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Dye Rubber Content in Latex Analyzer by
Fourier-transformed Transflectance Near

Infrared Spectroscopy

Sayun Phansomboon®, Sujin Jenweerawat?,

Vichien Keeratinijakal’and Panuwat Supprung’

ABSTRACT

The objective of this study was to evaluate the ability of fourier-transformed
near infrared spectroscopy (FT-NIR) to determine dye rubber content (DRC) in field latex,
samples were measured in the long wavelength region (1000 nm — 2495 nm) the sample
range of 20.0% to 40.0% sample temperature was controlled at 25 °C, calibration set n
= 90. The samples were scanned in a circular cell cup and reflectance data were stored
as logarithm of the reciprocal reflectance (logl/R). The calibration and validation
equation were developed from the number of factors used in the calibration and
validation equation of F5. The Multiple correlation coefficients (R) of calibrations of 0.99,
validation of 0.98 with standard error of calibration (SEC) values of 4.63, bias-corrected
standard error of prediction (SEP) of 4.68 and the average of difference between actual

value and NIR-value (bias) values calibration set of 0.12, validation set of 0.98 was
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Thailand

2Department of Agronomy, Faculty of Agriculture, Kasetsart University, Bangkhen, Bangkok, Thailand
*Department of Postharvest and Agricultural process Engineering, Faculty of Engineering,

Rajamangala University of Technology Isan, Khon Kaen Campus, Khon Kaen, Thailand
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The best model were generate of original spectra show the FT-NIR spectroscopy for

prediction the dye rubber content of fresh latex.

Keywords: Detection, calcium chloride salts, rubber cublum, Near-Infrared Spectroscopy

Introduction

The fresh latex was essential raw
material for para rubber trees (Hevea
brasilisis), DRC the most requisite issue in
community enterprise and concentrate
latex industrials. In Thailand, by the current
system war the parameter for trading
fresh latex, the price paid to vendor
depends on dye rubber content. However,
the current method analysis is randomly
approximated by the convention method
hot-air-oven the methods it takes a long
time approximately 24 hours to process
and the gravimetric method (metrolac)
affected by many environmental parameters
in was destructive and the latex sample
contain high variables regarding the
variety, pararubber estate management,
maturity, harvesting and etc, based on the
total volume of latex produced annually
in Thailand will be lost from farmers or
trader if the trader over or underestimates
the DRC, the para rubber farmers at a

possible disadvantage. Therefore, an accurate

and dye rubber content measurement
system is required to make a fair trading
for both traders and farmers. It is non-
destructive discrimination monitoring of
sample properties was of great importance
to ensure the generally accepted that the
quality of the field latex and concentrated
latex by fourier-transformed near infrared
(FT-NIR) Spectroscopic is transmission and
reflectance measurements long-wavelength
technigues have been used as a latex is
regarded as a colloidal dispersion of rubber
hydrocarbon in water, the diameter of
whose molecular aggregates, range from
0.5 to 1.0 micron (1/1000 th of a mm).
In addition to rubber hydrocarbon, latex
contains proteinaceous and nitrogenous
substances, carbohydrates, lipids, inorganic
ions, carotenoids, resins and enzymes.
Being a natural product, the proportions
of the above substances in latex varies
depending on various factors such as
clone, season, soil conditions, tapping
method and the frequency, the age of the

tree, etc. Therefore, the density of latex
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also varies depending on the composition
of latex, the main factor which influences
the variation of density in NR latex. and
cost-effective analytical way to assess
latex quality. A number of studies have
reported calibration models for determining
the protein content models for DRC
analysis.

Near infrared spectroscopy (NIR)
has received considerable attention in the
last years, as a tool for rapid, non-
destructive, nonexpensive (1-5 % of the
wet chemistry procedure cost), of simple
application and that allows simultaneous
assessment of multiple parameters of
biomass composition [1,2]. The combination
of NIR with chemometric tools allowed
the development of multivariate calibration
models for the rapid analysis of the
chemical composition of feedstocks

To ensure reliable prediction using
the correlation of NIR spectra with the
reference data from biomass composition,
the NIR methods must be calibrated to an
accurate primary reference analytical
method. For this initial calibration, advanced
multivariate models are developed, and
although the process cost is slightly
increased (30% of the wet chemistry

procedure), they are still lower than the

wet analysis [1]. Besides, another question
raised when building calibration models,
is the necessity to have a large variability
of the calibration population and of the
chemical characteristic of the samples [8].

Most frequently this variability is
reached by sampling over different times
and locations, what increases the process
costs. To avoid such additional costs,
some authors have wused different
botanical fractions from biomass to increase
the variability in calibration models [8].
One promising alternative for increasing
sample variability would be to use various
feedstocks. However, literature [3,8] is
scarce on the use of multi-biomass
calibration models inwhich one single
model combining different biomasses is
developed.

According to Liu et al,, 2014 themain
difficulty in  building suchmodels s
associated to the dissimilarity among
biomasses (different NIR spectra). It is s
not practical to develop a NIR calibration
model with species showing large
dissimilarity. So, to ensure a good prediction
and reliable result, principal component
analysis (PCA) was performed to justify
the development of a single calibration

model containing three different biomasses.
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Besides, the usual statistical parameters
(calibration and validation plots, calibration
and validation errors, among others) were
used to ensure the confidence of the
models.

The objective of this study were to
evaluate NIR spectroscopy for measuring
the DRC of latex and to establish
relationships between the nondestructive
NIR spectral measurements and DRC

prediction.

Objectives

To evaluate the ability of fourier-
transformed near infrared spectroscopy
(FT-NIR) to determine dye rubber content
(DRQ) in field latex

Research Methodology

1. Fresh Latex

The fresh latex were provided by
Kalasin province, Northeast of Thailand.
Their dye rubber content measured
conventionally, spectra of latex were
separated in to sample range of 20.0% -
40.0% sample temperature was controlled

at 25 °C, calibration set n = 90

2. Chemometric analysis of spectral

acquisition

Fourier-transformed  Transflectance
Near Infrared Spectroscopy was operated
in the short wavelength region between
400 - 1,100 nm. One spectrum was
measured per sample and a reference
measurement of Chemometric analyses
were conducted using The Unscrambler
v10.1 software (Camo Software AS, Oslo,
Norway).

2.1 Pre-processing and principal
component analysis Vector normalisation
(VN), multiplicative scatter correction
(MSC) and second derivative were used as
pre-processing methods. These pre-
processing methods have been successfully
applied in similar data obtained for
kiwifruit (Chen & Han, 2012; Moghimi et
al., 2010). The data were smoothed using
Savitsky-Golay method (101 and 35 points
for 5990e4250 and 9850e7960 cm’l,
respectively) prior to pre-processing to
reduce the noise produced during
acquisition. Principal component analysis
(PCA) was conducted on diffuse reflectance
data (n = 300). Through PCA, besides the

reduction of the dimension of the

variables, the effect on the variance
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contribution of wavelength (x-variables)
and the different data pre-processing
methods were assessed. Calibration was
performed on n = 210 samples. A
randomisation t-test of validation was
used to compare the predictive accuracy
of the model, by using 30% of the dataset
(90 spectra randomly selected).
Selection of a representative
calibration sample set. Spectra acquisition
and determination of reference values.
Multivariate modeling to relate the
spectral variations to the reference values
of the analytical target property and
Validation of the model by cross validation,
set validation or external validation. One
of the multivariate regression method
most frequently used in quantitative NIR
analysis is the partial least-squares (PLS)
regression, which will be briefly describe

in this study

3. Dye rubber content analysis

To calibrate the meter, the correlation
between the actual dye rubber content
measured by standard laboratory
method, 150126:2005 and A test portion
of 10+/-2 g. from a representative sample

of latex, accurately weighed by difference,

using a 20 ml weighing bottle, is poured
into a petri dish having a diameter of 10
cm. The latex is coagulated using a
sufficient quantity of acetic acid and
heated over a steam bath until a clear
serum is obtained before it is pressed with
a glass stopper to a uniform thickness not
exceeding 2 mm. The coagulum is
thoroughly washed and placed in a
thermostatically controlled oven at about
65 oC. After drying rubber is cooled in a
desiccator and weighed using an analytical
balance. Drying and weighing procedures
are continued until the coagulum is dried
to a constant weight and the dry rubber
content is calculated from the weights of

the dry coagulum and the latex sample.

4. Prediction models of calibration

equation development

The partial Least Square (PLS)
regression method was used to develop
calibration models for determining the
protein content. The PLS calibrations
were performed with the Unscrambler
program version 10.1. The optimum number
of factors required to minimize over-fitting
was based on the standard error of cross

validation (SECV). The validation samples



6 215515IM81A1895 Avaray / U7 42 aUuy 2 n3ngIau-suIAL 2563

set was then used to test the performed
calibrations. The standard error of prediction
(SEP) and the correlation coefficient of
the reference values versus the NIR
values(R-pred) were calculated

Prediction models for moisture,
soluble solids content, water self-diffusion
coefficient and firmness in HB and LB
osmodehydrated kiwifruits were developed
using partial least squares regressions
(PLS). This procedure has been successfully
applied for different fruits for the
nondestructive  assessment of  SSC
(Arazuri et al., 2005; Chen & Han, 2012;
Slaughter & Crisosto, 1998), DM (Qiang et
al.,2010; Slaughter & Crisosto, 1998) and
firmness (Liu et al,,2011), among other
parameters. Individual PLS regressions
(PLS1) were conducted by using the
spectral acquisitions corresponding to the
whole range of wavelengths and the data
pre-processing method selected with
reference to the results of the PCA. The
process of extracting the optimal number
of latent variables (LVs), important to
avoid over-fitting and under-fitting, was
determined by using the minimum value
of predicted residual error sum of squares
(PRESS). The prediction ability of a model

is given as root mean square error of

calibration (RMSEC) or prediction (RMSEP)

and the correlation coefficient (r)
between the predicted and measured
value of the attribute. Calibration was
performed by using the 70% of the
dataset (210 spectra randomly selected),
while the randomisation t-test of validation
was used to compare the predictive
accuracy of models, by using the 30% of
the dataset (90 spectra randomly selected).
The values of PRESS, RMSEC and RMSEP
were calculated using the equations from
the literature (Chen & Han, 2012; Liu et
al,, 2014; Qiang et al.,, 2010). Only three
samples were excluded as outliers for all
the predictions, considering their high
leverage and high residual Xvariance. The
accuracy of the predictive model was also
studied by calculating the residual
predictive deviation (RPD) obtained by
dividing the standard deviation (SD) of the

reference values by the SEC (square error

of calibration) (Williams & Norris, 2001).

Result and Discussion

Fig. 1 shows the raw spectra of the
fresh latex were provided by Kalasin
province and different to determine dye

rubber content (DRC) in field latex,
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samples were measured in the long
wavelength region (1000 nm - 2495 nm)
the sample range of 20.0% to 40.0%
sample temperature was controlled at

25 °C.

Conclusion

Using PLS methods to develop the
models of this study, the best results are
r = 0.89, RMSEC = 4.09 N for calibration
and r = 057, RMSEP = 657 N for
validation, using the original spectra of 64
scan number and 2 cm-1 resolution
without preprocessing. The results show
that kiwifruit firmness prediction by NIR
diffuse reflectance is feasible. The
handheld NIR spectrometer could be
used as a Dry Rubber Content analyzer to
predict DRC accurately for price
determination for Latex trading, a spectral
acquisition system of a single sample

should be used.
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Table 1

Descriptive Statistics for dry rubber content in field latex samples.

Mean SD Range cv
Calibration 33.31 6.35 20.62 - 40.75 19.06
Predicted value 33.44 6.16 22.73 - 39.52 19.03
Table 2.
Characteristics of calibration and validation sample sets of DRC in fresh Latex used.
F R SEC SEP Bias
Calibration 5 0.99 0.18 - 0.000
Validation 5 0.98 - 0.99 0.029

Line Piof

(1‘) (73) 45y 217 (2é9) (361) (43‘3) (503 (577)  (649) (72‘1) (793) (8(715) (937 (10‘09) (1081) (11‘53) 1225) HZbﬂ (13691 (14‘41)

Figure 1 initial spectra of calcium chloride content in rubber cublum with different moisture content

Variabies
T
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Regression Coefficients (B)

Figure 2 Second derivative spectra of calcium chloride content in rubber cublum with different moisture
content

Predicted Y

45

v =0.9685x + 1.0422
40 R2=0.98
RMSEP = 0.99
SEP = 0.99
35 Bias = 0,029
F=5

30

25

Dry Rubber Content (DRC) predicted values

20
20 25 30 35 40 45

Dry Rubber Content (DRC) reference

Figure 3 (a) The analysis results of PLS regression coefficients for calcium chloride in rubber cublum
using the data adjusted by smoothing technique and second derivative technique under the light
frequencies ranging between 4000 — 8000 cm™!
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Predicted Y

45

y = 0.9992x + 0.0259
R?=0.99

40 RMSEC=0.18
SEC=0.18

Bias =0.00
Fhy

Dry Rubber Content (DRC) predicted values

20 25 30 35 40 45
Dry Rubber Content (DRC) reference

Figure 4 (b) The analysis results of PLS regression coefficients for calcium chloride in rubber cublum
using the data adjusted by smoothing technique and second derivative technique under the light

frequencies ranging between 4000 - 8000 cm™



12 215515IM81A1895 AvaIaY / UV 42 aUuil 2 n3ngIAN-5UIIAY 2563

angiuna sl lundndasierayulwsiddiunauvasiiugn
ungnlusUuuueuaugaluvissnain
Chemical pattern of WAN CHAK MOD LUK in commercial

product capsule in convenient market.

Ufjwa A3dums' o9y vinuns® wazsivde wana’”

Patipon, S.!, Orathai, T.%, Thawatchai, L.>

[ 1

Unanes

nsAniiigUszasdifiefnuaefiuiaaeiflundntasioagulnsiddunaues
Judnuagnlusuuvvetuadgaluisnain lundmiauunys 9w 13 dreene lagld
Methanol 1udvihazae afafieds Sonication 30 w1t figagives nsosuazsilviusi
n&rntuldsruufmniiuandieiu 3 szuu fie Dichloromethane : Methanol Tudasdau
99:1, Dichloromethane : Ethyl acetate: Methanol Tusnsnd@iu 93:4:7 uag Toluene : Ethyl
Acetate $s1dau 75:25 Intdnyidnuazues TLC Chromatogram WuUi1@13ainfI9e19
TugUnvuswiauaUgadl TLC Chromatogram 7 adneadsiudeg 1aiussuiiisuluana
Curcuma uagmsliignieindouiifisheuagliouuaskavosdn hRF Auansisiy Wt
naiuTIuTNiegsmThnsigaiendnualliuiniy Woerldes ouaquitaUseine uasld
uidugudeyaveusasfiuiiifuilanuiudnuegnedslade Wedumsduasesiuiioa
waztfunsmuaNANN KGR aeiITiduNaLvsidnungnsoly

o o w a

AdAeY : naRsiuel Iutnungn euaUya

Hsangrunaduasuguasiuatnuluungld e.vuesiive 1.905571
2 159N TUREUATUGUAMNENUAUNVETUNTN AUV NG D5 UTeuAe 2.8415U51N13
* nesAuAseLarduasu)li g nsunmdunulnauazunndiudiulng

" Doctor.aoteza@gmail.com



Koch Cha Sarn Journal of Science / Vol.42 No.2 July-December 2020 13

Abstract

The aim of this study was studied chemical pattern of WAN CHAK MOD LUK in a
commercial product capsule in convenient market. Thirteen sample collected from
Nonthaburi province weight accurately 5 ¢ each of the sample, in powder, add 25 ml of
methanol, sonicate of mixture 30 min at room temperature, then filter and evaporate
the filtrate to dryness. Dissolve the residue with 0.5-1 mL of methanol. TLC
Chromatogram was developed in three different mobile phases; system 1,
Dichloromethane: Methanol (DM) at the ration 99: 1; system 2, Dichloromethane: Ethyl
acetate: Methanol (DEM) at the ration 93:4:7 And system 3, mixed of Toluene: Ethyl
Acetate (TE) at the ration 75:25 then, after removal of the plate, allow it to dry in the air,
and examine under ultraviolet light, locating the spite. The results presented that TLC
chromatogram was given the best resolution in separating that showed in spot and hRf
value. In addition, this technique is limitations used so depending on the quantity and
interfere of dosage form for analysis. Therefore, this method was given the same chemical

patterns of this sample and given the different in valuable.

Keywords: commercial product capsule curcuma spp.
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Abstract

This research was aimed to 1) study local wisdom about fermented food
technology in the ethnic food culture of the Thailand - Cambodia border regions, 2) study
the properties of fermented foods caused by local wisdom of the Thailand - Cambodia
border regions and, 3) analyze patterns and compare local wisdom related technology
fermented foods in the eating culture of the ethnic groups along the border of Thailand
- Cambodia. The main contributors were doctors, local sages, and people in communities
that have knowledge about fermented food technology and eating culture in each ethnic
group. Data were collected from in-depth interviews and small group discussions and
examined the quality of data by means of triangular data verification methods. The
results of research were revealed as follows: 1) Thai-Lao ethnic groups preferred to use
spices and seasonings with unique flavor to cook their foods. Cooking methods of Thai -
Lao ethnic groups have varieties of grilled, pounded, steamed, fried, blended, spicy
mincemeat salad, and boiled. Processes that were not found in Thai - Lao ethnic groups
but they were found in general foods like stewed and smoked. While the knowledge of
cooking Thai - Khmer ethnic groups would inherit only within the family. The main
ingredients used in cooking are salt, fish sauce, monosodium glutamate, coconut milk

and fermented fish. Sugar were not wanted. Fermented foods were found in both ethnic
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groups are eight types, namely, wort, sour pork, fermented fish, sour beef, Thai sweet
fermented rice, pickled vegetables, pickled fish, and sour fish which were contained by
rice, fish, pork and vegetables as the main raw materials. 2) Properties of fermented foods
caused by local wisdom of ethnic groups in the Thailand — Cambodia border were found
that the chemical composition of fermented food products of Thai - Lao ethnic groups
and Thai - Khmer ethnic groups would be in accordance the main raw materials, and 3)
the results of the pattern analysis and comparison of local wisdom about fermented
food technology in eating culture of the Thai - Khmer ethnic groups that were compared
with the Thai - Lao ethnic groups living in the Thailand - Cambodia border found the
Thai-Lao ethnic group and Thai - Khmer ethnic group have eating culture based on their
local wisdom, inherited from ancestors, and transmitted to their children as well. Even
there were different in the process making fermented foods of both ethnic groups, but

there was similarity in many types of foods also.
Keywords: Fermented Food Technology, Local Wisdom, Eating Culture
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Investigation of Extraction Methods, Antioxidant and
Antibacterial Activities of Crude Extracts of

Eurycoma longifolia (Pla Lai Phueak Yai) Root
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Staphylococcus  aureus wag Vibrio parahaemolyticus WUIIANUTUTUYBADTIUEA BNl
wazaf llunsadnayulnsdutiadeiifinalensuardnsnasudovlawazUsunavesans

wenwailtuansatiavieny dnasonseengriafueyyadase waskuafliselaunndneiu

AraAgy: ayulns Uanlvaiienlng) Tnsadin Muesyyadasy duluadie

Abstract

Pla Lai Phueak Yai ( Eurycoma longifolia) root is a valuable source for
phytochemicals, which is an important ingredient in drugs and dietary supplement products
in Thailand and other countries in Southeast Asia. There are various biological properties,
including antioxidant, antibacteria and sexual stimulation. The objectives of this study
were to investigate the effective method, antioxidant and antimicrobial activity. The result
showed that many factors, including ethanol concentrations, type of solvent, temperature
and period of extraction affected on antioxidant activity. Extraction by using distill water
at 60°C for 6 hours and 30% ethanol at 30°C for 4 hours were the most effective method.
The antioxidant inhibition, amount of antioxidant and total phenolic compounds of these
two methods were 71.22%, 0.302+0.004 mg vitamin C/¢ DM, 353.07+20.53 mg Gallic
acid/¢ DM and 72.27%, 0.3063+0.003 mg vitamin C/g DM, 330.40+16.00 mg Gallic acid/g
DM, respectively. In addition, the ethanol crude extract showed potential inhibitory effect
on Escherichia coli, Listeria monocytogenes and Samonella typhinurium and showed
bactericidal effect acainst Bacillus cereus, Staphylococcus aureus and Vibrio
parahaemolyticus. While, water extract showed a little antibacterial activity and no
potential against was observed. Therefore, the level of ethanol concentration,
temperature and duration of the herbal extraction were direct and combined factors on
type and amount of the phytochemicals in the crude extracts, resulting in the different

antioxidant and antibacterial activity.

Keyword: Herbal, Eurycoma longifolia, extraction method, antioxidant, antimicrobial
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9IAUIENBUAI TN N Y HANVBIATANANEY
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v v

W Ineduegiuridnvesdninazansuay
dndrudeayulng szeziian gaumll Ay
WL TULaEsTINYIAvRIRYINAEaNY karn1sl
irv09a15 (polarity) (Ncube et al., 2008)
Tunsmswammadaisnisadafii el
A LAz USIEsana anntsgadely
fumeunszurumsara uazanduyunsal

e
UszaIA

iiednuniladedifinadeiinisatnsin
Vanlnaidenlng wasn33imunvauing
A529d0UNUS Uua1sUsEnaudl usdn
Wavin asinueyyadasy LLazqm%‘é’ma%a
DATTUATWUATILS 8UDIATAR ANLIUTIN

Uanlvaiiionluey

4 ad a o
2UNIaLazIoN15I9Y
1. daggunsaluazarsiad

1) @5asaneo51Uea 99.9% way 30 %
2) L-Ascorbic acid
3) ansannnvesayulng
Uanlvalenlug
4) w3nsaUalasinlndiaes (Libra
S12)
5) DPPH (2,2-diphenyl-1-picrylhydrazyl)

0.1 mM

6) LASBILND
2. N15NUAI0E1948SNITIASENAIDE 19

yaiusinvesayulnsvailuaiiion
Tngglutrafouliuiay - w1y 2561 210
JIMTAUNIEIIANN UHINANTIIANUEE DN
Wunuuuqudnihluiunauazaslulsmin
WU 3 U LLasaUﬁqquﬁ 60 DeFLTALTYA
Wy 4 $las wdnhluualandenuaznsos
Hunseaues 60 WiUlTeamgivewiiose

9 Y

inlUldvaaauainmeideng 9

3. msanaverusnvarlvaidanlug

A32980UUTEANS NNURIITNTENA
arsansindarlvaidenlng 24 75 14
LNUNITNAADILUU 2x3x4 Factorial in CRD
11 3 Jadendn 1) seAvgaumgi 2 sedu Ao
30 way 60 pALTaLged 2) Sxerianiunig
nin 3 SEAU AD 2, 4 LAy 6 WU, 3) AU
WUTUVDILDEI1UDA 4 S¥AU AB 0, 30, 50
uaw 95 % il 24 VML 9 Ay 3 91 YNNI
wudltresinlanlvaliennetos uealy
dadau 1: 11 (5 nSu i 50 Aadans) way
munugumfilagsaiuaugunall e
anaudnasalunsesniensza1unsos
Whatman Lue9 42 il ethasadaneiuly

negauna bl
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4. asradgavgnsarsanang1ulun1sa U
ayyadass DPPH

N3R5 UANANNITATUNITIU
d@158u3agdsy DPPH (2,2-diphenyl-1-
picrylhydrazyl) v09@15a@AANEIUAILIZUDS
Sompong et al., (2003) Iasthasanane v
0.3 liadans ldnaonvnasalallivalsazans
DPPH Tutesnuea (0.1 mM) 1.5 fiadans as
Tunanliigdu 1WSsuisuny positive
control (t857U®a 0.3 ua.+ DPPH 1.5 ua.)
@74 negative control (@15anARE1U 0.3
1A+ 1951U0a 1.5 1a.) NANLIIA8AULaY
fliluifinfigamgirennu 40 wf wérin
AganAuLasiinTmEInaY 517 uiluiuas
Tneldosueadiu blank thandildumuan
Wosifusn1sdud sasouya DPPH (%

inhibition) el dgns

% inhibition = w
Ao

A, = ANNITYANAULAIVDUBTIUDR

ey DPPH

A = AMNNSRANAULANYRIANTANALAY

DPPH

A, = AMNNSAANFULANYRIANTANALAL

bDTIUDA

A3AUIR Mg Ascorbic/g Sample

1) asananieul

X=(%Inhibition- 0.4156)/2.4943xDilutionx

YSumsansann
1000 x Wmtnsegs

(n31)
2) @nsanmeeLes1uea

X=(%Inhibition-1.7794)/2.6554)xDilutionx

Y3umsansann

1000 x WIMHINAI9E19 (ASY)

5. M153AseiUsuIaiivedansiaiin

Ura1san ey 0.2 ua. ldvaen
naasdlA ua1sazany folin-ciocalteu’s
reagent 10% 0.2 ua. wazlAulyLa gy
ANSUBLLA 7.5% 2 1a. Haudndaeiu LAy

Lilungefigamgivieaunu 90 Wi udvind

X 100AANGULAINIANNYIATY 765 WIULAT 111

U?mmmi‘?\luaﬁmﬂﬁgwmiugﬂsuammLma
an lnewSsuiisuanitinldfunsvinsg
nsawnaan tneldiest1ueatdu blank
(Sompong et al., 2003) (Wi 2-5)

A3ANUI MeGAE/g sample

1) @sannnieul

= OD765+0.0056 x Dilution x UYsu1as
a15anm

0.0099 x 1000 x thutindeea

()
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2) @15aNANIYLe5IUBA

= (OD765-0.0101) x Dilution x Usuas

ansana

0.0099 x 1000 x U nUNAIDES

()

70.00
L 60.00
i 50.00
.40.00
b=
53000
<
€20.00
10.00
0.00

y = 2.4943X + 0.4156
Rz = 0.9997

0 10 20 30
Ascorbic concentration g/L

AMA 2 NTMNATTILATINEAINSA TN
auyadase DPPH vorimiudnanududu 5 10

.0099X - 0.0056
= 0.9995

Abs 765 nm

) Concentration (ppm)
AA 4 nssnesgIudmulieseisinaiiuedn

y = 2.6554X + 1.7794

80.00 R? = 0.9991

60.00

Inhibition %
N
o
o
(=)

(diesuea
20.00

0.00
0 5 100 15 20 25 30

Acravhic CAancAantratinm </

AT 3 NIMNINTTIUANINEINTLUNTTAIURYYA

da5% DPPH v093niugNnuiduty 5 10 20 30
40 way 50 Jaansu/ans

1.20 =-0.0099X + 0.0101
Rz = 0.9994

1.000

0.800

0.600

Abs 765 nm

0.400 (daa1uea

0.200

0.000
150

0

50 100
) Concentration (ppm)
o o oa o PP
2N 5 AT s U IsiUIINauean

Havun (TPQO)

6. N1INAFDUGNE YDNA1SAANADNISETUE

(Wauuailiselneds Agar well diffusion

ldansanasnvailuadonlugain
351910 waziesueardusinazate wasd

3

gnSAueuyadasy DPPH fian Tunsaill

e

& A

NAABUAULUATLSENBlIA 6 @18Wug Ao
Escherichia coli, Bacillus cereus, Listeria
monocytogenes, Samonella typhinurium,
Staphylococcus aureus W & ¢ Vibrio
parahaemolyticus Tagthumwihmsinesides

luewnsivia Luria Bertani Broth (LB) Ui
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a

aaunndl 35 s waldua 1u a1 18 - 24

Falus anduiidoideduomsmandy
17 4 Falus waziifeuuaiiFoaneus
nageunIUsuAINy wlinadu 0.5
Mcfarland (1.5 x 108 CFU/ml) fing Taifiesl
Aaolsd 0.85 % udImIrvdaugNi v03ans

v a

anasinUarlnallenn 1978 Agar well
diffusion (A 6) Tnev i enuailiSeans
ftugvnaeusimandeliuuemndss
W ouds LB Aaelsltud i Usiranniie
(cotton swab) mmfmquué’wmﬁﬂ
U51791719 0 YUIALFUN 1UAUTNAT 6

a a

188145 LANAISANAN AU LT U 300

dadnTunedadfing USunsvnquas 100
lulnsdng 7937 gamniveadunan 5
Falus anduinlududigumgd 35 oean
waldea 1Wuna1 18 - 24 Hilus AsIvaey
Han1snageulag IR UNIuANENaTS
Toududs (inhibition zone) Fevefilesans
Awoslumiefiadiuns vhan 3 s Tagldin

waz DMSO Juganiuauiilinaay

NaN15I8

NANITATIVFIUGNG haz U3 U 1048156 10

OYYADATZ

PNNSATIAABUUTLENT NINVBIID AT
anarssInUanlvaianiaviun 24 35 wuinbi

AMAINYRIANTAN ANEIUILIT 99T AN

waneaiu IneseauAnuudureesIues
gamgiuazszeznanildlunsadadidvina
M nswnmsthasaiaveTuimagey
n1se8nqs AueyuadaszlinauAnd iy
warilvangdsiuszavsnmaslunisldaingn
Uanlvaiilenlngjfivszavdamlunisesngws
Iumiﬂﬁﬁua‘gnaugaﬁasz (% inhibition)
WINNI1 70% AUTUETA UYL A ATY
(M BUY 1A UIR1EaUg) 11071 0.30 mg
vitamin C/g DM waza1susznauil usdn
WanuaLad sunnda 300 mg Gallic acid/g
DM faiandlumsnadl 1
Tundsilidenandvinazansiosuea
waztnduun 2 33 i et luldlunnsade
FBusnde msldinduiigunai 60 aaen
waidoa diuum 6 Falus uardnisde nisld
L5 LeALTNTY 30 % A gavgd 30 8
waldud w4 92l VeiIsh 1 uaz 2 figv
AuBYyadaTy USHENIAUeYYadaTy Way
ansUszneufliuedniavun iswihiy 71.22
Wy 72.27%, 0.302+0.004 mg vitamin C/g
DM wag 353.07+20.526 mg Gallic acid/g
DM, uag 0.3063+0.003 mg vitamin C/g DM
ey 330.40+16.00 mg Gallic acid/g DM
a1y Fauandunned 2
dmsuuTunuansdueuyadase
LaznITeBNMBE OB AT YR TAfR
weulusyavgenadunaunanarslungy
flavonoid wag phenolic i @a1u1saarinls

AIBUILAYLDANDT0R AOAAE DA UNA



Koch Cha Sarn Journal of Science / Vol.42 No.2 July-December 2020 49

sl

n1sAnwfiduLn Inslanizweanegoaia
Anuandsalumsiludvhazanglafnii 39
Wudhazated draulalunsldadnans
ayulwsd Fansvdauvudda uazaasld
Loanased 70 % Wesnduasavaediiey
1NN AriidveEnsazaneariiumad
15918 wazthanseiifidfyeanun Tneaniz
3z 817 uU5 u1as flavonod ldunnnan
(Bimark, 2010) Wena1ny ueF 9y 28 Lfi
ANNENsatuNITainansng Ui ueaNK
wadfiwndewdaldunniu msesiaesiuen
waziusuealuvinlitoules polyphenol
oxidase WUsunuliansindflueald enaay
anas uinslissednairesinaluiina
sunuliaisaenaianas (Lipomik et al,
2005) g La51uea 80 % asaraiiqus

ﬁﬂuau%aﬁaizqqqm (Azwanida, 2015 )

v
°

wenntumsatasnvainaenlnadaeii
2zle superoxide dismutase (SOD) Tusgau
Anudfutuige @l naaudAiduansdu
auyadasy wazdaldansusenaugIlaunluy
Wsdu nduwdamlse wazlnalalusau Tu
USun 3.3-3.5 >10, >20, hay 30% nae
(George et al., 2016) pgnslsAmuuSanaLag
ﬁjﬁﬂaﬁﬁuagﬁu nslaaaunng 9 oY (510
adu ) F3msatn wasdvhavanefianeiu
Iun v n3eusanesed aus usaLay
1051uea lngagliusunmansansa wazans

Wqﬂmmﬁﬁmaﬁu (Elhag et al., 2016)

91NN15ANYITS N158A ATIN
Vanlmafionlngfiunnsnatureswiiagav
avany guvqduaziiand ldadndnase
UTUNULALAMAINYBIETANANYIUABNNS
ongiaduayyadasy Tnevia 3 Yadeiing
Tnenswuariiavinasufudaiuiwouden
i lF i mngay S uannslddndau
ayulnssedviazarsluseduimuzan
1:11 3ensldueanegeaiduasatauiu
4 - 6 Falue vsonsliindusiazatsus
Bananataeenlunionsituiadoiiugiu
Tnsnssuniieifingamaivazadnyilviiy
USinauansanalesnunainnty uasiinase
arseengns uaznsduoyyadaszlyl
WANA AU @BAAE BIAUNITIIEIIUVD
(Azwanida, 2015 ) AULUSUTIUVDIET
atmdulumutianaiild siadviazane
oH gaumgfl vuavesduduiiv wasdndu
vosayulnsnoarsagared aundld 1: 10
favardtonuaidutadei uguidse
AMAINEANTAN A wazsmianadadunou
sneaztdenUdang ey wazimaluladnig
Fenssudldlunszurunisudnidunase
UTUaulardiuUIEnauvBIaITng Ny LAl
Fafwnadaisnisadad vayulngly
QREANNNTTUNITNANLITIFDITNINRUIBE
selounmeiinadeamngnuiaiilanss
pgslsimunsaianUanluaiion
Tne3snsldimeisnsdunioudluthdeu

wieurg uludnwazvenisd uduui
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1Y

anulng siadsnisaeandnlusedvaiy

a

Wanazgaainamunzn1uIs i daey

Yy Qo [ IEY) & oo
yvungsaansaldlmauiu sz duisi
Iasiueuyadassluszavgaduiediy
upNR9zdnafaUTIIULAZESTEADY o N3

TulloesnUanluwaiilonlg)
KANITATIVAIUGNGAIUBUATISSE

ANNISNAFBUGNS FHukuATISY
WU ensananerusinUanluaiientugime
lesupaduduunafienelsa 3 wie fie £
coli, L. monocytogenes Wag S. typhinurium
wazguuaviisunelsa 3 ¥a Ao B. cereus,
S. aureus Wa V. parahaemolyticus W#an3
afmnerusnUanluaiidenlug faeilsl
anunsasiuuaiiisels wassududeldifies
Fraamile Faanddunsed 3 wasnmd 6

AINNITNARBUNNENTINNVDIAS
ataneuiileunannisatafiuansnety Ans
THueanegedidudivharangaunsaannans
wgnwadoanuilafninvinlidualunisen
Fouvaiidelunisnelsaldunnsnsminnisld
dndudviarareiieongns Iiiieduds
Wpetanamiaiaty tiensendusdvi

¥ 1%

AYANYNWANNNNITREN9NI19v @15ann

U

o
VY a‘

aunsaeengns dudawuafiielauiunans
WiawSsurisutuansanad bsannnisans
PELEANDTRR LIBIANAUNTATITAzAY

ansnalusedlaunwelilaiuisavinaie

wuafi3eld damansuszneu  uednAdigns
Wuansdueyyadase (Das et al, 2010)
ANaINsalunIsiueu Y AdaTE LAz
wafiSerfunamnanasvatenauiduazgn
anmeonui1ainsinvaluatden laun
quassinoids, triterapenes-type tirucallane,
p-carbolene  alkaloids,  cathin-6-one
alkaloids, squalene derivatives, biphenyl
neolignan, proteins, terpenoids, cardiac
glycoside, @15UsgnouUN uoa n wag
wWanlauesa (Rehman et al,, 2016)
MnnsAnwsYazatea1eiulile
USunasansanafiunnene Tngianiznnsld
WsTUea 1e51uea wazdn avliSunmans
afneae 1.2-15, 1.8-5.3 wag 2.4-4 % a3
Tihilenavilvgaudsludenuainuas
Uu0ugedia 35% (Elhag et al., 2016) uans
ThiuiniinasoUsunuuazviinaisngnw
wilvessnuanlwaientug Fedisneauin
weanegedansnatauenalsuldifieen
guslaalunisduaduzismiedudns
wuslwad (anti-proliferative) wanaliliud
AU wseAulwad (Cytotoxic) 52U
asnsnTenanSe warkuaiSei s
Na g an1aseALaENa Ny BENIN
Eurycomanone Ly Eurycomalactone ey
4158w 9 \Judu (Rheman et al, 2016) @
aonndesnunsldaisadaneiuandsildy
suealufwhazanelundifiannsas

uagdudinisiasyuuaiisenalsala dusu
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flganmsatadaeiinalunsadaansls
Houniwiusinauazsiindednaudduds 3
andunamanasminialiuosdadqns
\issdudalddansadosaindannuguuse
fosnin daulvgifignivnsdaaiuavnim
annnidsildnaaluudimenusiu

faduil eaanuvasadenisld
Usgloviainarsngnuiadainayulnsg
vdnadadndusosiluuenduasiien
wiulugnanynssundneuautlagiu tens
iUl selovdlaognauduglun1ssnw
TsanFoifievageauain inaglautuae
dusunsedefuslaaldlunsdiisienie
Tasvansludiuawniiuly annnsdnw
Aanuduivszaumaglnenagauauiuy
ﬁwﬁ'daiﬁlﬂmmiﬂmaﬁué (mutagenicity
effect) uuailionuinansannfisedv 877
war 1,750 lulasndu/anu vildide S
typhinurium wag E. coli flaladiiiiaunf
(revertants colonies) 17.68+0.4 uag
17.5520.27 11nnInguaiuas (6.6610.57
Talatl) (Aida et al, 2016) Fsundunannan
a15na ugan1aven win p-carbolene
\losnnflqvdiuivielwaduiowugnssy
(genotoxic) wagnalyiAan1snalewusg
(Razak and Aidoo, 2011) 31nn1sAN¥IAIY

<@

WuNuseAumadnalueaddnd waduzisa

[%

A & a o A
LASLhUANLIY ﬂ?qﬂJLUuWEﬁ]Wﬂﬂﬂiﬁﬂ(ﬂWlﬂ

=]

INNISANARILWDANDTDAALUINAINUN &

mMswuzibildansanasinUanluailaniiann

Fretuazeanegediseiu 300 way 200
faandw/Alansu/ S lnelduansanudufie
(Shuid et al,, 2011) n15l¥ luszaua 9i e
1,200 fiadnsw/Alansu/fu Tunyiliidu
fivegnadunduluny thasdufivinanans
eurycomanone (Chan et al,, 2010) @ 3 ﬁ?u
Felduuzdbidisnayulnsunldlunisnes
waR asuUsEmwnzeasduiivde
SumeunselusEAuad uiaIssuuszniuly
sUsuurasITInUalvaiiion ﬁgﬂLLUULLﬂU"Qa
qnNasu NIUNLALY (nsafadaetn) uay
asldlusydufionyan welwseniglddu
arseenuavldlvidnsavaulusiesnegann
viuly

dsd

9

innsinwdladeiifideussadnsamn
nsadaasngneaiiainsinUatluaiien
Tng) msartalngléinduiigungd 60 ssmn
waidua uiu 6 Falus wasnisldiesuea 30
% figauvindl 30 ssrwaLdoa Ut 4 Falu
TUTuuasausu i adase uag
ansUszneuTiuednimue wasiiu 0.302
mg Vitamin C/¢g DM Lag 353.07 mg Gallic
acid/g DM, wag 0.3063 mgVitamin C/¢ DM
way 330.40 mg Gallic acid/g DM @ua16u
wenanduarsatane1uiildiesiusaarie
mmsaé’ug’wﬁa E. coli, L. monocytogenes

Wag S. typhinurium UazaNnsaauaiiise
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16 3 ¥7m Ao V. parahaemolyticus, B. dasy wararsusenauflusdnyiaviun 1sedl
cereus Wag S. aureus A AU UTEH UAINY nasiortinuesaTNgnwILAlluasainne1u
Wuduiesuea guvgil uarszezaInns  uavdwnaneniseengnsAueuyadaTTiay
afaduladeiiinaneUnnauensdueyya  wuafide

[5]’1‘5'1\‘117i 1

navasszAutaduluisnisaineie degnsiueuyadasy Ysuuasinueyyadassuazaisusenauiluedn

RauavesansataneuIinUanlvaiilenlugfaeisane o

d1siuayya ansuszneuiluedn
. 3 dadsy v
Uasgiisnswaranisain % N15EUE (mg vitamin C/g (me Gallic acid/g
DM) DM)
YiaRvinazane
thnduvderesiuea 0% 67.05™ 0.29" 292.85™
105 UDA 30% 66.05™ 0.28" 282.40"
@5 UDR 50% 63.98" 0.27" 288.62™
O UDR95% 69.25" 0.28" 300.07"
szeztaanlunisana 2
Falua 69.05" 0.29" 294.82"
a il 64.35" 0.28" 281.07"
6 Falag 66.35" 0.27" 297.07"
gaungiilunsaia 30 oem
waldea 70.89" 0.30" 279.23"
60 erLvALTeE 62.27° 0.26" 302.73"

newn: Anadefdnyswanisiulureduiifiertuiinnuwanssiuegaiitedddgynieadis (p<0.01)
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A13199 2
HANTIATIIFOUGVEAUOULADATY USunauansinusyyadase uazansuseneuiluednnimunvesansaiavey

sindanluaiienlugmeiseng q Inaldiuaziosiuealuivimeaameiseng q

- La5u - dsfueyyadase  ansiluednniun
nIn 12381 qzu‘mg:u % **
) 28 . o & (mg vitamin C/g  **(mg Gallic
LUUR (v4.) (CGISER)) NBUEY
(%) DM) acid/g DM)
5 A A WY
1 0 (1) 2 30 67.72 0.2877 275.73
Y UAS YA AI9RY
2 0 (1) 2 60 64.01 0.2723 294.40
y A YA 23
3 0 (W) 4 30 67.82 0.2880 230.40
Y UAY VRS G
4 0 () il 60 64.12 0.2727 337.07
H YA YA 2%y,
5 0 () 6 30 67.39 0.2863 266.40
- nY nY n
6 0 (W) 6 60 71.22 0.3020 353.07
N nY VAR
7 30 2 30 71.84 0.3047 299.73
YAe A998 W3
8 30 2 60 60.74 0.2590 247.73
N nY nNUA
9 30 il 30 72.27 0.3063 330.40
VA RNED] {]
10 30 4 60 60.14 0.2560 215.73
nY Y Y
11 30 6 30 72.38 0.3070 339.73
Kb WY YYNT
12 30 6 60 58.95 0.2513 261.07
n nvY 999%8Y
13 50 2 30 69.95 0.2973 281.07
nUA nNUA n
14 50 2 60 68.52 0.2910 343.73
nY nY awg
15 50 4 30 72.46 0.3073 265.07
v vy vy
16 50 4 60 51.28 0.2197 269.07
Ny nY
17 50 6 30 71.49 0.3030 231.73%%
Y o n
18 50 6 60 50.18 0.2153 341.07
n il AARY
19 95 2 30 77.27 0.3270 295.07
Ny nY NUAY
20 95 2 60 72.33 0.3070 321.07
nY Ny 392Y
21 95 4 30 72.12 0.3060 283.73

@Y ey NUAY

a o
22 95 4 60 54.55 0.2330 317.07
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YA UA YN
23 95 6 30 67.96 0.2887 251.73

nY VLY nYA

24 95 6 60 71.24 0.2433 331.73

o

nnewe: Anadendnvswanieiulupedlifiestulinuwanasiuegelitedfgyniea

DD
)

a

= : A o W aa = : | Nw o o
** UANULANANDYNUUYFIAYEINNENA (p<0.01), * UAULANAIDYNNULAAEYNSE

]

=)
=
)
A
o
o
&
&

Listeria monocytogenes | Escherichia coli | Listeria monocytogenes | Escherichia coli
“ m --
| Staphylococcus aureus | | Vibrio parahaemolytic l Staphylococcus aureus I | Vibrio parahaemolyticus |
n n ‘l
Bacillus cereus I |Salmonella Typhimuri Bacillus cereus | ISalmonella Typh/munum|
| n. lansanameLedaueanagea | | . lgasananagun |

a £ = v o Y = '
AINN 6 Naﬂ'ﬁVlﬂﬁaUﬂ"ﬁ@aﬂﬁ]VlﬁVl'N‘U'Jﬂ']WIum']uLLUﬂVlLiﬂsﬂaﬂﬁqiaﬂﬂiqﬂﬂaqlwam@fﬂ,ﬁﬁy/



Koch Cha Sarn Journal of Science / Vol.42 No.2 July-December 2020 55

A15197 3

waniN1seangsvBtasatinansInUanvalngfildiiiasarglunsataiwanmaiu

e NENAIUAY n1seangnsvasansainTnUatlvaiiienne
Yliaganalsa v . — —
U8U/DMSO ANANIBUI FNANABLDTIUDA
Bacillus cereus 0 (ua.) 13 uy. / §ug 25 314, / 9o
Escherichia coli 0 () 13 1. / §uds 12 13, / §uds
Listeria monocytogenes 0 (ua) 12 313, / §ud 21 331, / S8
Salmonella typhimurium 0 () 20 3131, / Suds 12 1. / §uds
Staphylococcus aureus 0 () 10 1. / §uds 20 13, / 9130
Vibrio parahaemolyticus 0 (wa) 12 uy. / §uga 15 1y, / 2afe
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Abstract

The diversity and utilization of aquatic plants in Hua Khua village, Tambol Thakhon
Yang, Kantarawichai district, Maha Sarakham province between January and December
2018. Survey and collected followed by interviews traditional uses of aquatic plants. The
collected plants belong to 29 genera, 33 species in 23 families of aquatic plants. The
Monocotyledons and Dicotyledons were 11 families comprising 18 species in 15 genera
and 14 species in 13 genera, respectively. The Pteridophytes has 1 species. Families
exhibiting the most diversity were Cyperaceae, followed by Araceae, Poaceae, Fabaceae
and Apiaceae, respectively. The aquatic plants in this area can be divided into three
groups, the marginal plant group is the most diverse followed by floating plant group
and emerged plant group. It was revealed that the traditional uses of aquatic plants in
this study area were most frequently used for foods, medicines, ornamental plants, other
uses, basketwork and in rituals. The UV values and Cl values were calculated for Oryza
sativa L., Nelumbo nucifera Gaertn. (1.5), indicating that rice and lotus are the most

important and necessary to the community.

Keywords: Diversity, Aquatic Plants, Traditional Uses, Maha Sarakham Province
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5. AMARYLLIDACEAE Allium tuberosum mnutuy, ﬁ“U“U?EJ‘LEfW 1,2
Rottler ex Spreng. neYY

6. ARACEAE Colocasia esculenta U ﬁ’zj’mﬂﬁﬁ 1,2, 4
(L.) Schott
Pistia stratiotes L. 9N ﬁ%aaaﬂjﬁ 4,6

7. PANDANACEAE Pandanus L) ﬁ‘d‘lﬂﬂ‘ﬁ’] 1,4,6
amaryllifolius Roxb.

8. POACEAE Oryza sativa L. 1 fognenh 156
Cynodon dactylon (L) Mg unsn fmneth 5
Pers.

Monocots(Comelinids)

9. COMMELINACEAE Commelina nnUau e 1,2
benghalinsis L.

10. CYPERACEAE Cyperus corymbosus G ﬁﬁumﬂfﬁ 34
Rottb.
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C. involucratus Roxb. ANNTE Pyvreihn 34
5934, lva,
-
o
C. rotundus L. RO Ny 2
4y
Y
Fimbristylis e WYY 2

quinquangularis (Vahl)  #IaLUD

Kunth AYIMUIN
Uamn
Actino scirpusgrossus nn WYY 3

(L. f.) Goetgh. & D. A. anuviaey

Simson
11. PONTEDERIACEAE Eichhornia crassipes ANAULIN ﬁ%aaaﬁﬁ 1,3, 6
(Mart.) Solms
12. TYPHACEAE Typha angustifolia L. fugy, fweth 3,46
sume
Eudicots
13. NELUMBONACEAE Nelumbo nucifera Ty, folwanu  1,2,4,5
Gaertn. VeV eN 1h
Rosids (Fabids)
14. FABACEAE Neptunia oleracea nsvlami  fwaswth 1
Lour.
Mimosa pigra L. lugsu fmneth 6
g
Rosids (Mavids)
15. CAPPARACEAE Crateva religiosa AnAY, N3 e 1,2
G.Forst. 1:1:1
16. ONAGRACEAE Ludwigia adscendens  uwswaeth,  fiwaseih 12
(L) H.Hara RO
L. hyssopifolia (G. Don)  L#iguwn fenh 1,2

Exell
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Superasterids

17. AMARANTHACEAE Alternanthera sessilis fnda ﬁ‘*ﬁl‘*{l’lﬂ‘jﬁ 1,2
(L.) R.Br. ex DC.
18. POLYGONACEAE Persicaria odorata ALY ﬁsasmgnjq 1,2

(Lour.) Sojak

Asterids (Lamiids)

19. CONVOLVULACEAE Ipomoea aquatic ﬁﬂﬁﬂ ﬁsasmgnjq 1,2
Forssk.

20. PLANTAGINACEAE Limnophila aromatica — fnWE ﬁ‘b‘lﬂﬂ‘l}] 1,2
(Lam.) Merr.

Asterids(Campanulids)

21. APIACEAE Centella asiatica (L.) jun, ﬁ‘b‘lﬂﬂ‘lﬁl’] 1,2,4
Urb. Inviuen
Oenanthe javanica inTeng fosnerh 1,2
(Blume) DC.

22. ARALIACEAE Hydrocotyle WIULAD, fognerh 1,2,4
umbellata L. nvuen

23. ASTERACEAE Xanthium strumarium 4wt e 2
L.

1= 913, 2 = auulng, 3 = w3edldany, 4 = Wiusedy, 5 = AEnIsY, 6 = Bu 9
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AUVAINWATY An1unTHNNTIUiNY waznnsldusleniudu
vaanvedvslusnenusIen JainiaeLdn
Diversity, Conservation Status and Traditional uses of
Family Zingiberaceae in Nong Phok District,

Roi Et Province

FHUASANG ysind' gsna waugy” waslusns wauge’

Phechphakdee, T., Saensouk, S. & Saensouk, P.

nsfnwauvaInrae aaiun1seusny wasnsidusylevinuituvesigieddaly

a o [ v ¥ < ! I a = A v 6
UShndneviueanen Jmingeadn serinadeudwnau w.e. 2561 - fuseununmius w.e. 2562
WUNIEY 3 161 8 ana 18 vilm anafinuuInfian As Curcuma, Globba, Kaempferia wag
Zingiber wu (anaay 3 ¥iin) 599asu1Ae ana Alplinia waz Boesenbergia WU (anaay 2 viin)
duanainuteeiande @na Amomum wae Ltlingera (anaas 1 ¥in) 3INN15NTIEBUAY
aoun1seusnYnuNywien 5 wiin bawn Boesenbergia xiphostachya (Gagnep.) Loes.,

Globba laeta K. Larsen, G. panicoides Miq., G. winitii CH. Wright W8y Kaempferia siamensis

mheufiRnsideynsaisuity dadlifinseandunds uaznsuszgndld anduiderdenuny
UMINIFBURIAITANY 9. U158 8.AUNTITY 2. 09a3AU 44150

Plant and Invertebrate Taxonomy and Its Applications Unit Group, WalaiRukhavej Botanical Research
Institute, Mahasarakham University, Kantarawichai District, MahaSarakham 44150, Thailand

e uRnsideeunsuismiiy ddlifinsegndunds wasnsuszendld nadnTaiven anginendmans
UMINYIFIURIAIIAIUA. VIFBY 9.AUNTITY 2. 0W1a15AM 44150

Plant and Invertebrate Taxonomy and Its Applications Unit Group, Department of Biology, Faculty of
Science, Mahasarakham University, MahaSarakham 44150, Thailand

* Corresponding author email: surapon.s@msu.ac.th
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Sirirugsa &3 K. siamensis é’ﬁmLﬂuﬁsuﬁLﬁlwiamiquﬁ’uﬁ:uammﬁsﬁwud’l G. laeta uay
K. siamensis Wufimanizius el duiindieszezinainisesnnenuazuadodne1rans
fofudiosdoyaiinaing uardnhgUisussyanadie venandésld@nudeyadunisld
Uselemdudulaenisdunvaiannutuiiendelusinenuemennuitaiunsautenisly

v

Usglowiudueondu 4 s ldud druemis duagulng dulivszdu wasaunsnssy

v
[ v

AN dayatuasailidudeyafivisaivayuinueynsuisiuiinsddaladuogefas

AIEIARY: ANINAINYA1Y dunMNseyiny nstiusslevinudiu Nuadds

FLNBVUDINDN T TRS08LER

Abstract

Study on diversity, conservation status and traditional uses of Zingiberaceae in
Nong Phok District, Roi Et Province was conducted during August to February 2019.
Eighteen species, eight genera and three tribes were collected. The most diversity has
been found in genus Curcuma, Globba, Kaempferia and Zingiber (each three species).
While, Alpinia and Boesenbergia (each two species) are reported for the second most
diversity. The last diversity has been found in genus Amomum and Etlingera
(each 1 species). Moreover, Boesenbergia xiphostachya (Gagnep.) Loes., Globba laeta K.
Larsen, G. panicoides Miq., G. winitii C.H. Wright are recognized as rare species. G. laeta
is reported as endemic plant. K siamensis is reported as vulnerable species. The
traditional uses have been found in four categories which were foods, medicines,

ornamental plants and faith.

Keywords: Diversity, Conservation status, Traditional uses, Zingiberaceae, Nong Phok

District, Roi Et Province
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1.UNUN

WY39AYS (Zingiberaceae) Ynaglu
YuAy (order) Zingiberales Tuusginalned
WYATUsEUI 30 @na UINNTT 300 ile
Snuauvefinddsie nsiifuney
semglunndruvesivlnsianizegiad du
drvesnimielslaursdiunnnitdiuduie
Wl ddinduamzsududnvasnu
Fannsavalaindufivisdalaviud (Larsen
and Larsen, 2006) fsrdonlaniiUseunn

s

1,500 ¥ila 55 @nagudnaianisnszateiug
luginate@engiusenidedld dwmsulu
Useinalned Ayaed aussua 30 ana
111N 300 ila tnautseanidu 4 wh e
Larsen & Larsen (2006) lokn W1 Alpineae,
Riedelieae, Globbeae uag Zingibereae
WATIUNVEATAIINGNINGL 10 LWAT 1Y
Alpinia bo/aaqa%“u 9 LU @na Kaempferia

o

nagfianugerniuiulifisufunsriedn
Auiau Tugquasarduiisuuazluazuia
e lumdemesnuaziminasaue s
wulunatevwavesana Curcuma,
Kaempferia, Globba Way Zingiber WDudu
Tudsymalnedudnisui vaed T aunld
Usglovivangaiu lnglanizi1ue1mis anu

ayulns vioduldnenlduseau Wudu Tu

AangTuusnduuntiamauiuladiieed

Faunduormsiudunddavdesde aon

NTLLIYILALATADNNTELIYIVID bUUNTIA

a N

JAINUAIYINUAR1UADNNIAY AD ABN

NILLIYIMTOUNUNT NUTSUNDNUBINEN

¥ v v
~

@ v Y I3 < aaa o )

Janinfouidn Wununnigw dnnuazdu
ADTUT VBT IN1I5TTUV IR VBITINIA
Sauudn wartdusunenianunainvalenia

Frn1ngesaunafinasldussleydannivy

o
N =

171038 senulunsAnwATIlIadendnw
NYIATIAUSLIUDNBUNUBINDN FINTA
Fouidn TIngUszaidii odnwiAdy

VANVAY AIUAINAITOUTNY Uaznsld

Usglowd doyadilidudeyaiugiuiigndos

o« U

Tunrsirwauinesanlud 1ud U ety

o

YpNINNLTINUI L BAN®IINLBNEITD19D9

v
[

LAINITANYIASILTN U LN DUUDINBNLAY

Wuiuifdanunainuaienisdinings

¥ ' ' ' ¥ '
=

Nunnils Fadununnldwesinis@neieed

2.35M15A1IUN1539Y

ANwONa159UITY 09NE1979 LAy
\Ausethsitvsddslufiuiisneviusanen
FanTasouldn seuI1A oURIMIAN .M.
2561 - DABUNINYIAU W.A. 2562 Wi oU
Sufindoyaninauruniouianisnin i

% ] A ¢ﬁl L3 5 ¥ o t:y 1
AIDYNNINAUY TUNIAU 91UIU 3-5 YU 71D
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1 ¥da waziiudaeg1anssaldnesly
LO7akeaNo8ea 70 %LAIUIRI0E1INYU
AnwuazusserganvusdugIuinelag
azdaanelinassanesle nsraendnuval
uazszyToinermanivesiivlaslisuisiu
INLDNAITAIUBUNTUITIUVDINYIIATIRN

NUNDUNTNISANYIUILED LUS8ULTigu

'
a

Foesiivddefiszysilaudafuiaosid
Fonermansiigniositiulilunenssailsl
NINQNIUWIAYIFA dnUN uaziugie (BKF)
WsA U NYINTUNNNTUTVUAYAT (BK)
wé’qa']ﬂﬁ?u%’mv‘f’lgﬂiﬁmzé’fmﬁmmﬁﬂmﬁ
FUSUNDNUBINGN WATATIVADUANIUA N
Aun1seusnYveIivddwsiazvilalag
91989m1uNTUsLTiNER A NAYYRY IUCN
Red List of Threatened Species
(2018), Threatened Plants in Thailand
(Chamchumroon et al,, 2017) @3Wa L&y

49 (2554) ¥38LeNaN59198DUNINYITDS

3. NAN15998

3.1 AIUNAINAAIENNTININVDINY WA

Jelugunanuasnwan 399InToesdn

31N1N13e1539UaLA NYIAINY
anvagvesiiyddsludunenuasmen
Faninoudn nuttidu 3 1Wn 8 ana 18 viln
(M15197 1 waznnd 1) Tnewi Zingibereae

WULINT 91UU 4 ana lawn ana

Boesenbergia (2 41 a) Curcuma (3 31U »)
Kaempferia (3 wiln) Wag Zingiber (3 viln)
W1 Alpinieae Wud11IU 3 @na lawn d@na
Alpinia (2 ¥1a) Amomum (1 ¥1a) hag
Etlingera (1 %11a) LW 1 Globbeae WUl ot
fign 1 ana fie Globba (3 vila) Wuiriinig
nszaneRugludl 4 Uszan laun Judeds
(8 wila) Uniugganssa (8 vilm) Unugn
(5 vlln) tazUAudas (3 vin) auasu lne
vavdanuldluaossznnia (15199 1)
AnvEdugIUYINY AT UGN ONUBY
wannuitluwdazanauavusazyilndaiy
Taawauaiursadiulglunisinduunuas
Farhsuistuiteduuniiviedddusine
wusanenla lawn 510 anvazinii §ui
NSAATBIEIFUULDAU AILALINITANTD
19979A9N UTWANWULYINDN Yy
lassasenen duazguianauuin nasineay
fidunsusisaosinanduiin serdinasned
wnasinadeguiana uazuu lngdnlng)it
Afdefinuduldifuamudumaiuing
53709ATUUIAULA Az UL U ANT T
\osannfivaeddadnsindalutisggiou
uaziAnnsunseealusiilloidngdungeu 39
drsranuiivasdladudnlnglugiegau
A9 ADUNYIBY DIADUAIIALAINNITATID
lnanwallazanwuzAuTeIn 1A Tl
Uhaiidne anseandavinduguisi

seauviale
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3.2 mslduseleviwudiu

MnnsinwmsldussTendiut
Yo U9ATs wudndnslauselowd 4 a1y
Fansnadt 1 §ad 1) Fruemns smwau 9 ia
Faradudesaz 50.00 druvesiindivundu
grmsiad wi § 5 sledduniundu
91713 WU Alpinia galanga, Boesenbergia
rotunda, Curcuma longa, Zingiber montanum
Waz Z. zerumbet Yonan § 6 il 7N
Sutsymuuenns laun Alpinia ealanga,
A. siamensis, Curcuma angustifolia, C.
singularis, Etlingera elatior Wa¢ Zingiber
zerumbet @ utloAyu Jvilanen Ao
Alpinia galanga 2) anuayulng 1w 13
wiln Andudosay 72.22 drwvesfivfiviun
Huayulnsdad wi § 13 e 1wy Alpinia
galanga, A. siamensis, Amomum villosum,
Boesenberegia rotunda, Curcuma angustifolia,
C. longa, C. singularis, Kaempferia marginata,
K rotunda, K. siamensis, Zingiber montanum,
Z. rubens uag Z. zerumbet 3) snulgiusgau
d1uu 6 via AnduSesay 33.3 druvesity
Fanldduliusesusdl denen 3 6 odn
19U Boesenbergia xiphostachya, Etlingera
elatior, Globba laeta, G. panicoides L@ ¢
G. winitii 8) §uRENsIUATITe $1ou 6 vin
FeRmdudesas 33.33 fauandlumsned 1
duvesiiwianldsuinssumnndonsd

Yonan 91U 4 via LW Etlingera elatior,

Globba laeta, G. panicoides Wy G. Winitii
AR UM eA U HUHaLR el A Zingber
montanum V%91 TN o9 U ALA 87 A

Z. rubens

3.3 9991981N1500NADNUAHA

47919810150 0nANTUTENI NS
157137219819 9A VI UB LN BN UDINDN
Jwmindeudn ladnstufingreszegianis
gaNnENLAYAANE NU31 NYeddusuesn
AeNd Jue e oUTUIANF I Y8 Y
Tnofdvinfiis uosnnondudiiouduiny
i 4 ¥iim Aa Amomum villosum, Curcuma
angustifolia, C. longa way C. singularis w1
S usenaeniouuweu 9 1 via Ao
Kaempferia rotunda %37 45 ueenaen
Woungquataudl 2 vila vdafiSusennen
Woudiquigudl 6 vila ¥iiafiusenneniiou
nsngiau &1 3 vilaviaisusenaenifou
Famau 1 1 via fauanddumsed 1

IAINITAANG WUIIYLIAINTT
Annadzed luYIIaIMa 13181115980
AENUTENIM 1 LAY I1NNITEITIINY
HIaNsHanalutganIanatmselate
gaHusENINYILAUNINYIANT IR 1AL
ganialateTeuiaiurusEninegluneu
WEUTININYIAY nnsAnwadetiung

yiadalinunsAnnaskanslunisnan 1
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3.4 garunMAIUNITeYNY

INMIANYITLAN IUCN Red List
of Threatened Species (2018) Wu 4 ¥iin
A ® Amomum villosum, Boesenbersia
rotunda ag Globba winitii 1 @0 1UgA 14U
nseysnedu LC (Least Concern) Globba
laeta EN (Endangered) Si’fa;ﬂamﬂ Threatened
Plants in Thailand (Chamchumroon et al,,
2017) wu 3 %ila A9 Etlingera elatior waz

Globba winitii fianmuzanuniseysnéidu R

(Rare) Kaempferia siamensis Hl@n1ugaA1U
n1seusn¥idu VU (Vulnerable) uazdoya
Wifnannunanudes fvdudewasiivm
81NY0INATI- U lulsznalng (gsna wau
4%, 2558) WuW Y1810 5 9la La
Boesenbergia xiphostachya Globba laeta, G.
panicoides, G. winitii a8 ¥ Kaempferia
siamensis uBNINLTINUIT G. aeta way
K. siamensis nurduiigianizd usnsae s

WERILUAIS19N 1
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10.

11.

12.

13.
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sUIs T munvinivaeddduiuiisnenuaen Janinsaeidn

guisagilsensddneay 1-2 du

duisiliifisensd

gononbufilulsedunan duisnlissndtiay 1 du
domoniluusyiuvan suisaiisensAdieay 2 §u
Tuuszaunandunionuu

Tudsedundndidonmy ludauuu
NM538eMYaRnIIUINAUNSS seRve ULy
nsi3esfveanidainiunsidesiiveauly
Auluviunes

Aululsiviunes

wmidvaes

WNEAIUDUN?

AMudenendes eluiiy 3 wuiwns nduuindasy
WAL

Arurenendinss g1ldde 15 wuBns naudndedy
FINAENDMTFULYISEN
sinavanemsgUlivtensnay
TudsedundnFedauiuiinmululeuiuly aendvuy
nauUINAYLY

Tuusesumanisesldsnuuumianiulu nendmsu ndu
Undung

Tuusesumanlidonuiu

Tudszaunanonuuy

1 Coma bract

1ai8l Coma bract

windesu TudszAunanduunmseuns
wihdmdesdiandsady Tudssaunandyrivanglud
WNgaUrIoIlyIsouU

YanpNAANDUAIA UL DAY

2

a

Globba panicoides
3

Globba laeta
Globba winitii

5

15

6

8

Zingiber montanum
7

Zingiber rubens

Zingiber zerumbet
9
10

Boesenbergia rotunda

Boesenbergia
xiphostachya

11

13

12

Curcuma singularis
Curcuma angustifolia

Curcuma longa

Kaempferia rotunda
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14.

15.

16.

17.

donaniinfivanssenddumiionuy

urulud 1 wiuly

uruludl 2 waiuly

doneninfivarssenddunienu
doneninfinnii

Tuusziuseadoutuduwris
Tuuseausaauswuulsiduung

Aurenenideavdu snalihiiu 3 wuiwns ey
UL

Auremendimsazen 1ae 30 wuduns nalidu

NU

14

Kaempferia siamensis
Kaempferia marginata
16

17

Alpinia siamensis
Alpinia galanga

Amomum villosum

Etlingera elatior
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78
y
f13197 1
etefivnssaulindlsluiiuisnenusmen dminieeidn
; o o P
. dauvasimiunly
o 4991381013 Y .
, - iG] A A0ULAIY Uselawl
) ilg ¥ UAVET | anAanLaz . . — ,
WD nsaying . | @0u | v
Wa wa |
Wey | aan
U1 fon: 1.4, -
Alpinia galanga .
91 FURANT T .. oe o o
(L) willd. T
ULA939 Wa @A, - 9.0,
w aan : .8, -
] A. siamensis , ‘
€ YIRS Urgn n.4. ° 0
o K. Schum.
< e : &L, - fLA.
=
aandl.a. -
Amomum MUN e
, ARENEN .0 1:LC °
villosum Lour. WAUS
NA:LLE-W.A.
e AN W.A. - | 1:EN,3:
Globba laeta K. "
ane WURANT IO a.n. EP, ve
Larsen e . .
VARIVIEN: wa - ladwu 3:RP
v AN 3.8
0] G. panicoides - oL
2 TR WATREE n.0. 3:RP ve
< Mig .
© wa : liiwu
f9N aan : 1.8, -
G. winitii C.H. . o 1:1C,2:
wanssy | ULhieds a.a. ve
Wright , R,3:RP
1 wa - lalwu
Boesenbergia J aon : 1.8, -
il
rotunda (L.) n3EYY f.0. 1:LC oe
FURYANT T ,
Mansf wa: linu
fan: 1.6, -
B. xiphostachya AR e
& UAULAY n.9. 3:RP v
o (Gagnep.) Loes. WA .
g wa: lainwy
=
c =
N aon A -
Curcuma - WA/ NA. -
N321R87 L.
angustifolia URI39 fn.8. ° ov
TGN
Roxb. Na WA, -
NA/ AR, - A,
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' - K v
. dauvasymiwnld
o YIWIAINT Y .
- ¥a R aA0uzAY Uselovd
¥n P UNAINYT | sanmanLaY e = .
WuULla9 n1sBYINe . | 81U L0}
Wa Wi |
Wey | fan
U1 pon:dl.a.-
C. longa L. 3 LURJANTIO a.. oe
Ungn HAELA. - AL.A.
. . a a
C. singularis N321987 s ABN: 1.0~ WA,
YA R ° o
Gagnep. I e 3.8, - N.A.
Etlingera elatior ‘ pand &. - e, 0
AN Urgn 2 R
(Jack) R. M. Sm.. W : LA - A, v
Kaempferia oL N : 3.8 - .
HUNRYU UAIIREN °
marginata Carey Wa: &.0.
. U1 ABN 4.8~
MU -
K. rotunda L. LURJANTIEY 1.8, °
A1IUDY e
UR939 Wa : @A
U1 AN : W.A.-
K. siamensis AUUYUY - 2:VU,3:
- LURJANT TR 1y °
Sirirugsa Tuifien o - EP,3:RP
@ YA99 Na: ..
]
8 Zingiber
& ABn :N.A.-
N montanum )
na Ugn n.. oe |
(J.Koenig)Link. ex
NQ :E.A.-6.A.
A.Dietr
o, U1 ABN: NA- N.Y. °
Z. rubens Roxb. 9
VURJANTIO | @ : EA- A,
U1 ABN: &.0.-
Z zerumbet (L.) o
neiNa LURJANT TR n.8. oe o
Roscoe ex Sm. .
Urgn Na: 18- AL,

1 = IUCN Red List of Threatened Species; 2 = Threatened Plants in Thailand; 3 = ﬁm?{uﬁmuasﬁ%
MB1NVeNAT-U luUsendlng
0= 215; ® = ayulng; ¥ = liszdy; ¢ = fivwna/Auiee

LC = (mnsduwn); VU = (@anandesdonsgaiug); R = ((enn); RP = (iamen); EP = (uawizi)
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il 1 finsdddudinevuesmen Ywindesida
1. Alpinia galanga; 2. A. siamensis;

3. Amomum villosum; 4. Boesenbergia
rotunda; 5. B. xiphostachya; 6. Curcuma
angustifolia; 7. C. longa; 8. C. singularis;

9. Etlingera elatior; 10. Globba laeta;

11. G. panicoides; 12. G. winitii; 13. Kaempferia
marginata; 14. K. rotunda 15. K. siamensis;

16. Zingiber montanum; 17. Z. rubens uag

18. Z. zerumbet
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4. #3UNan15IY

INAIANBIANUNAINAAIBUAZNT
TUselovdiuiumesiivisddsiuiisnne
wusmen swindouidanuiinaeddatimun
aqaﬁlwuumﬁ'qﬂ f® Curcuma, Globba,
Kaempferia way Zingiber wu (&naag 3 vila)
5998931 A dna Alplinia Wy Boesenbergia
U (dnaay 2 ¥iln) dauaqaﬁwuﬁaaﬁqﬂ A
ana Amomum Way Etlingera (anaay 1
¥iln) NYATn19nIEARUE U1 4
Uszian Taununfeds (8udia) Unugyanssu
(8viln) Unugn (5 wile) uazddiuuas (3 wile)
TneuiianulalugesUseinmin Fasvegiian
nseeNABNLALANNALSLEDNABNA WAL DY
flureufstusneu lneflvidniisuoanaen
FusiFousiunmy 1 4 «da wdeiiuesnaen
Wouuwiey & 1 vila ¥idadiisuesnaen
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