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FE: AN LB W = & AN 3 (Limonium bicolor) i X3& A 4t, ¥H4T8 B & A= 1E 3GREE, AL EHEA. S48
Fo % By RIR T4 gk, A w4 g dA(ONAR AN B T(0;) 9 F R E, e = At & H %4
MBI EA T Y. R R CEEIRE60%. FRIUREZ60°C. Hhark1:30. F2IAETE] 150 mind B %
BR 64 ARSI T A4, A5t TR F1531.08%; LB RE80%. REURZT0°C. #H&rk1:30. JZIRATIE
4 hh ZHERAAERR T AL, ALEH TIRIREH8.01%; TLBERET0%. #kk1:20. RIURES5°C. #
AT 150 min % Breq AR T E A%, A FARIRFEX10.03%. —E4bnFE F EHH. S50

xt-OHA=O; A B 249 A RAE A, T AV A R AR GG BAF AT 426 LAV A .

KGR — E AN A WE MRS EBLLE M

kM L (Limonium bicolor), )4 L ¥,
N EAESFEHPlumbaginaceae) b Il 5 J& (Limonium)
TP WL — M, N2 AR, A
FREIL IR . eI ESH ZHAEY
TEMER, AR 2. 2. 4EER. AL
R FEIRAE, B — e B M ER, 4
DiRe A as IRAE B . ok o, <o e 248 B
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(2013)3R 56 & IARK IR FE NaClRE LR FF — (0% I BL45%
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AE . BASEAE(2014) 18 i J5 R e — gk
s 5 8Fh 4@ st R (K. Na, Mg, Ca. Fe,
Zn, Cu, Mn), HEEMRP S ERZ . W5 (2012)
T R B — A i 5 R LPC £ BEERE S Y vl 1E N
— BT B ANER R, (E A D0 R I B B YR 1 T R
P DA HRAE o 1M PV R R 20 B A — b
MFAEER SRR B RS, ERBTIRIR 2%, & A
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B R A2 G B —E RS E .
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& B AR o B B X O SR D R A
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FUR IV AE i BT e A AR 2/ R AL
RE /7o ZE NS (2016)K F £ 4 Byt 75 i 2 0t
PG 2 10 s Bl ) S B AT I A g Ak, A R
PRI N0.256% . 2 W2 BT A AR A LRI &
B Gy, FEARAM L 220 U H22 1 A KA
—E WA F R34 %562012). THLZ5(2019)HF 78
RILVD R 22 BEXF 1, 1- R B -2- = Y BRI H HH 2
(1,1-diphenyl-2-picrylhydrazyl, DPPH). ¥%:H H
H#(hydroxyl radical, -OH) Al % B & 7 H Bt
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B R PRI 1 S BRI SE A E A . 2 B
HPRR 1) 1 25 M AN i ) P e A e T2 N A T
B, 25554 (Rjeibi%2019; Esther52019).

B R 2155 (2013)2R H FH RV 7RI S22 3R R 7
(Pinus sylvestris)H [\ 219, 1€ T FAZ B0 i 1R
BSH. FEFEKQO1)MAR 1L Zj(Dioscorea oppositi-
Jolia) T HRENZ By RP i, WiE | BRI Z, 2
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EEN5.789 mg L. RAEEESE(2019)i@ 1 E
21 B Wi (Amaranthus tricolor)t Fr i 11 2 By 259 I
PTAEATE 1, I H 5 DPPHAT - OH VIS i Z 5¢
L, AW RRPUEER . Btk ST
JEAERE, BT RF . 2 M2 mEE)
[ B T LE

AT 9% T I 5 8 R A R 7 AR A
B B ARRIE K i ERALEE T T (E H £ 58 2017).
X AR I A A i PR R R T2, U
Z My I3 U B A A O e e T . (38 DA
YN PSR R i B, LR HCER R P
Mriedr, RHRBUSCR R LT2RH . BAK AR
(A HL TR $E 3%, i B ] 28 0 I 22 ik 56 v )
S 20N 2 8 iR I T 2 S 80T,
FHER T XS -OHANO5 HI5 B 2 K P AN H bt S8 AL 1%,
B TR NS T R R — R il 5 24 AR W) B2 U
HEE DK

1 R57EE

1.1 RXIE Ry

RIGAELT-20184F9 H K HIg M g iR Hh H
SRORP X, IR HUHT i, 4. ToiEl, KL
kML [Limonium bicolor (Bag.) Kuntze]fd
o FRPRLE TARIRAR Nz B S50 =, Peif W
T\ I 60 H i, 1542 H .
1.2 Rt
121 BERIERESERRAE

RIS B S PR R s S B B A DS
AN CFEREE . BREEL . $EEUNA], $EEHUREE,
H R R B SR, AT R ER IR (R D).
122 EXREMUDEIRNZENIZSH

TE R RGO $2

EQEPSY GG IS N TS

Table 1 Single-factor experiment of flavonoid extraction

ZEEHIE/%  RHRE/gmL" SREUN /min SREUEESC
40 1:10 90 40
50 1:20 120 50
60 1:30 150 60
70 1:40 180 70
80 1:50 210 80

BB L Rh b A B B R) A 3 B R [ &, DA
AR IR A B AR A VR FR AR, T4
TR IEARIGLo(3Y), T idke s 7K P B 5 [
ZIWR2.
1.2.3 ZERINEERRE

IS B SR R LR 22 B B A DG4
ANRZR: EERE . R $EEUR TR $EEGRE,
FHRE R ES N, AT R R R (ER3).
124 EXLEMUZHERINTZSH

R 2RI 2l b, WE ORI, 2
HUREE . R LE AN FR BT [A]44 52 ma [ 25, DL
I LB 22 AR BCR A VAR FR bR, EATLo(3)IERE
RIS, Fridk g 7K K g mm R 3R AR 4
1.2.5 SEMHZENERERIXIE

IS B SR R LR 22 Wy B A DG4
ANAZ: ZEEREE . BHRLG. $EEUR TR $EEURE,
R R AL B SR, AT B R 2RI (R S) .
1.2.6 EXLEMHMUZEMHE T ZSH

e R 2RI 2k b, WE OREIRE . 2
HUREE . R LE AN FE BT [a]44 52 [ 25, DL
I LB 22 Y 4R B A VAR FR bR, EATLo(3)IERE
RIS, Bk g 17K K s R 3 AR 6
1.3 BRI A

PRI A IR R 1 g, B THERM S, A

R2 I LA RN SRIE I B 2 KT 3R

Table 2 Factors and levels of organic solvent extraction of flavonoid

K HE
K
LR (AN Y LIRS (B)/°C BHE L (C)/g-mL! FEHS [ (D)/min
1 60 40 1:10 90
2 70 50 1:20 120
80 60 1:30 150
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Table 3 Single-factor experiment of polysaccharide extraction

CEERIE%  RHRH/gmL!  SREUR A/ SRR Z/PC
50 1:10 1 50
60 1:20 2 60
70 1:30 3 70
80 1:40 4 80
90 1:50 5 90

70% . BEH W30 mL, R AAHLIE IR, BT
60°C 1) 7K i 88 H EAT FEHL90 min. K iR $2 K HY
o AL, 1 790%xg B 0210 min, H70% 2B AR E
2450 mL, 7593 RN I AL S R IO .
1.4 IENE
1.4.1 ATHoEREZNSHE 2 RRSENE

SR 2 AR (2017) I v, B 2T X B
W, 73515 77 #55=9.0086x—0.001, R>=0.9991. %
AI(NO,);-NaNO, Lt (a3l e o 5 i 7 &, TH 3R
[[EE i

FE b S B S B (mg-g =XV /mV;

X [ 7 R RIS S (mg);

Vi FE S LSRR (mL);

Vy: BURERS (44 FR (mL);

m: FRELPIRE i o B (g);

AR TP B (Yo)=FE i S T 5 B (mg- g )/
A I B FR S 5 (g) > 100,
1.4.2 EERBIMERZNEHIRZESENE

Z: R T A (2018) 1 77 %, LA 5 b vt
&, AENE )5 F5=26.065x+0.0171, R2=0.9993, 5%
M-y, D B 2 W i, THE 2 R .

FE 5 2 885 B m=(4-0.0171)/26.065;

Xfm: ML 2 RS B (mg-mL);

A: OD1H;

ZHEHLECE: W (%)=CV/mx100;

A C: SRR 2 BE K 7 B (mg-mL™);

V. SR BURARAR (mL);

m: FRELPIRE i T () -
143 HEFERREMZNSHI RSB ENE

SR EE(2016) 17778, LR & TR AN R
o, 13 EUH 75 Fy=14.886x+0.0104, R>=0.9992, % F
Folinfy bt (435 € 2 1 & &, 11 2 Mg Ik,

FE S 2 8y 5 B m=(4-0.0104)/14.886;

XFm: 2 E(mg-mLY);

A: ODfH;

ZIRIE: W=CVIm=x100%;

XA C: PR 2 By & B (mg'mL);

V: SRR AR (mL);

M: FREUIRE 5 () -
1.4.4 E4EMR XS OHRYERRIER

BRIG SR F 7K A R V0 e — € P L i B
ZHEF Z 0t -OHITE FR e 11, S M i B 5%
(2016) 73 Ak B . #H2 mL 6 mmol-L™
[FIFeSO VA T 73 E i, 9i'50~6, LHE1E1~6"5
B4y AR IN2 mLAS [FR P 1A B . 2R 2
Ty SRR, #2257, 4 B2 mL 6 mmol-L ™'
HO W, % . R0 min, £ 550 52
mL 6 mmol- L' {7k ¥ #&- Z BV . N30 min,
F510 nmAb I ODAE (4,). 05kt LLZE K AR
BH,O,1E 0 e, M ODIE(A,). -OHMIE %
(%)= (1-A,/4,)%100,
1.4.5 £EMR D XTO; BERIER

PR IGR A0 = 2 s e b Jf A
Fil . 2 BRI 2 W6 O5 HiEBR e /1, 5.7 mL
pHS8.250 mmol-L™ ) Tris-HCLZZ a7 7 321k
B, g5 0~6. [FRE H A HL0.6 mLAN Rk

Ra AR LR B Z KT

Table 4 Factors and levels of organic solvent extraction of polysaccharide

PN
IKF
LEERFE (A% PRI E (B)/°C B (C)/g-mL! FEELI [E](D)/h
1 70 70 1:20 2
2 80 80 1:30 3

90 90 1:40 4
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Table 5 Single-factor experiment of polyphend extraction

ZEERIEY%  RhRtb/gmL REUREY/min  JREGEE/SC
55 1:10 60 35
60 1:15 90 45
65 1:20 120 55
70 1:25 150 65
75 1:30 180 75

FER R . 2 AN 2 I PE BOR, fE25°C R
TR . 73R E 4 0 N6 mmol L AR
(2T T0 min) 0.7 mLIFRIERES) . 1E
WA N320 nm NI E [ 1 mink %7K 1 ODAE id
Ao XF RELH 2 AH MU BE S O, Tris-HC12Z M
WX R, MWODAE 124,

O; HIIB R (%)=[(4,=A5)/4,]x 100
1.5 BT

Fr 6 1 B 2 W e 3k, WP AME, R
Excel 20103/ AT 1030 54 41 AR 22 43 B Ak 2

2 SLIRLER

2.1 BREIMREEERINIGLESR
2.1.1 ZEEKRE X B4 ME S AR A 200
ERREEE1:30, $REUEEE60°C, $RHUS [A] 150
minf) 55T, 5 LR X Ak I B B
SRR . BT, (o o v (e B
FEHUR B 2 R B i 2 B HE S, MOk
WRPEIR60%T, e 3 i £ B ik 1) i K AE(25.47%),
ZJESREBCRIT U PEAG . DR A o 5 R R Y
SRR, FAE L RERIR EE N60% .
2.1.2 RhktEx Z @4 M E R BT BV AR M
TE CTEREE60% . FEHUE E60°C ., F2HU [A]
150 minZ&fF R, 25 ERE L — ta kb if B v i 35

HE R /%

40 56 66 76 8I0
B EI%
Bl 2Bk o0t i I 5 5 B R (1 5 )
Fig.1 Effects of ethanol concentration on flavonoid extracting

ratio of Limonium bicolor

B P2 IR AR . B2, i i 5 v s 5 i
PEHCR BRI L K 2 BT, SRR A
1:308, e 35 i 42 B R IA f KA. (12.5%), 2 5 FFaf
TR R AR R o B R SR R SR N, A
B EE A1:30,
2.1.3 1ZENATEIN = @ A0 I 2 EERIE B R A 20
ERMELE1:30, $REUEZE60°C, LR E
60% 1 AT, L3R BT E) % — € b I %5 55 34 ]
PRI . B3R, A i S S 52
HU R [ ) P 184 it 2 b A, M BRI R IA
15150 minff, &35 EH2 HCR A B 5 K E(12.4%),
2GR . DR AR e T R e B R
i FEFEHUE ]2 150 min.
2.1.4 REUEE X — G4 & S E AR B A 20
TERNRLET:30, ZBEIR E60% HREUHT ] 150
minf 45 1E T, 25 2B HUHR FE ST 0 kI I B A B
PEECR AT . B4R WY, 0 h I 5 o 3 4
MR B 2 R B TR T v T 2 T g, MR R
JE60°CH, S B FHE IR IA I KAH (22.4%), 2 J5
BT BRAR . DR R AE 8 R I A R B B A A
UG FE N60°C.

®6 ZMIANIETIRIBILIMI FR K TR

Table 6 Factors and levels of organic solvent extraction of polyphenol

KT B
e
LK LA % SR FE(B)/°C B LL(C)Yg mL” FEHUS [A](D)/min
60 55 1:15 90
65 65 1:20 120
3 70 75 1:25 150
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Fig.2 Effects of solid-liquid ratio on flavonoid extracting ratio

of Limonium bicolor
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Fig.3 Effects of extraction time on flavonoid extracting ratio

of Limonium bicolor
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Fig.4 Effects of extraction temperature on flavonoid

extracting ratio of Limonium bicolor

22 EXABEE_EBHMNEDRISERRIZ
MK

FE PR R G A A B, e B i A B
M B HX 2% A HEAT Lo(3") IEZZ iR, B 7E PR A 2 25
RN TZSH. RIEWEDSIER, 1755855
RN A S, e s T Z. hERTHHR

ZERAAFR B, 7135 58 11 DY /N5 0 € % I B A 2
MR R 2, $a BB ) K/ 32 U7 S A>
C>B>D, Rl 2 5 > RH L >4 B 5 >3 B
8]0 PR KR A — Cr e I B P B e L2
NAB,C;D,, BRI B B 60%, KHAE L 1:30, $EHLET
[8]150 min, $2HUREE60°C, it TZESHT 3
i O R B R N31.08% 0 ARFE IE 28RBS 1k J i B
BRI T2 S HOHAT 3 B IR L, RIS AIE A B
] fe FE R A A I PT SR, 19 216 TR R 1 P 35
IR N32.25%, PRI, 1EAZ 56 FTidk i 1 R 2R i
SE [ 7KP 2 A BE IR, AT DATE — 6P I R 3 i 2
H AR = s V2 N
2.3 ZIERINBEERRNEER
2.3.1 ZEGREIT Z@iMLE S FERIENS N
TERNE EE1:30, $EHGRET0°C, HEHUN )4 h
IAAE TR, 552 G X — b I B 22 Bl 42
BRI . ISR, b i 5 b 22 B R
b 2 BEIRJE TE i 2 BT, 4 OFERE N80%
I, 2 E PR IA i K AE (8.81%), Z SR TR AR
DRI S 7E - B R I R AR S 2 B N, e S BEITIR
FEH80%.
2.3.2 ®hktexT @AM E 2 PR EVE AR
1E L BEHRER0%  FEIUIRET70°C . FRHEL [H]
4 WEAE R, 5 5ORH bt — (b I 5 rp 2 4R
B2 o P67 IH, (o I 5 o 22 B 2 B i
BRE LR 2 B, RN A 1:308), 25k
R 2R3 B B R AR (8.17%), 2 JEFF ARG . PRl
TE i i S R 2 R, SRR A 1:30.
2.3.3 REIAT A Z @AM M E S PR BRI
FERRELE1:30, FEEUREZET0°C, L FEIK
80% 125, 25 B4R B[] sk — € I B v 2
PEELRISE M . BT B, A i R h 2 PR R
B A 8] P v 2 T A, MR ]Gk $1)4
hitf, 2 RS IR IA B i KB (6.92%), Z J5 ITiG %
fiKo PRIGAE — (b i B b 4 B 22 B T, o R4 L
I [A] 44 ho
234 REURE X Z B4M1LE ZHERIER S
ERNE 130, IR ER0% . FRIENAT [A]4 h
MIAAT TR, 255252 B B — (b o B 2 Bl 42
HUsEm . P8R, (o I 5 o 22 WE 2 U R i
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Table 7 Orthogonal design and analysis of flavonoid extraction
WE S s USRI FRHUE %
A (LR FE/%) B (BREUHEFSC)  C (RHfitk/gmL") D (HHUH [A)/min)
1 1 (60) 1 (40) 1(1:10) 1(90) 0.290 6.41
2 1 (60) 2 (50) 2 (1:20) 2 (120) 0.631 13.91
3 1 (60) 3 (60) 3(1:30) 3 (150) 1.411 31.08
4 2(70) 1 (40) 2 (1:20) 3 (150) 0.269 5.95
5 2(70) 2 (50) 3(1:30) 1(90) 0.541 11.93
6 2(70) 3 (60) 1(1:10) 2 (120) 0.236 5.21
7 3 (80) 1 (40) 3(1:30) 2 (120) 0.326 7.20
8 3 (80) 2 (50) 1(1:10) 3 (150) 0.205 4.54
9 3 (80) 3 (60) 2 (1:20) 1(90) 0.184 4.06
K, 17.130 6.520 5.387 7.467 - -
K, 7.697 10.127 7.973 8.773 - -
K, 5.267 13.450 16.736 13.857 - -
WZE(R) 11.863 6.930 11.350 6.390 - -
FIRFE A>C>B>D . _
A A, B, C, D, - -
L A,B,C;D; - -
10r 8
7 L
g 7 2 6f
Bl b
= #a 3¢
R ol PO 2t
1 L
0 ; - : : 0 : : , ;
50 60 70 80 90 1 2 3 4 5
ZEEWR L% SRS []/h

IS B O — I B 22 W 4 R AR 52

Fig.5 Effects of ethanol concentration on the extraction rate

LRI %

of polysaccharide from Limonium bicolor
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Fig.6 Effects of the ratio of solid-liquid ratio on the

extraction rate of polysaccharide from Limonium bicolor
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Fig.7 Effects of the extraction time on the extraction rate of

polysaccharide from Limonium bicolor
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Fig.8 Effect of extraction temperature on the extraction rate

of polysaccharide from Limonium bicolor
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FIRBGR T 2 BT @S, [ BUR A
70°CHf, 22 HEHRHURIL B i KAE(7.32%), Z R JT4E
FEAR DRIEAE — kb I b SRR 2 B, R R

W& LRI LT s 2 BT Y, 4 ARk g
F70%I}, 2 By iR HURIE B i K E(8.50%), Z AT
GEFEAR . RIEAE — b i 5 3R 2 I, e fi

B A 70°C, LRI E NT0%
24 FRRUE-EBINESESERNTZS 252 RHELEX ZG4MNLE ZEHREUERN N
B TELTERET0% IR ET70°C, LU ]

HH 87T S, AR KAE 1S H 2 i (0 B R PR T
228 NAB,CD,, RIfE LTFIKES0% . BHE L
1:30. $EHET(EJ4h, FEHCGRET0°CH&AMF T, — b
MEFZERRNERZ, H8.01%. HIKZER)E
BN, 1EIEE RPN R 2= R, 520 2 BT 32 IR
K2k NER NASB>D>C, Bl 20 B3k 2> R He>
i MU 2> B IS 8] o DAy 5 F (0 IfTL B 22 A 42
WAk TSRS, St FH R BE3
W, ZHERIUEF3597.98%, 5 IEA R i
TEZHNMIRECRM T, P60 1 22580 ik
(1) IR 28 AR 52 B /KT 2 A L
2.5 ZEMREVEERINELER
251 ZEEREXN Z B4 ME SRR M

TERNEHE1:20, FEHGRESSC. FEEU [A]150
minff 5544 T, HEE LR X b B £
PR . BEOR B, AN i 2 By SRR

4 Wi R, B SRR LT (kb I 3 o 22 R
HUsm . 1026 8H, — bl 5o 2 Iy HUR [l
BHR LG K2 BT, MR A ] 1:208), £
Py b R A B i KAB (17.4%), 2 JETTEA T 4.
PR RE ek i 2 P, e EE IR EE o 1:20,
2.5.3 IRENATEIXT Z— 4N E 2 EME BN RIS
TERNE L 1:20, $RHURESSC. LMWK E
T0%HI AT, 5 S HR BT [a) % — € kb 1 B b 22 1y
PEEUIZ M . PR BE, i B b 2 PR R
B 5 B U TA] 0 T v S TR A, S PR AT
F150 minft}, 2 W HEECRE 5 KA (10.3%), 2
JG B A . DRI TE € b 1 B P R E 2 Y I,
i FEFEEUE (8] 9150 min,
2.5.4 EEUREXN = G4NE SEMEIENF N
ERRR L1220, ZBERET0% FEHUES ] 150
minf) 215 F, 5GP X A i 5 2

K8 ZHEFLIUEAS I veit A R

Table 8 Orthogonal design and analysis of polysaccharide extraction

SEN
S USSR FRELE/%
A (LBEHRE %) B (Bl /g mL™)  C (GREUN[E]/h) D (3EURE/°C)

1 1(70) 1 (1:20) 12) 1(70) 1311 4.97
2 1(70) 2 (1:30) 2(3) 2 (80) 1.954 7.43
3 1(70) 3 (1:40) 3(4) 3(90) 1.695 6.44
4 2(80) 1 (1:20) 2(3) 3(90) 1.557 5.91
5 2(80) 2 (1:30) 3(4) 1(70) 2.104 8.01
6 2(80) 3 (1:40) 12) 2 (80) 1.729 6.57
7 3(90) 1 (1:20) 3(4) 2 (80) 2.040 7.75
8 3(90) 2 (1:30) 12) 3(90) 1.408 5.33
9 3(90) 3 (1:40) 2(3) 1(70) 1.465 5.55
K, 5.816 6.177 6.210 6.280 - -
K, 6.297 7.250 6.223 6.830 - -
K; 7.400 5.897 6.187 6.210 - -
WZ(R) 1.584 1.353 0.036 0.620 - -
BV A>B>D>C - -
flKF A, B, C, D, - -
A& A,B,CsD, - —
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Fig.9 Effects of ethanol concentration on the extraction rate

of polyphenols from Limonium bicolor

LRI/ %

1:10 1:15 1:20 1:25 1:30
R /mg Lt

10 R LG X b ML 5T 22 TSR B (1 5
Fig.10 Effects of the ratio of solid liquid on the polyphenol

extraction rate of Limonium bicolor
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FRHL [E]/min

1 SIS TR0 = E ki I 2 22 Py fi 3 1) 5 )
Fig.11 Effects of extraction time on the extraction rate of

polyphenols from Limonium bicolor

PRI . 128 B, g o v 22 Wy g X
R BE A PR T 2 BT &R, (E S U
[HJIL 2 55°CHY, 22 M B30k 21 i KR (10.2%), 2
JE TFRE FEAR . BRI AE — f0 b I B o $ H 22 By I
B AESE R E A55°C,

8
8
B
B
&
»
0 L L 1 J
35 45 55 65 75
FREURE/°C

P12 S 2 — (kb i B 22 T4 B S R
Fig.12 Effects of extraction temperature on the extraction rate

of polyphenols from Limonium bicolor

2.6 EXRER-EBINESBMRERNIZS
ik

FH RO &N, HIKAE A E 2 By I S AR SR T2
ZHNA,B,CD,, BIFE LFEIRIET0% . BHEEL
1:20. FEHUES [A]150min, FEEGRESS CA&AMF T, —
EAMILE R Z I PR EICR R 2, 10.03%. HkZE
(RYE IR, TEIEE AR 2, 520 2 i S U
F XA FE KN NB>C>D>A, BIER HLIE AR
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Table 9 Orthogonal design and analysis of polyphenol extraction
WE S P USRI PEIE%
A (LEEIRFE/%) B (Blfitt/gmL")  C (REGEE/SC) D (HEHU []/min)
1 1 (60) 1(1:15) 1(55) 1 (90) 0.983 6.53
2 1 (60) 2 (1:20) 2(65) 2 (120) 1.129 7.51
3 1 (60) 3(1:25) 3(75) 3 (150) 0.999 6.64
4 2(65) 1(1:15) 2(65) 3 (150) 1.358 9.06
5 2(65) 2 (1:20) 3(75) 1 (90) 1.375 9.16
6 2(65) 3(1:25) 1(55) 2 (120) 1.408 9.39
7 3 (70) 1(1:15) 3(75) 2 (120) 1.219 8.12
8 3 (70) 2 (1:20) 1(55) 3 (150) 1.504 10.03
9 3 (70) 3(1:25) 2(65) 1 (90) 1.054 7.01
K, 6.894 7.902 8.650 7.567 - -
K, 9.202 8.904 7.860 8.340 - -
K, 8.387 7.680 7.973 8.577 - -
WA (R) 2.308 1.224 0.790 1.010 - -
FRFE B>C>D>A _ _
fLKF A, B, D, _ _
lLd & A;B,C\D; — _
60 —o— 60 —o—
s0l —a— L sol —* E4
s —— W . —.—
g 40‘— Jﬁ; 40 +
#T 30+ % 30k
5 20| TZEN 20%
10+ 10 -
— :
T2 3 4 s 6 I B A
HEIE MRS & B /mg -mL! AW RS £ B /mg mL

B3 AR L 0T - OHLIR i B A H
Fig.13 Scavenging effect of bioactive components
on hydroxyl radicals
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Fig.14 Scavenging effect of bioactive components

on superoxide anion
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Study on extraction of bioactive components and antioxidant function
of Limonium bicolor

WANG Jun’, CHEN Xin, ZHANG Zhao-Ying, ZHENG Xiang-Ze
College of Life Science, Cangzhou Normal University, Cangzhou, Hebei 061001

Abstract: Taking Limonium bicolor as experimental material, single factor and orthogonal experiments were
carried out to optimize the parameters of extraction process for total flavonoids, polysaccharides and polyphe-
nols. Through determining the clearance rate of hydroxyl radicals (-OH) and superoxide anion (O,), antioxidant
function was determined for the Limonium bicolor medium flavonoids and other biological active components.
The results show that the best extraction conditions of flavonoids was extraction duration of 150 min with 60%
ethanol concentration, extraction temperature 60°C and material/water ratio 1:30 (g'-mL"). The extraction ratio
of flavonoids under the optimized conditions was 31.08%. The optimum technological condition for polysac-
charide: ethanol concentration was 80%, water/material ratio was 1:30 (g-mL""), extracting time was 4 h and
extracting temperature was 70°C. Under this condition the extraction ratio of polysaccharide is 8.01%. The ex-
tracting ratio of phenol was 10.03% under the optimized conditions was 70%, 1:20 (g:mL™"), 55°C and 150 min
for ethanol concentration, water/material ratio, extraction temperature and time, respectively. Flavonoids, poly-
saccharides and polyphenols in Limonium bicolor had significant scavenging capacity of hydroxyl radicals and
superoxide anion. It can be used as a natural antioxidant for comprehensive development and utilization.

Key words: Limonium bicolor; biologically active components; antioxidant activity
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