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B2 B R W) PR AL Polygonum cuspidatum
Sieb.et Zuce. BT HEFRZEFIAR ; 25 T X% BE &L (fit UV
B E | BN 92.6% , R 5L 2 S RS E BT
FEBE , H#5: 100080-201409) ; HARFNI M /b 4k
1.2 EXREEIT

S Ve S RE R R A (A) B
(B) FEHUH] (C) A EEH 2 | JRbl S il & itk
ZEAEHT LI Lo(3Y) IEAS R, A $E U N
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Table 1 Factors and levels of ultrasonic extraction
FES
A TR % R BB T min
40 10 20
2 60 30 30
3 80 50 40

F2 REREBREZRKFE

Table 2 Factors and levels of cold soak extraction

H%

A T e RRRIUT R
1 40 10 12
2 60 30 24
3 80 50 36

TEE BT FRAET (1991-), 2 IIL B XA B BIF S A AFE 7 18] < 238 PR o bl 0) Tl AR IR RN
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1.3 BEMESENE

1.3.1 ARSIk HE & KREEFRIUS T X IR
21.6 mg, JilZb 6 i 53 2060 % £ BV il I BT
100 mL & JF 5 25, % 50, RI A4S T R
Al AR ) BT F R B4 0.2 mgemL.

132 mE ook ke e RmER RS T
X R VAW 1 mL, BT 25 mL 250, nzgiskK
Z 6 mL, /il &35 5% NaNO, % 1 mL, 785>
FEA) A HFE 6 ming MIBTHES3ECH 10% A1(NO;),
W1 mL, FEA), BRE 6 ming MNE L 4%
NaOH A& 10 mL, FHINZE K E 25 2 215 #22)
JEERE 15 min, DAANATT X0 RS 0PE 2 vt
M T 400~800 nm W N FEATOGIE 14, 45
R I/RTE 500 nm AT B RIS 3% #E 500 nm
S P

133 ARBw&egad REEEPOT T X G
W 0.1.2.3.4.5.6mL,i#%08“1.32" L IREAE, LI
T TG B R EZS XTI, 7E 500 nm AR
WEIEHE AR FR N IERE A R AR AR R 2 T o
B e An eI 42 8 LS AR R R
A=12.282€-0.020 1,R?=0.999 6. 45 B2 T %}
WA AE 0.008~0.048 mg-mL™ J5i i 8 Y0 I P 5 )%
TR R AT

1.3.4 AR SBEROFE RIS LR
0.425 mm i BALZ) 1.00 g, 2 1E 2256 &1
PRI, S BOR T UEfE E S 2 100 mL A, B
PR IR TR

1.3.5 #Haes2nlE K5 s R R A IR R
0.5 mL, #¢1.3.3" 50| J7 3500 1 W B, AR R m1 15
Dy R TR R R

14 FHEFERE

141 AFFERE %SRS 6
%, B3 0.5 mL, 530 & T 25 mL 250, #%
“1.2.37T00 R J7 R E WO R A5 5 , RSD=1.456% ,
FUNZ T A B RS %

142 AHXE SRR 0.5 mL,
BT 25 mL BRI, #1.3.37 00 F ik AR
5 min W& —RWOGEE, HE 6 . 4558 ,RSD=
1.185% , F&PARE S I Ae e Pk R 4T

143 THLMRE PRI 6 b S IA T,
Fie “1.3.37 IR 7kl ot . 4558 ,RSD=
1.857% , W%y ik B PET.

144 mAEDkFXE RS BERCMESENH
AW 6 10, B0y 0.25 mL, 4 BRI A — &
TR TN R VA, $ 1,337 IR 7 vk I
FRE S50 SE R R 99.208% , RSD=0.988%
T R .

) HRSITE

2.1 EXRKEERRHSH

IESIRI LS UL 3, 7 22 Mt SR L 2% 4.

H2e 3 FlIk 4 19 A LT RpR SR, R
SR MIE) S 5 1 BB 11 DR 3R L R R B > £ T
T AT BO- BRI T]. R TN B T HR B ) R i 4
RASE R EL | BT 350, $ ) ) o) S
FEPCR AR/ B o T s D YR W
2 I A AR T 20 ALBsC,,
BP Z,  J5 i 43 40 80% , B HE 1:50 , 41 B A (]
10 min.

IR Ry>R >R ¢, 2 W 5200 R i HUR
149 R 2RO Ay h R L > 2 T ok - 5> 41 BB (1]
TSN S B R R 1 52 T A K 11 PR A 2T
SO RHRLL R )Xo B o R R (1 R )
BN B I R EE D SR UL 3 2 S
I, R RE R U T 250 ASBSC,, B 5 B
B 80% , BHE H 1:50 , 2B F] 24 h.

A LRSI EE SR v, A A A IR T
BT B JBCR 11 52 ) PR 28 AH B (LR 75 vk SR SR
P TV, ELRR A R U A) S5 4 i pe A i o
PRI T 2258 « LR 740 80% BH EL K
1:50 R A HEHL 10 min.
22 IHIERIE

HERR PRI P2 AL (G FLAR 0.425 mm 1 ) 2y
1.00 g, #% M AR BT 2 ASBC, PATHRAE 3
W, H R R EUR R 19.31%, RSD=1.16%.
EUFIR 2 5 IR A a5 A —, FIX
PP T R AT
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Table 3  Results of orthogonal experiment
ateEs A B C P VR B B R IR %0 PR TE BRI %
1 1 1 1 12.339 11.484
2 1 2 2 13.723 11.932
3 1 3 3 16.166 13.276
4 2 1 2 14.700 12.217
5 2 2 3 16.858 14415
6 2 3 1 17.876 16.532
7 3 1 3 15.026 13.153
8 3 2 1 18.812 14.008
9 3 3 2 19.260 18.120
K, 42.228 42.065 49.027
K, 49.434 49.393 47.683
o K; 53.098 53.302 48.050
=l k 14.076 14.022 16.342
s k, 16.478 16.464 15.894
ks 17.699 17.767 16.017
R 3.623 3.745 0.448
K, 36.692 36.854 42.024
K, 43.164 40.355 42.269
s K; 45.281 47.928 40.844
= ky 12.231 12.285 14.008
7% k, 14.388 13.452 14.090
ks 15.094 15.976 13.615
R 2.863 3.691 0.475
x4 AEDWER
Table 4 Results of variance analysis
Ji 2 B2 T A Ji F P
kB mE we  TWE Tewum Tmw we mE GE
A 20.390 13.349 2 10.195 6.674 12.952 3919 0.072 0.203
B 21.694 21.360 2 10.847 10.680 13.781 6.270 0.068 0.138
C 0.322 0.387 2 0.161 0.194 0.204 0.114 0.830 0.898
TR 1.574 3.407 2 0.787 1.703
i F0(2,2)=9; Foes(2,2)=19.
3 45 iE BE B

ENSW s R UM S e e - 3 N L]
FIRR VA AR IR R U T 2, LA S
MEEIE TV LR, @ R ISR T
B2k, RS AR B R B I R I TN . B
J B 80% R FE 1:50 B R EL 10 min 7E
RS B BCRE R 19.31% A S50k
FEAL R R I T SRR 5 $RHCR S, N
PR P BT ) S5 SR T R AFST IR T —E S5

FEA.
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Optimizing extraction technology of total flavonoids from
Polygonum cuspidatum by orthogonal experiment

CHEN Lin-li'?,FANG Ji—de'? LI Li'*
1.School of Chemical Engineering and Pharmacy, Wuhan Institute of Technology, Wuhan 430074, China;
2.Key Laboratory for Green Chemical Process of Ministry of Education, Wuhan Institute of Technology,
Wuhan 430074, China

Abstract: To compare the extraction rates between the ultrasonic method and the cold soak method of total
flavonoids from Polygonum cuspidatum, the effects of ethanol concentration, solid-liquid ratio and extraction
time on the extraction rates were explored. And the technological parameters of the ultrasonic method and the
cold soak method were optimized by orthogonal experiment. Using software spss 19.0, the data of the orthogo-
nal experiment were analyzed. The results show that the effect of solid-liquid ratio on the extraction rates of
total flavonoids from Polygonum cuspidatum is the biggest, followed by the ethanol concentration and the ex-
traction time. The optimal extraction conditions are ethanol concentration of 80%, solid-liquid ratio of 1:50
and ultrasonic extraction of 10 min. Under the condition, the extraction rate of total flavonoids is 19.31%.
Compared with the cold soak method, the ultrasonic method has a higher extraction rate, which is helpful to
the further development and use of total flavonoids in Polygonum cuspidatum.

Keywords: Polygonum cuspidatum; total flavonoids; orthogonal experiment; ultrasonic method
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