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Abstract

Wine is currently gaining a lot of attention from consumers because of its health benefits.
Wine stimulates the body's digestive juices. Wine production is made from grapes and other fruits.
The fermentation process is controlled under appropriate conditions that affect the quality, color,
aroma and taste of the wine. Therefore, this research focused on the study and design of a
temperature control system by using Proportional Integral Derivative Control (PID) in the wine
fermentation process. From this study of wine fermentation under controlled temperature conditions
at 20-25 C°. It was found that pH decreased from 2.85 to 2.70, the total soluble solids decreased
from 20.00 to 4.91°Brix and the alcohol content was 9.5 % (v/v) in 10 days. The temperature control
system in the wine fermentation process showed that the fermentation process was stability and
temperature data was under control limit. The process takes a short time to use sugar and produce
alcohol and produce wine with a high alcohol content. Therefore, this study is a guideline for
simulating wine fermentation tanks and can be applied in household industries or community

enterprises.

Keywords: Wine, Fermentation process, Temperature control system, Control chart
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Figure 5 (a) PID cooling control (b)

Thermoelectric cooling unit (c) LCD display
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Table 1 Temperature data in fermentation process control

Period Temperature (°C) Period Temperature (°C)
1 29.43 26 22.18
2 28.25 27 22.27
3 27.16 28 21.92
4 26.18 29 22.27
5 25.39 30 21.92
6 24.87 31 22.10
7 24.26 32 22.18
8 23.65 33 22.10
9 23.30 34 22.27
10 22.90 35 22.53
11 22.79 36 22.27
12 22.27 37 22.18
13 22.50 38 21.92
14 22.35 39 22.18
15 22.35 40 22.18
16 22.01 41 22.01
17 22.01 42 22.18
18 22.27 43 21.92
19 22.01 44 22.10
20 22.61 45 22.01
21 22.53 46 21.84
22 22.10 47 22.18
23 21.75 48 21.92
24 21.84 49 22.18
25 22.18 50 22.18
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Figure 6 Temperature trend
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Abstract

The objective of this research was to develop Chaya tea gel with roasted black sticky rice
by spherification technique. The sweetness of Chaya tea with roasted black sticky rice at 4 levels
(Control, 3 °Brix, 5 °Brix and 7 °Brix) was studied by sensory evaluations. The results of sensory
evaluations found that most panelists were satisfied with Chaya tea at 5 °Brix and 7 °Brix. After that,
study the concentration of sodium alginate at 4 levels (0.75%, 1%, 1.25% and 1.5%). Chaya gel at 4
levels showed statistically non-significant differences (p>0.05) in terms of liking scores of color, odor
and taste. The results of sensory evaluations showed that the trend of appearance score was
increased when a high concentration of sodium alginate but the trend of texture score was
decreased. The results of the hardness and color of the Chaya gel, it was found that the hardness
and color of Chaya gel at 4 different sodium alginate concentrations showed statistically non-
significant significant differences (p>0.05). Overall, the trend of the hardness of Chaya gel was
increased according to a high concentration of sodium alginate. Due to concentrations of sodium
alginate affects on the Chaya gel, it became more sphere and increased hardness. However, the

concentration of sodium alginate did not affect the color (L*, a* and b*) of the Chaya gel.

Keywords: Chaya leaves, Tea, Spherification
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Table 1. Seneory acceptance score of Chaya tea with different sweetness levels

19

Sensory attributes Control 3 °Brix 5 °Brix 7 °Brix
Appearance™ 7.27+0.67 7.27+0.87 7.55+0.63 7.52+0.81
Color 7.15+0.83" 7.07+0.72° 7.50+0.78° 7.4040.95%
Odor 6.92+1.11° 7.02+1.07% 7.35+0.89° 7.37+1.00°
Taste 6.45+1.01° 6.77+0.91° 7.4241.05° 7.62+1.12°
Overall acceptance 6.62+1.00° 6.80+0.91° 7.45%1.01° 7.47+1.08°

Note: ** Means values with different letters in each column are significantly different (p<0.05)

" Mean are not significantly different (p>0.05)
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Table 2. Sensory acceptance score of chaya tea gel bead with different sodium alginate concentrations

Sodium Alginate (%w/w)

Sensory attributes

0.75% 1.00% 1.25% 1.5%

Appearance 6.58+0.82" 6.78+1.05" 6.91+0.82° 7.38+0.90°
Color™ 6.96+0.90 7.08+0.99 7.23+0.92 7.1120.82
Odor™ 6.96+1.26 7.00+1.24 6.86+1.18 6.96+1.27
Taste™ 6.68+0.82 6.88+1.05 6.76+1.01 6.68+0.95
Texture 7.5621.06° 7.16+1.04° 7.15+1.09° 6.98+1.20°
Overall acceptance 7.06+1.19° 7.14£1.17° 7.03+1.12 6.73+1.19°

Note: *>° Mean values with different letters in each column are significantly different (p<0.05)

" Mean are not significantly different (p>0.05)
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Figure 2. Chaya tea gel with different sodium alginate concentrations

Table 3. Physical characteristics of chaya tea gel bead with different sodium alginate concentrations

Sodium Alginate (Y%ow/w)

Physical
characteristics 0.75% 1.95% 1.5%
Hardness™ () 301.33+96.50 313.33+16.16 324.0046.00 367.33+50.89
L*" 22.09+0.74 22.42+0.95 22.69+1.01 23.16+0.30
a*"™ 0.68+0.18 0.66+0.27 0.76+0.26 1.08+0.34
b*"™ 1.95+0.55 1.87+0.89 2.25+0.84 3.00+0.64

Note: ™ Mean are not significantly different (p>0.05)
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Abstract

The leaves of Harrisonia perforata (Blanco) Merr., the fruits of H. perforata (Blanco) Merr.,
the leaves of Putranjiva roxburghii Wall., and the rhizome of Curcuma aromatica Salisb. have been
used as herbal ingredients for pain reduction and against fevers. The objective of this study is to
investigate the ability of in vitro anti-inflammation of H. perforata leaves, H. perforata fruits,
P. roxburghii leaves, and C. aromatica rhizome obtained by extraction with ethanol. The anti-
inflammatory activity of the extract was evaluated by inhibition of nitric oxide production in RAW 264.7
induced by inflammatory agent Lipopolysaccharide (LPS) by Griess reagent method. The results
showed that the ethanolic extract of C. aromatica rhizome, P. roxburghii leaves, H. perforata leaves,
and H. perforata fruits exerted anti-inflammatory activity by significantly inhibiting nitric oxide
production having the IC,, value of 20.99 + 9.16, 28.11 + 8.02, 42.06 + 3.26, 52.38 £ 7.92 ug/ml
respectively without any toxicity to RAW 267.4 cells. The results of this study support their uses in
folklore medicine and traditional medicine. It is the preliminary scientific information that encourages
further development into herbal analgesic and antipyretic products. However, further studies on anti-

inflammatory activity using other mechanisms at the molecular level are needed to be investigated.

Keywords: Harrisonia perforata leaves, H. perforata fruits, Putranjiva roxburghii leaves, Curcuma
aromatica rhizome
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Figure 1. The effects of extracts on the viability of RAW 264.7 cells were assessed. Cells were treated

with various concentrations of extracts for 24 hours, and cell viability was evaluated using an

MTT assay. (A) HPL, (B) HPF, (C) PRL and (D) CAR. Viability is expressed as a percentage relative to

untreated cells. Data are expressed as the means+S.D. *** p<0.001, compared with the control group,

n=3.
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Figure 2. Effects of extracts on the nitric oxide production in LPS-induced RAW 264.7 cells. Cells were

treated with various concentrations of extracts and LPS (100 ng/mL) stimulation for 24 h. The amount

of nitric oxide in the medium was measured using the Griess reagent. (A) HPL, (B) HPF, (C) PRL and

(D) CAR. Data are expressed as the means+S.D. * p<0.05, ** p <0.01, *** p<0.001, compared with

the LPS group, n=3.
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Table 1 Half-maximal inhibitory concentration (ICy,) for the inhibition of NO production.

Samples ICs, (Hg/mL)
Harrisonia perforata leaves (HPL) 52.38+£7.92
H. perforata fruits (HPF) 42.06+3.26
Putranjiva roxburghii leaves (PRL) 28.11+8.02
Curcuma aromatica rhizome (CAR) 20.9949.16

Data are expressed as the means+S.D.
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Abstract

This research aims to develop a process for solving the shortest path problem when the data is
fuzzy, uncertain, or ambiguous. The researcher proposed a shortest path solution approach under
triangular intuitionistic fuzzy numbers by using the centroid of fuzzy numbers method to convert
the fuzzy numbers into processable values. Subsequently, Dijkstra's algorithm was applied to find
the shortest path. The results of the study showed that the developed method can effectively solve

the problem in an ambiguous environment and can find the correct and appropriate answer.

Keywords: Dijkstra’s algorithm, Shortest path problems, Fuzzy numbers, Centroid
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Figure 2. A Flowchart of Dijkstra's algorithm

PBRU SCIENCE JOURNAL
U 21 atuil 2 nangrau-Sunau 2567

NAN15238

o v ° aal Py

Wdatlaziauaisniaudymscaznis
ﬁzﬁ’uwammuﬂm Tuaniddeildimmeimin
lunsaziduniraidudaiaaanldaalunisg
wunnaldegaaniunsg o Widuwouiega e

dl c a v dl

ayranasy Ingluaniunisniasedaya
nAmunarldunannaifivdeyadildans
Tunrsaunsdaiunistindayadaundsun
- e A X e v 2 o
WarsudnFaaIninTue ludaela udaRe
v vy T 2t
dayanlanndinseif lusatreliniuuatiym
Wegnaldannmgiundy Arlddnalunis
wumaiduuwuudadad oy umasu

AAaE19 1 AMUUALEUNINNITLAUNIY
wamalu Figure 3 wazninumamnldanalunis
~ L s .
Wun19anqasusuiuue 1 lddsannuny
Uananialuus 14 uanaiusiaaisdavanyo

ANUWALN A3 Table 1

E
=
=

Figure 3. A graph shows the fuzzy travel cost

between node 1 to node 14

PBRU Science Journal
Volume 21 Number 2 July-December 2024

43




Table 1. Triangular intuitionistic fuzzy number edge weight
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Edges Triangular intuitionistic Edges Triangular intuitionistic Edges Triangular intuitionistic
fuzzy number fuzzy number fuzzy number

(1.2) ((6,8,10):(5,8,13)) (4.7) ((4,5,7):(2,5,10)) (9,100 {(11,15,20); (8,15,21))
(13) ((19,28,35);(16,28,40)) (5.6) ((23,33,42); (21,33,49))  (9,13)  {(35,39,43);(33,39,49))
(1.4) {(10,12,14)(8,12,16)) (6.8) {((7.11.13),(411,15))  (10,12)  {(12,24,35); (10,24,35))
(1.5) {(8,11,13):(6,11,15)) (6.9) ((9,19.21):(5,19,28))  (10,13)  {(8,12,13);(6,12,17))
(23) ((4,6,10):(3,6,13)) (7,100 {(30,36,48); (28,36,50))  (10,14) ((7,10,12);(5,10,13))
@7) ((7,9,13):(5,9.15)) (7,11) ((25,29,33);(23,29,39))  (11,12) ((5,9,13);(3,9,18))
3.7 ((16,18,20);(15,18,26)) (89) {(9,10,12);(8,10,14)) (12,14)  {(13,18,23); (8,18,29))
(4.6) {(13,15,20); (10,15,23)) (8,10) {(10,13,16); (8,13,22))  (13,14)  ((17,20,25);(15,20,30))
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Figure 4. A graph of triangular intuitionistic

fuzzy number after calculate centroid
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Table 2. Triangular intuitionistic fuzzy number after calculate centroid

Edges travel costs Edges travel costs Edges travel costs
(1,2) 8.44 4,7) 5.58 (9,10) 14.94
(1,3) 27.73 (5,6) 33.66 (9,13) 39.89
(1,4) 12 (6,8) 10.12 (10,12) 23.32
(1,5) 10.67 (6,9) 16.99 (10,13) 11.46
(2,3) 7.08 (7,10) 38 (10,14) 9.46
(2,7) 9.67 (7,11) 29.89 (11,12) 9.65
(3,7) 19.22 (8,9) 10.56 (12,14) 18.23
(4,6) 16 (8,10) 13.93 (13,14) 21.32
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Table 3. Steps of the Dijkstra algorithm for a graph in Figure 4

step Explored Unexplored
1 1°,2%,3%, 4%, 5 6%, 7%, 8%, 9%, 10°, 1%, 12,
13%, 14%
2 10 28 44(1)1 327 73(1)1 412(1)1 510 67(1)y 600, 700, 800, 900, 1000,
11%,12%,13%, 14%
3 10, 28.44() 315.52(2)’ 412(1)1 510 67(1)1 600, 718 11(2)Y 800, 900, 1000’ 'I'IOO,
12%,13%, 14%
4 ,]0’ 28.44< ) ’ 510.67( ) 315.52(2)‘ 412(1), 644'33(5), 718.11(2)‘ 800, 900’ 1000’ 1100, 120(),
13%, 14%
5 10, 28.44( ) Y 510.67( ) , 412(1) 315.52(2)’ 628(4), 717 58(4)’ 800, 900’ 1000’ 1100’ 1200’ 1300’
14%
6 10’ 28.44( ) ’ 510.67(1) ! 412(1) !315.52( ) 628(4), 717'58(4), 800, 900’ 10001 1100’ 1200, 1300’ 1400
7 10’ 28.44( ) ) 510.67(1) i 412(1) !315.52( ) i 717.58( ) 628(4)‘ Swy goo‘ 105558(7)‘ 114747(7)’ 12()()Y 1300’ 140()
8 10, 28.44( ) Y 510.67( ) , 412(1) ,315'52(2) , 717.58( )1 628(4) 38_12(6)’ 944 99(6)’ 1055 58(7)’ 1147.47(7)’ 1200’ 1300’ 1400
9 10, 28.44( ) ' 510.67( ) ,412(1) Y315.52( ) ‘ 17.58( )‘ 628(4), 944_99(6)’ 105205(8)’ 114747(7)’ 1200’ 1300’ 1400
838.12(6)
10 10‘ 28.44(1) ’ 510.67(1) Y412(1) Y315.52< ) ‘ 17.58( )‘ 628(4), 1052.05(5)’ 1147.47(7)’ 1200’ ,]354.88( )’ 1400
838.12(6)’ 944.99(6)
1 ,]0’ 28.44(1) ’ 510.67(1) !412(1) !315.52( ) ’717.58(4)’ 628(4), 1052_05(3)’ 1257_12(11)’ 138488(9)’ 1400
838.12(6)’ 944.99(6) ’ 1147.47(7)
12 10‘ 28.44(1) ’ 510.67(1) ,412(1) ’315.52<2) ‘717.58( )‘ 628(4)‘ 1257.12(11)’ 136351(10)1 1461.51(10)
838.12(6)’ 944.99(6) ’ 1147.47(7)‘ 1052.05(8)
13 10‘ 28.44(1) ’ 510.67(1) ,412(1) ’315.52<2) ‘717.58(4)‘ 628(4)‘ 1363.51(10)’ 1461 51(10)
838.12(6)’ 944.99(6) i 1147.47(7)’ 1052.05(8)’ 1257.12(11)
14 ']O, 28 44 (1) ’ 510 67(1) 1412(1) 1315 52(2) ‘717 58(4)‘ 628(4)‘ 1363 51(10)
838 12(6)Y 944 99(6) ‘ 1147 47(7)‘ 1052 05(8)‘ 1257 12(11)‘
1461 51(10)
15 10‘ 28.44(1) ’ 510.67(1) '412(1) '315.52<2) ’717 58(4)’ 628(4)’
838.12(6)‘ 944.99(6) ’ 1,]47.47(7)’ 1052.05(8)’ 1257.12(11)’
1461.51(10)‘ 1363.51(10)
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Figure 5. Shortest path for Dijkstra’s algorithm
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Abstract

The purposes of the research were (1) to design the fire alarm system architecture via
the intelligent things technology for higher education and (2) to evaluate the fire alarm system
architecture via the intelligent things technology for higher education. The research procedure was
divided into two phases. The first phase is the fire alarm system architecture via the intelligent things
technology for higher education design, and the second phase is the architecture evaluation
by experts. The samples were 5 experts in the Internet of Things, computer science and the
information chosen by purposive sampling. Data collection tools were the system and the
assessment of the appropriate model with a 5-level rating scale. The statistics used in data analysis
were means and standard deviation. The results showed that (1) the system architecture of a fire
alarm system using the Internet of Things for higher education included 3 tiers: 1.1) the Application

Tier, 1.2) the Network Tier, 1.3) the Context-Aware and Sensing Tier, and (2) expert opinions on the

system developed were at a reasonable level (X'=4.52, S.D.= 0.54).

Keywords: System architecture, Fire alarm system, Intelligent Things, Higher education
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Introduction

Implementing smart fire alarm systems
that utilize 10T technology in higher education
settings offers several potential benefits,
including enhanced safety and security
through real-time monitoring and response
capabilities. These systems can improve the
accuracy and speed of fire detection by
leveraging a variety of sensors, such as
smoke, heat, humidity, and flame sensors, to
identify actual fires more reliab|y1'2. loT-based
effective

systems can also facilitate

evacuation and rescue  efforts by
incorporating Building Information Modeling
(BIM) to optimize evacuation routes and
provide three-dimensional visualizations of the
site, enabling a more efficient response to fire
incidents’. Additionally, the integration of
machine learning algorithms can predict and
prevent potential fire incidents, further
enhancing the safety of educational facilities’.
However, there are challenges associated
with the implementation of these systems.
One significant challenge is the risk of false
alarms, which can be triggered by erroneous
signals not related to actual fire signs®. This
issue underscores the need for high-end,
sophisticated fire alarm systems that can
discern between false alarms and genuine fire
incidents. Another challenge is the complexity
of deploying these systems in the diverse and

complicated interior environments of public
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buildings, which requires careful

consideration to ensure the safety of
individuals in the event of a fire. The cost of
implementing such advanced systems may
also pose a challenge, especially for
institutions with limited budgets. Moreover,
while 10T technology offers the potential to
significantly improve fire safety in higher
introduces

education  settings, it also

concerns related to data privacy and
securitys. Ensuring the protection of sensitive
information collected and transmitted by loT
devices is crucial to maintaining the trust and
confidence of the individuals these systems
are designed to protect. In conclusion, while
smart fire alarm systems utilizing loT
technology present promising benefits for
enhancing fire safety in higher education
settings, addressing the challenges of false
alarms, system complexity, cost, and data
security is essential for their successful
implementationS'S.

The integration of the Internet of Things
(loT) in fire alarm systems within the context of
higher education presents a transformative
approach to enhancing safety and operational
efficiency. The loT's capability to interconnect
various sensors and devices  across
educational institutions allows for real-time
monitoring, early detection, and efficient
response to fire incidents, thereby significantly
improving emergency preparedness and

PBRU Science Journal
Volume 21 Number 2 July-December 2024

50



minimizing potential hazards’. A notable
advancement in this area is the development
of an loT-based automated emergency
response system, which leverages wireless
and Bluetooth sensor networks to gather real-
time data. This system utilizes machine
learning algorithms for predicting potential fire
incidents and incorporates Building Information
Modeling (BIM) to optimize evacuation and
rescue routes, ensuring early detection,
accurate alarms, and effective evacuation
guidances. However, the adoption of loT in
higher education, especially in developing
countries, faces challenges such as financial
constraints, technical support, and individual
proficiencies, which can hinder the integration
of sophisticated systems like loT-based fire
alarm systemsg. Despite these challenges, the
potential for 10T to enhance fire safety in smart
buildings through the use of advanced fire
alarm systems equipped with smoke and
high-temperature Sensors has been
demonstrated’®. Research emphasizes the
importance of evolving loT architecture to
meet the complex needs of higher education's
operational processes, suggesting that a
more sophisticated model is necessary for the
effective implementation of 10T, including fire
alarm systems''. The integration of IoT in
educational

settings, particularly in

engineering domains, has shown significant
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benefits in improving academic performance,

which indirectly supports the case for
adopting advanced technologies like loT for
safety and operational efficiencym. Smart
Education, powered by loT, not only focuses
on enhancing learning outcomes but also
plays a crucial role in creating safer
educational environments through improved
monitoring and response strategies”. User
adoption and perception of loT services,
including safety systems, are influenced by
factors, such as social influence, expected
effort, privacy, and performance expectations,
highlighting the need for educational
institutions to foster awareness and ftrust in
these teohnologies”. Moreover, the
application of IoT in higher education extends
to various domains, including the optimization
of higher English education systems through
loT technology, demonstrating the versatility
and potential of loT to improve educational
outcomes and operational efﬁciency%. Lastly,
the development of logic circuits for fire
detection using loT and Arduino showcases
the technological advancements and practical
applications of loT in enhancing fire safety
within education

measures higher

institutions'®.  This involves devising new
concepts for making the system architecture
of a fire alarm system using the Internet of
Things for higher education aware of their

learner’s security.
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Objectives

1. To design the fire alarm system
architecture  via the intelligent things
technology for higher education

2. To evaluate the system architecture

Following 3 parts.

1. Population, samples groups and
variable:

Population:

» Population is the experts in the field
of 10T, information and computer science.

Samples Groups:

» Samples are 10 experts in the field of
IOT, information and computer science.

Chosen by purposive sampling. They
are highly-experienced experts in these fields
for at least 5 years.

Variable:

* Independent variable is the system
architecture of fire alarm system using Internet
of Things for Higher Education.

» Dependent variable is the
appropriateness of the system architecture of
fire alarm system using Internet of Things for
higher education.

2. Research tools

The research instruments were an
evaluation of System Architecture of Fire Alarm

System using Internet of Things for Higher

Education.

: PBRU SCIENCE JOURNAL
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3. Data analysis

The data obtained from the experts
were collected and analyzed by using the
statistics as follows:

* Arithmetic mean

» Standard deviation

Methods
Phase 1. System architecture design
alarm

* Design the fire system

architecture via the intelligent things
technology for higher education.

» Create an instrument for assessing
the appropriateness of the fire alarm system
architecture via the intelligent things
technology for higher education.

Phase 2. Evaluation  of  the
appropriateness of the fire alarm system
architecture via the

intelligent  things

technology for higher education

Results
Stage 1. The fire alarm system architecture
via the intelligent things technology for higher
education is composed of 3 main tiers which are:
The researcher designed conceptual
framework to explain and make clear
understanding of the fire alarm system
architecture  via the

intelligent  things

technology for higher education system

working processes. The system consisted of

3 processes.
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Figure 1. Conceptual framework of the fire
alarm system architecture via the intelligent

things technology for higher education

Figure 1 revealed conceptual
framework of the fire alarm system
architecture  via the intelligent things

technology for higher education. It consisted
of 3 processes as follows:

1. Set up sensor on location

This process is the beginning of the fire
alarm system architecture via the intelligent
things technology for higher education. The
staff set up the default of the activity and
alarm including the recorded details through
the application. Then the transmitter sensor
was installed at the activity location. The staff
was able to monitor each past performance.

2. Coordinate signal

This process accrued after staff or
admin completely set up the alarm. At the

beginning of the alarm location, students

%\ PBRU SCIENCE JOURNAL
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joined going into the restricted location or
student inside the building. The system sent
the connection signal to students’ card or
smartphone to identify students who were
inside the dangerous location.

3. Transfer to application

This process followed the Coordinate
Signal process. It was signal connector
between transmitter sensor and students’
card or smartphone, the receiver. This meant
the data in students’ card or smartphone
which was connected was sent to application.
The data recorded in cloud database
including alarm activity data set up in process 1.

4. Reporting

Reporting is the final process. It was
the process that students checked the activity
participation status through the application.
Students checked the number of activity they
already participated. They could print the
report and send it to the unit that needed
the data.

After the explaining the framework to
show the detail of the system working
processes, the researcher presented the
system architecture of fire alarm system using

Internet of Things for higher education as

shown in figure 2.
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Figure 2. The fire alarm system architecture via the intelligent things technology for higher education

The generally accepted architecture of

IOT consists of three layers: perception

. . 16,17
application ™.

(sensing), network, and
Therefore, the fire alarm system architecture
via the intelligent things technology for higher

education included 3 tiers as follows:

1. Application tier: it was the interface that
connected with user while the fire alarm
system architecture via the intelligent things
education. It is

technology for higher

consisted of 3 components as follows:
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Application layer: it was the interface
working as connector with user in setting up
alarm program, monitoring accuracy of
activity and overall system. Monitoring and
collect data on tools

control  systems

18
performance -, energy usage, and

environmental conditions, and allow
managers and automated controllers to
constantly track performance on context-
aware principlem.

Middleware layer: it was system data
management part for information management,
service management and technical
management. Middleware is described as a
software layer inserted between software
applications to make it easier for software
developers to operate communication and
input/output™. Its feature of hiding the details
of various technologies is fundamental to
make |OT developers free from software
services being not exactly relevant to the
specific I0OT applications”.

Intelligent computer technology: it was
the needed hardware and technology system
such as, database server, cloud severs
service oriented, platform technology, and
security technology. A number of I0T
applications need massive data storage, high
processing speed to enhance real-time
decision making, and high-speed broadband
networks to flow data, audio, or video. Cloud
computing back-end

assigns a perfect

_ PBRU SCIENCE JOURNAL
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solution for handling huge data streams and

processing them for the unexceptional
number of I0T devices and human®.

Cloud Technology is a model for
access to share resources, such as servers,
storage, applications, services and software
that can be provisioned as Infrastructure as a
Service (laaS) or Software as a Service
(Saas)'®"

Service-oriented architecture  (SOA)
means an approach which is applied to
create architecture based on the application
of system services. The SOS approach is
today being implemented in IOT domain,
applying the principle of middle ware (a
software layer superimposed  between
application and technology layer that hides
the inessential details from the developed).
It helps to reduce the time of product
development and simplify the design
workflow, lessening the process of advertising
the business outcomes in a short time
duration®.

2. Network tire: it was the network for
connecting with such parts as mobile network,
Wifi and internet. In addition, it worked as the
connector with the next part; context-aware
and sensing tier. Wireless sensor networks
(WSN) is composed of dispersed autonomous
sensor-equipped devices to monitor physical
or surrounding conditions and be able to

cooperate with RFID systems to improve the
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status of things, for example, their site,
temperature and movement'®. WSN provides
various network topologies and multihop
communication. Today technological progress

in low-power integrated routs and wireless

: PBRU SCIENCE JOURNAL
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Eeg

activity location. The type of signal can be
chosen based on suitability organization, such
as RFID, Wifi, Internet and GPS. Sensing
hardware has to have ability to collect data

following context-aware principle.

communications have brought possible

efficient, low-cost, low-power miniature Stage 2. The results of appropriateness

devices for utilization in WSN applications”'. evaluation  of fire alarm  system
architecture via the intelligent things

3. Context-Aware and sensing tier: It was
sensing hardware that worked as both signal

transmitter and receiver. It was installed in

technology for higher education

Table 1 The appropriateness evaluation of the fire alarm system architecture via the intelligent things

technology for higher education

The fire alarm system architecture via the intelligent things

technology for higher education consisted of 3 main tier

X

S.D.

Appropriateness

1. Application Tier consisted of
® Application Layer
® Middleware Layer
Intelligent Technology Computer
2. Network Tier consisted of
® Network Support Technology
3. Context-aware and Sensing Tier consisted of
® (Collaboration Technology
® Sensor Middleware Technology
® Data Collector
4. Workflow sequence of System Architecture of the fire alarm
system architecture via the intelligent things technology for higher
education
5. Suitability to use the fire alarm system architecture via the

intelligent things technology for higher education

4.6

4.6

4.6

4.4

4.4

0.54

0.54

0.54

0.54

0.54

Most appropriate

Most appropriate

Most appropriate

Most appropriate

Most appropriate

Total

4.52

0.54

Most appropriate
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As shown in Table 1, the results

showed the most appropriate assessment,

with an average performance score (X= 4.52
and a standard deviation (S.D.) of 0.54),

conducted by experienced experts.

Conclusions

Higher education-intensive competition
makes the organization to realize academic
development. Therefore, higher education
uses ICT such as E-learning, Mobile Learning,
Cloud Technology, Augmented Reality, Virtual
Reality and Intelligent things in teaching and
learning process. One of the most important
aspects is using ICT to create student
satisfaction. Activity or instrument development
for learning creates satisfaction the
researcher designed the fire alarm system
architecture  via the

intelligent  things

technology for higher education. The
objective of the design is to set an automatic
fire alarm system. The result of in building the
design was 3 tiers architecture: Application
Tier, Network Tier and Context-Aware and
sensing Tier. The design accorded with
Jaehyeon et al.”® and Ray”. Then the
developed architecture was examined for its
appropriation by 10 experts. The result
revealed that the architecture appropriation

was at the most appropriation level. The next

_ PBRU SCIENCE JOURNAL
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step of research is the implementation

system.

Recommendation

This research process is the
architectural design of the system. The next
step is to implement and develop the system
further. In the development process developers
must choose the technology. That is
appropriate to its own context

Adding automation in further
development will add value and expand the
interest of the fire alarm system architecture
via the intelligent things technology for higher
education system, such as calculating the
intensity of a fire and notifying the responsible
agency or giving orders to the robot to

extinguish the fire.
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Abstract

The objective of this study was to estimate the suitability of extender solutions for maintaining
sperm viability in spermatophore of white shrimp (Litopenaeus vannamei). L.vannamei sperm were
exposed to different types of extenders to evaluate their efficiency over various storage periods. The
type of suitable extender solution for shrimp spermatophores was observed in spermatophore stored
in mineral oil and Ca-F saline. At 720 hr. extended period, the highest percentage of sperm viability
was observed in mineral oil (64.33+17.29). Sperm exposed in Ca-F saline, although percent viability
was lower than that in mineral oil after 1 month of storage, there was no significant difference at
beginning periods. The highest percentage of sperm mortality was observed in phosphate buffer at
24 hr. storage. However, although in this study the best result of short-term storage of L. vannamei
sperm was observed with sperm preserved in mineral oil extender solution, next study for long-term
storage (cryopreservation) the Ca-F saline should be considered as a good alternative for long-term

storage due to its sperm cell osmoregulation properties.

Keywords: Spermatophore, Preservation, White shrimp, Aquaculture, Sperm viability

Introduction (L. vannamei) is one of the most important

Recently, an important methodology species that dramatically increase the national
for enhancing of fry production capacity in value in Thailand. Nowadays, this species has
aquatic species has been mainly focused on been clearly dropped due to viral infection
the use of artificial fertilization technique’. ( White spot syndrome virus; WSSV®, Taura
Sperm are determined to have an important syndrome virus; TSV®, Early mortality
role in large-scale fry production in syndrome; EMS®, Enterocytozoon
crustacean’. In the last decade, white shrimp hepatopenaei; EHP®) in several areas,
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especially in the southern part of Thailand’.
However, there is a bottleneck problem of
domesticated brood stock in earthen pond
with appearance of non-synchronization
during spawning season of male or female.
This gives rise to delay of fry production and
reduction of spermatophore quality when the
broodstock culture period extended with an
appearance of spermatophore melanization
( black color) 8°.

This blackening directly

affects sperm quality, resulting in lower
fertilization and hatching rates.

Therefore, the wuse of short-term
storage techniques is a valuable application
for generating a reliable sperm quality source
for artificial insemination process. Extender
solution for spermatophore storage has been
widely used composing of Mineral Oil,
Ringer's solution, Phosphate buffer, 0.85%
NaCl, and Ca-F saline. Extended solution is
associated with substance osmoregulation
between inner and outer membrane. Previous
research is reported in preservation of
Penaeus monodon spermatophores at 2-4°C,
result showed that the highest percentage of
viable sperm was at 58.3% with 42 days
storage period using mineral oil'® extender.
According to Ishida'® has preserved the
lobster sperm (Homarus), the result indicated

that use of paraffin oil was the most suitable

PBRU SCIENCE JOURNAL
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extender solution for maintaining lived sperm
cells. Whereas use of Ca-Free saline (Ca-F
saline) is also reported for the success of
striped bass (Morone saxatilis) sperm yielding
to >65% sperm motility when sperm were kept
in long-term period reported by Guthrie'". Ca-
F saline has directly affected on acrosomal
reaction events under inseminated operation

12

of crustacean spermatophores “. However,

several researches about white shrimp
emphasized infected diagnosis or nutrition,
but there are a few researches in preservation
of crustacean spermatophores. Hence, this
research is a preliminary study to approach
the basic information of extender capacity for
preserving good quality sperm.

The objective of this study was to
estimate the suitability of extender solution to
sperm viability, composing of Mineral Oil,
Ringer's solution, Phosphate buffer, 0.85%
NaCl, and Ca-F saline at different periods of
6, 12, 24 (1 day), 48 (2 days), 96 (4 days),
168 (1 week), 336 (2 weeks), 720 (1 month)
hr. This research would be useful for basically
important information to enhance the capacity

of fry production of L. vannamei, and to

develop the further cryopreservation protocol.
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Material and method
1. Spermatophore collection

In  order to get the fresh
spermatophore, shrimp broodstock were
randomly collected from entrepreneur farm
(N=40), Samut Sakhon province, using from
the age of 12-15 months®. Collected shrimp
were maintained in Styrofoam box supplied
with cultured water prior to transportation to
laboratory of Burapha University within 1 hour
after capture. Sample collection was made by
manual stripping around the coxae of the fifth
walking leg to take out a pair of
spermatophore by forceps (Figure 1). All
extruded spermatophores were placed in
sterile Petri dish on crush ice ( 2°C) .
Appearance of spermatophore with
melanization performance was not considered

for experiment.

Spermatophore

Figure 1. Fresh spermatophore collected from
coxae position of the fifth walking leg of L.

vannamei.

2. Extender solution

In order to determine the appropriate
type of extenders for chilled storage of
solutions

spermatophore, five extender

consisted of mineral oil'"* (pH 7.4, 364

%\\ PBRU SCIENCE JOURNAL
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mOsm/kg) Krishco Medical Products Pvt Ltd.,
Qatar, Ringer s solution” (pH 7.8, 728
mOsm/kg) Oxoid™, USA, phosphate buffer’®
(pH 7.3, 669 mOsm/kg) Welgene Fresh
Media™, South Korea, 0.85% NaCl"" (pH 7.7,
491 mOsm/kg) Quality Biological, USA and
calcium-free saline ( Ca-F saline) " (pH 7.4,
403 mOsm/kg) Capricorn Scientific GmbH,
Germany were chosen as commonly used
extender for preserving in crustacean sperm.
Freshly collected spermatophores from
mature males were directly plunged into 1.5
ml cryogenic vial that was loaded with 1 ml
extender solution containing 0.1% penicillin-
streptomycin as antibiotics at the room
temperature ( 25°C) . After spermatophore
loading into different solutions, (in each
cryotube will be loaded only 1 ml solution: 2
spermatophores) the vials were chilled at O-
4°C in the refrigerator and assessment of
viable sperm was evaluated at 6, 12, 24 (1
day), 48 (2 days), 96 (4 days), 168 (1 week),
336 (2 weeks), 720 (1 month) hr. In each
experiment of sperm viability assessment was
done with triple replications.
3. Sperm viability assessment
Spermatophore collection was done
under room temperature (25°C) by manual
stripping and gently ground in glass
homogenizer using the proportion of 1 ml of
Ca-F saline: 2 spermatophores. Supernatant

was transferred into 1 ml Eppendorf tube at

room temperature. For staining the samples,
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5% eosin was prepared by weighing 0.25 g of
eosin and dissolving it in 50 ml of deionized
water. Nigrosin ( 10% ) was prepared by
weighing 0.5 g of nigrosin and dissolving it in
50 ml of deionized water. Staining solutions
were filtered with grade filter papers ( 9-13
um) for residual removal. To determine live-
dead cell of sperm, about 70 pl of supernatant
was immediately removed placing on a slide,
and mixed with 100 pl of eosin and nigrosin
before fixing the sample with heat (~2 s) .
Unstained cells with the blue background of
nigrosin were considered as live cells,
whereas dead cells show red. Assessment of
percentage of live ( unstained) sperm was
calculated from triple counting of 300 cells in
each slide.
4. Sperm count

To assess sperm concentration inside
spermatophore, freshly stripped
spermatophores were slightly ground with
homogenizer. Manually  homogenized
spermatophores were transferred into 1.5 ml
Eppendorf tube containing 1 ml of seawater
(10 ppt), and then loaded into the chamber of
centrifuge. The tubes were firstly centrifuged
at 800 rpm for 10 min, followed by a second
centrifugation at 1200 rom for 15 min (MIKRO
220, Hettich Zentrifugen, Germany). After
sample centrifugation, sperm suspension was
mixed with deionized water at the dilution ratio

of 1: 1000 ( sperm suspension: deionized

water) . To evaluate sperm density, a small
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volume (~50 pl) of diluted sperm were placed
on hemacytometer before covering with glass
slip and counting of sperm was estimated
immediately.
5. Statistical analysis
Significant differences among
treatments were compared using two-way
analysis of variance ( ANOVA) . Whereas
appearance the output of ANOVA analysis
with  significant differences, Duncan’ s
New Multiple Range Test (DMRT) was used to
within

compare of differences

group.
The percentage of sperm viability was
considered at a 95% confidence level
(P<0.05) using the Statistical Package for the
Social Sciences (SPSS) program (IBM SPSS
Statistic Premium Grad Pack 26). All data of
treatment were reported with an average of
standard error of the mean (SE).
6. Animal ethics
Procedures on animal care were
conducted according to the guideline of the
Ethics committee of the Hatchery, Department
of Aquatic Science, Burapha University.

Results

1. Effect of short-term storage with five
extender solutions on sperm viability
Spermatophores preserved in all
extenders had sperm viability percentage
above 90 % (P<0.05) during the first six hours
(Figure 2. and Table 1.). The average sperm

viability in mineral oil and Ca-F saline was not
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significantly different in sperm viability when

sperm were exposed at 120 hr. and 210 hr. as

shown in Figure 2. Storage period of
spermatophore in mineral oil for 48 hr.
showed the highest sperm viability

percentage ( 95. 26+12. 74%) whereas
phosphate buffer showed no sperm viability
(0%) for 24 hr. At the last period (1 month) of
sperm storage, mineral oil showed the highest
sperm viability percentage when compared to
all other extenders (Table 1). There was no
significant difference (P>0.05) between sperm
in  mineral oil

stored and Ca-F saline

beginning from 6 to 48 hr. (P>0.05), as seen
in Figure 2. Although at 24 hr. storage
observing the percentage of sperm viability
stored in 0. 85% NaCl was higher and

significantly different than that in Ringer’ s

_ PBRU SCIENCE JOURNAL
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solution (P<0.05), the viability percentage in
0.85% NaCl gradually decreased (P>0.05) by
48 hours of storage. However, the result of
extender solution showed that prolonging the
longest viable period of sperm was observed
in mineral oil and Ca-F saline (at 1 month).
High percentages of sperm viability preserved
in both mineral oil and Ca-F saline solutions
were compared with different storage periods.
Significant difference of sperm kept in Ca-F
saline seem to be dramatically reduced
( P<0. 05) when the exposure duration
extended from 2 weeks (64% ) to 1 month
(18% ). Importantly, there was no significant
difference in percentage of viable sperm in
mineral oil and Ca-F saline at 6, 12, 24 (1 day)
48 (2 days), 96 (4 days), or 168 (1 week) of

storage.
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Figure 2. Viable sperm of stripped spermatophores from L. vannamei during short-term preservation

with different extenders, and exposure periods
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Table 1. Percentage of viable sperm (meantSE) in stripped spermatophores from L. vannamei

during short-term preservation with five different extenders.

Extenders
Time (hr.)

Mineral Oil 0.85% NaCl Phosphate Buffer  Ringer Solution Ca-F saline
6 99.89+0.45%" 97.48+4.91*" 91.47+4.65%" 99.22+0.66"" 99.66+017°"
12 99.31+0.10*"  75.15+32.42°%  26.96+20.58”°  90.17+10.42*"  98.11+5.55'
24 (1 day) 98.96+9.52%"  75.47+38.29%° - 69.74+£29.79°%  96.69+64.55"
48 (2 days) 95.26+12.74°"  41.8+26.12%° - 64.14+£27.60°°  91.02+8.75%
96 (4 days) 93.71+37.41*"  0.07+14.65%° - 59.02£18.99°°  91.11+6.83%"

168 (1 week) 84.38+9.82%" -

336 (2 weeks)  78.04+18.18%" -

720 (1 month) 64.33+17.29°" -

- 12.29456.75%%  90.04+24.6%"

- 4.07+8.21°° 62.01+2.14.%2

18.04+7.35%

Differences in superscript letters in the column indicate significant difference (p<0.05).

Differences in superscript numbers in the row indicate significant difference (p<0.05).

However, the results of extender

solutions showed prolonging the longest
viable period of sperm observed in mineral oil
and Ca-F saline (at 1 month). High
percentages of sperm viability preserved in
both of mineral oil and Ca-F saline solutions
were compared with different storage periods.
Significant difference of sperm kept in Ca-F
saline seem to be dramatically reduced
( P<0. 05) when the exposure duration
extended from 2 weeks (62% viable sperm) to
1 month (18% ). Importantly, there was no
significant difference in the percentage of
viable sperm between mineral oil and Ca-F
saline at storage durations of 6, 12, 24 (1 day)

48 (2 days), 96 (4 days), or 168 (1 week).

Discussions

In this experiment, different extender
solutions  were used for  short-term
preservation of L. vannamei spermatophore.
We knew that extender solutions and
exposure times are related with living sperm
in  spermatophore. Although  extender
solutions prolong cell viability during short-
term preservation process, the effect of
osmotic pressure to sperm cell damage must
be carefully determined. Our results, mineral
oil showed less lethal effects to L. vannamei
to moisture

sperm.  This may be due

properties  affecting on balanced cell
osmoregulation, which helps maintain live

cells during preservation using hydrophobic

PBRU Science Journal
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property for protecting fluid hydrolysis
process ', as shown in Figure 3A. In contrast,
dead cells are shown in Figure 3B. A report
about the direct effect of cryoprotectant to
osmotic pressure in black tiger shrimp ( P.
monodon) sperm during cryostorage led to a
lot of sperm cell death by Vuthiphandchai'.
Similarly, Nimrat'® indicated that use of
mineral oil maintained the most suitable
extender solution for

prolonging sperm

viability of P. monodon spermatophore
reaching to 42 days storage period. This
information suggested that the preservation of
spermatophore at low temperature (4°C) in
suitable extender solution could prolong the
viability of sperm cells inside spermatophore
during preservation''. There was a decline of
sperm viability percentage and
spermatophore damage with an expanding
spermatophore wall layer preserved in 0.85%
NaCl, phosphate buffer and ringer solution
after 4 days of storage. According to Braga®
and Daimond® discussed about the damage
of spermatophore at outer layer wall related
with mineral composition of extender solutions
enriching nitrogen (N) and phosphorous (P)
which can

compounds, penetrate into

PBRU SCIENCE JOURNAL
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spermatophore layer to combine with seminal
fluids. Hence, combination of these elements
can cause bacterial proliferation within the
layer of spermatophore, and reduce the
percentage of sperm count as well as viable

212228 Regardless of inferior

and normal sperm
capacity of Ca-F saline media compared to
mineral oil, Ca-F saline was better than 0.85%
NaCl, ringer solution and phosphate buffer for
preserving spermatophore. Most studies on
determination of preservation of crustacean
spermatophore have been focused on Ca-F
saline. Generally, this buffer was used to
maintain osmotic stress between intracellular
and extracellular of sperm cells for long-term
preservation because the absence of Ca?'
element in Ca-F saline would not induce an
acrosome reaction. Appearance of Ca®'
molecule in extender solution is directly
associated with the signal transduction for
production of cyclic adenosine
monophosphate (cCAMP) by adenylyl cyclase
activity as well as phosphorylation of tyrosine
protein to express response at the region of

plasma membrane of sperm cell by opening

Ca’* channels for acrosomal reaction process®.
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Dead sperm

Figure 3. The photograph shows the sperm staining with eosin and nigrosine for L. Vannamei. sperm

unstaining with red background shows live sperm (B) whereas dead cell (A) show red, under the light

microscope with 10X magnification.

Preservation of L. vannamei
spermatophore under low temperature (0-4°C)
with mineral oil is the most suitable extender
solution for prolonging sperm cell viability.
Mineral oil has been popularly used for
reducing sperm cell damage during short-
term preservation of several species of marine

shrimp spermatophore®*2"%,

However, an
achievement with use of mineral oil solution
for short-term storage in L. vannamei would
be an importantly basic information for
developing long-term storage protocol, such

as cryopreservation.
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Abstract

Herbal extracts are widely used to cure unhealthy and damaged skin by pollution and free
radicals caused by sunlight exposure. Studies have revealed many herbs that possess antioxidant
properties. Therefore, natural extracts are increasingly being used as active ingredients in
cosmecedutical products. The research aimed to 1) investigate the antioxidant activities of ethanol
extracts from 5 herbal plants which consist of leaves of Moringa oleifera, Morus alba, Centella
asiatica, flower of Clitoria ternate, and root of Daucus carota 2) develop a cream product from herbal
extracts that have an antioxidant effect and 3) study physical and chemical stability of product. The
research approach is broken down into the following 3 steps: The first step is preparation of herbal
extracts by maceration method. In the second step, antioxidant activities were studied using 2,2-
diphenyl-1-picrylhydrazyl radical ( DPPH), 2,2'-azino-bis( 3 -ethylbenzthiazoline-6-sulphonic acid)
(ABTS) and Ferric reducing ability power (FRAP) assay. The third step involves developing a cream
product and testing for physical and chemical stability under accelerated temperature conditions.
The results showed that leaves of Moringa oleifera extract possessed the highest antioxidant activity
in DPPH (304.254 + 26.665 u g/ml) and FRAP (2.031 + 0.255 mM Fe’’/ mg) methods. While ABTS
method showed the highest antioxidant effect of root of Daucus carota extract with a VEAC value of
0.172 £ 0.040 mM/mg. Therefore, leaves of Moringa oleifera extract were chosen to be developed as
a cream for skin care compared with control cream under accelerated temperature conditions. From
the results of the stability study, we have found that the cream formula from leaves of Moringa oleifera
extract had a stable DPPH antioxidant value (78.619 - 95.853%) . The texture of the cream was not
separated into layers, but its color and scent were changed slightly. While the pH (6.12 to 6.30) and
viscosity values (10,900.00 to 14,626.66 cP) were found to comply with the standards for herbal skin care

products.

Keywords: Antioxidant activity, Skin care product, leaves of Moringa oleifera
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ﬂﬂu“ﬂ’]\‘mﬂ"lﬂ’]uﬂf\ﬁ\m\‘i@]\‘i

A8ALUUN15IRE
1. NSLATLNRTENA

soatieayulngan 5 atia laun lunzg
wazluvdeau lafuannanetuls d4udn

o o o

ﬂqﬂ/]?;lﬁﬁﬁ ARNBETY T, lutTaun uazumsan ann

a o o o

ASUYT AINTANTUNNNUIUAT IR
ANATen NelELe aunguuni 50 °C uas
ualung desnatneayulnsuazudazatia
[1uu 100 g 1 ldut (Maceration) 114 95% 1@
=3 aid IS o
nuea uTunie o grangiiviesdunan 3 Ju
UININTRIENNINUATILULFAIINATANEN

TnerlfLpATaess meuiessUL4TYIUIN A RLLINYY

S ay U 21 aliuil 2 nsngaeu - fuanew 2567

PBRU SCIENCE JOURNAL

(Rotary evaporator) A& 38 a7 ba lugLfu

waldlunisaaszviansusalil

2. MevaRauMaRuayyadasEinela
DPPH assayW

WIENA1TAZAE 2,2-diphenyl-1-picrylhydrazyl
radical (DPPH radical) Tuiunnuaa manudnd
0.2 Uaaluans wazansaacing (Stock solution)
fianadudu 50,000 lulasniu/fiadans Taeds
ansannayulng 0.25 nfu azareluweniuea
5 fladans AnTuAeansasazane iAoy
Wuduludas 2,000 - 10,000 lulasnfu/
Aadans UnldAneanuanninluniasinu

auya84asz DPPH Tnsutsganismaaeuiilu 4
4 A2 A B uaz C 79l 10 A (Sample) LAn
faaena 100 lulAsAams waz DPPH 100
lulasams 1M B (Blank of sample) {ANF22E14
100 Tulas@ms uaziuniuaa 100 Tulnsdns 4n
C (Control) AN INN1UEA 100 HIATARNT LAY
DPPH 100 TulAsams 4/ D (Blank of control)
WaNn1Kea 200 lulasans wen lfdniuuas
fadel3luiida 30 wait dinlddnAnisgandm
LaafinaNenaAaY 517 unTuns daiaseq
a1ululasman (Microplate reader) 11013
NAABIEN 3 A W ALeAE Wit
msmmﬁmﬂmmmm‘rﬁﬂ (Ascorbic acid)
IAEIATUITY % radical scavenging A1N&XNN17T
WAZUIAN IC,, (Arpududuesansaiag
Fudae W}y & 2,2-diphenyl-1-picrylhydrazyl

radical (DPPH) N¥asiay 50 luunuagaqiw
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¥ v v a aa Ry
Wudululasniumadans (ug/ml) ANNANITNARITN bR

% radical scavenging = [(A

control ~ Ab\ank control) - ( Asamp\e_ Ab\ank sample):|

x 100

(Acontro\ - Ab\ank control)
3. N1SNARAUONEAIUAUNADAsTEInYIE NININAADBITY 3 AFY LAIUIATLRAE
18-19 o
ABTS assay TnefFauimeudunsavaesasuinsgiu

WWIENA1TATANE 2,2-azino-bis (3-
ethylbenzthiazoline-6-sulphonic acid) (ABTS)
AL NdY 7 AaAluanT uazansazans
Inunadauilesian (Potassium persulfate)
Aondud 2,45 Tadluans thansazanaia
AoRHANAULSAEI 1 1 0.5 ANFIFL Aa
Fel¥luiitin 12 - 16 aTua dewiluda1y e
A198197azANe ABTS ' Aaeeniuea liiAIN1g
panAuuasailugag 0.70 £ 0.02 iparunia
ARY 734 UL AT A1ntutiansFIaEN
(Stock solution) Ao uEudu 50,000
lulasnfu/Dadans unaaansdansazaa i
ANt uduludas 1,000 - 3,000 lulasniu/
Aadans W ldAnmiaainainisnlunissinu
ay3aaasy ABTS ™ Tnautihganismageuiiy 4
90 A8 A, B, C uaz D 63l 90 A (Sample) sl
faned19 100 lulAsams waz ABTS™ 100
11TAsams 4A B (Blank of sample) A8
100luTms@me LAZLENITUE A
100 lulpsame 1M C (Control) lANIEN1UBA
100 Tulns@ns waz ABTS™ 100 lulnsdns 4m D
(blank of control) WAxtaNn1uaa 200 lulnsans
e ATz daiald 6 Wit tinlddadnns

= A

AANAULAINA2INYI9ARY 734 U TuiN RS
paeaTasaululaTinam (Microplate reader)

NIALBAARTLN (Ascorbic acid) $1891%AN
Ascorbic acid equivalent antioxidant capacity
(VEAC) Tuninaifiad luans/Aaansuaaddansana
(ANAINITD lUNNIFN UYL ARATE 2,2-azino-
bis( 3 -ethylbenzthiazoline-6-sulphonic acid)
(ABTS) iaflauminduansnanuaanasinly
nialadluanT/Naaniuwesansana (mm/mg))
4. m’i'wmafauqméﬁﬂuaqgaaaiﬂmﬂaﬁ
FRAP assay”””"'

IMTENA1TALANE FRAP reagent a1N
d19azagasdinniWilefaaududy 300
Jaaluans pH 3.6, 4198288 10 Hadluans
TPTZ lunsalalansmansn (HC) AN dNdy
40 Aadluans wazarrazanaesinaaalss
wnazlaimen (FeCl,+6H,0) A1 Ld ud
20 findTuans Tnatansazanesis 3 unaudy
TUERINda1 10 1: 1 ANNAFY anntutingns
faae14 (Stock solution) AAn i u UG gy
50,000 lulAsNFN/ARAART NABANANTAZANE
WAanaduduludae 1,000 - 3,000 Tulasnsu/
Aadans U ldAnmaainginisalunissnu
anyasaszlunisIRadlisanaes FRAP tne
uwganianagauiiiu 3 90 Aa A, B uay C o
10 A (Sample) HnFaae19 10 Tulasang way

FRAP 200 111a3@ns 40 B (Blank of sample)
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WaFqeee 10 lulasans wazansazane
az@mninmes pH 3.6 200 lulAsdns 9a C
(Control) tANLEN118 A 100 lHIATAMT WAL
FRAP 200 lailAsams 1enlsidnfuuassenaly
417 Bl SaAmsganauuaefipnEana
593 w1l A7 daeiniesaululasinan
(Microplate reader) ¥AnIMARedn 3 A% uda
wrAaie mﬂﬁummmi@mﬂﬁuummﬂ

ANNNT

Absorbance = A-B-C
111@ 1 Absorbance 1 1 lwlF e e ufu

m"wxlﬂjmmiuﬂmiqumﬂﬁméﬁ@LWm

Table 1. Ingredients of cream formula
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(Fermous sulfate, FeSO,) WA 9 A 1430 A 1 Ferric

reducing ability power (FRAP value): Ay aansngn i

n153Ratansdszneudeden Fe”-TPTZ Tl u

Fe*-TPTZ Waeuwinduansine FSadawmmnlu

Mg Nadluanfreunassa (1) leasu /Aaansu

189419417 (MM Fe®'/ mg dried extract)

5. NMSWAILIENSUATNAMNAITANARYUINS
o = o dld
Anaanansannayulnenlsuamans

FuaULADATEQINgAauIL 1 a9Hia UIND

. e e Y. ¥

Wanudunandusiasy lugduuutdiduluds

(oil in water, O/W) angmss Table 1

No. Component Herbal formula Control formula
(% wiw) (% wiw)
Oil phase
1 Cetomacrogol 1000 (Cremophore A25) 25 25
2 Cetomacrogol 4000 (Cremophore A6) 2.5 2.5
3 Light liquid paraffin (White oil) 2 2
4 Stearyl alcohol 2 2
5 Cetyl alcohol 5 5
6 Dimethicone 1.5 1.5
7 Glycerine 1.5 1.5
8 Hard Paraffin Wax 1 1
9 DC 200/100 (TSF451/100) 0.5 0.5
10 Glycerylmonostearate 2 2
" Coconut oil 0.5 0.5
Water phase
12 Propylene glycol (Mono propylene) 2 2
13 Butylene Glycol 1 1
14 Sodium PCA 1 1
15 Tween 20 0.4 0.4
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No. Component Herbal formula Control formula
(% wiw) (% wiw)

Water phase

16 Disodium EDTA 0.02 0.02

17 DI Water 74.08 74.18
Others

18 Phenoxyethanol 0.4 0.4

19 Moringa oleifera extract 0.1 -

20 Perfume (Fantasia) gs gs

Remark: The amount of hertal extract added to the formula was equal to 5 imes the IC50 value. Antioxidant values were obtained by using the DPPH

method. The amount does notexceed Thai Industrial Standards Institute (TIS1), 15-2562.

ARLATEAN

Feanannaannges inansmduignnengiu
o o e o " -
(@1AuR 1-11) N vaensaniuludinne gy
= £ 1 U v v o o
75 a9AEaLTEE AUAQe LA IE N AW U
Tudoudpniaun (@1Auf 12-17) naensaniuly
dninasngoang 70 29/ AT S AUNADNIIAY
una a1 ndumdgaiaiiduasludgaiaiinan
AU N Ranash 45 arLaLde s A9ld
arrafnayulng a19iuds uara1susINau
(@1FUN 18-20) Nan g AuauuiiesTy
6. NMSNARALAMHNAIAIUBRINRAN T
ANUFUNIIANBIAINNASFAINIAE AN
LATNIANUBILA AT UFTTUATNINIINAGD
Tugn1aznisisemsgung ivaiduuuanialunig
MUUABEIBINARNITT AaiAD
1.119L59A98 U (Heating cooling
[~3 a o b‘dl = [~3 1
cycle) Inan s LNARA s NTaNIaTa ulald
b G =3 a) [~3 9/121 a
wmaufavsanaannuuaslanfiulingungd
4 p9ANTALTEHE 11 48 FaTHg anntiunuAuly

NOIUNH 45 IANTATEA WU 48 Falua tTulu

q a

1 38U NARAL 6 - 8 78U WAVLUNNKAAINNAIFA
NINILAINLAZNLAR AGTL

1.1 AYNHAIAINIINIEAIN: NINFTAAN

N R
pH 283AFUNguuIA98LATaITRAA N
N3A-AN9 (pH meter) WaZIAANNUILAAILLATEIIA
ANNLA (Viscometer) $INDIATIRAAUAN DL

44 c Moy .
nenaenInan o Adunmdinldfaanailan
. , A a A o o >

(organoleptic) it @, NAL, LHAANHA « (s

12 ATNAIAANIGAR : Annnvissinuewya
a2l NN 09N A R U9 UNNINAZaL
feaT DPPH assay ImedeaTuun 10 nFu azane
AaelNIUea 10 HaaaRT wiegantmaaeuiy
39a A0 A B,Cuar DAY 1A A (Sample)
ANIRTANUATN 2 NARAMT LN DPPH 4 Hadamns
1n B (Blank of sample) A190AATH 2 NaARAT
AN MeOH 4 {adamns 4m C (Control) lNN1UEA
2 1aadRT WAN DPPH 4 1adans 1a D (Blank of

control) INYNUBA 6 HAAART TANTNARBLIUNA

v v
o a

Franaldlunide 30 w1 dnldTwwmaes 3 wi

'
al

5,000 sauAeuNT Thlmndqula 200 lulnsans
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avlu 96-well plate UnlildnAINI9gANALLAIT  Wan (Microplate reader) 1NNN9NAADNE" 3 AT

ANENaAaU 517 wrlwuns Aaetasasanululas  wA@AY ANWINL % radical scavenging AANNNT

% radical scavenging = [(A

control ~ Ablank control) - ( Asamp\e_ Ablank sample):|

x 100

(A

7. MSAATIENIAYA
TATitayauariilauenan A

& v 4 o o

wugu Idun Anade uazdeudeauwads Tu

-

N1INARBUNTAIULYYABAIE DPPH, ABTS
LWae FRAP 14 @ 8§ @ One-way ANOVA
= 1 1 ‘ﬂl v v
WraniauauansaedARasdayafae
A% Duncan was 9@ 5 Repeated measures
ANOVA luni9apseimaiuudsdsauang
NMIANKIAINAIAININAN (QNBATUBUYA
B49%) 104150 TneFauieuANLANFIa
1 d‘ 1Y aa o
2a3A72aeduEAA9838 Duncan 1A
szAudadATYN19anian 0.05
NAN1529El
1. HANITANEINITRNALAZNMSNARALIONE
FUAYNNEATE
AanNNIswTNANsat nayulne 5 1in
o Tunegu, lutaun, pendtydu, lumden, uay

o

kAN IneATudndnaafaniazane 95%

o o

wNIUea wudtansananandyduliianay
m@mam@.qﬁqmmﬁu 12.36 909AINIADANTATN A
lunzgu luthun wpsen Wiesavkananmaiy
9.48, 9.39 Ua 8.00 AuAIAL Turnziians
mﬁmluw@u‘lﬁ?@m:mmamﬁmﬁz@mwhﬁ“u
7.70 dewsnifisuiuansafiaayuln i
51 Lﬁ'@ﬁqmswmmqu‘éﬁmwga%mz

Tae3% DPPH wud1 ansannlunzguaiungm

control Ablank control)

Frueyyadasyldgeigalneilan i, windy
304.254 + 26.665 lulasnFu/dadans s
anaaaupsenansnIi ey adast e g
(IC,, = 1,253.593 + 53.701 lulasnin/iadnans)
ANNAAINITIATITHNNETF WU d9aria by
nrguuazluiaunainnsns ueyyadase s
iuansireiulids DPPH uazilanfeniiany
A1TNIMTFIU WU ansafavanNAAINITY
Fuanysdasclateundinsauedanadsin
(IC,=30.557 +2.188 luTpsniu/H ad am9)
zﬁ'quﬂ’mnmmaquéﬁ’fmwga%m:ﬁqﬁ% ABTS

WU41 @A ALATENANNNINAUe Y A dsT 1A g

|
=

PaaNAN VEAC Wi 0.172 + 0.040 Nadluans/

Hadniu uazaendyduaNNTaAuaYY AR ATE

1¥R7iga 5 A1 VEAC winfu 0.004 + 0.000
fadTuanFfiadniu Inefiansarn 4 9in Ao
lunggw, ludaun, pendnydu uazlundeu
annsnsuauyadasyla uansnaiwluilg
ABTS lusnizfinsmadeyudatia FRAP wuinans
mﬁvmi‘umqummmﬁmwga@m:gqﬁ'Qmﬁrﬁh
FRAP inriu 2.031 + 0.255 dadtuansreamas
52 (1) laaal /MAANTN WATANIATALAIENAINIID
Frueyyadasldnnfiqnailfn FRAP winTy
0.507 + 0.031 Haaluansuasinassa (1)

laaau /AAANTN LaAIFI Table 2
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Table 2. Comparison of antioxidant activities of 5 herbal extracts in DPPH, ABTS and FRAP assay

Result of antioxidant activities

Sample % yield DPPH assay ABTS assay FRAP assay
ICs, + SEM VEAC % SEM FRAP £ SEM
(ug/ml) (mM/mg) (mM Fe*'/mg)
lunegu 9.48 304.254 + 26,665 0.011 £ 0.003° 2.031%0.255°
Tutiun 9.39 343482 £ 1.812° 0.006 +0.002° 1.200 % 0.069>°
panaydu 12.36 639.705 £ 27.698° 0.004 % 0.000° 0.837 £ 0.056°
Tumsiau 7.70 645.272 £ 30.729° 0.005 % 0.001° 1305+ 0.075
LATAY 8.00 1,253.593 £ 53.701° 0.172 % 0.040° 0.507 £ 0.031°
NIALAAAATLIN - 30557 £ 2.188° - -

Remark: Different letters in the same column are significantly different (p<0.05). Standard error of mean; SEM (n=3)

2. HAMSNARALANMNAIGITDINRAN U ATH
AWMLY
AMNNITATITLTUNIURNIF TR UL AR ATY
psansaraanulngia 5 180 lAm@eniaetans
arfe 1 3ilaanansaiaTenan i et N mUY
Lﬂumumaﬂuﬁﬁuﬂ?uﬁﬁaﬁuﬁgmmiﬂﬁﬂuﬁﬂ
Tnennsufeuinau e ssinueysadass wudn
Tnnzquiinvisfueyyadaszgifigaluid DPPH uaz
FRAP A31inan9ain Tunegnanwmu il udounan
T B eufussupaunui binauansara
tilnageumuasaaad sz miianag

dauFauan UL w (Heating cooling cycle ; HT)

uauan 6 381 WUIENFUATNAINANIAT A lLNEH
anusosiueyyadaszligendndumuRw WedAd
% radical scavenging @ ﬁJn' Tud a9 78.619 £ 0.464
719 95.853 £ 2.093% wanin Table 3 Tnafl A1 pH
wazANVineg 199 6.12 £ 0.14 D96.30 £ 0.08 WAz
10,900.00 + 27495 01 4 14,626.66 + 846.71 CP
ANNANAL WAAIA Figure 1 AT 2 nis AN
AILANT A1 % radical scavenging, AN pH WAZAZIN
vidn ot/ lutaq 26.782 £ 5.570 11944.758 £ 2.677%,
6.07 +0.10 119 6.44 + 0.18 Uaz 10,486.66 + 1,505.36

114 14,606.66 + 1,582.06 CP ANNATAL
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Table 3. Chemical stability test of antioxidant activities in Moringa oleifera extract cream compared with

control cream at the heating-cooling cycle condition

Chemical stability at the heating-cooling cycle condition

Cycle % radical scavenging of cream products by using DPPH assay
Moringa oleifera extract cream (%) Moringa oleifera extract cream (%)
0 84.310 +6.864°° 33.999 +3.203*°
1 78.679 +4.227° 40.036 +5.321°
2 78.619 t 0.464° 26.782 +5.570°
3 93.681 £ 0.764° 28.776 +3.891°
4 86.538 +2.081° 44758 +2.677°
5 95.853 +2.093° 42.609 T 12.348°
6 94.922 £ 2.754° 43.720 £ 1.787°

Remark: Different letters in the same column are significantly different (p<0.05) when comparing percentage (%) radical

inhibition. 2,2-diphenyl-1-picrylhydrazyl radical (DPPH) of extracted and control samples in each cycle.

6.8
6.6
6.4
6.2
6.0
5.8
5.6

pH
ab a l
ab ac Pe abe abe bc
¥ ape ¢ [ abc

g

g

ﬁ
RO R1 R2 R3 R4 R5 R6

Moringa oleifera extract cream [ Control cream

Figure 1. The pH value of control and Moringa oleifera extract cream in each round at heating-cooling

condition. The different symbols in the same formulation mean significantly different (p<0.05).
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Viscosity (cP)

20,000
15,000

a

b

10,000
5,000
0

RO R1 R2 R3 R4 R5 R6

Moringa cleifera extract cream O Control cream

Figure 2. The viscosity value of control and Moringa oleifera extract cream. Values in the round

with different letters are significantly different (p<0.05).

Control cream Moringa oleifera extract cream
| .

The cream texture is homogeneous with no The cream texture is homogeneous with no

separate layer. The scentis not changed. The color separate layer. The scent is not changed. The

is milky white. color is greenish-yellow color.

B l
The cream texture is slightly liquid with no separate The cream texture is slightly liquid with no
layer, the scent is changed slightly. The color is separate layer, the scent is changed slightly. The
greenish-yellow color. light green color is faded slightly.

Figure 3. Comparison of cream texture, color and odor in heating-cooling cycle condition, when (A)

before storing in heating-cooling cycle condition and (B) after storing in heating-cooling 6 cycle condition
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AINNIINAFALUAIINAIFINIINIL AN

U o o o o al QI
Aulszannduia Inan1sdunnans s a NaY

o o al dld o
PBIANFUATNN NI UNANTRIAN 74T A TUN TN
WAZFNFUAYLAN HONIUANIIZIANEY U
Aauanalu Figure 3 WLANANHLENIINILAIN

dy a o = 1 9:/ |da‘
gadiilapTnsanatan w i uand wpdENaNIas
WNUeY waznariniIsilaguulasidniag i

2 A5

adsena
AMNHANIINAFBLENT A UL ABATIN

37% A DPPH, ABTS waz FRAP U471 4134119
lunzguilaouanunsnuninidnenyagass
Tnalilalnsiauernanuazdidnnsauainayya
Basrligengnluds DPPH (IC,, WinfiL 304.254 +
26.665 pg/ml) WL a ¢ FRAP (2.031 £ 0.255 mM
Fe’'/mg) #ARReriLaNRAe e AN g NNNE uas
A" NANHONBFATUBYYABATEAILTT DPPH,
ABTS uaz FRAP aasd9analutme, lunsgu,
luge waraandnydu nudrarsainluus

v a v A H aa
arunsnfueyyadastliqenqans 333
TaaflAn IC,, VEAC uaz FRAP value 1Ny
99.28 + 3.47 ug/ml, 2.40 + 0.01 mM Ascorbic
acid/g WAy 14.80 +0.59 mM Fe’'/g ANNATAL
BNYeIaanARBIT LU Y8 Kehinde UAY
Abass’ NANHIANANTANNIH U0 UL ABATY

! A ¥ <
vanrgnludanzesly, Waensdy, :n uaziman
TnenudnlwlufifFanauduednyisuue, auislu
aa & a a a

N335, 1BNnEREuT uarauanunn e

FueyaBasy DPPH gandnludanau - Tuanush

‘N

([
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AN9AN A mewmmmﬁu&iwaﬂ@Emmﬁm
wWafeandldgeiiqnluda ABTS (0.172+0.040
mM/mg) A8AAABIALNNLAAaaY Chatatikun LAS
Chiabchalard™ SewLrindnsarin 95% ievuaates
WATENANNNINANUBUNA ABTS 1hgandnausa
DPPH TagiliAnwinfy 34.5 +2.80 mg VCEAC/g
ﬁaﬁummﬁmL@mu@mmlumgmﬁﬂ@zﬁm%nm

Tunsndnayya DPPH ligendnaya ABTS

[
o a a ¥

etifgadesiuanuuandeaasnalnnigmin
U736 /3% DPPH azluagfuAuaNs
Tunsllalnsauesmen Wanifinsing PR
Tlsmaures ABTS iiAannisliaannsan®
Tuanzheaiuaniiulddiansatnieniueaann
Tunggudadidsy@ns nnluns e dnnsaudase
(Reducing agent) 16 g 91u3 % FRAP deande
AnsaNTR lunnaulusaamad lufisen Reduction
494 Ferric tripyridyltriazine (Fe* - TPTZ) N1 14
Aeullu Fe? - TPTZ daiunmsfAdeiadenans
arpluszguu L undnusiATHg LR
WAZYIAARLIAINNASAITDILA AT IWANI9TL

|
a a

(Heating cooling cycle) wWian ﬂ?‘uﬂﬂﬁ;\‘i HANKNAN
ansanaluuzINaINITnAIue Yy aR|3Y DPPH
dgendnmnfumaunu Sl fenaznnsdnueyya
DPPH laiag/lutaq 78.619 +0.464 119 95.853 +
2.093 % i AnFuatuANliFeEazNIAY
813 a DPPH Lo 11y 26.782 +5.570 T4
44.758 £2.677 % Geansarailaarunaialy
é’ﬁummﬂ?‘mmzﬁWiﬁm@wgmﬁmuﬁ@r:hu
an1useauAsL 6 9au TngANNIRLeYY ABATY

o o A o P =
m@QWW?UWN@N@W?QHQIUNS?N LN@LLG‘EIUW]FJU
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59U 0 TUTAUTN 6 AINIIFIUBYYABATZGITY
AINANIANTBLAN 84.310% NI 94.922%
anaflumszniseug i aduiauad Uiy
wane 7] 9au danaliinneg s fuiiannsssme
o £ % % % o QI -42, =< U
Mbipududuaesasainisauasdaualinig
2ONNNBFHUEYYA DPPH geuum NNl Tuanieh
ArANIdunNgA-AgeIRFueE lutag 6.12
014 6.30 Wulmuanmsg g natvinssiies 15-2562
(Nen. 108 15-2562)* Faanans uaiingalonan
2 o v v \
anulng GanvunlidArAudunsn-snssiese
FEUIN 3.5 - 7.5 Tuanusihen AU FURATNLN NN
A o @ A D
Muanansana lunzgn A A NtnAaudnag9
2199 10,900.00 114 14,626.66 cP neniannu
ANMMZLTIATL 6 7a1 A1ANUTTAanaantias
upnaAtsannawiuludaninziseg el ladn Aty
NNANRTNTZAU 95 (p<0.05) TuanieNnnmagay
4 Yo . .
namenwau - ndanalddaealan wudn
P & o oo P s v
nau, & uaziladudainisnlasunlasdniias
Tnedavasandudidenaau uaziladudadmany
winadus el uendu aanndaeiLaRaTe
All uaz A NNUTATNHANATa A TUN N
al U s 3 o
3% HuaanA1ANEBLUlUNINIasaNaadAs
1aluddandn 48ad1eldad Aoy
= = = o = .
WeuFauaudunimiaiuiug wazldwy

¥ a tdl 1R o 1’/ a
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The Development of Animation Media to Promote Gold Panning Cultural Tourism,

Ron Thong Subdistrict, Bang Saphan District, Prachuap Khiri Khan Province
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Abstract

The Gold Panning Tradition in Ron Thong Subdistrict, Bang Saphan District, Prachuap Khiri
Khan Province, Reflects the Local Way of Life, Characterized by Intriguing Methods and Processes
That Merit Preservation. This Tradition Should be Conserved and Disseminated as Cultural
Knowledge for Interested Individuals and Future Generations. Consequently, Ron Thong Subdistrict
has been Designated a Cultural Tourism Destination, Allowing Visitors to Observe and Participate in
Gold Panning Activities. This Research Aimed to 1) Develop an Animation to Promote Cultural
Tourism Focused on Gold Panning, 2) Evaluate the Quality of The Developed Animation, and 3)
Evaluate User Satisfaction with The Animation. The Research Tools included: 1) An Animation
Designed to Promote Cultural Tourism Featuring the Gold Panning Tradition in Ron Thong Subdistrict,
2) A Quality Evaluation Form for The Animation, and 3) A Satisfaction Evaluation Form for The
Animation. Data Were Analyzed using Descriptive Statistics, Including Mean and Standard Deviation.

The Research Findings Revealed The Following: 1) The Animation was Structured into
Three Main Components: Introduction, Content, and Summary, 2) The Quality of The Animation, as
evaluated by Three Experts, was Rated at The Highest Level Overall (X = 4.56, S.D. = 0.44), and
3) The User Satisfaction with The Animation was Rated at A High Level Overall (X = 4.46, S.D. = 0.57). The
Results demonstrate that Developed Animation Effectively Portrays the History and Processes of Gold
Panning Through Visual Storytelling. It Raises Awareness of Cultural Values, Fosters Understanding,
and Promotes the Conservation of This Cultural Heritage. Additionally, it has the Potential to Stimulate

Tourists' Interest in Experiencing the Gold Panning Tradition Firsthand, Thereby Enhancing Cultural Tourism.

Keywords: Animation, Cultural Tourism, Gold Panning in Bang Saphan, Tourism Promotion
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Figure 2. Equipment Used for Gold Panning
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Abstract

Mushrooms have many nutritional properties and bioactivities. This study analyzed the total
phenolic content, total flavonoid content, antioxidant activity, and antibacterial activity of methanol
extract of golden and pink oyster mushrooms. The results showed that the total phenolic content and
total flavonoid contents of the golden oyster mushrooms extract were 4.263 + 0.17 and 0.187 + 0.013
mg/mL, respectively, whereas, those of two phytochemical contents in the pink oyster mushrooms
were 3.290 + 0.184 and 0.296 + 0.017 mg/mL, respectively. The antioxidant activity of golden and
pink oyster mushrooms obtained by ABTS decolorization assay showed IC,, values of 1.601 £ 0.049
mg/mL and 2.053 + 0.170 mg/mL, respectively. The reducing abilities of two extracts by
Ferricyanide/Prussian blue assay were 40.11 + 1.02 ymolTE /g DW and 24.28 + 2.38 ymolTE /g DW,
respectively. Golden oyster mushrooms exhibited significantly better antioxidant activity than pink
oyster mushrooms (p<0.05). Antibacterial activity in this study was analyzed by disc diffusion assay
and agar well diffusion method. It was found that the methanol extract of golden oyster mushroom
exhibited specific inhibitory activity against S. aureus by agar well diffusion method with MIC value of
80 mg/mL, while pink oyster mushroom did not exhibit any antibacterial activity. The study showed
that the methanol extract of golden oyster mushroom exhibited good bioactivity both in antioxidant

and antibacterial activities.

Keywords: Phytochemical, Antioxidant activity, Antibacterial activity, Golden oyster mushroom, Pink

oyster mushroom
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Table 1. Total phenolic, total flavonoid and antioxidant activity of golden and pink oyster mushrooms

Samples Total phenolic

(mgGAE/g DW)

(mgQE/g DW)  IC,, (mg/mL)

Total flavonoid  ABTS method Ferricyanide/Prussian

blue method

(umolITE/g DW)

Golden oyster mushroom 4.263+0.17°

Pink oyster mushroom 3.290 +0.184°

0.187 £0.013° 1601 +0.049°

0.296 +0.017° 2053+ 0.170°

40.11 £1.02°

24.28 238"

The letter (a,b) in the same column indicates significant difference at p<0.05
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Table 4 Minimum Inhibitory Concentration (MIC) of golden and pink oyster mushroom crude extracts

Types of bacteria Pink oyster Golden oyster Cloxacillin Ceftazidime
mushroom mushroom (ug/mL) (ug/mL)
(mg/mL) (mg/mL)
P. aeruginosa >80 >80 - 4
E. coli >80 >80 - <05
S. aureus >80 80 0.5 -
B. subtilis >80 >80 <0.5 -
B. cereus >80 >80 256 -
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o
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wazwanlouaamvindu 0.304 mgGAE/g DW
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Table 2. Inhibition zone diameters (mm) of golden and pink oyster mushroom crude extracts by disc

diffusion assay

Types of bacteria

Inhibition zone (mm)

Pink oyster Golden oyster Cloxacillin Ceftazidime
mushroom mushroom
P. aeruginosa N.d. N.d. - 2.23 £0.06
E. coli N.d. N.d. - 2.50 £ 0.00
S. aureus N.d. N.d. 3.00 £ 0.00 -

“-" not tested and “N.d.” not detected

= v & A
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Table 3. Inhibition zone diameters (mm) indicating antibacterial activity of golden and pink oyster

mushroom crude extracts by agar well diffusion

Types of Inhibition zone (mm)
bacteria Pink oyster mushroom Golden oyster mushroom Cloxacillin Ceftazidime
(mg/mL) (mg/mL)
100 200 400 200 400

P. aeruginosa N.d. N.d. N.d. N.d. N.d. - 0.97+ 0.06
E. coli N.d. N.d. N.d. N.d. N.d. - 2.00 £ 0.00
S. aureus N.d. N.d. N.d. 0.70 £0.00 0.73+0.06 0.87+0.12 2.80+0.00 -
B. subtilis N.d. N.d. N.d. N.d. N.d. N.d. -
B. cereus N.d. N.d. N.d. N.d. N.d. N.d. -

“-" not tested and “N.d.” not detected
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