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landrace rice varieties of northeastern Thailand

Patcharin Saraban’, Sucheela Talumphai'™ and Sittipun Sinumporn? 1

ANSNAFBUUSLENTNINLATBINEMIZIUADNIARS

YUNIUY Wanis! uags annsal inysong? 13

A15USERUNANTTUNITAULUATISUF BB Acinetobacter baumannii 3NAUNINHS
NANAMILLDNIUDALALLUNIUDA

5350l5T Aamas’, ifouniy weaer’, dagndl 193ylanismd uas gste shugy’ 25

nsfnwoMslifisssasduaznanislimnuinistesiudunsgaindsnnausieaunin
lunsvhauvesuszneuandnlsmaenss sunalaagil JmTnsosLdn

sIvty andauy1’, dnsand awses?, Il wedlval uax gsrvewr unsare® 31

nsassasugunmveIngudsdlsanuiulaiings U1ulands suaguns eunelwels
Jminseuidn

am5an7 AWsau! uay Wus1IsTd IUNSINYS! 41

nswesuilnvesduunasansdsssumfluemsinlinenands uazamuninly

U

Maay A3FY’, UsY gudnt’, vasanval lveud’, alu ussane’ uar aviyy saazdunl’ 52

s

HavasluesuanTsiasauln nandnlu wazamnwlududends 5 aneiug

]

TUde unange”, 93l sd', emnsal wsundns' uazdvsind dvuedlng/’ 58



U 3 aduft 2 nsngnau - Suamen 2565 TANTUNNINGIAET1VALFoELdN: Inermansuazmalulad .

Volume 3 No.2 July - December 2022 Journal of Roi Et Rajabhat University: Science and Technology

Screening for rice blast resistant genes, Pi9, Pita, Pigm(t) and Pi54 in white-grain

landrace rice varieties of northeastern Thailand

Received: 17 §.A. 2565
Revised: 19 §5.A. 2565

Patcharin Saraban’, Sucheela Talumphai'™ and Sittipun Sinumporn®
Accepted: 26 §.A. 2565

Abstract

Rice blast disease, caused by Magnaporthe oryzae, is one of the most frequent and the largest
impediment to sustainable rice production. Effective control of this disease is largely dependent on the
identification of the resistant genes. In our study, 18 white-grain landrace rice varieties were screened four
rice blast resistant genes, Pi9, Pita, Pigm(t) and Pi54 by PCR technique using the gene-specific makers.
The results showed that 9 rice varieties (50.0%) contained the rice blast resistant gene Pi9, 8 rice varieties
(44.4%) contained the rice blast resistant gene Pita, 13 rice varieties (72.2%) contained the rice blast
resistant gene Pigm(t) and 11 rice varieties (22.2%) contained the rice blast resistant gene Pi54. All 18 Thai
landrace rice varieties carried at least one rice blast resistant genes. 1 landrace rice varieties, namely Ham Thung
were found to have the highest 4 genes resistant and three late blight resistance genes were detected in all
seven rice cultivars as follows: Tab Mei, Mak Khaek, Khaw Hom Mai, Rai Dok Mai, Tab Mei Khaw, Jao Daeng 2
and Leung Boonma, which can be used as resistance in rice breeding projects. The information generated from

this study is useful for a parental selection in the development of the new resistant rice varieties and breeding.

Keywords : landrace rice, rice, rice blast disease, rice blast resistance gene

Introduction

Rice blast disease, caused by an ascomycete Magnaporthe oryzae, is one of the most destructive
diseases of rice production worldwide (Ahn et al., 2000). It has been reported that this disease caused about 10
to 20% vyield loss in regular seasons and as high as 100% yield loss in years with blast epidemics (Dean et al.,
2005). More than 100 rice blast resistant genes are mapped on different rice chromosomes but only 22 resistant
genes have been successfully cloned namely; Pib, Pita, Pid2, Pi9, Pi2, Piz-t, Pi36, Pi37, Pikm, Pi5, Pit, Pid3, Pi21,
Pish, Pbl, Pik, Pikp, Pikh, Pia, Pil, Pié4 and Pi50 (Sharma et al., 2012). The Pi9 resistant gene shows resistant to
more than 100 Philippines rice blast isolates and 43 rice blast isolates from 13 different countries (Qu et al,
2006). The Pita and PitaZ resistant genes were allelic and mapped near centromere of chromosome 12 (Bryan et al.,

2000; Koide et al., 2009). The Pita resistant gene was found in many landrace rice varieties including Tadukan
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in the Philippines, Tetep in Vietnam and Katy and Drew in the southem United States (Jia et al., 2002). The Pigm(t)
resistant gene confers broader-spectrum resistance to rice blast isolates from different rice regions in China
(Deng et al., 2006, Deng et al., 2009). The Pi54 resistant gene was first identified in an Indian rice cultivar HR22
and later was cloned from an indica type rice cultivar Tetep. Many of these resistant genes have been identified
in the landrace rice varieties (Imam et al.,, 2014, Liang et al., 2016).

Rice landraces have been recognized as valuable genetic resources for improving resistant level
of modern rice cultivars against biotic diseases (Villa et al.,, 2006). Yadav et al., (2019) reported that the
landrace rice varieties, originated from nine diverse rice ecologies of India, harbored a range of five
to nineteen rice blast resistant genes with the frequency varied from 4.96% to 100% (Yadav et al., 2019).
Rice blast epidemics have occurred in most provinces in north and northeast Thailand, where the most
effective management and control of rice blast disease is the use of resistant rice varieties (Chaipanya et al.,
2017). There are more than 100,000 landraces, improved and elite rice varieties in Thailand, which many
exhibits resistant reactions to the rice blast disease. Wattanaporn et al., (2019) reported that the rice blast
resistant genes, Pi2, Pi9, Piz-t, Pigm(t), Pid2, Pid3, Pia, Pik, Pi54 and Pita were presented in Thai landrace
rice germplasm. The objective of this study was to investigate the four-rice blast resistant genes, Pi9, Pita,
Pigm(t) and Pi54 in 18 white-grain landrace rice varieties from northeastern Thailand using the gene specific
primers. The results provided a list of the rice blast resistant genes in each examined Thai rice varieties
and the information obtained from this study is useful for the identification of the parental lines with

the rice blast resistant genes in the future rice breeding programs.

Materials and Methods

Plant materials

In total 18 Thai rice varieties from northeastern Thailand, consist of 18 white-grain landrace rice varieties
from Sakonnaknon Rice Research Center, Puparn Royal Development Study Center for the conservation Thailand,
were used in this study (Table 1). Khao Dawk Mali 105 (KDML105) and Nipponbare rice varieties were used as
the susceptible control (negative control) and IRRHNnbred blast resistant lines (IRBLs) from the International

Rice Research Institute (IRRI), IRBL12 (Pita) and IRBL22 (Pi9) were used as the resistant control (positive control).

Table 1 18 white-grain landrace rice varieties used in the rice blast resistant gene investigation

Varieties Pi9 Pita Pigm(t) Pi54 Total R
No. Local Name

(Seed Color) gene gene gene gene gene(s)
1. Hom Daeng Landrace (W) - - + - 1
2. Tab Mei Landrace (W) + - + + 3
3, Mak Khaek Landrace (W) - + + + 3
4. Ham Thung Landrace (W) + + + + a4
5. E rai Landrace (W) - + + - 2
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Table 1 (continue)

Varieties Pi9 Pita Pigm(t) Pi54 Total R

No. Local Name

(Seed Color) gene gene gene gene gene(s)
6. Hom Puang Ton Muang Landrace (W) + - + - 2
7. Hom pla siw Landrace (W) + - + - 2
8. Hom Puang Ton Kieow Landrace (W) - - + + 2
9. Mak Yom Landrace (W) - + - + 2
10 Khaw Hom Mai Landrace (W) + - + + 3
11.  Leung khaw Landrace (W) - - + - 2
12.  Rai Dok Mai Landrace (W) + + - + 3
13.  Tab Mei Khaw Landrace (W) + - + + 3
14.  Phak Hin Landrace (W) - - - + 1
15. Do Sakon Landrace (W) + + - - 2
16.  Jao Daeng 2 Landrace (W) + + + 3
17.  Leung Boonma Landrace (W) + + + - 3
18.  Hom Jam Pla Landrace (W) - - - + 1
Total 9 8 13 11

* W (Write grain), + (Resistance positive bane), - (No or negative bane)

Genomic DNA extraction

Genomic DNA extraction method was modified from Agrawal et al (1992). The leaves were ground in

liquid nitrogen using a pre-cooled sterile mortar and pestle. Total DNA was isolated using the DNA extraction

buffer (including 2% CTAB, 0.1 M Tris-HCL pH 8, 1.4 M NaCl and 0.02 M EDTA, pH8) and incubated at 65°C for 90

minutes. After that the solution was added with Chloroform: Iso-amyl alcohol (24:1) and mixed by vortex

mixing. Next, the mixture was centrifuged at 12,000 rpm for 15 min and transferred its upper phase to new

tube. After that 2/3 -1 volume of Isopropanol was added and mixed by inverting. Next, the mixture at was

centrifuged 12,000 rpm for 40 min, the supernatant was discarded, and pellet was washed in 70% ethanol and

centrifuged the mixture at 12,000 rpm for 5 min. After that, the dried DNA pellet was suspended in 100 JU of
TE buffer (including 0.01M Tris-Cl pH 7.5 and 1mM EDTA) and was frozen in -80°C for storage. DNA quality was
measured using NANODROP 2000 Spectrophotometer (Thermo Fisher Scientific Inc., Waltham, MA, USA). The DNA

was migrated on 1% agarose and stained in ethidium bromide, then visualized on UV transilluminator (Table 2).
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Table 2 DNA quantification by spectrophotometer

Amount of ) )
No. Local Name concentration Absorption rate OD Absorption rate OD
260/280 260/230
(ng/ pb)
1. Hom Daeng 297.9 2.11 1.47
2. Tab Mei a17.7 2.13 1.65
3. Mak Khaek 553.9 2.15 1.53
a. Ham Thung 3107.1 2.11 1.99
5. E rai 545.1 2.16 1.27
6. Hom Puang Ton 299.3 2.17 1.75
7. Hom pla siw 234.8 2.07 1.51
8. Hom Puang Ton Kieow 225.9 1.97 1.55
9. Mak Yom 483.8 2.12 1.44
10 Khaw Hom Mai 2548.6 2.17 1.96
11.  Leung khaw 400.5 2.15 1.99
12. Rai Dok Mai 982.0 2.18 1.60
13. Tab Mei Khaw 592.2 2.16 1.44
14.  Phak Hin 500.1 2.12 1.37
15. Do Sakon 370.7 2.16 1.79
16.  Jao Daeng 2 456.1 2.13 1.52
17.  Leung Boonma 876.0 2.08 1.80
18.  Hom Jam Pla 756.2 2.16 1.64

Polymerase chain reaction amplification of the rice blast resistant genes

Eigshteen white-grain landrace rice varieties were screened for four major rice blast resistant

genes, Pi9, Pita, Pigm(t) and Pi54 using gene specific DNA markers (Table 3). PCR amplifications were

performed using Taq polymerase (Apslagen, Thailand) and ingredients by using the following PCR

condition: initial denaturation for 2 min at 94°C, followed by 35 cycles of 30 s of denaturation at 94°C, 30

s of annealing depend on each marker (Table 3), 30 s of extension at 72°C and a final extension at 72°C

for 5 min. The PCR products were determined using 1% agarose gel electrophoresis at 100 V for 30 min,

stained photographic system (Vilber Lourmat, Eberhardzell, Germany).
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Table 3 Gene-specific PCR primers used in the identification of the rice blast resistant genes

DNA AT ES
R gene Sequence primer (5'>>>3") Reference
Makers Q) (bp)
F: CCCAATCTCCAATGACCCATAAC 56 Liu et al,,
Pi9 pB8 500
R: CCGGACTAAGTACTGGCTTCGATA 2002
Pi54 Pi54 MAS F: CAATCTCCAAAG CAGG R: 261 Ramkumar
55
R: GCTTCAATCACTGCTAGACC S: 359  etal, 2011
Pigm(t) S29747 F: CAGTGAAACGAACGCTATG ¢ R: 555 Deng et al,
5
R: AATAGGAAGGGTTGATGTTG S: 461 2006
F: AGCAGGTTATAAGCTAGGCC Jia et al,,
Pita YL155/YL87 58 1024
R: CTACCAACAAGTTCATCAAA 2002

*R gene (rice blast resistance gene); AT, Annealing temperature; ES, Expected size.

DNA sequencing and sequence analysis

The PCR products were purified by GF-1 AmbicClean kit (PCR and Gel) (Vivantis Technologies
Sdn. Bhd., Malaysia) according to the manufacturer’s protocol. After purification, the PCR products were
sent out for sequencing by BGI tech in Hong Kong to confirm the sequence of the resistant genes. The nucleotide

sequence was aligned with the reference sequences from GenBank databases with the MAFFTV7.380.

Results

DNA quality and quantity determination

Determine the quality and quantity of DNA from the absorbance rate OD260/0D280 and
0D260/0D230. If the OD260/0D280 value is between 1.80-2.00, it is considered that the DNA is pure and
free from contamination. If the absorbance is less than 1.80, protein contaminants are present. If the OD ratio
is higher than 2.00, it indicates RNA contamination (Sambrook et al., 1989). DNA extraction results were
obtained from 18 white grain landrace rice varieties using Cethyl ammonium (CTAB) method (Ying et al,,

1992) and DNA quality was examined by 2% Agarose gel electrophoresis. (Figure 1).
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Figure 1 DNA results of 18 white-grain landrace rice varieties; No.1 (Hom Daeng), No.2 (Tab Mei), No.3
(Mak Khaek), No.4 (Ham Thung), No.5 (E rai), No.6 (Hom Puang Ton), No.7 (Hom pla siw), No.8 (Hom Puang
Ton Kieow), No.9 (Mak Yom), No.10 (Khaw Hom Mai), No.11 (Leung khaw), No.12 (Rai Dok Mai), No.13
(Tab Mei Khaw), No.14 (Phak Hin) , No15 (Do Sakon), No.16 (Jao Daeng 2), No.17 (Leung Boonma), No.18

(Hom Jam Pla)

The Pi9 gene was examined in 18 white-grain landrace rice varieties using the DNA marker pB8.

DNA marker pB8 was used to detect blast resistance gene Pi9 in 18 white-grain landrace rice
varieties. 9 rice varieties showing the DNA band at 500 bp accounted for 50 percent of the total rice,
including Tab Mei, Ham Thung, Hom Puang Ton Muang, Hom pla siw, Khaw Hom Mai, Rai Dok Mai, Tab
Mei, Do Sakon and Leung Boonma rice varieties (Figure 2). Leung Boonma rice varieties, was selected for
random sampling of rice cultivars. The results were analyzed for the similarity of the nucleotide
sequences of the rice samples. with the nucleotide sequence of the blast resistance gene Pi9. Using
the Pairwise Sequence program, it was found that the nucleotide sequence of Leung Boonma rice varieties
was similar to the nucleotide sequence of the blast resistance gene Pi9. In rice group, DQ285630.1 [Oryza sativa
(Indica cultivar Group) NBS-LRR disease resistance (Pi9) gene complete cds] accounted for 100 percent. (Table 4)

(Figure 3).

Table 4 Distribution of rice blast resistant genes in Thai rice varieties

Rice set Total Pi9 Pita Pigm (t) Pi54
white-grain 9 8 13 11
landrace rice 0 (50.0%) (44.4%) (72.2%) (22.2%)
9 8 13 11
Total 18

(50.0%) (44.4%) (72.2%) (22.2%)
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Figure 2 8 white landrace rice varieties detected with PI9 resistance gene; M (VC 100 bp Plus DNA Ladder),
Cl=Nipponbarae (Negative control)), C2= IRBL22 (Positive control), No.1 Mak Khaek), No.2 (Ham Thung), No.4
(E rai), No.10 (Mak Yom), No.12 (Rai Dok Mai), No.14 (Do Sakon), No.16 (Jao Daeng 2) and No.18 (Leung Boonma)

Pig AAGAGAGGATGCTGGTGATGGCGTTGTTTTGAGTTTGGAGAGGGTCATTATGGAGGATGC

Leung Boonma AAGAGAGGATGCTGGETGATGGCGTTGTTTTGAGT TTGGAGAGGGTCATTATGGAGGATGC
R e T

FPi®9 CATCAGGRAAGCCCAACACCGACGGTGTGAGTAACCTTTGGGTTTAGT GGAAATCCGGCAR
Leung Boonma CATCAGGAAGCCCAACACCGACGGTGTGAGTAACCTTTGGGTTTAGT GGAAATCCGGCAA

"""""" R e
Pi® AATCTTGCAAGGTGATTAGTGAGTGAAGCCATTTTCAGTTGGTGCTTTTCTTTGATTATC
Leung Boonma AATCTTGCAAGGTGATTAGTGAGTGAAGCCATTTTCAGTTGGTGCTTTTCTTTGATTATC

"""""" R o e kR e o o ko o
Pig9 TGATTTTTAACAGATTTTCTTTTGTTCAGCATAAGATAGCAGATGACATGAACTGTTGGT

Leung Boonma TGATTTTTAACAGATTTTCTTTTGTTCAGCATAAGATAGCAGATGACATGAACTGTTGGT
R e T

FPi®9 ATGGGETCATGGGGGAAACAGTGCTCAGCATTGCGTCGTCCAAC
Leung Boonma ATGGGTCATGGGGGARAACAGTGCTCAGCATTGCGTCGTCCAAC

) Ek o e o e e e e i o i i e e o e e e e e e e e e S

Figure 3 Comparison of nucleotide sequences from GeneBank database between Leung Boonma rice with the
nucleotide sequence of the P9 gene; DQ285630.1 [Oryza sativa (Indica cultivar Group) NBS-LRR disease

resistance (Pi9) gene complete cds], respectively.

The Pita gene was examined from 18 white-grain landrace rice varieties using the YL155/YL87
DNA marker

The DNA marker YL155/YL87 was used to detect Pita blast resistance gene in 18 white-grain
landrace rice varieties. 8 rice varieties showing a DNA band of 1024 bp accounted for 44.44 percent of
the total rice, namely: Mak Khaek, Ham Thung, E rai, Mak Yom, Rai Dok Mai, Do Sakon,Jao Daeng 2 and
Leung Boonma rice varieties. From the DNA sampling of rice enriched with Pita markers, 1 cultivar was
Mak Khaek rice. The results were analyzed for the similarity of the nucleotide sequences of the rice samples.
The nucleotide sequences of Mak Khaek were similar to the nucleotide sequences of the blast resistance

gene Pita using the Pairwise Sequence program. Pita in the rice group DQ285630.1 [Oryza sativa (Indica
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cultivar Group) NBS-LRR disease resistance (Pita) gene complete cds] accounted for 100 percent (Table 4)

(Figure 5).

Pita
IMak Khaek

FPita
IMak Khaek

Fita
IMak Khaek

Fita
IMak Khagk

Fita
Mak Khaek

AAGAGAGGATGCTGGTGATGGCGTTGTTTTGAGTTT GGAGAGGGTCATTATGGAGGATGC

AAGAGAGGATGCTGGETGATGGCGTTGTTTTGAGTTT GGAGAGGGT CATTATGGAGGATGC
L o R L T

CATCAGGAAGCCCAACACCGACGGTGTGAGTAACCTTTGGGTTTAGTGGAAATCCGGCAA

CATCAGGAAGCCCAACACCGACGGTGTGAGTAACCTTTGGGTTTAGTGGAARATCCGGCAR
o S R R T T T
AATCTTGCAAGGTGATTAGTGAGTGAAGCCATTTTCAGTTGGTGCTTTTCTTTGATTATC

AATCTTGCAAGGTGATTAGTGAGTGAAGCCATTTTCAGTTGGTGCTTTTCTTTGATTATC
R e o R T T T T
TGATTTTTAACAGATTTTCTTTTGTTCAGCATAAGATAGCAGATGACATGAACTGTTGGT

TGATTTTTAACAGATTTTCTTTTGTTCAGCATAAGATAGCAGATGACATGAACTGTTGGT
hh A A AR AR AR AR AR AR AR R AR A KA AR A KRR A AR R AR AR AR AR AR AR AR AR AR AKX AKX AR AR
ATGGGTCATGGGGGAAACAGTGCTCAGCATTGCGTCGTCCAAC

ATGGGETCATGGGEEGARACAGTGCTCAGCATTGCGTCGTCCAAC
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Figure 4 Comparison of nucleotide sequences from GeneBank database between Mak Khaek rice varieties

with the nucleotide sequence of the Pita gene; DQ285630.1 [Oryza sativa (Indica cultivar Group) NBS-LRR

disease resistance (Pita) gene complete cds], respectively.

Pigm
E rai

Eigm
E rai

Eigm
E rai

Eigm
E rai

Eigm
E rai

AAGAGAGGATGCTGGTGATGGCGTTGTTTTGAGTTTGGAGAGGGTCATTATGGAGGATGC
AAGAGAGGATGCTGGTGATGGCGTTGTTTTGAGTTTGGAGAGGGTCATTATGGAGGATGC
R L e e e ]
CATCAGGAAGCCCAACACCGACGGTGTGAGTAACCTTTGGGTTTAGTGGAAATCCGGCAR
CATCAGGAAGCCCAACACCGACGGTGTGAGTAACCTTTGGGTTTAGTGGAAATCCGGCAR
R L e e e ]
AATCTTGCAAGGTGATTAGTGAGTGAAGCCATTTTCAGTTGGTGCTTTTCTTTGATTATC
AATCTTGCAAGGTGATTAGTGAGTGAAGCCATTTTCAGTTGGTGCTTTTCTTTGATTATC
R L e e e ]
TGATTTTTAACAGATTTTCTTTTGTTCAGCATAAGATAGCAGATGACATGAACTGTTGGT
TGATTTTTAACAGATTTTCTTTTGTTCAGCATAAGATAGCAGATGACATGAACTGTTGGT
R L e e e ]
ATGGGTCATGGGGGAAACAGTGCTCAGCATTGCGTCGTCCAAC

ATGGGTCATGGGGGAAACAGTGCTCAGCATTGCGTCGTCCAAC

e e o i o o o e e e e e e e o

Figure 5 Comparison of nucleotide sequences from GeneBank database between E Lai rice with the nucleotide

sequence of the Pigm(t) gene; DQ285630.1 [Oryza sativa (Indica cultivar Group) NBS-LRR disease resistance

(Pigm(t)) gene complete cds], respectively.
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The Pigm(t) gene was identified from 18 white-grain landrace rice varieties using DNA
marker S29747.

DNA marker S29747 was used to detect Pigm(t) blast resistance gene in 18 white-grain landrace
rice varieties. 13 rice varieties showing a DNA band of 555 bp accounted for 72.22 percent of the total
white. Including rice variety Hom Daeng, Tab Mei, Mak Khaek, Ham Thung, E rai, Hom Puang Ton Muang,
Hom pla siw, Hom Puang Ton Kieow, Khaw Hom Mai, Leung khaw, Tab Mei Khaw, Jao Daeng 2 and Leung
Boonma rice varieties. From the DNA sampling of one rice variety enriched with Pigm(t) is E Rai rice variety.
The results were analyzed for the similarity of the nucleotide sequences of the rice samples. The nucleotide
sequences of Pigm(t) blast resistance genes were compared with the nucleotide sequences of pigm(t)
blast resistance genes. Pigm(t) in the rice group DQ285630.1 [Oryza sativa (Indica cultivar Group) NBS-LRR

disease resistance (Pigm(t)) gene complete cds] accounted for 100 percent (Table 4) (Figure 6).

Pi54 TATGATATGATGATAAGCTTAATTCCTCTCTCTGCTCAGACTGTTCAGGGCAAARACTAC
Rai Dok Mai TATGATATGATGATAAGCTTAATTCCTCTCTCTGCTCAGACTGTTCAGGGCAAARACTAC
B Rk R R R EE R R EE LR kT e
Pib54 CAACGAGAGCTTGTCTCCTTGTGCGGTCGTGAGCTTGCTTGTGCTAAGCTTGAAGGGAGA
Rai Dok Mai CAACGAGAGCTTGTCTCCTTGTGCGGTCGTGAGCTTGCTTGTGCTAAGCTTGAAGGGAGA
B Rk R R R EE R R EE LR kT e
Pib54 GTCGAACGAATCCATGGCGGAGACGGTGCTGAGCATGGCGAGGTCGCTGGTGGGCAGTGC
Rai Dok Mai GTCGAACGAATCCATGGCGGAGACGGTGCTGAGCATGGCGAGGT CGCTGGTGGGCAGTGC
B Rk R R R EE R R EE LR kT e
Pi54 CATCAGCAAGGCCGCCTCTGCCGCTGCCAATGAGACGAGCCTCCTGCTCGGCGTCGAGAA
Rai Dok Mai CATCAGCAAGGCCGCCTCTGCCGCTGCCAATGAGACGAGCCTCCTGCTCGGCGTCGAGAA
B Rk R R R EE R R EE LR kT e
Pib54 GGACATCTGGTACGTACTGCACTGCTCTCGTTTATCCTAGCAAGTTCTTAGGCTCTT
Rai Dok Mai GGACATCTGGTACGTACTGCACTGCTCTCGTTTATCCTAGCAAGTTCTTAGGCTCTT
O R Rk e R EE R R EE T T L

Figure 6 Comparison of nucleotide sequences from the GeneBank database Rai Dok Mai between rice
with the nucleotide sequence of the Pi54 gene; DQ285630.1 [Oryza sativa (Indica cultivar Group) NBS-LRR

disease resistance (Pi54) gsene complete cds], respectively.

The Pi54 gene was examined from 18 white-grain landrace rice varieties using the Pi54 MAS
DNA marker.

The DNA marker Pi54 MAS was used to detect the Pi54 blast resistance gene in 18 white-grain
landrace rice varieties. It was found that 11 rice varieties showing the DNA band at 261 bp accounted for
61.11 percent of the total rice, including Tab Mei, Mak Khaek, Ham Thung, Hom Puang Ton Kieow, Mak Yom,
Khaw Hom Mai, Rai Dok Mai, Tab Mei Khaw, Phak Hin, Jao Daeng 2 and Hom Jam Pla rice varieties.
From the DNA sampling of rice enriched with Pi54, 1 rice variety is Rai Dok Mai varieties. The results were
analyzed for the similarity of the nucleotide sequences of the rice samples. with the nucleotide sequences of
the blast resistance gene P54 using the Pairwise Sequence program. Rice group DQ285630.1 [Oryza sativa
(Indica cultivar Group) NBS-LRR disease resistance (Pi54) gene complete cds] accounted for 100 percent

(Table 4) (Figure 7).
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All 18 Thai landrace rice varieties carried at least one rice blast resistant genes. 1 landrace rice
varieties, namely Ham Thung were found to have the highest 4 genes resistant and three late blight
resistance genes were detected in all seven rice cultivars as follows: Tab Mei, Mak Khaek, Khaw Hom Mai,
Rai Dok Mai, Tab Mei Khaw, Jao Daeng 2 and Leung Boonma, which can be used as resistance in rice breeding
projects. Our result was agreed with previous reports including Wattanaporn et al,, (2019) reported that 159
from 226 Thai rice cultivars had at least one rice blast resistant genes, Pid3, Pi54 and Pigm. Four cultivars
had three resistant genes. Similar results were reported by Mahender et al., (2012), which screened
the rice blast resistant genes in the rice germplasm of Manipur, India and found that many rice varieties
contained 2 - 7 rice blast resistant genes. Kim et al., (2010) reported that 84 Korea rice varieties possessed
more than three positive bands of the eight-rice blast resistant genes. These results indicated that

the landrace rice germplasm is a valuable source of the rice blast resistant genes for rice breeding programs.

Discussion

Rice blast disease is one of the most limiting serious factors for rice production worldwide.
Landrace rice varieties have been recognized as valuable genetic resources for improving resistant level of
modern rice cultivars against biotic diseases (Kobayashi et al., 2006). The results from this study validated
that Thai landrace rice varieties were a source of four major rice blast resistant genes, Pi9, Pita, Pigm(t) and
Pi54. And from the rice sampling analysis, the similarity of the nucleotide sequences of the sampled rice
to the nucleotide sequences of blast resistance genes was 100 percent. Similar results were reported by
Pattaraporn et al., (2018), which screened 206 Thai landrace rice varieties and found that 146 Thai rice

varieties had nucleotide sequences in the blast resistance gene Pi37 accounting for 70.87 percent.
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Abstract

The purpose of this research was to design and develop a peanut shelling machine. To reduce the
time for shelling peanut, increase production capacity in industrial-scale peanut processing in households and
help resolve labor shortages in agriculture. Peanut shelling machine uses an electric motor, 1 phase, 220 volts,
3 horsepower, as the drive power, consisting of shelling wheel core, peanut hopper set, shelling mesh set,
there are 3 sizes: 2x10, 1.5x10 and 1x10 cm., the fan cleaning unit and the screening sieve set can be screened
in 3 levels, ie. full kernels, withered kernels and unhusked kernels. Belt transmission to the shelling shaft
cleaning fan and screen separator set. Testing the performance of the prototype using Tainan 9 peanut as an
example. Conducted a comparative test between shelling by a shelling machine and manual labor. The test
was repeated 3 times, each time 5 kg. The shelling results were full peanuts. 70.26 percent withered kernels
12.06 percent and shell 17.68 percent, with 95.25 percent complete kernels. The average shelling time was 2
minutes 17 seconds. The prototype machine had shelling capacity of 131.40 kg/hour. As for the shelling by
manual labor, the shelling result was full peanut kernels 71.54 percent, withered kemels 10.95 percent and
shell 17.51 percent, the average shelling time was 91 minutes, with a percentage of complete kernels
98.50 percent. Human workers were capable of shelling peanut pods at 3.33 ke/hour. However, the speed of
cracking by manual labor depends on the expertise of each manual laborer. Therefore, the use of peanut
shelling machine can shorten the time of peanut shelling. Increases productivity in the peanut processing

process.

Keywords : peanuts, shelling, peanut shelling machine
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Abstract

The problem of antibiotic resistance of pathogenic bacteria is increasing, which has resulted in
the need for multiple drug treatments. Therefore, the study of new sources of antibiotics is important.
This study aimed to evaluate the antibacterial activity of Rivina humilis L. stem extracted with methanol
and ethanol against Acinetobacter baumannii. The R. humilis stems were dried and extracted with ethanol
and methanol. The Initial antibacterial activity was tested by the agar disc diffusion method. The MIC
and MBC values were determined by the broth microdilution technique. The results showed that the
ethanolic stem extract had the widest inhibition zone of 10 mm. The MIC and MBC determination results
indicated that methanolic stem extract had the lowest MIC value of 1.56 mg/ml. The methanolic and
ethanolic stem extracts had the lowest MBC values of 12.5 mg/ml. This study is the first report presenting
the anti-A. baumannii activity from R. humilis stem extracts, which is useful for the development of

antibiotics against A. baumannii.

Keywords : Acinetobacter baumannii, antibacterial activity, Rivina humilis L.

uni

e Acinetobacter baumannii {uwuefiFerelsaunsuay JUSvieunau wazdulanuanunsanusie
anmundealdonuiu (Kuo et. al, 2007) 1o A. baumannii Lﬂummcﬂ‘uaﬂiﬂﬁm%aiuiﬁqwmmawmmﬁm WU
nsfndeiivon nshadelunsnaien mafadelusruumaiullaany msfndeusaside miam%aﬁlﬁamim
709 uLagnssniauiiBeriuaues Fen1shaitionn A. baumannii Adadudumingiddymsasisuguitdonih
sriaazmnaunlueg1asniu 33n5nsel wazngug, 2565; Puttilerpong et. al., 2011) Wisplinghoff H (2004)
Fsmuauvmnsmevesiihefiueuinuilunosfviagiheviinlulssmaanigouim wuinde A baumanni
Huavanismedusuduil 3 Aaliufesay 43.4% fithdudsmansthdeiidmasonisinde A baumannii gy
AU Tsndsednd anuunnseswesszuunliduiy wdosiemels aeaiuiaanzvdeiden amnuvainuane
vosnguitedelsaluduan saufenisiivse iBnnsléfue1uidauegndy cephalosporins 3o fluoroquinolones
(W1yAa nAlaeNA UazAy, 2554)

Tutsemelnefinenunsgifvesnsiode A baumannii Wissnnuanndesas 2-3 WWufesas 10-30
ImaahuimjwumsamL%aﬁﬂamaswumﬂiuwaaﬁmaﬁﬂ'gwﬁﬂ (Saelao and Utiswannakul, 2008) o A baumannii
ﬁﬁm’mdwﬁms?ﬁyaﬁiamﬂﬁ%auwmwﬁm 1914 carbapenems imipenem/cilastatin L& meropenem Fenalnmsmoeii
fvangnaln 1wy msanmsthetrguuad msdusieenuenead msasuuadassaiweserymdansaiiaouls
aneen Wusy (Fudand vuuuds wasiisen eeos, 2561) nsAnwunasweseufirusunadlmidadianudniy
dioansnanismevesihefindefifinaunannaialsauaznatnafsmesngueniisufulunmsine

fodaduunamonmanuasvesastanmiifgrssuuasharedeuuaiSerelse fethaiieing
ﬁﬁ]ﬂiiumiﬁﬂm%@uumﬁﬁa WU wusdsne (Cissus quadrangularis) ﬁqwéluﬂ’ﬁﬁmuazﬁﬂmm%a A. baumannii,
Stenotrophomonas maltophilia, Enterococcus faecalis, Burkholderia pseudomallei, Proteus mirabilis, MDR

Klebsiella pneumoniae (MDR-KP), Colistin resistant Pseudomonas aeruginosa (CoR-PA) Fadun quanuAiisY
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LY

inerae1UfTiue (Rattanasuk et. al., 2021) wiyflj’]LLlI?LLa:ﬁﬁﬂﬂ%ﬁﬁﬂ%éiUﬂﬂigUgﬂL%@ Staphylococcus aureus,
K. pneumoniae, Salmonella typhii wag A. baumannii (Morombaye et. al., 2018) sy

W3nu3s (Rivina humilis L) Wuitviegluunufid phytolaccaceae wunnsnszareiiluluusemalng
Tnefisuugniuliiussdu frsnuianssumafudegdunisvesasatninnindieiiigrdlunsdudatenuaiie
Pseudomonas aeruginosa LLazﬁqwéiuﬂﬂiﬁuﬁgdL%aiﬁ Aspersillus oryzae (Ajaib et. al., 2013) n1sAnwIAINTIU
msfudenuafiSefinedesufimznnasataandunintiadsitoyafivadndes nsnwadsiFealain
Aanssunisinuidle A baumanni Mnansataanduwindss iteidudeyailarunsniiludesengnisiamunen
dmsudude A baumannii lalugdustely
inguszae

WioUszidiufianssunisfiulde Acinetobacter baumannii 91nasafnaTna R uNS i Seitadadae

LDNIUBALLACLUNIUDA

FANTUNITIVY
1. MaiuuasasENR081 9Ny
FundniFsgnifiuannufthuringag suavinias sunetaanil Sminfenida Undegisdduninesan
Savhennuazendaen fuduiurune 1 wufunsuasiilusuuisieiriosouauiou (hot air oven) figaimgd
50 esrnwadea Wi 3 Tu Wisegdduwiandulidunasdeaneumihlvatadesvhazane
2. MSATENATEI AT A UF NSNS
Faraddun3nnss 50 niuldasluvinguruyauin 250 faddns WuwnueauazienItoaUIuIN
og15az 150 Haddnsadluusiazain thluweriigumgiivies (150 rpm) Wuan 3 $lus nsesansafnsnenszay
nsesudhdmvesansazarslussiveuisfigaumail 50 esmwaldea uiu 2 3u Ufuanududuvesansadaveny
MnFUNINTae Dimethyl sulfoxide (DMSO) Trldaandudugarinedl 500 fiadn3uresiadans (Rattanasuk et.
al,, 2021)
3. Weuuniiide
W8 A baumannii l§5uannlsmenuiadenida Beaideluemsidsais Nutrent broth (NB) Uuil
37 semwaidea 150 rom Wunan 18 Falus ¥1de A baumannii TuuSuAraududuBuduil 0ps0o = 0.1
(Rattanasuk et. al., 2021) ﬁi’wLﬁumﬁﬁﬁawﬁﬁams%ﬁwm eI Inenranskazinalulad auzAaumansuas
Wemans unIne1desvigiesdn wanzidou 2-0390-0001-1
4. Agar disc diffusion
¥ie A baumannii fiusumarnadudusuduil 0D600 = 0.1 Ysuas 100 Tulasans Tunszareuu
9919 nutrient agar (NA) maﬂizmwmawaamﬁammmLé’umu@uéﬂma 0.5 fadiuns nenasatnnaIFuians
fruluyueaLazley uealIuin 10 lulasdnsasuunsznunses Uuﬁﬁjﬁwﬁyaqmmﬁ 37 psmaidea Wunan
18 Flu mnaammﬁm’%nmmaamié'fué'?aLLas‘vﬁmiﬂuﬁﬂ‘ummLé’umu@uéﬂmwmmiﬁuégwmmﬁuﬁaamm
5. Minimum inhibitory concentration (MIC) wag Minimum bactericidal concentration (MBC)
s NB USanas 100 Talasdng adlunguit 1-12 -wes 96-well microplate Winansafinanndfuves

AunsnelSWariamewnueatazievnueaUsuin 100 llasdns adunquil 1 wdwhnsdeasansainveiuwuy 2 win
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nviquit 1-10 Waide A baumanni (OD600 = 0.1) U3ana 100 lslsans adluvaudl 1-11 thvavluuadl 37 ssmisadea
speziaan 24 $2lua viinsasadeuniAl MIC uay MBC sgufAzenisildsuiamesdlasnsifuaisazans
lodonitrotetrazolium (INT) chloride Anadiudu 4 fiadnsusediadans) Inur MIC AeAnmudidusgeiindsniiy
a3 INT udiAnnsiasuniasdandmdeadudvuy uazan MBC Aepuituduasatamaniivdsaniuas INT
waldifanisdsunuaswesd arsavate INT Senadudivdes (Rattanasuk & Phiwthone, 2021; Boongapim et.

al,, 2021)

NaKazIsalNan1sIdY
1. wannsAnwnstugadia A. baumannii #7838 Agar disc diffusion

nmsihaduremdnlSwhnisatasemyusaaseyuea wudnhlvasiadilaluinismageu
AanssunISEuEe A baumannii #2833 Agar disc diffusion WansANWINUINENSARREdUYeINENKSsTadn
dheomusaivuinduihuguinansuinusudanniigaity 10 Safums Fannnhasatavessiiusemindia
ﬁaﬁ’mé’wwaaaﬁmumé’umuquéﬂmw’%mmé'J’Ué'jy’nwhﬁ’U 8 fladwns (M131991 1) FananisAnwrnded
L@AIRNSTUNISELED A baumannii TINN91N1531891UY8e Rattanasuk et. al. (2021) Alds189una0s
asatmmysdandiadadseniuea wuirduaduiugudnanauinududiodo A baumanni wiitu 7
foduns uazinvsdaefiafadismmuoaivuinduiugudnarsuinusudiede A baumannii ihdy 8
gaduns (Rattanasuk et. al., 2021) SnefananinaveIUsnuYeInsfudsldfninaisatnvessemUaiade
FgleTURAaTITURATIE AT Lﬁumu@uéﬂmﬁﬁL’Jmé’uéy'wim%a A. baumannii wWinfu 8 fiadluns (Rattanasuk et.

al., 2021)

M990 1 anadurugudnatsusnududesasainnawunIniSwowe A baumannii

Aviazany ﬁummf’i'usi'luguéna'lw‘%nmé'ug'q
(Raduns)
Methanol 8
Ethanol 10

2. HaNsANEIMNAY MIC waz MBC vasansafndndundniSadaidia A. baumannii

NAMSANY AT MIC Y0sansafnannddunsndSafiafnasemusatassmueaseide A baumanni
WUt A MIC vesensafinanddunindSsitatasenmueaiidndgawintu 1.56 Tadniudefiaddns luvaeilasarin
nddunsnrSiatasseniueain MIC wirtu 6.25 fadniuseiadans nan13Anw1mA MBC v09a15a1n
MnduNENNSaTiafnnsleMUeaLATILUBARDITE A baumannii WU A1 MBC wasansadnanndiduninasa
Fatpseuvnusaazieniuea dauviiu 12.50 fadniusefiadans

nsAnwndidaonndesfiunisAneves Rattanasuk et. al (2021) filds18a1uAn MIC vasansarin
anlusasilnszrmdfiatassieniusanazwuniusailal MIC i A baumannii Wiy 0.8 fadndusefiadans
(Rattanasuk et. al, 2021) Laz8 s@0AARBIUNATDINTANBIENTAANYTF IR AT AN AR IBLON U ALALLLNILDA

ATlAN MIC 619 A. baumannii Winfu 0.19 wag 3.13 A1uaisiu (Rattanasuk et. al,, 2021) NANITANEILAAILALTALIN
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ansannnAuns N3 lgvislunmsinanede A baumannii lousinuinan MBC ansannainsunsnel3aannnminmn MBC

a a

Yp9a1san AN bukazinseAU NN AR 8 eNIUBAkATIINIUBAaR A baumannii (1.6-3.1 iaanSuneliadans)

LAZHEIANUINNINAITANALNYSAIRINNATANIYLBNIUDALALLUNIUBANTAT MBC #im A. baumannii AU

a a a

6.25 iaansuseliaaans (Rattanasuk et. al,, 2021) Intorasoot et. al. (2017) lasreuitdidunenseieannaue

v
= a o o

fusgasnmlunsguduasiinanea A baumannii laaiaalaeiial MiCg, ke MBCy iU 0.25 uag 0.5 adnsy

follaadns (Intorasoot et. al., 2017)

197197 2 A1 MIC wag MBC ¥89a15a8inansunsnisasalda A. baumannii

. . A1 MIC fin MBC
(Uaansunauaaansg) (Uaansunoilanans)
Methanol 1.56 12.50
Ethanol 6.25 12.50
d3Unan13IY

vy
[ v a

msAnwassldudunsnuefusnfisnenunavesansainannaidunsniSifignannmsuniueauas

Y

v g v v

eueaiignslunisdudinisaiyuasiignivhare@euuadiiss A baumannii Salueiinenss1ufTius laems
IHanuealunisanabidinnududuvesaistussaumaniaunsaduganisaiyvesdeliviiu 1.56 Tadniuse
fiaddns uarn1sldumueauazionuealunisainlimanududumanfiannsariaiedeldivindu 12.50 Tadnsy

sofladdns nansfnwpdstazdudeyaiiugiuiidfglunisieseanisfinwuaziuuneinveansujiusldan

AAUNINHSY Bnnsanansaiimungnisnaneniveldlunisviaiede A baumannii l9

AnmANssuUsENIA

HI38veveuANeIUURN159aTINeT nMedvTinemansuasinalulad anzfaumansuayineimans
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LONE591999

day £ a '

gy WAlaenad, 1319AN YVIULANS, Tan tameaAduR, Inuen fauaas Wity qvssna. (2554). nslden
Frugatnsnulsaondniaululsmeiuiannnsinde Acnetobacter baumannii Fog vty
w lsmenagmasnsal. MsarslvemndvaansuaymenIsgunm, 6(1):32-38.

Ansnsal deusugs uaznqug ASTEAVS. (2565). MIszUAes Acinetobacter baumannii ﬁ?ﬁuammmamju
Tulsaneruadendlugg U we. 2559-2562. 97597539 snsuaduayuuingsgunIm, 18(1): 31-38.

Tudend vnuula uay Wsen fENed. (2561). wuuwuuaradnsipatinannsldesugatnsnuiUiedendniaulu
IiﬂWEJ’lmaﬁaﬂL%a%aEn Acinetobacter baumannii. ?755’754;7??’?[%51/2‘14& 11(3):470-482.

Ajaib, M., Zikrea, A., Khan, K. M., Perveen, S., Shah, S., and Karim, A. (2013). Rivina humilis L.: A Potential
Antimicrobial and Antioxidant Source. J. Chem. Soc. Pak, 35(5), 1384-1398.

Boongapim, R., Ponyaim, D., Phiwthong, T., & Rattanasuk, S. (2021). In vitro Antibacterial Activity of Capparis sepiaria L.



Volume 3 No.2 July - December 2022 Journal of Roi Et Rajabhat University: Science and Technology

. U 3 aduft 2 nsngnau - Suaen 2565 TANTUNNINGAE VAL FoELdN: Inermansuazmalulad
30

Against Human Pathogenic Bacteria. Asian Journal of Plant Sciences, 20, 102-108-222.

Intorasoot, A., Chornchoem, P., Sookkhee, S., and Intorasoot, S. (2017). Bactericidal activity of herbal volatile oil
extracts against multidrug-resistant Acinetobacter baumannii. Journal of intercultural ethnopharmacology,
6(2), 218.

Kuo, L.-C.,, Lai, C.-C,, Liao, C.-H., Hsu, C.K, Chang, Y.-L., Chang, C-Y., and Hsueh, P.-R. (2007). Multidrug-resistant
Acinetobacter baumannii bacteraemia: clinical features, antimicrobial therapy and outcome. Clinical
microbiology and infection, 13(2), 196-198.

Morombaye, S. M., Kangogo, M., Revathi, G., Nyerere, A., and Ochora, J. (2018). Evaluation of the antimicrobial
effect of Nepeta cataria and Basella alba against clinically resistant Acinetobacter baumannii in Nairobi,
Kenya. Advances in Microbiology, 8(10), 790-803.

Puttilerpong, C., Chawanasit, W., Laohawaleesan, W., Rungsang, W., and Ritteeveraku, P. (2011). Antimicrobial use in
hospital-acquired pneumonia with multidrug-resistant Acinetobacter baumannii at King Chulalongkom
Memorial Hospital. Thai Pharm Health Sci J, 6(6), 32-38.

Saelao S. and Utiswannakul A. (2008). Therapy for patient with multidrug-resistant Acinetobacter baumannii.
Journal of Health Research, 22: 131-6.

Rattanasuk, S., Kajangjai, J., Sonsena, N., and Junsongduang, A. (2021). In vitro antipathogenic bacterial and
antioxidant activity of Thunbergia laurifolia Lindl. leaves extract. Journal of Roi Et Rajabhat University:
Science and Technology, 2(2), 8-12.

Rattanasuk, S., and Phiwthong, T. (2021). A New Potential Source of Anti-pathogenic Bacterial Substances
from Zamioculcas zamiifolia (Lodd.) Engl. Extracts. Pakistan Journal of Biological Sciences: PJBS,
24(2), 235-240.

Rattanasuk, S., Boongapim, R., & Phiwthong, T. (2021). Antibacterial activity of Cathormion umbellatum.
Bangladesh Journal of Pharmacology, 16(3), 91-95.

Rattanasuk, S., Boongapim, R., Phiwthong, T., Phuangsriken, S. and Putthanachote, N. (2021). Antibacterial
Profile of Cissus quadrangularis Extracts Against Antibiotic-Resistant Bacteria Isolated from Roi Et
Hospital. International Journal of Pharmacology, 17(2), 97-102.

Wisplinghoff, H., Bischoff, T., Tallent, S. M., Seifert, H., Wenzel, R. P., and Edmond, M. B. (2004). Nosocomial
bloodstream infections in US hospitals: analysis of 24,179 cases from a prospective nationwide

surveillance study. Journal of Clinical Infectious Diseases, 39(3):309-317.



U 3 aduft 2 nsngnau - Suamen 2565 TANTUNNINGIAET1VALFoELdN: Inermansuazmalulad

Volume 3 No.2 July - December 2022 Journal of Roi Et Rajabhat University: Science and Technology

= | R ¢ v Y] v o a 1
ﬂqiﬂﬂﬂﬂaﬂﬂq§1NWﬂU§¥ﬁQﬂLLaSNaﬂ’]'ﬂ‘lﬂﬂ’ﬂﬂJgﬂ’ﬁ‘ﬂﬁNﬂUQUGli']EJ*\]']ﬂa\'if’!ﬂﬂ"lﬁJﬂa

gumwlunisinuvesdussnauanBnlsmaanss sunawagi 3swindoaidn study
of the Symptoms Adverse and Effect of Harm Prevention Health Education to Health

Hazard Exposure on Working Environmental among Buddha Foundry Occupation in

Selaphum District, Roi-Et Province.

Received: 5 di.4. 2565
Revised: 7 .. 2565
Accepted: 7 n.A. 2565

5398 andauyr’, dnsan awses’, diand 29dlue’ uas §319AuT Uneay’

Thawatchai Dacherngkhao!”, Chatlada Deeprom?, Niwat Wongyai® and Surangkana Pangsai?

unfnge

nsanwadsiifumsiteimeaes (Quasi-experimental research) tieAnwiainislifiaussasduas
Hanslimnuinistesiudunmenndennauseauninlunisiuvesiuszneuerinlulsiwvdensy 91w 40 Ay
Wusvswdeyalaslduuuaeun wuuinenuslunguiedne lnsdnavedoyameadfidanssau uaznagou
?’n'lllLL(ﬂﬂ(ii’]d‘uaﬂﬁ%aalﬂﬂ’ﬂmiﬁ’wﬁaa Paired Sample T-test AtAs1zRa1nTUSLATY Stata WU 9IS AeUsTaA
MnmsdudaiognmudeguamINTign Ao onsUandsur Jadeufisur S 11 au Gosaz 27.50) Fadueins
Mnnsfuduiaansuszneuduyidsemedne (VOCs) warsesamniusinisdu duuasmiusienie uaumdefun
thanlyauagauns $1uau 10 au Gavay 25.00) Inmsduiaduueadeuasveiun linvenmslifiviszasdvio
Tsnmruiinunfvessrunlasshauaendnanile ndadriulusunsudusznaventnlulsmaenss fanadovesazuiun
mmi’ﬁmmiﬂmﬁué’umﬂaﬁlﬂﬂﬂﬁﬁmﬁaamwLL’Jmé’amLﬁmﬁuaﬂwaﬁﬁaﬁwﬁmwwqaaa (p-value<0.01) UalduBUE
NNANTISANYT FUTENRUNISIsmdoNITUaENU18UUINTAUENSISUEY Astlunsnstuntsdesiu lnseds
AUAVNIN 19U N130TITRUSINAIIdRTuYesasiall susulirug TeRuainlantdinindes dudu PM10

dietetunansenudeaunmluszezenivenguang

ARy : aInskiielsease, snAugunin, saviaense

19191356U5w 97 wangasInemansUade (@15730qumans) a1v713v) e rmansuazinalulad aazfavmaniuay Inermans
WRITNEIAETIV TEOn

ZaemanT1915e wangnImenmansvdin (15730igvmans) a1v13vrvermansuazinalulad nasAavmaniuay meimans
URIINEBE TV TEOn

*9197156V5e 91 wangmTImemansUndin (aa3aigumans) 8193 iveimaniuazimalulad aazAavmaniuas neimans
URIINEBE TV TEOn

Yonnemslsmenasuasuguamsvatiumeait svalndnes sunewagd Sinsoesn

ILecturer, Program of public health, Faculty of Liberal Arts and Science, Roi-Et Rajabhat University

?Assistant Professor, Program of public health, Faculty of Liberal Arts and Science, Roi-Et Rajabhat University

3Lecturer, Program of public health, Faculty of Liberal Arts and Science, Roi-Et Rajabhat University

“Director of Ban Nong Fa Subdistrict Health Promoting Hospital, Pho Thong Subdistrict, Selaphum District, Roi Et Province
"Corresponding Author E-mail: watphd261@gmail.com



U 3 aduft 2 nsngnau - Suaen 2565 TANTUNNINGIAE TV FoELEN: Inermansuazmalulad

32

Volume 3 No.2 July - December 2022 Journal of Roi Et Rajabhat University: Science and Technology

Abstract

This semi-experimental research aimed to study the adverse symptoms and effect of harm
prevention health education to health hazard on working environment among buddha foundry occupation.
There were collected through questionnaires and hazard exposure prevention educated in working
environmental on 40 workers. There were analyzed the descriptive statistics, differences in knowledge
mean using the Paired Sample T-Test statistics by using STATA version 10.0. The results showed that most
of all the adverse symptoms from chemicals were 11 persons (27.50%) in headache and dizziness
on volatile organic compounds (VOCs), and descending symptoms in 10 persons (25.00%) itching, redness
on the body, burning or itchy eyes, watery eyes and red eyes on calcium carbonate dust, and no adverse
symptoms skeletal and musculoskeletal disorders, respectively. The level of harm prevention health education
on hazard working environment preventing knowledge scale, was a statistically significant increase
in the mean of knowledge after participated in the program (p-value<0.01). Recommendations: The public
health official and buddha foundry enterprise owners should have measures to protect health surveillance
such as ambient air measurement, promoting knowledge in preventing dangers, and strictly mask-wearing.

These guidelines prevent long-term health hazards or occupation disease among buddha foundry occupation.

Keywords : Symptoms Adverse, Health Hazard, Buddha Foundry
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Abstract

This study was Quasi — Experimental Research The objectives were study about effective of
Health Promotion of the Hypertension Risk group in Ban khokSiri, Chumphon Sub-District, Moei Wadee
District, Roi-et Province There were 26 samples of hypertension risk group. The samples were collected
data using questionnaires. Questionnaires were interview of knowledge, perceived risk of Hhypertension,
behaviors prevention hypertension by use the principle of 4a. 3s, Blood pressure levels of high blood
pressure risk groups Before and after participating. The data were analyzed by Paired Sample T-test.

The results shown increased significant average score of knowledge, attitude, perceived risk of
hypertension, and behaviors prevent hypertension by used the principle of da. 3s (p<0.01), after used
health promotion program. systolic pressure was significant decreased (p<0.01) and diastolic pressure was
significant increased (p<0.01). And high blood pressure risk groups. The blood pressure level decreased
64.71%, 47.06 % of the risk groups, 17.65 %Normal group, 23.53%. Stable blood pressure , 11.76% increase in
blood pressure, 11.76% lassified as at risk.

The results can conclude that health promotion program effective to decreased the blood
pressure in hypertension risk group. In the consequence, the hypertension risk group should continuous follow

health promotion program and extend this program to the next generation of hypertension risk group.

Keywords : the hypertension risk group, health promotion
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Abstract

The objectives of this study conducted to supplementation of pumpkin as natural pigment
source on egg production and egg quality. Eighteen Loman Brown hens at 34 weeks of age, were
randomly divided into three dietary groups (0, 10 and 20% of pumpkin, respectively) with 6 birds per
treatment and three replicates of 2 birds per replicate in Completely randomized design (CRD) were used
for the experiment which lasted for 60 days. The result showed that feed intake, egg production and egg
quality (Egg weight, Haugh unit and Albumen height) were not significantly different between treatments.
However, yolk color of 10 and 20% of pumpkin supplementation were higher than control group (P<0.01).
Then, pumpkin was natural pigment source for laying hen which increase yolk color and no effect of egg

production and egg quality..

Keywords : Pumpkin, Egg production, Egg quality
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Effect of Urea Fertilizer on Growth, Leaf Yield and Leaf Quality of Five Cassava Varieties
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Wedsziluvszansnmnisléiduemisdninuamadunismawnueinmsdu nununsnaaesuvduan ysaily

s

uden (RCBD) $1uau 3 41 5 Amnass Usznauseiiudends 5 aewus Ae KU ana KU 75 KU 72 No. 59 uay

¥

No.111 lagyhnisnaassuuiiufinugnsa yaaulnuids aeldanimuindeudwminanauns iivdeyadszneu

a

n1sAREeN 8 dnwuy Ao N15LRSIALLA (A NERY wazduiuienu) nandnluan wazuis Aaulenly

(SPAD Unit) Usunaslulasiaunianun Ysunalusiuneu wasnandalusiu nanisfnwinuindudivsndaiuging

nsasyiule wandnlu wazamunwluganian Ae KU ana

mdfy ¢ dudends, auawiivewnsdnd, Augns

Abstract

Studies on the effects of urea fertilizer (46-0-0) on growth, yield and leaf qualities of five
cassavavarieties to evaluate performance for used to high quality animal feed for replace concentrate.
The experimental design was (Randomized Complete Block Design; RCBD) with 3 replications and 5 treatments,
consisting of five cassava clones were KU Sakon, KU 75, KU 72, No. 59 and No. 111. The experiment was
conducted on lateritic soil area of under the environment of Sakon Nakhon province. Eight trails that involved
with growth (plant height and number of branches per plant), fresh and dry leaf yield, SPAD Unit, total N content,
crude protein content and protein yield. The result found that cassava variety with highest growth, leaf yield

and leaf qualities was KU Sakon.

Keywords : Cassava, Forage quality, lateritic soil
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Uszana 30 dududed Tnodulssimaddeesnsiudvzudanelngfianvedananduyaduwauduuimded
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Hulenusssusiudifsanunsalfiduomnsdn il Taodlusiugeis 25% aslulawnsn 40% vosimidnuia
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sgdianuwanssiululunsdaganeiug uwivsun HON lududUsndsaunsaaniivlalaenisainuan w3an1sndn
msmnluiudugmasmouaiuaalilisannsaanusunaansioenlug (HCN) 19ds 90 % (Wannapat, M., 2002)
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TudszmaludiFeianzTunnidedd nanisvaaeamuin Tufudiuzndeis 4 arewugiuiu alusiuneny
(Crude protein; CP) 52919 17.0-24.0% (aneiug TMS 30555 fiUSunaigean) Tusunmuniineadiianun (Neutral
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No. 59 642.4 ° 509.1 125.7° 105.4
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Ao o a o
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