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Abstract

Abstract: The inactivation of Staphylococcus aureus (S. aureus) in orange juice by pulsed eleciric
field processing was experimentally investigated and compared with orange juice freated by thermal
processing in this paper. The experiments were carried out by the tofal plate count method for the electric
field strengths between 20 and 40 kV/ cm and number of pulses between 10 and 50. In this study, the
spectrophotometric colorimeter was used fo evaluate the quality of orange juice. It was showed that both
PEF and thermal freatments reduced the population of the S. aureus inoculated in orange juice. No viable
cells were observed after thermal processing of orange juice whereas PEF freatment achieved 5 logarithmic
cycle reductions of the microbial viability at the electric field strength up to 30 kV/cm and the pulse numbers
of about 20 pulses. Finally, the CIE, DE, pH, Viscosity and TSS (oBrix) values of unfreated orange juice
(confrol) and orange juices freated by PEF and thermal processes was also not an important difference
regarding quality.

Keywords: Pulsed electric field, Microorganisms, Pasteurization, Orange Juice.
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1. INTRODUCTION

Orange juice is the dominant juice
manufoctured in the beverage processing indusiry
worldwide. Conventional preservation methods such
as thermal pasteurization ensures safety and extends
the shelf life of orange juice, but it often leads to
defrimental changes in the sensory qualities of the
food product. High quality foods that are nutritious,
with freshly prepared flavour, texture and color, with
minimal or no chemical preservatives, and above
all safe, were required by consumers ' Therefore,
newly developed food technologies usually focus
on preservation  while keeping food  quality
affributes. A non-thermal pasfeurization by pulsed
electric field (PEF) processing has already been
demonstrated. It can alternatively be applied to
deliver safe and shelf-stable products such as juices,
milk, yogurt, soups and liquid eggs with fresh- like
character, high nutrifional value and minimal or no
chemical preservatives .

PEF pasfeurization process applies  micro-
second (s) high voliage pulses, producing high
electric field strength (> 20 kV/cm) between two
elecirodes. Pulses can be applied to food products
at temperatures below thermal pasfeurization and
can  inactivate

confaminating  microorganisms

without significantly affecting the quality of the food
L34 This

electroporation phenomena and is effective in the
[5-¢]

product process is known as

inactivation of microorganisms In the past

several decades, there have been numerous

research studies and developments on the PEF
processing system for microorganisms inactivation of
the food juice products %)

Generally, PEF processing sysfem consists of a
high-voltage power source, an energy sforage
capacitor bank, a charging resistor, a discharge
switch, a pulse controller, and a freatment chamber.
Electrical energy from the power supply was
collected in the capacitor and is then discharged
through the freatment chamber fo generate the
electric field strengths in the food product. The
survival rate of number of microorganisms in the
food product treated by PEF processing depends on
process parameters including electric field strength,
fotal treatment fime, pulse width and pulse
waveform, and conductivity of food . It is known
that electric field strength and number of pulses
(treatment time) were the major factors defermining
microorganisms inactivation in PEF processing . In
this paper, we demonsirate the inactivation of
endogenous  microorganisms  ( Staphylo- coccus
aureus) in orange juice was experimentally
investigated.

Staphylococcus  aureus is well known that a
gram positive bacteria of chief concern as a food
confaminant because of its ability fo grow in o wide
variely of foods and produce an exofoxin. The
exofoxin induces gastroenteritis on the ingestion of
food contaminated with S. aureus. Also, the quality
of orange juice by pulsed electric field processing
was compared with that of orange juice by

thermally processing.
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1 Phase High Voltage
Transformers 22 kV.
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Fig.1. The PEF processing system developed by Panyamuangjai et al.

2. MATERIALS AND METHODS
2.1. Mechanisms of Inactivation by PEF
Electroporation, or electro permeabilization, is the
phenomenon by which the permeability of the cell
membrane to ions and macromolecules is increased
by exposing the cell to short high electric field
pulses, allowing chemicals, drugs, or DNA to be
infroduced into the cell. Under the electroporation

phenomena, a fransmembrane pofential, U (t) ,

is developed across the cell membrane
in the direcfion of an applied electric field strength,

E . is given as follows !

U(t)=15rE Q)

where r is the radius of the cell, and E is the
applied electric field strength. When the trans-
membrane potential reached around 1V, The lysis
of the cell resulting from loss of membrane infegrity
was occurred.  This value was  termed  the
breakdown fransmembrane potential.

A mathematical model for the survival rafe, S,
rafio of number of microorganisms present in the

food after treatment and initial  number of

I
i
f

[8]

microorganisms present before the freatment, as a
function of electric field sfrength, E , and treaiment

fime, t . is given by

where t is the treatment time, which is the product

of number of pulses and pulse width, t, is the

criical treatment time, which is a threshold value
above which inactivation occurs, E is the electric

field strength, E, is the critical electric field strength,

which is a threshold value above which inactivation
occurs (kV/cm), and k s the specific constant for
a microorganism. Taking the logarithms to base 10

on both sides of Equation 2 gives us the following:

—Iog(s):(E;—EC)Iog(tlj )

C

The left- hand side of the above equation is
commonly referred to as the inactivation rafio or log

reduction.
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Table1: Ranges and values of variables investigated.

Variable Range
Pulse width Os
Pulse frequency Hz

]
]
Number of pulses 1
]

Pulse voltage

Electric field sfrength

0, 20, 30, 40 and 50
0, 15 and 20 kV
20, 30 and 40 kV/cm

2.2. Description of a PEF Processing System

The major components of the PEF pro- cessing
sysfem for microorganisms inactivation of orange
juice developed in this study. It consists of an AC
power input, a recfifier circuit, a DC high voltage
power, an energy sforage capacitor, a pulse
controller to control number and frequency of pulse,
a discharge swich fo discharge energy from the
energy storage capacitor across the food juice, and
a freatment chamber. The schematic diagram of the
PEF  processing  sysem  developed by
Panyamuangiai et al. ¥ is shown in Fig. 1. A DC
high voliage power in this study, step- up AC
voliage from a utility line, 220V, info 22 kV by the
22 kV, 33 kW high voliage power fransformer, and
then rectifies AC high voltage info DC high voltage
of about 22 kV by a simple- half wave reciifier, a
40 kV, 1 A power diode was used. The energy
from the DC high voltage power is sfored in the
energy storage capacitor, 1 °F/ 40 kV, via the
charging resistor and is discharged through the
freatment chamber by the discharge switch for
generating an electric field sfrength of about 20 to
40 kV/cm in the food material with monopolar
exponential decaying pulse that causes microbial

inacfivation by the electroporation phenomena.

2.2. Experimental

The purpose of the microorganisms inactivation
and quality of crange juice studies was to examine
how many of microorganisms of orange juice could
be inactivated by PEF and thermal treatments. For
microorganisms  inacfivation  study, o hight
microorganisms load was required in orange juice.
In this study, Staphylococcus aureus (S. aureus,
TISTR 2329) were purchased from the Thailand
Institute of Scientific and Technological Research
(TISTR). The fresh oranges were purchased at local
supermarket.

The oranges were orange honey with a screw-
fype juice exiracfor and the juice was filtered with
cheese cloth and stored at 4 °C prior to freaiment.
Before PEF freatment, 18 ml of each incubated
culiure was inoculated info 1,000 mL of oranges
juice for a final concentration of approximately 10°
colony-forming units (CFU) / mL of microorganisms
at 4 °C and held of 37 °C for 12 hr in order fo
acclimate cells prior to PEF treatment. For number
of viable cells before and after PEF treatment, the
fotal plate count method using nonselective growth
medium (nutrient agar) was performed at 37 °C for
24 hr to count the initial and surviving number of
viable cells in PEF freatment, thermal treatment and
control orange juices. For PEF treatment, electric

field strengths of about 20, 30 and 40 kV/cm

corresponding fo the pulse voliage of about 10, 15
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and 20 kV, respeciively, and pulse numbers of 10,
20, 30, 40 and 50 pulses were used. Pulse duration
fime and frequency (number of pulses per s) were
set at 10's and 1 Hz. For thermal treaiment, orange
juice was held of 70 °C for 30 s and then was
cooled with cold water from a cooler to 25 °C.
Table 1 shows the ranges and values of variables
investigated.  In this study, Hunter lab Scan
Spectrophotometric  colorimeter (Hunterlab model
ColorQuest XE, USA) confrolled by a computer that
calculoted  color  ordinates from  the reflectance
spectrum was used to measure the CIE (Commission
Internationale I’ Eclairage) values, classifies color in
three dimensions; [*, brightness, a*, red o green
color and b*, vellow fo blue color. Wavelength
range of this spectrophofometer was about 400 -
700 nm. Three replications of this experiment were

performed.

freatment

3. RESULTS AND DISCUSSION

The experimental study of the micro-organisms
inactivation by PEF treatment was carried out for the
electric field strengths between 20 and 40 kV/ cm
and the pulse numbers between 10 and 50. Fig.2
shows S. aureus on nutrient agar after PEF treatment
compared 1o confrol sample at electric field
sfrengths of about 20, 30 and 40 kV/cm for pulse
numbers of 10, 20, 30, 40 and 50 pulses,
respectively. As shown in Fig. 5, an increase in the
electric field strengths and the number of pulses rise
fo an increase in the inactivation of microorganisms.
I was observed that no viable cells affer PEF
freatment of orange juice af the electric field sfrength
up fo about 30 kV/ cm and the pulse numbers up
fo about 20 pulses.
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50 Pulses

(@) 20 kV/cm (b) 30 kV/cm (c) 40 kV/cm

Fig.2. S. aureus on nutrient agar after thermal and PEF treatments compared fo
control sample at electric field strengths of about 20, 30 and 40 kV/cm
for pulse numbers of 10, 20, 30, 40 and 50 pulses.

Table2: Variations in log cycle reduction of S. aureus with number of pulses at different electric field
strengths.

log cycle reduction, CFU/ml

Number of pulses

20 kV/cm 30 kV/cm 40 kV/cm
10 5924 5924 5923
20 5921 5923 5924
30 5923 5.924 5924
40 5024 5024 5024
50 5923 5924 5.924

Table3: CIE, DE, pH, Viscosity and TSS values of orange juices treated by PEF and thermal.

. . . DE Viscosity 1TSS

: a b Value pH (cP) (Brix)
Control 3866 687 8.80 6433 425 3.3
Thermal treatment 3921 609 702 6232 349 3.3

20 kV/cm 3867 7.06
30 kV/cm 3887 596
40 kV/cm 3890 692

663 0146 341
614 06196 344

PEF treatment

O O O|O|Oo

1 ]
1 ]
628 06201 345 13.3 ]
1 ]
1 ]

[T [N —
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Toble 2 shows the variations in log cycle
reduction with number of pulses at different electric
field strengths. Higher electric field strengths were
found to have higher log cycle reductions of
microorganisms. At the same electric field strength,
the log cycle reductions increased with increasing
the number of pulses. At electric field sfrength of 20
kV/cm, the log cycle reductions of the micro-
organisms were achieved about 3.7, 4.0, 4.1, 4.5
and 4.3 CFU/mL for number of pulses of 10, 20,
30, 40 and 50 pulses, respectively. At electric field
strength of 30 kV/cm, the log cycle reductions of
the microorganisms wereachieved about 4.9, 4.9,
5.0, 50 and 5.0 CFU/mL for number of pulses of
10, 20, 30, 40 and 50 pulses, respectively. At
electric field strength of 40 kV/cm, the log cycle
reductions of the microorganisms were achieved
about 4.9, 50, 50, 50 and 50 CFU/ml for
number of pulses of 10, 20, 30, 40 and 50 pulses,
respectively. This study showed that the PEF
freatment achieved 5 log cycle reducfions of the
microbial viability af the electric field strength larger
than 30 kV/cm and the pulse numbers larger than
20 pulses.

Table 3 shows the CIE, DE, pH, Viscosity and
TSS (°Brix) values of unfreated orange juice (control)
and orange juices treated by PEF and thermal
processes. In the orange juice freated by PEF and
thermal processes, L* value is higher than
the unireated orange juice, showing stafistically
significant differences. It was showed that a*and
b* values decrease on the juice treated by PEF and
thermal treatments with regard to a* and b* values

of the unfreated juice. There is a stafisfically

significant decrease of the DE and pH values with
regard to the DE and pH values of the untreated
juice after PEF and thermal freatments, although it is
not an important difference regarding quality. The
viscosity and TSS values of the PEF and thermal
freatments of orange juice do not present significant
differences in the viscosity and TSS values in
unfreated juice. These results agree the ones
described by Corts et all? after applying PEF

freatments for the orange juice.

CONCLUSIONS

Inthis study, the inactivation ofmicroorganisms
(S. aureus) in orange juice was experimentally
investigated by the fotal plate count method for the
electric field strengths between 20 and 40 kV,/ cm
10 and
50,respectively.  The quality of PEF processed

and the pulse numbers between
orange juice and thermally processed orange juice

was  also  compared. Specirophotometric
colorimeter was used to measure the CIE values in
this study. Both PEF and thermal freatments reduced
the population of the S. Aureuss inoculated in
orange juice. No viable cells were observed after
thermal processing of orange juice whereas PEF
freatment achieved 5 logarithmic reductfions of the
microbial viability af the electric field strength up to
30 kV/cm aond the pulse numbers of about 20
pulses. Finally, an important difference regarding
quality was not found in the CIE, DE, pH, Viscosity
and TSS (“Brix) values of unfreated orange juice
(control) and orange juices treated by PEF and

thermal processes.
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Abstract
Derris root production with hydroponic method for 7 months yielded 136.17 g. of fresh root/plant

which was higher than that growing in mix soil af 51.33 g. of fresh root/plant. After examining amount of
rotenone in the root with HPLC, it was found that derris root growing in mix soil contained rotenone 0.048
mg/ L which was higher than that growing with hydroponic method at 0.02 mg/ L. Furthermore, results of
using of high voltage in a form of pulsed electric field (4.7 kV/cm) for 30 minutes, instead of using water
only and water with alcohol 95%, to enhance efficiency of rofenone extraction from derris root illusfrated
that the sample of derris root extracted with water had higher rotenone, increased to 479.41 mg/L from
200.96 mg/ L. Amount of rotenone in the sample of derris roof extracted with water with alcohol 95%
increased to 567.350 mg/L from 451.73 mg/L after using pulsed electric field. It was obvious that the
extracted derris root from pulsed electric field contained higher rotenone. This would enhance the efficiency

of derris roof extraction efficiently for pest confrol.

Keywords: Derris Root, Derris Root Extract, Rotenone, Pulsed Electric Field

*E-mail: surakan.tatun@gmail.com  Tel. 054 342553

12


mailto:surakan.tatun@gmail.com

asmuct enciu a: osnu laanna, orsansaveinalulagiudenssy, auui 2 1aun 1, 1aukan 11-19, 2561

1, unun

wilva fomeIneneansin Derris elliptica
Benth 1ufiwidnegluisd PAPILONACEAE 1Hulsf
Fesilauduaigsenmululfunazauesils
wiithdiaaoeitily Sdnenmnisfiunisdastu
fdausasdngiislévatoniio 1wy dsseu e
T asdnuds warsueuiideluiivdnualdiainseg
dmiudvesiumslnaiithunlduselovd fe Tu
duree31n Fesnvesiumslnaiiansdidnlunis
panqw3 Ao a13137Tuu (Rotenone) fiuszuna
3-10 Wesidus lsfiluudneglunguueisoflavonoids
finalnluniseanguisudinszuaunismelaves
wasdagiy Inelsiluudnlusumunisiadoudne
Electron Tuguiunisasiandsnulululaneuie®
ylusasdngieinensnszaunszane ndande
nsean deaunavesaneuazmeluiian 1siiluy
Wuamsideuaaeldbluanizund Fsdunieing
Tufuanlusgeduansisiluy uazaanednduans
Laififin™ drwivanuiduduresanslsiluui
Uasadudmsuuiinaaiuisannanslalaiiy 10
ppm™ wazaasgruneeglsuimualisianslsiluy
ANANgRg UUKANAN e YT 0.04-0.1 mg/kg P

& b

(n) sumslua

1]

7

nsafmanslsiluainsinmnslwatiy dawla
feuldeg 2 38 1éud maafindeionuea 3onnsil
Ladgsenuasisuyulunisadngs \iosanenuea
Pldadniisiaiune wazn1sualulddonioans
Fre1n Feinldusunalsiluudaaududusi
fUsgdnsnmlunisdngivunssinanas d13sns
afindedndudniBnisiddunus Taonisisn
wslnauuliwanazdenluu3ua200 - 300 N3y
ot 10 - 15 ans wrld 24 Falus S luldindn
Fagdin ABTnunsnsarnsoriilddienuies us
desansnmeluaiisiawnssazldiaaiuiuly
MHEARTIN FetuasAIsINIansatafaeiseue
Ry 1w nsadase i Tugdvasauuli
Wad (Pulsed Electric Field) wiiolanslsAiluuiid
ogflusin gnataoonulutsinadundu nsars
arsannfameauulndnvad umaidanasia
nszualiihifanuduvesauulings fdnwasy
WHudamaz (Pulse) uidiedeits Taodiudn

a &

dianlnsalugisnandus Aenstiauulniiniugs
dldnInsandulaiuimeeaiiy tian1swieadnla

WinUsgaluihiievuead elin1sazauseq

@) 51n9m19lva

dl 2
A 1 dumsluanazsinunslua

13



asmuct enciu 1a: osru laanna, orsansaveinalulagiusenssy, auui 2 1aun 1, iaukan 11-19, 2561

T fdevineadauiliilaanuduaulni
winneenudtawulninings Jedanarinli
AanisusnveuBeviuiead @ Faagldinanduun
wazviliAnUsIngM3alfiienin Electroporation
w30 Poreformation AeLdevfuigadiinnisuan
g dsaliidoruwadidnuaznsidudedon
Kty fnslvewdh - een vesansnntiu

Tumsudnsnmalna muifseaudosddiomm
TunsUgndie 2 ¥ Fsazanunsa iunandniilothly
aﬁ’mmﬂiﬁiuﬂéﬂmsﬁ‘%miﬂqﬂﬁu dnlngjagldis
Untdhasgnluwtasvunalng dwnsiiusnsold
ussTNNLAETuReuigienn nvedsldusinad
ffon FMatuTenrsmiBnandaluguuuuduilils
USmnaassinanntu Minalunisudntosas iy
Bnsvgnuuulifulussuuvedlealasiuing
(Hydroponic)

o

WU

4

nansinnslualaedsnisugnuuulinu ielvld

aqfinLia@nyinis

v
o

FausuAdeiiaed
USinavessinunnninisnnsugnuuuiiluaiily
Uagudmsuinnadaanslsilun Ingazdiisnig
nansINanenaulgaslulanalvd uavay
Mnsiseuiisulseansainnisainanslsiluu
snsnmslualagldaunulniiadiiiossiinaia
AananuUssenaldsiuiunisadiaanslsiluwain

sinuslualaegnafiusyansnnuasiunyay

2. 38N"SHVY

WiguileuTsn1sugn sewinedsnmisugnlagld
Auwan wazn1sugnuuuliau (Hydroponic) wus
vanilu 2 38 Tne3Fildauszugnlugumizndn
wens 8 i e 8 B ge 16 T Audldugnidu

'
a

AUNANTTNTIAUNANTENING AUTILBUNTL TG

N

Jopen e 1:1:1 Wisuiilsuiunisugnuuulsau

Tngagldnisugnuuutingn (deep flow technique)

14

Tunssenawanadndusutgnidifvun 17 # fu
arsazatesmosivliusiinazaet gas A
waz gns B ynduanit Tudnsuedeae 1 Iaddns
w0 1 1 ans wasdinaifinornialuszuulgniag
Huau IneisansiBagiinisugnitonun 12 4o ax
5 #iu Ugnlulsaeumdnedesiulaas daazviinis
Ugnibuszezinan 7 deu wdsanduriinigfu
foya thaiindtanua (n3u) dndnanan (n3u)
thwiinsinuis (n§a) dmdnddusaslu (n) uax
Usnaanslsiiluuifleglusinvesudazisnise
\ades HPLC Tnefinnizvenniosdedl Flow rate
1 ml./minute, Detector UV 280 nm. Column
ODS 5 micron, 4.6 x 250 mm. with guard
of the packing material,

Mobile phase: Methanol/Phosphoric acid 70/30

column same
mix and degas before use, Calculation
Y = 17438 (X) + 187783

Y = Peak area sample, X rotenone

concentration (ppm.) @ ths1nmsluaandiléan
nsUgnlufunandau 1 nu snualisziden wus
sanlu 2 999 az 0.5 N3N YausNazYhNsafadae
Ydaiissegaiies Tnemsiuth 100 fadans
Wisuiluiuad 2 lngldnisadafelensiuea
95 Woesidud saufuih Feaziduiensiuea 95
Wodidus Tuusudh 10 fiaddns Usesdisls 1
Falus arnduiintiadluldasu 100 fadans
wdntuhdetes 2 YANITNARBY UEIUNTT
afaiuRusasauuliiavad (PEF) fia1ves
aunlnii 4.7 Alalaad/wgudiuns 1uian 30
Wit legvinsduiinArgamad (1), AnveIuded
azmsﬁwﬁwm (TDS), ANl (Eo), Ay
Junsa-wua (pH), Arvesudeitldazaratstamun
(TSS) LLazmmiQﬂﬂﬁuum (Absorbance) 7iaa1u

g1IAAU 245 UNTULUAT NOULALHAINNIUNISENR



asmuct enciu a: osnu laanna, orsansaveinalulagiudenssy, auui 2 1aun 1, 1aukan 11-19, 2561

menseualniiiusaiugs PEF wdeaintuiiainig y = 814.20(x) - 79.128 (1)
aanduuasnld luawiumyiuialsiluuain
aunsdunTINIinsAnwauaa lng#l R” = 0.9893

(x = AN1IgaANdunas way y = Usinalsitluu ) 7

msUgnuuuliiu nUgnlufusay

[ L]
.
® ®
=

[
b -

M 2 damaveaesdIeudisuisnisugnmalvaiiiendnsin

] Y = = a2 a v =
i 3 fsnsneseudSeuiisuussdnsainnisainastsiiluuainsin
mslvadgawulninusiuas



asmuct enciu 1a: osru laanna, orsansaveinalulagiusenssy, auui 2 1aun 1, iaukan 11-19, 2561

3. Wamsdvy

nda1nnsTeuisuisnisugndunialag
senI193EnsUgnuuulsau wagdsnisuanlufu
nauiiendnsin Tugieszesinan7 Wou laglivin
nsifudeyaifiotlulinsedludiures dimin
571 (@) dndnduazlu (@) divinsn (an)
wazdmdnsnuisainnsileuuisdeinios
9UTU50U (Hot air oven) WU11 HANITILATIZ AL
AnuuanAatuegddoddglunng A1 lned
An13Ugnuulidu ddrvesimingy (an)
droninduuazly (an) dwinsan (aa) wazdmdn
510Ut 11An138nnsUgnlufunan 7 686.17,
550.00, 136.17 wag 34.07 NSU/AU AIUAINU kA
Tsmsdnutmtinsnuisetminsnanil 25.02
Woedidud neitsmsugnlufunaulsiiminegi
327.33,276.00, 51.33 way 19.55 nsu/fu
pudy waglisasdauihminsnuisdeimin
sInanl 38.08 Wesidud wasiilerdegasnan
yasusiazinisugn lumsradasizvimanslsfiluui
flegsneinies HPLC wud Tusnmalvadiugnly
AunaniiAveIanslsniluy 0.048 Jadnsu/ans
snnndnlusnitugnlusuuuuldiu 7 0.02 fiadnsu/
dns mnmsdanadamuingniiléainnisugnly

60.00 46.90
60.00 1250

34
0
)

milan

35.00

|

TOS(mg/L}

mUula+PEe

63.00

munldr+uaanazad

ad 5 sinvelvaiilaannnisdgnlu
syuulihu

Aunau fuwavessiniilugni wazdvessnidua
ihmadudawieuifisufunisugnuuuliau 7d
Snwagressnlusruusndes ndsainthaisans
sinslviaita 2 gn it 1 1ddwan wazeeit 2 19
driddnsaufuiensiuea 95 Weddud uviinis
ataiudnausliditad favesawulnii 4.7
Alalad/rufiuns Wunai 30 ni waglaviinig
JufinA1ee Agun i, TSD, Ec, pH, TSS waze
nsgnauuas fanmil 6 wuindaedrsansadnd
AunsafafisAnsdenssualiiiussdugs PEF

U AAINITILATIZUAE) LANTULANATID Y19

159.00

78.00

640 55
557 670 ¢ o0 1 op 1.00 300 3.00
A—

EcfuS/cm}) pH TSS(mgfL}

thnla+upanasasd+Per

il 6 Argamadl Avesudsfiazanetvionue anisiilai anadunse-wua

wazAvawdaftliazanstniaunvesansain Aendaannisane sruaunulniiad

16



asmuct enciu a: osnu laanna, orsansaveinalulagiudenssy, auui 2 1aun 1, 1aukan 11-19, 2561

tuddey Tnsianiee TSD way EC S9iegneans
afeildaianindudu 79.00 fadntu/ans
uay 159.00 lulasBiuud/uRiuns augieu 91n
Bl 34.00 fadnsu/Ansuar 69.00 TulasTius/
WURLUAS AILEIRULATEI8E1e d1satafily
dasuiuiensiuea 95 Wesidud Tendindu
v139.00 Tadnsu/ans wag 78.00 lalAsdiaug/
GuRns audduaniud 21.00 fadnsu/ans
war 42.00 lalasuus/AduRuns audidu nsi
A1 TSD wae EC iiindutiy drunisorafunasn
Mnasvsiaidodlusnmalua fislusiduans
wnuassluthuazansiiavansldlud waavidolua
sanu il Aun1endandisadidenie au
wann15ves Electroporation © uazn1siie TSD
way EC wintu Sdwasior pH vesansain tnedl
A18AA931N6.40-6.70 LU 5.57-5.69 nd1a1n¥i

600
479.41

n3nAIn1seanduuas (Absorbance) fiAanse
Adu 245 wluLes WU fegeasaineIngIn
wislnafiadngretadan vian+PEF vawan
SufuLeanesed uaziniasuiueanosed+
PEF $iA1L911AU 0.344, 0.686, 0.652 Wag 0.794
puddu waziiiethAinisganduuasiilalum
USunalsilunannaunisidunss
y = 814.20(x) - 79.128

1nefl R2 = 0.9893 (x=A1N13QANTULAY, y=UTH0
Ts#luw) wuin dUsunavindu 200.96, 479.41,
451.73 uaz 567.350 faansu/ans auasu Taedl
faAmaganauuas uazalsfluudauunnsis
fueehaiifeddey Feiogrsarsatnainsinma
Tnafieunisatadiudussaulniiwad sz
nsganduuas uazUTaadsiluuiuiu wansi
aurnlirWadddiunseduinlisinnislva

YanUdsganseanu i

567.350

400
200.96
200
0.344 0.686 0.652 0.794
&

0
;}'\\")g ol ¢

m Absorbance  mRotenone(mg/L)

a | P ' Y] ' o
Mui 7 amsganduuas wagalsfiluuludiegwansatasinmslua
Mewaiaiiudnsenseualniussiugs PEF

17



asmuct enciu 1a: osru laanna, orsansaveinalulagiusenssy, auui 2 1aun 1, iaukan 11-19, 2561

4. asdwamsnnaoy

TS UEUIsNsHARI IS nanle
sUkuvwesUgniu nuth nsUgnuuliudly
arsazaresnesfiglunfoutuidldugnld
wanlunisugn 7 wWeu a1unsaliuIununands
sInaAda 136.17 n3u/Au unndin1suanludu
wa 7 51.33 n¥u/#u uin1sugnlufiunasazle
Snsdmiminsnuisdetimiinsinand 38.08
Wesidud uinndnisugnuuuliduil 25.02
Wosidud waznendea1nn1suifiieg1a51nnIg
Inaanvesusiazinisugnluviunaiminfuly
asraUsaEnslsiluusemios HPLC wui
snalvadildinnmsdgnlufusanlvidvesansls
filuudl 0.048 fadniu/ans geaninIBnsugnuuy
155 91 0.02 fiadn3u/ans usegnslsinunswan
Tinmilnaimieisnisugnuuulsauliuiunuves
immmdﬂuai’wmuéfml,azL’;aﬂumiﬂqnﬁwhﬁ’u
Snvadianunsaviinisiiuisasniitethunldeuy
Igiuazldussnutioondn daunasiinsiaun
LﬁmaﬂudwmmguLLUU%’%qumLazqmﬁm
grmsfiald saulauisaninuindousineg fiag
danasenissaiviavesdumalva woasliled
a1slsiluusnanelunsinlUldusylevsdseluuay
Haannsdmalulagvesnseualuiusedugaly
sUvesauulniiad wldifinusyansannig
afnansTsfluuainsinmsluy Wiudiuainnisade
Fredvdnfissegiauien wagdudarsiuiu
LeN51Uea 95 Wasidud nwuin awaldild A1 TSD
way EC lushednaiiuty Fadedrsansadadild
dnvandlaniiududu 79.00 fadnsu/ans way
159.00 lulas@wud/iduRiuns arndud 34.00
fadn5u/ans wag 69.00 lulasTuud/GuRiung
wazfegreasafniildtiansiufuiensiuea

95 Wasidud WinTudu 39.00 Jadnsu/ans was

18

78.00 lulas@uud/idufiuns 9 ndud 21.00
fladnsu/dns way 42.00 lulasBmud/iGudiuns
91nN1571A1 TSD wag EC iutuiy daunilvens
Huwasnanansunadaifeglusinmslva sislugd
Huansuruaeslunh wavansilazangldluth van
wiolnagenunfisifunendainiisadideme
AUVdnN15Te9Electroporation wagn157iAn TSD

=

way EC indy Ssdanasionn pH wasa3ann laeil
A1ANAIIN 6.40-6.70 LT 5.57-5.69 N13LATIZN
Ainnsgandulasues Megrasainsinued
ALETIAAY 245 WILUAT NEURAZANEVEIIN
miaﬁ’mLﬁuLauéﬁanamalﬂﬂ’]LLiwﬁ’uqﬂugﬂﬁuaa
auulniiwad wuitdedisasainainsinmig
nafiatadediudifiinisganduuanisdud
0.686 Fedenalalsiluwintwiy 479.41
fladn3u/dns ndndislAnisganduuasil 0.344
Usuaulsiluuindu 200.96 fadnsu/ans uas
arsafnsinmialnuiiatadagdidansiuiu
ens1uea 95 Wesidud fAnsganiunainie
ndsannisafaiiadusenssualniiusfugs

Y

Wiy 0.794 uazUTualsiiluueg 567.350
fladn3u/ans WNTuInBud 0.652 way 451.73
findnsu/ans mudeu Fesa0g 198158 ma1nI N
wisluafidunisadaiuiudeauiulniivad
fiansgandunas uasUTunalsiluudiiniy
wansawlniiad dunseduiiisinmalue
UanUdewansesnuniiiniy Sudunaainiinszuiu
msa%’wgwquﬁwﬁqL&Uaéﬁuaﬁmmﬂwaiuiwdw
aurnldrWadluan1uidudeanieldans
Iﬁﬁiuuﬁﬁ@mauﬁ’aLﬂua’liLLﬁuauaa&leaaaﬂm
IFnnundn 1 when lushethsansadaiiainge
dddiiosegnaiien wadauulniiad S

Winuseansaanlunisadnaisannsinmaluale



asmuct enciu a: osnu laanna, orsansaveinalulagiudenssy, auui 2 1aun 1, 1aukan 11-19, 2561

Fatluseansnnlnafeatuieanased Wulaniad
EWAUIAITANAINNI NN b nanbudeely
LeaNesa WisanaA ldanglunisaianazaiunsa

W nduansadiawuundlasaly

5.0nANSSUUS:NA

vavauAMnauIden1sUszenaldlniradialy
NUAUNFIULATAWIRARY Fnerdenalulal
WaranIngIn1s wazguduuAAInTe-dnd

uvinedowaluladsigunadiuu 1Baiile
guUnsal uaztaIesarsaulniiiad veuna
aanduideuaziauniilviuatuayudiunidy
ns@nw1ide veunaantiifemaluladinumsi
Boilogunsal iefesilolunisnisuansadinain
INalva wazTaUAN ANEINAANTNITUNNG
7 1 fovfoidosivg AvaedinsevimiuIuuans

Tsiluulushegsansannainsinmalva

6.19Nad1sH D

[1] A. Sottikul. 2008. Product development from
Derris root fo confrol cabbage aphis (Lipaphis
erysimi Kaltenbach) The Graduate School
CMU. 99 pp.

[2] Matsumura, F. 1975, Toxicology of
Inseeficides. Plenum New York. 598 pp.

[3] Dawson VK., W.H. Gingerich, R. A. Davis,
and P. A . Gilderhus. 1991. Rotenone
persisence in freshwater ponds : effects

of temperafure and sediment adsorpfion.

North  American Journal of Fisheries
Management 11:226 - 231.

[4] Lehman, AJ. 1950. Some toxicological reasons
why certain chemicals may or may not be
permised as food additives. Quarterly Bulletin
of the Association of food and Drug Officils.
us, 14:82

[5] WHO. 1992.. Rotenone health and safety
guide ( Health and safety guide no.73 )
World Health Organization, Geneva.

[6] Chatchawan Kantala, Veasarach

Jonjaroen, Nattayaporn Suacumsang, Papol

Sardyoung and Panich Infra. 2560.

Development and Preliminary Test of a

Laboratory-Scale Pulsed Electric Field System

for Inactivating Microorganisms in Orang
JuiceJITR Vol.1 No.1 Jul = Dec 17 RMUTL,
15-25 pp.

[7] Pitiyont, V. and A. Sangwanich. 1997.
Extraction, Isolation and Identification of

pesticidal compound from Derris ellipfica. The

second Conference of Agricultural Toxic
substances division.Department of
Agriculiure. P. 84-92

[8] ). P. Clark, Pulsed electric field

processing, Food Technology,

vol. 60, no. 1, pp. 66-67, 2006.



asmuct enciu 1a: osru laanna, orsansaveinalulagiusenssy, auui 2 1aun 1, iaukan 11-19, 2561

20



ANSSU

Un 2 auun 1 unsiAu - UNuUiauU 2561 Urdng1aginAlulagsSTEIUIAE iU

s o1sansdvuinalulagud

ourne| of lnovotive
Tech~ology Rasecrc

n1suSudsusUivuna:inAtANISWanniu AJYINIVUIA 200 ans
qnw dold la=waug urdlsm*
ANINANIUNAUNY TNIRENANTUNAUNY U INeIAeUsAIT 8.4ded 2. walan 65000

Fuidle panAw 2560 eUTULe SuAw 2560 wWeunseaulatl duau 2561

© 2018 Rajamangala University of Technology Lanna. All Right Reserved.

unARgo

Afeidifunsinimsiouiisunmunmiunsaiugninildannssuiunmsndn veanimniu
yuIn 200 a5 Tngsinsusulgesunuudmfumaianisuandiu Ingldinsnduguiansiule 84 7
naiugunsainsainsedluludosnsndiviiaindaiiiu 200 dns tneldvhnsuisudisunatesaunim
duslensiuauuie 3 5ia fo Au 918 uasuNAUR NNEANY NI RNEUMUURSRLAURUAL
Yourgilgumgiiaduganinenduuuulifouiuiunuieu Wesenauuiuanuieudiguaudily
nsadafuarmouandilumlilianufeudiemgusssinialddie annisgydoaruouvoan
wnsutazansrozailumsiauld uasauuunaumaziigumgiaeand 735.1 ssmwaidua THnanly
n5Uan 70 Wit Ysinasuiindsls 4.6 Alan3u AvsinalsiBudy 25 Alansu :mnmsveaeunisge
Fulelofiu nuinpunduildauuunaviiidiinsgadulelefugeaainiu 910.4461 fadn3useniu
wasdfuifinsnzgagail 1725114 smsnaunsensy uasUSinmssnguvesniuil 0.082566 gnuier

P 1%

WURATHONTY uazliA1AUTouLNNgn Wity 7,177 uraelsensy

ANEIALY : LN 200 ARS, auURUANNSEY, Asualuwdy, a1y

*IUd: renewaboy@gmail.com
AWADDIUNAINU SNENGEWADLIUNAINU. UFNIDNENAEIUISFIOS

21



J lTr\) Journal of Innovative Technology Research

January - June 2018 Rajamangala University of Technology Lanna
Torht :l:gyva o

Improvement Model and Charcoal Production Techniques

with Stove Size 200 Liters
Lutfee Seni and Pisit Maneechot*

School of Renewable Energy Technology, Naresuan University, Muang Phitsanulok 65000

Received: October 2017 Accepted: November 2017 Published online: March 2018
© 2018 Rajamangala University of Technology Lanna. Al Right Reserved.

Abstract

This research aims fo comparative the quality of coconut shell charcoal obtained from the production
charcoal kiln process of 200 liter by improve model with production charcoal. Using the 84 generation
charcoal bumers, the cone device was added fo the combustion chamber. Made of 200 liter fuel tank. The
researcher added insulafion 3 types insulation are soils, sandy and rice husk ash. The study found that the
insulated charcoal kilns have an average temperature higher than the non-insulated charcoal kilns because
the insulation has the ability fo block the heat from the inside of the sfove does not heat transfer to atmosphere
easily. Reduce the heat loss of charcoal furnaces and reduce the fime to burn charcoal and rice husk ash
insulation has a maximum temperature of 735.1 degrees Celsius. The time if fakes fo tum off the burner is
70 minutes. The amount of charcoal produced is 4.6 kilograms at a starting volume of 25 kilograms. From
the iodine number test found that charcoal kilns used rice husk ash insulation had the highest iodine number
value 9104461 mg/g and has a maximum specific suface area 172.5114 m?/g and the porous volume

of charcoal at 0.082566 cm3/g and has a maximum heat value of 7,177 cal/g

Keyword: Stove 200 liter, Thermal insulation, Carbonization, Charcoal

*E-mail, renewaboy@gmail.com
School of Renewable Energy Technology, Naresuan University
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Abstract

This research is mainly aimed to design and develop of a Profotype of a Microbial Inactivation
System by Pulsed Electric Field for Industrial Scale in liquid food by designing the uncomplicated sfructure,
fewer components, low cost of developing and maintenance and safe for operators. The structure was made
of stainless steel which presentedwidth = 0.9, length = 1.4 and height = 1.8 meter. The pulse-electric field
system consists of a confrol system, high voliage pulse generator, variacs, capacitor, spark gaps, diode,
resisfor, continuous flow freatment chamber, pump for controlling liquid food flow, flow meter, thermometer,
flow Meter, thermometer and Initial and freated liquid food containers. The developed system generated
electric field intensity over 25 kV/cm, electrode polarity less than 20 kV, output current less than 2 kA at a
pulse width 2.5 Ws approximately, Pulse Repetition Frequency (PRF) was in the range of 0.5 - 2 Hz, liquid
pressure around 1 bar, liquid flow rafe about 1 - 5 L/min, production rate is 60-300 L/hr and the energy
density is 10n kJ/L (n; number of pulse).

Keywords: pulse electric field, liquid food, Microbial Inactivation
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Ladlsinnsiinusznngll fuds 2 dadifinace
msaaﬂLLUUﬁﬁamisqa‘”ﬂwmxmqmﬂmwsuaasziaa
wazTanildvindidalnsauazauiu uarluvieds
yuadurugugnaalvgsessudnsinisiva
funduardeddussduiadiigamuiuludae
\ieagdnwseduvesauulndi lunsesnuuy
Tafladlnaailldnaffigafiduituguinaisve

YUIN 5 LWURLUAT

CE——

i)

Electrode connector Stainless Steel

|- FV Electrode

\

Stainless Steel Connector

— Teflon Casing Layer  (product Inlet/Outlet)
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erspec MiddieLiver Product Flow Conduit

JUN 6 vianiwsuuesdmsuldanie

T

2.4 e niduns39e
2.4.1 M590NUUULIZF 1A S0 ULUY PEF
Tusuifeiifaguszasdiionisennuuy
warad1afuuUUTzUUNITE T eqauns ddae
aunulnlihiadssiugmanmnssuluiniesdslagld
auulifinwadszduniaauiy Taeld ndesile
Yan guUnsal LazsruAIUANTanNTORAL LAY
wildnglulsemanaunudugiuaindalss e
Wz aNABNIIUTEAUTR U URNS Tneld
wmaluladfivurzaudiniunisldanu
neluuszna wazannisiannaluladann
AaUsTINA Fati Lﬁ@iﬁUiiqLﬂﬂuuwa Vosaiuie
floonuuy %éfaammiaﬁﬁmLsduyaa;a‘“uwel,umms
waafin liiAalsals wasiainuduves
auwliinneluiesandessdesiidiuinnin
25 kv/cm wazianwaziJunadlugislssan
1 - 2,000 ps sty Tun1sinwdazimuald
wseulnininelidasidninsaldiiu 20 kv uaz
fnszualuihgagnd 1 ka drdalugasnaniad

1 - 2,000 ps kagnnualiilonsinsluavos
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wdeshueglugag 1 - 5 L/min inufuves
w3esumeluinfuanufuusseinia fe 1 bar
sunuugnesnuuulasasislvlidudou 91w
fudulsenoution anunsoneadiehAuAzen
wazUsznoufindslding wazaandunue uas
uonaniivessiefieenuuuazdesiiaaiy
Uasadslunisldauuazinisingednwsi Tng
Sunsedudunsnasiniuainiessnie Ao
lihusageiidnelifudabiininsaflegdiluidio
a¥1eauulnliniifiannueiengs Fadunsreain
Ilflusgsaruisarinlvanaslalaesinnis
avliiifansluihussgauasgadiinisdouste
i nsuengUnsalluiussaslag senainiu uax
nsl#faneuiuiifauiduauuliiiiisaweliie
Josdunisifindseniglniuaznisdnisasiniy
TuvagUjuRau uaznistesiunisunsnszany
vosauuliluazauuusindnduainszuug
FUFTRIUMIEgNNIINIIed wagszuUnIIAT

lassasisveaiaiasduiuuanzfIdelaii

v ¥
[ = a =

N1598ALUUTEUUNISEUST0aunsdnae

3

aunulndwuunadaslddnyarnisvinauees

'
P

sruvlugduvunisiinudeliles daudsenau
flugruvessuunisdududogduniddae
aurnbiiuuuiadusenoudie szuuAIUAN
wraselihussdugauuuiad aunsaluanng
faya (Oscilloscope) fiosainide Juaiunu
nsluavesidu gunsai¥asamnisivavesidu
wmoflufinef wasdaussginduiedouuasnds
nIrUILNITINLYEITEULIEENdulnensli
InadounIosnandafunandn 1igrecan
\Wogaundiddnuas furtensinszuendeuuny
$muariitadidninanduluazgniteusadulwih
nszuansaLUUiadifioad ey i difianudy
aenelusiessintoadszanm 20 kv/cm danalsf
QauvEdiegluomsiamdeiniesiuiiiiuiily
Turessindengninanefienszuiunisdidniag
Tnstunasndsnniuriessnifoudueiosiuay
gnihluiAuliludafunandndsuandlugud 7 - 8

AUAIAU

High Voltage Pulse

Generator

Oscilloscope
6000

[nin]
000

HV Probe

Treatment

@ @

Chamber

o
=
" 3
©

Initial Orange juice

Flow Meter  Thermometer

Wit

Treated Orange juice

JUN 7 szuunsfugaderdunigluidumeaunulihuuuiad
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[ High Veltage Genarator ] g

2

()

35U 8 (n) dudsznaunaniATesiuluy PEF (1) Judiugunsaldunuuiases PEF

AMFUNTEUIUNSHENATORNAMTUDRAMNTTUTEAUNAE LY
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2.4.2 N1500NUUUMAZ AT 1UaIF L0 PEF
199s5unasTnelndusedugeuuuiad
vhnthiaausedulvihgsifdnuas Bunuuiad
iogelitutasidninsnnelurecsnde aelu
1935Usgnounly unasdnelniiusaduge
nszlansa (High voltage power supply) f7
Fuvulitihiiaiuaunissauszqluii (Charging
resistor) ATUNBLADIANNTUALENNS 191U (Energy
Storage capacitor) uazgunsainuauiiiaauly
Ium‘iaam%dqu‘ﬁu Spark gap, Thyratron %5©
Ignitron 1udu lnendnn1svinanureeasiedng
wssiulnfusegenseuansadiudadiuniule
ATmesiitosnuszgazaundeiu uaziile
gunsalaindevianuagilvia dinesaeusza

WAIUIAU99IMNAN BUEN TV UG INYES

Charging Resistor Switch

19938AuarA18UTTRUBIRIAUUTZY Taaunsom

AUl idnuazaeUsezliainaunisi 1

way dumsh 2 mudey ©9
;[
V, = V,(1-erc) (1)
;1
ch = VoeRC )

We V., Aewsssulninainnisdasey V.,

Aowssdulniiiainnisanedsey VY, Ae
wsasulnidunn t Aeviaiildlunisuiausey
R AB@IA1UNIU Charging resistor Lag C Aaf7

ANUIBIBSAMS VAL AUNA Y

WMA——e—0 0 S

2

=

]

()]

High Voltage Capacitor Treatment ‘_.E

Power Supply Chamber g

Time (us)
A d
(n)
Charging Resistor Inductors Switch
00— )
x
=
’ ]
Capacitors %
High Voltage Treatment =
o
Power Supply Chamber >
| Time (us)
4 4 4

()

JUN 9 1asunasanglnihusaduganuuiadiuuy (n) Exponential pulse

wag () Square pulse
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299598aunasinglifiuseganuuwadis
é’ﬂwngﬂﬂ?{mﬂmmu Exponential pulse Wag
WUU Square pulse ﬁaLLamﬂugﬂ‘ﬁ 9 ANUATINVDS
Fuarauiad (Pulse Width) #ildnnumaagng i
ussfuganuuitad 1udadeiifanuddyse
UszAnBamuesnisduduiegduns anunt
vosdgyruNadarnuuatstelniliazios
fidu1nningasaaninganiedisianiiead
Tesvaurnlufiudninnisiudsuuvas (The
membrane relaxation time) ﬁ?jmgjﬁﬂizuﬁm
10 ns 3aazhlidevueadvondoqduniaians
dremdndliinay IngamnsomAiauniwes
Fuanaiadldanaunisii 3 ©9
CR (3

r = load

We ¢ Aeanunisvesdyaaiad C Ao
ﬁhmmwmmﬂw%ma%ﬁm%’uaxauwé’mu LAy
R A8AIANUAIUNIUYBIDIANSTIANNITONIA LA

ngdunsn 4 8

@)

o d Aesvervieesindidninsameluvies
gd0 o Aeranmauiliii (Conductivity)
101013 war A Aefufinieluimunvesiessh
7o mmﬂ%ﬂqmaaé’agzywmﬁaémﬂgﬂﬂ?{u
usseulwiuuy Exponential pulse %agjﬁ' 37%
vesaussiulnigian Fevinliaanunineves
UARULUY Square pulse fiFnannninguaduLUY
Exponential pulse wass1ulunszuaun1sdu &4
Joqdunisiivuideusgangluomisiagds per

W agldndauvesszuuligaunn esainidu

45

ns5u3sluldmuseudaliinisandonasarulu

ETRe 7

sUkuuauseuanauifenuinlunisduds
e £ coli 91u7U 4 log mrwauruluiivuin
25 kv/cm.  @ggiAgndeunavan 297 kI/L &9

[

ndungadsluvesssuufeondsnuiildasie

€

a
o usUAduLUUNad I NLRasI gl ILT iU

U

3 Taganu1sanINa1IIUINATETE Y Y ILUY

e W

Exponential pulse Taanaunisin 5 7

V,’Cn
2v

Q (5)

We Q ADAMUNUILUUYBINGINUY V, AB

wsssulninnnIswsalsey C Aer1ANqUes
ANUNRLHDTENSUALAUNGI Y R ABAIAIY
FIUNIUYBIDINS t ABLIATNINUAN LT UL

Woqdun3d n Aeduiuiadnivun way v Ae

o

Usunsnieluiessnte dmsusuniudynyiu

WUU Square Pulse @1u1savinasauiitinaule

ngun1sn 6 ©°

Vi

Vlzn
Q = — =

v o (6)
dle v Aefidaussiulnihaneluszuy |
Aofnanszualniiu99szuy wag ¢ Av
AUNINVBIF Y UWa
lun1seenuuuunasdngliiussiugawuy
Wad AiidaeindadedoaunluiinfiAntuniely
Fosgndeazdeainnirauinliiiiings (The
Critical electric field strength) %BJL%aﬁgﬁuw%'Ej GR
uiTefiumuIaauliidngn wiee
aulifsuduiivaldiianisaiemssning

v
o

YDUNAINBUBNAVYBINAINIE U AUNTE T
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Charging Resistor

25 kQ Spark Gaps
VWV O O
3 Phase High Voltage
Transformers 22 kV. A A Diode 40kV/1A.
A a
Variac 3ph _ ( Capacitor Store__
380/400 V. &B g b~ 1pF 40KV T~ Load 5.14 Q
¢ L N N\

JUN 10 29sMIvhawresssuumsdudadegdunidluhdusmeaunulihuuuiad

wLdsuntasmudnuazsUinsueatogdunis
Tagazogiuszana 3.8 - 14 kv/cm uavU3uw
anuduvesauulniiinunsaudimiung
fudadeqdunisiivudovegansluemsazeyi
20 - 80 kV/cm U7 10 Uane2s95n15991uves
ssuumstiudate E coli Tuhduseauniluin
wuuiadunasdnolafinusefugeuuuiadd
sanuuvlussuuiesiiinaidsluiivesases
wirfu 5500 ¢t Tnefidnuaurvesguaduiduiuy
Exponential pulse‘ﬁ' YUIAAITYE Repetitive
pulses 5-7THAuUs¥NOUTId 1A yroIUMaId 1Y
Usgnoume ndsudaslniiuseganssuaady
3uld 22 kV @aunulniln Charging resistor
29 kQ fufuuszaiiin 1 uF gunseledng Spark
gaps Waz2993L5nAlWS (Rectifier) Wiowdas
wsanulndrnssuaaduliiunssduladin
nszuanTIdnsunaazsssuliinaInnisen
LagA18U39U04995l AU TR INENNTS 11
1 uay 2 AIAMUNINNTOSE I AURAFINUNEITNY
fioanuuuilezdosidruinnitdanaaingadl
ansnsonusoau il ldvendeqdunid Tavan

(A

dunnsh 7 aziiuinAanun e sdayanauiad

46

artuagiumanuiumulaiiesidudiinty
meluiosende Feauisameaiaudiuni
Tuinle windy 5.16 Teviu (Araniwanudn i
w38 Conductivity ¥a11inds pH 3.55 LAy
0.156 S/m) fetiuannisiuananiay L
Aundedyruiadannnisaieuszylin
Wiy 5.14 s
TunsAneEleiniss1aeInisyinauwes
99sundsdgliiusedugeiad 3 g
TuTUswnsy Simulink/MATLAB $4799551884015
vhaufananduguil 11 dnvaznisiauves
19953¥UsgnaumLnasdngliil 3 g 91
wsesulnihlviiuveainUgugiivesndaudadlniin
Taousadulifiusgefioanainveaiemisgiives
nifouladriIuIIsIBansTuaLUULRNAAY 3
wla wuuudad wazsunuFunIuLsIgLite
yiauszalituiivlsequasTounsalaindds

s a

AIUANNISYISIRALAaYITaUsEluniTasig

uwssaulihgaiad Wedrelifiuadianininiiey

U

eluioseinde JUN 12 LanmanIsAILIMAIY
lUsunsu Simulink/MATLAB
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=
powergui R discharging curment
e om i =
A - N — 1 changing
chaging current e ; *r
c
switching

Thraa-Phass
Theee-Phase Transformar 27k
vaoltage Source

Ioas
F o} capacitor storn L \_ ¥ load 2 L
: 1 uF 4 o >

ELLT I l
HR%% ’r b e mas o e Vi
L e, I |
+ %]
e J= —
:E V' capachor W isad
JUT 11 2995115918840 Simulink/MATLAB
% 10°
b : | | :
L R pems— e s R e
! |
S A T N — |
i | ! |
P e 4
I
A A N R
| I
7| OO N RPN | AP SR ORO—
| ]
I I — I — |
| 1 |
05 melevmmne | - s -
: i !
. 0,998 0,939 0,99 09301 0.9902

Time(s)

() wssrulninnATeuieRiLe

(@) usaiulnivasysauseq

Ul 12 nanisdwnasnelusunsu Simulink/MATLAB
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2.4.3 M3eenuuUla e IR0sinTe
ﬁawhl,%aw%aﬁmé’uégqL‘?juafgauw%é WJu
druuszneuiidfyesszuy PEF Tagvianiing
afeaunlnihilddmivsudadeqdunid
aelufesdieussnaudiedasidninga
(Electrode) @3ih Tanisderdnfuumassng i
usaugauuuiad warBndamilsiawintudanang
voaszuuLiiesidninsanieluesndelasu
wsssulnfr iz anauinldiAnaunlningy
sewin98L8nTnse dnvazvosauruliiiag
\Antuariuegfudnuazvesiabidnininaely
oo Tnohludnuazvssauliinfiiniy
eiley 3 dnwauzAe awlnidawing, awuliih
dsiaue LLasammlw%iwﬁaLLaqugﬂﬁ 13
szavunesynineiasidninsaneluiessnie

¥ADIUAIIULNUILEN DITLULHWIITENING

$88nInsadiAnnniulvauylindifiatuesd
Antoy udhszezvinsvesiadidninsadeAulus
selAnNIsIUSNATTusENeBEnTnse Tne
anunsadunvnAau i diAstun el uies

gdplaanaunisn 7 ©°

E = @)

V
d

idle E fo aunlwihilAntunielusossin
B V Aefifausssuluiihiisnelirudasignln
snuar d Ao svovieszuiiasdninseniely
Veaie Tunsdlfifinnsesnuuuresandolii
snwardunuunsensyuendauuwnusiy (Coaxial)
gaiinneluvesindidninsnazdosunnnindedl

meusnavsaliniglu wie > (r,—r)

High Voltage

’ High Voltage ‘

’ High Voltage ‘

Ground

Parallel Plate

Coaxial

Co-Field

sUN 13 Aenmnsvesauuliihniedunteluiewinige
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warauul Wi Manduneluressingeaaunsam

laanaunsi 8 8

K ®

o raesainielunesdnide r Aesadl

Lo

vo3ta8idninsnnely way r, Aesaiive
$2818nInsenneuon FULUUNITIIUYRITB Y
gdudesvuvieandu 2 fnwazie n13vey
LUUWY (Batch) wazuuun1svIesIuReLiios
(Continuous) TABNIS¥ULUULTaZE1019157]
Fonsnaaauluudialsluiessiioudisie
aunlaiindaly dunuunsieusedeses1dis
Juermisluaruauiulaiinaeluiessinge
%namwﬁmmzauﬁm%gﬂLLUUﬂﬁv‘hmu
soioseormsviiamaniesainldidynily
ﬂﬁ%mmmiﬁ%jﬁawiwﬁa 9819999919 5U1A
WMadTiHIUNTEUIUNIS PEF 1y tanalsl dhuy
Teui$n 19917 ungting iudfu sUi14 uansios
dnfpuuunsensruandousnusuiildosnuuy

lun1sdnwndl Tnewese e gneenuuulvi
Fnwaridunuunsensruendaunnusiy (Coaxial)
$1818nInsavaestinieluiosaniderinuiain
ausuaa 316 Fadutagitarmmnzanlusu
qmamﬂiiummﬂﬁaamﬂﬁmmwﬁqLm udawnss
Liduatuldlasie iianisianseuainufisen
maaiineluems warTagiliviauiunielu
ﬁaq@ju%av‘hmmﬂ?aq Polyoxymethylene
(Pom) Delrin s1fufagidainuuiaunssnuse
a15Af @unsaduianuennsbalaglaiinnng
avanensouuilou LLazLﬂui’a@ﬁmmzﬁm%’umi
vhawuilesandaanmanusunluiidigs
1N (Uszanm 102 Q .m) SYesRiasEningdn
518nTnsainiu 6 mm IneseiivesiiBdidninse
grulunarAatuuentyindy 17 wag 23 mm
AU ANLETEITBLENINSAYEEANETY
984 Treatment zone JUW1A 60 mm wazdsung
moluvesiesende wihiu 45 ml uenaindds
Foseenuuulrvarsvesdadidninsaiinulfa
Laziuiinwesiasidninsaiantasdesdnlad
AuSsusgisanysal elrauslnihaeluves

geaauaLasliiinn1siusnanlladng

Food out

Inner electrode

Outer electrode

JUT 14 (n) Wiess@auuuuy (1) ieseniliouuunsensyuandounnusiuiasseaniuulunisdnyil
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a

M19199 1 wanes1uaziBunvasviosanieqdunse (Chamber)

$18N15 s19az198n
SYorWasEITAanings 6 mm
“atlinsudninsanely 7.5 mm
SdBEnnsanieuen 13.5 mm
AIUYTI Treatment Zone 60 mm
Usumsnelu 24 mL
R5INIT VA 60 mL/h
Sandrdidningn Stainless 316
’Jfa@amu Pom Delrin

2.4.4 vdnnssideqdunie
nstfududeluemnsiardasaunlwiiuuuied
Usznausietadidninga 2 $aedouulaedne
useulninseuanselifudanis uaydndnied
fndlnidunsiig ﬁummlugﬂﬁ 15 lagnng
Fududoluemsivardespaunulniuuuiad
Aanisfrdnidogadnilieglueinisinaidae
nszuaun1sBidninslmsdu Fadunszuiunis
dareidoRuiead Tnsnisiiinainisilld
(Electrical conductivity) wazataninniseauln
Iyl (Permeability) vouderumadlagmsiiine
mslfiuazaninmsseslwiweadevuisad

aursavililaenistdauulniifignvasdy
Wadnsotdudnaaaiiinainnisinewad
wseulinlFRuBEnInsafidauduawn g
(Electric field strength) geUsgual 40 kv/cm
warildnwuziduiadludreaUseunn 10 ns wag
20 ps ¥ Faaualwihnddideandugduias
a'qwaﬁﬂﬁl.mé‘fulw%ﬁmﬂﬂ'ﬁauL?J'aﬁ:wuaéﬁmqjm

Aunhmanuamuvesladidnainveutonuead

wasibiAngngudny Swunnduiileriuwad

snsudenazlugnszuiunisvensad gadl

[ N

dovanvuzAe axwanlnda (Apoptosis) WAz

<

WialAda (Necrosis) 1nga19uduY8InseuIuNg

Suspending fluid

Cell membrane

Cell fluid

3U# 15 nannsdudadieluemsmaimeaunuliiiad ¥
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Sudnlaslwstuiinduiuwadqaunsduansly Wo Ve Aeuswiulvlingegaiinnasenibe

Tugun 16 lngussdulwihinnaseseuad VaLan

annsewalEainaunis 9 1o f AemAsinfuegiusuisvegad
e AOSATIMUONGAVDLERYINWAS

Ec  ARAIMATERawnlninigeiy

Veelt = freeu E ceu 9) .
IR0

Initial State ~ EF Excitation ~ Water Influx  Membrance Repture Cell Destruction

Lrke S0

Legend: T Electric Field o Water o Cytoplasm

v
v o a a 9 [11]

U 16 adiuduresnsyuiunsdidniaslusduiiiatuiuwadadunse

a

M3 2 uansruineraaLTRulninasaninnATeEaiwadveuoaunIE 1Y

usuAugnang AL IENWARGT

Ls?‘}"aqauﬁé (1m) (Lm) V)
E. coli 1.15 6.9 0.26
K. pseudomona 0.83 3.2 1.26
P. aeruginosa 0.73 39 1.25
S. aureus 1.03 - 1.00
L. momocytogenesl 0.76 1.7 0.99
C. albicans 4.15 - 2.63

51



W1 SUcE Ianr;, orsansdvenAlulaguIenssy, auun 2 1auit 1, 1iaukn 35-57, 2561

31A15197 2 LANIVUIAVDLTAS LAY
wssduliihgsgaiinnaseudeviuivaduesgdunie
LﬁaL?iaﬁuL%aéLﬁmgwquwﬁﬂﬁLﬁ@mid’1&JL‘w
sguItevoralntgusnnulelnnaidy
(Cytroplasm) Fuduvesmannelumadvlivad
Lﬁmﬂ'ﬁsusnEJé'hLﬁwﬁuLLazﬁﬂUajmiwiﬂmaﬂmm
BoRuwadnisifngnuiivinudefueadsu
esunananuaioaawulnih Tnednvazves
n1siiagnsuiuulalasiidn (Hydrophilic) uay
Lglasindn (Hydrophobic) Taendssrudildly
ﬂizmumiawﬁua@:ﬁwmEJ{‘]%"TEJ LU AUN
i 8ms1nsivavesensvan uagAdNves
aurnlfin Felunianguiaiuisodiuam
Adslnigegn (Posd Mldlunisa¥iefaduas
avnilwihvesiessufadeldanaunsii 10 12

Pmax = 2k7Z-GE2 (Q/ﬂ‘/)3/2 (10)

k=L/D (11)
We Py AEmadbiingedn
Y 9
Q  ARgnsINsinavetITYaY
E  dAeanuduaunulniivesiosduds
190
o fAemanuihlnivesemaivian

v demnusilunisivaemaivian

o

k AodnaIUYRIAINULTT (L) AZIUIN
usiugudnans (D) veeviseduds

ofa

3. wamsdula-enUse

3.1 HANITOONKUY
HanN15AILINA81UTLATHSIMUlink/ MATLAB

%aaamﬂé’aaﬁ’wamiﬁwmmlugﬂﬁ 10 A1519

#i 3 wanaswasiduaniseenwuuunasseln

WSIFUEILUUTAE

M990 3 TwaziBeansesnwuukrasIglnTussAuguuuad

v o

STl N(RTiT

usIRuBUNT
Anuduauulnia
Arannanut i vesingu
Armnusumulniiveniduy
Y -3

AnuUsE

v o

AMNN IS e U

o

AIDdey U

AMUAUNLUBYBING 1Y (Buuiad 10)

5500 W
22 kv

36 kV/cm
0.156 S/m
514 Q

1 pF

5.15 ps
5-THz
100 kJ/L
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3.2 wamsisznauasAndaun3osuuuy PEF
wansgUdeduuuuIzUUEToqiunisly
nsrUILNIHARIATeRudnIUgRamnsT 1ng
spvuiifauniuazdsenou wiouasiiiiuuy
Usuanld nilfeuvausegs dufivussaiadyn
F997119NYUIAUTENIY YAATUALAIUSITOU
wawes andiUn/Unszuu Tadlwes vaanlnii
wanIMITey Fessnidogaunisy ffasnainis
na vioasloaan duwvumuiou Sufunande

1ASIAS19UDITEUUAULUUYNAN NLATIES 19 EAULRE

Fourad@dmvidu 90 1,400 1,800 cm (1319 813
uazgs) Munthveaadesfuuuuazuszneusmy
AMUAUANUALUAAINITVINNUAY 19U aIndile/
Ynszuu anfines naealiiluaninisvinau
poadladlau Hoe1lie faiasnsnisiva vie
aelealnlas i AUNANARAIUATUNS VD
w3asfunuuUszneussndawladifiuuuuiv
Al nifouasusegediniulseyiad yageding

MYUAUTENY YAAIUANAILLTITOUNDLADS A

wamaly g‘uﬁ 17
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3.U5¢9 8.1inau
4.AUE"N 9.UHUUY

5.LHUT9TNY 10.HUNA

11UHUT19991
12. Wi uauIU
13.galalon
4.9 UNY
15. Spark Gaps

3UN 17 (n) TumadudiuusznouinIaduiuy PEF (1) YudiuusznauinIaasmuuuy PEF

AMTUNTEUIUNTHANATBIANAMTUDNAMNTIUTEAUN AU
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(n) weaduluy PEF

() gadunundnsio

b

() givasniie

JUT 18 fiunuuinIe PEF Miiaundululasanis

Tnolassadrsvesssuudunuusonualdrinnis
aunlaitfaanelnihussgeuagaiiinnadoude
i MsuengUnsalluiiussaslag senaindiu uax
nmslifanauauiiannduauuliiiifismelile
Josdunisiinusenielniliuag n1sanieasiai
TurazyfuReu wazdedinnsdeosdunis
unsnszatevesawlniuazauuudndnduain
sruuduURnuaegnnsansad (Faraday
cage) WATITUUNIIIFTIIATIAS19UBUAS DA UWUY
Tneflvuasedunimauny Temsmantinduan 1
ALY saurnlnd1uInnIn 25 kv/cm
usasulnliniidsidnTnsalaiin 20 kv nssualvidi
gaanautefnaliiiy 2 kA finuninawad
Uszuad 2.5 ps mmﬁﬁaﬁaﬁuﬂm 0.5 - 2 Hz
gndlnflngauan L%}a@a%wﬁﬁ’lﬁ'm E. coli ,
S. aureus, B. cereus, Wag Salmonella spp.
(MuUTENIAYBINTENTWEGITUGY atudt 364 Tu
naurdndaemiouuilaesilamadid pH annd
4.3 annsfiiunssaitende srenudoulne s
WER85L5d) ANNALVBLKRANIIY 1 bar BRI
n15lva venadesdu 1 - 5 L/min A1dsn1snan
60 — 300 L/hr Usg@n50W @1u190an311IUD9
qaun3dglaegatdasda 100,000 41 n3e
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0 CFU/ml Bardulumusnasgiundnfnusiguuy
gndu fn1uualiin Tndnesy destosndn
1 Colony-forming unit Rovunduan100iadans
(UNY. @000/ &)

4, unasJ

Inran1sdunuidel ldeenuuunazadie
Funuusruunsadequnisfeaunlaiiniad
sefugnamnssluniosulagldaulnilad
sEiunIAauIN farunsarieuldase daunts
UszAvsnmvoaadosiunuulumssintoqdunde
wazuseannasaztaueluunaNnumelUluauian
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AMeIdem veveuAMd1dnITUN AU
Ingraansiazinaluladuisnd (@) uay
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AMAIFITIAINTTUNTEUIUNITONNIT INYIAE
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Abstract

The purposes of research aim fo produce of non-separate glycerin blended diesel from used waste oil for
hydro pump engine by processed for increase quality of used waste il was moisture less by boiled and blended
with pefroleum oil then passed through the filler by non-separate glycerin blended diesel to ensure the primarily
quality by visual inspection, hydrometer and litmus paper fest. That was found that the blended diesel had @
similar value. The blended diesel ratio 100,/ 10 had 0.885 of specific gravity and pH 6.2. Blended diesel raio
100/ 20 had 0.890 of specific gravity and pH 6.2 and blended diesel ratio 100,/ 30 had 0.880 of specific
gravity and pH 6.2. Then experiment of blended diesel with short-term engine fo find the performance and break-
even point in economics. The result of this research was blended diesel rafio 100/ 10 can be run short-term
engine for 3.36 minutes and cost reduced 6.52 baht per liter. Blended diesel ratio 100/ 20 can be run short-
ferm engine for 3.33 minutes and cost reduced 6.00 baht per liter. Blended diesel ratio 10030 can run short-
ferm engine for 3.23 minutes and cost reduced 5.50 baht per liter. Consequently the best average fime of short-

ferm engine run-test 3.36 minutes of blended diesel ratio 100/10 and breakeven point at 292.94 liters.

Keyword : Diesel / Used Vegetable Oil / Non-separate Glycerin Diesel Machine

* E-mail: | piboolnaruedom@yahoo.com
Tel. 087-8493325 fax. 055-70659

58



DISACIET Wyaunau IanAnLs, o1sansaveinAlulagiudenssy, auui 2 1aun 1, 1auntn 57-64, 2561

1. Uunun

sl dudemadundosoud fins
T¥dusasoasnsulanadad 2 uiidosarnthifu
Ulnsideudsiisnangn way mladng vilulaididle
Tauaulalddufisunuingduiies nden
Angaiifuvedtan Tl wa. 2514 Huguan 163y
fin15Auf wasneI8IuNINGSIIUNARNUL 1Y
ImaLa‘wwsasiw?jdﬁ]’mwé'qmumuﬁﬂu (renewable
energy) fiannsamlglutiosdu tituiededndu
wisumyuBsurdanielesunrwalavunld
Hudemamaunuisiuiieasnads 1

Jagtusimunduliifingeduednesaiias

v
°

ihifufwanyusuduhfuiignldunlunisouds
Aufn Tnesramiilsanau ﬁﬁm‘lﬂ%agﬂuisﬁu 60
- 67 Apaanfanigrioundisa e 1AveUEnd
Uszana 24-26 vmdedans nsldtuthusioa
ymawnuiuduniadenniefivssmaanunsa
Uszndaiunsn nsynddaffiufunas iy
dusaguldsmianisatisendnuazaeldliiiy
QL?‘{MS’J@@ laun tnemsns wWeA S1uAUEn wag
Usvanau Bnvranisininsildudaundnduthsu
sy uazdiiidiutisanuafivannnsiatingy
Tunmsdeu
AuzgIdenseninianisiininginsliiin
Uselgadannnsldvhufieilduda Setiuuafely
AswanTuRwanauLuy lduenndwesuain
ﬁﬁﬁuﬁ%mﬁaﬁyqﬁ’m%’uLﬂ%"awuﬁquﬁw Faudu
Fnstudlunsianadaduiduiea e
naLnuNE 1w masisuiiea wazgian
Jaymnsidausdinnisiifuieildudan
nenguartesinasasnsiithiusendunelug
Snmsdnasuldndrnunaunudmaliussmaan

AuuNsUIInSNeInsaINassEIng anee

59

2. SnnUs:=auAvounsdve

C |

1. ienantndufwanausuuliwenndwesu

v
a

SROVRFITLRRRITR
2. \iemUsednsnmuestiufiganay
3. 1B IATIEVANUANAININATEFANANTUD

YrsuRanE

3. IUDAR NnLHNINYoVO

Tulemwadundsnumadensdaniuazidu
WELANTISUM AT SaRERl R nTTLaz R
anansauuslandu 3 Ussian

1. dsiuiteleense Bulddleuszuia U
wA. 2443 Tagnesil fwa laRnduniasoudiiiva
wazldihifuandaias Settagtuiinns Miduann
a‘gﬁ‘hLﬂuL%yaLwaﬂmmqimaﬁaﬂﬂumémauﬁ
Mamsneesiisianudiseundeseusm

2. drfuftsnaniuinsiudioa Tnoldanseuiu
adluitelviniuits 2 wiiadhiulgognslsinnudn
Trhifufivuavinavasluitufieagsuauldls]
WuSezay 5

3. thifufisfithuviuiasemsudieame-
SHadu 67?'@LﬂuﬂwsammmiuLaqamaQﬁwﬁuﬁﬂuaa
Wowdsuthfufindulule-fwa @ arsuniisiu
fwindundeueanay wuinnuautives
Meanauialndfssfuisuiwannn Wy A
NUILUU (Density) AuUTLNU (Cetane index )
Arauganuseulunisnareidulouazriennie
Aoty dorveinisldiudwanauunuiisiy
flwa AsanunsanmaunulauariaAmdsuaduy
88% ve31TuRLwaD2 (High-speed Diesel) §i
AMugiunazatserlsurfndteyinliiiniuin
paNUINeY d@1u1508esaa1ulAnINsTINIRLAY

mstdausrezduldidgymt edrslsAnunisidu



DISACET WyauNau IanAcLs, o1sansaveinalulagusenssy, auuit 2 1aun 1, 1aunin 57-64, 2561

drsfufialagpsendedunaauiuiiduiieasis
Aelindanilusvezenluadosoud wu du
Fonanmnisiinazney waslwinudnaidaves
winssudnisiuindesiilddaiioenisunlng
ldauysol wagdguivesidundedu uas
luin3esouddgymimintumaiiidosnain
Vstudie ﬁmmuﬁﬂqﬂﬂ'ﬁwﬁﬂﬁuﬁwa D2 Uszuou
10 - 20 Whswwsilinisnaneules wasiinu
Jodhlumsifinufiasen iosainidu Usenay

v
o A

voansaliuduis msldisuiiviueioseudiu
Foafln1suSuussiaiessudnou 1iesainnisldy
vyt fuinssseusmwalaonsaivldmmnyas
nMsuidemenuviavenisuiiy @
fgAvlunisnIoululefialaeialundy
Yagfuite LLazﬁ’lﬁuﬁminﬂmﬁmL“flumiﬂixﬂau
nsznalasndiwelsa (Triglyceride) Taseasis
Usenaudienyvaensaladu 3 vy fds1uru
AsupuRILe 10 §1 22 67 Aueavesanelduas
vlinvosiusy 19y WusziRvIudeusey lunsa
lagguiiuanaetuinldaudfveclasndwelss
wanenefy wioenananldinautivesinudiy
wavinsfudasunnsrefuiidosaniinsalusiusig
yiafuduesAusznevvesintuiivdiulng
asuvemdussdusznaulunsnluduegsezning 12 -
18 symey waztsuRiiusunansalutulidui
(Unsaturated fatty acid) TuuSunaugeagiien
lolefugs AvlelofuvenisufivAesyiiisuenis
Usinunsalasfulaiduiaifey ludhduiug vie
nngfednuiu Wusedsenitangldasueu dlodl
Srnuituszauminduiiviuagliiaios Joduia
fuenimazgneandladladie uaninufisemed
welsiwdudionmaiigs ndaaniAeuiisemed
wolsiwiuudrdsuasfanimbuaisinien
Tngvhludlethifuiienlolofiugusinujisewed

walsiwduladie aztunisidanlduinduienian

60

TaladudnJudomasazidunisdesiunisiin
a1smdeiminaindfiseinediuelsigdu
Tuwrsessudlaturlosduwsantfvesindund

nsalvTududiuinazialidnTunaninardu

fY

vowdafigamaiiviesldiiniy wu lufudnififesas

o

naaludududiganinludniuiy lududnided

X

dnwazang wu Wuvesdmsely ﬁqmmﬁﬁaa
fyavasuialakaszilainuninginioauda
vaslulefwatuiusiiaueanegeduaynsaluiu
LU F1aa8 iy (Cetane number) AiduRusiv
nswvduaglaide anasudd (Melting point)
L@fesNINYDINITIAReENTLAT Y (Oxidative
stability) wazniswaeau (Lubricity) 1ugiu
Tnevhludanuviiaveslulefiwaifivtuile
aneldvensalusiusntuLazauninanaile
Fruutuszalunsalufufiviunarueanosedi
anelgenauliaudd vessiulunmsauiiang
uoanespdaAuLALeanDsadmE LT
gawasndndueawmesliennndy msviinausFives
Womdsenainannisuayluledwaiiussneudie
sinvesueanoseduaynsalusuiiunnseiy iy
nledailagnihunldluingivlunisudalule
Awadidgnlunswdnilesananuniings Sovay
nandnsn uaziinduealddne Snveaudives
lulofwadildfiyaguiiags winisldthifuaindnd
Wuwuimendaiiraulafudununisuda
dosmbsiuandaifsansnd luansgawsni
SENIN9 ALA. 2000 B9 2003 TusiuainTafiusuncu
Laéagnﬁq 0.82a7ususal Lay 1.6 arufusal
dmsuleisudseniulduassuuseniuldls
(Edible and inedible tallow) arugrsy TusTudi

1Y} M Yee [ 1 (% A a
Suusgmuldladadunnaandasiuniaiani

U A A

Yraula dunymrdenans s duns AN un15 LY

1 yHuiduraundvainfuiveazindudad

v
°

sruvanEnauvakdansaluiudassuaziniu



DISACIET Wyaunau IanAnLs, o1sansaveinAlulagiudenssy, auui 2 1aun 1, 1auntn 57-64, 2561

peAUsTnaUndnthsuiiinunsldeudnides
aznsalutulutTuadunndsfuiuiugungd
e @

lasndwelsimfudiulsznovddey Aivialv
nsuanlulefwadauiunls nialedudasslu
ihifufrunsldnuistunnujaselelaslada

inllasnfwelsandnsaluiiuey 3 vy unné

=

panuwdunsaledy Fadaunisniaaidinsy
\AaufAzen faguit 1 fngiuiidrdgBnegaa fie
woanagednfdeyld liud wviueavdeleniuea
Tnefuniueatnazdeulduinninidesarndy
weanosoadiiluianaldn silarunsaidiein

Ufnsenfuleduniouniuivlainenda

4. gUnsnlila=3sn1s
1.3anuazaunsal
1.1 Ysfufiwimdofs disuuudy waziy
ALa
1.2 in3esdnganauuuulduenniigesy
1.3 weldtngu Tussgihifufeansa
1.4 nszaviadaldinaranudunsa-tua
1.5 Sned 2 ans nauszrinaingiu

1.6 Unines 1 ans Tolunisasinsuiywaenia

CH == Ca Ry

0
CH-0-CaRs + IO —
. i}

CHy e Ca Ry

Trigheeride Water

1.7 nyelnsonbiiufiealdvinussyuiy
1.8 nszuanmaldlunsmatinsiufwansy
1.9 wimuansldmuhsunouneasliidnfu
1.10 lomsefimas T¥inA1ANNA9T LN
1.11 fwm Wnseuhsumdeis

1.12 \n3aseudiea 1 gu 4 Jame ua 11

599N

2. 3571590159889

2.1 nseathnsiufiafldudriuianuiaiie
dsludeuosnanihsuitsilduda

2.2 disiuiinsedldunduiiolannutiuuas
sennnznavarldiduiiianuniintesuaya
N ARNGERA

2.3 dnifuiildungariunsosiail 1 agld
Yifuflavermunniu

2.6 nansuivdef wamuuiu snsndn
100/6 wasnautiTudisasnsndu 100/10,
100/20, 100/30 MUa1Ay wazAuliiu

2.5 dihsuiildumaaeuiuiniaseurira
1 qu 4 femag aun 11 wsed Tnelddnsiuly
USunaufiwindu @ 100 fiaddnsuazsnsnsenadi
(500 rpm)

CHy - OH

5 O o

| Il

Cl==C=Rr + H=0C=Ry
| 0

| Il

CHi=13=C =B

Iiglyceride Fatly acil

UM 1 Ujisenlalasladaveslasndwelsdluidunsnlududasy ©



DISACET WyauNau IanAcLs, o1sansaveinalulagusenssy, auuit 2 1aun 1, 1aunin 57-64, 2561

5. wan1snnaoy

HafiléannnIsMnaesAl A1 pH vesdiea
NEY AIANANTNIE NsVRdaULTauLiEy
Usrdnsnmihsuiwanaufuthiuiiea wandy

A15197 1-3

A1519% 1 A1 pH VeI uRLwaNE

91NN 1 WU A pH vessuRwanE
W 3 $nsndy flrwiiy 6.2

91nM15197 2 NUTT AT AIAEIT N
dfudwanausnsidiu 100/10 flawvifu 0.88
WiNAU 8mS1dU 100/30 Lagdnsidu 100/20 3

AU 0.89

a e oa a X H
YUAUTNUUNYLNRADNINAN P 2
1 2 3 9313
9m31du 100/10 6.2 6.2 6.2 6.2
9n318u 100/20 6.2 6.2 6.2 6.2
9m31du 100/30 6.2 6.2 6.2 6.2
A3 2 AL N SR Ak E
o ¥ o = ANAINUNMI N
YUAUTNUNFNNUALY A 3
1 2 3 LAY
9m318u 100/10 0.88 0.87 0.89 0.88
9m31du 100/20 0.89 0.88 0.89 0.89
9n318U 100/30 0.88 0.87 0.88 0.88

A1519%1 3 LaMAdEUNULASBIsURTE YU agltinduRanansnsid@in 100/10, 100/20, 100/30 8814

ay 100 HadansemednILTensi (500 rpm)

silnthstuite naPuAse U sTaTaUNT)

\doT e 1 2 3 4 5 e
100/10 3.33 3.39 3.36 3.35 3.37 3.36
100/20 3.38 3.31 3.33 3.34 3.31 3.33
100/30 3.19 3.24 3.23 3.25 3.23 3.23

Alwa 3.27 3.22 3.30 3.26 3.25 3.26
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Abstract

Air pollution due to smog in almost every region in Thailand, especially Chiang Mai and Northern of
Thailand. The Air pollution is the one of severe impact for human’s health that cause of cancer and many
respirafory diseases. The biggest reason for heavy smog cause by agricultural burn and brush to prepare
land for new season of crops and it is rising every year. This study was conducted to develop the Cloud
Computing model for climate change database using a wireless sensor system for continuous monitoring of
particulate air pollufion (PMy.s, PMyo). The study focused on 4 sites, located in the North of Thailand as
Yupparaj Wittiayalai School, Doi Saket District, Mae Hia sub-district, Mueang Chiang Mai District and
Nanoi District, Nan Province stafions. VWWe were reporting the dafa through an online reporting system based
on website in order fo be accessed the information of haze and air pollution situation more quickly and
comprehensively.  This siudy can be used to lead guidelines in the best practices of air pollution policy,
moreover, fo be an environmental impact assessment in the North of Thailand for sustainable sort out the

air pollufion problem and climate mitigation for the future.

Keyword: Climate Change: Cloud Computing: PMys: PMyo: Online Reporting System
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