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F P R % 5248 , SW-CJ-1Cy, B XA BT L THE &
YX280B #l 1 JE 28 V5 K T 7%, 202 AU B PiE 1R TR 4,
DZKW-S-6 #1 i PfE R K R 55

L2 R®Hk

L2.1 AZEEARER WERRR—EENEZE,
I 48 B 7008 e 4 B AR B — 5 of ) U, 2o U L U8 VR
(EER 3 WIEA IR AR BUA 22 2] 50 mL
AR R .

L2.2 FRiEMMLHIE  FREUS T 20.00 mg, F 30%
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Table 1 Factors and levels of 14 (3*) orthogonal experiment

K% Factor
K A VIR BE BBt (0F/3:¢/2Y; 3 D & B A i)

Level Solvent concentration Solid-liquid ratio Extraction temperature Extraction time

/% /g+mL™1 /°C /min
1 70 1:8 50 10
2 80 1:10 60 15
3 90 1:12 70 20

1.2.6 AZEEMMEATEERE BOESSEF, 4HE7E
37T°CHEFR 24 h, HHTE 28°CHE 5% 24 h #A7iE k. BUEL
U A TR PP ARSI , 53 Ao o 40 3T ORR - Sik F G T A BE
ERKELHI AL 10° cfu/mL MIBEEW L & . EZHEKI
FVEFR B A P8R FHER R 6 mm IR A
(St T PR TR 12 15 5 T B2 OO CfefE PR A% L R vk i A=
LR AR LR R 10%6.5%0.2. 5%6.1. 25%
0. 625 % ZR IR EEVS W0 » 3%, I T4 F . Bl - A i F
3T TR R R IR 3 G I R I G SR L F A AR A & R
ZEVRHA KA 20 min, 2K 5 5 FREE AR H %
H, FFIEFRFILT 2 G B W 35 % WL 4
S 0.1 mL WA, HRGBERAH5 ., HHITH
BRI U A8 G MU 4K s B & R LA, A I 3
R 1 R ai IR M B 4R R & E X IR (CKD
BAREYM 3 RERIRK., W% TCEHTHER
Kig% 24~48 h, A7 28°C A& FHEIRIE SR 48 h J57, WL
FINER
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s 25 LB BE Sy 80 6B, BRI Fo i 5 24 LBk BE
i 800, EEIFRHURA B FRE. VLI E 288
SN B 2 R T L 5 DT 2 ) R 4R R
PR, ZBEVR BEHR 804 245 T HL

$2HE Extraction rate/%
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ZIEHR FE Ethanol concentration/%

Bl FREREZEEEZFMRNENRM
Fig. 1 Effects of different concentrations of

ethanol on flavonoids extraction rate
2.1.2 RHELLA AW ER AR M hE 2 [T
50, BEE HB L R 3G 0 , HE 22 TR A 4R IR R W 1 o, (2
LERRLERT 1+ 10 g/mL DU , 48 SE 38 in 5 B 5] 19
BN AR 2 B AR R R AN K, B DL, 25 B B AR 7R A
BT 29 R0 B LB 1 ¢ 10 g/mL 245 RH

33
32
3.1
3.0
29
2.8
2.7
2.6
2.6
2.4

ek

Extraction rate%

1:3 1:6 19 12 1:15 1:18
FHBEL Solid-liquid ratio/g-mL-!

2 AEREERTEEEIRRERN N
Fig. 2 Effects of solid-liquid ratio on flavonoids extraction rate
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Fig. 3 Effects of extraction temperature on

flavonoids extraction rate
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Fig. 4 Effects of extraction time on flavonoids extraction rate

2.2 IEACSEEREER

MK 2 FTLAE W, AR PR 22 20 4, & DR W 4R T
SRR KNI IR E A>D>C>B, B Z BiE ik B Xt
A 32 TR ) 4R O 1 52 I i R, UK Dl 2 AT 1] L 4 R
TR R LE RIS M B /e A By G Dy Oy A= 32 BT 42 B
HIEE T 24 A, BV 8050 1 £ BE kAT 8 7 4 Bh 4R B,
BHE LR 1 ¢ 12 g/mL,7E 50°C H) 254 FH2H 15 min,
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Table 2 Results of 14 (3*) orthogonal experiment
BBt . N
A R o CH_ERE DiREATE  HERRE
e Solid-liquid
Solvent Extraction Extraction Extraction
No. ratio
concentration/ % temperature/°C  time/min rate/ %
gemL!
1 1 1 1 1 4,542
2 1 2 2 2 6. 395
3 1 3 3 3 6. 235
4 2 1 2 3 9. 849
5 2 2 3 1 7.516
6 2 3 1 2 10. 421
7 3 3 3 2 4. 999
8 3 2 1 3 5. 823
9 3 1 2 1 5.319
K1 5.724 6. 463 6.929 5.792
K> 9. 262 6.578 7.188 7.272
K3 5. 380 7.325 6. 250 7.302
R 3. 882 0. 862 0. 938 1.510
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A EIVE F 39 0 V8 P R0 5 55 D kG B 2R A AT B > R
T >H 8 A > KB S 2T B A 3 KT 4 R s
R VE AR , I B R & B B KA E L
FORE B 2F 7006 B R e /N I B VR BE 4 B R 2,596,500,
10%.1.25%,
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Table 3 Result of antibacterial activity of flavonoids from ginger

A LR
BT R ) . 25 [T IR
Concentration of flavonoids/ %
Pathogens CK
0.625 1.25 2.5 5 10
% Aspergillus niger — — + + _
FHEE Penicillium - - - + + —
KIGHTH Escherichia coli - — — + —
N E ZEHIHA B Bacillus subitlis — + + + _

7RO HIMEE RN R

Note: ‘+’ means inhibition zone; ‘—’means no inhibition zone.
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Study on Ultrasonic Extraction of Flavonoids From Ginger and
Antibacterial Activity

JIANG Shao-juan, LIU Xiao-li
(Department of Biology and Chemistry Engineering, Panzhihua University, Panzhihua, Sichuan 617000)

Abstract; With ginger as raw material, the ultrasonic extraction of flavonoids from ginger was studied. The extraction
process of flavonoids was optimized with single factor experiment and orthogonal experiment,and the antibacterial activity
of flavonoids from ginger was studied by filter paper method. The results showed that the optimum extraction conditions
were determined as follows: alcohol concentration 80% , solid-liquid ratio 1 ¢ 12 g/mL, extraction temperature 50°C ,
extraction time 15 minutes. And ginger flavonoids showed different antibacterial activity for the four bacteria,the order of
the strength of the inhibitory effect was Bacillus subitlis> Aspergillus niger > Penicillium>>FEscherichia coli.

Key words: ginger ; ultrasonic extraction;flavonoids;orthogonal experiment;antibacterial activity
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