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ABSTRACT

Dioscorea hispida Dennst. (Dioscoreaceae) is aalallel source of edible starch. Its dried tuber hasrbused as a
crude drug in Thai remedy named Thoraneesanthakhiaas traditionally been used to treat constipatiD. hispida
contains neurotoxic dioscorine, an isoquinuclidadkaloid causes nervous system paralyze. Even ththere are
traditional wisdoms to detoxify the tuber, emphasigjuality control of dioscorine content is esgarfor D. hispida
development. This research was to establish diosearontent of D. hispida dried tubers in Thailabg TLC -
densitometry and image analysis. Dried tubers ctdlé from 14 areas throughout Thailand were sudeeks
extracted in ethanol by soxhlet apparatus and aredyfor dioscorine by TLC. Aluminium oxide 60,6 Reutral
was used as stationary phase and methanol-chlomf(®:97) was used as mobile phase. Intensity cScdidne
under UV254 was analyzed using Camag TLC scanasd3Scion image software. Each sample was quagtitiat
triplicate. The grand average dioscorine contehthe dried tuber was 0.72 +0.07 % w/w (meaB SD = 0.51 -
0.93 % w/w) by TLC-densitometry and 0.66 + 0.07 # \{mean+ 3 SD = 0.44 - 0.88 % w/w) by TLC image
analysis. Method validation showed that TLC imagmlgsis could be altered to high cost densitométer
dioscorine gquantitation. TLC image analysis forsiorine quantitation was developed and dioscorimgtent in D.
hispida dried tuber was established. This parameterdd be used as a specification for quality cohtf D. hispida
dried tuber in Thailand.
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INTRODUCTION

Dioscorea hispidéDennst. (Dioscoreaceae) or wild yam is a stapesistence food in some tropical regions of the
world. It is one of medicinal plants in Thailand folong time. Its dried tuber has been used asdedrug in Thai
remedy named Thoraneesanthakhat. It has tradiljobeén used to treat constipation. On the otheda. hispida
is well known as a poisonous plant because it amhtaxic substance, dioscorine, an isoquinucliditi@loid [1-3].
Behavioural studies have shown that dioscorineesad&ziness, nausea, vomiting, and later sleepimelsumans.
Pharmacological studies have shown that dioscaitgbits mydriatic activity, hyperthermia and cehtnervous
system stimulation. The latter effect causes amersystem paralygs,5]. Combination of TLC with densitometer
or TLC scanner offer quantitative analysis by TI828]. On the other hand, the use of TLC image aiglyas been
applied as low cost alternative quantitative TLEL[J. The major advantages of TLC are due to igpticity, a
small quantity of solvents used, minimum samplearation and high sample throughput. With a contimnaof
simple computer technology and image analysis soéwor evaluation of TLC chromatogram, the quatitie
TLC method based on image analysis is more conmenied less expensive than other chromatographibads.
Commercial and free web-based image softwares I image analysis are available. Scion Image islipub
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computer software modified from the NIH Image saftev of National Institutes of Health, USA. The aiimthis
research was to establish the content of dioscamife hispidadried tubers in Thailand using TLC - densitometry
as well as TLC image analysis.

EXPERIMENTAL SECTION

Plant materials: Tubers ofD. hispidawere collected from 14 different locations through@dhailand. All crude
drugs were authenticated by Ruangrungsi N. theedland air-dried. Voucher specimens were depoastté@bllege
of Public Health Sciences, Chulalongkorn Universitigailand.

Dioscorine reference material: Dioscorine reference material was prepared flanhispidadried tubers as follows.
The tubers were extracted with 95% ethanol by oadderation. The extract was concentrated undeceedpressure
until dryness then dissolved in 5% acetic acid. atid supernatant was filtered, made to alkalinarynonia water then
extracted with dichloromethane until the base whausted. The combined dichloromethane extractewaporated under
reduced pressure to give a syrupy mass which ttendissolved in a small amount of absolute eth&Beturated
picric acid in water was added to form yellow dimsce picrate. The dioscorine picrate was madeliakay
ammonia followed by extraction with dichloromethamsil the base was exhausted. Dioscorine basefurtimer
purified by silica gel column chromatography usiacetone: water: ammonia (90: 7: 10) as eluent. pungy of
dioscorine was analyzed Byl and**C NMR spectrometer (500 MHz Varian INOVA, USA).

Plant extraction: D. hispidadried tubers were ground and successively extraicte®b % ethanol by soxhlet
apparatus. The solvents were completely removedcuo The extracts were weighed and kept in the detsicca

Chromatographic condition: TLC analysis was performed on TLC Aluminium oxid® 6,5, neutral (Merck,
Germany). Five microliters of dioscorine standastlitoon (0.5 — 2.5 mg/ml) and 14 sample solutiohis-(20 mg/ml)
were spotted as 6.0 mm bands in length onto a Sdrfieplate using a Camag Linomate V syringe. A dista
between each spot was 9.4 mm. The plate was thestoped to a distance of 8.0 cm in a TLC chambevipusly
saturated with methanol-chloroform (3 : 9A) for at least 30 minutes.

TLC-densitometry: After development, TLC plate was scanned by a CAMAGC scanner Ill with CAMAG
wIinCATS software in the absorbance mode at 254 fihe slit dimension was 4.00 mm x 0.30 mm and the
scanning speed was 20 mm/s.

TLC image analysis: The developed TLC plate was visualized under UV 8854 The photo was taken using
Canon, PowerShot A650 IS camera. Quantitation @gatirine was carried out by Scion image softwahe ihage
file which saved as Tiff format was opened with ddcilmage for Windows version Alpha 4.0.3.2 (Scion
Corporation, Maryland, USA) [12]. The natural calavas converted to grayscale by Photoshop softwaprofile
plot along the chromatogram was generated usingnidero Gelplot2. The peak corresponding to dioseovias
selected by the wand tool for measuring the areeiuthe curve.

Method validation: Limit of detection (LOD) and limit of quantitatioft OQ) were determined from the calibration
curve as 3.3SD/S and 10SD/S respectively where &Pthe y-intercept standard deviation of regreséienand S
was the slope of regression line. The repeatabdity intermediate precision were determined byyaira) six
replicates of five different concentrations (2.50,57.5, 10.0 and 12.hg/spot) of dioscorine and expressed as
percent relative deviation (%RSM). hispidasample was spiked with dioscorine and the accunasyexpressed as
percentage of recovery.

RESULTS AND DISCUSSION

Standard dioscorine was prepared from dried tupetiianolic extraction, obtained as picrate crifsédion, repeated
extraction and purified by column chromatographlye Ppurity of isolated dioscorine froB. hispidawas examined
by '"H NMR and**C NMR and shown to be identical with previous répdt-3]. The dried powder db. hispida

tubers from 14 different locations were extractathv®@5 % ethanol to obtain crude ethanolic exttagtsoxhlet
apparatus. The yield of ethanolic extract was &9103 % by weight. TLC using aluminium oxide 6&/heutral

as stationary phase and chloroform: methanol (97v)3as mobile phase was performed to achievecdirse band.
A well define band of dioscorine at hRf 80 was otsd by visualization under UV 254 nm. It was caned to the
peak area for quantitation by TLC-densitometrichodtand TLC image analysis (Figure 1-3).
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Figure 1. TLC chromatogram under UV 254 nm; (from left to right lanes) dioscorine standard 2.5, 5.0,.3, 10.0, 12.5 pg/spot anD.
hispida tuber extracts from 14 different locations
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Figure 2. Three dimensional image of the scanninglTC plate by TLC-densitometry
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Figure 3: TLC image converted to greyscale (left)red chromatographic peak by Scion Image software (ght)

By densitometry, the light reflected from a blardetpof the TLC plate is measured and set as 0%rptiso. When
the absorbing substances are scanned, the absompti®ases with increasing amount of substancgloAof the
absorption signal against the migration distaneegithe absorption-position curve representingctirematogram
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[13]. By image analysis method, the acquired gralgsdligital image of TLC spot is computed to obtair-
dimensional dataset (distance, accumulative grdygtwcan be plotted and integrated the accumulagrag value
under the peak [10]. Both methods were demonstragede valid according to ICH guideline (Table The
polynomial calibration curves ranged from 2.5 -51®&y/spot.

Table 1: Method validation of dioscorine analysis ¥ TLC-densitometry and TLC image analysis

TLC-densitometry TLC image analysis
Calibration curve y=-12.901 X+ 94353 x + 192.99 y = 0.3436 X+ 108.44 x + 25.52
(Range 2.5 — 125g/spot) (**=0.9997) (*=0.9997)
LOD (ug/spot) 0.37 0.28
LOQ (ug/spot) 113 0.84
Repeatability (% RSD) 0.38-1.49 040-221
Intermediate precision (% RSD) 0.59-157 0.706 4
% Recovery 91.83+7.21 90.31+9.96

The dioscorine content d. hispidadried tuber determined by TLC-densitometry and Tihdge analysis were
0.72 £ 0.07 % w/w and 0.66 + 0.07 % w/w respectiv@he content of dioscorine ID. hispidadried tuber in this
study was much higher than previously reporteaeasH tuber (0.017, 0.060 and 0.12 % w/w) [1,5,A4Fording to
dioscorine toxicity, quality control of dioscorim®ntent inD. hispidatuber is beneficial to the consumer both in
medicinal and nutritional aspects. Analytical teigue using conventional inexpensive TLC with a @ibcamera
and image analysis free software is advantageous.

CONCLUSION

TLC image analysis for dioscorine quantitation waseloped and dioscorine contentDn hispidadried tuber was
established. This parameter could be used as dispian for quality control oD. hispidadried tuber in Thailand.
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