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EER B —EB N THEFLEMATERMAFLEYEHDRLES
BECCIM B, S B A TR A E AR A AT T R, BxH
ERH RS, KBS ¥ RRERS . R XL BREW ( Cordyceps militaris) Jtf
Kl A K 2 B8E(EPS) 89 & B 2 B K3 44T TR 4RI,

1 SRR E AT %

1.1 $#idE%

W M BB ( Cordyceps militaris )ACCCS0405, B0 E R # Bl F & O848,
1.2 BEESEMSH
1.2.1 EEEFRE(%): #RE6, HMF 0.2, BIMEA "4 0.04, WKE 0.02, ML
£ 0.004, BEFHE 0.06, HE M5 pH7.0,
1.2.2 BHEFEMERRME: EHREER 100 mL/500 ml AR, 8178 3K, X8
AR 120 h, B 6 hIBE—RTEALEEKE SES R BRI 8GN
BN ERRE 6%, REEF 28C, #KFEH 2001/ min,
1.3 SHERmA RNT HE
1.3.1 BEAK: BAERKRRATER WHEHZBK 10000r/h .0 10 min 5, &
BWH KA L K HETE 105CRETHRTRE,
1.3.2 ZE&R. Z¥FEORATEE WREESERBE 10000r/min 2L 10 h,
B0 EERM 3 FEEN 05% ZMITREE, REETERT 600CHT 2 h 5KEH,
1.3.3 ZEMERE. ENEH NDI -1 BiesiEi, 3 8%, & 60 r/min,
1.3.4 BREGSEE)NEEMNNE. RAEME,

W 5 K5:1998-08-12, # [ H #:1999-01-27.
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1.3.5 pH{EME. KAME pH REHITHE .
2 HAFHEA

& R Weiss ZAT B Logistic 72 M Luedeking-Piret FTRERAMREER

NEgERBHFHNESTR, BERERMERA Logistic T#:
dX/dt = xX(1 - X/Xm) (1)

G =0, X=X,
AP X, WERKEERE, LERKEE  RAFEE,

BHBRHRTAN:
pt = In(Xn/ X = 1) + W[ X/(Xp - X)) (2A)

B X(2)= Xoexp(pe)/ 11— (Xo/ X1 - exp(pe2)]! (2B)
B SRR BE, Y In[ X/ (X - X) 1% ¢ B BN EEH N H p, BEER :In[ X/ (Xm
- XU)]U
(X8 PYWERMEY (FHERE S)IEREXRA Luedeking-Piret & :

dP/dt = m X + my(dX/de) (3)
t=0EP=PF,
FEA m,m, FEASY, KEREFHELTAR. £FBRBLOAATEG)S:
dP/dt = m,X + mopX(1 — X/Xm) (4)
FERQORAFTERWG), BB ATEG):
P(t) = Py + ma[ X () = X3+ my(Xm/p)In[1 - (Xof Xm ) (1 - exp{g) } (5}
BAK,dX/dt=0 X=Xm
WEHFEB)H:
m, = {(dP/dt)st/ Xm {6)
HEGS)AERW FER:
P(2) = mpA(2) + m Bz} + Py (7A)
R Ae) = X{(2) - X(0) (78)
B{z} = (Xm/p)nll — (Xo/ Xm)(1 — £%}] (7C)
HH g Xm Xovm, HEE, EHEU[P(2) - Po— mB(2)]3 A()EE, ER#EH

%3 ma Eu
FRMEPHRYHEEESEEE RNEY SR EERBAX, Hit, KO HEE
Bl TAER:

dS/dt =— (1 = { Y., )){(dX/de) — [1/(Y,;,)]1(dP/dt) - KeX (8)
BO)RMRATER), /B
dS/dt =— [m/ Yy, + KelX — [1/(¥,,) + my/(Y,,,) ](dX/de) 1G]
B
dS/dt = — 6, X - by(dX/dt) (10A)
t=0 5=5,

Kb by=m,/ Y, +Ke by =1/Y,), + ma/ Y, K ERE —FHEMHEERKLTE
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At B dX/de =0, TR (10A)FRE b, = - [(ds/de)/ X Jag. ST (10A) X185

S(t) = S — b A(r) — b, B(2)

(10B)

fREREFER, BLL(S, - S(2) — 5, B(T) 1M A() R, R EHAMER b2

3 ER5u1R

3.1 WREERSSMEBERN
HEL

1 hRARLEHRREEFE
ARG, ZTHRREER
SPEERMHBEME. HPHETE
RE (. EHEEB(P).REBHE
(S) KEERHEMAREE pHHEA
B E () AR WET
A LAE H, BRI SR KR BEBNHR, 24

1. EPS/g/L), 2. Viscecity /Pas; 3 pH

4 Biomass/%, 5 Sugar/(g/L)
(=T R T - I

0 12 2lq 3IG 4I8 GIO 7‘2 8:1 916 1(;8 120
t/h
B1 WEEwE Rt

Fig.1 Time course of the exo-polysaccharide

fermentation by C. militaris

h S H0HL, 36h #EATEH ALK, Bl 72h
Bk EATIREN., 52NN, RS NEE LR A TREDR, B 72h BH R
2)2.0% L F, pH EHMAFIE569 7.0 BEIER) 3.5, A HA REEEERKAN LT, 7
96 h BHWFRAPE®, ¥5.4(g/L), REWPNEREAMMNES MEFLENE
KAESHhES R, EED2E BT, 5l o6 h SR BT AERE, 25 mFERNH
EAFENENEN, SEXFLETEE HEMATERE.
3.2 WREER)SMERNTIED NIRRT
3.2.1 WHHMEELEALHHZE. BEABEIRYEREWE Xm =22.5 (g/L)H3AN
SRR (A, B In[(X/Xm - X)1X ¢ (EEABELHE, PRI SH.

w«=0.082(11h), z9=2.455(g/L). HHBZHARANBQCB)RBREIRAK
R EREMNT

r X(¢) = 2.455& "2 /41 — (2.455/22.5)

0,,..0-——“—'0—0'_0 [- 0092t fg/L an
(AF: UhEBR)REEHEEHHES
TRHFESHTHEE(NE2), BRXHEY
WEN 14.3%, THHEMREN 3.4%,
EHEBRER S AHEHEAHERHEET.
3.2.2 EEERBIE. KENEE
BB 1 =0.082, Xy =2.455, MELRH
# Xm=22.5,P,=0.3(g/L) R 5h 12 #
BAFEG), HEBH m, =0.002(g/g/
h)o BA[P—Py- m,B()]13 A(2)
BREDHEHRREER m, =0.095
(g/g). BHREHALNFR(TA), B

Biomass /(g/L}
— — [0
< wn =1
T T T

o
T

o

R N R B S S R L
0 12 24 36 48 60 72 84 96 108 120
t/h

M2 SHEFRIEHENEEER
B NFHERN S LR S ML
Fig.2 Comparison of eq. (2B)with batch biomass

data for C. militaris
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RE=MERNERA.

P(e) = 0.3+ m,[X(2)—2.455] + 0.002
{(22.5/0.082)In[1 — (2.455/22.5} (1 - **¥*)1|g/L (12)
E3 T M2 AT EESTREESHRE, HENGERANRERHENIRE
20.6% , FHIAAXTRZE 5.6% o
3.2.3 REIGHIEEEENNE. KRABROB)EST,[Se—S—m B{) X X(2) -
XOFEREIMWELHNEIMOEFRASELRIREKYOBE) BHERASY, 6, =
2.78. 6, RREVARBEELE KL TRAETH b, =(dS/dt)/ Xm T REEHTHEBE,
b, =0.0163, AT RBEYHEM N N ETH.
S(t}=6-2.78[X(¢) - 2.455] - 0.0163
{(22.5/0.082)In[1 — (2.455/22.5)
(1- %) Jig/L (13)

H4 BRTHOEFRISELAEIBEY(B)HEI N EEESTEHE LT,
MWEHTLESY, MELEYE, RAHAMREER10.5%, MEHMHMRERA5.1% .

6 70
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4] 1 i 1 1 ] I 1 | | | |
¢ iz 24 36 48 $Q\RH W 96 108 120 °o 1lz z|4 3Is -:Is elo '.rlz sls 9Is u;a 120
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H3 \HERATRE EPS SR hFHRA B4 SRR RESRENEDH SR

HELB¥EA S MR HSEB OGS W
Fig.3 Comparison of eq. {7)with EPS production Fig.4 Comparison of eq. (10B}with sugar
data for C. militaris consumption data for EPS production C. militaris

WFHEERAEEEES—AMEYREERBEEEL FESERFHAN
BSBEECINGHASE, AEEVNEREARESERENEE, TSHERERY
e R kA R A MmE, A ILE S A B E kR, KA Logistic 1 L-P
FETRE N BRI E R BT T R E R R, FEUR THXM S RSN,
) BA T % b B O L S A W ARG B AR LE

H3HH
b BH¥BW/ ¢/ (e h) X WRE/ (2/L)
m, BHFRBSH/ ¢/ (e h) Xm BAW R/ (/1)
P AR/ (/L) b BAEEW/ (8/8)
Pm BKEWHE/ (2/L) m, HAERABH/ (/)
So VI PIIR FE/ (/L) Py Bl SRR/ (2/L)
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SIS/ (g/L) Xo WIRERERIRIE/(g/L)
¢ Bf[E]/h p SIAFERBAEH/(1/h)
$£ X X W

(1] BREER, DR, 5345 PEH, 1992, (8):409~416.

(2] # fH.9F &, &S BOREM, 1998, (1):35-40,

[3] Toshio Miyazaki, Nacko Oikawa, Harruki Yaamada. Studies on Fugal Polysaccharides. XX. Galactomannan of Cordy-
ceps sinensis, 1997, 25(12):3324~3328.

[4] R.M.Weiss & D.F.Ollis. Biotechnol. Biveng., 1980, 22.859 873,

Studies on Kinetics of Cordyceps militaris Fermentation
for Production of Exopolysaccharide

Li Xin Xu Lei
( Division of Biochemistry, Graduate School, Chinese Academy of Agricultureal Sciences, Beijing 100081)
Cai Zhaoling
( Institite of Chemical Metallurgy, The Chinese Academy of Sciences, Beijing 100080)

Abstract The exopolysaccharide{ EPS) production by batch fermentation process with Cordyceps
militaris as well as the kinetics for EPS preduction were studied, the mathematical kinetic models
describing the course of EPS fermentation were obtained in this paper, which provide a reasonable de-
scription for biomass, product and substrate variation with time, calculated results on biomass, product

and substrate are compared satisfactorly with the experimental data as function of fermentation time.
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