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Optimization of ultrasonic assisted cellulase extraction process of

Pleurotus ostreatus polysaccharide by uniform design
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Abstract: The Ultraction-cellulase synergistic extraction process of
pleurotus ostreatus polysaccharide (POP) was optimized by uniform
design method. Extraction temperature, pH, solvent/material ratio,
cellulase dosage, enzymolysis time, ultrasonic power and ultrasonic
time were selected to carry out the single factor tests. According to
the experimental results, better levels of these factors were chosen to
implement the Ujg(9° X 6%) mixed uniform design experiment to op-
timize the technology. The effects of the seven single factors as well
as their interactions on the POP yield were investigated. The optimal
process parameters were predicted and verified by using regression a-
nalysis. The optimal extraction conditions of POP were concluded as
follows, i. e. extracting at 25 °C, solvent/material ratio 22, pH 7.5,
using 0.5% cellulase, enzymolyzed for 6 min, and ultrasonically

treated for 69 min with 120 W. Under these conditions, the yield of
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the POP was up to (36.71+£0.46) %. This optimized extraction
process was feasible and effective.
Keywords: pleurotus ostreatus; polysaccharide; ultrasonic assisted

extraction; cellulase
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Figure 1  Effect of pH on POP yield
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Figure 3 Effect of solvent/material ratio on POP yield
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Figure 4 Effect of the cellulase dosage on POP yield
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Figure 7 Effect of ultrasonic time on POP yield
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] A2 BAE AT IRORHEE 5 pH B9 38 H5E T L G A B E] 58
7 e IR P 38 B AR R K SF- 2 22 A5 2R 1 5 ) 35 7 W 25 25 5
BEAN L BEBORE 4> 51 5 pH . N B L8 7S E R 38 BAE A
pH 4370 5 Jin it | Al e 18] 8 7S e (R] A 38 PR A o Al
5t A BT T () 32 AR N2 S s e B AR B 2R

RIS, f DPS 12,01 R840 AL 28 &R G045 3 et B % A
A R 107.43 WL R TR B 25.38 C Lk 22.12 0 1
(mL/g),pH 1 7.5, M ® & 0.5% , B i F 8] 5.13 min, #@ &
0[] 68.99 min,

x1 BAKEHGEHAREARSKER
Table 1 Factors and levels of U5 (9° X 6°) mixed uniform experiment design
X A ) X 42 B Xs WL X5 il i X i fife tf X7 R I
K ) X, pH fH
B/W B /C (mL/g) /% [ /min &)/ min
1 100 25 10 3.5 0.5 5 5
2 120 35 20 4.0 1.0 15 13
3 140 45 30 4.5 1.5 25 21
4 160 55 40 5.0 2.0 35 29
5 180 65 50 5.5 2.5 45 37
6 200 75 60 6.0 3.0 55 45
7 70 6.5 3.5 65 53
8 80 7.0 4.0 75 61
9 90 7.5 4.5 85 69

169



F325FIH 3K

8 45 « 39 23 B LA P P () I SR OT 2 2 T 2

F2 BAKEHHEHABRARRIRER
Table 2 The scheme and results of Ujg (9° X6%) mixed uniform experiment design
-l Z AR R/ %
KI5 X Xz X3 Xy X5 X5 X7
WM Y A
1 1 6 9 2 7 5 5 20.286 20.286
2 3 5 2 3 6 8 1 21.915 21.915
3 5 1 3 9 7 4 5 33.009 33.009
4 6 4 8 7 5 3 1 29.444 29.444
5 5 3 1 6 2 9 4 26.415 26.416
6 3 2 9 6 2 4 8 32.618 32.618
7 6 2 4 1 8 5 3 23.639 23.639
8 2 4 3 1 1 3 6 14.640 14.640
9 4 1 8 2 4 8 6 20.899 20.898
10 2 3 7 5 9 7 2 36.181 36.181
11 4 5 7 9 1 6 3 27.870 27.869
12 4 5 1 5 9 2 7 26.468 26.467
13 3 6 4 8 4 1 4 22.404 22.405
14 1 2 2 7 5 6 9 36.699 36.699
15 5 3 6 3 6 1 9 27.038 27.038
16 1 1 5 4 3 2 2 21.332 21.332
17 2 4 6 8 8 9 7 29.506 29.506
18 6 6 5 4 3 7 8 20.836 20.835
F3 BEEVEAZHEIESN 1T 3 YR IIE 52 56 . °F 4 2 W5 1 73 %6 (36.7140.46) %, 7]

Table 3 Correlation analysis of data model factors

P 1fi

GEESEE S CVEES " (EHIES (i P {H
IS

X, —0.5225 —1.5316 —0.1000 3 853.3395 0.000 2

Xy 6.629 4 1.469 0 0.100 0 3 765.784 7 0.000 2

X5 13.275 2 2.941 7 0.100 0 5 854.765 7 0.000 1

X7 0.935 9 3.318 2 0.100 0 4 704.996 9 0.000 1
X1 X 0.002 7 1.458 5 0.100 0 4 707.254 0 0.000 1
Xi X5 —0.0275 —1.003 2 —0.100 0 2 785.446 2 0.000 2
X1 X7 —0.0024 —1.386 7 —0.100 0 4 745.157 1 0.000 1
Xz Xy —0.0184 —0.3708 —0.100 0 1174.064 0 0.000 5
X2 X5 0.010 2 0.141 6 0.100 0 419.487 9 0.001 5
X2 X7 0.000 8 0.175 5 0.100 0 567.470 7 0.001 1
X3X, 0.000 6 0.015 4 0.100 0 192.994 0 0.003 3
X Xs —0.8058 —1.076 0 —0.100 0 3 567.542 1 0.000 2
X X 0.019 6 0.537 1 0.100 0 3 798.767 6 0.000 2
X X7 —0.040 0 —0.8457 —0.100 0 1422.6119 0.000 4
X5 X7 —0.0890 —1.1080 —0.100 0 4 014.897 5 0.000 2
X6 X7 —0.0032 —0.761 0 —0.100 0 4 502.453 6 0.000 1
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REH NN RE EN A NERM 4 A Z KB R, A
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S 4R WORE LB T vk 1 — 2 W] R U2 4 U 1
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AN IR AT /0 BE R T RE . RT D R RS i B D I O 2
WOV 2 2 0%, R 4 v 48 O L /b TR T AR L 4 A 3R o
] » A R
3 HiR

AR LUR A K1 50 B 45 38y By, 25 6 R iR
U 55 SR A5 B P A B A i R L SR O S R T
M B R 120 WL SRHUIR BE 25 CLi kL 22 1 1
(mL/g) ,pH 7.5, il 0.5% , [ilf f#% B 8] 6 min, &8 7 B [i1]

x4 ARRWMAEZEHHLLE
Table 4 Comparison of different methods

U " %EXHT R %%HX/E&
& /min  (mL/g) JE/C

ok 4RI 3.25 258 14.6 0 1 90
A 2 e 9.04 10 101 K

7 10.55 50 40 11 60

27 4 R LR 18,52 60 4001 55

AU F AR PR 36.71 75 221 25
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W REVHE vl Sk - 2 B 00 JF & R B Tl Ak A 7 R
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