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Effect of temperature fluctuations and commercial package on volatile compounds of fresh-cut ripe
‘Pluk Mai Lie’ papaya
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Abstract

Fluctuation of storage temperature of fresh-cut produce during the distribution chain starting from
transportation to supermarkets may affect the quality and the aroma volatile components. In the present study,
volatile compounds of a fresh-cut ripe ‘Pluk Mai Lie’ papaya (Carica papaya L.) stored under simulated fluctuating
temperature were monitored using headspace solid phase microextraction/gas chromatography-mass
spectrometry (HS-SPME/GC-MS). Fresh-cut ripe papaya were laid on polyethylene terephthalate (PET) semi-rigid
packages and sealed with 38 um P-Plus films. The gas transmission rates of the film were; 1,270 co/m2/day for O,
and 4,200 cc/mg/day for CO,, at 23°C when it was 4.23 g/mz/day at 38°C with 90% relative humidity for the water
vapor transmission rate. The fruit cubes were stored for 7 days at different conditions of 5°C, 5-10°C (5°C for 2
days interval, then transferred to 10°C for 5 days), 10°C (shelf temperature) and 25°C. Ethyl butanoate and benzy!
isothiocyanate were the most abundant volatiles regardless of the packaging atmosphere and days of storage.
Those of straight chain ester such as methyl butanoate and ethyl butanoate were the most prominent compounds
when the fruit cubes were stored under high temperature. Among the esters, ethyl butanoate probably linked with
the physiologically senescent processes of the fresh-cut ripe papaya. Furthermore, fresh-cut ripe papaya stored
at 5°C retained marketable quality for up to 7 days.
Keywords: storage temperature, aroma volatile, fresh-cut papaya, polyethylene terephthalate

UNAnEa

miLﬂéﬂuLLﬂm’qmmﬁmmmammmmﬁmLL[EiW?@Niﬁ‘Eﬂﬂ“lmwdwmimmwauﬁﬂ;ﬁLLr;imimudﬂﬂwﬁq
N199719278 gLl fuAnBNAgINAR AN INUATANTUDNTE ML UBINAREA mdseillinmageuansziveres
mm:nﬂﬁuﬁ:ﬂﬁﬂiﬁmmﬂﬂﬁmu,m'\iLﬁuﬁ?ﬂm"mmmwm?mmﬂﬁmLLﬂﬂmwdwmﬁmmmuﬁuﬁ*m:mmmlﬁ@muqﬁﬁ
wistlsou Inaldmatiaaadaladna lulasuenmaduuialasuntans i uwaailalnswums Tmﬂﬁﬁ%ummzn@mm
m‘lummwmmﬁﬂmﬁmwa%mﬁaumLiﬂ%ﬁmmgﬂm‘ﬁmﬁqﬁq warilantinfoeWdunanasnatin P-Plus AaNMWY 38
ulpsums AfEasnsturiuuiasendiauuazaniuelaeantas windu 1,270 waz 4,200 ua/a’/du Agnugll 23°1
wazilEmsnstusiuaedlevh Wiy 4.23 nfwa’Au Agnmaf 38°1 AvaTudNTTEanas 90 wdsanniiuin Uiy
?"ﬂmﬁ'@mmﬁ 5,5-10 (Lﬁué?ﬂmﬁ'@mmﬁ 50qf Lflumm 2 ﬁ:“u LLé’qﬁ'mmLﬁu%ﬂmﬁ@mﬁnﬁ 10°% An 5 A1), 10 WAz 25°
7 unan 790 NANINAREINLANITLINETIgRaMnTANT ethyl butanoate waz isothiocyanate Lﬂumﬁ”mwwu
anniige Imaiumunuﬁmmmwmammmm?mmLL@”mmmummmammnm wn s LN igouvngenuing
L@@L‘Wﬂi‘@’]ﬁlﬁli\‘i An methyl butanoate Wae ethyl butanoate mummmm gl ethyl butanoate A1 AN NANA UL
NIz AeNAN N NEITInENTemzarnegnFauy  nafiunraznegniauseiignugil 5 awnsninm
AN NS LTaIARA LAWNWDe 7 41
ANANATY: QUUUORNIALENEN, @193Ime, NEaznafnus, wadleiaumisnniian

S

negilaqiiu; anaRgmatuladinisdanisuaananEasuazn1sussq d11n3angaaunssunEns asnianeduusfinuans Fessie 57100

Current address: Technology Management of Agricultural Produces and Packaging Program, School of Agro-Industry, Mae Fah Luang University, Chiang Rai 57100
wangramalulagndinisifivifes nzninensdaninuazmalulad swianendumalulagnsranuind1ouys ngunne 10150

Postharvest Technology Program, School of Bioresources and Technology, King Mongkut's University of Technology Thonburi, Bangkok 10150
@uﬂu’?{ﬂniimLWﬂIuT@@uéﬁmiﬁuﬁm éiﬁﬁmﬁuﬂm:ﬂiiuﬂﬁiﬂﬁi@muﬁﬂwﬁ NANN1 10400

Postharvest Technology Innovation Center, Commission on Higher Education, Bangkok 10400

meadmnalulatigramnssuinens AnganeAaniszgns swnangnazmaluladinszaanindmszunsmila nganne 10800

Department of Agro-Industrial Technology Faculty of Applied Science, King Mongkut's University of Technology North Bangkok, Bangkok 10800

1
1
2
2
3
3
4
4



670 HATBIAINLLIT 7 42 91709 3 (WiAw) FUENe-FUI1AN 2554 2. InEAanfineeg

A

um:nmﬂuﬂ.ﬁmmmﬁ”‘@uﬁﬁmwzﬁﬁﬁmmqLﬂiﬂﬂgﬁ%ﬁwﬁq vhandsslemdlgvsludneneisinanasn
uaznaulegy o T w2543 Hnsinzavneansiugludilgnlulssmealne %ﬂé’ﬂ%m"mﬁuﬁmmnﬂi:mﬁ
mm@ﬂmuﬁ Imﬂi%%@dﬁﬁuﬁﬂﬁﬂiﬁﬂﬁﬂ ﬁﬁﬂwmvmmﬂm\mivuaﬂ dminnatszann, 800-2,000 nin leddaung
evmnuazinin liae feamann (717, 2548) LL@yuﬂ@u‘ﬂ@\my@”ﬂ’ﬂu@ﬁlﬂﬂﬂuv@vﬂ’ﬂwuﬁ'ﬂuj (Fuggate et al., 2010)
ﬁmuum@imuwwa@um‘tm E5uAufasedaunsmaneuaziiBunninsitnafisdy (Rattanapanone et al.
2000) LuﬂmﬂwmummﬂiiﬂmumiLﬂ@ﬂuLLﬂmmqmmwmaqumm iesanizadresuanualizunana
@ewnaannszuaunsullegl @ﬂmmmm'ammJqmmwiﬂﬂmﬂ@umma@uﬁﬂ' iRANsgrydasanid  1Ain
naURRUNA uaznaasuulasedd (Wiley, 1994) uuannanauflatlymasnatnaiunsonildvaneda LALARNTT
Vlﬁi”ummﬁwﬁa N17U39q lANINLIIEINIARALLS (modified atmosphere packaging, MAP) faxfiunisldgnmni
B mmmmmvmﬂmmummm‘wLmvmﬂﬂmmﬂmmmﬂmmmmﬂm”l,mml,m”l.m (Agar et al., 1999) asnglafinnu
nsiusnEnaaliFnusdluanwLssEn AR ALt doymedilinuie  nsfianausaialng  dnidaan
gunniuazaninussainialunisifiuine ldwsnzan (Toivonen, 1997) mquuimﬁnmmemfaw:ﬁugmmﬁ
sine luszwdnnisrudananaufisnismisiiuiig safunieldnimusnangildlunenisdidenisilasuulasans
FLMEUBINTATNDZNAALFINFDNLFTINA

atnsaluazisnig

inanzaznenuflanlfiaaanulaslgnresnsnsmnsludmdnuasyn engtszunn 95 dundanisuauinas
(i:m:zgﬂufiﬂuﬁm) a9 lugsaraeAne TN 200 ppm waan 10 Wi v miuiaenidenuazaiu
wineen udavldfanmousidugnisnauin 2-3x3x3 cm TnadfiRnnelfgoungil 10-13°C ﬁq’%um:@xﬂﬂ@ﬂﬁﬁuﬁﬂ
1lszanou 280 NN mi'ﬂummwm@ﬁmﬁmmaL@ﬁﬁumL'a‘vxlml,amgﬂmﬁqLL%}T@ WA 12.5%17x3.5 cm Uaniingag
AFunaaRngiln P-Plus AINKWLN 38 pm TiReRsNNsTuRuiTeenTautazafueulneanlas winfu 1,270 uaz
4,200 coim’/day Tigoaunil 23°C uazildmenisiuriugedlen Wil 4.23 gim’/day Tiquugil 38°C AAATY
AuvimiFerar 90 MﬁamﬂﬁuﬂﬂﬂLﬁuﬁ?ﬂm%mmﬁ 5, 5-10 (Lﬁu%mmﬁ soC lunan 2 $u udathanfusneni
gruuni 10°C 8n 5 41), 10 way 25°C Wluwwan 7 Ju AinmsinaiiauazBinuanssswe ludienasnefausalag 4
mAilA headspace solid phase microextraction (HS-SPME) Tmﬁlﬁ%‘ﬂﬂumu mesocarp 5 N umﬁ@‘lﬁm@ﬂmm;ﬁm
naalmpsnAselifadlll 1 N udalda9m headspace vial 1119 20 mi Yas ol Waansdan goumni 40°C lusna
pauANgAnigoNAuMInaw iluszezoan 30 WA w?au%q@msﬁumimwé’qﬂwmafmﬁm 65  pm
polydimethylsiloxane/divinylbenzene (PDMS/DVB) UazalAsnzvianssvinenieluussqsioust MRIRNTAR AT
uaz Bunnusnssemeinalnelieies GC (Model 6850, Agilent Technologies) Sapieri mass selective detector (Agilent
Technologies 5973 MSD) Ine/ldpadmsiuatlaa 3 aiia HP-5MS, 5% phenylmethylsiloxane 211# 0.25 mm x 30 m x 0.25
um TaelFuanmazaecsies GC W injection port Sgnusnfl 200°C luszii splitless mode 9nunfl oven b 50°C Asdl
W 1 W7 wazftsdudly 120°C Faedhm 5°C/min wdeanniiuisuiiy 250°C Faedns 10°Cimin WfaE e
‘Jﬁzgw%r 99.99% luson (carrier gas) Taefdmsnislua 2 mmymin ANAW 159 psi AwFuTtiavesaNsITmE
wiauifauiy mass spectrum Augiudiaya NISTOS Library uazitfsenifisu retention index (RI) dautffunsuansszims
Aunulneld ChemStation software ver3|on D.02.00 (Agilent Technologies) ) IR NUNUNNINAABLLLIL Completely
Randomlzed De3|gn Ll,mvmmmi‘wmmu 4 ‘ﬂ’] WATALATZAHANIYAAIA28AE Duncan’s New Multiple Range Test '1/1
szfuAuEeufasas 95

HALAZIANTOINA
dethfanielunssqiaueilufuusnsesnnfuinmundinmsiansdszneufissmediauay
Tnausalubenzaznedaudmienising wus s 17 10 (Table 1) Tnadaulvnjiduansisenanlu
nalalnsanfuen wawes ueanazed uazAlnu dvunisiansnnansszve idnaudnAnylunsaznesausanion
1Alnaru ﬁfv«m‘mfwmﬁfmﬁmﬂ@mﬁﬂwmxﬂﬁuﬁﬁlﬂﬁmnmuﬁ@“ﬂ‘ﬁlﬁmﬁ@u (Flath and Forrey, 1977; MaclLeod and



'

9. MEAARTINEAT 9 42 a17uf 3 (MiAw) FugIeL-§U1AN 2554 NAIANAINULIT 671
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astlsznavdilfannnissaadanaslalaiiu uaz 2-ethyl-1-hexanol lulanunsnnmanumeluussafouetlfiag usiny
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Table 1 Volatile compounds recovered in fresh-cut ripe ‘Pluk Mai Lie’ papaya samples via solid phase

microextraction / gas chromatography-mass spectrometry (SPME/GC-MS).

Peak Compound® RT OTVb Peak Odor description®
no. (min) (ppb) area (%)
1 1,3,5-cycloheptatriene 2.65 0.64
2 methyl butanoate 3.33 60-76 0.97 Sweet, ethereal fruity odor; apple-like taste
3 ethyl butanoate 4.19 1 0.60 Ethereal, fruity odor; buttery, ripe fruit note
4 6-methyl-5-hepten-2-one 7.25 50 4.20 Sweet, floral, tomato-like
5 limonene 8.21 10 6.20 Fresh, sweet, hydrocarbon and orange
citrus odor
6 2-ethyl-1-hexanol 8.46 270,000 5.29 Sweet, oily, weak rose odor: fatty floral taste
7 3-methyl-1,2- 10.05 0.96
cyclopentanediol
8 4-methyl-3-pentenal 10.96 0.87
9 2,3-dihydrofuran 12.63 0.93
10 3,5-dimethyl-1- 12.79 6.63
hexylpyrazole
11 2,5-dimethylpyrroline 16.62 2.67
12 N-methylallylamine 18.05 0.40
13 benzyl isothiocyanate 19.24 35 50.03 Pungent, hot vegetative, radish heradish-
cress like
14 2-(aminooxy)acetic acid 19.41 0.39
15 4-methyloctane 19.46 0.63
16 cyclohexanemethylamine 23.14 0.85
17 butylated hydroxytoluene 23.81 17.75

*Volatile compounds identified. No standard available but the MS is consistent with published data in the MS database (NIST, 1998).
°Odor threshold values (OTV; in water) reported by Leffingwell (2004).
°Odor descriptions obtained from Leffingwell (2004).
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Table 2 Relative concentrations (ppb) selected volatile compounds of fresh-cut ripe papaya during storage at 5,
5-10, 10 and 25°C for 7 days.

Concentration (ppb)”

Compounds Fresh Day 3 (P-Plus film) Day 7 (P-Plus film)

5 5-10 10 25 5 5-10 10 25
methyl butanoate 231.42a 32.02f 58.65de 63.78d 92.16b 45.27e 76.35cd  82.74c -
ethyl butanoate 85.16a  21.58e 29.65de 35.28cd 67.03b 25.68de 42.85d 51.35¢ -
6-methyl-5-hepten-2- 12.58 nd nd nd nd nd nd nd -
one
limonene 36.25a  3.27d 12.56bc  9.83c 15.47b nd nd nd -
2-ethyl-1-hexanol 18.63 nd nd nd nd nd nd nd -

benzyl isothiocyanate  24.07a 5.53cd 3.62d 7.38¢C 18.73b  2.85d 521cd  4.68cd -

¢ Sampling from the packages was done, so was from the standard to estimate the actual production of the targeted compounds
regardless of the sensitivity of the detection system.

°Not data (unacceptable or/and off-odors).

nd = not detected

Values within the same row followed by the same superscript letter indicate that mean values are not significantly different by

Duncan’s multiple-range test (p < 0.05).
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