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Changes in Microorganisms, Enzymes and Texture of Dongchimi
by High Hydrostatic Pressure Treatment
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Abstract

Effects of high hydrostatic pressure on microorganisms, pectin enzymes and texture of dongchimi (pickled
radish roots) were investigated. Dongchimi was pressurized at 200~686 MPa for 5 min when its pH reached
to 4.0. Total aerobes, initial concentration of 4.05x10° CFU/mL, were completely inactivated by high
hydrostatic pressure at 600 MPa. Lactic acid bacteria, yeasts and molds, initial concentration of 3.25x 10?
CFU/mL and 3.55x 10* CFU/mL, respectively, were completely inactivated by high hydrostatic pressure at
400 MPa. Leuconostoc mesenteroides appeared to be the most barotolerant lactic acid bacteria because it was
the sole bacteria survived at 380 MPa. Pectinesterase (PE) and polygalacturonase (PG) activities increased
after high hydrostatic pressure treatment. Residual PE activity was 193 after pressurization at 500 MPa, and
residual PG activity was 191 after pressurization at 686 MPa when the initial enzyme activity of control was
set to 100. The hardness of pressurized dongchimi was higher than control.
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Fig, 1. Changes in pH and titrable acidity of dongchimi
juice during fermentation at 30°C. #—@: pH, 0—@®:
titrable acidity.

7tol| w}E pHS} titrable acidity2] W3}E Fig. 10 1}
ehfigict. HHA 27|l pH7}F A148] Zansieyr) vt
FE 612k 34| pHrF F43] 7hasted, 11413} F
= urg AH<&v|zba gebEe pH 4.0¢] =gsiach
Titrable acidity = W& Z7)oll= A3 o8t}
6X17F FRE] FA3] Fristd e, WA 1A F
0.59%9] =tsglct. ’

Z¢ x2lof ofst A&}

Z318}e]| w2 AFS=2] W3S Table 19 el 3
t}. FAE T EAsks 2/ AL 405x10°
CFU/mLo]git}. 200 MPaol| M= Ao<p2] 7Har) 7
o] ootz ¢kgrewnd, 300 MPadllxl& 3.50x10°
CFU/mL9] 3714 Algel 7A&=e] 4 log cycle ©]4
o] At &g Jehligicl. 400 MPas} 500 MPaOJI/H
= 7 log cycle?] 7Fir) dolutrl. Lee'7} kale 5~
F 27 A2 S o 600 MPaol|A] 57k M Al
F2alAl 2.35x107) 3r1AA Tl AESELL 2 log

Table 1. Changes in microbial count in pressurized
and non-treated dongchimi juice

Total Lactic acid  Yeasts &
aerobes bacteria mold

Control 405x10° 325x10°  3.55x10*

200 MPa, 5 min 2.65X 100 250x10° 1.65x 10*

300 MPa, 5 min 3.50x10* 7.50x 10* 8.00% 10°
400 MPa, 5 min 2.50X 10' N.D. N.D.
500 MPa, 5 min 1.50x 10! N.D. N.D.
600 MPa, 5 min N.D. N.D. N.D.
686 MPa, S min N.D. N.D. N.D.

N.D.: not detected.
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Table 2. Changes in lactic acid bacteria of dongchimi
juice treated with high hydrostatic pressure

Pressure Viable cells (CFU/mL)
300 MPa 8.50x 10*

320 MPa 3.40% 10*

340 MPa 2.50x10°

360 MPa 1.30x 10°

380 MPa 2.00x 10'

400 MPa N.D.

N.D.: not detected.

Table 3. Presence of lactic acid bacteria in dongchimi
juice after various high hydrostatic pressure treat-
ments (300~400 MPa for 5 min)

. Pressure (MPa) 3 350 340 360 380 400
Bacteria

Lactobacillus delbrueckii delbrueckii  +
Lactobacillus delbrueckii bulgaricus  +
Lactobacillus fermentum +
Lactobacillus delbrueckii lactis +
+
+

Pediococcus damnosus
Leuconostoc mesenteroides

+ + + + +
+ 4+ +
+ o+ 4

.

+: appeared; -: not appeared.
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Fig. 2. Changes in enzyme activity in dongchimi after
high hydrostatic pressure treatment.
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Fig. 3. Changes in hardness of dongchimi after high
hydrostatic pressure treatment.

Fig. 4. Scanning electron microscopic photographs of
tissues of dongchimi. Top: non-treated dongchimi, bottom:
pressurized dongchimi at 400 MPa for 5 min.
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