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Abstract: [Objective] Effects of various complex nitrogen sources on lovastatin biosynthesis from As-
pergillus terreus were investigated. [Method] The production of lovastatin and the accumulation of its key
intermediate metabolites such as 2-methylbutyrate and monacolin J were determined in the cultures by
shake flask cultivation when yeast extract powder. peptone, peanut meal, oat meal, corn steep liquor, and
soybean meal were regarded as the complex nitrogen source, respectively. [Result)] The highest specific
growth rate of 8.06 d ' was produced when peptone was the sole nitrogen source. The highest specific lov-
astatin production rate of 1.44 mg/(g * h) resulted from the culture in which peanut meal was the sole ni-
trogen source. Simultaneously, the yields of 2-methylbutyrate and monacolin J on biomass resulted from
peanut meal were all approximate 4-fold to that obtained from corn steep liquor and were much higher than
those obtained from other four investigated nitrogen sources. The formation rate of 2-methylbutyrate was
4-fold to that of monacolin J in the presence of yeast extract while the percent conversion of monacolin J
(92.0%) was approximate 1. 6-fold to that obtained from corn steep liquor. [Conclusion]) Different com-

plex nitrogen sources probably affect both the carbon flux to secondary metabolism of A. terreus and the lo-
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vastatin production by regulating its key enzymes (LovD or LovF) involved in the biosynthetic pathway.
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T (A. terreus) LA414, P AL K224k T2 B¢
A ) AL S 5 LR
1.2 iExH

R R 57k A 20 g/ L, &2 20 g/LL &
i 1 g/L.Behg 20 g/L,

T35 95 B it 40 g/ L, #MEE Ky 10 g/ L, H
ZjBE 10 g/L, BRI 5 g/L, gt & 10 mL/L, pH
6.8, f 7 ot K 4 W H: FeSO, « TH.O 1 g/L,
MnSO, + 4H,O 1 g/L, CuCl, « 2H,O 0. 025 g/L,
CaCl, + 2H,O 0. 1 g/L, H,BO, 0. 056 g/L,
(NH, )Mo, Oy, » 4H,0 0. 01 g/1L,ZnSO, « 7TH,0 0. 2
g/L,

R FR AT ETE R 67. 56 g/L, PEG2000
2.5 g/L,KH,PO, 2 g/L, (NH,),S0, 1 g/L,pH
6.5, ZAAW 10 g/L.
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o HICHZK AL 5107 mL " 4 B # R B 43
10 Fh B A B 20 mL B P B SR ALY 100
mL = A, F 28 C.150 r/min &4 F k% 5%
24 h, AR 10 o e Fp B2 ABEH 20 mL 4y
W10 g/L BERERY (YE) L F1 i (Pep) | 46 2E ¥
(Pea) (¥ E K3 (SMD | £ K H (CSL) \#HEZ Hr (Oat) &
B R0 100 mL = AP, F 28 °C.220 r/min
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Fig. 1 Effects of various complex nitrogen sources on the submerged fermentation in submerged cultivation of A. terreus
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Table 1 Effects of various complex nitrogen sources on parameters related to cell
growth and lovastatin production by A. terreus
e I S A1 Bl o A A %/ WARAETT XS A M AR/ W AR TT XA R/ LU 7= W) 5 s %/
25 AR ok SR —1 —1 1 —1 —1 —1
S HAK#ER/ (A ) (g+g™ (mg+g (mg+g 1) (mge+g'+h™ 1)
Complex e N . . : ; s
. Specific growth rate Cell yield Lovastatin Lovastatin yield Specific product
nitrogen source . .
on sugar yield on cell on sugar formation rate
B2 EEW Yeast extract 3.05 0. 26 42.1 10. 06 0.29
7 Mk Peptone 8. 06 0.23 20.6 4.25 0.11
4 #r Peanut meal 1.92 0.19 84.5 14.73 1. 44
My Oat meal 1.13 0.15 80. 4 11.77 0.79
FE k% Corn steep liquor 4.22 0.29 19.0 4. 60 0.21
# ¥ Soybean meal 2.37 0. 30 26.8 8.03 0.51
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Fig. 2 Effects of various complex nitrogen sources on accumulations of 2-methylbutyrate and monacolin J
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Table 2 Effects of various complex nitrogen sources on accumulations of 2-methylbutyrate and monacolin J

in lovastatin production by A. terreus

EARHK

2% £ i AEAER) HE W Corn’s W5k
_orn steep <
Parameter Yeast extract Peptone Peanut meal Oat meal liquor Soybean meal

I T A AT A R
2 T 1 A %/ 0.45 0.17 0.81 0.68 0.14 0.22
(mmol * g~ ") Ywmpa/x
M in ] 4N puAE %/

onacolin JIXT,HEH@H?‘F/ 0.11 0.07 0.27 0.26 0. 07 0.08
(mmol * g1 Yiony/x

i LA %/

Monacolin J # {3/ % 92.0 71.5 84.5 82.1 58.6 78.7

Percent conversion of monacolin J

2% 2 R LIAE A B FHESE M o R A B R 0T
FErh 2-H L T B8 £h F1 monacolin J X 41 fig 15 % B I
f T A U L Y 29 R B A Rl ORI 4 A% s LA

B R AR A, 2-FF 3 TR 6 41 i 75 %R & mona-
colin J 4 4 % . 1 HA & IR R 2~3 £5, Mgl
Al »monacolin J f)A I FR il 3 il VT A8 7= A G 4
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Fig.3 Effects of various complex nitrogen sources on carbon conversion in lovastatin biosynthesis
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