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Production of Polygalacturonase from Ganoderma lucidum

Sook Yoon, Myung-Kon Kim, Jai-Sik Hong and Myeong-Sook Kim
Department of Food Science & Technology, Chonbuk National University, Chonju, 560-756

ABSTRACT: The optimum nutritional and cultural conditions of polygalacturonase by Ganoderma
lucidum in liquid culture were studied. The optimal temperature, pH, and the duration of culture
for production of the enzyme was 30°C, 5.5 and 14 days, respectively. The maximal production
of the enzyme was obtained in a synthetic medium containing 10 g of pectin, 10 g of soluble
starch, 1 g of yeast extract, 2 g of peptone, 1 g of phenylalanine, 2 g of KH,PO,, 0.2 g of MgSO,-
TH;0, 0.05 g of CaCl; and 100 g of thiamin-HCI in 1000 m/ of distilled water.
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Fig. 1. Influence of cultural periods on polygalactu-
ronase produced from Ganoderma lucidum.
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Fig. 2. Influence of temperature on polygalacturo-
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Table 1. Influence of pH on polygalacturonase production from Ganoderma lucidum.
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Reducing activity

Liquefying activity*

pH  Final pH e e Myc(illi;/lﬂ;l;’lif) wt. Extrac?rlrll?;]l )protein
3.0 4.0 357 78.10 2629 0.55
4.0 54 5.54 75.64 296.6 0.51
45 55 6.37 85.65 295.6 049
5.0 55 6.48 85.89 296.8 0.51
55 55 6.50 85.99 296.7 0.51
6.0 5.7 4.01 73.50 296.1 051
6.5 5.9 2.67 63.65 2815 0.57
7.0 59 1.26 35.20 2795 0.62
8.0 6.3 1.24 7.87 270.0 0.67

*Percent viscosity decrease
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Table 2. Effect of different sugar added in 1% pectin medium for polygalacturonase production from Ganoderma

lucidum.
Sugars Reducing activity Liquefying activity* Mycelial dry wt. Extracellular protein
1%, w/v) (Unit/m/l) (%) (mg/flask) (mg/ml)
None 6.60 85.54 2949 0.53
Arabinose 10.37 91.80 2939 0.53
Fructose 10.54 91.60 2922 0.55
Sucrose 8.57 90.70 286.7 0.56
Xylose 10.54 87.10 290.3 0.53
Galactose 8.35 91.10 3228 0.51
Cellulose 10.54 91.70 3369 0.50
Soluble starch 10.54 91.87 318.7 0.53
Maltose 6.82 89.78 310.1 0.55
Rhamose 7.33 86.78 2734 0.54
Starch 7.16 89.24 2895 0.59
Mannose 6.88 88.70 320.0 0.55
Glucose 7.38 86.51 314.8 0.59
Dextrin 6.57 85.97 300.0 0.59
Mannitol 9.47 85.96 295.2 0.54
Sorbitol 6.64 85.00 253.3 0.64

*Percent viscosity decrease

Table 3. Effect of pectin and soluble starch concentration on polygalacturonase production from Ganoderma

lucidum.
Reducing Liquefying Mycelial Extracellular
Concentration (%) activity activity* dry wt. protein
(Unit/mi) (%) (mg/flask) (mg/ml)
2% Pectin 561 93.36 3127 0.52
1.5% Pectin+0.5% Soluble starch 8.36 92.29 318.7 0.50
1% Pectin+1% Soluble starch 10.54 91.86 3187 0.53
1% Pectin 6.79 91.54 2949 0.53
0.5% Pectin+1.5% Soluble starch 6.07 80.66 278.8 0.56
2% Soluble starch 152 8.16 327.2 0.33
1% Soluble starch 124 7.74 310.0 0.33

*Percent viscosity decrease

AV 7 k38kdth Yamasaki S54(1966)%. 4 i Bud vl glch
Aspergillus saitoi7} A 4¥8l= polygalacturonaset=
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3lA] & Abe] ZFrlslgl o, 4% sucrosest 2% Z+2 A 4do) Ganoderma lucidum®] polygalac-

pectin®] &3 wAddA 58 BAYPARS o)F turonase AJAirell v 23S HESZ] ¢34
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Table 4. Effect of different nitrogen source on polygalacturonase production from Ganoderma lucidum.

Nitrogen sources Reducing activity

Liquefying activity*

Mycelial dry wt. Extracellular protein

0.028% N, w/v) (Unit/ml) (%) (mg/flask) (mg/ml)
None 231 72.38 171.2 0.15
Casamino acid 2.72 83.35 222.3 046
Peptone 10.54 91.87 3187 0.52
Proteose peptone 10.37 89.93 2294 0.52
Tryptone 10.09 86.29 2244 0.54
Urea 4.62 64.31 209.3 0.45
Ammonium phosphate 8.85 89.83 127.8 0.38
Ammonium sulfate 8.79 43.12 107.2 041
Ammonium tartarate 10.00 84.20 1644 043
Ammonium nitrate 9.70 58.95 1279 0.32
Potassium nitrate 7.55 74.72 1759 0.31
Sodium nitrate 536 7462 164.5 0.31
Sodium nitrite 0 0 0 0

*Percent viscosity decrease
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Table 5. Effect of amino acids added on polygalacturonase production in the presence of 0.2% peptone from

Ganoderma lucidum.

) Reducing Liquefying Mycelial Extracellular
Amino acids Conc. (%) activity activity* dry wt. protein
(Unit/ml) (%) (mg/flask) (mg/mi)
None 0 10.54 91.87 3387 0.62
Arginie 0.05 10.34 88.09 . 3121 0.64
0.1 11.01 33.98 3119 . 0.65
Aspartic acid 0.05 10.64 83.67 3364 0.53
0.1 9.83 89.07 3756 0.55
Cysteine 0.05 8.58 83.76 3454 0.81
0.1 10.33 91.17 2440 131
Glutamic acid 0.05 1043 87.24 3625 0.59
01 10.50 87.64 3515 0.55
Leucine 0.05 9.98 88.44 3410 0.61
0.1 10.61 90.88 346.3 0.65
Lysine 0.05 10.36 88.42 3724 0.53
0.1 10.75 90.45 2799 0.64
Methionine 0.05 10.19 87.74 4321 0.61
0.1 10.28 89.10 334.1 0.62
Phenyl alanine 0.05 10.44 89.44 354.2 0.70
0.1 11.22 93.00 385.1 0.65
Tryptophan 0.05 10.44 89.72 3344 1.98
0.1 1041 88.08 3333 346
Valine 0.05 10.06 86.13 301.0 0.63
0.1 10.50 90.31 3153 0.65

*Percent viscosity decrease
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Table 6. Effect of mineral salts on polygalacturonase production from Ganoderma lucidum.
Reducing Liquefying Mycelial Extracellular
Mineral salts Conc. (mg%) activity activity* dry wt. protein
(Unit/m/) (%) (mg/flask) (mg/mJ)
None 0 114 94.01 389.0 0.60
CaCl, 1 11.56 94.35 389.1 0.52
5 11.69 94.42 389.5 0.59
CuS0,-5H;0 0.2 10.46 87.79 3499 0.57
1 8.71 85.84 305.7 0.62
FeSO,- 7H,0 0.5 9.81 85.22 3759 0.57
1 8.74 88.68 3729 0.50
MnSO,-4H,0. 0.1 10.94 89.64 386.3 0.53
0.5 9.25 85.50 383.1 0.54
Zn80,-7H,0 0.1 6.68 70.08 2764 0.54
0.5 8.63 61.67 2899 0.61

*Percent viscosity decrease
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o vlAle 9L ZEF ZIe Table 63} r)
7HE nRl gL CaChel 37l 48 AlYgslze
FA7E Foll Bl3lod polygalacturonase] P4t =
A &AFHE el wskeh CaClel e 1mg/ls
o}t 5mg/l7} F7t ¥ mFA ek 1oy} ZnSO,-
7H,0 A7l 23]8] polygalacturonase AJAkol]:=
A Moz vebdol - 5(1982)% Verticillium sp.
Z.4¥ protopectinase At AP A U7)E v o))
CaCl, H7HA| &a Aike] ZAl= vk Bae)
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SA

Vitamin2| A&k

7} vitamin©| polygalacturonase A4kl v]A+&=
FHE AR f5t] QA oR IxlEF{o A
% % 8% Aalel] Qd8ke F= vitamine 2 B 3H
(Chang -5, 1993) ascorbic acid, biotin, folic acid,
nicotinic acid, Ca-pantothenate, thiamin-HCl $¢]

H7basE &7 A Table 73 22} 245 vi-

Table 7. Effect of vitamins on polygalacturonase production from Ganoderma lucidum.

Reducing Liquefying Mycelial Extracellular

Vitamins Conc. (mg/l) activity activity*® dry wt. protein

(Unit/ml) (%) (mg/flask) (mg/ml)
None 0 472 43.00 215.1 0.60
Ascorbic acid 250 344 75.99 290.3 0.59
1000 777 92.17 2708 0.56
Biotin 0.01 6.08 87.19 291.0 0.59
0.05 11.33 94.27 275.0 0.54
Folic acid 0.03 6.88 85.16 2916 0.60
0.15 7.05 92.96 295.9 0.55
Nicotinic acid 0.1 7.72 87.09 2770 0.53
0.5 8.34 8147 3199 0.56
Ca-Pantothenate 0.1 7.83 78.31 283.1 0.58
0.5 11.45 84.78 3334 0.57
Thiamin- HCL 0.05 1167 94.27 3870 0.57
0.1 11.71 94.51 389.0 0.60

*Percent viscosity decrease

Table 8. Effect of organic nutrients on polygalacturonase production from Ganoderma lucidum.

Reducing Liquefying Mycelial Extracellular

Organic nutrients Conc. (mg/l) activity activity™ dry wt. protein

(Unit/ml) (%) (mg/flask) (mg/mi)
None 0 11.70 94.45 389.5 0.59
Mait ex. 0.05 11.50 93.89 3709 0.62
. 0.1 11.62 93.21 366.3 0.66
Soybean ex. 0.05 10.81 92.06 361.1 0.61
0.1 10.63 92.30 366.1 0.64
Yeast ex. 0.05 1171 94.58 390.6 0.63
0.1 11.76 94.72 3921 0.67

*Percent viscosity decrease
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tamin®} H7h= FAH7} Foll wlsle) 7o) mE My}
Tl A polygalacturonase?] A4 F FA AYAtolA]
i 353 2R EANE e Ganoderma luci-
dum® A& 9 T4 QAlelE vitamin §-2 Hrle
Al oz vebgrl Hrbe ZHE vitamin %
endo-polygalacturonase AJ4tell+= biotin 0.05 mg/!,
thiamin-HCI 0.05 ¥ 0.1 mg/lol|l A, ## AAte)=
biotin 0.05 mg/l, folic acid 0.03 % 0.15 mg/l, thia-
min-HCl 0.05 2 0.1 mg/loll4] %381t A=A
£ 2+ thiamine. HCl 0.1 mg/l %7}7} polygalactu-
ronase AF F FA ikl G EapHo)glon,
exo-polygalacturonase A Akol|+= biotin 0.01 % 0.05
mg/l, Ca-pantothenate 0.5 mg//, thiamin-HCl 0.05
2 0.1 mg/lof A $-53gic),

ZIEt R7I2Ee Hat

71eb f71EAEA dwk vl B§ B &4
AAbell 22 F 37} 9J= malt extract, soybean ext-
ract, yeast extract® 0~0.1% A Hrlsled o
3% HEZ Zi= Table 83 3}t zhE 7]
=9 7V Ganoderma lucidum) A¥ols o
Ax 7198} glo} polygalacturonase A Atef|i=
A37E vzl 22y} yeast extractE 0.05%
A7VedS o AL Foll nlsle] ozt ad=
gl ole RslAde] FA Ed pectinBriE o]
o] Bk foldt ZHE f7)E9 o]go] WA
o|Fof 2|7 w02 AAHr

o]zt zre) Z)Rwix|e] ZF ookl FFet
F%E /B4 pectin 10 g, soluble starch 10 g,
yeast extract 1g, peptone 2 g, phenylalanine 1g,
KH,PO; 2 g, MgSO, 0.2g, CaCl, 50 mg, thiamin-
HCl 100 g, DW. 1000 mi®] “doF =4S shalshel
oo, A A #AF A& TR 7)1 E
Aol JA AAlEEQl 648 unit/m/B o) oF 1.8¢) =
7FF 11.7 unit/m/&] BAAQARS o] 4 9lgdch

m =

Ganoderma lucidumo] A= polygalacturo-
nased] & & WS S HA WAEAE
HAES Ax= o83 72t} Polygalacturonase A
AR A1 2A wlFxe 30T, pH55A 149

o]ait}. Polygalacturonase AAHS- $13F A oiof
F71-& pectin 10 g, soluble starch 10g, yeast ext-
ract 1g, peptone 2g, phenylalanine 1g, KH,PO,
2 g, MgSO, 0.2g, CaCl; 50 mg, thiamin-HCl 100
pg, D.W. 1000 m/o]3it}
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