s PESREEIT -

F @ ¥ 2014(24):126~130

5 4B o S AR T 2 5

oW o, R EV, B4 I, B %

(L ZEMEIMEAE e fh2f SEMBL AR, /g #EME 67500052, A WAL AR 2 B R SE %, M A 675000)

B EARBBARM, RACEEREN G PRIRE LR, 83 £ EH £
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RIS RIEGH R, M TIEMEFTRARKLIYE, EREAN . RERR I ELAK Y TEAR
2% 65% ,#i& k1 ¢ 25(g/mL) , 42 F0R B 80°C , 42 BUHT ] 120 min, A5 T, 3 B AGH St
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G #8 (Ficus tikoua Bur.) )@ B (Moraceae) ¥5 &
(Ficus) ¥4 , 51| 2 HiARBE /A Sk e (b AEAT 1 R 5, 2
G340 TR A AL RS PP ] BN s
G, 4 TR 500~2 650 m [y Ll 3 B B A 4%
FR0 . RRATVEZY R4 E R 20 4 ) (R 2 KR
L) (PHEARE) (HBEARF A= KRR E S
¥elor, BAERHEE EXALIE &7 57 15 45 8 )2
DR, =R A R ) B Rk A T B0E R . 4
P XU TS SRR RS I A5 » T SR AR
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EEZRALE Y (flavonoids) B —RFEHE T H AR A
HA 2-2K3 A R (flavone) 5/ 1L &4, B2 FHEY
PR FEEER S Z . EREARPONE RSB
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8 . ISR P 2 BETRT 37 v DA st A A6 v 4 BB B, 3
i £ SN LA AR B AT R R RE  F ALONO,) 5
NaNO, ok T 6 & EH & &, R L ) IER L
ol THREUT 2, DA A A8 B0 25 24 A (B R L 2% 3%
S E I & R LR
1 #Rl5H*®
L1 Rtk
LA R A AR ER B = B 2 T PG LA
Bl , 245 I R R ALY B SR YA E SR K JZE B K
Verge e A AL M PGHE AE IR (80°C) TR A ML T, A
BB RS 60 B 8 T8, BRI & 2 T A i
(HPLC>98%).95% Z B MR B BR . MR 2R BR . EEHr . = &
R85 R BRSNS R R R AL S Y R o
188 - 722 FYCH S 6 EE T (L AR R 2R BT 4T AX
A BRAFD JHH-S2S {B iR /K848 (4 3xmh K A shik
{XE8 ). CP214C By F RV (B ZE U3 A R TR
A SHZ-MMA #AEFH KR E 25 7 (T FHEEA R
TAEAFD FRIEAAE W83 FEHL 32 21 1P o 5 1R T 1 48
CER 3 B Im BHE R A PR A FD 4
L2 R®Hk
L2.1 MEEMIRE HEFFRE 2.00 g HA KT
#3550 mL 65 % (RFRA 4, T R B, 78 80°Ck ¥
INFATETAE 120 min, $2 BUSE 58 5 Yol 4 U, B WA 65 %0
CIEEZRZ 50 mL AR, $R5) , 15 1 A R B R R B
W RS E D . & H .
L22 MEFMEERE B2 ol HXHE®R 4 5
FiREH 43500 5% (RE54%0 FRDNaOH, 2% AlCl,
ST R PR VR B BRI A7 0 € S I » MR 6 TR
&L KRB IR T,
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1.2.3 BEEMSENE ST RS, RA
AI(NO;);-NaNO, o giliE Bl mm &, AT
P v VA R A S A% E R AR B 105°C Sk E FIE M T
0.010 g, 654 L BEEAIFE A ZE 50 mL FEMF 4%
SIFSUREE R 0. 200 mg/mL M7 TARHEA TR . bR il £k
R 2 - HER I BB T AR HERS ¥R 0. 00,0. 50,1. 00, 1. 50,
2.00,2.50,3.00 mL F 25 mL L @&, 43 HlmA 5%
NaNOz m@ 0. 30 mL9*¥/}j’ }ﬁ[ﬁ 6 n’lil’l; le]/\ 10%
AI(NO), 7AW 0.30 mL, ¥&47, B 6 min; B MA 5%
NaOH ¥ 4. 00 mL, 4857, & 6 min; iIIA 65% ZFEE
A% 10 mL ZIFEL$25), 8 10 min J5§,7E 510 nm 4k
WEHZA YW EE CIRFES LS H) . U T
FE C(mg/mL) R KA A5, G BE A S YA bR, 22 il b o
Mgk, g7 | E . BER (%) =CXNXV/MX
100% . UHF :C g BTl VA B A W Y6 BE (B A T U5 D R 3
B E TR A Y E (mg/mb) ;s N A BAEEGV
AR BB AR (mL) s M AHRE S R & (),

L2.4 |/ERTZHENERRE 5HHRSHREL M.
D ZBEARFR B3 R 45 %6 .55 %6 .65 %75 % .85 %
YERHEBUE AT L3, 1T BE Sy 80°C, [l 37t A ] Oy
120 min, BHE LA 1 ¢ 25; QHAE 650 ZBEHR BURSU R 8¢
U )5 5 Lk 65 %0 ZEEAE AR BUA I, 40 BIZE R L R 1

10,1 ¢ 15,1 20,1 ¢ 25.1 : 30(g/mL) {444 T #4713
PEEL, B3R BE R 80°C, [l i A 8] & 120 min; @ <& At
WEL R 1 ¢ 25(g/mL) $EBUHUR BT 5, FARNR L 1 ¢

25(g/mL), 65% Z BEAE A 48 BV 57, 43 B HE 65.70.75.
80,85 C ¥R BE 254 T #EAT RIS 42 B, [m] i A ) &7 120 min;
@5 MR EE R 80°CHRBUSER UG » LA 65 % LERAE
S PREE ], B LA 1 ¢ 25(g/mL) , 813 A E) 4350 A
60.90,120,150,180 min ¥ 2544 T 3#E47 [0 0 B2 B, A T
EANREmIER"

L2.5 BERRTZSHMMA FERERRBERM L,
SEA MM R DA RSB A 7 B K, D B R 4 B R
VR LE AR B B AR B 18] A RIS I R, DA A B
FR R BRI PEM HE AR T Lo (3" IEAC LI R R I AE 4R

WMITZFMHED,
x1 EXEWERAKE
Table 1 Factor and level of orthogonal design
A B C D
K 5
. BB B EVORE B
Volume fraction of ethanol/%  Solid-liquid ratio Temperature/°C Time/min
1 55 1:15 70 90
2 65 1:20 75 120
3 75 1:25 80 150

L2.6 FeahrPEEESBNE TR S 4 i
T HERE IR T3 2% 2. 00 g, 0 BITEALALSS R B EEER I T 2
AT IR, AR ME Hh L 7 vk I O BE TR B

LEfUE e

L2.7 [ECREGME BE MBS WRBERE
Mo IR AR 1. 00 mL, 3 BIALAYEEE A 0. 200 mg/mL
RO TARMEIR TR 1. 00,2. 00,3. 00,4. 00,5. 00 mL, 3R
JrkINE TR ER .

L2.8 MHELK HS B FR—HHEBS 100 mL,
BT 25 mL @A, IR 5 07 50 E WOt B, 3
B RSD,

2 HBREHMH
2.1 HERLSYHEE

n 5% NaOH F)¥ R B 206, 7T A — S H .
AR BB E BT N 206 ALCl, ZBEYA v A
B0, AT REA 2 ELEN A AR s IR PR - B IR  h BB
ARRRAT A5, R BEA B T 25 B4 I A 1 5 IR B R I W e 3
R AR 0, SR IBO P AT RER B B A . I
SR, LB A AR FO SR OGRS A IR B
2.2 FITHRERLE

%123 Ik hlbn vl &, B B Ar R A=
9. 9398C—0. 003142, #H 3= Z& $t R=0. 9998, £& 14:7&5 &l
0.00~0. 06 mg/mL P4,/ T B 5 W 6 BEH B 4T AL
PR ZR AR LA 1,

0.6
05
04
031
02 ¢
0.1r
0.0

WG Absorbancy

0.00 0.01 0.02 0.03 0.04 0.05 0.06
¥ Concentration/(mg-mL-")

B 1 ATHRfERS

Fig.1 Rutin standard curve
2.3 BHNFRARER
2.3.1 CEARROEBHRBBCR I  mE 2 aTH,
BEE CEER TR B3 O, B IR R IR R, M OB
R HON KB 650, SRR K, 2 J5 B & £ B ik
BB R BCR 2 T R g, TRE R Rk E O
ok 40 i PN 2 P TR L B T BT A . R R D
B 2 o 7 9 o LR, TC R S 2 ¥ T K TR X
SR TK I TE R BUR B 2K & Wit , R O BE 5K
IR AR L, SRR IR . R B AR EC
55%~75% , I Fitt— S ARALIRE:
2.3.2 BHEEXHRBGCR M mE 3 AT, BEE R
LRSS R, B B R SR ORAR &, ORI L3 R B 1+ 25
(g/ mD) IHRBURER K . 2 JEBEE RHR L 193 KPR 2
TRERES. 458 LhREO, EEERPRIL A 12 16~1 ¢ 25
(g/mD) FI Tt — Al .
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Fig. 2 Effect of ethanol volume fraction on

flavonoids extraction rate
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3 Rl XHRENE R0
Fig. 3 Effect of ratio of solid to liquid on

flavonoids extraction rate

2.3.3 REUREXHEBCGICREOZ M K 4 AT BEE
TREE AT, S B R SR OR R v, IR B TR B 80°C
RPCRRK, 2 J5 BEE BE KT R IR BOR 2 TR
X ] RE SR B BE T 201 3l B i bR, 8 A s B R
bR, 1) AL BE AT 5 | A 440 M R 45 4 0 AR A ol B R 2R 1k
AW SZ G B BV TR A AR BRI R R BE
o A BB A, BN 5 0 (R A 3 A R R R AL
B2 BN, BOR R BUGRE R 70~80°C T
HE— SR .

1.10
1.00
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SRR
Flavonoids extraction rate/%

65 70 75 80 85
LU FE Extraction temperature/ ‘C
4 REIHRINEMRI
Fig. 4 Effect of extraction temperature on

flavonoids extraction rate
2.3. 4 ARHUSRIXHEBCGSCREOR M K 5 AT BEE
SR IPUARE [ A S I 4R R AR 1y 24 4R BB [ 384 i
# 120 min WHRICR K, Z J5 BEE $& B H] ) 8 K 42
WOR BT R 5, T RE 2 Bl 4R JBUAT 8] F) S 4, 75y 1 £
B R , 35 B R S 2 VA . Ok B R O ] R

128

KSR
s =

Flavonoids extraction rate/%
(=}
O
(=)

o
%
S

1 1 1 1 1
60 90 120 150 180
FEHUIE) Extraction time/min

H5 HiEr RN
Fig. 5 Effect of extraction time on flavonoids extraction rate

90~150 min A Fi#E—RALIAL
2.4 IEACSEEREZER

IR 2 AR, 2% DR 2R X b A AR T R B R 1 52 i
FEEEARIR], H i i) EWOF iy B>D>C> A, BUBHE
Fb > BB (] > 3R BOR B > 2, BE R AR 8. iR
AT R A B E RN R MES T REHE R
AB,GDy , B AR B T2 5504 : LR34 6500,
ERBLL 1 ¢ 25(g/mL) , 2B EE 80°C , R BU ] 120 min,
TEMARAE T BEATEE B4 CRAT 3R ERE 3 YO , W75
b7 AR R A MR R R B RO 2 B R 1167 %
M 1.147%,

e
2
S

*3 EXKIER
Table 3 Result of the orthogonal experiment
RS R E R B
A B C D
Test No. Flavonoids extraction rate/ %
1 1 1 1 1 0. 825
2 1 2 2 2 1. 050
3 1 3 3 3 1.074
4 2 1 2 3 0. 830
5 2 2 3 1 1.028
6 2 3 1 2 1.152
7 3 1 3 2 0. 910
8 3 2 1 3 0. 875
9 3 3 2 1 1.120
K1 2. 949 2. 565 2. 852 2.973

K2 3.010 2.953 3.000 3.112
K3 2. 905 3. 346 3.012 2.779
R 0. 105 0. 781 0. 160 0. 333

2.5 FES, P REE S B AN E

FHR 4.5 AT AT, M A A i AR R | ME A MR B B 1567 38
BHURA AR 1167 %M 1. 147%,

F4  HABEEESERRNE

Table 4 Extraction rate of total flavonoids from
Ficus tikoua Bur. male plant
L] T e TR
No. Absorbancy Extraction rate/ % Average extraction rate/ %
0.525 1. 175
2 0.524 1. 150 1. 167
3 0. 525 1.175
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Table 5 Extraction rate of total flavonoids from
Ficus tikoua Bur. female plant
Fe 't R PR HRER
No. Absorbancy Extraction rate/ % Average extraction rate/ %
1 0.521 1. 143
2 0. 523 1. 148 1. 147
3 0. 524 1. 150

2.6 [EISCRIRL
Hi 3 6 AT, InAESE ¥ [ i Ry 98. 56 % ,RSD {H K
0. 84 %0 , 3¢ HH 12 7 2 ok 3t 408 s, 95 T 42 BB R 00 8 F4) VAE T

B
x6 B i Z R B0 45 R
Table 6 Result of recovery test

Bl AR LUES S =4 5] i 2 -3 [ e R

The amount of The amount of The amount of Rate of Average rate of 1;?/103
sample/mg  addition/mg measurement/mg recovery/ % recovery/ %
0. 0531 0. 20 0. 2490 97. 95
0. 0531 0. 40 0. 4502 99. 28
0. 0531 0. 60 0. 6496 99. 42 98. 56 0. 84
0. 0531 0. 80 0. 8425 98. 68
0. 0531 1. 00 1. 0278 97. 47
2.7 WEERAR

3 7 8 A, F 3 W% % B A 0.522, RSD {H
0. 11 %% , 2 BRI 5E 45 5 A AR R AR v DR 22388 /08 , DB IR 96 A

P BERAT  IBE  5E .

*7 BEERRER

Table 7 Result of precision experiment

B Wt S B
RSD/ %
Sample Absorbancy Average absorbarcy

1 0. 521

2 0.523

3 0.522 0.522 0.11

4 0. 524

5 0. 522
3 g

HERAL S Y 50 T B LB KSR, LB
PR B 4y, XA Y AR 2P B RE S B, 5 — A
PLISRIA B, B A S R (8 T [ W R 4545 A B
R LA E R IRIUA R . IER LR REH &
R0 LA M BT AR R R S M A B R IR, 7 7 TR B
SRR AT  HR MR ) VDU R L > 4R B ] >
RBURE > OB R 5, B IEAS SR g5 R L Ko dx

WSH B, AR T 2448 A.B,GD,, B
RT3 $ 6506, BHUK EL 1 ¢ 25 (g/mL) , 48 BUR B
80°C , 2 H ] 120 min, 7E MM T #ATHRBURLR, #b
AR T AR R B BT 7 4R BBOR 43 51 R 1. 167 20
1. 147 % , AR [l > 98. 56 %, RSD {8 K 0. 84%3,
BT R B T WO ARG, AT A Dy b A A T
B ORI & B E

EHFRER KW, AR h A mRELEY, F
— L A R MR AR TP R R SRR M E
FEHZEEZRAK,

H R, 78 S Hb A AR S T ) 2 B % 2 B0 S A 6
5T i ff DL AR 3E 15 AL(NO, )3 -NaNO, b 8325 1
FE T M A R A AR MR TP R R S R R X R IR T2
TPARAL, IR R — 45 R 800 38 R Tl A A 7 f
AR BB T 2Bk, o HtE — 20 T ORI iR b
AROGUE, (HHAR S EE R mNRR LS, AR
BRI BE RLAR L 4R O B L 4R B ) 3R BRI A 2 4R
BB AR IO AU PR BE 4 . IR (R R 4 S8
FL e K R BEAT TS, B R 5 AR I A i
— WA,

S 30k
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A. R RV BEBE BTN, 2/ B 650205;2. ZAR KA FMKEZ %8, = B 650201

B EANHTEaEIN3IANAGAEERHREREREL DI RMERYESFT
BR., REAP LEFTBAACEHTIAEFRAF, “BRROREENE TR R R
B CEMEOREENRE TR, R R ERG AL LR R EENEERAERIE T .

IR - AR s B R R Ak s R

FESFES:S663.9 ITEERIEAD A XEHS:1001—0009(2014)24—0130—03

5 %F (Vaccinium spp. ) J& B9 1EF} (Ericaceae) #iA# FER PR S F R U S kR .
J& (Vaccinium L) RZSFEAFEM BHSZER B, 1 HRE5HE
AR WA DR Lk R A B SR B A R AE Th B AR Ok BBE L1 RBHE

AR SUIERE 9\ Ti K BB 2, e B 5 i 5. 0 59 B
S B AR AR SOD) R LR
CREFSAMIRBRASLREFOR BT |, e

JER AT R 5 B AR T B R AT LG 2 ) A 85 5 R 53 046

RELLETS, WK S EEMMEPBIN BRI 05 4y, Jg o LI 30 Bl % 2R B
SRPERLIR. B BRI SR RIRIFIBEARE 2 gy po bR 55— SCIRAR R B

KRR IR, PRTEFEEHAMERI g1 om0 F p S RARIILR  HEAEH2E 1 d
RERIOL RS BARIRFIOREDED oy sippmmfipim, b ACKHTIF T d ISR
Ak B AT , UL R 5 B &k B P SR 52 3R 5 B it SR B 1 dBREEID S, 4L AR50 30 d 10 R B Sh A Ak A

Blo HERRAEE TSI Pl h BURE S R ] B
BEEMA: 2R ATE) Joo R b MAN AL DRI g R RSO E SR B T
AAEXAFERRBATHENE 2 Eomaile g (90) =R U/ RL B0,

lianrweiwang(@163. com.

FEEE X RRA67), B, A+, S HAR . AEZEZRFPER 2 BRESH

BB FHETT LM, 2.1 WIRAMTBRRLHEEISEER
E&TH =% 454 =% A2 %85 8 (2013BB011), M 1A, IR, 5 A 1—3 HiE,3 4 g
e e B 48 :2014—09—15 REMAPR KK BB K, REA Y AR & KE;:5 A

Abstract: Taking Ficus tikoua Bur. as material, the total flavonoids in Ficus ticoua was extracted by means of ethanol
refluxing method. The extraction technology of total flavonoids from Ficus ticoua was optimized through single factor
experiment and orthogonal experiment. With the extraction rate of total flavonoids in Ficus ticoua as the indicator,effect
of the volume fraction of ethanol, solid-liquid ratio, extraction temperature, extraction time on the extraction rate were
studied. The results showed that the optimum extraction process parameters were followed, the volume fraction of ethanol
65% ,ratio of solid to liquid 1 ¢ 25(g : mL),extraction time 120 minutes,and extraction temperature 80°C. The average
extraction rate of total flavonoids in male and female trees were 1. 167% and 1. 147% respectively,the average recovery
rate was 98. 56 % under such condition, RSD value was 0. 84%). The method has the advantages of simple operation,high
accuracy,good precision,could be used as the extraction and content of total flavonoids in Ficus tikoua determination.

Keywords : Ficus tikoua Bur. ;jorthogonal test;total flavonoids
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