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Optimization of Extraction Process of Flavonoids from Lycium barbarum
L.var. Auranticarpum K.F.Ching and Its Antioxidant Activities in Vitro
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(Wolfberry Engineering Research Center,Ningxia Academy of Agriculture and Forestry Sciences, Yinchuan 750002, China)

Abstract ; Optimization of extraction of flavonoids from Lycium barbarum L. var. auranticarpum K.F.Ching, and comparing
antioxidant activity in vitro of three Lycium barbarum L.var.auranticarpum K.F.Ching.In this paper, using the response surface
experiment design to optimize extraction of flavonoids with ‘ Ningnongqi 5’ as raw material, measure and analysis of the
antioxidant activity of flavonoids extracts of three representative Lycium barbarum L.var. auranticarpum K.F.Ching, compared
with Lycium barbarum L.and Lycium ruthenicum Murray simultaneously.Results showed that the temperature of water bath was
the main factors influencing the flavonoids extraction, the best parameter of flavonoids extraction was 70% ethanol
concentration,, volume ratio of 40 times, water bath temperature 70 “C with 90 min, the flavonoids content was ( 175.21 +
1.69) ng/g. Antioxidant activity analysis in vitro indicated that * Ningnongqi 5° has strong clearance ability of ABTS and
DPPH,27.71% +0.66% and 15.3% =+0.84% respectively,which was higer than Lycium barbarum L.(22.72 +0.50% ,12.55 +
1.20% ) ,but not as good as Lycium ruthenicum Murray (33.33% +0.49% ,81.61% =+ 1.25% ).Through correlation analysis,
total flavonoids content had a significant positive correlation with ABTS clearance rate , extremely significant positive correlation
with DPPH clearance rate and FRAP value.The total phenol content had a significant positive correlation with ABTS clearance
rate and DPPH clearance, which showed that flavonoids were main ingredients of Lycium barbarum L.var.auranticarpum K.F.
Ching exhibiting antioxidant activity.
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Table 1  Variables and levels in
Box—Behnken central composite design
BEN
KV A ZBEKE B ZBHMARL COKIRIEE D /K]

(%) s (C) (min)

-1 60 30 60 70

0 70 40 70 90

80 50 80 110
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T o
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@%si&@h‘«il

T EHE&

W, B FR B ABTS ™ 35 9 2= 6 )% 9 0.70 = 0.02
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Fig.1 Effects of ethanol concentration
on total flavonoids content
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on total flavonoids content
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3.36B +29.44C-2.57D-7.09AB +23.10AC + 13.64AD
+3.27BC + 8.93BD —2.17 CD —22.15A” —14.2B° —
41.75C* -32.65D°,

o L3R B3 05 B2 (E 4T 07 22 40 BT A i S PE ARG 56
W3 PR, GEEFRH . B0 7 BRI B3 (P <
0.01) ;2RI B3 (P > 0.05) , A5 A AH & RE N
0.9957 , V& 3£ 1 7 F2 B A 0.9914 , T ) A5E AU 2% %4 Ay
0.9873 , Ui IR 5 S PR o6 01 & B B R4, IR 22 3%
ZIN AR B 57, AT R AR A 43 AT L 0 I 2 R A AT
T R HA
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TREE (AC) AR FRAS B S /K W it ] ( BD) K28 2 8] 38
HAEFA B2 (P <0.01) , & 5 iR,

F Design—Expert 8.06 447 H fo s A-EHE B T
BHON LR EE R 72.10% ARFREECH 41.17 K
W EE SN 72.08 °C K IETE] 2R 90.13 min, AT,
SN B 181.556 we/g, S S IEASERY g Rl SV,
FER L PR ERAE S, R T A8 Sk )E
70% ARFUREEL 40 %5 KB IR EE 70 °C L /K ¥ 6 1A
90 min, JFF7 H AL, 15 2] B BT A i R (175.21 =
1.69) pe/g, BLSIH S WUMEAE 22 3% , IR ZEH/N, Ui
A AR A AT AT %40 F 3 S A AT H ) SRR R R T2
etk o
2.3 {EIMEMFEES R
23.1  KRFEMAARPLEATEESPT  “TRIL4 57
CFARAT 5 BT R R R R A A S R R i
RFVED =AW P, LR (“7A/e 1 57) i
SEAMACAE X RE A, #93 W8 R« AR AL 5 57 W L
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Table 2 Results of response surface experiments

. Y B R Y B
HwE A B C T Rl A B C e
(pg-g™ ) (pg-g™)

1 0 0 0 0 176.58 16 0 0 0 0 168.38

2 0 1 0 -1 126.20 17 0 0 -1 -1 73.68

3 0 0 0 0 174.10 18 0 0 0 0 175.64

4 0 0 0 0 181.38 19 -1 0 1 0 117.55

5 0 -1 1 0 143.83 20 -1 1 0 0 149.69

6 0 -1 0 1 112.89 21 0 1 1 0 155.56

7 0 0 1 1 124.13 22 1 1 0 0 136.87

8 -1 -1 0 0 127.19 23 0 -1 0 -1 137.40

9 0 0 1 -1 132.57 24 -1 0 0 1 104.50

10 -1 0 -1 0 103.25 25 1 -1 0 0 142.74

11 1 0 0 -1 108.33 26 1 0 1 130.97

12 -1 0 0 -1 136.43 27 1 1 0 165.80

13 0 1 -1 0 87.43 28 1 -1 0 59.09

14 0 0 -1 1 73.91 29 0 -1 -1 0 88.77

15 0 1 0 1 137.40
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Table 3 Test of significance for regression coefficient and results
BRI Rl H ¥ F1iH P BN
FHY 30248.40 14 2160.60 230.28 <0.0001 *
A 2.24 1 2.24 0.24 0.6323
B 135.54 1 135.54 14.45 0.0019 *
C 10402.33 1 10402.33 1108.71 <0.0001 o
D 79.10 1 79.10 8.43 0.0116 *
AB 201.21 1 201.21 21.45 0.0004 * %
AC 2134.90 1 2134.90 227.54 <0.0001 ok
AD 744.47 1 744.47 79.35 <0.0001 %k
BC 42.71 1 42.71 4.55 0.0511
BD 318.80 1 318.80 33.98 <0.0001 ok
CD 18.79 1 18.79 2.00 0.1789
A’ 3181.72 1 3181.72 339.12 <0.0001 e s
B 1308.41 1 1308.41 139.45 <0.0001 * ok
(o8 11307.75 1 11307.75 1205.21 <0.0001 ok
D’ 6913.72 1 6913.72 736.88 <0.0001 e s
Bk 131.35 14 9.38
ER N 43.34 10 4.33 0.20 0.983
R 88.01 4 22.00
ISyl 30379.75
R® =0.9957 R,; =0.9914 R,.. =0.9873

TE s FORERM B, P <0.01; = FoRERWE, P <005,
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Fig.5 Response surface plots for flavonoids extraction yield
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455 ABTS 4559 —8; Fe'* 3 J5LRE 71 f 50 31 554K 1K
o FRRAAL > TAL L S > TR 4 S > TRALS S
> TR, TRk 4 5 TARILS ST R
REFSALF(P>005),

B LIRPUAEATE TEST R b ol v, 25k, 1551

4,455 K 6 nl g, IR AL, SRR A AL AN TR

25 57 WORAMAC HA BRI BR ABTS ™ A1 DPPH
H i ZEEE ST o

232 AN[E LA W VRS NE PE R B AH SE PR
Bro S mIm, =R ECSRAMAC TR S ST
il s Wy < b ey, G R IR 5 e A 7
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Fig.6 Comparison of antioxidant activity of

flavonoids extract from different wolfberry in vitro

F4 AFEPUEAIRRXT R Ve Y5

Table 4V equivalent of different antioxidant indexes

Ve 1 (eq mg/g BET)

FE "
ABTS DPPH FRAP
TRAS  063+0010° 088 +0.035" 1.13 £0.017°
TRS S 09400155 231£0.032°  0.98 £0.010°
TEEERE  079+0007" 174 +0.022" 094 £0.011°
THR1E  077+0010" 221+0028" 1.53+0.014"
BUEAAT 1.100 £0.008"  11.603 £0.028"  5.456 +0.022°

L RPN R NG PR R 22 57 35 (P <0.05) .

HP AR R ME , oG B ELURE 09 4B A B4y, IRk
ST A 2 W R LR ML R S b S i R .
FTSE W], A [) #5504k 4 28 1l o 470 4 A0 07 M 52
WA A, T 3 R % PR R K T R B I 2 Ak B i 2 B
AR AT 1 i F S 0 R 25,7 — O {37 5 A 437 A= 1 2
AR R 5 1 A2 W T R ) SR 1 A R A
Wy RN e AT AR, S R A W R B Ak Bt
P 45 A W VR B T S ST (B H R R A A
F B B PR 2 A S W T , A R E 2B RS .

RS ANTEI M B U 2 A

Table 5 Compose of flavonoids extract of different wolfberry

FE il SV B (pe/g) B (pe/g)
T4 5 84.96 +1.95° 1336.44 +4.31"
T 5 B 175.01 £2.32¢ 1612.74 +7.10°
THER 12045 £1.43° 1437.13 £9.75"
Fi1l 5 101.13 £0.93" 1149.27 +4.28"
B 547.58 +4.244° 2378.36 +3.26"

U FFA R NG PRI 22 573 3% (P <0.05) .
RO AN[E ML B BRI LA B A A RE T ARG

Table 6 Correlation between flavonoids extract

and antioxidant capacity of different wolfberry

Be b ﬁ%mﬁfgﬁt%Aa

S EEC A =8 s ===
ABTS ™ [ i ZL i B % 0.909 * 0.903 *
DPPH [ LI BR 0.992** 0.907*
FRAP {} 0.969 ** 0.861

TE 3R = RN (P <0.05) 3% = " FR M
i (P <0.01)
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W 6 Jron, BBl & S5 ABTS ISR R A §
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