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B E BN ARLIEAH(CE)SFhiFa®a(BSA)ZRMHMIER ., Fik: A REER LG E FILEERRF KR
Hik ik, BEA 289,299,309 KB & T 4E A 50 min Bt CE 5 BSA 4948 Z A48 A . #&4% Stern-Volmer 5 A2 3+ H 30 B4 R #(Ksy) Fo 5 55
PR ik T #(K,) , Lineweaver-Burk 7 #2 3+ L3 A0 R 45 A 40 (Kus) A 58 98B0 R 38 B P 7 15 KL R S AR 3B Ut 44 7 A2 3T L 48
A B (Ky) Fo s AAn B 40 (n) s ARIE I ) N XGH HEB E (AH) R E (AS) Ao 5 A7 A7 & w48 % (AG) ; A& Hill 5 424+ A Hill £ 4
(nw)o 4R 3R 49 BSA 3% 5% & CE R JE F+ & A A ISR Koo Ko Kis Koo Fo nu 3 K F 38 5 A 3 m BAK; AG<0,
AH<0, AS<O0;n 9% T Lsng ) T 1o 456 :CEXITBSA b= A% AKX, ZH A LA — A &E01ER ; L RS2 —/A B K63k
P AR, FRLEL N A LB A E TR T R TA;CEX 4R R =4 A RAER, S BSAMER =A%
w6y 3 4 S B T AR T B R .

K KIeRIE A i G R G AT AN R B OBk

Study on the Interaction between Cefprozil and Bovine Serum Albumin by Spectrometry
LIU Li, CHENG Fei-xiang(College of Chemistry and Chemical Engineering, Qujing Normal University, Yunnan
Qujing 655011, China)

ABSTRACT OBJECTIVE: To study the interaction of cefprozil (CE) with bovine serum albumine (BSA). METHODS: Under
the temperatures of 289, 299 and 309 K, the interaction of CE with BSA for 50 min had been studied by fluorescence quenching,
UV spectrometry and synchronous fluorescence spectroscopy. Quenching constant (Ksv) and speed constant(K,) were calculated by
Stern-Volmer equation. Static quenching constant (K.5) was obtained by Lineweaver-Burk equation, and UV spectrogram was used
to determine the type of quenching. Double logarithmic equation was used to calculate the binding constants (K,) and the number
of binding site (n). Thermodynamic equation was used to obtain AH, AS, AG. Hill’s coefficients (n4) was obtained by Hill equa-
tion. RESULTS: At three different temperatures, with CE concentration increasing, fluorescence intensity of BSA decreased regular-
ly. The value of Ksv, Ky, Kis, K, and n and ny decreased with the temperature increasing. AH, AS and AG were lower than 0. The
numbers of binding sites were approximately equal to 1 and n;<<1. CONCLUSIONS: CE statically quench the fluorescence of
BSA, and the binding of them have been found to certain extent. The process of binding is spontaneous exothermic process. The
main binding forces include Hydrogen bonds and Van der Waals forces, and primary binding site for CE is located at sub-domain Il A
of BSA. There was some negative cooperative effect. CE would not affect the conformation of BSA. The binding site of CE and
BSA is near by tyrosine residue.

KEYWORDS Cefprozil; Bovine serum albumin; Fluorescence quenching spectroscopy; UV spectrometry; Synchronous fluores-

cence spectroscopy
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Cary50 B2 Ab-1] UL 43614 (56 [ FC HL 22 B AR v [ 4 B2
F]) s F-4600 19 GG (H A H 37 2w, 5 280 PR sE 5
J£ 5 nm, SEHL IS 67 R R 400 V).
1.2 #Rm5iF
CE (=& i 24 ik 2 AIFFE B, L5 130567-201203, 4l
FE:94.9% ) 5 7 M VR (IR PR A R R A PR A 4l
JE:98% ) s AT Ry 4 A 4l K itk
2 HAEEER
2.1 HIRI
B 10.0 ml Fe 555, A BSA (1.0x10™° mol/L)2.0 ml, f§-43
HInA 9.490x10™° mol/L i CE#%5#4 0.25.0.5.,0.75.,1.1.25.1.5,
1.75.2.2.25.2.5 .3 ml, SR A =58 B 3 3 F e ER AR 58 ( Tris-
HC) % & (0.2 mol/L ., pH 7.4) 2.0 ml, NaCl i & (0.5 mol/L)
2.0 ml(AZERGIE 5 A4 BB 5% ) L fc e KRR 2 20 8 542
A7, 43 AE 289,299,309 K i T AEH 50 min, BB AR o
BSA (¥ E 75 2.0x10 " mol/L, CE & BE 43 %114 0.0.237 3%
107°,0.474 5x107°,0.711 8x107°,0.949 0x10°,1.186 3x10°,
1.423 5x107°,1.660 8x107°,1.898 0x107°,2.135 3x10°,2.372 5x
107°.2.847 0x10° mol/L (&5 Hik Ry 1~12) . VERZEE 5T
RPA R KR 4 (M) 280 nm i KRS (Zen) 342 nm 7E
DAL LI SRR IO, I A LLAA= 15,60 nm %
il 289 K it &~ CE-BSA R R W [F 0 6% il 5% Fofl F(F
FF 3048 CEAEAE SAELERT BSA IG5 ) .
22 WRBER S
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Fig 1 Fluorescence quenching spectrogram of CE-BSA sys-
tem at 289 K

HI I 1T L, CE 7E I i I B B AT 9Ok , T BSA 19645
9o TEAe/Ae=280/342 nm Ak, 24 CE A FI BSA Z 5 , 5K
A Aen LT A AAEA AR HAEOG00 L W BT CE ¥ 1
IR H 55 , 2 B CE REFE K BSA 26, & 2 [0 47 #EAH
HAEM.
2.3 HERFEREH| M

FHEDEE KB JERAR 2 (38 5 53 S sh A K FN S
PR o LB 1 A2 T 5 RS R 2R 8 728 AR i o 1 K A
TESNSHERK o3 TIOR3 J K H B B IR 1T s
TG R s X T S HE K, DA BT o A ik, At ke R
TR PSE B R PRI BT /N
2.3.1 Stern-Volmer J7 2 sl K 1L F2 W 1§ Stern-Volmer
Tt F/F=1+Ks[c]=1+Kzo[c], 2, Ko B K EEL KA

TEIEE 2015 FE 26 BE 1M

SPGB BRI R RKAEZ  2%10" L/(mol +$)]",
T PRI A5 (— R 107 s Bk 90, [¢] 9 CE B
L1 289,299,309 K A (1) Fo/F X [c]VE K, M3 K= Ksv/zo AT 3R HY
AENRLEE T 19 Koo AN AR EE T CE X BSA 9896 4% K 1t Stern-
Volmer £k JLIE 2, Stern-Volmer 77 B2 S A XS ENLF 1,

00 05 10 15 20 25 30
[¢]*10° mol/L
B2 A[EIRET CE-BSA{&ZRHA] Stern-Volmer B £k
Fig 2 Stern-Volmer curves of CE-BSA system at different
temperatures

®1 AEIRET CE-BSA {& &) Stern-Volmer 77 72 K 18 5%
Tab 1 Stern-Volmer equations and correlative parameters

of CE-BSA system at different temperatures

A K Stern-Volmer Jj r Ksv,L/mol K,,L/(mol's)
289 Fo/F=14375[c]+1.0196  0.997 9 14 375 1.4375x10"
299 Fy/F=13 151[c]+0.956 5  0.997 5 13 151 1.315 110"
309 Fy/F=12 649[c]+0.998 3 0.996 2 12 649 1.264 9x 10"

FH R 1] L, 3R T 1) K HE sl AR R R R i e B2
10" L/(mol-s) R 2 4% , Yl CE Xf BSA B K A& T80
BPRK s W 20, 3 N (1 Stern-Volmer [ 4235 £ R
UFIERIE DG 2R, HL A R i T, AR AR Ko I/, IE 4T
SRR SRR ALH—2
2.3.2 Lineweaver-Burk ¢ # CE X} BSA NS K , WAT
4 Lineweaver-Burk 77 #20: (F,—F) '=F, '+ (KwsFo[c]) ',
W, K WESIER S AW LA(F—F) "] MEA R
T 1 Lineweaver-Burk f1 2k . AS[R]3 E T FCE X BSA #¢ 4
HE1Y Lineweaver-Burk i £& UL 14| 3, Lineweaver-Burk J7 £ 5 1]
KBHILR 2,

20
181 =" 309K
16F * 299K
14+ A 289K
12T
101

(F/F)'x107°
joe]

[NCIE e
T T

=l

0 ‘5 1I0 1I5 2.0 2I5 SIO 3I5 4IO 4I5
[c] 'x10 * mol "+L "'
3 AERET CE-BSA KR HJ Lineweaver-Burk # %
Fig 3 Lineweaver-Burk curves of CE-BSA system at differ-
ent temperatures
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F2 FEIRET CE-BSA KR M Lineweaver-Burk 77 2 % 1
XS
Tab 2 Lineweaver-Burk equations and correlative parame-

ters of CE-BSA system at different temperatures

RE K Lineweaver-Burk J5 & r Kis,L/mol
289 (Fo=F)'=2.361 82 10 *[c] '+0.001 9 0.9984  3.949 4x10°
299 (F,=F)"'=3.679 56 X 10 *[c] '+0.0014  0.9989  2.170 1x 10°
309 (Fi=F)'=4.691 13 x 10"*[c] '+0.000 9 09998 1.3874x10°

FEATRE BIMEFAMLEI—5 Fa 2 0] %0, 3 MR EE R 1Y Koo #57E
108 L |, %W CE 5 BSA B T RAEH S K44

LE L

2.3.3  ERAMROETET H2. 170 ekl 45 289 KR AR
50 min ) CE-BSA 1K £ 1~12, LM M JE () CE A2 1L, fE %
A=A TGTEAL XA R T 284G 44, 15 51 CE 5 BSA
SRR IR IMRIBOEIE R, SN WL 4.

1.25

100K -

e 0.75[
e ]

= 0.50 M\

P ,nm
E4 MR ISR
Fig4 UV absorption spectrum

i 4 7] 0L, CE N Al BSA 2838 b (- BRE 5 i
B RAIE W2 WA 04 DA 280 nm B% 3] 274 nm, W58 )3 o fifi CE #e J3
FISE I N CE (9 in A5 12 BSA 5 4MR OGS i AR fb X
— B4, ULHA CE Y5 BSA IR & A I, A B i A i, s ik —2
F B 25 22 [ () A A ML S K ML
24 HEABMMEASSHNITE

W CE Y5 BSATEAE n A4 [ HAMST 45 A8, HAH BLAE
FH B 56 2 454 U B0 72 < L[ (F,— F)/F=lgKy+nlg[cl. 5
BIAE 289,299,309 KRR, LU 1g[ (F,— F)/F1%F Ig[clfE &, LA
HL M RER AR 1 CE 15 BSA A R IR T 1Y 454 5k
(Ko) G5 G AL 58 (n) o ANFRREE T 1g[(Fo— F)/F]-g[c]#h £k
UL 5, AR EE T CE % BSA MR K UG B0 At I AH G
SRR 3,

lg[e]
E5 AREIERET CE-BSAZRRIg[(F,—F)/F]-lg|c| %k
Fig 5 1g[(F,— F)/F]-Ig|c] curves of CE-BSA system at dif-
ferent temperatures
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#3 AEIBET CE-BSAKRHWNM A RRREXSH
Tab 3 Double logarithmic equations and correlative param-
eters of CE-BSA system at different temperatures

RE K MO K,,L/mol n r
289 lgl(F—F)/F|=1.004 3lglc|+4.198 5 1.5800x 10° 1.004 0.998 1

299 lg[(F=F)/F]=0.959 41g[c]+3.720 7  5.2650x10° 0.959 0.994 7
309 lg[(F,—F)/F]=0.878 2Ig[c]+3.489 8 3.0898x10° 0.878 0.998 9
M3 AL, 3N T i n #8249 %: T 1, W] CE 5 BSA
SRR TE I — S A B TR RN, KA n (R 1
FEBE N K, BT CE 55 BSA M9 AH B4R F R A8 (LA AR
J . XU PR TR R T AS R T LT 11 2R 145 CEZEIR N
HATIER WAFFITL
2.5 A EEINER S LB F BT
KPR 22 209044289 1299 309 K i T CE 5 BSA
SEE RN RS (AHD) 78 (AS) e #5307 A I AEAE (AG) , &5
RILER A4,
*4 ARIEETCESBSAREERNHRASESE

Tab 4 Thermodynamic parameters of the interaction be-

tween CE and BSA at different temperatures

WREL K AG,J]/mol AH,J/mol AS,]/(mol-K)
289 -23067.30 =778 78.56 -191.37
299 -211 55.57 -778 78.56 -190.41
309 -20510.15 —778 78.56 -186.87

H# 4TI, AG<<0, B BSA 5 CE WYV B8 H & 1T
AH<0, W B TN s AH<0 HAS<<0, W S FI3E
{48 )1 CE 5 BSA M 45 SRR 1.

26 HEEMNENHRE

1 FHl Maciazek-Jurczyk M, X1 £ A | 92 72 S80S )
B, F A & I KA 280,295 nm Hif CE-BSA 14 22 5% Y67 B2 1Y
ARG, CE-BSA KRR MoK L WK 6.

1.00 —
095F * ., ¢ =295 nm
og0F " e = J.=280nm

L\g | ] .

< 085 "
0.80 .

- .

0.75f .,
070 "o

50 100 150 200 250 300
Cer/Crsa
6 CE-BSA i R B% 7 R h £
Fig 6 Fluorescence quenching curves of CE-BSA system
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B na i Hill R 5 AESOEIAR H/(1— H)=B/(Bn—
B) B A (Fy—F)/F; 1/B. A 1B XS V[c/WERI IR ANIH]
T CE-BSA AR nuflA R ILA 5.

x5 AEIBET CE-BSAKRK nifE
Tab 5 The value of ny of CE-BSA system at different tem-

peratures
K ny r
289 0.998 4 0.998 8
299 0.979 4 0.9959
309 0.960 8 0.995 4

12 5 AT, 3 AL T 11 n B /NT 1L, B R 55 1) 671 B
[FIFEF, 50 CE 5 BSA 45 &rid 2, B Tic (& CE AW 45 &
B, (A AR AT BSA B SR AR , BIT— 1~ 2544%
FH5A I BSA NS LA SR — 215> 5 BSAES Al
B TBAAER . BB AL, BAR BN (HALBE IR
JEE T IR, U PR TR A3 T X CE 259/ oy 1 2 1] ity P I
FERIAFI,

2.8 CEXI BSAMISBIZMN

TEAZ=15 nm FIAZ=60 nm [ 44T , 175 CE-BSA A &

)BT DL IE 7,
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Fig 7 Synchronous fluorescence spectrogram of CE quench-
ing BSA
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