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Effects of different additives on cordycepin production by
liquid fermentation using Cordyceps militaris mycelia

QIN Peng, WANG long” , LU Dengxue, ZHAO Yuhui, HAN Rongbing
(Institute of Biology, Gansu Academy of Sciences, Lanzhou 730000, China)

Abstract In order to select additive from 8 kinds of additives and its optimal concentration, different concentrations of
vitamin B, , riboflavin, nicotinamide, adenine, D-calcium pantothenate, folic acid, cobalamin, mixture of glycine and
adenine were added to liquid fermentation broth, and the effects of these additives on cordycepin production by
Cordyceps militaris mycelia were detected by HPLC. The results showed that four additives promoted cordycepin
production significantly. These additives were mixthure of glycine and adenine (14 and 2 g/L).adenine (2 g/L),
riboflavin (1 g/L), D-calcium pantothenate (2 g/L). Vitamin B1 and cobalamin were less effective additives while
nicotinamide, and folic acid inhibited cordycepin production. The mixture of glycine and adenine (14 g/L and 2 g/L,
respectively) was the best of 8 kinds of additives where the production of cordycepin reached 300. 868 g/mL.
Synergism effect was strongest of all ratios when the concentration ratio between glycine and adenine was 7 : 1.
Glycine and adenine promoted meterials production of biosynthesis of cordycepin through denovo and salvage pathway.,
respectively.

Keywords Cordyceps militaris; trace additives; liquid fermentation; cordycepin
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statistical analysis of cordycepin production. Different capital letters
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Fig.1 Effects of adenine on cordycepin production
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Fig. 2 Effects of riboflavin on cordycepin production
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Fig. 3 Effects of nicotinamide on cordycepin production
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Fig. 4 Effects of vitamin Bl on cordycepin production
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cordycepin production
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Fig. 6 Effects of folic acid on cordycepin production
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Fig. 7 Effects of cobalamin on cordycepin production
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Table 1 Effects of trace nutrients on cordycepin production by mycelium of Cordyceps militaris in liquid fermentation
LS i
2% 3k M EFY/ (g/1) ‘l{($/% Eﬁg’t%
References Minor component Growth rate of Cordyeepin
cordycepin production
production
[11] TR W 4% (1. 000) 70. 0 (596.59+85.50)/(pug/mL)
H&m (1. 000) 22.0 1 220. 00/ (ug/mL)
L-R A& % & (1. 000) 16.0 1 160.00/(pg/mL)
-4 & W e (1. 000) 24.0 1 240.00/(pg/mL)
JI 04 (0. 100) 20. 0 1 200. 00/ (pug/mL)
(7] 24 (0. 500) 18.0 1 180. 00/ (pug/mL)
NADP* (0. 010)
BRI (0. 1005 ~ %t i 21 000. 00/ (pg/mL)
-2 (0. 100)
R 2 —F#-3000 PEG-3000(1. 000)
[13] R (6. 000) 200. 0 8 600.00/(pg/mL)
[14] TR 5 (2. 643) 70.0 (420.50+15.10) / (pug/mL)
_ JI# 3 (6. 000) 28.0 8 570.00/(pg/mL)
1o B 18/ H & R (90. 000/10. 000) 12.4 6 800. 00/ (pug/mL)
K5 &R (2. 000) 91.0 (5.8740.05)/(mg/g)
41 Z R (2. 000) 90. 0 (5.8620.06)/(mg/g)
(167 CH N B F %D IR (2. 000) 43.0 (4.9240.03)/(mg/g)
RABERE (2. 000) 42.0 (4.89+0.06)/(mg/g)
&R (2.000) 5.0 (4.1470.05)/(mg/g)
MnSO, (0. 050) , 480. 0 189. 00/ (pg/mL)
[17] CaCl, (0. 600) . 370.0 153. 00/ (pg/mL)
MgSO0, (1. 000) 500. 0 182. 40/ (pg/mL)
COJCHm P HL RE 20 Ji£ 25 (0. 080) AR H (2. 000 R & 114.0 (8.2540.08)/(mg/g)
4= % B1(0. 830) 75.0 82.00/(pg/mL)
(18] B6(0. 830) 50. 0 120. 00/ (pg/mL)
2,4-D(0. 015) 60. 0 96. 00/ (prg/mL)
MgSO, + 7H,0(0. 500) 32.0 440. 86/ (pg/mL)
_ NAA0. 001) 20. 0 629. 22/ (pg/mL)
[20] H &1 (6. 000) 63.7 1.67/(pug/mL)
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kA H R
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K AT ETE AT . A5 H &R A

MRS ST S-BEMR B PRPP & 5 IMP 1
A i L T SR RE SR AR W R A AR B H =R
TE BRI B BB AR P A8 1 T HUARE 3R S 1800 G
JEEOAF 8 £ ko T PR ) TN 0 e T 2 0% B DU £ T
FEo BEAM . Mao S BFS IS NH' g 3 fd ik e b
FI A A SRR NH' 0] B & 4 2 e
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iz AMP Fil S5 R GMP & Al Ay 36 18] J5ORE, — 5 1
NAD" fi£ # GMP 14 . 1§ #& IMP., 55 — 7 1 » i
i GMP 1y A4 il 3B i il IMP i/ A B, ff 45
AMP (6 W32 R 12 BR85S A Dz FR 85 . DL-1Z R 45
M LAZ BRAES 3 FpIE AL DIz MR 854 A ) 16 1
AHEFEINR D12 BR S R A B9 L) i AR
fitf A VA H%ES 5 RV IR 0 A 7 H
FEZ 5 ag R ATP £ & 68 f Ik
A5 AR S0 ) =5 B8 fr (2 2 AMP () AR B 17 R 45
U,y A A B A 2, ) S A A SR S T 4
T i R Y AR A s B e R O (RERD
7S A7 il RN PR R A R T P AR . ASE ST IA R A R Y
L Xl T T 24 4 TR IR O R A A BEAR O ) A R AE
M AHIEA B S 5 0SB R 00 72
W il i 2R 0 B R A B O s AR R T
HT R85 e R A A AT AR 1) 45 4 18 1 1 R I R

AN B A% 17 R GAR A gl U3
KA B DGR UL, HURE SN RO A AMP ) 7K
fi# o EVHT, AL ZE LR A BUML AR 1 AS B A, AR 524X
AR I ef v B 2 7= ik R [14) £ JEE A0 A5 4 W o R 3 A

W U A S B ST e REE HL 0 2K 10 AR ) 45 AL
i) AR R R AR S T T S
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