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Editorial

The present volume Thaksin University Journal (TSUJ) Vol. 24 No. 1 (January—April2021) is the
first issue of three issues that is published in the year 2021. This issue is also published 10 research articles
mostly selected from The 30th Thaksin University Annual Conference: Thailand Driven Research and
Innovation, on May 30, 2020 as announced in the TSUJ Vol. 23 No. 2. All of these 10 interesting articles
are the multidisciplinary of science and technology of research articles in aquatic science (1), applied nuclear
physics (2), appliedbiology (1), applied physics (1), industrial management engineering (1), agroindustry
(1), wind energy (1), environmental science (1), and chemistry (1). We strongly expect that all of these
research articles will be helpful to our regular and loyalty TSUJ readers and customers.

In the year 2021, we have started to modify and upgrade the new platform and new name of TSUJ
which is “ASEAN Journal of Scientific and Technological Reports or AJSTR” as announced in the latest
issue (TSUJ Vol. 23 No. 3). The new international platform of AJSTR will be organized and served to our
valuable and energetic readers and customers with the rules that have changed some more or less. For
example, all selected and accepted research articles will be only written and organized in English. Furthermore,
the new international editorial board of AJSTR will set-up and start to administrate and manage all business
of the journal soon. On this occasion, we sincerely and earnestly invite researchers who are diligent and
committed to producing quality research and collecting data into articles written in well organized English
and then sending to AJSTR for reviewing, publishing, and sharing to academic society at both national and
international levels.

Unfortunately, as we have been facing and fight with the new wave of Corona Virus Disease
(COVID-19) pandemic since the beginning of this year and then again in April 2021. Until at the present
time, we have to live and adjust ourselves to some new normal lifestyles for some period of time. The right
solution to COVID-19 pandemic problem is finding and distributing vaccines to people as soon as possible.
At the same time, we have to save and prevent ourselves from risky situations to be infected with the disease
as much as we can. For this reason, we should not panic, stay calm and lead normal life with a new normal
way of living. Hence, we would like to request and invite interested researchers who try to contribute research
affecting society and human life and then deliver to us for further publication and dissemination of national
and international academic society. Furthermore, all research articles related and corresponded to
multidisciplinary on science and technology issue are also welcome to be submitted, reviewed and published
by TSUJ editorial management and platform by using the modern and efficient Thai Journals Online (ThaiJO)
system. The domestic ThaiJO system is the database system which is developed on Online Journal System
(OJS) by Public Knowledge Project (PKP).

Lastly, the new international platform of AJSTR will be organized and completed in the end of
this year 2021 with the first complete volume (AJSTR Vol. 24 No. 3 (September — December 2021)).
Therefore, the last volume of TSUJ that is the next volume (TSUJ Vol. 24 No. 2 (May — August 2021)) will
be ready to serve soon and will be in memory forever. In the end, we have been expecting that we can
improve and upgrade the AJSTR quality up to international level within two years as already announced.

Thank you very much again forhelping AJSTR (former TSUJ) improving and see you again in the next issue.

Asst. Prof. Dr. Prasong Kessaratikoon

Journal Editor
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Abstract
The effect of spatial change on the coastal area affected the status of mangrove forest. Richness
of mangrove forest of Prasae estuary has been changed over time due to human activities. This research
aimed to use remote sensing technology to investigate the richness of the mangrove forest in the coastal
of Prasae estuary in years 2009, 2014, and 2019. Four sub-districts of Klang district, Rayong province
were analyzed; namely Paknam Krasae, Pang Rad, Nern Koh, and Klong Pun. Normalized Difference

Vegetation Index was evaluated for indicated of biomass that covers land area. The results showed that
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overall accuracy each year was 80.56, 79.17, and 82.64 %, respectively. The areas of mangrove forest in
2009, 2014, and 2019 were 11,316.48, 18,058.19, and 10,060.86, rai respectively. The prediction of the
mangrove forest areas using CA-Markov model indicated that the mangrove area in 2029 would be 7,662.14 rai,

which approximately decreases for 23 %

Keywords: Mangroves Forest, Remote Sensing, NDVI, CA-Markov
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dose rate (E) in the 20 soil samples from Koh Phangan District, Surat Thani Province by using gamma-ray
spectrometer with a high purity germanium detector (HPGe). The results show that the specific activity
of radioactive nuclides in many samples were higher than Thailand and the global average values.
In addition, the Radium equivalent activity (Raeq), the Internal hazard index (H, ), the external hazard
index (Hex) and the gamma-absorbed dose rate (D) were higher than the UNSCEAR criterion (2000).

The present study found that the radioactivity may affect the health of people living in that area.

Keywords: Radionuclide, Phangan District, Surat Thani Province, High-Purity Germanium Detectors (HPGe)
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Specific Activities (Bq/kg)

Samples e . "
Ra Th K
Soil 1 132.98 £ 0.84 58.02 +0.36 1220.94 £ 0.86
Soil 2 190.99 + 1.01 133.96 £ 0.52 2078.99 = 1.11
Soil 3 299.98 £ 1.26 177.50 £ 0.60 1711.58 £ 1.01
Soil 4 217.78 £1.08 127.64 £0.51 2504.62 = 1.21
Soil 5 205.30 £ 1.04 123.62 £0.50 2555.65+1.22°
Soil 6 23717 £ 1.12 97.54 +0.45 1533.16 £ 0.96
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Specific Activities (Bq/kg)

Samples e T "
Ra Th K
Soil 7 286.85+£1.23 155.56 £ 0.56 2043.84+1.10
Soil 8 211.40 £ 1.06 272.63 £0.73 2176.52 £ 1.13
Soil 9 217.98 +£1.08 130.28 £0.52 1986.39 £ 1.08
Soil 10 131.76 £ 0.84 72.84 +£0.40 1977.31 £ 1.08
Soil 11 109.07 £0.77° 16.89 +0.24° 1953.50 £ 1.07
Soil 12 26530+ 1.19 381.43+0.86 1554.33 +0.96
Soil 13 361.89 +1.38" 37740 +0.85 997.16 +0.78°
Soil 14 33494+ 133 470.12+0.95" 1493.10£0.95
Soil 15 273.64 +1.20 181.64 +0.60 2003.77 +1.09
Soil 16 353.07 +1.37 163.48 £0.57 2320.16 £1.17
Soil 17 274.00 +1.21 161.19+£0.57 2090.33 £ 1.11
Soil 18 189.61 +1.00 212.77 £0.65 1886.97 £ 1.06
Soil 19 338.19+1.34 196.69 +0.62 1321.48 +0.89
Soil 20 22835+ 1.10 166.70 +0.58 248497 +1.21
Range 109.07 -361.89 16.89 —470.12 997.16 —2555.65
Average 243.01 £1.12 183.89 £0.58 1894.74 + 1.05
Chumporn Province [6] 5732+5.19 56.98 £4.68 2135.69 £ 168.87
Andaman Sea [7] 157.10 + 8.06 137.16 £ 7.26 2859.63 £209.83
Southern Thailand Data [8] 171.55+3.13 211.19+1.98 511.04 +7.04
Thailand Data OAP [9] 48 40 400
Worldwide Mean [10] 35 30 400

WUBIME - a NUNEDI AWINEGA, b nueDa Anfeaga

d‘ T W & o o al{l J o @ Y 2 96 232 o 40 d‘
1INAT N 1 UEAIMANLUANINTIINZVDIH) IAaan i UASTId 2Ra, **Th taz “K may
Tudeeeauusnaumens fu S iags g s sl wuhlinunaeminy 243.01 £ 1.12, 183.89+0.58 LAz

226

1894.74+ 1.05 By/kg mudat) Tae1/511a1903 ™ Ra UA 1R A8gIn NAUIINTIHIAYLNT Niaunusuaiy

232

yoamaldves Inenazveslan dmsulsmmves *Th inumasganaunIndaniaguns uounga

suaniudoyavelszmd lnouazvesTan uatimdmnnaunasauvesnnld luvaz S nmves °K



. . . . 226 232, 40 B B
ASEAN Journal of Scientific and Technological Reports Estimation of Radionuclide (*"Ra, “"Th and "K) in Soil...

Vol.24(1) January - April 2021 19 Phansuke. P., et al.

NAINNA IR ATYDWDUNZIABUA T AUVBITIHTAYUNT uAgInAIRAsYRINIAlA AnAsvE

Uszmalnouazaundenslan Tasdae13 Soil 13 11z Soil 14 Feegnmoumilovo UMz Nz JuTANLIY

226 232

o a S w v A ~ 40 = 9
anmswnzvesia lnaanuiuesd (*Ra naz *Th) gage TuvmzilfSunaves “K Hageneaiy

azduanlugunamzneiulagiiangagaluaied1a Soil 5

d‘ ' v W o = 1woAa = Yo o '
M9199 2 ANUUUANNIITTUYALTIAYY (Raeq) ﬂ'lﬂ“h"Hﬂ’J'lmﬁENiﬂﬂfﬂﬁvlﬂﬁﬂi\iﬁiﬂﬂﬂ?ﬂsluﬂﬂﬂiﬂ (Hm)
= A Yo o A 1 " W = A
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Sample Raeq (Bq/kg) H, H, D (nGy/h) E (mSvry)
Soil 1 309.95+1.43 0.84+0.00 1.20£0.01 147.26+£0.64 0.18 £0.00
Soil 2 542.63 +£1.84 1.47+0.00 1.98+0.01 255.65+0.83 0.31+0.00
Soil 3 685.60+£2.19 1.85+0.01 2.66+0.01 316.87+£0.98 0.39+0.00
Soil 4 593.16+1.90 1.60+0.01 2.19+0.01 281.93+£0.86 0.35+0.00
Soil 5 578.86+1.86 1.56+0.01 2.12+0.01 275.88+0.84 0.34+0.00
Soil 6 494.70 £ 1.84  1.34+0.00 1.98+0.01 232.18+0.83 0.29+0.00
Soil 7 666.67+2.12 1.80+0.01 2.58+0.01 311.42+0.95 0.38+0.00
Soil 8 768.84+2.19 2.08+0.01 2.65+0.01 352.88+0.98 0.43+0.00
Soil 9 55724+190 1.51+0.01 2.09+0.01 262.01+0.85 0.32+0.00
Soil 10 388.17+1.50 1.05+0.00 1.40+£0.01 187.19+£0.67 0.23+0.00
Soil 11 283.64+1.19 0.77+0.00 1.06 £0.01 141.94+0.54 0.17+0.00
Soil 12 930.42+2.48 2.51+0.01 323+0.01 417.50£1.10 0.51+0.00
Soil 13 97836 £2.66 2.64+0.01 3.62+0.01 43637+1.18 0.54+0.00
Soil 14 1122.18 £2.76  3.03+£0.01 3.94+0.01 500.62+1.23 0.61+0.00
Soil 15 687.67+2.15 1.86+0.01 2.60£0.01 31941+£0.96 0.39+0.00
Soil 16 765.51 +£2.28 2.07+0.01 3.02+0.01 35826+1.02 0.44+0.00
Soil 17 665.45+2.10 1.80+0.01 2.54+0.01 310.84+0.95 0.38+0.00
Soil 18 639.17+2.01 1.73+£0.01 224+0.01 294.61+0.90 0.36+0.00
Soil 19 721.21+230 1.95+£0.01 2.86+0.01 329.81+1.03 0.41+0.00
Soil 20 658.07+2.02 1.78+0.01 2.39+0.01 309.58+0.91 0.38+£0.00

Average value 651.88+2.04 1.76+0.01 242+0.01 302.11+091 0.37+0.00
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Sample Raeq (Bq/kg) H, H,_ D (nGy/h) E (mSvry)
Patong Beach 348.93 £96.11 - 0.94+0.26 180.56+49.70 0.22+0.06
(Phuket Province) [11]
Phang-Nga Province [7] 616.14 +37.13 - 1.66 £0.10 29524 +18.16 0.36+0.02
Phuket Province [7] 922.99 +47.37 - 249+0.13 446.92+23.19 0.55+0.03
Songkhla Province [12]  455.25 +31.13 - 1.23+£0.08 229.03+15.49 0.28+0.02
Thailand Data OAP [9]  512.90 + 6.50 - 1.39+£0.02 231.81+2.97 0.28+0.02
UNSCEAR (2000) [10] 370 1 1 55 0.48
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Abstract

Radon is a natural radioactive gas, and it is increasingly interesting worldwide because it affects
the human healthy and increases lung cancer risk when people receive high concentrations over extended
periods of time by inhalation. The study was to measure the radon concentration, determine the radon
exhalation rate, and estimate annual effective dose level in order to set up a policy on controlling the
contamination of radon in the natural rubber latex products in Thailand, and the radon concentrations were
measured from natural rubber latex pillows randomized from online market in Thailand by closed chamber
system technique with ATMOS 12 DPX. The results showed that the equilibrium radon concentrations
were ranged between 11 =2 and 43 + 5 Bqm with an average value of 17+ 9 Bqm . All measured radon
concentrations were well below the allowed maximum contamination level of radon concentration in
collected samples of 148 and 300 Bqm ™, recommended by the USEPA and the ICRP, respectively. The
exhalation rates from natural rubber latex pillows were ranged 12 + 3 and 60 = 7 mBq m “h™' with an
average value of 25.7 + 14.4 mBq m h™'. The annual effective doses calculated for inhalation were
between 0.12 + 0.03 and 0.43 + 0.05 mSv y ', and also well lower than the annual effective dose for general

public (1.0 mSv y ') recommended by the ICRP.

Keywords: Radon Gas, Natural Rubber Latex Pillow, Health Risks from Radon, Radon Exhalation

Introduction

Radon-222 (**Ra: T]/2 = 3.824 days) is a naturally occurring radioactive gas generated from
radium-226 (***Ra) in the uranium-238 (**U) decay series. It is one of the potential dangerous radioactive
elements, known to be the second cause of lung cancer in the general population after smoking [1]. It emits
ionizing radiation and decays its short-lived progeny which are heavy metals such as polonium-218, lead-214,
bismuth-214, polonium-214, lead-210, bismuth-210, polonium-210, and stable lead-206 [1-7]. When
radon gas and its progeny attracted to particulates in air are inhaled by human beings, they are exhaled
and remain in the lungs. The radon and its daughter remaining in the lungs sequentially decay and release
high energy alpha and beta particles to damage the lung tissue that is considered as important step in the
carcinogenesis process [4, 7].

The radon is a major contributor to the annual effective dose from natural ionizing radiation
[2, 5-6]. Because radon results from the natural decay of uranium, the main sources of which are in soils,
rocks, plants, water, air, building materials, home accessories etc. It has been increasingly conducted
worldwide to measure concentration in natural materials and to determine the exhalation rate and effective
dose for government set up a policy on management. In Thailand, there is a little information on radon
concentration in building materials and home accessories. For example, Srisuwan e al. [8] has been reported

the radon concentration, exhalation rate in concrete and phosphogypsum (PG)-containing (50 % w/w)
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concrete samples. The obtained result showed that the radon concentrations were 119 = 13 and 631 £25 Bqm™
for concrete and PG-containing (50% w/w) concrete, respectively. and exhalation rates were 0.31 and
10.45Bqm "~ h™' for concrete and PG-containing concrete, respectively. Sola ez al. [9] has also conducted
and reported the radon concentration from building materials using in the Bangkok. The radon concentrations
were between 12 + 10 and 492 + 12 Bq m ", the radon exhalation rates were range 0.060 + 0.004 to
11.90£0.31 Bgm “h™" and high values were from the group of granite tile samples. In the southern Thailand,
Kaewtubtim et al. [10] has been found the radon concentration, exhalation rate and effective dose in rock
samples used for construction at the Yala province. The results showed that the radon concentrations were
between 7.01 =7.01 and 547.21 + 44.90 Bq m ", the radon exhalation rates were between 3.12 % 0.94 and
16546+ 13.58 mBqm h "', and the annual effective doses were between 0.18 +0.18 and 13.79 £ 1.13 mSvy .
The previous studies have shown high values in some building material types indicated that indoor radon
concentrations are high.

Now, the natural rubber latex pillows and mattresses have increasingly been used. Because,
organic latex stands out from the rest as it is durable, biodegradable, and environmentally friendly.
In China and Korea, people believe that the negative ion can prohibit the growth of mildew, mold, and
bacteria making the pillows hypoallergenic and antimicrobial in nature and enhance the quality of their
sleep, so the monazite powder is added in the natural latex pillows and mattresses [11]. It is an ore containing
radioactive thorium to generate the anion production, and it can raise levels of radon emitted [11-12].
When people receive high concentrations over extended periods of time by inhalation, it probably makes
an increased lung cancer risk. Thus, radon concentration of the natural rubber latex pillows selected from online
market was measured to calculate radon exhalation rate and annual effective dose. The estimation of annual
effective dose was compared with the safe limit of health risks recommended by international agencies,
which might lead to set up a policy on controlling the contamination of radon in the natural rubber latex

products in Thailand.

Methodology

A total of 12 natural rubber latex pillows were collected from online market in Thailand and sent
to the Radon Research Laboratory of Thailand Institute of Nuclear Technology (Public Organization)
which the excellent and high accuracy measurement method. The radon concentration is carried out using
the ATMOS 12 DPX detector calibrated by the Swedish Radiation Protection Authority (SSI), with the
counting deviation of £10 % (1 S.D.). Each natural latex pillow sample was placed in a closed chamber
with the volume of 0.11 m™, and the chamber was connected through two vents to the inlet and outlet of
ATMOS 12 DPX as shown in Figure 1. To ensure the chamber did not leak, the closed chamber was
performed by evacuating air from the container to —10 bars then leave for 6 h with which the vacuum

gauge should remain the same. After leak test, the protection of radon-free air into the chamber, it was
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filled by allowing the air flow through the activated charcoal canister until the pressure in the chamber is
equal outside. The closed chamber was kept for more than 21 days for radon-free air in chamber decayed
to low intrinsic background [7], and the radioactive equilibrium between radon and radium was reached.
The measurement of emitted radon inside the chamber was for 3 h during equilibrium period.

Radon Exhalation Rate

Because radon exhalation rate is controlled by two main parameters: radon generation (containing
radium in the sample) and transport through the solid matrix its porosity, grain size, material sample geometry,
etc., one of the possible ways to measure the rate of exhalation from the material sample is by the measuring
of the radon concentration in a closed chamber or container [5, 13—14]. The radon exhalation rate, E, which
expresses per unit surface area (Bq m "h™') of a natural material and radon concentration, C (Bq m™)

measured in a closed-chamber system are described by several authors [4, 15-16], according to Eq. (1).

C(t) = Cpe™ + C (1-e™) 1)

where C(t), is the radon concentration at time t, C0 is the initial radon concentration and C is
eq
equilibrium concentration. After measuring the radon concentration at a given time C(t) and calculating
the radon exhalation rate E can be determined by formula:
C AV

S )

E =

where Ceq is equilibrium concentration , A is radon decay constant ; 2.1x10°(s "), V is volume
of the chamber minus volume of the specimen (m3), S is external surface area of the source (mz), and E is
radon exhalation rate of the source per unit surface area or mass (Bq m’h'or Bq kgf1 h[13].

Annual Effective Dose

The annual effective dose from inhalation of radon (AED, ) releasing from the natural rubber

Inh

latex pillow is calculated using by Eq. (3) recommended by the United Nations Scientific Committee on

Effects of Atomic Radiation [17]:
AED,, = CxFxTxD; (3

where C is the radon activity concentration (Bq m ), F is the equilibrium factor between radon
and its progenies as 0.4, T is the normal sleeping time as 8 hours per night; 2,920 hry ' and D, is the inhalation
dose conversion factor for radon as 9.0 uSv hr' Bq’l m’[17]. The estimation of the AED,, from collected
samples was compared with the general public annual effective dose limit, 1.0 mSvy ' recommended by

the International Commission on Radiological Protection (ICRP).
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Figure 1 The equipment set up to measure radon concentration and radon exhalation rate, which the
natural rubber latex pillows were placed inside the closed-chamber with connected to the pulse counting

ionization chamber (ATMOS 12 DPX).

Results and Discussions

The measured radon concentration C (t), calculated equilibrium radon concentration ch, exhalation
rate and annual effective does from natural rubber latex pillows which were sampled from Thai’s online
market are shown in Table 1. The measured and equilibrium radon concentrations are quite same which
indicate that the measuring time is closes to equilibrium time of radon and the background in the chamber
decayed insurable to zero. The measured radon concentrations ranged between 11+ 3 and 41 £ 5 Bqm
with an average value (mean + S.D) of 17 =8 Bq m”, and the equilibrium radon concentrations calculated
from Eq. (2) ranged between 11 + 2 and 43 + 5 Bqm* with an average value (mean + S.D) of 17+ 9 Bqm
All of the results, there is one sample of natural rubber latex pillows in No.3 shown that the radon con-
centration is slightly higher than the worldwide average of indoor radon concentration as 39 Bq m,
[17-18]. Normally, the radon should have low in natural rubber latex, but it is probably high from adding
some fillers contaminated the radionuclide radium—226 and thorium-232 in the natural rubber latex foam
before make the pillows and some materials such as monazite powder [11-12] for protecting the bacteria
or dust mites in the pillow.

All measured radon concentrations from the collected pillows were well below the allowed
maximum contamination level (MCL) of indoor radon concentration in collected samples of 148

recommended by the USEPA [1] and 300 Bq m" also recommended by the ICRP [19] and WHO [1].
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Table 1 Radon concentration, equilibrium radon concentration, radon exhalation rate and annual effective

does from studied samples of natural rubber latex pillows that were available from online market

in Thailand.
Sample Measured Radon - Equilibrium Radon Exhalation Rate Annual Effective Dose
No. Concentrz_\stion, Concentr_z;tion (mBq m h") (mSv y'l)
(Bqm™) (Bqm™)
1 18+3 19+3 21+4 0.19+0.03
2 18+3 19+3 22+4 0.19 +0.03
3 41+5 43+5 60+7 0.43 £0.05
4 22+4 23+4 37+7 0.23 +£0.04
5 13+£3 13£3 19+4 0.14 £0.03
6 13+£2 14+2 2243 0.14 £0.02
7 11+3 12+3 18+5 0.12+0.03
8 11+£2 12+2 13+£2 0.12+0.02
9 11+3 1243 12+3 0.12+0.03
10 11+2 11+2 18+3 0.12+0.02
11 15+3 16 +3 45+9 0.16 =0.03
12 16+3 17+3 21+4 0.17+0.03
Min 11 11 12 0.12
Max 41 43 60 0.43
Mean 17 17 25.7 0.18
S.D. 8 9 14.4 0.09

The exhalation rates of natural rubber latex pillows calculated from Eq. (3) are shown in the
Table 1. The boxplots and frequency distributions of equilibrium radon concentration and exhalation rate
are shown as Figure 2. The obtained results of exhalation rates ranged 11 + 3 and 60 + 7 mBqm “h ' with
an average value (mean £ S.D) of 25.7 + 144 mBqm “h . From frequency distribution of exhalation rate,
two samples are higher than others, because the emission of radon from the materials depends upon radium
concentration in material, emanation factor, porosity and density of the material [20].

The annual effective doses were found between 0.12 + 0.03 and 0.43 = 0.05 mSv y’l, which
well lower than the worldwide average annual effective dose from radon inhalation (1.2 mSvy ') reported by
UNCEAR, and limitation of public exposure (1.0 mSv y ') and the largely radon exposure based on
optimization with a reference level (10.0 mSv y ') recommended by the ICRP [18] and ICRP [21], respectively.

Although, annual effective doses are lower than public exposure, but indoor radon concentration in the
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bedroom are concerned because radon are released from building materials. It can summarize with radon

released from the pillow to high radon concentration which has to cause the health effect.

a.l) b.1)

a.2) N =12 b.2) N =12
X

Frequency
Frequency

0 8 16 24 32 40 48 0 8 16 24 32 40 48 56 64
Equilibrium radon concentration (Bq m™) Radon exhalation rate (mBq m™ h-!)

Figure 2 a.1) and b.1) boxplot of equilibrium radon concentration and radon exhalation rate,
respectively and a.2) and b.2) frequency distribution of equilibrium radon concentration and radon

exhalation rate, respectively

Conclusion

This study shows the equilibrium radon concentrations ranged between 11 +2 and 43 + 5 Bqm
with an average value of 17 = 9 Bq m . All measured radon concentrations were well below the allowed
maximum contamination level of radon concentration in collected samples of 148 and 300 Bq m”, rec-
ommended by the USEPA and the ICRP, respectively. The exhalation rates from natural rubber latex
pillows ranged 12 + 3 and 60 + 7 mBq m “h”' with an average value of 25.7 = 144 mBqm~ h ™. The
annual effective doses calculated for inhalation were between 0.12 + 0.03 and 0.43 + 0.05 mSv y ', and
also well lower than the worldwide average annual effective dose from radon inhalation (1.2 mSv y’l),
limitation of public exposure (1.0 mSv y ') and the largely radon exposure based on optimization with a
reference level (10.0 mSv yﬁl). The measured radon concentrations from natural rubber latex pillows will
pose none significantly serious health risks. However, these data must be regarded as preliminary and in

the further extensive studies should be done on large scale.
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Abstract

The objectives of this study were to develop the cow and soybean milk yogurt product supplemented
by rice bran hydrolysate with antioxidant activity using the addition of 0.0-1.0 % w/w rice bran hydrolysate,
analyze antioxidant activity, and examine sensory characteristics of the yogurt. The study found that
2, 2’-Azino-bis (3-ethylbenzothiazoline-6-sulfonic acid) (ABTS) radical scavenging activity and ferric
reducing antioxidant power of cow and soybean milk yogurt trend to be increased based on the increase
of rice bran hydrolysate concentration, except for ABTS radical scavenging activity of soybean milk
yogurt, which was slightly increased and then constant at 0.75 % of rice bran hydrolysate. Addition of
rice bran hydrolysate at concentration of 0.25-1.0 % had no effect on overall acceptability of cow milk
yogurt but decreased overall acceptability score of soybean yogurt. Optimum concentration of rice bran
hydrolysate with high antioxidant activity in cow and soybean milk yogurt was 1.0 and 0.75 %,
respectively. This research indicated that rice bran hydrolysate has a potential use as antioxidant agent

supplemented in yogurt for development as functional food.

Keywords: Yogurt, Rice Bran Hydrolysate, Antioxidant Activity, Sensory Characteristics
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Determination of Longkong (Lansium domesticum Corr.)

by Microwave Sensor Technique
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Abstract
The purpose of this research is to determine the suitable harvest index for harvesting Longkong
bunches for export to overseas or distant markets. The technique for analyzing concentration of microwave

through Longkong fruit with microwave optics was used. The results from the microwave concentration
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analysis were compared with the ratio of total soluble solids to acid content (TSS: TA) of Longkong fruit
ages of 85-120 days after anthesis. The results showed that the concentration of microwave was in the range
0f 0.75-0.58 mA, which the Longkong fruit have the ages of 91-103 days after anthesis and TSS: TA was
between 6.13-9.86. The Longkong fruit has yellow skin, firmly attached to Longkong bunch, and a sweet
taste, suitable for export to distant markets or overseas. For the concentration of microwave in the range of
0.58-0.41 mA, the TSS: TA was in the range of 9.86-13.55, in which the Longkong fruit was 103-115
days after anthesis, the Longkong fruits are very sweet, and the skin is dark yellow, tasty. It was suitable

for selling near the orchardt.

Keywords: Longkong, Harvesting Index, Microwave Sensor
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Abstract

Crisp banana processed by hot air drying combined puffing provides low volumetric shrinkage
and high crisp texture, but crisp product has more brown colour. The hot water blanching and steaming
pretreatments could reduce brown colour of puffed product. From previous reports, the comparative study
of effects of hot water blanching and steaming pretreatments on crisp banana qualities were limited.
Therefore, this work was interested in a comparative study of the effects of hot water blanching and
steaming pretreatments on crisp banana. The fresh bananas were cross sectional sliced to 2.5 mm and then
they were pretreated by hot water or steaming. After that, it was dried by hot air and puffed by hot air.
The experimental results showed that both pretreatments by hot water and steaming could reduce the
firmness of raw material structure, resulting in the larger volumetric and lower hardness of pretretment
product than that of the non-pretreatment banana product. In addition, the both pretreatment also retarded
browning reaction of crisp banana product as compared to non-pretreatment product. However, it was not
observed the difference in qualities of both pretreatment crisp banana methods. Increasing puffing
temperature provided lower hardness of product, however, the color of puffed banana was more browning.
Therefore, the banana should be pretreated by hot water blanching or steaming before processing and using

of puffing temperature not exceeding 170 °C.

Keywords: Hot Water Blanching, Steaming, Puffing, Colour, Texture
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Abstract

The objectives of this research are to optimize extraction condition for total phenolic compounds
from "Tubtim Siam' pummelo peel using ultrasonic assisted extraction and to determine antioxidant activities
of'the crude extracts. Variables used to study the optimal extraction conditions of total phenolic compounds
include concentration of ethanol (10-50 %v/v), extraction time (15-45 min), and ratio of dried pummelo
peel: ethanol solution (1:1, 1:2, 1:3). Furthermore, the optimal were determined using a response surface
methodology (RSM) by Box Behnken design. The results showed that these three factors affected the yield
of extracted total phenolic. Moreover, the statistical analysis provided indications that the data obtained
from the experiment should be fitted to polynomial equation because of its high coefficient of determination
with R-square = 0.9294. The highest yields of total phenolic compounds were obtained when the samples
were dissolved in ethanol at 35%v/v, the extraction time was set at 30 min and the ratio of solid/ethanol was 1:2.
Under these optimal conditions, the highest total phenolic compounds yield were 13.67 £+ 0.52 mgGAE/gDW
from experimental values and 13.66 mgGAE/gDW from predicted values and the scavenging activity of

percentage of inhibition by DPPH assay was 32.58 %.

Keywords: Total Phenolic Compound, Pomelo Peel, Ultrasound
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Factor df Mean Squre (MS) F value
(C)) Prob > F
Model 3870.95 9 430.11 10.24 0.0029
X12 965.93 1 965.93 23.00 0.0020
X22 1404.87 1 1404.87 33.45 0.0007
X: 553.82 1 553.82 13.19 0.0084
Residual 293.95 7 41.99
Lack of Fit 298.83 3 97.61 349.49 0.102

Std. Dev. = 6.48, Mean = 115.21, R-Squared (R”) = 0.9294, Adj R-Squared (Adj R*)= 0.8387

Total phenolic (mgGAE/gDW)
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Abstract

This paper presents the evaluation of the offshore wind resource of Thailand (the Gulf of Thailand
and the Andaman Sea) using remote sensing technique. The wind speed at height of 10 m above mean sea
level (A.M.S.L.) was measured using SeaWinds Scatterometer on QuickSCAT by NASA. The QuickSCAT
satellite images in 1999-2009 with resolution of 1°x1° was interpreted and validated using the measured
wind speed provided by the ship observation, buoy data and numerical weather prediction models. The
wind speed was interpolated for 1 km resolution enhancement and extrapolated to the height of 50 m
A.M.S.L.. The monthly and annual mean wind speed maps were presented in order to show the spatial
and temporal variation of offshore wind energy potential. Results showed that QuickSCAT satellite images
interpretation gave lower bias in the rage of wind speed of 3-18 m/s, however, the bias was high for wind
speed more than 20 m/s. It found that offshore mean wind speed at height of 50 m A.M.S.L. was in the
range of 3.0-6.0 m/s where the middle part of Thai offshore had the highest potential with the wind speed
in the rage of 7.0-10.0 m/s. The offshore wind speed had high potential during June until August due to the

influence of southwest monsoon.

Keywords: Wind Energy, Remote Sensing, Satellite Images, Geo-Informatics
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Abstract
The concept for this research is that plants pots are produced from rubber plant sludge and waste
material from the mushroom lump and palm bunch are use to replace products that are made from plastic,
which is an alternative to reduce the amount of waste and add value to the waste material. The aims for
this work are 1) to study the chemical characteristics of raw materials 2) to study the physical characteristics,

and 3) to study properties of plant pots produced from rubber plant sludge, waste material from the mushroom

"9, AnIvinemans duneden anginomaniing Tuladuazmanbas UMM FAYBTA1 82a1 95000

' Lecture, Department of Environmental Science, Faculty of Science Technology and Agriculture, Yala Rajabhat University, Yala,
95000, Thailand

" Corresponding author : E-mail address : jutamas.k@yru.ac.th Tel. : 082-2670177



ASEAN Journal of Scientific and Technological Reports The Production of Biodegradable Flowerpot ...
Vol.24(1) January - April 2021 85 Kaewmanee. J.

lump and palm bunch. The conditions of experiment are 6 ratios between rubber plant sludge to waste
material from the mushroom lump including 0 : 100, 20 : 80, 40 : 60, 60 : 40, 80 : 20 and 100 : 0. using
wet glue and palm bunch as binder and subsidiary binder, respectively. The results revealed that 1) raw
material has acid-base, conductivity, and moisture value suitable for growing plants, 2) the first ratio had
the highest average weight of 246.67 grams and plant pot could be molded well, strong and have smooth
skin, and 3) the first ratio has qualifications suitable for actual application; the water absorption was 99.18

percentages, an inflation value was 81.93 percentages and the slowest deterioration of the plant pot.
Keyword: Biodegradable Flowerpot, Sludge of Rubber Factory, Waste from Mushroom Culture, Palm Bunches
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Total Phenolic Content, Antioxidant and Antityrosinase Activities

of Garcinia dulcis Root Extract
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Abstract
The objective of this study is to investigate total phenolic content, antioxidant and antityrosinase
activities of G.dulcis root extract and fractions (A-J). It found that the total phenolic content of the crude extract
was 338.42 + 6.08 mg GAE/g extract. The extract showed good activity against DPPH (IC,, 71.07+ 0.02 pig/ml),
ABTS(IC,,28.08+0.01 pg/ml) and good ferric reducing antioxidant power (235.40 + 3.44 mg AAE/g extract).
It also showed inhibitory activity toward tyrosinase enzyme (IC,, 354.15+ 0.13 pg/ml). Fractions E and
I showed better activity than the extract and other fractions in all tested. 12b-hydroxy-des-D-garcigerin A

and globuxanthone are major components from fraction E and symphoxanthone was obtained from fraction
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I. The result indicated that fraction from G.dulcis root extract is a natural antioxidant and antityrosinase

source with potential for use as active ingredients in cosmetics.

Keywords: Phenolic, Antioxidant, Antityrosinase, Garcinia dulcis
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A 1C,,

Sv a A

MInaaeUgNEMUeLadasz1AeIT ABTS Assay

aautlasnuITued Re tazane [13] laowsouaisazals ABTS ™ (Ha@15a¢a1e 7 mM ABTS
uaz 2.45 mM K,8,0, #auludasiaau 2:1 wazna13ludila 15 5 Tue vazsimsitoscaisazae
ABTS” dagteniuea 1iiaimsganaunasnnwenan 734nm lusie 0.7+ 0.03) wiouaisazalo
#9819 NUATUTY 1.0-0.1 mg/ml (Stock Solution) M3inaaevii lasrhansazais ABTS” 151103

vy

0.9 mlNHANAUAITAI9819151195 0.1 mI 21190313 6 Wil (geAruRUIAT s TasMTIANENIUDE

3 ] o A @ 1 A ~ d' o ’é
uNUAIIHI06139) harsazaten 1a llfaaimsganaunasnanue1Inau 734 nm (A ) W 3

sample

/o g o a
PYANTINAAD i%’ﬂiﬂuﬂﬁﬂﬁ)iﬂﬂlﬂuﬁﬁhWﬁiﬂ! Lmzmmm‘wﬁaﬂaxmi?ﬁuauyaamz ABTS 9INgA3

% MIAUBYYADATE ABTS = [(A YA 1100

control Asample contml]

hmfesazmImueyyasaszueuns whitsunuanuaudulurasanaass Tasunu X
I Y 9 < 'Y Y a Y Y o
Wuanududulunasanaassunu iflumiesazmsdueyyaddse taz Isaumsiduasamiuim
1A IC

50
Aa Jd < a asy

MsnageUANNEINIBlUMIIAGHANBINIAeID FRAP Assay

fAau1asn13Asuea Benzie 1Az Strain (1996) [14] Tasmsaiansluinsgiunsauoanos
TanaNuATY 100, 80, 60, 40 11aL 20 mg/ml 11a138a18 FRAP Reagent 290 pl (16383 Tagnil Acetate
Buffer pH 3.6 UINTU AUE1582a18 Ferric Chloride L@ @15a2a18 2,4,6-tri-2-pyridyl-2-triazine (TPTZ)
803183 10:1:1 MUAAY) HaUAUATAI0E19ANUTUTY 1.0-0.1 mg/ml (Stock Solution) Y311A5 10 pl
Tuniangu 96-well 31913 5 11ii nazihensazaneliammsgandunasinnuennnay 593 nm

= 3 ' o %:I =)
anuguaion TaglHlonueaunuasdiedie) e 3 gamanaase Tael BHT Wlumsunasgiu
sazmuanNuansnlumsiadsanvlosn (FRAP Value) TasnfSeuiisuanunivunasgiu
n3ALEANDS UAIALI1891UA1 FRAP Value luwiitelaansuauyavesnsauoanasianetinmin
mM3ana 1 N5U (mg AAE/g Extract)
nsnageugnsdudueulylinlsGue
Y ax v = v o e~

NAADUAIEIS Dopachrome TaglH L-DOPA 11luasady aauilaanuisued Alam uaznme
[15] Tagniian5azans Phosphate Buffer (pH 6.8) 131103 80 pl snrauivasazaaou laad ln Isdma
AMMAYY 100 unit/m! U53105 40 pl Hazd@ITaza18A10619 (ANWTUIY 7.5-0.5 mg/ml azanelu

o VoA a I =3 ?z’/ a

20% EtOH) 151105 40 i Tumaviqu 96-well 11 liliiufgamgil 25 °C ilunal 10 Wi miniuaw
@1582019 3 mM L-DOPA 1311@5 40 pl w1 udaiufgamail 25 °C 20 Wil hansazaio
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lifafinsganauuasNnaue1Inan 492 nm #81A389 Microplate Reader 11191 3 N15nAADA

a  d o 1 { o o ' v &
Taeinsanoaneiaitlumsmasgihmmsganduuaaiia ldnduinaiosasmsduguon laf
InTs@ua mngas

% msdudaoulantlnTsFme = ([(A-B)-(C-D)]/ (A-B)) x 100

A A 1 A A (=) @ [l ' Y ) = J
e A fie simsganauudaile lufiasdredis dunudeaiazates) uaziiou lal
B fio mmsganauuauiie lufiarsdedia uaz lufiou lesd daunudosihazaio)
C fio Amsganaunaaielaisnaaoy uaziion lx]
= ! A A = L4 v Y @ o
D fis mmsganaunaulotiasnaae uaz lutieu e (ddunudrednihazain)
9
hm¥esazmsdudueuled In IsGuaudounswlifsusuanudutuvesmsdedialu
s Y 9 S 1Y o ¥ N
aangu Tasunu X fuaruduiuluoiangu uou Y fluardesazmsduduenland InTsdua naz
T¥aumaduasediumuman Ic,,
MIUENEILIgNEVeITIHANALeY

o 1

1% 1 é Q"s} a 2 . g/ a v A
ihauanados E uay I iuansgnidueendindunazdudueu land In Tsgmaldlusyaud
I a £ [ o o a = o
wuenliiuasuigns Tasauadados E (1.19 g) vinnueadomaia lasin Innsiluuunedul
Jaa 3 o T A Y a I @ & P
(co) Taglaganuaa 100 udrednun uazly 20 % sxdlauluenmuiludunaoun awnsousn
I~ 1 1 Yo 1 1 [l 2 g 1 Aa J @
dudiugeslanuiy 6 am (E1-E6) Taeaudoe E4 0.29 g) Faduaiuniarsesndseneunan
o v A a :{ a aa I o "o §
(Major compound) Wwnuen 19 Iaensnaniuigns aremaiia cC Taeldaanuaa 100 Hudegnun
v a 2 o A AN Y R a4 A Y 2 g A £ ' '
uaz 19 15 % ozd Taulwenauudunaeui ldwandmaosdugaluasuSqns 1 (16 mg) daudos
E6 (022 g) vinnuondemaiin CC Tasl¥ganuaa 100 Wudegiui uay1¥ 20 % ozdlauluwenayu
2w 4 { ' ' ' o 1 ' a g
Audnadeunlaaiudes 3 dau (B6.1-E6.3) ¥aiugeas E6.2 (0.10 g) Musnalemaia CC 8nnsa
aa Y v 1w A a & o 4 a a £
Taoldsanuva 100 Eudegnun uazld 15 % oz Taulwesnauiudundoun ldmsusgns 2 (O mg)
2 g < a A
Futluveulemmvaos
o 1 o A aa 3 v 1w oA
ihdauanages 1(1.95 g) wuenaemaiia CC Taelddaniaa 100 Wudregnun waz1d 35 %
a I @ A A 3 U ] Yo 1 1 1
oz Iau lwenuiludundounamnsatentludiudeslasiuiu s @ (11-15) Tagauees 13 (0.38 g)
~ A g s v R o Y A Yaa 2w To A v
tasniluesniszneundn Inihuuendedlumaiin cC Taglsganuaa 100 udregnuin uas 1y
30 % aw«ﬂ@]uimam«nmﬂummaaum"lmmmmermaawuﬂumﬁmﬁm 3 (12 mg) luvaszdidy
annges J (235 g) muﬁmfmﬂui Aua 'lu”lﬂmmu,ﬂﬂmmsmﬁm iioannramsingeidae
MANA TLC ‘luﬂsmgmmaﬂwmu

WNaN1INAa9l

2,’ @ 1 o @ A a I o [

sIuanraiin 682.59 n§u 1 hlanadsenuea Nguugiieuilunar 7 1 wasen
) @ AA o I = gol o ?,‘ @ v a  d

szMedazaeesn lamsananeunidnyazitluvesiladingiam 1Wimiin 64.30 a5y Ay
Fouaz 9.42 WRULNATANANEILINNIIN 25.05 nSu Wnenldudiudesdiamadialasun Inns il

<3 Jaa a I~ o To oA Y a
npusasd Taelddanuva wiia c60 1ludregnun uazld 0-50 % omuealulanaeTslimu
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miinziliinaiivedansonvesmsananouuazdiuaniagessinugya Iaeld Folin-
Ciocalteu Assay ansndnnaiieulsinaiiueanldnnnsinasgiunsaunaan y =0.002x +0.2867
(R*=0.9979) @aﬁﬁmmﬂuaﬁmmmmmiﬁﬁ'ﬂwmmmmmm'ﬁﬁu 338.42 +6.08 mg GAE/g Extract
wazvedIuanngosl g1 24.65-892.09 mg GAE/g Extract fauaaalumsaii 1

AnsAueuyaddszuesmsataneuazduatiateslauis DPPH 1z ABTS Assay
Fam31adi 1 wuh ﬁﬁﬁﬁhﬁEJ11JLL§WNQ1/I§ET°]J§QEJ‘L§Q@§ET§$ DPPH a2 ABTS @201 IC,, 111
71.0740.02 pg/ml 1Az 28.080.01 pg/ml MUY FadounNansnasgLnsaLedassia (IC, : DPPH
11.4440.02 ug/ml, ABTS 2.700.02 pg/ml) 08193 iod ey °1u611mz°17imﬁmﬁauqmémmdmﬁﬁmjaa A-J
fanuduta 1.0-0.1 mg/ml (Stock Solution) WUNFIUANAGDY E uﬁmqm%(s]“ug’amgu"aﬁmz DPPH
waz ABTS 18Afigadaenm IC,, 1M1y 20.7 £ 0.05 pg/ml 1Az 7.90 + 0.02 pg/ml AWEITY

Uszansamlumsiardnanesn (FRAP Value) ¥oaa1sanarentuazaiuanagos
fiarndudiy 1.0-0.1 mg/mi (Stock Solution) #1113AFUIMA FRAP Value 1§01nmsiiousunsl
WIATFIUNTAUDAADS DA y = 0.5518x +0.218 (R = 0.9988) FINANINAABINLIIAT FRAP Value V84
AFARANYI NI 235.40 + 3.44 mg AAE/g Extract luvaiziiduaindesiinl FRAP Value 14
47.35-686.96 mg AAE/g Extract lagaiuanagos E uaasnnuaunsalumsiadmanmlesnld
ﬁﬁqﬂ (686.96 + 9.24 mg AAE/g Extract) HAZANMENTANAHEY 3 1N u@iqwés‘ﬁﬁ’aﬂﬂh BHT (1,045.00 +
10.63 mg AAE/g Extract) Aaianaluasad |

9
Y

d' = a Q’ 9 a o a‘/ a @
M99 1 Ysunailuean HNITNUBDNHATU !,m&’i]‘ﬂ‘ﬁEJ'UENL’E']“L!vl‘ﬁﬁﬂﬂiﬁ“]ﬂuﬁ'ﬁll’é)\iﬁﬁﬁﬂﬂiiﬂllzwuﬂ

Phenolic Content FRAP Assay Anti-tyrosinase
o 1 DPPH Assay ABTS Assay
GARIZRLIIAN (mg GAE/g (mg AAE/g Activity IC,,
IC,, (ug/ml)  IC,, (ng/ml)
Extract) Extract) (ug/ml)
A5ANANOIY 33842+ 6.08 71.07+£0.02 28.08+0.01 235.403.44 354.15+0.13
FIUG0Y A 24.65+2.11 ND ND 4735+2.61 ND
aIud0s B 147.73 +7.38 ND 42.09+£0.01  178.44+3.22 ND
aIudes C 24621+5.62 70.18+0.02 35.43+0.06 189.80 +4.96 ND
aIudes D 398.15+12.04 54.46+0.02 26.47+0.03  292.52+532 692.72 + 1.23
dId08 E 892.09 £ 18.96 29.79+0.05 7.90+0.02  686.96+9.24 324.56 +0.29
dIu808 F 389.27+9.18  60.38+£0.08 15.47+0.01  272.60 +1.28 44423 +0.64
7IUE08 G 369.08 +10.03 7424+0.01 23.00+0.01 25592 +491 394.04 + 0.42
aiudes H 387.15+12.14 63.30+£0.05 19.61+£0.02  269.76 +3.74 330.56 £ 0.19
Ao I 467.43+14.63 47.98+0.04 11.70+£0.01  321.68+4.88 32.20 = 0.30
aIudey J 45546 +13.56  49.66+0.02 12.53+£0.02  317.56 +3.69 50.00 + 0.49
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9
o @

d‘ =Y a Q‘f 9 a @ Q( a @ 1
M9 1 Usinasluean HNTAUIDNHATU uazqmﬂummu"lwﬂlﬂmmmmmﬁﬁﬂmwﬂmmﬂ (®19)

Phenolic Content FRAP Assay Anti-tyrosinase
v 1 DPPH Assay ABTS Assay
NIV (mg GAE/g (mg AAE/g Activity IC,,
IC,, (ung/ml)  IC,, (ng/ml)
Extract) Extract) (ug/ml)
nsAURAADT 1A - 11.44£0.02  2.70+0.02 - 33.82+0.23
BHT - - - 1,045.00 +£10.63 -

A ' ' Py Y Y A A "M Yo
ND fe liansawa Ic,, lananududuinadou - fe li'ldvhnisnaaou

nisnadeugnsiutuen lnlin lsdmavesmsatasnuzyaiiamuusi 7.5-0.5 mgm (Stock
solution) Wuensaianerunansgn sudueu laslln Tsdna daom IC,, 1A 354.15 + 0.13 pg/ml
Tagauanagos I ﬁmmmmm“lumiﬁug'axau"lmﬁlwiic‘fsxuﬁgqqa foA 1C,, MR 32.20 % 0.30 pg/ml
Faiszansamgannansadaney uasidnenmindifsstunsaueaneia (IC,, 33.82 + 023 pginl)

mathdnanades Eiaz [duaanns Idauas iasnanfiveuiiunumiu TLC sthadamy
smondremaiinTasnTnns il IdmsuSqnssiuan 3 ms (s 1-3) Fail Tnssauduaaslunmi 1
Tﬂﬂﬁéﬁ'ﬂQmmmﬂnwwuazﬁﬁ’agamqmﬂﬂimﬁiﬂﬂﬁaﬁ

15 1 flunandmidosdu (m.p. 200-201°C) foya UV (EtOH) A (nm) (logg) : 238 (2.09),
255 (1.42), 317 (0.86) Yoy@ FT-IR (Neat) V (cm’) : 3541 (O-H 89), 1685 (C=0 #a) Toya 'H NMR
(Acetone-d,, 300 MHz) : 0 12.75 (OH-1, s); 7.28 (H-3, 5); 7.22 (H-6, dd, 7.8, 2.1 Hz); 7.15 (H-7, ¢, 7.8
Hz); 7.56 (H-8, dd, 7.8, 2.1 Hz); 6.18 (H-2', dd, 17.4, 10.5 Hz); 4.87 (H-3'cis, dd, 10.5, 1.2 Hz), 4.90
(H-3"trans, dd, 17.4,1.2 Hz); 1.40 (CH-1", 5)

13 2 1Wuveanded@imans (m.p. 222-223°C) foya UV (EtOH) A, (nm) (loge) : 248 (0.99),
313 (0.53), 367 (0.28) Yoy FT-IR (Neat) V (cm”) : 3502 (O-H 8@), 1730 (C=0 @) foya 'H NMR
(Acetone-d,, 300 MHz) : 0 12.57 (OH-1, s); 7.36 (H-3, 5); 7.24 (H-6, dd, 7.8, 1.5 Hz); 7.18 (H-7, #, 7.8
Hz); 7.68 (H-8, dd, 7.8, 1.5 Hz), 6.31 (H-2', dd, 17.4,10.5 Hz); 5.12 (H-3'cis, dd, 10.5, 1.2 Hz), 5.26
(H-3'trans, dd, 17.4,1.2 Hz); 1.45 (CH-1', 5)

13 3 Wuvewdsd@mans (m.p. 210-211°C) foya UV (EtOH),_ (nm) (logg) : 250 (2.70),
322 (0.84) Yoya FT-IR (Neat) V (cm™) : 3304 (O-H 8i), 1598 (C=0 ©ia) To3ya 'H NMR (Acetone-d,, 300
MHz) : § 12.77 (OH-1, 5); 7.3 (H-3, 5); 6.97 (H-7, d, 9.0 Hz); 7.73 (H-8, d, 9.0 Hz); § 6.41 (H-2", dd,
17.4,10.5 Hz); 5.18 (H-3'cis, dd, 10.5, 1.2 Hz); 5.34 (H-3'trans, dd, 17.4,1.2 Hz); 1.58 (CH-1', 5)

J
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o & ' M ' o wa A 3
lumsanaiy MnmsAnyIMUNMsAnaneILIazdIuanagess NNzl autang lumsiuais
fueendiaty Tasensananenuiisuailuednsauminy 338.42 + 6.08 mg GAE/g Extract &43)
Vinwaeudugailoiounulinailueansanlumauzanuion (260.20 mg GAE/g dw) [16] taz
Ysnailueansalumsana 80 % wmuoanlaenkanz e (56.52 mg GAE/g Extract) [17] Tagaiduay
HanuuanaRnasanaasnranz ALY NIN B191HBININITNITNAADY BIGVBINTAIDE

1 § o 1 9 o [ ] x 4 4 [ s
yazaIuuIisnNANINANUana Y vz iaIuanages D-J FuAaUNDDANIINABE L
Y 3 A A g’; 1 =) a = a 1 @
oA andeunnLan i luw192-50 % emuealu lanas Istimu fisnailueangennasanaren
Tagdduanagos E N5uailueanganga (892.09 + 18.96 mg GAE/g Extract)

4 1 % 1

HAMSANEIYNTA U O NFIATUVBENTANANINLLAL T IUANALDY A-J 22835 DPPH ABTS
118 FRAP Assay (13199 1) nud ansanavevuaastszaniamlumslilalasnunsasa 1)
W03 IWAINUOYYADAs DPPH taz ABTS 18 luszdud dem 1C, 11 71.07 + 0.02 pg/ml uaz

9 v
28.08 + 0.01 pg/ml MUAIAY VIFNATANANGIVIDMUDATINUZYAUZTATAILOYYadATZNA
I 4 2 A 19 1 o [ YRl = =t a A =)
Wuesdtlszneu Fuilenadounudiudnages wunduanades E deiifsunailuedngeiiga ias
Mueyyasdaszhansarhlianududuveseyyadasy DPPH uaz ABTS anasiesaz 50 151w

; . . o o o 2 .

WINAGA A1 IC,, 1NN 29.79 + 0.05 pg/ml 1A 7.90 = 0.02 pug/ml AMWEIAY FAAINT laAn
9 v
asananeUlsznm 2.5 1M1 uag 3.5 audey uanatdiuanages E §inadilszansamdesnii
Ja VW o o @
A5NATFIUNTALDAADIUA (IC,, 1NN 11.44 % 0.02 ug/ml 1A 2.70 % 0.02 pg/ml AWEIAL) HUAD
[ = =t A Ao Q’y a Aa g < ] 1 o 1 =
Wnzliamslsznoviluedniligniavenyadassiailuesnsznevegludivdanagos E &9
szansamlumsliflalasmuusasavesasiiueanluduanados E i linamnaasinaonndos
[ aa 4 < a Y an = U o =
AuANNEINTa luMTIAIFanesn @287 FRAP Assay 3d@iuanades E ianuawnsalunms
a ¢ 4 a { a s a ana v I3
Sadmanesnldanga Taslinsziainmsinaljisetianduues Fe~TPTZ lihilu Fe-TPTZ th
A ya Y o q ¥ & a a A o o v ' <
msnnagevansalisanasenlda nazvilimanmles ninanmssansu ldun A1 FRAP Value
12g4 Tnedudnagos E i1 FRAP Value 11111 686.96+9.24 mg AAE/g Extract 4g4n317A1 FRAP Value
VOIATANANYIU (235.40 + 3.44 mg AAE/g Extract) 11a21n@21aUA1 FRAP Value Y94 IUaNA00 E
A 9 ) Vo o ~ s Ao Aa Y] A o
neudg naasinunaveaiagos Elasesdilszneuniidnenmiaun lumsaueondagi
A I vAaa Jaa Y 9 = & YR
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4 Y 1 Y T
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Ugnsenlaen/asy L-DOPA 11y DOPAquinone 1182 DOPAquinone 9:gni/asuiilu DOPAchrome
9
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1 a @ 4 1 [
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< y 1 1] Al o 1 % 1
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2 : o : £
1Hanwaunsalumsduduen sl n TsBuagaga dom 1C,, MY 32.20 + 0.30 pg/ml Faaaigns
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