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Development of Ethanol Vapour Controlled Release Sachet Utilised in Active Packaging for
Fresh Peeled Shallot
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Abstract

This research has developed ethanol vapour controlled release sachet (size 5x5 cm); the frontal side of
the sachet was made from nylon/PE film and the back side was made from Al/PE. The sachet contained silica gel
pre-saturated with ethanol liquid. This study consisted of two parts: weight changes of ethanol left on the silica
gels, and accumulation of ethanol vapour in active packages kept at 25°C for 7 days. Ethanol weight slightly
changed during 3 days in storage. However, the 1.08-1.09% changes were noticeable thereafter. The pattern of
such ethanol weight change could be attributed to low permeability to nylon/PE of ethanol vapour, causing slow
and continuous ethanol vapour release. Accumulations of ethanol vapour in package headspace of the active
package, i.e. solid PP tray with PP film wrap containing shallot and the sachet, were analysed. Concentration of
ethanol vapour released continuously increased after an introduction of the sachet into the package. However, the
concentration apparently became stable after 3 days. Ethanol vapour accumulated in package headspace
contributed to increases in ethanol levels in shallot and delays of changes in texture and colour (L* and h® values).
However, ethanol vapour did not have clear effects on concentrations of O, and CO, in package headspace.
Ethanol vapour showed significant effects on minimising microbial loads on fresh peeled shallots kept in the active
package, in comparison to those kept in the passive modified atmosphere package (i.e. no sachet; designated as
control). The study pointed out that ethanol vapour released from the sachet had practical application on
minimising produce deterioration caused by microbes, under a simulated high storage temperature.

Keywords: active packaging, ethanol vapour controlled release sachet, fresh peeled shallot

UNAnta

mﬁﬁﬁﬁié’ﬁwmeﬂmmu@Nmsﬂd@ﬂi@mum@mum (TUIA 5X5 cm) AIUNTINTBTBIALANY B1AIN
WAN nylon/PE WAZAUMAINIAINARN AI/PE T84ALANY UI9TANLAA (uinualszanm 1 g) Raudasien
ueawan lumsinenil ldinsdne 2 dou Ao nsdsuasivinaeseniueauuEanwanavdsannns
Ugetlaszeaingespnuaa uaznnsazangaslaszveenivaslulsnATasussaTmenii figouund 25°C
Hunan 7 54 mansdnmuandlidiuin dminassenueaanacdniien usfinisanaseaimiinlussiuiesas
1.08-1.00 mevdsanifiuingm 3 Su mewlasuuaaiminluBnoifesdntesenaiiesanautinsaeslile
FzMEENUEATNEUTIAN nylon/PE TG %m\m@lﬁmsﬂd@ﬂimmmL@muﬂm@@ﬂmnsﬂmmu@m 2819417 waz
saifias meazaulestmsioniuealuusstnniAusqi e fnfiussaTesAILANY  LazveNLAYATIURIANANGRN
wis PP HptnnmdosWldn PP wudn mmL*ﬁuﬁ”mmmiﬂixmﬂLfamumﬁﬂ'f}Lﬁm'%uﬁwé”mmﬁzgﬂumqLLimL@zﬁ
wuniunsiinende 3 %ﬂ@m‘wﬂL@mu@@%mmhmammﬂmsfgﬁmﬁﬁumm@&i@m@tﬁu%mmmmLiﬂ‘*ﬁm@
mufa@iuuauummimmﬂﬁwLL@:fﬁmﬂmaﬁLﬂﬁﬂuLLﬂm@mmwﬁml,ﬁm@ﬁmm:ﬁ (reannzen L* wazr h°) 289
venuaus liiinastednausanudnduinn 0, uar CO, luussenniAussaiud Inesziuresqauradlunenung
Tuussasinaiuanin ﬁLLuq‘Eﬁmﬁﬁﬁﬂdﬂu?wm@mmqu fouanalidiuin ToszieanueaaINTeIAILANY
ﬁ’ﬂﬂmwiumimmfamil,?ﬁlfammwmmu@umemﬂﬂﬂLﬂﬁaﬂ'ﬁ'Lﬁmmn@ﬁum’?ﬁlﬁﬁqLLﬁf«]xLﬁu%ﬂmﬁgmmﬁzﬂq
AdATy: N1sussuaniiv, sasatuannislaetlaszmeeniuea, nendauasantlanilaan

‘anaimwatulaginisenmis auzinemsAmans inanenduguagsll, 41ineviIudniy Smdnguasasiil 34190

*gudinaluladlanzuasdaguisand dinsuimuianermaniuasmatuladuiend (@) nsznssanaidaniuazmatulad

' Department of Food Technology, Faculty of Agriculture, UbonRathchathani University, Warinchamrab district, UbonRathchathani province 34190

? National Metal and Materials Technology (MTEC ), National Science and Technology Development Agency (NSTDA), Ministry of Science and Technology



'

224 n1aaLITed %1 46 K177 3/1 (WiA) Fueend-Fu91AN 2558 2. IngAanfinesg

AU

wauumLﬂuﬁﬁjmegﬁfaéhﬁmmﬁwﬁwmﬂa:mﬁ"lmﬂ utlaqifunesuasantlanudenduiienaediilng
iesmnuszudananlunislenveniitesudsznuasvidedszneuaimns Tnefiaaldnisussquuunssaniadaulslu
gtresmatiuudasfidumanain Wwdeafunisussadnuazualfindantilnaaly udidnnsussqinanaananam
i lgdne Lwim@m'qm@‘lﬁmﬁmm@ﬁmqn’mﬁuﬁ*ﬂmz%u Tneianzifleguuninmaiuinegs  Jeinifeananl
sariasrasmsldanmnianluinsldaufundaniniuien anwxgmmﬁﬁg\iﬁummmLi'\'ima‘l,gfau@mmmm
NNILATEYIDIRAUTE (39U, 2542) arndaanindnesiv aavl,ﬁflLLmﬁmmfﬂ%mimi@LLuumimmmﬁmLLﬂi (modified
atmosphere packagmg MAP) fauiuszuuLaniiv (active system) LW@%”@@M?L%N‘D@W@%%?H Vmuﬁ‘“"i_l‘i_lLLﬂﬂVlWVl
mmu@lummwu AR mﬂﬂﬂQUWWNﬂﬁiﬂ@@ﬂiﬂ?”LMﬂL@Vl’]u@@ (ethanol vapour controlled release sachet) GNLﬂuVL'a
i‘zL‘Mf-‘_Wmq%ﬁﬁ]’]uﬂ’]ﬂ%‘mym’aﬂ'ﬂ@uﬂﬁ‘ﬂ memﬂgiumwmumwaﬂ GRAS (generally recognised as safe) Wﬂ@’ammﬂ
siedfslng (Utama et al, 2002) mssuilasidnglszasdilaimuntesnaupauaunisseslaszmeeniuea 7
dutlsznavvesildunanainfinantFneduiuld selessmeieniuaanlaasaindan (carrier) %mﬂuﬁ“mﬁ'ﬁmm
Nugs uazienngaLnateansldrespauaut dmiuniseauaunnanuulasnnnmaamenwnsaatlenilden

ainsaluazignisg

1. MINI ﬁumfammuQumiﬂamJ'a"aﬂ"l,'aizmzlL'a'vnu'aaLmzmsuﬂﬁﬂuLLﬂm‘lfwﬁnmmLfamuaaiummmuqm

MadeilFnsnsasuulasimenaeaemueaniemdsannnnstantlaeslesyveienuaaaintes
AILAN %ﬂﬁmmuﬂmiéjmﬂm‘f‘]_l‘]_luﬁfawﬁuﬂu%mm@ (Silica gel 6-12 mesh grade 40, Davison Chemical, USA)
Ineld3anTiaa 1 g (muumm\i ) adluaamEEIALEn (vial) 20 ml WenIuaaman (99.9% viv) Tvauuaatacuan iy
1% 25°C \flunanatinatien 2 diland mﬂuumfmvmLfamummw,ﬂumvl,mmmmm'a@ﬂmum‘vmwnsmL‘um 1
(Whatman® No.1) th@an1iaa ldaslugesnaupus sﬁ\‘IL[ﬁliﬂN’ﬂ’mLLNuW@N@vQNLuEImWNL‘LAm (AI/PE) 9114 5X5 cm it
TauiinAuwsuidn nylon/PE ARTWIAWNRULLIL 3-side-seal mwﬁamﬂmimm%amL@@iﬁﬁwmiﬂmwﬁﬂﬁmﬁﬂm
inremauANy Antstlantinuuy 4-side-seal VTl AIPE mu‘ummumummumu“u@\mmmvvlm“mmr;m"]
16igasnn (Robertson, 1993) fwmm@’lfwm?ﬂ@mﬂ@'aﬁ“lmvmmﬂmmmmm ApaEnTd nylon/PE N1t antiu
WudnstesaLANY 1 25°C memuuﬂwmu el 7 du
2. m'a“wmﬂ’auNmmma’bn*nmmuqmmusumimuQumﬂ,ﬂﬁﬂuu,ﬂmqmmwmmwaumemﬂamﬂﬁan

92U active MAP Usznausisvanussantlanilaan (@uisduriuguinatelszann 1-3 cm/naw) a1uau
100 g lun1ananasnuds polypropylene (PP) (2111ANF19XENIXE3-9. 5><13><6 cm) wiaNiumeaInILAN uazaiin
nARaENAN PP (1w 30 Wm; Oxygen transmission rate 240 ml- m™ ‘day ) ANNENNTNLSNEI 39U active MAP
mmm:m”l,qmmmm 25°C fluan 7 quimmmnmmmimmmmumﬁLﬂumwmmmmm (Ctrl) nInegdau
AN N3IALSHNaUANT O, way CO, m’mmmummi@ummLamufa@slumimmﬂmmnmm AN NTUENIUes
‘lummmﬂﬂmﬂa@ﬂ (mmﬂmmn Bai et al., 2011) mmmwm@umwwmmml,mm FiLqmﬂ WATANLY, 2555)
(n=3 °m) (L*, C*, h°; HunterLab) uazmanuduile (LLOYD model, LR series, USA) (n=10 ﬂm) alnnImeadn
rﬁmuLﬂJmumsnLL@JL@%LWJLmqmmlumimmﬁmmnmmmmmmluquw 0,1,3,5 Uaz 7 dAuszes natdniunng
mmmmuj 1#Aiun1sAN Bai et al. (2011) Immmm WRanFeuAluiuR 0 wassul 7 N19nauRUNMAGeS
Wy completely randomised design (CRD) LLﬂWQLﬂ?’]mmmLLﬂiﬂmu (anaIyS|s of variance, ANOVA) LlazAId
LANAN9ANLRABULIL Duncan’s multiple range test (DMRT) fiszduinnnaidesiuf 95% 14%1sunsu SPSS version 16.0

WA

namsAnEMsiAguuasimiinzesenueauLdaniiaa wudn ﬁwﬁﬂmmvamu@@ﬁLLuq‘Eﬁmmmﬂ"m
A] mwm@ﬁﬂm?ﬂ@@ﬂi@ummmLﬂmu@m@ﬂmnsﬁmmmm lugng 3 Fuusn anduiinsanasesiming
muvl,mmLﬂuLL@yummmmmnmuum@mu@@Liumuﬂmﬂumﬂm 1.08-1.09 lwiuii 7 (Figure 1A) mwmmnmﬂm
TAIAILAN Tuus9970u97 Wudn mmwammvlmvm&L@mu@aiumsmmﬂmi@ﬂmmmeu (460 ppm) ’lum‘ﬂm
N 1 mnuu@mmmmmuaﬂu 24 daluausn uaz mm”mummmmu fu annzAa (240-290 ppm) AELUAINNT
Wusneuean 3 4 (Figure 1B) mmmmummum‘lummLLmemmmlu active MAP HAngendnmonuidinduaes
WﬂuLl,m‘l,umiﬁgﬂmmmu@uu@zu‘auummmimuw 0 atlHiTAATYNI9ATR (p<0.05) (Figure 2A)

=)



'

2. IngAanfinees 7 46 R17U# 3/1 (MiAw) Fueend-5191AN 2558 N9WALITEY 225

0.280 - T 500
g >
0.278 - S 400
£ 0276 T eee_ § 300 % -
g Tee— § S i * .
»—eo o
S 0274 - S 200 -
£ s
Y0272 Z 100
[=4
£
0.270 : : : : : ‘ ] 0 T T T T T )
0 1 2 3 4 5 6 7 0 1 2 3 4 5 6 7
Storage time (days) Storage time (days)

Figure 1 Weight change of ethanol absorbed on silica gel (A) and ethanol vapor concentration in the package
headspace (B) at 25°C
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Figure 2 Ethanol concentrations in shallot (A); changes in O, and CO, concentrations in package headspace (B)

during storage at 25°C for 7 days. Data presented are means and standard deviation (n=3).

Table 1 Changes in maximum load (N), color, total plate count (log CFU/g), and yeast and mold (log CFU/g) of
fresh peeled shallot after storage at 25°C for 7 days

Day 7

Parameter Day 0 Control EtOH-nylon/PE
Maximum load (N) 6.33+0.55"" 6.19+0.59° 7.3940.50°
L* 49.90+1.23° 45.6142.81° 49.56+1.39°
c* 5.98+0.50° 5.1640.85° 5.61+0.51%
he 356.82+2.93° 341.69+2.70° 349.39+2.34°
Total plate count 3.68+0.04° 4.4640.01° 3.83+0.04°
Yeast and mold 3.15+0.22° 4.2040.02° 3.24+0.17°

" Same letter in each row represents no statistical difference at 95% confidential interval.

Ransaiua
nsdaselassmaianiueaaingesnauane  aanaliianisanasmesinntineniueangnasduLuEaniag
Tnafussduananuuansssndnanudndulessiaieniuealugsespouany  uwarluanozwinden  vislinng



'

226 n1avaLnTed %1 46 K177 3/1 (WiA) Fueend-Fu91AN 2558 2. IngAanfinesg

Lﬂ@ﬂuuﬂmmuuﬂmmmﬂmmwﬁj Ty (Figure 1A) ilsannauriAnssenlassmeianiue sty g
nylon/PE NAIAN (Robertson, 1993) FA1Usennne 9.23x107° molm m?-s™'-Pa” Aanudindureslessimeeniuealy
mif«mmmumm‘lumimw 1 (Figure 1B) mmmnﬂfmmmwﬁmmmm Tu@mﬁ‘wm ANNNINTUNTLR Fick Bl
m@mnmwwmmiwmummmmwmwmmiﬂmmunm (4 A 0 mmmeu"lmyl,wL@vnuﬂalumi@nmm
fAwiiu 0 wilwiasarunus fiAwinfueusuled 25°C) M9 mmmmmm@qi@ivmaLfamumlu
1UTTENA smLﬂum@mﬂ@ummmqwmwmumimﬂifﬂuma 3 ngzLAUNNg (Utto, 2014) Aa (1) nnsdaseleszivele
NTUBAAINTRIATLIANY (2) ma‘mmﬂgmmsvmwi@avmmLfamu@mﬂw'amLLmﬂﬂmﬂ@@ﬂ 3 3) nMsdniuleszivelani
u@mmmammﬂm‘mnmm"‘lﬂwmmmmm abnsazanlossmeionuealysseniais sinlHussdureanisty
HNURANaRAaa fwm‘mmmmﬂmxmaL@mu@mmmmmuam Falusnsidn danaldannudiduaedlesiveie
NuealuLIIINIAAAAY uazingdaniurAsa (Figure 1B)

msmmu%muaL@mu@@‘imwmum mmmmﬂmmmm@fﬂuwwumu T eansan1slna (Bai et
al., 2011) zdw@lmﬂmm@muﬂmﬁmmmmmumﬂmmmlu Table 1 mummu@@mﬂmmufﬂwzﬁ\mmimﬂmw
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