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Late Devonian radiolarians from a chert sequence in Pak Chom district of Loei Province,
Northeastern Thailand : A preliminary result
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Late Devonian radiolarians from a chert sequence in Pak Chom district of Loei Province,

Northeastern Thailand : A preliminary result
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Abstract

The study of radiolarian cherts has been widely used for establishing tectonic evolution of the region and for
stratigraphic correlation of the sequences among the terranes (blocks). The main objective of this study is to
discriminate radiolarian assemblage from a Devonian chert section exposed in the eastern part of Loei province. The study
area belongs to the northern part of the Loei Foldbelt located to the western portion of the Indochina terrane. More
than 15 chert samples were collected from the Ban Huai Bo Suen section, 36 km south of Pak Chom district. The
obtained radiolarians are composed of Trilonche echinata, T. palimbola, Trilonche sp., Tetrentactinia gracilispinosa,
Polyentactinia leptosphaera., Polyentactinia sp., Helioentactinia sp. and unidentified species. These fauna can be
correlated to those reports in Chiang Dao (northern Thailand) and Gogo Formation (western Australia) and Huron
member (United States of America), indicate the Late Devonian. The result suggests that these localities were

located in a common oceanic circulation with free interchanging sea water and radiolarians.

Keywords: Radiolarian, Fossil assemblage, Devonian, Loei province, Indochina terrane
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De Wever et al. (2001)'

Class : Actinopoda
Subclass : Radiolaria Miiller 1858
Superorder : Polycystina Ehrenberg 1838"", emend.

Riedel 1967"

Family Entactiniidae Riedel 1967"
Genus Helioentactinia Nazarov 1975"

Type species: Helioentactinia Foreman 1963"

Helioentactinia sp.

Figure 4, 6-7
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Figure 2 (A) Locality map indicates a study area in Ban Huai Bo Suen which is located to the south of the Pak
Chom district. (B) Geological map of the Loei region showing distribution of the sedimentary rocks and
volcanic rocks® Legend: 1. Permo-Triassic volcanic rocks rhyolite, andesite, tuff, agglomerate 2.
Carboniferous rock including conglomerate, sandstone, shale, slate, chert and limestone 3. Permo-
Triassic rocks including sandstone, argillaceous limestone, rhyolitic tuff, shale, limestone and chert 4.
Permo-Triassic granite 5. Permian rocks including limestone, shale and sandstone 6. Triassic rocks
including sandstone, silistone and mudstone 7. Devonian rocks including chert, shale and tuff 8.
Devonian-Carboniferous volcanic rocks including basalt, andesite and tuff 9. Trust fault 10. road 11.
Country boundary 12. The study locality
ﬁ'ﬂﬂmzﬁmgﬁ%%ﬂﬂ’l - anwuzveddfon nIed (sub- 1963 Polyentactinia leptosphaera n.sp. Foreman - Fore-

spherical shell) WRan 2 Tu AnEmsAul (main spine)
ameUansldy (needle-like) I1UI% 6-7 8% 1MIAIATITIN
ARIVWIAUIZAMVLILANG N

729918 uaranwiny : uTnaiuidanmiuiisde
Fu dunatnan eng@luflouaautany (Late Devonian)
Polyentactinia leptosphaera Foreman, 1963"

Figure 4, 4-5

man, Pl.1, Figure 6
2009 Costaentactinia? leptosphaera (Foreman) -

Seo and Won, PI. 1, Figure 13-20

ANBUTAMIMINGT : AnuazilRanndd (subspherical
shell) 1fan 1 T AW (main spine) AR8UaNEY
13 (needle-like) $1W% 2-6 51 ATVUIAANVENIFITH
T U uIaAINENININNINRIY (spine) A%



Vol 35. No 1, January-February 2016

Late Devonian radiolarians from a chert sequence 5

in Pak Chom district of Loei Province, Northeastern Thailand : A preliminary result

Figure 3

(A) Outcrop photographs of the study locality at Ban Huai Bo Suen section showing bedded chert (B)

Photographs showing bedded chert interbedded with shale (pen is about 15 cm long.) (C) Sketch of the

study section showing sampling point as drafted from outcrop photograph in A. (HBS1-HBS10)

129018 UATANIWANY : UTNUN%IIEAR Huron
member %11a%% Ohio shale Uszinaanigaiuim mﬂqa

Tflouaaudany (Late Devonian)

Polyentactinia sp.
Figure 4, 1-3
ANBEAMZININGY : AnsuzidfennIInavuazy
(spherical-subspherical shell) LURan 1 T SnE MR
(main spine) aanglanaldy (needle-like) IBIBHII

(spine) LANENIN

729818 UazaMIWINY : UnaRuidnmiuiisde

Fu dunelinau ang@luflouaautany (Late Devonian)

Genus Tetrentactinia Foreman, n. sp.

Type species : Tetrentactinia barysphaera Foreman, n.sp.

Tetrentactinia gracilispinosa Foreman, 1963"

Figure 4, 8

1963 Tetrentactinia gracilispinosa Foreman - Foreman
Pl. 7, Figure 2a-b

AnHMeaMIIWINGT : AnwmzilfenAeutiil (sub-
spherical shell) 1wdan 1 u lasiwdanuanadenassin
(spongy) WTZUNY ANBIEAWIY (Main spine) ARNLATY
193 (needle-like) 31WIH 6 8% VVWIALAZAINLIILAN

AN9N%

729818 UATADIWANY : USNUuNWIIE#AY Huron
member ¥13@#1 Ohio Shale Uszinaanigaiuini myﬁ

Tudlauaautlans (Late Devonian)

Genus Trilonche Hinde, 1899; emend. Foreman, 1963;
emend. Aitchison and Stratford 1997 (syn. Entactino-
sphaera (Foreman, 1963)

Type species: Trilonche vetusta Hinde, 1899

Trilonche davidi (Hinde, 1899)"

Figure 4, 13-15

1899 Staurolonche davidi Hinde - Hinde,

p. 46; PI. 8, Figure 13

1997 Trilonche davidi (Hinde) - Aitchison and Stratford,
Figure 2-8, Figure 3-4
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1999 Trilonche davidi (Hinde) - Aitchison,

PI. 3, Figure K and L, PI. 4, Figure C,D,F,G,K,L ; PI. 5,
Figure M and N, PI. 6, Figure C and S

2002 Trilonche davidi (Hinde) - Luo, PI.

2, Figure 7,8

2003 Trilonche davidi (Hinde) - Wang, PI. 1, Figure 14,15,
PI. 3, Figure 21

2012 Trilonche davidi (Hinde) - Thassanapak, Figure 7.
1-9
ANBULEAMIIWINGT : ANBUzUFONNTINANTUIALEN
f91unand (spherical shell) LRan 2 TULAzAIN AN
pore NINAUURST (spherical-subspherical) B#1aLUNA
agjuTaknInenilfen AnWIERINK (main spine) AANY
lufia (thee-bladed) $1%I% 2-4 14 VWIAANVLITINAY

?hamq uaxamuﬁwu : ‘.I_I%L’Jmﬁuﬁ Eastern New South
Wales Uszinaaasanis angdhiflaunaunany (Middle
Devonian) ‘Iﬁ%ﬁ Gamilaroi terrane New England Orogen
meaaziuean Ussinaeamands engflufisunauduus:
AawNa1d (Early and Middle Devonian) RURARUIARL
Tanhe Formation, Nannin, Guangxi NNAUAZTUANLRE
16 dszmnasnmymizUsemouiu engdhiflounaududs
@auNald (Early to Middle Devonian) V’g\fuﬁ Shaijingpo,
Lila, Bazhai W&z Shiti reservoir @laulﬁﬂizl,ﬂﬂa”lﬁ’lim%g
Uszmnaudu ngfluflouaaunaisuszaauday (Middle
and Late Devonian) AuRUSMAounas s, a2 gl
dluilsunaudans (Late Devonian)

Trilonche echinata (Hinde, 1899)"

Figure 5, 1-4

1899 Heliosoma echinata Hinde - Hinde, p. 50, PI. 9,
Figure 12

1963 Entactinosphaera echinata? (Hinde) - Foreman, PI.
3, Figure 10, PI. 4, Figure 12a-b

1993 Entactinosphaera echinata (Hinde) - Aitchison, PI.
5, Figure6, 11, 14, PI. 7, Figure3

1997 Trilonche echinata (Hinde) - Aitchison and Stratford,
Figure 2-5, 6,10

1999 Trilonche echinata (Hinde) - Aitchison, PI. 1,
FigureG-K,N, PI. 2, Figure D,K,L,Q, PI. 3, Figure O and

J Sci Technol MSU

X, Pl. 4, Figure S PL.5, Figure B-D,G,I, PI. 6,Figure A,l,L-N,P
2002 Trilonche echinata (Hinde) - Luo, PI. 1, Figure 13,14
2003 Trilonche echinata (Hinde) - Wang, PI. 1, Figure
16-19, PI. 5, Figure 26-30

2005 Trilonche echinata (Hinde) - Wonganan, Pl. 2,
Figure 17,18

ansmedmgIWINGT : anwusdfannisnsuawalng
(large spherical shell) (aan 2 %V'u SNEUZAWIN (main
spine) aaelufla (three-bladed) U 2-6 % VU@
ANNENa9in TasSiies 1 wunaufidlawaninuen
mnﬂ'jmmu‘é"u by-spine aangUansLda (needle-like)
mumm'mm's@haﬁmﬂm‘hmumﬂagju’%nmhmawaa
TuUn

329018 WATEANRANY LSRR AWWIBAN Huron
member #11@#% Ohio shale Uszinaanigalauini a1gd
Tuflauneutane (Late Devonian) AuAnuiafin GoGo
Formation, Canning Basin, AaazIuan Uszine
samanin ang@luflunaulaiy (Late Devonian) A
Eastern New South Wales U3zinanaaiasiae mﬂqm’s
Wauaaunald (Middle Devonian) Aufivanafin Tanhe
Formation, Nanning, Guangxi ﬂﬁﬂ@zi’%@lmﬁmiﬁ Uszine
spwsgliEmruin engdlhiflounaudstisnaunand
(Early to Middle Devonian) Vﬁuﬁ Shaijingpo, Lila, Bazhai
W&z Shiti reservoir aauldlszinaasIImIgUIETITUIY
1@l ufisuaaunaisiisnaudaty (Middle to Devonian)
Aufisnnadosen Swiadeslng mamita Uszinelng
21dlufivuaaunarsfisaandany (Middle to Late Devo-

nian)

Trilonche elegans Hinde, 1899"

Figure 5, 5-8

1899 Trilonche elegans Hinde - Hinde, p. 48, PI. 8, Figure
22

1997 Trilonche elegans Hinde - Aitchison and Stratford,
Figure 2-7, Figs. 3-6

1999 Trilonche elegans Hinde - Aitchison, Pl.1, Figure
C,D,F,P, Pl. 4, Figure E,I, Pl. 6, Figure B,R

2003 Trilonche elegans Hinde - Wang, PI.1,

Figure 22,23

2005 Trilonche elegans Hinde - Wonganan, PI. 2, Figure 3
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ANBUTAMIMINGT : nsuilfannsdT (subspherical
shell) L/Ran 2 T AN pore NIINANBELIIITIIUBN
Waan anwmenuIN (main spine) aanoluiia (three-
bladed) 31Ut 6-7 8% YUIANMULNUYINTHURZIAIBE]
Tuszunuidentin

?hamq ua:am%ﬁwu : u‘%nmﬁuﬁ Eastern New South
Wales Uszinaaasanis angdlhiflaunaunany (Middle
Devonian) ﬁuﬁ Gamilaroi terrane New England Orogen
maaziusan dsznaeasmandy a1gdlufivuaaudud
@aunNald (Early and Middle Devonian) ﬁuﬁ Shaijingpo,
Lila, Bazhai &2 Shiti reservoir muiéﬂﬁﬂmmmmsm%’g
Uszmaudu ongfluflouasunaisuszaauday (Middle
and Late Devonian) Aufisninaidesann Saniadeslna
mawila dazmdlng egdlufouaeunasuszasulay
(Middle and Late Devonian)

Trilonche palimbola (Foreman, 1963)"

Figure 5, 9-12

1963 Entactinosphaera palimbola n.sp. Foreman — Fore-
man, Pl. 2, Figs. 7a-e, PI. 3, Figs. 3a-d

1993 Entactinosphaera palimbola (Foreman) - Aitchison,
Pl. 5, Fig. 5

1994 Entactinosphaera palimbola (Foreman) - Kiessling,
Pl. 5, Figs. 2.4-5

2005 Trilonche palimbola (Foreman) - Wonganan, PI.3,
Figs. 3-5

2012 Trilonche palimbola (Foreman) -Thassanapak, Figs.
7.20-21
ANHUWLAWIININGT : ANBMUIURONNTINANUAZNTIT
(spherical-subspherical shell) 1wathunansiislwajilfan
FUHANAI AN BRI (main spine) aangluiia (three-
bladed) 31131 2-6 B34 FUUIAANNLIAINY lasTiAe
1 AU “?i@LL‘ﬁx‘]LLidfl“llW]@]ﬂ’J’laJF_l’]’J&J’]ﬂﬂ’j’mu’mﬁu

729818 LATEAWANY © LS MAARIEAW Huron
member #12@#% Ohio shale 1szinaanizaluini 011
Tuflounautane (Late Devonian) AuAnanafin GoGo
Formation, Canning Basin, AaaIuen Uszine
saaaniy angdlifluunaulay (Late Devonian) A
aauniloras 1115y Ussinewatiu angdluflounau

Ua (Late Devonian) WuAdnaldesand s9nia
doalwal meawmile dszindlng ang@luflouneulag
(Late Devonian). Wufineunans aUy a1 ofludlon
aawlany (Late Devonian)

Trilonche sp.

Figure 4, 9-12
ANBUTAMIIBINGY : AnvuzllFanNIInauLazI
(spherical-subspherical shell) \aan 2 %‘LL ANBTAUIY
(main spine) aaeluiia (three-bladed) 31uIn 2-6 81
YWIANNLIIGIN

729818 UAzaMIWiInY : USnauidnmiuiisde
Fu d1nathnaw ongflufisuaeutans (Late Devonian)

afidsena uazazduan1sdnm

nmsAnEnuannanduIIsalemiSaurinun 4
ana 6 7ila ndayamsanmwumsUnngaginiuues
Polyentactinia leptosphaera Foreman, Tetrentactinia
gracilispinosa, Trilonche elegans Hinde, Trionche palim-
bola (Hinde) Wz Helioentactinia sp. ‘T%d‘?‘llwufﬁ’m’mmﬂ
ﬁﬁg@ﬁa Trilonche elegans Hinde I@]Uﬂé&l%ﬁ%ﬁﬁﬂmin
WsuAeslanunan3@ns1v89 Foreman (1963)™ U
AuAiniaafis Huron member nu2afin Ohio shale
dszinaanizainim %dﬁ%ﬁiﬁﬁ]WUﬂQN%e&uLiaIaﬂﬂL%F.IW?]I
ARLARINY LLa:VL@Tm%mqmaaLsalaaWL%ﬂumﬁ@ Polyen-
tactinia leptosphaera Foreman, Tetrentactinia gracili-
spinosa, Trilonche elegans Hinde, T. davidi (Hinde),
T. echinata (Hinde) L8z T. palimbola (Hinde) agﬂm’m

17 ananibeaed

Elqﬂ?ﬂ’uﬁilu@a%ﬂa’m (Late Devonian)
NenumMIsununguiiusdloansoew Trionche davidi
(Hinde), T. echinata (Hinde), T. elegans Hinde W8
T. palimbola (Hinde) 1AaTiuiulusufinaniufinuiafin
Gogo Formation (western Australia)' A Shaijingpo,
Lila, Bazhai W82 Shiti reservoir mau’[ﬁﬂi:mﬂmmsm%'g
Uz audn’ AuRdinaifosnn Saniadoslne? uas
Aufinounaisves qUl.an2? @hdﬁﬁ_id%awqmaa
mﬂﬁﬂ@‘hmsﬁﬂa;wﬁmaﬁu’hag’Iuﬁ’mmyﬁ’uﬁyumau
Uy dadunnudnguiinanandiodu snansaagdlad
snaneusTWLsaleansuuluiudidnunil fiangna

sydiinmaglugisgedlufiouaeutaiy 1nuanisdnms
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Figure 4  Scanning electron micrographs of radiolarian from the Ban Huai Bo Suen section (HBS1-HBS8) (all scale
bars = 20 ym). 1-3 = Polyenatctinia sp. (1= HBS7; 2= HBS5; 3= HBS7), 4-5 = Polyentactinia leptosphaera
Foreman (4= HBS2; 5= HBS8), 6-7 = Helioentactinia sp. (6= HBS1; 7= HBS8), 8 = Tetrentactinia gracili-
spinosa Foreman (HBS3), 9-12 = Trilonche sp. (9= HBS7; 10= HBS5; 11= HBS3; 12= HBS1), 13-15 =
T. davidi (Hinde) (13= HBS3; 14-15= HBS1)
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Figure 5  Scanning electron micrographs of radiolarian from the Ban Huai Bo Suen section (HBS1-HBS 5) (all scale

bars = 20 ym). 1-4 = Trilonche echinata (Hinde) (1-2= HBS1; 3= HBS5; 4= HBS1), 5-8 = T. elegans

Hinde (5= HBS3; 6= HBS1; 7= HBS5; 8= HBS2), 9-12 = T. palimbola (Foreman) (9= HBS4; 10= HBSZ;
11= HBS4; 12= HBS5)



10

(2 )}

a

Saowani Khattamart et al.

aanIsNUsen @

o

13V VAUC W

Imaminuﬁwﬁ’iwmma@]ﬁma

Uszinelng (Science Achievement Scholarship of Thailand)

A

£ =3

Nawy ﬁi&%"q%ﬂ’liﬁmﬂ"l LLﬂzﬂ’l‘iﬁ’]eJ‘:]’UsL%ﬂ%\‘iﬁ HRSTaLR

WILUING fﬁaﬁa:q‘%ﬂ: WRSIEANN Y aAYTILAE NI

ANNTILLARDARDAINUITEIT

LONA1ID19D9

1.

De Wever P, Dumitrica P, Caulet JP, Nigrini C,
Caridroit M. Radiolarians in the sedimentary record;
2001.

Wonganan N, Caridroit M. Middle and Upper Devo-
nian radiolarian faunas from Chiang Dao area, Chi-
ang Mai proince, northern Thailand. Micropaleontol-
ogy 2005; 51(1): 39-57.

Sashida K, Igo H, Hisada KIl, Nakornsri N, Amporn-
maha A. Occurrence of Paleozoic and Early Meso-
zoic Radiolaria in Thailand (preliminary report).
Southeast Asian Earth Sciences 1993; 8(1): 97-108.
Saesaengseerung D, Sashida K, Sardsud A. Late
Devonian to Early Carboniferous radiolarian fauna
the Pak Chom area, Loei Province, northeastern
Thailand. Paleontological Research 2007; 11(2):
109-121.

NINNINENTTIEH. ﬂ’]i’ﬂo’lLL%ﬂL’D@]LﬁBﬂ’ﬁ%‘ﬂﬂ’ﬁﬁ’]u
sIANEuAENI NN T TanTauan. Aurased 1.
NN Sundlnd HRu130 Woude; 2552,
Udchachon M, Thassanapak H, Feng Q, Chonglak-
mani C. Geochemical constraints on the deposi-
tional environment of Upper Devonian radiolarian
cherts from Loei, north-eastern Thailand. Earth Sci
2011; 5(2): 178-190.

Bunopas S. Regional stratigraphic correlation Thai-
land. In: National Conference on “ Geologic of Min-
eral Resources, Department of Mineral Resources,
Bangkok, Thailand; 1992; 189-208.

Udchachon M, Burrett C, Thassanapak H, Chonglak-
mani C, Campbell H, Feng Q. Depositional setting
and paleoenvironment of an alatoconchid- beraring
Middle Permian carbonate ramp sequence in the
Indochina Terrane. Asian Earth Sciences 2014; 8:
37-55.

11.

12.

13.

15.

16.

17.

18.

J Sci Technol MSU

Pessagno JR, Newport RL. A new technique for
extracting radiolarian from radiolarian chert. Micro-

paleontology 1972; 18(2): 231-234.

. Miiller J. Uber die Thalassicoleen,Polycystinen und

Acanthometren des Mittelmeeres. Konigliche Preus-
sichen Akademie der Wissenschaften zu Berlin,
Abhandlung, Jahre 1858; 54-155.

Ehrenberg CG. Uber die Bildung der Kreidefelsen
und des Kreidemergels durch unsichtbare Organis-
men. Koningliche Preussischen Akademie der Wis-
senschaften zu Berlin. Abhandlungen, Jahrgang
1838: 59-147.

Riedel WR. Chapter 8 (Protozoa). In: W. B. Harland
and others, Eds. Cambridge: Cambridge University;
1967.

Nazarov BB. Radiolyarii nizhnego-srednego paleo-
zoya Kazakhstana (metody issledovanii, sistematika,
stratigraficheskoe znachenie (Lower and Middle
Paleozoic radiolarians of Kazakhstan (methods of
investigation, systematics and stratigraphic signifi-
cance). In: M.E. Raaben, Ed., Trudy Akademiya Nauk
SSSR, Geologicheskii Institut (Transactions of the
Academy of Sciences of the USSR, Geological Insti-
tute); 1975; 1-203.

. Foreman HP. Upper Devonian Radiolaria from the

Huron member of the Ohio shale. Micropaleontology
1963; 9(3): 267-304.

Hinde GJ. On the Radiolaria in the Devonian rocks
of New South Wales. Journal of the Geological So-
ciety of London; 55, 38-64.

Aitchison JC, Dais AM, Stratford JMC, Spiller FCP.
Lower and Middle Devonian radiolarian biozonation
of the Gamilaroi terrane New England Orogen, east-
ern Australia. Micropaleontology 1999; 45(2): 138-
162.

Aitchison JC, Kong H, Stratford JMC. Middle Devo-
nian (Givetian) Radiolaria from eastern New South
Wales, Australia: A reassessment of the Hinde (1899)
fauna. Neues Jahrbuch fiir Geologic and Paldon-
togic 1997; 203(3): 369-390.

Aitchison JC. Devonian (Frasnian) radiolarians from

the GoGo Formation, Canning Basin, Western Aus-



Vol 35. No 1, January-February 2016 Late Devonian radiolarians from a chert sequence

19.

20.

in Pak Chom district of Loei Province, Northeastern Thailand : A preliminary result

tralia. Palaeontographica Abt, A,1993; 228: 105-128.
Wang Y, Aitchison JC, Lou H. Devonian radiolarian
faunas from South China. Micropaleontology 2003;
49(2): 127-145.

Thassanapak H, Udchachon M, Burrett C. Devonian
radiolarians and tentaculitids from central Laos. Asian

Earth Sciences 2012; 60: 104-113.

11



Awuraualy

a H a o [~ { )
MIiNAMNTaVIDBINS InannsBulaalaawataudananuawuIsaInI@
Increasing Wettability of Sericin Silk Powder using on Atmospheric Pressure Plasma

Jet Treatment

o fiad Sagaiin, Wwop walasgdald’, Taen gnidn’
Artit Chingsungnoen’, Phitsanu Poolcharuansin’, Vallaya Suthikhum®
Received: 29 August 2015; Accepted: 4 November 2015

Q 1
naaga
a o duj LY o ﬂ/ a aa U 3 dl Q. g: Y as
Twaudd ﬂuvlﬂmm‘sﬂ'suﬂgd A Inusgulasltwaian i iananuawuITe e ludua DUNIIANA R GISH R
My AavaIuis Ar/O_ 1¥fiD 1.6 sIm/0.02 sim wazltanud Wi nunassnylwwiniy 76.7 Aladvad nszualnin
o a \a a a ¢ Ao o o & . o o Y a o
FIFANIULINUAT AUV ULLAAWAIFNN LYY 140 Haduauuls Araslnitn 5.31 Sad ANNFUARYINI AN
AN W v ) a | o A o a AL o o Y a o v A
maumvlmmvl,uvl@muﬂﬁﬂiuﬂgam Windu 75.7 asen larunsUiudpiafidyuiudarsinoainisuduaasdagi
60 19 70 897 nmmi@@ﬁ?j'uﬁwaomvlmuﬁvlajvlﬁmumsﬂ%fuﬂyﬁ';L‘ﬂ'wﬁ‘u 29 3u mmxﬁL'm'm'ﬁ@@%'uﬁwmmvlmu
A v A AL A A =2 a A R =< o a o o & o 9
rwmIdiulssldaaaantaiiios 5 09 7 3un Gm'mmﬂmmiﬂiuﬂgamwﬂmmmm’:ﬁmumwmammwﬂ%
= ?; dgg d' =3 a a 4“( =3 : v tg d' 1 s a 2 o
wdlnantlanin@an Sﬁmmﬂmmvlvm:umn_l@g@mm"ﬁuua:mum‘lﬂmﬂmu m%mmum‘sﬂmﬂ‘gamm URWRFEN
LLa:gﬂﬁavﬁLﬂunmmuﬁomﬁmwmauﬁwLﬁuLau ﬁfuuam’hﬁmiﬁﬂﬁ@ﬁﬁma\m;‘J;Liaﬂaamnwmamﬁtﬁwwé’amu

IR T0INIIAN WRINNAIWENY SEM waasliidningiwasuide lila luvinanslassaanemeaninuedue

ardan: waandafianuduurssmea welna madsudpialasldwansu anvamnsalunadoni

Abstract

In this research, the surface of sericin silk powder was treated using an atmospheric pressure plasma jet (APPJ). The
plasma was generated with an argon and oxygen flow rate of 1.6 slm and 0.02 sIlm respectively. A stable discharge
occurs at the RF frequency of 76.7 kHz, the plasma current of 140 mA and the RF power of 5.31 W. The silk
powder before treatment had an initial water contact angle of 75.7° and the absorption time of 29 s. After treatment
the initial water contact angle decreased to 60°-70° and the absorption time also dramatically decreased to 5-7 s. This
result shows that the plasma can increase the hydrophilic property of silk powder. Moreover we found that the
absorption time of silk powder has no change after exposure in the ambient air. This indicates that the active radicals
from the plasma can be adhered tightly on the silk surface. Result from the SEM image of silk powder before and

after treatment shows that the physical structure of silk powder was not destroyes by the plasma beam.

Keywords: atmospheric pressure plasma jet (APPJ), silk powder, plasma surface modification, wettability
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Figure 1 The system for treatment of silk powder using the atmospheric pressure plasma jet
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Figure 8 = SEM image of sericin silk powder (a) before
treatment (b) after treatment using the Ar/O2

plasma with the exposure time of 45 s
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Abstract

This research experimented to obtain convective heat transfer coefficients of CO2 turbulent-flow in annulus tubes for
two cases (flow in horizontal and downward-flow in 45° inclined) under supercritical flow by using the Wilson plot
method. In the experiments, CO2 pressure was controlled by 75, 80 and 90 bar respectively. The controlled pressure
will vary inlet CO2 temperature from 30 to 90 °C with the constant mass flow rate of 0.086 kg/s. The results showed
that the peak of the convective heat transfer coefficient for both cases in each pressure line is occurred when CO2

bulk temperature is at the pseudo critical temperature. In comparison of convective heat transfer coefficients it was
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found that convective heat transfer coefficients for the inclined tube were less than that for the horizontal tube. Espe-

cially, when average CO2 temperature is near the pseudo critical temperature, it is obviously lower. This effect is

caused by buoyancy force only occurrs in the inclined tube.

Keywords: convective heat transfer coefficient, turbulent flow, supercritical, pseudo critical temperature
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Turbulent Downward Flow in an Annulus Tube Inclined 45° for Cooling Process
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Table 1 Details of instruments
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Measurement Devices Model Range Uncertainty
Temperature Thermocouple Type K -25to 150 °C 10.05%
Pressure Pressure gage Okura 0 to 200 bar 10.10%
Gas mass flow rate Coriolis mass flow meter Emerson / F025 0 to 445 kg/hr 10.50%

& Transmitter Series & IFT9701
Water flow rate Rota flow meter Dwyer RMC 0 to 20 GPH 12.0%
Series
Differential pressure Differential pressure trans- | Endress+Hauser 0.25 mbar to 10.05%
ducer PMD75 Series 40 bar
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Figure 2 Schematic of the test section
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Abstract

Currently, sugarcane transportation management in Thailand relies only on arbitrary and unsystematic decisions. This
can lead to low efficiency and great loss in transportation cost. The purpose of the study is to apply Network Analysis
(NA) and Linear Programming (LP) to perform transportation management of sugarcane produced in the northeast
region of Thailand.

The process of the study is 1) to create the shape data (.shp) of sugar cane plots derived from satellite
Landsat 7 ETM+. Their polygons were converted to point layer used to reduce a number of variables in each sub
district using mean center approach. 2) To find an alternative sugar mill location from weighting on each land use
type with geographic coordinates of sugar plots. Their points defined as destination point of the sugar mill in network
analysis. 3) Finding the shortest distance to transport sugar cane from plots of each sub district to the sugar cane way
O-D Cost Matrix then use linear programming (LP) to allocate transportation quantity of sugar cane to the shortest

path. The result showed that the suitable areas for sugar factory is located in miscellaneous area of Nasok sub district.
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The optimized transportation pattern resulted from using NA and LP provides better results compared to any unsys-

tematic methods. This can be confirmed in an example of hypothesis evaluation.

Keywords: Sugar cane and mill, O-D cost matrix, Network analysis, Linear programming (LP)
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Figure 1 Sugar cane plots in Mukdahan province digitized from Landsat 7 ETM+ satellite imagery.
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Figure 5 the best routes of sugar cane transportation from center of each sub district to Saharueng mill.
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Figure 6 the best routes of sugar cane transportation from center of each sub district to a propose site.
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Table 1 Distance matrix of Origin-Destination trips of sugar cane transportation.

J Sci Technol MSU

Distance to (km.)

Transportation cost

(Bath)/Trip
Sub district Nasok sub district Saharueng mill Nasok sub district Saharueng mill

Koktum 57.65 69.05 1153.06 1381.01
Pungdaeng 54.56 57.01 1091.33 1140.21
Dongluang 45.62 43.33 912.40 866.60
Nongbua 42.99 39.61 859.82 792.29
Chanodnoi 44.82 31.68 896.41 633.67
Dongmoo 55.27 33.83 1105.43 676.66
Phakham 55.30 32.39 1106.04 647.83
Nongkaen 42.14 39.85 842.89 797.09
Khampalay 50.08 22.22 1001.69 44452
Bankho 43.37 54.77 867.49 1095.45
Wanyai 50.98 17.69 1019.67 353.91
Dongmon 27.89 29.03 557.91 580.66
Banlao 55.25 66.65 1105.13 1333.09
Bankok 21.64 19.78 432.89 395.66
Bangsainoi 43.46 10.17 869.24 203.49

Bangsaiyai 34.62 4.20 692.40 84.03
Kamchaei 25.44 47.60 508.85 952.05
Phonsai 26.49 9.05 529.89 181.00
Mukdahan 27.09 9.45 541.95 189.13
Kudkae 18.66 20.14 373.27 402.94
Bansong 13.94 35.81 278.93 716.35
Laosangtho 12.22 34.17 244.42 683.40
Kamahuan 19.01 20.86 380.22 417.23
Sriboonrueng 32.88 15.24 657.68 304.86
Nonyang 35.73 60.56 714.60 1211.28
Nasrinuan 35.62 17.98 712.58 359.76
Nongsoongnue 35.35 57.51 707.13 1150.33
Phuwong 22.27 48.91 445.48 978.37
Nongwaeng 12.26 29.91 245.39 598.22
Dongyen 25.59 33.23 511.83 664.76
Kokdaeng 18.31 44.95 366.31 899.19
Romklaow 21.27 47.92 425.54 958.42
Nongsoongtai 40.95 67.60 819.12 1352.01
Bankaeng 39.36 32.12 787.33 642.47
Phosai 40.44 36.89 808.96 737.88
Nakok 15.68 38.13 313.68 762.74
Laomee 34.57 39.26 691.40 785.26
Nikomsoi 40.05 52.31 801.13 1046.35
Chokchai 21.34 46.06 426.80 921.31
Nasamoeng 44 .41 44.80 888.26 896.10
Dontan 52.69 53.08 1053.81 1061.65
Naudom 35.74 48.00 714.95 960.16
Parai 52.50 52.89 1050.00 1057.84
Banbak 56.92 57.31 1138.55 1146.39

*transportation cost unit is 21 (Bath/ton/kilometer)
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Abstract

At present, Community Based Tourism (CBT) is a popular and extensive alternative touring practise. This research
aims to survey and create a database and maps of CBT, as a tool set of the CBT travel routes in Chanthaburi and
Trat. Thr Global Positioning System (GPS) was used to survey the community attractions while Geographic Information
System (GIS) with Network Analysis was used to create the CBT database, maps and travel routes. The results
showed that 50 community attractions were found in Chanthaburi and Trat classified into 4 groups including, historical,
cultural, natural and ecological community attraction. The 3 CBT travel routes were optimized namely: Route No.1
The old European town (17.70 kilometers and 13 minutes), Route No.2 The amazing beach (98.80 kilometers and 1

hour and 14 minutes), Route No.3 The exploring Chan City (69.40 kilometers and 53 minutes).
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Number Name Aumphoe Type Latitude (N) Longitude(E)
1 Kao Sukim Temple Tha Mai Hisrory 12.765335 102.030176
2 Krong Tung Pel Nature Trail Tha Mai Ecotourism 12.607732 102.039953
3 Kao bunjob Waterfall Tha Mai Nature 12.571793 101.895964
4 Hin Dad Waterfall Tha Mai Nature 12.569659 101.976633
5 Bann Leam Frontier Market Pong Nam Ron Nature 12.971461 102.238900
6 Kao keaw Temple Pong Nam Ron Hisrory 13.085903 102.444952
7 Honey Farm Chantaburi Soi Dao Culture 13.107197 102.398963
8 Kao Ployvean Jedi Makham Hisrory 12.850457 102.202264
9 Pra Chao Tak sin Shrine Makham Hisrory 12.850984 102.202747

10 City Pillar Shrine Chantaburi Makham Hisrory 12.682008 102.205023
11 Diamon Road Mueang Culture 12.616252 102.110148
12 Both Meuang Temple Mueang Hisrory 12.616274 102.110153
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Table 1 Community Based Tourism in Chanthaburi (Cont.)

J Sci Technol MSU

Number Name Aumphoe Type Latitude (N) Longitude(E)
13 Pai Lome Temple Mueang Hisrory 12.606641 102.114354
14 Mary church Mueang Hisrory 12.613247 102.112465
15 Tong Tau Temple Mueang Hisrory 12.605660 102.118874
16 Panean Ancient Remains Mueang Hisrory 12.609620 102.119286
17 Mat Handicraft Center Mueang Culture 12.587504 102.143031
18 Sameg Ngam Dock Mueang Hisrory 12.585942 102.144451
19 Nern Vong Camp Mueang Hisrory 12.545858 102.097028
20 Plub Temple Mueang Hisrory 12.531854 102.075892
21 Sadej Cape Mueang Nature 12.585206 102.067652
22 Takad Ngoy Temple Mueang Hisrory 12.583944 102.055882
23 Piree Pinad Fortress Laem Sing Hisrory 12.476512 102.057569
24 Red Build Laem Sing Hisrory 12.481369 102.062236
25 Dungeon Laem Sing Hisrory 12.481348 102.065632
26 Sak Yai Bhudda Garden Temple Laem Sing Hisrory 12.510054 102.164986
27 Mung Korn Bhupparam Temple Laem Sing Hisrory 12.520834 102.164501
28 Tapon Noi Temple Khlung Hisrory 12.484674 102.166949

Table 2 Community Based Tourism in Trat

Number Name Aumphoe Type Latitude (N) Longitude(E)
1 To’Mo Ancient Remains Khao Saming Hisrory 12.576247 102.374758
2 Bang prue Temple Khao Saming Hisrory 12.305640 102.339330
3 Bann Had Lek Frontier Market Khlong Yai Culture 11.651496 102.908875
4 Ban Chuen Beach Khlong Yai Nature 11.893354 102.788176
5 Rachakarun Beach Mueang Nature 12.337499 102.530490
6 Sapan Hin Temple Mueang Hisrory 11.974972 102.770452
7 Sapan Hin Waterfall Mueang Nature 12.103010 102.702798
8 Krad Cape Mueang Ecotourism 12.101574 102.710961
9 Tha Sorm Temple Mueang Hisrory 12.152091 102.625006
10 Kao Rakum Reservoir Mueang Ecotourism 12.267450 102.423323
11 Bann Bang Pra Mueang Culture 12.242074 102.510491
12 Leysidungumport Mueang Hisrory 12.241726 102.513230
13 Pai lome Temple Mueang Hisrory 12.239933 102.515306
14 Trat Park Mueang Culture 12.240766 102.514866
15 City Pillar Shrine Trat Mueang Hisrory 12.243600 102.508465
16 Pra Chao Tak sin Shrine Mueang Hisrory 12.243561 102.507451
17 Yotanimit Temple Mueang Hisrory 12.244112 102.507732
18 Bhupparam Temple Mueang Hisrory 12.250163 102.494545
19 Krom Luang Chum Pon Shrine Mueang Hisrory 12.044667 102.583807
20 Bann Ra Nean Mangrove Forest Mueang Ecotourism 12.186074 102.556568
21 Sai Dum Beach Laem Ngop Nature 12.172992 102.406379
22 Kho Chang Navy Museum Laem Ngop Hisrory 12.178340 102.389396
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The Amazing Beach
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The Exploring Chan City
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Abstract

This research has three objectives, (1) study the levels of knowledge of the ASEAN Economic Community among
students (2) study the attitudes toward Effects of the ASEAN Economic Community (AEC) in the Free Flow of Skilled
Labor of ICT Career (3) study the factors affecting the attitudes toward Effects of the ASEAN Economic Community
(AEC) in the Free Flow of Skilled Labor of ICT Career. The population of the study compmsed bachelor degree stu-
dents at a University in Thailand, classified by QSworld University Rankings in the first hundred in the Asia Pacific
region of the Faculty of Engineering and Technology. The sample, by multistage cluster samplingwas composed of

373 student. The research instruments was a questionna.
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In Free Flow of Skilled Labor of ICT Career

The investigation showed that students from the Faculty of Engineering and Technology had a medium
level of knowledge of the ASEAN Community. Their mean score of knowledge was 11.14 (S.D. = 2.10) out of 20.The
Attitudes toward Effects of the ASEAN Economic Community (AEC) in the Free Flow of Skilled Labor of ICT Career-
had strongly (X = 3.84, S.D. = 0.779) and The result of the study of the factors affecting the attitudes toward Effects
of the ASEAN Economic Community (AEC) in the Free Flow of Skilled Labor of ICT Career found that the student’s

grade education effects the attitudes of students at 0.05., The factors of gender, student’'s GPA, and level of AEC

knowledge had no effect on the attitudes of student.

Keywords: ASEAN community, ASEAN Economic Community, ICT Labor migration
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Table 1 Total number of students and the sample sizeby University, Faculty and College Year

University /Faculty / Year Total Sample University /Faculty / Year Total Sample
Students Size Students Size
Chulalongkorn University 619 73 King Mongkut’s University 1,512 178
Engineering (Computer) 402 47 of Technology Thonburi
1Year 83 10 Engineering (Computer) 270 32
2° Year 117 14 17 Year 59 7
3" Year 107 12 2° Year 71 8
4" Year 95 11 3°Year 73 o
Science (Computer Science) 217 26 4" Year 67 8
1*'Year 65 8 Engineering (Computer)-International 282 33
2 Vear 51 6 1" Year 73 9
3year 51 6 2" Year 77 9
4" Year 50 6 3“Year 70 8
Mahidol University 1,032 122 4" Year 62 7
Engineering (Computer) 132 16 Industrial Education and Technology 296 35
1 Year 40 5 1" Year 72 8
2 Year 74 9 2° Year 31 4
3“Year 74 9 3" Year 28 3
4" Year 76 9 4" Year 33 4
Information and Communication 465 55 Information Technology 900 106
Technology (ICT) 1 Year 270 31
1% Year 140 17 2 Year 200 24
2" Year 110 13 3" Year 230 27
3" Year 110 13 4" Year 105 12
4" Year 200 24 Information Technology - International 199 23
1" Year 53 6
w3aeilafilalunive 2 Year 52 6
m‘%aaﬁaﬁ’[ﬁumnﬁmam’mﬁayjaLﬂmmu 39Year 42 5
saunuigIdaIduanmsAnmananuazdaula 4" Year 52 6
NnnwiTefiAgTeseng 9 gsldiianasonnasdd Total 3163 373
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Table 2 Population and Percentage of Individual factors by Category of Questionnaire

Type N % Type N %
Gender Age
Male 247 66.22 <20 Year 120 3217
Female 126 33.78 20 - 21 Year 159 42.63
> 21 Year 94 25.20
Total 373 100.00 Total 373 100
College Year Grade Level
1"Year 101 27.08 < 2.50 103 27.62
2"Year 93 24.93 2.51 - 3.00 135 36.19
3“Year 92 24.67 > 3.01 135 36.19
4"Year 87 23.32
Total 373 100.00 Total 373 100.00
Faculty
Engineering 128 34.32
Information 245 65.68
Commutation
Technology
Total 373 100.00

Table 2 The Percentage and Result of Students Who Answered Questionnaire Correctly of AEC.

Subject Percent Result Subject Percent Result

1. Full Title of ASEAN 55.23 Moderate 11. Year of ASEAN Declaration 73.12 High Level
2. Founding Member Countries of 34.05 Moderate 12. The Official Language of ASEAN 91.21 High Level

ASEAN 13. Member of ASEAN+3 44.77 Moderate
3. Current Member Countries of 46.38 Low Level 14. Member of ASEAN+6 56.03

ASEAN Moderate
4. ASEAN Motto 82.57 High Level 15. Mutual Recognition Arrange- 17.69 Low Level
5. Current ASEAN Secretariat 57.26 Moderate ments (MRAs)
6. ASEAN Symbol 64.52 Moderate 16. 7 Professionals in ASEAN MRA 74.46 High Level
7. 3 Pillars of ASEAN 81.50 High Level 17. 7" Member Country of ASEAN 34.58 Low Level
8. Location of ASEAN Secretariat 44.72 Low Level 18. Current ASEAN Chair 39.14 Low Level
9. Meaning of ASEAN Charter 76.94 High Level 19. Road Map by Thailand 26.07 Low Level
10. Song Title of ASEAN 35.66 Low Level 20. ASEAN Day (8 August) 82.57 High Level

HAMSANETAUAGYasINAN B LA AUNANTS
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SEPURUAIBNIN (X=3.83, S.D. =0.779) uaziiiafanson
Tlﬂﬁﬂﬂﬁ&lﬁﬁﬂﬁﬂﬂ’]Lﬁu@hUNWﬂqﬂiuL‘%adﬂ’]iﬁﬂHﬂu
ﬂaﬁ;ﬁ'uﬁwaﬂs:wuiﬂﬂmaluau”mmiaﬂwsl,ﬂé"auﬁm
wIswEIeldnsevedeu (x= 3.97, S.D. = 0.701)
wazifudnanlwsesniaizarslianuddnludiu
MENBINYHAIULYINAUAMUTIUIYLRNIEN AN

ﬁﬂmluﬂiauﬂa@ﬁu (X= 3.96, S.D. =0.829) UaLALAY
Imsfianasgwdmdndu ICT Tudszinalnaazgaalw
fimadanlumsidulaluamedmaw ICT 1nTu (x= 3.94,
S.D. = 0.740) uazavivauuldtszinalnoalsfianasgu
I TIWEH ICT (X= 3.93, S.D. = 0.783) uasnhndnsil
NABARLABAIBUIN ‘ﬁdLﬂuizﬁUﬂ:LLuumﬁlﬂﬁi’]q@ (x=
3.69, S.D. = 0.809) IuL’%ia\‘mﬁﬁﬂmu’LumiumL%Uuﬁu6]
wannndszinalnandsmaazsluendounasladsudn
aauuNuAnILsznalnenuaziduads Table 3



Vol 35. No 1, January-February 2016

Attitudes toward Effects of the ASEAN Economic Community (AEC) 55

In Free Flow of Skilled Labor of ICT Career

Table 3 Percentage, Mean and S.D. of the attitudes toward Effects of AEC in Free Flow of Skilled Labor of ICT Career

Student Attitudes X S.D. Result
1. The expansion of the industrial sector has a direct effect on ICT career. 3.87 0.738 Strongly Agree
2. ICT labor has the key role in helping developing countries. 3.84 0.794 Strongly Agree
3. Free flow of skilled labor effects opportunity to get work in renowned companies 3.70 0.796 Strongly Agree
less than other ASEAN countries.
4. Thailand has the advantage in the free flowof skilled labor in ASEAN over other 3.78 0.837 Strongly Agree
countries
5. Thai education system has a directly effects of AEC in the free flow of skilled 3.97 0.701 Strongly Agree
labor of ICT careers in the future.
6. The government should accelerate ICT professional skilled to support the Free 3.75 0.782 Strongly Agree
flow of skilled labor in ASEAN
7. The government should give priority to English being equal to professional skills 3.96 0.829 Strongly Agree
8. Working in ASEAN outside Thailand after opening of AEC
8.1 Better growth opportunity 3.77 0.781 Strongly Agree
8.2 better compensation 3.69 0.809 Strongly Agree
8.3 More opportunity to enhance knowledge expertise in ICT 3.87 0.754 Strongly Agree
8.4 The potential to get the opportunity or expand the sources of hire path 3.82 0.783 Strongly Agree
8.5 The opportunity to get ICT standard certification from host country 3.84 0.781 Strongly Agree
9. Thailand should have professional standards in ICT 3.93 0.783 Strongly Agree
10. your opinion of professional standards in ICT career
10.1 Help you to have the opportunity to grow in an ICT career. 3.75 0.769 Strongly Agree
10.2 Help you have choices to grow in an ICT career. 3.94 0.740 Strongly Agree
10.3 Help you to have a greater understand of the need for additional learning. 3.79 0.798 Strongly Agree
10.4 Using professional standards as the criteria has more advantages than 3.91 0.761 Strongly Agree
disadvantages
11.Free flow of skilled labor in AEC will effect ICT career on the positive side ather 3.74 0.782 Strongly Agree
than the negative side
Total 3.83 0.779 Strongly Agree
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Table 4 The Average difference of the attitudes toward Effects of the AECin Free Flow of Skilled Labor of ICT Career

between Individual factors and knowledge of ASEAN.

Individual Factors n X S.D. t - value p- value
GenderMale 247 3.82 0.521 -0.299 0.765
Female 126 3.84 0.549
Total 373 3.83 0.535
FacultyEngineering 128 3.84 0.511 0.334 0.738
Information Technology 245 3.82 0.541
Total 373 3.83 0.526
Grade Level< 2.50 103 3.84 0.567 0.168 0.845
2.51-3.00 135 3.84 0.499
> 3.01 135 3.81 0.534
Total 373 3.83 0.530
Year 1 101 3.94 0.543 3.211 0.023*
2" 93 3.77 0.550
3¢ 92 3.73 0.461
4" 87 3.87 0.540
Total 373 3.83 0.530
Knowledge of the ASEAN
Low Level 0.425 71 3.86 0.578 0.858
Moderate 258 3.84 0.521
High Level 44 3.73 0.502
Total 373 3.83 0.530

* Significant in Statistics at the level of .05
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Abstract

Evaluation of anti-microbial activity of phytochemicals from leaves and roots of Clerodendrum inerme (Vebenaceae)
was conducted. Air dried materials were extracted with CHZCI2 and residues were consequently extracted with MeOH.
All extracts were determined for anti-microbial activity by broth microdilution susceptibility testing. The CHZCI2 extracts
of leaves and roots exhibited anti-microbial activity toward Gram positive bacteria (Staphylococcus aureus and
Bacillus subtilis) and Gram negative bacteria (Pseudomonas aeruginosa and Escherichia coli) higher than MeOH
extracts. The CHzCI2 extracts of leaves and roots were further isolated for their active compounds. Seven compounds
were obtained and further characterized for their chemical structures by NMR and Mass Spectroscopy data as (3p,
22E, 24S)-stigmasterol-5,22,25-trien-3-ol (1), pectolinarigenin (2), acacetin (3), (3, 22E, 24S)-stigmasterol-5,22,
25-triene-3-yl-B-D-glucopyranoside (4), stigmasterol (5), lupeol laurate (6) and betulinic acid (7). Compound 1
exhibited the highest inhibition on S. aureus growth whereas compounds 1, 6 and 7 exhibited high inhibition on

P. aeruginosa growth.

Keywords: Clerodendrum inerme, Vebenaceae, anti-bacterial activity, anti-fungal activity
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Introduction

Clerodendrum inerme L. is a mangrove plant in Verbenaceae
family and its common name is scrambling clerodendrum.
This plant usually grows along the beach forest in many
places such as Western Australia, North East Queensland
and the Pacific Islands. The extracts of C. inerme have
been reported to possess a variety of biological properties
such as anti-oxidation'?, anti-inflammatory®®, anti-tumor®,
anti-virus” and growth inhibition of insecticide activities®”.
This extract has also been noted to possess anti-microbial
activity. Isoamyl alcoholic extract of C. inerme can
inhibit Bacillus subtilis and Staphylococcus aureus’.
Moreover, the C. inerme extracts have the anti-fungal
activity on human pathogen fungi (Epidermophyton
floccosum and Trichophyton tonsurans) and plant pathogen
fungi (Aspergillus flavus and Aspergillus niger)'". One of
the constituents isolated from C. inerme, (5S,6R,80R)-
5,6,8-trimethyl-5-[2-(3-oxo-cyclobutyl)-ethyl] 3,4,4(X,
5,6,7,8,80L-octahydro-naphthalene-1-carboxylic acid
methyl ester, showed inhibition on B. pumilis, E. coli and
A. flavus™.

Although C. inerme extracts were extensively
reported to have anti-microbial potential, it was a rare
study that revealed the active constituents responsible
for those activities. Thus, in this study, extracts of
C. inerme were investigated for activity against
Gram-positive bacteria (S. aureus and B. subtilis) and
Gram-negative bacteria (P. aeruginosa and E. coli). The
constituents of this plant were isolated and tested for
anti-bacterial potency on S. aureus and P. aeruginosa,

including anti-fungal potency on Candida albicans.

Materials and Methods

Plant Material Preparation

Roots and leaves of C. inerme were collected in
Rayong province, Thailand, on May 2012. A voucher
specimen (BCU 013514) has been deposited at the
Department of Botany, Faculty of Science, Chulalong-
korn University, Thailand.

Extraction and Isolation

Air dried leaves (3.8 kg) were macerated twice
with CHZCIZ. After filtration and solvent removal, 57.4 g
of CHZCI2 (L-CHZCIZ) extract was obtained. Leaf residue
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was subsequently extracted twice with MeOH and 95.2
g of MeOH extract was given after evaporating solvent.

A portion of L-CH2CI2 extract (57.4 g) was
fractionated by Si-gel CC and eluted with an increasing
polarity of mobile phase n-hexane:EtOAc, followed by
EtOAc:MeOH, to afford seven fractions (C1-C7). Fraction
C2 was further separated by Si-gel CC eluted with
n-hexane:EtOAc (100:0 — 10:90) to afford three fraction
C2.1 to C2.3. Fraction C2.1 was purified by Si-gel CC
eluting with n-hexane:EtOAc (9:1) to obtain compound 1
(1.1 g). Fraction C3 was separated by Si-gel CC eluted
with a gradient of n-hexane:EtOAc to afford two fractions,
and after repeat separation on fraction C3.1 by Si-gel CC
eluted with a gradient of n-hexane:CHZCIz, compound 2
(46.5 mg) was obtained. Compound 3 (25.0 mg) was
gained from fraction C3.2 by Sephadex LH-20 CC eluted
with n-hexane:CHZClz:MeOH (7:2.5:0.5), then by Sepha-
dex LH-20 CC eluted with n-hexane:CHZCI2 (1:1). Fraction
C5 was separated by Si-gel CC eluted with
n-hexane:EtOAc:MeOH (100:0:0 — 0:0:100) to afford
two fractions C5.1-C5.2. Fraction C5.1 was separated by
Si-gel CC eluted with CHZCIZ:MeOH (9:1) to afford
compound 4 (9.0 mg).

The CH_CI. (R-CH Cl , 69.9 g) and MeOH (446.5
g) extracts from roots were obtained by extracting the
roots of C. inerme (4.5 kg) in the same manner as leaves.
The R—CHZCI2 extract (60.5 g) was firstly fractionated by
Si-gel CC eluted with n-hexane:EtOAc:MeOH (100:0:0
— 0:10:90) to afford nine fractions R1-R9. Fraction R2
was separated by Si-gel CC eluted with n-hexane:EtOAc
(100:0 — 10:90) to obtain three fractions R2.1-R2.3. and
compound 5 (42 mg) was isolated at solvent ratio of 9:1
from this separation. Fraction R2.2 was separated by
Si-gel CC eluted with n-hexane:EtOAc (100:0 — 10:90),
followed by Si-gel CC eluted with n-hexane:CHZCI2 (9:1)
to yield compound 6 (6 mg). Fraction R4 was separated
by Si-gel CC eluted with n-hexane:EtOAc (100:0 —
10:90) to afford two fractions R4.1-R4.2. Fraction R4.1
was then purified by Si-gel CC eluted with n-hexane:EtOAc
(8:2) to yield compound 7 (30 mg).

(3B, 22E, 248)-stigmasterol-5,22,25-trien-3-ol
(1): white powder; mp. 121-125°C; 'H-NMR (CDCI3,4OO
MHz) O 3.54 (1H, m, H-3), 5.36 (1H, brd, J=4.8, H-6),
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0.72 (3H, brs, H-18), 1.03 (3H, s, H-19), 1.04 (3H, s,
H-21), 5.28 (1H, dd, J=15.6, 8.0, H-22), 5.21 (1H, dd,
J=15.2, 7.2, H-23), 4.72 (2H, m, H-26), 1.67 (3H, brs,
H-27), 0.86 (3H, t, J=7.4, H-27); *C-NMR (CDCl,, 100
MHz) 37.3 (C-1), 31.9 (C-2), 71.8 (C-3), 42.3 (C-4), 140.8
(C-5), 121.7 (C-6), 31.9 (C-7), 31.7 (C-8), 50.2 (C-9), 36.5
(C-10), 21.1 (C-11), 39.7 (C-12), 42.3 (C-13), 56.9 (C-14),
24.3 (C-15), 28.7 (C-16), 55.9 (C-17), 12.1 (C-18), 19.4
(C-19), 40.1 (C-20), 20.8 (C-21), 137.2 (C-22), 130.1
(C-23), 52.0 (C-24), 148.6 (C-25), 109.5 (C-26), 20.2
(C-27), 25.7 (C-28), 12.1 (C-29).

Pectolinarigenin (2): yellow needle; mp. 210-
211°C; "H-NMR (acetone-d6, 400 MHz) O 6.48 (1H, s,
H-3), 6.53 (1H, s, H-8), 7.87 (1H, d, J=8.8, H-2', 6"), 6.96
(1H, d, J=8.8, H-3', 5"), 3.76 (3H, s, 6-OMe), 3.72 (3H,
s, 4-OMe), 13.02 (1H, s, 5-OH), 9.31 (1H, s, 7-OH) ;
3C-NMR (acetone-d6, 100 MHz) 165.0 (C-2), 104.0 (C-3),
183.6 (C-4), 154.0 (C-5), 132.3 (C-6), 157.8 (C-7), 94.8
(C-8), 154.0 (C-9), 105.8 (C-10), 124.4 (C-1"), 115.4
(c-3', 5'), 129.1 (C-2', 6'), 163.0 (C-4'), 60.7 (6-OMe),
56.0 (4'-OMe).

Acacetin (3): yellow needle; mp. 284-289°C; 'H-
NMR (acetone-d6, 400 MHz) 0 6.59 (1H, s, H-3), 6.17
(1H, d, J=1.6, H-6), 6.46 (1H, d, J=1.6, H-8), 7.94
(2H, d, J=8.8, H-2", 6'), 7.05 (2H, d, J=8.8, H-3',5'), 3.93
(3H, s, 4'-OMe), 12.87 (1H, s, 5-OH); "*C-NMR (acetone-
d6, 100 MHz) 165.1 (C-2), 104.5 (C-3), 183.1 (C-4), 163.7
(C-5), 99.8 (C-6), 164.8 (C-7), 94.7 (C-8), 158.9 (C-9),
104.6 (C-10), 124.3 (C-1'), 129.1 (C-2',6"), 115.4
(C-3',5'), 163.3 (C-4'), 56.0 (C4'-OMe)

(3B, 22E, 24S)-Stigmasterol-5,22,25-triene-3-yl-
[-D-glucopyranoside (4): white powder; mp. 259-261°C;
'H-NMR (CDCI, 400 MHz) 0 3.51 (1H, m, H-3), 5.29 (1H,
brd, J=4.4, H-6), 5.12 (1H, m, H-22), 5.12 (1H, m, H-23),
1.59 (1H, s, H-26), 4.63 (1H, brs, H-27), 4.35 (1H, d,
J=7.6, H-1'), 3.76 (1H, m, H-2), 3.76 (1H, m, H-3'), 3.40
(1H, m, H-4"), 3.33 (1H, m, H-5'), 3.40 (2H, m, H-6');
C-NMR (CDCI,, 100 MHz) 38.7 (C-1), 29.6 (C-2), 76.3
(C-3), 42.2 (C-4), 140.2 (C-5), 122.1 (C-6), 31.8 (C-7),
36.7 (C-8), 50.1 (C-9), 37.2 (C-10), 21.0 (C-11), 39.6
(C-12), 48.5 (C-13), 56.8 (C-14), 24.2 (C-15), 28.6 (C-16),
55.8 (C-17), 12.0 (C-18), 20.7 (C-19), 40.1 (C-20), 21.0
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(C-21), 137.1 (C-22), 130.0 (C-23), 51.9 (C-24), 148.6
(C-25), 19.2 (C-26), 109.4 (C-27), 25.7 (C-28), 12.0
(C-29), 101.0 (C-1"), 73.5 (C-2'), 79.2 (C-3'), 69.9 (C-4"),
75.6 (C-5'), 61.7 (C-6').

Stigmasterol (5): white powder; mp. 147-151°C;
'H-NMR (CDCI,, 400 MHz) 0 1.25 (1H, m, H-1QL), 1.99
(1H, m, H-1[3), 1.52 (1H, m, H-2QL), 1.83 (1H, m, H-2[3),
3.52 (1H, m, H-3), 2.27 (1H, m, H-4CL, H-4[3), 5.34 (1H,
m, H-6), 1.60 (1H, brs, H-7QL), 1.83 (1H, m, H-7[3), 1.52
(1H, m, H-8), 1.03 (1H, brs, H-9), 1.52 (1H, m, H-11QL),
1.60 (1H, brs, H-11[3), 1.25 (1H, m, H-12Q1), 1.99 (1H,
m, H-12[3), 1.25 (1H, m, H-14), 1.03 (1H, brs, H-15QL),
1.60 (1H, brs, H-15[3), 1.25 (1H, m, H-160L), 1.69 (1H,
m, H-16[3), 1.25 (1H, m, H-17), 0.70 (3H, brs, H-18), 1.01
(3H, brs, H-19), 1.99 (1H, m, H-20), 1.01 (3H, brs, H-21),
5.15 (1H, m, H-22), 5.03 (1H, dd, J=8.4, 15.2, H-23), 1.52
(1H, m, H-24), 1.52 (1H, m, H-25), 0.80 (3H, brs, H-26),
0.84 (3H, brs, H-27), 1.25 (1H, m, H-28QL), 1.52 (1H, m,
H-286), 0.79 (3H, brs, H-29); *C-NMR (CDCI, 100 MHz)
39.7 (C-1), 31.7 (C-2), 71.8 (C-3), 42.3 (C-4), 140.8 (C-5),
121.7 (C-6), 31.9 (C-7), 31.9 (C-8), 51.2 (C-9), 37.3 (C-
10), 21.2 (C-11), 36.5 (C-12), 42.2 (C-13), 56.9 (C-14),
25.4 (C-15), 29.7 (C-16), 56.0 (C-17), 12.0 (C-18), 21.0
(C-19), 40.4 (C-20), 24.4 (C-21), 138.3 (C-22), 129.3 (C-
23), 50.2 (C-24), 31.9 (C-25), 21.1 (C-26), 19.4 (C-27),
28.9 (C-28), 12.2 (C-29).

Lupeol laurate (6): white powder; mp. 214-219°C;
ESI-MS m/z 631.54 [M+Na]’; 'H-NMR (CDCI , 400 MHz)
0 4.39 (1H, dd, J=5.6, 10.4, H-3), 2.30 (1H, m, H-19),
0.79 (3H, s, H-23), 0.96 (3H, s, H-24), 0.79 (3H, s, H-25),
0.76 (3H, s, H-26), 0.76 (3H, s, H-27), 0.71 (3H, s, H-28),
4.61 (1H, m, H-29QL), 4.57 (1H, m, H-29[3), 1.61 (3H, s,
H-30), 2.21 (2H, t, J=7.6, H-2"), 1.25 (2H, m, H-3'-11"),
0.87 (3H, m, H-12"); "C-NMR (CDCI,, 100 MHz) 39.9
(C-1), 23.6 (C-2), 80.5 (C-3), 38.3 (C-4), 55.3 (C-5), 18.1
(C-6), 34.1 (C-7), 42.9 (C-8), 50.2 (C-9), 37.7 (C-10), 22.5
(C-11), 25.0 (C-12), 37.9 (C-13), 42.7 (C-14), 29.7 (C-15),
34.7 (C-16), 40.7 (C-17), 48.2 (C-18), 47.8 (C-19), 151.0
(C-20), 27.8 (C-21), 37.0 (C-22), 29.5 (C-23), 17.9 (C-
24), 16.4 (C-25), 16.0 (C-26), 14.4 (C-27), 15.9 (C-28),
109.2 (C-29), 20.8 (C-30), 173.5 (C-1"), 35.5 (C-2'),
23.0-29.5-(C-3'-C9’), 31.8 (C-10'), 19.1 (C-11"), 13.9
(C-12).
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Betulinic acid (7): white powder; mp. 219-239°C;
'H-NMR (CDCI,, 400 MHz) 0 0.91 (1H, m, H-1QL), 1.69
(1H, brs, H-13), 1.69 (2H, m, H-2), 3.00 (1H, m, H-3),
0.75 (1H, m, H-5), 1.69 (1H, m, H-6Q.), 1.41 (1H, m,
H-6[3), 1.41 (1H, m, H-7QL), 1.38 (1H, m, H-7[3), 1.38
(1H, m, H-9), 1.38 (1H, m, H-11QL), 1.25 (1H, m, H-11P),
1.25 (1H, m, H-12QL), 2.23 (1H, m, H-12[3), 2.23 (1H, m,
H-13), 1.25 (1H, m, H-15QL), 2.23 (1H, m, H-15[3), 1.69
(1H, m, H-16QL), 1.69 (1H, brs, H-18), 3.18 (1H, m, H-19),
1.53 (1H, m, H-21QL), 1.53 (1H, m, H-22), 1.98 (1H, m,
H-2203), 1.21 (1H, m, H-23), 0.94 (3H, s, H-24), 0.83
(3H, s, H-25), 0.97(3H, s, H-26), 0.98 (3H, s, H-27), 4.74
(1H, s, H-290L), 4.61 (1H, s, H-293), 1.69 (3H, brs,
H-30); *C-NMR (CDCI, 100 MHz) 38.8 (C-1), 27.4 (C-2),
79.0 (C-3), 39.0 (C-4), 55.4 (C-5), 18.3 (C-6), 34.4 (C-7),
40.7 (C-8), 50.6 (C-9), 37.0 (C-10), 20.9 (C-11), 25.5 (C-
12), 38.4 (C-13), 42.5 (C-14), 29.7 (C-15), 32.2 (C-16),
56.3 (C-17), 49.3 (C-18), 46.9 (C-19), 150.4 (C-20), 30.6
(C-21), 37.2 (C-22), 28.0 (C-23), 16.1 (C-24), 15.3 (C-25),
16.0 (C-26), 14.7 (C-27), 179.9 (C-28), 109.7 (C-29), 19.4
(C-30).

Antimicrobial Activity Testing

Bacterial inhibitory activity was tested against
Gram positive bacteria (S. aureus ATCC25923 and B.

R4 Rs
6: OCOC4Hy; CHs
7: OH COOH
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subtilis ATCC6633) and Gram negative bacteria (P.
aeruginosa ATCC27853 and E. coli ATCC25922) by broth
dilution susceptibility testing according to Clinical and
Laboratory Standards Institute (2011). S. aureus, P.
aeruginosa and E. coli were maintained in ATCC® me-
dium 18 (trypticase soy medium) at 37°C, B. subtilis was
in ATCC® medium 44 (brain heart infusion medium) at
30°C and C. albicans was in ATCC® medium 200 (YM
medium) at 24-26°C in ATCC® medium 200 (YM medium).
A single colony of bacteria was isolated by cross streak-
ing on medium and incubated at 37°C for 24 hr. It was
further cultured in Miller-Hinton broth and the turbidity
was adiusted with Mcfarland standard No. 0.5 (1x10°
CFU/mL). Culture suspension 100 uL was mixed with the
serial dilution of extract suspension in Muller-Hinton broth
at the concentration ranging from 50-300 pg/mL in sterile
microplate. They were then incubated at 37°C for 16-18
hr. Minimum inhibitory concentration (MIC) was defined
as the lowest concentrations of samples that resulted in
no bacterial growth. In this study, clavulanic acid was
used as a standard and all experiments were done in
triplicate. The isolated compounds (5-50 ug/mL) were
tested using the same method as mentioned and amphotericin

B was used as a standard for antifungul activity.

e
~Z A N
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1: OH CH2
4: Glu CH2
s
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Figure 1 Chemical structures of the constituents isolated from C. inerme
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Results and Discussions

The CHZCIZ and MeOH extracts of C. inerme were evalu-
ated the antibacterial activity on Gram positive bacteria
(S. aureus and B. subtilis) and Gram negative bacteria
(P. aeruginosa and E. coli) at a range of concentration of
50-300 pg/mL (Table 1). All extracts have the potential
to inhibit bacteria with the concentration of 50 and 100
pg/mL. This result was found to agree with a previous
report in which the methanolic extract of C. inerme inhib-
ited these four bacteria'. However, in this study the
CHZCI2 extract from leaves and roots were subjected to

fractionation to obtain bioactive compounds. Phytochem-
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icals separation of C. inerme led to the isolation of seven
compounds. The chemical structures of all isolated com-
pounds were identified based on the NMR data and
compared to those in the previous reports. The names of
these isolated compounds were (3ﬁ, 22E, 24S)-stigmas-
terol-5,22,25-triene-3-ol (1)", pectolinarigenin (2)'°,
acacetin (3)", and (3[3, 22E, 24S)-stigmasterol-5,22,25-
trien-3-yl-D-glucopyranoside (4)"®, stigmasterol (5)'°, lu-
peol laurate (6)° and betulinic acid (7)*'. Their chemical
structures were shown in Figure. 1. Compounds 2, 4 and

6 were reported for the first time from this species.

Table 1 Minimum inhibitory concentration (MIC) of extracts from C. inerme against S. aureus, B. subtilis, P. aeruginosa

and E. coli
Part Solvent MIC (pg/mL)
Of Plant Gram Positive Bacteria Gram negative Bacteria
S. aureus B. subtilis P. aeruginosa E. coli
ATCC25923 ATCC6633 ATCC27853 ATCC25922

Leaves CH.ClL 50 50 100 50
MeOH 50 100 50 100

Roots CHZCI2 100 100 100 100
MeOH 100 100 50 100

These isolated compounds were tested for anti-microbial activity by microdilution broth susceptibility method

at a range of concentration of 5-50 ug/mL (Table 2).

Table 2 Minimum inhibitory concentration (MIC) of phytochemical compounds from C. inerme against S. aureus,

P. aeruginosa and C. albicans

Com MIC (pg/mL) + SE
pound Name Part S. aureus P. aeruginosa C. albicans
of Plant ATCC25923 ATCC27853 ATCC10231
1 (3B, 22E, 24S)-stigmasta-5,22,25- Leaves 20.0+0.00 45.0+0.00 45.0+0.00
trien-3-ol
2 Pectolinarigenin Leaves 45.0+0.00 > 50.0+0.00 40.0+0.00
3 Acacetin Leaves 41.7+0.96 > 50.0£0.00 36.7+0.96
4 (3B, 22E, 24S)-stigmasta-5,22,25- Leaves > 50.0+0.00 > 50.0+0.00 > 50.0+3.84
triene-3-yl-3-D-glucopyranoside
5 Stigmasterol Roots 33.3+0.96 46.7+0.96 > 50.0+0.00
6 Lupeol laurate Roots > 50.0+0.00 45.0+0.00 > 50.0+0.00
7 Betulinic acid Roots 45.040.00 45.0£0.00 > 50.0+0.00
8 Clavulanic acid - 1.35+0.0.96 2.4510.00 -
9 Amphotericin B - - - 2.51+0.00
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Compound 1 showed the highest inhibition on
S. aureus growth with the MIC value of 20 pg/mL while
compounds 1, 6 and 7 showed the highest inhibition on
P. aeruginosa with the same MIC value (45 pg/mL). The
best C. albicans inhibitor was compound 3. This study is
the first report of compounds 1 and 6 activities against
S. aureus and P. aeruginosa. The glucoside moiety on
compound 1 was found to significantly reduce the anti-
bacterial and also anti-fungal activities (compound 1 vs.
compound 4). This phenomenon was previously found in
the saponin skeleton reported by Avato et al.”* Flavanoids
2 and 3 exerted the inhibition on S. aureus and C. albicans
which might be related to the hydroxyl groups at C-5 and
C-7 of ring A%,

Conclusion

The C. inerme extracts were shown to possess anti-
bacterial activity with the MIC values of 50-100 pg/mL.
The isolation led to obtain 4 compounds from leaf extract
and 3 compounds from root extract. Compound 1 showed
inhibition on S. aureus, P. aeruginosa and C. albicans
with the concentration lower than 50 pg/mL while
compound 4 had no inhibitory potency at this concentration
against three microbial isolates. Although the structure
activity relationship of the isolated compounds could not
be determined, this study confirmed their antimicrobial

activity.
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Abstract

This research investigated the cost and production of rice farming according to the System of Rice Intensification (SRI).
Also investigate was how to improve the quality of the compost produced by the Mae - Jo - Engineering 1 Compost-
ing (MJE1C) method by applying various raw materials and microbial seeds. According to the experimental results,
an application of MJE1C compost in SRI rice farming yields 592 kg./Rai of rice which is comparable to the production
of 597 kg./Rai derived from chemical fertilizer application; however, no monetary cost is incurred in the composting
since raw materials were gained for free. As such the application of, MJE1C compost was considerably higher
than chemical fertilizer. From the composting experiment, an application of fish pond water could raise the ammonia

content and percentage of digestion in MJE1C compost.

Keywords: System of Rice Intensification (SRI), Compost, Mae Jo — Engineering 1 Composting, Chemical fertilizer,

Termite comb bacteria, Purple Non-sulphur Bacteria,
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Table 2 Raw material for composting
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Experiment Raw material Type of water added Composting reactor
B1 rice straw (2 kg) + cow dung (0.5 kg) fish pond water basket
B2 rice straw (2 kg) + cow dung (0.5 kg) ground water basket
B3 rice straw (2 kg) + termite comb bacterial seed (250 ml) ground water basket
B4 rice straw (2 kg) + wastewater sludge (0.5 kg) ground water basket
B5 rice straw (2 kg) leachate from solid waste basket
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Table 3 Content of soil and fertilizer in rice farming experiment
Sample Ammonia Nitrate Phosphorus Potassium pH Organic Digestion
matter (%) (%)
soil in rice field 0 11-20 1-3 40-80 6.5 1.6-3.49 94.12
(mg/kg) (mg/kg) (mg/kg)
chemical fertilizer 0 1-10 7-9 80-120 45 0-0.59 0
(mg/kg) (mg/kg) (mg/kg)
purple non-sulphur bacterial seed 0.57-2.85 0 1.14 11.42 (mg/l) 7 0-0.59 82.86
(mg/1) (mg/l)
termite comb bacterial seed 0.57-2.85 0 1.14 11.42 (mg/l) 3.5 0-0.59 0
(mgf) (mgf)
MJE1C compost 6-15 1-0 7-9 0-40 7 1.6-3.49 94.06
(mg/kg) (mg/kg) (mg/kg) (mg/kg)

21N Table 3 wWuawvasulainaaasddIunm
g13e1vssiwanuenluifodeudnedn sandsum
Waana¥a lnunaifon uas iwefidudaunidiog agszau
Urwnang shuvl,ul,mwLLMLﬂﬂiG’EWTﬂﬁU’ﬂyammag’lu
LAV winanuanaufinninzanlslydsde 30 @w.
uazfndanunmwiiuwdszanm 1.5 n/au.au.  asdwit
Iénauluuasneanasimmiansonms 1168 lulasan
0.1 nn. lulasiaw/ls Weswa3e 0.014 nn.Waawasa/ls uas
Twuna@ow 0.43 nn Iwunadow/ls doiuuaimansdis

Fndudeslafoiialidlarsornisdimanlulasiau
Woawase wazlwunaidoy LRgINadanINGBINITVRI
dut1 Adasmsulasian 12 nnlulasiaw/ls Wwesness
3 nn.Weanasa/ls uazlwunsdoy 6 nn lwwnadon/ls
ANANTIINLTN ﬂsJLﬂﬁLLa:ijUﬁ%ﬂ‘%ﬁ’i‘ﬁ’imﬂiiuuﬂ% 1
a i Aa a ' +| a tﬂl dv‘l/ = '

uﬁammﬂaawaaaqamwﬂwumu HANINBIINLDNIN
ﬂﬂLﬂﬁﬁﬂ’%mmimmmﬁ‘ﬁwgdﬁqﬂ dauﬂﬂ’éuﬂ‘%ﬁ’i‘ﬁ
Fensruuild 1 uulidiinauenlufivgegaludwoude
& Al 2 o A o A9
nonnaflilummasssdsauisgulainulamasssils



Vol 35. No 1, January-February 2016

Production and Cost of a System of Rice Intensification (SRI) 71

Rice Farming and Quality Improvement of Compost Derived

from the Mae Jo — Engineering 1 Composting (MJE1C) Method

flo 2 mﬁmﬁﬁianwalﬁwaNamgaﬂ'jmﬂmmaaaé"u

12 duwnuusznandadnuldasw
NA889397N Table 4 WU wUaIN@AaaY R5 ﬁlﬁ%ﬂﬂﬁuﬂ%ﬁ
333mnssuudld 1 uae R2 ﬁiﬁ%ﬂmﬂﬁlﬁwawamiﬂﬁlﬁm
ﬁ'uuazgan’hLmammaﬁﬂmﬂé'ammrmﬁmﬁﬂwawﬁ@
59 waztnwinwEadna 100 Luﬁmﬁﬁiumaﬁ@mﬂl,l,ﬂaa
nases Taividirliiseudaidnaniaguilen
’jwmmnﬂﬁﬁy’a 2 shadvSunmansennsneanasalng
Lﬁmﬁmmzmﬂﬂd']ﬂ%mmﬁﬁagiuauua:ﬂmﬁ@‘é"umu
Aautiwgulilude 1.1 afiwuin R2 Suwnlinlinania
411NN R5 Lantasua ludwivdsanmdl R2 Jdn

lﬁdﬁyﬁamﬂmﬂﬁuazmLuﬁmﬁufﬁm Tusmei R5 Duiles
dnlzdoludmnianuife innziagaulumaiiogu
Wi uaz Y8t ﬁayjuﬁ’ﬂuﬁmmaa;ﬁ%’a wazlaiiRo AT
mmﬁaamng’ﬁﬁﬁmﬁa%ﬁﬂﬂmmzﬁ"]mma AINNAAY
nawnamanTaNamodunIfitienyauld 1 I
swmm%ﬁﬂﬁaﬂmLLazélﬁwawamnﬂﬂdﬁﬂmﬂﬁ LNMATNT
amﬂ'é‘wuﬂ%ﬂwﬁmmuﬂﬂLﬂﬁLWiwzﬁunﬁLuﬂniwaméw
5ﬂﬁdﬂﬂauﬂ%ﬁ%em’mﬁ&lmﬂ%’ 17 faiiedaemansaifia
surseiagludutipdsuanmwanudu na-ds™lasn
el

Table 4 Rice production and cost in SRI rice farming experiment

Experiment Type of fertilizer Rice plant length Kernels per 1 ear Total rice Weight of 100 Cost (baht/Rai)
(cm.) (kernel) production kernels
(102 kg.) (10%g.)
R1 No fertilizer 122-128 102-105 98 250.2 69.33
R2 chemical fertilizer 136-142 120-124 112 270.1 959.33
R3 Purple non-sulphur 130-136 107-113 109 258.8 69.33
bacterial seed
R4 Termite comb 130-135 105-110 105 257.4 69.33
bacterial seed
R5 MJE1C compost 135-142 118-121 111 262.6 69.33
Table 5 Production from rice farming experiment'®
Researches § «):’ o % f—-?- f—?- i o
2 s ° g § 6 6 s g
@ =2 2 2 S 2 5 5
) 8 8 ¢ 3 g 8 3
Type of ferti- 3 a ° = s
, 3 5 R g
lizer «© @ 5 E
3 0 7] =
o © x
= o «Q
3 2 p
o @ ®
7] Q =
Framthai' green manure SRI 8 40 KDML 105 720 Surin
2547
Framthai' green manure SRI 8 40 KDML 105 640 Surin
2547
Rice Department ® organic fertilizer SRI 12 25 KDML 105 850 Cha Choeng Sao
Rice Department °  organic fertilizer SRI 12 25 Pathum-thani 1 952 Cha Choeng Sao
This research MJE1C SRI 10 20 Pathum-thani 1 592 Mahasarakham
compost (R5)
Kum wanna chemical - - RD6 491 Mahasarakham
Pake® fertilizer
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Table 6 Quality of raw material used in the composting experiment
Raw material Ammo-nia Nitrate Phosphorus Potassium pH Organic Digestion
matter (%) (%)
ground water 0 0.57-5.7 0.57-1.71 0-22.84 7 0-0.59 -
(mgll) (mgll) (mgll)
fish pond water 0.57-2.85 0 0.57-1.71 0-22.84 8 1.6-3.49 -
(mg/l) (mg/l) (mg/l)
purple non-sulphur 0.57-2.85 0 0.57-1.71 0-22.84 7 0-0.59 82.86
bacterial seed (mg/l) (mg/l) (mg/l)
termite comb 0.57-2.85 0 0.57-1.71 0-22.84 3.5 0-0.59 0
bacterial seed (mgfl) (mgfl) (mgfl)
cow dung 1-5 0 1-3 0-40 6.5 1.6-3.49 78.60
(mg/kg) (mg/kg) (mg/kg)
rice straw 1-5 0 10-12 80-120 8 0-0.59 59.96
(mg/kg) (mg/kg) (mg/kg)
Table 7 Quality of compost derived from the researches
g -‘g Nitrogen Phosphorus Potassium pH Organic matter | Digestion
% g' Ammo-nia Nitrate P205 KZO (%) (%)
B1 6-15 (mg/kg) | 1-10 (mg/kg) 7-9 (mg/kg) 0-40 (mg/kg) 7 1.6-3.49 94.06
B2 1-5 (mg/kg) 0 10-12 (mg/kg) 40-80 (mg/kg) 6.5 1.6-3.49 79.16
B3 1-5 (mg/kg) 0 10-12 (mg/kg) 0-40 (mg/kg) 6 1.6-3.49 79.43
B4 1-5 (mg/kg) 0 1-3 (mg/kg) 0-40 (mg/kg) 6 0-059 28.39
B5 1-5 (mg/kg) 0 7-9 (mg/kg) 0-40 (mg/kg) 5 0-0.59 46.56
Ref.1 2.3 % by weight 2.1 % by weight 2.3 % by weight 8.04 52 % -
Ref.2 21.03 g./kg. 46.65 (mg/kg) 33.67 (mg/kg) 9 52.73 % -
Ref.3 1.02 % by weight 46.65 mg/kg 1.83 % by weight 7.46 52.68 % -
Std. 1 % by weight 0.5 % by weight 0.5 % by weight 5.5-8.5 Not less than 30 -
%
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Ammonia (mg/kg)

Nitrate (mg/kg)

Biodegradation (x10 %)

Bl
10

B4 B3

Figure 1 Quality of compost derived from this research
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Abstract

This study reports the composition of 13 cultivars sesame seed that cultivated in Thailand using gas liquid
chromatography equipped with mass spectrometer (GC-MS). The cholesterol, lanosterol and 3-sitosterol were found
to be highest in black sesame cultivar Nakornsawan with content of 6304.0+£75.6, 300.0+3.2 and 10,072.0+99.7 mg/
gram of sample, respectively. The content of stigmasterol and avenasterol were found to be highest in black sesame
cultivar Chaibadan with content of 490.0+19.8 and 2200.0+136.4 mg/gram of sample, respectively. Moreover,
black-red sesame cultivar Ubonrachatani 1 showed the highest campesterol and campestanol with content of
3744.5£81.9 and 490.0+19.8 mg/g sample, respectively. Beside the highest content of zymostanol and sitostanol was
found in white sesame with content of 89.6+£0.1 and 249.0+£0.5 mg/g of sample. From all of these evidences support

that the hypolipidemia effect of sesame is from not only the lignan compound but also sterol and stanol.

Keywords: phytosterols, stanol, cholesterol, sesame, sesame seed
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Table1 Mass fragment of sterols and 50.-cholesane
which were used to determined sterols content
in sesames using gass-liguid chromatography.

Compounds Mass charge ratio (m/z)

(mass charge ratio, m/z)
50L-cholestane 372
Cholesterol 458
[3-sitosterol 486
Avenasterol 503
Campesterol 472
Stigmasterol 441
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Abstract

Development and improvement of food stalls to be standardized are vital for hygienic clean and safe food for
consumers. This action research aimed to study the development of participatory in healthy public policy to improve
the standard of food stalls. Fifty participants were selected purposively from the public sector, academicians and
politics in Subpaya sub-district, Nang Rong district, Buriram province. Both quantitative and qualitative data were
collected using questionnaires, interviews and observation.

The results showed that most participants wanted to take part in deciding the policy. They had knowledge in
the public policy of the standardized food stalls. Consequently, the participation could set the purposes, the approval
of its implementation, the policy evaluation, and thepolicy development. The operational form and public policy process
consisted of area context analysis, staging health assembly district level using an application of technology of
participation, declaring healthy public policy and project implementation, and evaluating and monitoring healthy public policy.

In summary, the application of the healthy public policy process could improve the standards of food stalls.
Thus, the food stalls in Subpaya sub-district had passed the food stall assessments because of found success factors,
which were knowledge, participation, self-confidence, unity, continuing, and party networks.Therefore, public policy
should encourage all sectors to have participation for developing their own communities further.

Keywords : Standard food stalls, Healthy public policy, Participation
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Table 1 percentage of the population. BY knowledge Policy (n = 50).

The level of knowledge ( score ) number of people percent
Low ( 0-4 ) 1 2.00
Medium ( 5-6 ) 10 20.00
High ( 7-8 ) 39 78.00
X, SD 6.84,1.25
Min. Max. 1,8

2.2) AUNIATZIRIINNIABURULFAL AN
WUTHABULLUREUNNIATUIULARE10.20 (SD = 1.53)

ATUUWINER 6 AZUUL ATUULEIRA 12 AzuundIulngT
ANWFEY 91U 42 AU TBEAT 84.00 (Table 2)

Table 2 frequencies per cent of the population. BY knowledge on a standard (n = 50).

The level of knowledge ( score ) number of people percent
Low (0 - 7) 4 8.00
Medium (8 — 9) 4 8.00
High (10 — 12) 42 84.00
X, SD 10.20, 1.53
Min. Max. 6,12
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Table 3 levels of participation of the population by five.

1) ATUWWLARLFINT 1.66 MBI ITauINTE e
2) ATUUWLARYTZNIN 1.66 — 3.33nuNufInsldInsIn
eauthwnay 3) ATULAATGILG 3.34 Tl nanpds
m‘sﬁmu‘hm:ﬁuga Fanuhamenysumadainsaalu
FZAUFINNGY 09 (Table 3)

participation X SD The level of

participation
Targeting 3.50 0.93 High
Approving 3.52 0.89 High
Policy implementation 3.64 0.91 High
Policy Evaluation 3.54 0.93 High
Development policy 3.48 0.93 High
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Table 4 OperatingResults. Before and after operation

J Sci Technol MSU

Standard Results of Operations
No subject Before proceeding After operation
Through (percent) Through (percent)
1 Food stalls made of materials that are easy to clean, orderly condition 26(100.0) 26(100.0)
above the ground at least 60 cm.
2 Food cooked with a cover or protected animal and insect diseases. 21(80.77) 25(96.15)
3 Food additives have a number of food system 26(100.0) 26(100.0)
4 Drinking water must be clean water Put in a clean container The cover 20(76.92) 26(100.0)
has a faucet or pour water pour
5 Beverages have to put a clean container with a cover and a scoop with 21 (80.77) 26 (100.0)
a long handle or faucet. Or by pouring pour
6 Ice consumption to keep clean in a clean container with a lid above the 18 (69.23) 25 (96.15)
ground at least 60 cm long handle to scoop ice. And must not be taken
with food Or anything else to soak in ice
7 Wash with detergent containers Then rinse with water or washed with 26 (100.0) 26(100.0)
water two times. And washing equipment must be placed at least 60 cm
above the ground.
8 Utensils, chopsticks upright in a bowl or container airy place clean and 23 (88.46) 26(100.0)
tidy. Airy and clean containers with covers. Keep at least 60 cm above
the ground.
9 Garbage is collected And food waste for disposal. 19 (73.08) 24 (92.31)
10 Food handlers wear clean Wear shirts with sleeves You must cook, clean 18 (69.23) 24 (92.31)
apron. Wear a hat or hair net.
11 Equipment used to handle food successfully. 22 (84.62) 26(100.0)
12 Food handlers with cuts on hand to cover the wound entirely. 25 (96.15) 26(100.0)
13 A sign showing the price of food items sold. 0 (0.00) 15 (57.69)
14 Sink or materials for hand washing and hand washing area for cus- 0 (0.00) 12 (46.15)

tomer service.
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Abstract

This study is a cross-sectional descriptive study. The objective is to find the prevalence of depression and anxiety in
elderly patients (age >60) with chronic disease including hypertension, diabetes mellitus, and chronic kidney disease
in the outpatient clinic at Faculty of Medicine, Mahasarakham University Hospital. Research tools were composed of
self-reported questionnaires and the Hospital Anxiety and Depression Scale [HADS], Thai version. The results reveal
that there were 32 of 257 patients who had depression, and 20 of 257 patients who had anxiety. The significantly
related factors of depression are single/widowed/divorced status, past history of depression, family history of depres-
sion, and having stress within family. Whereas the only related factor for anxiety is past history of depression. In
conclusion, one of ten elderly patients with chronic disease has depression or anxiety. There are some related factors
which healthcare workers can use to screen for depression and anxiety in the elderly patients with chronic disease.

The risk factors can be applied to start an appropriate health promotion service for this elderly patient group.

Keywords: depression, anxiety, chronic disease, elderly

WU., 22.5019TMaNT. 819138, ABSUNNIMEANT, UNIINLIRNMIRIIAIN BuAaled TINTANNIRITAIN 44000, [T 043-712992,
WAnT 043-712991, Biua- jariya.j@msu.ac.th
Lecturew M.D., Dip. Thai Board of Psychiatry, Lecturer, Faculty of Medicine, Mahasarakham University, 44000, Email: jariya.j@msu.

ac.th



Vol 35. No 1, January-February 2016

Depression and Anxiety among Elderly Patients with Chronic Disease 95

at the Faculty of Medicine, Mahasarakham University Hospital

UNUI

ﬁﬂﬂ“ﬁaQaimaa‘?wﬂs:‘mmggamq W@aunweNawh 2557
Uszindlngfuszmns 64.9 Suaulusnnilingszmns
K908 60 Yawluddwm 10 Suendailudosas 15.4

|
=S o

BIanNVaIUIzI ﬂﬁg@d a1 E!vlﬁ’l TREGE PSR LT

' ¥

agnamanszlaaaiamsniinlud 2568 Ussinalnaazi
Hevengiiunitiasas 20 (14.4 fuamw)’
Eﬂﬁa%ﬁwﬁaLﬂuﬂrgmﬁwﬁnﬁaoiwummmq‘*u"lm
il 2556 é’mﬂsﬂﬁa%&l,l,wuﬂpjﬂa guanNNSULSNITINN
Py o @ o ' a
figa 3 deu leun nfulinzuumely szuulnaiou
1a%ia wazszuudan b3vie amumsrﬁmilﬁuﬂwmaagﬁw
gao1gdanlinteTogiga 3 auau leun anwudulafings
wa & X Py ™
WA LLa:VmeUI@anummimwugwunnﬂmumﬂ
2552%°
= o a o I a a
nzfduaiuaziantiiadudgnidaisi
o @ A ' A P
faguazduiawlalutrnarslndiwunifiosainnis
Fuiinlsanisess minldlasunmitiaduniasneuensn
D1VFINANIENUABNHINNNTIUNTATUILININ A
FURUSUBYU ;jﬁasﬂiﬂﬁa%foﬁmm‘*gnmadma:%uLﬂ%ﬁ
ﬂ%a’imﬂﬁ’magaﬂiﬂﬂizmniﬁﬂﬂ“ Qﬂammmmﬁ%u
v l!l 1 [ =1 Q 5 U z L l!ld
wudmsdemshinuiieinmlie® fihelasesininne
= v a llil =1 = Qs a
Tl aian 1z guMWLENga Wisuisununisilaa
NeSsaulsansansilsaduia N usad9auaaItin
miﬁumgﬁﬁmaxéﬁuLﬂ%ﬁ%%’i@lﬂﬁ’ﬂﬂhﬁﬂqsJIiﬂﬁa%fa
Judunsfvdagiieiasiunnizywnanmn aansgay
WWonaganae wasdaudumiasauguninens’®
AR J9RTaumIRTANNEITMIAN TN A
GTiaJLﬂ%ﬁLLaz’imnﬁma‘LuQﬁwBﬂﬁa%fwiauﬁﬂaﬁaﬂﬁaﬁu
msfnmitdsdaimmnuanugniainzduiaiiuag
ma:’imnﬁma‘tupj’ﬂaUgamaﬁﬁi‘mﬁa%ﬁﬁuﬁuﬁmi 0
WHUNELUEN L3INELIAA MU NEANEGS NRINENAY
VWIFTANN TINNINaNIUTToNFNNUTL N8I TNy
mazndradiieazlarin lUlsiduiladudmsuduriainy
VRES

A5ANBUNITIVY

AN UM TUEINITIMILLUANA R
U (cross-sectional descriptive study) E?L“ﬂ’ﬁiwmﬁﬁﬂm
Aaynanany 60 PauwlufgTsaasslaun anuaulafngs
wmm uazladess ﬁuﬁuu’%mmwun@ﬁamanﬂﬁﬁn
mq‘m‘ssuﬁ"ﬂﬂ TS INENLNIRA A UANN AN EASNANINENRE

YRIFIIANY ;jﬁ"taivﬁfl,aﬂﬁﬁamiﬁaﬁmmvlmmums
WIuaznaIzgNAnanaINMIIANIN Lﬁuiayaév'm@i%'uﬁ21
FIMau 2557 19 22 WENAN 2558

QL"}T’\?"Jumsﬁnmaﬂﬁ%’umsa%mﬂ%’@\qﬂs:mﬁ
2831a59M 8 wazvennuBusaniadhlasenns an
wwarldSuuuugoUay %aﬁtﬁwimmsﬁﬂmﬂu@@au
LUUROUDUAILALEY

wuuseuauLznaudILTaya 4 muVI,@TLLﬁﬁa%la
Jadudnynaa (demographic data) Fayailadsniene
(biological factor) “ﬁa%laﬂﬂ%'ﬂwlﬁ@lﬁdﬂu (psychosocial
factors) WazUULIA Hospital Anxiety and Depression
Scale (HADS) atfuam ing FaNawn T uannatum e
99N B89 Zigmonduaz Snaithialas su1 Aadalning,
anluz naaaszpauszame ddranybuszanuiiwg
fIVaINTIANNIaTaLa: 100, 86 ANRIAUSINITU
aIMITUANTeeaL 85.7, 91.3 MNEGU aNIDLT A
sl,u;&”ﬂ’;ﬂﬁﬁiﬁﬂmamﬂ”m

iagm:gﬂ%Lﬂswzﬁ@‘f’maﬁaﬁawsimuuﬁa
WIANNTNVBINIETULATILAZANITIANTIIA lEatia
Chi-square W82 logistic regression w"i'ami'jla%'ﬂﬁl,ﬁmﬁaa
AUNN2EEINENINITENBIATIRRIBNNTRIVTIANAN
ﬂmzﬂiiumm’%msmmﬁ%’ﬂuugwﬂ URIINYINY
UWIENTANN LaUANNTIUTES 209/2557

NAaN13398

lus:ﬂ:nmﬁlﬁwﬁaga gidniaunis@nund
FIMIUTTIRY 257 A mqm’é’ly 69 T saulnjidwmnweands
sounng wufiaemawnns uazldlddsznaendnwnia
\niumkeny (Table 1)

mn@ﬁ’m”mmsﬁﬂmﬁmm 257 A WUIH
AMsduain 32 au Aaidusasas 12.5u8zinz3ann9a
20 au aailludosas 7.8 e sanauTfioueilsnisess
WU Qﬁtﬂﬂmmmﬁﬂaﬁmga 215 A Jn1duain
29 au (30882 13.5) NNLIANTNIA 18 AW (3088 8.4)
T5awnrnu 135 au In1duain 16 au (Sauaz 11.9)
AMsAanisns 100u (favas 7.4) uazlsnlaiaess 36 At
ﬁgﬁﬁmazﬁ'ﬁmﬂ%ﬁ 9 Ak (Sauaz 25.0) NLAANNIIA
3 aw (30882 8.3)(Table 2) %ﬂua‘hmuﬁndnf‘fﬁ@ﬁﬁm
MIENEIUITERNLITINE S snAun1s3an
s laswuidudiuau 10, 7,2 au lungugiholsaana
aulafiags lsaiwmanu uazlsaladeTomudney



96 Jariya Jiranukool

J Sci Technol MSU

Table 1 Demographic and clinical characteristics of participants in the study (N = 257)

Part 1 Demographic data

Numberof subjects (%)

AgeMean69.00 + 6.405 (60-96 years)
1-69
Female
Marital status
Married
Single, divorced, widowed
Buddhism
Occupation
Unemployed or retired
Employed
Household incomeMean27,462 + 29,065 (600-200,000 baht)
Adequate
Inhabitant
Staying alone
Staying with spouse

Staying with others

158 (61.5)
163 (63.4)

161 (62.6)
96 (37.4)
252 (98.1)

187 (72.8)
70 (27.2)

134 (52.1)

18 (7.0)

141 (54.9)
98 (38.1)

Part 2 Biological factors

Numberof subjects (%)

Chronic medical illness(es)

Hypertension

Diabetic mellitus

Chronic kidney disease

History of mental illness

Depressive disorder

Anxiety disorder

Previous hospitalization with chronic medical illness
Adherence to medical treatment

Somatic complaint(s) in the past month

Regular exercise regimen

Body mass index (BMI) Mean24.74 + 3.754 (16.4-38.2 kg/sq.m.)
Overweight or obese(BMI > 23.0)

215 (83.7)
135 (52.5)
36 (14.0)

10 (3.9)
7(2.7)
68 (26.5)
203 (79.0)
181 (70.4)
149 (58.0)

174 (67.7)

Part 3 Psychosocial factors

Number of subjects (%)

Family history of mental iliness

Depression or anxiety 8 (3.1)
Having stress within family
(e.g., health, financial, interpersonal relationships) 117 (45.5)
Support person
None 62 (24.1)
Spouse 102 (39.7)
Others 93 (36.2)
Table 2 Prevalence of depression and anxiety among participants in the study (N = 257)

Chronic medical illness Total Depression (%) Anxiety (%)
Study population 257 32 (12.5) 20 (7.8)
Hypertension 215 29 (13.5) 18 (8.4)
Diabetes mellitus 135 16 (11.9) 10 (7.4)
Chronic kidney disease 36 9 (25.0) 3(8.3)
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Table 3 Vulnerable factors in depression and anxiety among participants in the study (N = 257)

Factors Depression Chi- p-value Anxiety Chi- p-value

Yes No square Yes No square

Marital status

Married 9 (5.6) 152(94.4) 18.614 <0.001* 8 (5.0) 153(95.0) 4.753 0.051
Single,divorced,widowed 23 (24.0) 73 (76.0) 12 (12.5) 84 (87.5)

Inhabitant

Staying alone 4 (22.2) 14 (77.8) 8.438 0.015* 4 (22.2) 14 (77.8) 7.058 0.029*
Staying with spouse 10 (7.1) 131(92.9) 7 (5.0) 134(95.0)

Staying with others 18(18.4) 80 (81.6) 9(9.2) 89 (90.8)

Chronic medical illness

Hypertension 29 (13.5) | 186(86.5) | 1.298 0.316 18 (8.4) | 197(91.6) | 0.638 0.545
Diabetic mellitus 16 (11.9) | 119(88.1) | 0.094 0.851 10 (7.4) | 125(92.6) | 0.056 0.821
Chronic kidney disease 9(25.0) | 27(75.0) | 6.047 0.025* 3(8.3) 33(917) | 0.018 1.000

History of mental illness
Depressive disorder 4 (40.0) 6 (60.0) 7.244 0.024* 4 (40.0) 6 (60.0) 15.049 0.004*

Biological factors

Hospitalization with chronic| 16 (23.5) | 52 (76.5) | 10410 | 0.002* | 10 (14.7) | 58(85.3) | 6.177 0.018*

med illness
Adherence to treatment 14 (25.9) 40 (74.1) 11.387 0.002* 5(9.3) 49 (90.7) 0.208 0.580
Somatic complaint(s) in the| 30 (16.6) [151(83.4) 9.546 0.001* 20 (11.0) 161(89.0) 9.106 0.001*
past month
No regular exercise 26 (24.1) 82 (75.9) 23.084 <0.001* 14 (13.0) 94 (87.0) 6.967 0.010*
Underweight or normal 17 (21.3) 63 (78.7) 7.938 0.008* 9 (11.3) 71 (88.7) 3.074 0.112

Family history of mental illness

Depression 3 (60.0) 2 (40.0) 10.576 0.015* 3 (60.0) 2 (40.0) 19.374 0.004*
Anxiety 2 (50.0) 2 (50.0) 5.255 0.077 2 (50.0) 2 (50.0) 10.091 0.031*
Having stress within family 29 (24.8) 88 (75.2) 29.978 <0.001* 16 (13.7) 101(86.3) 10.394 0.002*
Support person

None 8 (12.9) 54 (87.1) 10.776 0.005* 8 (12.9) 54 (87.1) 3.453 0.178
Spouse 5 (4.9) 97 (95.1) 5 (4.9) 97 (95.1)

Others 19 (20.4) 74 (79.6) 7 (7.5) 86 (92.5)

(*p-value < 0.05)
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Table 4 Adjusted multiple-regression analysis of the factors associated with depression and anxiety

Factors B S.E. Sig. Exp(B) 95% C.I. for EXP(B)
Lower Upper

Associated with depression

Single, divorced, widowed 2.065 0.610 0.001* 7.885 2.388 26.042
History of depressive disorder 2.757 1.109 0.013* 15.747 1.791 138.479
No regular exercise 1.310 0.677 0.053 3.706 0.983 13.973
Family history of depression 5.118 1.546 0.001* 167.011 8.076 3453.899
Having stress within family 2.462 0.792 0.002* 12.058 2.421 60.060
Associated with anxiety

History of depressive disorder 2.927 0.896 0.001* 18.673 3.222 108.219
Having stress within family 1.540 0.802 0.055 4.666 0.969 22.462

(*p-value < 0.05)
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Abstract

The objectives are to study, 1) health status, 2) occupational health hazards, 3) working environment and 4) behavior
of rubber tree tappers while working in Nong Waeng and Klang Yai Sub-districts, Ban Phue District, Udon thani
Province. Data were collected using interviews with 150 rubber tree tappers. The result showed that, 1. The reported
health impacts of rubber tree tappers included lower back ache, knee pain, leg pain, and muscle pain in the body.
Mental health impacts included stress due to the price of rubber and fatigue. Social health impacts included income
from decrease in rubber product and family members helping each other. 2. Chemical hazards were organic acids.
Biological hazards were centipedes, scorpions, insects and mosquitoes. Physical hazards were poor lighting. The

ergonomics of forming rubber cub lumps puts rubber tree tappers at high risk for injuries from repetitive hand and wrist
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motions. 3. The average work experience of the sample group was 4.7 years. Each rubber tree tapper typically
tended to an area of less than 20 Rai each day (average area of 15.7 Rai) (Rai = a unit of area equivalent to 1,600
square meters or 0.4 acre). Nearly all rubber tree tappers produce rubber cup lump for sale. Most rubber tree tappers
work early in the morning, such as 3:00 to 6:00 am., an average time of 3.7 hours. 4. The sample group of rubber
tree tappers were composed of 60.7% males, at an average age of 43.4 years. Personal protective equipment (PPE)

included boots, trousers and rubber gloves. The most reported work-related injury was a cut caused by a knife

(562.0 %). Most injuries were minor.

Keywords: Health Status, Health Hazards, Rubber Tree Tapper
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Table 1 Health status in rubber tapping
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mmﬁu/qﬁ'&?\m@;ﬁLﬁ@%uﬁmﬁamy fa 1iaa 1M IuaLdy/
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TeAULARIRaA19AN Fouar 26.7 adulznlasuuaiy/
e =} =1 U =1 v

gUfng e He/dalla Yasar 33.4 NMEFIMIWIINMT
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Health status in rubber tapping Number (n=150) Percentage
1. Physical health impacts
Health problems/illness from tapping in 1 year round (can choose more than
one item)
no symptoms 17 11.3
Headache 20 13.3
feel queasy 6 4.0
stuffed nose, cough, suffocation 5 3.3
nail/finger injuries 4 2.7
Eczema 3.3
Eczema and itches 26 17.3
desquamation 7 4.7
burning pain 25 16.7
Epidemic Hemorrhagic, sore eye 12 8.0
Backache, waist ache, knee pain, fibromyalgia 126 84.0
Sprain and Strain, De quervain’s Tenosynovitis 19 12.7
Dyspepsia - -
Gastritis / Enterocolitis - -
Nail fungus - -
Allergy/Asthma - -
Pterygium, Blurred vision 26 17.3
2. Mental health impacts
better lives
yes 67 44.7
no 83 55.3
Happy with hope
yes 14 9.3
no 136 90.7
Pride of the career of tapping
yes 11 7.3
no 139 92.7
This career helps rely on oneself
yes 95 63.3
no 55 36.7
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Table 1 (Cont.) Health status in rubber tapping

Health status in rubber tapping Number (n=150) Percentage
health worry
yes 38 25.3
no 112 74.7
exhausted from tapping
yes 78 52.0
no 72 48.0
Stress from latex price
yes 117 78.0
no 33 22.0
drowsy, cheerless
yes - -
no 150 100.0
Others
yes 1 0.7
no 149 99.3
3. Social health impacts
Family members help each other
yes 58 38.7
no 92 61.3
Consult together on problems from working
yes 26 17.3
no 124 82.7
income increases from rubber production
yes 105 70.0
no 45 30.0
common activities decrease in community
yes 28 18.7
no 122 81.3
conflicts arises in community
yes 4 2.7
no 146 97.3
Others
yes 5 3.3
no 145 96.7

N (Table 1) ANZFVNIWVBIFNIALIINIT
WuIENIasIwIARanIzNUdaguAwnIme Jyw
qmmw/milﬁuﬂamﬁaaa’mmin‘%ﬂmawwﬂmau 119
MuNn 8098 Uranas Yrawer drain daenn dranaa
z 1 v v z 1 o v
WaANNTIIME Souaz 84.0 lsadatite anida Teua:
17.3 AULAY LRZAUANAINGS SBEAZ 17.3 NANTENLGE
FUNNNIA ANULATLATINTANLINT B8R 78.0

Huondwiimunsafanndnesld Sews: 63.3 wilosd
NNMINIALWWIT T08AE 52.0 NANTENUADFUNINNS
F103 161099 BINITIAARS SIFINAIHINEATNT
HNIAEIINIT I 19aaINHARRANIINITINRIN
193 $ouas 70.0 Anluasaun I TIBIAe TINuLAZ %
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Table 2 Environment and process of molding rubber cub lump

Environment and process Number (n=150) Percentage

1. breaks while working

None 89 59.3

1 time 47 313

2 times 11 7.3

3 times 1 0.7

4 times 2 1.3
2. Break period

None 89 59.3

5-15 minutes 45 30.0

16-30 minutes 12 8.0

31-60 minutes 4 2.7

Average 6.6 +11.9 minutes

3. Chemicals in the process

Formic acid 13 8.7
Sulfuric acid 4 2.6
Organic acid 123 82.0
Alum 10 6.7
Others - -

4. lighting devices in working
Lamp - -
Electric Torch - -
Light from a battery 150 100.0
Others - -

5. Protection devices in working

5.1 masks 20 13.3
5.2 rubber gloves 38 253
5.3 Boots 134 89.3
5.4 chemical suit 2 1.3
5.5 Others

Shirt and trousers 118 78.7

6. height of tapping opening

Below knee 35 23.3
Waist level 52 34.7
Chest level 35 23.3
Eye level 15 10.0
Higher than head 3 2.0
Others 10 6.7

27N (Table 2) MIMTIVEMALIARONMNITNG  WEasIwITantdusgasIw musl,mgamuﬁﬁﬂmﬁﬂvlﬂ
PAIFNIALWWITIWL T amwﬁﬁ'ﬂmﬁﬂag’luﬁnmmu sansoilesiudatuazuuas 16 uarlifnmssamsings
9w Souaz 23.3 lEfiwnondudusoudiifivansed  9nnszuanms vensteudas ﬁﬂ'smgwamﬁﬂmahU
fovar 23.3 ldARnandulusaufiUsznevawns fovs:  w@ay enierudliiifiven Jouas 36.0
23.3 Qﬂ%@mdww']vl,&iﬁmmﬂﬂamuﬁﬁﬂmﬁﬂﬁ'uamuﬁ



Vol 35. No 1, January-February 2016

Health Status and Health Hazards of Rubber Tree Tappers: A Case Study 109

in Nong Waeng and Klang Yai Sub-districts, Ban Phue District, Udon Thani Province

Table 3 Working environment of the rubber tree tappers

Working environment Number (n=150) Percentage

1. Devices and tools

- Knife 150 100.0

- use a container for mixing acid, and pour for vulcanization 143 95.3

- use a plastic bottle or others for mixing acid 150 100.0

- use wooden stick or others to stir acid and latex in molding rubber cup lump 150 100.0
2. Protection devices in tapping

- masks 41 27.3

- rubber gloves 68 45.3

- boots 150 100.0
3. Protection devices in tapping

- Chemical suits - -

- shirt and trousers 126 84.0
3. Work behavior

- head or back bending 144 96.0

- always standing 144 96.0

- always walking 147 98.0

- liting loads over 50 kg (30 kg in women) 4 2.7

- repetitive moving of wrist 150 100.0

- always rising hands over shoulders 23 15.3
4. Risk behavior while working

- drinking Alcohol 6 4.0

- drinking Energy drink 37 24.7

- drinking Coffee 96 64.0

- smoking 42 28.0

- others - -
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Figure 3  The process of pulling rubber from the mold
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Abstract

This participatory action research aimed to investigate the expectation and satisfaction of teaching management in an
epidemiology nutrition course. The fifty study subjects were students enrolled in an epidemiology nutrition course. The
data were collected by both quantitative and qualitative methods inncluding interview, participant observation, meeting
with AIC (Appreciation Influence Control), and structured questionnaires. Descriptive statistics such as

frequency and percentage were used for data analysis.
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The results showed that most of the students were female (92.0%), with a mean age of 21 years. The study
of participation in teaching management of epidemiology nutrition course found that the highest participation levels
were production of teaching media (52.0%) offering teaching technique (50.0%) how to improve the teaching process
(48.0%) and class presentation plan (46.0%). In satisfaction toward the teaching method, such as the highest
satisfaction level were the issues that can be applied for real situations (54.0%) creative idea in the production of

teaching media (54.0%), the class presentation assertive behavior (52.0%), link the knowledge to actual situations

and student’s experiences (50.0%), fair and clear for evaluation (44.0%) and learning participation (42.0%).

Conclusion: The student participation and satisfaction in the learning management of epidemiology nutrition

course encouraged the discovery of better and appropriate lessons. The continuance of conducting related research

in other courses to get more important information is also encouraged.

Keywords : Participation, Nutrition Epidemiology
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Table 1 Participation of teaching management in epidemiology nutrition course

Information Participate level (percentage)
highest high moderate low least
participation in problem analysis
1. Participate in critical thinking the aim of teaching management 34.0 48.0 16.0 2.0 0.0
on the assigned topic.
2. Involved in analyzing the pattern of teaching management to 42.0 30.0 20.0 8.0 0.0
meet real student inquiry.
3. Feedback of teaching management on the assigned topic. 50.0 28.0 22.0 0.0 0.0
4. Involved in analyzing the pattern of teaching media on the 38.0 48.0 14.0 0.0 0.0
assigned topic.
5. Shared ideas about the source of the assigned topic. 36.0 40.0 24.0 0.0 0.0
Involvement in planning
6. Planning of teaching management. 46.0 32.0 20.0 2.0 0.0
7. Involved in choosing the pattern of teaching media on the as- 30.0 38.0 28.0 4.0 0.0
signed topic.
8. Participation in content searching of the assigned topic. 42.0 46.0 12.0 0.0 0.0
9. Involved in planning, budget and resources. 32.0 44.0 20.0 4.0 0.0
10. Participate in allocation of duties of the group members. 34.0 42.0 22.0 2.0 0.0
Participation in management
11. Involved in the preparation of teaching media on the assigned 52.0 38.0 10.0 0.0 0.0
topic.
12. Participate in a presentation on class. 56.0 36.0 8.0 0.0 0.0
13. Involved in the preparation of a pre-test and post on the assigned 38.0 30.0 20.0 12.0 0.0
topic.
14. Involved in content conclusion on the assigned topic. 36.0 48.0 16.0 0.0 0.0
15. Involved in summarizing and reporting of teaching management. 34.0 38.0 24.0 4.0 0.0
Participation in benefits
16. More assertive. 52.0 34.0 14.0 0.0 0.0
17. Good skill of information searching. 42.0 48.0 10.0 0.0 0.0
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Table 1 Participation of teaching management in epidemiology nutrition course (cont.)

Information Participate level (percentage)
highest high moderate low least
18. Group work skill. 38.0 54.0 8.0 0.0 0.0
19. Creative in preparing teaching media. 46.0 36.0 18.0 0.0 0.0
20. More critical thinking. 36.0 44.0 16.0 4.0 0.0
21. Comment of how to improve the process of teaching manage- 48.0 32.0 20.0 0.0 0.0

ment on the assigned topic.

22. Ever consult the obstacles encountered of teaching management 34.0 52.0 14.0 0.0 0.0
with friends.

23. Involved in determining how to evaluate learning on the assigned 38.0 40.0 22.0 0.0 0.0
topic.

24. Involved in assessing satisfaction with teaching management of 34.0 46.0 16.0 4.0 0.0
classmates.

25. Involved in pre-test and post-test of classmates on the assigned 30.0 44.0 22.0 4.0 0.0
topic.

Table 2 Satisfaction of teaching management in epidemiology nutrition course

Information Satisfied level (percentage)
highest high moderate low least
Content
1. The issue of daily living application. 36.0 54.0 10.0 0.0 0.0
2. The contents are consistent with learning objective. 32.0 52.0 16.0 0.0 0.0
3. Sequence of contents are easy to understand. 30.0 42.0 28.0 0.0 0.0
4. Contents are interesting and up to date. 24.0 56.0 20.0 0.0 0.0
Teaching activities
5.  Student center activities 30.0 62.0 8.0 0.0 0.0
6. Know how to teamwork. 40.0 50.0 10.0 0.0 0.0
7. Encourage students to participate in learning 42.0 40.0 18.0 0.0 0.0
8. The questions are creativity. 34.0 46.0 20.0 0.0 0.0
9. Encourage students to search answer and solve problems by 50.0 36.0 14.0 0.0 0.0
himself.
Instructors characteristics
10. Instructors are ready to teach. 42.0 50.0 8.0 0.0 0.0
11. Linking the knowledge and real situation or experience of 50.0 34.0 16.0 0.0 0.0
students.
12. Opportunity for students to be able to comment or ask questions. 38.0 42.0 20.0 0.0 0.0
13. Instructors are available to provide counseling to students. 40.0 440 16.0 0.0 0.0
14. Instructors summarizes the essence of each chapter that easy 48.0 46.0 6.0 0.0 0.0

to content review.




Vol 35. No 1, January-February 2016

Participation of Teaching Management in Epidemiology Nutrition Course Students, 119

Faculty of Public Health, Mahasarakham University

Information Satisfied level (percentage)
highest high moderate low least

General learning environment
15. Atmosphere in the classroom to stimulate interest in learning. 42.0 36.0 22.0 0.0 0.0
16. Students are interacting with each other. 38.0 440 18.0 0.0 0.0
17. Student involved in creating an atmosphere for learning. 34.0 38.0 28.0 0.0 0.0
18. Presentation on class make more assertive. 52.0 48.0 0.0 0.0 0.0
Documentation of teaching materials
19. Media, audio-visual equipment are effective. 38.0 48.0 14.0 0.0 0.0
20. Creative in preparing teaching media. 42.0 54.0 4.0 0.0 0.0
21. teaching documents are serial and cover of content. 36.0 46.0 18.0 0.0 0.0
Evaluation
22. Multiple method of evaluation. 32.0 52.0 16.0 0.0 0.0
23. Explanation of how to evaluation. 36.0 46.0 18.0 0.0 0.0
24. The evaluations are clarity and fair. 44.0 36.0 20.0 0.0 0.0
25. Explanation of scope of content. 38.0 46.0 16.0 0.0 0.0
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Abstract

Corn (Zea mays L.) is one of Thailand's most important grains. It provides an income for much of Thailands population.
However, the growing area has continuously decreased because growers realize greater economic returns from
other crops. Therefore, the increasing yield per area unit by increased plant population density is a way to solve this
problem. Moreover, row spacing and plant density are of primary importance causing change in morphological
physiological traits and yield of corn. As plant population density increases, the presence of smaller plants, with
fewer and more erect leaves is positive because it decreases inter-plant competition for water, nutrients and solar
radiation. The yield of a single corn plant decreases with increasing plant population whereas the yield per unit area
increases. Optimum plant densities for high yield were approximately 71,000 to 85,000 plants ha™". Moreover, optimum
plant densities were dependunt on type of corn, variety and other environmental parameters. Populations average

56,000-plant ha™', which was the average population for maximum gross profit margin for the corn grower. Results
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from this study indicate further improvements could be made by breeding for additional tolerance to higher populations

in corn that would increase gross profit margin for corn grower.

Keywords: row spacing, plant population, growth, yield, yield component, Zea mays L.
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Table 1 Effects of plant density on yield and yield component of corn®

Density Yield Number Number Ear length Ear diameter
(plant rai”) (Ton rai™) of kernel row™ of kernel ear” (cm) (mm)
20,800 1.49 a' 4310 c 7674 c 179 ¢ 453 ¢
14,400 148 a 4725 b 8004 b 186 b 486 b
11,200 1.35b 47.25 a 874.6 a 19.6 a 50.6 a
F-test o * - - o
CV. (%) 6.09 7.78 47 5.15 577

" Significant at probability 99%

' Means followed by the same letters in each column are not significantly
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Figure 2

Plant population density for maximum yield and maximum yield of six processing sweet corn hybrids.

Denoted by lower case letters for plant population density and upper case letters for yield, hybrids with

the same letter are not significantly different based on non-overlapping 95% confidence intervals.”
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Figure 4 Effects of plant density on the anthesis-silking
interval (ASI) of Brazilian maize hybrids
commercially released in the 1970s (Ag12),
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Table 2 Effect of plant density on morphological traits of

forage corn™

Density Plant height Stem Leaf number
(Plant ha™) (cm) diameter (cm) per plant
50,000 98.4 b 18.5a 10.0 a
80,000 103.8 a 155 b 99a
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140,000 1133 a 145b 96 a

' Means followed by the same letters in each column-according to
DMRT are not significantly (P<0.05)
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Abstract:

At present, the productions of quality agricultural products and safety are an important issue.As consumers more
focus on health and hygiene of the food consumed.Rice is a major food crop species in the world.In Thailand, rice is
an important crop in terms of economy, society, culture and lifestyle of the local people.Good agricultural practices for
rice production of farmers depended on the learning process of farmers. To indicated that if farmers have the
knowledge and understanding in the details of good agricultural practices for rice production. The production of rice
in the field conditions with the GAP method will provide values of the plant height, tiller number, panicles weight, straw
weight and harvest index which were not different from the production by chemical methods.lIt also found that yield of
IR 66 photo period sensitivity rice varieties from the GAP was not different with the production of chemical methods.
Also found if farmers have to learn and accept. This will enable farmers to comply with instructions in good

agricultural practices for rice. They will success theproduction of rice andrice standard.
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Table 1 Plant heights, tiller number at 60 days, dry weight of panicles, grain yield, rice straw and harvest index at 115

days of rice var SenPidao in the pot experiment*

Methods Plant height Tiller number Panicles Grain weight Straw weight Harvest index
(cm) per plant weight per per pot (kg) per pot (%)
pot (kg) or yield
Control 94.80 ¢ 550 c 122 b 029 c 1.17 ab 20.25b
Organic 97.80 bc 13.00 b 212 a 0.52 b 1.60 a 2475b
GAP 106.80 a 18.00 a 1.88 ab 0.71 a 1.16 ab 38.00 a
Chemical 101.65 b 14.75 ab 1.58 ab 0.65 ab 0.93 b 41.00 a
CV (%) 2.18 14.14 20.85 12.07 18.20 9.55

The experimental plot was 1 meter in diameter and 50 cm high

Means followed by the same letter in the same column were not significantly differentboy DMRT at

P=0.01.

Table 2 Plant heights, tiller number at 60 days, dry weight of panicles, grain yield, rice straw and harvest index at 115

days of rice var SenPidao in the field experiment*

Methods Plant height Tiller number Panicle Seed weight Straw dry Harvest index
(cm) per hill weight (kg) (yield) kg weight per (%)
pot
Control 4550 a 7.75b 0.29 ¢ 0.10 b 0.19b 3347b
Organic 46.75 a 8.75 ab 0.39b 0.14 a 0.24 a 37.93 ab
GAP 46.50 a 10.25 a 0.44 a 0.17 a 0.26 a 39.44 a
Chemical 48.00 a 8.75 ab 0.41 ab 0.15 a 0.25 a 37.73 ab
CV (%) 9.56 10.45 4.57 8.33 4.65 5.21

The dimensions of the individual plot were10 m length and 7 m width. One experimental plot was 70 m>.

Means followed by the same letter in the same column were not significantly different by DMRT at P=0.01.
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Table 3 Comparison of field practices between non-adopters ,Adoption then disadoption and Continued adoption."

Non Adoption Continued Sig.
N adopters then disadoption adoption

70 persons 66 persons 41 persons
Season 1 — No. fertilizer applications 217 a 220 a 243 b 0.000127***
Season 2 — No. fertilizer applications 221a 2.25 ab 245b 0.000302***
Season 1 — Units of N applied 89.00 83.05 92.07 0.071
Season 2 — Units of N applied 89.28 74.77 92.56 0.091
Total Fertilizer Cost 1087.77 a 839.13 b 941.56 ab 0.0143*
Season 1 — No. Herbicide applications 1.95 1.89 1.95 0.751
Season 2 — No. Herbicide applications 1.97 1.90 1.95 0.732
Herbicide Costs 181.5786 180.3939 160.60 0.652
Season 1 — Other pesticides application 432 a 291b 3.03b 4.1E-05***
Season 2 — Other pesticides application 4.00 a 272b 3.11b 0.000146***
Other Pesticides Costs 462.87 317.92 349.28 0.309
Total Input Costs 1731.22 a 1344.61b 1569.33b 0.0208**

Season 1 is in-season rice are grown between June/August and October/January.

Season 2 is off-season rice are grown between February/April to April/June.

Means followed by the same letter in the same row were not significantly different by DMRT at P=0.01.

*, ** and *** indicate significant overall differences among groups as measure by ANOVA at 5, 1 and 0.1%
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