnanad wagilmnindetie annse
Uszgndluldlunisnsnaeulwinavesingiu
ayulnsianzatglas inlidagudmsunda
ayulnsfmezarelasiiauamgansimunnsgiu

vawhsunasgIueayuinging

5. inAnssudsend

@ Qs : s o s - 2/
midedlisunuainiasimATeiuseld

LY a

wAinendevindu newuiTenmine devindu

UssvvpAdeysannisusednteudseana 2562



D1 28 atuil 12 Suataw 2563

MsarFivermansuazalulad

6. Referenences

(1]

(2]

(3]

(4]

Hossain, M.S., Urbi, Z., Sule, A. and Hafizur

Rahman, KM., 2014, Andrographis
paniculata (Burm. f.) Wall. ex Nees: A
review of ethnobotany, phytochemistry,
and pharmacology, Sci. World J. 2014:
274905-274905.

Jarukamjorn, K. and Nemoto, N., 2008,
Pharmacological aspects of Andrographis
paniculata on health and its major
diterpenoid constituent andrographolide,
J. Health Sci. 54: 370-381.

Dos Santos-Neto, L.L., de Vilhena Toledo,
M.A., Medeiros-Souza, P. and de Souza,
G.A., 2006, The use of herbal medicine in
Alzheimer's disease ~ a systematic review,
Evid. Based Complement Alternat. Med.
(eCAM) 3: 441-445,

Department of Medical Sciences, Ministry
of Public Health, Thailand, 2007, Thai

Herbal Pharmacopoeia, Vol. I, Office of

2149

(3]

(6]

(7

(8]

Notional Buddishm Press, Bangkok.
Aromdee, C., Penkae, W. and Napapom,
J., 2005, Spectrophotometric determina
tion of total lactones in Andrographis
paniculata Nees, Songklanakarin J. Sci.
Technol. 27: 1227-1231.

Seema, S., Yash, P.S. and Chitra, B., 2018,
HPLC quantification of andrographolide in
different parts of Andrographis paniculata
(Burm.f.)  Wall.
Phytochem. 7: 168-171.

ex Nees, J. Pharm.
Medical Sciences Department, Fa-Tha-Lai,
1995, Thai Herbal Pharmacopoeia, Vol. |,
Prachachon Co., Ltd., Bangkok.

Sombut, S., Bunthawong, R., Sirion, U.,
Kasemsuk, T., Piyachaturawat, P., Suksen,
K., Suksamrarn, A. and Saeeng, R, 2017,
Synthesis of 14-deoxy-11,12-didehydro
andrographolide analogues as potential
cytotoxic agents for olangiocarcinoma,
Bioorg. Med. Chem. Lett. 27: 5139-5143,



