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Abstract

This study was conducted to optimize hot water extraction process of cordyceps militaris for development beverage. Optimal
condition for hot water extraction was investigated with changes in extraction concentration and temperature by response
surface methodology. The content of soluble solid was effected with concentration. The efficiency of extraction for turbidity,
total sugar, reducing sugar and protein increased with low concentration. The response variables had significant with
concentration and the established polynomial model was suitable (p>0.05) model by lack-of-fit analysis. Optimal extraction
conditions as the limited conditions of 2.0~2.4% extractable solids, 1.5~2.0% brix, 114~120 pg/g total sugar, 10.5~110 pg
Jg reducing sugar and 110~115 yg/g protein were 95~100T and 4.0~4.1% of concentration.
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Table 1. The changes of total sugar, reducing sugar and
protein content of hot water extraction from Cordyceps
militaris by extraction time

jon . Etact Extraction i
Temperature Concentration Component ction time(hr)

© @O Togw 1 2 3 4 3
ol gr 732 754 818 641 7864

105 4 redcing sugr 082 0861 0889 0887 0950
proein 3792 3645 3667 364 385
total sugar 2568 2959 3057 3018
100 2 reducing sugar 0417 0371 03% 0412
protein 1951 1960 1960 2080
total sugar  7.039 7330 7500 7767 7525
%0 4 reding sugr 3909 3826 3607 3672 392

protein 5003 4859 4885 4903 5081
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Fig. 1. Changed of total sugar, reducing sugar and protein
of hot-water extraction from Cordyceps militaris dependent
on extraction frequency for 2 hours at 105T and 4%
concentration.
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Table 2. Levels of extraction conditions in experimental
design for extraction from Cordyceps militaris

. . Level
X; Extraction condition
2 -1 0 1 2
X; Temperature(C) 85 90 95 100 105

X, Concentration(%) 2 3 4 5 6

Table 3. Experimental data for brix, turbidity, soluble solid,
hue angle, total sugar, reducing sugar and protein for
different coded values of treatment conditions of hot water
extraction from Cordyceps militaris

Variables

No. Temp. Conc. iix N Sohllble Hie Total  Reducing
&) Turbidity  solid angle sugar  sugar ()
(%) (gl  (ugd)
10 45 149 T4 A 10 1220
20 24 274 BS 105 9% 9%
10 38 140 768 1R L2 1464
21 15 2881 W7 10287 981 1960
15 29 2066 R8 W1 108 147
15 28 2040 $0 10947 1026 10630
15 21 228 814 I13M® B 101
14 38 LT 67 128 UB 14268
25 26 3M 812 1543 919 14

04 58 1035 613 1047 1208 13646
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Table 4. Regression coefficients of second order polynomials®
representing  relationships between indicated response
variables(Yn) and independent variables of extraction
temperature(i or j=1) and concentration(i or j=2) of hot
water extraction from Cordyceps militaris

Variables
. . Soluble Total  Reducing .
Coefficients
§ :3 Turbidity ~ solid anHzlee sugar  sugar Z‘;e;)n
(%) gy (g
A0 1639 0775 3HT 695706 268109  TLOGA 1484120

Al 0% 0322 003 1509 5392 120 25649
/M 0616 213 -1212 18443 9305 0511 L3
Akl 0000 0001 0000 0079 0012 0007 012
A2 0000 0010 0018 000 07 0015 045
A2 0018 0349 005 2918 0430 0007 2357

YY,=8 +ﬁ‘13X+f1f‘/3,,XX+e

Table 5. Analysis of variance showing significance of effects
of processing variables on brix, turbidity, soluble solid, hue
angle, total sugar, reducing sugar and protein of hot water
extraction from Cordyceps militaris

F- Ratio
Process ;
vanapies i Tubidty  solid e ST sugr ()
® () (g
Exection 3 0710 9.187 L 2431 0483 08@ 2343
temperature
Concertration 3 2815%%  SLOBPv+ 49906+ 6048* 4204 14838 13489

*Significant at 5% ** Significant at 1%
#*% Significant at 0.1%

Table 6. Predicted levels of process variables yielding
optimum response of brix, turbidity, soluble solid, hue angle,
total sugar, reducing sugar and protein of hot water
extraction from Cordyceps militaris

Levels for optimum response
BN R e

® (g ()
R e B TR I b
Concentatin 1893~ 578 é;f,%) l (gég) (%62%’; o

Rsquare 09953 09788 09744 03458 07597 0929 0914
Significance 00001 00019 0028 00885 01947 0040 00281

Predicted 1352 1451 2371
value (3.466) (1330n  (1250)
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Fig. 2. Superimposed of contour map by response variables
under soluble solid is 2.0~24%, brix is 1.5~1.8, total
sugar is 114~120pg/g, reducing sugar is 10.5~11.0pg/g and
protein is 110~1154g/g.
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