13 451 1 4 i A A Vol. 13 No. 1
202241 A Journal of Food Safety and Quality Jan., 2022

(1. WREMEFEARZERE, R 450046; 2. FRMER Tl K28 M 54 TRR2ABE, AR 450002;
3. MIFHEE T e ok B SR S b, BEFH 473000; 4. R A SIS BEABRA ], BRI 462300)

B OE: B RO B RS BCSAR SR 0 T, R B AR B A PR TS A TR . TR LA
HRR SR}, BIAR BN AR bR, TERR ) . BEHALVE T, e R Rl b, ) IE A il X
AR SR T 2 Ak, R AR B (BT SR TE M TR Y . R AR B0 AR
JiniE 3.0%. R pH=6. B2 200 W, $REURE] 40 min, ZEMEMT, EHREIRAGEREN 6.79%., FHRHE
P 1) R T A I o e G R ) T TR 5, 214 5 AR B R ) T VAR R 200 pg/mL B, B AR BN 1,1- K3
-2- T 4 PF (1,1-diphenyl-2-picrylhydrazyl, DPPH) H i J& B i Bk %0 80.06% . X #2 A i L MR R N
73.28%. 458 IEACIKIIAOLAL T A AR SR A BRI TS, A9 S0 A SR B FLAT R P AT

KT SRR, o $REG BUENE Tk

Optimization of extraction process of Radix puerariae flavonoids by
microwave-assisted enzymatic method and study on its antioxidant activity
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ABSTRACT: Objective To optimize the extraction process of Radix puerariae flavonoids by microwave-assisted
enzymatic method, and evaluate the antioxidant activity of flavonoids. Methods Taking Radix puerariae as raw
material, the yield of Radix puerariae flavonoids as evaluation index, microwave-assisted, enzyme catalyzed, on the
basis of single factor experiment, orthogonal test was used to optimize the extraction process of Radix puerariae
flavonoids, and the antioxidant activity of Radix puerariae flavonoids was studied. Results The optimum extraction
conditions were as follows: 3.0% compound enzyme, pH=6, microwave power 200 W, extraction time 40 min. Under
these conditions, the yield of Radix puerariae flavonoids was 6.79%. The antioxidant activity of Radix puerariae
flavonoids increased with the increase of mass concentration, when the mass concentration of Radix puerariae
flavonoids was 200 pg/mL, the scavenging rates of Radix puerariae flavonoids on 1,1-diphenyl-2-picrylhydrazyl
(DPPH) free radicals and hydroxyl radicals were 80.06% and 73.28%. Conclusion The extraction process of Radix
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puerariae flavonoids is optimized by orthogonal test, and the obtained flavonoids have strong antioxidant activity.

KEY WORDS: Radix puerariae flavonoids; microwave; extraction; antioxidant activity
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Table 1 Factor levels table of orthogonal experimental design
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Table 2 Results of orthogonal experimental design

WS TURGW B C ke D RRAUN AR
Whnit/%  pH /W [A]/min  13%/%
1 2.0 4 200 30 3.62
2 2.0 5 300 40 5.76
3 2.0 6 400 50 6.02
4 2.5 4 300 50 6.53
5 2.5 5 400 30 3.78
6 2.5 6 200 40 6.78
7 3.0 4 400 40 6.57
8 3.0 5 200 50 6.45
9 3.0 6 300 30 443
k 5.133 5.573 5.617 3.943
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R 0.684 0.413 0.160 2.427
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Table 3 Variance analysis results

W% fﬁu AmE P PR B
A 0.774 2 24.968 19.000 *
B 0.226 2 7.290 19.000
C 0.031 2 1.000 19.000
D 11.456 2 369.548 19.000 *
W2 0.03 2

T * RN XS5 R IR 2 53 35 (P<0.05).

R4 TEERRAEX SR AR ENFM(N=3)
Table 4 Effects of different extraction methods on the extraction rates of Radix puerariae flavonoids (n=3)
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Fig.2 Effects of Radix puerariae flavonoids on the scavenging rates

of hydroxyl radicals (n=3)

ol ink iy B TG 90 488 BB AR B I 1) B AR 2 AN B
ARG 3.0%. WEE pH R 6. ST 200 W, 1L
HE] 40 min, FESLAAAF T HEAT 3 UOPATIRIEIRE, AHRH
BHAHAEA 6.79% 45 PR 3] 5 MY B 45 232 114 52 M) 3= YRR
AR [R]> 42 A5 WA I s> T pH>T T % A MR
Tk R B [0 o 75 3 EL AT B 5 R B 0 (P<0.05) . B AR R
Fi %t DPPH [ 1 6 A1 [ P JE A0 75 Bk 56t 2 I e 8 114 34
PTG, 24 B AR A R % o 200 pg/mL B, XF DPPH
2 A R FEEMERR RN 80.06%M1 73.28%, FH &R
B AT B PRI R o ARG ik nT Sy B AR R
PR SE& T K SR AE B Ac s, T 2SR s gk b . 41
G e H Al A W ISR A FEE— AR

PN

(1] SR, B, XDOR, 5. RIREFA RSN SR A SR HAE A
RN FI[I). REHAET, 2019, 48(6): 1351-1353.
ZHAN C, ZHOU Q, LIU GB, et al. Extraction of flavonoids from
Pueraria lobata and its applica- tion in cosmetics [J]. Appl Chem Eng,
2019, 48(6): 1351-1353.

[2] AR, MURBE, RIE. BRIE IR SRR, 2011,
27(8): 1010-1011.
LI Z, LAI FR, WU H. Analysis of nutritional components of Pueraria
lobata [J]. Mod Food Sci Technol, 2011, 27(8): 1010-1011.

3] fEIEH, 3%, A8, % AARRAEEM BT RED]. AT,

2019, 48(19): 74-75.
REN ZX, CHE P, LI ZW, et al. Research progress on pharmacological
action of puerarin [J]. Shandong Chem Ind, 2019, 48(19): 74-75.

[4] BiRUK. BB AR IR T RORT S e (). ' FlE, 2015,

[10]

(1]

[12]

[13]

[14]

[15]

[1e]

36(17): 259-263.

WEI SY. Research progress of pueraria and puerarin on brain protection
[J]. Food Sci, 2015, 36 (17): 259-263.

RO, SRR, SRS, AR SR DG Y SR L A B R
#. IL-15 B2 TNF-o BRSEMASMIT[I]. 5 AREE 2, 2021, 42(6): 1298-1300.
BAI L, ZOU TQ, ZHANG CY. Effects of total flavonoids of Pueraria
lobata on immune organ index . IL-1p and TNF-a [J]. Jilin Med Sci, 2021,
42(6): 1298-1300.

WA, E28, e ). AT IR K KT & R FIAT St (1],
h E e 25m, 2014, 30(24): 11-16.

YANG XD, WANG AIQ, HE LF. Research progress of Pueraria lobata
germplasm resources and its development and utilization [J]. Chin Agron
Bull, 2014, 30(24): 11-16.

TOMASZ B, ANNA O. Extraction methods for the isolation of
isoflavonoids from plant material [J]. Open Chem, 2017, 15(1): 34.
WONG KH, LI GQ, LI KM, et al. Optimisation of pueraria isoflavonoids
by response surface methodology using ultrasonic-assisted extraction [J].
Food Chem, 2017, 231: 231.

WANG SY, YANG ZW, PENG N, et al. Optimization of ionic liquids
based microwave-assisted hydrolysis of puerarin and daidzein derivatives
from radix Puerariae lobatae extract [J]. Food Chem, 2018, 256: 249.
AT, LEE, PRBETE. A FEIROH A B SR & i s L e
WFFE[I]. 254FE, 2017, 14(19): 28-30.

PEI LX, JI BY, CHEN SQ. Study on dynamic changes of total flavonoids
content in Pueraria lobata at different harvest time [J]. Pharm Res, 2017,
14(19): 28-30.

R, XA, SRAFHE, 45, BN AR T T2 R A is
PERFZE[D]. W2 EEEREZY, 2020, 31(1): 68-72.

LIU YS, LIU JR, ZHANG CY, et al. Microwave extraction of total
flavonoids from Pueraria lobata and its antioxidant activity [J]. Lishizhen
Med Mater Med Res, 2020, 31(1): 68-72.

FZ, B2, K. G B O AR 2R A0 BN
AR, 2018, 46(2): 136-138.

WANG Y, WANG XL, DU C. Optimization of microwave assisted
extraction of total flavonoids from Pueraria lobata [J]. Guizhou Agric Sci,
2018, 46(2): 136-138.

TR AR BT Y £ 4 R AR I T2 AR ], v S SR,
2012, (5): 108-114.

LI C. Optimization of cellulase extraction process of total flavonoids from
Pueraria lobata [J]. China Food Addit, 2012, (5): 108-114.

KEAE, FOtsE, Bk B A RBGIAE E I TR ]. A
A&, 2006, 25(2): 110-111.

ZHANG XM, CHENG GL, LI L. Ultrasonic extraction of total flavonoids
from Pueraria lobata [J]. Acoust Technol, 2006, 25(2): 110-111.

WA, 5 SCHE, A, AF. WL TS AR IR B ST R P AR ICT
AR ACTE R SE[T]. AR, 2018, 43(4): 121-125.

LI WY, JI WL, LI R, ef al. Optimization of ultrasonic extraction process
and antioxidant activity of total flavonoids from peony seed shell by
response surface methodology [J]. China Oils Fats, 2018, 43(4): 121-125.
AR, AEHTET, PIDLOL. o o7 TAT 0 f 1 2 48 B BT A SRR BT
2. S TR, 2018, 35(12): 34-37, 58.

CUI JQ, LI MM, SUN BB. Optimization of microwave extraction of total

flavonoids from Chrysanthemum indicum by response surface methodology



222 B b % A IR S 513 4%
[J]. Chem Bioeng, 2018, 35(12): 34-37, 58. HU YY, SHAN Y, YAO ZJ, et al. Microwave assisted extraction of
[17] ZEfR, 200, BoOM, 5. T F AR B E i s D Al AR B T 2 flavonoids from Pueraria lobata [J]. Guangzhou Chem Ind, 2019, 47(16):
DA B BRITFE ] £ A TR, 2020, 41(17): 153-160, 166. 92-95.
QIN SH, LI S, LING XB, et al. Optimization of ultrasonic assisted (ﬁ’&‘é}ﬁ] if{— a—_,g;&ﬂ‘ %F m]-)
extraction process and properties of total flavonoids from passion fruit
peel [J]. Food Ind Sci Technol, 2020, 41(17): 153160, 166.
(18] J&IEts, B, FILE, 5. &TME SRR Z i T
FRIHPEDT]. HZh, 2018, 40(3): 733-736.
HU ZY, LIAO PY, ZHOU ZY, et al. Optimization of extraction process FoL, WML, wH, TEMRAER
and antioxidant activity of polysaccharides from Cibotium vicifolius [J]. MREREMASTEL.
Chin Patent Med, 2018, 40(3): 733-736. E-mail: 2623609118@qq.com
[19] SRIRY, XUHEHE, JAIHE, 55 W Tk AL MR SR O A e )] =
AR, 2018, (2): 55-66.
ZHANG XS, LIU HY, ZHOU Y, et al. Optimization of enzymatic §/7\¥$, E'J%l?g, TERRASEAY
extraction of pueraria flavonoids by response surface methodology [J]. se RIS R AR .
China Food Addit, 2018, (2): 55-66. E-mail: 10663123 @qq.com
[20] WAREHE, BARK, WRIKAN, A% R DXCRSAR R GG B AR BT 200

FE0]. MR, 2019, 47(16): 92-95.




