a = < A, v Y = da 1 v
myaafRinagaunidveaiied lueunisniamaluladive sMasanszning

matamanesaaaanit i leaauaznan lulasnn

s dar &
aNTga1 IHINT

a = P 1= U H s
Imniinustiiluaaumiisvesnnuanuzaivesmsanmmundngas
iganimssumansuniiada mndsimnssumanlszluianyas
vaunaInenay urInanasuly

N.f1. 2556

s
awmmmummmammﬁ



s a d
TuSusadnenunus
TuMaINeNas uRIINNABINID

HBaanimnssumaasumiuga mundnimnssumsmlipleanaanns

A A
FOLIO
a o d A o Y Y = da 1 1
msamfEmnaaunidveuiledlseuuisiimmalulaiiesiaaimnszning

matiansmesasansthlonauazaanlulasn

lag

o dar o
ANTFAT INHINT

= Gl
Nosamiuyeulag
Uszsmnssunisifinm
' £
(AFwrans 19158 A3.91NIA 1gND)
it 25, feu.. ... et 290l
pssumsIlSnm ﬁm ..............................
(A emans 19158 As.q501 AUAT 1a)
ST AT AT AN T2
nssumsNinm S"ST—
T S——————— - R— : a ' a
RYromans 1915 AT dminusA sgseraudn
R B R L e, 2Tk
%
ﬁi:muﬂsmn1ﬂlhizi'imﬁnqm ............................ O cacosouscas vy

A Ineasiusoawal
(umans1n1sd as. 0gnad 1)
ANUATIUARINGIAY
U 2% w7 wat 20b



NE)

4'_ & Py - d d{ o Vv 9 =l
¥01304 msaalfsinaduvisdveuiied lueuursdumalulad
@osmaswIznanalamInesiddani a lemauay

aaululaso

A ya @ f F
Yorivuy UNAIANIZAT WHING
d'. a o = =y <
voulsayan Frnssumaasumiudia d1vInIransiunsulszy
HOHAAINYAS

P o o o ~4

Uszsunssumshifsnm AEIUATAT19158 A3 919N 1QND
ar 1
unfate

ar ar

a o o A a a o o
TasanisdtoiiifagUszasniiefinyInansznuIININTHAYDITIA
ar v & a = o X . ¥
sans1 1 Tean way luTnsnddesaimanoveuseydunid hwilod loeuuis ansau
&a A 1 o o oar & T Jl‘ a = J =
HanszNUINBNINamvesisisans hlemauayadu luTasvaewesdunsd saulin
a A a a éi 9 a a [l o = o &
auiamanmunminams/aeuniasilesdudninasiuvesivadans l lemanaznau
; 5 1 o 14
Yulasod ienidoazdludnarlunmsaeadumiman ldihvisaes uazanuduves
v o a 1 -g = = v’tl A‘!’ 3 : a o a o '
$addans 1 lomafimingaudemsaaiyeyauviss e loeuuda msdutiumsI9oue
o t Y aw [ o T a a
msnageusenitly 2 dau meauiiunisIsludiuusnezitlunsAnyszning@ninaves
s =t o : { 1 a P o P A o
$s@dans1 T Temauazadu lu Tasnitinadegauriidnanua mled uazdadslwiiedle
¥ U o a a U = & [ A ] o ¥
punte daumsaniiunsisoludiui 2 iemannzituvesmsniaduiitan Ima

' v

aw 1 P w da v
2 Uszan #an1sITeA UL ANLIANMITUYBINasa UV-C 714263 lulasiaa-1uinge

Y a = d

A543, 1181 300 600 TuHi v lHgAunSans 3 dsznnldunnga 1 log cycle AmUMTAUAT
q {0 o a o a a ¥
aauluTnsiniicdsdng 1204 Fadaneldiom 300 Furiveangaunions 3 sz ldgaga
T a e t a T Yo A ar ] 1 a o a -t
daumsiseugaad 2 wunms145e@sani llemasglusaslae 25,000 Tulasina-Tui
T a o 1 a = 2 w o a =
aons.ay. (42 lulasind Aeas.au. 600 Iuri) 0433,000 lulasind-auiidens.au. (63
a ot a 1 as & 4 a = o a =
TulnsSaddens.xa. 600 Suri) $auruadululaswi 300 Turfiaunsnaasiuaugdunid
3’, 1 o 1 ?,’ a P ) as
w13 dszanI@aufimasgiuunes. 2549 dmua anffinenidase uazfvesndadud
o vl y & o ' v o v Y o - . '
a1 lveuursiioanesaglutisiveniu ldnudeimifadesinasguuney.2549 uanan
a a [l A‘i 1 o ':.r o 9 J as LY = as s dl.
answasauvenduuimann 2 Usziansgilddiedudavenaasuanasuninga

o e

ALRUesIIisd Yy Neana (p < 0.05)



(4)

Title Hurdle Technology using Combined UV-MW Technique

for Microbial Reduction in dried Longan flesh

Author Miss Pattarasuda Wongjak

Degree of Master of Engineering in Agro-Process Engineering

Advisory Committee Chairperson Assistant Professor Dr. Jatuphong Varith
ABSTRACT

This project aims to study the impact of ultraviolet and microwave radiation on the
microbial death rate in a dried longan flesh (the golden dried longan). Including the effects of the
interaction between ultraviolet and the microwave radiation on microorganisms and changes
physical properties of dried longan flesh to determine optimal time and intensity for UV-C and MW
radiation suitable for microorganisms reduction. This research was divided into two parts. In first
past, the influence of the ultraviolet and the microwave on reduction of total microorganisms,
spores, and yeast and mold in dried longan flesh were determined. The second part of the study was
to determine the combined effects of both electromagnetic wave. The results show that the optimal
UV-C intensity to reduce all microorganisms was 42 and 63 uW/w::m2 at 300 and 600 Sec;
respectively with the maximum microbial reduction of 1 log cycle. The exposure of microwave 'of
1204 Watts for 300 sec reduced all microorganisms with the highest rate. The radiation of UV-C
with the dose between 25,000 LWs/cm’ (42 pW/cm’ 600 sec) to 33,000 pWs/em® (63 pW/em'® 600
sec) and microwave- at 300 sec reduced the amount of microorganisms to meet the TACFS 2006
standard. Besides, the electromagnetic wave interaction can reduced the water activity (a,) while
give good color of the dried longan flesh according to the TACFS 2006 standard. However, the
results of the UV-C and MW interaction made significantly different from the control treatment

(p <0.05).
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151 13 Msiausiasansi i Tema

Region (Other name) Wave length (nm.)
UV-A (near UV, longwave, blackligth) 315-400
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UV-C (far UV, germicical) 100-280
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A17: A3IAUT (2540)
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/ ] | .
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Vapor
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11: Mcdonnell (2007).
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#111: Kowalski (2009).
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7111: Kowalski (2009).
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r = -0.04

B
100000 20C.000
UV DOSAGE [uW:-s/cm?}
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N: 9350NT (2529).
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Mn: gaw (2004).
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Organisms UV-dose Organisms UV-dose
(1Ws/em') (uWs/cm’)

E. coil in air 690 S. typhimurium 8000

E.coil in water 5400 Sarcina lutea 19700

Bacillus anthracis 4500 Serrate marcescens 2420

B. enteritidis 4000 Dysentery bacilli 2200

B. meggatherium (veg.) 1130 Shigella 1680
paradyscenteriae

B. megathypherium (spores) 2700 Spirillum rubrum 4400

B parathyphosus 3200 Staphylococcus albus 1840

B. subtilis 7100 Staphylococcus 2600
aureus

Corynebact diphteriae 3370 Streptococcus 6150
viridians

Phytomonas tomefaciens 4400 Yeasts:

Proteus valgaris 2640 Bakers' yeast 3900

Pscudomans aeruginosa 5500 Brewers ' yeast 3300

Pseudomonas fluorescens 3600 Common yeast cake 6000

Microcaccus candidus 6050 Micrococcus 8100
piltonencis

Micrococcus sphearoides 10000 Neisseria catarrhalis 4400

fan: quis 2541)
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16

M1 16 ANUEUEIE kI/mD) wazra lunInwsad uv-c Amuzaylusdanariianis o

product Dose (kJ/mz) time (min) Microorganism disease
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