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Ethanol Vapor Releasing Sachet Development and Physiological Changes of Mulberry Fruit
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Abstract
The objectives of the study were to develop ethanol releasing sachet for retail mulberry fruit packaging

and to observe physiological changes of fresh mulberry during exposing to ethanol vapor. The results found that
the lowest disease severity in fruit packed with 3 ml of ethanol in sachet were detected, when the highest
concentrations of ethanol and acetaldehyde vapor were detected in the headspace of packaging when compared
with others. The package of mulberry fruit packed with 1 and 3 ml of ethanol in sachet showed lower carbon
dioxide and ethylene concentrations in the headspace than package of mulberry fruit packed with 0 or 2 ml of
ethanol loaded in a sachet. For conclusion, the ethanol vapor decreased physiological changes and disease
severity in mulberry fruit under 10 °c.
Keywords: vapor releasing sachet, mulberry fruit, ethanol
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funtueslantdeny 8ilazyndiafieeeul Taond wazanz (2555) fauin 10X12 wufms
UsznavseiaunanamnTia low density polyethylene ( LDPE) A218%11 50 pm (transmission rates to O, CO, WAz
water vapour Wil 2,500, 13,500 ml m” day™ uaz 8 g m” day "' muansy) Taniindaaaiufeuiuiduazglies
Woadanfium (A/PE) A uuwWY 110 pm Auvusestauiin 1.0040.1 cm nstlantinetflugiuuy 3-side seal #Anu
Lﬂm”lr’iﬁm@mmamna:mmﬂa‘m (Whatman No. 1) 211m 8X10 cm %qﬁmi@mﬁuﬁqm@mummm (analytical
grade, 97%) NMEUAIAINNNTLIINTTANENIBY Fmstlaniinguiitla nsaenldian LDPE fiasanndani@lunis
san ¥ leszimaienuaadurilige (Utto et al, 2016) fldwindu 0.015 pmol m m? s Pa” figaugdl 10°C Aanay
dad 1.33 mol m® mseilAnmaaurmanfasimsildetienueaangeuLLY TinnsAnEnaTe 0L
NUBAMAILIUNIEAENIANRdRI NI ARl At arAdNdRdu el s e U Aazan LI W1 AN
Rinanenueawadil 3 sziu A 0 (ldflenueaman sidegaarunw) 1 2 uaz 3 ml viseslanysess Aldwsasly
DIANANGRNW S polyethylene terephalate ( PET 2U1A289010WNAL 17 x 12 x 4.7 cm 217 X n419 x @n AIHY
Fnms 850 HAAART) AU 1 199 6o 1 01A ANAUTANesgRitaunedeat) udatlaniiniinaasaean FF3
(mwm@mn Fresh and Fresh, umwmumvau@mmmiw {111 (umﬂm) YU 30 um ; transmission rates to O Co,
WaE water vapour winiu 18,272, >30,00 ml m” day Wae 25 g m” day mummu) Hunia m‘wmmm‘mu
10°C s 3 Ju vinegusinetneinaannluussqinaiszndnanansiie] deedu gas-tight (Hamilton, US) uas
AlATZEeLAIq FID-GC (GC-2014; Shimadzu; Porapak Q 2.0 m length, 3.00 mm |.D.; helium carrier gas) ng
Uszendinues Wis 8zhan wazAny (2558) Jdinuuildngasninannisianziaedngnilafasesgiiiamny
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nsAne ldussqsinet active MAP ﬁﬁmm%ummm@uﬂ@u@mﬁuﬁﬁﬁmﬂuﬂ FLHTAYINLIFYTINANTAN (KA
wasudiugainednunnndt 50 wesiduduslaify 80 wesifusd) HavHauaINdmdnTaLFIRdIN iRl fiRng
AznIneNsTan WAz maTulatl uundnendsmalulatingzaauindsuys ALy BnaY Fauendaaenly
me@ﬁﬁﬂmu@nmim;ﬁ'ﬂL@Wﬂfafan i Aelazidiarin miﬁwwﬂau{iwﬁﬂ 150 g adluussqsinugisanriuges
dantlaes Hreamas 3 szAudwRaiunsAndnesiu Lﬁﬁﬂmmi@;ﬁmeﬁ' 10°C lwaan 3 Fu vinnamsadn
pndinduaesfing 0,, CO, lesvmalenuesuazeziaianlas waziesauluusseaniALedussig nainlsndan
mMedunauaziuin mefnmzsirrnudutusestialdiaies FID-GC anifufig 0, uaz CO, AAmzinnaiaues
NN UATANY ( 2556) ANUHUNIMARBILLLENRAAANYT] (CRD) 49U 3 41 wanImAaeiaAATZT
analysis of variance LL@"’LLG‘?_I‘LIL‘Vl‘f;l‘l_lmL'a@?_li”‘lm’]\m\iVlm@\imﬂ Duncan Multiple Range Test (DMRT) f p<0.05
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Audnfuarana st audat i iuA A AAE AN LALNEN (Figure 1) #msFresnislantlansuazszsiy
m’mLiu%’ummimzm&Lfamu@@“lumimmmﬁuﬁuﬁ’@qmﬂﬁuﬂ?mmmmmmﬁ'@mﬁuuummwmm miﬂ-gﬁmeﬁ?ﬁ'\i
femueawaainiy 3 mi luzesiandaes ﬁmmLﬁu%ﬂmxmmamu@@@q%m (19669.38+610.42 ppm) 199
AN unaman ﬁmmnﬁuﬁué’ﬁqm (2685.74+483.67 ppm) (Figure 1A) meiﬂwu“lu?q'qmmamuam
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Figure 1 Kinetics of ethanol vapour releases and accumulations in headspaces of active MAP packaging
prototypes (A) and changes in ethanol (B), acetaldehyde (C), CO, (D) O, (E) and C,H, (F)
concentrations in headspaces of active MAP containing fresh mulberry and ethanol vapour controlled
release sachets of which individual sachets contained different ethanol liquid volumes i.e. 0, 1, 2 and 3
ml. The packages were kept at 10°C for 3 days. Data presented were average and standard deviations

(n=3). Symbols ** represent significant differences between treatments at p<0.05.
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pudinduredlessveienueauszesisvian ladiniaddsuuadudnensiiedef  awnsoamade
mmﬁuﬁuqmmimuﬁuﬁ 1 gasnafiuing aniuanaudntesuazasilussuinafiuing U3997041 active MAP
defliemueaman ity 3 ml luteslanddes ﬁmmLiuiumﬂ,@izma%mmqq%m Tuauzldaungm
paratarudiuduredlesziveenueauaziazesisviailadluussansidienuaamaat it 0 uaz 1 mi
(Figure 1B and 1C) Aauidiuduaesing 002meL@’ﬁauluuﬁﬁ‘gﬁmem“lm;m‘ﬁ'ms@géqmﬁmmﬂ@mﬂ@'ﬂﬂvlm:msl
NURALTHIAT 1 UAT 3 m ﬁﬁﬂdwqmmiﬂéqmﬁwmﬂ@mﬂ@i@a”lmmwL@mu@mﬁmm 0 uay 2 daaam? (Figure
1dand 1F) Twanzenadidusesireandiaulunsqinsfdtemssqeniueatsun 1 ml gendngaaiunuaaen
nmAaes (Figure 1E) Lﬁ@ﬁma‘mﬂmﬂﬁmimwudﬁﬂqﬂmmiwm@mﬂmﬂgmm‘%m&mmL%@ﬁwluiuﬁ 4 284nI9AL
5nwn wigaussasaniugeslanlaesleszive wwnuealiunms 3 mi ﬂmngmm@uum‘ﬂmﬁﬂﬁzﬂm“luiu‘ﬁ' 3 (Table 1)

Table 1  Visual appearance on mulberry fruit skin packed with O (control), 1, 2 and 3 ml absolute ethanol in

prototype sachet under 10 °C for 3 days of storage
Days of storage (day)

Treatment 0 y 5 3 7
Oml EtOH - - - - ++
1ml EtOH - - - - ++
2ml EtOH - - - - ++
3ml EtOH - - - - +

Remark (-): Disappear mold spot on fruit surface, (+): mold spot appears 1-2% on fruit surface of display area, (++): mold spot
appears 1-2% on fruit surface of display area
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mwmmmﬁwmmmLﬁuﬁuﬁqumﬂ L‘ﬂmmniumaf-gﬁmeﬁéﬁvlaimmzmaL@‘mu@@ danaliensnistaeylaszive
lenuaadanfige (Utto, 2014) LLﬁiLﬁ@”ﬁ”l;m:LuﬂLfamu@@m@ﬂummﬁm%qmiﬁmmLLmrwhmqrﬁmmﬁu%u@mm
inllgnisanasaesdnsnisiaes Malinsavanlaszme wnuealuussqined unsainangareanistnalauoag
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sypinglasvimeeniueaiunanien way (3) nnstusuradlessmeaneaanildutnonalldidannden A
dnduaaslessiveaniusaluussiuriduiusiuifunnenueawmadnlusesilanilass (Figure 1A) m@mmmﬂu
Utto (2014) m”l,mmﬂmmmwuummmwﬂmﬂmvmﬂL@mu@@uﬂ?mmmmumuumwn 11 N3ANENTR PN
mlwmmmmmm%mmL@mumiwnmﬂﬂmﬂ@@w LL@w'luuamﬂmWﬂmmu”me W Figure 1B wuan A uidudu
mﬂqvlmymﬂL@mum‘lummﬂmmwmwmuummmﬂumsammsmﬂm Lummﬂmammﬂgm‘mﬂumwmmmv
miﬂzﬁmsmmumimmmmmmmumﬂ LLmﬂumiﬁnmuﬂ\ﬂummmmumﬂ,mLLmﬂm\mm\‘mmL@unumwm@m
ALIAN LL[?IWLIQ’]?VWLIF’WQWN?HLLNIH active MAP Rsxdufinnndn (Table 1) mfaLﬂummmﬂ?mmmqmu/ﬁﬂmmmm
Tummnmm mamvmmimmmmaummmimwwL@vmuﬂm mmmnmiﬂgm‘mnmﬂwumamm%umamiﬂd
mmmmwmmmmm ma”lumm (Utto, 2014) mumwwmﬂammmLfamumm vanluussqinuinn lignuen
TinAvuTaNRN @’wLﬂumm’mmim@ﬂu”lﬂmmLfamuml‘mﬂumaﬂi”n@uLfammmmm@u”lsnu alcohol acyl
transferase (Utto, 2014) nafisduesesaanlasneandansldiulessmseniussaunsony it A fuluge
nenudanlnafisudndlesziveionueg (mmﬂum@mwﬁmmmmm‘%'ﬂmmm@umﬂﬁma‘mmﬂﬁm@mw
anuea wazinlilgnisnszunszuaunis glycolysis 199n1sdanszias@ianlas (Corcuff et al., 1996) AMNNATaN
fing 0,, CO, uaviasaw luussqsinel active MAP il waleuiinisneuaussiuansinere sz
dudusedlesziveienueafiuansneanfioriiony 94 Suzuki ef al. (2004) Wud']mmﬁfﬂ@u?‘@ﬂimgrﬁf;mm
anlasgleszmaeniueadnnisnansmanisnalanazn1snanieiay uazianssnaesanlmd ACC oxidase AN
Lufmﬁi’mﬁlﬂummimumumﬁﬁmﬁuﬁi@”lm:mmLﬂmu@mwdwmmam (Utto, 2014) JuansinnmaLsuassiale
avwmLfamu@@‘wmemwumwmmwmummimvmaL@mumlumumu wudnlaiflonadusiug i T
FatauiuANNdNdy LmemmﬂmﬂmﬂgmmmmemmuL@ﬂ‘iﬂmummnumwLﬁumumfaﬂmvmmmmu@a
(Utto, 2014) @ﬂwmwmimmummnmwmmwmumwmmmmﬂ,ﬂ@wuﬂmlmu@Lﬂ@ﬁu@\mﬂumuwLﬂum@@’m
mvmumammuimvmaL@m@mﬂummm mmwamummLfamum‘lw,uﬂLﬂfaLmvmammﬂgmmavmwLfamum
Lmvamﬂivmumwjm@umLﬂ@ yanantinnsmaLguatanaiulaaNn AL ATe e uNeld LN AR e
szwmglanuas nalnnisneuauassianNdndulaszmeaniuaarasgnudauarliiinsdnedsansalil
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TEABNIATTYIDUTAAUVTHULAT N ALULLAMNN9ETIL AN TINAUNEUAR naadesie Az ldmmunges
dantaas IidANNANNIAILANNTILREULLAIUAIN SR LAY AR NN TIAT Y TR TR UVITENINN T

nnenssNlsznA
fidrvevevnmlasaNIsBryyennigyauiien (adn.) muﬂmuﬂmwumumuummwmummuummw
LL@”ﬂuﬂmmmﬁumﬂ‘ﬂuiawmmimumm muﬂﬂmvmfmmima?@mmﬁﬂmmumm”mmmumwmmmm
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