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(High —performance liquid chromatography , HPLC)
PR 3 FhEP BRI b 4 Bl BB TS S
G IR AR IR 1, 1- TR -2 SR (1,
1-Diphenyl-2—picrylhydrazyl,DPPH) [ Hi J& ¥ Bk
A2, 2RI (3~ L HL TR T WE A Bk —6— B TR ) (2,
2°—Azino —bis (3 —ethylbenzothiazoline -6 —sulfonic
acid) ,ABTS) FHE 5 [ th 5315 BR R Ak B BE g 2E
TS, BAE MU BER b S 2E AL & W R W)
P R AR R S, O HER S T AR R
P
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thorn) 1 [ i — L O L2 AIA HLVD A= A8 5 | I
R (R B0 ) Rt A VDR A B (L0 ) il
HUBE B (B 1), =20 CORAF-5 H 5 5 6 ) 5 75 Hh
DX F " B B AR VDB, AR e S VDR C (B 1) ,4 CIR
e 1

PET AR S, R R AR A T M
2 LS, AR AR AR BB ER
SRR R B vk BT & A RS H] ;s DPPH,
K Sigma 2~ ;ABTS, g5 Bk AR AR
oy O R B R [ 7 A 9 S R R OLK &
Y AETR AN SR AN TCK S A |
S BRER A R EAL B B [ e o el g,
12 UHB5EF

PB17 ¢ BENL, o Ll iy 4 1F AR % L g A R
A W A, DR RH A R A UV -
1200 2580 L4366 BETE, i 56 1 ik AU 25 A PR
23] sR210D A Jig i 78 KA B R PR A
BN A s Allegra X-30R i @ R &0 HL, £ H
Beckman Coulter 23 7 ; SCIENTZ-30ND ¥ % T f
B, TR 2 A R B A BR S F) s FA1004 HL
TRV, bR T E B AR A BR A A LC
1100 7= 80M {0 3% 22 45, 95 [ 2 EER A A
1.3 REH*
1.3.1 VhBRATAL IR HUE 5 VR A7 0 R VD
WA VPR B 245 ATV VR T By IR OT 3 60
H i . Y C AR AL T 5 3 ir it 60 H i, FREL 1
g VPR A A 80 mL A ik, 29 1 h,70 C/K
W 1.5 h Fl g 1w i oA 60 mL A7 i ik
MIGE 1 h, Sl s, [y kvt 5 o0 45 & A0 h ik ), 82

FRARIBUN
132 vhREEASEEC  MERH AR BOE B IR S 1

WA RKYE T 100 mL #EIE R, % — € BRHR
LU OB AR O[] | Dy 23 P 5 B S,
SEREC3 W, KR BGR AR ES (8 000 r/min, 10
min) , &I BIE R T A SR e A, #2115 2V
B B2 IO o K i IBOUR IE 2 Vi 4 2 T IR S
T=20 COKARAF, V& VR T 1R A5 ) V0 o 2 A 2
¥ (The total flavonoids extract,TFE),

1.3.3 R & i
1.3.3.1 T hpuEM g0 SR F A8 IR AN — Al

FRAD TR o AH BRI T X IR 5 20 mg, ] 60% £ 1

oc ‘9‘

KA B K C

B 1 3MIEEIHRRES
Fig.1 Three kinds of sea buckthorn fruits

BE B 0.2 mg/mL A X5 RE S, RS % o RO BR L
W 1,2,3,4,5,6 mL, 53 318 T 25 mL s, %
TN 30% 2 BB R 6 mL, NN 590 A IR BN 1 1
mL, JBZ5], #E 6 min, T 109%A B2 527 1
mL, $£ 5], BB 6 min, Il 1 mol/L & A AL 10
mL, i 30% & B & 20 & $2 4], & & 15 min, DL AH
R A 28 O B, 76 510 nm 35 4 A0 0 2 0 S
BE o DA EE R PAAR A, e B R A A b, A5 1) 7 T
B vfE 26 R .y=12.27x-0.01033,R?>=0.9997 , #
B E R T 0.008~0.048 mg/mL Ji it ¢ B 3 Fl
A EA=82N

1.3.3.2 Vb v A 4 U380 e oE B R 3 mL
FRIBOK T 25 mL W S MRl 1.3.3.1 15 i #
VEA B, I $ BURAE 510 nm P AR A WOGAE
R v 1 2 10545 21 8 B I v B, AR I 2 (1)
THE U0 B B T AR B

SRR BCR (%)= CxNxV

Mx1000 <109

(1)

P, C——00 R By S 8 T o o ok (mg/
mL) s N——H B 50 V——4— O S AR R (mL) ;

M—FERh R (2)

1.3.4 FRREZFELE Al ESRR L (1:10,1:
20,1:30,1:40,1:50,g/mL) , Z BER T % (50%
60% ,70% ,80% ,90% ), #87+ fif ] (20,30,40,50,
60,70 min) , # 7 21 % (100, 150,210,290,300 W)
o A 4 R 4 5 00 3 o K 56
SE T MG A 00 B FNRE P IR N 50 CedE: ., x4
AU e S BRGNS S D R R B 4 BORR
He, H A SRR 5 K TRV R T A i A R B
W R 50 °C, FERFE BRI R AR B g i e
25 P T8 10 250 - SR TR 8 60% , BHIL LE
1:20, /T8 270 W, 7 50 min, #2103 K, &
MR ERE 3K,

1.3.5 Box—Behnken i 5% i1 AR 4f 5 [ R 5L
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255 W Box—Behnken Design #17 M i 171 $8 16
R (3 HEK 3K, HEEKFERITTRELE 1,
1.3.6 Vb 3 1 412 B Bt S Ak RE T 1 0
1.3.6.1 DPPH H & W e hillE =%
Brand-Williams 253f8 7 2 3 MEA T8 04, WA AR L
7.8 mg DPPH, JiJo/K & B fig 4% 3 0.2 mmol/L
DPPH TAEW . B 2 mL A% B B A RE iR TS 2
mL DPPH T /EWIR A, LIRS 9 B BBt 3R 1 B2 i
BRI X IE DA TE /K B A2 6 R 20 ko
B 30 min, T 517 nm K ALK =S B . DPPH
B BAK(2) A,

DPPH 1 33 B (%)=-A =4 ) 100 (2)

K, A ——R bt AL FI B DPPH A9
JEAE ;A w——INAKE S G DPPH WY B 1E
1.3.62 ABTS A M EEWEBRGE M E =% Jo
SRS B U 7 35 I I DB B, FREC 192.03
mg 1Y ABTS ¥ T 50 mL 2 & F /K H i 15 7 mmol/
L () ABTS ¥ % ; FREL 66.2284 mg K,S,04 ¥ T 100
mL 2B 7K il 5 2.45 mmol/L 1 K,S,05 I ¥,
A R TC R L BV U TR S A EIR T R
WCE 12~16 h, 15 3] ABTS B:, /K 2 BEdi IR
2y 1:46 HIRFL LK ABTS BF W B 1 2 HAE 734
nm P AL AIOEEE R 0.7£0.02, 53] ABTS TA4E
W, HU300 WL B6 2 W FEAE S A WS 4 mL ABTS
TAERIRS , i N 6 min, 78 734 nm P K A4b
R FL G A, A ] 45 e B ) e R o 1 A8 P 44
XTHE, DLABTS TAE WA 25 B FOK IR A Woh =5
H2H, ABTS iEFRFIEIRA K (3) 15

ABTS [ Ha%i%%%(%):%xloom
5l

A, A o——ARINPe AR I ABTS 196
FEAH ;A p—— I ARE S ABTS (1M BE A
1.3.6.3 RJEHRE M E 2 5 Mg AF USRI 4R iR
SEUME T3 1, R e R — R A A L o 3 A
AR JEAE ST, B 1 mL AR SVR TR TR O T,
A 2.5 mL 0.2 mol/L B2 2% vh i (pH 6.6) F1 2.5
mL K;Fe (CN)s W (i 53450 1%) , iR 21 )5 50 C
PR 20 min, B S I BT 5320 10% — A LR
W 25mlL, IREJ5 4°C 3000 t/min &> 10 min,
B EE W 2.5 mL, A 2.5 mL &8 F /K1 0.5 mL

% 1 Box-Behnken i3 E &k Fi&it
Table 1 Level of independent variables used

for Box—Behnken design

_— Y B K
-1 0 +1
A (T BEERAR 55 %) 50 60 70
Bt ve/mL-g™) 30:1 40:1 50:1
C(REHEIW) 150 210 270

Jo3 i 5340 0.1%FeCly ¥ W, 1R 21 )5 # & 10 min, 75
700 nm P4 A I W R DA ' R AE R
W JFAE F7, LA 0.05 mg/mL HE IR i 5% A BH A BE
1.3.7  BEER A AL o 2 il g
1.3.7.1 @3 & R % $E 42 Poroshell 120
C18, S AH 4% 4 (3.0 mmx150 mm, 2.7 wm) , i
30°C, WEhA A MM 0.1%H BRI, B AN (03
K OREVEW, PEFE R 10 WL, W A 0.4 mL/min,
K 4 Ry 370 nm, PE SRR P W0 46 5 A AH
90% ,B # K 10% , #h &AL E A # 60% ,B
40% ,PAFF 5 min, YT ]2 40 min,
1.3.7.2 W WRBCH] 8 o0k BRI
FREOS T Mt R O RER ILEW iR
an o iR T AR, B A R 2N 1R B X
HE ARV, 1 0.22 um JEAREIFS

A WL ] PRI TFE 50 mg T BIR 4R
R, A B BT 2 R 25%0) HCL W (7R
BN 4:1)50 mL, 85 CHIFENR 1 h, MR E=E
TRJE I8 IR RS E SO mL AR, R
REZIE FE5, 5T 0.22 wm JEMEEI
1.4 HBL/RESHH

¥ H GraphPad Prism 8.0 #F1E EASE it
Mro W E 3 ANEE 4R L O EH bR i
22BN R R T 22 00 M RN R A
I 7 25 50 R 1 22 2l 5000 1R) 22 S5 1 B 3
PE, UL P<0.05 R ERBE,

2 #ERERH
21 BREEXRLER

MK 2a frios, Y OEERFECE 50%~60%
ORI P, T ) i HBCRE B L AR R 3 B30
KGN, 24 ZWEAR TG BN 60% i, o 34 il fr) £
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BURIK B KMH 2.76%, 4 L AR R o Hoak 22 3
IS, T %) 5 B T B 2R T AR AR, LT IK T i
SEEE S T AIER, CREREBUN BN RS
A T R0 5 1) 4 M N B 35 | AR R ORI A,
B LEERBI R T 60%0, 1] fig & i 15 v 2R
T RS R T 0 R SRV U A A S
Tl £ U AR

&l 2b F s, i i R 5 R EE 5 IR A
XK, BB EE A 1:40 B R 8 B 48 B0 Gk B i R AE
9 3.07% , BB LK T 1:40 J5 , B w5 R HE R
(O HER BHTT- 28, T RE R R bR L3S K AR
RS S0 T840 e fh [ 19 3 22 I ) e 3 2%
N2 2 s AR v 4 B0 g 4 B R R EOR
B BRI, ORHR HL 2k 2 4 N Tl R K 4R
e BRAIG TR AR B TAERCR (A ORI 1 K
AR H -2 0 [l E O R b 2 R RO A

4r
IS
% 3 ab i o
L, ® b b
M_ =
= E ok
®Z
g
0 A n n i i
50 60 70 80 90
AR TR B
Ethanol concentration/%
(a)
4_
S | a
% 3 o ab ab ab
o 2
=g 2
=2
S
% 1F
=
0 ; - - ;
100 150 210 270 300
73 %

Ultrasonic power/W
(c)

IR 2% B2 4 e SRR A VR T T AW

WA 2¢ JIF7R , b 34 45 B3 B 8 7 ) 23R (1) 344
KT B G AR, 78 210 W BT 4R BUR & KR
2.87% ., X ] g R AR A I 1Y) 2 A RO B AR
RUNE BE 5 1 DR A ek 1 20 e B 5 20 B R (A R
il 525 5 Vs L SR R 7S )R 0 K 2 S EUR BUR
ik, MR AT B S ARV Hh Y S IR 4 A
IR BCR BT,

W 2d Ji s, Bl 7 IR ] (0 28 K R il 4
BURA R T m s, J75 8 E Y 50 min B
B R R R R N 2.95% , FE I B 50 min
BF B 40 A S 0T C 0 o, Ak 8 B K 7 )
o3 L 2% 0T Y RS A A0 R I TR
2R A28 5% 000 e i, IO AE LR E i B 1) iy 2
T, N RE 4 A R TR Bk £ 50 min 7R
7 T A 3

4r

3r ab

PRICR

Extraction rate/%
[5°)

—
T

1:10 1:20 1:30 1:40 1:50
ERE L
Solid-to—solvent ratio/g+mL™

(b)

ab ab
be

]
T

R
Extraction rate/%

20 30 40 50 60 70
I i)
Ultrasonic time/min

(d)

T A RNG TR R 22 57 35 (P<0.05), F Il
2 AER B 3 b ok B A 52 B R Y R0

Fig.2 Effects of different extraction conditions on the extraction rate of sea buckthorn flavonoids

2.2 g B ER 56 4 R

2.2.1 Box-Behnken X405 1H45 K MG RN =
TG 45 R 1454 Box—Behnken HYIR 46511 LB |
DL O BER TR B0(A) JHOEHIG (B) B T8 (C) R
AR 5, JEBCR (Y) M R AE , R H Design—Expert

8.0.6 B =& =K I an 3% 2 iR,
FEXHR I S5 AT 0, 45 2 B W B X B
A B.CHYEIEH Y =3.16-0.0844 +0.14B-
0.0134B -0.00975A C +0.030BC —0.184%-0.24B> -
0.089C2,
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WA Za e Ll m, BRW PEN
0.0004,P<0.01 & B iZ #5578 [m] U 4% db 2, #3562 1Y)
PR 2550 1B 9 LA B 2 3 X R PR 22 P>0.05 AN
35 R 5 00 B0 S0 R R A ] A
T ke 58 24T R?=0.9604 , 16 B3 56 11 55 2 16 45 751

A 96.04% %= FHAF I, BERLIY CV9% N 2.13% , Ui A
HoEE R R, &3 A, BIA—RI A B
AR A% B? C* AR BCR B e 25, 38 3t
PAAE ST BT, & PR B 200 R R WORHE > S B
RBU BB TR,

% 2 Box-Behnken i®I& &t 54 1

Table 2 Box-Behnken design with experimental results

A(T B4R BGRA/ C(# V(B E/ A(T B4R B(RAL/ C(A % Y (B E/
54/ %) mL-g™) 7 FEIW) %) 54 /%)  mL-gh) I HEIW) %)
1 60 30 270 2.689 10 60 40 210 3.159
2 60 40 210 3.164 11 50 50 210 3.052
3 50 40 270 2.969 12 70 40 270 2.873
4 60 40 210 3.068 13 60 30 150 2.744
5 60 50 150 2.923 14 50 40 150 2.897
6 70 40 150 2.840 15 60 50 270 2.987
7 50 30 210 2.704 16 60 40 210 3.185
8 60 40 210 3.195 17 70 50 210 2.768
9 70 30 210 2.470
®3 MPAFEFHER
Table 3  Analysis of variance for the fitted regression model
KRR T Fe ] WL ¥ F 1 P1a
B 0.66 9 0.073 18.86 0.0004
A 0.056 1 0.056 14.54 0.0066%*
B 0.16 1 0.16 40.72 0.0004**
C 1.625x107 1 1.625%107 0.42 0.5377
AB 6.250x10™ 1 6.250x10™ 0.16 0.6997
AC 3.803x10* 1 3.803x10* 0.098 0.7631
BC 3.540%x107 1 3.540x107 0.91 0.3707
A? 0.13 1 0.13 33.84 0.0007%*
B? 0.23 1 0.23 60.27 0.0001%*
c 0.033 1 0.033 8.64 0.0217
= E 0.027 7 3.869x107
D 0.021 3 7.125x107 4.99 0.0772
Yhik £ 5.711x107 4 1.4228x107
Xt 0.68 16

1 :R=0.9622;%. FIR P<0.05, % 5 3 ;. FIR P<0.01, 2 F W B %,

2.2.2 W RLTE AT AR 009 D7 AR AT ) A R A
P 0 25 e £k TR BE B8 UL 31 4% A 3R () B 22 B A
- JHG v 7 T PR I i P R 5 e 2 T 10T A
158 2 F) s 32 0 R 0 5 e 45 DAL 28 X Wi 7 L 14 53 Wi 7
JEPU, A bl el BioR, S BEAR R0 805 75 T
AR WORE L R R 2T A v 1 1 A [

o, 2 HAE T 3, oA 3 2H w7 1 1 AT R, 2
PRBLT BORMBORE L (1 1l 2 A HE 8 75 2 R
U, 3 0 T T PR AR 2 BRI LE X 3 1 1) i
eSS AL N DRI R N N O g K
R 2 BB B, WO P O, BB B
THE TR
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T T
50 55 60 65 70 50 55 60 65 70 l ‘40 s
A LEERA A BB BME
: - Solvent—to—solid ratio/mL-g
Ethanol concentration/% Ethanol concentration/% e
(c1)BC 4 i £k A

(al)AB %Rk Al

PR
Extraction rate/%
HEHUR
Extraction rate/%

(a2)AB 1 Ji7 1fi [

(b1)AC % H LA

(b2)AC i i T ]

LR
Extraction rate/%

(¢2)BC. i v i &

B3 EREXEEAMNEMRRENMEAESSSLE

Fig.3 Response surface plots and contour plots of the interaction of various factors on the extraction rate of flavonoids

223 SRUEIREE 3 A A AR T v R R 4 ER
WAk T2 461 :A=57.47 ,B=43,C=219, E}#
FTPRA 219 W, OB L 4301, SRR 50
57.5% , M0 fe KR BT 7 R Y =
3.194%, 7% 3N PR BRSO 6 3R 500 i A
FET AT B IE RIS TR 210 W, Tk L
45:1, LR BN 55% , e )4 1F i 3 WF
i, 4 SR A B 4 R R 3.241 %+
0.13% , 5 B¢ T A G 3% E 25 55, Ul W LA b At
LD Ry SES: i TE7 QI P W = < M T I
P,
KRG W TSR B, Vi C
O RVECER 45 S IAS VD B L 4R IR R
1.856%=0.01% , Vb C 1) 5 5 W 2 HU3E Ol 3.795%
+0.23% , XF EC AT 0 R R 4 B VD C> T A>

B,
23 HPLC ZRMIPBMEMPZHEASISE

K HPLC YA AN 3 b 0 iR 52 b 42 BURY B
B KSR I A% R BRI OO R, AR IR 4
7R o St A RAE 3 PP BICR S 5 AR o fe
FOCEM B 2R, A 5 SRR 3R S B 3RO 3 Al
RS E R E BT, M RTE 3 Fhb
RS BAREA , XF FE RT3 RR b R 52 b
AR 2 5 W U C> VR ASTY BB, B
U A PR C P R R B R T B,
TEM S VPR B A RLREAT G, L B VR Pl
2R B R S AR, Y B PR R TR
BEE TV C, MY C h iR & n
TP A RV B TIN5 AT O BIRT L T ]
SOOI, BB I X VD ORI b S IR R
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B, MR & A,

HH 2% 4 nA1, 3 i Ub R B A O i VD
B (11.56 wg/mg)>¥ i C (11.32 pg/mg) >0 i A
(11.06 pg/mg), =& ZAIIFEA BEER RS

M= T R 0 B AR U T B TR Y 5 A T
2ES AT RE I N O A S A I £ 2 B R A
JLHY B AR AE R, SR EOR SRR E
Y RAFAE R T A=Ak B HER T

f4 ARPHRELIZEMPEELHNEE

Table 4 Contents of aglycones in total flavonoids of different sea buckthorn fruits

#H 5 A% /g mg! & F /g mg™! L AB/ug-mg! FREFEF/pg mg! Bit/ug-mg?
WA 0.04" 2.16 £0.16 0.48 £ 0.02" 8.45 £ 0.44* 11.06 £ 0.67
Wk B 0.02 +0.01" 1.27 +0.03" 0.34 +0.01° 9.92 +0.16* 11.56 £ 0.19
Wk C 0.16* 2.83 £0.08* 0.64 £ 0.01* 7.69 +0.22" 11.32 +0.31

W WA R A b /NG S8 3R 28 57 1835 (P<0.05) .

2.4 HEMRINYMEIMIENEE LR

DPPH H H 275 Bril 5 (ABTS H H 53 B ik
55 DL B A J5 R g I AT 5 T R AR b A Ak
AE SR AN IR, W 4a BT 55 500 IR AH
Eb, Y0 C % DPPH [ Hy 2575 B R B A, A
JE W A 0.01 mg/mL B, H: DPPH A i 3£ 75K
R E S THORMER, (R0 BE A FE 5T R
BER VDB A TP B 9 DPPH A 3L 15 B R IR B
W R R SRR FHUIR MR 5 VD Co 4 FE 5
B A 0.04 mg/mL iF DPPH [t 535 R . 7
W C(95.28% ) > ¥ 3K Ifil R (94.95% ) > V> B
(87.47%)>7>Hk A (86.11%) .

i 4b Pros, BB E R B 0.01 mg/mL
B, VPR A VP C A ABTS H R TE B R B 5 5
FHUIR MR , Bl 25 b Jo o 32 R 385 R, VD B A
PR C 1 ABTS H H G BR R E W m, HIn%
o TPURINER ; VDL B A9 ABTS H FH JE35 bR Rl
5T ML FHUIR MR , 760 & 5 il
0.04,0.05 mg/mL B, V>l B 1) F H k0 bR 5 o 3
RTHOIR MLAR , 94 & BT BV R 0.04 mg/mL B
ABTS HHEERRR . W C (92.50%)>THi A
(81.33%)>PUIN MR (74.12%)>T0 1 B(54.52%)

Wy J5 30 I g ) e LB LA P i | an &
de IR VPR A VDR C 38 I RE ) 5 [R) 45 o 2 vk
FERYBUIR M B2 AH 2, WO EEAE 3 51 R 0.510 F
0.551, MY B B IOL R {H (0.488) & Ik THT IR
L2 (0.556) , Ut VDK B (19348 JRLRE 1 B V0 A
Wk C 55, Z5EE da~de 53 4 W13 Fhyb
i (4 B LA RE T RT RE S 45 BT T Y S B G

25 VHMEMETSESNANKENHNHEXM
SR

RN T U0 B A O & S b A AR
THKFR, XU RS &I oo S & 5 DPPH B
M LT BR R ABTS A LG bR | R e 1 kT
Pearson AH M43, g5 W56 5 P, 0 i T
HIOCA & &5 DPPH A H B 7H B 3 5 35 15 A
¥ MR RN 0.834(P=0.039) , 5 ik JEHE S IR
3 EA G MR R B 0.819(P=0.046) .

3 itig

RS Sz PR 75 SR HU T 25 2 B0 Vb e 4
PR B —E 5 HCR I 3 IIE 3 K P Box—
Behnken i i [ 2 fL AL V0 A BB ERIEEL T 225
B, a5 R FoR AR 210 W RHR L R 1
45, L BEAR T Bl 55% I, TR A B B R 4R B
RAw N 3.241% , EILAME T VB B S R 2
RN 1.856% , VP C () S BT B3l 3.795%
Xof b AT R T 4R BOR L VD B C> VD AS VDR B
P I T 9 DRI 3 S B o A3 b X4 0 R S A B D
TR TR I X T R b X A B
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Table 5 Correlation coefficients between the content of

sea buckthorn flavonoid aglycone and antioxidant capacity
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Optimization of Extraction of Flavonoids from Three Kinds of Xinjiang Sea Buckthorns

and Comparative of Antioxidant Activities

Li Dongxiang', Guan Rongfa®, Huang Haizhi', Zhong Hao?, Liu Xiaofeng’, Yang Kai’
(‘College of Life Sciences, China Jiliang University, Hangzhou 310018
*College of Food Science and Technology, Zhejiang University of Technology, Hangzhou 310014)

Abstract In this study, ultrasonic—assisted method was used to extract total flavonoids from sea buckthorn fruits. The
extraction process was optimized by the single factor test and the response surface test. The distribution and contents of
four main flavonoid aglycones from sea buckthorn fruits of different maturities and different regions were determined by
the optimized extraction process combined with high—performance liquid chromatography. Thereafter a comparative study of
the antioxidant activity of sea buckthom flavonoids extracts was carried out. The optimal extraction conditions were deter-
mined as follows: ethanol concentration 55%, solid—to—solvent ratio 1:45 (g/mL), and ultrasonic power 210 W. The ex-
traction rate of sea buckthorn A total flavonoids was up to 3.241% under the optimized conditions. The main flavonoid
aglycones in sea buckthorn fruits were isorhamnetin, quercetin, kaempferol and myricetin, and the content of flavonoid
aglycones varied with the maturity and region of the fruit. Total flavonoids extract from the sea buckthorn C fruits exhib-
ited strong antioxidant activities as determined by 1,1-diphenyl-2-picrylhydrazyl (DPPH), 2,2"-azino-bis (3-ethylben-
zothiazoline—6—sulfonic acid) (ABTS) radical scavenging and ferric reducing antioxidant power assays. The total flavonoid
aglycones content was significantly positively correlated with the DPPH radical scavenging capacity and ferric reducing
power. In summary, this study can provide a scientific basis for the comprehensive utilization and development of sea
buckthorn fruits.

Keywords sea buckthorn; flavonoids; response surface methodology; antioxidant activity; high—performance liquid chro-

matography



