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BE RABREIERRMA S48 (LBLP), i@ it & F &3 ik fo & 2B 155 15 €98 3% 40 LBLP #9 £ 45 M A 5 F &
FToH . R E R R R X SR AT kAT LBLP 4 M R AE | SFai it 4k o B v AL R X 0 e B TE A ) X 08
AR A AR G R IE B R A LBLP %9 ¥ 484 % 4 (65.78+0.85)%, % & A F A (12.25+0.25) % , 4% 6 i &
F 4 (19.2620.14)%, % & @ S AT S 45 LBLP ¥ 8 A 4B, W R 69 F I H 10 s T o T s om0 by amaean b
N ogmmasn N pnassne=427:293:86:73:42:40:31:8 L P EMBELERG, IBIP L ELA2HARAL>FRELH M 5
By AP AT R SNAS LTINS TF RS (Mw)H (67 380288 )ku, % sh ki 2 F 4 4o H R B A A & @ Bolkod A9
ARA-—HEGLL LB, 5FGREFTMELER -5, st k# A T4 LBLP BA SR ERM0E L&A btk d, £
FAAK B P LBLP #F 2,2-F R - R -3-C Ak K fekvk 65 A & F (ABTS*) 1,1-= %A 2-=# L XM & F
(DPPHY) A2 & FAn 52 A A3 A A EIF 69 75 R R, % LBLP T %R B % 5 mg/mL 8, 5 DPPH /=42 2.1 & F 84 75 ik
Rk 90%., B &M A0 H) X3 P LBLP & a—JE 5 B o—F) B 4B B MR G B A W G s B 69 7 3 B BT 64 A7 R Ak ) OF B
HFa kA FH R F % E (ICx) 5 H A4 (23.80+0.17) , (9.53+0.39) , (23.36+0.81 )mg/mL F= (16.03+0.59 )mg/mL, A& #F % 7T
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W o7 2 BT B BT R TR A PR A A = &
Fi% , [ 2 4 AR 24 R0 A B ) B8R | Al 1 g
PRt A R AT BR S F o A A2 38 Sk 4 A
ai g,
1.2 {8

1CS5000 # F 3% 1% , Thermo Fisher /A #l ;
UV-1800 £5M G , H A< & 2\ W) ;Spectrum
Two {8 HLI A2 4 — 21400154, & PerkinElmer
2w s LC-10A = 205 e 8 38 (435 1L 2% , Shimadzu
28 F 5 JSM=7500F 9458, H AR Fik &4t
Multiskan Mk3 BEFRAL, FEERCHIRILAR A v ;D8
ADVANCE A25X T A7 A &%, 7 [ A 4 50
AXS A FR 72y ;Pyris 1TGA T > H74%, £ H
Perkin Elmer 2 #] .
1.3 Fik
13,1 JURMAG AL B Bk ok o 6 B 5 4 1 g A
M 7E 60 CEAWHR TEA T T 120 5,48
WEHLRY IR S 13 40 H i #5 FHUOL,
1.3.2  LBLP il 4 = Mok & &0 Jr g Ay m
& B, BRI 20 g MOAC I8, 4% EUBMA EE 1:30 JmA
1% B, 75 45 CF HEdEdil 4 LBLP, 7E 4 000 v/
min FKF B ES O 15 min, P8 E3E W pH AN
3.0 fii R AU R I pH (B A TP PE IR LE 60 CTF
TEFE 28 e i 2 13, IMATCK EFEV etV sk zm=
1:4)BE VLI 5,4 000 r/min &0 15 min, 8 F T
TE IR R T 1845 LBLP,
1.3.3  LBLP 2B RAE 53 Br
1.3.3.1 LBLP " Sl & il R B &b
HECHIRC ) (GB/T 18672-2014) i J7 i R A7 72 .
1.3.32 LBLP EH & RMIME S B fE 40
I 7 26 1103 0 7 I RS A 2, AZRAR K AE 25 1
I A RO FE A T35 LBLP "h AR Y & 6
1.3.3.3 LBLP AR R & 2= I E S BRI
15 SEU 7 VR R G B, DA ZE 4B K AR 25 0k B
SE FE i O BE AR I TF 55 LBLP Hhobl B 1R 1 &%
it
1.3.3.4 LBLP S LA 2 2 M8 Yang 2504
(0 7 EE R B L, >R FH B (8 3% v (1C) I 2 LBLP
HRELL AT
1.3.3.5 LBLP /3 F i mile M Liu %M1
kR e, SR HEER G (HPGPC) &

LBLP 7 ¥ i &
1.3.4 LBLP Ay 450 2 AE
1.3.4.1 LBLP %463 my il & FrHC 0.01 g
LBLP, in A 27K, e B 5T 5t ¥ B2 24 0.1 mg/mL /Y
VW, TE IR T BT AN Ch A R
49 190~400 nm!",
1.3.4.2  LBLP £L4M %35 0y il & il % 98 1k 41
(KBr) A EFRLFE L 1:100 A9 L 50K 22 08 32 5L
il KBr B3 RS 4MR A, FA TSI 2 552 e
HESH KBr i 2% HH#5%5 1 KBr J5 , ¥ il
GF 1 KBr Bl o 8 B A 4 27 AP A 4 O
22 IR B B 2T Al T
1.3.43 LBLP X AT ot 78 40 kV &1k |
40 mA LT, S 09T 5 R G L 5~500F1 20 K
Sk 0.01° ) 5514 HEAT S A 285 44 I gz 1e1
1.3.4.4 LBLP A @M E S Tu S0 7
A, R A 2 BT AU LBLP #uE2 et
HEAT 53 HT .
1.3.45 LBLP Affi B0 5 HUIE & /9 F AL i
ZWEIRIY) (L B VR T8 5 ) TR S e 1, vk
HERWC L PRAE B84 )5, & TR RSN f =
FHE LI 53 A0,
1.3.5 LBLP 9 B B 235 bR il 5
1.3.5.1 X} ABTS*HYH BRI U € K 3.9 mL
ABTS (7 mmol/L) 5 0.1 mL AS [F] Jit &t ¥ 1)
BE AR IR AT, AZER I K AR B A 28 (0 B
] I 7E 28 0 R R 6 min, DLZEAE R C(VC)FEBE
XFHE W BR R AR ()RR,
TR (%)=(A-A1)/Ax100 (1)
KAy 2 B WOGEEE ;A IR
W AR
1.3.5.2 X} DPPH*MY & BRI P 2 M Zhu
25 20 ) R ANE B, L VC AE B X IR DPPHY
PG BRF R A (2) 1A,
THERE (%) = [Ag=(A,=A,) YA x100 (2)
KAy 2 B WO A, IEE R
WG REAE A, T Skt BR 2 A WO E A
1.3.5.3 XA E FrEBREENE S ]
Chen 45PN 2 8 420 BH 25 15 BRAE J1 9 7 1%, Bh VC
YE BT IRV BRI R A (2)
1.3.5.4 X A ARG BRIEEN 2 2 T
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RS20 5 1 Pl BRVE BRRE D 9 0 ik, BL VC AR R
PEXF R AR A X (3) #E AT
THERR (%) = [(As=As)—(A=A)J/Asx100 (3)
KA IO RO A IS S
HECZH 1) W AR A5 S RE S AL IR JEAE A,
B i 2 B2 RO FE AR
1.3.6  LBLP {451 it 3 P 410 il 12 55
1.3.6.1  XF o—VE 3 Bl 085 M40 S MR 2 S8
Yin SESI 5 i F R 1 ROV AR R AT, H
0.5 mL Jit &k 43500 5,10,15,20,25 mg/ml ¥
m 0.5 mL a-VEMEE (0.5 mg/mL) 0.5 mL

iR £5 2% ¥ (0.1 mol/L pH=7.0)¥R %47, F 37 C/K
% 10 min, R HA 0.5 mL AT FER A (19%)
LK 10 min, B 5 0.5 mL 3,5- %K%
i S £ 700 26 B 7K V8 I # 10 min, T4 540 nm
A T 5 R Y JRE AL o LA BT D8 Sy B % B o= 3
At 1 2R B A 2 (4) T
a—TE R B 2 (%) = [1-(A A )/ (A=A 1o)X
100 4)
KA, R AW A IR A
W RE 5 A o SRR REZH WO B 5 A o RS S ROGEE

F1 c-EMEBEEREER

Table 1 a—Amylase activity reaction system

3,5-= A AR KM ER

A oA mE/ ML BERAME/mL A AR E/mL RS AR E/mL )
& mZ fmL
Fp ) ) 48 0.5 0.5 0.5 0.5 0.5
H xR 0.5 - 0.5 0.5 0.5
= au 0.5 0.5 - 0.5 0.5
s 0.5 - - 0.5 0.5

T =" RN AR, T,

1.3.6.2 X o V€M EEINHIZE AL 0B [ Tl o it
W E N 0.5 mg/mL, 43 ) B T MR E R 0.5,
0.75,1,1.25,1.5 mg/mlL [ 0 ¥ P 3 0 IS 9 ¥ T
T M FE M 0.067,0.08,0.1,0.13,0.2 mg/mL HY
FE VR, H BB 1 R R R AT, I S R
R WOCEEAE

1.3.6.3 X oo— 7 2 Bl 0 B R VE PR E SR
He 52 735 45238 2 OV AR R EATIASE . BL 20

L - A HEH VAW (0.4 U/mL) (150 plL @R
ERZ WP (0.1 mol/L. pH 6.8) .50 L Jifi & ik J&
I39h 2,4,6,8,10 mg/mL ¥ BE IR ,37 CF
K 10 min, fiIA 50 WL il 5 3 —B-D— i I
] 7 B8 7 (5 mmol/L) 4k 22 /K ¥ 10 min, 52 J5 il 50
L Na,CO;(0.2 mol/L) £ 1k J i, T ¥ £ 405 nm
AT T B ARSI BH P X IR o 28
TR AR R AR (4),

R2 c-HERETHEEREESR

Table 2 a-Glucosidase activity reaction system

R A oA mE/pnlL BERAME/NL  WHAAmE/L 0 RHAME/RL  Na,COs A F/pL
) A 28 150 20 50 50 50
R 150 - 50 50 50
=z a4 150 20 - 50 50
ER=Pog: ] 150 - - 50 50
1.3.6.4 XF o—#A M E RGN SEB 00 BERE  WOGEE.

W R 0.4 UL, 4350 5 8 W B2 0.25,0.5,1,3,
5 mmol/L 1Y X % 35 7% 3 —G—D— ik e 4 25 5 A1 K 4
VR WORN A MR R 0.2,0.3,1,2,4 mg/mL (Y FE
VSR, ¥ FRER 2 (9 RONEAR R AT, A R AR &R 1Y

1.3.6.5 AP IR0 HI0E PRI E H 3R 3 R
RTINS , 2 88 L 20 Jr ik B 0.4 mL i
Bk N 5,10,15,20,25 mg/mL A & % 0.4
mL B E A (0.5 mg/mL) 0.4 mL W12 £h 28 nh %



hOE B

62

2
&

Bl

o 2024 4F55 11 1)

(0.1 mol/L pH 8.0) .2 mL NA-ZH ft—DL—¥5
R — X i S M e 6 12 £ (0.5 me/mL) IR A ¥ 47,
37 C/K S min, FIIA 5 mL i BRVAE W (3% ) 4 1F

SR, T K 420 nm b 52 A R W BE A TR
R R A (4)

®3 BEOBEMRNER

Table 3  Trypsin activity reaction system

A GokiRAmEmL  BRAMEmL A AmE/mL RS A E/ml B BELA w & /mL
Fp ) ) 48 0.4 0.4 0.4 2 5
H AR 0.4 - 0.4 2 5
= au 0.4 0.4 - 2 5
= xR 0.8 - - 2 5

1.3.6.6 X[ 28 (1 g 41 i 2 AU o0 A [ g o
W R 0.5 mg/mL, 43 3% 0 R O 0.25,
0.35,0.45,0.55,0.65 mg/mL A FERR 4—ff 3 Z5 15
JEC WV R o B VR M 1.5,1.8,2.2,2.8,4 mg/mL
PRI A VS VL, 4 IR 36 3 RO N AR R AR AT, I s o Ak
R E A,

1.3.6.7 X1 Aig Js il 400 i v MR o FeR 4
R R HEATIR K , 2 0 Zhao ZPf )7 5, B 50 L
B AR+ 22 w5 (50 mmol/L,pH 8.0) .50 pL g
[ B (10 mg/mL) 50 L i & &k 5,10,15,20,
25 mg/mL FE S, IR AT 37 C/KHE,10 min J&
A 50 WL JiE 4 H FE R 41 3 28 g %W (0.5
mmol/L) ,37 C/K# 30 min, 7E 3% K 405 nm AL €
WO FE A, L SRR ) A AR BH o B g i o il 4
IR R A (4),

1.3.6.8  XF B i Js Ml 41 o S AL A3 #r [E Iilg Jo d
WM 10 mg/mL, BEVE N 1,2,3,4,5 mmol/L A
FE R 4 — i B DR IR IS ) i MR T VR R 0.2,
0.25,0.3,0.5, 1 mg/mL A4 #F i 7 TR 48 310 1 2R
T 7 45 SR 7 JURPRE Sl 18 > 4000 3 e B8 O B 3 o 45
FE R 5 VR BE R B AE 37 CRLI 10 min, 34 if
F 4 SN AR R BEAT I SN AR R B IROGEE(E
1.3.7 B S 50F A g 38 oR H SR
i, JFHEAT 3 Y ST AN A R T 7 A
K] IBM SPSS Statistics 25.0 RRAS 23 H7 i 2 7k 7k
-, P<0.05 M58 E  P<0.01 N #EFN B E R
FH Origin 2022.0 /£,

2 #ER5HMH
21 LBLPHERMERSE

HRAE A B R 1 T AE LBLP Hh SR i) £ 12

i it % A R LBLP TR R & R, R
FH R B R 95 I 5E LBLP rPOBHEA R & L 45 SR
* 5 FR, BOER E &R (65.78+0.85)% , #E H1 &
BN (12.25+0.25) % , BE S IR 1Y % & 0 (19.26+
0.14)%,

R4 RIEMEEEMERNER

Table 4 Pancreatic lipase activity reaction system

58 SobiRk BRI AR AR R R
A
A% L =/l A& /L Z/pl
Fp ) ) 41 50 50 50 50
G
50 - 50 50
|
= a4 50 50 - 50
=8
50 - - 50
xf PR 20

®5 LBLPHAREESN
Table 5 Analysis of the characteristics of LBLP

Eikos E%/%

A 65.78 = 0.85
Fa 1225+ 0.25
o B IR 19.26 £ 0.14

2.2 LBLP BEEHR

LBLP SR 41 a5 R W3 6 M 1, h BIFIER
AL, 8 Tl UM T LAAT A5 43, L B 2 ) o
B EEN cn gm0 im0 s S S A
NN op ey T gwaenun=427:293:86:73:
42:40:31:8, Z5HWIR LBLP B f i % & it o

=n
=] o
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Table 6 Analysis of monosaccharide composition of LBLP
S LR, S i AR ) it 09 2 /mol 4% /(pg/mg)
R B HE 2.78 £0.019 0.086 + 0.0010 32.88 £0.23
P 4 4% 24.95 +0.085 0.427 +0.0015 148.90 £ 0.51
HERAERR A 1.35+0.013 0.008 + 0.0005 391+0.33
F 5L AE 17.99 +0.098 0.293 + 0.0005 122.52 +0.67
wE 6.53 £ 0.061 0.073 + 0.0001 30.40 £ 0.29
KA 3.34+0.048 0.042 + 0.0005 14.70 £ 0.21
F FUAE BE IR 1.07 £ 0.085 0.031 +0.0001 13.97 £0.11
ER AL 1.83 £ 0.025 0.040 + 0.0025 20.14 + 1.35
50 60
16 p
50
E E
< <
=2 =2
L O
~ ~

I ]
Time/min
(a)
Wl AW ;2. BRRRE A I 3. WA 4. BTRIARE ;5. ERRR A S AT ;6. L ILE ;7. AT ;8. N-LBE-D &
HIAINE 9. ARBE;10. HEgs; 11, LB 12, 00813, RFURRERR ; 14, W BORRERR ; 15, WA B ; 16, M BR BHMERR .

0 20 40 60 80
IF ]
Time/min

(b)

1 LBLP #R/#E M ()& (b)) EEHEK
Fig.1 Monosaccharide composition of LBLP standard (a) and sample (b)

23 LBLP #FRE

SrF R PIE A lg (Mw)=-0.1914RT+
12.069 (R* = 0.9944) ,1g(Mn)= -0.1774RT+ 11.357
(R*=0.9921), X " Mw A F ¥4 F i i (ku) ,Mn
J RO oy 7 R (ku) ,RT 444 B 0] (min), 4
RT » 31.639 min,Mw 4 (1 031 087+2 493 )ku,Mn
(554 934+1 244 )ku; 24 RT 4 37.829 min,Mw Hy

(67 380+288)ku,Mn Jy (44 273+236 )ku, HIEHE 7
FIE 2 AT LBLP 43— it &t 2 A~ 06 240 ol HL
TEAXSFR, 55 2 AT 2 B S8 iR i itk 2
W — A Z 0 R A AT LA LBLP (1943
RN X UL LBLP 8 7K 78 T o A e 5
AN R ERED .

®7 LBLP 2 FRERASBABHNE

Table 7 Determination of molecular weight and dispersion coefficient of LBLP

5o 4 AR RT/min Mw/ku

Mn/ku = AR % 2k A 3

31.639
MAert AR

37.829 67 380 + 288

1031 087 +2 493

554934 + 1244 10.756 + 1.013 1.8580 + 0.4980

44273 £ 236 89.244 + 1.013 1.5219 + 0.3190
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A B I [
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E 2 LBLP # HPGPC &iZ
Fig.2 HPGPC chromatography of LBLP

2.4 LBLP HI&HIRE
2.4.1 LBLP (54N 61E 08 K 3a 4 LBLP )
LHNEREE A K A 200~400 nm, 4558 R

20
1.8+
1.6+
1.4
> 12+
1.0F
= 0.8F
0.6}
0.4}
02

W2t
Absorbance

0.0 1 1 1 1 1 1 1 1 1 1
200 220 240 260 280 300 320 340 360 380 400
igIS
Wave length/nm
(a)

Z M 41 43 7F 260 nm Ab T BH ) W g, FOR
LBLP HA% R & s 4K 7E 280 nm &b A AH T 55
R 8 LBLP & A AR, X 5HEA &
I g A — 2, FRUIHREUY LBLP J2& R MR
HE &2,

2.4.2 LBLP W43k #r & 3b i LBLP 41
AN P, T 3R B 22 8 B S R A 0 A
3 404 cm™ FfFUT AO 4R 06 2 T O—H 80 45 9% 3
SIEM; 752 933,2 347,1 424 em™ [t 1 B0
T 55 45 A1 W A 0 2 vl R R Bl B RO 2 B C—H i
i PREh S ;1 638 em™ Ab A W WAL 04 A 1T 4, R
HH IH A g R AT s s i 2 HL I s TT R i C=0 il
C-O BRI M4 IR sh 51 AY ;1 329~1 241 em™ UK
e T O-H 8k sl 5| B 1), 2 B A ik i A
THTEAE . &8 bal#fE  LBLP BAA MR E
AeHl .
90 -
85+
80
75 +
70 +
65
60 -
55
50 F
ast \

B i
Transmittance/%

2933 +————

3404
1424
1329

S 3
©
o

40 1 1 1 1 1 ]
4000 3500 3000 2500 2000 1500 1000 500
g

Wave number/cm™

(b)

B 3 LBLP BYZE5h 1% (a) LIS 1E (b)
Fig.3 Ultraviolet spectra (a) and infrared spectra (b) of LBLP

243 LBLP X SF&ATH 00T X 2 qis i B35
AT LAS M LBLP (25 To5E JE o Xt LBLP £ & it
1T X G hT , 2R E 4 PR AE 20 00~
2002 [8) H BT — AN 9 (9 R AR I 0 B A7 78 0 2
T 4548 5 78 20 R 20°~40° X [A] L [l P, A /D i
fE /NI 3, I 0 B IR A 0 7 A, i B
LBLP 7E1Z 5540 T Tk Y i 22 4 25 Bk o DL HA R
T AFEAE T2 DA — R AR e SR TE S F7E

244 LBLP A2 EPE T I8 5 AT, LBLP
A3 R 3 a3, A5 1 #843 (30~140 °C)LBLP
(4 I3 B S B/ /N T 10.0% , 2o sk /b 32

TR WK AR % 2 F8 5k (140~460 °C)
LBLP B 2 i) o i 4 2K, R R4 2% 60% , 6
43 B S R AIG TT BB 2 BRI BEEE R A T I R
M5 Tl 55 3 #43 (460~600 °C)LBLP 1y
Jo e 5 2 AH XU 2, P AR 8% , ML A T R U i 1
VSRR 2B B s . VAT, LBLP B T
LT 70%, Mtk LBLP HA — & 1 da e v

245 LBLP ¥ mmEs 20 2 [ 454
S35 ZWER R ALOC &, A L B R T DA
by e RS E M R DT A B — N FEAE , LBLP $3 41
FLBE AN 1 6 Fi s, LBLP 3R I B3 A O 45 5 7 — 2
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20 40 60 80
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B 4 LBLP & X 5t £& 475

Fig.4 X-ray diffraction of LBLP

()5 000x
E 6 LBLP M &MEIMNE

Fig.6  Observation on the microstructure of LBLP

(a)2 000x

K5 S BEF 4R IR A AN g FLIR &5 48, Ui
WESE T 20 B K B3 R Ak

25 LBLP BEHREFEREE

2.5.1 X ABTS*HyEERfe 1 il 7a o, 4
LBLP {4 Jii ¥ 8 5 mg/mL B3 [ %1k 5] 80%
2.5.2  Xf DPPHWIHRRAES)  Qil&l 7b JiR &

) @ ve
100 b b b al a |[@ LBLP
7 7
B B P za ?a
s0f b [ ¢
2 5l b e
> 70 % 7
s E oeof R
s 5 R
£ £ o e % 7
®E ol '
: o
T 30t é %
20}
0}
0_

Mass concentration/(mg/mL.)

(a)

T i 53 )
Mass fraction/%

20 1 1 1 1 1 ]
100 200 300 400 500 600
I
Temperature/C

E 5 LBLP#iEEM
Fig.5 Thermal stability of LBLP

LBLP i f v JE i3 m , busa g i te B+ If
HB SR i 7R 5 W B YU L 1~5 mg/mL 1,
LBLP [0 S0 fb P 52 0 6 ViR 3 R M P | Y o vk 3
5 mg/mL I, 5 KIEBR R 90%

253 MEEMIETFHERE HEAPNETS
FEILEE A R SRR AL Sk, T AN A A Ak
LR LR (S A 7 NG NI = A O NG e A [
FOUANE Te Bias, 24 LBLP (R W N S me/
mL I (199 B 3 38 5] 90%

254 XRAREMWEREES R A REREE
S —Ff BENS R SELT AN M I K% DNA AR 5 J 2K
FURT S0 G 9, LR 7 AR S Ak 3 05, i 1R 7d
FIA, LBLP X ¥ 3% [ 2 1 T BR B 1 B sk
Z, M LBLP i k% N 5 mg/mL B, 1EBRR K
65% .

& vC

100 -
90}
80|
70} c
60 |
s0f
40t
30t
20
10}

_he
Lho
g

R
Clearance rate/%
[=%

JoT v
Mass concentration/(mg/mL,)

(b)
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B vc Evc
110 - . ‘ . B LBLP 110 } ; ; . |EILBLP
100 i 1 3 100 :
ota P Z a a o
L 0 e e S 80t
s 80rF 7 2 B 3
sl 0. fm o7 E
IEE e 8 PR |
2 qlm F@ PR COE &3 60f
%é 50- é é é g 5 sof
\g L 7 7 7 § 40 - c
50 - / / é % © 30| d d / /
20!'“
10}
04[%[%' )
1 2 3

Jo i vk JiE
Mass concentration/(mg/mL.)
(c)
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Fig.8 Inhibitory activity of LBLP on a—amylase (a), a—glucosidase (b), trypsin (¢) and pancreatic lipase (d)
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Structural Characterization and Evaluation of Antioxidant and Enzyme Activity of

Lycium barbarum Leaves Polysaccharide in Vitro

Zhang Tao, Ma Maimai, Lu Shun, Yang Xue, Fan Yanli"
(School of Food Science and Engineering, Ningxia University, Yinchuan 750021)

Abstract In this study, Lycium barbarum leaves polysaccharide (LBLP) was extracted by alkali extraction and ethanol
precipitation. The monosaccharide composition and molecular weight distribution of LBLP were detected by ion chromatog-
raphy and high performance gel permeation chromatography. The structure of LBLP was characterized by UV spectrum,
infrared spectrum and X-ray diffraction. Its antioxidant and lipid metabolism regulation activities were evaluated by free
radical scavenging test and enzyme activity inhibition test in wvitro. The results showed that the total sugar content of
LBLP was (65.78+0.85)%, the protein content was (12.25£0.25)%, and the uronic acid content was (19.26+0.14)%,
indicating a protein complex acidic polysaccharide. LBLP was composed of 8 monosaccharides, the molar ratio of which

WaS : Maabinese * Mgglactose * Mibamnose * Mlucose * Maglose > Tlucuronic acid > Mglacturonic acid * Mucosamine hydrchloride =427293:86:73:42:40:31:8 of which arabinose

had the highest content. LBLP mainly contained two polysaccharide components with different molecular weight distribu-
tions, among which the component with the highest content had a weight average molecular weight (Mw) of (67 380+
288) ku. The UV spectrum showed that the Lycium barbarum leaves extract contains protein absorption peaks, indicating
that it was a protein complex polysaccharide, consistent with the protein content determination results. It could be seen
from the infrared spectrum that LBLP has the characteristic absorption peak of polysaccharide and contains pyranoside. In
antioxidant experiments, LBLP showed good scavenging effects on 2,2 -diazo—bis -3 —ethylbenzothiazole -6 —sulfonic acid
cations (ABTS*), 1,1-diphenyl-2-trinitrophenylhydrazine cations (DPPH*), superoxide anions, and hydroxyl radicals.
When the LBLP mass concentration was 5 mg/mL, the scavenging rates of DPPH* and superoxide anions reached 90%.
In the enzyme activity inhibition experiment, LBLP had good inhibitory ability on the activities of a—amylase, a—glucosi-
dase, trypsin, and pancreatic lipase, and had a dose effect relationship. The ICs, was (23.80+0.17), (9.53+0.39),
(23.36+0.81) mg/mL and (16.03£0.59) mg/mL, respectively. This study could provide theoretical basis for the develop-
ment of functional foods related to antioxidant, hypoglycemic, and lipid —lowering effects of Lycium barbarum leaves
polysaccharides.

Keywords Lycium barbarum leaves; polysaccharide; structural characterization; oxidation resistance; enzyme inhibition

kinetics



