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Potential use of biodegradable modified atmosphere packaging (MAP) to

prolong shelf life of edible flowers

O oa%sgy1 wsudw'
Achiraya Promjina’

O Buyes sum'
Intuon Yommaha'

O nyaun yYeyiFest
Kanchana Boonruang"”

| MIRTVIRYTIL ARIINNT UMIINGIFNNYATAITAT NTUINY 10900
' Department of Horticulture, Faculty of Agriculture, Kasetsart University, Bangkok 10900

@ *Corresponding author: kanchana.boon@ku.th

Js:3aunAdu

$uBes: 31 AwmAu 2567
Usuwile: 30 weednieu 2567
SURRNUN: 24 SuAu 2567

AdAtY

fenilide
UTIAIUINUTIVINARALUAS
wanafndigosaaslivnedinim
woatNauTATIUR
NOAUAPANLDTA

Article History
Received: 31 August 2024
Revised: 30 November 2024
Accepted: 24 December 2024

Keywords

Dianthus chinensis L.

Modified atmosphere packaging (MAP)
Biodegradable plastic

Polylactic acid (PLA)

Polybutylene succinate (PBS)

unAnQyo
& Y '3 ad < Yo Y vay vo a =
atusnuazinguszasa: aeniidedunenldfuldlasuanuiion usiideu

v
v Aav

Aoheuasdognafuinundu siatedtinguszasdiiofinunsifidumanadin
govaarglanistinin laun neduwar@nueda (Polylactic acid, PLA) uagnoadn
Viaudagiun (Polybutylene succinate, PBS) lUSEUWIEURUUTIAU919119N15AN
nanafng utlesiden lawn fdu oriented polypropylene (OPP) uaznass
waAnsefiau (Polypropylene, PP) denmnmuarergmiliuinyvasmeniide

ABANTUN9IVY: Anwnaveussadue Ussnausie 1) nded PP (YnAIuaw)
2) Wein OPP 3) Wan PLA way 4) Wdd PBS 1eunun1snaaasuuuguayysal i

v
o °

3 491 918z 9 Aen LAUSHWIN 4 + 1 esmwaded Wuna 14 Ju Juiinwayn

2 3u ldun Y3 O, wag CO_ Tuussqsinet msgaydemiin nisidsudnen
wazn1sUsEiuaunMnIsUsEamduiaduan vaeUsIng

NANT53Y: Wau OPP, PLA uay PBS aivanmusseniannadaunalisig
neMAUNRLLIUN 6 Ten 0, 17.65 + 0.83% waz CO, 1.90 + 0.24% lagnan
Hideiussyluilay PBS gaydetwilindesian 17.51 + 6.38% wailuiui 10 aen

P2

Hideiussyluilau OPP densgaydetwiindeefgauwiniu 21.66 + 5.92%

a3U: fldu OPP ansafnengmafiusnwineniideliuiuiian 12 Yu lesand
nsveulinuvedlothinian sesawn Iéun My PBS uagndos PP 1 nHANTS
Anwmuin PBS Hrednunnunmuesaenliiiulduaziiuulifiazianlinaun
warainguUlnsdeula



N1SD10D0

DIYTYT WINIUY, BUNBT LU,
WAZ NIEYAUT UYL, 2568. N15LY
UsIAuIUIIEINAGARUAsE 0
aanglensdinmiledaengnis
Wiushwnenldiuld. 2. ne. uin,

. 56(2): 114-124.

How to cite

Promijina, A., I. Yommaha and
K. Boonruang. 2025. Potential
use of biodegradable modified
(MAP)
to prolong shelf life of edible

atmosphere  packaging

flowers. Agric. Sci. Innov. J. 56(2):
114-124.

Abstract

Background and Objective: China pink is a popular edible flower, but it is prone
to deterioration and has a short shelf life. This research aimed to study the
use of biodegradable plastic films, namely polylactic acid (PLA) and polybutylene
succinate (PBS), in comparison with non-degradable petroleum-based plastic
commercial packaging, namely oriented polypropylene (OPP) film, and

polypropylene (PP) box, on the quality and shelf life of China pink.

Methodology: Effects of four types of plastic packaging were studied,
consisting of 1) polypropylene (PP) box (Control), 2) oriented polypropylene
(OPP) film, 3) polylactic acid (PLA) film, and 4) polybutylene succinate (PBS)
film. The experiment employed a completely randomized design (CRD) with
three replications, each with nine flowers. The samples were stored at 4 + 1 °C
for 14 days. Gas composition (O2 and COZ) in the packages, weight loss, color
change, and sensory evaluation (Visual score) of the flowers were

observed every two days.

Main Results: OPP, PLA, and PBS films reached an equilibrium-modified
atmosphere, which was not significantly different from normal air, with 17.65
+0.83% O, and 1.90 + 0.24% CO, on the 6" day of storage. Although China
pink flowers packaged in PBS film had the lowest weight loss at 17.51 + 6.38%
on day 6", those flowers packed in OPP film showed the least weight loss
at 21.66 + 5.92% on the 10" day of storage.

Conclusions: OPP film could extend the longest shelf life of China pink
flowers to 12 days due to its lowest water vapor permeability, while PBS film
and PP boxes could extend the shelf life of China pink flowers to 8 days and
6 days, respectively. The results indicated that PBS could maintain the quality
of edible flowers and has the potential to serve as an alternative to traditional

petroleum-based plastics.
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Vi3l 1 Usseenassuuy clamshell wiln
polypropylene (PP) (¥aAIuAw)

Vi3LILAT 2 usTgeldumanainuia oriented
polypropylene (OPP)

vi3nLudT 3 UssgeTidumanafinyia polylactic
acid (PLA)

VI 4 UssIneTidmanafinuia polybutylene

succinate (PBS)

Togninudi 1 1Wunisussquuunssy (Rigid
packaging) duvBaIudn 2-4 LﬂUHWSUiiQ%ﬁWﬁQﬂQEU
(Semi-rigid packaging) wUU tray-in-bag fidoenanaminyiie
polyethylene terephthalate (PET) ﬁaqé’aamzmwﬁw
Aeunsussanentyl lnsvlinuaranauUfvesiiaugnuans
Tu Table 1

Table 1 Comparison of barrier properties for conventional and biodegradable polymers/films used in this study

Film type Oxygen transmission rate (OTR) Water vapor transmission rate (WVTR)
OoPP Moderate (50-94 cm®mm/m?’day-atm) Low (0.1-0.3 g-mm/m’day)

PLA High (216 cm”mm/m’day-atm) High (2.05-4.30 g-mm/m’day)

PBS Low (41.2 cm’®mm/m’day-atm) Moderate (1.69 g-mm/m’day)

OPP = oriented polypropylene, PLA = polylactic acid, and PBS = polybutylene succinate. Source: Mistriotis et al.

(2011; 2016) and Nilsen-Nygaard et al. (2021).
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Figure 1 Percentage of cell viability of leaves and seeds on RAW 264.7 cell line by using MTT assay
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Figure 2 Visual score of China pink flowers
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vpaUnlu (Samatova and Mirzaeva, 2023) yonni Jade
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meluussqsiost Tos OPP Snsnsdariuveslodsiniian
599370 PBS Wag PLA ilrgefign OPP 7i5isns1nnsd
ruvedlothfimninazdsaalilothaeluussqsasigsi
14 vilvussenanmeluvssadasiinnutuiugsdu
Aaduiigetuardmalisnmmadalaunlulusenlianag
(Samatova and Mirzaeva, 2023) ﬁﬂmﬁiﬁmigtyﬁﬂﬁmﬁﬂ
vowaniidedafisnimeniidefiussgluussiusiou
Fomanaiieatuil PBS Fethevzaensgndetiutnues
ponfideluvssdudléind PLA uaglnfidssiu OPP
Tudufl 2 Betuil 8 vesnsifuinw udmendsluiud 10
nsgadsthuinvesneniidelu OPP iAndutissni
Uﬁ’qﬁmeﬁﬁlu 9 agefiipdAgyVNEda (P < 0.05) Tudiu
yondes PP Hu ndnvazvesndesiitaliadvyilmian
Yosi dewaliAnnsgapdetminnnilandeifioutunen
Adeluussy o 4
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Figure 3 Weight loss of China pink flowers stored at 4°C for 2, 4, 6, 8, 10, 12, and 14 days in PP container, OPP
film bag, PLA film bag, and PBS film bag. Bars with the same letter are not significantly different by

Duncan’s multiple range test (P < 0.05). PP = polypropylene clamshell, OPP = oriented polypropylene,

PLA = polylactic acid, and PBS = polybutylene succinate.
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Figure 4 Visual quality scores of China pink petals at harvest and after 2, 4, 6, 8, 10, 12, and 14 days of storage
at 4°C in PP container, OPP film bag, PLA film bag, and PBS film bag. Bars with the same letter are not

significantly different by Duncan’s multiple range test (P < 0.05). PP = polypropylene clamshell, OPP =

oriented polypropylene, PLA = polylactic acid, and PBS = polybutylene succinate.
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Figure 5 China pink flowers after harvested (Day 0) and after 2, 4, 6, 8, 10, 12, and 14 days of storage at 4°C in
PP container, OPP film bag, PLA film bag, and PBS film bag. PP = polypropylene clamshell, OPP =

oriented polypropylene, PLA = polylactic acid, and PBS = polybutylene succinate.
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