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Abstract

This work examines the behavior of photons in optical fiber materials that are not affected
by nonlinear polarization. Maxwell’s equation, the wave equation was obtained and the solution
was obtained. Then considered the Fourier transformation then compare its solution with the Klein-
Gordon equation under the assumption that the photons are homogeneous in all directions and
isotropy in a time-independent form. Relation between mass-frequency and wave number was ob-
tained when using the mass-energy equation according to the special theory of relativity to form the
equation. As a result, the electric field generated in the optical fiber behaves like a self-contained
particle and is highly systematic that the wave-amplitude superposition principle can be applied.
They also found that the particles, when considered quantum regime then reduced the quantum

numbers as zero, were consistent with the Standard Model of particle physics.
Keywords : Photon, Wave equation, Fourier transformation, Optical fiber, Klein-Gordon equation
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Abstract

The purpose of this research is to make use of waste marble powder and shards from the
marble business in Prankratai District, Kamphaeng Phet Province. by fabricating a paving block in the
Uni Pave 11 x 22 x 6 cm shape. Investigate the physical qualities of the brick paving that is possible. It
was discovered that the paving bricks with the highest mass ratio of mixture were the best test values
are obtained when the ratio of cement to sand, marble powder, and marble flake is 0.5: 0.4: 0: 0.1
ke. It is 1.90 ¢/cm3 dense, 6.85% water absorption rate, and has 34.06 MPa compressive strength.
The use of cement as an adhesive agent between the mixture and the paving bricks increases the
hardness of the paving bricks. Marble flakes increase the gaps within the brick, enhancing drainage
and decreasing water absorption. The use of cement as an adhesive agent between the mixture and
the paving bricks increases the hardness of the paving bricks. Marble flakes expand the gaps within
the brick, enhancing drainage and decreasing water absorption. it is suitable for usage as a brick-paved

pathway or decorative purposes.

Keywords : paving block, marble powder, marble flakes
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Abstract

A study of production knowledge database about cocoa in Chiangrai province aims to survey
the basic information of cocoa growing in Chiangrai province. For the study of the land suitability
of cocoa in Chiang Rai Province, the estimation of soil potential is the most important part. The
results of soil quality analysis of cocoa plantations from the sample plantations shown that the soil
characteristics was dark brown and the moisture in soil at low level making the soil dry. The pH
range was in the suitable condition for cocoa planting and the organic substances was at low level.
In the case of cocoa planting, should frequently maintain the nutrients in soil. The results of total
microbial such as yeast and fungi in cocoa in the production process in raw cocoa seed, fermented
cocoa, roasted cocoa and powdered cocoa have been investigated in the level of standard pass.
Moreover, contamination of Escherichia coli and Ochratoxin A were not found in all samples. The
result of chemical composition study depicted pH range between 5.22 — 7.19. This was identified
as high pH level cocoa according to the longer fermentation. Therefore, it’s getting abnormal taste
and odor and cause the production of low molecular weight of lipid including lauric (C-12), oleic
(C-16) and palmitic (C-18) by total free lipid acid determination. Moreover, the organic acid such as
citric acid can affect the taste and odor relating to the content of volatile organic substances. The
contents of reducing sugar found in all samples showed the highest level in the roasted cocoa having
passed the fermented and roasted processes without cocoa butter extraction. The investigation of
amino profiles and volatile organic substances found contents of aspartic acid and other types of

amino acids resulting in the generation of aldehyde enhancement in powdered cocoa, making the
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increase of odor and taste comparing with raw cocoa. The analysis of various components in the
sample garden 1 is a mixed crops such as mulberry, cherry, rice, krachiab, plum, etc. and bees are
bred to collect honey. Thus, it’s presents cocoa with a flavor or aroma of flowers (Floral) and honey
as aldehyde volatile group shown, mixed with the sourness of the fruit. That is the unique smell and

taste of chocolate or cocoa of the sample garden 1.

Keywords : Cocoa, Cocoa composition, Knowledge
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v
YAy A

a a fw A 1 ¥ d |
ﬁ'ﬁ@‘u‘ﬂﬁﬂ’lfﬂO:UEN‘V]ﬁ’J‘lJIﬂIﬂu‘ENlIﬂ']ﬂ@ueﬂ']ﬂﬁﬂ@q

AM5AATIIM LAV IR88141n1ALAY Proximate analysis

PNHATILAILAI5 2 WU AN pH vedanlnlAnuuneun1sulssy aglurie 5.22 - 7.19 msvie pH
WinTuilnarenaunsnanasnsouvielindu-salnlamnaudniie detulansnlunszuiunisndnlnlive
nwasNIUTINNIAduNSdanas dwiue pH fusingegluwaninlindnuiieiiu Jinap uag Dimick [20] 14
o < 1 v 1 1 1 1

Fwunu 3 nawldun nay pH 1 (pH 4.75-5.19) nay pH Yunane (pH 5.20-5.49) uagnau pH &3 (pH

\ < o v a @ ~ ! A a & vy % A o )
5.50-5.80) uarnudnuaalnlinndvsnngTuan dadunauussinanndnuaalnliiduiseniuvesiuilan
tude pH egluginuiunas uazwanlnlfinldannnisnszuiunisudsivesau 1 den pH g9 (pH 5.89-
7.19) F991nMsANYIVDS Jinap wag Ay [21] Aeundenlnuaninananudalnliuieid pH é1 uay
a a < a 2 aa | < o « a [y

gaazdindu-sadeninuananas Tuvaeiudanil pH Uunans (Wuwdalnlianndszmeniwn) agiuigeusu

v09uslna uana Nt Lopez wag Quesnel [22] IdssnuiiuaalnlAnid pH 11nnai 6.0 Uy 1inann1sndn
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N a a  Av = . .
A5 1 LansUSunuaEnsdunss anuanansatunsianiudsulesouuin gIPRINNT (N|trogen, Potassium

ey Phosphorus) vasaunuvaslaninliauaiu 1 wayeiu 2 NseAuanuan 6 13 uay 12 11 wagmsafio

'
} %4 =

VOUANUHUTIAU
dau 1 dau 2
qmauﬁ'ﬁﬁﬁﬂmﬁmﬁzﬁ AMUAN  ANEN  WALTRY  ANEN ADNNAD  wauTisY

6 ‘5’3 12 ‘5’3 6 ‘5’3 12 ‘5’}]
USHUa58unse (%) 1.76 1.74 - 1.23 0.95 .
AuaEEsalunsanUaey
leeouuIn (cmol/kg) 1172 12.03 15.6 9.23 9 15
Tulnsiausiaun (Total N, %) 0.17 0.16 0.119 0.1 0.08 0.124
WoaneZadiavun (ma/ke) 6.7 5.37 : 2644 1491 ;
Tnunadeniivanaeuld (meke) 2709  222.76 - 58.28 57 -
pH 5.61 5.56 5.50 5.97 5.97 5.40

wuiAuly (overfermentation) FassiilFiudalnlAfisnvarnau-saiaund (hammy flavor) waziinisuas
naoludfuitfiwiinlaanash Wunalindu-sadnunffutiuge n1sTinszv Proximate analysis dsUsznau
Faesluleinse Wiy Tosiu ¥ el Gosaglaeiuiinusie) e 35uinsgiu AOAC nudh duuszney
mandvesudalnlii 4 fheehe #2835 Proximate Analysis WU IMAUIAY 95.38-97.69% Lin 2.92-8.33%
ety 20.23-28.99% Tusiu 22.94-61.45% TUsiu 14.0-22.2% pslulawasaigesde 8.1-25.0% wuinUsual
Wssiuanawinteslumanlnlindamidn wansilusiuluwdnlnlilussnimmiinazgnieuledanelumdn
Inlfgesaaauazunsiadnasonau-savaslnld 99nn15@n®1ved Niimoto and Tanitsu [23] Wu31 NAL-5d
yesdonlnuanaunsaviliiutuldlnens iy sasanseansaue ausan funsneydluvdn suluwdnan
ﬁﬂﬁ%Lﬁ@W’]ﬂﬂi@@%ﬁIuLL@ﬁUﬁﬁﬂQBEJ'@EJﬁaWEJL‘Ju acetaldehyde STfaLﬁumiUszﬂaUﬂﬁu-imwﬁaﬂIﬂLLamG*h
wils uenanbsmunnsanaesnsnoziiueaUiAnluszamsning dinarenduLazsavesdeninuas
auuSnadleiiu nuiwdaduasnelnliazduunaanas ianHaveIMsiUsan wiiilusiugnainesnld
U%‘mmfiwma%‘ﬁaﬁz?suaﬂﬂiﬁmm%umaummﬂigﬂ 28/l 0.0327 - 0.0851 g/L msiasunlasUSinarhna

aa I v & a aaa ' ¢ 3 Aa ¢ 2 o 1 a
'imﬂumamiﬂiﬂuummmﬂﬂgﬂsmssmmﬂsmawiuuasmmaim% Gmummmmymamsmmaﬂiﬂuamiu

UATe1 Maillard wazUfATen Strecker degradation TusgminsmsdaudnlnlAdnde [24]

AsWIUSUIUNIADUNTE

YTuaunsnounid laun ninezdan nsalandn nIAgain warnineeny1an lneuiuunsanld (Titratable
v ¥ . < . . o [ Y
acidity, TA) Iagnslnmsaaae 0.1 N NaOH 1agld phenopthalein wWu indicator Aulumilesiduinsai

= U 1 % d‘
Naglushogns lonanun1T19n 3
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d‘ a ¢ . . <@ va < Y [ < Y o o
A9 2: WARSNANITALATIZU Proximate analysis U99manlnlAau wanlnlAndmiin waalnlAnasdn way

ANl

1 [ % 1 [ % 1 < 14
A2UUTTNBUVBINIDYNY faegrauanlnln

(Compositon, Air dry basis) wafu wamdn wasaa  welnld

Imauiia (DM, %) * 96.72 9538  97.69  96.92

181 (DM, %) * 3.89 2.92 307 833

Bole (EF, %)* 2899 2063 2877 20.23

g (EE, %) * 40.17 4145 2606 2294

TUsau (CP, %) * 15.5 14.0 148 222
aslulewnsaiigosde (NFE, %) 8.1 16.4 250 232
pH 5.22 5.89 597 7.9

USinauthnna3ang (g/L) 0.0327 0.0654 0.0851 0.0701

e * 1113519551 AOAC

PNMINAFRINUI UTunIntnIn duTinegluyie 0.037 - 0.074% nsmeenenan JuTuueyluyls
0.007 - 0.014% NIALAAAN ﬁﬂ%mmaq’tmf’m 0.008 - 0.016% WazNIABLTAN ﬁﬁmmaq‘l,m'm 0.034 -

U U a o a a AN a | a < Y] va o
0.068% lngLuanwdadadusunansadunsguidnsmequiniign sesasundundlnld wanlnliduuaziudalnlf
NN AINEIFU 1INAMNENRUSVOIAT pH LilpAT pH NTUdNadnaUNIAanasniautelinau-salnla
WUTUDNAIY FILULEAIIN IUNTLUIUNSULN INIAYDLABASNTUTUIUNTADUNSE AN A FIFUNUS NUNANIT

dl a a aAeca 1 Y @ ¥ 'y} Y] = dl I a a du‘d‘ I3

naaeanUTinunsadunidimdesanluwaalnlindniin anmsannikuinvdansadunidnnuluuan
InlAdanewin [25] NSANLUNUIMADNAU-5aBILNLAL 4 vis LokN NSABLTAN NSALAAAN NIATASN LAy

NINBONTIAN LASNUIN NIADETAN LAaZAIALAARN HANMNENNUSAUNAU-5ALALA LUU negative LATIAIY

a | a a a6 a v a o A o < v a <@ Y
HITNN 3: LLﬁ@x‘iﬂ’]‘Uilﬂmﬂiﬂau‘VﬁﬁJLLﬁ%UiﬂJ’]imﬂiﬂl‘UNuaﬂJmﬁLLﬁSlELIE)ﬂJG]’J‘U@\‘iL?Jﬁ@IﬂIﬂ@U WwanlnlAnas

9N LWAAINIANEIAD way walnld

L . USUuNIAUNIY (%) Usues nsnludiudass (%)
Aapg19lnln
Acetic acid  Citric acid Oxalic acid Lactic acid lauric  oleic  palmitic
wanlnlAny 0.048 0.053 0.010 0.012 799 11.28 10.25
WaanlAnawniin 0.034 0.037 0.007 0.008 9.07 1281 11.64
aalnTAvaas 0.068 0.074 0.014 0.016 11.30 15.95 14.50
ANl 0.045 0.049 0.009 0.011 15.16 21.40 19.45
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dl 1 a drz a I's [ va [ v v [ [ ¥ v
MINT 4 UARIAINANITATIIMNAUNTENIMUA Fa6 wazs1ludalnlnau waalnlivdamin waalnlivas

A7 hazralnln

o AUNTTIenUA gan 1
fraehy/adiunse YL . . .
(lalail/fqeehe 1 n3n)  (ala/nsn)  (lalai/nSw)
wanlnlAfy <25 x103 15 <10
wianlnlAndandin 3.8 x103 <10 10
wEalnlAvEadn 4.6 x103 <10 10
aalnla <25 x10° <10 <10

duiusAunaunIaUUU positive TunensstunsneoneIanuaznIngnin danuduiusiunau-salald wuu
positive unsianuduTusiunaunsaLuY negative Tuaw3delnunlnlififnuw nay volatile acid SUTuna
nInOzIANAINIINIALAAAN d1unau non-volatile acid USanIngn3n aindinsmeenyIdn 8401aLAnN

v o U 1Y ' A < val v | a a9 a 2 v =
SPUIUMININTIUANANAUTOIAAZT WAALALATIHIUAININDE1SA AwnuNdauIna dsavuanioylazd

a 2 A o = aa X | ' & [ A o A

nauvion WanMniinlafavdaue sauTeITuuse drananunnvauaalnliuie lagemeiedfiuizeaves
naularsayd Usinansalviiunmun vealnlinmuduneunisudssy egluyie 22.44 - 42.59 uagnsaluiiu
dase WU % lauric acid agluta 7.99 - 15.16 % oleic acid oglurig 11.28 - 21.40 uag % palmitic acid

agflure 10.25 - 19.45 wun Yununsalviuduiuaznsaluiuliduiveshegnennudanlndidg i

a ¢ 3 = [ } 4 ad
N1IRTIAINARUNTENmNA Baa wazst Tulnln 1ae35 Pour plate

NMINTIVMIAUNIEVvUA Jad uazs1 Tulnld 1ae3 Pour plate 81989119514 BAM (2001) Wa)

A1SNAAIPUNINADLUL

NA5197 4 memamimmmL%aqﬁuﬁésuaqﬁaaﬂwim?%‘ Pour plate Wu31 USnauaiunig
e luwdalnldnu wanlnlndmdin winlnldndsi waznelnld aglurae <2.5 x 10% - 4.6 x10° 1a
Tatl/fegns 1 n%u Unadadluwdalnlidu wanlnlivdmsin wénlnlingedn wagealnliegluyae <10
- 15 Talat/n3u USnasiluwdalnlifu wéslnlivdmin wénlnlimdedn uazaslalfoglugas <10 - 10
lalail/n3u wan13m333 Escherichia coli wuimngiee Tuduussanunisal (Presumptive test) luiAnua
Tu vaendnufa deuanslifudlaifinisuudouves Escherichia coli Tunniegnsfithunagoy Wawsey
WgUUININNINTFIU 18N, 1137-2550 [26] 5¥Un Escherichia coli Awsalaeld 01nd (Aerobic plate
count) WlnlAmsdwsulflugpamnssy fostiosndn 3 Tuiees 1 n¥u wudmnsoens luduussamnisal
(Presumptive test) Tulinufalu waondnuia Gauansliifulsifinisuudounes Escherichia coli Tumn

A9gNNUNLNAADU

wenINTganuIlunaeiiInggIw 1en.1137-2550 s¥UI IUNTEVINNA Jad UayT ey Lag

[
& &/

1d91m1¢e1 (Aerobic plate count) TulnlAnsdwiuldluepannssy Swuadunidiiavun liidu 3 x 103 1a
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lati/fee19 1 nu Jad luviy 50 Talat/feen 1 03y wag 51 luviy 50 Talat/feend 1 n3U WUIAI9e1

(%
a6 v

Tl unsTnls wae shesnadalnlinadu Sunuadunidiman dunmst wmsgiu (< 2.5 x 10° T
Tadl/feene 1 n¥u) wagyniogns (wanlnlidu wanlnlAvdesin wénlnlindsi aslald) S51wau dad
HIUNAUIINNRSFIU (<10, 15, <10 wag <10 lalad/fegne 1 3y MuaIfiu) kagdauius HunNaeuInsgIu
(<10, <10, 10 wae 10 Talaid/fa0gne 1 n¥u Auddu) 11 4 regharuiy Nndoyaded (NesusTAUENTS,
2564) l§fisonunansI9 e ide Tuasasislonstviondu o lundnfamiudanund Tnosededs
1INTFIU BAM WU Usinaudesiesndn 10 lalsiwensu uarlimuansivlensiendu to lundniast i
fulumsTianesisogasinasluesnei 4 iuinuriinsgu wardrnegluyie <10 - 10 lalsilse
nSu wansliiunlunuansiwlensiviendu Lo 1u§1’aas;|"m§1’w§fuﬁu mMsAnwUsIueeATIMendu Lo Tu
uwvaaugnlnlisneg wielnsuEsUsnamsTsniesivueuluwdalnld uazinasnislumsanmsuu
[Weuedes wuUsnaEsHwaNLEeT) 0.88 pg/kg %ﬂlu'Lﬁumwmsgwuﬁwwum 191587 5 pg/kg ) WBNIN
fumuidon A flavus Miaraansiiy Aflatoxin ieunnifieguiais 20.17 % uay Pennicillium 12.93% 7
e Aspergillus sp. uag Mycelium mmmﬁmmﬂ%umaumil,migﬂm’qmiﬁu e waznsiiu
¥ venantudaduduaninunden Wy ALty R Lﬁuﬁamsﬁwﬁaﬁﬁua%m Thinnsuudeu
YeuToTuaraT NN ToT miﬂﬁﬁﬁﬁqﬂé}’aqmjummmiammsﬂumjausuau%aiﬂ IHiduatefitondma

soAmMANTBEALNLALLAY [27]

a '3 . [ % 1 < va 14
N159LA312911 volatile compound vasRrag19tuanlnlnAuLazNelNlA

a'ﬁizmmjﬁmmmﬁwuiuﬁaaa'wmiﬂiﬁmmﬁqm Av D-alanine @1u acetic acid MAIHIUNTEUIUNNT
L.L‘UigﬂmﬂLmﬁﬂiﬂiﬁﬁmﬁumiﬂiﬁ USuaunsndunsgnau volatile acid nanasly lunauuesvinasszve
Usznn Aldehyde WU USuauwas 3-methyl- butanal mnﬁqm sesaudy 2-methyl- propanal &g ben-
zeneacetaldehehyde %QLJuawsiuﬂa:mmﬁﬂﬁu ponlsiuaviiiis (honey, floral) uaﬂmﬂﬁé’quma;mﬁmmi
SvieUsELAN amine wazfiuansnslunnudnansinuluwdalnlinu fo Nax ester Wag ketone INNNIANW
WU @19UTENOUAUNIIBTAANSY 11U LoaNeged woadler ALAU NIADUNTE LoaLees INS19U uayiuoa
Wuansiindusnsznienisuiin fasiludndu - sa aavheluonlnuan (28] lunisTinszisegiamdnld
funaznslnlAudesnunszuiunis win f waztusaeninlidamesoonlu wu lunaduiudaisussney
N nsndunidey 6 ¥ila weadlasey 4 ¥ia todu oy 2 vila uariiWsuey 1 ¥ila MndeuanslaTen
WunaunIAgUNIY lag D-alanine Fadu hydrophobic free amino acid fvduansiagiulunisiianaudmuan
e uaznauvesLealarsesann assunidanmelinuinniianlunauiiie butanal Fusuna 24.13 dwsu
TunsalveslnlAnamdrunszuumsin duastudalnlAtnmosuditusnui wnliiuvesanssunsdssime
IgasuluaninlAfuiiuie ﬂq'wuaqLLaaﬁlaﬁﬁﬁmmumﬁqmLLﬁgﬂ&immﬁuﬁéﬁMﬂujué’uﬁu 2 lnwans
ﬂisnauﬁﬁmaﬁﬁﬂium@zﬂa;mé’amﬂu butanal (45.01) uaw D-alanine (33.66) a1y faardaunnny

| ~ 9 A A & < Y]
71 NAUYBRILNINATINAUTaNNLaRUUAEN
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A5 ATITYIMNIUSHNUNIARILY AlewmALA High Performance Liquid Chromatography (HPLC)

a A o a o a =] a o
nsUSUNNIAorily vomanlnlANany waskalnld sAvIRURITeNINkanaLI5UIINNITUIIN
= = Ao X a | v Y ~ a Y] A ¢ = %
wan lngwaalnlivididevifdnegazgnuiinlisseznamils nssviumasunisuiinlaedadaziudsuiinia
z v < 6 gj = '3 3 dl v ; = Ly
Tuiovealnliiuun sauas woaneged N tu dad 3 M1 N1z woanesed 7 gn a31e Tuuas lu vaus iAeIfy
aunnilaziiudume Feanneiuanfnuednuuniilse 1wu Lactobacillus Wag Streptococcus Ax1aTuLAULA
P a a v} o X v = < | a aa a N a
waziilawiueandiauludaminlaensaudouaziudnlnld Tuvuedt pH M1 agiluriaviesdinuedauuniise
Acetobacter wag Gluconobacter La3gyiiuln AntunsAlannsniinaedadayesy o wnsndnly Tu
I ¥ v a i < a v a ~
wanlnld wazaznsziuliAnnszuiunsmediednzidunssudiuvesndusadeninuan Jadunszuiunis
a a - - & \ vy & v ] ~ < a %
Man UTuuansou q negluwdn dwaliudalnlidanusuanas Rntduldsaulumaaszgniufeudunse

azilu Y luaaln T ANEINTLUIUNITUINTUTUIUNSAD I LULNLT U

arunsnezdluLealsiin 49 Nimoto and Tanitsu [23] nanninasenau-saveslald Tnswui
nau-savesfenlnuananunsnnliimuduldlae nsiu Snduaesnsauoaursan funsn e dluidnduly
WAnEn ﬁﬂéﬁ@x‘iﬁ]’]ﬂﬂi@@zﬁIuLLaaUﬁﬁﬂﬁwEJ"e]EJﬁa’]EJLiju acetaldehyde %qﬂumsﬂizﬂaunﬁu e GARN
Fonlnuansanils uonanddemunvsinansnesfluneaUidnlumdaanvesnadedosniiudalnlAan
vossmmaunuainmInandeieiidundelnfifinunmannn [15] fuunisanasesnsaoatrinly

| v = a 1 a <
SEMINNINUNTNARDNAU-FETONLALAR

asqﬂwamﬁ'iia

a o % Y] ] Y a I ' a \ a
HaNTRATlagmsAwInmuminnu Yadeniiuseimaianunnningldenna uasidenansan

1 [ ia % % Y a & b .
luamsununmsldusslevdnaudamuininuinian (0.5131) uagAuanaiuns 2 du eyl acid class

USinadunIednnluAugeussinm 1.23 % wihauan M55z Ut UAUADUYIR

M53LAT1Z9% Proximate analysis ¥a9s & foehade wanlnlAnany wanlnlAndmiin waalnls
w&ai uaznalnld Fsuszneudondlulawsn Tusa luifu i dele Govaslneutinuiie) Tne35unasgu
Analytical Methods (AOAC) wudnil Fmautia 95.38-97.69% 10 2.92-8.33% 1doly 20.23-28.99% luify
22.94-01.45% TUsfiu 14.0-22.2% anslulawnsniisende 8.1-25.0%

nan1sAnyasiUsznaunaiuall JeyadinuusinureandanalnlAudarIuNTEUIUNTAN AU
< ¥ 1 = < 1 1 =S (P 1 <
Wulnling wud denanuunsaeglugie pH nsageu luauieuq na1d (pH 5.22 - 7.19) unfiodiluluan

v 1 Y a v i a o vy a a a a Y] i s %
nlifde pH g9 foainnnszuIunsvdnAuiuluiilinguy - sa Aadnd dnsudnnsalyduiidmn

'
S

wiinluanasi e 4 lauric (C-12), oleic (C-16) uag palmitic (C-18) uanantusuuNIAduNIeNdinass

L4

a a a a aa = v Y a A a a6 Y o o a % aa
NAU-Id ADAINYAFNINLLATDEYAN %Qﬁa@ﬂaaﬂﬂUUiﬂquWWUiuaqiaUVﬁﬂixL‘VT?‘J"L@] d1nsuUsuIUUINNaTAND

v

5 v} 1 [ yq/' gj a al' dl' 1 o tv' 1 = = ¥
dunulushegaudnlnlaftuludiinaunnian WesinuunssuiunsuiinuazAusdaludinsdulnlide

4 g.; Z d‘ a U X (3 a a6 14 U a §fa
wesesn Melidanasanana exdlulusive uazaisusenaudunidsemela wunusuuvesleaUsan
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waznInoziluridaaus iliiinasusenauloanlanmndulunelnld dwalvdndu-va weunenldl (floral)

waziie (honey) vasdanlnwasiuduluradnlfunnninlulnladu

Z a a6 5 IS s 14 3 1 a
UBNIINUINNTTATITITIAUNTYYNUUA gan Laen IUIﬂIﬂm']ﬁJ“UuG]E]Uﬂ'ﬁLLU'izﬂ NUN YU

a oo I3 va I3 Y v W < Y o o v ¢ |
Funsgvavue luwdalnliau waalnlivdmiin waalnlindfd uazkalnld dunaeininsgiu wayludng

Yueuwes Escherichia coli lunnéegevidnunvageu suwddlinvansivlonsinendu e Tudegs an
ANUAITUSUTINUR AT NIMUATINGIRANATIEY

NAANSSUUTZNIA

AMZE1IUDVDUAMYUBANUUNNTIVEUATWINNTTUNNETINNTITUaA (2v.) Useddsudseana
2564 uarverauAM lUsLNIuIngImanintenmuayiusunsudvadnmans augIngimaniuazinalulad

dwTuansisalaa eunal uasiadesdenldlun1sideluasedl
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Abstract

This research aim to study physical properties of heat treatment natural quartz from Kha-
oprangam, Lopburi and in heat treatment the conduction for improving natural quartz by heat tre-
atment. Natural quartz from local area were cut and burn at temperature of 2000C, 4000C, 6000C,
8000C and 1,0000C, respectively. At each temperature, two quartz were burn for 1 hour. Then,
physical properties of the quartz were investigated comparing to unburned quartz Such as density,
hardness, and optical properties, forms and crystals refraction. The results show that density of quartz
2.64 hardness 7.5, refraction of quartz 1.544 have SiO2 , optical properties 482 nm and 478 nm. In
conclusion quartz which heat treatment at 2000C is bright and its physical properties are closet to

natural quartz.

Keywords : quartz, heat treatment, physical property
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Abstract

Macadamia nuts are highly nutritious nuts, especially with a high content of unsaturated
fatty acids and low cholesterol. The function is useful of macadamia to reduce fat in the blood. In
addition to being edible, it can also be extracted as an oil that is used as a cosmetic ingredient to
increased the moisture and smoothness of the skin. The processing of kernels macadamias firstly
involves drying to reduce moisture in the shell. The kernels processed are husks and shell removed
and then roasting or frying or baking processing. The rancidity and browning reaction have deteri-
orated the qualities of the macadamia products to the extended shelf life and are unsuitable to
consume. The infrared of electromagnetic waves technique was provides highly efficient heating,
short time, maintains a nutritional value, and low unit energy cost to drying kernels macadamia. In
this study, the infrared drying instrument was developed to be an automatic infrared conveyor, it was
made more convenient to use and more productive. The infrared heating examined optimal condi-
tions were investigated infrared powers of 6,000, 7,200, and 8,000 watts, and 5, 6, and 7 minutes of
processed times. The optimal heating condition of kernels macadamia product by infrared technique
was found at 7,200 watts of infrared wattage and 6 minutes during processing. That condition was
found that the moisture content, a,,, L*, a*, b*, and acid value were 1.78 %, 0.35, 77.00, 1.46, 21.40,
and 2.99 mg of KOH/gram of kernels macadamia, respectively. In the optimal condition, the sensory
attribute was had the highest appearance, odor, flavor, and overall acceptance score. In addition,
the calculation of the energy cost of the optimal condition by infrared dryer was had 0.85 baht per

kilogram kernels macadamia per 8 hours of work.

Keywords : Macadamia, Infrared, Rancidity
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Abstract

This research aims to study the result of heating’s effects on ready-to-drink roselle juice
mixed with Chinese jujubes qualities by studying 4 heating methods: Method 1, direct heating at
72 degrees Celsius for 15 seconds; Method 2, heating by steaming at 72 degrees Celsius for 15
seconds; Method 3, heating by using an 800 watts microwave for 1 minute; and Method 4, heating
by using an 800 watts microwave for 2 minutes. The research found the 4 heating methods caused
ready-to-drink to have color values of L*, a*, and b* differed in a statistically significant way. The
pH values were between 2.82 to 3.03 which were not different. Conversely, phenolic compounds,
antioxidant activities by DPPH method, and anthocyanins differed in a statistically significant way.
Method 3 heating by using 800 watts for 1 minute caused ready-to-drink roselle juice mixed with
Chinese jujubes to have the most quantities of phenolic compounds (0.43 mg of gallic acid/100 ¢),
antioxidant activities (85.53 uM T.E/100 g), and anthocyanins (177.50 mg/L of Delphinidin-3-glucoside).
In addition, this method had the highest satisfaction scores in the sensory test which consisted of
appearance; color; taste; and overall satisfaction when compared to other heating methods. The
total viable count, total yeasts and molds count were undetectable in ready-to-drink roselle juice

mixed with Chinese jujubes that went through the 4 heating methods.

Keywords : ready-to-drink roselle juice mixed with chinese jujubes, microwaves, antioxidant activities,

anthocyanins
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Abstract

The aim of this research is to proposed the estimator of coefficient of variation in the pre-
sence of item nonresponse and to compare the propose estimator with the adjusted coefficient of
variation estimator by listwise deletion which was considered by the relative bias (RB) and relative
root mean square error (RRMSE). Which were define the probability of response equal to 0.70 and
0.85 and set samples size were 15, 20, 25, 50, 120 and 200. And used the Mote Carlo simulation

method with 50,000 times repeat per samples size.

The results of this research indicated that all probability of response and sampling fraction

is negligible the and of the proposed estimator are lower than other estimator.

Keywords : Missing data, probability of response, Monte Carlo simulation
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Abstract

Obesity and abdominal obesity present a silent threat disease that was caused by an ex-
cessive accumulation of fat in the abdomen or abdominal organs which cause a risk of danger for
occurring a variety of illnesses after then. This Observational Descriptive research observed the pre-
valence and Factors concerned with an abdominal obesity among people in Phran-Kratai sub-district,
Phran-Kratai district, Kamphaeng Phet Province. The sample groups were the people who live in
Phran-Krataii sub-district, Phran-Kratai district, Kamphaeng Phet Province. 218 samples were obtained
by multi-stage sampling. The research instrument was a questionnaire. All of data were analyzed

and reported by descriptive statistics.

The results revealed that 218 samples had the prevalence of obesity had 84.40% (BMI:
25.00kg/m? or more), 80.28% of waist circumference were abdominal obesity (criteria: male>90.00
cm, female> 80.00cm). 69.72% do not have underlying disease, 27.52% of all had lived in the area
between 26 - 30 years. They had a high level of self-efficacy perception (z =3.58, SD=0.58), and had
good knowledge about abdominal obesity ( =0.80, SD=0.38). 66.51% were non-smoking, 61.93%
were non-alcoholics, 55.50% had non-exercise behaviors during the past 3 months. 43.12% slept 5-7

hours per day, also 74.31% had white rice eating behavior, and 62.84% had 5-7 ladle meals per day.

To summarize and explain that working people residing in Phran-Kratai, sub-district Phran-
Kratai District, Kamphaeng Phet Province had the prevalence of obesity and abdominal obesity.

Although, most people were a high level of self-efficacy and had a knowledge of abdominal obesity
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at a good level. But there were other risk factors concerned with obesity and abdominal obesity, such
as continued physical inactivity and white rice eating habits which has a higher amount of carbohy-
drates than eating brown rice or semi-milled rice which gives a natural fiber in higher. In suggestion
should organize health promotion activities to educate people about more exercising and choosing
foods were beneficial to adjust personal health behaviors appropriately and to increase knowledge

of preventing an abdominal obesity in further.

Keywords : Prevalence, self-efficacy perception, abdominal obesity
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Abstract

The aims of this research is to study problems of students who did not participate in student
activities and to find problem solutions. The sample group used in this research was 237 undergradu-
ate students who studied in the academic year 2017, Faculty of Science and Technology, Phetchabun
Rajabhat University. Problem-solving questionnaires were used as the research tools. Statics for data
analysis were mean and standard deviation. Problem-solving affecting students’ participation in ac-
tivities were: 1) activity nature 2) activity format 3) student factor 4) academic aspect 5) student
attitude and 6) solving guidelines. The students’ opinions on all factors were at a high level. The
guidelines for solving activity participation that students agree with the most was clearly directing,

controlling and monitoring their participation.

Keywords : Participation, Student Affairs, Opinion
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