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ABSTRACT

A survey on metacercariae infection was conducted with rice field crabs (Sayamia
bangkokensis) from Nonthaburi province, Central Thailand. Crab samples were collected
from January to April 2018. The metacercarial cysts from genus Paragonimus were detected
from 160 crabs out of 205. Prevalence and mean intensity were 78% and 4.3 + 3.3
parasites/crab, respectively. Most of the parasites were found in hepatopancreas. The infection
was higher in males than females with the prevalence of 81.8% and 73.7%, and mean
intensity of 4.7 + 3.7 and 3.8 * 2.7 parasites/crab, respectively. However, the prevalence and
mean intensity were not significantly different (p>0.05) between genders. Moreover, the
infection was found higher in large crab (4.01-5.00 cm) than small crab (2.00-3.00 cm). The
prevalence rates were 33.3%, 56.0% and 82.8% and mean intensity values were 3.0 = 0.0, 4.3
+ 25 and 4.3 = 3.4 parasites/crab in small, medium, and large size, respectively.
Consequently, it is recommended that the crab should be cooked before they are consumed to
prevent infection.

Key words: metacercariae, Paragonimus, rice field crab, Sayamia bangkokensis, Nonthaburi

province

INTRODUCTION

Rice farming area in Sai Noi
District, Nonthaburi province is a minor
part in urban areas near the capital city,
Bangkok about 20  kilometers. Rice
farming is usually carried out during May-
October and November-April. During rice
is grown, farmers will catch crabs out of
the fields of their own because they will
bite and destroy the stem of rice. Then,
these crabs were cooked or sold at the
market. The carb is also a source of protein
for daily diets of the peoplefor a few
seasons and high demand for domestic
markets (Panalikul et al., 2017). At present,
the rice field crabs are consumed much
more widely, e.g. jaew bong, fried crab
paste and crab salad. Some foods made
from cooked crab or raw crab might cause
zoonotic diseases since crabs are secondary
intermediate host of fluke in the metacercariae
stage. Fluke (Trematoda: Digenea) is a
group of parasites that are important in
medicine and the vet. The parasitic adult
stage is found in the digestive tract or
internal organs in definitive mammal host
including the human. Metacercariae is
infection stage that found in rice field crab.
It can infect the host by eating especially
eating raw crab or consuming an ingredient
in papaya salad and crab salad. The

metacercariae will develop into an adult
worm living in the digestive tract or
internal organs of the definitive host. The
past, the studies found many species of
metacercariae  in crab such as genus
Paragonimus, Microphallus, Microphaloides,
Achillurbainia and Plenosominoides (Habe
et al., 1993; Yaemput et al., 1994,
Waikagul and Yeamput, 1999; Sugiyama
et al., 2004; Doanh et al., 2007; Sugiyama
et al, 2007; Sugiyama. et al., 2009;
Waikagul et al., 2009; Pina et al., 2011;
Chamavit and Sahaisook, 2012; Doanh et
al., 2013; Goswami et al., 2013; Habe et
al., 2013; Sanpool et al., 2013; Athokpam
and Tandon, 2015; Pachanawan et al.,
2017; Wongchum et al., 2018). These
parasites cause lung fluke disease
(paragonimiasis) and intestinal  fluke
disease in humans. In Thailand has
reported the paragonimiasis in some areas
of the province, Phetchabun, Saraburi,
Nakhon Nayok, Chiang Rai, Nan, Loei,
Ratchaburi province (Hospital for Tropical
Diseases, 2013) and northern Thailand
(Pachanawan et al., 2017). These diseases
are the problems the health of the
population in the area directly. If the
surveillance of the disease spread or the
dissemination  of  knowledge and
information to the public to reduce
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infectious disease caused by a fluke in
humans. Although the fluke worm in rice
field crab in Thailand studied in
Kanchanaburi ~ province,  Chanthaburi
province (Waikagul et al., 2009) Nakhon
Nayok province (Yaemput et al., 1994 and
Waikagul et al., 2009), Phra Nakhon Si
Ayutthaya province, Bangkok (YYaemput et
al.,, 1994) Samut Prakan province
(Chamavit and Sahaisook, 2012) Saraburi
province (Waikagul et al.,, 2009 and
Sanpool et al, 2013), Phitsanulok
province, Phetchabun province (Sanpool et
al., 2013), Surat Thani province(Sugiyama
et al., 2007 and Sanpool et al., 2013)
Nakhon Phanom province (Pachanawan et
al., 2017) and Ubon Ratchathani province
(Wongchum et al., 2018) but it is only a
minority.  Moreover, in  Nonthaburi
province, there were no data, so this study
was determined the effect of host size and
sex on the incidence of parasitic
metacercariae infection to be used as
guidelines for control and prevention of
outbreak of infectious disease. Crab
specimens were collected in the end of rice
farming because in this period can easily
find crabs.

MATERIALS AND METHODS
1. Collection and examination for
metacercariae in rice-field crab

In total, 205 specimens of the rice
field crab, Sayamia  bangkokensis
(Naiyanetr, 1982) (syn. Somanniathelphusa
bangkokensis) were collected from rice
field farmers in Sai Noi District,
Nonthaburi province from January to April
2018 by crab traps, 18 cm in diameter and
33 c¢cm long in rice fields and using fish as
bait.

Crabs were obtained in a cool box
to The Faculty of Fisheries laboratory,
Kasetsart University, Bangkok. In the
laboratory, the carapace width (Figure 1)
was measured by vernier caliper and sex
was determined by observing the
appearance of the abdomen. In male, the
abdomen is narrow and long rectangular
while in female, the abdomen is wider and
round. During the dissection, various
internal organs and hepatopancreas were
removed and pressed between two petri
dishes for cyst detection. The sample of
cysts were observed, photographed and
total counted under a stereo microscope.

carapace width

Figure 1 Measurement of the carapace width

2. Data analysis

Parasites were magnified 40-100x
by using a compound microscope and
identified as described by Waikagul et al.
(2009), Pina et al. (2011), Goswami et al.

Prevalence (%) =

(2013), Pachanawan et al. (2017). The
prevalence and mean intensity levels of
metacercariae were determined according
to Bush et al. (1997).

Number of crabs infested x 100

Number of crab specimens

Mean intensity

Total numbers of metacercariae

(parasites/crab)

Number of infected crabs
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Standard statistical computation
(standard deviation) was carried out using
Microsoft Excel (Office 2013). T-test was
applied to find significant differences in
the mean intensity of the gender of the
host. Lastly, One-way ANOVA followed
by Tukey’s post hoc test were used to test
the difference between sizes of crab. The
statistical ~software SPSS (11.5 for
windows) was used to analyze the data,
with a level of significance of p<0.05.

RESULTS AND DISCUSSION

A total of 205 crabs examined, 160
specimens (78%) were infected for
Paragonimus sp. metacercariae. The

C

metacercarial cysts were found with an
overall prevalence and mean intensity of
78% and 4.3 * 3.3 parasites/crab,
respectively (Table 1). They found in
hepatopancreas and some of internal
organs of  Sayamia  bangkokensis
(Naiyanetr, 1982) (Figure 2). The cyst is a
spherical shape and has a thick wall
composed of two layers, the external being
thinner than the internal cyst wall. The
mean diameter of cyst measured 420 pm
(403-450) (n=688). The metacercariae
were folded in U-shape inside the cyst and
were also visible oral sucker, ventral
sucker and excretory bladder (Figure 3).

Figure 2 Morphology of rice-field crab (Sayamia bangkokensis (Naiyanetr, 1982)). (A)
Dorsal view of female and (B) male rice field crab. (C) Ventral view of female and

(D) male rice field crab.
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Figure 3 Photomicrographs of fresh encysted metacercariae of Paragonimus sp. O - oral
sucker; V - ventral sucker; | - internal cyst wall; E - external cyst wall; EB -

excretory bladder.

The prevalence and mean intensity
levels of parasites shown that both sexes
were high rate and no significant different
(p>0.05). The prevalence rates were more
than 70% in both genders of host, i.e.
81.8% and 73.7% and the mean intensity
levels were 4.7 + 3.7 parasites/crab and 3.8
+ 2.7 parasites/crab in male and female,

respectively. Crabs were classed into 3
length classes: small size (2.00-3.00 cm),

medium size (3.01-4.00 cm) and large size
(4.01-5.00 cm.). The highest prevalence
rate was found in the large size (82.8%)
followed by the medium size (56.0%) and
the lowest rate in the small size (33.3%).
The mean intensity values of three sizes of
host were 3.0 £ 0.0,4.3+25and 4.3+ 34
parasites/crab in small size, medium size
and large size, respectively and no
significant different (p>0.05) between size
(Table 1).

Table 1 Prevalence (P) and mean intensity (MI) of Paragonimus metacercariae of rice filed
crab collected in relation to sex and their carapace width from Nonthaburi province.

No. crab infected/ P MI + SE
No. crab examined (%) (parasites/crab)
Gender
Male 90/110 81.8 4.7+3.7
female 70/95 73.7 3.8+£27
Carapace width group (cm)
Small size (2.00-3.00) 216 333 3.0+0.0
Medium size (3.01-4.00) 14/25 56.0 43+25
Large size (4.01-5.00) 144/174 82.8 43+34
Total 160/205 78.0 43+33

160 (78%) of 205 rice filed crab (Sayamia
bangkokensis (Naiyanetr, 1982)) from Sai
noi district, Nonthaburi province, were
found Paragonimus sp., that causes
paragonimiasis in human. The parasite was
found spread in Asia such as Thailand, Lao
(Habe et al., 2013), Vietnam (Doanh et al.,
2013), Malaysia (Habe et al., 1993), Japan

(Habe, 1979; Habe and Terasaki, 1982;
Sugiyama et al., 2004), Korea (Kim et al.,
2009) and China (Wang et al., 2002). In
Thailand, paragomiasis in human cause by
Paragonimus  heterotremus and P.
westermani and in animals (cats, dogs and
monkeys) cause by P. bangkokensis, P.
harinasutai, P. macrochis and P. siamensis
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(Miyazaki, 1974). The outbreak has been
found in Phetchabun province, Saraburi
province, Nakhon Nayok provice, Chiang
Rai province, Nan provice, Loei province,
Ratchaburi province and some provinces in
upper of northern Thailand (Radomyos et
al., 1998; Hospital for Tropical Diseases,
2013; Pachanawan et al., 2017). When the
parasites infected, patients will have
pneumonia, chest pain and chronic cough.
Maybe the parasite can live on other
organs such as liver, intestine, muscle,
diaphragm and brain cause of abnormal
symptoms of those organs (Hospital for
Tropical  Diseases, 2013). Although
Nonthaburi province is a non-epidemic
area of Paragonimus, this study is a
preliminary data to know the distribution
of parasites for to serve as a guideline for
preventing infection of helminth species to
humans. The prevalence of metacercarial
parasite showed a high risk of infection as
78%, while the mean intensity value was
low level as 4.3+ 3.3 (range 1-12)
parasites/crab. Despite the number of
samples in each size varies greatly. The
trend to find that mostly the parasites were
found highest prevalence in biggest crab
size (82.8%). Conversely, Pachanawan et
al. (2017) reported Nakhon Phanom
province, northeast Thailand, found the
highest mean intensity of Microphaloides
spp. metacercariae was 200.38
parasites/crab in Phon Sawan district
which is more than Nonthaburi province
about 50 times. It causes affect the high
risk of infection in humans. Moreover,
Wongchum et al. (2018) also reported the
prevalence and intensity of Paragonimus
metacercariae were 42.96% and 11.53
parasites/crab, respectively in  Ubon
Ratchathani province, northeast Thailand.
There was a lower prevalence but higher
intensity than Nonthaburi province. From
the information previously shown that
Paragonimus is a common species (high
prevalence value) which found in crabs.
Thus, raw crab-eating has a risk of
parasitic infection. The infection of the
parasites was found in both males and

females crab with similar rate, according to
Wongchum et al. (2018). Causes may be
due to the crab (both sexes) has lived in the
same environment and food source, thus
the infection rate is not different. In
addition, they were found in larger than
small size crab. Crab has to molt for
growth and increase size. Therefore, the
size of the crab will increase with age. It is
possible that the larger crab feed more food
than smaller crab, so the larger one has a
chance to get more infection, as well as
Abu-Madi et al. (2001), Treml et al.
(2012) and Haas et al. (2012) reported that
the prevalence values of the parasite were
related with age and size of the host. Most
of the metacercariae were found in
hepatopancreas because this organ was
absorption, storage of nutrients and
vitellogenesis, during growth and ovarian
development (Wang et al., 2014) therefore
suitable for the metacercariae infected.
Due to the hepatopancreas is the most
delicious part of the crab thus people who
eat raw crabs will have a chance to get
more parasitic infected. Then, the rice field
crab food should be cooked before
consumption.

CONCLUSION

This study of metacercariae survey
in rice field crab (Sayamia bangkokensis)
from Nonthaburi province from January to
April 2018. About 78% (160 of 205
examination crabs) was infected with
Paragonimus sp. and found 4.3 + 3.3
parasites/crab. Most of the parasites were
found in hepatopancreas. The larger crab
size (4.01-5.00 cm) was infected higher
than smaller ones (2.00-3.00 cm). This
study is only one study in Sai Noi district,
Nonthaburi province. If there were more
studies in the provinces close to
Nonthaburi, will allow us to know the
spread of this parasite and to be able to
predict the results that will happen in the
future. Therefore, the consumption of rice
field crab should be cooked. Do not feed
pets such as dogs and cats with raw crab
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because they are susceptible to definition
hosts.
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ABSTRACT

In this work, chemical properties, physical properties, and cause of stains on mosaics of Phra Maha
Dhatu Nabhamethanidol and Nabhapolbhumisiri at Doi Inthanon National Park, Chiang Mai were studied. The
mosaic colors were determined by Diffused Reflectance Ultraviolet-visible Spectrometer (DRS). The
hydrophilicity properties of the mosaics were analyzed by contact angle measurement (CA). Characterization by
infrared spectrometer (IR) revealed chemical functional groups on polyurethane of the mosaics. The
morphologies and elements of the mosaics surfaces were analyzed by scanning electron microscope (SEM) with
Energy Dispersive X-ray (EDX). Moreover, thermal properties of the mosaics were analyzed by Differential
Scanning Calorimeters (DSC) and Thermogravimetric Analysis (TGA). Importantly, the stains, limestone-like
samples, were analyzed by SEM-EDX. In addition, the pH of rain water in the area of Phra Maha Dhatus was
measured and its elemental composition was analyzed by Inductively Coupled Plasma (ICP). Furthermore, algae
class of moss in vicinity of Phra Maha Dhatus was identified. Finding the cause of the unwanted stains will lead

to developing of an effective maintenance method for Phra Maha Dhatus.

Key words: phra maha dhatu, mosaic, limestone, doi Inthanon national park
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ABSTRACT

This study is a part of drug-based screening from natural products. The sponges and mud from the sea

were randomly collected for antibiotic-producing bacteria isolation. The bacterial isolates mud from the sea and

endophytic from sponges found on Ko Sarai area, Satun province. They were tested for antibiotic-sensitive

bacteria (Staphylococcus aureus TISTR517) and methicillin-resistance bacteria (Staphylococcus aureus

MRSA142). Double layer overlay and agar well diffusion methods were tested. From the experiment, 11 isolates

bacteria were separated from the endophytic group that covered the surface of the sponge and free-living bacteria

groups. The morphology of isolated bacteria showed embedded colony which acted as Actinomycetes. Isolated

bacteria code S6.2 and SK3 showed antimicrobial against two bacterial strains tested. This research may be useful

for methicillin resistant antibiotic studies in the future.

Key words: Staphylococcus aureus, methicillin, secondary metabolites, bioactive compounds, endophytics
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ABSTRACT

Office Syndrome is a common symptom in working people and students in the inappropriate workplace
environment such as sitting during working all the time without body movement. These things result in
inflammation of the muscles and pain in various organs such as neck and shoulders. This quasi-experimental
research aimed to examine the effect of Thorn apple oil massage on neck and shoulder pain from office syndrome.
The samples were 30 students of Kanchanabhishek Institute of Medical and Public Health Technology, conducted
by the purposive sampling method. The research instruments used for data collection were numeric rating score,
algometer, inclinometer, hand book of massage and data record. The statistical procedures employed included
frequency, percentage, means, standard deviations and paired sample t-test. The results showed that before the
massage, volunteers had the pain level (X =5.33), degree of neck movement in the bent direction (X = 52.367),
perk (X = 66.73), tilt to the left (X = 42.10) and right (X = 42.93), and level of sore feeling (X = 32.83). After oil
massage, volunteers had the pain level ()_( = 3.10), degree of neck movement in the bending direction ()_( =
63.23), perk (X = 76.37), tilt to the left (X = 53.87) and right (X = 53.13), and pressure level (X = 43.30). The
findings revealed that Thorn apple oil massage significantly reduced pain level and increased the capability of
neck movement in the bending direction, left and right tilt, and pressure level at the .001 level. All three kinds of
oil can be used interchangeably. As a result, Thorn apple oil massage is the appropriate option to lower the muscle

pain from office syndrome.

Key words: thorn apple oil, massage, office syndrome
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ABSTRACT

This paper presented the design of a solar refrigerator of approximate 0.4 x 0.33 x 0.54 meters for
preserving fresh food by receiving electrical energy from the solar system. This was to explore suitable energy
efficiency for refrigerating between the refrigerating system with and without PID control. The efficiency was
analyzed from five types of vegetables, namely cucumber, eggplant, bell pepper, raw tomato, and ripe tomato.
These vegetables needed to be stored at 8-10 degrees Celsius and this experiment employed 8 degrees Celsius
temperature. The results of the research showed that the refrigerating system without PID control uses a voltage
of 11.29 volts and a current of 0.40 amperes that was equal to the electric power of 4.59 watts. The refrigerating
system with PID control uses a voltage of 10.14 volts and a current of 0.27 amperes that was equal to the
electrical power of 2.74 watts. This showed that energy consumption of the system with PID control was less than
36.93 % of without PIC control. The best time for energy storage of the solar system was around 14.30 p.m. with
a light intensity of 32500 lux and a power of about 65 watts. The 60 ampere-hour batteries storing power in eight
hours were able to store total electricity power of 580.53 watts or the current of 48.37 amperes that was enough to
use refrigerator for a day. This was also able to develop more efficient solar refrigerator in the future. In addition
to the solar energy, refrigerator with the PID control system can apply to other alternative energy for more

efficiency such as wind power and water power.

Key words: refrigerator, solar energy, renewable energy
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ABSTRACT

A variety of educational games have been designed to enhance learning for children with intellectual
disabilities in various fields such as mathematics, reading, writing skills. However, developing a tangible user
interface (TUI) system that encourages learning by touching and manipulating objects by creating a similar
experience for interactions with real world objects, to our knowledge, has not been explored yet. Besides, in the
practice of development of fine motor skill with occupational therapists, children are less likely to cooperate and
must be motivated at all times. Therefore, this paper explored the use of a tangible user interface for children with
intellectual disabilities for fine motor skill practice. An experiment was conducted among 60 children with
intellectual disabilities and the results were compared with conventional practice with an occupational therapist.

The results revealed that children with intellectual disabilities who practiced with the TUI training
system had better development of fine motor skills with higher hand force’s scores than those practiced with
conventional methods. There was a significant difference in the average value of the hand’s force at the 0.05

level, and children had more interest and preferred to train with TUI than conventional methods.

Key words: tangible user interface, fine motor skill, intellectual disability, educational game
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ABSTRACT

Xylanase production from Candida glabrata strain SKa4/2 in the medium containing yeast extract as
nitrogen source at the different concentration of 0.5 and 1% and carbon sources from glucose or Birchwood xylan
at the concentration of 1% was investigated. The result showed that this yeast produced the highest yields of
xylanase when grew in the medium containing 1% yeast extract and Birchwood xylan as a carbon source with the
enzyme activity of 0.89 UmL". Among the different concentration of Birchwood xylan (0.5-1.5%) on xylanase
production, the maximum enzyme activity was achieved in the medium containing 1% Birchwood xylan (0.85
UmL-l). Amongst different agricultural waste samples (such as sugarcane bagasse, rice straw and corn husk) as a
carbon sources, sugarcane bagasse gave the highest yields of xylanase and the activities was 0.61 UmL". This
study suggests that sugarcane bagasse could be utilized as a carbon source for economical xylanase production by
Candida glabrata strain SKa4/2. This may in turn reduce the cost of enzyme production leading to efficient use of

lignocellulosic materials to produce value-added products.

Key words: yeast, xylanase, agricultural residues
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ABSTRACT

Lectin is one of pattern recognition proteins which plays an important role in crustacean innate
immunity. It is capable of recognizing specific carbohydrates on the cell surfaces of invading microorganisms. In
this study, in order to optimize conditions for using lectin as a marker for Banana shrimp response against
pathogenic challenge, changes in hemagglutinating activity (HA) of lectin in the hemolymph of shrimp injected
with pathogens were investigated. ELISA was also developed to quantify lectin contents in the hemolymph with
the sensitivity as low as 12 ng per assay. Among the challenge of shrimp with various amounts of pathogenic
bacterium, the injection with Vibrio harveyi (5% 10" cells) resulted in a significant increase in HA and specific HA
of hemolymph lectin to the maximum level at 12 h post-injection of 6.8 and 10.5 folds, respectively and then
decreased. It was agreed well with a change in levels of lectin contents determined by ELISA while total protein
in the hemolymph was reduced from injection. The changes in hemolymph HA and lectin contents indicated the
significant response of shrimp against pathogenic V. harveyi and toward the appropriate amount of the challenged
bacterium since HAs were more or less the same in the hemolymph of shrimp during injection with saline,
inactive V. harveyi or non-pathogenic Vibrio cholerae. When each shrimp was injected with white spot syndrome
virus (WSSV) 10" of stock, HA of hemolymph lectin increased to the highest level (3.8 folds) at 18 h post-
injection and then declined. Altogether, it is concluded that changes in lectin levels in the hemolymph could be
used as a marker for shrimp response toward invading pathogens, indicating the appropriate amount for

pathogenic challenge that was V. harveyi 5%10’ cells or WSSV 10 of stock

Key words: Lectin, Fenneropenaeus merguiensis, pathogen, Vibrio spp., WSSV
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ABSTRACT

This paper describes motion detection algorithm and technique to examine the quality of mangrove crab
larvae by detecting its movement quality using image processing method. OpenCV program was used to examine
the quality of the larvae and mobile phone with 20x magnifying lens was used to record its movement during
Zoea 1 (first three days after birth) with size range of approximate 40-50 microns (pm). The recording video files
were processed with Object Detection, Object Filtering, and Object Tracking, respectively. 282 of mangrove crab
larvae from five breeders were used in the study. Each breeder was cultured in separate truck. The larvae were
randomly selected 10 times from each truck - 50 times in total. Their movement were then detected and tracked to
examine the quality by calculating mean score of the movement. It was found that this method can be employed
to detect and track moving objects well.

The result from examining the movement quality revealed that the larvae from the third truck showed the
highest moving rate with 87.92%. It was likely that the truck contained the larva with the best developmental
quality. It was then followed by the fourth truck with 40.44%, the first truck with 27.66%, the fifth truck with

23.82%, and the second truck with 19.51%, respectively.

Key words: images processing, detection, motion detection, larvae crab
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Time Update (“Predict™)

(1) Project the state ahead
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Initial estimates for Xk -1 and Pk -1

==
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ABSTRACT

The purpose of this research aimed to 1) study personal information of postnatal mothers such as age,
level of education, occupation, income, pregnancy order, antenatal care and breastfeeding, 2) evaluate satisfaction
level of postnatal mothers who attended postpartum care project through the use of Thai traditional medicine, and
3) compare satisfaction level between first-child postnatal mothers and second-child postnatal mothers toward the
postpartum care project. Twenty-six of postnatal mothers were enrolled in the postpartum care project at Ranod
Hospital, Songkhla during June to July 2017. The data were collected by using questionnaires and the statistics
used for analyzing data were percentage, means, standard deviation and paired t-test. The results revealed that
most of the postnatal mothers aged between 21-25 years old (38.45%), completed junior high school (34.62%),
were housewife (50.00%), earned enough income and saving (34.62%), experienced first-time pregnancy
(61.54%), received antenatal care at the hospital (73.08%), and enabled breastfeeding (69.23%). The hospital
provided four postpartum care services which were massage, herbal ball compression, hot salt pot compression
and herbal steam. The participants had the highest satisfaction toward herbal ball compression (53.84%), followed
by hot salt pot compression (42.30%). The results also indicated that the service significantly reduced mental

stress in postnatal mothers (p<0.05) after they received postpartum care service.

Key words: satisfaction, postpartum mother care, Thai traditional medicine, Ranod hospital, Songkhla province
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ABSTRACT

Phattalung hospital with 445 patient beds had 22% of patients for tube feeding. The tube feeding
products daily prepared from nutritional section had microbial quality within acceptable limits. But in September
2018, the internal audit by consumer protection section of Phatthalung hospital reported that Eschericia coli
exceeded the acceptable limit in steamed ground poultry meat used as blenderized formula of breakfast tube
feeding. Therefore, this research started to analyze and determine the cause of problems using Ishikawa
diagrams. The analysis results showed four main factors that affected remaining Eschericia coli in steamed
ground poultry meat. Risk identification stage showed that the method factor had the highest risk followed by
raw material, staff and equipment, respectively. Improving the method by reducing the amount of fresh grounded
poultry meat per steaming tray and controlling the steaming time that core temperature of steamed ground poultry
should not be lower than 90 °C. Risk from raw material was prevented by only using Q mark fresh ground
poultry meat. Sampling of staff and equipment showed microbial quality within acceptable limits. Therefore,
Ishikawa diagram is an appropriate tool for identifying the root cause of a problem and leading to a guideline to

solve the problem.

Key words: tube feeding, ishikawa diagram, steamed ground poultry meat
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ABSTRACT

The increasing volumes of everyday waste affects the nature causing carbon dioxide which is the cause
of greenhouse effect. According to this problem, the purposes of the research were to: 1) study the waste
management model at the One-stop Waste Management Learning Center, 2) design and develop information
systems for waste management at the One-stop Waste Management Learning Center, and 3) evaluate the user
satisfaction. The sample group consisted of 15 teachers and 30 students from six schools in Bangkok. They were
selected by using a specific sampling method. The research tools were: 1) integrated waste management
information system at the learning center which was a desktop application developed by Object-oriented method,
Microsoft Visual Basic and Microsoft Access, and 2) user satisfaction questionnaire. The statistics used in data
analysis were mean and standard deviation. The results of this research were as follows. 1) The study of waste
management by using waste separation method raises good awareness on environmental conservation and waste
management of students in Bangkok schools.2) The results of user satisfaction showed overall satisfaction at the

highest level (X =4.59, S.D. =0.70).

Key words: management information system, one-stop waste management learning center, waste management
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ABSTRACT

The study of Innovation in Electric Reinforcing for Household aimed to: 1) study electrical energy
consumption state of household, 2) develop innovation in electric reinforcing for household, and 3) study the
effectiveness of using the innovation in electric reinforcing for household. The sample house is 69/1 Moo 11, Khanom
sub-district, Khanom district, Nakhon Si Thammarat. The data were collected from the electrical energy meter for
electrical appliances and statistics on the electrical energy consumption before using the innovation. Additionally, the
effectiveness was compared between the statistical electrical energy consumption prior and after the innovation which
were in year 2012 and year 2016. The result of the study according to the objectives were as follows. 1) The electrical
energy consumption state of household sample requires daily average usage of 13.9 kWh of electrical energy
consumption, and the statistical electrical energy consumption in 2012 is 19,386.9 baht. 2) The Innovation in Electric
Reinforcing for Household is consisted of the use of LEDs instead of fluorescent tubes, the use of air circulation instead
of air conditioning, and the development of Smart Hybrid power plant producing 3,000 watts from solar cells. 3) The
effectiveness of the Innovation in Electric Reinforcing for Household is estimated from the electricity cost in 2016,

which is 1,544.6 baht. The electricity cost is 91.9% less than the regular costs, and the payback period is 7 years.

Key words: air circulation system, smart hybrid power plant, innovation of electric reinforcing
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ABSTRACT

The objective of this study was to construct the appropriate forecasting model for the export value of
squid and products. The data was gathered from the website of the Office of Agricultural Economics from
January 2011 to November 2018. It consisted of 95 values and was divided into 2 sets. The first set had 84 values
from January 2011 to December 2017 for constructing the forecasting model by Box-Jenkins method, Winters’
additive exponential smoothing method, Winters” multiplicative exponential smoothing method, and combined
forecasting method. The second set had 11 values from January to November 2018 for comparing forecast
accuracy via the criteria of the lowest mean absolute percentage error (MAPE) and root mean squared error
(RMSE). Research findings indicated that the most accurate method is the combined forecasting method (MAPE
=8.9626, RMSE = 109,522,371) and the forecasting equation is

Y, =155, 724,048 +0.1144Y,, +0.82902Y,, —0.09094Y,,
where ?n , ta and ?3t represent the single forecasts at time t from Box-Jenkins method, Winters’ additive

exponential smoothing method, and Winters’ multiplicative exponential smoothing method, respectively.

Key words: squid and products, Box-Jenkins, Winters’ additive exponential smoothing, Winters’ multiplicative

exponential smoothing, combined forecasting
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ABSTRACT

Microorganisms isolated from plant debris having properties to produce enzymes for plant degradation
were applied in several agriculture. In this research, 2 fungal species of Trichoderma harzianum and Aspergillus
niger which had previously been tested to efficiently yield cellulase and xylanase enzymes on the laboratory scale
were used to produce the compost product. The objective of this research was to investigate the effect of fungi on
the physical and nutrient of compost from oil palm frond. The experimental design using completely randomized
design (CRD) with 4 replications and 5 treatments consisted of 1) T. harzianum 2) A. niger 3) T. harzianum with
A. niger 4) microbial activators PD1 and 5) distilled water (control). Spore suspension of fungi adjusted to 1 x 10°
spore/ml about 500 ml and combined with compost components was made up of oil palm frond : cow dung : urea
at the ratio of 5: 1 :0.01 kilogram/bag. Then, they were left in the black plastic bag for 60 days. The results
showed that use of T. harzianum mixed with 4. niger gave the completed degradation and the best quality. The
C/N ratio, pH, temperature and conductivity in compost were 14.44 : 1, 7.10, 27.53 °C and 3.91 dS/m,
respectively while total nitrogen, phosphorus and potassium content in the compost were 2.15, 0.36 and 2.49 %,
respectively. This compost being considered of good quality and standard and accredited by the Department of

Agriculture should be promoted for further use.

Key words: compost, fungi, degradation, oil palm frond
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2. dlefuviuneuiie 4. . . . N . . . . N
27.12  28.60° 3355 31.08°  33.23 33.00° 3130  29.45° 2829  27.79
niger
3. alesuvivaoae 7. 2712 29.70°  33.80°  3042°  33.60° 32.96° 31.09a 29.16 27.90° 27.53“
harzianum 30U A.
niger
4 asssxtlilod wa.l 27.11 2975 33.52°  31.00° 3214 3287°  30.11"  2935°  28.00" 2810
Yy L A . X
5. UINAUUINUYD (ﬂgﬂ . b . . b b b b B
27.12 2620° 2677  28.82° 28.70° 2876  28.48° 2725  27.63° 2741
AILAN)
CV. (%) 0.02 1.64 1.49 2.15 2.13 2.97 3.60 3.41 3.04 0.73
F-test ns sk * sk sk * * * * s
‘I’ﬁ»ﬂﬂ!‘l’iﬁ;l * mmaa“lummmmmu V]G]1llﬂ’JU(§l’JﬂﬂH5€§lNﬂu mmmtmmmmummﬂmmq ﬁo Niy, S 5)

0.
1 = = v d Y v @ 1 v = ' v aa ' A o o
** mmaﬂ“luﬁﬂmma'mu NAWAWAIDNHIANNU UANUUANANNUNNADADY NN UYITIAYUN (pS 1)

»
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d' 1 I I 1 +| o ' [
MmN 2 manuilunsadluag (pH) vesileminluszezmsdosaars 60 Ju

manilunsadluaie (pH)

Guan 73 14T 219u 0 28TM 357U 423 493 563U 60 Iu

£ a
1. loSuviuaseie 7. 7.15 7.44 7.06 7.49 7.34 7.22 6.90 6.76 7.45 722
harzianum

X
2. alosuviuaneie 4.

7.13 7.46 7.39 7.51 7.31 7.16 7.16 6.83 6.89 7.05°
niger
3. alesuvuanuie . 7.14 718  7.60° 7.81 7.21 6.82 7.23 6.61 6.75" 7.10°
harzianum SINAU A. niger
4. ﬁmi'm;ﬂgﬂa:? na.l 7.15 7.05 743 7.71 7.30 6.30 7.03 6.61 6.93" 7.11°
Yy & . X
5. naula e (39 . . .
7.15 7.16 7.41 7.47 7.31 7.04 6.99 6.57 7.37 7.42
AIVAY)
C.V. (%) 2.79 2.81 3.25 3.35 2.55 4.09 3.51 4.51 4.13 0.72
F-test ns ns *ok ns ns ns ns ns *k *k

@ g

oA s o A Y o ow 1w oA Vo aa 1A o A
HABYN: # gundgluaausineIny MaualeaonysA1NNY IAuuanaA1enuNNafAog1lted Y (pS0.0l)

ns TuTanuuanaan1aada

ms1ehn 3 amsih Iddhlunesdfewinluszeznaminile 60 1

- ammsinliihlunesiowin caddnuddenins)
155138

Sudu 7w 4% 2134 289 359 427U 49 567 60

a

& a a a a a
1. dleSuvruasuiie 7. 0.12 1.20 1.46 1.77 2.65 2.90 3.05 3.28 3.89 3.88"

harzianum

s £
2. dosuvivuaonde 4.

0.13 1.30 1.59° 1.86" 242" 279" 3070 324" 363 3.68°
niger
3. alesuinaouye 7. 0.12 1.40° 1.54° 1.70° 266° 295 309" 316"  3.90" 391"
harzianum SINAU A. niger
4. asisealinles wa.l 0.12 1.58' 1.61° 174 264" 285" 3.02° 325 399" 430"
Y 4 & X
5. dnauilsi e (e . . . . . . . . .
0.12 0.86 1.11 1.26 2.16 2.32 2.79 3.06 3.65 3.62
AUAY)
C.V. (%) 4.45 24.43 15.11 8.16 2.87 3.23 4.24 3.15 3.44 1.69
F_test ns kk * * kk %k * kk * Kk
winemig: * awmasluaaudiferiu inwdiedsnysaiu Tanuuandununadasdiaiiisdnn (p <0.05)
w gundsluaaudifeny Tnud1eaIsnysa1any Tanuuanaenunaadfedeiiied ”ﬂﬁq @=<0.01)
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v 9 v 9 : Y
M3197 4 A1 CN ratio Usuna TuTasounsvua WoaWeSanavua uaz TnuneGeunvua odugams

YN IWsZeza1 60 U

US1UE1991M15 (% received weight)

an Z v 5 - o
354D C/N ratio Tulasmunviun  WearleFanavua  TnumaiFensiaviaua
2 ¢ ab
1. alosuIuaeense T. harzianum 9.75 2.16 0.34 2.14
P A b a
2. aosuuIuave®e A. niger 13.78 2.18 0.33 244
2 L 14.44" 2.1 0. 2.49"
3. ﬁﬂa%{umuaam% T. harzianum 33NN A. 3 36 ?
niger
. ¢ 18.08" 2.20 0.35 2.03"
4. masagliles we.l
Yy 4 A o X . )
5. 1 Inau IR YO (YARIVAY) 16.05 1.87 0.29 1.74
C.V. (%) 1.71 14.88 10.41 19.09
F-test *k ns ns *k

'
Y v @ ' o ¥ A

' { s o { o VW aa 1 o
wname: ** Aundsludaunifedny Tnwaigdienysany IanuienaununeadaedativsdiAyss (p < 0.01)

ns TunuANNLANAINIEDA

v s
m3eh 5 anudunsailuars msih i sasdrumsveude lulasiou Sunalulasnuisuae
9 E4 H 4

WoaWeSanavua uaz InunaFeunavua fldanilenainninmaluthduniniu nbeuieuduie

HUNNTVT041AINTUITINTINYAT

N350335

naautiavesils nasguilevn

N B s 1 2 3 4 5
anuiunsailuaa 55-85 7.22 7.05 7.10 7.11 7.42
M i lihu 10 adEnmdaoung 3.88 3.68 391 4.30 3.62
miveude lulasiou Tairfu20: 1 9.45 13.78 14.44 18.08 16.05
TuTaswunanun laitfesnin 1.0 e idud 2.16 2.18 2.15 2.20 1.87
WearleSananua laitfosndn 0.5 nlesidud 0.34 033 0.36 035 029
TnumaFeuianun laitfesnin 0.5 nledidud 2.14 2.44 2.49 2.03 1.74

A A ¢ &
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an A s A X
n35N357 2 dlesuviuanaie A. niger
an
9

! s ¥ Ve
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an A ' s
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as A
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