Probiotic Products for Prevention of Dental Caries
Prof. Dr. Rawee Teanpaisan
Department of Stomatology, Faculty of Dentistry,
Prince of Songkla University, Thailand
E-mail: rawee.t@psu.ac.th
Probiotic is live microorganisms which when administered in adequate
amounts confer a health benefit on the host (Joint FDA/WHO guidelines for
probiotics in food, 2002)
This research project aimed to search for the appropriate strains to
use for probiotics to promote oral health. Lactobacillus paracasei SD1 has
been proven to be a novel probiotic to reduce the numbers of oral mutans
streptococci. In clinical trials, L. paracasei SD1could reduce the cariogenic
pathogens in oral cavity of volunteers. Thus, L. paracasei SD1 may help to
decrease the risk of dental caries, and this organism may be a useful probiotic
organism for dairy products.
The advantages of L. paracasei SD1:
1. L. paracasei SD1 exhibits the strong activity to inhibit growth
of oral pathogens e.g. cariogenic pathogens (Streptococcus mutans, Streptococcus sobrinus)
2. L. paracasei SD1 produces less acid compare to the other Lactobacillus strains
3. L. paracasei SD1 can adhere well to the oral mucosa
This study has been supported by the Higher Education Research
Promotion and National Research University Project of Thailand, the Office of
the Higher Education Commission, and the National Science and Technology
Development Agency (NSTDA) of Thailand.
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Examples of Probiotic Products:

Milk Powder contained probiotic L. paracasei SD1

Fruit juices contained probiotic L. paracasei SD1
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Percutaneous Trigger Finger Knife
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Faculty of Medicine, Prince of Songkla University
E-mail: sittichoke.a@psu.ac.th, asittich@mediicine.psu.ac.th
Trigger finger is common among middle-age men and women. It is
caused by nodules in the tendons that trigger as they pull through the tight
pulleys causing sticking of the fingers, pain and impairment of the hand. In the
beginning, the patient experiences little pain and sticking of the fingers, which
can be treated by taking anti-inflammatory medicines. Patients who do not
respond to the medicines could be treated by injection of steroids or surgical
treatment. Steroid injection however yields short-term results and patients are
likely to experience relapses. Surgical treatments on the other hand could
permanently rid of the problem. There are currently 2 types of surgical
treatments: Open Trigger Finger Release and Percutaneous Trigger Finger
Release.
Open Trigger Finger Release (Figure 1) is a standard procedure in
which a small incision, about 1.5 cm wide, is made at the base of the finger.
Scissors or a knife is used to divide the pulley that is 1cm deep under the skin,
then the incision is closed.

Figure 1. shows Open Trigger Finger Release procedure
(from Green’s operative hand surgery, 6th ed. 2010).
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The disadvantages of Open Trigger Finger Release include opening of
the skin could cause injury of the tissue around the incision, the procedure is
more complex and requires extended recovery time. For these reasons, an
alternative procedure called Percutaneous Trigger Finger Release is developed
to offer benefits of smaller incision, faster recovery time, and simpler procedure
(involve less surgical equipment, operation time, and personnel).
Percutaneous Trigger Finger Release is not yet common in Thailand due
to lack of equipment and effective surgical techniques. Most surgeons use 18gauge needle to insert through the skin and divide the thickened pulley that is
causing the triggering. The main disadvantage is that the surgeon must rely on
his sense and skills and the cutting of the pulley requires much guessing as there
is no equipment indicating how deep the needle should travel under the skin.
There is a possible higher risk of tearing of tendons and tissues around the
pulley landmark that could cause chronic pain and pressure around the surgical
site, sticking of the fingers, fascia of tendons restricting the movement of the
finger, and permanent loss of finger movement. Moreover, if the needle does
not divide the pulley completely then there is an incomplete release and would
thus requires repeated cutting which would exacerbate the injury to the
surrounding tissues.
There are many percutaneous tools adapted from other medical equipment such as a dental scaler that has been sharpened by the tip to become a
percutaneous knife which still results similar injury as when using a needle.
Because percutaneous procedure is unreliable depending heavily on the skills
of the performing surgeon and often incurs high risk of complications, the Thai
Society for Surgery of the Hand (TSHH) and the Royal College of Orthopedic
Surgeons of Thailand (RCOST) have not approved its safety or considered it
a standard procedure. Based on review of international medical reports, there
are two types of knives specifically designed for percutaneous trigger release –
a blade with a hooked end in Korea (HAKI knife) and a blade with straight
end and straight handle in the USA – both of which are reported to be effective
but not yet made available in Thailand.
Since the percutaneous trigger release procedure is a good concept,
proper tools and techniques should be further improved. For this reason, a team
of PSU inventors set out to create a percutaneous trigger release knife that
would fix the disadvantages of using the needle or other aforementioned
adapted tool. The knife offers precision in locating and effectively sectioning
the pulley without causing any sort of injury to the surrounding tissues or
tendon flexors. It is also easy to use and highly effective.
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The newly invented knife has special designs as follow (Figure 2):

Figure 2. shows percutaneous knife with round-end tip and 3mm-wide
sharp section located next to the tip

1. The knife’s size, angle, curve, and position of the blade are designed
to cut only 2 mm on the skin.
2. The blade has a round end, which is used to guide through the
opening and locating the pulley with minimal injuries to the surrounding tissues
while allowing the surgeon to precisely locate the problematic landmark.
3. The rounded end of the blade (per #2) is about 1-2 mm long with
appropriate curve and angle to accommodate the insertion between the pulley
and the flexor tendon and the sectioning of the pulley in proper direction and
correct depth, thus reducing the mistakes of overcutting, which results in
injuries in the surrounding tendons and tissues, or undercutting which results
in incomplete release.
4. The blade is designed with proper angle and not wider than 2 mm,
which is only slightly wider than the pulley. Therefore, it would effectively
help cutting the pulleys that trigger and so minimize injuries of the surrounding
tissues.
5. The knowledge and techniques required in using the newly invented
percutaneous knife are more standard and methodical than using the needle
which help facilitate training surgeons to develop proper skill.
Characteristics: 1) metal blade with handle, blade stem, sharp section,
and end of blade 2) the tail and the sharp sections are small and can insert
through 2-3 mm of skin opening 3) end of blade is small and has proper curve
and hardness to easily penetrate through the skin opening and under the pulley
4) the round end minimizes injuries of the surrounding tissues 5) the sharp
section has proper width and angle to effectively section the pulley 6) the
blade is designed for one-time use to prevent contamination and also less
effectiveness due to reduced sharpness of the blade.
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Self-Adjustable Clavicular Support
Assoc. Prof. Boonsin Tangtrakulwanich, MD.
Ms. Suwicha Techapoowapat, Ms. Tuanjit Na Rungsri,
and Ms. Jutima Rattanakoch
Department of Orthopaedic Surgery and Physical Medicine,
Faculty of Medicine, Prince of Songkla University
E-mail : boonsin.b@psu.ac.th
There are 2 treatments for broken clavicle including conservative
method and operative method. The conservative method is a kind of treatment
to ease pain by using painkiller along with equipment to keep the clavicle in
place. The equipment commonly used today is a clavicle brace. However, the
disadvantage of using the brace is that it requires the patient to be able to sit
upright as well as to have an assistant to pull tightly on the back strap. These
requirements not only present limitations could also cause nerve damage on
brachial plexus in the incident the strap being pulled too tightly.
Based on the aforementioned limitations, a PSU research team created
a self-adjustable clavicular support which is adapted from the standard clavicle
brace with added features that would allow the patient to put on the support
and adjust the tightness effectively on their own.
The self-adjustable support is a medical innovation specifically
designed for patients with broken clavicle by providing support and control
while limiting movements around the broken clavicle to promote repair and
rehabilitation. The advantages of the newly invented support include lightweight; easy to wear, can be put on and adjusted by the patient; keeps both
clavicles in place; has shoulder pads to fix the clavicles in a perpendicular
angle to the spine; has back strap, chest strap, and adjustable belt for better
fitting.
The research result indicated that the self-adjustable claviclular support
provides better result in fitting and aligning clavicles than the standard brace
but without any significant difference. It also showed better score on shoulder
mobility on the third and sixth week of use when compared to the standard
brace, but also without any significant difference. Moreover, the patients who
used the self-adjustable support experienced less pain than those who used the
standard brace.
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Lumbar Support for Rubber Tapper
Assoc. Prof. Boonsin Tangtrakulwanich, MD.
Dr.Wachiraphan Parinyakhup, Ms.Supaporn Meksawi,
Ms. Suwicha Techapoowapat, Ms. Tuanjit Na Rungsri,
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Rubber tapping is one of the main occupations in Thailand. A study
reported 55.8% of rubber tappers suffer from back pain caused by working
positions such as low-position tapping, forward bending, sideway bending,
and twisting, which result in maximum pressure on the intervertebral disk. This
health problem resulted in a major economic loss of 2,966,128 tons in 2007
production, which translated into 194,356 million Baths of economic loss.
Therefore, prevention of such health problem would inevitably benefit the
country’s economy.
PSU inventors came up with lumbar support equipment for rubber
tappers based on physiological study of rubber tapping. The design aimed to
prevent back pain and to aid the worker’s movements.
The lumbar support equipment is considered a medical innovation that
is specifically designed to prevent back pain for rubber tappers. Therefore, it is
specially equipped to support all parts of the back – upper back, middle back,
and lower back, to correct all the movements such as bending down or side
turning while providing spinal support. The lumbar support is easily customized to each individual with adjustable shoulder and waist straps. It has been
endorsed by a number of rubber tappers.
The result showed that the lumbar support equipment has successfully
prevented back pain for more than 50% among the users. Furthermore, it has
improved their quality of life, reduced medical expenses, and increased their
earnings for the families as well as with the local community and the country
as rubber is an economic crop that brings in more than 100 billion Baths a year.
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The research found that the experimental group – those who wore the
lumbar support equipment – experienced less back pain than those in the
control group – those who did not wear any support – with statistical significance in which the lumbar support users experienced 50% less back pain and
also used less medicine for back pain and enjoyed improved quality of life
compared to those who did not use the equipment.
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New Traction Splint for Broken Appendage Bone
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Broken lower appendage bone is common among patients with broken
hip bones who were being treated in PSU hospital since October 1, 2010 till
September 30, 2011. Out of these patients, 171 had hip fracture, 111 had
fracture femur, 29 had fracture acetabular, 31 did not only have broken bone
but surrounding tissues such as skin, muscle, tendons, nerves and membrane
were also injured. Moreover, there were also tearing of blood vessels,
hematoma, inflammation which caused pain.
Most common treatment is a surgical procedure but pre-surgical
treatment could involve traction which incudes 2 types – skin traction and
skeletal traction. The purpose of traction is to fix the broken bone in one place
while also relieve pain and muscle spasm. Surgeons might also recommend
post-surgery traction for 4-6 weeks. However, the process of transferring
patients to receive traction at a nearby hospital is a complicated process. The
traction usually involves using a pendulum, which is proven to be problematic
as it swings and so results in less effectiveness in keeping the broken bone in
one place. The patients often suffer from pain caused by the swinging of the
pendulum and risk any accidents caused by the falling of the pendulum. Other
disadvantages include the pendulum cannot be used in a small space and
patients receive inconsistent traction when the pendulum is removed causing
pain and complications. Based on these issues, a team of PSU researchers
developed a Traction Splint.
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Purpose
To create a Traction Splint without the use of pendulum while transferring the patient with broken appendage bone
Results
The staff who operate the patient transfer were satisfied with the newly
created traction splint because it offers convenience during the transfer and
shows significant statistical difference in lessening pain among patients when
compared to patients who used the traction splint with pendulum.
Transfer protocol with splint with pendulum

- Remove weight and put on Thomas splint and Pearson attachment

- Attach the pendulum and let it hang at the end of the gurney

- Hook adjustable belt onto the end of the gurney and weigh it down
with the pendulum
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- Move the gurney with the traction
New Traction Splint equipment

Transfer protocol with new Traction Splint

- Skeletal traction during elevator transfer
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- Skeletal traction during transfer

- Skin traction during transfer

- Using new Traction Splint for skeletal traction during transfer
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Heel Soother
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Introduction:
Plantar heel pain (shown in figure 1) is often found in the clinical
treatment. Many previous studies had reported that the medical heel cushion
(or heel pad) can reduce the heel pain successfully. However, most of them
were made from synthetic rubbers. Hence, this project is focusing on using of
natural rubber to replace the imported synthetic rubber products. The new
product was called “Heel Soother”.

Figure 1. Location of the heel pain
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It was found from this research that the formulation of the rubber
compound was successfully developed to meet the required properties similar
to the properties of the heel tissue. The well-developed vulcanized natural
rubber has low hardness and high energy absorption. This material has been
used to form various models of the heel cushion for reducing plantar heel
pressure and relieving pain. Currently, this project is in the phase of launching
products to markets.
Detail:
This product (shown in figure 2) was made from natural rubber that has
a special elasticity. It was designed by a team of orthopedists, mechanical and
materials engineers, and physical therapists. It was designed as “Waffle
Pattern” for better pressure relief and distribution, all day comfort and longlasting shock absorption, removable, fitting flexibility and cost saving.

Figure 2. Heel Soother

Benefits:
The Heel Soother can absorb large-scale of the shock passing through
the foot while walking or running to reduce the symptoms of plantar fasciitis
or foot-pain effectively.
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Game-based EMG Biofeedback System
for Muscle Training
Assoc. Prof. Booncharoen Wongkittisuksa,
Asst. Prof. Dr. Pornchai Phukpattaranont,
and Ms. Jindaporn Yaothak
Center of Excellence for Rehabilitation Engineering,
Department of Electrical Engineering, Faculty of Engineering,
Prince of Songkla University
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s01147@hotmail.com
This project presents a game-based EMG biofeedback system for
muscle training. The training of the tibialis anterior muscle in elderly persons
is used as a study case. The strong tibialis anterior muscle can reduce the risk
of loss of balance, which causes fall in the elderly. Therefore, the exercise with
the tipping toes up method is selected for increasing the strength of the tibialis
anterior muscle. Two biofeedback parameters calculated from EMG signals
are an onset time and an average power. These two parameters are used for
monitoring the progress of muscle training and controlling a game. While the
onset time determines the sensitivity of muscle response, the average power
evaluates the strength of muscle.
The developed hardware system consists of an amplifier with gain
1000, CMRR at 91 dB, and a band-pass filter at the cutoff frequency of 50500 Hz. Sampling frequency was 1000 Hz. The EMG signal was converted to
digital data by the National Instruments USB-6009 A/D converter and was
processed by LabVIEW 8.6 on the computer. Initially, commercially available
disposable self-adhesive electrodes (3M red dot 5.1 cm. foam solid gel) were
used for acquiring EMG signal from tibialis anterior muscle as shown in
Figure 1 (Top Right). This muscle supports the human movement when the
exercise with the tipping toes up method is performed as shown in Figure 1
(Bottom Right). Two electrodes with the spacing of 2.0 cm center-to-center
were placed over the area of the right tibialis anterior muscle locating on the
two third of the shinbone from the ankle. A ground electrode was placed on the
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outside of the right ankle. Figure 1 (Left) shows an example of the experimental
setup with a user.

Figure 1. Left: Experimental set-up with subject. Top Right: Tibialis anterior
muscle. Bottom Right: The exercise with the tipping toes.

In software design, a game-based EMG biofeedback system consisting
of three windows: information window, calibration window, and game window
was developed as shown in Figure 2. Details of each window are as follows.
 In the information window, important information of the user is
displayed, i.e. name, surname, age, scores from game playing, and the values
of biofeedback parameters before and after exercise.
 In the calibration window, when a green LED is on, the user starts the
exercise by doing tipping toe up and holds for 1.5 s. After the user does the
exercise for three times, the average values of biofeedback parameters are
determined. They are used in the selection of a game level, which is either easy
or difficult. While the average power from the muscle contraction of the user
is less than or equal to 50% of the standard average power, the easy game is
selected. However, if the average power from the muscle contraction of the
user is greater than 50% of the standard average power, the difficult game is
chosen.
 In the game window, the blue levels on the AVGR.G and ONST.G
bars demonstrate the standard thresholds that the user must overcome to get a
score. When a green LED is on, the user starts the exercise by doing tipping toe
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up and holds for 1.5 s. The values of onset time and average power of the
exercise are displayed in real-time, which are shown by the yellow levels on
the AVGR.R and ONST.R bars. The user receives a score of 20 when the
average power is greater than the standard threshold and the onset time is less
than the standard threshold. Subsequently, the fruit is picked up and it is
missing from the screen. The user has to do exercise for five times so that the
averages values of biofeedback parameters are computed. Finally, the average
values are shown in both the game window and the information window.

Figure 2. Block diagram of the system and three windows of a game-based
EMG biofeedback program: information window, calibration window,
and game window.

A male and a female volunteered in testing of the proposed system.
Figure 3 and 4 show the improvement in the average power and the onset time
after training with the game-based EMG biofeedback system for three weeks.
The average power improves approximately 50% in female and 100% in male.
In addition, the onset time reduces to less than 50% in female and to about
25% in male. These quantitative results confirm that the proposed system is
capable of improving both muscle strength and muscle sensitivity in the tibialis
anterior muscle of elderly persons.
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Figure 3. The average power before and after training for three weeks.

Figure 4. the onset time before and after training for three weeks.
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Elderly Monitoring System
Asst. Prof. Dr. Nikom Suvonvorn
Department of Computer Engineering, Faculty of Engineering,
Prince of Songkla University
E-mail: nikom.suvonvorn@gmail.com
This project aims to design and develop an automatic surveillance
system for monitoring the elderly. To solve the problems of the elderly that
cannot help themselves due to the lack of facilities for daily living.
The main function of the system is to detection the abnormal behavior
of the elderly and alert, which concerns: (1) the urgent event, requiring the
emergency assistance, such as falling, and (2) the changing behavior compared
to normal activities. In this research, the computer vision techniques are
applied for determining the normal actions of elderly, such as, standing, walking, sitting, bending, and lying.
Elderly Monitoring System consists of three principle functions.
1. The smart center system is a software platform aimed for managing
the elderly center.
2. The video analytic is software for analyzing the activities of elderly,
concerning the actions with related to places and time.
3. The remote monitoring system is a web application designed for the
remote assistive consultant.
This project will be able to meet the basic needs of the elderly, which
can lead to the equal opportunity and self-reliance of the elderly for independently living in the society. The system is developed by using resources available from the domestic market.
The research goals:
1. To develop the reliable and flexible software platform of the
surveillance and monitoring system for elderly using various sensors.
2. To research the performance video analytic techniques for classifying the abnormal activities of the elderly.
3. To obtain the monitoring and alert applications with user friendly
and usable.
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Figure 1. System Overview
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Potential Anti-Cancer Substances in
Garcinia cowa Leaves
Assoc. Prof. Dr. Pharkphoom Panichayupakaranant,
Department of Pharmacognosy and Pharmaceutical Botany,
Faculty of Pharmaceutical Sciences, Prince of Songkla University
E-mail: pharkphoom.p@psu.ac.th

Based on the main findings, for the first time ever, substances that have
not only potential anti-bacterial activity against gastrointestinal pathogenic
bacteria but also potential anti-cancer activity were extracted from Garcinia
cowa leaves.
Twenty-two edible plant extracts were evaluated for their antibacterial
activity against Helicobacter pylori, which can infect the digestive system. The
results of the study found that only Garcinia cowa leaf extracts exhibited antibacterial activity against all tested bacteria. Purification of the extract of
Garcinia cowa leaves using an antimicrobial assay-guided isolation provided a
new polyprenylated benzophenone, Chamuangone, which displayed satisfactory antibacterial activity against Streptococcus pyogenes.
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Also, the new polyprenylated benzophenone, Chamuangone, was
capable to inhibit the growth of protozoa. For this reason, Chamuangone was
used to experiment with lung cancer cells and leukaemia cancer cells, and it
exhibited anti-cancer activity as well. This achievement can then lead to the
improvement of more effective substances having potential anti-cancer activity.
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Proahom…magic Thai herb
Dr. Chutha Sae-wong
Nutraceutical and Functional Food Research and Development Center,
Faculty of Agro-Industry, Prince of Songkla University
E-mail: chutha.s@psu.ac.th , chuthas@yahoo.com
Proahom is a well-known Thai herb because it is used as an anticonvulsant drug and is a common ingredient in most circulatory herbal medicine. The
plant serves as herbal medicine, fragrance, magic herb, food, and decorative
plants for its beautiful and colorful flowers. The plant is also known by various
names in each region of Thailand – Proahom in the middle region, Waan Hom
in the north and northeast, Proa in the South. The herb is supposedly so
beneficial that ancient people tricked people to believe that it could prevent
evil spirits and they so would want to grow the plants in front of their homes.
A Buddhist legend indicates that the plant was used to protect the newly
enlightened Buddha from evil spirits. The Northeasterners of Thailand would
mix the herb in drinking water for a patient who needs to be exorcised. The
plant is also thought to provide auspiciousness and is thus often used in water
to perform carious religious ceremony. Moreover, it is also thought to bring
charm especially for a young man; after being blessed, it is used as eyebrow
liner or lipstick to supposedly draw on compassion and love from relatives,
friends, superiors, or the opposite gender. In the southern part of northeastern
region, including Srisaket province, Bureerum province, the plant is mixed
with drinking water to provide auspiciousness and also promote heart health,
anti-flatulence, and energy.
Proahom has a scientific name as Kaemferia Galangal Linn, in the
family of Zingiberazeae. It is a cover cropping that enjoys moisture and also
is an annual plant that is only a year old. It has a bulb, that has yellow color
inside, rooted underground. The bulb and leaves have fragrance. A plant has
2-3 separate leaves growing out of the bulb laying on or a bit above the ground.
The leaves are quite round with pointy tip, have soft hair on the under side,
sometimes leaves are dark red. The leaves are thick, 5-10 cms wide and 7-15
cms long. White or pinkish white with purple tint flowers emerge in the middle
of the leaves. Leaves and stalk begin to dry when the flowers blossom. One
plant usually has 1-2 young, green-top leaves curled into tube-shape. The
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leaves grow well during rainy season and dry up in the dry season. The plant
loves sandy loam that has enough moisture and grows well in shade. Bulb is
used for replanting. Daily watering is needed in the beginning until young
leaves appear above ground. The plant is usually found in the wild but has
been grown as herb and food in general household. The leaves and bulb could
be used for cooking –- the leaves have fragrance can be used as side dish while
the bulb can be mashed in curry paste, chopped for stir-fry or mixed in a
sauce. In the south, it is mixed in condiments to make fragrance.
Proahom…and pain relief
In the past, Proahom would be mashed and mixed with water just wet
enough and soaked in a cloth to wrap around the painful, swollen area. A study
reports that Proahom reduces pain. Based on 3 experiments with white mice
to describe the pain relieving property of Proahom, it was discovered that
Methanol from the herb at 5, 100, and 200 mg./kg. provide pain relief at
42.7%, 59.57% and 70.60% respectively. When using the herb to cure mice
that had been injected with 0.6% Acetic acid to cause stomach pain, the herb
helped reduce the frequency of the aching twist of the stomach when compared
to the mice in a control group which was not given any of the herb. In addition,
Proahom also helped reduce foot pain among a group of mice that had been
injected with 2.5% of Formalin, evidenced by less frequency in foot licking
when compared to those in the control group. In addition, the group of mouse
that had been given the herb extract could stand on a heated plate longer than
those in the control group, but less time than the group that had been given
Morphine. Based on these three experiments, there is a confirmed scientific
proof that Proahom provides pain relief and could be used to develop pain
reliving products.
Proahom…anti-swelling and anti-inflammation
Based on a local wisdom, the bulb of Proahom is used to treat abscess
as it evidently helps reduce inflammation. A research shows that Prohom does
not only relieve pain but can also reduce inflammation. Based on an experiment in which Proahom was given to a group of mice that had swollen feet,
the swelling is reduced by 12.4-17.0% after 100 and 200 mg/kg of the herbal
extract was administered for 3-5 hours.
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Moreover, a testing on the extract confirms its safety. A research indicates that consuming herbal extract with concentration of 5 grams/kgs does not
result any negative effects or diagnosis among the tested animals as well as
human when consuming maximum dosage. Therefore, Proahom is a safe and
highly effective treatment for pain and inflammation compared to modern
medicine that causes many side effects.
Undoubtedly, it is beneficial for Thais to use more Thai herbs in place
of modern medicine. Thai herbs do not only reduce cost but could also be
easily grown around the house and so readily accessible for use. The application is also very simple such as mashing and applying on skin, eat it fresh,
using it as massage ball to reduce muscle inflammation. The fragrance of
Proahom could also be used in aroma therapy for relaxation. Moreover, the
good flavor makes it popular for consumption.
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Biogas Production from Co-digestion of Pig Feces
and Agricultural Waste
Asst. Prof. Juntima Chunsiriporn, Mr. Chitchanok Kongdang,
Mr. Anirut Aromsukko, and Ms. Kullapus Janpitak
Department of Chemical Engineering, Faculty of Engineering,
Prince of Songkla University
E-mail: juntima.c@psu,.ac.th
Energy is essential to a country’s development and economy. Today,
the energy crisis is worsened and thus requires special attention toward
renewable energy and energy saving. Renewable energy from biomass material
could not only potentially be the solution to the crisis but also resolving the
environmental problem.
Anaerobic digestion technology being used for waste management
creates biogas as a byproduct. Biogas generally is composed of Methane
(CH4) 55-70%, Carbondioxide (CO2) 30-35%, and other gas such as Hydrogen
(H2), Nirogen (N2), and Hydrogensulfide (H2S). Methane is a primary component that makes biogas useful in areas like producing electricity, heating
animal farms, and household fuel.
Besides renewable energy, biogas produced from animal waste can also
solve environmental crisis such as reduce smelling and disease caused by
animal waste, reduce problems related to breeding ground and vectors, reduce
waste, reduce global warming effect caused by Methane from unmanaged
anaerobic digestion.
Biogas production at a community level usually involves only animal
waste. But currently the new idea of co-digestion of two materials have gained
popularity as it is effective, produces higher amount of biogas and Methane,
and reduces the amount of many sources of waste including waste from market
and agricultural waste such as produce, fruits, or fallen leaves.
1. Co-digestion
Basic requirement in selecting materials for co-digestion to produce
biogas is to have primary and secondary materials. Primary material is animal
waste or waste sediment whereas the secondary materials must be high in fiber
because fiber is composed of high number of cellulose, which would then
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produce more Methane. Co-digestion facilitates better balance in Carbon/
Nitrogen ratio (C/N Ratio) and increases C/N Ration higher than that of a
single-material digestion. The appropriate C/N Ratio to produce biogas from
anaerobic digestion has to be between 8-23.
Waste sediment is a byproduct of biogas production. It can serve as
organic fertilizer to replace high-cost chemical fertilizer. The waste sediment
has primary, secondary and supplemental nutrients that benefit growth of
plants. For this reason, the anaerobic co-digestion is thus an innovative method
that should be used to produce biogas as it eliminates waste while producing
more organic fertilizer than using only animal waste in a single-material digestion.
2. Fruit and vegetable waste from the market
Biomass waste from fruits and vegetables is increasingly effects the
health of the people in the community which presents an important environmental issue that needs to be managed and resolved. The most beneficial way to
manage garbage and biomass waste is to use them as materials for anaerobic
digestion to produce biogas for renewable energy that can be used in the
community.
3. Rubber Tree leaves
Most of the waste from rubber plantation is the rubber tree leaves,
especially during the season when rubber trees shed almost the entire of its
leaves. There is currently no real use for these leaves though it would be
beneficial to use them as raw material for co-digestion to produce biogas. This
is because the rubber leaves are organic materials like grass, water hyacinth,
and rice straw which are source of cellulose which digest carbon in anaerobic
digestion producing more biogas with percentage of Methane.
4. Co-digestion tank
The study of producing biogas out of co-digestion of pig feces and
2 types of agricultural waste, including vegetable and fruit waste from the
market, and rubber tree leaves. The co-digestion is done in a 200-liter tank
containing 150 liters of materials. PVC pipe is connected to the bottom part of
the digestion tank, a valve is set up to let out waste sediment, a set of mixing
paddle is connected to a mixing handle which stands up at the top part of the
tank, and a 200-litre hydro biogas tank, which includes 200-liter water tank
and 160-liter gas tank with connecting pipe between the mix-waste tank allowing the biogas flow into the reservoir tank.
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5. Co-digestion
5.1 To prepare materials for a co-digestion, the size of the materials
is key in producing biogas. The size of fruits, vegetable, and leaves must be
small enough to increase surface contact with microorganism and maximize
the decomposition which effects biogas production. Moreover, certain agricultural waste materials are not available in certain seasons, for example rubber
tree leaves are only plentiful during the season threes shed leaves. Therefore,
alternative materials available all year round are needed.
Co-digestion with fruit or vegetable waste that are acidic such
as tomato, pineapple, orange and lime would inhibit the efficiency of producing biogas. These fruits increase acidity in the digestion bin therefore inhibiting
the microorganism in breaking down the biomass. In addition, using leafy
vegetables would yield better result than stem or roots veggie as microorganism could break the leafy ones easier and faster than other types.
5.2 Digesting process
The co-digestion process in the 200-liter tank involves 2 steps:
1) filling 80 kilos of materials into the tank then close the lid tightly 2) adding
more materials after 15 days of digestion, 4 kilos each time every 3 days, then
mix the materials with the paddle once a day to increase contact and thoroughly
mix the materials which results in more biogas production. After one and a half
month or when there are 160 liters of materials in the tank, the sediment would
be released into the valve at the bottom of the tank till there are 80 liters of
materials left. The sediment could be used as organic fertilizer.
5.3 Ratio of additional materials for the co-digestion
Co-digestion with vegetable and fruit waste and leaves requires
various ratio or amount of the additional materials because different type of
materials contain different amount of water and solid. Materials that contain
more water require more additional materials and less water to ensure
sufficient solid in the digesting process. Amount of water must be sufficient
and appropriate for the growth of bacteria that digest the biomass and produce
Methane.
In the case where vegetable or fruit waste is used as a secondary material, in 20-liter tank there would be 5 kilos of pig feces as primary
material, 55 kilos of chopped fruits/vegetable, and 20 liters of water. After 15
days of digestion, 7 more kilos of additional materials – 0.5 kilos of pig feces,
4.5 kilos of fruit/vegetable and 2 liters of water — are added every 3 days.
If rubber tree leaves are used to mix with pig feces, 5 kilos of pig feces are
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mixed with 5 kilos of the leaves, and 70 liters of water. After 15 days, additional
materials – 0.5 kilos of pig feces, 0.5 kilos of leaves, 6 liters of water – are
added every 3 days as well.
6. The result of producing biogas from co-digestion in the 20-litre tank
is that it produces 60-70% concentration of Methane for 120/liters/day. The
biogas could be used as household fuel after 12 days of the digestion. Moreover, organic fertilizer is being produced at 80 liters per month, which is much
higher than the amount produced by using only animal waste as a material.
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“PB Watch” – A PSU Scholar’s Case Study of 2010
Disaster Affecting Pattani Bay Community
Dr. Somporn Chuay-aree,
Department of Mathematics and Computer Science,
Faculty of Science and Technology,
Prince of Songkla University (PSU), Pattani Campus
E-mail: schuaiaree@gmail.com

“Educating villagers seems a daunting task. Attributes like appropriate
instructional tools, simplified language, comprehensive presentation, and
demonstrative models to show the source and direction of the flood, what
obstructed and why the flood lingered longer in one area than another can help
the villagers realize that the disaster did not affect just individual household,
that could be prevented only by towering sandbags in the front of their door,
but the impact is at a community-level, which thus requires collective effort to
resolve. In addition, a collaboration between the scholars and the locals leads
to further awareness and shows how the knowledge about community development can be put to practice.”
Pattani Bay is the largest estuary bay in southern Thailand. Covering
74 sq. km., the Bay hosts the most density of fishing community inThailand,
including 30 villages and 50,000 people. On November 1, 2010, tropical
depression and high tide hitting coastline along Gulf of Thailand caused severe
damages, especially those living around Pattani Bay area. The major flooding
destructed many households and fishing tools.
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After surveying the disaster area, a group of scholars from PSU, Pattani
Campus, learned that the villagers lacked awareness and necessary mechanism
to deal with such an unprecedented catastrophe. However, the disaster has
brought the people together both within the community and also with outside
network including governmental and non-governmental organizations (NGOs).
A number of volunteer groups have also emerged. Moreover, the PSU scholars
have collected personal stories, lessons, experiences, local wisdom related
to the destructive event to use as social capital for the planning of disaster
prevention and management in the future. The scholars has initiated a collaboration with environmental NGOs and the villagers to establish the Pattani
Bay Watch – PBWatch project, which has currently recruited 16 villages to
participate.
PBWatch Project aims to increase awareness about natural disaster,
restoration and prevention such as growing mangrove forest to reduce
intensity of ocean waves, to build community conscience, to use information
system to communicate and evaluate the situation and to collaborate with
scholars during a disaster. Several trainings on information technology have
been provided to about 400 individuals to date. Moreover, the project has
benefited from a new research development – an integration of mathematics,
computer and science in attempt to resolve problems related to natural disaster
– which makes replication model or virtual image of natural science. This
knowledge from this research has been shared with the community.
During the rainy season starting in October, seven automatic weather
forecast stations will be set up in three bordered southern provinces to collect
data for further analysis. Each model community will be asked to present their
disaster prevention planning. The practice will allow the community to work
together to come up with the plan on their own.
“PB Watch project has consolidated all disaster-related datas from
various organizations, part of which comes through the website PBWatch.NET.
The website has served as a monitoring tool for disaster in Pattani River basin.
It has also been used as educational tool to the community for 2 years: in
2011, the site highlighted disaster prevention; in 2012, it provided trainings
to evaluate the situation. In the following year of 2013, the network will be
teaching the villagers to replicate the disaster event. Tools are being modified
to be more comprehensive. Besides training to the original 16 villages around
Pattni Bay area, the network will eventually include other at-risk areas in
southern Thailand,” said Dr. Somporn Chuay-aree.
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