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Abstract

Introduction and Objective: Oxyresveratrol is an active principle in the heartwood of Artocarpus
lacucha Roxb. ex Buch.—-Ham. (Ma Hat in Thai) with antioxidative, anti—inflammatory and pain-relieving activities.
This heartwood has been used as an herbal ingredient in various traditional medicinal products and herbal health
supplements in the markets. However, available analytical methods for the quality control of oxyresveratrol in
A. lacuchaheartwoood are still practically complicated and inconvenient regarding the extraction process and analytical
time. Therefore, this study aimed to develop new analytical method for the quantification assessment of oxyresveratrol
in A. lacucha heartwood samples using ultra—high performance liquid chromatography (UHPLC) technique.

Methods: The study was divided into three steps, namely, 1) developing UHPLC method for the analysis
of oxyresveratrol in A. lacucha heartwood, 2) testing the validity of the newly—developed analytical method, and
3) quantitative analysis of oxyresveratrol in 8 samples of A. lacucha Roxb. heartwood using new method.

Results: UHPLC method development for the analysis of oxyresveratrol in A. lacucha heartwood: It was
found that oxyresveratrol was best extracted by reflux with methanol for 30 minutes. Chromatographic separation
was achieved using ARC—18 column (4.6 X 150 mm, 2.7 um) as the stationary phase, 0.1% ortho—phosphoric acid
in water and 0.1% ortho—phosphoric acid in acetonitrile as the isocratic mobile phase, and detection with diode array
detector (DAD) at 326 nm. Under these analytical conditions, the average retention time for oxyresveratrol was
4.76 minutes. Method validation: The calibration curve of oxyresveratrol was found to be linear at the concentration
range of 14.33 — 229.32 ug/mL with correlation coefficient (r) of 0.9999. The percentage recoveries and
% relative standard deviation (%RSD) were in the range of 98.03 — 98.70% and 0.52 — 0.87%, respectively. The
limit of detection (LOD) and the limit of quantitation (LOQ) of oxyresveratrol was 0.274 and 0.912% w/w of the
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dried heartwood, respectively. Quantitative analysis of oxyresveratrol in 8 heartwood samples showed that the
content of oxyresveratrol was in the range of 1.54 —26.23% w/w (on a dry weight basis).

Discussion: The developed UHPLC method for determining oxyresveratrol content in A. lacucha heartwood
met all acceptance criteria for analytical method validation. The newly developed method is rapid, with a simple,
convenient, and efficient mobile phase preparation process, making it suitable for routine analysis of oxyresveratrol
in A. lacucha heartwood. The analysis of eight heartwood samples revealed an average oxyresveratrol content of
8.80 £ 8.27% w/w (on a dry weight basis). This wide variation highlights significant quality differences among raw
materials currently available in the domestic herbal market. Consequently, further research is needed to determine
the optimal harvesting period for A. lacuchaheartwood to ensure standardized quality for pharmaceutical and herbal
product manufacturing.

Conclusion and Recommendation: The developed method is suitable for the quantitative analysis
of oxyresveratrol in A. lacucha heartwood. Furthermore, additional research should be conducted to establish
acceptance level of oxyresveratrol content in the monograph of “Kaen Ma Hat” or Artocarpus lacucha heartwood

or in the Thai Herbal Pharmacopoeia (THP) in the future.

Keywords: Artocarpus lacucha Roxb. heartwood, oxyresveratrol, UHPLC
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Figure 1 Artocarpus lacucha Roxb. Ex Buch.-Ham. and its heartwood
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OTINIDALALEITALALE D LA UNEAG b
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Table 1 Optimal chromatography conditions for the separation of oxyresveratrol by UHPLC system

Optimal UHPLC conditions

Stationary phase UHPLC column ARC-18; 4.6 X 150 mm, 2.7 um

Column Temperature 40°C

Mobile phase Isocratic: 0.1% ortho—phosphoric acid in deionized water (A)
and 0.1% ortho—phosphoric acid in acetonitrile (B)
Flow rate 1.0 mL/min
Detection DAD 326 nm
Injection volume 5 uL
Isocratic program
Time (min) Flow rate 0.1% H;PO, in water 0.1% H;PO, in acetonitrile
(mL/min) (%A) (%B)
initial 1.0 80 20
12.0 1.0 80 20
N EE=E: %
é = £ Oxyresveratrol A

02 04 06 08 1 12 14 16 18 2 22 24 26 26 3 32 34 36 38 4 42 44 46 48 5 52 54 56 58 6 62 64 66 68 7 72 74 76 78 8 62 64 6.6 68 9 92 94 96 98 10 102104106108 11 112114116118 12
Retention timefmin]

{_30 min_1_07062023| DAD1A Sig=326.0,4.0 Ref=360.0,100.0 | Cannabis-2023-06-07 1382807000

"o Oxyresveratrol B)

°
15,566
9048

02 04 06 08 1 12 14 16 18 2 22 24 26 28 3 32 34 36 38 4 42 44 45 48 & 52 54 56 58 6 62 64 66 68 7 72 74 76 78 8 82 64 66 88 O 92 94 95 08 10 102104106108 11 112114116118 12
Retention timerin]

Figure 3 Chromatogram of standard solution of oxyresveratrol (A) and sample solution of Artocarpus lacucha
Roxb. ex Buch.—Ham. heartwood (B)
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mMadnmeferesdivinazaralunisaiea
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UHPLC §haehans 2 51 Wit [dieaasmns
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AEILAUDA Y retention time AL 4.76 W7

$e1 1,710.013 F9U0NNBABNENANFT A2
WYNUBE AB 9 retention time WA 4.75 H@n
2,682.038 (Figure 4)
Gt N1 TWaIas3 a3 ed USHI o
= 1 =3 = 2%
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wnuealiuevarae Mt aLAuNEIe
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Figure 4 Effect of ethanol and methanol as solvent

Roxb. ex Buch.—Ham. heartwood.
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Hevhasaraefildainmasdadnetg
RN R ARA N R a S INE L
YL TsTavnaETaLANeaT (30, 45 LAY
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for the extraction of oxyresveratrol in Artocarpus lacucha

AIAE28ITELA 30 W AAINNIINITEN®
AEITTEZIAT 45 WaY 60 WH eNNEI6TL (Table 2)
Favi TumNaunAsieneisinaesoana-
SERETVITOR ML UNEI AR ADN [T TS
dusvhazarelumaatowasldna lumsaria

30 W9l

Table 2 Effect of extraction time (30, 40, and 60 minutes) on retention time and peak areas of oxyresveratrol

extracted from Artocarpus lacucha Roxb. ex

Buch.—Ham. heartwood using methanol as solvent.

Extraction time Sample No. Retention time (min)/
(minutes) peak area of oxyresveratrol
30 min 1 4.745/2680.749
2 4.747/2679.821
45 min 1 4.755/2013.280
2 4.757/2050.196
60 min 1 4.763/1553.299
2 4.766/1582.032

1.4 ANNLIAALIUNTATI I AdTaanTIsE-
1289598
mﬂmic’fﬁﬂmmi@@ﬁﬁml,méa@mvlfﬂaLa@]

24RBNTLIINIDIINTDA WL A WDIFNT

max

E]aﬂ%L’iﬁL’J@’i’W]’iaaiuﬁ’]’iaga’]EJSJ’]@]??;']%

2ONTLIENBIINITEA (E) LAz Iara1u6iagi9
WHUNEYN® (F) AU 218, 302 a8 326 W1 Ae1s
(Figure 5) wazsliaAlemsianaranasnat o
Nemagneeins UHPLC lagl¥ DAD huedos
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Figure 5 UV spectrum of standard oxyresveratrol (A) and sample solution of methanolic extract of Artocarpus

lacucha Roxb. ex Buch.—Ham. heartwood (B)
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(Figure 6)
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C-8 column

02 04 06 08 1 12 14 15 16 2 22 24 26 25 3 32 34 36 38
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142405
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54 50 50 0 62 04 00 60
Refention fime i

Figure 6 Chromatogram of sample solution of methanolic extract of Artocarpus lacucha Roxb. ex Buch—Ham.

heartwood using C-8 column vs C-18 column
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Figure 7 Effect of two types of mobile phase in isocratic program (methanol and acetonitrile VS 0.1% ortho—

phosphoric acid in deionized water and in acetonitrile) on chromatograms of methanolic extract of

Artocarpus lacucha Roxb. ex Buch.—Ham. heartwood sample solution
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LNUNENG (Figure 8)
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Figure 8 Chromatogram of standard solution of oxyresveratrol (A) and sample solution of Artocarpus lacucha

Roxb. ex Buch.—Ham. heartwood (B)

2.2 ManesauaANNTLEUASS (linearity)
LALANIFILATIZH (range)

NNNTNHIANTTIUTENINANNT NTUVDS
ﬂﬁasmammgmuazﬁuﬁeléfﬁﬂ NUNANNTN

TurpsanIara slmmgmaaﬁ%‘ﬁﬁnammaaﬁu

Furlemetdneunuduass In BENTINNTIU
panFanaMInaldnsmilndunsslugag
AN 14.333 - 229.320 lulesnSu/Aedans
Tneflendussansanduiug () wihiyu 0.9999

(Figure 9)

Calibration curve of oxyresveratrol

7000.00
6000.00
5000.00

4000.00

Peak area

3000.00
2000.00
1000.00

0.00

0.000 50.000

y =25.6594x +21.4711

r=10.9999
100.000 150.000 200.000 250.000
Conc (ug/mL)

Figure 9 Calibration curve of standard oxyresveratrol determined by UHPLC at 326 nm showing peak areas

against concentration range of 14.333 — 229.320 ug/mL
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2.3 NTNAFTAUS 2UASVRINISAUNAL
(% recovery) LLazﬂ’J‘lNL‘ﬁm (precision)

LﬁaL@Nmia:ﬁmamimmgmaaﬁ%ﬁa-
neTmTeafin I d N usEUee o lugaems
%9114 39v61 89 14 sample blank 3131 sample
blank 146 %1 LAIATIEH spiked sample S LoTL
A% 39 Ugiagd duplicate SNNEIRL NISIFRLIN
spiked sample WiRaNudNTU 50, 100, 150 %
AT andIsaaTIMIaaTic I nld

Wil 9.5550, 32.7600 W@ 85.9950 ulasnSu/

Table 3 Results of % recovery and repeatability

Nadias auaeTy

NNMIIATLRE18ENI spiked sample WU
Nlunnseiuenadudu Sasazuasmsfundy
PasenImaniisaneTvmIoany lutieSeay 98.03
- 98.70 9o/ lmnnisifiwansule Gauas 95 - 108)
wazilen % RSD agfluens 0.52-0.87 flaiifn2.00
ag’iummﬁﬁaam%ﬂﬁ dhuei HorRatr 7iudag
repeatability 79MIAANENI0ONTEEETINDR
meluFoslfiidnsidien oeflugae0.72-1.34 o8

agflugnsfiwessulé (0.3 - 1.3) (Table 3)

Analyzed Sample blank Spiked sample % Recovery %RSD HorRatr
substance concentration concentration (n=6)
(ug/mL)  (%w/w) (%) (ug/mL) (mean = SD)
Oxyresveratrol 28.6650 3.5653 50 9.5550 98.03 £ 0.51 0.52 0.72
100 32.7600 98.70 £ 0.86 0.87 1.34
150 85.9950 98.61 £ 0.66 0.67 1.14

m'a"’nﬂaaa.lﬂ'nwﬁ?iala (precision)

Repeatability precision 28IM33LATILH
USHUENT00NTLI IO bAGIDE 1IN
AT L) Wudwﬁm%magmmﬁmmummgm
FunS (% RSD) Wiy 0.09 #961mnastinns
LONTU

Intermediate precision, between-day
2AINMFATNLALUTINUFITOONTLIFNT TR
Tdhathautiuzme wundrSesaramdes
W@y IENANS Wwhiiu 0.13 FennnauTiNg

REN]

2.4 NMINAFAUTAIINAVDINITAFTIANY
(Limit of detection, LOD)
ANNAFIILLIZN 93 LOD 984000
FienoTvMIon MugesWITMIAnwde 224
WU
o eNzaUuYng LOD (ug/mL) NN
AN HVDIVONTBLIHRETNTON HAN 2.200 pg/mL
o Aazannbwny LOD (% w/w) Wiy
ouat 0.274 lnenhwrinudsnsuriuszme
. Sauazansmsaundueglugisiouas
97.26 - 99.71 LLasm%aslazmuLﬁmLuummgm

FuAnBwiy 1.02
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25 N19NAFaVAdINAUINISIALTS
Y331 (Limit of quantitation, LOQ)
NNMINWIBILIERMa9 LOQ 299aan
F30TIMIDR MNERI WIDMIANITe 225
WU
o M13¥aNasa9 LOQ (ug/mL) 1NN
NGTTUVBIDDNTLINIDTINTEA Hen 7.334 ug/
mL
o AUazanniuny LOQ (% w/w) Wiy
Zouay 0.912 Tnanhuiinuiaasunusene

4 A [ i 1 4
e IVHUASAYBINMIAUNALD %GL‘H;GH’N’ia I3

96.13 - 98.72 LLaz@iw%amazmuLﬁmL‘uummim

FuWnBihru 1.14

3. MAngHIlSueanTIsdBINI0a
Tunnunzying

AN S NN TSEIATINTOR 1
¢RENILLNUNLING 1IN 8 61189 WUNUIX
F90ANTTAIDTIVITOR LUFaE S UIUNLNAR N
ag/lugnsdoeay 1.54- 26 23 Toendwiin S5
AuSotay 8.80 + 8.27 Toenhmiinuisvnaunin

HNee (Table 4)

Table 4 Concentrations (ug/mL) and contents (% w/w) of oxyresveratrol in Artocarpus lacucha Roxb. ex

Buch.—Ham. heartwood extract sample solutions, and as percent by weight of dried heartwood samples.

Sample No. Collection site Concentration* Content™**
(ug/mL) (% w/w)
1 Makham District, Chanthaburi Province 89.56 11.14
2 Pong Nam Ron District, Chanthaburi Province 87.23 10.85
& Jakrawat Herbal Shop 92.86 11.55
4 Bangkok Herbal Shop 12.38 1.54
5 Tha Prachan Herbal Shop 22.03 2.74
6 Tan Chun Herbal Shop 38.11 4.74
7 San Dee Pharmacy Herbal Shop 210.88 26.23
8 Ban Mho Kim Herbal Shop 13.18 1.64
mean 8.80
SD 8.27

* Concentrations of oxyresveratrol (Mg/mL) calculated from linear equation of standard curve using peak areas analyzed by UHPLC.

** Content of oxyresveratrol in % w/w on a dry weight basis

=)
aalsgna
MINaWITIezAT N e300 N TS E-
NaTMIDA MINALILNUNENAFREAD UHPLC

a2l% wvnueaiusvazae lumsate 14

Tumsaria 30 Wil Bandaeauiaiieo C-18 9@
4.6 X 150 {afies Iaaue 2.7 Talasies
Fuinmeansi 140.1% easlrmaslninuedeluh

ua 0.1% aaslyaalwsnuade luosle lwlnes
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