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Program at a Glance

Oral Presentation Program

Track 2: AuAAINssuLazmalulad (Engineering and Technology)

15 November 2023 International National National
(15 ngedneu 2566) (3zAUUIUNYIR) (53AUYIA) (52AUVIA)
Time Room1 Room2 Room3
(an) ltech2, 14 Building, o 14107 91A15 14 o1 14108 91A15 14
Sakon Nakhon Rajabhat University UNINENFETVAYaNaUAT UNNINENFETVAYaNAUAT
13.00 - 13.30 u. Invited Speaker
13.30 - 14.00 u. OIB011 ONBO001 ONBO19
14.10 - 14.30 1. QIB014 ONBO005 ONB022
14.30 - 14.50 1. OIBO16 ONBOOQ7 ONBO025
14.50 - 15.10 . QIB020 ONBO008 ONBO031
15.10 - 15.30 u. OIB021 ONBO009 ONBO034
15.30 - 15.50 u. OIB029 ONBO010 ONBO036
15.50 - 16.10 u. OIB030 ONBO17 ONBO37
16.10 - 16.30 . ONBO013
16 November 2023 National and International
(Fufl 16 woadnneu 2566) (SLAUTIRLALUIUYIR)
Time Room1
(1an) ltech2, 14 Building, Sakon Nakhon Rajabhat University
09.00 - 09.30 w. OIB033
09.40 - 10.00 u. OIB035
10.00 - 10.20 . ONBO00O4
10.20 - 10.40 u. ONBO006
10.40 - 11.00 1. ONBO15
11.00 - 11.20 u. ONBO026
11.20 - 11.40 u. ONBO27
11.40 - 12.00 1. ONBO028
12.00 - 12.20 u. ONBO032
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Itech2, 14 Building, Sakon Nakhon Rajabhat University

# ROOM 1

International Conference International Conference (n151auenaddluszauuILI9I8)

08.00 - 10.00 u. | ametlgusuienansiinsaunsuseys o voUseyuaNgs 1

Oral Presentation (W aualyuuussee)

(Registration and Opening Ceremony at Chamchuri Hall 1)

Time ID Topic Page

13.00 - 13.30 4. | Invited Speaker | punARLUIMININSIWABULUAILIMNTSY
Aans1915¢ A5.955a ERENTYA UM INeISEUMIAITAI
13.40 - 14.00 U, OIB011 ENGINEERED BIOCHAR DERIVED FROM GRASS JELLY TREE WASTE 57

Supattra Budsaereechai

14.00 - 14.20 u. OlB014 COMPARISION OF MOISTURE CONTENT IN RICE STRAW 58
BURNING ON AIR POLLUTION EMISSION FACTORS

Yuthanarong Jongjun

14.20 - 14.40 u. OIB0O16 SELECTION OF CNC MACHINES FOR EDUCATIONAL PURPOSES 59
IN INDUSTRIAL ENGINEERING LABS USING THE CRITIC-TOPSIS
METHOD

Pariwat Nasawat

14.40 - 15.00 u. 0OIB020 PERFORMANCE ANALYSIS AND ECONOMIC EVALUATION OF A 60
SOLAR CABINET DRYER TECHNOLOGY FOR AGRICULTURAL
PRODUCTS

Piyaphong Yongphet, Dongbao Wang, Natthawud

Dussadeec, Rameshprabu Ramaraj, Teadkait Kaewpuang
15.00 - 15.20 u. 0OIB021 QUALITY IMPROVEMENT LEARNING OF PRODUCTIVITY 61
IMPROVEMENT WITH QUALITY CONTROL CIRCLE
Prawach Chourwong

15.20 - 15.40 u. 0OIB029 DEVELOPMENT OF BANANA PRODUCTS TO ADD VALUE WITH 62

PROCESSING TECHNOLOGY SUITABLE FOR COMMUNITY

Nualrahong Thepwiwatjit

15.40 - 16.00 u. OIB030 GEOPOLYMER CONCRETE MADE FROM BAGASSE ASH AND 63
ALUMINUMWASTE
Kitti Onmak
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# ROOM 2

National Conference National Conference (115U nauanasiluseauyid)

08.00 - 10.00 U. | awmezilyusulanasiinsunsuseys o noUseyuugs 1

Oral Presentation (W aualyuuussee)

(Registration and Opening Ceremony at Chamchuri Hall 1)

Time ID Topic Page

13.40 — 14.00 . ONBO0O1 FEUUATITUAMAULNUUNUNRAG LU DIHOARNBNS 12

gsadu nagyauaduna, valsed dunsee, sgnd anasad

14.00 - 14.20 . ONB005 nsAnwagiauwiulsEneuINiagmaeidluwdy Lasnaaeu 13
AMAINTING

pranwal 9159m1ind

14.20 - 14.40 . ONB007 nsuszyndldinatianisussinananinlunsminunuazInngy 15
2IMTUaN

InIn3y lausny, ngwnr wsuuwie, lagasd dulw

14.40 - 15.00 u. ONB008 nsAnwINgAnTsuNITUTvinvesd AU lERUTEUUEIUIIN 16
LUUEL DY

WIWinY AFoIUAT, NIAN ABELDTEY, NTNONT WNFAT

15.00 - 15.20 w. ONB009 AMFIATIZINS IavesnasininnelatesulunisAnfsaniiians 17
gugudlihresiuiulraagldliihUssnnssia

NIAA (NAIWI, NGUYT WINNWLR, UseniAn Usiuwa

15.20 - 15.40 w. ONB010 AsadauasAILLAS DI E LIS 18
Asanwal waalua
15.40 - 16.00 . ONBO017 WAy TaRmaenaInmskUsiUlunAgnamnssy 20

tanNgI1Y WIAUIA
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# ROOM 3

National Conference National Conference (n15il1auanas1uluseAUYI5)

08.00 - 10.00 u. | awmeilousuionansitnsiun1suseys o noUseyuugs 1

Oral Presentation (Wiauakuyyssee)

(Registration and Opening Ceremony at Chamchuri Hall 1)

Time ID Topic Page
13.40 - 14.00 u. ONBO019 nsUszandldinaiia Hybrid AHP-TOPSIS dwsudintionnisuusgy 21
HaRA AN lel
FuAnA ot
14.00 - 14.20 w. ONB022 nsUsulRauantRllelndiuesuesianenyudeeNauiul uil 22

2WAIUAT 955)A9

14.20 - 14.40 wu. ONB025 auURn19nN1eNIMLaEANMISITULSINAYRIUARNUSTA ANV LIy 23
ayiand Aigassal
14.40 - 15.00 u. ONBO031 ANFOULNAIUNMI LN UAIELATDIDUMIINA I ULAID RS 24

LUULEBUNTZANTWIAENE NS UYL YL

Yy9718 dulssssy

15.00 - 15.20 u. ONBO034 MINaLTEUUnTIInduazeswwnandasezdmunelunay 25
ANYUBNBIAT

9587 WYs7

15.20 - 15.40 . ONB036 SEUUNTIVINTEAULLNDNS IR U I ukeUnaatulay 26
mewnalulad Narrowband loT

P390 unInay

15.40 - 16.00 . ONB037 MsUSeuisuUsEans A naeikuulAsIneUssa M sULRan Tty 27
NMTIATIERNnaeaIneINaeuliautuiieldsyyauiuduenas

Ay o aQ
uadsau uausiasy

16.00 — 16.20 wu. ONB013 AsuAALNULTUSAAAINNINATILMELAT DI ALNULTUSALRA 28
AU A

Usduns dJadunl

5|Page
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Itech2, 14 Building, Sakon Nakhon Rajabhat University

# ROOM 1

National Conference National Conference (115U nauanadiluseausis)

08.00 - 10.00 u. | awmegilpusulenasinsunsuseys o noUseyuaugs 1

Oral Presentation (Wiauakuyyssee)

(Registration and Opening Ceremony at Chamchuri Hall 1)

Time ID Topic Page
09.40 - 10.00 u. OIB033 EFFECTS OF FERMENTED UNDER-GRADE LONGAN 64
SUPPLEMENTATION IN DIET ON GROWTH PERFORMANCE AND
PROTEIN DIGESTIBILITY IN BLACK PIGS AND EFFECT ON EGG RATE,
YOLK COLOR OF KHAKI CAMPBELL DUCK
Prisana Akarapngsawad
10.00 - 10.20 w. OIB035 EFFECT OF MICROWAVE DRYING TECHNIQUE ON THE 65
CHARACTERISTICS AND STORAGE STABILITY OF TRADITIONAL THAI
SNACK FOOD (KHANOM LA)

Poonyaphetch Detphetchtharak

10.20 - 10.40 . ONBO004 aawwamam%mﬁamsJé’hsuaqmmmmazﬂ,uﬂwséfma%a@ai%aﬂ 29

YU VDNATUTY SEUINNNSIAANUSDU 1A auAsue

10.40 - 11.00 w. ONBO006 USinauuiiuansnesaUSinamnananuiasAun1nyeuilonsiuain 30
AsIAUGHNe (Indigofera Suffruticosa Mill) Mdnludswinanauns
278U UHAAAE

11.00 - 11.20 u. ONBO15 anuudwesiuneliaiuiieaduda aauenens wazlieusny 31
Iuﬁuﬁmuﬂmﬂmmi sudns A1 1397

11.20 - 11.40 u. ONB026 | meWmungniuvanlanuiiodundnfasivuvu vemge gassassand 32

11.40 - 12.00 u. ONB027 nsRaLNan ST ImesSyiuaslusiulaing 33

weI939 gagsusa

12.00 - 12.20 . ONB028 nsIansAuiensnaninUaendeguues 8 agredsiuveenay 34
LNBATNT DULNDWUNAITANN TWRIALLTINTT
AAITIAY ANIUAT

12.20 - 12.40 . ONB032 nsiansilgamualrddmiuinuasnsaulisiunalnnisgadu 36

ninenTNUDuggIiaTuneses Yminyisug

9AUNIY INAATNNLAT

6|Page



The 7" Rajabhat University National and International Research and Academic Conference (RUNIRAC VII) November 14 - 16, 2023, Sakon Nakhon Rajabhat University

v oo & 4 o o

M5UsEYUIYINITIEAVUINIYIA UasTEAUYIA 190308 AT of U] o - 0b WRATNIYY bebb Bl INVINGIETIVANINAUAT

s

L1 swnmade

RUNIRAC vt | The 7" Rajabhat University
s | ezons e e

https://runirac.snru.ac.th/

Poster Presentation Program

lavdy 1 8115 20 w1 IneIaes1vananauns

Poster

National Conference National Conference (751l iaussaduluszauIs)

08.00 - 10.00 u. | awmzidguiulonansidnsiunsuseyn a neUsyyaugs 1

Poster Presentation (¥ uauaivuluanas)

(Registration and Opening Ceremony at Chamchuri Hall 1)

Time ID Topic Page
09.00 - 12.00 u. HavasAIANUUIRiLluWsALsINUAeN Y SE UseAMEN TR 39
PNB005 Aranfuidonas
ANEY 3o
VALORIZATION OF BIODIESEL WASTE-CRUDE GLYCEROL FOR 40

BACTERIAL CELLULOSE PRODUCTION: AN OPTIMIZATION,
PRODUCTION, AND CHARACTERIZATION
95175 5ULYA

PNBOO6

NIHAUA N ILNBNEA LT ININANAYIARMFRNIIINNTEUIUNNT a1
ATUVINENFIU VDU

PNBOO8 o a o s a a faa 4 4 ¢ o 4
AUA SNWIIA dUR DUNTAINIY WITHY ARSI
wWogila yunssasie viadn aargag

ASANEIAMURAINAETRAVDIMIAIUABNLA B WNSUAMIAIARNS 42
PNBO11 ANALLLABNITINYAT UNINIREIVAANAUAT
AuUYIN 1AIATaFaY

Uszdninmeuesiduveusuveaniivayulng 5 via Ninasedigeu | 43
PNBO12 Waevee Diaspis echinocacti luan wiosujusnis
JysInd sad

NSNAUHERN A UTINIUTITARIMNTIINNTEIU 44

PNBO13 - .
YINT §IFTANTT

va ! IS A - <
AaNURTasUTINMINIABNEEN 1IN SN sLieLTu 45
PNBO14 TanUTUUTRUIRIUANINT 1Y JIMTAUATATETIUIY

193788 TgId9719
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Time ID Topic Page
09.00 - 12.00 w. PNBO15 NNSES1aLKUNANTSARLIERlunSNaRasTiiaas DIY ade 47

TUsunsumsuiames Cutlogic 2D
ASIYNG U8

PNBO18 AeunInUdaRsnAIndaLaINteanLazUdonresLTe3 48
Uezdnsy AnIngnasqna

PNB022 nsimIRERS TN B UANLAEY LN 49
A131 Based

PNB023 HATBINTZUIUMIIaA Lt usianuAmIstasuinsvesdalaledn | 5o
nad gassallnse

PNB024 nsfnwInIndudendmingdumnse Saccharomyces cerevisiae 51
dleriasinalusivluomstudmniulayu
1INAT AAIAN

PNBO25 Msdamsediilnn A iR iuesnunsns snowmy Seringuig 53
AR5 a1mUzas

PNB026 navesasaranelufsunasliinonun nudaiudd e 54

21 d1599y3ud, Fauns 9150, algweA U
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POSter Poster Presentation (iausiuulvaines)
International Conference International Conference (MsinauenaUlusEaULIUITIA)
Time ID Topic Page
09.00 - 12.00 wu. PIBO02 THE DEVELOPMENT OF A SMART FARM SYSTEM FOR 67

WATERING IN THE DATE PALM GARDEN BY THE
APPLICATION OF INTERNET OF THINGS TECHNOLOGY: A
CASE STUDY OF SUAN KLOMSAKUL PHETCHABUN
Eakbodin Gedkhaw

PIBO04 CARBON-SILICA COMPOSITE AS ADSORBENT FOR REMOVAL 68
OF METHYLENE BLUE DYE
Supattra Budsaereechai
PIB009 REPRODUCTIVE AND PRODUCTIVE PERFORMANCES OF 69
SIKHIO DAIRY COOPERATIVE SMALLHOLDER FARMS
Catthareeya Sukwan

PIBO16 OVER/UNDERVOLTAGE ISLANDING DETECTION TECHNIQUE 70
FOR GRID-CONNECTED INVERTER IN MULTI-DISTRIBUTED
GENERATION
Manop Yingram

PIBO17 FABRICATION, MODELING AND TESTING PERFORMANCE OF 71

BULK THERMOELECTRIC COOLER
Silvia Putri Rahmawati

PIBO19 EFFICACY OF GASEOUS OZONE ON THE REDUCTION OF 72
MICROORGANISMS IN GINGER TEA
Angkhana Chuajedton

PIB0O20 HEALTH RISK RELATED TO URANIUM-238 INTAKE IN MAIZE 73
Phatchada Nochit
PIB021 STABLE CARBON ISOTOPE TECHNIQUE FOR EVALUATING 74

SOIL ORGANIC CARBON BETWEEN RICE-CORN ROTATION
AND CORN MONOCROPPING
Wutthikrai Kulsawat

9|Page
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STUUNTIIUAUAUMNVUNUN AAA s ULETLoaRans

A Foot Location Sensing System on an LDR Sensor Floor
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Recognition of foot placement can be applied to many areas. For example, in case of physical therapy, this allows
patients or physiotherapists to know whether the patient is practicing walking correctly or not. In another case, exercise and
fitness assessments of the elderly require to know the stride distance in different directions. Therefore, the objective of this
research project is development of a system that can detect the foot placement. It consists of two parts: a foot location
sensing pad that uses light-dependent resistor (LDR) sensors embedded into the pad as an 11x11 grid pattern and an analysis
and visualization program, running on a computer, receives sensor data from the foot sensing pad in order to display on the
screen. The experimental results showed that the developed system can accurately detect the location of the feet and the
distance between the feet. The sensing pad can be joined in various patterns in order to increase the space for practicing
walking. Besides, the step length can be calculated and displayed on the screen. The advantages of the system are low cost,

enlargeable sensing area by joining pads, and solid visualization.
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Study and Development of a Composite Material Made from Residual Material in

Lotus Paddies and Mechanical Property Testing
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The objectives of this research are 1) to Study and develop production processes and properties of polymer
composite materials from waste materials from lotus ponds 2) to provide knowledge and promote the occupation of farmers
in Ban Don Sub-district, U Thong District, Suphanburi Province. The result found that selecting lotus stems and lotus leaves
by baking in an oven at 80 °C for 12 hours by dividing the lotus stem and lotus leaves into small pieces that were suitable
in range of 0.2 - 0.7 millimeters with high speed blender and studied the amount of polyvinyl alcohol binder at volume 10,
20, 30, 40 and 50 grams. The processes were mixing with water-soluble polyvinyl alcohol, heating and mixing with residual
materials and spreading the mixture evenly in the mold with the size of 20 * 20 * 0.5 cm and extrusion at 140 °C for 5
minutes. The composite material has more than 500 grams per cubic centimeter. The result found that the composite
material from hot pressing had smooth surface and strength. Using coating of material with epoxy resin with thickness of 0.5

millimeters helped to increase strength and prevent water absorption, also added beauty of material. From the mechanical
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property testing by flexural strength test of lotus stem coated with epoxy found that the flexural and modulus of elasticity
increased with the amount of added polyvinyl alcohol binder. It has the highest elastic modulus of 5,980.43 MPa and the
highest test strength of 67.49 MPa. because the binder would help the adhesion of residual material and increased the

density of the material according to the amount added.
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The Application of Image Processing Techniques for Locating Areas
and Grouping Fish Feed
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The objective of this research was to compare the measurement of fish feed between human visual counting and
the use of Threshold image processing technique and Edge detection, and then grouped fish food obtained from the area
of image processing technique by dividing fish feed into 3 groups: 40 grams, 80 grams and 120 grams for 3 replications. The
results revealed that the use of Threshold image processing techniques yielded values (181, 317, 538 cm?) closer to human
visual counting (227, 448, 683 cm?) than the Edge detection method (118, 143, 202 cm?). It provides 71-80 % accuracy, while
Edge detection determination provides 30-52 % accuracy. This research can be further developed as a guideline for defining

the command conditions for hardware devices to control the automatic feeding of fish.
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A study of load-capacity behavior of underground water storage tanks in pile

foundation system
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This research aims to studies numerical investigation of the load-capacity of water tanks on piles placed on the
sandy soil layer when the water tank starts loading and unloading by the water level. The information data of soil boring
test, piles, 20 x 20 meters width and 4 depth water tanks were used to investigate math model by PLAXIS 2D program. Mohr-
coulomb model was used to specify the layer of soil, that drainage characteristics for sandy soils. In the part of the water
tank and piles, the linear elastic properties are defined, and a part of piles and soil was defined with skin fiction. Perform a
vertical force analysis on the tank at 0.50, 1.00, 1.50, 2.00, 2.50, 3.00, 3.50 and 3.75 meters and reduce the water level at
3.50, 3.00, 2.50 and 2.00. meters respectively. The results of this research were present in the form of the relationship of the
load capacities and piles settlement, the mathematical model by PLAXIS 2D program could predicted the load capacity of

piles of water tank similarly to the test results by the dynamic method.
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An analysis of the power flow under the condition of installing an electric

vehicle charging station based on the business sector
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This research studies the impact of installing an electric vehicle charging station on the joint load of business users
by using the standard IEEE 34 bus system. The objective is to study the effect on the system for consideration in planning
to support the expansion of the electric vehicle load and the electric vehicle charging station expansion in the future. The
researcher has a method to study the effect by testing the standard test system and the system with pressure and current
control with the IEEE 34 bus system standard by using the OpenDSS test program to simulate power flow, which is a royalty-
free program.

The simulation results obtained when installing an electric vehicle charging station in conjunction with a business
load is to install on a 1-kV station, able to install 2-stations without affecting the system by simulating a three-phase load is
equivalent to installation in a three-phase supply bus.

The expansion of electric vehicle charging stations can impact business load utilization, daytime power consumption,
and electric vehicle load expansion. Therefore, the installation of the electric charging station must simulate the load with
other load types, which has an effect on residential type load connection and load the next industry type.
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Creation and development of traffic marking machines
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From research with the purpose of creating and developing a traffic marking machine. By making lines according to
size to use traffic lines along the road, parking lot or other areas. The appearance of the machine will have a structure made
of wrought iron with 3 main wheels, 1 as the front wheel and the other 2 wheels as the rear wheels .It uses a small general-
purpose engine of 5 horsepower as the source of power, transmitting power through a belt set to a high-pressure air
compressor of 3 bar. That serves to deliver the paint to the nozzle Where the said device will be installed on the top of the
structure and the end of the structure. There is a 10 liter oil paint tank installed with a valve to control the amount of paint.
The bottom of the machine is equipped with a set of nozzles. Whereas the nozzle set will receive the paint from the tank

through the pipe that walks on the structure.
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In evaluating the performance of the traffic marking machine The performance appraisers are experts in machinery.
and 3 traffic line worker who tried using the traffic line machine. and then perform a performance assessment.

The results of the overall performance assessment were at a good level. The details of the performance assessment
of the traffic marking machine This time, it was divided into 3 aspects, namely, The physical performance was at a good

level, the usability performance was at a good level, and the maintenance performance was at a good level.
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Incinerator for waste materials from industrial processing
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The purpose of this research is to study and build a 2,000liter biomass incinerator for the production of biomass
charcoal from industrial processing waste. By using the principle of removing moisture from the wood and causing a
combustion process called the carbonization process, Where the traditional burning process faces the problem of charcoal
burning that takes a long time and wastes fuel. In addition, the thermal efficiency is low due to a large amount of heat loss
from the furnace to the outside. In this research, insulation (ceramic fiber) to cover around. From the study of 3 replications,
it was found that the incineration of biomass residue after processing to change from wood to charcoal takes an average
time of 19 hour 1 minute with a maximum average temperature of 529.17 degrees Celsius and the study of all 4 processes
of converting wood into charcoal used different periods by Process 1: dehumidification it took an average of 199 minutes.
Process 2: Turning wood into charcoal took an average of 97 minutes. Process 3: Charcoal purification it took an average of
284 minutes. Process 4: Cooling it took an average of 620 minutes, resulting in the incinerator reducing heat loss and reducing
the burning time of the biomass furnace. Removal of crude oil (TAR) form wood. That get high quality charcoal, good for

health because there is a charcoal purification process.
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Using the Hybrid AHP-TOPSIS Technique for Selecting Product Processing for

Bamboo Products
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Improvement properties of geopolymer mortars mad from sugarcane bagasse ash
blended with dust lime stone.
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This study investigates the properties of geopolymer mortars sugarcane bagasse ash (SBA) blended with dust lime
stone (DLS) and replacing 10% to 30% of natural sand (NS) with sodium hydroxide (NaOH) and sodium silicate (Na,SiO5) at a
ratio of 1:2. The geopolymer mortars were prepared from SBA as source materials and activated by NaOH/Na,SiO; solution
10M concentrate. The specimens were cured at 40°C and 100°C for 24 days and then tested for compressive strength, water
absorption and microstructure. The results showed that the DLS improved the workability and strength of the geopolymer
mortars, especially at higher replacement levels and curing temperatures. The water absorption of the geopolymer mortars
decreased with increasing DLS contents, indicating lower porosity and higher durability. The microstructure analysis revealed
that the DLS and SBA contributed to the formation of geopolymer gel and calcium silicate hydrate (C-S-H) phases in the
geopolymer matrix, which enhanced the densification and bonding of the geopolymer mortars. The study demonstrates that
DLS can be used as partial replacements of natural sand in geopolymer mortars made from SBA to improve their performance

and sustainability.
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Physical properties and compressive strength of the interlocking block from foam waste
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This research aims to study the optimum sand ratio for the interlocking block forming method by use foam solution.
This foam has been developed from the mixture of 35 wt% foam waste in benzene for use as cement substitution. Foam
solution was mixed with the different sand compositions in the range of 60 - 80 wt%. It was found that mixed sand in the
range of 60 - 80 wt% could be formed process. The results of physical properties presented the high packed sand
particles. Sand composition with 60 - 80 wt%. show higher compressive strength value than the standard level. The
maximum compressive strength value was obtained in the sample with 70 wt%. This condition had the optimum sand

mixture for the interlocking block.
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Drying banana sheets with a small greenhouse solar dryer for the community
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The objective of this research was to construct and evaluate the performance of a small greenhouse solar dryer for
drying banana sheets. The research consists of two parts. The first part is to construct a small-scale solar dryer with a
greenhouse type, while the second part focuses on the drying of banana sheets. The mini-greenhouse solar dryer has
dimensions of 120 centimeters wide, 160 centimeters long, and 120 centimeters high. The components of the solar dryer
consist of, two product shelves, ventilation fans, temperature measuring and control devices, battery chargers and solar
cells. The drying process begins with the ripe banana being pressed into a flat sheet. The width is between 10-12 centimeters.
Length between 18-20 centimeters, thickness 0.2 centimeters, amount of 50 balls. Imported into the solar dryer with
temperature and weight data recorded every 30 minutes until no change in weight. The results showed that the temperature
inside and outside the solar dryer was in the range of 34-72.8 °C (average temperature58.20°C) and 34-39°C (average 36.82°C)
respectively. The relative humidity inside and outside the dryer was in the range of 25-79.2%RH (average 43.81%RH) and 29-
70%RH (average 39.7%RH), respectively. The initial moisture content of the dried banana sheet was 83%wb, and the final
moisture content was 13.15%wb. All drying processes were 8 hours. From economical point of view, the investment return
point is around of 6.2 months.
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Development of an intelligent system for particulate matter air pollution

monitoring for indoor and outdoor environments
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This research presents an intelligent system for the measurement of indoor and outdoor intensity of particulate
matters in air pollution. The purposes of this research are
1) to develop micro dust particle detection equipment that is capable of reporting real-time results for both indoor and
outdoor usages, 2) to develop micro dust particle detection system that is able to report real-time results on website through
web browsers on computers and smart phones, and 3) to collect data and evaluate the air quality levels which present dust
particle levels in ug/mm?’ and air quality indices values.

In addition, this system indicates the presence of real-time PM2.5 and PM10 dust particle levels through colored
bar gauge which indicates air quality levels. Users can also review obtained statistical information of real-time and past time
certain data depicted in the forms of graphs and tables exhibiting dust particle levels. Moreover, there is an alert system of
the exceeding pollution value through LINE application when the set standard value is exceeded.

In particular, the results of the developed prototype are compared with that of standard equipment employed by
the dust particle detection station at the OTOP Center, located at the heart of Ubon Ratchathani’s Muang District. It was
found that the obtained data were similar. Thus, the developed prototype can be used to measure dust particle levels.

AEIAY: TrUUnTIVIRNL; Huazeasyinian; AanINeINIe; uounaintiulal
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Water level monitoring system for flood notification via LINE application
using Narrowband loT
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This research presents a water level monitoring system for flood notification via the LINE application using
Narrowband loT (NB-loT). The objectives of this research are as follows: 1) To design and develop a prototype device that
measures the water level using NB-loT technology. 2) To evaluate the efficiency of the water level monitoring system in
issuing flood notifications through the LINE application. In the research methodology, we designed and developed a
prototype device using NB-loT technology to collect real-time water level data from the location where the prototype device
is installed. Additionally, we implemented a module to collect real-time water level data from the M7 water level station
of Moon River, Muang District, Ubon Ratchathani Province. We incorporated this data into an information system for further
analysis. The system compared water level measurements from both sources based on predefined alarm thresholds: the
prototype water level measuring device and the M7 water level measuring station. If the water level of either source reaches
the predetermined alarm threshold, flood risk alert messages are sent through the LINE notification. The performance
evaluation revealed that the prototype device accurately transmitted water level data with NB-loT technology, achieving a
representation accuracy of 96.68%. Moreover, the system precisely issued flood alerts through the LINE notification,
representing 97.33%. Overall, this research successfully alerted residents in flood-prone areas to the risk of flooding, enabling
them to prepare in a timely manner.

AIEIAgY: NISUIuFeUKUUITEAlNI; N15IATEAUL; NB-OT; lavuaunandi
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Comparison of Performance of Deep Neural Network Models
in UAV Image Analysis for Cassava Trees Identification
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The objective of this research is to compare the performance of deep learning neural network models in analyzing
aerial images taken by unmanned aerial vehicles (UAVs) for cassava trees crop identification. The data collection tools used
include UAVs and ground control points (GCPs) consisting of seven points in the experimental field. A deep neural network
(DNN) model, specifically the YOLO V8 model, was employed for image analysis. The researchers conducted experiments
using three versions of the YOLO V8 model: S, M, and L, which are deep learning models used for object detection and
localization in images. The research involved dividing the dataset of the cassava trees crop into three groups: the Train Set,
Validation Set, and Test Set, with a total of 100 epochs for processing using the YOLO V8 models. The results of the
experiments showed that the YOLO V8 model achieved the following performance metrics: for the S version, mAP (mean
Average Precision) of 67.0%, precision of 70.3%, and recall of 61.7%,; for the M version, mAP of 66.5%, precision of 68.9%,
and recall of 62.4%; and for the L version, mAP of 65.5%, precision of 68.3%, and recall of 63.0%. The models are ranked in

descending order based on their mAP values, from the highest to the lowest.

AEALY: WEHUIEY; UssansnIm; Sauulasiyessamiigsndaan; A maeaInaImagdlsaudy
Comparison; performance; Deep Neural Network Models; UAV image

ONBO37

27 |Page


mailto:bundit8682@gmail.com

The 7" Rajabhat University National and International Research and Academic Conference (RUNIRAC VII) November 14 - 16, 2023, Sakon Nakhon Rajabhat University

M5UsEYUIYINITIEAVUINIYIA UasTEAUYIA 190308 AT of U] o - 0b WRATNIYY bebb Bl INVINGIETIVANINAUAT 2

LI swipade

RUNIRAC vt | The 7" Rajabhat University
s | ezons e e

https://runirac.snru.ac.th/

nsranwsuldUfARaInMnATudleeIa s awsuliu fARadun e
PRODUCTION OF PARTICLE BOARD FROM INDIGO RESIDUE
USING A LOW-COST PARTICLE BOARD PRESS MACHINE
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Indigo residue is agricultural waste from the production process results of indigo dyed fabric, which has an impact
on the environment and community. Using indigo residue to make particle boards is a way to add value to waste in the
community and reduce environmental pollution. This research emphasizes on creating a process for producing particle
boards from indigo residue and creating a prototype of a low-cost particleboard press machine. The study found that the
process of producing particle board from indigo residue without using heat, can produce particle board with a maximum size
of 60x60 centimeters and has a smooth consistent surface. The sheets are not bent and have satisfactory stability. The
production process was produced using a prototype of a low-cost particleboard press machine, with a structure that is not
complicated. The materials used in production are readily available, able to produce work as desired and with a satisfactory
production rate also the maintenance is simple, and highly durable. The production from the particle board can be applied
in a variety of applications such as both ceiling work, thermal insulation, sound deadening panels, other architectural

decoration materials.
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Kinetic degradation of antioxidant activity in tomato paste during the

heating process
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Industrial tomato is an important economic crop of Sakon Nakhon Province. Each year, more than 60,000 tons are
processed into tomato paste. This research aimed to study the tomato paste antioxidant activity degraded from the different
heating process temperatures of 75,85 and 95 °C during heating from 0-30 minutes. Antioxidant activity was investigated by
DPPH (2,2-diphenyl-1-picryl-hydrazyl-hydrate) assay and found in tomato paste was determined 212.23 mg/ml. The results
indicated the increase of heating gave a higher degradation rate of antioxidation activity. Antioxidation activity degradation
fitted to the zero-order reaction kinetics. Temperature dependence of degradation rate constants (k) in tomato paste was

expressed ad activation energy that was estimated to be 383.79 kJ. Mol
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(Indigofera Suffruticosa Mill.) inanTudnInanauns
Differences in lime contents affecting yield and quality of indigo paste derived

Indigofera Suffruticosa Mill. which produced in Sakon Nakhon Province
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Natural indigo fabrics are 1 of 5 Geographical Indicators products of Sakon nakhon that used natural cotton dyed
with indigo dye which is an indigo paste produced in Sakon nakhon province. The indigo paste is made from indigo pigment
mixed with lime, then collected in sediment and water released. From a variety of production sources, the objective of this
study the different amounts of lime used in indigo paste production from Indigofera Suffruticosa Mill. A completely
randomized design was used in 7 treatments as 0, 3, 6, 9, 12, 15, and 18% of indigo plant fresh weight with 3 replications.
The obtained indigo content was collected for CIE color measurement. The results showed that lime filling level 9% of
indigo fresh weight gave the highest of indigo at 103.67 gram per kg and pH in each level O, 3, 6, 9, 12, 15, and 18% are?.7,
8.5, 10.7, 11.1, 11.2, 11.2, and11.3, respectively. Then, data were collected from 30 persons of indigo paste producers in
Sakon nakhon province, 8-12% of lime was used widely more than 75%. This indicates that indigo production can be utilized
and manageable for storage. There is an appropriate calcification range in order to achieve both high quantity and good
quality.
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SOIL HARDNESS UNDER EUCALYPTUS PLANTATIONS, RUBBER PLANTATIONS AND
CONSERVED FORESTS IN MUKDAHAN FOREST PLANTATIONS
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A study on the utilization of Mukdahan forest plantation linked to soil properties in the area Mukdahan Forest Park Mukdahan
Province Three areas were selected: 1) rubber plantation plots; 2) eucalyptus forest plantation plots; 3) conserved forest areas. (Natural
forest) Placed 21 sample plots of 10x10 meters in size, divided into 9 plots of rubber plantation plots, 9 plots of eucalyptus forest
plantations, and 3 plots of natural forest using Stratified random sampling methed, in the 10x10 meter sampling plot, five soil data
collection points were determined at the level of 0-5 cm and at the level of 20-25 cm. eucalyptus forest park The area of the plot
to build a rubber tree plantation. and protected forest areas (Natural forest) found that the vertical average soil hardness at the soil
surface level of all 3 areas is soft soil. and the soil becomes harder as the depth increases Soil hardness in the upper layer (0-5 cm)
in the natural forest area. has the strongest soil And at the depth of 20-25 cm, the soil hardness of eucalyptus forest was planted in
the plot area. Soil moisture found that the area of the plantation of the rubber plantation. There was more soil moisture than both
areas. And the pH of the soils of the 3 areas were not different.
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Development of Fish Ball Product from Chacunda Gizzard Shad

(Anodontostoma chacunda) as a Community Product
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The objectives of this research were to study the appropriate formula and evaluate the physical quality, microorganism and
organoleptic properties test of fish balls from the Chacunda Gizzard Shad (Anodontostoma chacunda) for developing to the
community product. The experiment was started by studying the type of starch that was suitable for making products. Three types
of starch were studied, namely tapioca starch, corn starch and wheat starch. The results showed that the tapioca starch was the most
suitable for producing fish balls. Because when heated, it has a firmer texture than other types of starch and received the highest
score from the panellists. After obtaining the suitable starch type, the appropriate amount of cassava starch was studied to produce
fish ball. The results showed that the addition of cassava starch increased the product color value L* a* and b* value but the moisture
content was decreased. When evaluating the sensory test by the panellists, it was found that the consumers gave the highest score
in the appearance, color, taste, texture and overall preference of products at the ratio 25:75 of cassava starch to fish meat. When the
product was tested for microbial quality, it was found that the total microbial content of fish ball products decreased with increasing
the starch content. In this regard, the microbial quality of fish ball produced from the Chacunda Gizzard Shad (Anodontostoma
chacunda) was not exceed the community standards.
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Development of Puffed Rice Cereal Supplemented Protein with

Water Meal Powder
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The objective of this research was to develop the puffed rice cereal product that was supplemented with the water
meal powder at different levels. The obtained product was analyzed the physical and chemical properties and sensory
evaluation. The experiment was started by collecting the water meal from the culture pond, cleaned and filtered via filter
cloth. Then, the water meal was dried at 60°C for 18 h or until the moisture was decreased to 9-10%. Dried water meal was
ground and sift through a sieve and then analyzed the chemical properties. The water meal powder was used as an ingredient
for the puffed rice cereal product. The ingredients were consisted of syrup, cereals and water meal powder that was varied
at 0.5 1 and 1.5%. The mixture was mixed and formed to be the puffed rice cereal product supplement with water meal
powder. Following, the products were analyzed the quality. The results showed that the protein and moisture content of

the water meal powder were 24.09% and 8%, respectively. The optimal temperature and time to produce the puffed rice

cereal was 60°C for 4 h. The product was expanded, brownish and could be formed to make the puffed rice cereal that

was supplemented with the water meal powder.
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Soil Quality Management for Sustainable Producing High Safety Vegetables no. 8
with Farmers Group in Panom Sarakham, Chachoengsao, Province
ARSI ASTUAT , MINSNE 1RonllY, aussall Fausny

ardvnell angdvermansuazivalulad uninedusudgsvuesuns Ussmealve

* Corresponding Author: tassakons@gmail.com

UNANED

o

ARERRIDEY

o

nUszasdiiie 1. Anvidoyanmuamiuiiud o nunansau 2.asdane 2. Weuddymnisnisdanisiuluns
Ugniinuasnsogaues 8 egradaiiu man1sAnudnune wasaunwiy wuRuuinaiidugeiuming auaRnudunsadnds
nsnseu evnsieneiamnmaudosiuduiu 10 was uddld 3 Ussin Ao 1) fusudunse anmnsngeu 2) Ausauly
nwanden anmnsnseu 3) Augniudiafuveny anmnsagou wansAnwIMIUTUURALE 6 ganisvaaes dall yan1mmeans 1
YAATUA © AUBEIUALY YANTIVAGDY 2 1 AL 1 A9 + YuENdY 1 @9 + TEMNAU 1 49 gAn1TNAABY 3 AU 1 dau + 98
uznd1n 1 dm + Bdunau 1 daw + Jgmanyadl 1 d3u ¥AN15NAaed 4 : A 1 diu + Yeugning 1 @ + Pdunau 1 dm + o
niIN 1 @ YANITNAARY 5 AY 1 @ + Yeueni1 1 dw + idunav 1 daw + Jonenyaid 2 @ + Jovain ¥ di1u uagyanis
MAAAed 6 1 i 1 dau + euenin 1 d1u + Adunau 1 daw + Taquideisndeudeianis 1 dw uazUgndn 3 wia Ao

ﬁﬂmwéjﬂ (Brassica Chinensis Linn.) inAgtiniiaviesl (Brassica Oleracea var alboglabra) LLaswﬂﬁwu (lbomoea aquatica Forsk.

Var. Reptan) nuinauusziani 1 ndwinisusulieaulgninningds gan1sveass 5 Winandndian yan1smaaes 3 inanan

q L]

°

FosA9 uenuIganIIeaes 3 Tinamlsiigandn (131,648 vmsslised) msugndnaztiuiinnen ganisvaaes 4 linandnada

q q

(539,840 U mstalssial) nsUaninysduganismeaes 5 nandauasnanilsasfianyac 468,800 vmsialseel Auussnnil 2 wui
n3UgnAnnaeds yan1snaaes 3 linandndiign (214,976 vimselised) nsugndnazdiianen ganisvaaes 5 inandnfian
(251,096 unsialssial) nsUandndedunuinganismaaes 3 Wilsaean 516,800 vnsialssed Aulszinnil 3 Ugndinagiinvey

yansviaaes 5 Wiadiign (530,240 umslelssod)

This research aims to 1) Study of soil quality in Phanom Sarakham District, Chachoengsao Province 2)To solved the
problem of soil management for sustainable vegetable cultivation No. 8. The results of soil characteristics in Phanom
Sarakham District, Chachoengsao Province showed that the soil was Maha Pho. It has to be acidic to acid, The soil condition
of the farmers was analyzed by preliminary analysis of 10 farmland: divided into 3 types were 1) Sandy loam, weak acid
state 2) Very fine sandy loam, weak acid 3) Laterite soil, weak acid. The results of research to improving the soil by designing
6 experiments to growing 3 types of vegetables: Brassica Chinensis Linn., Brassica Oleracea var alboglabra. and Ipomoea
aquatica Forsk.Var.Reptan. This research soil improvement found that the type 1. planting Brassica Chinensis Linn. Showed

that The best productivity was experiment 5 but experimental set 3 gave the highest profit.(131,648 baht per rai per year).
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Growing Brassica Oleracea var alboglabra in Experiment 4 gave the best yield and profits. (539,840 baht per rai per year)
Planting Ipomoea aquatica Forsk.Var reptan experiment 5 show that the highest yield and profit, worth 468,800 baht per rai
per year. Type 2 found that Brassica Chinensis Linn. grown in Experiment 3 was the highest yield and profit (214,976 baht
per rai per year.) Chinese Kale experiment 5 gave the highest yield and profit. (251,096 baht per rai per year). Planting
Ipomoea aquatica Forsk.Var. reptan it was found that this soil has the best yield when compared to other types of soil.While
the experiment 3 and 5 gave the nearly result but experimental 3 gave the highest profit at 516,800 baht per rai per year.

Type 3 growing Brassica Chinensis Linn. were found experiment 5 gave the best results. (530,240 baht per rai per year)

AIEIAY: NI5IANIIAY; ANUAeRA; 8981; ausTunT)
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New value chain management for upstream farmer through the mechanism of

absorbing local resources to support Nang Rong pounded unripe rice business
Buriram Province
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The objectives of this research were 1) to analyze the supply chain of value chain management for upstream farmer
of Nang Rong pounded unripe rice business in Buriram Province; and 2) to develop a new value chain management system
for upstream farmer through the mechanism of absorbing local resources to support Nang Rong pounded unripe rice business
in Buriram Province. The results revealed that when analyzing the new supply chain of paddy production, the research team
jointly designed a new supply chain process for rice production by letting the farmers to voluntarily change the land to grow
glutinous rice to meet the demand for paddy of Nang Rong pounded unripe rice producers. There were a total of five groups

which comprised 33 farmers who voluntarily participated in the conversion to paddy planting with a total planting area of
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193 rai spread in four sub-districts in Khu Mueang District, Buriram Province. And result of the development of a new value
chain management system for upstream farmers through the mechanism of absorbing local resources into Nang Rong
pounded unripe rice business, for fair benefit sharing, a network of cooperation from both government agencies and the
private sector was created with those three upstream stakeholders who have transferred and extended the management
results to create a new value chain of Nang Rong pounded unripe rice products to other areas. When evaluating the results
of the project, it was found that the capabilities of the upstream entrepreneurs in the five entrepreneurs' areas were
enhanced resulting in an increase in product value per group per month by 13.12 percent, causing the community to have

an increased income by 5.61 percent.

ArdAgy: vaslanme i inwmsnsaudy; Drashuneses; nalnnisgaduninensiiugu
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Effect of the Durian Charcoal Briquettes Density on the Fuel Properties
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This research aimed to examine the fuel characteristics of the charcoal briquettes from durian rind which had
different densities. The composition of charcoal briquettes were durian rind charcoal 10 kg and tapioca starch 0.3 kg. The
cold extruder with hydraulic machine was used to produce the charcoal briquettes for examining the fuel characteristics.
The results showed that the charcoal briquettes using hydraulic pressure at 0.5, 1, 1.5, 2, 2.5 and 3 tons gave density between
450 — 750 kg/cm2 and the average fuel calorific value at 3,890, 4,079, 4,100, 4,160 and 4,197 kcal/kg, respectively. From the
result indicated that when the charcoal briquettes at the same volume increased the density, it resulted in the high heating

value.
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Valorization of biodiesel waste-crude glycerol for bacterial cellulose production:

An optimization, production, and characterization

Suksun Tansiri', Jirayus Woraratphoka?, Pakjirat Singhaboot?, Varavut Tanamool® "

Chemistry Program, Faculty of Science and Technology, Nakhon Ratchasima Rajabhat University, Nakhon Ratchasima, Thailand.
“Department of Applied Biology, Faculty of Sciences and Liberal Arts, Rajamangala University of Technology Isan, Nakhon Ratchasima, Thailand.

*Faculty of Agricultural Product Innovation and Technology, Srinakharinwirot University, Nakhon Nayok, Thailand.

* Corresponding Author: Varavut.t@nrru.ac.th

Abstract

Biodiesel production is a fast-growing alternative fuel that can be applied to a conventional diesel engine. The by-
product of waste glycerol is the main component and contains the amount of some toxic compounds depending on the
sources of the substrate. In this research, non-detoxified crude glycerol was valorized to use as a sole carbon source for
bacterial cellulose production. However, the property of crude glycerol is necessary to investigate. The results demonstrated
that the main components of the crude glycerol determined by GC-MS were glycerin, followed by 9-octadecenoic acid,
hexadecanoic acid, linoleic acid, and other compounds, respectively. Subsequently, the optimization of bacterial cellulose
production by acetic acid bacteria using crude glycerol as a sole carbon source was conducted by the response surface
methodology (RSM) with the central composite design (CCD). The impacts of 3 factors, i.e., crude glycerol concentration,
yeast extract content, and pH value in media compositions were investigated. The results indicated that the media
composition was crude glycerol concentration of 1.50 %w/v, yeast extract content of 3.81 g/L, and pH of 5.79 obtained from
the optimum condition. The maximum bacterial cellulose obtained from the predicted model was 12.599 g/L, similar to the
experiment (12.642 g¢/L). Moreover, the cellulose structure produced from crude and pure glycerol was also characterized
and confirmed using FT-IR spectroscopy, X-ray Diffractometry, the scanning electron microscope (SEM), and Thermo

gravimetric analysis.

Ff’]ﬁ?ﬁ'z;l/: Bacterial cellulose; Glycerol; Biodiesel; Optimization
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Development of Kiln to Produce Biochar

from Waste of Aromatic Coconut Peeling Process
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Waste of aromatic coconut peeling process increasingly residue in Ratchaburi province. Sometimes, wastes are
illegally dumped into rivers and canals or used to fill land depressions without proper consultations which there are the
effect of environment. Therefore, the proper waste disposal methods or promoting communities to apply the waste for
increasing income should be adopted. In this research, the aims at design and develop the cylindrical biochar kiln which has
200 liters and L heat-square pipe into central. In the system, the pyrolysis is used to produce the biochar, and the syngas
from waste in kiln is returned to heat itself. The processing the biochar in the kiln was used 3 hours. The highest pyrolysis
temperature in side of the kiln is 650 °C. The heating values of coconut peel, coconut brunch and coconut shell were 27.0,
23.0 and 31.8 MJ/kg, respectively. All of heating values from biochar which made from waste of aromatic coconut peeling
process had higher than the heating value of the standard mark on the community product. Therefore, using the wastes of
coconut peeling process was recommended to produce several biochar community productions that increases the income
for the community and reduces the effect of environment.

ANFIRGY: 10NEIIITINN; b TagaeltaInnseuInITATUYIINENT I MeN; nTrUIumsinlslada
Biochar kiln; Aromatic coconut pilling process residues; Pyrolysis process
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A study of the diversity of insect species in the cow coop at the Zoological Farm

Faculty of Agricultural Technology Sakon Nakhon Rajabhat University
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Explore the insect species in the kennel at the animal science farm. Faculty of Agricultural Technology Sakon Nakhon
Rajabhat University Between 1 and 30 July 2021, with 3 survey methods, including hovering, swinging, water bottle traps.
and burying pipes in the ground The survey area was determined in a 1x1 meter cod, 5 points along the diagonal in each
survey method. The survey found insects divided into 3 groups: 1. Insects that are a nuisance to cattle, 2. Disease carriers in
cattle, and 3. Other insects classified into 10 species, including ants 1.42%, house flies. 12.09%, barn flies 3.08%, Drosophila
36.97%, mosquitoes 4.27%, and other insects 42.18%, all 6 insects surveyed in 5 survey sites showed Standart deviation (S.D.
) were 0.42, 0.10, 0.70, 0.06 and 0.09, respectively, from point 1, 2, 3, 4, and 5. The surveyed insect data were used as basic

information for farm management and to prevent breeding. species of disease-carrying insects

AIEALY: AUANuIAY; kuaswuzilsnand; Aennand; lawie
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Effective of five plant essential oils against larvae of scales insect,

Diaspis echinocacti under laboratory condition
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maeaedlundsiifngusrasifleAnunuszansnmuenitunenssveaniivayulng 5 ¥iafonyaiu (Rosa damascena
Mill, F.Rosaceae) ns¢ 11U (Amomum krervanh Pierre, F.Zingiberaceae) # vlas (Cymbopogon citratus, F.Gramineae) 152
(Amomum villosum, F.Zingiberaceae) wazautda (Chromolaena odorata (L.), F.Compositae) ALINTY 3 Wag 5 Wesidud 7
fralunssindevesdyisduiame (contact method) Tuanimiesuftints vhnmsnasedlaelinenansusaziinadluaunaas
fispasenszmunses uasthindeveslaadly vinnistufinnsmed 10, 30, 60, 90, 120 uay 180 Funit meldndosqanssmi lulasa
TaU viamsnaaesd 180 3wl nudansndathifunensameynadaaududy 5 wWesdus Wnadnienududu 3 Wesidud tae

naulvinadge Tnedie LT, Wiy 26.53 Junil

The objective were study on five essential oils including Rose (Rosa damascena Mill, F.Rosaceae) krervanh
(Amomum krervanh Pierre, F.Zingiberaceae) lemongrass (Cymbopogon citratus, F.Gramineae) Bustard cardamom (Amomum
villosum, F.Zingiberaceae) and Siam weed (Chromolaena odorata (L.), F.Compositae) against scales insect by contact method
under laboratory. Doses of 3 and 5 percentage of each essential oil were treated to filter paper and place aphids on the
filter paper. The mortality time were recorded at 10, 30, 60, 90, 120 and 180 sec. by stereo microscope. After 180 sec, The
result shown all essential oils at 5 percentage that gave mortality than 3 percentage. Essential oil of rose was high effective

and LTs, value was 26.53 sec.
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The Product Development of Food Seasoning from Cardamom
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This research aimed to develop the suitable formula of seasoning from the cardamom by studying the different
ingredients of the 6 formulars seasoning. The ingredients of the seasoning included cardamom shoots, cardamom leaves,
salt and sugar. The obtained seasoning was evaluated the sensory, analyzed the physical, chemical and microbiological
qualities. The sensory attributes of product that consisted of appearance, color, flavor, mellow taste and overall acceptance
was evaluated and the results showed that the 6 formulas of seasoning from cardamom were accepted from the consumers
with slightly like to moderate like. The highest score was the first formula (20% cardamom shoots and 20% salt) with the
score of 7.53. For the physical and chemical qualities, it was found that the color of product included lightness (L*), green-
red color (a*) and yellow-blue color (b*) were equal to 58.33 - 65.43, (-2.26) - 0.23 and 17.43 - 18.41, respectively. The
water activity was 0.42 - 0.44 that did not over the standard of 0.65. The moisture content was 5.40 - 5.86% that did not
over the standard of 13. In addition, the microbiological analysis found that the total microbiological, yeast and mold that
detected in the seasoning from formula one was in the standard according to the seasoning community product standards
number 494/2547.
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Biochar Properties produced from Agricultural Waste as A Soil Amendment
Material of Na Sai Subdistrict Nakhon Si Thammarat Province
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Biochar made from agricultural waste can be used to increase soil fertility. This research aimed to determine the
properties of biochar as a soil amendment material. It was done at the experimental fields of the Na Sai Subdistrict in Mueang
District, Nakhon Si Thammarat Province, which is sandy soil. In this study, biochar was made in a stove developed by the
research team. In the area, some of the most common agricultural wastes that can be used for producing biochar include
rubber wood, mangosteen leaves, straw and discarded mangosteen fruits. Physical properties of biochar that were studied
comprised organic matter, pH, electrical conductivity, Nitrogen, Phosphorus, Potassium, Calcium, Magnesium and Sulfur.
From the analysis of the biochar as a source of plant nutrients, it was found that biochar made from straw contained the

highest macronutrients and micronutrients while the biochar made from mangosteen fruits had the highest calcium content.
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For the next step, different combinations and proportions of biochar made from straw were mixed together with manure
and chemical fertilizer and used as a soil amendment material in a plot for growing Chinese flowering cabbage. The test
plots had a width of 2 meters, length of 3 meters and a height of 0.5 meters. The experimental design was complete
randomized design (CRD) with 6 treatments: (T1) urea fertilizer 0.2 kg/plot, (T2) biochar 1 kg/plot, (T3) biochar 0.5 kg and urea
fertilizer 2.8 kg/plot, (T4) without biochar or fertilizer applied as control, (T5) biochar 0.5 kg and manure 2.8 kg/plot and (T6)
manure 5.6 kg/plot. The result showed that at 40 days after transplanting, the Chinese flowering cabbage plants in treatment
T3 had mean stem diameter, plant height, canopy and fresh weight per plant that were higher than the other treatments to
a statistically significant degree (P<0.01) at 28.50 cm., 45.02 cm., 68.27 cm. and 190.58 g¢./plant, respectively. It can be
concluded that the use of biochar and urea fertilizer is suitable for a soil amendment material in sandy soil and can help

reduce chemical fertilizer use.
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PLYWOOD CUTTING LAYOUT IN DIY FURNITURE MANUFACTURING BY USING
CutLogic 2D COMPUTER PROGRAM
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The objective of this research was to compare the material loss from constructing rectangular furniture cutting
layout by the non-rotating guillotine method and a 90-degree rotating guillotine method. The CutlLogic 2D, a cutting software
optimizer, was used to plan plywood cutting in the production of 11 patterns of DIY furniture, 1-10 sets of each pattern. The
specimens were rectangular and or square in shape of various sizes. The two types of material cutting plans including non-
rotating guillotine method and rotating guillotine method were used for cutting of plywood sheet of 1,219 x 2,438 mm and
15 mm in thickness with minimal material loss. The results showed that there was no difference between the use of non-
rotating guillotine method and rotating guillotine method. Namely, the amount of used material, percentage of output and
the number of methods for cutting were similar. Cutting rotary layout using the guillotine plywood method with 11 patterns
of 4 sets or more showed less cutting time and total cutting length than the non-rotating guillotine method. A lot of scraps
of rectangular and or square shape were occurred from the guillotine method. Thus, the direction of rotation of rectangular
parts to create a standard plywood cutting layout affected the scrap size.
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GREEN MATERIAL CONCRETE BLOCK FROM NATURAL RUBBER
AND GOLDEN APPLE SNAIL SHELL
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This research aim to examine the proportions of Natural rubber and Golden apple snail shell crushed replaced sand
in concrete blocks. Using Thai Industrial Standards Institute 602/2547 Non-load type standard criteria to test the formability
of concrete block's compressive strength and heat transfer CON, NAOGAS, NAOGA10, NA5SGA5, NA5GA10, NA10GAO, and
NALOGA5 were the ratios examined.

The result showed that NAOGAS, NA5GAQ, and NA5GA5 can be used to make concrete blocks. compression power
The compressive strength of the concrete block combined with Golden apple snail shell crushed and Natural rubber was
lower than CON, at 18.37, 28.27, and 21.16 percent respectively. However, it is believed that all three mixing ratios can be
used to create load-free concrete blocks, as stated in Thai Industrial Standards Institute 602/2547. At shorter times, NAOGA5

and NA5GAQ are more heat-transfer than CON, but at longer times, no constituent is as heat transfer as the other.
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Development of Herb Silkworm Rice Cracker Product
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The objective of this research was to develop a consumer acceptable herb silkworm rice cracker product. The study
on the ratio of silkworm in rice cracker in 3 formulars including formula | have a silkworm ratio in 40 percent of the ingredients’
total weight, formula Il contains a 20 percent silkworm ratio in the ingredients’ total weight, and formula Il have a silkworm
ratio in 10 percent of the ingredients’ total weight. The nutritional value and the sensory acceptance test were determined.
The results of this research found that total ash of herb silkworm rice cracker of formula |, Il, and Ill were 1.17, 1.15, and 1.14
%Ash, respectively. The formula which highest moisture was formular I (1.57%) and followed by formular IIl (1.53%). In term
of nutritional value, the formula which highest protein was formula | (3.73%) and followed by formula Il (3.03%). The formula
which highest fat was formula Il (49.29%) and followed by formula | (45.26%). The formula which highest carbohydrate was
formula Il (55.79%) and followed by formula Il (48.97%). The formula which highest crude fiber was formula | (1.94%) and
followed by formula Il (1.91%). The formula which highest calories was formula Il (636.73 Kcal) and followed by formula |l
(615.36 Kcal). Moreover, the formula Il of herb silkworm rice cracker received the highest sensory acceptance score
(6.32+1.54). Therefore, the herb silkworm rice cracker product can improve the quality of local products by enhancing their

nutritional values to the product and may respond to the demand of the customers who desire healthy lifestyle.
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Effect of gelatinization on nutritional value in broken rice flour
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The purpose of this research was to study the effects of gelatinization on the nutritional value of broken rice of 4
types of broken rice flour: mixed rice, red rice, jasmine 105 rice and Ubon Ratchathani glutinous rice. The result found that
gelatinization significantly decreased the fat content of broken rice flour but had no effect on protein, carbohydrate, ash and
fiber content. When comparing each type of rice flour, it was found that mixed brown rice flour had the highest protein, fat
and fiber content but the lowest carb content. In addition, jasmine rice 105 flour has high carbohydrate content and low
fiber content same as Ubon Ratchathani glutinous rice flour. Unlike red rice flour, which is low in carbohydrates and high in
fiber. This study showed that the gelatinization resulted in a reduction of lipid content of rice flour but had no effect on
other nutritional values of broken rice flour. Moreover, mixed broken rice flour can be developed as an alternative flour for

health lovers.
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Study of Fermented Cassava Pulp with Saccharomyces Cerevisiae to Increase the
Amount of Protein in Concentrated Food for Cattle
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Saccharomyces cerevisiae 191159310 Tusyeglian 14 Ju Arpzuuusgaulagduunsn (marbling score) mauﬁaim;u 983¥1314 4.0-
5.0 daunguineesitldnintudiusndsmiingaufugdunid Saccharomyces cerevisiae awnsusin luszziian 21 Yu fdaAazuuy
spvlasfuunsn (marbling score) waaiiiolatu fosnd1 4.0 fadugnsemsndnnnsfudUsndmingdunis Saccharomyces

]

cerevisiae Lumadannisldninensluiiui wewmuniuemsiifinaunmdmsunsldbsdagusely

This research was to study the effect of cassava pulp fermentation time with Saccharomyces cerevisiae
microorganisms on protein content in concentrate feed for fattening cattle. The study was divided into 2 parts: (1) the
analysis of protein content and nutritional properties of cassava pulp fermentation with S. cerevisiae microorganisms at 14
days of fermentation and 21 days of fermentation for fattening cattle. The results revealed that the composition of the
cassava pulp after a 21-day fermentation process with S. cerevisiae included the following elements: 21.28% protein, 77.32%
moisture, 9.64% fiber, 0.62% fat, and 5.32% ash were more significant than the 14-days of fermentation. The results were
more significant than the 14 days of fermentation with a protein content of 18.40%, moisture content of 62.56%, fiber of

12.36%, fat of 0.44%, and ash of 6.65%, respectively. Part (2) was to study the level of cassava pulp and microorganisms
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suitable for feed for fattening cattle in the last 3 months of the fattening process. In the study, the samples were separated
into 2 groups, with fattening cows in each of the 3 groups of experiments. The results showed that the duration of
fermentation of cassava pulp with S. cerevisiae affected the marbling score of beef. The sample group used fermented
cassava pulp with S. cerevisiae affected in the fermented medium at 14 days of the fermentation, showing the beef cattle's
marbling score was between grade 4.0 - 5.0. While the samples using cassava pulp mixed with S. cerevisiae in the fermented
medium at 21 days of fermentation had low marbling scores of beef cattle over 4.0. Therefore, the formula for fermented
cassava pulp with S. cerevisiae is an alternative to using local resources to develop a quality feed for cattle breeding in

agriculture.

AraAgy: emnslaile; nnduavenas; 9dun3e layy; 09m159u; lvduunsn
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AN5IANTISADYVITINNALALIEAIVIUNBATNT BILNDWUNG AININAIUS
FARMERS MANAGEMENT OF MAIZE STUBBLE, MAETHA DISTRICT, LAMPANG PROVINCE
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Maize is an economically crop that plays an important role in the economy of Thailand. Therefore, it is crucial to
effectively manage the maize production process. The objective of this research was to examine methods for managing
maize stubble and analyze the challenges and approaches employed by farmers in MaeTha District, Lampang Province. The
study employed interviews and a scientific process to explore local knowledge pertaining to organic maize stubble
management. The findings revealed that the most commonly employed method among farmers for managing maize stubble
was burning (60.40%), due to its convenience, speed, and ease in preparing the planting areas. On the other hand, the
utilization of maize stubble for composting was the least popular (8.54%) since it involved multiple steps, and farmers
needed to allocate time away from their other occupations. In terms of organic corncob management practices, the study
identified Mucor sp. and Bacillus sp. as the dominant groups of microorganisms involved in corncob fermentation with
chicken manure. These indigenous microbes play a crucial role in promoting the fermentation process. The research

outcomes contribute to enhancing soil quality and supporting sustainable environmental conservation efforts.

AaALY: Mgt Ilnadesdnd; vaunsdluvioady; 3aminaiUn
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navassnsazatelufsunaslinranmnwwdnRugdvien
EFFECT OF SODIUM CHLORIDE SOLUTION ON AROMATIC RICE SEED QUALITY GROWN
IN BURIRAM PROVINCE
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This study investigated the effect of different concentrations of sodium chloride solution on the germinating quality
of 3 varieties of aromatic rice seed under laboratory conditions. The experimental plan was 3x5 factorial in Completely
Randomized Design. The first factor was 3 varieties of aromatic rice seeds: Khao Dawk Mali 105 (KDML 105) , RD 15 and
Pathum Thani 1. The second factor was the concentration of sodium chloride solution; 0, 50, 150 and 200 mmol™ in 4
replicates. It was found that the variables of both rice variety and sodium chloride solution concentration had statistically
significant effects on the germination quality and seed vigor of the aromatic rice seed. RD 15 rice had lower salinity tolerance
than the other 2 varieties. All 3 varieties of aromatic rice seed germinated best at 50 mmol™” sodium chloride solution
concentration. Germination index and time required for germination were significantly reduced as salinity increased, resulting
in accelerated seed aging and lower rice seedlings height. As for the sodium chloride solution, RD15 rice variety has a ratio
between sodium ions and potassium ions and electrolytes leakage in rice leaves increased, followed by KDML105 and
Pathum Thani 1 variety, respectively.

AIEIAY: AII9NEN; AITNUAY; AUNEIYT2

Germination, salinity tolerance and rice seedling
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ENGINEERED BIOCHAR DERIVED FROM GRASS JELLY TREE WASTE

Chatlada Chaiwong', Kaewta Jetsrisuparb', Sunan Siphai?,
Supattra Budsaereechai®,Yuvarat Ngernyen'"
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“Department of Educational Research and Evaluation, Faculty of Education,Chaiyaphum Rajabhat University, Chaiyaphum, 36000, Thailand
*Department of Mechanical Engineering, The project to establish the Faculty of Engineering and Industrial Technology,

Chaiyaphum Rajabhat University, Chaiyaphum, 36000, Thailand

* Corresponding Author: nyuvarat@kku.ac.th, pla.supattra.coru@gmail.com

Abstract

Nowadays, biochar is being used as low-cost adsorbent for organic and inorganic removal from aqueous solutions.
The porous biochar has exhibited good adsorption to many pollutants. Therefore, to improve the adsorption capacity of
biochar, modification through physical and chemical techniques has been used to engineer biochar with desirable properties.
The aim of this study was to prepare biochar from grass jelly tree which is a solid waste of dessert industry and investigate
the effects of chemical modifications with HsPO, and ZnCl,. The grass jelly tree waste was pyrolyzed at 500, 600 and 700°C
for 1 h to obtain biochar, and subsequently impregnated with 30 wt% H3PO, or ZnCl, for 24 h. The weight ratio of waste to
chemical reagent is kept constant at 1:3). Preliminary porosity test showed that the engineered biochar derived from pyrolysis
at 700°C and modified with H5PO, showed highest surface area of 111 m?/g. Furthermore, physicochemical properties such
as bulk density, pH, pH at the point of zero charge (pH,,.), proximate analysis (moisture, ash volatile matter and fixed carbon
contents), compositions and morphologies of the biochars were further analyzed using different techniques including
Scanning Electron Microscope with Energy Dispersive X-ray spectroscopy (SEM-EDX), thermogravimetric analysis (TGA) and
Fourier Transform Infrared spectroscopy (FTIR). The engineered biochar with highest surface area had bulk density of 0.34
g/cm? which lie within standard specifications of powder activated carbon (0.3 - 0.35 g/cm?). The biochar treated with H,PO,
is acidic, exhibiting the pH value of 6.21 and pH,,. of 6.85. This biochar had low moisture content of 5.69 wt% but high ash
content of 26.61 wt% while the standard for powder activated carbon need < 15 wt% and < 10 wt%, respectively. The major
component of the biochar was fixed carbon of 55.03 wt% which is in agreement with the SEM-EDX. These results indicated

the biochar derived from grass jelly tree is suitable for adsorption of organic and inorganic pollutants.

Keywords: Engineered biochar; Grass jelly tree; Pyrolysis; Modification
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COMPARISION OF MOISTURE CONTENT IN RICE STRAW BURNING ON AIR
POLLUTION EMISSION FACTORS
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Chachoengsao, 24000, Thailand

* Corresponding Author: sarinya.ptcc@gmail.com

Abstract

The objective of this research is to study the moisture content in burned rice straw concerning the emission factors
of air pollutants. This research is a case study conducted in Tambon Muang Mai, Ratchasan District, Chachoengsao Province.
After harvesting, a significant amount of rice straw is left in the fields, which needs to be burned by farmers to prepare the
soil for the next cultivation cycle. This situation has caused concerns among the local population regarding air pollution.
The researchers collected data on the rice straw left in the fields for varying durations of 0, 10, 20, and 30 days, which were
correlated with different moisture content levels. These factors affect the concentrations of PM, 5 particulate matter released
during the burning process. Experimental burning was conducted in enclosed areas to minimize external interference, using
a dust measuring device to measure the PM, particulate matter and compare it with the standards set by the Pollution
Control Department. Additionally, emission factors were calculated to estimate the maximum release rate of pollutants in
different areas. The research findings showed that the duration and moisture content of the burned rice straw had an impact
on the concentrations of PM, 5 particulate matter. A longer duration of straw burning resulted in reduced moisture content.
Higher moisture content in the rice straw led to higher concentrations of PM, s particulate matter. The average moisture
content in the rice straw was 82.8, 49.6, 28.5, and 13.2 (%wet basis), corresponding to PM, s concentrations of 40.7, 36.5, 26.2,
and 20.2 Jg/m’, respectively. The result of calculating the maximum emission factors of PM,  particulate matter in the

atmosphere was 6.1 grams per kilogram of rice straw.

Keywords: Air pollution; Emission factors; Moisture content; PM,s; Rice straw burning
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SELECTION OF CNC MACHINES FOR EDUCATIONAL PURPOSES IN INDUSTRIAL
ENGINEERING LABS USING THE CRITIC-TOPSIS METHOD
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Abstract

The selection of CNC machines for educational purposes in industrial engineering labs. In this research, we propose
the application of the CRITIC-TOPSIS method for selecting the most suitable CNC machine for industrial education. The
CRITIC-TOPSIS method combines the CRITIC (Criteria Importance Through Intercriteria Correlation) and TOPSIS (Technique for
Order of Preference by Similarity to Ideal Solution) methods. The CRITIC method helps determine the weights of criteria by
considering the interrelationships between them, while the TOPSIS method ranks the alternatives based on their similarity
to the most suitable solution.To apply the CRITIC-TOPSIS method, we begin by identifying the relevant criteria for selecting
a CNC machine in an educational laboratory. These criteria may include capital cost (CC), spindle speed range (SS), tool
capacity (TC), rapid traverse rate of the X-axis (TX), rapid traverse rate of the Z-axis (TZ), maximum machining diameter (MD),
and maximum machining length (ML). We then collect data for each criterion and calculate the weights using the CRITIC
method. Next, we evaluate the performance of each CNC machine by comparing it to the ideal solution using the TOPSIS
method. The results of the CRITIC-TOPSIS analysis involve calculating the separation index for positive ideal solutions (Si*)
and negative ideal solutions (Si'), respectively. Additionally, the closeness coefficient (Ci*) is calculated to assess the relative
proximity to the ideal solution. Finally, we consider the high importance of criteria and the relationships between each
component to make decisions and assign weights to each criterion. Among the 21 alternatives, the research findings suggest
that the best options for selecting a CNC machine for educational purposes in an industrial engineering laboratory are CNC-
7, CNC-6, CNC-20, CNC-5 and CNC-21, respectively. The proposed CRITIC-TOPSIS method can lead to machine selection

based on several relevant criteria.

Keywords: CRITIC Method; TOPSIS Method; CNC Machines; MCDM
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PERFORMANCE ANALYSIS AND ECONOMIC EVALUATION
OF A SOLAR CABINET DRYER TECHNOLOGY
FOR AGRICULTURAL PRODUCT
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Dongbao Wang?, Teadkait Kaewpuang®
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*School of Energy and Power Engineering, Jiangsu University, Zhenjiang 212013, China
*Valaya Alongkom Rajabhat University under The Royal Patronage, Sa Kaeo 27000, Thailand

* Corresponding Author: piyaphong.yong@vru.ac.th

Abstract

In this study, a solar cabinet dryer technology (Hlang Tao Model dryer) for drying agricultural products in a rural
community. The dryer consists of a camber roof structure and cabinet dryer covered with polycarbonate sheets. The system
is 2.00 m in width, 0.80 m in length and 1.68 m in height, with a loading capacity about 24 kg of red chilies. There is 12V,
0.28A DC fans powered by 5-Watt PV modules were used to ventilate the dryer. This dryer was installed for a small food
processing of community enterprises in Thailand for community agricultural products. Results obtained from these
experiments showed that inside drying air temperatures in the dryer varied from 35°C to 65°C. In addition, the drying time
for these products was 2-3 days shorter than that of the natural sun drying and good quality dried products were obtained.
Additionally, the Hlang Tao Model dryer's economic research revealed that its payback period is under a year. It is a
technology that responds to the need for environmentally friendly, effective local solutions for drying goods from the

community.

Keywords: Solar Energy; Solar Dryer; Technology; Renewable Energy; Hlang Tao Model
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QUALITY IMPROVEMENT LEARNING OF PRODUCTIVITY IMPROVEMENT WITH
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Abstract

This study aims to Development of teaching and learning with Quality Control Circle for students in industrial
management engineering. From the data collection of pre-school students, the average grade was 3.69 and the lowest was
2.41 respectively.87 Working together to analyze the cause of the problem, know that most of it comes from spending too
little time reading books and textbooks. After a lack of understanding in other subjects, the QCC group developed four QCC
group, named groups and group slogans, conduct a problem search according to the group's procedures. The researchers
recommend that each group analyze the problems and causes of teaching problems with a fishbone diagram and report on
progress every week.

The study found that the QCC group's implementation of teaching methods could increase students' reading time.

The group's report was more consistent, timely, and indirect results increased their overall average grade from 2.87 to 2.96.

Keywords: Development; Teaching and Learning; Quality Control Circle.

OIB021

6l|Page


mailto:pravate@xxxxx.com

The 7" Rajabhat University National and International Research and Academic Conference (RUNIRAC VII) November 14 - 16, 2023, Sakon Nakhon Rajabhat University .
z 2
v oo &

M5UsEYUIYINITILAVUINIYIA UASTZAUYIA 5719030 A%ei o SUfl oc - ob WgATNIEY beob 0 UWIINEIAETIVANANAUAT Lk f”| ff -

RUNIRAC vt | The 7' Rajabhat University
e | o e -

https://runirac.snru.ac.th/

DEVELOPMENT OF BANANA PRODUCTS TO ADD VALUE WITH PROCESSING
TECHNOLOGY SUITABLE FOR COMMUNITY
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Abstract

This research program aimed to develop value-added banana product by using processing technology suitable for
community. The program was carried out in 3 research projects to utilize 3 stages of banana which are unripe green, ripe
and fully ripe bananas. The unripe green bananas were used to make crispy banana chip while the ripe bananas were used
to make banana drink and the fully ripe bananas were used for vinegar fermentation. For the crispy banana chip, three
formulas were studied. For the banana drink, three conditions were studied which are the ratio of ripe banana mixed with
water, sugar content, and the addition of herbal. The fully ripe bananas were used to make vinegar, then the banana vinegar
was used to develop salad dressing and sandwich spread using the just-about-right scale technique to determine intensity
of attributes that can affect the overall acceptance of the product. The 9-point Hedonic scale technique was used to indicate
the most preferred formula for each product. The results showed that the selected crispy banana chip formula received an
overall acceptance score at like very much (7.58+0.41). The banana drink yielded 5 formulas: natural, pandan, sappan, roselle
and butterfly pea. Their overall acceptance scores varied from like moderately to like very much (7.54+1.34, 7.25+1.21,
7.31+1.41, 7.42+1.17 and 7.38x1.14, respectively). The salad dressing product was at like very much (7.75 + 0.63) while the
sandwich spread product was at like moderately (7.46 + 0.84). The production technology training to the community
enterprise and other interested people achieved the highest satisfaction for all developed products (4.65+0.49, 4.60+0.60
and 4.70+0.47, respectively).

Keywords: crispy banana; banana drink; banana vinegar; salad dressing; sandwich spread
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Abstract

This research aims to produce concrete without Portland cement content from waste materials. Bagasse ash (BA)
from the sugar mill and aluminum scrap (AL) from the construction site were used as source materials. Sodium hydroxide
(NH) and sodium silicate (NS) solution were used to leaching the silica and alumina oxide from BA and AL to produce
geopolymer concrete. The ratio of AL/BA, the ratio of NH/NS, the Concentration of the solution, the temperature of curing,
and the amount of extra water were investigated in this study. The compressive strength of the geopolymer sample was
tested at ages 3,7 and 28 days. It was found that the ratio of AL/BA = 0.50 exhibited a higher compressive strength of
geopolymer. The optimum amount of aluminum scrap was less than 1% of bagasse ash by weight. The concentration of NH
solution was 10 molars and the temperature of curing at 80 oC assisted the geopolymer concrete had the highest strength
of 45 MPa at 28 days. The extra water resulted in lower geopolymer concrete strength. from the results of this research,

concrete made from bagasse ash and aluminum can be developed to be used instead ofnormal concrete.

Keywords: Bagasse ash; Aluminum waste; Geopolymer; Concrete
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Effects of fermented under-grade longan supplementation in diet on growth
performance and protein digestibility in black pigs and effect on egg rate, yolk

color of Khaki Campbell duck

Prisana Akarapngsawad” ", Nuttanun Akarapongsawad?

!Chiang Mai College of Agriculture and Technology, Northern Vocational Institute 1, No. 249 Village No. 11, Ban Klang Subdistrict, San Pa Tong District Chiang
Mai Province 50120 Thailand
“Montfort College Secondary School, No. 19/1 Montfort Road, Tha Sala Subdistrict, Mueang District, Chiang Mai Province 50000, Thailand

* Corresponding Author: Akrapongswat@gmail.com

Abstract

Part 1, research aims to: 1) to study the effect of using fermented under-grade longan supplementation in diet on

the growth of black pigs, 2) to study the protein digestibility of fermented longan supplementation in diet of black pigs, and
3) to study the cost of fermented longan supplementation in diet. The experimental design was applying randomized
complete block design (RCBD), uses gender as a block, divided into 3 treatments, namely longan unmixed feed (0%), longan
feed 10% and 20% fermented under-grade longan used to feed black pigs aged 60-120 days. Part 2, to compare egg rate
and yolk color with and without supplementation of fermented longan in the diet of Khaki Campbell ducks.
The results showed that black pigs fed with 0, 10 and 20% fermented longan supplementation in diet, yielding statistically
insignificant differences in growth rates (ADG), feed intake (Fl), and feed efficiency (FE), and black pigs have more than 60%
protein digestibility efficiency of 10% and 20% fermented longan feed (P>.05). While increasing level of fermented longan
the cost of feed per unit was decreasing.

In terms of egg rates of Khaki Campbell ducks, there was no statistically significant difference between mixed and
unmixed longan fermentation in the diet also, egg yolk color of ducks fed with fermented longan is darker than duck eggs
fed without fermented longan but was not statistically different (p>0.05).

Therefore, it can conclude that up to 20% of fermented longan can be used in black pig feed without damaging to
black pig farming and is likely to reduce feed costs. And it can be used in duck feed without affecting to egg rate and yolk

color.

Keywords: fermented under-grade longan; black pigs; protein digestibility; Khaki Campbell duck; egg rate
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EFFECT OF MICROWAVE DRYING TECHNIQUE ON THE CHARACTERISTICS AND
STORAGE STABILITY OF TRADITIONAL THAI SNACK FOOD (KHANOM LA)

Poonyaphetch Detphettharak” ", Mudtorlep Nisoa?, Jureeporn Nounmusig?,
Chantira Wongwichien'

'Faculty of Sciences and Technology, Nakhon Si Thammarat Rajabhat University, Nakhon Si Thammarat, Thailand

25chool of Science, Walailak University, Nakhon Si Thammarat, Thailand

* Corresponding Author: poonyaphetch_dat@nstru.ac.th

Abstract

Khanom la is a traditional snack of Nakhon Si Thammarat Province in southern Thailand. The traditional method of
making it in Southern Thailand was sun drying it and then crisping it up in a bakery oven for a long time. This study investigated
the effects of different microwave power (1200 W and 1400 W) on the optimum time for drying of the snack, then colour,
texture, chemical change, sensory quality, bacterial viability and storage stability were assessed. The results indicated that
the crispy were dried in 45 and 35 minutes, respectively, using microwaves with 1200 and 1400 watts. Both drying methods
can assist lower the moisture content of 2000 grams of crispy snacks to less than 3%. The brightness of the product was
statistically significantly (p<0.05) affected by the method of heating it in the microwave. The hardness of the product is
reduced by microwaves. However, there was a statistically significant increase in the product's crispiness (p<0.05). Including
having an impact on the moisture content, aw content, fat content includes PV and TBARS value were significant (p<0.05),
which has also observed high levels of sensory acceptance. In addition to extending the product's shelf life by more than

three months.

Keywords: Drying; Microwave irradiation; Crispiness; Traditional Thai desserts; lipid oxidation
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THE DEVELOPMENT OF A SMART FARM SYSTEM FOR WATERING IN THE DATE PALM
GARDEN BY THE APPLICATION OF INTERNET OF THINGS TECHNOLOGY: A CASE
STUDY OF SUAN KLOMSAKUL PHETCHABUN

Fakbodin Gedkhaw', Noppakao Klomsakul, Tiwakorn Bukasingha, Nantinee Soodtoetong

'Department of Business Information System, Faculty of Management Science, Chandrakasem Rajabhat University. Bangkok. Thailand

* Corresponding Author: eakbodin.g@chandra.ac.th

Abstract

The objectives of this research were 1) to study and design a smart farm system for watering in the date palm
plantation by the application of Internet of Things technology 2) to develop a smart farm system for watering in the date
palm garden by applying Internet of Things technology 3) to assess the efficiency and satisfaction of the smart farm system
for watering in the palm garden by the application of Internet of Things technology. The process of designing a smart farm
system using Internet of Things technology and designing a system using the Unified Modeling Language (UML) in the
development of smart farm systems Use the Arduino microcontroller board and the MIT app inventor program to evaluate
the system's performance and satisfaction. The research team used 30 questionnaires that were tested for accuracy and

confidence. A sample of 30 people was used by a specific sampling method.

The results of the research revealed that the use of Internet of Things technology used in agriculture can be modified
implement or design a work schedule according to user needs by entering commands through the control board of the
sensor system. Able to control the device on/off remotely and can display soil moisture and air humidity values through a
smartphone mobile screen. So that farmers can perceive soil moisture, air humidity that plants need. The results of
evaluation of the efficiency of the watering system in the date palm plantation found that at a high level (x = 4.23, S.D. =
0.67) and the satisfaction assessment form of the watering system in the date palm garden found that the overall opinion

was at a high level (X = 4.15, S.D. = 0.59)

Keywords: smart farm; date palm; Internet of Thing; Garden Klomsakul
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CARBON-SILICA COMPOSITE AS ADSORBENT FOR REMOVAL OF
METHYLENE BLUE DYE

Yuvarat Ngernyen® ", Channakhone Phoumixay?, Koungnang Mountivongsa?,
Atip Laungphairojana’, Supattra Budsaereechai®

'Biomass &amp; Bioenergy Research Laboratory, Department of Chemical Engineering,
Faculty of Engineering, Khon Kaen University, Khon Kaen, 40002, Thailand.
Faculty of Engineering, National University of Laos, Vientiane, Lao PDR.
*Department of Mechanical Engineering, The project to establish the Faculty of Engineering

and Industrial Technology, Chaiyaphum Rajabhat University, Chaiyaphum, 36000, Thailand

* Corresponding Author: pla.supattra.cpru@gmail.com

Abstract

Treatment of wastewaters containing hazardous substances such as dyes from the textile, paper, plastic, cosmetic
and food industries is of great importance. One of the efficient techniques for the removal of dyes is through adsorption.
The aim of this study is to synthesize carbon-silica composite (CSC) as an adsorbent for the removal of dye from wastewater.
Molasses, by-product of sugar industry, has successfully been utilized to prepare CSC by using tetraethoxylsilane (TEOS) as
silica source. The composites have been prepared by sol-gel method with the weight ratio of molasses to TEOS was varied
from 0.3 to 1.8. The physicochemical properties of the composites were characterized using N, adsorption, Fourier transform
infrared spectroscopy (FTIR) and thermogravimetric analysis (TGA). The highest specific surface areas of CSC were 144 m?/g
at molasses/TEOS ratio of 0.8 with hish mesopore volume of 83% and pore diameter of 9.71 nm. The adsorptive property
of CSC was evaluated for the cationic dye namely methylene blue. The adsorption experiments were conducted using the
batch method by varied adsorption time and initial dye concentration. Equilibrium time was reached within 14 h of contact
between the adsorbent and the adsorbate. The non-linear pseudo-first order, non-linear pseudo-second order and linear
intraparticle diffusion kinetic models were applied to test the experimental data. The pseudo-second order exhibited the
best fit for the kinetic studies, which indicates that adsorption of dye is limited by chemisorption process. The equilibrium
data were evaluated using non-linear of Langmuir, Freundlich, and Sips isotherm models. The Sips model which is a
combined form of the Langmuir and Freundlich models best describes the uptake of dye with a maximum adsorption
capacity of 180.22 mg/g. The carbon-silica composite derived from molasses is considered a potentially promising adsorbent

for cationic dyes removal in wastewater.

Keywords: Dye removal; Methylene blue; Adsorption; Composite; Wastewater treatment
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REPRODUCTIVE AND PRODUCTIVE PERFORMANCES OF SIKHIO DAIRY COOPERATIVE
SMALLHOLDER FARMS

Catthareeya Sukwan® ", Pitipat Kitpipatkun?, Boonsom Polruksa’

'Program of Veterinary Technology, Faculty of Sciences and Technology, Nakhon Ratchasima Rajabhat University, Nakhon Ratchasima, Thailand.
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®*Nakhon Ratchasima Artificial Insemination and Biotechnology Research Centre, Nakhon Ratchasima, Thailand.

* Corresponding Author: catthareeya.s@nrru.ac.th

Abstract

The purpose of this study was to investigate reproductive performance and milk production performance of dairy
cattle of smallholder farm members of the Sikhio Dairy Cooperative, Nakhon Ratchasima province, Thailand. A total of 55
dairy farmers were interviewed using structural questionnaire to collect general information relating to farm management
system. Pertinent performance traits were analysed from 195 dairy cows, to include age at first service (AFS), age at first
calving (AFC), service per conception (SPC), conception rate at first service after calving (CFSC), calving to calving interval
(CCl), calving to conception (CTC), the number of cows conceived in day postpartum, daily milk yield, lactation milk yield
and lactation length. The result exhibited average AFS, AFC, SPC, CFSC, CCl, CTC and the number of cows found to conceive
in the 90" and 120" day postpartum to be at 21.0 months, 32.7 months, 2.41 times, 56.6%, 436 days, 118 days, 30.4% and
45.4%, respectively. Mean daily milk yield, lactation milk yield and lactation length were at 13.4 kg/day/cow, 3,766
keg/lactation/cow and 317 days, respectively. The outcome of this study suggested reproductive and productive performances
by cooperative farm members are competitive against national and other regional standards, regardless of many
shortcomings these farms encountered locally. Additionally, these farms were able to satisfy the increasing market demand
irespective of their small-scale operation, which can attract many prospect farmers who seek a promising alternative

production to their available farmlands.

Keywords: dairy cooperative; reproductive and productive performances; Sikhio; smallholder farms
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Over/Undervoltage Islanding Detection Technique for Grid-Connected Inverter

in Multi-Distributed Generation

Manop Yingram® ", Bovornwich Rodrangsee?, Chalermpol Varnasinha®

!Chaiyaphum Rajabhat University (Department of Science and Technology, Faculty of Arts and Science,
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167 Chaiyaphum-Tadton Road, Muang, Chaiyaphum, Thailand)
*Provincial Electricity Authority (200 Neamwongwan Rd, Lat Yao, Chatuchak, Bangkok 10900)

* Corresponding Author: manopyin@hotmail.com

Abstract

The research paper presents an over/undervoltage islanding detection technique for grid-connected inverter in
multi-distributed generation. To illustrate advantages and disadvantages of the technique when applied to grid-connected
inverter in multi-distributed generation which can be compared with grid-connected inverter in a single distributed generation
as previously presented. The research paper used five distributed generation to represent the large number of distributed
generations. The simulation results showed that case of AP/P > 38.41% the inverter in a single distributed generation can be
detected islanding condition within 0.244 s while the inverter in multi-distributed generation can be detected islanding
condition within 0.215 s. Case of AP/P < -24.39% the inverter in a single distributed generation can be detected islanding
condition within 0.257 s while the inverter in multi-distributed generation can be detected islanding condition within 0.287
s. Case of -24.39% < AP/P < 38.41% the inverter in a single distributed generation and the inverter in multi-distributed

generation can be not detected islanding condition.

Keywords: Islanding Detection; Distributed Generation; Grid-Connected

PIBO16

70| Page


mailto:manopyin@hotmail.com

The 7" Rajabhat University National and International Research and Academic Conference (RUNIRAC VII) November 14 - 16, 2023, Sakon Nakhon Rajabhat University

7

M5UsEYUIYINITILAVUINIYIA UASTZAUYIA 5719030 A%ei o SUfl oc - ob WgATNIPY beob 0 UWI1INEIAETIVANANAUAT Lk f”| ff -

RUNIRAC vt | The 7' Rajabhat University
e | o e -

https://runirac.snru.ac.th/

FABRICATION, MODELING AND TESTING PERFORMANCE
OF BULK THERMOELECTRIC COOLER
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Nittayo Road, Mueang District, Sakon Nakhon, 47000, Thailand.

* Corresponding Author: melania@physics.its.ac.id

Abstract

This research is useful for getting the development of thermoelectric cooler (TEC), thermoelectric have many
benefits because it can replace refrigerants in cooling devices and do not emit residual substances to pollute the
environment when producing cold temperatures. This research aims to comparison between fabrication of bulk
thermoelectric cooler by using n-type Bismuth Telluride (Bi,Te;) and p-type Antimony Telluride (Sb,Te;). For measurement
temperature dependent materials properties are considered in this work. The assembled bulk thermoelectric cooler tested
in laboratory environment. After that, modelling performance by using finite element simulation was simulated the electrical
current, output power, heat transfer and flow rate. This work presents a simple design for the enhanced performance of the
thermoelectric cooler for such kind of application. The performance of bulk thermoelectric cooler module was influenced

by several factors, including the electrical current and geometry of the thermoelectric legs on the cooling performance.

Keywords: Thermoelectric Cooler; Bi,Tes; Sb,Te,; finite element; output power
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EFFICACY OF GASEOUS OZONE ON THE REDUCTION
OF MICROORGANISMS IN GINGER TEA

Angkhana Chuajedton’, Pornanan Boonkorn, Haruthai Thaisuchat
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Abstract

Ozone has the effect of reducing microorganisms and it is safe for the food industry. This research aimed to study
the effects of gaseous ozone on reducing microorganisms in dried ginger dried pandan leaves and dried stevia in the different
formulas of ginger tea. The treated with gaseous ozone in dried ginger, dried pandan leaves, and dried stevia for 0, 15, and
30 minutes. And then, the microorganism analysis by using spread plate technique, incubated at room temperature (28+2
°C) for 24 hr. It was found that the microorganisms in dried ginger were 5.48 log CFU/g (0 min) and after ozone fumigation at
15 and 30 min were 4.63 and 3.69 log CFU/g, respectively. For dried pandan leaves were found 4.10. log CFU/g (0 min) and
after ozone fumigation at 15 and 30 min were 2.00 and 2.00 log CFU/g, respectively and stevia showed 5.48 log CFU/g (0
min) and after ozone fumigation at 15 and 30 min were 3.56 log CFU/g and 1.23 log CFU/g, respectively. The results of the
analysis of phenolic compounds and antioxidants found that the phenolic compounds in ginger, pandan leaves, and stevia
were 4.20, 2.97, and 1.84 mg of gallic acid/g DW, respectively. The highest antioxidant activity (DPPH) in stevia was 34.72 mg
AEAC ¢-1DW and ginger and pandan obtained 23.89 and 21.98 mg AEAC g-1DW, respectively. Sensory acceptances resulted
that all formulas were not affected significantly and the formula of ginger tea (ginger: pandan leaves = 2:1) gave a natural

tea taste and the highest score for taste.

Keywords: Ozone; Ginger Tea; Microbial Reduction; Bioactive Compounds; Sensory
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Health Risk Related to Uranium-238 Intake in Maize

Phatchada Nochit’, Wutthikrai Kulsawat, Ritiron Samran
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* Corresponding Author: phatchada@tint.or.th

Abstract

Fertilizers play an important role in increasing crop production. However, the regular use of phosphate fertilizer in
maize crops may increase “**U, the long-lived radionuclide, in agricultural soils. Maize simply accumulated ***U during growth
and development. In this study, U-238 concentrations were determined in sweet corn or yellow maize (Zea mays
saccharata) and flour corn or white maize (Zea mays amylocea) using radioanalytical technique and alpha spectrometry.
Samples were collected from maize fields in Mae Ramat district, Tak province in 2018-2019. Health risk of children, juvenile
and adults as consumer related to radiation dose and risk of fatal and illness cancer were evaluated. Concentrations of ***U
in all investigated samples were found to be generally low, in the range of 4.98 -7.47 Becquerel per Kilogram wet weight
(Ba.kg™ ww). For sweet comn and of 6.41-10.29 Bg.kg™ ww. for flour corn which was below the average world value for ***U
in all food types of 290 Bq.kg”. Annual committed effective doses due to **°U intakes as a result of sweet corn and flour
corn consumption for children, juveniles and adults were 222.08, 173.97 and 148.24 Millisievert per Year (pSv.y'l),
respectively. The finding values were lower than the ICRP regulatory limit of 1,000 uSv.y™. The lifetime cancer risks varied
from 1.71 x 10® to 3.53 x 10~ for fatal cancer and 2.36 x 10° to 4.89 x 107 for illness cancer. These are relatively low
compared with the ICRP acceptable cancer risk of 2.5 x 10°. Results presented herein suggest no health risk effect to

consumers related to the intake of 22U from sweet corn and flour com.

Keywords: uranium-238; maize; health risk; radiation dose; lifetime cancer risk
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Stable Carbon Isotope Technique for Evaluating Soil Organic Carbon

between Rice-Corn Rotation and Corn Monocropping

Wutthikrai Kulsawat , Phatchada Nochit, Ritiron Samran
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* Corresponding Author: wutthikrai@tint.or.th

Abstract

Soil organic carbon (SOC) is a significant component that plays an important role in soil fertility and crop sustainable
production. This study investigated SOC in soil profiles of rice-corn rotation and corn monocropping using a stable carbon
isotope of SOC (613CSOC) technique. The soil samples were collected from two plots of rice-corn rotation and corn
monocropping fields. Soil sampling was conducted in Tak province, involving the collection of 25 soil cores per plot down
to a depth of 30 cm. Each soil profile was further segmented into six depth layers: 0-5 cm, 5-10 cm, 10-15 cm, 15-20 cm,
20-25 cm, and 25-30 cm. The collected soil samples were then subjected to air drying, pulverization, and sieving through a
200-mesh sieve. The results revealed that the values of 613CSOC for each soil profile gradually increased with soil depth. The
613CSOC in rice-corn rotation ranged from -28.41%o to -23.72%o0 while corn monocropping was -24.59%o to -15.83%o. Since
513CSOC levels were negatively correlated to SOC. The SOC decreased with increasing soil depth in both the rice-corn and
corn fields. However, significantly higher SOC contents were observed in rice-corn rotation rather than in corn monocropping
fields (p<0.05). SOC contents were higher in soil with rice straw retention than without rice residues. The rotation of rice-

corn practice could potentially retain organic carbon in soil compared to corn monocropping.

Keywords: Stable carbon isotope techique; Soil organic carbon. Rice-corn rotation; Corn monocropping
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