F8EESH b A HHERER Vol.28 No.5
2009 £ 9 A Journal of Food Science and Biotechnology Sept. 2009

iih ey S O TR Rl SR B R 7 B L IR g i

KA, HAFFr?
(1. THHBEAF EYERBIRFR, LKA £ 212018; 2. vER LB #*K FLH X, L
3 OHT 212018)

H E. ARARGCEAAEEAFEETN IMNBANBARARAF LN ARARY. AARIK
Y E, EpHT. 020 CFRABhF THIRSLAHHAR AL BT ASTASEHRALLE
EHREAARTERATERRA /S, AmSUNERTARBFAEAAHERY, ARE
REATEAANDEA BB RE, SRALFA (KA SEB. FTEMRAAEREELAAS
HATRRARL . THREFRZ LS EPBAASBNLESODIGBILE SRS BREH L
FUHBRERS; AARESBRLO RS . ALATRERS ERS A ARERSTYFHAL
L EHKREE BB ARELEAELSTRK, KA LT RAE M,

XBR: AAEAXEBRE EREXRL

hES#ES . TQ 920.1 N EkdRiIBEG: A

Liquid Fermentation with Ventilation of Cordyceps militaris
and Its Components Analysis

ZHU Ya-hong', GUI Zhong-zheng*“'**
(1, School of Biological and Environmental Engineering, Jiangsu University of Science and Technology, Zhenjiang
212018, China; 2, Sericultural Research Institute, Chinese Academy of Agricultural Sciences, Zhenjiang 212018,
China)

Abstract: The target of this study was to establish and optimize high effective liquid fermentation
technology of Cordyceps militaris. Cordyceps militaris strain cultured by liquid medium with
ventilation, and analysis the active components of Cordyceps militaris cultured from different
mediums. The results demonstrated that the optimum fermentation conditions were pH 7.0, 20
C and 96 h. To the best of our knowledge, this is the first report described that the dried pupa
could be one of medium to culture the Cordyceps militaris properly. The nutritional components
of Cordyceps militaris cultured by different medium (rice, fresh pupa and dried pupa) have been
analysed and shown that the highest cordycepin content and superoxide dismutase (SOD) activity
can be achieved at the dried pupa, the adenosine level in fresh pupa was the highest, and the
highest polysaccharide content was found in rice. The content of D-mannitol in mycelium was

higher than that of other mediums. 4 Cordyceps samples were rich in minerals. The content of

W A A - 2008-12-15
B A A EHEITTA 5 B (NY2006042),
*WIREE: EHFFA962), B EHMERAN BEEL . HRA.TENFEYRERAHTEHHRR.

Email; srizzgui@hotmail, com



700 &

5 £ #H #® K ¥ R

#£28%

heavy metal elements, cadmium, lead and arsenic were low, but no mercury was detected.

Key words: liquid fermentation, Cordyceps militaris, culture, components
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1.2 A&
1.2.1 3#HhAdHE&

D ARERENH & - BRERERERAND
BEGIREFREPDAEFE)  FEATHAES
MRS,

2) WIREFENHE 100 mL DR, HH
¥ 10 g, K, HPO, 5 g,MgS0, * 7H,0 3 g, VB, 1%
B,9 pH 7.0, BL &% 350 mL, 3 A % B &, X
1.03X10* Pa BEKE 30 min, EEHXETE
ATHBERERAIER.

1.2.2 RABRLLSEAAEFHFHHL

1) 7R[R) B 7 6 AE et ) X o 1A 1 R K BE AR
MEWE - BRBMAEEREREMEE, S RE M
W, R EHT 9 NS 350 mL BIEEFRE
(500 mL HED B FH P, BHEMERIEN
2%, 7T mL, M EEDLHF. BRARKEREQS,
20,25 COMAEEFEATIE] (72,96,124 h) T #478@
SEBER EXRR. FHREFRE,4 000 r/min
B0 10 min, WE 22 1K,60 CT 4, FREUE 264
e,

2) FE pHEX BEEM R BERROLH:S
WA MR RAESERE, 5458 pH EHZE 5.5,
6.0.6.5.7.0.7.5, 7 20 CHBESHFIETF 3 96
h, 4 000 r/min B.{» 10 min, WEFH 2 1K,60 CF
BiE RBELEEY R,

3) BRI MR RIE LB R RAE .
BRAMFHEFEENEE, SRR MR AR,
NEFIABLED,.BE 1 oL, MAEERLF.
BRI RS ER, T RBEESE R,
FREEL CRETAMERS dFM 10 d, HfEE
WS &M:.pH 7.0.20 CLASKHFH T HTHIE
AEBEEHSSLELRERLE FBREL2EALY
B,

1.2.3 ## Lk

D XAEFENERSER. BR 15 mL ©
BEAEABEEM EMTEXRENAXESERE
L ABRAEEH BRSO, £%E 18~20 CHE
T#EEFI~5 L. EFRERARFBAGHZ. R
FHA20~22 CERAEF . EBFEEZTKENF
ZRAEREE—EE WHEAGTEFET REF
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) BMEEMNEMSER . ELERGT K8
HEHKEMIEEN. ARBESETEHES
FEN. K EREHRRAEHTED TR,

D FREHEMSER. BLIGHER,50 C
BT 2BEXE EXELHT, m—EB&HHEIA
EBHEHMSZEMEL, REETEEEREN,
B ERERREHITH AT,

1.2.4 HXEHAHRLSHMNE

D HEESRTEHNE. RSB GG
g4I, & i k. NOVA-PAK Cl18 K #8 #,
3.9 mmX300 mm,4 pm; i 37 45:0.01 mol/L KH,
PO,-K, HPO, 2 i, pH 6. 86,1 g/dL P94 % M ; it
#:1 mL/min; #HE .10 pL; KKK 260 nm,

HRPREXNAERSE (mg/g)=
10.00 XS X C,X10%/S, X m

K H,10.00 KX BEREAKE (mL),S
HRFRER.C ISR (pg/mL), S, HiRtE
EER.» JRAEERRRE (2.

2) HEZEMERSNE . BERRS B
(51 A .

3) MEMMERSNE - HHRFRIUEEHRS, B
F 50 mL BB P, N 25 mL ZMBK,E 8 CKE
FRELILBLOBILE, EEREALSO L FEMA
o R KRR 2 K. BORIUEBHAZTRERF,
EA BRI, HWAFE AEEARBEER
FWEFN. ASEEENERERASE,

4) BEAYEALE(SODWERSNE. K
BEEVBEAELH. FR—CHENHES AL
Bk W t)E  YIFE B, I AE & 0. 05 mol/L. pH
7.8 BB ERE i (& 0. 1 mmol/L EDTA), 447
¥E.BEEEHEMME 20 min, 11 000 r/min .
20 min, 18 E7EW.BFH SOD 2%k, BN METREY
7E4 CT#H/E. R SOD KA EHTHM (B mE
BAEYITBEAEFRED .,

5 TYRTEMME - HRBRERIFREKE
G307 A o0 K B, RS W R 4B JY/T015-19961CP
B,
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#¥h hE AR, UERI R 2R,
EENESAHT HERENA®E, BLELEY

BTES¥mEd., £15 C,MERFIANE
K. HLEEYBTERBZ ;7 20 CoE, 3% 4
A4 EEYRES EKs5 d@LEKEYET
EETRBE., 25 Ch, %3 dHEZEEY
BES BEEFNEBNER BLEEYETE
BHELO.ETHRES. SERR. EEEFRRE
MAG BALXEREFBY. BiEBEMR A
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Fig. 1 Effect of temperature and culture time on the lig-
uid fermentation of C, militaris

2.1.2 AR pHENAKRAHAEEFARNGY
1 KT REASE R pH EX R BERREE W,
K% HE T 5.5,6.0,6.5,7.0,7.5 % 5 4 pH ¥
B TEA IR E (20 CYRMBRIRE T H5F 4 do L
HEzktyE. 4R AHE 2. pHEES55~7.0
BL.BEE pH EM AR, BLEEY BZHE . A
3.611 g3 /m% 4.06 g, 2 pH {HF] 7.5 6, F22 &
EY RRERE 3. 28 g, BRI R RHRE pH
BEAHT7.0,
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Fig.2 Effect of pH on the mycelium weight
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HEEREABRES RAKRER 2.69 15, 2&
SEAREAY 3. 79 MF, R 421K 150.83 5. BREM
RESBREUELERS, KAREKRZ, THHR
BENAHEEESTRENI BN /2 5hH, Bk

FHERMREHRESRERIK.
1 AAHERRATRARTNRARSY
Tab.1 Effect of medium on the content of cordycepin and a-
denosine by C. militaris
(mg/g)

BRES KKRE THARE #G4%F @Fak

3.37x 9.05% 2.39+ 0.06%

HER 0. 007 0.018 0.007 0.001
B 0.42+ 0.25% 0.53% 0.15%
0. 001 0.002 0.004 0.001

2.2.2 x¥58 RABRKBR.ZEARHEST
SEEEB, B ER R4 R R E AL -5
(Cordyceps militaris polysaccharide-50, CMPS-
50) F 4% B B K £ BE-90 (Cord yceps militaris poly-
saccharide-90, CMPS-90), £ % B B 8 ¥ I & 7+
HERBERESHEBASMEZRERES R, K
KRAEZERESRER SONHEHM 0N HE
B R 84 Bk 30. 17 pe/e F19.27 pe/g.
SONMZRNTRESHE THRERMK, W RKE
BEEN 3. 4%, ONHEZHUBEL KN TESH
BAK, HRKHFR 18.01%., AKMELEHR
[ % B A 5 R B 5k CMPS-50>CMPS-90, T &
W (0 T ) IR R Z 4 4 TR B 0 CMPS-
90>CMPS-50, L% 2.,
£2 HHEZHNARBSY
Tab.2 Content of polysaccharide in Cordyceps militaris cul-
tured by different medium
(ug/g)

WAL AXAHE THATE HEHE Hak

50%E £ 30.17t  1.05% 3.95+  4.06%
CMPS-50 0.562 0.026 0.105 0.148

W0%HEERE 19.27+ © 5.65% 5.48+  3.47+
CMPS-90 1.087 0.398 0. 355 0. 030

223 x¥m HEBUDHEENERGR
BrR:Ud#Akb DHERKNRERER, EF
67.19 pg/g, THAEMHERERH D-HERE
B8R, 4 51k 43. 21 pg/g #139.53 pg/g. X
KB E A, N 28. 73 pe/g, WA 3.

D-HEMAESH (ugg)

AKAE FHRE KHRE ®Ls

BRE
B3 SHEFHEHENRARSH
Fig.3 The content of D-mannitol in Cordyceps milita-
ris
2.2.4 BEMLHHEILEHE(SOD) ME4TTLE
), T3 BB SOD KB L IE 18 5 - 3% ) 846. 35
U/g. LAJG IR g 8 %2 36 B B 470.01 U/g, Kk Ht
£ 386.15 U/g, M 228 SOD L &K, RAE

16.59 U/mL,
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Fig. 4 Superoxide dismutase activity in Cordyceps mili-

taris
225 FHAAE EERLGW 16 BT PE
TE, K3,

%3 AEAEHRTYRTENRESH

Tab.3  Content of minerals in different C. ordyceps samples
(ug/g)
THETE Lk rE  Gm  mak
£5(Ca) 270 238 156 161
8 (Mg) 574 442 508 715
BP 190 1240 1370 282
(KO 287 1 350 1 820 1 380
M (Na) 77.90 212 189 274
% (Mn) 13.50 33. 60 22.80 2.24
2 (Fe) 10. 40 76. 40 46. 20 231
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£5H
#%3

H(Cw 2,77 15. 40 12. 30 0. 87
8 (Zn) 29. 50 240 172 12. 40
#(Cr) 0. 96 1,19 2.70 1.18
i (Se) 8. 50 14.91 10. 93 ND
£ (AD 3.77 4,18 4.30 4.23
#(Cd) 0.03 0.14 0. 07 ND
#(Pb) 2.12 5.20 3.38 0.16
#(As) 1. 14 1.52 3.45 1.71
F(Hg) ND ND ND ND

ND: A& #l

Hp B . BH.ANNSBERREE. R
HESGHE AHESERS, 2 FIEF1 370 ug/g M
1820 pg/g. RAKBEHFHEERS,. L H 270
pg/g. NEBEBWERLE, X 274 pg/g. £
BB AGRFLEN THHEELE, 252
K. BB, HPT@Ea s .
HEBHRESRES. R HAKBETELRE
AENEAF—EWEE ERMNM 4 A HE
RS oR, JR S BOER B AR, TR KRR B .
3

% &

EERAT VB EBEEREFEMELA
W E S T R J7 kot A KR 55
BRERE RO RAFTELA. DATHRE SR
ERAEMERCOBESER SREEFER
AZAR ERGBFPRB HEFRTARERE
WERMERG R TR, ER SBAEFEZE
FEEBI GG . 15 @ <Ak EA B WK
R EEHE N, FIE 55 BL A A RO 4 8% 3R B R 9 FE 53
PEIR A, AT X BIRE RBEMH B, S5REH,
REERENEA T RGH"EHR, £20 CTHF
96 h B AT 35 B B 47 o & BEBUR L T 4R 18 Y “ IR % 28
BREGFE REGEE) RELRBENEN 24~28
CTTF3E3 96 h,

REGEEMEFERE KERTHET X
K EBRDKMEREREREHEAERR. &
REH, KARFBERENERURET RLE
KB®R, FEE™ENARRRE A KEANRE. &
DRARE. BR(—BREEEREH RRAE
MBEERE HH TEEERAIREZAFRES
T.EHm BREOEEHNELW, ERALARTL 4L

AR RX. MELEHTREERAEAMK.ZE
RMENEAZREYTEWEELMA TLAT
W ENEHM. EERTAHRELE
MTRFEFWERENREER ERERN 44
R TEGAENFRENEFERTRMTH
EFA XEARATEEEFHEREMNERIRE.

WHETSHEEENERRY . MBER G-
BMEBREMZE) HRERD-HER . S8 . EE
BB (SOD) . ZM AL FERAER . ME T
EREEERE,

HREREXH AWM AN REHESPRERMY
SEHBTARARXDAEENS R, X 5CMEMNS
R—mi, R LS BAGMRERENSER
By AKBRERZ, THEAENIHBELAEPZE
M12ER ek P RERNBRENRE S RE
HERAK.

RELEEHIEMNEREHYHRZ -, 58
£H. EEF0XHEEM OV EHERA, b
TANTHEHRPEIHHEESRER. FRER,
WAENESHESESTAUEEY, hEROD-H
BRORAHEXFIEHNRBHZ— TR ¢ HAHE
HERPHEERSEHERTAREELAERM
77.27 pg/g",

Figh g SOD MBLLIE 1B H, 25l
AMIEHEN LM, KAREW 2.2, HLEM
515, BAFL&R M, ATH 3 MR E SOD Bt iE
HRRABREX BB ERHBRLE RE LKL HEDY,
ZRRUETX—FR. THRAES SODBHIEN
B RATEWGRLEAEHGHEAZRES.

W B AR T Z R BT REER, P
BUEVRERERITEERFFI=ETANES
BAZ—. EEXRNE 16 FFYTE,. HPE.
BB AAMETELRERET. S ERH.EN
FEASBES: KXRETESHHEESREE, K
3270 pe/es AR ABBEHORELE. BHE
WE A RHFEPP Mg EBER, HHEIER
5% P.Co .Fe.Cu X!, L1 & 18 A 4 FF &
THHELR TR ARG ... BB B0
. RO BARIELRTE . N GEKEE —F
WEE. MEFEEFRMMIITERP.ELBTE
SERRMK, HEPRTERE B, B7REHEF
BANBEHRERERMAELER.
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