Research Article

Received: March 19, 2019; Accepted: January 9, 2020

N15ATILATIUTUIUVDIEITNFULAALAUT I
TuluRmzanglasarewmatiaaiunlasinlawns
Spectrophotometric Quantitative Determination of

Total Lactones in Andrographis paniculata Leaves

39 Yuwna
a1 e mansuazadinmansaug U Aol IMeImIans unTivedeinda
Menvaaavar AIUaYIFUTI o unewled 9mInasval 90000

Y wiyad

19739159387 Ay INEITIFRT NI INEIFEVINTaL TNeNYARNg
Avatunga ennevmseey aninnge 93210
Nawong Boonnak*
Department of Basic Science and Mathematics, Faculty of Science, Thaksin University,
Songkhla campus, Khoa Roob Chang, Muang, Songkhla 90000
Chutima Kaewpiboon

Department of Biology, Faculty of Science, Thaksin University, Phatthalung Campus,
Ban Phrao, Pa Payom, Phatthalung 93210

UNANED

miAdeilidunsiengiliinuasnguuanlausiaelfinadaaalasinlaumd saufnisuen
asnguuaalauanluiimeatslas iefuasnasyulunmsiegiduima nsmeasahdiuadn
veverdlaunniuansuignilasimadanoduilaslnnsfiuaslinsedlas wadadaemaia 'H NMR
wudwmmmuanmsﬁqwé 14-foeni-11,12-ladlalnsueulasnsluladuazuoulasnslnlas antuth
answeulasnalulladildunduasuinsgu Tnedunvhuiatenaiifisunizuesans Kedde wazindrns
gANduLAINNENAAY 541 wilumns WdmsIIEeUANgNRBIwesITAlATIEY WuIdmuduiudide
dunsslugaanududuiilifemegidedulssavianduiug 0.9969 Tuthsaududu 5-20 $evar
Tnenbwiin uasdinnuusiugiieendosaraudonuunasguduivg 1.01 uenainiiemiasitadands
n52930le (LOD) Airnandudu 0.0089 lulasnsuseiiaddns uazAdnd1indignd diiasesideUiuna

(LOQ) loaududu 0.0211 lulasniusediadans Inenan1slaswsiluiaidens 4 eglunasiniseeusu

*{FURAYEUUNAIIY : nawong@tsu.ac.th



U9 28 avuil 12 5u91AU 2563 215815 IMermansiazinalulad

UINTFIUVDINIATINAOUAUYNABIVBTITNATIEH USanauuanlausiuingiainlag sl Ae 8.14+0.13 %
(n = 3) waglneTBUMIFIUAIN Thai Herbal Pharmacopoeia A9 7.86+0.26 % (n = 3) FINANITIATIENN

'
o v o

2 3 biflanuunnansiuegsiidedfAgfinnuionu 95 %

AdAgy : Mmzanalas; wanalawy; N1TIATIERTIUTIM

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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Figure 1 Schematic summary of the acetone

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

paniculata
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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

°H (Jin Hz)
Positions
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 = 15.9 Hz) 6.11 (1H, d, J = 15.5 Hz2)
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)
H 4.53 (1H, d, J = 1.2 Hz) 4.52 (1H, s)
18 1.26 (3H, s) 1.25 (3H, s)

4.22(H, d, J = 11.0 Hz)
19

4.21(H, d, J = 11.0 Hz)

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, CDCl;+CD,0D) spectral d

ata of fractions 85/86/87

°H (J in Hz)
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 4.87 (H, d, J = 5.7 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)
15

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)
17

4.54 (H, brs) 4.67 (H, s)
18 1.16 (3H, s) 1.20 (3H, s)

410 (H, d, J = 10.8 Hz) 411 (H,d,J=11.0 Hz)
19

3.31 (H, m) 3.36 (H, m)
20 0.62 (3H, s) 0.74 (3H, s)

15 o) 15 fe)
16 16
N0 HO" o)
13 IR
11/ 11
1 2§0 : 17 1 239 : 17
Ho“‘sQ@?/ HO" 3 57
1'9—OH 1'9—OH

Figure 4 Structure of 14- deoxy- 11,12- dide-
hydroandrographolide
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Figure 5 'H NMR (300 MHz, CDCl, +CD,OD)
spectrum of fractions 85/86/87
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Figure 6 Structure of andrographolide
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Figure 7 Kedde’s reaction assay with lactones
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