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Effect of Washing Methods and Surface Sterilization on Quality of
Fresh-cut Chicory (Clchorium intybus L.var. foliosum)

Ju-Yeon Kown, Byeong-Sam Kim, and Gun-Hee Kim"*

Postharvest Technplpgy Research Group, Korea Food research Institute
'Department of Food and Nutrition, DukSung Women's University

Abstract Effects of various surface sterilization and washing methods on sterilization of fresh chicory surface were evaluated.
Fresh-cut chicory was washed with tap water for 1 min, 100 ppm chlorinated water, and 3 ppm ozonated water using mechanical
washing machine for 3 min, packed with bi-axially oriented polypropylene (OPP 0.04 mm) film, and stored for 3 weeks at 4 and
10°C. Tap water washing resulted in approximately 1 log CFU/g reduction of microbial load, and ozonated water and chlorinated

water treatments resulted in additional 2 log CFU/g reduction.
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Fig. 1. Mechanical washing and surface sterilization system.
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Fig. 2. Flow diagram of manufacturing procedures for fresh-cut
chicory.
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Table 1. Comparison of mechanical and hand wash

. log CFU/g
Washing method
Total Count Coliform group count
Not treated 6.86+0.89'" 5.76 £ 0.68*
Chicory treated mechanically 5.03 +0.56 4.68 +0.538
Chicory treated manually 5.46+0.78% 4.88 +£0.65"8

"Values are mean = SD

®*BMeans in row followed by the same latter are not significantly different according to Duncan’s multiple range test (o =0.05)
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Fig. 3. Changes in pH of chicory treated with different washing

methods during storage at 4°C (a) and 10°C (b). €: not treated,
M: tap water washing, &: 100 ppm chlorinated water washing, @: 3
ppm ozonated water washing.
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Fig. 4. Changes in residual chlorine content of chicory treated

with 160 ppm chlorinated water during storage (@: 4°C storage,
O: 10°C storage). *Residual chlorine.
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Fig. 5. Changes in total vitamin C content of chicory during

storage at 4°C (a) and 10°C (b). @: not trcated, H: tap water
washing, A: 100 ppm chlorinated water washing, @: 3 ppm
ozonated water washing.

vl 3 Ak
7<—‘—‘—E

H

gily

d= gl 23k §H
AN Tt g Aol v
+7F B =4 E4Eou 10ecM s
T2 A=A JeRdtl ol A AlAFe A AARms] 4°C
dMe AA B AaHzEl 27)EFE /FA4d afF oo,
10°Coll e Heloll ols) &gtol Aslel 2Ao] vy AL
59 ﬁﬁk_& Z71%EE AAIALE HojZrt, webd 10°C
Ao M A 1E AT Azlftodlr 40% ol HaE
el ol

Held FEF22E 27]

off we} tha Aol

_éz%o
=

gl wghe A 397 4C
A 2]
Pl Sl

FA g e A

A%
=
T

SEF

sere 2899 mevelx, 2tz HE=7

= deout A odntx Helg-elA A
1 7HaS JERSICHFig. 6). A 3Y7EA 23.33-20.89 mg%
o] ZAE VERSIth A% 3Y 27 agolMeE 4209 10°C
B AP P Fe ges 2asisith A 4C Aol

T 67k ATk alolE oA egtont 10°C AAeIM=

iy
e

6201 A2k Aol & Liehil7] A%iAEk A 9 4C A
ol PAE g Aol vs) @aish 0ES 4
277k o ol Aashs 4% ekl W, 10C A

R

T FAYTY} eEFAT Fkel 7P gl FolEdeR U
o) Qudlo g FRad kel 70% ALt AW A
AFoR Hed(25), ® dfdMe AdiiE ge2d &
#F wste] s Hol meElA o2 AoR vehth

Hleplce} SRed gashs vRe 498 el o
A9 A ARY T Aol 2t =
Aoz AeE, A% F LA
oLoLorq /kl:riJ,} OdOk_,_ ek A&

S

w
e
HEl=
j=R

i

A]
ug

172] AlEe) £4 54 ¥z} 31
36
(a)
s 1
o
E
z
s
o
[y
()

Chiorophyll {mg%)

3
Storage period (day)

6

(=3

Fig. 6. Changes in total chlorophyll content of chicory during
storage at 4°C (a) and 10°C (b). @: not treated, Il tap water

washing, A: 100 ppm chlorinated water washing, @: 3 ppm
ozonated water washing.
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Fig. 7. Changes in total cell count of chicory during storage at
4°C (a) and 10°C (b). @: not treated, ll: tap water washing, A: 100
ppm chlorinated water washing, @: 3 ppm ozonated water washing.
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Fig. 8. Changes in coliform group count of chicory during
storage at 4°C (a) and 10°C (b). <: not treated, []: tap water
washing, A: 100 ppm chiorinated water washing, O: 3 ppm
ozonated water washing.
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Fig. 9. QDA profiles for sensory characteristics of chicory with
various washing treatment on the initial day (a) and 10th-day of
storage at 4°C (b) and 10°C (c). @: not treated, W: tap waer
washing, A: 100 ppm chlorinated water washing, @: 3 ppm
ozonated water washing.
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Table 2. Overall acceptability of sensory evaluation on fresh-cut chicory by hedonic scaleV

Storage temperature Strorage period (day)
C) Treatment 0 3 P 5 >

NT? 7.50 +0.53* 7.40 £0.53 7.30+0.50® 6.89 £0.78® 6.78 £ 0.67¢

4 W 7.78 £ 0.44* 7.56 £ 0.53* 7.44 £0.53® 7.33£0.50® 5.44 +0.53%¢

owY 8.00=£0.71* 7.89+0.78 7.78 £ 0.83* 7.7 £0.67% 5.78 +£0.83"

cw? 8.00 = 0.70** 7.89+£0.78% 7.89 £0.78* 7.56 +0.53 5.44 £0.52%8

NT 7.78 £ 0.53* 7.56 +0.53* 6.89 + 0.60® 6.89 + 0.60°° 5.89 £ 0.93%

10 ™ 7.78 £0.67* 7.67 +0.50* 6.33+£0.87*® 5.56 £0.73 4.67+0.71%

oW 8.00+0.71* 7.89+0.78 6.67 £0.87* 5.78 + 0.67* 5.00+0.71%

CwW 8.00 +0.70* 7.89 £ 0,78 6,56 = 1.13% 5.44 +£1.24% 4.89 + (.78

UEach value represents the mean = SD of 9 observation using hedonic scale of 1 (dislike very much) to 9 (like very much).

Not treated.
STap water washing during 1 min.

“3 ppm ozonated water washing during 3 min after tap water washing.
9100 ppm chlorinated water washing during 3 min after tap water washing.
®ABMeans in row followed by the same latter are not significantly different according to Duncan’s multiple range test (o= 0.05).
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