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Preparation of polysaccharde liposomes from Bettila striata and their

effects on tyrosinase activity
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Abstract: Nano-liposome method was used to prepare high-
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content polysaccharide liposomes from Bettila striata, and the
interaction mechanism between them and tyrosinase were studied.
The results showed that the average particle size of the prepared
polysaccharide liposomes was 5.72 pm and the particle size distri-
bution was uniform; when the concentration was 12.8 mg/mlL,
the inhibition rate of these polysaccharide liposomes on tyrosinase
activity was 51%, and the half inhibitory concentration was
11.56 mg/ml.. Spectral analysis showed that the polysaccharide
liposomes from B. striata could interact with tyrosinase, with
the binding constant of 6.58 X 10° L/mol; the fluorescence

quenching mechanism was mainly static quenching, whose effect
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enhanced with the increase of polysaccharide concentration, and
the number of binding sites was 1.071 1.

Keywords: Bettila striata; polysaccharde; liposome; tyrosinase

[ M % #f (Bettila striata polysaccharde, BSP) Ji JG Bf
FE MR, 50 THOK RS Tl EAILER . R

Ak HUR Y BURE AE AE E E  HAR IBU XE
R G SR, AR O R ZREEW s 21N
i 3 A LER IR 55 B 5% 31 R A I PR 9 TR v 7R 55 ) o

HEAT IR AL FIRE AL S AL 2B 5 % R AR T I e 2 0
IR . TR R A — Bl I, Tl e L- 2B
£ 0 2 R 2 A SR €0 3 TSR A 28 1Y A

TV R IR 4 R A B 03 S AR
A LU R 2 A 3 0 5 A 3R B L O AE B bk A i o
BUR B3 ORI 5 DR T 948 K B 1A 05 1 % =
ik SRR A IR 5T X K 2R B B S B TE
N B2 AR 58 A fdh B R A R o S 0 3R 45 5 T
4 B AL
I R R R DRTS
L1 =5
LL1 AR5

IR P2 TN BRAR 240l 78 B IR 7 5

Tifs 2Rl - VR A )RR BRA T

R/ BS BRI =R PEG-8 R/ 28 MR H Il i 2. 1
M i 9 5 5 A BR A A

g U B I SR TBE-25 . T M43 AL A BRA R

A BB R BE-23 )N T B IR ST 5 A IR WD

CEFETHE: REW R AR A RA



&M | Vol.36, No.5

PEG-30 BRI NIRRT ) M A &k kB D &
IR

R/ BT =R R E K A

1.2 S B M 3L R B S A PR A

1,2 @) N EE s THBRA A

XFFRFEIR W ) N RIR A Ak T BR A ] 5

AR K R FRZG L By A R E]
112 U5 R&

o B 2R AL 1000Y B, K i JL oK (R ) 7 524 B

b

il

HLF 43 1 K FA2204N B, |3 97 JR AL 4% A R

¥
a

iR 7 AL RE-52A B, g W R AR AR T 5
HRE.OPL: TGL-16B A, [ X B &8 % & A R

5
‘3

b0 LAN G BE T . 7228 B, [ AR R AN %
HIRA T
L Sl R AL - GZ120 AL, V1 B RHIF 25 b8 A BR A D 5
AL 500W B, A6 5 ¥ e ik BB A PR A D 5
WOGKLEEAY 03000 HSA #1, 3 [F 5 /R SCAL R A 7
& H B EE AR : MR-96 A R, B 57 D12 257 I A FR
NG
PN 66 3 - F-380 AL, K HE ik 4 BH 4% & 8 Ik 14
HIRAF .
1.2 KA ZE
L2.1 A RZHMIRICS 24k SR FIFAOK [l g $2 Bk 42
i QN R TR L Y AR
1.2.2 A RZHWIREEG G & il ~10% ¢
B2 /5% B H I = PEG-8 /R /%M Him g 25 .16 ~10%
il B SRS E-25.1% ~ 10% H AR B E-23.1% ~
10N QA3 T HBE 5% ~25% PEG-30 — 3 ¥ 3 18 JIE iR
B .5 %6 ~20 %R /5 MR H i =l 5 KM Ok .25 % B K&
Z W 4 BN E 85~90 °C 12 000 r/min T4 il AH P i
BIAKAR Y BT 3 min; B FEIR 2 70 °C i m A B & )
(A, 2 G B 1, 2 O T MRS IR D 8 30, B A3
25 %0 H B ZREIR A
1.2.3 BRBEITHN BEMEKCRETKZ, LKRE
RGBS 2R/ B R A B R 8 B B E T Franz-type
oo b, A F KR 0.50 mg/mL [ K £ 0 % T
100 mg/mL [ K 2 0 B BERA W, BCRE DI AR R
100 mL¥ 5] Uk A F B2 ik 1, 332 i A 100 mL A #
ok, 37 CHEMRAKE I BERE . 435 T W A0 J5 a2 i W 4
TR L mL R RS — GRERE I A R 2. R
TSN E 2 AN NSNS ES PN - o P g
1.2.4  BSEBREGTE J7 B A1 = i ) 5
(D) X Z R AR 3 W B ) K 128 mg A KR £

LEHE AR S HERERE R & R B SRS EN M

BN R 7+ 10 mL 0.2 mol/L /Y85 RR 2% vh i T . T34
WA 6.4,3.2,1.6 mg/mL E K .

(2) It R T 00 30 23 1) DU 5 = 5 MR Sk 7 09 7 3 O
RSVERk 3. B 3 mL 0.2 mol/L B8R 22 s A T 10 mL
AP MA 0.1 mg/mL % 2 R 5 % K (1 0.2 mol/mL
pH 7.5 WBEPR % sh i W7 /) 1 mL, AR B 12.8,
6.4,3.2,1.6 mg/mL [ 3 K Z BB VA W 4 | mL. iR
A, 0h 1 mL BERRZE v WO 25 1 41,37 C IR E 30 min,
FABGEAR AU E OD 25 oo (B - 3748 2 (D A0 5
_ Feo

Fob

R= (1 )xloo%, D)

ENEE
R—— i S BRI ) 5. 005

Fco H 5 Z 808 B AR OD s o 8 5
Fob '/}f E 2ﬂ E/‘J ()Dws nm {E °

(3) 240l vie B2 g I 2 = LA 1 K 22 W IO A vk JBE Oy
AR T 2T A ) 2R O A AR bR L 4 o E] Sl £ I AR
A B I1C5
1.2.5 %664 1w 10 mL & P IA 2 mg/mL
HOTE = R WA W 1 mL, im AWl 0.0,1.6,3.2,6.4,
12.8 mg/mL iy K Z IR B W& 1 mL B . 43 )
A 20,15,10,5 mg Z B AR, H 3 mL B 2% vh i W
(0.2 mol/L) i 47T ¥ i . 37 “CHEHE 30 min, T A4 Mok
BETE B HEAT S8 O B B D . O Rk A R H IR E
25 CL UL M 295 nm, A IEH] 295~400 nm, ¥ A& B
# 2.5 nm, A B )F 240 nm/min, K P HEE 2.5 nm,
1.2.6  FOEPERHLEN /3T #e xR (2) B8 YO K AL,

F,/F.=1+K,[Q]=1+K,z,[Q]. (2)

A

F o —— B0 55 410 34 00 6] 7 e K 5 S0 B BE

Fo——3O0R S 8 K 2008 B 09 5 K65

K ,—Stern-Volmer J K % % ;

[QI— il ¥ B , mg/mL;

K, — B FHE R B ol 38 40, L/ mol;
YR F B HF AR 10 's,

MNFFEHRGFEGH R AN n 5456
WH K 2GR,

Ig[(F, —F.)/F.]=nlgK, —nlog{1/([Q,]— (F, —F.)

To

(Q,1/F.}, (3)
K
n YN T HEY RS T HEAE S
K, ZEL B L/ (mol » 8)

[Qu J— KGN B, mg/mL;
[Q,]— L-ZE#kE . mg/mL,
L2.7 EADOGiE AN BOREE N 2 me/mL 1 % = TR B

161



162

2RI 5% EXTRACTION & ACTIVITY

W1 mLL AW B 12.8 mg/mL ¥ [ &% £ 4E IR Bk
WL mL, B ER 2% vh s WA S5 VS WS A Bl 5 mL,
21,37 CHEE 30 min, 25 4L A AN E K 2818 B4,
T 420~500 nm 4b #EAT 5SRO IE A
12,8 BHRAEH SR Origin 6.1 BPF 47 KO8 55 47 4t
Ui R ES
2 HRGT
2.1 RBEMH

H M Z 0N A o 2 37 BH A LIS 3 000 r/min 5§
L 30 min RHEBSEI S . 28 d it P/ FE IR K L. B
R W B AR B AR AR R 2 M E S IL,
ARG T S RCE 28 d Rk HBLAS 8 AR bR L 4y
B EMERE G, W15 AW A5 0 5 & 2 0 s i
FoE M R AT,
2.2 RMEMaHR

& LRI AR A AR R A A B 5] A AR S Y . &
BN AS GO AL 3 L A 19 N8 B AT R S 5.72 pm,

o WY Y RN O S T N e R T 5
A 8T Y L, PLWIZ T L H B R 4T,
2.3 BEERERKER

WL AR Bk 7 B 3RO B >10 pm
Y MORL AN BEB A DR B E B K 3R @ RiAR Sl 3~10 pm
RGBS AR R —BERIC:Q WESEETH
B H B TR B A RAR<<3pmy PO A B A A

0200 o 14 1% 2 8 ik

o a2
Eo0.15¢
20
£
:—;E 0.10}
E
£ 0.05
g
<
0.00— ‘ ‘ : : :
2 4 8 16 24 48
s i)
Time/h
B2 ar%BEALERAERBOKER

Figure 2 Transdermal absorption of Bettila striata po-

lysaccharde and their liposomes
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Figure 1  Particle size distribution of 25% Bettila striata

polysaccharde liposomes

FIAH MR ] . f 2 W Y R OB TR 8 b B
PELDSTIN SIS PR 5 E X S-S 2 ¥ )
ARLAZ H3~10 pm, BFIN T B K 20005 KB ER
ROHFET R A KL 345, M5 Z W UKH R 16 h
Wi KB o &, X R AT B A KIE R —B
.
2.4 BRZHERE R RS EREHDF E A0

13 AT 1 B 2 N TR X T S R R 1 41 )
Fifi g o A ok BE R 3G I i 4 K, H AR — @ MR R Y
M1 1 2 NG AR VK BE S 2 mg/mLL i, 40 %R 3k 4000, 13
HIIRBUAAR B T A R AR . A R 2R ICs
11.56 mg/mlL.,

60 ¢
S50t
= Z40
E‘%m I y=1.111 4dx+ 37.147
& e R’=0.9943
g 220 |
€2
B
S0 |
0o 2 4 6 8 10 12 14
11 S Z2WH R i A e

Bettila striata polysaccharde
liposome concentration/(mg *+ mL™")

B3 @RS MRk X B SRR B A ) R 00 R
Figure 3 Inhibition rates of tyrosinase by Bettila striata po-

lysaccharde liposomes at different concentrations
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Figure 4 Ultraviolet absorption spectrum of Bettila stri-

ata polysaccharde liposomes on tyrosinase
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Table 1 Kinetic parameters of the inhibition of

tyrosinase activity by Bettila striata poly-

saccharide liposomes

W/ (mg « mL™1) Ko V imax
0.0 0.940 5 0.292 6
1.6 1.107 7 0.307 6
3.2 1.270 7 0.298 4
6.4 1.548 3 0.298 7
12.8 1.796 8 0.289 6
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Figure 5 Fluorescence quenching of tyrosinase by

Bettila striata polysaccharide liposomes
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Figure 7 Stern-Volmer diagram of tyrosinase fluorescence
quenching by Bertila striata polysaccharide lipo-

somes

o1&l 8 mI N etk Ry y = —1.071 1x +5.160 9,
R?*=0.999 8, R 1 K& 2 Wk NG B ik 5 m% 2 02 16 1 45 &
fiEEn=1071 1, 8EILEHE K, =6.58X
10° L/mol,

3 &k
i 2R i TR A R A T S 2 R AR
HoR AR FREERY . ZREERRE TAHLS

(F#% 174 1)

163



174

2RI 5% EXTRACTION & ACTIVITY

H 2. 2014, 36(3): 554-558.

(2] SWRA, WX, B, % )RR pFE[) ]
2. 2011, 42(9): 1 709-1 711,

[3] WEI Shao-peng, LU Li-na, JI Zhi-qin, et al. Chemical con-
stituents from Ficus tikoua[]]. Chem Nat Compd, 2012, 48
(3): 484-485.

(4] 3k, JRIBEP, W B FE, 55, BOME 24 Hb AR e 1k il Bt 2 M B
FYERBISEL]]). W EEEZ, 2017, 28(12); 2 905-2 906.

(5] MRS, xifete, Bhih, 5. oAb 25 a4 Kbt b o 3 4k oF
FE[J]. ik, 2018, 41(9); 1 868-1 871.

(6] Wik, F4, M2, S5, b MR a9 BL 4016 1 o 3% o
WoEl)]. = R R AR M. 2013, 22(4):
235-238.

[7] ES . R/halE, Fir, &5 SfFURS R B2 Veg it
FHATAALRE Sy A LD ). AL 24 2 4, 2017, 35(1):
122-127.

[8] DRAGOIC-UZELA V, SAVIC'Z, BRALA A, et al. Evaluation
of phenolic content and antioxidant capacity of blueberry cultivars
(Vaccinium grown in the northwest
Croatia[ J]. Food Technol Biotech, 2010, 48(2): 214-221.

[9] NUNCIO-JAUREGUI N, MUNERA-PICAZO S, CALIN-

corymbosum L. )

SANCHEZ A. et al. Bio-active compound composition of
pomegranate fruits removed during thinning [J]. J Food
Compos Anal, 2015, 37 11-19.

[10] XIE Guo-fang, TAN Shu-ming. Effect of Cultivar on quality
of the common bean during storage[ J]. Int Agr Eng J.
2015, 24(2) . 69-78.

[11] TAUCHEN J, MARSIK P, KVASNICOVA M, et al. In

B 22388 | 2020 £ 5 B | RS

vitro antioxidant activity and phenolic composition of Geor-
gian, central and westeuropean wines[ J]. J Food Compos
Anal, 2015, 41. 113-121.

[12] OLIVEIRA 1, BAPTISTA P. MALHEIROR. et al. Influ-
ence of strawberry tree (Arbutus unedo 1.. ) fruit ripening
stage on chemical composition and antioxidant activity[ ] ].
Food Res Int, 2011, 44(5): 1 401-1 407.

[13] SCHAICH K M, TIAN X, XIE J. Hurdles and pitfalls in
measuring antioxidant efficacy: A critical evaluation of
ABTS, DPPH, and ORAC assays[J]. ] Functional Foods,
2015, 14. 111-125.

[14] ZEd k., BRI, B, . WK IR RSP A AL 2
ABFFELT]. BRI, 2015100 ¢ 65-69.

(15 XUk, MHE Y. Fml. . /A H R 5 R R e g op i 25
Vi it KHEYUAMRE 2 pr L], BT 5E 591 & . 2019,
40(15) : 66-72.

(167 2=k, AT . RS0 FFS AR F A0 A 9 1R 0 00 I %
Sy B G AT R R LT ] ' R AR, 2011, 32(3):
108-111.

[17] 2R, Bedfy, BEpoHE. WEAR7E 25 L B e & it BBt 4R
PG PR L) ], s Bl 2017, 38(3): 142-147.

(187 Jl o+ 200, k. 2L BEAS () 0050 5 1 S 20 I 5 & 23
B A s e [0 ], /B, 2017, 42(6) : 220-224.

(190 RAK: , 5. Bl L0 40 FR G A A [ 550 A2 09 8 B B Rt
SRR LT ] g 5P R 2019, 40(T7): 59-63.

[20] 4, fiiE SC, fERTEN, 55, T00RF AN 5] %0 4 5 R Al B R
A I B0 E KB A A R LT ] o [ S 5 O R 2 O
Ai. 2018, 24(19) . 79-84.

(k4% 163 ®)

0.5
0.4
0.3
— 02
S oy
T 00t
S 01t
20
—-02r y=—1.071 1x+5.160 9
-0.3 ¢ R=0.999 8
o
44 45 46 47 48 49 50 51 52
le(1/ [[QI=(F~F)IQVF,] )
B8 & & % HERE Ak xT Bk SR B 0 3R] L
Figure 8 Double reciprocal plot of tyrosinase to Bettila

striata polysaccharide liposomes
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