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Fig.1 Molecular structure of shikonin!*
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2.1 PRLFALES

I H B (BSA): £ E Sigma AH], 4
67000, #lifE=95%, I pH 7.39 [¥) Tris-HCI 22 BC %,
WFE R 1x107° mol/L I A .

45 % 2% (Shikonin):  HE 2 W AR DI BT,
T CH 1605, 2> 1 H 28829, 4liJE=97%, FHEEH
1 5x107* mol/L ¥ Tris-HCl Z2pP3: pH 7.39, W&
0.9%1) NaCl. Jt FHIR 734 204l S0 K o — Ik
K, SRITES G A .

LS-50B %643 66 BE v (3E [ Perkin-Elmer 2 ),
U-2000 #4506 6 (B 4t Pharmacia 23 /), FA2104 7!
L R (CEEERATAES ).

2.2 RWHE
221 ANFREEE R3S BSA AHEAEH 9 6HE K

IR R R E 05 BSA MEAEH, %% 1
JRBCELINFE G, AE 22 CHE IR KR R AR 2 b sE 0L
XTHEAL A R B AT HEOGIE 4T, 5%¢ Shikonin Al
BSA ()85 KUK K AR KR, %2 Shikonin
Fl BSA [MARSIGEZEH TS, T AR AT
HOPOE G 60 nm fH K RIS R, Wk
WK 280 nm, FRAETEE 5 nm, FHHEEE 300 nm/min.
22.2 HHE Y BSA 45 G s U HAE R 1T

¥ 1V BCEEINRESS , 23 0l4E 22 A1 36 C R ORd 2 h,
W52 AN [EE Shikonin 5 BSA (A EAF . i iH4
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FEE R BSA GG A i U AH LA R B K

% 1 Shikonin 5 BSA LIS FL bk

Table 1 The proportions of BSA and shikenin (mL)
Sample 0.01 mmol/LBSA 0.5 mmol/L Shikonin  Tris-HCI

Control A 1 0 9

Control B 0 0.10 9.90

1" 1 0.04 8.96

2* 1 0.10 8.90

3* 1 0.14 8.86

4 1 0.20 8.80

5* 1 0.26 8.74

6" 1 0.32 8.68

2.2.3 K FE Y BSA MM AR

HBUKFZ & 0.01 mmol/L f BSA ¥ 1 mL, JI
Tris-HCl ZE1P ¥ %8 10 mL, 753 1 pmol/L [¥) BSA %5
Wi SIS 0.5 mmol/L ) Shikonin ¥ 0.02 mL,
I Tris-HCl ZZph e 254 10 mL, 53] 1 umol/L (¥

200 | (@) 22C Shikonin (mL)

> A a.0.00

= b. 0.04

< c.0.10

[) L

= 150 l d.0.14

é e.0.20
f. 0.26

c

g 100 g.0.32

]

g

S =50}

o Shikonin 0.5 mmol/L,

BSA 1 pmol/L
| L | L | |

0 L L L
300 330 360 390 420 450
Wavelength (nm)

Shikonin ¥ . BSA % LA 280 nm ¥k K, PE %
J6)6H% ;s Shikonin WWIFAT S Ab—R] WA K FAH, T
HEZP ), KRBT RREEE RN
B .

3 ERSW®

3.1 LEEN BSA RAMERIER

B AEA A AR BREARACEN Rk
5, FERAIDGIRS R A A RSO, AR SR A
T, PG 340 nm AU R, KR FE RS
WA N TESO G R Il v 2 M R R B
B2 BN, BSA HIDOGHRE B WL, K
SR EFERAAR. ANFRAE R sLi a5 R 2,
TP ZNT BSA [156A7 B Wb e KAEH.

200
Shikonin (mL)
a. 0.00
b. 0.04
c.0.10
d.0.14
e.0.20
f. 0.26
g.0.32

| (b)36C

150 -

Q-0

100 -

Fluorescence intensity
(o]
o
T

Shikonin 0.5 mmol/L,
BSA 1 pmol/L
| L | L |

O L L L
300 330 360 390 420 450
Wavelength (nm)

2 AR N SR FN A F A A TG KA

Fig.2 Fluorescence spectra of BSA—shikonin system at different temperatures
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Fig.3 Stern—Volmer plot of BSA quenched by shikonin at
different temperatures
Ak, I 3 AR 22 CHE K, 7=6.965%10% mol/L,
—HEREBL R BSA ME g 4ok 1070 s, ) K=
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Table 2 The quenching and dissociation constant, K, of
BSA with shikonin at different temperatures

-5.8 -5.6 -5.4

Temperature ('C) K (x10* mol/L) r
22 6.96 0.9993
36 591 0.9993

T EAATEK, YRR A RAEREN T ERS
W, FEE AR RS, BEEE TS, AR
I GO B B RS, SO KR R N,
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Fig.5 Ultraviolet absorption spectra of shikonin— BSA system
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Table 3 Thermodynamic parameters of shikonin—-BSA
binding process

T(C) AH? (kJ/mol) AG® (kJ/mol) AS® [J/(K-mol)]
22 —12.97 —2735 4872
36 —12.97 —28.24 4939

AN R AR <0, AS>0 /NGy 155 1 2 18] L
HAEHI G5 6 AH=0, AS®>0 I /7315 4 1 1) L
KERI g6, IULHERT R 32 5 BSA Z I AR )
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EAFMZ AR, BSA 2 P EER . BERATE
WA RRRIEI AT DN, RIS BSA i
FHIOEE. HETCAIAL=60 nm N3RAGHI R 501
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Fig.6 Synchronous fluorescence spectra
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BT AT AR S5 R 38H , BSA 1586 2 il
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Fig.7 Overlapping of BSA fluorescence spectra with
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Study on Interaction between Shikonin and Bovine Serum Albumin by Fluorescence Spectra

GE Feng', WANG Jian-ping', LIU Di-qiu', CHEN Chao-yin', HANG Ben-yong', WANG Yu-chun’
(1. College of Life Science and Technology, Kunming University of Science and Technology, Kunming, Yunnan 650224, China;

2. State Key Lab. Biochemical Engineering, Institute of Process Engineering, Chinese Academy of Sciences, Beijing 100190, China)

Abstract: The interaction between shikonin and bovine serum albumin (BSA) was studied by fluorescence spectra. The results showed
that shikonin strongly quenched the fluorescence of bovine serum albumin. The quenching mechanism was a static quenching procedure,
and non-radiation energy transfer happened among molecules. The number of binding site was 1, and the binding locality was a distance
of 1.92 nm away from tryptophan residue-212 in BSA. At 22 and 36°C, the quenching constant of BSA and shikonin system was
6.96x10* and 5.91x10* mol/L. Thermodynamic analysis showed that binding power between shikonin and BSA was electrostatic
interaction mainly. In addition, several hydroxyl groups were in the molecular structure of shikonin, therefore, there was also
hydrogenolysis interaction between shikonin and BSA.

Key words: shikonin; bovine serum albumin; fluorescence spectra; interaction



