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Evaluation of Postharvest Quality Loss of Chinese Cabbage (Brassica pekinensis) during Storage by
Using Chlorophyll Fluorescence
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Abstract

The objective of this study was to evaluate postharvest quality loss of Chinese cabbage (Brassica
pekinensis) during storage at 5, 15 and 25°C by using chlorophyll fluorescence together with weight loss,
respiration rate, vitamin C and visual quality rating scale. Data were collected at 0, 1, 3, 5, 7, 10, 15, 20, 25 and 30
days after storage depending on the storage life at each temperature. The results showed that the changes in
maximal (F,) and variable (F,) values were not clear at all storage temperatures while the minimal (F,) value of
Brassica pekinensis kept at all storage temperatures increased throughout the storage period coinciding with
increases in weight loss and respiration rate. On the other hand, the variable:maximal (F /F,) ratio decreased
during storage in line with decreasing vitamin C content and quality rating scale. Correlation analysis revealed that
the minimal (F,) value and the variable:maximal (F /F,) ratio had either positive or negative significant (p <0.05)
correlations with weight loss, respiration rate, vitamin C content or quality rating scale. Thus, it is possible to use
minimal (F,) and variable:maximal (F /F,) values as non-destructive method to evaluate postharvest quality loss of
Brassica pekinensis.

Keywords: Chinese cabbage, chlorophyll fluorescence, storage and quality loss

uUNAnga

muﬁﬁﬂﬁﬁﬁmqﬂi:mﬁuﬁﬂﬂa‘uﬁum@@mLﬁﬁ@mmwuﬁqmﬂﬁuL‘ﬁ'mmmﬁnmmmﬁ@'uﬁu%ﬂmﬁfqmmﬁ 3
3fU A0 5, 15 WAL 25 C ‘Emﬂ%ﬁmmi@%ﬁﬂ@@@LmLﬁﬁuﬁéfmﬁumizﬁﬁyﬁﬂﬁwﬁﬂ dmsnisungla Bu1nRm A
LAYANAZLULANNER TnnatfinAn s asuutladiAsTulLduT 0, 1, 3, 5, 7, 10, 15, 20, 25 AL 30 MAUAL
N %u@ﬂﬁummmmﬁu%nmﬁLwimramunﬁ HANITAN®Y W41 A1 variable (F,) way A1 maximal (Fm) SN
fnnpaataiLE e 3 RATVEEY fnsuaeuulasilidaian dauen minimal (Fo) m@mnmmmmmummm
T2AZIIANTANNNTALSNEN ﬁmLﬂu”l,ﬂ‘luwmmmenunummmme‘munLmvmnwmumm@mﬁmsmﬂl@ anueTien
variable: maximal (F /F, ) ‘u@wﬂmmmqmmmum 3 9¥AL umnﬂ@ﬂuuﬂmiuwﬁqmqnummummmmﬂmuuﬂ
wazdnsnsnela  uasinnsulaeuhluianiaRefuiunisanasres BunndmiuTuasmazusuanugn e
FATNTAUIAIANNANAUS WL A7 minimal (F,) 34mqmuwuﬁ‘lmwmnﬂumizﬂmmﬂmuumm:ﬂmmmamﬂ‘l@
WAT AL ARSI aLTUENAANAWE IueTiAN variable:maximal (F/F,) Harpnudusiuglunsauiunig
zgfyLﬁﬂﬁwﬁnLL@zmﬂﬁu%ummﬁmmmww% waz variable:maximal (F/F,) fAuduius lunnsuaniuanniiug
WAZNNIAARITBIANATIULAMNARE N NTEA Ayniealis (p < 0.05) TunngumgRifivinm fiavdu fiarn minimal
(F,) uazAn variable:maximal (F/F,) ashazamisoldiludAdszifiunisgoidanmninuuulivinanssioesinglu

Anniaana e
AdAty : innaang paslsladngeaisadud nsgadunnininuazniaiuine

< q

T ppdenieanu AnsinERIAIans KN duguastenil quaseenil 34190
! Department of Horticulture, Faculty of Agriculture, Ubon Ratchathani University, Ubon Ratchathani 34190



220  n191leadiu 17 46 a1fuf 3/1 (WiAm) fuene-5191AN 2558 9. INgAARFINEAT

AUN

NNN1AT19  (Chinese cabbage, Brassica pekinensis) LﬂuﬁﬂﬁﬁmméﬁﬁmmqLm‘mﬁmmzﬂ@ﬂﬁu
LL‘W?‘M@’W;IVI’NJWﬂilﬂ‘ﬂmﬂ?vmﬂ@ﬂtﬁﬂL'ilWﬁyeluL’llﬁl‘mLﬂ@ﬂﬁﬂ‘ﬂ@\‘i Faminantdn mma‘maﬁﬂwmﬁﬂ”l,mﬂwmfﬂu
a1 uwumﬂ@ﬂwﬂmmmmwm 440 1ENANT (‘wumﬂ@nqmm 356 N6 wavg gy 84 anmng) Tutl 2554-55 Hnns
dspandnninananndalsewmalng aruau 1,508,200 Alanin Andluyarn 245,482 aeaans uaylull w A 2555-56
AspandnniaTnaLinTuily 4,458,700 nlaniu Anlduyacn 714,066 paaans (LL‘ﬂu\‘iﬂﬂﬂﬁ\‘i LLmuﬂﬂaﬁﬁ way 11l
f%“\mfg”mfﬁﬂﬂwﬁn 2556 ) smmmmfmm@mluﬂmmﬁmqmmﬂﬂwmmmwmmamummmm ieaannanansdanis
WA IALAe TN ay @ﬂwmvmmmmwmmm D m?mmLmvmmmLmﬂmmimﬂmwwmmmmmmm
esannnsazanaiaesnanliiad Tfsnsenunsldanaalsiadngansaiud (chiorophyll fluorescence) e
ﬂivmumﬂﬂ@ﬁuuﬂmﬂmmwmmmmmmwmmwmmum iy nsldAnnaalsiadngeaisaiiud Lwaﬂmuumim
LazNIgeULAEAUININTBINEATNE (Bron et al., 2004) mﬁﬂa‘vmumm@‘lﬁaﬂm“lumﬂhwmmﬂqummuﬁm |
(Ferrante and Maggiore, 2007) n1siinanisazyinunualunennuany (Pompodakis et al., 2005) NgliFUANN
i@uluiwmum"l,ummmulmuaﬂl,ﬂ@ (Song et al., 2001; Fan et al., 2011) AL HARNa luan NATIna Tl
A (Prange et al., 2002) me’mmﬂumm’]mmLummm@"l,wmmmumm (Yang et al., 2011) fap
w0anslinaalsiladngensadud Aa lumeTuladfliinanenanug fwmma‘a‘l‘nﬂa‘zmu@mmwmmmmuj ]
Huetinad Favhy qwuﬁ%ﬁﬁaﬁ’fmqﬂizmﬁLﬁ@ﬂizLﬁumi@cyL?w@mmwm”\mmﬁuLﬁ'ﬁwmﬁnmmmwwdwmi
Lﬁﬁﬂmﬁ@muqﬁﬁm ’l imﬂ%ﬁm@@hﬂ@ﬁﬂg@mmL%uﬁféqmﬁummszﬁa;ﬁﬂ{imﬁﬂ angnsvigla deunndniiu
T UATATAZLUUAINER

atnsaluazdinig

rm“wmmﬂ%ﬂﬁlﬂ’ﬁﬁq@mqﬁnmmmmnLLﬂmﬂQmmmwmm‘ﬁm"mquLﬁm gnnatindes Aandnatdn
arsnsnuiglsvansdlnedssanauany wvinmeass ﬁmﬂﬁﬂ”ﬁmwﬁmmﬁmﬁm ATUZINHATANART
NUINENAEGLATITENT  ITUIIUARUNENANDIROUIEW WA, 2557 YINNNIARLAENTWIA 5wﬁmm:gﬂa’ﬁﬂﬁ
Indiasiuanniian famsainiane Lifseamd Weldifumedielummeanes anduhaiulugnogdl 3 sz6u
Ao 5 15 uaz 25 C 1AEN9INUELNNIMAASILLL CRD (completely randomized design) # 3 40 tuiinAnnis
wasuuasiifeduluiudl 0, 1, 3, 5,7, 10, 15, 20, 25 uaz 30 TeIMTTLFIN wiRauNduNAngNiLinm tne
Tunneasalsiadvigeesaiud (F, F,, F, uar F/F,) é’QﬂLﬂ?lﬂﬁmﬁ@ﬂTa‘W@ﬁWQﬂﬂLa‘mﬁ%wﬁ‘ (Hansatech
Instrument §1 Handy-PEA  dszinAgdanns) ﬁmmmsqmﬁﬂﬁwﬁﬂ (%) amn1alalngldszuutla (closed
system) TneLees gas analysis (MAPtest 3050 1szinAteassiuil) uamarnii mi CO,/kg/h BNNAARNWTANNAT
289 A.O.A.C (1990) Tmﬂmﬂ%m‘%mLﬂﬂTm‘MTmﬁLm%(Shimadzu U UV - mini-1240 ﬂmwﬂﬂjﬂu) finnuenaAaL
540 nm AnETINARANT Tudnniannn TeanisuFauifisuiy standard curve TednsaLeanaiinuanALy
mg/100 g FW uaz nsulsziurnpzuuunanuanlnamsliinazuu 5 soiu Taarnazuu 5 Ae dnniaanaiinauas
wniige wazApzuu 1 Sannuantianfiga

WA

%
=

mﬂma‘ﬁm:m nudy A minimal (F,) 1e3nmeen sty guuginiafivinm Tnadisduidige 7
PRIV I 25 C 9090911 A8 mmunu 15 C LL@”memmmmmwnﬁ 5 C gan1ailasundassananafluld luiemng

2
=

meﬂunummmLmﬂmuuﬂum@mﬁm@mﬂl@ mmmm vanable’maxmal (F/Fy) ﬁm@mmﬁm@mmﬁmﬂﬁu
Fne Tmmmmmmmmmmu 25 C 9998911 D mmmu 15°C LLm@mmmwmmmmmu 5°C demaulasuutlas
sananflulilufirmnafeatufunisn aeuiaes BunndanfuTuasAn Az uuLAM AR (Figure 1) aInn"g
AwnssiAanduiug wudn nnaAtauduiusiueeelilidAnmeada (p < 0.05) (Table 1)



9. INgAARFINEET i

7 46 217U 3/1 (WiAw) FugNeL-$U91A8 2558

N1l 221
_e5C —e—15C —a 25C 50 e IS0 a0
1
1600
1400 -
~ 1200 oo oot ee—3 S
::-; 1000 = . i_ —
£ 800 A E \'1- s ~+
G a0 (49l o T e _"'"'}———. - o b )
ol ¥ 2a¢ "
o T T T T T T 1 {BJ
_ , e e 02 + S : : |
0 5 10 15 20 25 30 35 o . 10 " 0 2 0 35
24
= 2 a0
=0 5 35 4 L
:C' 18 ) - /L
Z o gui
o 14 y o =T [
3 n / e E A _
E S - T 0 P e
y - 2 P -
8 A z 15 é *.-4"
: e o g vy —4— -
2 A IR S ©
0 &t £ g : . . : . : .
0 5 o1 ] 5 30 35 o 10 15 20 2 0 s
ﬂ 12 [
P
8 o
B - LY S .
= 10 § ° i ’-'+“'1}
g E] =
RN
8 T H f, —
£ 3 EE I -
] a ~
= (E) L] + ¥ (F)
6 T T T T ] 2 T T T T T J
1] 5 10 15 20 25 30 35 0 5 10 15 20 25 30 35

Storage time (days)

Storage time (days)

Figure 1 Changes in chlorophyll fluorescence minimal (F,) (A) and variable:maximal (F /F,) (B), weight loss (C),

respiratory rate (D), vitamin C content (E) and quality evaluation scale (F) of Chinese cabbage stored
at5, 15 and 250C

Table 1  Correlation between minimal (F,) or variable:maximal (F /F,) chlorophyll fluorescence and weight loss,
respiration rate and vitamin C content (n = 30, 21 and 15 for 5, 15 and 25°C, respectively)
Parameter Minimal (F,) Variable:maximal (F /F,)
5¢C 15°C 25°C 5¢C 15°C 25°C
Weight loss 0.423* 0.917** 0.707** -0.668** -0.908** -0.754**
Respiration rate 0.384* 0.647** 0.729** -0.754* -0.714* -0.771*
Vitamin C content -0.384* -0.821** -0.708** 0.496** 0.851** 0.783**
o Significant at p £0.01 and < 0.05, respectively
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