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Extraction optimization for total polyphenols from Termitomyces fungi and the
antioxidant activity
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ABSTRACT: AIM To optimize the extraction for total polyphenols from Termitomyces fungi and to evaluate the
antioxidant activity. METHODS  With solid-liquid ratio, extraction temperature, extraction time and extraction
times as influencing factors, total polyphenols yield as an evaluation index, the extraction was optimized by Box-Be-
hnken response surface method on the basis of single factor test. Then the scavenging effects of total polyphenols on
hydroxyl, DPPH and ABTS free radicals, together with total antioxidant capacity, were determined. RESULTS

The optimal conditions were determined to be 1; 49 for solid-liquid ratio, 40 °C for exiraction temperature, 2.5 h

for extraction time, and three times for extraction times, the total polyphenols yield was 12. 64 mg/g. The scaven-
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ging rates of total polyphenols (100 wg/mL) on three free radicals were all more than 80% , as well as good total

antioxidant capacity in a dose-dependent manner. CONCLUSION

This stable and feasible method can be used

for the extraction for total polyphenols with strong antioxidant activity from Termitomyces fungi.

KEY WORDS: Termitomyces fungi; total polyphenols; extraction; antioxidant activity; Box-Behnken response

surface method
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Tab.1 Factors and levels

K
W= -1 0 1
A BRRLE 1:30 1:40 1:50
B 2 a]/h 1.5 2 2.5
C 4R IR E/C 40 60 80
D $EREY IR 1 2 3

2.5 REMNEHEH

2.5.1 DPPH [ i 2 35 B R o =" e 4
50 wg/mL DPPH ZEE# M, HX 100 pL, 5 50 pL
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Ay) /Ayl x100% THEIEERR (A, AFE R
G, Ay AN DPPH Z BRI OGHEE, A, A2
HEWWOCE) , UIKEHE4EAER E (Trolox)
PHEXT R, ST 3 Ko

2.5.2 BRILAmEIEERRDNESY B FeSO, ¥
W (9 mmol/L) . ZEE-/KiBRIEW (9 mmol/L)
%20 pL & T 96 fLik, HEMA 100 pL 8215
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JA 180 L TAEW, 25 FIXTHRFLA A S L 2848
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Fig. 4 Effect of extraction times on total polyphenols yield

3.2 Box-Behnken &y 5 @77 ZE R WLFE 2. KT,
i3 Design Expert 8. 05 # {44 47400 &, 15
FFE R Y =10.84 +0.224 +0. 14B - 0.037C +
1.7D + 0.284B + 0.085AC + 0.0134D - 0.2BC -
0.11BD - 0.42CD - 0.24A> - 0.027B> - 0.16C* -
0.95D%, Jr#4yHr W3 3, nJHIBLAL P <0.000 1,
KA P >0.05, BpkiE ZE (RP) 0.991 0, ¥
By ZH (Ry) 0.982 1, FUIRIRIFE @ n] 5,
AT T T 52 g 2%

Wi 17 17 43 A2 LI S iE i Design Expert
8.05 M, BEEMN T Z WENELL 1 - 48.89, f2
BORE 40 C, $ERPUNTA] 2.5 h, $REGRE3 R, H
TOTESERRERAE, BB E SRR 1 49, $RIK
WAL 40 °C, $RERETA] 2.5 h, $REORE3 K. P
17 3 fLERibise, W15 823K 12. 64 mg/g,
S TME 12. 26 mg/g FHIE (FHXTIRZEH 3.09% ),
KUIZBAR AR T 2
3.3 REAAEHR
3.3.1 DPPHERR% WK 6 W51, WEERRMEH
M2 TRV BE RS I iR s S R E ., TR

F2 AW RER
Tab.2 Design and results of tests
B C D Y B
s . . N
BB ARIBUS A BRPGEE RBUKE (mgeg™")
1 -1 1 0 0 10.32
2 0 -1 1 0 10. 58
3 0 1 1 0 10. 28
4 0 1 0 -1 8.50
5 0 -1 0 1 11.34
6 -1 0 0 -1 7. 69
7 1 0 1 0 10. 79
8 0 -1 0 -1 7.92
9 0 0 0 0 10.76
10 0 0 -1 1 11.93
11 1 0 -1 0 10. 44
12 0 -1 -1 0 10. 62
13 0 0 0 0 10. 88
14 -1 0 -1 0 10. 15
15 0 0 1 -1 8. 47
16 -1 0 0 1 11.17
17 1 -1 0 0 10. 38
18 0 0 0 0 10.91
19 1 1 0 0 11.30
20 -1 -1 0 0 10. 51
21 0 0 -1 -1 7. 60
22 -1 0 1 0 10. 16
23 0 0 0 0 10.91
24 0 1 0 1 11.48
25 0 1 -1 0 11.10
26 1 0 0 -1 8.10
27 0 0 1 1 11.12
28 0 0 0 0 10.73
29 1 0 0 1 11.63
x3I FEDW
Tab.3 Analysis of variance
RUE B¥IEFormm AmE ¥y FIE PiE
BiRl 42.759 2 14 3.0542 110.6351 <0.000 1
A 0.580 8 1 0.5808  21.0387 0. 000 4
B 0.221 4 1 0.2214  8.0202 0.013 3
C 0.016 1 1 0.016 1  0.584 4 0.457 3
D 34.646 0 1 34.6460 1255.0033 <0.000 I
AB 0.308 0 1 0.3080 11.1578 0.004 9
AC 0.028 9 1 0.0289  1.046 9 0.323 6
AD 0. 000 6 1 0.0006  0.0226 0.882 5
BC 0.152 1 1 0.1521  5.5096 0.034 1
BD 0.048 4 1 0.0484  1.7532 0.206 7
CD 0.705 6 1 0.7056  25.559 4 0. 000 2
A? 0.367 9 1 0.3679 13.3279 0.002 6
B? 0.004 7 1 0.0047  0.170 2 0. 686 2
c? 0.172 7 1 0.1727  6.2555 0.025 4
D? 5.846 9 1 5.8469 211.7946  <0.000 1
¥ 0.3865 14 0.027 6 — —
ST 0.356 6 10 0.0357  4.7739 0.072 7
PED 0.0299 4 0.007 5 — —
M 43,1457 28 — — —
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