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Optimization of Conditions for Polygalacturonase Fermentation
and Its Effect on DCS in White Water of Papermaking

HU Hui-ren, ZHAO lJing
( Tianjin Key Laboratory of Pulp and Paper, College of Material Science and Chemical Engineering, Tianjin University
of Science & Technology, Tianjin 300457, China )

Abstract: The optimal medium for polygalacturonase were studied. The results of the experiment show that the optimal
medium are (g/L) :wheat bran 40, fresh apple residue 20, (NH,),SO4 20,NaCl 1,MgSO; + 7H,0 6, KH,PO,4 1. Other
fermentation conditions are: pH 3.5, inoculation amount 3%, liquid volume flask 50 mL and fermentation time 3 days. Under

these conditions, the enzyme activity of polygalacturonase reaches 1 505.8 U. Using the polygalacturonase to treat DCS

water of BCTMP, the CD value of DCS water decrease 27% after reacting 30 min.
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pH 5.0.
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F 50 CEEAE R 30 min, SRJEIA 3 mL Ay
3, 5-filFsK AR ( DNS )i, Z3 5 min, %
AN, INZERK 228, RSO T
2F 560 nm A GRE. B K TE R IES L.
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Tab.1 Effect of appendant carbon on enzymatic activity

gl winE/ (g- L") g% /U
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Fig.1 Effect of fresh apple residue addition on
enzymatic activity
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Tab. 2 Effect of nitrogen source on enzymatic activity
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Fig. 2 Effect of addition on enzymatic activity

2.3 AREZH T F=ERHI 20T

DL 50 g/L AUEkRZ .20 g/L BESESGE 20 g/L HilR
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TR N KRR 3, LA S TOHLER MRS AES
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FRek | BRI K | B — A A RBE IR | AR A R T
FER, FLBERR S B IR A RO . AR EN
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Tab.3 Effect of inorganic salt on enzymatic activity

JoHLER JIAR/(g - LY JitE 15 /0 TR AR AL
2 550.5
CaCl, 1 443.8 -
CaCl, 2 430.6 -
CaCl, 3 418.5 -
CaCO; 1 529.5 -
CaCO; 2 539.5 -
CaCO; 3 S511.4 -
NaCl 1 590.5 +
NaCl 3 670.2 +
NaCl 5 642.7 +
MgSO, - 7TH,O 1 571.4 +
MgSO, - 7TH,O 2 593.3 +
MgSO, - 7TH,O 5 658.2 +
FeSO, 0.05 589.2 +
FeSO, 0.10 525.7 -
FeSO, 0.20 500.9 -
KH,PO, 1 770.8 +
KH,PO4 2 620.7 +
KH,PO, 5 589.6 +
K,HPO4 1 625.3 +
K,HPO4 2 606.8 +
K,HPO, 5 548.2 -
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Tab. 4 Factor Levels of polygalacturonase

» KH,PO,/(g - L") NaCl/(g - L™ MgSO, + 7TH,0/(g - L™ BiR/(g - L) EyE|

- (A) (B) (Cc) (D) (E)
KA1 0.5 1 45 30
K2 1.0 2 5.0 40
K3 15 3 55 50
K- 4 2.0 4 6.0 60
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Fig.3 Effect of initial pH on enzymatic activity
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Fig. 4 Effect of inoculation volume on enzymatic activity
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Tab. 5 Effect of volume of fermentation liquid
on enzymatic activity

$E W /mL TG /U
30 936.2
50 1320.6
75 1189.4
100 965.2
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Fig. 5 Effect of fermentation time on enzymatic activity
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Fig. 6 Effect of treating time on CD value
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Fig.7 Effect of addition amount of PG on CD value
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Fig. 8 Partical size distribution of DCS water before
and after PG treating
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R B R T 1) B A 1 TR LA R (g/L )« Bk
40, B3R 20, (NH, ),SO4 20, NaCl 1,
MgSO0: + 7TH,0 6, KH,PO, 1, FefdWIth pH 3.5, ficid
BeRhE 3%, AEENTIA] 3 d. gad R 3RIE Ak, B T
5% 1505.8 U.

B BRI FE BCTMP h i DCS B, B
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