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Effect of Hot-water Dipping on Inhibiting Red Discoloration of Basal Part
in Chicon
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Abstract: Hot water dipping test was conducted for chicon to restrict red discoloration of its basal part which impairs the product
value during sales. Hot water dipping treatment was given to chicon for 4 min and for 8 min at 38°C and for 2 min and 4
min at 42°C, and for 1 min and 2 min at 45°C, along with control (for one min at 20°C). The red discoloration indices of basal
part of chicon during sensory evaluation on the sixth day of storage under the storage temperature at 10°C was lower at 42°C
for 2 min, 42°C for 4 min and 45°C for 1 min treatments. The color change value of the basal part in chicon measured by
colorimeter showed that the lowest Aa* and 4Ah were maintained in the basal part of chicon treated at 42°C for 2 min. Whereas,
color changes in 42°C for 2 min and 45°C for 1 min treatments were significantly low as compared with that of control. The
contents of total phenolic compounds which are the substances that cause red discoloration of basal part in chicon were lowest
at 42°C for 2 min, 42°C for 4 min and 45°C for 1 min treatments. The activity of phenylalanine ammonia lyase (PAL) resposible
for in the synthesis of phenolic substances was the least in 42°C for 2 min treatment. Whereas, PAL activity of the chicons
treated at 42°C for 2 min and at 45°C for 1 min were significantly lower than that of control. However, red discoloration was
progressed as similar level with that of control in the basal part of chicon at 45°C for 2 min. The contents of total phenolic
compounds and PAL activity in this treatment were not significantly different from those in control. The polyphenol oxidase
(PPO) activity which causes red discoloration of cut tissues was low in all the treatments including 42°C and 45°C treatment
at which no inhibition effects of the red discoloration of basal part of chicon were observed. When the correlation coefficient
between each investigated index was tested, most of them showed high correlation except the PPO activity and particularly and
the red discoloration index and sensory evaluation Ah values, and PAL activity and total phenolic compounds content were
r = 0.927* and r = 0.942** respectively.
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ZHo] oA EItiKang and Saltveit, 2003). ©|23 GA| g
o AW oA Ait= 55 S = Hong et al.(2004),
Loaiza-Velarde et al.(1997), ZL2]1l Saltveit and Qin(2008)
ol gk vp glck

A2 A Aol #et At wulEkgl=dl, Charles et
al.(2008)= A]4taxof dro|4katErAao] MA 27 A 2]oflA] A]
A=k shgict |23} 22 221 T B(Cichorium intybus
L) AlXHo]9] A7} = whAlsh= A M2 CA X747} heat
shock(46°C/120s) A 2] of| 4] A A=, heat shock(BA2])+=
PALI2) AALS oA} wj&Eolatal 3t tHSalman et al.,
2008). 7L Hofl= A7 Fofl 'IAYsh= A2 £7]9] 2ol
acetic and propionic acid *2]Z2 JA|Et}aL SHH Castadier
et al,, 1999). T1eju} 22 313 sARE FEIR AJAlo]
7Fest7] wzoll SpekAl A Hohs A 22 e
2 wo] B Aesirkal AZHE Tk

ol & AF= A A F FE FAE flall A2
Ak A WA E 913 XY 7l AN dx2e] A
H O] felE dotR A} 3skA ]l

J

PF_EOH

M= R g

117

7RI 591714 oA AN X1 Cichorium intybus
L)S Bz A8AR §71 3 91 2] 2eojg 4
detelrh. Ae Auro] AW WA F A4 Hejk,
Pl g 3 Aao) dglo] F7)ES slel lam Zo]o]
e Szol] WA, ARHAH L AT 20°C
ol 4 187F Helstlan, 38°Col Al 453 85, 42°Coll A=

2EI} 48 J2|7 45°Co| A= 183} 25 Eok AAJERIc)
A A2 T 22 Arhdo] Ko Aza AATH T gz
22 g deknole] exg Wiy o8 g xg
3 BE AT 5°C A $EF(Em-s") 2o Ao e

A2
AI(E-39650-20, Cole Parmer Co., USA)Z =74 3lo] At
9] &7} 10°C o|3}= HojZl half cooling time7}A] o4y
AciJung et al., 2010). YA 2] & 22 10°C, 85% RH
ZANA G EE(50um F74|2] PP film, o 6mm 18holes/m)
of ZAsto] A3kt

A2 A S| AHAGE=E 10°C A7 Fofl AHAA|(CR-400,
Minolta, Japan)S o]-g-3lo] ZASIG=T, 2t 2429 a'2}
hue angle 2+& 2713kl Tt Xpol= FAF o gha} Jhg)
o8 UeYglel. w3k AdHo] AW =g |etow 2
Atsto] AHRe2 el =t Abde] E3E 9id 6
o] AMAof w53 A=W o Fristiitt 7%
& AHAS Aol Qle AHE 14, v A=A
7R e E 33, AHo] AshA XaE AHiE sHe=
B 7}5F9 tHPeiser et al., 1998).

AP A F 6dA A& At 131‘94 H st
PALZ} PPOQ] &HAS H|u kLt H&E3E-S Folin &
Ciocalteu’s phenol reagentS A8-5}] galhc acidE ¥&5
A& 3}o] UV-spectrophotometer(S-3100, SCINCO, Korea) =
765nmof| A A5} tHKang and Saltiveit, 2003). PAL 24
2 Ke and Saltveit(1989)9] W& ~43lo] =51+,
5mM 2-mercaptoethanol @} PVPP(polyvinyl-polypyrrolidone)
o] 3Z3tE 50mM borate buffer(pH 8.5)0] A ZHES] 3¢
= WA HAsso] A4Ee)(23,000g, 4°C)3H3aL, A el
50mM L-phenylalanine-2- 3715107 40°Cof|A 1X]7F 52t
SA)71 & UV-spectrophotometer 2 290nmof| 4| S4 =5
Asto] UeRgIck PPO 842 Luh and Phithakpol(1972)9}
Takahashi et al.(1996)2] HFH-S Walalo] AREBIO=Y), X2
ZHE LIS PVPP-S 3 7I5F 0.1M potassium phosphate buffer
(pH 7.0)0l| o] ARt & A4E2)(23,000g, 4°C)5to] B
AFAJolof 0.5M catechol @} HE3-A]71 3 UV-spectrophotometer
2 410mmol A BEE 24sto] ekl A8 Ate)
E A% 2]+= Microsoft Excel 2010 program2 ©]-23}0] AlA|
sheieh

o)

_IIN' rE



355

== 20°C 2min ——38°C 4 min
—m—42°C 4min  —4—45°C 1 min

—/—38°C 8 min —®—42°C 2 min

45°C 2 min

20

Aa¥

Days in storage

Ah

50

40

30

20

10

3
Days in storage

Fig. 1. Changes of the color a* value and hue angle of the basal part of chicon treated with various hotwater dipping. Vertical

bars represent + SE of the means (n = 8).
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Fig. 2. Red discoloration index of the basal part of chicon
treated with various hotwater dipping after 6 days of storage
at 10°C. The red discoloration degree of chicon cutting plane
was evaluated that 1; none, 3; morderate and marketable,
5; severe red discoloration. Vertical bars represent + SE
of the means (n = 6).
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Ackolu A AEx2] 9] A
HsE4957E 183l PPO &4 5712 1% #Hls&ad
o] Atsl2 HHAIS}7| wj&of|(Ke and Saltveit, 1989), 44
2|2 QIgF PALZ} PPO €/ WsHE ARSI WA #l=
B4 Aol Tosh= PALS] 42, oHA =g &4
O] Akt fFAKSHA 42°C A 2|53 45°C 1+ A 2oflA
k=T, o] F 7P RokE 45°C 28 AE]te] PAL 2
= 279 20% <=0l Uth(Fig. 4). 7|E HaloA HdH
o Ay} ojAlske AXee AT BolAE PALS] FAE
A5} (Salman et al., 2008), A 1A =0 A= PAL 4
Z5HKang and Saltveit, 2003)5 7}A42t}kal sFTE T2
2 polyphenol oxidase(PPO)2] 4] WIS dholR QT
W02 ATAR SolA 2U& 5 AL Al

PAL®] 2J3} phenylpropanoid thA7} =% phenol 315t

[e5

©

=

0
=)

[=2)
=]

[
=]

Total phenolic compounds content
(mg GAE-100 g)
ES
=]

Initial 20°C 38°C 38°C 42°C 42°C 45°C 45°C
2min 4min 8min 2min 4min 1min 2 min

Fig. 3. Total phenol content of the basal part of chicon treated
with various hotwater dipping after 6 days of storage at
10°C. Total phenol content was expressed as Molarity gallic
acid equivalents/(mg GAE-100 g"). Vertical bars represent
+ SE of the means (n = 5).

>
=

3.0

20

(mmol-g! FW-h1)

=
=

Phenylalanine ammonialyase activity

e
=

Initial 20°C 38°C 38°C 42°C 42°C 45°C 45°C
2min 4min 8min 2min 4min 1min 2 min

Fig. 4. Phenylalanine ammonia lyase activity of the basal part
of chicon treated with various hotwater dipping after 6 days
of storage at 10°C. Vertical bars represent + SE of the means
(n = 5).
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Fig. 5. Polyphenol oxidase activity of the basal part of chicon
treated with various hotwater dipping after 6 days of storage
at 10°C. Vertical bars represent + SE of the means (n = 8).
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Table 1. The values for Pearson correlation among factors related red discoloration of the basal part of chicon treated with

various hotwater dipping.

Red discoloration % Phenolic PAL PPO
index “a “h compounds activity activity
Red discoloration index 1.000
Aa* 0.898** 1.000
Ah 0.927%** 0.979%** 1.000
Phenolic compounds 0.859** 0.843** 0.812* 1.000
PAL activity 0.890** 0.933%** 0.908** 0.942%** 1.000
PPO activity 0.613 0.456 0.592 0.201 0.326 1.000

*

'**'***Significant at p = 0.05, 0.01, or 0.001, respectively.
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