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BRI R EE R A mI ARSI =
H-REAEAR D), Xie SFUBIESE T BRMIRG X R AE T
R D S LR AE T R IR E M, AR R
B—FR MR $ BT 2 At 3 2 A T R A [l
H B-3FMIRT B A = 17 A6 R AR POl 2
RS E M (ELAS T T B0 2 PRORIORG il B 42 B R
Toifs BRG] —Fhag IR R BN o AL
HUE7E5 N

A SC R FH WD E T 95 0 PR 75 405 1 PR DS 7R
WO B R U AR B T2, P AT
SE A PR B BT AT, B AR S AL T
P TSR A B AR SRR IO, B AN 25 Tk h R
SR R0 o Y ¢ 0 v B IR BE R 2255

1 MRERE
1.1 R 5

JFOBE A SR (FRh AR AR 7 H L W R A
K,

P T ARE (26 =98.0%) , JNAT 18 KR4 1)
FERA R 7] 5 oK SBE O prai g ) FR M IR ek
SR T O (Ll =99.5%) , ) AR AR R I
A BRA A a=FIKS  (a—Cyclodextrin, a—CD ; 2
J¥=98.0%) , 1§ 27 si bk Az AL BHE B0 A7 B2 7
B-I MK (B—Cyclodextrin,3-CD) | V. fiff FR & ( 4l
J£=99.0%) AR (L1 =99.0%) LR (% &
36.0%~38.0%) .75 K A = SR (Ll =99.0%) |
B R K (463 =99.0% ) , 2 48 A1k 24 1700 A B
N A y-H WK (y—Cyclodextrin,y -CD; 4l &
97%) \2- 2 N H-B-F M KG  (2-Hydroxypropyl-B-
cyclodextrin, H3—-CD; 4l & 98% ). H & IF M K5
(Methyl-B-cyclodextrin, MB-CD ; 4 i 98% ), I I
UG A W B AT BR 2 B 52,4,6— = RE L =R
(TPTZ; 4% =98.0%).2,2-Bk A - W3- K
JF- 16 s Wbk —6— il iR (ABTS ; 4 )& =98.0% ) , I iff Bt
KA YR A RS W) 5 i R (26 =99.5%),
R E b2 R s A IR A D 51, 1=k -
2— = fHFE A (DPPH; 46 )% =97.0%) , LAk T
v % A RS w5 B R #h 22 i (pH=3.6) , At 3
A EARAGBRA A
12 EE5EE

DHG-9053A 74 i, #5184 , VRS

T A PR T s RS-FS1401 K 2 3 fE 1) e
B, A& M= 8 /NG AT B | s KQ-700DE %I %%
P R U VA, Bl A A AT PR A
TG16-WS &ML, 1 F I v IR S g A & A PR
F) s BSA124S BUKE % 43 AT K-, )N T B RH S R
B BN 7 ;Synergy HI Z Ui GERE bR AL, £ H
BioTek 23 H] .
1.3 Ak
1.3.1  BEALEREE R K TR B AR
A Z DI RE Ry BR AL AT AR, 3L 60 H i
WERRFR BB AL M K 1.00 g T 50 mL 2.0 4 b It
TNAGE &AW R AR KRS, B TR i s s
VRS 4 BRI BT R TR B R R
[ bb i A7 B2 B, K £ UMK 10 000 t/min 2.0 10
min, 5 FIEH
1.3.2 46 HOk Ay s o ) 5 1 0
1.3.2.1 AT A& dl 4% 20 mg 2 T b
YE AT P B A 2 T 20 mL A 58] 1
mg/mL P T ARE S B, BT A I RO R
i 0,0.01,0.02,0.04,0.06,0.08,0.1,0.25,0.3 mg/
mL BTG, EF 210 mL A& P, %M
NaNO,—Al(NO;); BEPHEAT 52 I, 18 FH 22 D) G i b
A 52 I R A I 1 510 nm Ab B W6 I DL
TR o T U R R AR B, WO M AR R 2
mlbR e 2, M2 B AAHC R BT .

Y =0.6853X-0.0006, R*>=0.9992 (1)

ALY AL B abs; X R TR R, me/
ml,
1.3.22 WMEJrd: W1 mL 38BBOR, R 10 £%
J& L B 0.5 mL B W % B NaNO,~AL(NO,), 35 i
TR, BIFER B N A 5%NaNO, i IR~ ,
T T E R 6 min 5, A 10% Al(NO;),
W 0.3 mL,IRA) 5 T2 R N & SN 6 min, I
A 4%NaOH %, &l T #E 15 min J5 , 7EHE K
510 nm (1 B3 A I FLIROGBE

RS UG 1S A S R B 0.5 mL, $7 T 4%
W28 7 kA5 B AR A . AR Bt (2) T,
EﬁmgﬁmgyzcﬂfV (2)

. € R Wb BT A me/mLs N R
WA EL VRS AR mL s MO SRR g



%24 4% 4 10

IRAN M A0 B AR B K B SR B T AL R R A E AR 283

1.3.3  HRHELE
1.3.3.1  FRRREFh 20T S0 i £ HORCR 19 5% e
[ 5 /P D)% 350 W, 18 $ U E 40 °C, #R L
A ] 30 min, 23 58 i 20 mg/mL 19 a—FRMIAS (a—
CD) B-##IHi (B-CD) .y-F Wi # (y-CD) 2N
F-B-F MG (HB-CD) | H F-B-FF I K§ (MB-CD)
W10 mL, AT 3 4, LA 214 F LA
[Fi) o 25 ) A RIS ¥ V0T 8 A S5 1 TR 5t ) 5
]
1.3.3.2  H2 HUH S B B BUSCR i 2 [
FE A TE 350 W, %N 20 mg/mL ) HB-CD ¥
W15 mL, $2HCE (] 30 min, 15 0 $2 B0 B 4351k
20,30,40,50,60 °C,FATH#EHC 3 41, LB A R 554
AN T A B B X A S B e (5
1.3.3.3  HB-CD % il 2 XoF e v 1] 44 H 3k S 1) 52
[ 22 68 75 D)% 350 W, 3R BOR BE 40 °C, $& B
] 30 min, 4350%M0,5,10,15,20,25,30 mg/mL
) HB—CD ¥ 15 mL, ~FATHEHC 3 41, e [
FAET ORI HB—CD W8 Jin 2 Xof #8465 S #  15 f:
5
1.3.3.4 7 B ()Xo 3 A £ ROROR i g . [
FE M YR 350 W, BREUEEE 40 °C, TN 25 mg/
mL ) HB-CD & 15 mL, 42 B 43514 10,
20,30,40,50,60,70 min, “FA74EH 3 41, HLHAH
AT, ASTRDER P s [ Xof o 46 538 Ao 28 i 5 2 119
AT
1.3.3.5  RCIE bEGE S B A 4 OROCR 9 2 [ e
A D)% 350 W, FRIBGEFE 40 °C, 2 EUH ] 40
min, ¥ 25 mg/mL 9 HB-CD % 10,15,20,
25,30,35,40 mL, “PATHEMC3 4, LA A 44
AN T [ L% B S T 5 S )
1.3.3.6 AT BRSO m K
FE SR BURE 40 °C, 7840 25 mg/mL 1) HB-CD ¥ K
30 mL, #75 Y3% 455 h 280,350,420,490,520,
630,700 W 54 F $2HL 40 min, “FA742H 3 41, [k
B ST, AR 75 T 60 85 46 58 S B 7
Y
1.3.4  ma e it fE bR B R S KLl
%P HB-CD W Nt R & [b 75 Ty %k | A8
i, DAHR IO T R S R AR AR AR i
Box—Behnken ¥R H, RH 3 [HE 3 /K00

T AT i BT I, DI P i BB A SR A
TEWRSRFRITILE 1,

F1 MEESHOERSKE
Table 1 Faction and levels used in response

surface methodology

o r &P
-1 0 1
X, HB-CD # 42 %/(mg/mL) 15 25 35
X, #% B ¥ /(ml/g) 20 30 40
X, A 7= o & IW 280 490 700

1.3.5 B R H R (9 51 S0 M

1.3.5.1  BRJEREIME  BA L RE ) e SR AR
P Chen 5P 77360 HEATHE B0, A EA N TE
BOXF HE, 3R X SR A B A AR T A 2 A U
HB-CD 1% ¥ A6 25 5 B B2 B A1 7K 375 T 4 BRI
FE T B 40 mmol/L % ER 52 V4 W C il hlk B2k 10
mmol/L BY TPTZ %W , B 2.5 mL IR W, N A
2.5 mL 20 mmol/L ¥ FeCl;-6H,0 ¥ ¥ F1 25 mL
300 mmol/L,pH 3.6 5 R £h 2% vh i IR & , il £ 15
FBH B FRAP M, BUREAR S 1 mL, A5
mL ) FRAP %, 78 37 °CF CE 20 min, T K
593 nm AL TEWOGRE . SR H] FeSO, AR il #E17
PRl 2 i 22, DL Be &5 R rE i b 5 A 19 Fe
(I,

1.3.5.2 ABTS H AV BREE S E  ABTS HH
FL3E B AE 1 R AR YE Xiao ZFP 7 2 3 A7
MU, RIS IR TR S T A B B S
SVECHR PR O AR AL, BCH S A 7 mmol/L ABTS i
W) 2.45 mmol/L 33 G B2 #7119 ABTS H H JL W,
it G AE PR IS SR R B PR 12~16 h, I S B
B ABTS A i BRI W, (i AR K 734 nm &0 IR
6N 0.70+£0.02, B 0.2 mL #5485 3 B % B
5 0.8 mL ABTS AR LBEERIRS, H=FIRT
FR 6 min, T A 734 nm AN E OB A 4L
PR B S X8 b, E AR RS TF 000 7 8 i RS s
Ji HB-CD By 7K i W4 OB 1Y) ABTS H H 2575 BR
ey HEAXWT .

ABTS I HFEE R (%) = (1- %)XIOOG)

P AL AL 2390 D R R 4R HO WO A
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ABTS ¥ W & BEV AR S 734 nm Kb B WO
JE A R BT BRI W ABTS % W AE % K
734 nm Ab WG

1.3.5.3 DPPH H 33 BREE 12 DPPH A
FEVE BRAE 10 E AR Xiao S 7 B 3F A TE
MR, I X R IR TE R A AR B AR
S HE A B BORRE A . B 0.5 mL SRBCHIAE &Y A
0.5 mL 0.4 mmol/L. DPPH H B W4 , Y= 9% $521 , 7¢
ZER N ACE 30 min 5, TR 517 nm 2000 5E T
FEHE L A 4L P R X L R AR ) S TR e
TIPS 5 AR I8 0 HB-CD 1Y 7K 75 W4 U 1)
DPPH A M2 BREE Ty, THE AT .

DPPH 1 335 52 (% ) = (1—%»100 (4)

oA AL FL A, 53 0 R R RS I IO WO A
DPPH ¥ W & B 5 W AE B K 517 nm 420 (9 W51
FE Ao I AR & W DPPH % W 7E I K
517 nm &b TG
1.4 H|R/REEHH

P iR i & 3 4°FAT, i Excel 2016 %K
X 50 B 4l AT 9] 0 B F Design Expert 8.0.6
BT o0 M w0 T, ) Origin 2019b 23 (51, 4]
WL BR E R EAE IR Z K, R A IBM SPSS
Statistics 26 1 X 2k 56 £ Hls #E 47 483t 40 #r , P<
0.05 B 7R R 25 53 1 3, P<0.01 B 32 7R 0 22 5 i
W,

2 HBR5SH

21 BERIRBER

2.1.1  BRRPAS b2k B R B BUSCR B2
BT T 7s 0 2R FHK AR O 23 i 7 4 B A8 5
RSB, AR R 2R TR IS [ o 6 ) B0 RS
SR, s 1A LUE I SOKERIAR L
IS R R B PR R RS 249 4 w8 1 B RS AR U Y
R B RO A2 O HB-CD I T A 1 U
B B 5 e AR e o PG B B 4R BOHCR 20
T HOG SR O T R AR LA RE T, G
PRI I 2 A B R R B R B B MR T AR X
T FE IS 2 RSE AR X N RLAT AR
AR ZRGEA [R) L 73 (PR 2 (AR ) ) 22 [l B9
AT A AR ELAE PO, 3 U T BRI RS 218 O 5 ) i

HOSCR 0 SE 2 2 —  PR T X R o B e
i LA BB HE  HB-CD) 401 24 0 4 it ik o ,
AE IR HB-CD 767K P4 Bty i b | ELJE R
B A 2R 5 BRI P 8 2Kl 2 4 B0 2
SR ARG T (1 K A A R AT B
SRECRCT R SE r BEAR DR ERRRG K 4
HB-CD JF & 5 427 5¢

2.2 BRIUE X O E R IRUR R ]
2 s, 24 4 O FEE 7 20~60 T PB4 I , 45 U
A B A LG 1 THIS T MR R TE 40 TR
TR K S B A b, 3 R TR E B T T A
BRI F A 2 M A, 4RI
BT AR TG RO I o R & BRI R R i
B AL & 1) SIS 1955 A 1R, TR 4
BERELIE RS, AR P O BRI 76 438 19 L
HEAT , BCH: (SR IBOR B % 40 °C.,

10

7

=1 1 7
2

4

G

2

Total flavonoid content/(mg/g)

0 a-CD  p-CD  y-CD
PRI Bl 2
Cyclodextrins type

B 1 FMEMEN S ERRINARANZN
Fig.1 Effect of cyclodextrins type on the yield

HB-CD MB-CD

of total flavonoids

z//\\{

9

BT T B
Total flavonoid content/(mg/g)

20 P 0 % %
PR
Extraction temperature/°C
B2 REUREEXDEMERRNZMm
Fig.2 Effect of extraction temperature on the yield

of total flavonoids
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2.1.3  HB-CD ¥ Xof s 2 i i R SR 1 52
M & 3 AT LA, ZE 7K W HB-CD W% Jin o 31 [l
7 0~30 mg/mL B | ¥ 46 3 4 IO BT 5 o
e bR FREE S IFTERINE A 25 mg/ml,
B, S B ORI — RN AR,
FEIUA 0 v ORI Ve BB B, DR TP R U
ORGSR SR BUR TP ik S Es &
TR B 35 B AN, T A S A A s ek
HMEE IR B AN 2 BB IOR P S EE
Thm, A P B 3 i 8E 15,25,35 mg/ml,
S W O TR T FORIORG VS 0 i R R 1 3 S IKF-

2.1.4  EEFE A DG R E R PR IO s AR
TR I RLZE 10~70 min 85 46 5245 BOR R, T R
B RN 4 R . AEIZTE N SRR RN
AT AZESFIEARE AR Y G FE AR F
G/ T N7 o TN G 93 (S E Y N T

11 =

AT

Total flavonoid content/(mg/g)

6 L 1 L 1 1 1 1
5 10 15 20 25 30

HB-CD ¥ I it
Addition amount of HB-CD/(mg/mL)

3 HBKIRMEX 2 HRIHRNF I
Fig.3 Effect of addition amount of HB-CD
on the yield of total flavonoids

=3

SR
Total flavonoid content/(mg/g)

TR
Liquid-solid ratio/(mL/g)

B 5 WE kS ERRRR
Fig.5 The effect of liquid—solid ratio on the extraction

rate of total flavonoids

40 min i, B& B A S BB R (EARE R
J& ,TE 50~70 min $2 B[R] DX [A] 50 3 ) 5 o 1 30
T g FI S ORI A SR
T, BB NS B2 285 AN A0 L 3R, AT A H
P Ak A 1 DN S 5T v R 5021 R T Bl o e P (] 7
A G5 A AL A ) Pk s AR AT % I8 2 6E
FERPEBUHOR A I 3R TR U] 40 min,
2.1.5  WRIE b SR R SR CHOCR sz A S
AILLE AR HE R 10:1~40: 1 AT, HEEL
R SRR S A TR R R, AR E Sl 30:
1 F SR B e A K TR DR Ry VAT L A 3 R AT
DS GV 700 5 4R T i L, T 9 R P o
KB, 22 4% 0 4 RO K 45 ROV A B, A% JoT 3k 2% ik
JINPY S ) 5 W I oy 22 1) A B R R fiE
PEHUSUR 2, e 9 20:1,30:1,40: 1 S0 o T8 15
TR HE 2R 1) 3 A4S R K-

11 -

| I/{”—I/\I/{‘i

o © S
T

Total flavonoid content/(mg/g)

10 20 2 m % % 7
B 7 I [
Ultrasonic time/min
B4 {RENA BN 2 BRI R0
Fig.4 Effect of extraction time on the yield

of total flavonoids

o
T

— T

o ©
T T

]
Total flavonoid content/(mg/g)

6 Lt . : : . . .
280 350 420 490 560 630 700
-7 —= 23
)R

Ultrasonic powers/W
Bl 6 BAINEINDAEMRENRNZM
Fig.6 The effect of ultrasonic powers on the extraction

rate of total flavonoids
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2.1.6 R IR R R OO B R A
6 I, FE R TR 280~700 WX 8] B $2 UK
() BB & e TS TR, B A TR
490 W A7 Je R B A 5 R, R P TR AR ]
5| e 2 AN AR Ak, T B AR SR BUR S 7847
[IRZIE SUN= I k= I VR i ol L U 1127 N I
SEHE 5| S5 4 10 A AL, B BOLAS SRR AL,
i PR ORR B, R 280,490,700 WKy i i
T TR P DR 2L 3 S R K

2.2 WM ER 4R
2.2.1  m AR BT S5 AR KT 250 Hr W R

TR0 25 R a1k 2 iR, 18 1] Design Expert 8.0.6
B T Wk Z T AE, B8 ik thliA
IR

Y =4.56524 +1.22000X, +0.18933X,+5.07937 x

10 ~*X;—6.00000 x 10 =X X, —3.57143 x 10 X X5 +
1.66667x107°X,X;-0.19375X 2-2.86250x 103X 2~
9.92063x107X

2% 3 AT, ULBSELAY P A 0.0001 , i 1 [
] P A5 A 43 Wk 2 2R DL (P=0.8122>0.05) A ik
E RN E| ST S P ORRW sE2E S =A11 P Ny i B
T E 2% R*=0.9957 , R;,./=0.9812, M IEH & R4
R.7=0.9901 5 R $ix , WAL BUAT 78 43 1) 4 e
FUAE I, A8 5 R CV=0.23, 6 W %R AL RS 2
FIEE PR Ay R R G Y R Y, BB S T
oI A I 45 G PR il I B B A R B B
Y 43T T

MR 3B AN, WE A,B,AB,BC,A?,
B*,C* 15 PAH/NT 0.05 227 HO i [ i 1) 52 i) dnb
FHiWER CLACHKH PAEHKT 0.05, MW W%,

% 2 Box-Behnken i{ 3t % R
Table 2 The results of Box-Behnken experiment

K X, HB-CD & X,kEW X;8FF Y &F@M | K% X, HB-CD& X,®&REL/ X, £F3H Y EHMA
%% mE/(mg/mL) (mlL/g) £ IW 2%/(mge) | %5  AE/(mg/mL) (ml/g) £ IW -2/ (mglg)
1 15 20 490 8.56 10 25 40 280 9.02
2 35 20 490 8.79 11 25 20 700 8.79
3 15 40 490 8.91 12 25 40 700 9.06
4 35 40 490 8.9 13 25 30 490 9.25
5 15 30 280 8.98 14 25 30 490 9.27
6 35 30 280 9.1 15 25 30 490 9.27
7 15 30 700 8.98 16 25 30 490 9.31
8 35 30 700 9.07 17 25 30 490 9.25
9 25 20 280 8.89
x3 FHEHDW
Table 3  Analysis of variance
R R B W F T Aa o F1a P1a hrAEatlcd
0.69 9 0.076 179.40 < 0.0001 2%
A (HB-CD ##nZ ) 0.023 1 0.023 54.38 0.0002
B(#& B 1) 0.092 1 0.092 217.53 < 0.0001
C(# 7= %) 1.012x107 1 1.012x10 2.38 0.1666
AB 0.014 1 0.014 33.88 0.0006
AC 2.250x10™ 1 2.250x10™ 0.53 0.4905
BC 4.900x107 1 4.900x107 11.53 0.0115
A? 0.16 1 0.16 371.90 < 0.0001
B? 0.35 1 0.35 811.78 < 0.0001
c 8.059x107° 1 8.059x107* 18.96 0.0033
#EE 2.975x107 7 4.250x10™
PEDE 5.750x10* 3 1.917x10™* 0.32 0.8122 FEF
YR £ 2.400x107 4 6.000x10™

H . P<0.01, 22 5 3% P<0.05, 2 5 3%,
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222 WARESAT KT g WA
P2 22 AR, 2R 3 AN P2 1 7E 0 K-,
1 &7 AT, e T 3D B R O R, A R
AN T P ) 7 {1 45 A DR 3R ) T v T K 3R 3
B KAB G /DN, HB—CD 5 i 2t FHR [ L A 22 B4R
FH R fie 35 0 4 PR D R AR AE O KT B AR
HEZWME 7a i, XL HB—CD & Mk
] LG PR DR 28 =2 DA B g e, E B 3 22 () A7 A B
B FR, WE Tb FR, W E AR RERE O
IKOFISE, 8P T S 4 B B 2 T 5 R A
E R KR, RUAKE W T HB-CD ¥ N
ACAIRIR LR 5 S SRS KE N A
Te BIGSHRFEW, 24 HB-CD IR R ER7E 0 K
B V[ b 7 T R 2 TR A B ) 7 PR R 2 [
FAEWT A ZIROC R, SR D) B, 33
T4 BRI G B e A VR [ L A A Al B S K
AN R EEN
23 EMRERBEHHRIERR

3 e R 7R RO A P A B PAORIRG A VR A L B
B &, Bt T2 %R  HB-CD %
H 26.1 mg/mL, W [ 31.71 mL/g, 8 7 U)
475.52 W, BVEHR & 2 0 WUAE N 9.28 me/g.,
JEE| T PRAG O R KA HATE I, BRIk
Z 1 HB-CD ¥ Jin it 26 mg/mL, & & e 31:1
(ml/g) , #7523 490 W, 76 I 5 {4 F ik A7 3 IF
TS0, 45 R S I 7 o (9.26+0.07) mg/g, iX
5 3 1 T A 9.28 mg/g B A AR 2% K 0.014,
VLR OE AL IS PR I T 2R | AT, FZAE ARG
HB-CD 7K 75 W 412 B 46 =5 5 B T (9 4 B T 25
T AL AT S b ol Bt S

BEAh, FE R AR BRI T I T A VS i 2k
K, BIZKAE Sy 1 B 39 Aot 8 46 22 4 BOTR AP i o
TN (7.91+0.04)me/g, i F 2 BURTF 20 A
b4 & BN in HB—CD Ji& 8% 48 3% & 3% i $2 R
M 0.791%$ 5 2 0.926% ., R I, ERHRS 4l Bh $2 5
FEARSE —Fhag (o fa i SR B R | RB A58 & B
TESE U h S B 5 i
24 BEUAFZEBEMMRENLEENE

A TS T HEEKIEY S
HB-CD ¥ Wi 42 B i) Pt AR T 1 LA 2

S TR
$ Total flavonoid content/ (mg/g)

7 I i
n_\ Total flavonoid content/(mg/g)
O

111'012 26 & ‘9
of ;i \i@_ b @
\CD/( /%"\\

" .
TN

(a)HB-CD ¥ 42t 590 8 1o

e
w

o
[

dlbon o %@ﬁ%} g%\
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Table 4 Comparison of antioxidant activity between water extract and HB cyclodextrin extract of H. citrina

28 7] FRAP/(mmol/L FeSO,) ABTS* /% DPPH/%
K IER 0.124 = 0.005° 62.87 £ 0.99* 52.16 £ 0.47°
HB-CD &% i&k 0.177 £0.012" 70.90 + 0.32" 53.31 £0.52"

T« [ G ] 5 B e 7R 22 53 . 35 (P<0.05)
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PR ARl 2k, AF B2 R Y = 0.1258X +
0.0028, HHEZE R*=0.9985, LUK % R % id
A8 3 YA T HEBGR 50 19 I 52 45 AR A R, 15
FN KW S HB-CD 7K 7% W 4 BU iy i A b e
5L, gk 4 pron  REER U P AR RE T 4 il 5
0.124,0.177 mmol/L i) FeSO, Hit EALBE J1 A4 . 55
Hh ,SPSS 43 M2 5 s P<0.01, 1568 22 54 %
2.4.2 ABTS H H R BEfE DL 7K W Ry ko B
20, e R AR A B0 0 I E G ABTS [ Hy 2
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WHBREE S, 03 4 Fion , BHRBUR ) ABTS A i 3
THBRAE S350 62.87% ,70.90% ., SPSS 43 #1455
7R P=0.047<0.05, Vi 22 5 W3 |
2.4.3 DPPH H i B VLK W o B
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Total flavonoids were extracted from Hemerocallis citrina Baroni (H. citrina) in Qidong County of Hunan
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Province by ultrasonic and cyclodextrin aqueous solution. On the basis of single factor experiment, response surface de-
sigh method was used to optimize the extraction process. The total yield of flavonoids and the antioxidant effect of the
extracts with and without cyclodextrin were compared under optimal conditions. The results indicate that the optimal pro-
cess for the extraction of total flavonoids from H. citrina with ultrasound-assisted cyclodextrin in aqueous solution is: the
amount of cyclodextrin added was 26 mg/mL, the liquid—solid ratio was 31:1 (ml/g) and the ultrasonic power was 490 W.
The total flavonoid content of the extraction under these conditions was (9.26+0.07) mg/g, which was similar to the pre-
dicted value (9.28 mg/g), showed that the optimized extraction process was stable, reliable, practicable and repeatable.
Compared with extracted by water, the extraction rate of total flavonoids increased from 0.791% to 0.926% after cy-
clodextrin was added. Meanwhile, the in vitro antioxidant tests (FRAP, ABTS, DPPH) of the latter showed superior in
vitro antioxidant activity. Therefore, the cyclodexirin—assisted extraction of total flavonoids is an effective extraction tech-
nology that is easy to operate and environmentally friendly.

Keywords Hemerocallis citrina Baroni; total flavonoids; cyclodextrin; process optimization; antioxidant



