« 2% CCHi5 31308 ARPE)  (Scopus) EZR R
- 4 ST BAEIMITLF 2 DOAJ s R FHE T
2 ’ * 6l (R3O CA * I BHE B DB FICSTPCD

o Bell (RRAFHE SCHY) FSTA o B DA BTIRCCSE
SCIENCE AND TECHNOLOGY OF FOOD INDUSTRY o HAF A ARG LG Bt IS T o W ER B DI TIA
o ST i (WICD) 7% o [ 2: P2 Sino Med
o fr SRbE S TR R I B RO % H s — iR T
¥ HT]  ISSN 1002-0306  CN 11-1759/TS & ARS: 2—399

FEFE 5 By SUK AR SR IBORISL B IR 89 T2 AR B0t B RS S AL B P R E A

IR, XY, HRER, Sa, xRk, ZaE

Optimization of Ultrasonic-assisted Two-aqueous Extraction of Flavonoids from Rosa roxburghii Tratt and Its Inhibitory
Effect on Xanthine Oxidase Activity

ZHUANG Qianfei, LIU Dandan, CHEN Zeyu, SHANG Zufei, LIU Xiaoyan, and MA Lizhi

TEZR B2 View online: https://doi.org/10.13386/j.issn11002-0306.2022100316

AT ARG HoA S E

Articles you may be interested in

P AR B OUK AT S HOHEAE A6 8 s i T 2 pk S Hept s Ak

Optimization of Ultrasonic Assisted Aqueous Two—phase Extraction of Total Flavonoid from Loquat Flower and Its Antioxidant

Activity
B RS 2021, 42(19): 218-225  https://doi.org/10.13386/j.issn11002-0306.2021010186

M S TR DI A = R R o e e S A Bl g i
Optimization of the three natural products’ inhibitory effect on xanthine oxidase by response surface methodology

i TR, 2018, 39(5): 230-234,318  https://doi.org/
XK AR ZR A I3 B 0 e A v ) B i 2 i it

Extraction of B —Glucosidase from Abalone Viscera by Aqueous Two—phase System

B TR . 2020, 41(21): 164-171  https:/doi.ore/10.13386/1.issn1002-0306.2020010156
UK FHAE B A ()58 &

Progress of aqueous two—phase extraction technique

ATV RHE. 2017(08): 395-400  https:/doi.org/10.13386/j.issn1002-0306.2017.08.068

T R I S TS A A RITRE S g PR PR I AEASE R ) PR R DI R0 2544 T ok
Screening of Uric Acid—lowering Food and Medicinal Materials Based on Inhibiting Xanthine Oxidase Activity and Zebrafish
Hyperuricemia Model

i Tl BHE. 2021, 42(12): 334-339  https://doi.org/10.13386/1.issn1002-0306.2020080220
Wi 157 TR AL PR S 21 @ K BUKAHAE IR T2

Optimization of Extraction Technology of Anthocyanidins from Daucus carota L. by Aqueous Two—phase System Based on Response

Surface Methodology
Brin Tl BHE. 2021, 42(7): 195-200  hitps://doi.org/10.13386/j.issn1002-0306.2020060219


http://www.spgykj.com//article/doi/10.13386/j.issn1002-0306.2022100316
http://www.spgykj.com//article/doi/10.13386/j.issn1002-0306.2021010186
http://www.spgykj.com//article/doi/
http://www.spgykj.com//article/doi/10.13386/j.issn1002-0306.2020010156
http://www.spgykj.com//article/doi/10.13386/j.issn1002-0306.2017.08.068
http://www.spgykj.com//article/doi/10.13386/j.issn1002-0306.2020080220
http://www.spgykj.com//article/doi/10.13386/j.issn1002-0306.2020060219

fd& \

PSE



5 44 % 51T i Tl B Vol. 44 No. 17
2023 4 9 H Science and Technology of Food Industry Sep. 2023

JESETQ, XUPHPY, BRIFERN, S5 7 il B UK AR S BORIRL SR 19 T 2000 B H B A AL RS PR A I AT (9], & s TAkRHE,

2023, 44(17): 222-230. doi: 10.13386/j.issn11002-0306.2022100316

ZHUANG Qianfei, LIU Dandan, CHEN Zeyu, et al. Optimization of Ultrasonic-assisted Two-aqueous Extraction of Flavonoids from
Rosa roxburghii Tratt and Its Inhibitory Effect on Xanthine Oxidase Activity[J]. Science and Technology of Food Industry, 2023,

44(17): 222-230. (in Chinese with English abstract). doi: 10.13386/j.issn1002-0306.2022100316

c TZHFAR-

7= 5 BISUK AR BURIZ R BR ) T AL K

%o} B RN AR R

FEER, XA, BRER, s X, XeE" 22, Bk
(1 T8 B A de b5 4 25 TAZ S e, 5T M 3T M8 5500055
TN B R dudn T TAZBABFR P, M 58 550005;
3.%%9'11%1 R duhm T 255 A YR HR 21 #7 P s, 50 5T 550005)

\

1 B AR AR BB BUK A K (Ultrasound-assisted aqueous two-phase extraction, UA-ATPE) 42 BUR] 4L 3%

BR SR 5 A AR Sh 3 8] 2o A ALBs (Xanthine oxidase, XOD) FHa94E Ao K3 OB B H BRI R A 547, g

FAME @RLKFARRLE, BERGRRIEA: £ 32% CH0H-20% (NH,),SO, B A4 £k 7T, %

Friirh 1:59 (g/g) , A8 B 30 min, BA 50 C, % 320 W B, HEI49FEY 140574178 mg/g. BN E

BT, A SESK BRI ) KR AACER MR ICs) 184 12.72 mg/mL, ¥4 &M E4F. 2 3E8 UA-ATPE R 5L
RABA RS T LA, AHRS T RIRXENGFE, BRI RS2 00 B A BT 69 3 &) %784 R ALEE &%

BAER, T ME R —FF R AR 6935 o% % BACER 4 7]

SREIA: ) SRR, AR AR IR, AR P, SRR AN

HE S S:TS255.1 SCHEkARIRED: B SCEHS:1002-0306(2023)17-0222-09

DOI: 10.13386/j.issn1002-0306.2022100316

Optimization of Ultrasonic-assisted Two-aqueous Extraction of
Flavonoids from Rosa roxburghii Tratt and Its Inhibitory Effect on
Xanthine Oxidase Activity

ZHUANG Qianfei1 , LIU Dandan', CHEN Zeyu', SHANG Zufei', LIU Xiaoyan"“, MA Lizhi"**"

(1.School of Food and Pharmaceutical Engineering, Guiyang University, Guiyang 550005, China;
2.Guizhou Fruit Processing Engineering Technology Research Center, Guiyang 550005, China;
3.Guizhou Collaborative Innovation Center of Fruit Processing, Storage and Safety Control, Guiyang 550005, China)

Abstract: In this study, ultrasound-assisted aqueous two-phase extraction (UA-ATPE) was adopted to extract flavonoids
from Rosa roxburghii Tratt and investigated its inhibitory effect of this flavonoid on xanthine oxidase activity in vitro. In
this experiment, flavonoids yield of Rosa roxburghii Tratt was taken as the index to verify the single factor and response
surface optimization of flavonoids extraction process. The optimal extraction process was obtained as follows: Under the
condition of 32% C,H;OH-20% (NH,),SO, two-phase aqueous extraction system, the yield of flavonoids was
140.57+1.78 mg/g when the solid-liquid ratio was 1:59 (g/g), the ultrasonic time was 30 min, the temperature was 50 °C,
and the power was 320 W. Under these conditions, the ICy, value of xanthine oxidase was 12.72 mg/mL in vitro, indicating
a good inhibitory activity. The experiment showed that the optimized technology of UA-ATPE extraction of flavonoids
from Rosa roxburghii Tratt effectively improved the yield of flavonoids from Rosa roxburghii Tratt. And the flavonoids

extracted from Rosa roxburghii Tratt had a good effect of inhibiting the activity of xanthine oxidase and could be used as a
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natural xanthine oxidase inhibitor.

Key words: Rosa roxburghii flavonoids; aqueous two-phase extraction; ultrasonic; xanthine oxidase
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1.2.2 C,H,OH-(NH,),SO, XUKAAA KL R H
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1.2.3 HIFL AR AE ML RIS T R AH WA BR AN
(NaNO,) -fith /i 5% ( AI(NO,) 5) Fo £ 32 20, B il
1 mg/mL @ =7 T FRrUEE UL, 53 51 H 0.1, 0.2, 0.3,
0.4, 0.5 mL #R¥EWR, FH 70% ZBEEZRZE 1 mL, B
50 uL 2 96 FLMJEIIA 30 pL 5%NaNO,, #+E: 6 min,
FIIA 30 uL 10%A1(NO;),, HE 6 min, ILA 100 uL
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1.2.4 J7 P A7 SR 56, M5 D 2 45 5 i B R 240,
280. 320. 360, 400 W, HUE 54478
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Table 1 Response surface experimental design
(SES
K- A B C D
EAYIR(W) AR (min) - EAIRECC)  BHE T (ge)
! 280 20 40 1:49
0 320 30 50 1:59
1 360 40 60 1:69

1.2.6 I B 2 ] £ B 4100 ) 2 MR e A AL Tt s P F
5% AL T4 T r R B S RS IO FH e F4 7%
FACARAG SV VR T8, DRAF 220 C &)1
TERGHE S WA AR P, XOD i i 8 P~
AL SO AR TR RIER ™ 25 1 S, o ds e Ak g
AR BN RN BERS A SR PRIGRD Y B B4 2 )
WEI R TR AR, FHZE /KT 8. 10, 12, 14, 16,
18. 20 mg/mL ¥ MYFRBUR, 13K 2 Y Es
S $EATIGS:, ] 96 FLARAR U A B R £ 2% v ik
(PBS, pH7.5. 50 mmol/L. ¥ 200 umol/L EDTA-

2Na) . HII AL B 2 O . H RS 4 fk R (0.1 U/mL)
YRR, 76 37 °C FWEE 5 min J&, INAJR ) 8 LRSI
#% (0.15 mmol/L) , 7E 37 °C F &% 20 min J5, T
295 nm AbIME RS EEP
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2 BEEIE R R A (L)
Table 2 Composition of the enzyme activity assay system (uL)

W BESHAL 25 4L XTIRAL 23 (R IR S eEmg ]
BRI thil 130 140 140 150 130
BB GHIERE) 10 10 0 0 10
BV S AL 10 0 10 0 10
BERS 100 100 100 100 100

1.3 #IEAIE

A BRI 3 YREE A S g A, T A S
B2 FH SPSS 25 37 i 43T M. Origin 2017
FRAF 2 ] Al 2 & 5 0z 18T 52 38 SR A Design—
Expert 11 FAAFEATI7 225507, 2Nl & (1Cs,,) 1l
i SPSS 25 #AFi 5.
2 RS9
2.1 ZEE-REREERKEHEE A BRI R fHE
2.1.1 - R g ROK AHAR B i &1 AT A,
C,H;OH-(NH,),SO, TER U FE{L BN HA R4
M AHRBE ST, SHGEE —F; BCTER 1 25 I S A,
RO LT 19 DRk, PR RIS T oK AN 53 4H, FR
A EAAH DX 5 TR ZR R 2E BB BU B XU 2 1 7 1 X
I, IR 253 M WIAE, RO B X . Horp FAHSh &
ZEAH, TR AECA B ERAE, BRSSO N A
T AR PRI, FESTEGRT, 2L BSE R AR £ A IC Hb R B
TERCTTLR Ly, FEE AR A E AR A TS o

60
0r

AX\A
5 \
40 +

Y XX

e 30 N

Bt EL (%)

% 20 .,
Nl K e,
S,

‘A\A

0 -
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TR BTt 53 KK (%)
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Fig.1 Phase diagram of ethanol-ammonium sulfate aqueous
two-phase system
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S g (P<0.05), 24 (NH,) ,SO, FiHE 53 50h 20%
B, B EETRAS%(116.57 mg/g) . FEHR(63.47%) M
SYECEFREL(L.57) Hik B Er; 2 (NH,),SO, BT 434K
it 20% J5, (NH,),SO, TERUKAA R S7E T,
i BT IR B4 AN LTSNS 7K 43 1A 5 5, PR B4,
i AH Z B ASER N, DTS SSORI B 7 32
FUHM, (2L OGRS HE R B B Rtk C,H OH-
(NH,),SO, ATPS H1(NH,),SO, ML T4y
R 20%.

sk a
116 F
S 114 F e
12 f b
1o f
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TR I 40 (%)

23 : - ;ﬁ@lﬂ’%ﬁlﬁ 2 116
et TOARAE 2 _7ap | 14
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Fig.2 Effect of mass fraction of ammonium sulfate on the yield
of flavonoids, extraction rate and partition coefficient
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2| e KAH, 4398 122.79 mg/g. 95.98% Fl 11.141,
ﬁﬁ}:ﬁrﬁﬁ C,HOH Jat /403 in, 3 - +ebntsy 8

T 35T AR S A 2L P I A T, B
C,H OH JF i 53 B, ATPS (153 AHBE 1 385 Jm B,

MAE C,H;OH it /8ot s, &S8O AHEL AT
Y, RIS HAdA) JoAE A AR AR L et R R, 3
2 S F0CH R A A S e B0 I L A 2 C,H OH-
(NH,),SO, ATPS &£ L B350 32%.

22 HEEXE

2.2.1 YRS R ikl 4 s, #H
Z Tl (14 A5 5 B o 7 ) S5 A O i S S i i o
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Fig.3 Effect of ethanol mass fraction on the yield of
flavonoids, extraction rate and partition coefficient
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T A, Akt SO P TR, Th3gad R S sl BY
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Fig.4 Effect of ultrasonic power on the yield of Rose
roxburghii Tratt flavonoids

2.2.2 HAFSERIXT R ENAS R e A S T, A
BEERASZR KA B AR, B EFH(P<0.05) /5 T
[ Ea SR, 2 P RSN 30 min B, BEERAFS3RIA
FIWE(H 125.34 mg/g, BAJGREAK . B IR 2B,
S o0 4, TSI #E L — 2 it a], PTRE 2
B 9 S IS S BT A SRS B A
RS HY B BT PRI, A e R e R ) FRe s
[E]>A 30 min.
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oot by IR, Al 2 SRR BRI BRI A, R H it
= ol : — L3 L C,HLOH I (NH,),SO, i FITEH 1, 0
% 0l d /i HEPRIRAR, 25 L IRRASE R LR 1159 (g/g) o
os| ¥ 23 MRERKER
90 2.3.1 W7 S RS0 % Box-Behnken M

1.0 2.0 3.0 4.0 5.0
R E] (min)
P15 P IR TRDT 2 B A5 (5
Fig.5 Effect of ultrasonic time on the yield of Rose roxburghii
Tratt flavonoids

2.2.3 S IREXTEERNAG RN anE 6 s, Jil
BB AAS R R A TERE PR, B ESE TS R
#(P<0.05), MEFE IR IAF] 50 C JIFLHEERNS 2K
FNWEAE, A 125.29 mg/g, YRLHE SRR, BEARNIS
R, ATHERE Y ATPS 38 i i i, B 2S5y
KA GEFARAE 2 AR A S N P, L, S
PEBGEEE K 50 °C B, w2 .

130
125 |
120 [

110 [

TSR (mg/g)

S
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AR (°C)
P 6 A R X R A B A4 (5
Fig.6 Effect of ultrasonic temperature on the yield of Rose
roxburghii Tratt flavonoid

2.2.4 KRR TSR RIE 7 SR, BiE
BRE U REC, RIBLEIRAS R B TS R BRI
F(P<0.05) . R LL N 1:59(g/g) I}, HABL M ERFS
SRECR, 155 137.19 mg/g, TT BERIE I 2 SR
VIS PR s ANy Aty N e i Oy R0 = IS

—_ —_
(=3 S
(=} [
T T
o

140 é{l
135+
130

125+ .
C
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110 |

% (mg/g)
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Fig.7 Effect of solid-to-liquid ratio on the yield of Rose
roxburghii Tratt flavonoid
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Table 3 Experimental design and corresponding
response values

sy A B C: D: Y:
AU M RATRE RRL SR (mee)
1 0 0 -1 1 113.2
2 0 -1 0 -1 102.71
3 1 0 -1 0 121.89
4 0 0 0 0 138.47
5 1 0 1 0 120.81
6 0 1 1 0 106.93
7 0 1 0 1 107.08
8 -1 0 -1 0 120.12
9 1 0 0 -1 123.53
10 0 0 0 0 140.4
11 1 1 0 0 113.91
12 0 -1 0 1 100.24
13 0 1 -1 0 110
14 -1 0 0 1 114.54
15 1 0 0 1 116.86
16 0 0 0 0 142.77
17 0 0 0 0 142.83
18 0 0 0 0 143.35
19 0 -1 -1 0 111.28
20 1 0 0 0 110.02
21 -1 0 0 -1 118.14
22 -1 1 0 0 112.13
23 -1 0 1 0 119.77
24 0 0 1 1 110.28
25 0 0 1 -1 107.73
26 0 0 -1 -1 114.15
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Table 4 Anaiysis of the variance (ANOVA) for the second-order polynomial model
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Fig.8 Surface plot of the influence of various factors on the response value
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Fig.9 Effects of different concentrations of Rose roxburghii
Tratt extract and allopurinol on the activity of xanthine oxidase
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