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Study on ultrasound assisted ionic liquid and cellulolytic enzyme extraction

of collybia albuminosa polyphenols and its antioxidant activity

JIA Qingchao
(School of Food Science and Engineering, Zhengzhou University of Science and Technology, Zhengzhou, Henan 450000, China)

Abstract: [ Objective] This study investigated the extraction technology and antioxidant activity of polyphenols using collybia albuminosa as
raw material. [ Methods] Two methods, ultrasonic-assisted ionic liquid extraction (Q method) and cellulolytic enzymatic extraction (S
method), were employed to extract the polyphenols from collybia albuminosa. Using polyphenol extraction yield as the evaluation index, single
factor test and response surface optimization method were applied to determine the optimal extraction conditions. The antioxidant activity of the
extracted polyphenols was also analyzed. [ Results] The optimal extraction process for the Q method involved a solid-liquid ratio 1: 17 (g/mL),
ionic liquid volume 2.5 mL, ultrasonic time of 13 min, and an ethanol volume fraction of 66%, achieving a polyphenol extraction rate of
(19.93+0.12) mg/g. For the S method, the optimal conditions included a solid-liquid ratio of 1:26 (g/mL), cellulase dosage of 15 mg/g, water
bath enzymatic hydrolysis time of 42 min, and ultrasonic time 18 min, with a polyphenol extraction rate of (11.42+0.16) mg/g. Therefore, the
extraction rate of Q method was 1.74 times that of S method, the ratio of solid to liquid was 1.53 times that of S method, the ultrasonic time
was 0.72 times that of S method. The antioxidant results showed that under different mass concentrations, the DPPH+ and - OH clearance rates
of polyphenols and V. were in the following order: V.~>polyphenols extracted by Q method™>polyphenols extracted by Q method, when the
mass concentration was 5.0 mg/mL, the clearance rates of DPPH* and *+ OH extracted by Q method reached the maximum, which were 87.27%
and 77.21%, respectively, indicating that the polyphenols of collybia albuminosa had good antioxidant properties. [ Conclusion] The Q method
is a time-efficient and material-saving approach for extracting polyphenols from collybia albuminosa, offering significant application potential.
The polyphenols from collybia albuminosa exhibit excellent antioxidant activity, suggesting their value in food and health applications.
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Figure 1 Q method single factor test results

1 & 1 Ce) AT, 22 W £ 003 B 25 3 7 YRR A L 17 384
JEL e B TH)E R RS R ELU 2.0 mL A, 48 BUCR A 1) 5
K, H16.193 mg/g. & F AR FL T 2.0 mL B, $2 X
Vo T 8 B /N VR TR TR T 0 L RE RS AR A B B BTG
AT 40 PR, 0 5 B YA s WA T T 2 I I L 0
FI 0T M B IR RS T 2.0 mL I R O 6 EE
K, T A TS B XA B AN YA RE 08 S L IS TR
VA o G M B 2 T 1) IS RE L AR T 2 W (R B
A, B IR R B % 1.5, 2.0, 2.5 mL 347K SE R 47 1R
N TS

HE &L 1(d) T 0, 2 1y 41 0% B R 7 A #90 RF 0] 1) 385
B FTHE TR, 7E A B R Y 15 min B S BCR
KB K, R 18.31 mg/g. 475 BT EIIK T 15 min A,
TR XS PN B 2 T 25 0 0 A i R B T ML A Bl B A
FH B T XA B 22 W 2 S5 I I R O X I ] e T
15 min B, B F 2 B S — Bl PO AN DL 1 A R B o 40
B — A5 B LY i B — 2 R R A A A L
Sy AT 3% 8] B S H 8 7 0k 9 28 fb AR = AR 1
B 1 P L2 22 W g AR B AR ORI .
BR8P A 1) 26 48 10, 15, 20 min 3 4 7K S 3 47 0 B 16

1l 1 Ce) BT, 22 M 1 B I 2 2 T A R0 B30 17 3
IR DR T R, SRR 4 ECh 60% B ik B i
KN 17.22 mg/ge i+ S BRI/ F KM, 78 1k
TG BN 40% B £ WKW FIARCHERR K B 2 AR 5 i T
SR PV TR, T O P\ P 2 T B ORI B L A
TR B30 T 4 18 R, 7K W VA Wl P 32 W s /S | 22 T 4
IR R 5 2 L BEARFR 43 B 1 60% B, XS HA B o g
PR P TR B R A BV L B L 2 5 L —K
SFEA R SEE W IBORREL Y, B, S B
TR B H% 50% ,60% , 70% 3 AN 7K - 7847 W 7 1 328 36
2,12 S¥ HIE 2(a) AT, 2 W R IR B R IO AR 1) 1Y
&S BT N RS, R ik #1225 (g/mL) B
Z AR BUR IR B e KM, 4 9.57 me/g. W FIH B 3G
AP T 2 T R AT 5T 4 VA AR B IO B G TR 3 n
H RS MR 22 1 I 37 2 3 B0 2 4 I 45 48 2k R G T AL 1
23 R O, i V9 3 4 e AR % AR I, 3 2 7 2F A 3K I ol
BT BRI VR 0T, XS AT 22 1 1) 2 BOR
I R $R 1:20,1:25,1:30 (g/mL) 347K S 3E 470
N T

H 1 2(b) AT A1, 22 i £ B3 B A5 21 24 22 T i A 11
Hom S 1T B, Y A 4 R i ik B

163



164

% K F§ DEVELOPMENT & APPLICATION

10.01
“tw / \.\.
w 9.0
=
¥z
®E 8.0
g
£ 70
~
=
6.0 L L L L L
1:15 1:20 1:25 1:30 1:35
FHI L
Solid-liquid ratio (g/mL)
(a) BHE L
10.01
D oost
j=I9]
£
MT 9.0r
B®E "
®E 85t o
5 8.0F
735030 50 60
7Kﬁ%ﬁ§fﬁ¥ﬁﬂﬂJ
Water bath enzymatic hydrolysis time/min
(o) KU A i fi)

A2 SHEHEZRKE

BEE 278 83 | 2024 5 12 A | AR5V

9.51
—“m 9.0F /'\
2 g5
M3
=E gof
®E
= 75,
g -
& 7.00
65— 10 15 20 25
21 2 RS N
Amount of cellulase added/(mg - g™)
(b) 54 ZEEUs 0t
10.07
Zoosp \\\
5 £ 9.0 "’
< 9.0t
2 E T
®E 85t
g
g 8.0
7395 20 30 40 50
R I ()
Ultrasound time/min
(d) HEa
R

Figure 2 S method single factor test results
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Table 3 Q method response surface experimental design

and results
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Table 4 S method response surface experimental design

and results
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26 0 0 0 0 19.43 26 0 0 0 0 11.36
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Table 5 Q method response surface model variance  Table6 S method response surface model variance
analysis analysis
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