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Optimization of Ultrasonic Combined Microwave—assisted Extraction of
Ergothioneine in Pleurotus eryngii by Response Surface Methodology
MO Yu-li,LI Ya—huan, WANG Yan,HU Jing—jing, ZHANG Yi-xin, WANG Jie"

(College of Food Science,South China Agricultural University , Guangzhou 510642 , China)

Abstract : In order to optimize the extraction process of ergothioneine in Pleurotus eryngii ,the effects of drying method, liquid to
material ratio, ethanol concentration, microwave conditions and ultrasonic conditions on the extraction of ergothioneine in
Pleurotus eryngit were studied with the content of ergothioneine as indicator. And the response surface methodology which was
based on the single factor experiment was conducted to obtain the optimum formulations of extraction of ergothioneine in
Pleurotus eryngii.The results showed that the content of ergothioneine in Pleurotus eryngii was(0.20 £0.02) mg/g wet weight
after vacuum freeze—drying, which was significantly higher than that obtained by hot air drying (P < 0.05) , but it was not
significant difference with fresh Pleurotus eryngii( P >0.05).This indicated that the vacuum freeze—drying treatment could well
retain the ergothioneine in Pleurotus eryngii.The optimum conditions for the extraction of ergothioneine in Pleurotus eryngii by
ultrasound combined microwave were as follows: Liquid to material ratio 48:1 (ml/g),53% ethanol, microwave conditions
(500 W,65 °C,5 min) ,ultrasonic conditions(450 W,5 min).Under this optimized condition, the extraction of ergothioneine
was(3.79 £0.02) mg/g DW,and the error with the predicted value was within 1% .The optimized process conditions obtained
in this study had certain feasibility ,which could provide reference for the extraction of ergothioneine in edible fungi,and had
broad application prospects.
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20205 5014 145



I@&sﬂ@h‘«i

Science and Technology of Food Industry

223 PAUTIRAGESE AE 4 WTLIE Y, Z A
B R A A SO D1 R T v AR S B TR e T
Wy ANy 500 W, Hak I B o fE, S (2.02
0.03) mg/g T H; AKSEIG R )&, H & RS 18 T K,
HHZER AR (P >0.05) . XA Al BEJE N 2 1
WeTIR B — e AE I, 7T LASR AR 2 % 17 e ok T
2 O B0 2 B BE T A5 AT RO 3 RO A i i 5 ) iR
R 2 At )y Sl e — s BYE RS AT T g
T 2 fr st N B SR A, BRAE T RO B — B o A2 A
G DAL, (A S R BRI . BT D R ] 500 W

2.1

d
cd

cd &
be —
1.9+ b

20

i
. a

1.7+

Z A K B (mg/g DW)

1.6

160 260 360 460 560 660 760
T TN ZE(W)

P4 TR0 22 FA e R 5 o 52
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Fig.7 Effect of ultrasonic power on content of ergothioneine
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Fig.8 Effect of ultrasonic time on content of ergothioneine
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Table 2 The results of response surface experiment

1 - — 1 ("‘ggigw) BRI/ O IR T T 25 9 RE R2
2 0 _1 1 3.60 B8 R i, AT X I ) A5 v 2 BV RSARG ], T DR 3R
3 0 0 0 379 [E] i 22 BAE ST . & 9~ & 11 PR & Z (8l 1)
4 0 0 0 3,65 i 3 T 2R M AE TR 2R, ARl 9~ 18] 11 AT, AB (AC
5 1 1 0 279 BC 28 HAE X T2 #f1 6 PR %) B2 B (9 35 i 34 4 5
6 ) 1 318 55 2T aE R —E
7 0 0 3.69 232 FARRBUT LA E RUE i o
8 _1 0 _1 3.49 H R GBI T2 54 - ok Lk 48.12: 1 | 2, 1%
9 1 1 0 2.65 WP H 53.46% KB ) %8 447.87 W, I I 2 £ 7 A
10 0 0 0 3.76 WIMME A 3.78 mg/g T H . NI HSLIG AT, X%
11 0 0 0 3.70 S AT AN B ) PR, B kL L 48 1 L EE L SN
12 1 0 1 2.90 53% B 450 W, d FHIZ R SR T 3 K-
13 0 1 1 3.31 A5, T A4S 1 22 A B L& i 2 (379 £0.02) mg/g
14 1 -1 0 3.50 T, S TAE (3.78 mg/g T8 ) IR2ETE 1% LAY, 1IE
15 1 0 -1 3.08 IIZ G R A AT 4
16 -1 1 0 3.39 3 £
17 -1 0 ! 270 LA TR T B v S 8 W DR 1
i It 22 90 A1 AR BT, 45 80 R A A Ty AR PH T A T A B SR 25 B2 R
R RS S B 25 M R AE SR IR L, i FH B B R S G
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Table 3 The results of variance analysis
Z 5K SEJ5 Al A Sy FAE P
F 5 2.78 9 0.31 38.13 <0.0001 **
A 7.20 x10 3 1 7.20 x10 73 0.89 0.3773
B 4.50 x10~* 1 4.50 x10~* 0.06 0.8205
C 0.43 1 0.43 53.36 0.0002 **
AB 0.53 1 0.53 64.86 <0.0001 **
AC 0.09 1 0.09 11.48 0.0116 "
BC 0.33 1 0.33 40.80 0.0004 **
A? 0.61 1 0.61 75.12 <0.0001 **
B? 0.27 1 0.27 33.85 0.0007 **
C? 0.37 1 0.37 230.81 0.0003 **
sk 0.057 7 8.01 x10~°
H B 0.044 3 0.015 4.63 0.0864
GliiR 2 0.013 4 3.17 x107?
MR 2.84 16

TE:JUE REL R =0.9800, T JLE REL R, =0.9543, + P <0.05, 225 3% ; #+ P <001, 23R 3.
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Fig9 Response surface curve and contour of the interaction of liquid to material ratio and ethanol concentration
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Fig.10 Response surface curve and contour of liquid to material ratio and ultrasonic power
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