J Korean Soc Food Sci Nutr
33(3), 566 ~570(2004)

TR siFHo| 2

215

A.
[ il |

A o

g Fd AT A

Lovastatin At

Production of Lovastatin in Solid Culture
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Abstract

Cultivation conditions for overproduction of lovastatins were investigated from the lovastatin producing
strain N-03 which was obtained with NTG (N-methyl-N’~nitro-nitrosoguanidine) treatment from Asper-
gillus terreus ATCC 20542. Produced lactone and acid form of lovastatin were detected, and analyzed by HPLC
method. In liquid culture, medium No. 2 containing soy protein produced higher amounts of the lovastatins
than medium No. 1 (contained rapeseed oil). In solid culture, maximum production was obtained at 28°C for
15 days cultivation using cooked wheat bran. For the overproduction of lovastatin from this strain, solid culture
method using plastic bag is more superior than liquid culture.
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& Z cholesterol 53X & A& A 7]+ 2kAlal lovastatin
{C24H3605, Mevinolin, Monacolin K, mevacor ")-& choles-
terol A &4 & 49 HMG-Co A(3-hydroxy-3-methyl-
glutaryl coenzyme A) reductase® 4 AA o g ] &) s} += =}
& 3hch(1,2). Lovastatin 23t AFAFE 2 4] A AEE] v %]
FAA AFE PAHT OB E Penicillin sp.(3), Monascus
ruber(4,5) 1213 Aspergillus terreus(1)7} &&= qlc}

o] & AT = A. terreus?} lovastatin®] AT E o
v o g A7) alE o] 9l 0w (6-10) HA | s A4k
H lovastatin 72 g ¥kgHAd stating! simvastatin®] AT
iﬂi‘: o] &-=vh(11).

= cholesterol A4tA s EA 2 deidl FF9 A 44
7 F2 Fpol el Aspergillus terreus, Monascus sp.
ol 4] lovastatin, mevastatin, pravastatin® *J4kte] H 1=
a2 glen o)L F57) e g AEe G1/S trans-
ition& Ad gt AF7F A% FAHT 9rh2,13).

Lovastatin®] A4h-2 dubdg o 2 B-ghul] x| ol 2] 5] -F-uljof
ol 93 A4k=} 28°C, pH 5.8~6.30 4 10 o)A #-7}14] ulie
of o9&k WAt Fdl(6)e] % ek w3 wE A
7l 8 2] 2] A o) lovastatin®] A4 7 YAk ol o -2
vlAER A4 whAl o] X8 At e o] glok(14). #
T lovastatin®] A2 s ALY EF7eA o =8
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Al -8 Aspergillus terreus ATCC 205428 NTG # 8]
atod @& Wl F(u]g)E AM-E-3tsla, Al gram <
A AL 2 Staphylococcus aureus KCTC 1916, gram -&-A1
Ao 2 Escherichia coli KCTC 1682, &%o]= Asper-
gillus fumigatus KCTC 6145, X+ Candida albicans
KCTC 79655 AH8-3tsich.

AtBHiX| A BfEEZ4

A e AA ek vhifly) A4S weisle] )
A Zu o 7 No. 1 8] #] (lactose 40 g, rapeseed oil 3 g, KNO;
2 g, KHoPOs 3 g, MgSOs - TH20 05 g, NaCl 0.5 g/L, pH
5)9ll spore & (10° spore/mL)2 100 uL A # Z3s}o 28°C,
220 rpmell A 5, 7, 1392 vl <Fslgich No. 2vi A = TAHA
HEd o g AHulek vl x| (glucose 20 g, malt extract 20 g,
bacto—peptone 3 g/L, pH 6.8) 25 mL*l| spore-§4<- 250 uL4
Z3}o] 28°C, 220 rpmel| 4 244 ZF A vl eks} sz, FulloF vl #|
(lactose 60 g, yeast extract 10 g, soy protein 2 g, KCl 2 g,
KH»PO4 0.8 g, MnSOy - 4H>O 0.03 g, betaine 0.6 g, PEG
1500 2 mL/L, pH 6.8)°l 3%5 Al A E3le] No. 1 #]x] ¢} 7+-&
Z7A0F nekslsdch,

J_iﬂ HHo]:oﬂ }\}_8_6]- h=] _/;Hul UJ Mlg,] %1
toclaveZ 7+st = #(121°C, 1714, 20T)s}°4 }%?‘fP L
A - (F-2) )L ethylene oxide gas® =& (A2 2
o] Alg-slgicth ZHZt WS AR H AR
flaskol] Z A2 spore2H 100 uL¥ &8} 28°C, 36°C
o4 6, 9, 15, 3047t wheFstsdcl.

A& Fo] uloke AT 79 LBl A (peptone 1%,
veast extract 0.5%, NaCl 0.5%, pH 7.0)el 1~2 ul| 3F3}o]
4°CA A ®E3}o] AL&3he] 1, FFo) = GPMu A (glucose
29, peptone 0.1%, malt extract 0.1%, agar 2%, pH 6.5)ll
A Esle] 28°Coll 4] 5~7U 7 vl okgh oS, spore§- A& Al
Z3le] 4°CollA BEslo] Alg3tdel RRFE YGPuiA
(yeast extract 196, glucose 2%, peptone 2%, pH 6.0)<ll 28°C
5~74 wlloFale] 4°Ceoll ®ESFe] Al§-3}3ith.
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Lovastatin standard(lactone form, acid form)®=

ZAo] A4kgt lovastating A w7l 9135+ lactone
form ¥ acid form$ A Z3}e] TF FA41 S 2HAd sho] A w3}
gt} Lactone form& A2z 1:19] #]&Z CHCN# H.0
£ A& ¥ 1 N HCI& AH&-3}e] pH 322 Z# 8} lactone
form lovastatin(Sigma Co.) A 7}3led 20%7} sonication
&t F filtrationd} 1 5 ng/mLE 3 Al s}ed A z238}¢d ). Acid
form< lactone form lovastatin(Sigma Co.) 250 pl.(1 mg/
mL-MeOH)& dry&t & lovastatin 250 pgell 0.1 N NaOH
150 uLE A 7He ¥ 1 N HCIS AH-8-3td pH 7.78 24 81

oh O #A7behe] 250 WLE AL F CHCONS A7}ste]
% %7} 250 ng/500 UL(H:0+CH:CN)e] = A sk et
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ol ] wjokell © B HE] |ovastatin®] FES wlFdFEHE
A3k zh2re] wjekel 2 mLell CH:CN 2 mL9} 100 Lo
cone. HsPO4E A7)ste] 1A 7F B EEo] 3 10871 Y
AlE-2)sle] AHEdg ofzg F EAEAd

A ul) of A Z3-E] lovastating] 52 wiekA 05 gl 15
mL CH;CNE & 7}8} 12 587} sonicationdt ¥, 120 rpm - &
1417} &<t shaking 822 1037 44l 2] g & A5 4 mL

o] 74 4 mL3 conc. HyPOs 100 iLE AH7lsbsich
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Lovastatin 2% ¥ #%%-2 Cui columnd ©] &3
HPLC(Shimadzu LC 10-A, Japan)eil 4] flow ratex= 1.0 mL/
min, UV 237 nm&] ZZ 4] 10 pL4 59311 0.1% HaPOq4
7} 85 60% CHCN .24 234174 #4815 ch Peak?]
w A& Shimadzu Co.9] integrator® AFg3be] EA 81l
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paper disc( ¢ 6 mm, Advantec Co.)oll d7}sle] A xg F
Al E o) H-e-H I ulA] 9o Y3 FRe} Fgole 28°C,
AT 37°Cel A 1~24 7 wiokste] WA H clear zone?]
5 2 Z7|E2A #Hebakadc)
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Fig. 1. HPLC patterns of standard lovastatins.
(A) Acid form (L) Lactone form.
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Fig. 2. Standard curve of lactone form lovastatin from HPLC.
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Fig. 3. Liquid culture for the production of lactone form lov-
astatin.
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Fig. 4. Solid culture for the production of lactone form lov-
astatin.

Rice koji 28°C —A—, 36°C —a—.

Raw wheat bran 28°C —[1—, 36°C —m—.

Cooked wheat bran 28°C —O—, 36°C —@—.
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Fig. 5. Produced lovastatins from wheat bran and rice koji after 30 days.
(A): Raw wheat bran, (B): Cooked wheat bran, (C): Rice koji, A: Acid form, L: Lactone form.
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Table 1. Antimicrobial activity of extracted materials from
various koji

Incubation time

6 9 15 30

Koji (days)

Inhibitory zone ( ¢ mm)

RW" a2 «n 12 13
E. coli cw? 13 14 13 13
R 12 13 11 12
RW (7 ()] 13 12
S. aureus CW 10 14 13 13
R (13) (13) 11 14
RW (10) (9 (9 (12)
C. albcans CW (14) (13) (13) (16)
R (1) (12) (10) (9
e RW 14 20 24 34
fum 51; ” CW 26 26 2% 37
gatus —p 24 24 20 18

YRW: Raw wheat bran. “CW: Cooked wheat bran. “R: Rice koji.
PUnclear zone.
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Fig. 6. Mass production condition of lovastatin from cooked

wheat bran.
Used cap site both —O—, one side —@—.
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