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ABSTRACT

Enzyme activities, such as glucoamylase, dextrinogenic amylase, cellulase, acid
protease and neutral protease, of Rhizopus isolated from varicus substrates collected
throughout South Korea are measured, and their enzyme zactivities ars surveyed
from taxonomical, ecological and physiological viewpoint. Effect of carbon sources
and phytohormones on the amylase production of RAizopus ars also measured.

Among the 735 strains of Rhizopus isolated, strain number 587 exhibiting most
prominent dextrinogenic amylase and neutral protease activity is selected as the
best strain, and the strain number 673, 108, 329, 165 and 728 are seleted for their
predominant cellulase, acid protease, glucoamylase, dextrinogenic amylase and
neutral protease activities, respectively.

R.acidus and R.japonicus exhibited higher dextrinogenic amylase and glucoamylase
activities, while R.zigricans which exhibited relatively higher cellulase activity,
showed lower activities for both amylase. R.tritici exhibited higher protease
activity. The relations between activities and various substrates of wild strains are
not outstanding differerence, although the strains isolated from inland region
exhibited more or less higher amylase and cellulase activities, than those of coast
region, generally.

Lactose and dextrin are most effective carbon sources for glucoamylase and de-
Xtrinogenic amylase production of the Rkizopus niveus, respectively. Although all
phytohormones tested are effective for production of amylase by the Rhiizopus
strains, except nicotinamide for glucoamylase production, biotin and ascorbate are
most effective for dextrinogenic amylase and glucoamylase production, respectively.
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Fig. 1 Collection areas of the samples.
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Table 1. Preliminary selection of Rhkizopus strains for predominant enzyme activities.

Enzyme

Strain No.

Dextrinogenic amylase 165 168 182

Glucoamylase 73 89 101
Cellulase 130 218 258
Acid protease 91 107 108

Neutral protease 254 264 276

186 205 247 304 352 474 632

329 639 655 656 672 677 696
435 655 660 667 668 673 825

119 123 148 163 174 181 804

285 294 355 530 538 587 728
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Table 2. Selected strains of Rkizopws and their enzyme activities.
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Table 3. Characterstics of identified species.

Strain  Species Collection Substrate Enzyme activities
Dextrinoge- Gluco-  Cellulas Acid Neutral
No. area nic amylase amylase protease protease
(RDP)  (mg/ml) (mg/ml) (u) (u)
587 Unidentified
strain Jeonju Fruit 17.3 22.7 66. 50 100 355
182 R.delemar Seoul Korean cake 17.2 23.2 56.00 50 210
165 R.oryzae Pyungtaik Kokja 18.2 8.5 32.60 64 64
329 Unidentified
strain Seoul Korean cake 0.37 38.1 34.22 40 224
108 R.oryzae Cheongju 7 8.10 12.7 4.56 183 156
174 R.tritici Pyungtaik Bread 1.51 11.8 8.00 180 171
286 R.delemar Suweon Straw 0.91 16.5 29.82 90 305
728 Unidentified
strain Kwanjgu Cereal 0.62 12.9 53. 66 80 335
258 R.migricans Cheongiju ’” 0.00 2.2 75. 82 65 155
673 R.nigricans Kwangju Fruit 0.00 1.2 81.66 70 31
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R. nigricans + 4+ — dark brownish gray - -
R. formosaensis 4+ -+ 4 - dark yellowish brown fumaric acid +
R. javanicus I + grayish brown or pale ” -+

yellowish brown
R. tririci oo o -+ ” ” lactic acid +
R. acidus - + ” " fumaric acid +
R. orvzae T + ” ” lactic acid +
R. delewmar SRR + ” ” fumaric acid -+
R. jeponicus 4+ -+ ” ” fumaric acid -+
lactic acid
Abbreviations, -++++ ; only sporangial layer, +-+ ; more sporangial layer than

mycelial layer, +4- ; more mycelial layer than sporangial layer
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Table 4. Mean enzyme activities of Ri/z0pus strains surveyed from taxonomical viewpoint.

Enzyme activites

No. of  Dextrinogenic Gluco- Cellulase Acid Neutral
Species amylase amylase protease protease
strains (RDP) (mg/ml)  (mg/ml) (1) (u)
R. nigricans 518 2.05 5.88 17.55 65. 88 121.93
R. oryzae 71 3.03 6.51 9.35 95.75 101.65
R. formosaensis 3 3.21 6.50 8.85 67.67 60. 33
R. tritici 18 4.34 7.99 12.34 121.59 124.00
R. acidus 15 6.67 8.98 10.74 98.27 86.40
R. javanicus 3 4.03 10.67 4.97 105. 67 91.00
R. japonicus 4 5. 80 8.02 13.24 102.25 95.00
R. delemar 51 2.16 6.48 9.60 79.82 96.18
Unidentified strain 52 5.51 13.29 35.28 78.52 156. 16
Mean 735 2.58 6.65 17. 08 73.02 119.41
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Table 5. Enzyme activities of Korean wild strains of Rhizopus based on the original
substrates from which the strains were isolated.

Enzyme activities

No. of  Dextrinogenic Gluco- Cellulase  Acid Neutral
Substrate . amylase amylase protease protease

strains (RDP) (mg/ml) (mg/ml) () (u)
Meju 30 2.18 6.22 12.97 80.67 93. 45
Kokja 33 2.76 6.74 11.36 75.79 78.14
Korean cake & Bread 204 2.57 6. 69 20.58 70. 86 110. 35
Cereals & Germ barley 112 2.81 7.49 18.48 77.80 126.34
Fruit 67 2.70 6.63 17. 30 66. 15 133.07
Wood 49 2.64 6.37 14.72 71.51 132.78
Straw 72 2.27 6.69 17.68 76.02 127.41
Others 168 2.72 6.97 18.17 70.20 130. 65
Mean 735 2.58 6.65 17.08 73m
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Table 6. Enzyme activities of Korean wild strains of Rhizopus from different xfegions.

Enzyme activities

) No. of  Dextrinogenic GLuco- Cellulase”  Acid Neutra]
Region . amylase amylase protease protease
strains (RDP) (mg/ml) (mg,;'ml) (u) (u)
Mi’ddle Inland 303 2.85 7.23 1€.19 74.24 121.16
Southern Inland 240 2.74 7.32 18.81 69.74 124. 47
Middle Coast 165 2.15 5.81 15.91 72.90 120. 88
Southern Coast 27 1.92 5.80 15.89 75.55 95.30
Mean 735 2.58 6.65 17.03 73.02 119.41
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