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Abstract

The objective of this research was to find the suitable types of carving style for
five fruits and vegetables, e.g., pumpkin, carrot, radish, cantaloupe and Japanese
cucumber. Physiological changes and methods to improve quality and extend shelf-life
were also studied. The results showed that the leave-carved operations stimulated the
respiration rate, ethylene production and the electrolyte leakage more than flower-carved
operations. These responses depended on the size of wound and surface area that
contacted with atmospheric oxygen. Two concentrations of peroxyacetic acid (60 and 80
mg/L) solutions showed the efficacy in reducing microorganism populations better than
sodium hypochlorite (50 and 75 mg/L). The three firming agents of calcium chloride (0.5-
1.5%), calcium lactate (0.5-2%) and calcium propionate (0.5-2%) could improve texture at
different concentrations. The combination effects of peroxyacetic acid (80 mg/L) and
firming agents (0.5% calcium chloride, 1.5% calcium lactate and 2% calcium propionate)
and/or 0.25 and 0.5% of chitosan coating were applied on rose and lotus-carved fruits
and vegetables. All off flower-carved fruits and vegetables were stored at 5+1°C in
clamshell container. Then, they were placed in a control temperature chamber at 25+1°C
every day for 3 hours until the end of shelf-life. The results showed that 0.25 and 0.5%
chitosan coating had the best coating solutions for extended shelf-life of carved pumpkin,
carrot and cantaloupe. The control treatment, dipped in tap distilled water, showed the
suitable treatment for rose-carved radish and lotus-carved Japanese cucumber. The best
chemical treatment for each fruit and vegetable was repeated in the storage experiment
and then they were stored at 5+1°C in clamshell containers to determine the shelf-life of
three carved fruits and vegetables (rose, carnation and lotus). The shelf-life of two styles
of flower from carved pumpkin did not exceed 6 days. Carved carrot in rose and carnation

flowers had shelf-life for 12 days, while radish was not more than 9 days. The shelf-life of
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rose and carnation carved cantaloupe did not exceed 9 and 6 days, respectively. Lotus-
carved Japanese cucumber had shelf-life for 6 days. Carved radish and Japanese
cucumber were dipped in tap distilled water which had high initial microbial population that
caused the short shelf-life. Thus, the application of 2% calcium propionate and 80 mg/L
peroxyacetic acid was the suitable treatment for reducing microbial population and

improving the appearance quality and extended shelf-life.
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=1 %]
Jaunzaan

=

Jauns
NZRZNINARAN
WEIWANEAN

naadnalEanlanadtafiawinaninaanidenda (Polyethylene-

terephthalate clamshell) B41a ﬂ’i”mxm’sx’gjd WINAL 14x15x8 LUBALNAT

LAIBITINARYY 2 GULd (Model PB 1502-5, Mettler—Toledu, Swizerland)

©

a

AUQUURNTLAZANNTUFNNNT (MIR-553, Sanyo, Japan)

23

\WzLTa (HF Safe 900/cf, Heal Force, China)

2
ISy

ﬂumamuquqmﬂgﬁ (Incubator; FOC 225I, Velp Scientifica, Italy)

=N

23

PIRNZLTOWANRANTWIG 90x15 JaaLuas (Plastic Petri dish; Hycon,

Biomed co, Ltd., Thailand)

wilafsnnusudale (Autoclave;HL-341, Huxley, Taiwan)
\nSasiaanwumitaduianms (Texture Analyzer: TA-XTi / 50, UK)
Lﬂ%"am”@ﬁ (Colorimeter; Color Quest XE, Hunter Lab, USA)
wiglasunInnA (model 6890N, Agilent Technologies)

LATa37an13%1 W WA (Conductivity meter: Sartorius model PP-20,

Goettingen, Germany)

qdwaﬁiwsﬁﬁu (Polypropylene, PP) 141@ 7x9 %2 W1 0.5 UaBLUAT NAG

lag USEn Iwssauiaasuwa (1999) $1na

3.2.2 §151a8

uaalTouaaa lsa (Calcium chloride; Union Science co, Ltd, Thailand)
LARLTHULANLNG (Calcium lactate; Sigma-Aldrich)

wARLSyNININ L aLUa (Calcium propionate; Sigma-Aldrich)

NIATaIN (Citric acid; Union Science co, Ltd, Thailand)

lalnanwu (Chitosan; Bannawach Bio-line Co., Ltd, Thailand)
MR T E N TLLLATIS IV InUA (Plate count agar; Merck, Germany)

wulnutwiwesialnas (Peptone water; Merck, Germany)
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- nIweseenduadan (Peroxyacetic acid; Thaiperoxide co, Ltd, Thailand)
- amdsnlalnase’lsd 5.7% (Sodium hypochlorite; Clorox, USA)

- aflauaanagas 95% (Ethyl alcohol 95%, Union Science co, Ltd, Thailand)
3.3 2Dmnaasg

msnaaasil 1 @nendszEnSanwasansazaignsamasaanduadan
warasazanslmdonlalnaaalsanadaniaiinarssinga (sanitizer) lun1san
ﬂ'%mmgaun‘%sfﬁﬁ'mmsi'nuazwavlﬁaml,nmé“n

msnaaesihiduns@nsnszauma Tt uLasszaz i luns s iwanz e
Ya4813azanunIaNaseanduadanuazansazasladunlalnaaslsd awsuansazans
NIANET0ONTUTAN 22INILNWNITNARAILUY 3x2 factorial in CRD B1%AWALAST
Anwn 2 1958 Ao aauduTe 3 5260 Ao 40, 60 Waz 80 JaANIU/AAT LAZLIANWINTUT
inuaznaldgaunzasnlugnsainige 2 s=au Ao 3 sz 5 wift dwsussazanslamdsu-
lalnaaalsd 929uNuNITNARBILLY 2x2 factorial in CRD fnuaLasafidnsn 2 a5
Ao AMUTNTY 2 320U A 50 LAY 75 RRANIN/AAT LATLIA MAAITWTHNLATHE bR
uneaanluanseinge 2 seau Ao 3 uas 5 wift

wRnuasHa I aaunzaans W 5 3iia laud Wanas uasen walmwh WAL
LLﬂZLL@]Gﬂ’J"ItﬁlJ:u lug1saingading ﬁiqm'ﬁgﬁ 25 a3ANLTaLTeR LWIsupuny
q@ﬂaquﬁuﬂuﬁﬂﬂﬁu Usagliasdainduna 5 wifl nasanniuindlesnasinuas
naliEaunzasnunit v nLuaisonanua (BAM, 2001) Taald@ragneinuas
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nInsnlsanagaunidnman lagds pour plate
= 494 4”
NSLAILNDIRILALIL T D
» ¥ & . o ¥ X .
MILATHNDIMITLR LT total plate count agar ¥inlasTIa1nisiasada 23.5 N3N
Y., ¥ X oA e . & v A
Azt luiInNan 1 863 duanaInITRuITaazautduiitardaann i lsingalunaladhe
m'lm”uvlaﬁqnmgﬁ 121 a9ALTALTUR ANNAR 15 Uauadani1319id tduwian 15 win
Juadasazanualag19Mi3a99luIzaueng g Ananzaudinnas 1 Ja88aT asUuass
NANYDINWNILLTD LasrinTeauaNIaaa98s 2 MWLNIZLTa/E FiINdnaue 3 €1 373
IRAA 6 MWNzLTe uivhmanewsisaseasiulununinge (lavamnnives
21T BTaL TN 48-50 BeRLTALTEE) HENaNRITUAsITa TN AuLaslRIAAN1T
ﬂi:myaahdaﬂ%aua@ﬁﬂmi%qummwwu%am”@ﬁavlﬁwfuuﬁm”a LA2FINAUATWLND
ﬂaan”uvlaiiﬁﬁﬂﬁ@@uuﬂﬂaﬂuﬂmmmuuj’u Lin’aﬁﬂvlﬂﬂuqm%Qﬁ 35 +1 a9ALTALTUR
181 48 Talud @3aaﬁuaﬁﬁuquiﬂiaﬁ°na\wqﬁuw%ﬁuummwwu%aﬁﬁﬁﬁmu 30-300
Talad widafsuads wInlalafiannnd 6 IULNIZLTa I1LNBRANITATIRU IR0
lalafidaguinwiana liimafiunzaanidugdlu’led (cfusn) (BAM, 2001)

[ " U
N1INARDIN 2 ANHIBTRALAZUAZAINNIDNTRYDIFITLNNAITNIL LD
. . -‘-; n—‘-ll 1 Q Qs d” Qs Qs L™ v
(firming agent) 1nmmzaumamgﬂsnﬂqaanvmzmaauwamawnuazwaluaﬂ
WNZHAN
o =1 = = a a AI 1 dql’ a
HINITNaaadAn BT UL B UUTEANT AN BI FITIRNN AN LLIED 3 THha
U 1 = 6 = =3 = a
laun waalGouaaalsd LAALBaNLANING LAzLARLTaNINTA laLwa 1asa1ILN®AIT

o '

NARBILUL Completely Randomized Design (CRD) dnatndnnuaska bt 5 aiia lawn

D

>

wavan wa ko wana1gl WNNody LazuaINIWLn wnidudnldaunuitszanm

0.5 LTUALNAT uauTAaedasluaTaza1ua1d g iWwaan 2 wif daeslwazidaii uan
i liaanuuiuiasioiniasiaansusiiasune

NLATUNAID LI UAZNITIAAMNLUBLHDAILLATDITAR NI LD AN M
n. Wnnas
= \ b ~ o o \ ~ \ o
w3sulagiNannnasatugItaantidn 4 G0 wRIRLLARzTNoanL Tl
FaNurw1Uszanm 0.5 Lrwdaluas wazltiaaatanihaswiiuazyingaanuadiin luwsle
IR AULNRBUARLTUUARD LIAANLTNTW 0.5, 1.0 LAz 1.5% F1I8LAUINALARLTE-
LANNAANNLTNTY 0.5, 1.0 LA 2.0% WATRIIAALINAaLARLTaNININ lataaI1w

T 0.5, 1.0 WAz 2.0% Luan 2 wif Lﬂ‘%yuLﬁﬂuﬁ'ummuquﬁvLsJ"L@TLLﬂumsa:msﬂ@
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waziugluinngs Uaeslwazidatin uarindradng 3 Twniawnd ldiaanuusiniie
fsinIassasnua lasuda (TAXTi / 50, UK) lasusasdusa 3 0 ldur §ura nang
W% uainumIALaA Y lagdadussanznzaiiniioduiiadu (N) dean:
n3InTzuan W@uHIugwinang 6 daduas (P/6N) Tao s 9#t Pre-test speed = 1
mm/sec, Test speed = 2 mm/sec, Post-test speed = 10 mm/sec Las Distance = 10 mm

(gﬂﬁ' 3.7)
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2. WATAN
nuraInITdanition RuuAIana NBINIIR L ANl Iz 05
a ] ag' >3 1 : 1 o U a 6 % 1
IUALNGT ueasTuaaunladn 4 Futay i luldnasas 4 nIatund Usznavuais nsws
lugnTazaainfauaartaunas 136 aasaUiNaauARLTIULANING F1IasaNUNAaLARLT Y-
) v A = 6 v v
stwiammm:mmuqu Taldrnvazanuindauaaldauaas bsaauLTuL 0.5, 1.0 LAz
1.5% FNIRZANLULNAALARLTNLANINAANULTNTY 0.5, 1.0, 1.5 WAz 2.0% KRIIATALLARD
LAALTUNININ Lol AANNITNTY 0.5, 1.0, 1.5 LAz 2.0% Watdwiial 2 wif WSsuiauny
°13@1muQuﬁ"[aﬂeﬁv*ﬁ‘lumm:mﬂ@ wazNutluiinaw dasslnaziaaiin walsinduuasan
10 TwnIANuG iaanuusuitasiainIadinansmhagun (TA-XTi / 50, UK) lag
Tadudussasnzadniisiduiagu (N) 6‘1”’;ma“’aLm:maﬂszuaﬂL@?umugmﬁﬂma
2 §af8ua3 (PI2N) lau@add1a9it Pre-test speed = 1 mm/sec, Test speed = 2 mm/sec,

Post-test speed = 10 mm/sec Waz Distance = 10 mm (gﬂ‘ﬁ' 3.8)
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a. walmn
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a 1 g b 1 Ay 1 o U = 6 3 I
LTWALNAT wanzTuaauLadw 4 Tutay 1 llInasas 4 NIawd Usznauals NI
lha138za18NRaLARLTINARD b3 RITAZAIULINABLAALTUNLANING RITAZALULNGAD
= al v o 1 A =\ 6

uAALTeN ININ LaLwe LAZTAAILAN LLaauﬂvlﬂﬁ;uluaﬂiazaﬂmLﬂaaLmavﬁﬂuﬂaavh@mm
W 0.5, 1.0 kA 1.5% R1IRANULNROLARLTUNLANNAANNLTNTW 0.5, 1.0 LA 2.0%
fIazanunAanAaL TN IWIN lalwaa N NITUT W 0.5, 1.0 LAz 2.0% Liwi1a1 2 w1
Lﬂ‘%‘zmLﬁUuﬁuqﬂmuquﬁ"lajvl@i”ajﬂumsazmﬂ@ LLazajNTuﬁﬂﬂé’u Usaslwrzidatin usn
a8819 10 TwnIawud Wiaanuuiuiitasisiniasiaansuctiboguns (TA-XTi / 50,
UK) lagdadusanznzgiinibasduiiadiu (N) dradaianznsanszuan iduiiugudnang
6 JadLNa5 (P/6N) laadd19 9% Pre-test speed = 1 mm/sec, Test speed = 2 mm/sec,

Post-test speed = 10 mm/sec WLaz Distance = 10 mm (gﬂﬁ 3.9)
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9. wanagl

= ' a v o ' A '
meﬂ@ﬂmwauﬂu@ngﬂmwmaaamﬂu 4 TN WRIRWLARLTNa DN D WLE Y

va a va L= dq, v Q/ v Q‘y o 1
Twdanunulszunns 0.5 uwdle T wasltiaaatatiasuninazyinagswaan i tdusls
R1IRTANUNROLARLTINARD LIAANNITNT W 0.5, 1.0 AT 1.5% RIIRZAULNARDLARLT Y-
URPINAAMNTUTY 0.5, 1.0 1Az 2.0% RITRZAUINROLABLT U INIA Lol UaANULT N 0.5,
1.0 WA 2.0% WA 2 WA wssun EJ‘]Jﬁ‘lJ‘Iqj@ﬂ’JUQNﬁVLSJVLﬁ wrluansazanslanazis i
naw Usaslimzidaiil ha11a20879 3 TWNIAURG 1IaauLlwlhaa181a3097a
AU OFNKE (TA-XTi / 50, UK) lapdaatinaudaziuazia 3 9@ ldun §2ui nand uaz
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nazuan WWuHIRgRINa1s 6 Iafiwas (P/BN) lasaIA i Pre-test speed = 1 mm/sec,

Test speed = 2 mm/sec, Post-test speed = 10 mm/sec LLa Distance = 10 mm (Eﬂﬁ 3.10)
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(Improvement of Quality and Extension Storage Life of Carved Fruits and Vegetables)
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(Improvement of Quality and Extension Storage Life of Carved Fruits and Vegetables)
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Tap distilled water 0.25% Chitosan 0.5% Chitosan
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0.5% CaCl, + 80 mg/L 1.5% Ca Lactate + 80 mg/L 2% Ca Propionate +
PAA PAA 80 mg/L PAA
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0.5% CaCl, + 80 mg/L 1.5% Ca Lactate + 80 mg/L 2% Ca Propionate +
PAA PAA 80 mg/L PAA
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Tap distilled water 0.5% CaCl, + 1.5% Ca Lactate+
80 mg/L PAA 80 mg/L PAA

1% Citric acid 0.25% Chitosan 0.5% Chitosan
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1% Citric acid 0.5% CaCl, + 1.5% Ca Lactate +
80 ma/L PAA 80 ma/L PAA
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Tap distilled water 0.25% Chitosan 0.5% Chitosan
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0.25% Chitosan 0.5% Chitosan

' ] - e

0.5% CaCl, + 80 mg/L 1.5% Ca Lactate + 80 mg/L 2% Ca Propionate + 80 mg/L
PAA PAA PAA
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0.25% Chitosan 0.5% Chitosan

0.5% CaCl, + 80 mg/L 1.5% Ca Lactate + 80 mg/L 2% Ca Propionate + 80 mg/L
PAA PAA PAA
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Tap distilled water 0.25% Chitosan 0.5% Chitosan

0.5% CaCl, + 80 mg/L 1.5% Ca Lactate + 80 mg/L |l 2% Ca Propionate + 80 mg/L

PAA PAA PAA
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0.25% Chitosan 0.5% Chitosan

0.5% CaCl2 + 1.5% Ca Lactate + 2% Ca Propionate +
80 ma/L PAA 80 ma/L PAA 80 ma/L PAA
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0.5% CaCl2 + 1.5% Ca Lactate + 2% Ca Propionate +
80 ma/L PAA 80 ma/L PAA 80 ma/L PAA
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Tap distilled water 0. 25% Chitosan 0. 5% Chitosan

0.5% CaCl, + 80 mg/L 1.5% Ca Lactate + 80 mg/L 2% Ca Propionate + 80 mg/L
PAA PAA PAA
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Tap distilled water 0.25% Chitosan 0.5% Chitosan

0.5% CaCl, + 80 mg/L 1.5% Ca Lactate + 80 mg/L 2% Ca Propionate + 80 mg/L
PAA PAA PAA
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Tap distilled water 0.25% Chitosan 0.5% Chitosan b
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0.5% CaCl, + 80 mg/L 1.5% Ca Lactate + 80 mg/L 2% Ca Propionate + 80 mg/L
PAA PAA PAA
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