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Abstract

The health insurance system, characterized by fragmentation, duplication and inadequate
coverage in some schemes, cannot achieve health systems goals of efficiency and equity. It does
not allow collective financing to exert its monopolistic purchasing power and send the right signals
to health care providers towards efficiency. Fee for service, a dominant mode of provider payment,
exacerbates cost containment problems, as seen by faster health expenditure growth than GDP
growth, even during recession periods. With the lack of effective primary care, most of the poor are
taken care of by hospitals which are expensive, have long waiting lines and unsatisfactory services.
In 1999, two important acts were promulgated, i.e., the Public Organization Act and the Decentralization
Act. If this movement proves to be a success, there will be many more public independent hospitals.
According to the decentralization act, the majority of the public health service facilities many be
devolved to the local authorities within 2010.

The objective of this study was to describe the health insurance system in Thailand and
evaluated the experience of health insurance schemes in Thailand under the equity and efficiency
consideration with the aim at suggestion. This study has based on documentary research by
reviewing all of the health insurance system in Thailand from 1995 - 2007 (B.E. 2538 to B.E. 2550).

The results of study will be proposed to policy makers of the Ministry of Public Health and
the National Health Security Office for further improvement of health care and service activities,
and health decentralization across health insurance system in Thailand.
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A579 HARAUTNIa39N b 329 (Gross Domestic Product: GDP)*
melslednsianusiel] (GDP Per capita) wailszanng vestsunalusyniniaguusiunlas T 2548

szina NANARNIRTIN UL Tz INA selAadasanusall iszang
(WuaE: AUEEYANIFY) (W WWFEyaAnIg) (AL)
A **5,330,000 8,788 1,315,844,000
ng 559,500 8,542 62,418,054
BaauN 251,800 3,000 ***86,116,559
ﬁ/NWNT’] 30,650 2,000 14,071,000
A9 11,920 1,900 5,924,000
Wi 76,200 1,800 50,519,000

wm http://th. W|k|ped|a org/wiki fJu'Vlﬂ‘wII’rJN@ 8 AINNAN 2551
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AN519 NARNTNagINTNNA (Gross Regional Product: GRP)
selFeassanusalllunim (GRP Per capita) wazilszans aastszmalne T 2549

me NANAANIATINLUNNA selmadgranusaiiluan 1lszans
(WU A1ULN) (Mg Un) (AW)
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it 805,920 90,697 8,886,000
peduaan 1,295,955 290,837 4,456,000
AEIURAN 326,247 90,273 3,614,000
Nag 556,940 181,933 3,061,000
. wazdsunng 3,352,128 289,715 11,570,000
ﬁl"aﬂizmﬁ (GDP) 7,830,329 (GDP Per capita) 120,037 65,233,000

‘17‘1I3~I’1: 1.Statistical Tables GROSS DOMESTIC PRODUCT AND GROSS REGIONAL PRODUCT 1995-2006.
£11N9UANENITNNNIRALINITLATHINAUATAIANUVITIA
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NN 2551
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Lma'a“l‘l’@ga: The Fail States Index 2008 by the Fund for Peace and the Carnegie Endowment for International Peace, in Foreign
Policy; July/August 2008. 12 social, economic, political and military indicators of national well-being.
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Enhancement of soil quality and total soil microbial activity by
chitin amendment and tomato fusarium wilt disease reduction in
the greennhouse

a L ¢ v P v & oo faaw o
WSNNE AN LAT ATLANH ANAASSHL
gnanlaANTINEN NATNNTANAATLATNINEINNINITHNIEHT
ADLZLNEATANRRST NUINENRLUDLLAL

unAago

msmaaesnzLlgnazdemelusziudounnaedlag ldAuialaseademiin sandy loam szsu
AYNA 0.25% Aananilunan-sing 6.5 waz FNNnuEuYzEIng 0.86% Lﬁ@mq@m@maﬁuﬁ@mmmw
Aulpeansdaninleafiny o dosaaineulgn 1 dand doamdedneilgn 4 Flpunzvdafiuiien
1 fandf wudndulgnasidemedlalldvinsnanansianwlafiu SsesuefinuBudatnguint
0.86, 0.86,ua 0.69 Hlafifupnsdufuminiu 0.25, 0.33 waz 0.29 snsdinulgnusidameiinan
ansdanlafin 0.5% filefifumuiadnguini 095, 1.96 uaz 112 SuwefifufAnaduin
0.25,11.39 uaz 7.9 pulgnuzdemeiinauansianiwlafiv 1% fulefifufBuriainguini 0.95,
2.24 uaz 1.22 wefdudrnaiduriniu 0.25, 12.55 uaz 8.9 mumay  duginlnseaisiuuas
seAuaaiiunInsaesRungalunidausiazday A sandy loam wAzITAU pH BETENIN 6.0-6.5
LL@:’lumimfm%m'mzﬁﬁ@m@mmaauﬁﬂﬁuﬁwumimﬂﬁﬁ fluorescein diacetate hydrolysis (FDA)
wudnfanssuqAwtesiulgnitlilfnanansTannlafiudisunn 3.063, 3.2787 uax 3.2683 wn/
ua TniziinanssuvesqAwiEdluAulgniinanansTannlafiu 0.5% fiffuns 3.3677, 4.0963 uaz
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4.0193 un/un FNENFLTasa N siadnedu . Safumsnasansdanwladulugnm 0.5% uaz 1%
A WinmnmAuATuetheiilad Aty wenanilumemanesgnides Fusarium oxysporum fsp.
/ycopers/c/mLw-ﬂmLﬁ'mmﬁfawmmﬁ@mﬂﬁuﬁuﬁﬂgﬂhaummu%qﬁuﬁqwud’mu%mﬂ‘ﬁﬂ@uﬂ
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Abstract

Improvement of soil properties induced by chitin amendment was performed in tomato
greenhouse using sandy loam texture soil with 0.25% moisture content, pH 6.5 and 0.86% organic
matter. Measurement of soil properties was subsequently done at 1 week before tomato
transplanting, 4 weeks after transplanting and 1 week after harvesting. Organic matter percentage
of unamended soil were 0.86, 0.86,and 0.69 while the soil amended with chitin at 0.5%(w/w) were
0.95, 1.96 and 1.12 and the soil amended with chitin at 1%(w/w) were 0.95, 2.24 and 1.22 at the
periodically measurement, respectively. The moisture content of those periodically testing series
were 0.25, 0.33 and 0.29 from unamended soils, 0.25, 11.39 and 7.9 from chitin at 0.5%(w/w)
amended soils and 0.25, 12.55 and 8.9 from chitin at 1%(w/w) amended soils, respectively, while
only small changes in the pH range at 6.0-6.5 were obtained. Total microbial activity of each tested
soil was observed by the fluorescein diacetate hydrolysis (FDA) technique and the activity level
gained from unamended soils were 3.063, 3.2787 and 3.2683 mg/ml, from chitin at 0.5%(w/w)
amended soils were 3.3677, 4.0963 and 3.2683 mg/ml, and from chitin at 1%(w/w) amended soils
were 3.3753, 4.4643 and 4.0193 mg/ml in each reference period, respectively. Thus, the soil quality
was significantly improved by chitin amendment at 0.5% and 1%. Moreover the fusarium wilt disease
rate was significantly decrease in chitin amended soil as only 29.33% and 25.33% of the tomato
plants grown in chitin at 0.5% and 1% amended soils were infected. While as high as 88.40%
diseased rate was gained from tomato plants grown in unamended soils after the tomato plants
were inoculated by the wilt causal agent, Fusarium oxysporum fsp.lycopersici.

ANENATY 1 @19T9NWLARY ALUNINAY BuriFadsy NanssnaAunEtRuINe landinalnaes
YRINTARNA 1 TRIN Fusarium oxysporum fsp. lycopersici
Keywords : chitin, soil quality, organic matter, total soil microbial activity, tomato wilt disease,

Fusarium oxysporum fsp.lycopersici.
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WafFufAnN@L = YantinAuAauel - WUtnAWNAIaL x 100
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JNURNALNANAL
LATNIAANANHLTINNTA AN9ER9RY TAlFANda1HN AT UL HBANALNABA TV UADEIRL
v 1 1
piagl pH meter NAINNTRLLINAUNAZRLLAZUAAE R EALAIazANe T NAUaLNIiaDa

mﬁmmzﬁﬁqnﬁuﬁwummﬁuvﬁié’luau (Total microbial activity)

ﬁﬁﬂﬁimmﬁmﬁqmm%\mummﬁuﬁﬁﬁuimﬁ% Fluorescein diacetate (FDA) hydrolysis
FaensiaAnanudiduaesans fluorescein TilaeteensnlnadulniRasdaaiunnstesgansves
qauvistiau IngldauannusiazanImeasdtBuns 2 NN UAAZIBEAAUNTUIALANNGN 2 HARLNAST NAN
fugnsazane 60 M potassium phosphate buffer pH 7.6 U310 15 Raaans waquinldaeinli orbital
incubator AiRA359a1s 100 seUAEUNT ﬁﬂqmmﬁ 30 DaAITAITER 111 20 1T ANnTAFLaNsATaNe
AR LTNBFUANNIUDA (85151 2 1 1) TulFunms 15 Hafans udarin e fiaanuiEases 200 savsie
W17 14714 3 107 1hdnulad & lnsesdaenszanenseaues 1 udainldndnawesesslnlns i indnes
finnugnanay 490 wilums LL&’faﬁmammﬁiﬁmﬂmﬁmL‘Ll“ﬁ'fﬂuLﬁﬂuﬁum‘ﬂWmmﬁmﬁ%m@
danilaas fluorescein ann fluorescein diacetate ?Iliﬁuﬁﬂuﬁ (Adams and Duncan, 2001) LAZUNHN

1 v
AATVANRREANUELUNINARBILLY CRD 411313 1

\dasauvalsafianvaamazidama

LLﬂﬂL%m"] Fusarium oxysporum fsp. lycopersici mm@mLﬁmmﬁmmmmﬁ'@mmn
Fudulse LL@:LW@:L%@L‘W'@mm@mmﬁmmﬁnwmxmww:ﬁqmqzi*mgm’ivmwmLéiuimmmﬂmf
FNMITAUNNNBYNININENTDIIN LLz’iqﬁq@ﬁmmmmmhmiﬁﬂﬁﬁmim‘imﬂmiﬂgmﬁz@nﬁuﬁu
ﬁumﬁ@mﬂﬂnﬁmmgmm Koch'’s Postulation (The Nobel Foundation, 1967) ﬁﬁmiLWﬁzL%mLLm
Fusnsdediviunmaaessiall Tagldevnadeade potato dextrose agar (PDA)

mstlgnifannaauuasinuamsiinlsn

ﬁﬁL%‘ﬂﬁ‘”l F. oxysporum fsp. lycopersici mL‘Viﬁﬂﬁ‘ﬂLﬁlmmaﬂwmmu%mﬁmg 7 5’1&‘1'71ILWW:L%@
1¥uue9113 PDA mé’mL%'ammqugmiummamm potato dextrose broth (PDB) Tmmmz%u%mmm
uslAuginans 8 wa. wwfnmﬁmmm wanfaasluanuavan PDB U 3 mummmmmmi
15u1m3 200 wa. LL@“’UNI‘LLMUNL“]JH’W]WJ’]NL?Q?@U 120 sRUABWNT mammu 25 RIALTATYA W1
7 qu mlfnfmflwa?ﬂumma‘mmuumLmﬁwfmmmumiﬂ@ﬂLm@ﬂumumw@Lmﬂwmmmimmm@u
InevwTeNANTwINaRedLas (spore suspension) ga9denlmAnudLL 107 adadua, wdnilgn
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AelaeAiaansunuasssefasmuseulaudunsdomaliaiunns 15 ua/wnszans wdadnany
Tfuiinuantaiialsalduiagn 30 Ju

N153ATITATDYANANTNANBINIADA

TANAINUEUNNINANBULLL randomized complete block design IuLLﬁiﬂzﬁgmmj‘wmm Toaidl
TS INTNARBIIZIIN 3-25 T1ANULITENNNNINARES UALHNMTNARES 3 AXE UdIALATZ
ANAITDTUBIARAENANNINARES FIeATNIERALLY one way analysis of variance Aaeltlsunga
SPSS version 12 for Windows (SPSS Inc. USA.)L‘LE‘H‘LILﬁﬂum%ﬂﬁfmmiwmmmmu Waller-Duncan
wae Turkey-Kramer multiple comparison test ?Il Pd” 0.05 (Miller,1966; Zar, 1999)

wamsnaaov

ANBUSUASANLTRNINILNWLASANURIAUNARBINAINS LTS5 TN W LARY

Lﬁ'@ﬁﬁmimm@mwaﬂgﬂmlﬁ@mﬂluaummmﬁqmwimﬁﬂuﬁmm 0.5%-1% U89LFNN0UAY
Tunszaneiinzlgn Wisudeuiumamnzu gl Bnauasianwlaiu faemslaunasey
sTpRenfuntlassainadulszinn sandy loam ﬂ?mm%um?m”mqﬁ;uﬁu 0.86% 526U pH 1111 6.5 Uaz
wWefdufnnaduRusintu 0.25% eRAamumssaseunaaeuulasantRvshu LLa:m@m@%le
A ALIaIAsTannlafu paesauManssiur s usmesiTLazasmlaA iR Seann
NNIAIIATAIIRURINTRNN SNz gnausT e A mfmﬂ‘?\iLLiﬂﬁuauﬁm?ﬂuvL%fﬁ@uﬂQﬂ 2 fupd
[51ifmﬂ%\iﬁmwﬁqmnﬂgﬂmﬁ@mmLL&’Q 4 §ulnnol uazAmARUAS ATt aNRLRes Ui
Flondl wudmsrauansiannlafivaclufulgnaanans fuataaianFunndwidinguazis
mwmmanlumaéuﬁﬁﬁ%‘u@m’Nﬁﬂm@’]ﬁmimﬂquﬂumﬁﬁmﬁﬁq WwatyuinAadae 4 dlainas
wnzlgn meﬁ@mﬂmwﬁqmﬂﬁuLﬁ'mLwiﬁq@fﬂm:ﬁuﬁﬁﬂfiﬂﬁ@umj‘mmmmﬁfamwiﬂﬁu@ﬂuﬁuﬁ@
ludasgasdianvinaunisinizign %'\v«nﬂmﬁmﬁﬂwmmmmmﬁﬁﬁnmﬁuwm@mﬁ;mﬁiwj 3 daesTe

y .

mamnztlgnii Augnuzdemanllsvinnswasansionwlasiu Hszduesiauiauzadngintu
0.86, 0.86,uaz 0.69 FlefifuAnnaduAuwiniu 0.25, 0.33 uax 0.29 mmxﬁﬁuﬂgﬂmﬁ@mmﬁmu
anstanlafin 0.5% filefidumBuriadnguini 095, 1.96 uax 112 Twefifuirvsdumin
0.25, 11.39 uaz 7.9 AuLlgnusidamaiinanasianwlafiu 1% fuefifuiBuieingwiniu 0.95,
224 uaz 1.22 Wefifudrasdusindu 0.25, 12.55 uaz 8.9 Tudaeriautlgn 1 dlanvi deandednedgn
4 fulpiuazvdafiuifie 1 dUniumiy dousialasarsiuuazsziunnadunsasnsmediiu
Nngalunsdnusazdad Ae sandy loam WazszAU pH BgiseNdNN 6.0-6.5 (197971 2)



ViaN

2522-2552

DI oateoum,
Investigate Treatment  (Soil type) Structure Organic matter pH Moisture
period (%) content (%)

1) Two weeks Control Sandy loam 0.86 6.5 0.25

before planting | Chitin (0.5%) amended soil Sandy loam 0.95 6.0 0.25
Chitin (1%) amended soil Sandy loam 0.95 6.0 0.25

2) Four weeks Control Sandy loam 0.86 6.5 0.33

after planting Chitin (0.5%) amended soil Sandy loam 1.96 6.0 11.39
Chitin (1%) amended soil Sandy loam 2.24 6.0 12.55

3) One weeks Control Sandy loam 0.69 6.5 0.29

after harvesting | Chitin (0.5%) amended soil Sandy loam 1.12 6.4 7.9
Chitin (1%) amended soil Sandy loam 1.22 6.4 8.9

A9 1 Anenuzuazantfresiunaaeunzlgnuziamawiazganmnadaludeneulgn 2
&lnf doeudsnisign 4 &landf wazdosndsniaifiuinien 1 dlandd

ﬂ?mmﬁqmiwﬁuvﬁéauﬁwm (Total soil microbial activity) TuRUNAARS

”Lumimw-ﬁLﬂm:ﬁ?}@ﬂiium@qqﬁum?ﬁau%\iuum (Total soil microbial activity) AMNAUYAF]
vasmemeaesineduiisalunsazdssnaraesnisnzlgnuzdeme Faedd fluorescein diacetate
hydrolysis (FDA) Faiflunnainengns fluorescein ﬁﬂ@mJ@'@ﬂ'afaﬂmf«nﬂﬁqmimﬁuﬁﬁﬁuﬁwm
Tunnsanaeiafluminefiadnfueesans fluorescien FAORARAATIBNNATAR (mg of fluorescien/ml
ofsoil extract) Wmfﬁﬁi:ﬁuﬂ?mm&iwjﬁulﬁ@ﬁﬁmﬁmﬁmawm[fmjﬁ@ 7 1 dlanvinewrinnsdng
Ugn 499 4 dlpvindsinedgn way o 1dUnsR e Immﬁ@ﬂﬁmﬁuﬁﬂrﬁwmﬁuﬂqﬂ‘ﬁ'
lFnanansianwleAufilsunm 3.063, 3.2767 uax 3.2683 wn/ua Tniziinanssueesqduyadlufu
Ugniinasansianwlaiu 0.5% fiianns 3.3677, 4.0063 waz 3.2683 Un/un HANTTHIAATRTIY

AutlgnAinanansTanwlafiu 1% J1Funn 3.3753, 4.4643 Uay 4.0193 UN/ua AINATAL (AN9199 2)

Investigate period Total soil microbial activity

Soil treatment

Fluorescien released
(mg) *

% Increased Activity from
the first period

1) Two weeks
before planting

Control

3.0163a £0.0076

Chitin (0.5%) amended soil

3.3677b £0.0420

Chitin (1%) amended soil

3.3753b £0.1220

2) Four weeks after | Control 3.2787b £0.0461 8.6993
planting Chitin (0.5%) amended soil 4.0963ce +0.1035 21.6349
Chitin (1%) amended soil 4.4943d 10.0161 33.1526
3) One weeks after | Control 3.2683b 0.0665 8.2318
harvesting Chitin (0.5%) amended soil 3.8653c10.0436 14.7757
Chitin (1%) amended soil 4.0193e £0.0360 19.0798

A15199 2 UFnnnianssnqAuratiauianun (Total soil microbial activity) Tuusiazgaaunaaesnizilgn

Nz@owmA Nmgaadn lutaanaineugn 2 &ani daswdanisign 4 dlenif uazdsamasniafiuidien 1 dlani
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mfmamﬂ@ﬂiimaumﬂmummmmmﬁ fluorescein d|acetate hydro|y8|s (FDA) memmﬂumm@ﬂmmmu
muLﬂumammmmw fluorescein ‘mJamﬂﬂ@ﬂaﬂﬂmmumnmmuuummam 9 A1 standard deviation (S.D.)
LL@:LLI‘??WmﬂumwLLmnmmm\muﬂmmymmnmwm P < 0.05 #2833 Turkey-Kramer multiple comparison
test AINNN9ALATIZIANLLLIIUNSATR(Analysis of variance)

angInsinalsaiigamaasaszidiamanlgnlununaaasnanasianiwlamu
AN9NAFaUU sz ANSN1NR9815 TN N IARLIUNNT AT AN NNUNIUIBIF BN LLBLN AR D
Tsalisamansassnzlawmaniiaanimas o sen Inanistgniianeaeuiuianlgnlununas
a a & dl o % d‘l’ | a dl 1 A dl
anstannlasiu lusnnBeuneassitiuanmliaesenisfialspsniiganudn sxdeamanilgnlu
Aunananstanwladudulsaiiaowmaesanas TneuzidiowmanlgnluAuninasansioniwlediu 0.5%
waznzdameanUgnluiuiuanasdonwlasu 1% wanserniadulsaiienmaesiies 29.332% uaz
25.332% sua1sy anusisunsidewmeailgnluuilailaiunisuanansdananladudinisiialen
JIERR9D 88.404% (A543, NN 1)

Soil Treatment Total Diseased* % Healthy % Healthy % Disease
Plants Diseased Appearance Appearance suppression**
Unamended-soil 23 20.333a 14.619 88.404 2.667 11.596 -
Chitin (0.5%) 25 7.333b £0.5574 29.332 17.667 70.668 66.821
amended-soil
Chitin (1%) 25 6.333b +0.5774 25.332 18.667 74.668 71.345
amended-soil

*uReufeupnuuanaed wilidad i Aynaifaesnimaaas 3 A A P < 0.05 #qeids Turkey-Kramer
multiple comparison test AMNNTLATIEiAMNLLTUTIUNNATR(Analysis of variance)
**% Disease suppression ==

% Diseased in Unamended-soil - % Diseased in Chitin amended-soil x 100
% Diseased in Unamended-soil
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annsneaediusiuluszAuEaunaaes eknaiunan1sliuan nausaaaisianinwlag
wudnsuanasiannlafuasludutlgnaanans SuadaeingBunaduvidinguasiinnnuanansg

3 96 dé’ 1 a o o o ] dld o o a a A ] o o
TunsganhatuedwiltednAnyteannzludsainanduasoivinaedes 4 dlanvindanizign
wazAaeanaImanI v eawsdvey luszAunandnaunisnanansiannlafuaslunuzalu
doeaesdilaineunianizign GeainnisdpdneuzuazanRresRuAaeetasiig 3 4933zaznig
wnzilgnilu Autlgnuzdamanlailsmmsuanaisaniwlaiiu Jseiudunzednganss 1.3 winain
oty SN APy . A e C e e e d
AUFIBIL WAYSTALANMNTUAWNTY 1.32 W uaz 1.16 Wi Tudemddnailgn 4 dlaniuasvdafiviies
1 dlenvieuansy snseinulgnuzdamainanansionwlafiu 0.5% Nauvizadngiiamn 2.1 wh

v 1 14 1

WAz 1.2 Wi AANTUAWANTY 45.6 W1 waz 31.6 Wi Aulgnuzlemanuanatsianinlasiu 1%
FRWrFUIRgANAN 2.4 W1 UAT 1.3 Wi UATITAUANTUAMANTN 50.2 N uay 35.6 Win lutaeuds
feilgn 4 daviuasudsiuifien 1 dlandianuansu dowslialassademulazsauaasiiungasig
109AUNTgA LN IIRuAazdae fllaseaindumnme sandy loam uazsvfu pH agjsziing 6.0-6.5
(13197 1)

@ d oo avdd 4y & A sea A @ I s oo

duinsuiuaainuanisideinaadeswdod @eqaunidaudoulunduiluseqdauniang
dselem] anunsogeraansansdannlafuienaasaiulauardaaliifanisaiwdulsivizesns
dl dl | 6 1 = ?/ ! o % a a v @ a v @
awniludsrlamisiei saumissianisliulylassadraiuuazamuninaesduwdiuiunaadainig
(Hirano et al, 1991; De Boer et al, 1996; 1999) TuNM9AUNANANNIABLAUBIUDIAAUVTIAWGONT
TWarsdanmlasuacluiu lnanansadsianssuaesqauvisdauimmn uauasesasiie luusias
doanainsnzlgnuasnisasaivlress@emannuuaAnans fwansna i uwinuesneniv Ae
FannnanssuqdurEeimafidalfainfulgninanaisiannlasiu Jszadugeauninninauilgnd

v Yo = a ' =3 ¥ o | o o v A A '
WlFsunsnananstianwlesiu enadiulddn neanizluges 4 dlavindsdnelgnusaameninudn
syAuRanssnqAuvEERuNa luAuNaNa1sTanlARY 0.5% uay 1% geaivaindas 1 dlainaw
1 v 1
fneilgniie 21.6349 % way 33.1526% InurTiszAunanssNqauratauiansanesRui W lsFunsuas
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ABSTRACT

The purpose of this research were 1. to study the properties of silk cocoon 2. to develop
and build the 4 in 1 silk reeling machine 3. to evaluate the performance of silk reeling machine .

The study result of the properties of silk cocoon revealed that: the color of silk cocoon was
light yellow. The average size of cocoon in terms of the width and length were 3.36 and 1.76 cm.
respectively. The average weight of one cocoon was 1.69 gm., and the average number of cocoons
per kilogram was 600 cocoons.

The development of the 4 in 1 silk reeling machine consisted of 4 parts 1) silk cocoon boiling
machine 2) silk reeling basin 3) silk reeling machine 4) silk reeling machine. The result of performance
evaluation revealed that: the 4 in 1 silk reeling machine was comfortable for farmers. The capacity
of reeling machine was higher than the traditional method in both qualities and quantity. The quality
of silk yarn was 180 denier, which was suitable for weaving.

Keywords: reeling machine, performance evaluation, quality of silk yarn
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The study of salt’s properties for salt spa, Ban Dung District,
Udon Thani province.
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Abstract

This research project aimed to study the properties of salt products from Ban Dung District,
Udon Thani province. The main purpose is to evaluate the potential use in health and beauty
products in order to increase the value of salts from the Cooperative Salt Products of Ban Dung
community. Three types of salts, categorized as sun dried, boiled and salt crust, were collected
for the study. The mineral compositions, heavy metals and microbiological properties were
determined. The results indicates pH 6.0-7.5. The mineral compositions are mainly halite more
than 95% with trace of sylvite, gypsum and clay minerals. Chemical analysis shows the copper
and zinc elements concentration about 12.0 and 0.49 ppm, respectively. Danger heavy metals of
Pb, Cd, are below detected limit of the equipments and standard products of salt beauty product.
Microbiological such as yeast and bacteria, were carried out. The total viable counts were average
2.4x10° CFU/g. The rate of manganese element in salt solution was determined through cellophane
membrane. The osmosis through the membrane could be detect within 30 minutes with the rate of
5.54x10° ppm/min. It can be concluded that the all type of Ban Dung’s salts have high potential
use as beauty and health products. Thus these samples were used as the ingredient to produce
salt spa such as salt bath, salt scrub, salt with herb scrub, and aroma salt. More products are on
the further research.
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ABSTRACT

Local Energy Planning (LEP) under a recently few-year-research scheme of Research and
Development Institute, Khon Kaen University (RDI) has implemented in three projects. The fist
project, which received the financial support from the Regional Office of the Ministry of Energy
Khon Kaen province, was operated in 7 villages in six provinces in 2007. The second project is
being conducted in Phu Luang district, Loei province (supported by Thai Health Promotion
Foundation or ThaiHealth) and the last one is also being carried out in two sub-districts in the area
around Nampong Power Plant under the support of the Power Plant Communal Development Fund.
PAR (Participatory Action Research) method has been introduced by the three stages comprising
of 1) community preparation stage, 2) community study on the energy uses and existing potentials
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for community energy planning and pilot actions, and 3) self assessment for lesson-learnt and
improvement. The approach of RDI is usually circumstantially involving the existing NGOs and
POs who have been actively working in the community. Thus the success was the outcome of the
close collaboration of all the implementing partners. Social movement that has taken place was
driven by the distinguish PAR process led by RDI inter-disciplinary team and active cooperation of
the development agencies and communities. | Impacts onto the community level was recorded as
the alerting of people in feeling familiarize to energy problems is one of facing tangible factors. The
community study result revealed that more or less the average family expense on energy was
around 20 to 30 percent of the total cost of livings or almost Baht 2,700 monthly. Nevertheless it
had also founded that there were plenty of existing alternative energy sources in the community
which were not yet recognized and appropriately managed. Foremost, there were cases of villagers
who have innovatively adapted and generated their own appropriate technologies to save the
energy expenses. For example Mr.Thongmuan Phuwiangoew from Udonthani province who had
won the second national awards of LEP projects under 80 communities’ contest. He is one of the
community leading members who urged local people to set up a high efficiency stove making
group, promoted a group of 200 liters old oil barrel’s combustion for charcoal making and adapted
his bicycle for multi-purpose alternative energy technologies. In Loei province, especially the
appropriate technological core team of Loei-Fund Foundation has developed the wind mill for a
small scale electricity power generation that combined to the micro-hydro power and an old-repaired
solar cell for 1.6 k watt-hour for the learning center that handling 3,000 trainees in 2009. Mr.
Boonthum Gorsilp is one of the core team members who discovered a ground-combustion room
for charcoal making that spent so little money but have more capacity. As well as Mr. Tawee
Promawan that re-systematized his land to preserve more threes and adapted the rice threshing
barrel for electricity generation and for grass threshing to be used for bloom making. These
examples of local innovations and community participation could significantly contribute to the
reduction of community expenses and dependency on energy from external sources.

ANRNATY (keywords)
- NIAAVLHUNA UGN (Local Energy Planning)
- m:ﬁﬁﬂFmﬂﬁﬂﬁmﬂmuﬁmmw (Participatory Action Research)
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