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Abstract : To study the ultrasonic extraction coupled with microwave treatment of Flemingia macrophylla and its antibac-
terial activity. The extraction yields of genistein and genistin were used as evaluation index,the single factor experiment
and orthogonal experiment were used to optimize the microwave treatment-ultrasonic extraction conditions of genistein
and genistin from F. macrophylla. The optimal extraction conditions were compared with ultrasonic extraction and hot wa-
ter extraction. The antibacterial activities of F. macrophylla extracts and genistin were also studied. The optimal extraction
conditions were as followes : microwave power 700 W, ultrasonic power 200 W, desorption agent ratio 7: 1 (mL/g) , mi-
crowave time 180 s,with 90% ethanol as extraction solvent, liquid/solid ratio 35: 1 (mlL/g) , extraction temperature 80
°C , extraction time 15 min. Under the optimal conditions, the total yield of genistein and genistin was 1.3881 mg/g,and
the yield of genistein and genistin were 0. 9047 mg/g and 0. 4834 mg/g,respectively. It was higher than that of ultrason-
ic extraction and hot water extraction. The inhibitory effect of F. macrophylla extracts and genistin on three common bac-

teria were Staphylococcus aureus > Bacillus subtilis > Escherichia coli, but genistin had no obvious inhibitory effect on

. Escherichia coli. In conclusion, ultrasonic extraction coupled
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Table 1

Regression equations of genistein and genistin

%y 177

Composition Regression equation

LIPS

Correlation coefficient

el

Linear range (pg)

YR Genistein S, =5381.20785 x X1-25. 73571 r=0.99994 0.0466 ~0.5126
YRR Z Genistin S, =6665. 24725 x X2 +33.05952 r=0.99996 0.0520 ~0. 5720
1.2.2.5 ZeRPARZFAGE PR R TR MOM R SWMPf(4:1.5:1.6:1.7:1.8:1.9: 1 mL/g) f#
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Table 2 Factors and levels for orthogonal experiment

2 Factors
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Microwave time (s) Ethanol concentration (% ) Extration temperature ( °C ) Extraction time ( min)
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Fig. 1  Effects of desorption agent ratio on the yield of

genistein and genistin
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Fig. 2 Effects of microwave time on the yield of genistein

and genistin
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Table 3 Results of orthogonal experiment

Y, Y, Y,

o
i * b ¢ b (me/) (me/e) (me/)
1 1 1 1 1 0.6754 0.4125 1.0879
2 1 2 2 2 0.8878 0.3778 1.2656
3 1 3 3 3 0.7952 0.3654 1. 1606
4 2 1 2 3 0.9015 0.4596 1.3611
5 2 2 3 1 0. 8947 0.3807 1.2754
6 2 3 1 2 0.9037 0.4711 1.3748
7 3 1 3 2 0.6239 0.3982 1.0221
8 3 2 1 3 0.7884 0.3548 1.1432
9 3 3 2 1 0.8211 0.3706 1.1917
K1 1.171 1.157 1.202 1.185
K2 1.337 1.228 1.273 1.221
K3 1.119 1.242 1.153 1.222
R 0.218 0.085 0.120 0.037
x4 EXIWERFESN
Table 4  Variance analysis of orthogonal experiments results
K. 55 1 r mos@ L
A 0.078 2 26.000 19.000 ®
B 0.013 2 4.333 19.000
C 0.022 2 7.333 19.000
D( %2 error) 0.003 2 1.000 19.000

xS MWHIWHER

Table 5 Results of comparative experiment

A s N il B o TRA - ; N
PRI S SR ] . FURTR A o D) fm e yE AT
sk poi S G g WORIES S umms e
Ik Microwave  Microwave ) P | Ethanol ql q Ultrasonic Extraction  Extraction Y, Y,
method power time dgc_n concentration SOl power temperature time (mg/g) (mg/g)
(W) () ratio (%) ratio (W) () (min)
s (ml/g) o (ml/g) min
a 700 180s 7:1 90% 35:1 200 80 15 0.9047 0.4834
b - - - 90% 35:1 200 80 15 0.6239 0.3131
c - - - 90% 35:1 - 80 15 0.4878 0.2340

2.4 KT #ARBR KM EE S

H135% 6 Al A, KT T 4k 4R OO =R A
—E B HIVE T, 300 860V R /MBI A 4 88 (0 4
BRTA > A RZEAIT B > KB AT B, I R e 5 1 ekt
R ZRO0 45 B0 2 TR A S B 2 AT 1 ) 0 1 1 P

B Sk, o R T T T G T A A SR 5 A S B Y
PN, BORIA 26 KM AT 1 JC B S 0 ki £ T, i 0. 4
mg/mL (RT3 e BOROW R AT i A7 — 7 1
AR D PR AT R R R T 35 B RO P H Al B 73
Xt R A — R A 5 AR IR EE T bR
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TR0, XA B 2 AT B AR S o R 4 4 B
TR YRR ZR (0 0 B TG A A0 T ) o Y i g 3
0.4 mg/mL JUAAR ZO A HEZFFRAT B A 6 88 (A 4

ERTAT A 40 B8 15 PR 452 0. 2 mg/mL £ % 3K f 945 0. 4
mg/mL RT3 48 HOHRONS Al o 2 J AT T 1) 400 B
G PR 0.2 mg/mL B RE 2R 5, F X <5 o (04 4 2R
B IR P45 0.2 mg/mL BERE R AR

x6 AT AHRIRINEER

Table 6  Antibacterial effects of F. macrophylla extracts

T B B 4% Diameter of inhibition zone (mm)

He I
Sample Concentration PN7EaE) MR 2 AL I S W OFEERE
(mg/mL) Escherichia coli Bacillus subtilis Staphylococcus aureus
Tor K 0 5.0 5.0 5.0
- ST
KT 4R AR U 0.2 55 8.3 8.9
F. macrophylla extracts

0.4 7.8 10.6 11.8

Yl AR ZE Genistin 0.2 5.1 7.7 10.1

0.4 5.2 9.8 14.6

#EF5 & Streptomycin 0.2 9.9 9.2 12.2

2.5 RMFrHREE&/MNIERE

M1 7 AT, ZESEITE I, KT T R R O
X KM FT BT Ak B 2 A6 AT TR 0 46 0 2 28 35K TR 1Y
MIC 43504 1.6.0. 4 F1 0. 4 mg/mL; Yokl K 2 %A
FZE AT T A 4 200 ) A5 3K TR (19 MIC 4351y 0. 4
F10.2 mg/mL 55 KM AT B JCH AR 4% 25 25 000t
KA FTBR A B 2 AT B RN 4 B €0 ) 28 Bk B ) MIC

739179°0.2,0.2.0. 1 mg/mL, JoRIA N 4 8 (44
I BKER 1 MIC BRI Fr 852 BORU/D , R e pEAR
FONS 5 B O A BR B A A R ORI TR T $ 8
WO KT T AR BRI AR ZRS 3 Ml UL
[ MIC R THER R, R T I 4k 4 O A e
PR ZR B ROR B w25 55 , (B HAT B iy 4m
RGN (B SPN NN g pile

RT KMFFHREEHHME MIC
Table 7 MIC of F. macrophylla extracts

RS, Bl W Concentration (mg/mL)
Sample Bacterial species 1.6 0.8 0.4 0.2 0.1 0
I L v
,j( T TR KIGFFEE Escherichia coli - + + o+ + o+ + 4+ 4+ + 4+ 4+
F. macrophylla extracts
i ZE FAT T
Bacillus subtilis - N N * r T
A T
SRR ] . ] . .. s
Staphylococcus aureus
Y -
*,ﬂ,?k% jtﬂéﬂlﬁ, + + + + + + o+ o+ + o+ o+ + o+ +
Genistin Escherichia coli
Hili B 25 FUAT T
Bacillus subtilis a - B * e et
G A BRI _ _ _ _ + ot o+
Staphylococcus aureus
- HERER PN B B B .
Streptomycin Escherichia coli
HEL AT I
Bacillus subtilis - N N N * T
A IS
U R HIRT ) i i i i L

Staphylococcus aureus

T - TRAK; + BHED; + + RRAREERL; + + + BREEERZ.

” . ;
Note:“ —” no bacteria;“ +”

small amount bacteria;“ + +” large amount bacteria;“ + + +”

extremely large amount bacteria.
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