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Optimization of the ultrasonic extraction conditions of flavonoids
from Parnassia wightiana

WEN Xin-bao*, QIN Cui-ping* s MIAO Fang*,ZHOU Le¢"

(a College of Life Sciences b College of Science , Northwest A& F University ,Yangling , Shaanzi 712100, China)

Abstract: [Objective] The research aimed to identify the optimum conditions for ultrasonic extraction
of flavonoids from Parnassia wightiana to lay a foundation for the subsequent studies on chemical compo-
sition and antioxidant activity of Parnassia wightiana. [Method] The total flavonoids extraction volume of
Parnassia wightiana was determined by ultrasonic extraction; The influence of every factor level on extrac-
tion volume of flavonoids from Parnassia wightiana was analyzed through single-factor test,using the ex-
traction volume of total flavonoids as index. The factor levels included volume fraction of ethanol(10% ,
30%,50%,70% and 90%) . dosage of solvent(5,10,15,20 and 25), extraction temperature(25,35,45,55
and 65°C) ,extraction time(15,30,45,60 and 75min) ,finally the factor levels of orthogonal test were deter-
mined. On this basis, the optimal conditions of ultrasonic extraction of flavonoids from Parnassia wighti-
ana were determined by orthogonal test. [Result] The result of single-factor test showed that the extrac-
tion volume of total flavonoids from Parnassia wightiana was much higher when factor levels of volume
fraction,dosage of solvent, extraction temperature and extraction time were correspondingly as follows:
50%(V/V)—90% (V/V);(10—20) X ;35—55°C ;30— 60 min. The result of orthogonal test showed that a-
mong the 4 factors which affected the extraction volume of total flavonoids, the dominative order was:vol-

ume fraction of ethanol™dosage of solvent™extraction temperature>extraction time. The optimum condi-
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tions for ultrasonic extraction of flavonoids were as follows:with ethanol whose volume fraction was 50 %

(V/V) as the dissolving solution,the dosage of solvent 20, the extraction temperature 55 °C ,the extraction

time 60 min. [ Conclusion) The optimal ultrasonic-extraction conditions of flavonoids from Parnassia

wightiana were determined, and under these conditions, the extraction volume of total flavonoids from

Parnassia wightiana was up to 47. 18 mg/g.
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Table 1 Factors and levels in ultrasonic extraction of total flavonoids from P. wightiana by orthogonal test of Lo (3")
K Z Factor
KK A B C D
Level LEERBH % B /G $ U B/ °C $EULET ] /min
Volume fraction of EtOH Dosage of solvent Temperature Time
1 50 10 35 30
2 70 15 45 45
3 90 20 55 60
1.2.3 BZHFLRBEMHE HMREGHLTHS ZRNBE K il o 25 A0 Y T 2 TR, BRI TS 7K 0 Tt e B A

g F PP IR B0 AN Ly (3') 1E 38 320 56 v A B ) 42 B
ZEAE L 2 R R U AT AR I 2 U g 5 O U
R PO 28 e e 28 AN ZE . R R HU ) 50 mL
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Fig. 1 Effect of volume fraction of EtOH on extraction

volume of total flavonoids from P. wightiana
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Table 2 Multi-factors orthogonal test of L, (3") results analysis of total flavonoids from
P. wightiana by ultrasonic extraction
s % Factor B HUL/ (mg - g 1)
No. A B C D Extraction volume of total flavonoids
1 1 1 1 1 25.657+1.161
2 1 2 2 2 29.461+1.286
3 1 3 3 3 31.4534+1.334
4 2 1 2 3 22.75940. 766
5 2 2 3 1 24.965+1.062
6 2 3 1 2 25.196+1.014
7 3 1 3 2 14.72340. 840
8 3 2 1 3 16.33740. 865
9 3 3 2 1 16.05740. 840
K, 259.712 189. 416 201.568 200. 037
K, 218. 759 212. 288 204. 829 208. 138
K; 141. 350 218.117 213.424 211. 646
R 39. 454 9.567 3.952 3.870

x3 FHMEELLHEMBRENNIANEENTESNR

Table 3 Variance analysis of four factors which influenced total flavonoids ultrasonic extraction from P. wightiana

I B 22 J5 14 H B i % .
N .
Source of Sum of Degree of Mean F L
. Significance
variance squares freedom square
A 802. 928 2 401. 464 373.227 <0.01
B 51. 144 2 25.572 23.773 <0.01
C 8. 336 2 4.168 3.875 <20. 05
D 7.878 2 3.939 3.662 <C0. 05
%% Error 19. 362 18 1.076

E(NOIG):F[J,N(Z,]S):G.()1;FU,05(2,]8):3. 55,

SR A IE 22 56 010 1k 4 i A B BB F L R A R B

\‘ \/\
I SN BN 2 B (-
SIS R 47, 18 mg/g. R BT 0 %5 L T RE S 4 B o [

M2 R A BE . R 8 5090 ~ 9004 L B iR



573

W ST L AL A Y S SRR R 157

Bt B B B B Bl 2 TR RN B 16 L
R B EIE, h TI/NE2 ZR X e E T A
6 SR FH A T8 Tk AE ECRT R B 43 %0 30 %6 2 it R DL
BRI R SR UIHEBR MR R0 T A
K RE B 26 NaNO,-AL(NO,),-NaOH J% Jif T i
o AR A 150 B I Bk A A R v O R B A 452K
22 AR W A Ak A WF 58 1 2 1 H--L R B R 4R B
B A 25y - 2 U SR AR A 4 B 50 00 £ B VTN i
20 A5, BEBOELEE 55 °C , $EHUET [E] 60 min, 78 #4514
T HL R E I PR ECE S 47,18 mg/g. FREHE
SIS = BRI A B SR R R AT T
55 AR W e L 25 1 0 AR B0 B0 50 06 B VI 5 i
12 4% BEHCAFIE] 1.5 hy g rpoas S0 B oY R R p
M R A P R R AR AR R IR B 0% 4
Pt A R 15 A5 B ERAT ] 45 min; PREEMI SN &
IR o 52 R BORSE .  T A  B C) SRe A SR  h AR R r
80 LB R 8 A5 B HUAT [E] 20 min; M BT
ARV B, P 25 R R A AR R R A A A
N RFRNH 7090 2B R 30 47 AR IR ] 35
min, FHUEE] LLA AN [A] AP 2 1) 0 o TR R
IR e I 25 AR AN TS A ] 5 B i 2 (] A AL 40 5 AS [ 3
A7 1) o T R P PR U I AR PF R 2 5 X R R
5% MY AN 2538 FIT 5 B B TR e 2 R AR 1 Ak
ZE P A O .

(5% 3tk ]

[1]  fHSr L BRED , BRME i, % b EE Sy & (M1 6 5. 5
& 7 5 R4, 2003,

FuL G,Chen T Q, Lang K Y, et al. Higher flora of China
[M]. Vol 6. Qingdao: Qingdao Publishing Group, 2003. (in
Chinese)

[2] HEB#BEAIEY TR, ZREYE (ML E 165 MTF
Y. b at BEE AL 1974,

Northwest institute for plant research of Chinese academy of
sciences. Flora of Qinling Mountains [ M]. Vol 1: Spermato-
phyte. Beijing: Science Press,1974. (in Chinese)

[3] Kharitonova N P. Flavonoid composition of Parnassia palustris
[J]. Trudy Permskogo Farmatsevticheskogo Instituta,1967,2:
203-205.

[4] Bruce A,Bohm L S,Donevan,et al. Flavonoids of some species
of Bergenia, Francoa, Parnassia and Lepuropetalon [ J]. Bio-
chemical Systematics and Ecology,1986,14(1) :75-77.

[5] Hollman P C H,Katan M B. Dietary flavonoids: intake, health
effects and bioavailability [ J]. Food and Chemical Toxicology.
1999.,37:937-942.

[6] Cai Q Y,Ronald O R,Zhang R W. Dietary flavonoids, querce-

tin, luteolin and genistein, reduce oxidative DNA damage and

(7]

[8]

(9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

lipid peroxidation and quench free radicals [J]. Cancer Letters.,
1997,119:99-107.
Singhal R L, Albert Y Y,Prajda N,et al. Quercetin down-regu-
lates signal transduction in human breast carcinoma cells [J].
Biochem Biophys Res Commun,1995,208.425-431.
Acila M A, Velasco ] A, Cansado ], et al. Quercetin mediates
the down-regulation of mutant p53 in the human breast cancer
cell line MDA-MB468 [J]. Cancer Res,1994,54;2424-2428.
Francesco B, Maria L, Lucia M, et al. Flavonoids as potential
protective agents against photo-oxidative skin damage [J]. In-
ternational Journal of Pharmaceutics,1996,145.:87-94.
Halliwell B. Oxidants and human disease: some new concepts
[J]. FASEB J.1987,1:358-364.
Kumiko I,David S, Yutaka S, et al. Flavonoids protect neuro-
nal cells from oxidative stress by three distinct mechanisms
[J]. Free Radical Biology & Medicine,2001,30(4) ;433-446.
dkE R X E R, B B AR IR AW A TR S S
KA L] e bk Be £, 2001,16(2) . 75-79.
Zhang A L.Liu G Q,Ma Q. et al. Structure-activity relation-
ship of flavonoids [J]. Journal of Northwest Forestry Univer-
sity,2001,16(2) :75-79. (in Chinese)
F AR, BR S AR B R P TR 2 Ak B 1 B AR T R B O
L1, o E & A, 2007,59(2) :59-62.
Wang W D,Chen F S. Studies on the antioxidation effects of
flavonoids from the orange peel [ J]. China Food Additives,
2007,59(2) :59-62. (in Chinese)
AR sk, HE 208 5 8 g ik (M db a5t = AR AR A,
2003.
Shao C B. Probability theory and mathematical statistics
[M]. Beijing: Forestry Press of China,2003. (in Chinese)
AR A7 FR AR BEAREE L . =k R R A 4R BT 2 5
(. s E 25 ,2009,18(11) : 33-34.
Chen K M, Shi S L,Huang L. Q,et al. Study on total flavones
extraction from Radix tetrastigmae []]. China Pharmaceuti-
cals,2009,18(11) :33-34. (in Chinese)
RS LTSGR s B E P ER IR B R i 2R
5% [J]. i E e384z . 2006, 22(4) : 116-119.
Gao Z S,Ding W,Gao L. Study on ultrasonic extraction of fla-
vonoids in the Mulberry leaves [J]. Chinese Agricultural Sci-
ence Bulletin,2006,22(4) :116-119. (in Chinese)
FREEHT, BR M. B A B 3R R A B Y T 4R R T 2B AT
(). BB 58 2436, 2010.39(5) : 105-106.
Chen J] M, Chen B, Chen J Z. Study on the ultrasonic extrac-
tion of flavonoids from Ramulus mori [J]. Journal of Medical
Reaserch,2010,39(5) :105-106. (in Chinese)
[SRETIRE: SE 37 L iR AR E TR Y sy ]
BT (1], el 54 %,2010,27(1) . 197-201.
Xiao H,Li Y X,Cai L Y,et al. Reasearch on the ultrasonic ex-
traction of total flavones from stem bark of Acanthopanan
tri foliatus []]. Chinese Journal of Spectroscopy Laboratory.,

2010,27(1):197-201. (in Chinese)



