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FMEIEWINE AR ELANH T ALEFE(Hedyotisdiffusa) ML BHEY T EEEREFHFHE ML YN LB BT
HMBEY AN E N ERECA NN EER. [FEIE RN T ELETER LSRN 10X M I BERFAR, AL F 0
HE EMAWHAATHRE; FAL ABS B AL H WAt MR T B K Fa e mER X o, AN TR
Wi EH EE KA AN E B ER R F K AT W (Escherichia coli) ¥ 3 4T W (Bacillus subtilis)
4 ¥ 6 H 5 B E (Staphylococcus aureus) MM EEH , LERVERY T HFE N 10.34%, THFEHEM LD EEN
9. 73% A EW EBEMAMBEEH 5. 98%., MBRAMAMAET HEFAH T AL FCHERFTNRANIHRE 2
Bl 3.125,1.5625 50 mgemL ', A EWEMEMAD M ARHE HEF AT ML ECHTRANZNINE
WK 125,62.5 411 000 pgemL ', [T ELERBRYAAGFE AEFAAE L E T HRY
WAHRENIME R AR &S AN RRMET KR,

KRBT O T E EREM A WA

hESES:Q93-31 MEKARERD A XEHS.1672-6693(2021)02-0097-08

FIAE T 5L (Hed yotis diffusa) EE 504 F v B g, B 5 i 5 AR RAHL BT (e mifg 2 . [iere
TR — b [ R TR) A LA b 2l 1 TE L R B B 0 2 RN AT AR EE PR TR LR BRI S5
DAL AR FEE NG R B 2 i oA 2 T2 (1 L 58 2 0 v 245 TG AR AT A AR T g B gk E RSN AT
FEFRWY, AL TR B 2B AR T M A R B 2L A RS 2 R AR MR A R f Tk
s T v R T P A, R U e A B AR T R B S R Y AR A BT AR . B T R A
YWHEA ) 2 2SI H AR B AR B AN B S T I

Wit o v R 28 55 T S BT A R NATTR 0 ot JB R BT f R R ) R Ok B . B RT R ol R Tz A AR
077 65 R0 A SRA IR, TC B 235w AT B B A B AR S R AR B R v BRI T B
B W AT B AR R AL A At BURA R R, R AR B B R AE R Tl v g 5 22 AT O
HLTEE N TASE T BN g s, AR R Na e & s bl i ol i 2 sl ke 59, HRA
PUAEMERY . R AT 1 OB AR e e T R O R SRS R I T
AL W& it Ll AB-8 AL B A B2 00 £ v i) 3 T S A A W P R SR A R Ak S Y R 2 Ak
WX KGR E (Escherichia coli) A ¥ KT B (Bacillus subtilis) .4 5 (04 Z) BR B (Sta phylococcus aureus)
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Tab.1 The medicinal materials and main reagents
H R Vi =¥ Az (SO TR A%
P AL g 7 JUARAE TR A K3
T Cor Hyo O REFRHL AR A HPLC & & ft K F 855 F 98%
Tk 2w CH;CH,OH ;RN AR T A R A P TE
NIKG =AM AICl; « 6H,0 Kl RSl 280 T 431 4
AB-8 K AL g e H R R R A A LA :130~140 pm
i3 2 11 e a R EREA A A
383 R R R R A
BifIg 4 (Ci: Hi309), et R ERECA A A AHXT 4> F Bt :3 000~9 000
AL NaCl IR RFEREARAA T
®2 ZBRE
Tab. 2 Experimental instruments in the study
A% 24 FR B TR A% 2 FR B TR
LK FAL004  BilgEFE PR ARA A W B R R ATL-0329 E#H &R RS AR

R AL TDSA-WS KU E DAL A BRA R || WA EEIE T/ES SW-CJ-2F I M G A A R
e 7 K A RE-52 LW AR AR T AN LGB UV-1800 LG ZEIE RN A PR A
R FM  SHH-250Z TR T Ak A S A AR SR R KR LDZX-75KBS g A E ST R

AT A 101-1AB dEm b AL A IR A A

1.3 LWHE
L3 1T Feo4 & FTEA LSRR, Lm0 B2 HAK, &H. B K 25 g,
JTA 300 mL AT E0h 70 90 1 £ G W - F8 ST N2 B GV 12 48 he FRAE B A VA R HE T I IR Ol 65 °C
(R 7K 5 O 30 min Jil I8 IR IVRCE T RS0 B 3 000 r e min 'L B0 5 min, KRR ZE R A E
H 65 C ¥ DIEWAE LA FIEZEM E 15 mL 247 BIA T35 F I B R 38R 65 °C s X T 1 4H
st AR A TR (B D RARY T8 15 3 oML Y T8 BT & B DL & 6 B G B3 78 e 55 55 0T & 1 3 LA
100 Y0 i+ M43 .
L3 2MfEp b wmERSHeTan e D el ZimlfE" . mEA 0.010 0 g 4 T FRE S L PomA
5 mL ARFUEHR 95 % ) BT B 7 AL BE 30 min, £ 75 T 58 R IS TR AR LA B0k 95 Y0 Ay 2 BV TR D
TR W BE Y 0.1 mg » mL ' WYBREWR . 43 A H R AR fEW 0,0.5,1,1.5,2,2.5,3,3.5 mL, 4 MA 4 mL
i R 1 %6 1) = SAR RV W, TR R AR B BN 95 Y I BRI ROE 5 2 10 mL, S RIFEA), #5815 min, fEA
SRR R 410 nm AR D E W B BRI AT B0 BRE i 2 AT R E Jr FR AN 1] 2 fr s . #E 0~0. 035 mg » mL~ " JE A,
FUT R () SO (DA B RIFEE LR,

2) RLEEY T h B AL G ) & A E . FREBOCHAEY) T8 0.5 g InAARFR G 80 R 95 %6 1 & B3 W8 45
£ 100 mL, WM 1 mL, ZJ5 B9 20 B85 4w o il e 1l 0 #5425 BN [, O3 ok s vh ot 28 SR A5 ot VR 58 )
FlGY ek . RIELLT AR HEY T8 D5y & & .

S

A C R BB A A T W B L g » mL D) A BB E VR SR B G . mL) ,m M
FeW) T B (A7 : )

X 100%
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Fig.1 Dry cream of crude extract Fig.2 Standard curve of rutin

1.3.3 B RAE Dbl A HTTERU AT HADRAR . AB-8 AL B A4 Ji T i i 26 b 5 9y 1) W B 0 o
SR MR IBCR SR R ARSI AB-8 B Y AL B AR X 1 AR e T BORL AR A HEAT Ak BB BRINE .

1) AB-8 KALIE B i A9 FTIUAL B, A5 B R AR B B0R 95 %0 1 Z RSV WD R I 24 h 5 AT AR B4y
B 95 040 9 Z T IR U R PRI » 24 30t A SR T A i K R B R M A AR AR R TR . AR T AR
K AR i T2 T LB A5

2) FAEtETE B At . FRIBORLEE Y T 0. 5 g HIRRR MR 7000 ) S BEVE WO A L € 45 28 100 mL,
FES LRERE R 1 mL » min ', ERESEERJS L 100 mLL 2% 18 7K Uk ¥4 K FL W BREARE B o b 0B 438 0K 0 4 5
WKy 3 mL « min ', FF ] 100 mL R Hh 70 %0 By & B MO0 AL I B AR i E AT R UG A T R Ry
1.5 mL « min™ " MR K E T 65 CILBEAME R R AR IR 48 2 15 mL A2 47 BACF I, B T R
65 °C RS KT A LT 4548 6 AR AR (B 3), alifb il 2 b i W B i (B e mg = g 1) IR B3 figf I 32
e B AL AR R AT A SR

I]&w%:(CO*CI)XVI’
my
C, XV,
IR =~ = X %,
&S C.—CH XV, 100 %

WAL A% =""2100%
1

m

Horfr . Co s Cy o Cy 43 5 R B Sl R W BRE i 38 14 Y8 R0 e W2 98 ) Jo o A 8 (B
fi:mg » mL ")V, LV, 4351k W B IS 30 v B i BT W A AR (o
B el s »my F s 53 31 R R FL W B AR I KL 4R 9 1 RN Al Ak S Y
HEE AL A W i R . )
L.3.4 #@ %% D WKMH&E, P DRy, % T 100 mL LB
WARYE SRR AE 37 C TR F 8 h 24 . k&2 Wik, 4 B3 i EHETRELS s K
J5 I R 4% R WAE A S G 600 nm b B9 WG B, 25 1 X IR R Fig. 3 Purified powder of flavonoids
Je ) LB VAR 85 35 2 LR O BE A AR 0.6 22 A0 I TR AT T A

2) MWW B H . S TR BOHEE Y T3 0. 800 0 g, /i 2 mL ARFRAM N 60 %0 By 2 BE VAW, A IR By
65 “C By TE KB G i 30 min, JRFGE M . FEREFLAE R 0. 22 pm B UE MR, A5 3] T &8 W 8 400 mg » mL !
PR Wt V5 AR R FH A B K UK R B MR MR N 1,562 5 mg » mL 'k,

3) 4ifbJE B EN 281k A A R e . BAEAb G M B S IE B U R RS AR B0 60 % 1 &
B W, KIS N 30 min, JRVHE M, RESBGEFLAR N 0. 22 pom Y 0B I J 00 5 G vh i) 365 R 28 Ak & W o i 0k 3
2mg « mL™", LIRS BE S W) AR BT VR B SRR OB R RE SRR R R MR E R R R R 1.5, 1 M
0.5 mg s mL ™", FLL 0.5 mg « mL™' ARG R A5 BEE ARIRFR R 15. 625 pg » mL " A1k,

O B A TCRPF ILE 380532 6 A4S DX AR i vk BE AR g . [ BEASFILH A 15 mL LB R A RE 57 5 i
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BEEE . RIGREKBUIRIRE R 40 CAEAR, B S mL KEIEIMA 100 pL HHRIRA A, M E AR B LB
AR SR LRSI FRER A, B 1 mL A Sk AT 4T AL T K5 s e AL A S s B, R
it 53 DG B 5 ) AN /INFL I AR I BT e i R Y R 4 ) B4 AL FE R B 2R Ak S W I 100 pL, DUA R ik
60 % [ L BEAE 2 IR IR, BF IS TR B 37 CRIREIRA TR 9%, 12 h Z )5 WA B A1 L2 75 A 90 v 1l =
Az 5 58 Sk O R B AR

EZRE55H
2.1 HARMTERE
ARBFGERA 1 g+ 12 ml 60 TR AT T 5 08 11 76 75 20 B 10 2, WKL 75 B 0 46 2600 T 25 A FE
HLEE Y T A R A BB 10. 3400 (GR 3D,
3 HRERDTERE
Tab. 3 The yield of dry cream of crude extract

v e [ A6 e 5 LY MY+ v o [ A6 i Y Y+
HWNFS . . 0 LE 0 Sl E=h = =N ZH 0
FEM i/ g TENE/ g MR/ % FEf /g THERE/ g MR/ %
1 10. 031 3 0.999 7 9. 97 4 40. 107 0 4.014 7 10. 01
2 20.052 5 2.179 7 10. 87 5 50.106 8 4.970 6 9.92
3 30.044 0 3.277 8 10. 91 S {E. 10. 34

2.2 HIRYHPERMEUESYHEE
5 ML Y T B AR S P S R 2B S S R AN SR 4 TR R AT, A AR TR B LB RHLIE Y T b B 21k
B EEE R 9. 73% .
x4 HEYWTERERMELAYHNEE

Tab.4 The content of flavonoids in dry cream of crude extract

L 4 % T B i 42 R T ES
1 0.5 100 1. 067 9.728 9 4 0.5 100 1. 052 9.592 3
2 0.5 100 1. 065 9.710 7 5 0.5 100 1. 080 9.847 3
3 0.5 100 1.072 9.774 5 S #44H 9.73

23%% MEMEULEUEE

2 AB-8 RALW IR Ak 2 5 A8 i 55 HOMLR Wy A% 19 i A 5 i BB AL S AR R 5 s . INZR AT 4,5
%#uuﬂ@ﬁ@ﬂ%’é%%%%%% 1.2,3 5B fi B2 AR AR AR 22 B0 . Herp JRU DA 2 i 2 Ok It 488 7 e e 2 e A
W e e I O TREE T AR . DRl ML AR W 2 A R B B AL B A RS BN 5. 9800 .

F5 ABSKIMMMESBAUENEEREEEMENENEE
Tab.5 The yield of flavonoids from H. diffusa by AB-8 macroporous resin

Z EES 1 2% ICAREY RS #
FRaE BRI EZEEZZ wé52206 R iﬁ% g 4%%2$u/
1 0. 47 0.030 0 6. 38 4 1. 99 0. 040 4 2.03
2 0.51 0.029 7 5.82 5 2.17 0.060 0 2.76
3 1. 25 0.071 9 5.75

2.4 MEEEER
00 3 ) 0 R P A LA SR PG AR e T R 2 BERL AR W LA K 4l Ak S 0 R A S X K AT B R 2 A AT
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R 1 <5 €0 2 3R ) 00 T AR, o T R L AR A U SRS TR A R L p R 4 AR S R LB R R R
Yy LA K A4 IS 4 B 2 A5 0T 3 ol 40 T Xy LA 1D 0 00 B RIOR,

b AN FZEFAT (B, subtilis) ¢ AWEWERECS. aureus)
1~ 6 X R KR B R R AK YRR 400,200, 100,50,25,0 mg ¢ mL 157~ 12 %07 A0 KL 3R 9 R A MO AR N
25,12.5,6.25.3.125,1. 562 5.0 mg * mL !
B4 HEYLEE I HEFNINERE

Fig. 4 Bacteriostatic circle of three kinds of bacteria after treatment with crude extract

b R HEZEEFTE (B, subtilis) c GWAMERECS. aureus)
T 1~6 X A 41k 5 Y 3 B 28 1k & 4 4 W BE AR YK N 2 000.1 5001 000,500.250,0 pg » mL ™! 57~12 X 57 A9 4l
oS B0 B R 26 A A ) R VR AR 250,125,62. 5,31, 25,15. 625,0 pg » mL !
B> 4UEHEMRLEYLES 3 HMAFNNEE

Fig. 5 Bacteriostatic circle of three bacteria after treatment with purified flavonoids



102 ERIMEAFFROEARZFH  http://cqnuj. cqnu. edu. cn % 38 %

6 MK T R T AT R O RO AR Y LA K A4S B SRR 2R A5 WA 3 i A TR T B ELAR . REE ML
FEY) AN Al AL J5 Y R 28 A A ) B T R B T B TIOR3 R AR A% B A T S SR L34 X A R 2 S AT
TR A 00 1) 200 2R i 5 0 DR A BT 410 ) A0SR U 2 X 4 0 R A R R A I R RO e 2. SR 6 MR T BT LR
o E AR T R L B AR W R Al I A R 2K Al W 0 DR M R TR Y R /N R R 0 ) Ol 3. 125 mg + mL A
125 pug « mL— " XA R 2E ST B e/ N B 23900 0 1. 562 5 mg + mL T A 62.5 pg + mL X 4 B (B A
BRTA 1 S/ DM WR BE 3590 R 50 mg « mL AT 1 000 pg + mL ',

®6 BHERFEHREYX 3 MAETHMNEER

Tab. 6 Bacteriostatic effect of crude extract from H. diffusa on three kinds of bacteria

T B E A%/ em I B E A%/ em
FH P2 Py o e vk HH PPy o e vk R/
o KIGFFH A REZEMFT R &2 O A BRI 1 KBGFFH AR ZEMFT I 4o (07 % Bk
(mg * mL™ ") (mg * mL™")
(E. coli) (B. subtilis) (S. aureus) (E. coli) (B. subtilis) (S. aureus)

400 2.21 2. 36 2.05 12.5 1.11 1.21
200 2.09 2. 26 1. 89 6. 25 1.01 1. 00

100 1.97 2.00 1.62 3.125 0.92 0.98 —

50 1. 69 1. 90 1. 29 1.562 5 — 0.92 —

25 1. 34 1.45 — MiReapit — — —

T < B4 X BECA AR ER S0 B 60 04 1) £ B W 410 1 Bl AR K T 0. 90 e DU 3R WA WA 40 B /R T, °F )

R7T BERTEANERHERELSYX 3 HMAFMMEER

Tab. 7 Bacteriostatic effect of purified flavonoids from H. diffusa on three kinds of bacteria

A AL IR B B MEE R/ em A AL IR B B AMEE AR/ cm
WEMPRIRIE pirp #srmsrs  Sxamaske |CEUIRRE cpfrm M SR amsk
(pg*mL™D)  (E coli) (B. subtilis) (S. aureus) (pgemLY)  (E coli) (B. subtilis) (S. aureus)
2 000 1.54 1. 68 1.16 125 0. 95 1.03 —

1 500 1.45 1.58 1.10 62.5 — 0.92 —

1 000 1. 40 1.49 0. 96 31.25 — — —
500 1. 31 1.22 — 15. 625 — — —
250 1. 00 1.15 B 4 % e

3 HERiE

ABEFE RSP BN 70 20 19 £ B 7 W 1 AE e 7 0 v B OB B R A 5 W MR W) TR A RO 10,3404, T
B E LS W& 9. 7300 LAl JR B BRI AL S WAy 5. 9800, LA L Bd 22 B 6 g T B B R 26
EWE N FE . A ABEFEEE SRR LR AL UE T RO B ) 0 4l Al 5 B 2 1k & W X A R 2E ST B R
BT 0 <5 B0 €00 0 2 oK T 1A D S 0 4 B P 5 LR R o T T R 2 RRT TR ) 0 T R T B B A R A
VTR B A T 55 H B (Glycyrrhiza) 55 1 25 FCALAL AT 5 2 X 46 88 65 3 4 Bk 1 A 0 B A 1T

FURG AR AR 5 2 R T 22 0 35 AR 0 0 0 00 245 0 1) 1 A g T S R L A £ OR L R 8
FrAE . BT AR S S A R R I ZEAL G E BT T R e T R OB R R 1 BF 5T (EL R
A T ) A 7 S R A W SR AR D . AR ST A SRR S T AR T R BT I TR ORI TR T R R AR
sty BJ7 JE8 500 R SR B S BU TR R L 1 B T R BT RO TR SR
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The Extraction and Bacteriostasis of Flavonoids from Hed yotis dif fusa

ZENG Jun, XU Junyu, XIONG Rui, LI Mei
(College of Life Sciences, Chongqing Normal University, Chongqing 401331, China)

Abstract: [ Purposes]To determine the dry extract yield of ethanol crude extract of Hedyotis diffusa and the content of flavonoids in
the extract under selected conditions. and to investigate the bacteriostatic effects of crude extract and purified flavonoids. [ Methods ]
The flavonoids from H. diffusa were extracted by cold immersion in 70% ethanol. Then the crude extract was treated by AB-8
macroporous adsorption resin to obtain the purified flavonoids. The bacteriostatic effect of crude extract and purified flavonoids
against Escherichia coli s Bacillus subtilis and Staphylococcus aureus was compared by measuring the diametres of the bacteriostatic
circle produced by the two compounds. [Findings]The yield of dry cream of crude extract was 10. 34 % , the content of flavonoids in
dry cream of crude extract was 9. 73% , and the yield of purified flavonoids was 5. 98%. The minimum inhibitory concentrations of
crude extract against E. coli, B. subtilis and S. aureus were 3.125, 1.562 5, and 50 mg » mL™"', respectively. The minimum
inhibitory concentrations of the purified flavonoids against E. coli, B. subtilis, and S. aureus were 125, 62.5, and 1 000 pg » mL™ ',
respectively. [ Conclusions The ethanol extract of H. diffusa showed strong bacteriostatic effect against E. coli, B. subtilis, and S.
aureus, which provided basic information for the development of new food preservatives.

Keywords: Hedyotis diffusa ; flavonoids; bacteriostatic action
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