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Optimization of extraction of cordycepin from Cordyceps pruinosa by
response surface methodology
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Abstract: [Background] Cordyceps pruinosa is a traditional medicinal fungus, which has many
kinds of pharmacological effects such as anti-radiation. Cordycepin is an important bioactive
compound of this fungus. [Objective] The influencing factors of cordycepin extracted from
Cordyceps pruinosa were studied, so as to provide reference for the preparation of cordycepin from
the fungus. [Methods] With extraction yield of cordycepin as the target, the response surface
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methodology was used to optimize the ultrasonic extraction process. The effects of ultrasonic time,
liquid-to-solid ratio and ultrasound power on the extraction efficiency were studied using single
factor experiment, then a three levels of response surface methodology experiments was chose to
optimize the extraction process. [Results] The results showed that the optimum extraction conditions
were: ultrasonic time 606 s, liquid-to-solid ratio 45.9:1, ultrasound power 400 W. A cordycepin yield
of 6.136 mg/g was obtained under this condition, which was close to the model predicted value and
showed the fitting equation was good. [Conclusion] In this experiment, the extraction conditions of
cordycepin in Cordyceps pruinosa were studied for the first time, which would provide reference for
the production of cordycepin from Cordyceps pruinosa and be helpful for deep use of this fungus.

Keywords: Cordyceps pruinosa, Cordycepin, Extraction technology, Response surface methodology
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Table 1 Factors and their coded levels in response surface
analysis

‘ IR
E.R% i Coded levels
Variables Symbol =) 0 1
PRI ] A 5 10 15
Extraction time (min)
WL B 30:1 4011 50:1
Liquid-to-solid ratio (V/W)
HAFE TR C 350 400 450

Ultrasonic power (W)
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Figure 1 HPLC spectra of standard cordycepin and
Cordyceps pruinosa extract
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Figure 2 Effect of extraction time on the extraction
efficiency of cordycepin in Cordyceps pruinosa
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Figure 3 Effect of liquid-to-solid ratio on the extraction
efficiency of cordycepin in Cordyceps pruinosa

23 WBENENEZERT HEZREIMRAEN
PLIKRIET, WOk 40:1, 433104 250, 300,
350, 400, 450 W LA FEH 10 min, M5E 22
R U ZRRECR, S5 4. NE 4 LA,
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Figure 4 Effect of ultrasonic power on the extraction
efficiency of cordycepin in Cordyceps pruinosa
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*2 MEESHHERER
Table 2 Experimental design and results for response
surface analysis

s, 5 c FIECERTEN
No. Cordycepin yield (mg/g)
1 =il =il 0 5.322
2 1 -1 0 5.125
3 -1 1 0 5.795
4 1 1 0 5.706
5 -1 0 -1 5.652
6 1 0 -1 5.563
7 -1 0 1 6.143
8 1 0 1 5.352
9 0 =il =il 5.188
10 0 1 -1 5.747
11 0 -1 1 5.161
12 0 1 1 6.048
13 0 0 0 6.036
14 0 0 0 6.122
15 0 0 0 6.102
16 0 0 0 6.114
17 0 0 0 5.988

*3 EVEAARAFESN
Table 3 Analysis of variance for the fitted regression
equation

FERE T e
df Mean F P>F
Source Sum of squares

squares
Fi# Model ~ 2.120 9 0.240 21.49 0.0003
A 0.170 1 0.170 15.48 0.005 6
B 0.780 1 0.780 71.18 <0.0001
Cc 0.038 1 0.038 3,50 0.1037
AA 2.92E-03 1 292E-03 0.27 0.6221
BB 0.120 1 0.120 11.22 0.0122
CcC 0.027 1 0.027 245 0.1615
AB 0.210 1 0.210 18.90 0.0034
AC 0.560 1 0.560 50.67 0.0002
BC 0.130 1 0.130 11.47 0.0116
Fe2 0.077 7 0.011
Residual
Eien 0.063 3 0.021 6.25 0.0545
Lack of fit
afiisos 0.014 4  3.38E-03
Pure error
S Total 2.200 16
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5 Bf[E. A bE XS 4R BUSSUSR B = 4E e 5y [ B (A) Fn
=4 E(B)
Figure 5 3D response surface figure (A) and contour map
(B) of effect between extraction time with liquid-to-solid ratio
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Figure 6 3D response surface figure (A) and contour map (B) of effect between extraction time with ultrasonic power
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Figure 7 3D response surface figure (A) and contour map (B) of effect between liquid-to-solid ratio with ultrasonic power
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