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Factors Affecting The Quality of Fresh-cut Lettuce.
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Abstract: A study on factors affecting the quality of fresh-cut lettuce was conducted. The head lettuce was
longitudinat cut into 1.5-2.5 centimeter wide using a sharp knife. Fresh-cut lettuces that were dipped in 1.0 % citric acid
solution for 5 seconds, were packed in 40 and 50 micron polypropylene bags. These vegetables were stored at 2, 5 and
10 °C. It was found that fresh-cut lettuce packed in 40 and 50 micron polypropylene bags and stored at 2, 5 and 10 e

* had' the storage life of 13, 10 and 5 days respectively. 40 and 50 micron polypropylene bags were not affected storage
life. Polyphenol oxidase activity of fresh-cut lettuce that was dipped in 1.0 % citric acid solution for 5 seconds, packed in
50 micron polypropylene bags and stored at 2 ©C was determined. It was found that brown colour development of
cutting surface and leaf rib related to increasing of the polyphenol oxidase activity. 1.0 % citric acid solutions reduced
the total pre-and post-storage microbial count for 3.10 - 4.76 % in the fresh-cut lettuce. The respiration rate of the fresh-
cut lettuce was higher than the head lettuce for 52 % and dipping in 1.0 % citric acid solution increased the respiration

rate of the fresh-cut lettuce for 64 %.

"aodnensndamsifuine swiinendudes v Soslny 50200

"mady ey ansasegmand wninnduduavi vdvalvg so200
" Postharvest Technology Institute, Chaing Mai University. Chaing Mai 50200, Thailand.

; Department of” Agricultural Economic. Faculty of Agriculture, Chiang Mai University. Chiang Mai 50200, Thailand.

250



JEMANHAT 18(3): 250 — 260 (2545)

unfiage : nsAnuilioiiinadenuamyvesinmaneuviedaunmiouuiTnn Taohinnameuvouiuy
amanuemnvesdnluliivnanhalzng 1525 udimes udwslumsazmensadedn 1.0 lefidu

w5 31t ussgtugeTwd Tns Indnumun 40 uaw 50 lunsou fusnenfigangd 2, 5 uag 10 swuadon wa
nanAamU TN mAneedauddeus Tnaftussqlugs Tnd s Tnduvun 40 ung 50 uaseu Ausnui
gaumgil 2, 5 uaz 10 swuwadue fleymmAuTnu M 13, 10 uaw 5 U Awddy Tofinnumuneags Ind
Tws'wau 40 uaz 50 aseu DLifiwadeewnmiusnu uandedafnssuvesen el Indtusasendinly
finmavesvedaudandeuns Ioafiurlumsazawnsednin 1.0 alodidud um 5 Juri ussyldgaTnd Tns In
S 50 luasen udaiusnuifigamad 2 oswnaadod wrhmsfafihmaiiuioasesdauasfm i
mnﬂi‘fuﬁnﬁuﬁﬁuﬁ%m'immmau'lmﬁwﬁ?maaaaﬂﬁuﬂﬂﬁxﬁmﬁu ileszuznamsifuimmmdi nusin
maveuredardmieuys Innlumsazawnsadain 1.0 nlefidud mmsnaﬂﬂ%‘nmqﬁuﬂ?ﬁﬁfwnmf}eﬁuﬁu
wazugansmanes liszana 3.10 - 4.76 o Fnmaveivedaudemiouus Inafidanmemolaiiy
qqn'hﬁnmﬂﬂauﬁaﬁgaﬁ"aﬂixmm 52,0 Weidud uaznsugdinmevenvedaudmienys Innlumsazaionse

= A - o o ﬂ. J
Foi3n 1.0 wedidud Trah sasmsmoluiugeinlsznm 64.0 nlefidud

¥
Index Words : AIAALAY TwaWuea sandina Mmaiadiaia FAnMAnoUYD

Fresh-cut lettuce, Polyphenol oxidase , Brown colour, lettuce

AT

Hagiiuiinisnnednnianour e

(Lactuca sativa L) wwilsgalingean eanu
a 4
AzAnUeIdys 1na Fauw Tiuvesnaiaiiay
9 A o 1 Qr
doamaugs msulsglAnueaiuriemsan
ugandonvs Inaullugsiefiidavsedindi
a =Y Y A ~ P

39133 AUNAAANINAYS Inalinsnldeuuilas
%I waguuIn1eamsus lnaewsalaoull

- & ] A A ‘g o b
IR luﬂﬁ‘ﬂ'lﬂ%jiuuﬁ']ﬂ1ﬂ'593‘ﬁw1’lq5‘llu “ﬂﬂ,ﬂ

= a9 0 3
audnluaseuniidosenn liiauusniiu
0’: o VI a 1 4’1’ [
saualaesesh IMAus Tna lifinadeag
ﬂumﬂs&mmszammumneuiuaam GRITEY
Gnamﬁ1'5fﬂL‘sﬂsﬂummmsmﬁmwﬂmw
fmheluamagauazailesiniia liu31aa
AN (Kim ez al., 1993) dvisualszimet lnodl

251

MINARANNIANBUY BAALLA INT BUDT 109
‘ilaWTu"!EJﬂEh&LLW‘fWﬁ'IU%ﬂHﬂﬂWﬂﬁﬂllﬁ“’“};‘ﬂ-
lasusina tmmnﬂﬁmm'lumﬂuﬂ ﬂwm
Uhinamswanuashmhssinnniy duy
mmmmsﬁﬂwm wmmmsmnmswam
'ﬁmm';mmm.,ffmwmmmqmﬁmmﬂm i

U

matssfunnudaoaiuludfuilan Tapni
diguesinmaneuvedaudmieniing fie
msmﬂammawummmumw wazmsthuilen
YBIgAUNIE nsifadhaavesinmanend
mmvqmmﬂmu"lvﬁﬁwﬁ""ﬂuﬂaﬂaﬂcﬁﬂﬁ (PPO)
(Fujlta et al., 1991) Futhudnuazigus Innl
#oams muAadihmasusaanadldlaoms
uglunsasiiadig iesnndriiesfidiild
wuszlalasou  TuTwanavesllsAuugneen

Fhuralilassadalmana  voelilsAudams



o A o 3 daa )
ARLAD cnai):‘m“lmauTmuumﬂﬁuaﬂuaum
(King and Bolin, 1989) 110 Ailosvernfiging
4.6 mmsaﬂuﬂamsmmmawaumu“lﬂiﬂu
mwwLmﬂmmwwaﬂmiwymmmﬂuﬂumw
G'I'E}H:'U‘ﬂﬂﬂvlﬁ' WY Clostridium botulinum
(Brackett, 1994)
WONILANHINGLUIUNIHAAVDIHNNIANDNH D
ﬁ’ﬂumw%'ﬂnu?'?nﬂﬁﬁﬂmmwﬁ asndudane
ﬂsu'u‘ummu"lw PPO 14 muflummmmms
Aadimafiusnuseeda eld1&Fhmanon
waﬂmmawsaumTﬂﬂwuﬂmmwwmwmmm
Y ; Y o g w 9 3
Apanisvesduilan  awnsanuine lduudy
o 9 Y a I
vhulFsz Tewd 1des e lunianism

P XY e’.: qyd‘ ] Y
'lumsﬁﬂyn%ﬂ'iammgamu

uaziily
JoyadmsvldTumsanuine Ty

gUnsniaz3IEmanaaes

ANMIAMOUND (Lactuca sativa L.) Y49
dukuguinainlszanm 1215 wuduas 910
unaslgnguiimuilasinisnalmuesves
YaaFualn dadeninmiziafifgunmanss
awnnudeans dedamhazen ungluuen
oon 23 U WuFumuauorvesdnluivi
AnunNalssine 1525 @ufwas uazien
vSnalenmeindis diosnniiudvouiiene
w3gy Idasimanielageninlsng

HAYBIRUNHINAZ AT UTUTTYN DD IYNITAY
ShHINDMATONHBAAIAINIBNUIINA

uuuuamesoaly
qmuum (Factorial in CRD) Wix2 ﬂ‘i‘ill'lﬁ
(amwnu X aaﬂwhmifﬁ) N35U35ay 3 qﬂ (el

THUMINA QY

asldinmaneure 5o nd

252

WRnMareuvaRaLAIns ouUs InaLss
Tuensazawnsndasn 1.0 wlesiud wu 5
Surf i ldazidani sy lalugeIndIns Indu
upuinounarkhtlanun 40 uaz 50 luasou i
wiin 50 n3usega MusnETRgMYgS 2.5 Lag 10
pIPNITAIBUE  AUAIBEN AT IHHNANTNAABY
nou Wns1ilSuadnliug (ascorbic acid)
Tae3ims lawmsndteansazats 2,6 — dichloro-
phenol Indophenol Uinwewdsftazaohld
Tanld Hand refractometer USurvos
AaelsWadn LI ve3 Whitham et al. (1971)

mslasumlasdenssnveaeilaiinailvoa
eendiag (PPO) TainnuFUWUERUMSHAmi
maluinmaneuviefnuAINIoNYsInn
NUNUMINADDY nu gAY
(comp[etely randomized design : CRD) N335 uItaz
34 usaga ISnmaneure 50 3
WRnManeuvedauaIwsouLs 1aausy
“lummmwmw%% 10 wesidud ww s
Wi 1“Iﬂﬂﬁ“’mﬂu1 ussylalugalnding Tn-
v 50 lunseu thmsin 50 niuregs uiioy
MuUNL fqﬂmuﬂummaﬂﬂﬂmmflumﬁasaw
ussylugaInd Ins Induvin 50 Tuasou 1h
Fetniiaion lAfusnnfigangi 2 s
wadva  quAtetuEz NG IEHKANINARDS
NN 2 IaRierueIRnMAroN DRALAS
wonTnadrunsosfieriines  USmmnsa
i laman 18 Taon1s lamsniumsazaioas
mmgmhxﬁﬂn“laman"lmﬁ 0.1 wofifa A
mﬂ‘smm%aumsmamm (Total microbial count)
e udunag ﬂuqﬂmqmﬁmmnywawﬂmu
AulavAaullaimuiTues Kiss (1984) g



NITVINBAT 18(3): 250 — 260 (2545)

Anmeaneuvedaianiouys 1na 50 nsu lalu
winail uiiiarsazarniides iy Tau 0.1
alofishud falndouda 200 Toases Junu 2
Wn  uazdenednmsazaetivimaiinll e
0.1 wedisug Wdmsazmwiitinuitens 2 x
10° 892 x 10° ﬂﬂﬁ1sa~awmaumma Al
mmm 1 Hadang 1ﬁaﬂummw1 Aoiruns
ddouds  memaEsade Standard Method
Agar (W% 7.0) ‘wmumsmwaumm“lum}jm
fo1sazarodaed1eingulugdoumizidod
pamgil 30 + 1 sspaiFua w48 + 3 $1 T
asamiusaulalaiimmzauiisuomiala
Hagarning 25-250 Tntatl srwammalugyl iog,
CFU/g  uwazinngvnonssuveaen el pPO
AAL1a391NIBNITUBI Selvaraj and Kumar (1989)
TﬂaqumamaNﬂmﬂﬂﬂuﬂammmawa—auuﬂnﬂ
10 ndy whuluTasoumarualiudodo
fuluTnsaun Fadaedafivald s00 fadnsy 1d
Tuaaagilruy vine 250 FaddnT @Y phosphate
buffer 0.05 M il pH 6.8 USwas 10 fiadans
mu"l'; 1 A mmﬂnu 4 mmwmmuﬁ W lih
ioReudomsfuriuthnses 4 Fu uazih
lﬂwnumammumimmgumauuamwﬂum #
AMEI 14,000 x g 1M 10 W Ngauvni 4
ssnsaion asazaediila fe wou'lw
(crude enzyme) 1 l/AnTzHRINTTNVES

Respiration rate

wulml PPO Taumew citrate phosphate buffer
- = a aa
0.05 M 91 pH 6.8 15uas 3.4 Uadans
pyrogallol 1.25 1lofifud USmas 0.1 Uaddns
o = a aa Y o @
pazowly] Usues 1 Gaaaes wdnhlydam
A4 4 4 4
msgAnauLAIIRNTLNANUEIAAY 450 W1 U
1IR3 ABIATDY UV-Visible Spectophotometer
Murannssuvoaeu e uaaailuniievea
oulad Taesnuald 1 wiwvoaey leivhiy
0.05 Absorbance,, ‘ﬁLﬂaUu"lﬂ/UWﬁ/ﬁﬂaﬂ%N
=3 A o d = = At
Tsdy Fahmsrznilsualdsaumuisues
Bradford Tﬂﬂ% Bovine serum albumin r'flu
TisAuuns g

saimsrelovesinmareniad AN INIDN
UILNALBZANMIATIBUHB NI

JalSuaf 1 reonFiauuazals uou-
“lﬂaﬂﬂ"lmﬂmﬂ‘luﬂﬂwﬂwﬂwauﬁm 50
Tunsou *ﬂ“lqma"swnmwamammuawmﬂ
maveuvedauaInieuns Inanniu w7 T
Taofudiadramaluge Ind Tns Indumn 5o
Tunsou smdunios Gas Chromatography
MUIUBATINTNI010 (Respiration rate) NI
fhifiaansumiven laeen las/flansuss Tu
1Az Respiratory quotient (R.Q.) ¥8IANMA
VeuHeNEUNSA

difference in CO, (%) x free volume (ml) x 321.75

sample wt (kg} x Time sealed (min) x (273 + store temp °C)

R.Q.

Volume of CO, produced

Volume of O, taken up

253



WamsnaasuazINIal

UMNMANNVBINNMANBNHBAAUAINTON
u3lan

Usinavewdsazaehiduessinna
weurosauamiouss Tnasudumsnaasadim
iy 1.93 wesidud waziin luasnsaasa
owmmAusnEY 14 Su Tudui 6 veammiy
$nwn Anmaneuvedaudsndouusinad
gangl 2, 5 way 10 seryarsee NilSinuwes
WiaftazaendTld anasiismny 1.56, 1.55 1y
151 awimdy a1 lifinnuuandasuetieiily
MAYNNADA (p>0.05) HATAMUHNIYDINI ING
Tws Inavuildussyinmaneurodaudandey
V3 TanlifnademsalavulasnSinaws i
ﬁaxa1uﬁ1"lé’{ﬂaaﬂmqﬂmﬁu%ﬂmmu 14 Ju
Wty wasthiods 2 Adusnuinme
wouvedauaiwdouys Inalufl fauwusiu
@157 1) nazvInHANMINAARIRLINIINAMA
ouvedauAm ey Tnadiunanuaumwah
ﬁﬂmﬂwauﬁﬂé’fﬂuﬁiiw%’ﬂnuﬁﬂﬂ 150
wisfiannsaazaeiiidanas ifosnnmadues
Annanenvedaiimsmelindanadufe
wiadafinszurumawimueaTuAaa 16T
amaﬁzﬁaiﬂé’wﬁmum‘lﬂyﬁﬂﬂii:m'wq Tag
dau”lmjmsgaﬁuﬁif fiv WhmauaznIAdUNIo
A9 ﬁﬂﬁ'ﬂ?mmﬁwmmm;’ﬂSﬂﬁﬂzﬂumjaﬂ
a3 (Wills er al, 1998) U5maiaiiuguesdnnma
mnﬁaé’fﬂLwia'w%’amn%‘Tnm?né’*tiﬂﬁmamﬁm
MINL 7.13 adniude 100 niuminaa uagll
w uanasmaoaegmaiuiaunu 14y
TuSufi 6 vosmsPUSnYIRRMAveNvesau]
wiouri3 Inafigamqil 2, 5 uay 10 esmmaiFon

254

adunilnadenusmvsainmanenviedaudmienuilan

Hlsnaimiudanaslaelinuiiny  2.04, 2.06
waz 205 FaliSanuuanatueiaiitodiiy
NTA (p>0.05) (M3NT 1) UASAIUHUIBS
9 Twd Tns Twduii [ ussgdnmaveuviedauss
wauvs TnnlidnadenisuldouudasdSuin
Fnfivdnaesmgmaiuinyu 14 T 1wy
o uazilieits 2 AFEuSRnmaney
viosaudsnouus Tan luflUduiusiu 5w
1) Albrecht (1993) SwaW MUY
maneurenaia lunsuzussyinisqad
FniiuGiiogluzal L-ascorbic acid Iatgnanni-
Taet 11ty dehydroascorbic acid NAININAY
S 6 u uazmaiuinudamaneute
daurandouniInafiguugiiduiuisnsid
dsg@ninmmniigalumstiostunsgapdo
Saniuddwmiuinilddmvedluuiinn (@e-
¥a, 2528) UTinananlsWodionarnaslsiadl
veafinmanenedausswdouus Tnasudums
NARDAWAWMIAY 0.05 1A 0.04 UAANTNEAD 100
nduhniinas awddy uagiuaTuasas
ansasgmsIUSIEIY 14 Su lufuil 6 ves
msfusnEnmaneuredauaandenys Inad
gungll 2, 5 uay 10 oAl NS
anelsTadoanasielinuiiy 0.04, 003 uaz
003 faAnsude 100 suthmrinae Ay
uaznae lsfadtanaliaumAy 0.03, 0.02 uas
0.02 fladinude 100 n3utiITRER AwEIE F
Titinnuuanareduesafivodidgymieada
(p>0.05) wazATIMUWBIGs Ind Tws Induild
UIIYANNIAN DU aAALAINS pULS Tna luiing
aemsdvundanlfinunaslsfadionas
aao IsWadiinaenargnisAuinumny 14 Ju
wuiFeatu uaztleios 2 AlALSIEnMA-
nouvadauaandonu Tna luddfduiusdu



A3A5INEAS 18(3): 250 - 260 (2545)

@it 1) dwdudnlumsidougunwiidi
AemsgapdedilonSenanlsiad (Lipton,
1987) msldganaradnussynmavonte
annsavzasnsgyienas Isiadveainnia
nouvie 14 (Lopez-Galvez et al., 1996)
fFnnianeuviedaudandauus Inadiug
msazawnsadasn 1.0 wlefidud ussqnalnd-
Tns-Twdunun 40 waz 50 lunseu s
Mgl 2, 5 10z 10 DIAATYT TUGADIYNS
AU mdauiuiui 13, 10 naz s muhey

(hilfuanedoyn)  Taufinmmunia 2 vesge
TwdTns Indnan i hilinadesgmsiduin
fo Augeowmsiuinouwdendu Safums
Anuinenssuveueulel PPO uazdasims
mulvvosinmeansuvedaudenionuslan 3
denldinmaneuvesaud swdouys Tnafiuy
msazaunIagnin 1.0 alesidud ussgnelng-
TnsIwdumn 5o luaseu Fefinmdiniige
TwdTns Iwdun 40 usseu  wazidvuinuil

QUM 2 DI

Table 1 Chemical quality of fresh-cut lettuce dipped in 1.0 % citric acid solution and

stored at 2,5 and 10 °C for 6 days.

Temperature (A) TSS Vitamin C Chlorophyll a Chlorophyll b
(%) (mg/100g fw.) (mg/100g fw.) (mg/100g fw.)

Initial (0 day) 1.93 7.13 0.05 0.04

6 days |

2 °c 1.56 2.04 0.04 0.03

5 °C 1.55 2.06 0.03 0.02

10°C 1.51 2.05 0.03 0.02

Polypropylene (B) TSS Vitamin C Chlorophyll a Chlorophyll b
(%) (mg/100g fw.) (mg/100g fw.) (mg/100g fw.)

lnit‘ial (0 day) 1.93 7.13 0.05 0.04

6 days

40 micron 1.55 2.13 0.03 0.03

50 micron 1.53 1.97 0.02 0.03

Factor A ns ns ns ns

Factor B ns ns ns ns

AxB ' ns ns ns ﬁs

% CV 1.81 14.05 49.12 43.55

Means within the same column followed by different letter differ significantly at p<0.05,

s : significant ns : non significant
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Table 2 Polyphenol oxidase activity, pH and titratable acidity of fresh-cut lettuce packed in 50

micron polypropylene bag and stored at 2 °c.

Unit of enzyme PPO
Treatment 0 day 2 day 4 day 6 day 8 day
Citric acid 1.0 % 18.16 17.31° 25.56 26.73 29.06
Control 17.20 18.06" 26.44 27.59 33.07
pH
Treatment 0 day 2 day 4 day 6 day 8 day
Citric acid 1.0 % 4.63" 442" 512" 439" 5.26"
Control 555" 5.98" 5.80" 5.99" 6.03"
TA (%)
Treatment 0 day 2 day 4 day 6 day 8 day
Citric acid 1.0 % 0.13" 0.12° 0.11° 0.12" 0.12"
Control 0.07° 0.09" 0.08" 0.08" 0.09

Means within the same column followed by different letter differ significantly at p<0.05.
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Table 3 Total microbial count and visual score of fresh-cut lettuce dipped in 1.0 % citric acid

solution and stored at 2 °C for 7 days.

Treatment Total microbial count (log,, CFU/g) Visual score (day 7)
day 0 day 7

Citric acid 1.0 % 5.05 5.32 6.75

Control 5.25 5.49 5.00
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Table 4 Respiration rate and R.Q. of fresh-cut and head lettuce packed in 50 micron

polypropylene bags stored at 2 °c.

Respiration rate (mgCO,.kg hr") R.Q.
Treatment day 1 day 7 day 1 day 7
Head 9.3" 4.8 L1 1.1
Fresh-cut 19.0" 9.1° 0.9 12
Treatments day 1 day 7 day 1 day 7
Citric acid 1.0 % 27.0 13.1" 1.0° 1.3
Control 21.8 4.7 1.3 1.2

Means within the same column followed by different letter differ significantly at p<0.05.
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