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Bruise mechanism in fruits
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Abstract

Bruise damage is a postharvest physiological disorder that is the most important reasons for fruit
rejection by wholesale, retail market and consumer. This damage can occur during postharvest handling,
sorting and grading, packing and transporting caused by one or more types of loading: compression,
impact and vibration. Severity of bruising can be affected by many factors rather than the injury that is
applied. Fruit temperature at the time of bruise induction and storage temperature is known to affect
bruise development. Fruit properties such as variety, size and shape, maturity, texture, cell wall elasticity
and turgidity, pectin solubilization and activity of cell wall degrading enzymes are also the important
factors affecting bruise severity. Orchard management, harvesting season and impact energy and
frequency are also included. The bruise size prediction and measurement can be reported in term of
bruise volume (BV) which indicates the bruise susceptibility. Due to the oxidation of phenolic compounds,
changes in physiological disorders especially browning symptom can be occur. The respiration and

ethylene production increase within 24 hours. In some fruits, the tissue softening appears within a few
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days after the bruise development which corresponding with the increase in the activity of cell wall

degrading enzymes.
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1 @eATALTEA 34mfmm”l,qmm@fmmmfnmmmﬂLﬂammm‘mulﬂ@mﬂ\mmmmwm 111899 1N RN HAN
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m\'mfﬁzuuuzgm‘luﬁ%mmﬁﬁmmLﬁmm’mLﬁwwmﬂndﬂﬁ’]wﬁﬂm

1.6 ﬂ@@“ﬂﬁluj
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Figure 1The relationship between peak impact forces (newton) and bruise depth (mm) in ‘Jonagold’ apple
fruit. Source: Van Zeebroeck et al. (2006)

a1n Figure 1 azlfiannisaesanndusius ludeuan (positive correlation) AN AN BRI
LL@:Lm‘ﬁ'ﬂizﬁﬁ@;\iqmimﬁmﬁuﬂ@xawﬁrwﬁmﬁuﬁ“ (R%) winri 0.89 FauanANLAITLUSIa L v aeTTie
FaaunnaT 3

Bruise depth (BDE) = 5.67IN(PF)-18.99 .....ccccviviiiiiiiiiieic et (3)

Tnaidn PF fia wansziingedn (peak force) Hnuaniflutiagii (Newton)
3. maulasunlameadsinenlunaliiiianisdn
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Bnafiualfifans s amnuadne (lightness; L) anasd iesaneanuaiiianainiinglnlunis
Hasrusiieslnniaulsd PAL azissjisennaawlaguansssneufiuealiiduaissanansailasiie auld
namuageaTinedluanseauu (quinone) anntiuenlel PPO AzidlAsannssanaaiuaesansad lunliliy
ms’l‘,umq@‘lﬁaﬁ”umxﬁﬁfﬁm@ (browning) TneneulmiiannelEaluananiifdeandian ludnuazua sl
nanegialasianizualifdaslzneuilueareuinegs duuzide ueildla fio waniuuazand dn
Funadiunnaasuiudrimameniifansin et e uazannise (Zhou et al., 2007)

AINT1L9NULBY Samim and Banks (1993) wudwnugmmmqmﬁ”ﬂmafj"mafmﬁyuﬁmmmslﬁm?ﬁ
{ﬁm@ﬁﬁwmﬂmﬂﬂﬁaﬁuﬁ: Granny Smith #AMNENAUS TN (positive correlation) FUANNATEINNS
ANNIENL (drop frequency) HAXAINAITBINIIANNIENY (drop height) Taannely 24 s wudnauetifla
mmmqmmmmmamﬁfmmmn 80 1l 58 wazidiadnnnsvneuaeaewlasl PAL uay PPO wudniewlmsl

yagemiatiin s uRinanaune iR 2 189n13ANNIENL LazaenAResTLINNTANRITAAN T sE N

Hueadafhuasseilunnsaesnsdtinaatiues aann1sinEaes Amiot et al, (1992) wum mnﬂ@ﬂuuﬂm
asflsznavaeansiuea lunauatila 11 aesiug s duiustunialasuulasdluileidefiAnnasdn aned
n13ANENU84 Lee et al. (2005) wmmawaummlmﬂmmmﬁ uma‘mmummmu"lfnm PPO Iiindusnnndnly
wawiﬂmwﬂummmﬂmmmummmmmnm LLZ\]‘”NZ\W]LH‘I.I?HEWV]@CLMJ’]M 20 29ANTATed JN1T19NUTed
el PPO meumﬂﬂfmmmﬂmﬂmmmmu 0 agATaLEeg atinglafmunalnnisAadtniaiiesann
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miﬁ”’mmm@iﬁﬁq Aendasunminauseseu s Tiiaau IgannnisAnesn1e4 Knee and Miller (2002) WU
uﬁqmﬂ‘?{m@Lmﬂﬁagﬂﬁﬂﬁﬁmmﬁ”q aslsznenfluasluuafalen wasuliiiiuans quinone uazsaariy
HuansTuanalugiinduansdinana lnanisinaiusesiewlss Catechol oxidase wazn1sAnmnsing
%m@ium@‘i@%ﬂﬁuﬁ’ Manzanilla IAAN 7911899 N9 FLAE Wudrnalnnnsfadinaafaainnig
neuaeviaulmd - -glucosidases nszfunisilanilaesansilsznauuas Ae hydroxyty-rosol, oleuropein uaz
hydroxytyrosol glucoside mﬂuumaﬂsm@mu@mmﬂmnﬁnVLmsn"’lwLﬂummmm@‘ﬂmmsmmummL@u"Lsnu
PPO (Garcia-Garcia etal., 2009 Ium@”l,muj U WAL (Lee et al., 2005) F9UBNANNANANNATIRRINARAR
aeiN959A1LTILAN FanudAA L TluAnee (+a) anadituiu TnenansAnen lunzidemAszas Guilanud
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et al., 2008)
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lusu ualupalfiwnseudalinisineiuiiesunn ’a?_i’1\11?5ﬁl’mﬁi’]ﬁm’}ulﬁﬂ'}ﬁ/ﬁ_lﬂ’]iﬁyﬁLL@”ﬂﬁiLﬂ?ﬂlﬂuLLﬂma
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i) mmﬂﬂum@mmmmMu@mqmﬂuwm@ummmim\‘immmmmmLW@mewﬂ@wuﬂwmmm
(epidermis) ARansidenann Tnanisvindanaldny wn99UIA D) LaTuyuRe UN9EN LT T aedaTie
Na nudnlusy ﬂmm@m”l,mrw ummmmma‘fnﬂmmimmmqﬂ@ﬂwmvmﬂu@ﬂimmmuuﬂ uALilatlan
1lAenaNuNsdunAN9 TR AT AN TR 09ATAAY m@mmﬁmvmmimﬂmwmu TAERNTWRILN
Lﬂummmmm”mm@Lmumﬂiw’fuw 2W5ﬁmnmmw (A3 798N, 2551) LATLilaHARE um?mmmf
ﬂﬁ‘q,‘l_l'luﬂ’]‘mﬂNQN@?QN%Q@QWH@QL%@@ Waenuflugiinnaui mummnuwmmm‘im azey (2554) i
mammwuﬁuun@nwmmmsm deavanalenuldentznamifAnnisinddtinmansidniay mmmmﬂumi
AARITAIAN L AALATULINIBINTALINEN meﬁfm‘ummmmmmmmmmﬂw@mmmmm”mu'ﬂummm
mmwmvmﬁuﬁa@mmumLm”wummﬂmmmma‘m TAtisee I TIRRT LENN TS mmmu”l.m@ﬁ'wﬁmwuslw‘fuw
2 mmmammﬂ‘m (Fatiu, 2564; Oy, 2554) LL@W‘luuquwuﬁmm@niu Wummmmmm@wmmmﬂu
fnsiiAstuiienauzingfinne dealiinzainsdaunasienisidivinanareadelsn v linausioslaifly
VIF;I@N?‘LI’II@QB;!U?TJWWLﬂﬂﬂﬁ?@ltyLZQFJV]NW]%LE‘N’]MLL@;‘:@MIHW (Chonhenchob and Singh, 2003)
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pnBamneiiinainnisdnliuansnaiu dadueriudadaniolu iy 1iaseciledeiis nsdndowines
Lmroirmiﬁmmer‘fummLmﬁﬁmiwdw%wm middle lamella ¥azAMNUTILIVRINTITAR LTWFU Inenwdn
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Figure 2 Ethylene production rate in injured and sound apricot after impact from 30 cm at 18°C,
80% RH. Source: DeMartino et al. (2002)
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