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Optimization on mathematical model of basic medium of
Cordyceps militaris cultivation
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Abstract: [ Objective] The study was to optimize the cultivated medium of Cordyceps militaris.
[Method] The effects of silkworm chrysalis powder, glucose, peptone, water and trace element additive on
stroma biological efficiency of Cordyceps militaris were studied with Cordyceps militaris CDM-003 as the
test material, which was cultivated in 400 mL cans in this study. The functional relationship between these
several kinds of common medium components and the stroma biological efficiency was fitted by mathematic
model. [Result] The optimum medium was:0. 156 g/g silkworm chrysalis powder,12. 19 g/L glucose, 10
g/L peptone, 66. 75 % water and 25 g/L trace element additive. [Conclusion) The effects of silkworm
chrysalis powder, glucose, peptone, water and trace element additive on stroma biological efficiency of
Cordyceps militaris were significant and the key to increase the yield of stroma of Cordyceps militaris was
the optimum combination of all the above factors.
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1.1 &

L1 # A IR EEF CDM-003, i 754t 4
MR R 2 A A Bl 2 2 B S 1L

1.1.2 # #H KoK.ERMN . A& A K.
Ui JC R WS I Qs R0 Sk 8 AT W D A #R
WEZE 280 400 mL B 3k 55 HE K

1.2 A &

1.2.1 Aapsz#a a0 HBAM 10 g, @258 10 g,

WERR — S 2 g  BLAREE 1 g, ZE MK 1 000 mL

(pH=6.5),

1.2.2 &3 &E R M BB R 07 2%
P R AE IR 15 ~18 C, 28 AR X I B
70%~80% . JE MR AR FE 300 ~400 lx; % 4, 55 J5i Je )P
WA A T 18 ~ 21 C, 25 KM KR B 8500 ~
95% GIRER A 800~1 000 Ix; ¥ s A K 5 . I 3
15~18 C, 55 S AH X BE 8526 ~ 95 %, s A oif JiF
800~1 000 Ix; B A4 A% 1% i Bl L HE T . IF 5 3 4 48
B PRI BE O BRI 5 B S 85 57 0ok B AR R AR
B s SO

1.2.3 FARABRZNHERET R TN
(D AR . DASERE B 37 3L MR B8 JR . K
oKL T AR | A 0 R Ay [ R 15k R R T R
K. BB (400 mL) 432 KK 30 g, Bk AR 2
g I AN R 7K SF- 1 2 il by 1T o 5 48 A ) BT = 19 K
> A H FH & 43 5 0..031,0. 063,0. 094,0. 125
10,156 g/, BMES AR G B FR W 45 mL, F )%
AJERERIT & IR T EAEY ERE, FEE

Y2EmOR ) Vo= (P JE =/ RE R R P i) <1002,
AR K ER 50 i,

(2)FRBE I B K 2R, RS ] A ok 455 kL 32
g(RK 27 g e lifiky 3 g, EKKIK 2 g, B[R Ak ES
B FW R R 36,42,48,54 F1 60 mL /i, B &
KAk 57.65% .61, 08% ,64. 00% .66. 51 % Fi
68. 70 %0, F JE ML 5 R FEFR T i IR T AR
R, BB AKFES 50 i,

(3 I M F . LA 55 70 %6 W5 10 ik il 355 37 5
A R 8 15 38 5 W 43 0 S I — 2 Sk 7 4 2 o EG
BN 0,5.10,15 F1 20 g/L, B4R 5 4> 3
R 55k 32 g, # B8 E SR 58 45 mL, -
G RERT & IR FEAY =808, B4
Bk F-E A 50 9.

(DOFE AP DU & 8 M0 6l 55 55 5
VE Sy R 35 78 35 W 3 SIS TR | e A H 5 5 43 ) oy
0,5,10,15 F1 20 g/ L, 4 H 15 43 2 [ 446k 355 kL 32
g AR E IR A5 mL, T BE REMR & L 1T
BT PEA YRR . B K EE 50 .

G TR TR BN & . 78 SE Al 8% 35 5L o
A o0 R ISR AE R AR 8 8 R O =
SR 5,10,15,20 F1 25 g/ L, AR 55 0 43 3% [ K 4%
BB B AR BB IR WA R 32 g, 45 mL, T AR
RAEFRT R I AR ROR . BRI K
SEEE 50 .
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K DPS %46 4k PHAG # i Ay & (o) 5 7 3
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v, =63.010 9— (1
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P8 RURE 2 K+ 2 52 W) R Z00RS o e 1) R 52 /N S 22
S W A 5 R T ) a2 U o DRI S A AN B R R B R

P BT R B G AR B BRI D 24 4 i A
B, DL 0,156 g/g M H RN E.
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Table 1

Effect of silkworm chrysalia content in medium on stroma biological efficiency of Cordyceps militaris

I 55 IR/ (g gD TR )25/ % Stroma biological efficiency
Treatment code Silkworm chrysalia content SZIAE Tested value M {E Predicted value
1 0.031 40. 81 43.42
2 0.063 50. 46 48.08
3 0. 094 51.37 51.04
4 0.125 58. 24 53.25
5 0.156 58.33 55.02
2.2 BEERGKEMNFHREFELEYMFNEDN X5 AR (2) 3K G A s 2200 = 66. 7500, T FE(2)

A
AR I B 7K R M R AR ) S RO

i WL 2.,
1 1 2 01 X e i B A5 o KR

A
(o) 5 RFE T FEA 22 380F () Z R BREOC RN -
§2:—106 2.615 4+33.520 7, —
0.251 096x%. (2
BT AIZ RN S REERY . BE A
95 %L I,

FARIR IS 25 T 7 JA A W 2 ORI FUAE (3% 2) .

1 2% 2 FJ7 R (2) AT A0, o o 5 I3 K 4 5 i 1 1
TS JAE A ) = R0, Y 3R R A K SRk
64. 00 %0 LAJT » 1 J3& ) A= ) “F 380 %6 16 i g 32 e F 4%
M5 5T & K FE ol 66. 75 Y0 I, T R AR W o Ak R I
IR A KA T 66. 75 Y B, TR AR W SR RO %
BN R . WY BT K R i e R Y A
K EA BRI M, 76850 55 R T E 47 i 5 gk
Bf L 3 I & K R 66. 75 %0 R ftk .
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Table 2 Effect of water content on stroma biological efficiency of Cordyceps militaris

TR W) 2/ Y Stroma biological efficiency

SZE Tested value I (E Predicted value

gt I kR %
Treatment code Water content
1 57.65
2 61.08
3 64. 00
4 66.51
5 68. 70

36.07 35.33
46. 38 48. 06
53.92 54.21
58. 81 56. 10
53.68 55.17

2.3 HIETHER B0 T R R M B

S 5 7 e R 7 B T o, T A 2
R L 3,

FFITE % 2% 5 B A BT (e 55 7
02 O Cy ) 0 10 T

5 =26.105 7--3. 629 1o, —0. 148 8861, (3)

Xt AR ()R P 2y = 12, 19(g/L)

HH 2% 3 A5 B2 (3) n] 0, Bifi 45 4 45 B 4 i) 3
I —F I8 A ) 2 A58 5 1 0 RS B A K > 4 2 A A i 1
1219 g/ L B, 8 A W) 2 AR A v 5 A S N
HART 12,19 g/L B, F A Y #BOR BT .
PRI I 8 2 0 1 e FE R o 12019 g/ L
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Table 3 Effect of glucose content in medium on stroma biological efficiency of Cordyceps militaris

FHE AR W) 28 R/ Y Stroma biological efficiency

SE{E Tested value M Predicted value

R4 A (g - LD
Treatment code Glucose content

1 0

2 5

3 10

4 15

5 20

24. 80 26.11
42.58 40.53
49.19 47.51
42.75 47.04
41.00 39.13
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A 48.579
yr1:1+el<0789 0.392 245 7x, © “w

H1 75 2 (4) AT A% )38 AR ) = A0 3R B0 T (3%
4) . R 4 AT DL TR G 2% 1R T R 0 R R B

rHE Y AR 1 R O P e i e R A A A
FONEAPRH =10 g/L B, 5 8 B W) 5 3 1
fnggte Hia TR . Bk, 50 8 A R0 S
R 10 g/L,
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Table 4 Effect of peptone content in medium on stroma biological efficiency of Cordyceps militaris

Y B/ (g LD

F A2 30R / ¥ Stroma biological efficiency

Treatment code Peptone content SZIAE Tested value I {E Predicted value
1 0 12.77 12.32
2 5 33.53 34.37
3 10 17.74 45,91
4 15 47.68 48.19
5 20 47.78 48.52
2.5 WERERANFRENEREFEEYEN JEE A W 2 R B TN AE (3R 5) . B3 5 A (5)
E WM R T 6 25 TR TC 22 T 0 5k 50 8 O o 557 4B

ik T 22 VR 5 R 42 R
BRI L% 5
CEVFEE B TE TR NN () 5 T 2
.y ) 2 ] 5 H M RO B
§5:15. 148 1% 632268 (5)
Co R 0 T FR K EINE 25K Tt TR (5) 15

YRR BT B B Z R R AR R
{HLF 3 A W) 2 BRI E AR 2 T 0 R 3K B KA i
AU T U6 2 R 0 R S R 6 i R T e
AR W) 2 00 R T R RO T A R A Y
FABEL. DRt 2 S5 P 3 o0 3% R 0 9 e A P )
PN 25 g/L.

RS WMERERNFAENEHREFEENFRENH

Table 5 Effect of trace element additive content in medium on stroma biological efficiency of Cordyceps militaris
2 g 2 W I B RINFNE /(g LD T A W) 23k %/ Y% Stroma biological efficiency
Treatment code Trace element additive SZM{E Tested value T {E Predicted value
1 5 44.50 49,43
2 10 60. 62 61. 24
3 15 79.50 75.89
4 20 112. 86 94.03
5 25 110. 07 116. 50
3 W e W R 1 A X AR ) I AR, e, AT
» TG

M TR A E L H R RO TR ED
SR 0 F . EL I R R R AR N TR M Y S A 0 L E
AR SR E AR S R AR SRS A e
4 A2 O L A ) DR A N TR O
i B AN AT SR/ AR SR JRORE o AR T MR A 2R 7 1Y) T
B T A R A A BT DR S A 2 3 B SR
e I TR DR AE & 3 ARG R 5 KT S R i R A
DR T 52 W) HE 3 e o B AT A 57 o, — Pl 4
Bio XA A B SE 25 SRR BT L R R T
/D i T U R AR SR IR B R R AR KB AERL
BEAL AR 7= i i B B P R RO 23 5 W o Y i R
P S e B JER R 5 B2 P B R A (L O A=
7S DRI i Uy P R A R N R . AT
P AR L 0. 156 g/g MEH,. X S5HEEF
SE BT A AR L, E AR I 1 25 2R A L

JEOXT 7 W Ay 1A A7 O R AR S AR

T R A R R AR K A 25 B R S AT R
T A8 5 A s (3 o B K Rt R & 8Ok
I ke B AR UM AR 5 ) 5 0 114 33 A0 DA TT 52 g
P22 R P . AR IR B0 5 S R W, A g
BRI T TR A KR L 64 %6~ 69 %6 R B, LA66. 75%
B, AR A S BB 5T 2 A, Jb B R R K HA
1+ 1.35CEI& /KRN 57,45 Y0 (85 350 b AR K B i
XIAE SSRGS B K R s g
FERKHE A 1 1 4CHKHRA58.33%) .

50 W B SR R I R A K Y Rl R TR (H AR
5 35 Joit v 4 70 0 %) P SRR K 3 o R i ke 4 s T
JE A )RR RO AR B A . ARBIRST R 2 A
AR 12,19 g/L B, B 23 B AR 5 J8E A= 90 2 3L
2R L JEUR Sy« (1) 78 2 Bl Jo ke 8 A8 R I 7 TR ik
R ) R B K, B Y pHL T R O
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0~10 g/L & H ¥k - BRI 5 5 1 A= W) 7 R0 2
EA RGN =10 g/ L F, 7 )38 A= Yy 2 850 R 10 38 T
i HEAR IS BT AR B R S B A 10 g/ L.

SR T AR R R e R R A AR R N
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