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1.2.2 PR & HIIE KEFRBS THREE S 10 mg
Q05 CTEEEME , AR 60% LEIRRIRMET T 5K
FAFHE FEEAZE 100 mL, BIFRVERER 0.1 mg » mL ' 1)
FTARER W . F T R4 BIFRE 5 g NaNO, .10 g
AIlNO;);.5 g NaOH A EBE TRk o HHmBREAE
100 mLARH , B8 5%/ NaNO, .10 % A ALNO, );
5% NaOH % . FB MBS B 0.0.1.0.2.0,
3.0.4.0.5. 0 mL A7 T HRUE SIS W /351 E F 10 mL L
BB AKIKIE 6 MELEAEFEKIMA 5% NaNO, %
0.3 mL, 5 FE 5 min J50HIMA 10% ALNO,), %
W 0.3 mL, #£A)# B 5 min, R J5 N 5% NaOH ¥ ¥
4 mL, {J5 H 60 % R R E 2R , $245)# B 10 min™’,
FERMC £ 510 nm I E WOBAE . 2B o il 2R
e AR IE R S, WU B IR E x(mg » mL ™) i 4k
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Fig. 1 Standed curve of rutin

1L.2.3 & BEEIRRETE L R 10 mg T
F BB, 6090 RS B R E A% 100 mL, H
BB 4 mL fFFUHESB R ET 10 mL M HEEH K
WHNA 5% NaNO, ¥ 0. 3 mL, 32588 5 min, ZJ5
ARmA 10% AINO,), %W 0. 3 mL,$245)# & 5 min,
SRIGIN 5% NaOH %W 4 mL, B J5 H 60% BB E
ZIBE #2518 B 10 min, I%E AR IEZ 5, AW W64k
FEEETHF 510 nm AR EL I SRR . AR HE I 15 i IR ' B
B B bRt il £, 1103 R R AR 4R 4 P A T 4R B IR
HE A=12.954X—0. 019 5; S B EIREE (mg « g )=
My X (X><N]>\<4;/#/W# X10%) CHCER X SR B
BV (mg « mL 1) ; N R Be A s My b T
() ; My T AT R BN B 1Lk T8 (2); Ve £
T E BARFR (L) s Wiy FR FREUHL™ B (mg)

1L.2.4 BRERZFRE FUSHALBESHEM & L B R
BT AR5 ARk 4 g, e 1 15 g » mL,
PRBUREE 70 °C, Mk Th 3 100 W, ZBEES W e 60 %,
Ay PIE IR A P TIR M 0.1.2.4.6 h 5 , #EATIMR 32
B 2 min, B4 3 P4 W 58 TR a4 R g 8
Ly BRI T2 MR ma . Sl T 3R M & L
BEEE B T2 M s FRE R R 4 g, IE R EL 1 ¢

15 g+ mL ™ IR EUE B 70 °C, F 602 Z BV W 43 ) 7E
100.200.300,400,500 W R[EIZh# &4 T8 2 min, &
3 AFATIRIS B 7% S ip Ty R %o vl M 8 L i B
BT Z 8200, R U e v M 8 Ll i B 3 R 3R B T
2R FRURRE 4 g, R LL 12 15 g e mL L3R
BUOREE 70 °C, 1 h =R 100 W, 60 % 2, BV W 43 B4R B
1.2.3.4.5 min, B4 3 A FATIRLE: , HF 57 B2 AT B) % ¥ N
1L R BB T 2 A, R A 4R B [ Bk 42
B, RS (] (9 SR AN 46 452 Lk [T B A ] . B BRIV B
CV/ VD o g o L P B T 2 B T 25 PR 5 i - R B et
4 g, RERELIL 115 g o mL 7Y REBUR B 70 °C LMK
INE 100 W, 435 40%.50%.60% .70 % .80 % Y . &
VSRR 2 min, B4 3 M FATIREE , B 52 B2 BRI vk BE X
VMR L S B R BRE TAR R . R L X I R
Ll B T 4R B T R - FRBUR R 4 g, T Th R
100 W3 BUEEF 70 °C, 40 BIR A 1 ¢ 10,1 ¢ 15.1 ¢ 20,
1:30.1:40 g+ mL ™" ARHE LA W/ VD, F 609 2,
BV AR 2 min, B4 3 MPATIRES , BF RN L X
ME L S R E R T2 M, BB B X M R
L S B AR B B T R - AR R 4 g, 18 R L
1:15 g mL ™', {55 Zh= 100 W, FH 60 % Z. B W 4331
£ 40.50.60.70.80 “C 24 F 4R H 2 min, B4 3 MFAT
TR , B 5 15 E S M L B T SR B T 25 R

1.2.5 IEZCSEH %55 A AR IR B b il &R
g8, 18 E —E R TR 4 H sh AT, L DUR EAE A
TZESH BT RE R, 456 H B HXH
FEU KRR BA D R E B T AR 200 W, v 4 4R BUR
JE R B HREST ] FURHE LE ¥ LD i BB T 42
WMTEHRFENER, BREME 3 MKF, 28/ LG
IEARRRGE D BTN E L B R IR I T2
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Table 1 Factors and levels
K& Factors
K A HRIUE B B igmAtE  CRBURRE D kHE Lk
Level Extraction Extraction Extractant Material-liquid ratio
temperature/ ‘C time/ min concentration/ % /(gemlL™1)
1 50 2.5 50 1:25
2 60 3.0 60 1:30
3 70 3.5 70 1:35
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Fig. 2 Presoaking and the yield of total flavoniod
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Fig. 3 Microwave power and the yield of total flavoniod
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Fig. 4 Extraction time and the yield of total flavoniod
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Fig. 5 The concentrations of the extractant and

the yield of total flavoniod
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LT BB G 3G IR, o 3 R 4R R B 2 4 v, BHR LL ik
1:30 g mL ™' 4R MUBOCR SR 47 BH LG E) 1 ¢

40 g« mL ™' {RICE WA T . 15 2 R LL AT DL
B 5 L) — 5 B R B 22 R Y VA 50 1 0 2 — e 7R BE
WEREHEW . RHE L RAK, 3 BOR 78 705 BB L
KT, BRH v H TS O R R SRR AR A, AT
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Fig. 6 Material-liquid ratio and the yield of total flavoniod
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Fig. 7 Extraction temperatures and the yield of total flavoniod
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Table 2 Result of orthogonal experiments
R HHEHRIE The yield
A B C D
Experimental group of flavoniod/(mg + g~ 1)
1 50 2.5 50 1:25 43.06
2 50 3.0 60 1:30 53.46
3 50 3.5 70 1:35 55.07
4 60 2.5 60 1:35 70. 22
5 60 3.0 70 1:25 62.93
6 60 3.5 50 1:30 68. 54
7 70 2.5 70 1:30 64. 17
8 70 3.0 50 1:35 65. 55
9 70 3.5 60 1:25 57.01
K1 50.530  59.150 59.050 54.333
K2 67.230  60.647 60.230 62.057
K3 62.243  60.207 60.723 63.613
R 16. 700 1.497 1.673 9. 280
*3 FESHE
Table 3 Variance analysis
Sk 2 PHFM AmE FME FIERE 8F%
Factor Sum of squares  df F-value Critical value Significance
RPURE Temperatures 440. 959 2 99.405  19.000 *
B} E] Time 3. 550 2 0. 800 19. 000
B ¥ B Concentrations 4. 436 2 1. 000 19. 000
BHA L Liquid-material ratio 148, 191 2 33.406  19.000 *
%2 Error 4. 44 2
F(a=0.05)

2.3 HrikA%

ZAWEMERE R DUR T L AN R, B
AB,C;Dy T2 #EAT 3 I E, 35 B 4R U ¥I{E
71.15 mg + g ', W RE IE 3 SE 5 H g M 1L i A B R
RENRERR T ZSECNRBURE 60 °C, $2 BAT &
3 min, Z BRSO 70% , BHBEL 12 35 g+ mL ™,

3 Hit
JEoRE 2 3 BB — g B[] ) B IRIR S BB LT

Xl R A R AT R BE RS B SRR . B i B AR R
R T 2 k& Yy 42 BURT A 45 45 T 25 i [a], b B Oy
18,8 FIFRARL BRI B A . Z IR HLE AR AT A
B I YIS IR A T R AR R AR EE B AR YR . IR
SR T RA PR, X2 B 28 9 52 L 35 51 im 34
FnBA A it — PR

R R BRI ST T TR o A B A T R R
BRI | 2 B B RV LL R O 45 A1 S5 N R
Wit BEE R EN LR, SR RITT 4 W
K 3 KFIER LS, Ui B R AEN IR T E 4. 43R
T FURW 2 h, ZEEERVEE 70%, i Th ¥ 200 W,
BHREL 1+ 35 g mL ", 7E 60 ‘CA4M4F FHEIRER 2 k(8
WK 3 min) , YN H LA B R HCE AL 71. 15 mg + g '
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B E e FeGARARM, RAGKEMEEE, 2 EFNELELTFRGARTEA
AR B BN ELB LB RRBAELB, AL TS HLHS B MW E#E T R, &
R &M &% &4 Ultimate®AQ-C18(4. 6 pm X 250 mmX5 mm) ; /& 35484 0. 01 mol « L' &%
B 42 ik (K, HPO, =5.59 g« L' ,KH,PO,=0.41 g « L' ,pH 7. 5)-F 82 (50 ¢ 50, V/V); % % %
#4216 nm; AR A 35 Cs;ik A 1.0 mL » min ', 0% 2 FRGURTEH 5 Fr AW, L&
WMR BB LT EHALRERZRE 4 RS EHTEZH, 254 12056 mg+ g ' A=
0.116 5 mg * g ', B E AW MEARE R BA S FTRA K, KR ETHEALH,

KB T T RGAL HPLC; S AR08 ; E Al S 08 ; M0 8 0 s B R B 5 S 0

FESEKE Q946 TEAARIRAD:A XEHE:1001—0009(2016)10—0122—05

B E T (Sophora alopecuroides L.) J& S B 8 RER, EETHESEYW, LA G IR X
Y EEAGFREA T OTEE LR X, AR SRR SR e S S R IIA, B TE D
FOMEA T A . S T T 4 B 5
@D . Email.cllishi21@163. com. TR AL 2 R R 2 B IR i 2 4
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W e H B3 ;2016 —02—14 BEA

Extraction Process Optimization of Total Flavoniod From Clerodendron
trichotomum Leaves by Microwave Technology

ZHANG Ying"? , YANG Gé*
(1. College of Biological and Chemistry Engineering, Panzhihua University, Panzhihua, Sichuan 617000; 2. Key Laboratory of Dry-hot Valley
Characteristic Bio-Resources Development at University of Sichuan Province,Panzhihua, Sichuan 61700033, Panzhihua Institution for Food and
Drug Control,Panzhihua, Sichuan 617000)

Abstract: Taking Clerodendron trichotomum leaves as material, using microwave technology to extract total flavoniod, the
flavoniod contents were evaluated by ultraviolet and visible spectrophotometer. The effect of material-liquid ratios, ethanol
concentration,extraction temperatures and extraction time were investigated using the yields of total flavoniod as index. The
optimum extraction process conditions of total flavoniod were studied by the orthogonal design after single factor
experiments. The results showed that the optimum extraction conditions were as follows: presoaking for 2 hours, microwave
power 200 W,ethanol concentration 70% ,temperature 60 °C ymaterial-liquid ratio 1 : 35 g » mL ™! ,extracting by 2 times,and
each time for 3 minutes, the yield of total flavoniod could reach 71.15 mg * g '. Microwave technology was feasible for
flavoniod extraction,and it also could lay a foundation for further utilization of Clerodendron trichotomum.

Keywords: Clerodendron trichotomum ;flavoniod; orthogonal design;extraction
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