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Optimization of Hot Water Extraction Conditions from Hericium erinaceus

Mi-Ae Choil, Nan-Young Park’® and Yong-Jin Jeongg'

IDept. of Hotel Culinary Arts, Yangsan College, Yangsan 626-740, Korea
2Keimyung Foodex Co. Ltd.,, Daegu 704-701, Korea
*Dept. of Food Science and Technology, Keimyung University, Daegu 704-701, Korea

Abstract

Response surface methodology (RSM) was used to monitor characteristics of hot water extracts from Hericium
erinaceus. A central composite design was applied to investigate the effects of independent variables, extraction
temperature (X;), sample ratio (X2) and extraction time (X3) on dependent variables such as soluble solid (Y)),
total phenols (Y3), crude protein (Y3) and electron donating ability (Y.) of the extracts. As the sample ratio
increased, the soluble solid content increased, while extraction temperature played a minor role. As a whole
total phenols and crude protein contents increased with increasing the sample ratio. Electron donating ability
increased in proportion to extraction temperature and sample ratio, which didn’t increase at certain period.
Then ranges of optimum extraction conditions for maximized physicochemical properties were 91.5~96.5°C in
extraction temperature and 3.5~4.2 g/100 mL in sample ratio. Predicted values at the optimized conditions were

coincident with experimental values.
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Table 1. Experimental data on functional properties for water extracts of Hericium erinaceus

. I )
Extraction condition’

Soluble solids

Total phenols Crude protein Electron donating

Exp. Temp. Sample ratio Tlrpe (%) (mg/mL) (mg%) ability (unit)
No °C) (g/100 mL) (min)
1 85(-1) 2(-1) 90 (-1) 1.01 26.24 1114.73 37.7
2 85 (-1) 2(-1) 210C 1) 1.56 26.09 962.36 35.1
3 85 (-1) 4( 1) 90 (-1) 2.02 43.42 1214.16 204
4 85 (-1) 4(C 1D 2100 1) 2.08 41.00 1238.66 14.1
5 95 (1) 2(-1) 90 (-1) 0.89 32.55 1079.23 52.6
6 95 (1 2(-1) 210 1) 1.29 32.29 1053.02 55.0
7 95 ( 1) 4( 1) 90 (-1) 1.71 56.16 1072.21 66.4
8 95 (1) 4( 1 210( 1) 1.94 60.32 1053.93 59.9
9 90( 0) 3(0) 150 C O 1.74 48.61 1208.16 63.6
10 90 (0 3C0) 150 ¢ 0) 1.76 43.74 1197.90 63.2
11 80 (-2) 3(0) 150 ( O 1.49 34.14 882.10 49
12 100 ( 2) 3C0) 150 0) 1.56 44.04 1108.62 64.1
13 9 (0 1(-2) 150 ( O) 0.15 15.76 803.09 33.8
14 90( 0) 5(2) 150 ¢ 0) 2.73 60.64 1144.06 28.0
15 90 ( 0) 3CO 30(-2) 1.77 41.49 1259.03 60.6
16 90 ( O 3(0) 270 ( 2) 1.55 42.18 1155.13 65.9

"The number of experimental conditions by central composite design.
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Table 2. Polynomial equation calculated by RSM for extracted Hericium erinaceus

Dependent variable (Y,)

The second order polynomia]l) R? Pro>F

. Y1 = 6.0737-0.1405X, +0.8662X7-0.00016Xs +0.00075X2-0.0015X, Xz
Soluble solids (Y1) -0.0025X%+0.000008X,X3-0.0013X2X3 + 0.00001 X5

Y, = ~492.8346 + 11.7457X,-21.0537X2-0.1499X3-0.0709X 2 + 0.4787X X
Total phenols (Y2) ~1.9937X7 4 0.0025X, X3+ 0.0053X2X3-0.0003X4>

Crude protein (Y3)

Electron donating ability (Ya)

Y3 = -15465+ 336.5017X, + 1158.27X>-5.4912X3-1.7267X,°-9.5460X 1 X>
-48.5387X2" +0.0347X1 X3+ 0.3850X2X3 +0.0027Xs”

Yi = -2223.003+50.5075X,-77.5125X2-0.1006X5-0.2890X* +1.4250X, X2
-8.1250X," +0.0020X1X5-0.0262X2X5-0.00001X5°

0.8545 0.0554

0.9722 0.0005

0.8020 0.1196

0.9743 0.0004

Uxy: Extraction temperature (°C), Xz Sample ratio (g/100 mL), Xs Extraction time (min).
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Fig. 1. Contour map of soluble solid (left) and total phenol (right) in water extracts from Hericium erinaceus.
Table 3. Predicted levels of extraction conditions for the maximum responses by the ridge analysis
Responses b X7 X3 Max.” Morphology
Soluble solids (Y1) 88.82 4.90 115.15 2.53 Saddle
Total phenols (Y2) 122.58 991 352.94 96.30 Max.
Crude protein (Y3) 89.15 3.22 31.17 1263.76 Saddle
Electron donating ability (Ys) 96.35 3.57 63.93 7025 Saddle

n . X ]
Extraction temperature in the maximum response.

2 .. .
Sample ratio in the maximum response.
3Extraction time in the maximum response.

Maximum response.
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Fig. 2. Contour map of crude protein (left) and DPPH (right) in water extracts from Hericium erinaceus.
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Table 4. The optimum range of water extraction conditions
for response variables” yielding optimum responses by super-
imposing of contour maps for Hericium erinaceus

Extraction Sample per

Extraction
temperature solvent time (min)
(°C) (g/100 mL)
Optimum ranges 91.5~96.5 35~42 120

USoluble solid (96), total phenols (mg/mL), crude protein (%),
electron donating ability (DPPH, unit).

Table 5. Predicted and experimental values of response
variables for water extracts from Hericium erinaceus at a
given condition within the range of optimum extraction
conditions

. b Predicted Experimental
Response variables values values
Soluble sotid (Y1) 1.77 152
Total phenols (Y2) 55.76 53.30
Crude protein (Y3) 1,143.49 1,350.00
Electron donating ability (Y4) 56.18 50.04

USeluble solid (%), total phenols (mg/mL), crude protein (%),
electron donating ability (DPPH, unit).
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