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Abstract; To screening and optimization of extraction of flavonoids from Polygonum hydropiper, Different
extraction methods ( including hot water extraction, ultrasonic extraction, ethanol is heated to reflux, soxhlet
extraction) were compared with total flavonoids content as index. After NaNO, — Al ( NO, ), — NaOH color
development, determination of total flavonoids by ultraviolet—spectrophotometry.Orthogonal design was applied for
extraction technology optimization of flavonoids. The total flavonoid content of four kinds of method were 17.97,

52.90, 50.97 and 41.80 mg/g respectively, ultrasonic extraction was better than other extraction methods. The

EEWH: AatEiml CAol) BHIFL T (201303040~ 16) ;)N AL 7351 H (201604020138 ,201807010060)
PEETEN . 1 A, L ORI 2505 5
BIESE: ZHF, E-mail;p-xy@ 163.com



B 25 4R35 2019 4F 2 AR 53 4555 2 1

Chinese Journal of Veterinary Drug 41 -

optimum extraction conditions of P. hydropoper were 60% ethanol concentration, solid —liquid ratio 1 : 30

b

extraction time was 50 min, ultrasonic extraction temperature was 80 “C , under these conditions total flavonoids was

53.3 mg/g. Ulirasonic extraction facilitates the dissolution of total flavonoids from spicy scallion, which helps

produce high quality spicy brassica extract.
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1.3.1.4  FRUERRZRIGEE ST DA RE AL AR, 2
THRHEIR R BE g A b, s il A e 2k

132 FHkFFER

1.3.2.1 K% EIE  HAE®E. B
1.25 mLF 25 mL &I, B 65 TE—&4T
ME 6 UG RE AR AFRE M 28, SR A5 R ok

THAL R B 5 A9 A2 5 A B RSD SR 5 AR H N
I,

H DK 2 2 BUEHR R 1.25 mL T 25 mL &5
S5 P ATHRAE 3 6y, M OB B AR AR T
Mk, SRAS BRIV BE | IR R SR 3 R TR
B 10738 S BB RSD K% 244X B H TS 25
1.3.2.2 FEthils Bk 1.25 mL T 25 mL
AT, BEE ER, UE 15 min J5HGIHET,
F0.10.,20.30.40 .50 .60 min Ji7 , I 5E WG REE(E, F
FHARE I 2 150 5 S5 T 5 k11 # RSD K%
SR 60 )5 RS BRI
1.3.2.3  HEMERE  BHHSSE 1.25 mL T
25 mL A EH Y, 05 EATERAE 6 1, 43 i
FERE, AR A bR i 205 AR, 10 B AR
FEU RSD KL E M
1.3.2.4  JFERIERRES SPATER 9 B R
Fedh, B0 1.0g, KRR, P50 1L 3 41, # 4k
SALFE T AL BR S 4B 5.0 mL 23 A — 2
PR Rt I A St 43 0 2 Sk A 0 D R 1 A Y

=1
Ej‘f‘/\

80% (MR 2H ) . 100% (T BE4H ) (Fl 120% (&
WREEA) |, 0 6 S D LR B 3380 b [T i % K
AR RSD A,

1.4 4RET7 % i 2

1.4.1 #OKGERGE  BUBREER K 100.00 ¢, 55 1 K
hn 8 A5/ 2 h J5 B 1.5 h U, DR Ak S
6 fE/KFIE 1 h, it i, 57 2 IR, T el 75 AL
Wedi 5 B0 (3500 t/min, 10 min) B 15 W, W 45
% 1000 mL( 25 0.1 g/mL) .

1.42 RERBGE KEFRIBEEMN 10.0 ¢ &
THIEHIE P, inA 200.0 mL 60% B, = i1
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*1 HEREMRNIZELTIBEERKF
Tab 1 The orthogonal experiment factor level of extraction of total Flavonoids from Polygonum hydropiper
A B C D
LR E/ % BHE L/ (g - mL7h) FEHCAF[E]/min PRBGEE/C
1 50 1.10 30 40
2 60 1:30 40 60
3 70 1.50 50 80
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Fig 1 Absorption spectra of Rutin after coloration
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Fig 2 Absorption spectra of Polygonum

hydropiper after coloration
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Fig 3 Standard Curves of Rutin
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2.1.2.1 MEEERE  HNREE. R 400
FE 6 WROEEE  RASRHE 2, SR A5 R Bk, i
AT A AR S R B RSD, H N RSD=1.01%,
RIEE R 2,

2.1.2.2 HEEHRE  PATHEAE 3 4, e ot
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Tab 2 The result of within—day precision test

A R é\i/mg

RSD/ %

1 2 3

4 5 6

H AE % 39.8 39.7 40.2

40.7 40.3 40.6 1.01
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Tab 3 The result of intraday precision test
A R R/ mg

RSD/ %
1 2 3
40.1 40.3 40.4
H [H) K % i 40.4 40.2 40.2 0.58
39.7 40.3 40.5

2.1.2.2 RoEMRE 45 F 0.10,20.30.40.50 40 min NJEFEE R, #iT 40 min 5, RSD>2.0% ,
60 min JAE G BEME, FIFHFr o il 2801500 B FERE BB FRAIG, 45 R L3R 4,
SRR ZERSD, 53R BoR B A5 At e

x4 REBRBER
Tab 4 The result of stability test

Fisf 1]/ min 0 10 20 30 40 50 60
BEEIE R/ (mg - ¢g7) 40.2 40.1 40 39.4 38.9 37.2 35.3
RSD/% 0.18 0.25 0.90 1.39 2.91 4.74

2.1.2.3 TR FATEAE 6 4, 25 I g ZHBRSD, 45U 5,RSD N 1.45% , VW%
JEE ACASRER L TR, TR A S BN S R EEMERE,

x5 ESHRBRLER
Tab 5 The result of reproducibility test
BT E R/ (mg -+ g7

1 2 3 4 5 6

RSD(%)

39.70 40.78 40.30 39.42 40.09 39.23 1.45

2.1.2.4  fnkEmDCREE  RWERBEA PR BEAAT S RIS R IR RSD<2% (n=3) I 4
1o T JSE A o o € R R OB IS InbR el R
REABL G RSD Al SR IR 6, LI T %) 1R

xo6 MENBIRELER(n=3)

Tab 6 The result of recovery test

HER N B/ mg A #/mg S/ mg SR/ % RSD/ %
MR 4.02 3.20 7.25 100.94 1.25
ke B 21 4.02 4.00 7.98 99.00 0.73

FREA 4.02 4.80 8.76 98.75 1.30
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FAZEAK (BN B U AL, REFEHCK, Bir
PAASBIE 5 28 PR 7 S BGER

23 RBMIZEHMA  EZEE & R RAKT
ZI 9 Pl 507 A AR IR 8, Hi3k 8 1]
0 R T A M A, B,C, D, , B IEFI T

P A PR AR TSR ALB,C,D, B ZEEHE N 60% ,
RHR LA 12 30, #8575 HEBU ] A 50 min, #8575 HEEL
IR N 80 °C, i RB>RASRD>RC 15 H: K K 5
NP R RH R L > & Tt B > B B 32 > H A 1]
24 BOE £k B4 T RN Ok
60% ,FRE L 1+ 30, 88 A5 42 B[] 50 min, #8745 42
HBUREE 80 C , #HATH & SLgm Ik, S ik ik e 45 581 WL
29, NEIEM, BAERITZ &M RSD K
0.68% , LA B F I B AL

x7T HKEARRBRAZENEEMEE (HEM.mg/g)
Tab 7 The total flavonoid content of four kinds of method ( unit:mg/g)

HOKEIOL UL A TR 4 H RICHREUL
YI{E+RSD 17.97+£2.32 52.90+1.13 50.97+0.41 41.80+1.57
*8 HTEFRIUEIEZEW k(34) i RER
Tab 8 Design and result of orthogonal experiment of ultrasonic extraction
A B C D
e MR A/ (mg - g7
LW % B/ (g - mL7h) 15} 6]/ min R/ C
1 50 1.10 30 40 35.4
2 50 1:30 40 60 43.9
3 50 1.50 50 80 50.1
4 60 1.10 40 80 46.4
5 60 1:30 50 40 51.5
6 60 1.50 30 60 52.3
7 70 1.10 50 60 40.7
8 70 1:30 30 80 46.8
9 70 1.50 40 40 44.6
k1 43.13 40.83 44.83 43.83
k2 50.07 47.40 44.97 45.63
k3 44.03 49.00 47.43 47.77
R 6.93 8.17 2.60 3.93

F9 HRERMIZHRESHWIE( LA ;mg/g)
Tab 9 The result of verifying test( unit: mg/g)

1

3 YI{E+RSD

A 53.4

53.6 53.3+0.68
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MR 28 S AE T R TR) B B i B I 1%
AR B I R R SRR ] 4
BORSE AN FRHRE A g, s
B 1 AN ) £ 7 ik AT AR 2 Semk i i, B3
A AR AR AR T K PR DTS B Ik
fife s T AE 2R ) | 7S ol A v (SR S g )
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P, R, SR FH 75 4 O 5 A V6 AR A 1 B 8
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S B R PR S B | 75 R I | A
[R13E 75 | 2% QR I o S ol 3 2 S i A A 7 2
HRe 2 BT i N K B /N IR O S R O
(52.90 mg/g) > HNFIa] 7t 4 B (50.97 mg/g) >&K
[CHEE (41.80 mg/g) >HUKFRIE (17.97 mg/g) o
L IR SR IO Ay S5 A B 1 7K B 1, AN A B AT
1R BITCTE A IMATATIA ), P R A
PRI Ay 75 A B B AR 1 T0 IR A A o Y R
T, 3 ST PR A A Ll K I R 2 3 o
TR Z2 5 TN AR ] v A 2R [ HR RO AR 2 A AN [7] 2
AL BT Y B P BB R A LR A
WA AR . PAOK S O8O, 1200 A0 2 1%
TR B RA 5 2 QR TC iR 7 $E LR Ty 1 i 2
LRy TR I T AN FRAR R o 4 B i 5
PRI DB AS FAH 22 AN, F 0 A ] 38 325 7 K i
HCALFERS it 8 h, HABFER B SRR R4 T
PRUCETE] (T 1 h) ARIGE S, REREAR , #AE Oy
SRR R BAR T B OB S A 1) vk, T AAS YR
G A TR 7S SR U T A

TE A S0 45 5 8 7% PR 2 R My S b L > 2
Pt 32 > B2 IR B2 >4 MU 1], SR B2y 60% , K}
WLEA 1 2 30, P BEEUT ]2 50 min, 475 $EEUR
JER 80 C 1, A B B Ok B A 55, O 53.3 mg/g.
X5k 1O A5 R B PR R0 N IE S I  A5 H
V14 7P 0 A O 4R BB B B 2% A AN T L

5RO A R SAL & ) & 1 (55.8 mg/g) A
ZEATK, X T BESE PR AN AL 7 1l 4 B AN [a] 2544
R PP — o (EL B P Ak B RS T A B T rh
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