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Abstract

The aim of this research is to develop and design a mechanism for an aeration turbine that uses solar energy
effectively. For the new design An electric motor should be less than 2 HP. Oxygen in the airated water is expected
to increase for no less than 1.2 kg of oxygen/hp.—hours, or no less than 4.00 mg / liter. The results showed that the
water turbine can be operated with a 1 HP motor using electricity from solar cells. The cells are poly crystalline solar
panel types rated at 280 watts for 3 panels, with a charger controller of 800 watts. There are two sets of 125 Ah
batteres and a power inverter of 2,000 watts. The aeration turbine can rotate at a speed of 2.5 rpm at which time
water will flow through the water hole designed to fit up to the water box. The solar cell systems can produce electricity
to power the motor for more than 8 hours. Moreover, the aeration turbine can increase the amount of oxygen from the
surface to water at the depth of 0.50 meter (6.21 mg / liter). At the depth of 1.00 meter, the average oxygen content
is 3.07 mg / liter.

Keywords: Aeration Turbine, Solar Energy, Oxygenation
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Figure 5 The aeration turbine simulation
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Table 1 Average amount of oxygen at a depth 0.50 m. (at the average temperature 39.61 C°)

Position DO, (mg/l) Average
Distance,(m) 1.00 2.00 3.00 4.00
N 6.97 7.05 6.97 6.89 6.97
E 5.35 5.43 5.35 5.27 5.35
S 6.66 6.74 6.66 6.58 6.66
w 5.91 5.94 5.79 5.78 5.86
Total average 6.21
Table 2 Average amount of oxygen at a depth 1.00 m. (at the average temperature 38.56 C°)
Position DO, (mgll) Average
Distance,(m) 1.00 2.00 3.00 4.00
N 4.67 4.75 4.67 4.59 4.67
E 2.18 2.26 2.18 210 2.18
S 2.94 3.02 2.94 2.86 2.94
w 2.50 2.58 2.50 2.42 2.50
Total average 3.07
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Figure 10 Comparison of average amount of oxygen between position and distance at a depth 1.00 m.
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Abstract

Mass transfer is a principal mechanism occurring during the osmotic process. It involves many factors. Prediction of
mass transfer during the osmotic process, based on a scientific computier model is necessary to reduce processing
cost. In this research, BPNN, RBF and SVM were used for mass transfer predicting during the osmotic process of
pineapple. They were used for predicting water loss and solid gain. Experimental results showed that the BPNN was

suitable for water loss prediction. However, the RBF was optimal learning machine for estimating solid gain.

Keywords: Prediction of Mass Transfer during Osmosis Process, Artificial Neural Networks
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Figure 2 Back-Propagation Neural Network Structures
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Figure 3 Radial Basis Functions Network Structures
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Kernel: PolyKernel

regOptimizer: RegSMOImproved
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Table 1 Training and testing sets

Data set Group | Group | Group | Group
1 2 3 4
Training set 60% 70% 80% 90%
Testing set 40% 30% 20% 10%
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ﬂwyﬂiza'ml,ﬁﬂml,uuﬁ;jaau (Supervised learning neural
network) U3znavueas BPNN, RBF uag SVMAIEUSILLL
uiiensnilduwiuounneswduivanium ) lums
s eduuLianswensol antuasthdnuLTay
Uszanluimsdunadayaise ﬁaﬂ%mmﬁwﬁgtylﬁﬂ
uazdsumaandefifinduiildannimanaslusios
ﬂgjﬁ'amsﬁﬁﬂﬁmuquﬁa%'ﬁmyuanamagﬂﬁamaz
WaNzay lag (Table 2) Waz (Table 3) asilunavasns
vowpinashiigadslumsazmemlasauiuniize
s08 wazHamaSouifsunaeiialszinTaw enudau
#ulu (Table 4) waz (Table 5) A unavaInI¥inUeY
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Tassthedszamiiisadmsunsviimadsanms
inigadsluasazarsglasasaniuniizasen

PMNNANINARDIGT (Table 2) LaAILALAWINAN
ﬂ%mmﬁwﬁgz‘gLﬁwadﬂg@'ﬁﬁagamsazmﬂsgiﬂiai'awﬁuﬂﬁ
| TOTORW I@yﬁ"ﬁagaﬁlﬂuﬂﬁﬂﬂaaa 12 e wuinlase
drptszanifsafimunzanlumsseduuy da Tase
redszamifisuuuy BPNN Taglududuionsmianis
%9 BPNN e (uaaslu (Table 3)) uaziiioRanson
ﬂiﬁwmsﬁwmyﬂ%mmﬁwﬁgnﬂuﬁﬂu (Figure 5(n) - (3))
uaasliiAudn1svinuisdan BPNN azagluszuny
@82 UNUAI939 (Actual values) wazifiafiansmianis
fanuuandsadimIrinme b (Figure 2 (3)) wui Jeana
LLﬂsﬂsau@‘iwﬁq@ B IFAANALAAaUNIDANULANAN LAY
s"aulunnﬁﬁmﬂss?m%mwﬂ's"mgﬂﬁam’mﬁﬂénvlﬂwﬁa
2.6 'lduandlslu (Table 3) Falasatnedszanifisauuy BPNN
lﬁmmmLmn@mm’&‘ﬂ@‘iwﬁq@hnﬂﬁﬁ@ﬁs:aﬂ%mw

Table 2 Water loss prediction of Sucrose and Glycerol solution experiments

No. Vacuum Soaking Actual Prediction Values Difference
time time Value BPNN RBF SVM BPNN RBF SVM
1 0 20 24.96 24.95 27.00 32.61 0.01 -2.04 -7.65
2 0 40 30.82 31.31 28.44 33.93 -0.49 2.38 -3.11
3 0 60 34.88 34.99 34.74 35.24 -0.11 0.14 -0.36
4 0 120 39.40 39.41 39.71 39.19 -0.01 -0.31 0.21
5 0 180 4511 44 .88 44.90 43.13 0.23 0.21 1.98
6 0 240 46.01 45.77 46.07 47.08 0.24 -0.06 -1.07
7 15 20 29.89 29.75 29.77 33.13 0.14 0.12 -3.24
8 15 40 35.03 34.74 35.78 34.44 0.29 -0.75 0.59
9 15 60 37.43 36.86 37.12 35.75 0.57 0.31 1.68
10 15 120 40.18 40.20 40.18 39.70 -0.02 0.00 0.48
11 15 180 44.75 45.00 44.76 43.64 -0.25 -0.01 1.1
12 15 240 46.48 45.58 46.48 47.59 0.90 0.00 -1.11




156 Sirima Chinnasarn

4 N
a
o =¢$=actual—
g == predict
3
S
(n)
4 )
a
= =—¢—2actual
@
r == predict
3
. )
(M)
Figure 5

J Sci Technol MSU

4 N
(7]
(7]
o
- =@=—2actual
]
® == predict
s
\ J
(2)
4.00
2.00 n A
I’ \\ / \ /A\ /A
000 e ;
y 1
F .
200 {§2345 67,8 9101112
A A
-4.00 7 === Diff of
N BPNN
600 1— ——m--Diffof
4 RBF
-8.00
= A= Diff of
-10.00 SVM

()

Comparing water loss prediction of Sucrose and Glycerol (a) Back-Propagation Neural Network Structures

(b) Radial Basis Functions Network Structures (c) Support Vector Machine (d) errors from 3 predictors

Table 3 Performance index of Water loss prediction

BPNN RBF SVM
MAE 0.27 0.53 1.88
RMSE 0.37 0.94 2.74
RAE (%) 4.73 9.19 32.76
RRSE (%) 5.52 13.97 40.59

nRaMINAaasli (Table 3) tiafansaner MAE,
RMSE, RAE a2 RRSE Wi miﬁmuj?uuu BPNN 1w
wm‘i'ﬂ,unﬂs] fn LLﬁ@]dlﬁLﬁu’j’]ﬁﬁ%%ﬂﬂ’]‘iﬂ@aaﬂ]m‘ﬂﬂiﬁ
TIAUNAL AT Lﬁ;aﬁwmﬁﬂ%mmﬁwﬁgzyl,ﬁﬂﬁmms
(33 BPNN "Lﬁwa*?islﬂﬁﬁ'umﬁamﬂﬁqﬂ WowSeudiou
U RBF uaz SVMT@ﬂLﬁaﬁmimﬁmuQﬁu (Figure 5 (3))

IWnagaanfaIn Ao NAGIIVBIANLANGNS (error)
seninaenaseiuandildannnsyszanmain3s BPNN §
mmLLﬂiﬂsaumaaLﬁunﬁWﬁaﬂﬁqﬂLﬁaLﬁmuﬁ’u%'n 293
Tassthedszamifisadgmiunsiimaysanos
*zlaauﬁaﬁ'Lﬁuﬁu‘lumsa:mﬂﬁg‘[ﬂsaéwﬁunﬁmasaa
IMNNANTNARBIG (Table 4) uaadlilAnINan
ﬂ'%mmmam%aﬁLﬁ'u%madmﬁagagimaimﬁu
ndtrasenin lasvnplszamidisuiimanzay de lase
Pndszamnifisuuuy RBF Ssnnnmnuaasln (Figure 6 (3))
LEAI L AUAANULANGIVBIN TN Uﬁﬁhagﬂm:mu
W@ WALAN3Y (Actual values) Faenasnanaeurie
mwu@m@mmﬁshhwlmqnﬁﬁﬂﬂizaﬂ%mwmwgﬂﬁaa
anufinan13ludo 2.6 lduaasllu (Table 5) Slassang
Uszanifisuuuy RBF lﬁmmemn@mmﬁm‘i‘ﬁﬁqﬂ
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No. Vacuum Soaking Actual Prediction Values Difference
time time Value BPNN RBF SVM BPNN RBF SVM
1 0 20 7.75 7.81 7.60 7.87 -0.06 0.15 -0.12
2 0 40 8.23 8.50 8.47 10.35 -0.27 -0.24 -2.12
3 0 60 9.15 9.08 9.07 10.35 0.07 0.08 -1.20
4 0 120 10.29 10.36 10.33 10.35 -0.07 -0.04 -0.06
5 0 180 12.46 11.36 12.42 10.35 1.10 0.04 2.1
6 0 240 12.66 12.72 12.68 10.35 -0.06 -0.02 2.31
7 15 20 11.81 12.55 11.84 12.06 -0.74 -0.03 -0.25
8 15 40 15.58 14.32 15.31 14.42 1.26 0.27 1.16
9 15 60 15.93 16.15 16.18 16.64 -0.22 -0.25 -0.71
10 15 120 21.31 21.22 21.28 21.67 0.09 0.03 -0.36
11 15 180 24.94 24.13 24.96 23.98 0.81 -0.02 0.96
12 15 240 24.76 24.49 24.75 24.35 0.27 0.01 0.41
4 4 ™
£ £
& actual ) actual
-] "] .
3 == predict 5 == predict
w v
\_ - /
) (V)
4 3.00
£
) actual
= == predict
2
100 \ A 4= Diff of BPNN
1.50 +
\ - - - -- Diff of RBF
2.00 e
\ 2.50 = A=—Diff of SVM
() ()
Figure 6  Comparing solid gain prediction of Sucrose and Glycerol (a) Back-Propagation Neural Network Structures
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(b) Radial Basis Functions Network Struc-
tures (c) Support Vector Machine (d) errors
from 3 predictors

Table 5 Performance index of Solid gain prediction

BPNN RBF SVM
MAE 0.42 0.10 0.98
RMSE 0.59 0.14 1.25
RAE (%) 8.46 1.95 19.86
RRSE (%) 10.14 2.33 21.46

INHaMINAaadli (Table 5) oRa15o0ne1 MAE,
RMSE, RAE uaz RRSE Wui1 m3l3sujuuy RBF i
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mMasoug RBFVL@TNaﬁIﬂﬁﬁuﬁwa%daJWﬂﬁqﬂ Fau3uy
{Buny BPNNUaz SVM I@mﬁaﬁmsfum’m@jﬁu (Figure 6 (1))
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dyduani1Inaaag

ae X o . ~ ¢
NWTeR duanensltlassineUszanniisulunswensal
mydelanualunszuiwniseesludrludulsinanus
MINARINLI la3918U s niisunuy BPNN 1w
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fANALAREN MAE WinAy 0.1079%1409970 dauuuluny
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Abstract

This research aims to study methods of increasing the drainage efficiency of the lower meandering Thachin River.
The concept is the initiative of His Majesty King Bhumipol Adulyadej under the Lad Pho Canal project. The Lad Pho
Canal is used as a shortcut canal to drain the lower meandering Chopraya River at Phrapradaeng District in
Samut Prakan province. This study aimed to apply a hydrodynamic model (1D) to simulate and analyze flow
circulation to find drainage efficiency. The analysis would then be used to construct a shortcut canal on the lower
meandering Thachin River to improve the river's drainage efficiency. The study began by simulating the drainage of
the shortcut canal employing a cross sectional shape corresponding to the river. The results indicated that the
shortcut canal helped the drainage; however, the canal is very large and construction of this cross sectional shape
would be unsuitable. As such, the study of drainage shortcut canals was designed based on the principles of best
hydraulic section. The results showed that a trapezoid cross section was the most appropriate due to its minimal

cross sectional area and effective drainage capabilities.
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Figure 4  Water level comparisons of the Thachin

River before and after adding the shortcut canal.
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Figure 5  Flow rate comparisons of the Thachin River

drainage before and after adding shortcut canal

Table 1 Water level comparisons after adding shortcut

canal
Distance (km) water level decrease (m)
0+000 to 23+070 0.000 - 0.026
23+070 to 43+000 0.026 - 0.081
43+000 to 63+000 0.081 - 0.140
63+000 to 111+940 0.140 - 0.188
111+940 to 125+000 0.188 - 0.098
125+000 to 149+000 0.098 - 0.027
149+000 to 201+000 0.027 - 0.000
Average 0.075

Table 2 Flow rate comparisons after adding shortcut

canal
Distance (km.) Difference of the flow rate (m%/s)

0+000 to 54+480 0.00 — 0.012

54+480 to 67+500 0.003 — 0.877

67+500 to 78+500 0.877 — 1.169

78+500 to 101+500 1.169 — 1.915

101+500 to 127+500 1.915 — 4.469

127+500 to 155+500 4.469 — 5.299

155+500 to 200+500 5.299 — 5.064

Average 5.23
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Figure 6 Designed Shortcut canal cross section

Table 3 Flow rate comparisons of all shortcut canal

Flow rate (m%s)

Natural Cross Trapezoid Rectangular
shortcut canal Section Cross Cross
(A=1000m?) Section Section

(A=173m?) | (A=200m?)
Ngewrai 148.38 176.59 162.95
Thong Kanong 146.62 192.65 174.73
Thakham 150.21 229.43 188.62
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Drainage Efficiency of a Shortcut Canal with the Optimal Cross-Sectional Shape in the 165

Lower Thachin River

Table 4 Comparison of drainage efficiency at both cross

sections
% Difference of the flow rate (m%s)
shortcut canal
Trapezoid Rectangular
Ngewrai 19.01 9.82
Thong Kanong 31.39 19.17
Thakham 52.74 25.57
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Abstract

A Geographic Information System (GIS) database of Nypa palm (Nypa fruticans) utilization was studied with
community participation at Khanap Nak Subdistrict, Pak Panang District, Nakhon Si Thammarat Province. This research
project has 3 objectives 1) to prepare GIS database with community help, 2) to gather & correct existing
environmental GIS database and 3) to study suitable areas for Nypa palm plantation. The environmental GIS data in
Projected Coordinate System (Datum WGS 1984) was constructed using a total of 6 layers (ie. Khanap Nak’s
administrative data, land deeds, surface water sources, transportations, soil data and land use data). According to the
registration of farmers in 2014, there are 386 households with a total area of 2,114.65 rai growing Nypa palm (6.25
rai = 1 hectare). Suitable areas for Nypa palm plantation was analyzed by various physical factors including data of
land use, soil types, soil drainages, distance from freshwater sources, and distance from coastal areas, and water
irrigation ditches & canals. There are 15,176.79 rai (88.91%), 1,478.32 rai (8.66%) and 414.65 rai (2.43%) of

moderately, less and most suitable areas for Nypa palm plantation, consecutively.

Keywords: Nypa Palm, Geographic Information System (GIS), Pak Phanang Basin, The Royal-initiated Pak Panang

River Basin Development Project
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A case study of Khanap Nak Subdistrict, Pak Phannang District, Nakhon Si Thammarat Province.
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Abstract

Hospital surfaces, equipment, and healthcare staff are known sources of multidrug resistant (MDR) Pseudomonas
aeruginosa, a pathogen capable of causing difficult- and impossible-to-treat infections. However, little information is
available on the occurrence and distribution of MDR P. aeruginosa in the wider environment. In the present study,
therefore, we examined soil samples collected in the vicinity of two hospitals (Mahasarakham Hospital and Nong Bua

Lamphu Hospital) for the presence of MDR P. aeruginosa. We also examined soil and water samples collected from
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Sarakham province and Nong Bua Lamphu province

a non-hospitals site (Mahasarakham University). Drug resistance of the bacteria was assessed by performing the disc
diffusion method and calculating both the number of MDR P. aeruginosa isolates and the Multiple Antibiotic Resistance
(MAR) index of isolates. A high percentage of P. aeruginosa isolates was resistant to trimethoprim/sulfamethoxazole
(100.0%) and ceftazidime (43.5-78.3%), with fewer exhibiting resistance to imipenem (4.3-13.0%). The prevalence of
MDR P. aeruginosa ranged from 21.0-26.7%, and a MAR index greater than 0.2 was found in 62.9%, 60.0%, and
91.3% of the isolates from Mahasarakham University, Mahasarakham Hospital and Nong Bua Lamphu Hospital,
respectively. These results demonstrate that soil and water, both in the proximity of hospitals and more distant areas,

represent a potential source of MDR P. aeruginosa.

Keywords: Multidrug resistance (MDR), Multiple Antibiotic Resistance (MAR) index, Pseudomonas aeruginosa, disc

diffusion, environmental isolates

Introduction

Pseudomonas aeruginosa is a Gram-negative bacterium
found in soil and water, and on the surfaces of plants,
animals and humans. P. aeruginosa is an important
opportunistic human pathogen, responsible for 10-15%
of hospital-acquired infections worldwide." In immunocom-
promised individuals, for example patients with HIV infection,
burns, cancer, or cystic fibrosis, P. aeruginosa can cause
urinary tract infections, respiratory infections, wound infections
including secondary infection of burns, and sepsis.” Such
infections increase morbidity and mortality rates in these
patients. P. aeruginosa can also cause infection in
immunocompetent persons, for example folliculitis, green
nail syndrome, and hot foot syndrome.2 A major problem
with P. aeruginosa infections is the lack of treatment
options because P. aeruginosa is intrinsically resistant to
several classes of antibiotic. Selecting an inappropriate
antibiotic has important consequences including the
development of new resistant or multidrug resistant strains
and therapy failure.

A high prevalence of multidrug resistance
indicates a serious need for broad-based, local antibiotic
resistance surveillance, and planning of effective interventions
to prevent spread of the multidrug resistant microorganism.**
Multiple antibiotic resistance (MAR) in bacteria is most
commonly associated either with the presence of plasmids
which contain one or more resistance genes, or chromo-
somal DNA mutations.”>® One good indicator for multiple
antibiotic resistance in bacteria is the Multiple Antibiotic
Resistance (MAR) index. The MAR index is calculated

as the ratio of ‘the number of antibiotics to which the

organism is resistant’ to the ‘total number of antibiotics
to which the organism is exposed’ and it has been shown
to be a cost effective and valid method of bacteria source
tracking.* " ®

Antibiotic resistant strains of P. aeruginosa have
been reported in several locations” ' including Thailand.""
2 |n Thailand, however, most studies have focused on
clinical isolates of P. aeruginosa. The distribution of MDR
P. aeruginosa in the environment has never been
assessed, although inappropriate use of antibiotics, a
factor which might increase antibiotic resistance in the
wider environment, has been extensively reported.’ " In
this study, therefore, we examined strains of P. aeruginosa
isolated both in the vicinity of hospitals and further away
for resistance to commonly used antibiotics. This information
will permit an evaluation of the current situation of
environmental antibiotic resistance in P. aeruginosa in
Northeast Thailand, enabling hospitals and clinics to make
evidence-based decisions in their management of

P. aeruginosa infections.

Materials and Methods

Sample collection

A total of 180 environmental samples were
randomly collected from Mahasarakham and Nong Bua
Lamphu provinces, Thailand. One hundred and twelve
samples (8 samples from pond water and 104 from soil)
originated from Mahasarakham University’s Khamriang
Campus, which is 9.3 km away from Mahasarakham
Hospital. Another 28 soil samples were collected from

Mahasarakham Hospital, Mueang District, Maha
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Sarakham province and 40 soil samples were from Nong
Bua Lamphu Hospital, Mueang District, Nong Bua
Lamphu province. We collected only soil samples from
the two hospitals, because there was no surface water
at these sites. The sample sizes were determined by the
area available for collection. The larger the area of soil
and water available, the larger the number of samples
collected. Sample collection was conducted between June
and December 2011. The soil samples were stored in
sealed plastic bags and the water samples kept in sterile
bottles (room temperature) during transport to the laboratory.
All samples were processed immediately upon arrival at

the laboratory.

Isolation and identification of P. aeruginosa

Ten grams of each soil sample and 10 ml of
each water sample were diluted with 90 ml sterile water,
and plated on differential medium (Pseudomonas agar P)
in tripicate. Plates were incubated at 37°C for 18-24 hours
and observed for colonies of P. aeruginosa. P. aeruginosa
was further identified by routine bacteriological methods
(i.e. colonial morphology, Gram stain, motility test, growth
at 42°C) and traditional biochemical methods (i.e. oxidase
test, urease test, nitrate reduction test, indole test,
pyocyanin production, TSI agar test, DNase test, O/F test,
ONPG test).

Antimicrobial susceptibility testing

Antibiotic susceptibility was determined using the
NCCLS disc diffusion method with P. aeruginosa ATCC
27853 as the control strain. '® Antibiotic discs [ceftazidime
(30 pg), gentamicin (10 pg), norfloxacin (10 ug),
imipenem (10 pg), amikacin (30 pg), trimethoprim/sulfam-
ethoxazole (1.25/23.75 ug), and ciprofloxacin (5 pg)] were
purchased from Becton Dickinson and Company (BD).
Isolates were identified as multidrug resistant (MDR)
P. aeruginosa if they were resistant to 3 or more of the
following antibiotic classes: penicillins / cephalosporins /
monobactams, carbapenems, aminoglycosides, and

fluoroquinolones.™

J Sci Technol MSU

Multiple Antibiotic Resistance (MAR) index

The MAR index of each isolate was calculated
as the ratio a/b, where a represents the number of
antibiotics the isolate is resistant to, and b represents the
total number of antibiotics against which the isolate is
tested. Typically, a MAR index value greater than 0.2 is
observed when isolates are commonly exposed to
several antibiotics, whereas a MAR index value lower
than 0.2 occurs when isolates are rarely or never exposed

to antibiotics.* "®

Results

A total of 100 P. aeruginosa isolates (98 from
soil samples and 2 from water samples) were recovered
from the 172 soil samples and 8 water samples. Of the
100 isolates, 62 were obtained from Mahasarakham
University, 23 were from Nong Bua Lamphu Hospital, and
15 were from Mahasarakham Hospital.

Antibiotic resistant P. aeruginosa was detected
at all of our study locations, with all of the isolates shown
to be resistant to at least one of the tested antibiotics.
Table 1 shows how the antibiotic resistance profiles
varied between the different locations. Among the
P. aeruginosa isolates from these three locations,
trimethoprim/sulfamethoxazole resistance was detected
with the highest frequency (100.0%), followed by
ceftazidime (43.5-78.3%) and gentamycin (24.2-40.0%).
Imipenem resistance was detected with the lowest
frequency (4.3-13.0%).

The prevalence of MDR P. aeruginosa ranged
from 21.0-26.7% depending on the location (Table 2).
Interestingly, the prevalence of MDR P. aeruginosa at the
two hospitals (21.7% for Nong Bua Lamphu Hospital and
26.7 % for Mahasarakham Hospital) was only slightly
higher than that detected at the non-hospital site (21.0%

for Mahasarakham University).
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Table 1 Percentage of P. aeruginosa isolates resistant to each antibiotic from water and soil samples at the different

locations
Percentage of resistant isolates
Class of Antibiotic MSU (n=62) HpMs (n=15) HpNb (n=23)
antibiotic S(%) WR(%) S(%) WUR(%) S(%) IUR(%)
Aminoglycoside Amikacin 72.6 27.4 73.3 26.7 47.8 52.2
Gentamycin 75.8 24.2 60.0 40.0 60.9 39.1
Carbapenem Imipenem 93.5 6.5 86.7 13.0 95.7 4.3
Cephalosporin Ceftazidime 56.5 43.5 46.7 53.3 21.7 78.3
Fluoroquinolone Ciprofloxacin 75.8 24.2 73.3 26.7 60.9 39.1
Norfloxacin 88.7 11.3 73.3 26.7 87.0 13.0
Sulfonamide Trimethoprim 0.0 100.0 0.0 100.0 0.0 100.0

/Sulfamethoxazole

The number of isolates is shown in parentheses at the top of each column; MSU: Mahasarakham University; HpMs:

Mahasarakham Hospital; HpNb: Nong Bua Lamphu Hospital; S: sensitive; |: intermediate; R: resistant.

Table 2 Percentage of MDR P. aeruginosa isolates obtained from the three studied locations

Location

MDR P. aerugionosa (%)

Mahasarakham University (n=62)

Mahasarakham Hospital (n=15)

Nong Bua Lamphu Hospital (n=23)

21.0
26.7
21.7

The MAR index values determined for P.

aeruginosa isolates in this study ranged from 0.14 to 1.00

(Table 3). The proportion of isolates with a MAR value

greater than 0.2 were, respectively, 62.9%, 60.0%, and

91.3% for the sites at Mahasarakham University,

Mahasarakham Hospital and Nong Bua Lamphu Hospital

(Table 3). This indicates that a large proportion of the

isolates examined are likely to originate from humans or

animals, where antibiotic use is common.

Table 3 Multiple Antibiotic Resistance (MAR) index of P. aeruginosa isolates obtained from the three studied locations

MAR index Mahasarakham University (%) Mahasarakham Hospital (%) Nong Bua Lamphu Hospital (%)
1(0.14) 371 40.0 8.7
2(0.29) 27.4 20.0 21.7
3(0.43) 12.9 13.3 39.1
4(0.57) 9.7 0.0 17.4
5(0.71) 6.5 0.0 8.7
6(0.86) 4.8 13.3 0.0
7(1.00) 1.6 13.3 4.3
Total MAR>2 62.9 60.0 91.3
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Discussion and Conclusions

In this study, researchers determined the
resistance profiles of environmental isolates of
P. aeruginosa from Northeast Thailand to a range of
antibiotics in common national use. Strains of antibiotic
resistant P. aeruginosa were detected at hospital sites
(Mahasarakham Hospital and Nong Bua Lamphu
Hospital), and also at a non-hospital site (Mahasarakham
University). The antibiotic resistance profiles of these
isolates varied between the sites.

P. aeruginosa is intrinsically resistant to

trimethoprim/sulfamethoxazole®® *'

, therefore it was not
surprising to find that all of the isolates in this study,
without exception, were resistant to this drug combination.
We also found that, at all three sites, a high proportion
of the P. aeruginosa isolates were resistant to ceftazidime.
Ceftazidime is a treatment currently recommended for
many types of infection including melioidosis, which is
caused by another bacterium present in these areas,

Burkholderia pseudomallei.> >

Our detection of ceftazidime
resistance in P. aeruginosa suggests that other soil
bacteria, including B. pseudomallei, might be ceftazidime
resistant. This is potentially problematic as there is a high
prevalence of melioidosis across Northeast Thailand.* >
We also found that the proportion of antibiotic resistant
bacteria isolated from the hospital sites was slightly
higher than at the non-hospital site, probably because
these isolates have been exposed to antibiotics more
recently or more often, as suggested by Moges et al.”®
Researchers determined that more than 20% of
the isolates collected from sites at Mahasarakham
Hospital and Nong Bua Lamphu Hospital are MDR
P. aeruginosa. Since a high prevalence of multidrug
resistance indicates the need for an antibiotic surveillance
program, we also calculated the MAR index of these
isolates to antibiotics in common use to differentiate
bacteria from different sources. This analysis shows that
60.0% and 91.3% of P. aeruginosa isolates from
Mahasarakham Hospital and Nong Bua Lamphu Hospital,
respectively, had a MAR index greater than 0.2. This
suggests that these strains had been exposed to antibiotics

previously. Practical methods are therefore needed to
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control bacterial contamination not just within hospitals,
but also to stop spread from hospitals to the nearby
environment. Nosocomial infections caused by
P. aeruginosa are frequently life-threatening and difficult
to control. Antibiotic resistant P. aeruginosa can be traced
to human sources, such as direct shedding from colonized
humans, especially during hospitalization, and often
following inappropriate empirical antibiotic therapy.””?
Additionally, horizontal gene transfer between hospital
isolates can contribute to widespread distribution of

multidrug resistant strains.®> *'

A patient colonized or
infected with multidrug resistant P. aeruginosa can lead
to in-room and neighboring area contamination, and
contaminated water, fomites and aerosols. This can result
in further infections in susceptible individuals, the clinical
treatment and containment of these infections becoming
an ever more challenging problem.**

The study also found that about 21.0% of
environmental isolates from the non-hospital site,
Mahasarakham University were MDR P. aeruginosa. This
result reveals there is minimal difference in the distribution
of MDR strains between hospital and non-hospital sites,
suggesting the existence of MDR strains in outpatients
and the community. This finding adds to a growing number
of reports showing that environmental isolates of
P. aeruginosa can sustain not just antibiotic resistance,

but multiple drug resistance. & '"%* %%

Interestingly, our
results also show that 62.9% of environmental isolates
from the non-hospital site had a MAR index greater than
0.2. This suggests that not just hospital sites but also
non-hospital sites represent reservoirs for antibiotic
resistant P. aeruginosa. In theory, the absence of
selective pressure at non-hospital sites should reduce
antimicrobial resistance levels, since antibiotic resistant
strains typically have lower fitness than wild-type

%37 However, antibiotics and other soil

susceptible strains.
and water pollutants, such as heavy metals, might create
a sufficiently strong selection pressure to maintain
antibiotic resistance genes in environmental P. aerugi-
nosa.** %

In Thailand, the inappropriate use of antibiotics

has been widely reported. Examples include the use of
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antibiotics in patients without evidence of infection, the
use of antibiotics in patients who do not need antibiotics™
1518 the use of antibiotics against which the target strain
is not susceptible, and the use of broad-spectrum antibi-
otics where a narrow-spectrum alternative would have
been effective.' This overuse creates a strong selective
pressure for the emergence of new antibiotic resistant,
multiple drug resistant and extensively drug resistant
pathogens in Thailand, increasing the risk of untreatable
bacterial infections. The findings in this study suggest that
antibiotics may now be polluting the environment, creating
a selection pressure that enables P. aeruginosa in the
soil and water to maintain antibiotic resistance genes. It
is therefore important to determine regional resistance
patterns of clinical and environmental isolates of
P. aeruginosa to enable physicians to choose the most
appropriate antibiotic, improving patient prognosis and
reducing unnecessary use of last resort antibiotics.

This study detected MDR P. aeruginosa, strains
of bacteria with the potential to cause difficult- and
impossible-to-treat infections, in soil and water samples
collected from hospital and non-hospital sites in Northeast
Thailand. This finding underlines the need to raise public
awareness about inappropriate antibiotic use, a likely
driving factor for the existence of MDR P. aeruginosa at
these locations. Due to the prevalence of MDR
P. aeruginosa in the studied areas, it is important that
antibiotic surveillance programs as well as phylogenetic
studies of environmental and clinical samples are now
carried out to understand the origin and movement of

resistant isolates and genes.
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Abstract

Fasciolosis is an important disease in the public health sector as well as in livestock in Thailand. The objective
of this study was to compare liver fluke prevalence in 1% parity native cattle during August to December 2014.
Samples (327) of The feces of Native cattle were collected at the Thai-Laos border (Muang District, Mukdahan
Province) and 297 were collected from the Thai-Cambodia border (Kapchoeng District, Surin Province). The overall
prevalence of liver fluke in native cattle was 113/624 (18.11%). Prevalence of infected native cattle in Thai-Cambodia
border was 63/297 (21.21%) and infected native cattle Thai-Laos border was 50/327 (15.29%). They were not

significantly different (p> 0.05). This research can be used as a guide in planning to protect the liver fluke.

Keywords: Liver fluke, Native cattle, Thai-Laos border, Thai-Cambodia border.
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Figure 1 The eggs of Liver fluke found in native cattle
between Thai - Laos and Thai - Cambodia

border.
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Table 1 The prevalence of gastro intestinal parasitic in fection compare between Thai - Laos and Thai - Cambodia

border.
Variable Positive Negative total (%)
Rumen fluke 248 376 39.74
Fasciola gigantica 113 511 18.11
Buxtonella cyst 64 560 10.26
Strongyle-type egg. 52 572 8.33
Coccidia oocyst 34 590 5.45
Cappillaria spp. 24 600 3.85

Table 2 The results to infected with liver fluke in native cattle between Thai - Laos andThai - Cambodia border.

Variable Positive Negative total (%) Odds ratio (95% CI) P-value
Body condition 1-3 83 16 83.84 66.37(33.81-137.7) <.001
score 4-6 30 391 713 1[Reference]
The use of 0 99 213 31.73 8.57 (4.69-16.67) <.001
anthelmintics 1-2 14 258 5.15 1[Reference]
Age 1-2 6 115 4.96 1[Reference]
>2 107 396 21.27 5.26 (2.25-15.01) <.001
Area Farm 11 89 11.00 1[Reference]
Public 102 388 20.82 2.13 (1.08-4.58) <.026
Water Owner pool 4 36 10.00 1[Reference]
Public pool 109 441 19.82 2.22 (0.77-8.78) >176

1[Reference] AU ﬁaga’tumsﬁn%uﬁaLﬂ%ﬂmﬁﬂumumﬁaﬁ']mm 2x2 Va4 Fisher's Exact Test
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Abstract

Para-rubber plantation areas in the Northeast of Thailand often suffer from the problems of lack of water and low soil
fertility resulting in the death of young para-rubber trees. Using charcoals in the soil to improve soil properties and
increase plant growths was proposed. The experiment was conducted at a greenhouse at Plant Science, Faculty of
Agriculture and Technology, Nakhon Phanom University. The experiment design was CRD with 3 replications
included 1) no charcoal and rock phosphate (control), 2) rock phosphate alone, 3) charcoal alone and 4) charcoal and
rock phosphate. The results showed that during 1 month of transplanting, rice husk charcoal alone incseased shoot
growth (9.2 g stem”) and root (6.56 g stem”) than the rock phosphate alone (5.63 and 4.84 g stem™)
and combine charcoal and rock phosphate (6.67 and4.95 g stem™). At 3 and 6 months of transplanting, however,
charcoal and rock phosphate applications induced shoot growth and root of Para-rubber. This indicated that
combintions of charcoal and rock phosphate applications increase available rock phosphate and induce root and shoot
growth. Moreover, the properties of charcoal help to adsorbe and releas nutrients for plant growth better than

charcoal or rock phosphate alone.

Keywords: Rice husk charcoal Rock phosphate Para-rubber Growth
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Treatment Height Stem DW Leaves DW  Root DW Root/Shoot Total DW
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Control 30.83 b 1.92b 272b 429b 0.92 a 8.32¢c
Rock phosphate 44.70 a 221b 3.42b 484 b 0.86 a 1047 b
Charcoal 47.16 a 3.70 a 5.50 a 6.56 a 0.71 a 15.76 a
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C.V.(%) 9.45 13.05 13.41 12.61 14.40 6.20
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Table 2 Growth of para-rubber at 3 months after transplanting

Treatment Height Stem DW Leaves DW Root DW Root/Shoot Total DW
(cm) ratio
(g stem™)
Control 49.00 3.75b 480b 751b 0.88 a 16.06 b
Rock phosphate 52.50 494 a 5.08 a 8.95 a 0.89 a 18.97 a
Charcoal 49.00 4.63 a 4.02c 8.30 a 0.96 a 16.95 b
Charcoal + rock phosphate 48.50 519 a 6.75 a 9.40 a 0.79 a 21.34 a
LSD 10.42"™ 0.91" 1.27 1.60° 0.32" 3.04"
C.V.(%) 11.12 10.15 13.06 9.98 12.45 8.51

" = JaNuuanaNwNaNaNTEauaMNL T p<0.01 Laz = FANNUanNa N NEiaNIzaUANULTadW p<0.05

Table 3 Growth of para-rubber at 6 months after transplanting

Treatment Height Stem DW Leaves DW Root DW Root/Shoot  Total DW
(cm) Ratio
(g stem™)

Control 46.00 b 456 b 841c 9.58 b 0.74 a 2255¢
Rock phosphate 55.50 ab 533b 13.23 a 10.29 ab 0.55b 28.85 bc
Charcoal 64.00 a 546 b 1145 b 16.24 a 0.96 a 33.15ab
Charcoal + rock phosphate 69.66 a 7.80 a 14.23 a 16.59 a 0.75 a 38.62 a
LSD 11.44 0.90" 1.50 3.06 0.35 8.47
C.V.(%) 10.65 8.28 11.62 12.36 13.67 12.29

o

o

" = §aNUUaNEINNUNNENANIZAUAMNULTENY p<0.01 a2 = FANNUANGINNNRDGNTZALANNULTENY p<0.05
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Abstract

Thailand has few studies on utilization of fertilizer in moonflower. Moreover, research on utilization of organic fertilizer 's
effects on growth and yield is limited. Therefore, the main objective of this study was to investigate the effects of
organic fertilizers on growth and yield of moonflower. The experiment was carried out at the Department of
Agricultural Technology, Faculty of Technology, Mahasarakham University, Mueang district, Maha Sarakham province.
The experimental design was randomized complete block design (RCBD) with 3 replications. The treatments
consisted of 1) control (no organic fertilizer application), 2) application at 1,600 kg rai” of cow manure and 3) application
at 1,600 kg rai” of granular chicken organic fertilizer. The data of vine length, leaf width, leaf length, flower fresh weight
and total flower number were recorded. The result shown that using granular chicken organic fertilizer application
produced significantly highest number of flowers per plant and flower fresh weight per plant when compared to other

treatments.

Keywords: Moonflower, chicken manure, cow manure, growth, yield
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Table 2 Effects of organic fertilizer types on vine length (cm.), leaf width (cm.) and leaf length (cm.) of moonflower.

Organic fertilizer types Vine length Leaf width Leaf length
(cm.)" (cm.) (cm.)"
No fertilizer 143.75b 9.24 7.49b
Cow manure 163.13ab 9.11 8.49ab
Granular chicken manure 226.49a 9.83 9.07a
LSD 0.05 67.63 ns 1.44
C.V. (%) 16.78 7.82 7.59

“Means in the same columns followed by different letters are significantly different by LSD at p < 0.05.

ns: not significantly.
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Figure 1 Flower number of moonflower at harvest stage.
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Table 3 Effects of organic fertilizer types on flower number per plant, flower number per rai, flowers fresh weight (g/

plant) and flower yield (kg/rai) of moonflower.

Flower number Flower number Flower fresh weight Flower yield
Organic fertilizer types
(lowers /plant)” (flowers /rai) " (g/plant)” (kg/rai)"
No fertilizer 689.17c 2,205.3c 267.53b 856.00b
Cow manure 819.77b 2,623.3b 324.40b 1,038.00b
Granular chicken manure 925.67a 2,962.1a 389.10a 1,245.10a
LSD 0.05 102.22 327.09 62.46 199.87
C.V.(%) 5.56 5.56 8.43 8.43

“Means in the same columns followed by different letters are significantly different by LSD at p < 0.05.
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Table 4 The relationship between different traits of growth and yield in moonflower (n=90).

Traits Vine Leaf Leaf Flower Flower Flower fresh
length width length number number weight per
per plant per rai plant
Leaf width 0.32
Leaf length 0.46 0.69*
Flower number per plant 0.79* 0.15 0.66
Flower number per rai 0.79* 0.15 0.66 1.00**
Flower fresh weight per plant 0.69* 0.15 0.56 0.85** 0.85**
Flower yield 0.69* 0.15 0.56 0.85** 0.85** 1.00**
* Significant at the 0.05 level, ** Significant at the 0.01 level.
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Abstract

Emergency medical services are important to the reduction of disabilities or death of emergency patients. Bringing in an
information system could help develop the emergency medical system, by giving the workers the confidence and help
they need to command and maintain an appropriate level of survival. This study aimed to examine the Telegraphic
Medicine system which helps to assess and command the treatment of the Emergency Medical Team in

Sawangmetta Dhammasathan Foundation Nakhon Ratchasima Province at a fundamental level. The study participants
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" Emergency Department, Maharat Nakhonratchasima Hospital, Muang District, Nakhonratchasrima, 45000, Thailand

Emergency Medical Operation, Faculty of Medicine, Mahasarakram University, Muang District, Mahasarakham 44000, Thailand
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were medical personnel who whe installed and uninstalled the Telegraphic Medicine inan ambulance. The study ran
from January 1, 2015 to March 15, 2015. The study tool was a structured questionnaire. Data were analyzed by using
descriptive statistics to compare performance data in evaluating, treatment and duration of diagnosis by Emergency
Medical Service mission team personnel. The study found that a total at 196 samples which were divided into 2 groups
using the system Telegraphic Medicine was 17.9%, and those who did not use the system Telegraphic medicine were
82.1%. Both groups found that they could help to evaluate vital signs, blood collection finger prick, air way, breathing
and circulation. using the system Telegraphic medicine. The results of this study can be utilized to improve the qual-

ity of Emergency Medical Services missions especially in units that did not have a doctor in their team. To be able to

diagnose more quickly, can help plan and prepare a specific treatments.

Keywords : System of Telegraphic Medicine, Emergency Medicine
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Table1 The percentage of procedure type compared between the Telegraphic medicine install ambulance and

uninstall ambulance (N=196)

total % telegraphic non-telegraphic P-value
medicine medicine
Assessed vital signs
- yes 131 66.8 35 96 0.000
- no 65 33.2 0 65
Assessed response
- appropriately 196 100 35 161
- non appropriately 0 0 0 0
- not do 0 0 0 0
- No necessary 0 0 0 0
Assessed airway
- appropriately 156 79.6 35 121 0.004
- non appropriately 5 25 0 5
- not do 0 0 0 0
- No necessary 35 17.9 0 35
Assessed breathing
- appropriately 121 61.7 35 86 0.000
- non appropriately 25 12.8 0 25
- not do 18 9.2 0 18
- no necessary
Assessed circulation 32 16.3 0 32
- appropriately
- non appropriately 124 63.3 35 89 0.000
- not do 3 1.5 0 3
- No necessary 59 30.1 0 59
Assessed disability 10 5.1 0 10
- appropriately
- non appropriately 60 30.7 12 48 0.129
- not do 5 25 0 5
- No necessary 18 9.1 0 18
Assessed exposure 113 57.7 23 90
- appropriately
- non appropriately 55 28.1 13 42 0.248
- not do 8 4.1 0 8
- Nno necessary 0 0 0 0
133 67.8 22 111
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Table2 The severity of patient differentiated by scene triage and emergency department triage (N=196)

Telegraphic medicine non-telegraphic medicine
Scene triage
red 2 18
yellow 31 122
green 2 21
ED triage
red (ESI 1+2) 9 46
yellow (ESI 3) 24 100
green (ESI 4) 2 15
P-value 0.143 0.000
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Abstract

This research aims to study the operations of a healty workplace created by participatory development at Tambon
Patiumunicipality in Patiu district, Yasothon province, using process-oriented research. The sample consisted of
executives, Board of directors, General municipal employees and employees of Tambon Patiu Municipality in total of
54. The study participants were selected purposively. Data were collected using questionnaires, observation
participation, in depth interviews and a focus group. The data were analyzed using descriptive statistics with

frequency, percentage, mean and standard deviation. To confirm qualitative data using content analysis.
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The results showed that the development of a Healthy Workplace by engaging the staff consists of 11
sections: (1) Support of Management, (2) data collection, (3) investigation of the topic, (4) analysis of the context of
the council, (5) solutions, (6) action plan, (7) management plan, (8) operations planning, (9) monitoring and evaluation,
(10) results and (11) recognition. The process led to the development of a livable and functional workplace, corporate
support and increased involvement of employees, clean workplace, operator security, and an appropriate environment
that is conducive to good health and vitality of the worker. Success factors in development of healthy workplace
construct consists of three aspects: (1) management’s attention and support to policy and practice, along with the
establishment of operations, planning and budget, monitoring and evaluation. (2) involvement of the personnel involved

in the exchange of continuous learning. and (3) creating values by raising awareness of a sense of ownership in a

joint action plan and corporate responsibility and benefit sharing.

Keywords : Healthy Workplace The Participatory The Operation Development
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Table 1 The participatory development of Healthy Workplace by the organization and staff

Before After
Elements 1 _ Level of _ Level of
X SD X SD
participation participation
1. Enterprise Support 1.26 0.32 little 2.80 0.31 very
2. Communications 1.58 0.35 little 2.58 0.28 very
3. Monitoring, review and evaluate 1.22 0.33 little 2.59 0.20 very
4. The involvement of employees 1.12 0.23 little 2.78 0.30 very
Total 1.30 0.19 little 2.69 0.19 very
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Table 2 The participatory development of Healthy Workplace is clean, operator security, appropriate environment is

conducive to good health and vitality of the worker.

Before After
Elements 2 _ Level of _ Level of
X SD SD
participation participation
1. Clean workplace 1.23 0.19 little 2.77 0.19 very
2. Operator security 1.24 0.19 little 2.76 0.20 very
3. Appropriate environment is 1.26 0.19 little 2.87 0.24 very
conducive to good health
4. Vitality of the worker 1.12 0.24 little 2.75 0.17 very
Total 1.21 0.15 little 2.79 0.15 very
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(Figure 1)

The Operations by Participatory Development of Healthy Workplace Personnel Working at

Tambon Patiu Municipality in Patiu District, Yasothon Province
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Figure 1

The Operations by Participatory Development of Healthy Workplace Personnel Working at Tambon Patiu

Municipality in Patiu District, Yasothon Province
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Abstract

The purpose of this design study was to develop an injury prevention model for primary students in Wadphoetong
School, Mueang Buriram District, Buriram Province. The samples used in this study, with a total of 120 samples, were
composed of 60 students studying in the level of Prathomsuksa 1 — 6 and 60 samples of their parents. The study was
divided into 4 phases : 1) situation analysis of an accident happened in the classroom, 2) planning for guideline
performance in injury prevention in the classroom , 3) trial of the injury prevention model, and 4) evaluation. The data
were collected by using the data recording form and the questionnaire developed by researcher. The questionnaires
were tested for reliability using Cronbach’ s alpha coefficient. Reliabilities of the questionnaires on injury prevention
behavior were 0.82 and 0.86 on a group of students and their parents, respectively. The questionnaires data were
analyzed by descriptive statistics, paired samples t — test. The results showed that : The injury prevention model
effectively increased the injury prevention behavior and also reduced the injury in the students. Additionally, this study
indicated that the behavior in injury prevention significantly increased in both the students and their parents (p < 0.001).

This injury prevention model should be considerably modified depending on the school context.
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Phase of the Development of Injury Prevention Model for Primary Students

in Wadphoetong School, Mueang Buriram District, Buriram Province
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Phase 1 Phase 2 Phase 3 Phase 4
To build trust. by Combination safe L 5 Duration of Action Evaluation and to
building relationships students on safety and work find ways to solve
consistently problems.

Y

Participation of the person involved

\ Y v

Student Teacher Guardian

Consider the problem of accidents, Causes and effects analysis, Activities to prevent accidents and evaluation

Figure 1 The Development of Injury Prevention Model for Primary Students in Wadphoetong School, Mueang

Buriram District, Buriram Province

Table 1 The developed model could increase the injury prevention behavior of student (n = 60)

Accident prevention of Mean = SD Mean 95%CI S.D. t P-value
child behavior Pre Post Difference Of Mean
Difference
Lower Upper
Grade 1 -3 1.28+£0.45 3.03+1.26 2.16 1.38 2.55 1.29 1.113 < 0.001*
Grade 4 — 6 1.37+0.49 4.25+1.04 2.81 1.11 1.96 1.66 1.791 < 0.001*
Grade 1 -6 1.3310.47 3.64+1.30 2.02 1.39 2.10 1.30 1.049 < 0.001*
* sig at < 0.05*
Table 2 The developed model could increase the injury prevention behavior of parents (n = 60)
Accident prevention of Mean = SD Mean 95%CI S.D. t P-value
parents behavior Pre Post Difference Of Mean
Difference
Lower Upper
Grade 1 -3 1.430.56 3.43+1.27 1.50 1.62 0.71 0.71 1.649 < 0.001*
Grade 4 - 6 1.47+0.50 4.42+0.72 2.50 1.17 0.52 1.61 1.364 < 0.001*
Grade 1 -6 1.45+0.53 3.93+1.14 2.00 2.57 3.19 1.52 1.738 < 0.001*

* sig at < 0.05*
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Abstract

This study is aimed to compare two groups of elderly volunteers chosen to establish levels of participation in the
management of an elderly club at Nhongkung Subdistrict, Amphoe Nonkoon, Changwat Sisaket. Data for the study
was collected from 69 people of the elderly club. The experimental group received the management of Deming cycle,
A-I-C and Social Support by elderly volunteers of 36 people and a comparison group of 33 people. The results showed
that the experimental group adjusted their level of participation in the Participation in Process of Elderly Club
Management in general and in five aspects from before the experiment at a moderate to a high level; more than the
comparison group at the .05 level of significance. In conclusion, the Application of Self-Efficacy theory and Social
Support with Effects of Participation and Application of Deming cycle in development was one possible way to improve
the Management of the Elderly Club and to provide some healthy activities. This study could be implemented in

other Subdistricts in the future.
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mkarnhana University, Sisaket
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NIDULWIAANISTIVY

Independent variable

Application management concept of integrated participation
Deming cycle with participatory planning (A-I-C) and social
support. The following steps:

Appreciation : A The process of creating the learning process
X1 : Principles / management theory Deming cycle

A — 1 Analysis of current conditions problems elderly club

A — 2 Create a desirable future expected future elderly club
Influence : | The process of creating development

X2 : Explain principle / theory and social support

| — 1 Devised a strategy to fix things shows the power ideas
and experiences. Participation think critically to solve problems
and needs to strive for future expectations.

| — 2 Priorities classification of activities can be carried out with
the cooperation of their activity. Other organizations activities
selected to perform.

Control : C The process of creating guidelines

C - 1 Division of roles assignment Responsible / The mission
will work.

C - 2 Plan / activities / projects

X3 : Monitoring and Evaluation 1

X4 : Monitoring and Evaluation 2

X5 : Data collection activities after the experiment

Dependent variable

Y

Providing social support to the elderly club by the elderly
volunteers (S1-S5)

Y

Participation in the management of elderly club. Consist-
ing of five areas:

1. Find a priority of the issue problem

2. Find the cause of the problem

3. Find the solving problem

4. Activities to fix the problem

5. Evaluation activities

vy

Elderly Club Through criteria based on indicators. The
activities continued following five aspects:

- During the operation three months ago

- Meeting of Members

- Participation of members

- The news has been helpful

- Coordination with the relevant authorities

Table 1 Comparison of the average scores of participate in the implementation of the elderly within the experimental

group (n = 36) and control group (n = 33) before and after the experiment.

Participation operationof elderly club X SD p-value
Experimental group
before experimental 1.94 0.32 0.000*
after experimental 2.58 0.28
Control group
before experimental 2.04 0.28 0.691
after experimental 2.07 0.38

* significant level QL 0.05
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Table 2 Comparison of the average score of participation in the management of elderly among the five groups

(n = 36) and control group (n = 33) before and after the experiment .

Participation in management of elderly club X SD p-value
Before the experiment

experiment group 1.94 0.32 0.119

control group 2.04 0.28

After the experiment

experimental group 2.58 0.28 0.000*
control group 2.07 0.38

* significant level O 0.05

INAITN 2 WU Mswqumﬂq mjw'ﬂ@aamaz LL@iﬂ']&I%ﬁdﬂ?iﬂ@]ﬂ@dﬂﬂ;&m@aax‘l fazunwadonlain

nguReufisy Fazunuassmadawiivlunsdanis iawiumﬁmmﬂmu%o ol

TUTNHFIANY 5 6w Aawminasadliuandeiu (p>0.05)  adlinadALNNEHE

' 1 = =
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Table 3 Comparison of average score on the continuation of the elderly within the experimental group (n = 36) and

control group (n = 33) before and after the experiment

Continuation of the elderly club X SD p-value
Experimental group
before the experiment 1.75 0.37 0.000*
after the experiment 2.59 0.28
Control group
before the experiment 1.87 0.29 0.458
after the experiment 1.91 0.33

* significant level Ol 0.05

1 v ' a aa 1 = = 1 s
INAIINN 3 WU wmmamqnqumaaa EN] 51312 (p<0.001)1uﬂf§3JL'ﬂ3mJW]tlU NABLLISHERINIINARD

AzlLuublafgaNGaL I aITUIY g@j\‘] 2818 N UWAINT fazuwuiadaanudaifios awmuﬁg& a1g VLN LANGNIN

a X " Ao o
NANDY LWNTHIINNINNBUNIINARDI BUNUULRIATUN (p>0.05)

Table 4 Comparison of the continuity of the elderly between the experimental group (n

(n = 33) before and after the experiment .

= 36) and control group

Continuation of the elderly club X SD p-value
Experimental group
before the experiment 1.75 0.37 0.102
after the experiment 1.87 0.29
Control group
before the experiment 2.59 0.28 0.000*
After the experiment 1.91 0.33

* significant level O 0.05
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Abstract

This article discusses the basic idea of a magnetic monopole based on Dirac’s explanation. It also describes lines of

developments of the theory of a magnetic monopole. Along the way, the simple idea of a magnetic monopole is

demonstrated to be related to various topics in theoretical physics, for example, electricity-magnetism, quantum

mechanics, particle physics, supersymmetry and string theory.

Keywords: Magnetic Monopole, Theoretical Physics

o
N
I ldl Qs a 1 1 = £ g; a
Junnsunuainursniwandsenavlddusasiizan
Initenutaled donunianwulduesfa saunsonen
°ﬁ"amﬁaﬁuﬂ'ﬂﬁmaqLL&imﬁﬂaaﬂmﬂﬁuvlﬁammugmi
WUUWID M MTHILYIBILRANNNFAATINAIITERTNID7
wittaruaaldin Ll dunswandnigadaananii e
wisminanfignaneanuINIgaILiInInITnilauas
Pl duvasdiies

ada ) = a ' 1 =3
luﬂwawqwguﬂﬁﬂﬁuwalmmsuagmaauuman

L 4

PUAINIAINGT 1931 wa? 1ay Paul Dirac' GIwalnan

=

UILA U?ﬁ%ﬁﬁﬂﬂmuﬂ%ﬂ%ﬂ’]ﬂ“ﬁﬁ@%ﬁd mMyatuefiug

€e

o '
& o A

g; v a kY 1 =3 v
wmangdgauuwwananazlingegnaliiudimanuss
FIRINHUNRAIEATAIOUANLTNTILBNGY

o ar o Xew a a L e ¥4
9w antaids I nIAUNULNLARENTE LD
wandinsmeniviudinantuaoiiulagi®e 1w an
A ' = & A & A S a '
msflagramimantudsrnmduiissdraiuioiforia
luTanifieeg szdesdidndzqlidadias nandadas
L‘T;luaiwmuwhmadmﬂizq'ﬁlﬁnmau (G REVE Tunsg
A v A A 6 4! a &
noufdiiiounayagin Aa AN (quark) Tl
iwdiutadlzgdianatan udazlindnfsaninludiu
LAOVNRANVBIUNAINN L1I9INNTATUIAININITF DI
Y a s a 6
andangufaouaulasiulewfing (quantum chromody-
namics) T9atuaninilavauiravesunanuil) uanainit
N eJuiltnantdsinuisianudagedisuiniy
ala 6 a ala 6 1 o v
Aandnnu] lavawziandayna igu vlddlaana
ala 6 tm:lg
suanasluidndounialadau

email: pichetv@nu.ac.th

Thailand email: pichetv@nu.ac.th

> A

o { v v o o ) o . Ar a o o o
875177}1!(, 774:’./765“1’787777?)”?7?755@1!771757% “amuumum?num[ww" un1IneaywisAIs sunaifias QJW?@WHML’\IN

]

Lecturer, The Institute for Fundamental Study, “The Tah Poe Academia Institute”,Naresuan University, Muang, Phitsanulok 65000,



244 Pichet Vanichchapongjaroen

luunanuilaziinaduinuazianuuwifanns
§1u109 Dirac IABIUNABIAUIIUVBIULIRENT R D"

fauddazfiunanuimmanninofofu
mandudlummnEsnne uinnfigidsuwnny Siliw
unanalalumsnnefiesunonnuffuguesudingn
FaE Q’L“ﬁww“n’a:huwmmﬁanﬂuﬁugmém%’uﬁﬂ
A5uneddoansinsmnuiuiminiaidadalylu
awIna

4

dwn A uaznguasind

ﬂi:g"LW‘WﬁL'flu@gmauﬁ'aﬂﬁwaﬁ@lq%mam
1139 il ﬁf@qaaa*’ﬁﬁ@ﬁﬁﬂs:ﬂﬂﬁq LHIINNG
TWHnszyindians a1 aaﬂxaﬂﬂﬁwﬁua%mﬂﬁa g5
4 a o« “ ¥ e
TyazldnduuinnioduauinegAungAnssuaaduss
mni‘mqaawﬁﬂwé’ﬂaaﬂﬁnﬂﬁuﬁaULLﬁiamavLW*Nw 2NA
ol ﬂi:a‘a‘"lwﬂwaﬁ@lqﬁmmﬁLﬂ%ammmﬁmﬁu LEARIN
i’mqaawﬁﬂﬁa@miﬂmﬁuﬁaﬂLLs\‘lmavLWWW 2NE1
ﬂi:'«aqvlwﬁwaﬁmqﬁaaaoﬁm%a\mmmmﬁu NULIN
a & a < v & o A o o a & o
slanavauldszauay aetuiaginaniudianasaudiy
LL‘;WNVLWWW:ﬁﬂi:QLﬂmU Lwﬁ'@]qﬁﬁa@@ﬁumﬁﬂmau
@'ﬁULLidVlﬂﬁ"lWﬁﬂfﬂ:ﬁﬂi:ﬂqLﬂuuaﬂ

mamaa"l@i”dﬂﬂixfgvlwﬂwﬁamjmaaﬂs:g"l%lﬁwﬁu

v Y g 1 4 Y

WV ILTI N AU ﬂmaﬁmﬁammi:ﬂwm
NARDUIURINIUBEWIN RNV laT A Iu3INNTzyn
@iaﬂxqivxlﬁmmauﬁﬂuazhavh ﬁaﬁmmamizﬂwh

L e a A
nageunwIzdadiatasunn g iiafialalsuninaw
VLV\IWWaan@jmﬂs:gvlwqﬂﬂﬁﬁwﬁaﬁmimw

y . v &4 e

19N R U NI WA T A IR WA U LT
Fadulsunoamineas awvWihIaduwdSunanees
@8 (MNBLAG: NTTIUE? wnnaMlauiasinsa auiy
Tdiuazawiundman lsUsuiaaniaas wnuddn
2913 naUaIUSNIMNWLTOS WENIINEIITT 'Y
IWAnazawIuunandulIuImIntaasiw ALNe
NauaIEIRIUUNANNE) (Figure 1) LEAIAI8ENIVDIEUIN
T

J Sci Technol MSU

Figure 1 Example of electric field
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Figure 3 Electric flux through any surface can be
obtained by combining fluxes from small
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electric flux is negative.

Figure 4  When computing electric flux through a closed

surface, one needs to be careful with sign.
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Figure 7 Left: phase along the given path. Right: a
rough plot showing the phase difference from
that of point A. The determination of the

phase difference is demonstrated on a point C.
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Abstract

Several different end-user devices have to authenticate to an egress NAC system prior to granting network access.
Nevertheless, enforcing the system to control these devices in a large-scale multi-hop network presents a number of
challenges in three main factors including capacity, flexibility, and validity. Firstly, many open source systems provide
insufficient capacity to serve the large amount of users. Secondly, several proprietary solutions may reduce the
flexibility of the enforcement. Lastly, due to the Thailand Computer Crime Act of 2007, the failure of collecting valid
user MAC addresses into log files is still the notable problem in most systems. Hence, this paper proposes the
development of an egress NAC system to enhance the aforementioned factors. The experimental results have
indicated that our system can effectively provide the capacity under the huge number of concurrent connections. The
development outcomes have demonstrated that the system is flexible especially in achieving complete enforcement

without disrupting the network. Furthermore, the system can also store valid log data of users.

Keywords: Authentication, Egress NAC, Multi-Hop Networks
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Algorithm 1.1 Egress NAC Operation — Authentication

1: procedure AUTHENTICATION (Usrche , Pwd )

nt client’ client

2: if Usrc”em = Usrradms && Pwdc”ent = PWdfadius then
3: mac = getMACAddress()

4: log € Usrcﬁem, on¢ MAC

5: login = ture

6: go to procedure CORESERVICE (IPC”em, login)
7 end if

8: end procedure
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Algorithm 1.2 Egress NAC Operation — Core service
1: procedure CORESERVICE (IPcﬁem, login)
2:  start = ture
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6: else if login = true then

7:  whitelist € IP
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8: endif
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