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Abstract

The objective of this study was to maintain the quality of cobalt 60 irradiated dragon
fruit (Hylocereus undatus (Haw.) Britt.&Rose) by ozone. The effect of ozone on postharvest
quality of dragon fruit that were dipped in ozonate water. The ozone treatment at
concentration of 400 and 700 ppm. compared with non-treated with ozone for 5 minutes and
stored for 3 5 and 7 days. It was found that weight loss of dragon fruit were increased during
storage for 3 5 and 7 days. However, 400 ppm of ozone had the lowest of weight loss and
significant different compared with non-treated with ozone. Which treatment had effectively
delayed in fruit peel and bract color. Overall, the use of ozone in combination with LDPE
packing provided the best solution to maintain the quality of dragon fruit. The effectiveness of
cobalt 60 irradiation at 0, 150, 250 and 400 Gy combined with ozone treated at concentration
400 ppm. After treatment, all fruit were packed in LDPE and stored at 12 °C for 3 5 and 7 days.
Results showed that dose of 0-250 Gy were not significantly different in losing weight. However,
400 Gy of cobalt 60 for 7 days had the highest weight loss of dragon fruit. It was significant
different in weight loss. The skin color loss, lightness (L*) showed non-significant difference
between before and after cobalt 60 treated but it was slightly increased during final storage of
dragon fruit. While, a* and b* value were not significantly different between before and after
irradiated by cobalt 60. Dragon fruit firmness decreased in all treatments during stored for 3 5
and 7 days. Dose of 150-250 Gy, total soluble solids (TSS) was lower than control treatment
which relative constant all during storage.

Keywords: Ozone, Dragon fruit, Shelf-life

nzdouanii 03-28-60-01-02-00-03-60

Y dinddeiauinisersnuniie nganm 7 aontumalulagluafesuiand (e3rn1sumaw)



AU

duAnunsdAgyresUssimalnevaisuie wu waldl lugunsadeeenliudvuiedeuseine

a A

ansgeuini annmeglsy eaansidy waztiifuaus Falanudunanuiniuiy WWeswinussnalng

o w 1

Duwnasunsszuiavesunasingiivdidginuinduivvesiicssing uazandgifanamglsunsa

o

wulduasnueuuasiunalil Bactrocera dorsalis (Hendel) uaw B. latifrons(Hendel) dngiivfiniusialy

Aulnuazualddsosnagwiaiias Ivhlvinsdhfenudsemealneegelngda Yssmaauidnanaimn
glsUlamsranulgmdnsiivduileoulunaldndndianineds oo ase dwlvglawn W v way
1 =V v i vy o w & A o i P i o A
uzale Belalouinageylanlvtimaidmaliilnens e slladenanladely wivnasianudymdngity
lunaldlnafainarniu ¢ asssetiwwfeatuuinsnsildiuin anainglsUasiansunisunssuiunis
udndmaliinananaludanainglsy lnpazsuiuiuuasanudiui o dmey bees Wuiuly
FBnserusadunuun dmsuaivaudasiiviniunfnUzduludundananiansineasdundsly
aeIsvainslidiandesmatiamuiniuiy U bees driinnuausniseudiyy1i1nienisensnung
5¥M19UsEMA(IPPO)YB403ANI TN THALNI TN A TENIANUTEY YR (FAO) ANUANIATFINTENINN
Uszwmaiimeninsnisaveundeiaiigaiunisorusedniiniseeusukagldiuuwnsvaney Ingaunnves
v a va 41' a va o [ v < o A
WTO fesdfuRn1uu1nsgnuies wumsljuidmsunslyniservsed 1Wuninsnisaueundio iy
(International Standard on Phytosanitary Measure No. e Guidelines for the Use of Irradiation as

[ =l

a Phytosanitary Measure) {ulUfN15ATUANNITHNITEUIAVDIARINYNO1AAUT UNEANANIINTT

Y
[

nwas aneUssmasialssmalngldmuusinveannsgiuatvildmivdeandnualll ansgawsnid
A1591USIANALINOUAIDDNNANUYRA LAWA ULALND ULLWBNA kAN NAY AU WINWIU ULBLUS Y
12379 TUnA kA2a9ns anbe wazdsidinalde1usedan e duwde Veauiy Uniaaiu Aautud
a =3 _ a b4 a o & a
wnae Windln wensnild Wy el fumanal lennes wasusda
asrnsewsielan (WHO) wagnuaen1snasulsinasenindsemea (AEA) laasuinnisenused
I3 ¥ a v A I a a 4 [ Y a v YY) Y a a
g1mslafiauaieUsunasdliiy oo Alansdaslineliinlgviduainudaendeiuiuilnauaslald
FdnnAeluems Tl beoe dnNuAMENITUNITEIMITUATEIaNSTRLNSNT (USFDA) aandsenia
SusesmnulasnievetemsousidiazeugnidmuiguiUservuiiensusiaan1seusdseau
wasunldluemsiunldilonaniziinansiudunded waglufinisnszargvesarslelelnylyg
AInany

i I

AsenwNallanaussdiiaanunnnuiglulsewmalnedves Town uziie nay aly dule we

Y 1

n313¥1N15NYAslugINLaIAnTeI TNV INTLRITIATIN1sAAananITeatuayunisdseanaudauluaiu

9

v v

niuNyresUsenenal Jagtu ansgouinidvualvlngdess usedunuun 1Usuused <oo 1nsd



¥ '
1 1

Aoudiaonualyl o ¥ia lawn uziie 8ud d1ly dudzan Tenm uiading wazlane uwassAuUsuIusd

sanariinaninaaldidenefiiies d1le deavintduidesnld delunsuivinisinensdnduses

q

Y [V

Wau1udeeusidnedanisdasiivinduaiugividesuenenisiuinwdnualiindieividuas

]

AuMeAun I Ansigdvanefie uwasiunald Tasansidetithnsldussydumniinuaudfinuing
naldneldaninussorniadaulas (modified atmosphere package, MAP) liilloan@iautios w3e
s L3 ! ad v & v v 1% [ ¥ av | LY v
msueulpeanlanuinninunAnuddldgnagmsiiudnudnualdlvaanulauueidesuiunisenussd
av ad & a 3 ° YU A v oa ¢ = 1% o ¥ A

nawIdeniluinemansazinluldiulisduinganisal nsdlanninglsuussniamudidimsn

W5s anlngluszezadulndd Toudladyuinalidnidenisainnisenussd (fruit injury) dseenld
ansgowisng wenanl seawsids dduausnvunlilnedeseuisdnaauiwasalunoudeaniivsuin

v a ct o I a v ) A a d’( .. 1
$98 oo n3Tedalaisreanun1sIteaNudmeNinTu (injury) ¥nnBU

Fanlglunisnnasy

130901059 unasiiila Co-vo fantumaluladdundesuied (esdnsumsn) Jminuasunen
udinsuilern dilelou wdestnaanniunsavemals wiesiamarumuresalsl wiosinny
wiwile esmuaugamgiaraududnivnunnassuiadn tneldgaungl e ssriwadea ua
A o Wesldud drmuaugumninazeufudmivaumasesuiadn Foadudmiuiiunalid
THlunsmaaes wisTrgamafivunadnd miununnass iniesfmaien o dunidmivnunnasg
aunsaldmiudananisnaass 4 loun Wi Uinfu weviwes aunaaesuadn aetdnaldl gedn
pane gefle favenualsl geusws wagdu o
KUUKAZITNIINAADY

sunauil 1 Anvwavadlelsudenisiiuinewaudaiians

TUNUNIINAADIRUUANANYTA] (Completely Randomized Design : CRD) 3 n33135 i1 3
F198z 12 na Inethraudadinsadluansazanesne Tuusaznssadsie

551359 1 ansavanemaedu AIELdY 200 ppm 10 Wi

591359 2 ansavansleleu anandudu 400 ppm 5 und

N33375% 3 ansazaelolau ANUINTY 700 ppm 5 W7

JUNBUN 2 AnwUSunusdnanisiiusnesananiens



THHUNIIVINABILUUNANYTa] (Completely Randomized Design : CRD) 411 3 #1942 12 WA

aaaaa

IngldonnTsuIsNaNanlutuneud 1 1N1a1e5ENTZAUAINe) 19MNA 4 NTTUID AD

q

v a

NS5UATN 1 S9dseeu 0 L1N5Y
N35U3TN 2 Sedseeu 250 1nse
NS5UATN 3 S9dTTAU 300 LNSE

N55U3TN 4 SedseeU 400 vnSE

A5N15MAav

H A P ' < o Y o
JUABUN 1 ANEINAVDIBIYUABNITHNUSNEINABAININT
wgnudansilianuanun 75 % Aanaumdn 300-350 n3u Anusstanavde iy 5
Tadwns iluntluansazatsemenssuAs AN URLn 3 NSUIT AINNAINILAITNAY Bl
lunsy wasussyatluga LDPE (low density polyethylene) 7iflin OTR (oxygen transmission rate)
10,000 - 12,000 fadaNS/A151BUAT/TU AMUNUT 50 luAsau LﬁaL‘fJumi%m&ﬂumnﬁu%’ﬂmmﬂﬁ Un
Ungalviain thluinuluiesauaugamall 15+2 *y a2ududuing 90-95 % vinstufinuanismeaes
g” dl = a o A < 7 1 v L%
URBUYN 2 AnerUSuIuSIERaNISINUSNYIRONARNININT
Unawnaiansldge LDPE a31uvun 50 luasew Yaurngalvain ldlundesnszaiy fn
Dosimeter nelutaznigusnnaswiioinUsuiused dlueuss@menseseussdenuunlausas 60
(Multi Purpose Gemstone Irradiator) AseAUUINSIE 4 526U 91 0 250 300 wag 400 w58 Nildedl
n5innsnszaemvessedunuiniunaumdinsitenmunisn1snseanefivessadignavuaz N zay
(Dose Mapping Test) Apuyinnismaass naterusdiluinuluiesrivauaungll 15+2 5 Audy
FUNNS 90-95 %
v =K 173
nstuiindaya
1. msgaysdetmiin (weight loss)
= aa .
NsLagaNINaN? (skin color loss)
1 & .
AMULUULUD (firmness)
Ysuneumia (brix value)

L=

c{' [ [
VUNARNANITNAADINTLELNITEAUTAYT 0 3 Lhae 5 U

A

3Lﬂi’]S‘V‘iNaLLaSﬂEUNaﬂ"Iiﬂﬂa@Q

I8 WAL F@0UN



SPELIANRLIUNTT WBU Aa1AY 2559 - fiugney 2560 531 1 T
A0 UNYINNITMARS
- Auddnyual antumaluladiaedesuriend (83AN15UM) 2. UATUIEN

- vorlUFRnsnguanumdndnsiiviniu nquidemsinduiy drinddeiauinisensnui

ASHAITINTIN YRS

NALAZIANTINANITNARDY
) ] = ' &8 o Y W
Yunauil 1 Anwnavadlalaudanisinuinwmauiatng
1.1 mswasuudasvasnsgeideumin (weight loss)
nnsAnwmuinvesiduinisagdeuininueuiidensduwildunisgydeinunyuniy
JezIa1NSAUIIEI3 U 5 wag 7 Tu wasnnssuisiudiisasazanslolaulazaasulanaeiy
as 1w H | i o 3 9 Y 2 o v A aca Y @ a
nssuItuImedLUasinason1sgeydeinin ndimaiiuinuiun 7 laenssudsn 3 umdnsiinig
gopdernntniovar 3.62 Weosidus sesmafenssuisn 4 lnedinsgaydetmviiniesay 3.64 wWosidus
aa Y o =~ a4 8o w ¢ & < aad LY @ v
LaznsINIs 2 umidensiinsgadeuiviniovas 3.65 Wesdud waznssuisn 1 wiuidnsiie
ddan
a - a = - i aday My %
AuUAanazlanteInNIsiie lnganizndunadsiaiiasiieragnuinlunssudsnlilaugaisua
o v = = a A& oA | = & A
fansmgarsazaislelouasnuniunavziwasiietanniurandudilenvsees asuludvies
wasdima Jsaenndosiusisaues Mkhitaryan (1984) wuilelguiildlunisiiusneweuilaiiny
Wt 5-6 mg/m® W1y 1.5 Falaanne 10 JuaIunsaannIsiildgkaranidevievianan 7% wag
A vo a A v Yo IS a
A masnantasulalauininflulasulelaunaslugeagyyinia (vacuum) dnalunisannisiinlse
\Weninnsdanudasussenianiglugeiiingesndaunmasasvaiheriuiingansueulaeenlys

geudeinalagnsasianisatuAulsa (Thompson, 1995)

1.2 nmswasuniasdiuaanuan
N5 ULUaIELUADNATUUBNNUIMNAIRINAITUTA8 1B g UN N TR uaIdILnANaNUINE

A v goj d? 1 ! J ! = Y 14 <
WaBNAMUUBNAAITUAIAIINAI (L*) azgAIANa19 (b¥) U89 UannkNidanInNuuenNnaanni1siny

(3

N a g I a v a = U oA A A A Y o N o
ﬂﬂqwqmﬁﬂ“NS C WU’J']NLLU'JIU@JlﬂIu%ﬁV]'NLWEJ’JﬂUﬂ@ﬂ@EJﬂaﬂaﬂﬂaqjﬂ@ﬁlfda@ﬂmaLLﬂ’JﬂNﬂif\]gmaﬂaq

all

4

' '
A =

w3 dslifinnuunndisaingaaruauiloninsgnimsiiusnedenisudeutaziudeudinen

=)t

[ '
a o A

[~ =1
waaduduimamaeduiign
INMSANEINISIUAsULUawesdllaanItAs1zui e lunisuATInsmeansazatelolauiinase

nsasullasdinveaufenuiilingidesainuannaiinsilasunisialeleusnsn 400 ppm/10 m way



a

§931 700 ppm/10 m TArAuainsgeiiandsenainainudarsazarslelsuiigniluniseendladie
annsartendiauitnslrainaulunsiinsuduitinsdeasazats CL2 (200ppm/10 m) fida
ainaiuazliiuansefunisuggaeindan Chim and Robert (1994) lds1aaulsinnsidlelsuiinay
dudu 60 lulasansrednsiuay 8 Hrluadunan 28 Sudmalidivewasenidfianlaninllldudse
Telouiitedunniloifuinulugeayainmesinsomuaunsasy
1.3 nswasuulasvesnnnsuiuide (Texture (N)

waufifinadlofiudnusiuig 7 Ju nuinisdisuulaseesnnuniuie Tufudl 0 3 vn
nssuAsluifmnuuanenatun1eeda lutuil 5 wae 7 Ju fanuwandeiunieads Tne nssudsa 2 s
WasuuUawesnuuiuile (Texture (N) waz N auddi
1.4 Gunavasudefiazaneinld

Uinamesdimuniiavansildnuivnavswdoimuniavaeildddnlngfesius

U‘%mm‘fﬂmaﬂ‘%aﬂwﬁuﬁéﬁmhiLmﬂﬁmﬁuagﬂusﬁm 10.60-11.89 % n1suguidensseloloudnsd
200 ppm/5 m Wagdns1 400 ppm/5 m wasan 7 5’uﬂ%uwm1§wmaqﬂﬁqﬂLLaziusqﬂﬂJUQuasﬁU'%uﬁm
'131maﬁﬂﬁqm?ﬁaamﬁmﬁ’mwmmm Houng and Wang (1992) wuitteleuiildlunisifiusnuvieuas

weuilalasazandnsnismelavemauaznisgadetinalunadnetanisiuinm

Junaudl 2 AnvUsunasedsenisiiusnundananiatans winaudlansdae O, AsEauAUDNTY
400 ppm 10 w1l neudrlUanesed
2.1 masuudasvasmsgyiemvinuasaieied (weight loss)

1%
a o

nsgaydeuininnisagdsdmidnvedniadensiiniunisateSadudaladiluiiusnwniusnwi

gaunil 12 *» nuiSesazvesnisgadeuminlunssudsn 1-3 lillauwaneeiunieadia Jui o0, 3,

5 waznudnludun 7 danuwananeiunieads ne nssudsh 4 ISesavnisgyideumdnuiniian Tu
N35135% 4 Ju 3 uaz 5 dewviniu 1.34 % wagluiui 7 dawindu 1.29

2.2 MsagunUauaen (L*) vasdilaanuannaniidensnasanesed
FZEY) d' < [ Y o (v 1 1 1 | (v v a aa =
Hawidansinusnwliduau 7 Ju nudiAinuadng (L) naukasndaiesednnnssuisiull
AULANAIIAUNETR (Table 9) kagnUIIAIAIINATIN (LX) ¥8INNTTUITNTNAGLINUTY AIAINY

a119U9uANsd AnfiuTudntesluriaineveInsiusne

2.3 M5UAgURUAUR9IAT (A*) Ya9FUABNUBNKNAKNININTNAIAIYS59E



wanslifiuA@iToann (A% AAnauinuansdanislndaiouasuanifiut uansdenisdn
Tndduns anmsAnwinudmaniasansiifuinulisiu 7 Fu f1 (A% Aouane¥ed ynnssuislid
ANULANANSTUN1ERR ndsaeSadnuIman AT TiAusnwlia 3 5 waz 7 Yu lunssudsd 13 g
ALANA1sNYaAUAN TngaAnauinnuanidadlnddideaunniiae

2.4 n15ilasuRUasUaIRn (B*) vasdildanuanianiidensnasanesed

naufalinsiiusnwlidiuau 7 Fu wudimddndu (BY) neulazndwnieded yanssuislud
ANUUANANAUNIERR InerAnauinuanadailnddutuannian

2.5 m3iUasuuUaswaInULLULle (Texture (N))
nanflansdloiusnendiua 7 Ju nuimsilasunuasssnnuniduiiennnssuisi 0 3 5

wa7 Ju lwiun 7 yanssudslifianuuansneiunieaiia

2.6 MsiasunlasuSunuvasudwmuaiiazaneunla

nuUSunaveslruanazareun ladsdulugdesiunsusunutinaniensaduniddaily
wand1eaiuegluyae 11.53-12.96 % nswduidensmelalgugnsi 400ppm/5 m wagilategndd

Y] Y] ! aay 1 ' aa Y o A v o axa N A <& a

WA91N 7 Funudnnnnssudliunnd1ameadia widensiniunisanesadnssnisnt-3 JUsinnveanded
avaneU1snIgamUaNaNtey warUSinursudasiinaenszeazian 1usnw Tnevilunsanasues
- | Y a A - Y o & vala
wimaluseninnsgn vewald aliesnnimagnldlunszuiunismiela wiwiidensdndunaling
Y] o = Y a H a = P & v
gnsinsmelan sdwaly USunahnaiinisidsunlasisaantas

31508iNaN153ITuAsANIUS IS EdansIAUS e RenaLianT wikawdenIale O, 7
szRuAMILANTY 400 ppm 10 Wil wazldge LDPE neuthluanessdlauead 60 Mdmsn 150 Gy, 250
Gy, 300 Gy uay 400 Gy ndnsndnalunisannisgadethntnvesuiidenslugisusnveinisfiving
wilinuauuanaanadiAvesnts agdsdintdnluwiidensidiunisateseddnsi 400 GYiuya
AUANTINSa AR invemAnNaann1enas n1siiufeIlauduiusiun1siiud uweadnsnig

~ a aqy | & - a v v & o ¢l
mela Wesnnwananildannsmeladiuniedio U1 (R39u91, 2549) uansliliuinnisaesedlanueasi

SeAuTad 150 -300 Gy llinasadnsinismelaveduidang 91nnsanesed laveadlusyiuninuduas

| v v oa

5eAused 400Gy aglunsghudnsinismeglaveswmdensiliuiidansiinisaneuniunninlvings
deunnuwaznuiilueaduisuionnisiiinast1uiNiinTuiavedwiians we lfnansenuse

>

nduvesitgeandiaunasarsusulaeenlyfnieluussyiud (Artes-Hernandez et al., 2010) N3

e e =)

oMt

WasuwUaaUsuaina lnedatugvesdsinavewisiiazaisuimuinuiadnsitiunisaiesidans

v v A

Sedlaveanfiszaused 150 -300 Gy dUsuuveudsiazaleuinInitge AuAuLantes wasUsuu



Aoudnepsfinaonsyaziian Husnw Imaﬁ"ﬂﬂmsaﬂawaaﬁmwaiuiwmmiqﬂmaqmaiﬁﬁmLﬁawm
ihmagnldlunszuiunsmela winfdinsdadunaliifsnsmmameladFedemals Usinahanad
mMsasunlaniisndniios (9395, 2542) Frasufdnsinriunisais$idsdaneSsdlaveanisyiv
98 150 -300 Gy dnsiUAsunlasnusziuauduvesssddosunnmunyanliiinnsnsenuiudnuas
Meusnvauifinsuardvewfmtnsllawisauenanuuanisedsmeaeniladeddinisdiotn

[V

PINMINLTIEAVIAATISEAUTIE 400 GYaglunseaudnsnismelaveswiidiansyiliuiidensiinisae
3 &

uinniiinisagdedmdnuaziiuliludesdusuionnisiiwagdnh Miiaduiinavesuidensds
aenndesiuTeuvedlynatiug (2550) s180udn onisilelavesuiidang & Anwarlusela ieide
willaugnudl Fufnanmsi waavielaelisuanudemeainanimiindeu snee Nldwvangay

nsanesdlaveaniseausad 400 GYlunanidenslidanuninsaufosansnsSadinIngT 400 Gy

dyunan1Innay

(3

PnnNsaesdElauan

v v Y v

Aseausad 400 GY azlunszausnsinsrglavaantansyinliwians

9

v
s o o = PN ¥

a S A o § val 1 & a o I Y Aa X
llﬂ’]iﬂ']EJU']V]@J']ﬂV]'ﬂW@Jﬂ’WQQJ/LaEJu’]VTUﬂLLﬁgLﬂUl'ﬂUV@QLEJ‘ULillllaqﬂ']ﬁLquLagsﬁquqmLﬂG]GUUVINaGUQQLLﬂ

1% [
o

fansernisillelavesuiidans { Anwarlusela adowmlougnudun Fufnannsn wad vieillelde

v v A

lasumudsmeainaninwinasy 6i1ee Alilvunzay nsatesidlaveaniissAaussd 400 GY Tunaln’

Jensldfmnuuunsausoiansnsnsadlininin 400 Gy

LONE5D19D9

Y L4

nue wisdununIse AN I wasdued avisuns. 2549, Ussansninvedleleulunisniuaulsa
WAINBAUNEITENINNISAUS I waduiugansuine. 2. Ine. nw. 37(5)(Mey) : 457-460.
Usgtamd wie guan lanassisue 100y Aulaniaudl 935987 U1a1NTes asm 1uTs Usenususiu

lanay uagginn pashuennsel. 2546. nsenusedanleiiondnuuasiunalilunisiniune. n1s

v
§ o a

Uszgpinenmansuasinaluladiaedesasen 9. dhauusinagitedud,ngamme. wih 1-10.
WIIHNT AN WU FRUNI9Y 9I8te allngds 91989 aN1E15NA BNT QUM LALIRENT
1735199 2531, MslgFsdlunuinduiivdmsumdawuasiunaldl Oriental fruit fly, Dacus
dorsalis hendel Tuszaiag, v 263-267. Ty M5UsEYUNIVINTVOIUNINGSULNYATANENT
a7l 26. 3-5 nuATILS 2531 BNUNEMTIE @iy, iTINeIdBINYRSMARTNIENT
NYATUATANNIAILAENTENTIIMEIMENT INALULAEWAZNNTNANY, NTUNHA.
gnswedUsEIAVSANA. 2539, eluladndnsiuifsuioannsgrydovesuzyumussinamsaiiy

Snwn, Tuedesusied, auun 1, utn 17-22.



AUgANTAUMANTINYAT 2557 afifinsdseendnraldl 2555-2556. drinnuasugianisinens Lid
Biamlnstingd

av1an LanasTIaes nama unuSundrdly dulenaud uaz§iun aslpilennsal 2553 mawangns
pwnafeumzndssuouuasfuralilasnafiuuinesadideldlulassnmsmunulaeimede
nsldusasiifumifu, 663 wih. Tunsussgumdinmsvesuminedonunseans s 48,
3-5 NUAMNUS 2553 FIBIUNANITIVEY @1VINY.UMINIREN¥RTAIERTATINUANENTINNS
AAUANYINTENTNANYITNIINTLNTINNYATLAZANNTANTENTITNEIManhazinalulad
ﬂi%ﬁ/lﬁ’NVl%J‘WEﬂﬂiﬁiill‘?ﬂaLLﬁSaIQLL’méjaﬁJﬂﬁz‘VIS’NLVIﬂI‘lJIag’dWiﬁuWIﬁLLﬂBﬂ’ﬁg@ﬁﬁiﬁ’}ﬁﬂﬁu
AENIIUNNTILUMITIALaEETINUNBUATUALUNTITY, NTUNNeI.

Balock, J.W., Burdit, AK,, Seo, S.T. and Akamine, E.K. (1966). Gamma Irradiation as a quarantine
treatment for Hawaiian fruit flies. J. Econ. Entomol. 59: 202-204.

Brynjolfsson, A. 1989. Future radiation sources and identification of irradiated foods.

Food Technol. 43(7) : 84 -89.

Follett, P.A. and J.W. Armstrong. 2004. Revised irradiation doses to control melon fly,
Mediterranean fruit fly, and oriental fruit fly and a generic dose for tephritid fruit flies. J.
Econ. Entomol. 97(4): 1254-1262.

Follett, P. A. 2009. Generic Radiation Quarantine Treatments: The Next Steps. Journal of
Economic Entomolotnse. 102(4): 1399-1406.

Follett, P. A. and M.M. Wall. 2013. Phytosanitary irradiation for export of fresh produce:
commercial adoption in Hawaii and current issues. Journal of Radioanalytical and
Nuclear Chemistry. 81(8):1064-1067.

Follett, P.A.,, M.M. Wall and W. Bailey. 2013. Influence of modified atmosphere packaging on
radiation tolerance in the phytosanitary pest melon fly (Diptera: Tephritidae). J. Econ.
Entomol. 106 (5), 2020-2026

Hallman, G.J. and P. Loaharanu. 2002. Generic ionizing radiation quarantine treatments against
fruit flies (Diptera: Tephritidae) proposed. Journal of Economic Entomolotnsel. 95(5): 893-
901.

Hallman,G.J., 2012. Generic phytosanitary irradiation treatments. Rad. Physics Chem. 81,861-866.



IAEA, 2004. Irradiation as a phytosanitary treatment of food and agricultural commodities. In
Proceedings of final research coordination meeting organized by the joint FAO/IAEA 2002.
Veinna.

International Atomic Energy Agency (IAEA). 2004. Irradiation as a phytosanitary treatment of food
and agriculture commaodities. [online 17 wgua1AU 2557]: http://www-
pub.iaea.org/books/IAEABooks/7159/Irradiation-as-a-Phytosanitary-Treatment-of-Food-
and-Agricultural-Commodities

Kabbashi, E. E. B. M., O. E. Nasr, S. K. Musa and M. A. H. Roshdi. 2012. Use of Gamma Irradiation
for Disinfestation of Guava Fruits from Fruit Flies [Ceratitis spp. and Bactrocera sp.
(Diptera: Tephritidae)] in Khartoum State, Sudan. Journal of Agricultural Science Research.
2(4). 177 - 182.

Koidsumi, K. 1930. Quantitative studies on lethal action of x-rays upon certain insects. J. Soc.
Trop. Agric. 2: 243-263.

Loaharanu, P. 2001. Trends on Global Trade in Irradiated Foods. Paper Presented at National
Seminar on Food Irradiation. Bangkok. April 19, 2001. 10 pp.

Mitcham, B. 1999. Irradiation as a quarantine treatment. Perishables Handling Quarterly Issue No.
99: 19-21.

Puanmanee, K., A. Wongpiyasatid, M. Sutantawong and P. Hormchan. 2010. Gamma Irradiation
Effect on Guava Fruit Fly, Bactrocera correcta (Bezzi) (Diptera: Tephritidae). Journal of
Kasetsart. 44: 830 — 836.

Tanaka, N., L. F. Steiner, K. Ohinata and R. Okamoto. 1969. Low - cost larval rearing medium for
mass production of oriental and Mediterranean fruit flies. Journal of Economic
Entomology. 62: 967 — 968.

Vargas, R. I, S. Mitchell, C-L. Hsu and W. A. Walsh. 1993. Evaluation of mass — rearing procedures
for Bactrocera latifrons (Diptera: Tephritidae). Journal of Economic Entomology. 86(4):
1157 - 1161.

Watanabe, N.F. Ichinohe and M. Sonda. 1973. Improvement of corn flour medium for  larval

culture or oriental fruit fly. Res. Bull.Plant. Prot.Japan. 11:57-5B

AMARNUINATIINN



Table 1 Percentage weight loss

Treatment % Weight loss
0 day 3 day 5 day 7 day
control 0.00 + 0.00 1.35c+ 0.14 1.27b + 0.41 3.66c+ 1.01
Cl, 200 ppm 10m 0.00 + 0.00 1.34b+ 0.15 1.28b + 0.42 3.65b + 1.03
05 400 ppm 5m 0.00 + 0.00 1.33ab + 0.13 1.25a + 0.45 3.62a + 1.05
05 700 ppm 5m 0.00 + 0.00 1.32a + 0.14 1.24a + 0.45 3.64ab + 1.05
cv (%) 0.00 0.74 0.79 0.28
Averages followed by the same letters in the same column with different statistical confidence level of 95%.
Table 2 Skin color loss (L*) for dragon fruits skin.
Skin color (L*)
Treatment 0 day 3 day 5 day 7 day
Before Affer Before Affer Before Affer Before Affer
control 61.00 a_+ 3.37 60.54a+ 3.50 59.7%+ 3.41 59.88a +4.36 59.73a + 3.41 60.25a + 3.26 61.46a+3.34 61.08.2+3.99
Cl, 200 ppm 10m 61.07a +3.75 60.83a + 3,29 59.86a + 3.35 59.91a +4.21 60.15a + 3.21 60.29a +3..83 61.24a+3.66 61.05a+3.86
05400 ppm 5m 61.03 a + 3.24 60.55a + 3.35 60.35a + 3.48 60.73 a+3.49 60.83a+3.56 60.93a+3.95 61.24+4.50 61.11a+3.95
05700 ppm 5m 60.40a + 3.35 59.85 + 3.40 59.88a +3.56 61.38a +3.34 61.26a +3.55 61.28a +3.35 61.38a+3.43 61.032+16.54
CV(%) 2.49 1.05 0.60 0.73 0.85 1.04 1.55 1.04
Averages followed by the same letters in the same column with different statistical confidence level of 95%.
Table 3. Skin color loss (A¥) for dragon fruits skin.
Skin color ( A*)
Treatment
0 day 3 day 5 day 7 day
control -0.04a+ 0.27 -0.13a+ 0.32 -0.18 a+0.29 -0.28a +0.24
Cl,200 ppm  10m -0.0da+ 0.29 -0.16ab+ 0.36 -0.19 ab+0.30 -0.29ab +0.23
05400 ppm 5m -0.05ab+ 0.31 -0.18ab+ 0.38 -0..22 ab+0.35 -0.30ab +0.27
05700 ppm 5m -0.06b+ 0.35 -0.19c+ 0.41 -0.24b +0.37 -0.31b+ 0.29
CV.(%) 11.79 4.16 3.45 2.36

Averages followed by the same letters in the same column with different statistical confidence level of 95%.

Table 4 Skin color loss (B¥) for dragon fruits skin.



Skin color ( B*)

Treatment
0 day 3 day 5 day 7 day
control 3.90a+ 0.65 4.02a+ 0.67 4.11 a+0..63 3.99a +0.68
Cl,200 ppm  10m 4.05+ 0.60 4.10ab+ 0.36 4..24ab+0.30 4.11ab +0.23
0,400 ppm 5m 4.10ab+ 0.67 4.15ab+ 0.38 4.36ab+0.35 4.17ab +0.27
0,700 ppm 5m 4.15b+ 0.70 4.25¢c+ 0.41 4.70b +0.37 4.23b+ 0.29
CV (%) 1.75 1.36 1.58
Averages followed by the same letters in the same column with different statistical confidence level of 95%.
Table 5 Texture (N)
Texture (N)
Treatment
0 day 3 day 5 day 7 day
control 1.59 + 0.08 a 1.53 + 0.09a 1.34 +0.10 a 1.35 + 0.07a
Cl, 200 ppm 10m 1.60 + 0.10 a 1.56 + 0.12a 135+ 0.12a 1.36 + 0.08a
O3 400 ppm 5m 1.59 £ 095 a 1.58 + 0.15a 1.37 £ 0.14 ab 1.37 £ 0.09ab
05 700 ppm 5m 1.61 £ 0.08 a 1.59 £ 0.17a 1.39+0.16 b 1.38 + 0.01b
CV (%) 3.51 3.58 4.09 6.89
Averages followed by the same letters in the same column with different statistical confidence level of 95%.
Table 6 brix value.
% Brix value
Treatment
0 day 3 day 5 day 7 day
control 10.90. + 1.05a 11.90+ 0.98a 11.20 + 0.92a 10.40. £ 0.78a
Cl, 200 ppm 10m 10.95. + 1.56a 11.83 + 1.69a 11.50 + 1.53a 10.50 + 1.60a
03400 ppm 5m 11.15. + 2.38a 11.84 + 1.73a 11.65 + 1.67a 10.60 + 1.64a
O3 700 ppm 5m 11.29 + 2.54a 11.89 + 1.86a 11.75 + 1.75a 10..95 + 1.79a
CV (%) 1.06 3.88 5.88 6.22

Averages followed by the same letters in the same column with different statistical confidence level of 95%.



Table 7 Percentage weight loss

Percentage weight loss

Treatment
0 day 3 day 5 day 7 day
control 0.00 £ 0.00 a 1.34 +0.10 a 1.34 + 0.15 a 1.34 + 029 a
150 Gy 0.00 + 0.00 a 1.34+ 0.11 a 1.34 +0.13 a 1.34 + 0.26 a
250 Gy 0.00 + 0.00 a 134+ 0.12 a 1.34 +0.14 a 1.34+ 0.27 a
400 Gy 0.00 + 0.00 a 1.34 + 0.01 a 1.34 + 0.20 a 1.29+032b
C.V.(%) 0.00 0.81 0.91 0.98
Averages followed by the same letters in the same column with different statistical confidence level of 95%.
Table 8 Skin color loss (L*) for dragon fruits skin.
Skin color (L*)
Treatment 0 day 3 day 5 day 7 day
Before Affer Before Affer Before Affer Before Affer
control 62.00 a_+ 2.21 62.04a+ 2.31 62.35 a_+ 2.43 62.58a+ 2.56 62.77 a+ 2.67 62.80a+ 2.75 62.85 a_+ 2.93 62.92a+ 2.97
150 GY 61.53 a + 2.65 60.83a + 3,.29 61.74a + 2.75 60.93a + 3.92 61.83a+ 292 60.97a + 3,91 62.03 a + 297 61.03a + 3..29
250 GY 61.67 a + 2.64 60.55a + 3.35 61.82a + 2.85 61.03a + 3.97 61.53a + 2.82 60.73a + 3,.96 62.35a + 3.16 61.15a + 3.36
400 61.80a + 2.66 59.85 + 3.40 61.95a + 2.93 61.53a + 4.02 61.61a + 2.95 60.88a + 3,.99 62.47 a + 3.36 61.34a + 3.42
CV(%) 1.49 0.09 0.70 0.93 0.72 1.56 1.67 1.98
Averages followed by the same letters in the same column with different statistical confidence level of 95%.
Table 9 Skin color loss (A*) for dragon fruits skin.
Skin color ( A*)
Treatment
0 day 3 day 5 day 7 day
control -0.04a+ 0.35 -0.14a+ 0.42 -0.17 a+0.52 -0.22a +0.57
150 GY -0.04a+ 0.32 -0.17a+ 0.46 -0.19a+0.57 -0.25a +0.61
250 GY -0.05ab+ 0.41 -0.19a+ 0.52 -0..25a+0.63 -0.300+0.67
400 GY -0.06a+ 0.45 -0.20a+ 0.55 -0.27a +0.68 -0.36a+ 0.71
CV.(%) 12.75 4.32 3.71 2.34




Averages followed by the same letters in the same column with different statistical confidence level of 95%.

Table 10 Skin color loss (B*) for dragon fruits skin.

Skin color ( B*)

Treatment
0 day 3 day 5 day 7 day
control 3.82a+ 0.55 3.95a+ 0.58 3.98a+ 0.62 3.98a+ 0.66
1506y 3.87a+ 0.50 3.93a+ 0.60 3.99a+ 0.65 3.99a+ 0.73
3.90a+ 0.57 3.98a+ 0.65 4.08a+ 0.68 4.08a+ 0.75
250 GY
400 GY 4.05a+ 0.65 4.15a+ 0.69 4.19a+ 0.72 4.19a+ 0.79
C.V.(%) 10.25 2.56 4.59 5.59
Averages followed by the same letters in the same column with different statistical confidence level of 95%.
Table 11 Fimness (N)
Texture (N)
Treatment
0 day 3 day 5 day 7 day
control 1.59 + 0.08a 1.53 + 0.09a 1. 534 + 0.1a 1.35 +£ 0.07a
150 Gy 1.60 + 0.10a 1.56 + 0.12a 1.35 £ 0.12a 1.36 + 0.08a
250 Gy 1.59 + 0.09a 1.58 + 0.15a 1.37 £ 0.14a 1.37 £ 0.09a
400 Gy 1.61 + 0.08a 1.59 + 0.17a 1.39 + 0.16a 1.38 + 0.0a
CV (%) 3.51 3.58 4.09 6.89
Averages followed by the same letters in the same column with different statistical confidence level of 95%.
Table 12 brix value.
% Brix value
Treatment
0 day 3 day 5 day 7 day
control 11.53. + 1.35a 12.96+ 0.95a 12.15+ 0.91a 11.20. + 0.76a
150 Gy 11.82. + 1.52a 12.72 + 1.54a 12.38 + 1.47a 11.55 + 1.53a
250 Gy 11.91. + 2.22a 12.78 + 1.69a 12.50 + 1.56a 11.69 + 1.54a



400 Gy 11.29 + 2.48a 12.80 + 1.82a 12.65 + 1.62a 11.72 + 1.5%a

CV (%) 212 3.45 4.63 4.65

Averages followed by the same letters in the same column with different statistical confidence level of 95%.

Figurel Cobalt-60 teletherapy

Figure2 Ozonizer



Figured (A) Immersed in solution purify water 7 day and (B) dragon fruits Immersed in solution in O 400

ppm at 10 minute
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