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The Optimization of Mevinolin Production
by Medium Composition of Penicillium citrinum
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Theses studies were made on the mevinolin production from Penicillium citrinum Thom (KCTC 6990) Culture conditions, pH,
temperature, carbon sources, nitrogen sources, mineral sources, surfactants and glucose concentration were optimized. The
results of glucose concentration and maximum mevinolin production according to incubating time in the flask nearly
disappeared after 5 days and appeared after 7 days, respectively. Temperature and pH conditions of maximum mevinolin
production were 24 ¢ and 3.7 pH, respectively. The results of maximum mevinolin production according to the kind of
nutrients were as follows. Glucose of carbon sources were 3.5 mg/L. Peptone of nitrogen sources were 3.5 mg/L. K:HPO, of
mineral sources was 3.8 mg/L. Tween 20 of surfactants were 4.5 mg/L. Maximum mevinolin production of glucose con-
centrations was 4.0 mg/L of glucose 100 g/L. In the batch culture, Maximum mevinolin concentration was 10.3 mg/L after 8
days, maximum mevinolin yield, 0.103 mg/g of glucose 100 g/L, maximum cell specific production rate, 0.052 g/g-hr,

maximum mevinolin specific production rate, 0.016 mg/g-hr.

These results need to be studied more than ever about

temperature, pH, medium, and treatment of by-product oil in the batch culture, and must do the fad batch from now to

increase mevinolin productivity.
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NE NHzd, A ZYAHE AT oA
B B 5ol A0,

19763 MerckAle] Brown S 1= Albert(5), Yo
Endo 5(6)°] F@o|de] tAEZAA Felet mevinolin}
compactin 5¢] HMG CoA(3-hydroxy-3-methyl-glutaryl coenzyme
A) Reductase A=A T50] 2H3 H Lovastatino] g 4
52 A9 g Adga gl Fejok 19979 vl= FDA(Food
and Drug Administration)= Bayer corp.2] Z#|=HE ASHA
“Baycol” (Cerivastatin Sodium)of thgt shaj<¢l stck el
A 19924 g EAde] Rug B s 8% Zy
2H &9 =xE 233E /%5 7 3 -Hydoxy-5 @ -cholest-
Bon-15-oned] o] LAUTKY). AT MTH FF, Y
FAAE FHzHE A & B g2 7H ool st
3oglon, ol#g Al o IAHE AW Agdhe oY
Fog AL AHEEI JTkE9). I ‘é‘ﬂléﬂlévl 4%

A A7) SJokEo RN ALHL Y= mevinoling A4 F&
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o] wra AAbvizh Al Ak dat AAEE FEAE "agol
S7HI Y A4 Stk

ik B ApoMsE FZo)¢l Penicillium citrinum Thom
(KCTC 6990)& o]-g3te] HjkA|Ztel wE AEAF, mevinolin
A%, glucose % Toll tisted ZARISTE E§F mevinoling
ek AAkslr] 9 27) pHS 2E¥s, whd 3 dAd,
mineral, AMEAA W3}, HEA WS T PPN T F
FHoz v HES Y FHAHE AT IAEAES mevinolin
o A &S Folv HA WYRAg wHIo 754 AF
A o okE e VE AR AFsaA §ith

Y
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FFE Penicillium citrinum Thom (KCTC 6990)-& A}£-3}5
o). glucose, maltose malt extract, yeast extract & peptone 52
DifcoA| &5, MgSO,-7H,0, KCl, CaCOs, MnSO; H,0 58 =
24554 =S, saccharose, fructose, lactose, ammonium chloride,
(NH,4),S04, FeSO, - TH,0, Na;MoO; - 2H,0, polypropylene glycol 1000,
span 80, sodium dodecyl sulfate, Tween80, Tweend0 % Tween20
52 Tunseid) &2, glycerol, corn starch, potato starch, CuSOq-
5H,0, ZnSO, 7TH,0 % KHPOs 52 HPFA|EL, galactose,
corn steep liquior, gluten meal, fish meal @ soybean meal 5-&
SigmaAl &g AME3}Ud. X% soluble starch E NaNOs&
ShinyoAl & AHE-8tA3L, polypeptoned IRFIAIES AH8-5F ATk
A

ol 2f

AEFFQ Penicillium citrinum Thom 69908 ®jA] glucose
20, peptone 10, malt extract 20, agar 20 (g/L) 2422 pH 6.5,
249 A0z 39 w9 WUtk A% glucose 40,
peptone 2, NaNO; 2, yeast extract 1, MgSO; - THO 1 (gll) &
4 8 F2A pHY A Y BAE T 1FelE 3
Z3}e] 200 1pm, 24T ZACE 597 A wjakgt & A a)
F ol&-3tit

flask HjQF

Mevinolin AJA+S 93} flask WjU-S Glucose 100, Peptone 3,
NaNOs; 3, K,;HPO, 1, MgSO, - 7TH20 2, Tween20 5 (g/L) 242
Z pH 6.5 A g HE30-S 5% A3 T 247, 200
pm 2 ZBEEA 742 s st

, LAMA S HAFQ HETES WFolE 33 Hste HEd}
o] 24ColA 200 pmOE 597 A& WYt F o]E FEx
e HE AR AFSSHT 28 mevinolin S #)
5 LY 8% Eazd 3 LY ArhiAE Qi grjAdgA o
< HFT 3%e TRZY FIHoR HFekL, F7e 05

vwml 2 AP L E 24T, pH ¥Z4, DO= 3 ppmoZ
FASHAM ek 714 de weds B Ao 4%
ARE AHEs

oA £

Y A2 AAEY2AE o A MEE o gy
ARE o33 3 90THA 2447 A2 & AR d#AFS =
Aalga, daz W AE wokd 20 mLE 2 3}ed 3000 pm
02 1087 948 @ tf A5dEe AARL, FHFE I
HAES AAG F 0TAA 42 AXAA Ax SF& 34
EpA=s

oldste] FEAFAF wuste] At F FAE AAT
23] F4A7 AR 1 mLE #3}e alkaline
CuSO; &4 1 mLo} 338 F 100Te Fxol|A 2087+ vk
A7 & Wz 1870 W4A)7)a, Arsenomolybdate -8-¢4 1
nlE 7hete] EReta FRT 7 mL ket A #3971 10
mLE A &) o] &AL 3} UV/VIS photometer( Shimadzu,
UV-2101PC)E A3l 540 nmol|A EF4EZ glucose FEE
EZARAT vase] ZHsT
Alkaline CuSO; £9& & A (NaCO; 25 g, NaHCO; 20 g,
NaKCHgOs - 4H,0 25 g, Na,SOs 8 g2 &6§8 1 L g9}
£ B (CuSO4 - 5H0 75 goF At 1~20-&9 500 mL &
SME Axste] AF Aol &9 A 96 mLo}t §9 B 4 mL &
dste] AME-E9TE Arsenomolybdate £ &4 C (FFF
180 mLol] (NHy)sMosOss - 4H,0 10 g 334 84 mLE &
4ok g9l 89 D (FH4 10 mLo NaHAsO4 - TH20 1.2
gs AR FENE EFste] 37TAAM 1293 WA
T 2 Haste] ALg-eSiTh

Mevinolin &AM

Mevinolin 742 wgk2 FEHel 9fste] HPLCE EAs3l
th %k 2 mL} methanol 2 mLE 1 & 9 shakingd
3000 rpmo.E 30%7F YAEFE FH AFdE 045 um9
membrane filter® o7 & A7l 50 WE HPLCE FYs}e]
E43519th mg A4 E mevinoling] standard curveE ©]835}
AFeEt =8 24E& ETEAEA mevinolind FZEA
71% o} Apgsiglen Zkzh 5, 10, 100, 200, 400, 600, 800,
1000 ppme AZ3}o] 045 yme) membrane filter2 ojxg F
50 4% HPLCO| stk o R0 2¥E A4F A3 @Ay
g gof EZo2 gt

2m 2 @

HiA |20l ME Mx4Zn pH 5t

glucose 40, peptone 5, NaNO; 2, MgSO,:7H,O0 2, yeast
extract 1, Tween20 5 (glL)7} TR wWixE pH 652 A3
O milY HETS 5% AT F 24T, 200 pm 2 15U7F
A3l iA HoFA e Al ofE HEA-AT pH WaE
Figure 1ol VFERRITE FAFE Alztel Aol whel dAF
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Figure 1. Time course changes of cell growth and pH by Penicillium
citrinum.
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Figure 2. Time course changes of glucose concentration and mevinolin
production by Penicillium citrinum.
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Figure 3. Effect of temperature on the mevinolin production by
Penicillium citrinum.
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Figure 4. Effect of initial pH on the mevinolin production by Penicillium
citrinum.

Ae AYslaes vFAIZE] e FAZ pH 98 A9y F
g3t FAAM Adstgom, wEese wE mevinolin A4S
Figure 3¢} “FeRHSITH 22°C 4} 26T Coll Al mevinolin A4 o] $-
Sy, FANY exE uCcyen, Fd AdEe 33 rng/L
A

Holo] =7| pHof| 2 mevinolin MA

Mevinolin 44448 #HA pHE ¢olir] Ystd ET® 05
N-HCIZ} 0.5 N-NaOHE Ag35le] vjokade]l x7] pHE 33~4.3
o AR, TUL WEF A2 AYFE WP T
FAYT pH W5 483} $AY 2004 Agagon, 1 2
= Figure 4o] JERJGITE mevinolin AL pH 3.994 3.9
mg/LE HAHFS Hgon pH 3.7 35945 Hlmd 2o A
4e wYTh £F, AL nebile mevinolin 44e] 3718

fl

$2 A go| Zrlste] TAEF mevinolin o] AR UX|
ghs BalEith

B4 51
Mevinoling A2bete=d 712 a3t4¢l g4 9S AEsy] ¢

3] glucose, maltose, glycerol, starch, potato starch, corn starch,
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Figure 5. Effect of various carbon sources on the mevinolin production

by Penicillium citrinum, Basal medium: Peptone 1.0, NaNO; 0.5, C.S.L
1.0, Soybean meal 1.0, MgSO, - TH,O 0.1 (%).
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Figure 6. Effect of various nitrogen sources on the mevinolin production
by Penicillium citrinum, Basal medium: Glucose 5, yeast extract 0.1,
MgS04 - TH,0 0.1 (%).

saccharose, fructose, lactose, galactoseE 27} 4%Z wjA| =2 ALE
sk Al A|(pH 6.5) 100 mLof BiElF HI3EES 5% HE
s, 24°C, 200 pmO.E 747 R wekstgon, 1 Age
Figure 59 Jehiich. oy g4 SoM 7B 2359 g&a
OJA glucose7} 3.5 mg/LE mevinolin A o] 714 Bkor,

-2 glycerol, maltose, galactose, starch, lactose, fructose, corn
starch potato starch, saccharose =4& HHTE WElA glucoseE
Br902 ASHET:

= AES7] 9)ElA peptone, polypeptone, soybean
meal, corn steep liquior, glutean meal, sodium nitrate, ammonium
chloride, fish meal, malt extractZ 1%E HjA|= A3} A

Mevinolin Production (mg/L)

K2HPO4
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Figure 7. Effect of various mineral sources on the mevinolin production
by Penicillium citrinum, Basal medium: Glucose 4, Peptone 0.5, NaNO;
0.2, Yeast exract 0.1 (%).

AR (pH 6.5) 100 miol] FiRlYF HELE 5% %j&om 247,
200 rpm o2 7Y e wjeksiglon 1 Ade Figure 69 o}
gtk o7 dAg Sl A Gzl A4AYS peptone
o] 3.5 mg/L2 mevinolin A eo] 713 ©okow, T2
meal, NaNO;, corn steep liquior, gluten meal, malt extract,
polypeptone, ammonium chloride, fish meal £AE Ht. Wt
XA peptones HAAFOE AREEIATH

soybean

Mineral 1}

Mineral &2 AE37] Y3lA K.HPOs,, MgSO,.7H0, KCl,
FeSO, . 7H,0, Na;MoO, + 2H,0, CaCOs, ZnSO4 - 7TH20, MnSOy -
H0, CuSO4.5H,0 5& WAZ ARgatsich AL AI(pH 6.5)
100 mLo] Aok HE2wE 5% HEsh7, 247, 200 pm o 7
Azt A wjFargon, 1 Ao Figwe 7o WERIUTH
K;HPO,7} 3.8 mg/LE mevinolin 4Ao] 7F4 Egroy, o2
MgSOy « TH;0, FeSO, - THO, MnSOy4 - HyO, ZnSO, - TH,0,
KCl, NayMoOQ, - 2H,0, CaCOs, CuSO; - 5SH,0 4 E HYth

HHEMH Hotazt

Penicillium citrinum Thom-& mevinoling AJAHslE ToF H]o]
L EAol o9 AMES ko g AT 7)o+ mevinolin®]
ARHA Gghed ol 29 AAEBO] AZE M F79]
HE2L Ay AZATE Aslsi =Ho AUEA g 2o
2 A4k weha Bl oY AWES Fo]7] S8t
of Wk Fofl oy AARLAAE H7IsH] mevinolin A TFE
AEsGom, 1 AAE Figue 89 UERAATE Hlo]&AY
Tween200] 4.5 mg/L=E AJA ko] 713 ©ekom, sodium dodecyl
sulfates A Ystne AWSEAHANE H71eiA g AT B2

WAL RSt

Glucose =TH3Sl0| T2 mevinolin MM

Glucose 27]FEE 7}z} 10, 20, 40, 60, 100, 200 (g/L)E #
A7), 747 weks A oldole vk wE AFEAA
I pH w3l A3 548 271004 4g8 d3}= Figure 209]
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Figure 8. Effect of various surfactant sources on the mevinolin produc-
tion by Penicillium citrinum, Basal medium: Glucose 4, Peptone 0.2,
NaNOs 0.2, Yeast exract 0.1, MgSO4 - 7TH,0 0.1, CS.L 02 (%).
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Figure 9. Effect of initial glucose concentration on the mevinolin
production by Penicillium citrinum.

YER ATt Figure 9o vhebd A3} Zo] 10, 20 (gL)E ©]E-5t

o HWdE W= glucose7l AF AHIESITE Mevinolin RS
glucose' =7} 100 gLE o848 o) 4.0 mgLE 713 =& st

e Jehiieh webA Mevinolin A4hE 913 H2 glucose
EEE 100 g/Lo] ek
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Figure 10. Time course changes of cell growth and mevinolin production
in batch cultures of Penicillium citrinum.
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Figure 11. Time course changes of glucose concentration and pH in
batch cultures of Penicillium citrinum.

5, NaNOs 3, KHPO, 1, MgSO4- TH,0 2, Tween20 5 (gfL)yE A}
flo] BjokAZbe] w2 A EAF, pH W3, glucose X

mevinolin A HFS FAFSFHOH, 7§J+t Figure 10, 11} Table
Lo VRSt a6l Hol AEx44e Hiow, o
mevinolin AJAFL- Hj9F 8o 10.3mg/Lo|th AE7L AT
wel mevinolin®] AJA+EE Z7islE AL Haled oF 2d7b
9 Zolg Hola ek o9 g MEAHET mevinolin T
AAEE Al g2 H’r—t— FES HH Fo AX Fe=z
mevinoling EuUed LFEE A7l 98 Aoz HAHTh
il He Al to] Ao wE pH WaE 27) pH 6594

Ast

Glucose 7] FEE 100 L2 31HA AJAHAZAE peptone G 299 FAT ZAag BYow, 2 oF HA i)
Table 1. Characteristics of cell growth and mevinolin production in batchcultures of Penicillium citrinum.
glucose Xm am YX/S Ya/S L= % (%) . ( )
(gL (&) (mg/L) (e/2) (mg/g) (ge-h) (mg/g_hr)
100 26 10.3 0.288 0.103 0.052 0.016
Xn = maximum cell density @m = maximum mevinolin concentration
Yx;s = maximum cell yield Y s = maximum mevinolin yield

HYm = maximum cell specific production rate Uy = maximum mevinolin specific production rate
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HAFAEd 1 olfe=

7 gt 44

Wi 8UAFEl AR UMk, e
glucose7} AK AHIE 7] W&o pH
o} B, glucose v §YT| HFE AH|EY.OH gluicose %
1= 100 gLy W Ao H]:‘T_-’F%E 0288 g/gol3la, Hul
mevinolin 4&-& 0.103 mg/ge[th ojuf M Ho HAAGEE
£ 0052 gghrol9a, mevinolin | HIAPAESEE 0016
mg/g-hro] ${th

o ok
R

Mevinoling AJ4+a}7]  $18t  Penicillium  citrinum  Thom
(KCTC 6990)& ©]-&-3}o] mjokr|tel w2 AE47, pH Eﬂiﬁh
glucose %, mevinolin A=, £ W3l x7) pH W3, @

9 859, 249 53 mineral 3}, glucose FTEH3}, E]THH ok
o] wE mevinolin A4le] LEAFE ThEH A}

ZgtAAA vz o] WE glucose FE9F mevinolin 4§ A
& AES AH glcosert W] 5Y Fof Ao AvEgew,
mevinolin - A4 g TAAM Hol AAES Jeioh
mevinolin A4-& 93 A pHE 3904, HF 25& 24TH
o #4995 % glucose’} 3.5 mg/LE mevinolin Ao} 74

Z9ron, g2 glycerol, maltose, galactose 59 4HZ 4%
28 290 Ad L4 FAN by B39 Jade

peptone©] 1.2, Hh mevinolin A 413
£ soybean meal, NaNOs, corn steep 11qu10r
< Ryt Mineral 289 AFHEAE KZHPO47} 3.8 mglLE
mevinolin Aol 7b4 Bgrow, TRS-E MgSO, - TH07} 3.5
ngloz ¥Td FEEe wyth AULEAY EazAE b
o]-27¢1 Tween 200] 4.5 mg/LE mevinolin A o] 714 =
grow, &2 Tween 80, Tween 40, Span 809 £A=E %4353
S HYt} Glucose sl W& Zas 100 gLY o 4.0
mg/LZE mevinolin 4 43o] 7174 Eskt) sEAFY v A9
mevinolin AL Wik 8YUe 103 mgLz HTIXErh glucose
/5% 100 gLy o o AE5E-L 0288 g/go|A Ho
mevinolin &< 0.103 mg/go|Ath T3, AE ) wgAE:
TE 0052 g/g-hro]lal, mevinolin H| WAAEEE 0016
mg/g-hro] $r}.

Mevinolin®] M4Hd& BT} 20]7] 93] 382 wjFolA pH,

1B

L5, HiAEE 59 ddde wela, FAE 24 sAY

U=

£ 35 mglLelgith the
59 ¢4z g5

10.

11.

. Hosobuchi,

Fal A

tilo

BAF0F T Aol, ol f7bREE

ol A7} Adgelel & Aoz An.
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