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Abstract

Polygalacturonase(PG) was extracted from Chinese cabbage and partially purified by ammonium
sulfate fractionation and ion-exchange chromatography. Three fractions, D-PG, C-1 PG, and C-2 PG,
were separated by CM-Sephadex C-25 column chromatography and FPLC Mono Q HR 5/5 or Mono
S HR 5/5 column and their physicochemical characteristics were investigated. All three fractions had
optimum pH and temperature of 4.5 and 65T, and were stable in the range of pH 4.5~8.0. These
fractions were inhibited by 0.8 mM CaCl, or 0.6 M NaCl. In the thermal inactivation of PG isozymes
at 65~80C , z-values were 84~9.3C and D-values at 80C were in the range of 120~126 s. Thermod-
ynamic constants were calculated from thermal inactivation data of the isozymes and were applicable
to estimation of thermal process time of retort pouched Kimchi.
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Fig. 1. (a) CM-Sephadex C-25 chromatogram of poly-
galacturonase from Chinese cabbage, (b) Mono Q
FPLC of fraction D from CM-Sephadex C-25 chroma-
togram, (c¢) Mono S FPLC of fraction C from CM-
Sephadex C-25 chromatogram, (d) Rechromatogram of
fraction C-1 on Mono S FPLC, (e) Rechromatogram
of fraction C-2 on Mono S FPLC
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Table 1. Purification of Chinese cabbage polygalaciuronase

Total activity

Total protein

Specific activity

Procedure Volume (m/) (U) (mg) (U/mg) Yield (%) Purification fold
Crude extract 3800 16,910 4217 40 100 1.0
(NH.S04 35~75% 140 8925 254 351 52.8 8.8
CM-Sephadex D 80 2,093 56 773 12.4 19.3
C-25 C 120 1475 32 64.2 8.7 16.0
Mono Q of D-PG 26 967 24 87.1 5.7 21.7
Mono S C-1 18 737 9 80.5 44 201
C-2 20 710 8 93.9 42 234
Re-Mono S C-1 24 548 6 89.0 4.1 22.2
Cc-2 20 646 6 103.8 38 259
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Fig. 2. Effect of pH and temperature on polygalacturonase activity
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Fig. 5. Thermal inactivation of polygalacturonase

Table 2. D-values and z-values for heat inactivation of
Chinese cabbage polygalacturonase

Temp.(C) D-PG C1PG C2PG
65 5,012 5,622 5,622
D-value (s) 70 2,190 1,512 1,620
75 348 366 348
80 126 108 102
z-value (C) 9.3 8.8 84
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Fig. 6. Estimated residual polygalacturonase activity af-
ter heat treatment of retort pouched Kimchi. A,=PG
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M elgel = A& wotom CaChe] 25 0~05
mM Fxol e o) AA Fakg WA ¢ighon} 0.8
mMell A= el g mbghel dE¥Edst 54 isoz-
ymeZbel] £ x}o]7} gigl o 12} Wh-g-& upsdrh o] A
isozyme 9] z7Fe 84~9.3C, 80C ol 4 Dgke- 102~126
Zgir) o] &40 B33 g o] 83} retort pouch
WA AEE el HEsta g7k 2hE kel dsled

agEkich
= s

1. Postlmayr, HL, Luh, B.S. and Leonard, S.J.: Charac-
terization of pectic changes in freestone and clings-
tone peaches during ripening and processing. Food
Technol., 10, 618(1966)

2. Shewfelt, A.L.: Changes and variations in the pectic
constitution of ripening peaches as related to product
firmness. J. Food Sci, 30, 573(1965)

3. Shewfelt, AL, Paynter, V.A. and Jen, ]J.: Textural
changes and molecular characteristics of pectic consti-
tuents in ripening peaches. /. Food Sci., 36, 573(1971)



10.

11

12.

13.

14.

15.

w3 Polygalacturonase | %<t4 A

. Sterling, C. and Kalb, AJ.: Pectic changes in peach

during ripening. Bot. Gaz, 121, 111(1959)

. Buescher, RW., Hudson, ].M. and Adams, J.R.: Inhibi-

tion of polygalacturonase softening of cucumber pick-
les by calcium chloride. J. Food Sci, 44, 1786(1979)

L s Ael o 2olx9) cisA. 4

ok A AbeHel=E(1986)

. Drake, SR. and Spayd, SE.: Influence of calcium

treatment on golden delicious apple quality. J. Food
Sci., 48, 403(1983)

. Yuan, K. Liu and Luh, B.S.: Purification and characte-

rization of endo-polygalacturonase from Rhizopus ar-
rhizus. J. Food Sci, 43, 721(1978)

. Simon, A.A. and Anthony, H.F.: Thermostable polgala-

cturonase secreted by Sclerotina fructigena. | Food
Sei, 40, 423-424(1975)

ubAaul ul@sl | Aspergills niger”} A 4b3H= endo-poly-
galacturonase®] #-2)o} B4 ¢4 E st A], 16,
41-46(1984)

Harvey, T.C, Jr. and Steven, Y.T.T.: Partial separation
and characterization of papaya endo- and exo-polyga-
lacturonase. /. Food Sci, 47, 1478(1982)

Arakji, O.A. and Yang, H.Y.: Identification and charac-
terization of the pectic enzymes of the Mcfarlin cran-
berry. J. Food Sci, 34, 340(1969)

Pressey, R. and Avants, J.K.: Cucumber polygalacturo-
nase. J. Food Sci, 40, 937(1975)

a4 2o b v gFEE A7 o|sfe{ A stw
705 714, 349(1956)

sh4  Pectin wolas 3 Aol el AAF
AR mlxE Aol diste]. Fd HE, 5(2), 139
(1960)

16.

17.

18.

19.

20.

21

22.

23.

24.

25.

581

. Somogyi, M.: Notes in sugar determination. J. Biol
Chem., 195, 19-23(1952)

Lowry, O.H., Rosebrough, N.J., Farr, A.L. and Randall,

R.J.: Protein measurement with the folin phenol rea-

gent. J. Biol. Chem., 193, 265(1951)

Whitaker, J.R.: Principles of enzymology for the food

sciences. Marcel Dekker Inc, New Yerk. p.112-113

(1972)

abghs) L AEFE] Fo% ¥ A A4EY 988

Azl A EFErE A, 9, 175-179(1977)

whghsl, M3} oliter, Aodwl A FEH

o] 7R A, 68(1991)

% A, A 2 ut@s}l, okrg o dudAe]q o

megae] Aspyx. GFAETesA, 17, 47453

(1985)

A, Aahy, s, W E e &3 2o

7| o] edzhyz|oll A7 AF FARAF A =5, 28(1),

158-164(1986)

Toshio, H., Jai, Y.L., Yusaku, F. and Seinosuke, U.:

Purification and properties of endo-polygalacturonase

of Aspergillus niger cultured in the medium containing

Satsuma Mandarin Peel. Nippon Shokuhin Kogyo Gak-

kaisi, 30(11), 610-617(1983)

Takuo, S. Kiyoto, I. and Yoshihiko, O.: Purification,

crystalization and characterization of a novel protope-

ctinase from Bacillus subtilis. Agric. Biol. Chem., 53(5),

1213-1223(1989)

Ko, Young-Hwan: Purification and characterization of

Chinese cabbage pectinesterase. 4] &t AAbs}¢i

% (1982)

#3

(1993 8% 274 AF)



