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Production of Compactin from Penicillium sp. Y-8515. Park, Joo-Woong', Joo-Kyung Lee!, Tae-Jong
Kwon, Yong-Tl Park?, and Sang-Mo Kang*. Biotechnology Lab., Yungjin Research Center, Yungjin Pharma-
ceutical Co. Ltd., Pyungtaek-si 451-860, Korea, Department of Microbial Engineering, Kon Kuk University, Seoul
133-701, Korea — Environmental Bioresources Lab., KRIBB, Yusong, Taejon 305-333, Korea -A strain producing
high levels of compactin was isolated from soil and identified as Penicillium sp. Y-8515 based on the morphological
characteristics and ribosomal RNA sequence analysis. Optimization of several different carbon and nitrogen sources
for the effective production of compactin was performed resulting in the medium compositions containing 5%(w/v)
glucose, 1.0% soybean meal, 0.5% yeast extract, 0.5% (NH4)2804, 0.25% NaH>POQ,, 0.25% CaCOs. The fixed con-
centration of glucose (5%, w/v) and relatively lower concentrations (less than 2.5%, w/v) of soybean meal stimu-
lated the transformation of the growth morphology from filamentous to pellet form. Comparing to that by
filamentous form, the production of compactin by pellet form increased up to 1.5 folds. In a fed-batch fermentation,
continuous feeding of the mixture of glucose and nitrogen source at the ratio of 10:1 showed 3.5-fold more produc-

tion yield of compactin comparing to the batch mode.
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Fig. 1. Smnnmg Electron Mlcrography ot Penicillium sp. Y-
8515 grown on potato dextrose agar plate for 10days at 25°C.
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Table 1. The physicochemical properties of compactin-Na
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Fig. 2. PCR product after PCR amplification of ITS regions.
Lane M: 1kb ladder, Lane P: PCR product
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Description

Properties
Nature White powder
Molecular weight 430.5
Molecular formula Ca3H3506Na

Solubility

UV Apax (MeOH, nm)
IR(cm™)

Soluble : water, methanol, ethanol

Insoluble : acetone, ethylacetate, chloroform

230, 237, 245

3427, 2963, 2933, 2877, 1725, 1403, 1266, 1182, 1157, 1081, 1031




294  Park et al.

— T

—

LN ey B B B B A R R YR
éW il lbL ug 20 10

Fig. 4. >C NMR spectrum of the compactin-Na.

Base count : 264 A, 286 C, 345 G, 265 T

26
1 AAGGTTTCCG TAGGTGAACC TGCGG AAGGA TCATTACTGA GTGAGGGCCC TCTGGGTCCA
81 ACCTCCCACC CGTGTTTATT GTACCTTGTT GCTTCGGTGC GCCCGCCTCA CGGCCGCCEE
121 GGEGCTTCTG CCCCCGGATC CGCGRGCADC GGAGACACCA TTGAACTCTG TCTGAAGATT

w0
181 GCAGTCTGAG CATAAACTAA ATAAGTTA AA ACTTTCAACA ACGGATCTCT TGGTTCCGGC
241 ATCGATGAAG AACGCAGCGA AATGCGATAA CTAATGTGAA TTGCAGAATT CAGTGAATCA
201 TCGAGTCTTT GAACGCAGAT TGCGCCCCCT GGTATTCCGE GGGGCATGCS TGTOCGAGCG

Bl
361 TCATT GCTGC CCTCAAGCAC GGOTTGTGTG TTGGGCTCCGE TCOCCCCGGE GACGGGRTCOG
421 AAAGGCAGCG GCGACACCEA GTCCGGTCCT CGAGCGTATG GRGCTTTGTC ACCCECTCTS

481 TAGGCCCGGC CGGCGCCAGC CGACAACCAA TCATCCTTTT TTCAGGTTGA CCTCGGE‘S\%'CA
541 GGTAGGGATA CCCGCTGAAC TTAAGCATAT CAATAAGCGG AGGAAAAGAA ACCAACAGGG
601 ATTGCCTCAG TAACGGCGAG TGAAGCGGCA AGAGCTCAAA TTTGAAAGCT GGCTCCTTCG
661 GGGTCCGCAT TGTAATTTGC AGAGGATGTT TCGGGAGCAG GCCCCATCTA AGTGTCCTGG
721 AAGGGACCGT CATAGAGGGT GAGAATCCCE TATGGGATGE GGTGTCTGCG COCATGTGAA
781 ACTCCTTCGA CGAGTUGAGT TGTTTGGGAA TGLAGCTCTA AATGGGTGET AAATTTCATE
B41 TAAAGCTAAA TATTGGCCGG AGACCGATAG CGCACAAGTA GAGTGATCGA AAGATGAAAA
801 GCACTTTGAA AAGAGAGTTA AAMAGCACGT GAAMTTGTTG AAGGGAAGC GCTTGCGATC
961 AGACTCGCCT TGGGGGTTCA GUCGGCATTC GTGCCAGTET ACTTCOCCCA GGGCGGGECCA
1021 GCGTCGGTTT GGETEGECTGGE TCAAAGGCCC TTGGAATGTA ACGCCTCTCG GGGCGTCTTA
1081 TAGCCAAGGGE TGCCATGCAG CCTACCTGEA COGAGGAACE CGCTTCGGLT CGGACGCTGE

1160
1141 CATAATGGTC GTAAGCGACC

ITS 1 26 - 208, 5BS rBNA 209 - 362
ITS 2 - 366 - 536 285 rANA 537 - 1160

Fig. 3. DNA partial sequence of I'TS and 285 rRNA.
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Table 2. Edffects of carbon sources on compactin production

Carbon Concentration ~ PCV Compactin

source (%) (ml/10ml) (mg/L)
Glucose 5.0 4.8 600
Glycerol 5.0 4.4 570
Fructose 5.0 4.6 540
Maltose 5.0 4.5 576
Sucrose 5.0 4.8 564
Maltose Syrup 5.0 8.6 630
Lactose 5.0 3.6 432
Glycerol-Glucose 2.5/2.5 4.8 804
Glycerol-Maltose 2.5/2.5 3.5 690
Maltose Syrup-Glycerol 2.5/2.5 6.3 756
Maltose Syrup-Glucose 2.5/2.5 6.5 828
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Table 3. Effect of nitrogen sources on compactin production

Nitrogen source DCW compactin

concentration (%) (g/L) (mg/L)
Peptone (1.0) 14.5 404
yeast-ext (1.0) 14.5 343
Soytone (1.0) 13.2 380
Tryptone (1.0) 17.9 494
Com steep solid (1.0) ND 371
Polypeptone (1.0) 16.7 508
Polypeptone-S (1.0) 16.1 388
Beef-extract(1.0) 9.5 193
Bonito-extract(1.0) 10.1 265
Soybean meal(1.0) ND 490
NaNO; (0.5) 4.71 68
(NH,)2804 (0.5) 9.11 225
NHLCI (0.5) 3.53 22
None 6.40 100

DCW: Dry cell weight, N.D.: Not detected
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Fig. 5. Photography of filamentous (A) and pellet (B) mor-
phology of the batch fermentation broth(Magnification, x100).
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Table 4. Effect of soybean meal and glucose concentration on growth morphology

Medium Mycelium analysis
Soybean meal concen. (%) Glucose concen. (%) Compactin (mg/L) Growth morphology pellet size (Lm)

10.0 5.0 361 Filamentous -

5.0 5.0 466 Filamentous -

2.5 5.0 492 Pelleted 50-150

1.0 5.0 620 Pelleted 50-150

0.5 5.0 337 Pelleted 100-300

1.0 10.0 519 Pelleted 50-150

1.0 2.5 392 Pelleted 100-300

1.0 1.0 255 Pelleted 100-300

1.0 0.5 169 Pelleted 100-300
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Table 5. Effect of nutrient feeding on compactin production

Nutrient cultivation time (hr)  compectin concentration (mg/L)  compactin productivity (mg/L.hr) ~ Morphology
Glucose 180 1500 8.33 pellet
Glucose+YE 186 1900 10.22 pellet
Glucose+SBM 186 2800 15.05 pellet
Glucose+SBM+YE 186 3500 18.82 pellet
Batch fermentation 160 1000 6.25 pellet
Abbreviations were as follows : YE, yeast-extract : SBM, soybean meal.
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Fig. 6. Comparision of filamentous type (A) with pellet type
(B) on compactin production in batch fermentation using Penicil-
lum sp. Y-8515.
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