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Abstract : Contents of polysaccharidesypolyphenols and flavonoids in leaves and fruits of Lycium barbarum were deter-
mined by phenol-sulfuric acid method, Folin-Ciocalteu reagent method and AICI; colorimetric method, respectively. An-
tioxidant capacities of different extracts from L. barbarum were evaluated by ABTS [ 2,2’-azino-his (3-ethyl-benzothiazo-
line-6-sulfonic acid) diammonium salt | and DPPH (1, 1-diphenyl-2-picrylhydrazyl) assays. In addition, the inhibitory
activity against DNA damage of leaves and fruits were analyzed using plasmid DNA method. Concentrations of bioactive
constituents varied across different extracts from leaves and fruits. Antioxidant activities of leaves were higher than those
of fruits:Metharol extract from'leaves and fruits possessed the lowest ECy, value ( ABTS:0.69,2.04;DPPH.0. 03,
0.52) ,followed by ethanol extract (ABTS.0.70,2.08;DPPH;0.04,0.57) and aqueous extract ( ABTS;0.95,2.08;
DPPH 0. 05,0. 62 )5which suggested the highest antioxidant activity of methanol extract. DNA damage protection activity
of methanol extract from leaves was higher than that from fruits. Antioxidant capacity and inhibitory activity against DNA
damage of leaves and fruits was possibly attributed to their polyphenols and flavonoids. The present research was helpful
for the scientific exploitation and comprehensive utilization of L. barbarum resource.

Key words: Lycium barbarum leaf; Lycium barbarum fruit;extract; antioxidant activity ; DNA damage ; bioactive constitu-

ent

LR ( Oxidative stress) A RESEC DNA it £ 0 DNA JZHU SR B B8 49 5, DNA 555 7]
RES AT A F ARPE R A G ARAE

qﬂgngﬂ:;?mg-zs 155%2%2017'1009 " 230 R R AR BT A AL ) B 3 B R R, WS R
LT BT -5 4B A T (201480°01 ) ;B 45 2 . b A Y e
5 WLV 4 (GK2016CS7008 , GK20170 3076) ZER R M E . MIAD (Lycium barbarum ) J2 75 B

* WMEVEH Tel:86-29-85310517 ; E-mail ; isaacsau@ sohu. com (Solanaceae ) *EU 1;[1‘ E ( Lycium) g 55'3 éE yg n_l_ /J\ JE



Vol. 30

A PREE AT CRESHTA LRI DNA S5 40535 PERT 5T 135

AP PR EE B D, MAD C ARAR, B K
e BCORZESET . AAC Y B A e SRR A AL it
TE T I PEAL M X 5V M 3 A S . MAR Y
RSN FRHIFC IR AT, 7R EE 2 S Ak B
FEHE . MEE IR, MAL A TR
5L HIRA S A I SR, FAD SR
ATRTIRIT BT AE = R X 2= Hn | Py AN
T8 ML 28 B AF P . Lin 45 R H B 28 400 )2 ik
IAKAC I 43 B A5 20 9 Z2 E 20 40 EL A (2 2 R it 34
B AR AR . H T AT R A ST
B A AT BB TR R A ST
T AR AT SR ) B B R R R EUY S
IKEEY A T AN R EC T B 5 2 A
ZWE o E, SR T ABTS[ 2, 2-IRA- — (3-& BE-Z50f
WEM-6-Filfi IR ) — e Eh ] A1 DPPH (1, 1-— 2= 7Yy
FEORME) J7 35 A B T A AC i SRS [ 4R O ) B AR
FRIE A WF9E T AAC i SR AGHT DNA S35 1, LA
SRS B IR BT & LE A R RS

1 RSN

1.1 #EYH 5K H

FAc it R0 [ AR B AC R AT FRA A $i
MR (Ve , 41 = 99% ) 75 T (4iEE = 95%) . 1%
B FPR (4 = 99% ) . DPPH ,ABTS Il #] 35 Sigma
N WA S FeSO, - TH,0 43 Hr sk, W 11 R
RIACEARFNA BR2S F) 5 TozK L oH s R e B
W2 k43 M 40, W A VG 22 e i AN #2208 &8
H,0, JE TP S5 R ol i 1 R & RG240
AT AR W BRI A i I AR YRR A R
o] IR AL GEEVTAE Eah i (1 =32 H 2 H
Bt BER AN EDTA A i) I F 1 BU AR MR A R
oul s PR R (TS =B IR B i (EDTA 41 %)
W Bk it B AR YRR BR 2 Wl s PBS 22wtk (1R
G, pH=T.4) W H VLR R A Y TRERA R
TAE/A A pBR322 kil H H 7R Takara Bio #z{2>
o
1.2 ((FE/5iE&E

Rk EER et It 5B E (L5
71201420201636.8) . A5z [ £ L . 2 A8
BER NG 53T 258 (QUANTUM ST4) . 3 [ Vilber 23
Al KA (DYY4) Jb gt — AW RHE A R A A
R A VAL (JPCQO328 ) « IV 72 S FL 1
A B TF] AT WL 36 BT (TU-1810) - b 53

Frid FHA 7 A R TR AL (LGI-18C) - L U U BR
e

2 KWHEIE

2.1 WMieH RRERRMEI&EHE
2.1.1 Mfert RaTaz

FHZEIR KT Ve A AC I R0k A 2R o 38 XA 4 (50
C)ZEIEHE, HEdi(80 H) 4+ (50 C) J5 &%
s IR (D o
2.1.2 ZERIMH L

Z:% Cao 5517 1 il €5 FAd it R 1Y 2 BE R IR
P S BIRREUE 2 M RO | SRR AR, 5 R
1:50 (g/mL) B LA 50% (v/v) B3, SE 7
50 CHM TR 2 by J5H 7 I H B $2 B 20 min,
7 4000 rpm 258 F B4 10 min, B35, FH 0. 45
pm A HLFR DB RS VR TR VS SRR I .
2.1.3 " BB B &

Z7% Kriengsak S5 1) 7 il g5 A it SR 09 FH i
FRE ™ S IRREORIAT i SRR S A A, $2 1R 3
25 (g/mL) [FWE LI A 50% W LS (v/v) ,1E 4 C
M T RAE 12 b, SRJSTE 4000 rpm Z51F T 2.0 10
min, B ETHW, 08 (0. 45 wm HHLRUER) 512 7R
THE
2.1.4 REHH &

Z:7% Maran 55 (1) J7 15 il #8 #0 F i R A oK 48
Wyt AR RRIBORIRC SRR R AR, e BRI R L
1:20(g/mL) 9 LA A ZE 18 K, 7 45 O B4 65
C 4 TR I B2 L 20 min, SR f57E 4000 rpm
AR 10 min, VS, 2238 (0. 45 pm K R
UEHEE) S5 VR T o
2.2 EESWHE
2.2.1 wEEASYHEENE

K HT AICL, I8 3 000 e Ay A i 2R 4 By v e
ML A i Er i TR e R gy I
LT HR B AR E VA W (0,80 ,120 ,160,200 ,250 g/
mL) , & A A CH,COONa ¥ (1M) ,6 min f5
FANA AICL W (10% ) , 22 30 min f57E 430 nm
WAL 7 W G BE . DA T VR BE (g/mL) S A Ak
B () RGP AR (y ) 2 il s o it £, B A5 [0
A 772K y =0.0020x-0. 0230, R> 0. 998, $iz e [
7 V0 S B U R o VR R WO B AR IRl
FERD AL B & . BRI 3
B,



136 KIRF=YIBE R 5T K

Vol. 30

2.2.2 S@mé&EaE

K Folin-Ciocalteu [t 35 5 £ W & 17
FHBCEFTRAE R LT B, Bl i & F IR B
WEVAW(0.50 .60 80,100,120 wg/mL) , % /il A Fo-
lin-Ciocalteu 37| ,5 min J5 NI A Na,CO, /A (100
g/L) i 15 min J57E 765 nm JE A< AR WG RE
IR TR (ng/mL) AR bR (o) (RO E Ky
AR (y) il bRt 2, s M3 )5 # 4 y = 0.
0055x +0.0131,R* 34 0.994 , F2z BR [R)RE 7 0 12 kE
L& A AW E N E g s I R =N A L ey
e BRI 3 NER
2.2.3 %4BAHSFTME

R A - TR He (0 10 5 2 i
ZPEVE R LA B9, DR 28 Bk 3 (g/mL) SRy A
AR () ROGEE N INA R (y) il bR ifE th £, irfs:
BHETFER v =0.0118x-0. 0231 ,RZ 5 0.994, N E
FE SRR W ERE AR A B J7 BB AT 353 22
T, BMEME3 AN ER,
2.3 mMENIZHHE

Fie i Yang 55 1) 5 0 A A it SRAS [R] B B
Xf ABTS ™ (DPPH ™ [ H B M5 BR R IFH AR A
B E (ECs) ™ o Ve 12 B IR, 454> 5206,
W3 ANHEE,
2.4 #1 DNA {535

2% Jeong S5 Yang 55 1 5 1k e A Ac i SR
B SR U 1 T DNA B 0add i B o FE R 4
JMAS wL 1 PBS 2 i (10 mM) 2wl (155 R 7.
BRI (1 mM) 2 pwL #Y HyO0, % (1 mM) (10 pL

A I RE S A 1 pl /9 pBR322 Jifi Rz (100
pg/mL) , MR A G E 37 CRIA 30 min, SRJ5 N
A5 uL EAEZ IR ZE RN, T 1. 0% Bl b B i
HATHLUK AT S o FRUKES S FIVSLAL £ B T O BBE G
HEATYL (A, B A F Bl RIS R S T R G R A0
e
2.5 SZitaiR

SR 1 5 B 2 ] B OR Excel
2010 Ao S FE VAR ] SPSS 13,0 /7, W3
PR AR /N B35 2280 (LSD) 1 K3 71k, P <
0.05 F1 P >0.05 53 H|FRge it 2l E FA 3

3 GRE5HLMH

3.1 MR RREM ML AR
3.1.1 MARRBBMF EHRSGEE

H & 1 AT RN, AR SR 384 | £ I ey | H
FERCHTh B i e (TS M o B o 20, T
R SR /2 Zodh o 3 R I i B AR
PTG PERGGT A BB ZEA A W) . KA Y L T BEER ERLY)
e S T ORI (P <0.05) , 7K
SN P RS O Z IR Y 25 R i (P >0.05) .
I E ) rh s R 2R AL S Y B 3 TR AR
MBI (P <0.05) , /K$EHW 5 S B HUY) Y
ZFBI/N(P >0.05) , HIESE Y 2800 & 5
FHET ORI (P <0.05) , I EESE IUY) 5K #2
YIZBILL BOoK &Y 5 < B2 B 22 (8] 1) 22 5% A K
(P>0.05),

x1 MERARRBYHEERINEE

Table 1

Contents of bioactive constituents in different extracts from L. barbarum fruits

IHPERL S i Contents of bioactive constituents (mg/g)

B it

Sample EZ EIAAL AW £
Polysaccharides Flavonoids Polyphenols
JK32W) Aqueous extract 538.89 +2.37* 1.79 +1.81° 14.19 +1.64%
IR Ethanol extract 427.68 +3.25" 1.92+1.91" 13.77 £0.26"
FH R U Methanol extract 555.76 £0.99° 2.30 +2.35° 14.40 +2. 44"

TE AV EUEA M AR R ERRRoR 22 5 .3 (P <0.05)

Note ;: Different superscript letters in each column mean significant differences (P <0.05).

3.1.2 #Aert iR b ER RS A E

H 2% 2 AT, FOAC I S BERE I v 20 2 1 1Y
S SHERIY 2 FAK(P>0.05) (HIE
PR AR EUI M 20 2B S i W S T K

FEPI(P <0.05) . HIEEERICY) h B R 205 0 i &
A (62,45 £4.49 mg/g), LR IRYIIRZ
(55.33 £0.65 mg/g), KIZY) ik (44. 17 £2. 46
mg/g) ,3 FhHLIY) Z [ AF7E 3 22 57 (P <0.05)
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Table 2 Contents of bioactive constituents in different extracts from L. barbarum leaves

WPERL /& & Contents of bioactive constituents (mg/g)

B fh

Sample EZ p ] £
Polysaccharides Flavonoids Polyphenols
JKIEY Aqueous extract 112.38 £2.66" 44.17 £2.46° 77:84 £1.11°
R ELY) Ethanol extract 145.20 £4.68° 55.33 +0.65" 86.50 £2.02°
L B4 Methanol extract 144.39 +1.28° 62.45 +4.49* 89.53 +£2.38*

TE - BIVBUEA MAY AR _EFRR R 22 7 3% (P <0.05)

Note : Different superscript letters in each column mean significant differences (P <0.05)
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Fig. 1 ABTS" " and DPPH " radical-scavenging activities of L. barbarum fruits
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Table 3 Antioxidant activity and mathematical model of dose-effect relationship of different extracts of L. barbarum fruits

ABTS 5C5 DPPH 5256
. ABTS assay DPPH assay
PGS ECs ECso
Substance Ay o (mg/mL) ek g2 (mg/mL)
Fit equation Fit equation
Ve y= 0.010x-0.021 0.995 0.05 y= 11.800x +0.813 0.998 4.17 x10°
K2 Aqueous extract y=21.713x +4.899 0.999 2.08 y=0.075x +3.769 0.985 0.62
LR HUY) Ethanol extract  y =23.410x + 1. 140 0.997 2.08 y=0.082x +3.190 0.997 0.57
I EE 32 B Methanol extract  y =23.087x +3. 004 0.999 2.04 y=0.086x +5.701 0.988 0.52

TE AT, vy 2R BT (mg/mL) | A HZETEBRF (%) .

Note: In fit equation,x and y represented substance concentration (mg/mL) and radical-scavenging activity (% ) ,respectively.
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Fig.2 ABTS" " and DPPH "“radical-scavengingactivities of L. barbarum leaves
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Table 4  Antioxidant activity and mathematical model of dose-effect relationship of different extracts of L. barbarum leaves

ABTS ;Ql:’,ﬁ DPPH ig/ﬂ\
. ABTS assay } DPPH assay }
LS ECso ECs,
Substance . mg/mL N mg/mL
WA ) , o ) e : (me/ml)
/ . R . . R
Fit equation Fit equation
Ve ¥=0.010x-0.021 0.995 0.05 y=11.800x +0.813 0.998 4.17 x10°
TK Y Aqueous extract ¥ =50.900x + 1. 906 0.999 0.95 y=0.886x +4.397 0.999 0.05
LAY Ethanol-extract ¥=65.266x +4.550 0.998 0.70 y=1.070x +5.632 0.998 0.04
L HUY) Methanol extract y =66.250x +4.385 0.999 0.69 y=1.243x +6.317 0.996 0.03

T A T oy AR BRI (mg/mL) 1 RS RRAR (%)

Note : In fit equation,x-afid y represent substance concentration (mg/mL) and radical-scavenging activity (% ) ,respectively.
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Fig. 3 Gel electrophoresis experiment map of L. barbarcumleaves and fruits against DNA damage
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Note: Lane 1,negative control; Lanes 2,3 and 4, methanol extracts at low,, medium and high concentrations from L. barbarum fruits; Lanes 5,6 and 7,

methanol extracts at low, medium and high concentrations from L.barbarumleaves ; Lanes 8,9 and 10, Vc at low ,medium and high concentrations ( pos-

itive control) ;Lane 11 ,native plasmid DNA.
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