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Optimization of the extraction process of cordycepin from
Cordyceps militaris culture medium
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Abstract: [Objective] The study was conducted to enhance the extraction yield of cordycepin from
Cordyceps militaris culture medium. [Method) Taking C. militaris culture medium as raw material, the
quadratic general rotation unitized design method was used to analyze the influence of extraction tempera-
ture,extraction time, water material ratio and pH value on cordycepin extraction yield. The model between
yield of cordycepin and the four factors was established, single factor and interaction effects were analyzed,
and the optimum conditions of extracting cordycepin by optimizing the technological parameters were ob-
tained. [Result] The influences of four studied factors on the extraction yield were in a descending order of
water material ratio > extraction temperature >pH value > extraction time. The yield of cordycepin was
1. 32%, when extraction temperature, extraction time, water material ratio and pH value were 63.3 “C,4. 8
h,36. 8 and 6. 7,respectively. [Conclusion] The technology obtained in this study improved the extraction
of cordycepin from C. militaris culture medium.
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B A (Pyrenomycetes) , % i i H (Clavicipitales) , IR KL TP 2 B BUSUR — SR B i VL AR
Z ff1 # Bt (Claviciptiaceae) , 5 J& (Cordycps) . 5 Ko R TR AT ) R PR IR B BT B R AR AR AT
K MEF (Cordyeeps sinensis) [l Jg SR, U Hy o PE USRS A AR R A AR 5 K AME A
) 3= 2 F oA B ZE (Cord ycepin) B ELTR | H I BRI T 7 ol g A AL & g . DR L, AR BF 5T LA
LA O A AL B AR (SODYP Y, HU R &R B K 35 T A T Ry JEORE SR FH BROK R 1 4
3/ A R T (3'-deoxyadenosine) » 7 & & L A 1Y HEE 0 5 e #AOK R B R 0 3 R R (R U
AT AW, B e S8 A e, = — R A% 2R Ak JBE 4 B[R] OB e S B O pHD #E AT —GE
FOLHA TR CoHu N O 43 F i 251 u, il BER A AR Uik U R R EUT. 2 248K,
PE . SRR EIR B R IR Y 5 27 230~231 “C L2840 Sy DA SRR A8 1% 55 ) 4 5T rp B B R R R AR
e KWK R 259 nm™ P

How 1B POM R B0 BE L R T SR e ) N
RE AN mRNA B35 2 Ao get™ 76 6 | A 3 L MRSTrk
TEIT L B 5T B R AT 3 I AR K 58 o B .1 # M
SRR g o} VN i (G A o LG 7 T A ] PL/INZE SRy 3 2 Rt I i o R AR % AR R A AR
SR H T R A PR AR R R, B R J5T o F PG b AR RBE K 27 2 i B 2% 2% B G 2R ) Bt
AR AR L m S T M A o R R R AR R R 200 o A B A 60 C AT,
AU BT, A5 A 0 i ol B A % 7 9 4 ik o B, o fLAR 0,177 mm T 5 4 .
S A R Y R R DA S e A B T A Ly .2 RWgHRAZE
B AR IRFEARR R R B 2R 7 A B B R 1.2.1 &KE& RAHZwHEAREA G T X
e R R R O AR A 4R BORLEE () AR IR ()

BRI TR AR R SRR Z R mL R (@) () JRIGRK pH ()4 AS52 00 H#
Pl F B AR A i R R SR, W UL BRI kA R R 1 S R4 A AT IR SE R R R AR O 58 19 R 2R KoK
e VAR TCHRE L LK B8 ] 3 2 R s A Il gt v  (H &R R Fgmhs i 1,
P O K BT A ks R T A ] 9 Y A7 A A A B
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Table 1 Code table of factors and levels of the cordycepin extraction test

[ % Factors

Lot BEBURE (1) /C BERT I )/ WO () BEWLHE pH(r.)
Temperature Extraction time Water material ratio pH value
r(x2;) 90.0 5. 00 40. 00 8.0
1(xo; +4)) 82.5 4.25 33.75 7.0
0Cxo;) 75.0 3.50 27.50 6.0
—1(xo;—A4) 67.5 2.75 21.25 5.0
—r(ax1j) 60.0 2.00 15. 00 4.0
Aj 7.50 0.75 6.25 1.0
X;=(x;—x0;)/4; X;=0.132;—10.00 X;=1.33x;—4.67 X;=0.16x;—4.40 X;=a;—6.00

T r=25a0 a0 v, MIERE ] AKE x; 19 LK EKFFAKE,

Note:r=2;a2j x0; \x1; represent the upper level,zero level and the lower level of the factor j.

1.2.2 F & WEHRHRBGEEGAFES 2 ¢ 8T D A REREIUS R, C hy HUR i ik
HETE MR 3035 1 i GBI A AT . E (pg/mL) .V 3 BOR AT (mL) on Ry Bk A4
P AR BUR BT (o) RBUSEE] (o) VHORFHE () o BURE TR B IR R A L ) B i ()

PRBOR pH (e, s B T 18 15 K VA 5 vh R4 POk B X UK E e A A e R K g SR AT 4
PR ) G IR R PR IZE S .4 000 r/min g0y ML ESLHERRIUG R Y 4 A2 PR Z 8 85
15 min, B I V5 HEAT B0 2200 4 L 4 IR 20 () . FRBEEL, 2 B BN 5 R A2 AR TN R B R R TR R

R RS R, K RZ MRV R 0k — 22 X R A A B R AT A A 45 21 A U
) 6 JAE 5 3 T A O v AR R B R Y R T A%
D:(/><V7;<1o 1 000%s. b iﬁ? AT A e T AR U R R I R L TR
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1.3 HEZRHNKEIN FRCAD 55 AR B 4 1R B0 38 B vk 3 (Comg /1) A 46
L3 1 #R/Edeiikd & % PR IR B bR i BRI, ZHRER R N A, =72 076 C, —

(4l =98 % , Sigma /A #)) » F 2% 18 7K it B 5 Ht vk &
SRR 1,5,10,20,45 F1 85 mg/L (3 W, X 4%
it AT v R TR AE AR CHPLO) K I, i 4 A v h 25
1.3.2 H®EgtH &S HiEesT
12 000 r/min 0> 15 min LA 25 5 & 4K 2% B, 285
0.22 pm IEE EALEM .

K H Waters 600E & %08 AH (8 3% (245 600E
pump,600controller, 2487 25 #p K& M £% » In-line De-
gasser AF TEZR i S ML, Empower {4 i 5 45 45 &
) Ko B HOH R R R A o R R R HAR SR R
iBFE C18 A i shAH: HBE. Z I K IR L R
55 90; KM P : 260 nm; Hii# :0. 8 mL/min; #
W30 C i dERERE 5 L,

1.4 HiEREESH
K H DPS 7. 05 8 AF XT38 56 Bods AT 4

2 HRE g

HEEZREREREHEZNET
DI R e BE R 1,5,10,20,45 Fil 85 mg/L [
B FRAE R D HERE (5 LD A3 # 5 L B 3% 0 6 T

o g

2.1

2 441.1,R*=0. 999 6, 3K W 7F dt 55 K Jit it vk o
1~85 mg/L i}, W 1f A5 HBE 32 of i I VR 2
RIFMEMHXR.

B ZE R I it R DA R e Y 5 R 4 3k
PEIOAS 2 9 5 DU He B RE S ) HPLC 43 b7 25 5 W
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Fig. 1 Cordycepin standard curve of HPLC detection
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B0 X0 Xo X A1 X A [ E 5 7
Y=1.158 57—0.064 17X, +0.028 33X, +
0.07X,—0.04X,—0.016 73X} —
0.016 73X3—0.021 73X;—0.015 48X} +
0. 005X, X, +0. 01X, X; —0. 026 25X, X, +
0.013 75X, X, +0.022 5X, X, —0. 015X, X, .
2
1% 3 AL (8] 9 07 B K KR B FL = MSyp /
MS; =1. 710 70<<F, ,, (10,6) =7.874 1,2 % R
35 DLW R P o PR 3R X g 45 2R R R AR D AT
—A M AT AR UaRE =

MSyy /MSy4 =5.530 91>F, , (14,16)=3. 450 6,
BB R K BT R S S PR DU R fE
i B 4 A I 3R 5 R R RS RE AR .

X4 A5 e DA D I 2R R A 6 4 R (R
3) W] - S E RUORE L AR O pHL A i 11 )9 &
B3k B 2 KT (P<C0. 01) , 156 B 4 HC 7L B L
AP BOR pH G R R AR R A B BN
J2 1] B0 2 P DG AR 5 3 IO T) 7 i 11 0 2% ik 2]t
FH K (P<C0. 05) » B B 4 U (8] % H w5 R A5 R A
B F R

R NFEHEFEEFHAFERPRIAEIHNZREAEEASRITKIBEER

Table 2 Results of quadratic general rotation unitized design of cordycepin extraction from C. militaris culture medium
5 45 B RB R/ U, 5 5 B RER/ A, 5 5 W RER/ A,
Number Yield of cordycepin Number Yield of cordycepin Number Yield of cordycepin

1 1. 15 12 1.09 23 1.14
2 1.17 13 1.17 24 1.02
3 0. 96 14 1. 20 25 1. 20
4 0.98 15 1.10 26 1.22
5 0. 94 16 1.08 27 1.12
6 1. 24 17 1. 26 28 1. 18
7 0. 85 18 0. 89 29 1.18
8 1.08 19 0.96 30 1. 15
9 1. 16 20 1.19 31 1. 06
10 1. 29 21 0.91
11 1.08 22 1. 20
R3 ANEMAFHHERGEEZMIBERNATESN
Table 3 Variance analysis of results for the four factors on the yield of cordycepin
i H I M A FH_TE" ¥or F P
Ttem ss df MS
X1 0.098 8 1 0.098 8 23.213 2 0.000 2
X, 0.019 3 1 0.019 3 4.526 0 0.049 3
X 0.117 6 1 0.117 6 27.625 6 0.000 1
X1 0.038 4 1 0.038 4 9.020 6 0.008 4
X7 0.008 0 1 0.008 0 1.879 3 0.189 3
X3 0.008 0 1 0.008 0 1.879 3 0.189 3
X3 0.013 5 1 0.013 5 3.170 8 0.094 0
X7 0.006 8 1 0.006 8 1.608 9 0.222 8
X1 X, 0.000 4 1 0.000 4 0.094 0 0.763 1
X1 X5 0.001 6 1 0.001 6 0.375 9 0.548 4
X1 X, 0.011 0 1 0.011 0 2.589 9 0.127 1
X2 X; 0.003 0 1 0.003 0 0.710 6 0.4117
X, X, 0.008 1 1 0.008 1 1.902 8 0.186 7
X5 X, 0.003 6 1 0.003 6 0.845 7 0.371 4
[a] J9 Regression 0.329 6 14 0.023 5 F,=5.530 91 0.001 3
4> Residual 0.068 1 16 0.004 3
K4 Lack of fit 0.050 4 10 0.005 0 F1=1.710 70 0.163 2
%7 Error 0.017 7 6 0.002 9
A Total 0.397 7 30

2.3 HMERBENBERTFTZMBL
X J5 e (2) BEAT B AE AL RS A5
Y, =1.158 57—0.064 17X, —0.016 73X}, (3)

Y,=1.158 5740. 028 33X, —0.016 73X3, €]
Y,;=1.158 57+0.07X,—0.021 73X3, €))
Y, =1.158 57—0.04X,—0.015 48X], (6)
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Fig. 3 Simple factor utility curves of cordycepin yield from C. militaris culture medium
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Fig.4 Interaction effects of extraction temperature-pH value(X, X,) and

extraction time-pH value (X, X,) on the yield of cordycepin
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B AA AT fE—E R IO R, R R AR
SR PEBOR pH A 3G R U /0N 2 B A 4 I
— B B TR PR AR B A R TR g R AR
FEFEIOR pH AR B, 5 32 45 S Bl 2 4 IO B2 1)
Fh w0 2R PR IO pH — i i I 5 AN R
F R R AR,
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X,=0.697 8,

ZH TG 5 20 = 63. 292 3,2, =4. 761 4,
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