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Study on Extraction and Antioxidant Activity of Flavonoids from Rosa
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Abstract: Flavonoids from Rosa davurica Pall. were extracted with ethanol assisted by negative pressure ultrasonic technology. On the
basis of single factor experiment, a three-level Box-Behnken experiment design was applied with ultrasonic time, ultrasonic temperature,
ultrasonic power and material-liquid ratio as influencing factors. Using the yield of flavonoids from Rosa davurica Pall. as the response value,
the extraction process was optimized by response surface methodology as follows: the ratio of material to liquid 1:30, the ultrasonic power 400
W, the ultrasonic time 33 min, and the ultrasonic temperature 56 ‘C. Under these conditions, the yield of flavonoids reached (3.342+0.027) mg/g.
In addition, a predictive quadratic mathematical model was established for extraction of flavonoids from Rosa davurica Pall. by ethanol solution.
Antioxidant evaluation showed that Rosa davurica Pall. flavonoids had good reducibility and radical scavenging abilities towards OH-,DPPH-,
and O, -,with the ICs, values being of 0.021 mg/mL, 0.182 g/mL and 0.013 mg/mL, respectively. Their reducibility and radical scavenging
abilities were higher than those of Vc at the same concentrations. The results showed that the flavonoids with good antioxidant activity could be
extracted from Rosa davurica Pall. by negative pressure ultrasonic method.

Key words: Rosa davurica Pall.; negative pressure ultrasound; extraction technology; antioxidant

R A AEHE IHIEL(Rosa davurica Pall.)
MRS, RIRALEREIGEOIE, £ —FEitiEnk
FE A RN, RERRIBUR A KAE R KNzl
SR EARAR AR, AT Tk, fh2, Az g,
FIBCRN & ZFE TR 14 FARL TR IT
R, AR @ER. ZAMEFIENIR. .
B ZWE BRSEY, BAZLERERITR N
{1,

YekSEER: 2018-09-18

HEWB: “+t=&" ERESHLITRITE (2016YFC0500307-07)
fE&EN: FRE (1974), L, BRTIRIE, MRAE: RAFINES
FE TR

WU, NRIIPR RER 5 B RS R &),
WAARKGHAEEAL . AR HERROR LA, X8
IR AR R 3 B R s, BATERRILIA E
FEDIRERI AR PTAA R BT FU 4% 32 5508, SIRRAL
EYRNHEhZ —, WAV AT B
Y, HEE TR, R SERSRR )
RETEIN NG, BLAn4 CsCOy E A A2 T ST A
O81, FUBCR DM, SO IER TR NS, R’
A HEEETRIRIR, AL AR ARSI AR, 72
UL BT FUR TS R HZR S B A HUREE  HrL.
PUMRE S TGRS BT GBI AT Lol L5
SEAEM, W AERIBOR PO R RARPURACT A —E

165



MK EmBHL

Modern Food Science and Technology

2019, Vol.35, No.1

Mo Rz P

ASSCEFEWT TN L I AR R SRR HR Y A
T2, HATHEER A GRS R R A K
Pk, B, BRI A BUEFIRERGE, A
IFTER A D sl P 4 B BRSO, U P g
SEAY B X, U S IR AR B RS B 11
TR, KR 1 I 1] (AR AN REVR K5 G, AR
FEFCAS A T VBRI IR B SE e, Herh BT 1)
AR RER, 3R T SRR, FEAIC 1
5 AR BT, R A o 7 R 7 AR S
FEGEHEYI, 135RIAF) 6.46 mg/g. WA 25w 471
J AR BRI E SO B 2 B IWT TR DL, SRR
$e EFTIREAXTEL, S BOR AR AT SR
], 0 H SRS . B Design-Expert 2%}
IR HEAT B XA, AR A SRR
A, IR T RIECR SRR R PUEALTE T, RIE
RETRHIRNIIT T S NP ALHEE S SRR A o

1 RS

L1 RBATR R E L&

FIBCREER, L MR G

WAl T (>98%), PRI (>98%)
1,1- KR 2-7 3 (DPPH H H1 &), NaNO,,
AI(NO»)3, /KR, FeSO,, SR =M, RFALER, FeCl;
LT AL

{X#5: XSE204 HL1 KT, Hii LR - FER] 24X
ax CHED AR AR T6 #rittd Kool Wyttt
JEE MBS A TR ST A R]; SB25-12DTD i
BABGAL, TR Z EVMFH A A PR A 7] s SHB-1IG
MR ZHETE, MBHKINE TRARAH .

1.2 FBCREEWRR L 25

12,1 JRAta s

IR VAV 2 A, ARIR TS, BEA 100
FR AR, A
122 P TArfEw & a4

R R EE RS T 20.000 mg, #T 50
mL FEIEH, INTK CEERIREZZIEE, 172,
PERIX IR A o WU T X R 0.5+ 1.04 1.5+
2.0, 3.0, 40 mL, 7rAl&E T 25 mL w&EHEH, IIA
30% LBER SR 6 mL; 73 AN 5% NaNO, ¥k
1 mL, & 6 min; A0 10% AI(NOs); ¥ 1 mL,
FEE1, JHCE 6 min; 230 1 mol/L NaOH ¥A¥Z 10 mL,
L), N 30%OIERZIFE, JHCE 15 min. B 1 mL 30%

166

CIERE XTI, ENZH, 78 500 nm 1K
AR E R, DIRERE (C) AR, R (A)
IIREAARIAT B A, LR[BS 27 T bRtk th 22
A=13.036C-0.0028, R*=0.9994.
123 HEARRIGIAE BAFE M
VERFRBUEL T2 1H E ) 1.0 g BIBCRM A, LL 70%
(V/V) LS, TEFEEUE 77-0.1 MPa. 5 [A] 30
min. EFRE 60 C. A% 400 W, BRREE 1:30
FAE IR R B S DGR R EAE,  SEUE
23] 100 mL R8I, 1% 1.2.2 EAFRNbRUE #2153
g, L TRAR (D RIS R
Y=(CxV)M (D
Y AR BREIGGFFE(me/g); CARBRRZ
KE(mg/mL); V ARBUREEE; M ARBRGT=E (g).

13 BHEFRR

YERARECHE T 215 5 45 1.0 g RIECRM R, BL 70%
VWV LS TEFEEUE 77-0.1 MPa 2644 T, 435
FELHAFSINE] (104 204 304 40, 50 min). HERSIRE
(40. 50. 60, 70. 80 ‘C). EAIHZE (300, 350.
400, 450~ 500 W) EH&EL (1:10. 1:20. 1:30. 1:40,

1:50) 0N, RIBCREIISE.

L4 R BOR 32 BR B9 AL A TS T

1.4.1 DPPH & s AFMHREemx

HUAS [R) R B2 i A il i V8 4.0 mL, A 0.2
mmol/L DPPH-JA 2.0 mL, MN5E4)qE, LA 50%2
BEAE NS 1, AR 517 nm A0 EWROGEEE(A #a).
KA A i v, DB EREEA 2m)e
2.0 mL Jo/K B4 E DPPH- VAR, I8RO EE(A «
w)s L Ve KPEEEXTHRIS, DPPH SR Z#H AR (2)
-H‘ﬁ'

DPPH &R /%= (A we-A peatA wm) /A 56x100%

2

K : Ansh DPPH 8 o35 54K Sh A R A6 1 B
A 2o DPPH f &k b5 FABAKRAJE 9B HAA, A s A KT
B R CBHRGE H B
142 #XAadik (OH) FRAegmz

T 1A 7] o Bk 2 AR RE AV, B 1.5 mL B iy
0, AN 1.0 mL 2.5 mmol/L [K/KAZ RV < 1.0 mL
5 mmol/L FeSO, VAW 2 mL 78187k, F84MR51,
A 1 mL 5 mmol/L ff] H,0,, BT 37 CHaEEK#H#AH
S8 30 min, FEE T 510 nm AN E HIBOGRE,
DS AL, BN Ve Rt iElt, g
HEEBEERELZ AKX ) .



MR E MR Modern Food Science and Technology 2019, Vol.35, No.1
OH TR /%= 1-(Ax-A1) Aol <100% 3 P | AT, BRI IR, A IR

KFP: Ay ATOXRBERE; A AFRERARE; A
H o R R AE (A8 H0,) .
143 REAN BT H GO )FRF N

HX 50 mmol/L ] Tris-HCI 2 (pH=8.2) 2.25
mL, I 2 mL A FREERFIAE Y, 2R E I 5 mmol/L
AROR =B 1 mL, JR2), ZiE N RS 20 min, HJ5
TN 10 mol/L ¥ ERER 1 3, 21, IZEI/KIAZE,
7 420 nm AINEMRIERE A, SR LAZRIEKACER AR
K, T 420 nm AATIEWOLRE A, AL
I ERE T 420 nm AETEWOGRE Ay, LA
Ve PR RN, AU R T 1 TR R i A 5
(4) i

Oy =[1-(A-A;)/Ag]x100% 4

Kb: Ag AZRQBICLE; A AHSRRANEL; A
M EERBE (EMBRRAEATRZ ) |
144  RLREE b2

ArE 1 mL AR BE AR ST 10 mL 250
&, TN pH 6.6 (1) 0.2 mol/L BEREh 22 2 mL A1l
1%ERFAAER 2 mL, $#25), 50 ‘C/K# 20 min, HY
HR A, I 10% =8 LB 2 mL, #2251,
B IR 2 mL T 10 mL B0, TN 2 mL 255
F7KA10.1% FeCly A 0.4 mL, #227, Il 7€ HAE 700 nm
EHISERE, PAEE TN E, BL Azgonm 2N
WEJEREST, LA Ve i iy s,

L5 BT

KH Excel A1 SPSS 18.0 X+ HE4T 7t (R 14
FHUEN p<0.05, MREZEMEFUEN p<0.01) .

2 RGO

21 BHEERBLER
2.1.1 A& U E T & BRI E 6 50h

4.0
35
3.0F

25

3% / (mg/g)

2.0%

10 20 30 20 50
FJ /8] / min
&1 AR ARG AR
Fig.1 Effect of ultrasonic time on Extraction of flavonoids

Wi, e 30 min B, SEESRE TP
Fo ELIEA TR, A B DRI AT B A a4y 7 [ A
RN 22 AR BT SNSRIk
TAEFRBE A7, sEmemafAE ), B, B
# 30 min.
212 AEBEAETIFEGH A

40

35+
3.0
2.5'/

40 50 60 70 80
PR/ C
2 BERE RS R
Fig.2 Effect of ultrasonic temperature on the yield of flavonoids
P 2 AT, BB AR, B RE
Wb, MEEIRERET 60 CH, HEASREET
W, M R RTRE Rd = R TR 1 VAR 75
R SRR, TRIBCR N R SR 5 AT
BELA R A, DRI P IR IR 60 °Co
2.1.3 AP hFFHEFE

4.0

B3R / (mg/g)

35F

3.0F

25}

3
2.0r

B / (mg/g)

1.5 1 1 1 1
300 350 400 450 500

HETE /W
Sl ESOET TR A

Fig.3 Effect of ultrasonic power on the yield of flavonoids
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