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Evaluation of salivary components in gingitis and periodontitis patients using
Fourier Transform Infrared Spectrometer (FTIR)
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Abstract

Clinical diagnosis of periodontitis and ginigjs are based on the past destruction of
disease. Whereas, Saliva can represent astatls of patient. Utsy Fourier Transform
Infrared Spectrometer (FTIR) to analyse saliva rhaye benefits in dgnosis and prognosis
of periodontal disease. Thus, the objective & $iudy is to compare the saliva composition
of periodontitis and gingivitis patients ing Fourier Transform Infrared Spectrometer
(FTIR). Saliva samples wereollected from 10 periodontitis, 10 gingivitis and 2 control
patients. Saliva composition was then analyseidg FTIR. The band area under the graph
and Principal component analysis (PCA) wevaluated to determirtbe difference between
groups. Most of the spectral bands represgnthe protein, and DNA spectrum showed
higher band area in the periodontitis group comgbao that of the gingivitis, and control
group, whereas, the lipid spectrum was netidysame in periodontitis and gingivitis group.
Moreover, in PCA data, a trend to differentiate betwpenodontitis and gingivitis was
determined. In the future, a bigger sample aize longitudinal study are needed to assess the
effectivity for diagnosis and pgnosis of periodontal diseases.

Key Words: Fourier Transform Infrared Spectrometer, FTIR, gingivitis, periodontitis,
periodontal diseases
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Curcuma Longa Extract Gel with Blue Light in Photodynamic Therapy Adjunct to
Conventional Periodortal Treatment Against Prevotella intermedia and Fusobacterium
nucleatum
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WaLUATILSY F. nucleatum wag P. intermedia me5 real time PCR W3guiguseninanguaiuauay
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Abstract

Periodontal disease is caud®dperiodontal pathogen and results in damage to the
periodontium. Its conservative ttegent is scaling and rootgining (SRP). However, the
treatment is limited by tooth anatomy andmat eliminate pathogens that penetrate the
gingival tissue. Currently, photodynamic thergi’DT) has been used as an adjunct in
periodontal therapy to eliminafgeriodontal pathogens. Hendhe objective of this study
was to determine the efficiency of photodyme therapy using curcuma longa extract gel
as an adjunct in periodontal therapy. Udsim split-mouth design, 5 periodontitis patients
having periodontal pocket 4 mm, >2 site on the upper posterior teeth were treated with
SRP alone on one side, aB&P and Curcuma longa @&l ug/mg irradiated with blue led
light (energy density= 16.8 J/&@nfor 2 minutes on the contralateral. The clinical
parameters including Periodahtpocket depth (PPD), Clirat attachment level (CAL),
Plaque index (Pl), Gingival bleedingdex (GBI), and the bacterial count Bf nucleatum
and P. intermedia were measured using a perioddniprobe and real time PCR,
respectively, before treatmeand 1, 2, 4 and 6 weeks aftezatment. The results showed
there was no adverse effect in the PDT grdupe number of bacteria in every follow-up
was less than beforeetatment. Moreover, the clinical paraters of the test group showed
that PD, CAL, and Pl in the 1st and 2nd wedtler treatment decreabsignificantly when
compared with before treatment. lronclusion, SRP combined with photodynamic
treatment can reduce the numbebatteria in the periodontpbcket more than SRP only.

Key word : Periodontal diseasePhotodynamic therapy,Prevotella intermedia,
Fusobacterium nucleatum
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2. atinsiaeneonveduien (Gingval bleeding index: GBI) 83 Ainamo uay Bay U A.A. 1975 3. A11uan
U993098nUTIUA (Periodontal  pocket depth:  PPD) 4. szaun1sdiawnizadaag U3vius (Clinical
attachment level: CAL)
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A15199 1 Inswaswazlnsunldlussurunisindwesisasuswanty

\Houuaiiise Primer (5°-3’)
Prevotella intermedia Forward: CCACATATGGCATCTGACGTG
(ATCC 25611) Reverse: TCAATCTGCACGCTACTTGG

Probe: FAM-ACCAAAGATTCTACGGTGGAGGATGGG-QSY
Fusobacterium nucleatum | Forward: CGCAGAAGGTGAAAGTCCTGTAT
(ATCC 10953) Reverse: TGGTCCTCACTGATTCACACAGA

Probe: ABY- ACTTTGCTCCCAAGTAACATGGAACAC GAG-QSY

#3UNaN1338

v
a =

o 1 1 o2 3 @ v o o a o

dleduasnsfinwlinvanmislifisszasdveanssnwmenszuiunsundalnle lewnsinluenan ades
nauvnAaes Ianvurlayaiugiuveotaadns Al ey 2 au A 3 AU 939018 37-55 U 9ngiade
528721

M1579% 2 ATMN9ARTINVBINITINYINGUNABDILALNFUAIUAY

NQUNAADY NHUAIUAN
AMN9ARLNn fiou “aIN153nE (FUa9) fiou %89N155n8 (FUA9A)
Snhwn 1 2 a4 6 Snwn 1 2 4 6

ANUANVDITY 4.60+ 4.00+ 3.90+ 4.20+ 4.20+ 4.50+ 3.80+ 3.70+ 3.90+ 3.90+
anusviud (uu)  0.82 087  096* 076 0.76 0.87 0.57 0.57 0.74 0.74
JeAUMSBalNE | 4.80 4.00+ 4.10+ 4.30+ 4.40+ 4.40+ 3.70+ 3.60+ 3.90+ 4.00+
T UTTIUd 1.75 200  1.95% 1.89 1.82 1.34 1.68 1.56 1.43 1.27
(W)

FUluHUATIU 1.05+ = 0.75+ = 0.65+  0.75% 0.80+ 0.95+ 0.75+ 0.70+ 0.85+  0.95%

ﬁ;“uvﬁé 0.21 0.18* 0.29* 0.25 0.37 0.27 0.18 0.21 0.38 0.48

fuiinisi 85.00+  50.00+ 55.00+ 60.00+ 65.00+ @ 85.00+ 55.00+ 55.00+ 55.00+ 70.00+
\Haneen 13.69 17.68 11.18 13.69 13.69 13.69 11.18 20.92 11.18 11.18
(Sovay)

o w a

* Al wenavegsltd Ay vanallienaaaUsiuana repeated measures ANOVA (p<0.05)

o

lnailSeuiisuiuamaunousnulunsiasngy
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o

INMITNAN 2 Uay 3 WuitARievenvluiuasURauYsY dulinisiidensen seAuTednuedses
= P Y] = 1) a v ¢ A & . . ' a
anusviun seauMsEANIzeIBIEUITIuR USunalwe F. nucleatum uag P. intermedia Wagnan19ususnie
WowuanSeluwiasianamainssnyiieussminnguvnasswaznguaIuauliuend 19y Wenaaause

anif pair t test wazlalSeuiisuAmAdinvemdimsnuudasdaiuneusshvnuIdiiengy

= [ s oA

dld U ! = aQ o 3 % aQ o a a6 o/ o‘d'
NAADINAAITDIANUINUA TTAUNTTANILDILITUINUA LAZAINTUAIIUYAUNTY Tuduama 1 uay 2

o w a

niaNsinyIveInguvaaeanaetiltuddynweda duuaiadsvestsinadenuaiiteluwiazdiaim

¥
v A

naaMsSnwiisuiuneusnw nuImMale £ nucleatum wae P. intermedia YaNENNARBILALNGNAIUAN

3

luusnansiudlonnaeunuaia repeated measures ANOVA 7iszfiuanuiiiadu 0.05

P ' = & o o . o ' '
f19199N 3 ﬂ’lLQaEJ“Ua\i‘lJ%SJ’IﬁuwaLL‘Uﬂ‘VILiEl(copy unit) UBINTTINWYINGUNAFDIUASNHUAIUAN

Fusobacterium nucleatum Prevotella intermedia

fiou PRIN1TINE (FUA) floy NRIN1TINE (FUA)
Snen 1 2 a4 6 e 1 2 a4 6
NN VS 47035:  13208:  186.13: 17907 239.95: 143.70x 2197+ 1234+ 2347+ 893+
yeape  uuefide 32225 12011 32064 15691 32007 14715 1601 1162 = 2130 819
@ 33827+ 28422+ 29128+ 230.40+ 12173+ 13136+ 12023+ 13477+
AN 32225 = 29231 @ 50207 = 27568 13527 14726 13839  143.95
ndu USwam 14431 4900+ 127.90: 23278+ 12972+ 3032+ 970+ 1308+ 2370+ 26.45:
pIuAw  wuefise 14830 gqq8g 10025 19129 11201 1833 9,07 1124 2996 = 2831
A 9531+ 1641+ _gga7s 1459+ 2062+ 17.25+ 663+ = 387+
A 11196 13876 7566 = 78.25 1753 2175 3252 36.16
anuseNa

ndeyalumsadl 3 enansindszansamlumsandonuaii3eluseavienusassianudy
nszuiunsidalnlalaunfinanunsaanusun P. intermedia lﬁmﬂﬂiwmﬁﬁgmﬁuﬁwmau,azmmimﬂu
desegnafien ilesnnszuaunistdalnlalawfnitarsataiuiuduasluasiilfinesndio
TusUuuuiiliiadesvieifnanseyyadass lusniundawaduazidoruwadvesuuafield Jainns
vhaneiberuwadaudsannaneluead vieinnsvinaelassaiswensad wu laleluy lulnasuinde
wazduedea Suvhliieadnes) funszuumstdalnlalaundindeannsadinderelsauitu i
A. actinomycetemcomitans, P. gingivalis, T. forsythia, P. intermedia, Wag F. nucleatum fianunse
Lmsﬂmmiﬂﬂagiu%mﬁaLﬁaqﬁa(epithetium )& wenandl P. gingivalis uay F. nucleatum @anse
unsneuluFedy basal lamina flegdnniiléfae(e) fefunisidn £ nucteatum funsndudlulu

Woawondamanbaennnin P, intermedia waganNNANISANANUINUSUIUVDY F. nucleatum tag

o v
v vV U 1

P. intermedia Tua1anadnsunseuvangumaasiinshundulngansiududdUain 2 ndenssnuiy
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Junsiinlenavesnisiiinusunaveadonslsau3iudeindus me daduaimeliinnduunvesdse

va

Usyiusdsniauls aeiuiiTe3aiuinmIniinIssnwlagn1s LI 1UIUASIIBINITSNBIAI8NTEUIUNT

U

o
[

Urdalnle laundindu 3 ass (FUa99 0, 1 way 2 naansyaiulIangLaginalsInily) azidunsiiy
UszdnSnnlunisanwelusewnionuasminweuuaiiseninisunsniueglulielowionliuiniu

AUTUNSANYIVDY Sreedhar wazany ul A 2015 AnudnNsshvislgyaiuinatswazina1sInily

'
=~ ' '

sawfdunszuaunsiidalnlalawndin 3 ass (Ui 0, 7 way 21) Winan1sinwnanIngusuiu
0

o @ a a & o a 3 a | a o o (1
ﬂi%U'J‘L!ﬂ'ﬁ‘U"IUﬂIWIﬁ]i@U’]&IﬂLWUQﬂiQL@S'} LLazﬂqmyﬂﬁumm8LLa3Lﬂm§1ﬂWummam&memumﬂ‘u

a1

lunngaanaainisinyvesia 2 nau IAmadinfianawdieifisuiunousnw urlliitesnsgy

3 U = a

VnaeInlA1sesanUIud seAunsanzeieisUsviud uazdutasiugdunsd Tuduanniil 1 uag 2 nds

nssnwINanated I lited1AY19ads Fan1TanasveITesdnUsiuslarsraun1TEaNI eIz UTTIUA

'
=

o1afunaunanmsiinsuedunidazauilanassufunsimduinsiidensenianasiie uazainua
nsfnwUinudonuaiielusonitoniianadaes real time PCR thuwinisiisuifsuidudndu
sprhaUTinaudeuuaiifeluusiastianamdinmsinnfusiinadewuafidorousnuidundaieaty
Iedoyafauandugud 1 namsAinunuiinguiisnmndauiunszusunstdalilalowiing £ nucteatum
way P. intermedia wimsinwitfesnitneundsinuauiisduamiil 6 Tuvagiinsdnusensyniiu

Y1aNgLaLNaISINNULNEI08 19 REINUINANRRSEREINUSINT F. nucleatum MaIN1SSNEIanadbu

v o
(Y 2

dUnviusniinduy wazAdsdndiuventedinainduuidansfuncudluduaiii 2 ndnisine
@ P. intermedia anaauNNgAludUAN 1 1HRINUUNUINYBTNTANTINIULINTUALTEELIRAT
naan1ssnwaundululnddsatuaidsduludun1vii 6 wanslmiuiidanissnenlussesduanin 2-4
& = & & oA a a A Al X =~ o s a

\We F. nucleatum Faduengui 2 vasnsiinasIuadunIdinisavanannTuauisduan 6 dnisan
FuIuanleIIninsiiuUSunuveaTpkuATiSenalsAUSiua  lunsanwidl Ae e P. intermedia
HansAnefenauansiiuilusziian 6 danvindinisine naufisnwsmiunszuaunistdainlala

willndivsEavsnmlumsanUSinasisuuaiiSesnnniuuumsyaivaneuasinansniluiieseguden
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SUN 1 wanedndauvaIUSuILTanUuATs8naIn15SNE1 T ULAaLY29L981989N155nwINUUS U

v

491 a a 1 £
LYBLLUANLIFNDUNIIING

& o & v
W9 Fn Aunagau W9 Pi Aunagau
4.00 4.00
3.00 3.00
2.00 ® ® o0
1.00 ‘\:/l\:/ 1.00 .\.—’:“!\.
0.00 ® 000 e 2
baseline FU1lw FU2w FUdw FU6wW baseline FU1lw FU2w FUdw FU6w
& v &g v
W2 Fn AMuAuAY LWa Pi AuAUAN
4.00 4.00
3.00 PS 3.00

2.00 e 200
108— o ® $ i 1.00 .\:~’4/*/1
‘ [ Y

0.00 0.00 ® e
baseline  FU1lw FU2w FUdw FU6W baseline FUlw FU2w FUdw FU6w
® Samplel . ® Sample2 Sample3 Sampled ® Sample5 -—&— Mean

[

= & a1 [y a o . Aa & & [}
Fadunadsiensinulsnuiviudluszezaanin (maintenance) Nilinguszasd Ao n1sandade

flazdamaranssniauvestrziviudlae hiafiuthans anugdunisuasdonuaiide ilelietoay
Uiiudnsegluanmitlifidniureslsauivildnasntisnaivesnssnvinuuasanin dunsinuinuy
misgmﬁuﬁwawLLazLﬂmiwﬂ‘WuLﬁmaemLﬁmﬂf’ﬂﬁmamiﬁﬂm WuLAIAUAUNIIAN®I989 Mousques
Tl f.a 1980 Ainudmdanmsdnulsauituddensgaiiuihasuasnarsnity Weuuefideynvia
Tuseavionannsnfundunisuwinfuieudnuly 42 u”
ms¥nwnenszuumstiidalilalausindudnmadenvilstannsoianldsniumssnuuu
ausnslugteiidoddnlusnuseiSmsdu iwu UaeiiusefRuioufiwe viefuieniiflsauszadh
vt illiianansasnsenssndadasnssuusviudls endogatu guhelsavuiliasnsaruay
Tselldt Falsaummuiiauduiusiosmnaflsaiudsnay Tnsluftaslsaummuiifissduima
azauluien (Hemoglobin  Alc HbAL) ae dewalvisnsnmeinisairveulediuminuiialalusiiiea
(metalloproteinase:  MMPs) anslelaladuazansezalnlatl (adipokine) veanszuIunIssIaUINNTY way
danalinisvirnuvesdiadenvnviindalnsila (neutrophil) wazuiinlaswia (macrophage) Ue95¥UU
gifufuanas SsdwmalitiniahaeveseosUituiinniu Snanalndandnidausofiatuldluma
ndufulasmnidulsauivudsniauuaylalld sunssnvasiilisenieiinmmevaussenmssnauanniy
fnadinturesanslelnlainagmanouaussuasinierentssmavivinlisefutmaluidengaduld

L9 v A Yo i a a & a o ¢y (12)
uaﬂf\nﬂuél,uz\ljﬂ'lEJIiﬂLU']W']']umlya']ﬂqiﬂﬂ?u@miﬁﬂiﬂEJQaﬂmamasﬁuﬂLLagﬂﬁﬂquLﬁﬁaﬂaiﬁﬂchwumﬂ']EJ
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NNMIANWBS Preshaw wazanizlul a.e. 2012 wudgdhelsaiumnmiidndiuveadanuaiselutosin
adluannawund Wwedninannsisgauiaangladluiianewagluiindesieninnduviliaunaves
Welugeshndeuly uasdeuuafisenelsausiudnnulaundulugUaelsaiumu e P. gingivalis way
. . (13) Y i v o 9 & PR a o
P. intermedia ~ ndeyafinaunlsavummuiilianansomunussduiiaaludonladanalilsausiug
9} = a o = & a = N e v s . v " wa
gniauiilonainnsdniaunguuse visalinwiienuinaniu3viud (periodontal abscess) laannninglsl
Wulsawwmnu sadunissnndmenszuiumsiidalilalaundinsuiunssnwuuueydndfianunsaaniae
v A

N va = o = 122 o el o @ = ° v
LL‘Uﬂ‘VILiﬂﬂﬁﬂiﬂimLLawwamsiﬂmwmagm 6 duany Q\?L‘Uum?Laaﬂ‘mLﬁﬂﬂgﬂﬁLUﬂqiuqﬂJWI‘ﬁL‘W'ejaﬂﬂ’]i

anauanauvadlsaUsiudsnaulawsmanuandenuailsenalsausviug

b4
YDLEUDLLUY

NI IUIUDIENALASVBINISANWALINTU LAAAMUNANITINYINNIEGT 3 HBUNSINITISNEN
= & ' ) ) PR A v 6w A A o a a )
FadugrnmilaemilvlunsiinuuuuasannvesiUlslseuiviudsniay etudulssdnsnarenissng

menszuunsialnlalaundindiuiunissnwuueying lumsanwewuafiisenelsalusosmion
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N13AUINYANEAYRIATUTENBUTELTARI835 Group Contribution

The Boiling Point of Explosives via Group Contributions

K398 nssaimg N3Ny

animmaluladmsdansndsnunazdundoy unIngdusssuAmans
2191567UTnEN J89AN@NSIA15Y AT, @8N isuaqa%'uaqa

AAIYT IFNTIUAN UNINGFUTITUAEARS
UNANELD

mATeiAnunsimngaiieatesansuszneussilindasis Group Contribution Iaefinns
fimuU3uUgerasil Contribution vesuyileritululnsniu (NO,), myjitsdduluimsn (-NO,) saulUfemy
flafduduiiieados ieliualndidssiunismaassanndign :9nmsfnwinundn msmuIugafenves
asUsenauszilingneds Group contribution sEAASH contribution TisinsUSUUEHalnALAEs
funsvaaesndstu fansUsudiunrunainedouduysaniiowioudisufunmaaosuasdeya
$198906f 7.21% Fslinadninnisldanasil contribution #9naBennauAdeifuds 2.96% uwazdien
dusyAvsuanamasinaula (Coefficient of Determination) vi3een R’ agi 0.84 AdlunsAnunilldoniiu

N3AUIUIALABAYBY Nitoglycerin LiBa9MNNAANTIU heat of vaporization AIWANGN4AINAITOU
AdnATy : A1sUsENaUsELUNA; Group contribution; YALAan;

ABSTRACT

The objective of this research was toccddte boiling point of explosive via Group
contribution method. The group contributiomethod developed bimprovement group
contribution parameter for example Nitgooup, Nitrate group and another function group
which was constitute of explosive moleculermoiling point calcution, the result of
developed group contribution wasmpared with the previousnd experimental data has
mean absolute percentage error 7.21% th#ebéhan the old contribution parameter of
previous research method 2.96% and coeidiitof determinatiof.84. This result excludes
the boiling point of Nitroglycerin because it has the difference heat of vaporization from
another explosive.

Keywords: Explosive substance; Group contribution; Normal boiling point;
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unin

g1udieyasie Data base vosnmantAvesansfilivsziuvioinseilugnaivnssy 1udeya
flunanmisnaass grudeyaaindessulay uazdeyaiiunannsduailinalndissiunisaass
TnsansfiguuniivideanusunnnisfuauandRvesasazuandaiuludie lunmsiiusunadeyaan
mMsvmaeaiteliAnmugndesuazwiugunniigadedlinisesnuuunsmaassiinsoungy fnsussidiu
AnupAAdeuIINMInaaatlasn s maneasidddinauaaldtesiuounn dumsldgudeya
ndeesulauieriulesd DORTMUND DATA BANK SOFWARE & SEPARATION TECHNOLOGY (DDBST)

fasiivednfinluitosanuaiunsalunsAiavenguasulssianay AuaudRvesasUseneuseiln

= = a1

fufudoyaiiunanmasiuailinalndifssiunimaaesdadudnmadenuisiiuiaula Tnsandoya
nsldnuatmuinuandivesasidanudifylunmaneslulauniindsusundaazsusuasdldun
JahaAse Boiling Point uazAudulewsa Vapor pressure aMua1siu

Group contribution  {JunsiAszideyalsannuduiusvedasiadialuiana (Quantitative
Structure Property Relationships: QAPR) L‘fJumiﬁﬂmmﬂmauﬁamaﬂmﬂmEJm'ﬁmiwﬁLLiﬁwdﬁﬂmaqa
fifiurasi contributions viewusyszwinsesmexlulinana TasAnasii contributions Suanansar Il
NvEMY (atom contribution), WuUsEIEWINBEABL (bond contribution) ﬁaﬂ’uﬁzizijwyjﬁaﬁ%’umaa
9z#8 (group contribution) LﬁEﬂ,ﬂumﬁﬁﬂmmﬂmauﬁﬁmaamiﬂ”’u 9 fioll waganvaneauideiinigleis
Group contribution lumsmaaaivesnsuaznuhldefilndifssiumsmaasaduegisnn

Cordes uazane (2002) Ifihnsfuaaionvesasdunidussinnueudidntesladisinsuey
JuesAuszneu (non-electrolyte oreanic compound) Ine3Sn15 Group contribution 7ifinnsWan
91nYeya Dortmund Data Bank 91u3u 2500 @15

_ XNG

— (1)
b~ hatb

deo a Jueeedi 0.6713
b Hudasii 1.4442
¢ Hudnsii 59.344
N; the number of groups of type i
C; the group contribution of group i
n wwezaeululasailuana
Lﬁ@Lﬂ%‘&JULﬁw@mé‘mmwdwﬁ% Group contribution, NVIAGBIIEY Marrero-Morejon Wassmi3ded
ﬁﬂﬂiﬁwuamwﬁamé’aﬁ%‘migulﬁm UITYVD9 Joback and Reid (1984), Stein and Brown (1994) way
Constantinou and Gani (1994) Wuingeieniiin1sAIeIN Group contribution WianilndiAesiuns
yAEeINTign UANMsAILRARBAREAT Group contribution uiidedniinluiZesewunaluanaiduun

ey vuiluadlassasnsluanadilidmsimny miilsidusenlenuulasasiammu W
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s

Nannoolal wazAnz (2004) MvinsAwingaiienvesasdunidussinnueudidnlnsladid
s [ (3 . LY ad . .
AsuuLduBIAUIsENaU (non-electrolyte organic compound) laEA1SARIUIAS Group contribution

MeYayadnuIu 2850 310 Dortmund Data Bank 91n@un15# 1 mgmAsivedaun1sninsusuuseie

! =

wUs a Wurmsii 0.6583, b 1urmsii 1.6868 way c Wuamsii 84.3395 lunsimudeyadinadna

Ie1w3de09 Nannoolal uazaAny 1ANULANAI9INMUITEY0Y Cordes wazAny (2002) Tudiuves
AASTIFINUT a, b war ¢ sulUTeAAsi contribution vesansluusazny ety waznuitnavens

d =

° Y aa . . A o v Xg v o v a o
qu’]mﬂqﬂLﬂ@ﬂmﬂﬁu’lm@?ﬂ?ﬁ GI’OUp contribution NUAITWRIUILLAIU sL‘Vim‘VﬂﬂaLﬂmﬂumi‘mamum

v
a <=

897U widinadivedninlusoweualuananivuavg swluidasaiduananlaidinisivungu

Do

vyjitsidusenleduulassaiiaawmnu Hudu

AniaAvesansUsEneUzdn iunguansifiarmddylusnumsuasnsinuaadasadeld
Tunmsnsreseunayseyringsudaifanudssgesilufiimsifvinmensliasnsieiian asusznou
sulnlunguansszwmiediene highly volatile Iﬂaiﬂsqa%ﬂsuaﬂa']iﬂizﬂanzLﬁﬂﬂfu%ﬁmﬂ'ﬂaﬁ%ﬂu
193n3U (NO,) uesduszneu fegratu 2,4-Dinitrotoluene waz 2,4,6-Trinitrotoluene Lugiu

miAfedvinsinnmssuugaieaesansusznoussidadaeis Group contribution Taed
MsaLUFUUTIAAT contribution veanyilsAtululasndu (-NO,) nyjiftsrtuluiasm (-NO;) uazwy]
flarduduidussdusznevvesmsUszneussida elvinansdunalndifsaiudeyanismaasanniian

Wedudssleminagldnusazimusiosansialy

o

< a v
nOUTzaIANIsIY
wAmsfl Contribution ﬁiﬁﬂumsﬁmmfﬂqmﬁaﬂ (Boiling point) vesansUszneussiiniuau 29 a@s

INMIANINGUAIHIBE TN 8 13 feTBMT Group Contribution NWiNalnAResiUNIMAaRINNTER

NIOULLIANAATUATSYINITIRY
Anwin15UTuUTeAIAn contribution Tunsasnyflenduresansusenauseilanldlunisaiuimn

JaLfenilvnalndlAesiunsaaedlasdoyadnedunnian

faueiu fwsnu

+ #pefl Contribution vesmyieiduluy - afiervasasusznaussdndiegis
Tasniu (-NO,) Group contribution Al¥kalnALAe

« A1PaT Contributionvy Hariduluiase UAIIMIAGINNANE A

(NO,)
- AR ContributionWuselREI5¥WI N

2ERDNDENERY

\- wazARsii Contribution TuRentas / \_ J

3UN 1 uansnsaunulAnlun1siimside
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51533

1. dryamsdinagaiienvesansuszneussdniie3s Group contribution  fimsldeia
contribution 9NN1ATEYRs Nannoolal uazAe (2004) WEsuWisuiuTeyafisnmnmsmmaouazioyadnids
wuddAmsUsziueRaaRAeUdY V3 Mean Absolute Percentage Error (MAPE) oeffl 11.90% uans
farnfldanmsAunnseds Group contribution WsililndiFestummaaenietoyasnsdanniin

2. Fnwiesduszneunyilsituresansuszneussidaiiieviinismeinsil contribution Tunns

AwRaionligaienlndifiesiunismaasauniiagn lneinn1sAnwinauansiied19d1uIu 8 ansisusu

v
° o

A mdnluana dnwaglassaicduana wagesdusenauveddassaiiluiananseunguaisusenay

°

52,09 29 @15 teenistefendu solver ¥a9lUswnsy Microsoft Excel mMuuatraIn1suUseiiuaIny

AaALAROUANYIUVRINgUASiIeg1s 8 a1siidandindaudilueaddiulsnisdindu wasAiasd
contribution waailsitululniniu (NO,) wazwyiilsidumneidewvielsadiiuls
AwngaLaan (Nannoolala et al., 2004)

2 NG
. ()
™ ha+b

Wo  a urnail 0.6583
B 1urinnsil 1.6868
c uensil 84.3395
N; the number of groups of type i
C; the group contribution of group i
n uuezmenlulassaiiduanalisiulelasiau
3. 1enAsfl contribution UM wessrdulilanFU (NO,) uazmilsiduduiiiendes
mﬂmiﬁwmmﬂajmmsfﬁhaﬂwaﬁ’a 8 &3 mﬁwmmﬁ;mﬁammmmsﬂszﬂamzLﬁmi'ly’a 29 a3 Lefment wadell
1) MAPE (Mean Absolute Percentage Error) WiaUsuanapinuaainiadouvesaiile

NNITAUIUIILANANNAINAN L AINNITNAADINI BLIEID19DIUNUD LB
100 | X(x— )
n y

MAPE = (2)

e x fe asieAnileands Group contribution N sHRIUIUTUUTIAALT contribution

9 ALADATILIAINNITNARBIMNTOB19BA

S
o))y

n Ao swauasUszneusuidailalunismuna MAPE
2) Coefficient of determination ¥ R &uuszavisnissaaula
_ _ 2
R2 — ( Z(xi _x)(yi y)_ ) (3)
\/Z(xi - %)Yy —y)?

dlo  x Ao YaReniilaa1nis Group contribution MnswLIUTUYTAALT contribution
y f0 05anfii1aInNN1snaeIniesads
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Na/d3UNAN15IY
wansUsUUTaA1AsT contribution  lunsduiagaiienvesansusznousziingeis Group
contribution :nnguansiIvtd Y 8 ans wielirlndiAssriudoyadreBaunniignldun
yjiteddululnsniu (NO,) lumsifeusierulasadsluanauuuidunieuuuis vieidousery
Tasaadasumu wyfilsddulumsn (NO,) myfilsiduiesoenles uazmiladduduiiAsadosiauansly

AN5199 1

P o ' P . . ° = a
M1919% 1 LLﬁﬂQﬂ’]iUiUUE«‘iﬂ’]ﬂﬂVI contribution alun’]iﬂ']u%iuﬁ]‘ﬂLﬂaﬂﬂaﬂﬁﬂiﬂixnaﬂixwvﬂ

AR contribution

vigjileridiy Aauusuuge VLESTHTIES
(Nannoolal.et al., 2004) (§1989ngua13A10819 8 &13)
NO, connected to aromatic C 821.41 954.03
NO, connected to aliphatic C 866.58 1085.98
NOs- (Nitrate) 920.36 704.82
-0-0- (Peroxide) 273.18 347.47
—-COO- (ester in a ring) 1142.61 595.82
>C< in a chain 249.58 2090.11

AuIAPienvesasUsEneusElindwIn 29 @15 1ngds Group contribution faun1sUSUUSS
AnAsil contribution  WsuLisuiUNanIIAaeLazdeyas1ads1aBamuinAnsUsTI U
AaNALARDY duysaegil 11.90 % Muansgul 2 wazdleduingaiionvesasuseneusziinlaeds
Group contribution fE1AsH contribution ARN1FUSUUTINE WisuTiBuAUNANTMRRRsIasdaya
Sredsdrdamuhimsussidiumnunainindouduysuegi 8.23 % wasiididuussansuansnsdndula

(Coefficient of Determination) #50f1 R* agjﬁ 0.85 ﬁ'ﬂLLamgUﬁ 3
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THE BOILING POINT OF EXPLOSIVE
1000
o
300 (o]
< o
T 80O 2]
2
=
2 700 ol 9 o0
£ cal o o
o
o Q
o 600 8 0
]
5 so00 Cﬂé%} &8
= o
o]
0
0o ©
300 2 -
300 400 500 600 700 800 200 1000
T, referance (K)

JUN 2 9aifianvasansUsEnaussinaINnsAIIA83s
Group contributionfiaun15U3uU§eAIAL contribution (Nannoolal et al., 2004)

= = [ ¥ 4 a
LU?EJ‘UL‘VIEI‘Uﬂ‘U‘UE]Haﬂ'ﬁ‘VIﬂaENLLaZ‘UBEaE]'NEN

BOILINGPOINTO
1000
o

400 o
= o]
= 800 0
2
]
3 700 ol b
=
£ Cos o 5 o

Q
2 600 6 o
3
G so0 ‘o) C$ﬂ3(§) o
= o
= P :
300 2
300 400 500 600 700 800 900 1000
T, referance (K)

3U7 3 9aiienvasasusenauselinaInnsAuIneae3s Group contribution

(nden13UTuU§eA1ALiN contribution) Wisuliisufiudayanisnaaauazdayadneds

HIBUARIAIANUARIALAT DUYBINTATLINYALA DAYEIANTUTENBUTELTAMETT Group contribution
N1N15USUU9AIAN contribution YeusiaganInUIN AIANUAAIAAGBUYDY Nitroglycerin A11NTdAT
45.18% WagAIAINAIAAGEUTDINITAUINTIRETIRaET 0.00% LikA Ethylene glycol dinitrate,

Pentaerythritol tetranitrate, Nitromethane 1Jusu
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M19197 1 LAAINANITAIUINYALABAYNETUTENBUTEIUAREAT Group contribution wWiguliigy

fludayadneds
- Boiling Point (K)
dsusenausziin - %Error
VYAIMNNITNAABY Group contribution

Cyclotetramethylene tetranitramine HMX 710.77 681.89 -4.064
Ethylene glycol dinitrate EGDN* 387.00 387.00 0.000
Pentaerythritol tetranitrate PETN 728.59 728.59 0.000
Nitromethane NM 374.10 374.10 0.000
Triacetone triperoxide TATP 457.90 457.90 0.000
Diacetone diperoxide DADP 373.80 373.80 0.000
P-Nitrotoluene p-MNT 510.70 469.23 -8.120
2,4-Dinitrotoluene 2,4-DNT 573.00 573.00 0.000
2,4,6-Trinitro-m-cresol TNC 658.99 699.56 6.156
Hydrogen peroxide HP 423.20 489.74 15.722
1,3,5-Triamino-2,4,6-trinitrobenzene TATB 942.50 832.29 -11.693
2,4,6-Trinitroresorcinol styphnic acid 661.06 767.32 16.074
Hexanitrostilbene HNS 851.20 756.04 -11.179
Nitroglycerin NG 323.00 468.94 45.184
Guanidine nitrate GN 523.00 484.63 -7.336
Urea nitrate UN 502.12 457.67 -8.852
Ammonium nitrate AN 483.00 414.66 -14.150
Nitroguanidine nitroguanidine 523.00 512.34 -2.039
2,4,6-Trinitro-m-xylene TNX 656.92 631.80 -3.824
2,4,6-Trinitrotoluene TNT 612.20 659.13 7.666
Cyclotrimethylene trinitramine RDX 507.00 605.29 19.387
nitrobenzene 483.00 502.06 3.945
2,4,6-Trinitroaniline TNA 706.00 739.19 4.702
2,6-Dinitrotoluene 2,6-DNT 558.00 573.00 2.688
1,3,5-Trinitrobenzene TNB 588.00 688.70 17.127
1,3-Diamino-2,4,6-trinitrobenzene DATB 820.90 786.96 -4.135
2,4,6-Trinitromesitylene TNM 671.41 606.42 -9.679
N-Methyl-n,2,4,6-tetranitroaniline tetryl 702.46 739.38 5.256
2,4,6-Trinitrophenol picric acid 618.00 729.06 17.971
Ammonium perchlorate AP 898.00 898.00 0.000
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aAuTEna

deiSsuiisunmsdmungaiionvesasseneuseiinannismaassfuls Group contribution
FeAA contribution daum%%’uﬂqﬁé’m%qmmwuﬁ%’maq Nannoolal WazADLE (2004) WUINAINTT
Usziflumnunanaidouduysuegil 11.90% luvasiinamsiuSeuiiisunsdnagaiienainnismaass
3% Group  contribution  #1BAASH contribution ﬁammsﬂ%"uﬂiamﬂﬂajmmiﬁaamwuﬁugm
Tnssadluianauazesdussneuansluanuidoiliidnmsussifiuanunanndeuduysuegi 8.23% &
Tnafidnindeunisusulse 3.67% winuiimaunainiadeuses Nitroglycerin Jf1AunanlAdeY
1N{a 45.18% Li94910 heat of vaporization YesansimgAnssufiunns1sanarsusznauseiindaau
1P855IUVIANGFNTIUVDY heat of vaporization %ﬁﬁhamauﬁaqmmﬁqaﬁu e Nitroglycerin 81993l
ngfnssufigatudoguvniaduauisganisisanas dsalinaueaiaedeulunmsdungaien
unndansuszneuszidngidu

definrsannsdoniiunmsdnngaiionves Nitroglyerin tesanlidenadosiunisdiuially
nguansNUIIAINIUsEIiuANNAAALARRUANY SNYRIRALRenlae S Group contribution  Aeun1s
U3uU3eAnAsil contribution (Nannoolal et al,, 2004) Wisuiisufiunanisvaasdegi 10.17% uaz
AmsUsziliuaunanindouduysavesgaieandan1suiulseAasil contribution Tusidei

a1 o

WisuWieuiurnaniimnaesegi 7.21% Fedsadlvinanfniineunisuiulse 2.96% waviadudsedn

NDa

v a A 2 1
LLa@\‘lﬂqimﬂaiﬂﬁl‘Wi@ﬂq R 2N 0.84

JoLAUDLUL

'
al

NIMAIAIINNGUEITIeEeUY e lilaUszavdnanffian msdunquansied1aniaiig

o

ATBUARUNINTIEN TIeedAUsEnauremyilsidunazlassaicluana Tunaulumsliasigiinguansdedi

Fadudsdrdianlunisveans

o

LBNE15D1999

viladanazunaulunisda

fnswssas Ussmaniansiia. (2545) meslulaurdndimanssuad: unil 9 msAuaaauTinIen m-auti
YoauaL NFHNN: dnfuiuiegnansalun e dy

aon lvenaduana. (2552). meslulauiindamsvimnssuad: unii 5 wainssuvesarsuazrarsnasly
a0z ngam: Uis uaing Suimedaoiuelsdu S1in

Bruce E. John M. John P. (2001) The Properties of Gases and Liquids United States of America:

The McGraw-Hill Companies
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#158nna1Ne19

A study on antibacterial nonwoven lyocell fabric treated by sappan extract

va o

{9y Uou1 ALY
#191VNIMINTINAWD WInendemalulagsvusnadyys
219139NU3nw AYeans19138 as.dundud ¥igdn

AMAYIAINSINAIMNe uinedemalulagsvuenasyys

L L)
unanga
= Y S ¢ A v & A v 1 v s v

nsfnwaTiliigadsrasdiefnyinisiunuvesdenuaiissuuinlimadulelalowad lngld
nmsnaaesvuiilineidulelalowadniiuyseansanlunsdugaeuuaiiSemeasannainayulnseig
TneAnwssuiisuanURnsgud wieIuATise Staphylococcus aureus waz Corynebacterium minutissimum
sz sannayulnseuigvsuasarsadnagulnsiiseynipvuadndsldinadianisinliasadnd
aunrruIaLanfisendt uluddadu dnsuniswsvudilineidulelalowadinnuasdaeaisadin
4 2 gUuuu linsdadnansaindienszuiuns Pad dry cure dsimunanududuvesansainayulng
rhsfiuanenaiu Toun 30 40 wag 50 Wesidud Mniunegevantinisgaduvesvwaiuaznisivaniuves
21 neldszuznalunisinsginisgadutiiasUsunaeinAlun1sinseinsinanureseIni

= g X v ' v sl 1 % Y &
nmsdnwaidinuitdilinedulelalawadiiiunisanudesigansadnayulnsdims 2 sUuuy
fisggrnaniududmiunsaaduiiuasUsinanisinaiiuresoniatdsadieifisuiuilivenldnu

' 0 Y] v & & A Y  aa . . . v v ' 1%
nsanues dmsunisdugadennaaeudieds Agar disc diffusion wunisiunuuuinliveldulelale
wadinunsenwsisansanaayulnsesusansuasuuvuludiatulasianaisvesusnalyulawiiiy

11.44 uag 9.6 Tadwnsnuaiu vuanududuvesansainayulnaie 40 Wesidud

Adnasy : Anlainawdulelalewas Gmawmaia Gmanienisunng n1sdudeie

Abstract

A study was to study the resistance oftbaa on non-woven fatws, lyocell fibers.
Using experiments on non-wovenbfas, lyocell fibers thatincrease the efficiency of
bacteria inhibition with Sappan herbal extracts By comparing the properties of bacterial
inhibition Staphylococcus aureus and Cohexeterium minutissimum between pure sappan
herbal extract and nano partidappan herbal extract, whiclses the extracting technique
to contain nano particles fordtpreparation of non-woven falsjdyocell fibers decorated
with both extracts. The extracts were attached by the Pad dry cure process, which
determined the concentratiai different herbal extractsnamely 30, 40 and 50 percent.
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Then test The properties of absorption and air permeability. By using the time period for
analyzing water absorption and air volume ie #malysis of air flow From this study,

it was found that non-woven fabyityocell fibers, which werelecorated with both herbal
extracts of sappan, had a longer duration faewabsorption and less air flow compared to
the fabric. Non-woven, untreated For the inhditof agar disc diffusin test, the resistance
was found on non-woven fabs, decorative lyocell fiberdierbal extracts of pure sappan
and nano-emulsion, with the mean valuesle&r zone to 11.44 and 9.6 mm, respectively.
On the concentration of sappherbal extract at 40 percent

Keyword : Non-woven lyocell fabric, Sapparextract, Nano emulsion, Medical textile,
Bacterial inhibition
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dwedulugeavnssuiideuddgidludadadeuazi@ondyd anamnssudanelulszing

o

v '
a

Inednlvgudmeniludsazedlugluuuvendernduwan udmivdmemnzmadundnduaidme

¢ a

Afguantiuazsunvuiemzauinguszasdnisldan idundadueialdussloviniagnaimnssy
shednvuziarauTAnuandsvesiagnisdmeriliannsadsegnddnfuaudiugu q 16 wu dme
LNEN19ulesT AINBIANIENIIFRIUANLANIL AINDIANIENNAIUSILEUA F9INDLANIENIIFIY
MSLNEAT AMBLaNIENIPNUNITUTTY Amelamenmeiunstesiu Amelanzymenuin dmeame
yadudern AmeamenisinuAuinden uardmelanisnIednunITuIme
Tuthagudmaiamizymaldidnluiunumddgmasnumsunmdinnnesuluietaquazgunsal
fidndey o Mdtutly Wudeninikise wnAguay d1feeduiden deoduina ndinneudy uas
wananosen damdnsnriilidmiulinuaunaiignussasitedesiudanusnanaeusnidnguinuna
waztaesnwvinuealimeiduund mnuesndululuefnasnuiuyedldayulnslunisshulsania q
suldsinuuinunade esnivayulnsiiasusznevddiidasimaumisen fqnitisauiuuna
waziudeuvaide msldayulnslutliatuasmnuintusenistiennaianisniswandivuasion
wananuiunidyyviostulumsussuaulnsuazansnsafsansUseneudidgoonaniivayulnsdang
Tansatanierhiumonsewmeildtussdnsnmnntu naauide” hmaioudouUssansamaes
auulnsifigridhudouvedidelassnierayulnsursdannienageuaiuanunsolunissudade
wuadise Tnemuinrnsiusyansnmlumsdudsldifian
ndeyadinaininwuiaanisiidilinedulelalowadanuasieaisainayulngaindis
U3gviuazansartaasnshsoymeadniagldinadefiendt Nano emulsion nifuFailumnusisasuuiu
FsensEUUMS Pad dry cure Wagimusruiduduresasatnaslnsehedl 30 40 way 50 Wedldud
wazihlunaaouauifivnaneniweeamagafuih mslvariiuveserna uagaruanusalunisduds

v

\WWoluAIse Corynebacterium minutissimum wag Staphylococcus aureus
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o [ a o

MQUITAIAYIUIY
1. WednwinisdudareuuaiiBevesiliveidulylalewadiiumsnnusisieansanaayulngiig
2. viewpuisunsduduenunaiiievesaisatnayulnsdisuansuazaisannayulngeg

BUAIAYWIALAN

NTULLIANNAATLNITINUATY

1. Anwdnlamenidulelalowadlnefmuntuiindudd 30 40 uaz 50 nFurM eI

2. WisuisunssudadeuuaiiFeseminsasataayulnaiisuianiuazansanagulnsg
BUMAVLIALEN

3. ldnstnfnansadnayulnseeasuuruinimemaia Pad dry cure

4. Anwn13dugaderuaiilise Staphylococcus aureus Way Corynebacterium minutissimum

ad
A9N1INNADY

Fnsunisaiiulassnmsiveduiadu 4 Tussulawn nswssusieg1erinline nmswsenalsann
auulnsesuigniuasnismssuaisadnayulnsdisdmsunisaiiseyninvuindnaienaiia Nano

emulsion ANWFIASUURUANIAI8NTZUIUNTS Pad dry cure wagyinn1smadouanUanIsnIenInLazaud

LY o

msfudadouuaiiisy Ndadutadedfydmsunisdnuluniel
= v ]
nsnsBuRnline

MsdudenndniugiUaunaniurissnaiaialuin 5 BveuazuendiuUsenauusianiiliveund

P lUdaimineeasestaivdnmadey 4 drunds anntuaiuindndnaladuanadevindu 40 I
wihadundusenisnauns Mntufvuadmiinuinniuazdosnitvesiminanadedald Jsagulaon
Wudvdn 30 40 wag 50 NSUAPMISINUAT NaIRntumSeunlinemIen1sARTudIBEg1akUY  Fabric
sample cutter AU 1 AN919URNT

= o
nsnsNasanaayulngng

PRy av { o a a { < 1 aa (1] vy
Luaﬂu'ﬁﬂﬂqqu’ﬁ]ﬂLﬁﬁnﬂU‘U53?{%ﬁﬂ"IWSUENﬁl’JuvLW§ﬁ1JQV]ﬁIUﬂ'ﬁEJUENL%aLL‘Uﬂ‘WLiEJ "Lﬂl”;\laﬂ']ﬁ
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naaean s ivayulnsuvinnisadaeasdfgyiefnyinisugsuaiise dawanddunisnan 1

'
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wudrayulnsiaivseansamlunisdududenuaiiselaanan dmiunuis

9

slFslimaenayulnsiiemn

3
= o

BnsAnwiassuiisuUssanSanlunsdududanuaiiseseninaasanaeausanswasasanneng
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o £ v & X aa [1]
1319 1 NANITNATDUGNINITYULILUBLUANLIY

ansanaayulns Anedgvadleula (Clear zone) (mm)

1. il 4

2. o 9.5
3. Junilued 6.8
4. Fununuanay 12.8
5. 619 21.6
6. Winlneen 35
7. Wwzanelas 7.8
8. B 12
9. aunlny 14.6
10. dULYY 13.8

= Y] P o o aa & v A aa i .
mimiama’ﬁaﬂmagﬂmr}hﬂmaaiﬁdaﬁaﬂm/ma‘lgmﬂ‘ummaﬂmalMﬂuﬂVlLiEJm’] Nano emulsion

anansawseuIndIuUsTnauAsll ansainayulnsauans a1sanussiial (Tween 80) waztdulasnd

v
@ LY

¢ o | v & 2] a w ° = a v °
waslse (HLB = 11-17) nefisnsndusisiae 80 : 10 : 107 Buduainmsinansanussisiamaudfuingiy

Insndweslsaanenans :nturey 9 drdiunaudnavenadunwugiussyansannayulnesusanseae

q

ulesluien Fanwuzianamgmiveguuwiusssmuidwanfimuauanuiiseu Jdlatuazeos o Fune
mvuluvarnsniuneal Wewseuasaiaayulnshauiarsuasansainayulnstheymaruiain antu

AMUIMIMNUSINaAULarANNILTUE S UNSAnLASlunEUIUNS Pad dry cure

lulastuns

Uil + A1 anus ifafla

N

WA LS

i3 : Suwimon ariyaprakai. Nanoemulsion 2017;5(3):155-164.

sUnw 1 Fmsasrediiatusgnedng
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10 2 v
NIANUAIAILTANIBNTEUIUNNT Pad dry cure
WawSeuansannayulngnieme 2 susuuka viniskauansainayulnaisagdinudndiu

WBNSANWALAI83S Pad dry cure aansavinlalaenisiidndlegnslmssuliasulussasiaiidenann

¥
a a

Hunan 1 Halus anthuhinsasuugnniadiotaeniaseiidivesn lnefussdudaesgnnd
%Pick up = 110 wazthiireusegamgil 100 ssmwalduaszozian 10 Uil iesilAAnU AT AT
vwutiauasumusuauineds
mswadauauUAnsnenmuazauURnstus udauuaiiSe
mMsnagevantinianen e linednsumensunme nageusnuasifdnsusiudnuna
Aomuaunsolunisuntlosunnunasndsandasunazdostuliliananudemerausnauinuwma
ﬁmmmmsalumsam%umiﬁwﬁﬂLLasszmEJmmﬂﬁﬁlﬂﬁlﬁﬂmmé’u%u%"amﬁ]ﬁﬂﬁmmma‘maﬁi’h
FeausAninanundaduanunsayiinismaaevantinianeanlgeadl NAFDUNITAATUVBUNAINY
UINTFI AATCC TM 79 madeun1sinaniueesoInIAnuuInggiu ASTM D737 nagounsiudaie
WUATILSY Staphylococcus aureus Wag Corynebacterium Minutissimum auaingIu AATCC 147 wag

Aaszisemaia FTIR Micro spectrometer

a '3
NANASABULLAZNNITIAILATIISHINEG
NANTNAFIUNITAATUUN
nmspeduinlSeualeuasaandannuinuralagyiinisnaaeulastihduiifmegnslunaaeunis

ANTUUIAINNINTFIU AATCC 79 Falauanauuiliunanisvaaeuluguy 2 nsaaduveamailagly

Y

) v o 1 v 1 v 1 2 [ | [
svegiandudinivue wuidlive,,  (Erlinelalowadliniunisanussansadnayulngedig)

'
a

fiauaiunsalunisgaduiiedasinisy annsmainnsadaseilaindilive , 28nsin1sgadun

s
<

ARREal 0.46 Wl dmsurnline e Flinelalowadiiiunisanussansainayulng1ausgns)

wagiline e Flinelalowadfinunisanussansainayulnsdseyniavuiaén) wuinanadea
a a o w Y & 1 | [ ! o 4 = 9;

0.55 uar 0.68 winuanu wansliiuinsanusisensaindsarilinnuainsalunsaadutianas

Wesnnldanlunisgaduiiunniy

N139ATaILn
0.90
= 0.70 - > 30 gsm
= . o
=
«© 050 =40 gsm
0.30 50 gsm
O Q Q Q Q N\ N}
& e S S
S ¢

FUN Wi 2 Aednsgaduvasvaivasiline
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HAN1INAHOUNTT LNARIUYEIDINTA
nsmemgamgiuarletiiutatefidmanouaumavniufnnisgydonutu fuaviling
a%’wLﬁaL?jaU%nmfulnjamvizﬁmLﬁm[g] FetufanTaunanisiiazdesfuisuvantasuiiazunsians
daude wiewtasannnuidulinuarausngaiuveavaiiilvaseninunaiauea 1NNsMRdey
Fdiuinilaine,, ﬁﬂ%mmmmﬂlmamummﬁqﬂﬁﬁmﬁﬂﬁﬁ 30 40 wag 50 NSURBANSINUATIAIAY
100 140 wag 200 gnuIARwUALAS/MS1UALAS/AUT awadu 9nnslugui 3 waasliiiuin
dlerhlsimerunszuaumannussansaians 2 suuuuudrdsuavilfeuansnsalunsivariiureseinie

JUSuNeNANanNaY

mslvanuvesona

A

200 -~
150

100 +—,
50 ~i-40 gsm

/ 91519

a

—@—30 gsm

/

13

ANUIANLYURALUNT

u

LYURLUAT

O T T T T T T 1 50 gSm
Untreated Pure 30:70Pure 40:60 Pure 50:50 Nano Nano Nano

30:70 40:60 50:50

sUn i 3 AnadenisivariuveseniAvasdline
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CO; Reduction in SmallerCharger Using Self Eectricity Generation

K38 NIYUN L NBIATI
21973 WALLIAENISIANITNAIIULALFIINR DN UPNINYI1BUTITUAARS
2191589NU3nwn 399ANART19138 A3, YSNY nauAySnY

AP IFINTTUAT UMNINUNFUTITUFERS

UNANEa

BN

@

noUsvasAieann1sUandasesyinainwansueulaeenlendduingaen anmslddnseu
2 I o a o = Ja LY o A4 o a
Duwndaindandsnulnin ns@nulBududtunsulunisesniuudnseruiienidalnfinlasnseenuuy

YaAIuANNaLnesNiinIseonuuUlmIule 2 ssuu fie aunsidaliiluvaendusgiui Ineysalidn

Y

\iheunsaiBidnnsedindundnuazuunmesluniontu waganunsodudalwiluvusiedeudld Tnoviins
udeyausinalwihiidnseiuansnsandaldvasldnuanmsiudnseuiinmuda 16, 18, 20, 22 waz 24 ke/hr
Wunan 30 il uagthufunvUiinauinsansveulaeenlediianuisnanldainnisuanliiih uagainnis
Tnseuunudnsenueus mnasAnudrstunuimdaulninindels warunaoifwinasldiuuusiy

assfuaSilunistudnsenu Jsrnedevemdsnulniiindaldvei 2 szuvegi 61.5 Wh/day Tudiuves

P
@

U3 CO, Mnwelavasnmsindalniluvaenduediuinduegi 0.05 keCO,/day/au wagni1snuin

Y

1W1N1°Luﬂumzm§auﬁm?{aaaviﬁ 0.69 kgCO,/day/Au

AaAgy : Anearsusulasanled, dnse1y, wAass, wasaulwi

Abstract

The objective of this research was to reelgarbon dioxide emissions by using bicycle
to generate electricity. The studsas beginning with the step ingigning a bicycle to generate
electricity by designing motor controller to work with 2 systems. First, able to generate
electricity while spinning in stationary witch charging electricity to small electronic devices
and batteries at the same time. And able to generate electricity while traveling. For collecting
data of the amount of electricity that thieycle can produce while operating at speeds 16, 18,
20, 22 and 24 km/hr for 30 minutes and cal@dato reduce the amount of carbon dioxide
from electricity production. And from using bicyslenstead of motorcycle. From the studies, it
is found the electric energy produced and therimdurned vary directly with the speed. The
average of the electric powproduced in both systems is 61.5 Wh/day. The compensated CO



43

content of the electricity while spinning is 0.05 kg@ay/person and the generation The
electricity while moving is 0.69 kgCfdlay/person.

Key Word (s) : Carbon dioxide, Bicycle, Calories, Electricity Energy
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dnlvgluvaslnnandemdildudmuell Seliansohaumyudoundalillmdly e fessuwd
fufiu sy Sademdavardelifinnisudesfing CO, gaundeudnds Bnitsludagiualandsiudy
uaglimudfnyfundsnumaunuguiuusingg Aasnsandusmudeulivselondls fadundanuiiazen
wazn1sliingandanuazerniu linelfiianansenudedwminden Suiliinnsdnuduaiuiansuly
sULUUYRIAIUTEAYE99 Tumstanudend sl nsAnwililumsfinuifeafunsiauaseeniuy
gunsalvfandanulwinlngerdewdsnunaunuildanaywdenstuinseiu Tngldvannisnisaeu
wsnunatumdanuliih uazannsannisides CO, mnmslsnaliin uasSaaiuaguamliiugldanie
MnMsUNIITsaINssInURinuiteivinstnsifessunsaandsnulniannndsaunaunudsl

Use3y YayLasey (2555) iﬁﬁwmiﬁﬂmLLas‘Uszﬁwﬁm%ﬁﬁﬂﬁmLLia{']u%’ﬂsmu%qLﬂuﬁﬂimuﬁi‘juag
fuiilaed Generator Wugaiuilalnil wazvihnisudalufinfulilususmesiaedl solar charge controller
Fefaeansialdnsdu fauunneTifuiotosiuiunnoivan nnsvaaeuinseiueaniidiniendn
Iylihmuinddnsslumsdudnsetuegil 20 kmv/hr anasrlunsduiadeu Generator 1u 5 seusiodundl
(W 1w# 6 300 s00) uazmndulilidiwuneed 1 92lus azldlii 0.72 Taadt uazannisnaaeulsasiti
otudnseunuin Generator anunsandnlulliigean 20 Taad

Hyunjae Daniel Shin (2557) lénandsUselow uaznisldauaievesnisldndanu igndnan
uywdiduumamdsa (HPP) ielinanndsnulnilyitugunsadidnnsednd uavdriausslovivesnsld
suluypmesivainvatsdmiunsasundamginssuiiulule uaznsUszvdandseuiionswamni
Febuludanu TnglafidnwifiSondn Home User Study (HUS) 9annnsinwnuia

1. MIBATIein1sTaen sty HPP szyliussudasunulusnunisldlaii

2. HPP aziiusslevifvaidlel fuunnesludiefilalindy

3. Naansved HUS seya1nstd HPP Yastaiuadneguan wasnislangsany vyuieuyisusendn

WSuuUedntios
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2. fnwUsuna CO, fanldannsldnugunsalivgunsaididnvseiing

3. duasuguanliiugldau

NIBUKUIANNAATUATTNINTATY
1. YaUlIANSANEN
1.1 eanuuuaunsalansalninlaeondendnnisiidandsiuainnismyu
1.2 Ysziflumsisaguaaeiannisligunsel
1.3 sonuuunsldaudls 2 suuuy
1.3.1 annsaldanuivgunsallaenss
1.3.2 aansaUseqluihazasllununned
1.4 Tinsrzsinmaifandanulwih Tngadiiiuiiesgd fiansanan
1.4.1 Vinamdsandwifindald
1.4.2 mnsdalumstudnseu
1.5 Uszillusnan
1.6 Uszitiunisaanisuandass CO,
2. ilomnitiados
msuaulasenled (CO,) Apansusznauvasaiuou (O) uazeendiau (O) Tanzdufine figangl
uazauduUnd JuFenirfneaiveulaeenled defleglutuusennauszaia 0.033% lasuiuns (A
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fdinliinszuaaduiunisduussiulaemsiueniseulianmnsndld inseassiliaudves
wsauliilduAsundadly Sehldudifiesufunnudumesauauslivdnminy

Hub Motor Aevaimeiiogaudnarsdemeluneimesiiunain 3 ¥a uasinislounduvesdyauain
hall sensor ¥auludnuae sink waz source Aoy low wa high Audavewsingnlae hall sensor
sgndlnd AuveudeRnfuwimanludmeines &1 Hub Motor wuUsTIuANTNRTumiegthausuoines
wuuiigua¥nudie aunsadionszualdgegn 510 A ietanmyuiietuln wagdsaunsatululy 2 fiamis

Ao Tduiuntinwazasendsle

v
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Maabin danunvsetestusgiuuSuiansenalniiuazAus1edng A9tuIEINITAAIUINMIAN
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maﬂvxlﬂﬂé’fmﬂma@miwdwm’mmﬁﬂsjﬁ'umzLLﬁiWﬂﬁaﬁ
P=VXI (1)
dlo P = mdslih ney W
V = @nuenedng vy V
| = nszualnin ney A

Andsulii anansadamlangns

Energy = P x time (2)
dle P = mdalvidi iy W
Time = 173a1 Wi hr

nmsawunsUassingasuveulasenlenainnislanasauluii

CO, emission consumption = EMission Factor (kgCO,/kWh) x Energy (kWh) (3)
dlosmiunlsk Emission Factor annslalnilh wiriu 0.6933 keCO,/kWh
msawunsUassigasueulaeenlenainnislasadnseusud

CO, emission yansportation = EMission Factor (kgCO,/km) x 5381119 (km) (4)
dlerfuuelit Emission Factor 9annslddnsenueud 2 &0 Wiy 0.07 keCO/km
yaneivg 196 Emission Factor Mnkuamiensusifiuansuoulawsusi vemantasinglilasins

a'nLa'%mm31%?1ﬁ‘uauvﬂmw%uﬁmaﬂaﬂﬁﬂsu,z%z

NIMsEEERAIAUNUIINITannsUdes g sueulaeanlen

szezna1Auy (U) = yaatunisaamu (Um) + nausglend (L) (5)

iloyaAnluN1IAMUNMNAWINTU 10,890 UM KARIFIN1TINN 1
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N9 1 gaﬂ'ﬂumsamu

a9y 378013 $1uau (Bu) 5101 (UMW)
1 Hub motor 36V350W douda 1 4,000
2 Bridge Diode 1 380
3 LCD Watt meter 1 850
4 DC-DC convertor O/P 12V 1 680
5 USB 5V 1 480
6 Bicycle 1 2,000
7 Battery 1 2,300
8 gunsaldue 1 (ym) 200

mMsmudsuufgasuaulneenlannunwele

Co, ﬁGUWLSUEJVLﬁ (kg Coz/?-l) = CO; damanlgmnmsuaslnin + CO2 drmmslgmnmslidnseu (6)

8n1533
1. FumaunsAn

1.1 msdrsadadiunmsldidomdsnisuanseglunsrdalnd uazd3unmnisudes CO, 9ann1s
wagli wuhmsldndmdsndlvifindning sdemnandemasildudmualy Tiaansourlduguiou

ionanlnTinlmdle

24.10%

8.81%

66.38%

0.46% 0.25%

i natural gas g coal | renewable g diesel g other

A5 1 dmdrunisiidamndnaninivaslsewmalnglul wa. 2561

(Mndeya : nesdeansnieuen diedeansuasUsynduniusesints nviw,. 2561)



a7

Foundamdnluniamananluildun fresssuei wardiudiuanlud daudituduiagl (hifufies
wazihsfuia) Feunilddudemadsedumsuaslwihiviinamsudesing o, dndeslutas 6 Weuusn
vesl 2561 nsUdssfine CO, nmsldfnsssuvAlunisudnliindadidadiunsuassfiegeananidu
Frdudesay 60 vaSnanisUsssinglunsuanlnivimun nsddesfne CO, 91nmsldfvsssumAly
mswanliegiiseiu 28.3 dudu o, luvagiinsddesfineg CO, annsldduiuanlusogiisyiu 19.2
Uiy CO, d@munisuaseiig CO, ﬁnﬂmﬂ%ﬁﬁﬁuﬁwﬁagﬂ fifisadniesiisedu 0.2 §1usuco, msddosfing

4

CO, Aonbensuasiniy (kwh) vestnglugag 6 wouwsnuesd 2561 fin1sudesfng CO, Wwasfisyau 0.47
Alansu CO, Aomswantuiin 1 kwh

o EmED

Tan 0.51

s} audm 0.38

¥ aisl 0.30

Alandu CO,/kWh

0.2

2533
2538
2543
2548
2553
2558
2559
2560

2557
2561*

N7 2 dadrunisuasy CO, mantswanlnin Tud w.e. 2561
undoya : AUENEINTAIMATATAUNANG NI NTTNTNNENN,. 2561)

1.2 AnwUsunanisuany CO, 838 UN UL LARZTTA

YSunanisudes CO, vasnunmusuaazyila

300

200
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W sovus g salblvh I0INTUIUSUA [l FOINTEU
1

N3N 3 dadrunisuany CO, MNYIUNIAUY
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LCD METER

L

12 V (Output)

M

36 V/350W

FUSE

L4
i

DC-DC
CONVERTOR

NC

COM USB

! =sv(outpuy

AN 3 295 nSuMsAia bk ULAd U

1.5 maiudeya imaiudeyausunaliihindsldiuaznisusegliidigunsal

1.6 mylaseit Wenudeyanszuiunsyihnuimusandidsideyaianuauiinisiesizi COo,

dald anuAuAmRIATYgEns wavUSinauaaeifianla

Na/a3UNANTIY

nnsneaeInsiidnseuifiiuinduriiugudnansdewiniu 20 13 Tunisdudalnifianuss

16,18,20,22 way 24 km/hr auaisiu 10uian 30 Ui HaN1SNAA0ILAAIRIAITINN 2 LagAI15199 3 WU

nszualniin mdslvih warwraesiewanylaiulUstunssiuausmdudnseu

A13199 2 Fayanasaulniiannismesssdudnserundnnszudlviin Wuwaa 30 wid

ATET | Awouseu | nazud | usedu | Anddain | Enersy

(kmm/hr) {rpm) (A) V) W) (Wh)
16 167 6.31 13 82.03 41.01
18 187 7.84 13 101.92 50.96
20 208 0.46 13 122.98 61.49
22 229 11.00 13 145.00 71.50
24 250 12.70 13 165.10 82.55
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nszudlWin uaz Energy Nndnliaingunsal

100

Q9 L L
OZL.00

1.5
61.49
a1 209%
50
6.31 7.84 9.46 11 12.7 Energy (Wh)
0 — — - || I
B Nseua (A)
16 18 20 22 24

A5 (km/hr)

n57 4 uanspuFURUSsEIansEualnRn waz energy Indnld AinausSanne

M13199 3 dayauTuuuAaes waz CO, Nuaeldannisnaassdudnseundnnseuelnii

anuia | Fwousau | waaes | szegma | co, wmaeld | CO, Humueld FasIu
(krn/hir) (rpm) kecal) | km) | annseanleliln N5 1 Co, Humuold
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Abstract

This study used quantitative researchattltonducted the dedgtive statistics.
The purposes of this study are (1) To study é¢ffect of accountindinancial and related
knowledge to quality of fiancial information relating tdecision making (2) To study the
effect of accounting financiand related knowledge quality financialinformation can be
monitored. (3) To study the effect of accting financial and reted knowledge to quality
of timely financial infemation (4) To study the effect of accounting finahand related
knowledge to quality of undeending financial information of all 258 persons. The
guestionnaire is used to collect the datae Ttatistics that is used for analyze data
including, frequency, percentage, mean anddsted deviation. In addition, the assumptions
are tested by the multiple regressions.

The study indicated that the knowledged abilities of finace and accounting
officials and employees of the militia finance department affect the quality of financial
information about relevant to the decisiogrifiability, timely and the ability to understand
are significance in 95% confidence level.

Keyword : Financial data quality / performance/ officials and employees of the Department
of Finance and Accounting Financial militia.
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Abstract

The objective of this research is 1.) to create and find the effectiveness of the
learning model of self-defense via the Lmarning model with active Learning for
correctional officers in Sawanklok Prison, Sukhothai Province 2) to study the post-test
achievement of the learningaatel of self-defense via the m-Learning model with active
Learning for correctional officers in Samkhalok Prison, Sukhothai Province 3) to evaluate
the satisfaction of Seankhalok prison’s staff in Sukhothprovince of the learning model
of self-defense via the m-Learning model watttive Learning for correctional officers in
Sawankhalok Prison, SukhotHarovince. The instrument useal the research to find the
effectiveness of the model was a learningi@ement test through learning using the
m-Learning model with Active Learning, collected from a sample of 15 correctional officers
by the purposive sampling, The research instruments were learning achievement. It is a test
for learning achievement andggtical training. Collected from a sample of 60 officers from
Sawankhalok prison by the purposive sanglimresearch instruments to evaluate
the satisfaction of correctional officers on floemat of fighting learning. The m-Learning
model with active Learning is a questionnairaleate satisfaction witthe m-Learning model.

Data were collected from 60 samples fromv&akhalok prison’s staff. The statistics used
in this study were mean astdard deviatin and t-test.

The results of the research are as fe#io 1) Finding the effectiveness of the
learning management mel of self-defense with m-Leaing with Active Learning for
prison staff in Sawankhalok Digtt. Sukhothai province has afficiency (E1 / E2) of
small sample group 80.00 / 82.80d of large group sampégjual to 84.60 / 82.50 which
meets the specified criteria is 80/80, 2). Thesmre statistically gnificant differences
between the students' and plestening of the officers. according to the criteria is 80/80,
2). The learning achievement sesrbefore and after learning of sample are significantly
different. Statistical significance After learning, the mean scores of achievement increased
and 3) satisfaction of the Wankhalok Prison’s staff on the ovérenage were satisfied at
the highest level.

Keyword : m-Learning, Active-Learning, Knowledge and ability of self-defense
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Abstract

Effective learning management in the’’2entury is necessary to need using many
components to help drive to achieve the goals that all parts ofgaeization have planned
to consist of: school administrators, teashecommunity establishments, companies and
various departments. All secsoagreeing on consistency,éarning management that is
student-centered". By havimganagement an appropriate educational curriculum follow the
National Education Plan B.E. 2560 — 2579KC2017-2036) and the core curriculum of
basic education as a guide in curriculum manege to aim developintearners to have
the characteristics and learning skills necessary in tHe@dtury (3Rs8Cs). It consists of
basic learning characteristics and skills: reading, writing and calculating. And learning
necessary things such as analytical skpioblem-solving skills, creative and innovative
skills etc. Due to the rapidly changing wbociety, knowledgeable people try to find a
way to get themselves by exploiting pemdhacking educatiomaopportunities or the
poorers. One of the reasons that the Thai &itut organization in the present day looking
at the importance of creating learners togbed people. There is a promotion for learners
of compassion, kindness, honest which are ttscheharacteristics of Thai people faded
away from the present way of life reviving the moral society again. And being an ideal
society like that, educationahanagement should considechnology principles, living
principles and evaluation principles throughrl@ng management en appropriate format,
flexibility in learning management arrangements, there is a systematic development and
focus on the learners as the center of theadatational margement, as the word "To be
with knowledge and behavior".

Keywords : The essences of the leami) management, learning in the 2% century
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ABSTRACT

The purposes of this research were tth) study the present and admirable
Development of Organization Commitment of Teacher Model Under the Jurisdiction of
Secondary Education Service Area Office P t@ study the need in Development of
Organization Commitment of Teacher Model Unttee Jurisdiction of Secondary Education
Service Area Office 2 3) to develop Development of Organization Commitment of Teacher
Model Under the Jurisdiction of Secondary Eatian Service Area Office 2 4) to evaluate
and confirm the Development of Organization Commitment of Teacher Model Under the
Jurisdiction of Secondaryddcation Service Area Offic2 The sample group included 384
Personnel. Data were collected using LikeBoint rating sale gséonnaire and were
analyzed by using Percent, meatandard deviation, Modified PWirea (Priority Needs
Index: PNI), Delphi and Chsquare. Research forms agsearch and development

The findings were revealed as follows) The present development of Development
of Organization Commitment of Teacher Médénder the Jurisdiction of Secondary

Education Service Area Office 2 wested at the medium leveK(= 3.39) and the desirable
Development of Organizationddhmitment of Teacher Modélnder the Jurisdiction of

Secondary Education Service Area ©#i2 was rated at the high leveX € 4.12) (2) The

need (PNhoditied) (Priority Needs Index: PNIh Development of Organization Commitment

of Teacher Model Under the Jurisdiction $&condary Education Service Area Office 2
was at .21 (PNJodgitied = .21) (3) The Development of Qanization Commitment of Teacher
Model Under the Jurisdiction of Seconddtygucation Service Area Office 2 involved 6
components, as detailed beldy Leadership Administrater2) Loyalty3) Organizational
Climate 4) Quality of Work 5) Job Challenge 6) Relationship within the Organization
respectively (4) The Development of Organization Commitment of Teacher Model Under
the Jurisdiction of Secondary Education SerAgea Office 2 was evaluated and confirmed

to be appropriate for further implementation at significance level .01

Keywords : Development of ModelOrganization Commitment of Teacher
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ABSTRACT

This research aimed (1) to specify the dimensions of organizational competency in
implementing the Thailand 4.0 policy on the ability to use technology in
Phanthainorasinghwittaya school, (2) to asskeseffectiveness ahe implementation of
the Thailand 4.0 policy on the ability to usechnology in Phanthainorasinghwittaya
schools, and (3) to synthesize a modethef implementation of hailand 4.0 policy on the
ability to use technology in Rhthainorasinghwittaya schools.
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This research employed mixed methodglag qualitative reseah and quantitative
research. For qualitative resegrdata was collected through-depth interviews, and non-
participatory observations. The key informastnsisted of 9 school directors and school
teachers. Data was analyzed by using the thematic analysis. For quantitative research, data was
collected by a questionnaire. The sample combste?41 students in dikvels of the schools.
The statistics used in the analysis wemaposed of frequency, percentage, and mean.

The major findings revealed that (1) congrety consisted of dimensions, namely,
organizational structure dimension, pmrsel dimension, technology service place
dimension, and technology matergainension, (2) the effectiveness was at a level success,
(3) a model of policy implementation consist@4 viewpoints, namely, an organizational
structure with planning andoordination which supported student development; sufficient
personnel and skills in dewging learners, sufficient na standardized technology
facilities, and sufficientechnological materials.

Keywords : Thailand 4.0 Palicy, Policy | mplementation, Model
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ABSTRACT

This research is aimed to study théemal quality cost of a hospital under the
supervision of a university in order to analyze the quality cost information leading to the
reduction in quality cost toward the overall process. The research begins with the study of
direct quality costs in which they are preventive cost, evaluation and assessment cost,
internal damage cost, and external damage cost in association with the outpatient payment
acceptance services. The attemptdude: 1) the study of quality cost information system,

2) the collection of data coarning quality cost transactioB) the categorization of quality

cost data based on quality cost theory and the assessment of quality cost in each step, 4) the
guality cost analysis toward a holistic pictafequality cost reductiorf) the application of

quality management toward a reduction in quality cost, and 6) the comparison between
quality cost prior and after the adjustmeadtivity in order to produce an executive
summary report for the management of quality cost.

The results showed that the information on quality cost can be used as an excellent
indicator to identify problems pertaining to an improvement in quality cost. The process
damage cost was found as the most importaator affecting theoverall quality cost.
However, it can be reduced by focusing the increment of preventive as well as
evaluation measures. During the 3-month of study, it gleadicated that the overall
quality cost can be reduced and the analykibe relationship among each type of quality
cost can be accomplished.

Key Word : Quality cost, quality cost reduction, hospital
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