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Fig. 1. Schematic illustration of the structure of protopectin and reac-
tion site of A-type (¢ ) and B-type (<) of protopectinase.
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Table 1. Recovery yield of PPase depending on the amount of
acetone

Acetone Activity Protein Specific Recovery Purification
ratic* (unit/ml) (mg/ml) activity (unit/mg) (%) fold
1:0 10.3 2.0 5.2 100.0 1.0
1:1 6.1 0.7 8.7 59.2 1.7
1:2 6.6 0.9 7.3 64.1 14
1:3 8.5 1.5 5.7 825 11
1:4 7.4 1.8 41 71.8 0.8
1:5 89 1.9 4.7 86.4 0.9

“Each ratio means culture filtrate : acetone, v/v.
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144 -

Fig. 2. SDS-PAGE of acetone treated culture filtrates. Samples were
analyzed by 13% Laemmii gel. Detailed method for sample pre-
paration was described in Materials and Methods. Lane 1, molecular
weight makers; lane 2, culture filtrate; lane 3, 1 : 1 ratio; lane 4, 1:
2 ratio; lane 5, 1: 3 ratio; lane 6, 1: 4 ratio; lane 7, 1:5 ratio.
Molecular weight markers were composed of phosphorylase b
(97,400), serum albumin (66,200), ovalbumin (45,000), carbonic anhy-
drase (31,000), trypsin inhibitor (21,500), and lysozyme (14,400).
Each ratio in lanes 3~7 means culture filtrate : acetone, (v/v).

Table 2. Recovery vield of PPase depending on the amount of
methanol

Methanol Activity Protein Specific Recovery Purification
ratio’  (unit/m/) (mg/ml) activity(unit/mg) (%) fold
1:0 10.3 2.0 52 100.0 1.0
1:2 104 0.5 20.8 101.0 4.0
1:3 9.9 0.6 16.5 96.1 3.2
1:4 6.1 0.5 12.2 59.2 2.3
1:5 8.3 0.8 10.4 80.6 2.0
1:9 7.4 0.8 9.3 - 71.8 1.8

*Each ratio means culture filtrate : methanol, v/v.
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cular weight markers; lane 2, 1:1 ratio; lane 3, 1: 2 ration; lane 4,
1: 3 ratio; lane 5, 1: 4 ratio; lane 6, 1:5 ratio; lane 7, 1:9 ratio;
lane 8, culture filtrate. Each ratio in lanes 3~7 means culture fil-
trate : methanol, (v/v).

Table 3. Recovery vyield of PPase depending on the amount of
ethanol

Ethanol Activity Protein Specific Recovery Purification
ratic* (unit/ml) (mg/ml) activity (unit/mg) - (%) fold
1:0.0 10.3 2.0 5.2 100.0 1.0
1:05 1.3 0.2 6.5 12.6 1.3
1:10 84 0.3 28.0 81.6 54
1:15 9.2 0.4 23.0 89.3 44
1:2.0 9.5 0.4 23.8 92.2 4.6

“Each ratio means culture filtrate : ethanol, v/v.

KDa 1 2 3 4 5 6
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Fig. 4. SDS-PAGE of ethanol treated culture filtrates. Lane 1, mole-
cular weight markers; lane 2, culture filtrate; lane 3, 1: 0.5 ratio;
lane 4, 1:1 ratio; lane 5, 1 : 1.5 ratio; lane 6, 1: 2 ratio. Each ratio
in lanes 3~6 means culture filtrate : ethanol, (v/v).
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Table 4. Recovery yield of PPase depending on the fractionated treatment of ethanol

Ethanol ratio® Activity (unit/ml)  Protein (mg/ml)

Specific activity (unit/mg)

Recovery (%) Purification fold

1:0.0 10.3 2.0
1:05 1.3 0.2
1:1.0~1:05 7.0 0.1
1:15~1:1.0 0.7 0.1
1:20~1:15 0.3 0.1

5.2 100 1.0
6.5 12.6 1.3
70.0 68.0 13.5
7.0 6.8 13
3.0 2.9 0.6

*Each ratio means culture filtrate : ethanol, v/v. "After treatment of ethanol to the culture filtrate at a ratio of 1: 0.5 (culture filtrate : ethanol, v/v),
the resulted supernatant was retreated with ethanol to the final ratio 1 : 1.0 (culture filtrate : ethanol, v/v).

Fig. 5. SDS-PAGE of fractionated ethanol treated culture filtrates. Lane
1, molecular weight makers; lane 2, culture filtrate; lane 3, 1: 0.5 ra-
tio; lane 4, 1:1—1:0.5; lane 5, 1:15—1:1; lane 6, 1:2—1:
1.5. Each ratio in lanes 3~6 means culture filtrate : ethanol, (v/v).
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Recovery Yields of Protopectinase Depending on Treatments of Organic Solvents
Seung-Cheol Lee*, Hyun-Gyun Yuk and Yong-1l Hwang(Department of Food Engineering, Kyungnam Univ-

ersity, 449 Wolyoung-dong, Happo-ku, Masan 631-701, Korea)

Abstract : To recover protopectinase (PPase) secreted from Bacillus subtilis IFO 12113, culture filtrate of
the microorganism was treated with acetone, methanol, and ethanol, respectively. In the case of treatment
with acetone at a ratio of 1:1 (culture filtrate : acetone, v/v), PPase was purified 1.7-fold with 59.2% re-
covery. The recovery of PPase was increased by increasing the acetone concentration. PPase was purified 4-
fold with 100% recovery when the culture filtrate was precipitated with methanol at a ratio of 1: 2 (culture
filtrate : methanol, v/v). However, recovery of PPase was decreased by increasing the methanol con-
centration. PPase was purified 13.5-fold resulting in 68% recovery by the addition of ethanol with the final
ratio 1 : 1(culture filtrate : ethanol, v/v) to the supernatant, which was obtained after precipitation of the cul-
ture filtrate with ethanol at a ratio of 1: 0.5. These results show that methanol treatment is better than oth-
er organic solvent treatments for the simple recovery of PPase, whereas fractionated treatment of ethanol

can recover PPase with higher purification fold.

Key words : protopectinase, organic solvent, precipitation, recovery
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