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Production of Portopectinase from Bacillus subtilis EK11. Mun, Chul-Hwan, Jong-Soo Choi, Seung-Cheol
Lee, and Yong-1l Hwang*. Division of Life Sciences, Kyungnam University, Masan 631-701, Korea — In plant
tissues, intercellular cementing portion, called as middle lamella, consists of high proportion of protopectin, that is
water-insoluble form of pectin, on their backbone. Protopectinase (PPase), a heterogeneous group of enzymes that
hydrolyze or dissolve the insoluble protopectin in plant tissues by restricted depolymerization, liberates water-solu-
ble pectin with the resultant separation of plant tissues that have been protected against environmental shock by rigid
cell wall. Bacillus subtilis EK11 was most effective for PPase production. For increasing of PPase productivity,
effects of glucose concentrations, pHs, and aeration rates were studied in batch culture. The most proper concentra-
tion of glucose, pH, and air condition for PPase production were 1%, 8.0, and 1vvm, respectively. In these condi-
tions, PPase productivity was 84,364 UL'h"! and increased about 15.6 times than flask fermentation.
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Fig. 1. PPase production of B. subtilis EK11 in fermentor
under flask-optimal conditions.

Symbol: O, Viable Cells (Log CFU/ml); <, Spores (Log CFU/
ml); B, PPase activity (U/ml); —, pH. ‘ ‘
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Table 1. Effect of carbon concentrations on PPase production®

Carbon source Viable cell Spore Extracellular PPase activity®  Overall productivity
(w/v) (Log CFU/ml) (Log CFU/ml) (U/ml) (UL 1Y
0.7% Starch 9.2 6.1 668 20,875
1% Glucose 11.5 5.7 1,132 70,750
2% Glucose 11.1 32 1,105 50,227
3% Glucose 10.5 5.2 1,006 45,727
4% Glucose 10.5 2.8 912 38,000

®The pH of medium was adjusted to 7.0 with 25% NH4OH and 5 N HCl.
YEach enzymatic activities were measured when which PPase activity reached maximal value.
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Table 2. Effect of pHs on PPase production
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o] epZ|¥e}. wehr] Fo| o] AFHA] %3, PPase?]
S AT AT AT IS RS AR 9
7t ot Aka FFEE9) PPasediAll] g AE Table
3o Yehige). 0.5, 1.0, 1.5 vwwmo 2 FFE @ B3
£%X 019 b, 0.30 b, z8]3 028 h'E ehigdd),
A, o] Al Akirt o] qFe] FR3k AR 1A
HE F5 7hesl EaAAb] F83F QA & 4 ¢
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S7HHUOIA PPase2| AYAH
7Rl PPase AR Z7] wiokde] TG F=
+ 1% 3L, pH:= 25% NH,OH ¢} SN HCIE pH 8.0

H Viable cell Spore Extracellular PPase activityb Overall productivity
P (Log CFU/ml) (Log CFU/ml) (U/ml) (UL 1Y)
6.0 9.9 34 860 ? 33,077
7.0 115 5.6 1,132 70,750
8.0 9.7 3.3 1,440 72,000
9.0 1.9 0.0 306 13,909

*The pH of medium was adjusted with 25% NH,OH and 5 N HCI.

YEach enzymatic activities were measured when PPase activity reached maximal value.



Table 3. Effect of air conditions on PPase production®
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Air flow rate‘J Viable cell Spore Extracellular PPase activity® Overall productivity -
(vvm) (Log CFU/ml) (Log CFU/ml) (U/ml) (UL ny ‘
0.5 ‘ 7.9 1.7 1,175 53,409
1.0 1 9.6 33 1,440 . 72,000 ‘
1.5 o 8.7 1.0 1,049 47,682 :

3B, subtilis EK11 was cultured in basal medium at pH 8.0.

PEach enzymatic activities were measured when PPase activity reached maximal value.
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Fig. 2. PPase production of B. subtilis EK11 in fed-batch fer-
mentation.

Symbol: O, Viable Cells (Log CFU/ml); <>, Spores (Log CFU/
ml); M, PPase activity (U/ml); A , Glucose concentration (g/L);
{ , Feeding point.

Table 4. Effe@t of culture type on PPase production

Batch Batch Batch. culture Fed-batch
b optimum b
culture®  culture .. p  culture
condition

Viable cell
(Log cfu/m) 8.5 92 9.6 10.1
Spore ]
(Log cfu/ml) 5.5 6.1 33 1.8
Extracellular
PPase activity - 260 668 1,440 1,856
(U/ml)
Overall
productivity 5417 24,000 72,000 84,364
(UL R

*Cultivation in flask scale.
bCultivation in jar-fermentor scale,

02 ZANAT, T/ FFEES 10 ywmoE TFsmA]
frrbleke: AsIet. Fig. 201419} o] wiokel ol £
£ %57} 1~2g1 A 9, feeding solution®E 1% %
=S FFE, DAY pHE 2A3EA 25%
NH,OHZ FH38l. #9] 5%+ & WAl feeding solu-
tionS T3t Foll Flgeel] =3I, o] v|&7t A
7)ol #3 PPase BdL Hout. wieke] AlZHET 22 Az

Fo)) PPase BAIL 1,856 Umie BT, AV 84,364
ULh'ede}, o] 0.7% starchS o]-2%F flask wjokRc}
15.6 vie] WA S90S Bok(Table 4).

WEE o) AT AT PPased) WAEAL ZANghe
23 T2 F4E F58led PPase WA IS B
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UL'h el vl 22 15.640, 117909 S715 E3iv) o]
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