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2. R EMEFE R, L 100084

 E  EWEZE Minocycline, MO —FbE &MU AF R L AR, RABRRMIEMENS, MC&H
MR G G R, SIS B E SR 76 % ~83% . WFFE 4 Il 8 (M (bovine serum albumin, BSA) 5 MC
Z R EEE P, AR TTE 7B RN MC 5 BSA A0 B AE LS. #—22 1% MC 5 BSA py 45ty f )
RECR . IF MC M2y 3R . 25 80 A IR AWF I8 3R 4 b B2 B8 S 4 o 0 A 400 A B 4% 1 AN ) A R 2 4R T
FRFOEIERE . B A% SN0 R4 TR E L R B 5 MC R BSA Z ] /) AH BLVE T RPL3E . W9 45
R, MCXF BSA FOCHEBRAER . BTN B Key B B T FEAR, Ui MC 5 BSA (%% K AL
FEEATE K . P Stern-Volmer J5 7 Al S 7 I F o XS 96245 R AT, 45 R KW MC 5§ BSA Z
[ 25 A AL B n BHEEE T 1. MR3E Van”t Hoff #4772 07 L AE 298, 303 Fl 308 K R R 1G4 Iy 2= S 84 R
kA AH=—34.14 kJ « mol™", #i4F AS=32.55 ]+ (mol « KD™', F i H H1 A& AG=—43. 84 k] * mol ™"
(298 K), —43.88 kJ » mol ' (303 K), —44.17 kJ » mol ' (308 K) ., JiF B] = 3% = [ () = BEAE I Jy R i fi Ak g
A, HAERSHEIA K. WHGT . @it MC 5 BSA B840 a] WG IE 2 7. & B8 BSA Y W i 16 47
EAUWBMLLE, KUY BSA L EE T2, MR Forster”s JE 8 5T 68 1 7 8 JLR 15 2 1y MC #1 BSA
AR N r=1.873 nm, FIHAE MC il BSA Z LA TIEEHN e R . FLIOUEISMEm A KRRk,
2 MC #1 BSA A HAE 0, BSA MR LKA T84, a0 AT aER(Trp kst b tsh, =450
T[] — 3% o B R — 25 R W] MC 5 BSA A5 B /E FIB £ 4 BSA #9492 48 fk B BSA fif & B (Trp) 5%
B JH R SR MR D/ KPR R . B MC 5 BSA P BT 1B 6 1 — A5 #1092 & 43 BT AT A BSA
IR ELE ) A ol 317506, BB MC J5, o SR BELE M & AR R 47.10% Cepsa ¢ crro =13 1),
54.39% Cepsa * erro=1% 5, ULH o« BRELE 4 & 5 i b . BSA S5 H DL o WRE S M Ry £ o 43 F % 45540 35 1
MC 2545 7E BSA 1y site TOE I TTA) fii B, MC 43 ¥ 5 BSA iy & SRR AL I e 4 5 1EM A .
PHE508, 1L.YS535, HIS534, PHES01, GLN579, VAL546, MET547, LEU528, PHE508, Ll & 44s 416 H
BIA . LYS524 F1 LEUS31, PoA: LW s i (938 A « ALA527, VALS575, LEU531, PHE508, i %64 i
5 MC 5 FRB%45 G, MC{ff BSA f) Z 95 R 4 BUE . A ST 3-8 i 8a 4 B T 1 i MC Fl BSA #9415
FERIBLEL . W d A BT 1% MC 72 AR 652 i B o X BSA #5192 1
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PR 5 4 M35 A & A A A s Leila Khalili £ 1 % BT HI1A .
T A IE T 2R LV A 8 A S5 A b 3 B B 2% 2 (R) A 1.2.4 & F a4

HAF MBI, A TARTER A B AT . BF5E BSA Fl MC
Z A AEAR R HUER S M 9 ' 0t i 5 A gk Ah-TT LI o
WIEME T BSA I MC W EZAEM S Ma SR, (AR
AT E . 4TI R M G E T MC Xt
BSA MR FE M 38 33 70 5 %5 5 8400 7 vk N 1T MC A
BSA fy{EHI .

1 SEgewkay

1.1 {UE5LFH

96 LT (LS55, JEE PerkinElmer A #]) ; % 4h
43 NG EE 3 (SPECORDS0, 78 [= HIS 42 43 A7 4L &8 & A 24 7)) 5
B — €58 3% AL (Jasco-715, b 5t B 37 485l Bl 2 A8 A IR 2
A

= (R D A g Tris (hydroxymethyl) aminometh-
ane, Tris, KEH AKX 1 BB pH 7.40 Ay Tris-
HCL Z% i ; £ % Z (Minocycline, MC, H1E & 525 WK
SERFFEBE) « 1.0X10 7 mol « L™ bR i 5 W s 4F I 1146
1 (bovine serum albumin, BSA, 2£[E sigma /3 #])5.0X10 ¢
mol « L' AR #E : A% 0.5 mol » L'y NaCl ffy Tris-HCL

% MR E AR R
S BT RN 34 S A A el SRR R K IR ZEAROK .
1.2 FHi&
1.2.1 /&T\rﬂé’aiﬁ/“ﬂ? MC 5 BSA éﬁ%;"ﬁ,jti%\ B
K m e . = 4R Rk E R T

W MC EW{U;}»J(O, 0.5, 1.0, 1.5, 2.0, 2.5,
3.0, 3.5, 4.0, 4.5 X107 mol « L™', 43I 7E(298+0.1),
(30340. DFI(3084-0. 1) K Ay 1E IR F 4% T35 20 min, 4
SR AS TR IR EE T BV W AT 96 R OGS L TR 25 9 otk A
i POCS BB - WK K 280 nm, HEEE K1 500
PEAETEPE 9 nm, 03P IEE 7E 290 ~550 nm
5856 & B ETE . 78 AA=15 nm Fl AA=60 nm &/ F . H
i 17 259 6Ot o« TEWCR Il 200~500 nm, &K 200
~500 nm yg B N AT =46 A R, FEEL 500 nm -

—1

nm * min ',

mm
1.2.2 MCE, BSA £ R BB E T 69 % sk ignl £

HWH MC i E (0, 0.5, 1.0, 1.5, 2.0, 2.5,
3.0, 3.5, 4.0, 4.5)X10 " mol « L™", I — 7k #4158 /K 1E % i
Z W, ARIAE2984+0. 1), (303+0. DFI(308+0.1) K ({{E
TR G 4% F R Y 20 min J5 BEAT 58 A0 &, W i i I I BE AR
190~400 nm,
1.2.3 MC 5 BSA [# — (a3 &

VW BSA BESRHEE A 1.0X107" mol « L™', MC ¥ &
A 1.0X107 A1 5.0X107° mol « L™1, H#MEHIA 190~250
nm, FHMAFE 0.5 s, 73 RMAIERN 0.1 em, 7§

WEHR3.3nm s, RPHEH 2 mdeg « em™ ', 47 HEERY
0.1 nm, M MC 5 BSA U EE LM 1 ¢ :1,5:1,
A LA Tris-HCL Z Wi fE St Ff’rﬁ%ﬁwﬁ% 4 WA

BSA & 45t W B 8 BT8R % Chup: /)
www. resb. org/pdb/ home/home. do), Hf Chem3D Pro 14.0
AT AR 3 MC #4458 X, R 3 Pymol ver-
Sionl. 8. 2. 0. HEAT 43 F XF M4 .

2 #RSTHE

2.1 MC 5 BSA g5 e 3 RSE i B AE LS 0 E
W SR TR LA CEE SO S A 4R AT
AN AR BT TR BT AR A 5O B BE TR T AR A R
FHRAE BT . 1B 1 0 298 K E T AR MC 5—
JE W JE B BSA AR I 9¢ 0t % S 1 1. BSA 723 & 9 < 280
nm gb . FER PP 346 nm 4b A R R PEOE R I . AT 1
PELUE R, BEE MC KRB HHE AN . BSA W56 E &
FUHRME TR, (EUR S I 0 7 B B A A R AR A B W] MC
X BSA B9 BA P KA.
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Fig. 1 Fluorescence spectra of MC-BSA
interaction system under 298 K
cpsa=5.0X10" " mol « L™ cmc(1—10): (0, 0.5, 1.0, 1.5, 2.0,

2.5,3.0, 3.5, 4.0, 4.5)X10 5 mol « L™'; pH 7. 40

% A Stern-Volmer™ 77 #2 21 52 MC %I BSA 3% K AE
FHALE, J7 R4k
F,/F =1+ K,n[Q] =1+ K« [Q] (D
D Fy AR MARE KR (MO I R 26 mEE; F himA
FERFNMO) J5 1 %658 E s Kev 8 Stern-Volmer 3 & K
HWHG Q RMHERFN (MO VR s K, J& W4T 1 K 36 4
B A TEOCIE TGN LE W) K 43 F 1 8 KB A0 R 5 5
H2.0X10" Lo (mol » )75 ¢ REKFIANGELE T LYK
Iy T B Ay 1070 s
ARSI HFFE MC 7E 298, 303 1 308 K 3% 3 Fl i B R X
BSA By 5 e KB, L Fo/F X [QIfEE, 5% Stern-
Volmer £k, HHEMRAE 1. AR L EW, A RE
s MC-BSA R & 1 58 67 K% 8 Kev T FE, £ B MC Xt
BSA i3 BT A A K FAE . K, HmiE kT 2. 0X10"° L«
(mol « ) ', #E—HEH] MC Xt BSA 1 2¢ 658 KI5 % & ¥

BIEX
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&1 Stern-Volmer K FERMBEXRHURESEH K MESELAE n
Table 1 Stern-Volmer linear equations and correlation coefficients plus binding constants K, and binding sites n
T/K Ksy/(L + mol™ 1) K,/(L+mol ! +s) AR R r Ka/(L « mol 1) ZEE LR n
298 1. 575X 10° 1.575X 101 0.995 4 4. 848X 107 1. 588
303 1.411X10° 1.411X 10" 0.995 8 3.671X107 1. 571
308 1. 370 X10° 1.370 X 10" 0.996 2 3.102X107 1. 564

2.2 MCEBSAERAMESEHMESHRHE

i F MC X BSA #9260 K Jr 208 #8058 K, F I #

AR RO A IR LE S H B4 G DL B

Ig[(F, — F)/F] = 1gK. + nlg[Q] 2
H(2)h,: Ky g MC 5 BSA (9454 % %50, n 3y MC 5 BSA
&5 G O A, AR A5 B0 0 4R AR BE FT LA B TR
JET MC 5 BSA W45 G i n MG HE Ky, W 1,
HiEk 1AL, 256 %80 Ka EE87E 107 Bt . vl B MC Xf
BSAZ G RBRREME G . 456 M a1, §l MC
5 BSA k11 G542,
2.3 MCEBSAWBRNEZSHEERNELBENW/E

M Van’t Hoff #4 fy 2% 7 2 (0 78 298, 303 A 308 K
TR SRS R NG AL AH=—34. 14 kJ » mol ', fi
A8 AS=—32.55 ] « (mol - K) ', H A A A AG=—
43.84 kJ » mol ' (298 K), —43.88 kJ » mol ' (303 K), —
44.17 kJ » mol ' (308 K) .,

WA Ross™ Z MG Al 41, AH<<0, AS<<0, Al %1 MC &
BSA Z HIAEG A fet, S e iy E8EMI); A
AG<C0, BLHIZI N B & #1T
2.4 MCEBSAZEMERES

WE 2 s, MC 18 S IBOG S AN BSA {126 & 41 6
WEZ A E—ERENES., RIE Forster”s k58 41 A &
RS AR

E=1—F/F, = RS/(R, + %) (3)

R; = 8.8 X 10 “K*N '@J D

J = DIFQeOA a1/ DT FQ) AL (5)
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Fig. 2 The overlapping spectra of BSA fluorescence emission
spectra (a) and UV absorption spectra (b) of MC
cpsa=06.0X10""mol « L™ 1;
ceme=6.0X10""mol » L™'; T=298 K; pH 7. 40

HEA35] MC 5 BSA 45 A », ) —G H T Rl
R RIGIE S Z R R BOLIE R E M ESH . FQOR
BSA 7EW KN A A2 6, e(O N MC TR K N A &b
FEIRBOCRE, M AR MK SR KMZEE; E yheha
HBAE, Fo O BSA WA IR K A 25 65 B, F 2 n
APEKF G BSA 560 BE, R Alm A et 5 R i ey, AP
AE I B RCR A SO MR, » AR ZIRRIER; K* 24
B AR 23 6] 1 B 1) R R 2 1K 5 08 4k 45 1) 56 WL 43 A 7 4
2/3, N AP 8 80, — MoK A P19 3 5 38 50 F 1y
fH 1.336, @ AR ZOLE 78, —BEAF P EEAR
M F 7 0. 118,

Kl 2 KRB, K AE 300 ~450 nm 15 Hl N ISR BE Ll
1+ 16F BSA f98E 63 MC B 28 4 W I0OE 3% 7 5 S FL 4
J. J=1.942X10"" cm® + L » mol™ ', K15 FL I B R, =
0.112 3 nm, REHHEBME E=4. 1%, 45 5HE r=1.873
nm. M Forster’s IR B IS, ZAHE <7
nm, Y] BSA 5§ MC Z A RE & R4 AT e 4% % .
2.5 MC X} BSA — R MBI Em
2.5.1 MC 5 BSA 158 5 4 9} k3% 5 7

SAMCRERERE . m R G R, gy
VI-FE R FR M B AR R 2B TR A R AE I i i
P BE AR AL K AL HS B — A5 R 25 - AR RS B
O BB R . 76 298 KR EER , Ml i 75 BSA
JA MC 2 0 R o B 56 5 O an 18 3 T 7w .
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Fig. 3 Ultraviolet Spectra of MC and BSA at 298 K
cpsa = 2. 0X10 Yy emc(1—10): (0, 0.5, 1.0, 1.5, 2.0,
2.5,3.0, 3.5, 4.0, 4.5)X10"° mol « L™!

®mol « L

Pl 3 298 KT MC 5 BSA $41Mtik . BE& MC ik
FERYIG 0. BSA [ d5e W AL e Xof Bz 1 I O B B S R de K
WS U4 BN 278 nm AL 2T FE Z 280 nm Ab, 218 1Y JE B & ik A 25
YRR E B IREER « TS, R R, R >
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BRAT Rl i R AIRT Y U6 R AE BSA P 1 5 0 i IR
BRAE N B K PER . MC fff BSA (9 ZREM K HET 8%, H
TR AT K B RO 3% 23 IR Ry R 28 43 i BRCAR i  AE R
HE— 2 B W0 AR A A K
2.5.2 MC 5 BSA 4E A #9 Bl & 3 ok k i o A7

[ 25 5 66 1% T AR L 5 06 1 1k 0k — 2B 4 - R R Y
hngk e, HA A OG S . B RO B LA
mE 4 LLER, 24 BSAKRERE N 5.0X10 " mol « L1,
I MC 1 v ol 5 2 5 1R 119 [) 20 5 0t 1% 1 9 K
WX B K, B 4 () AA=15 nm I}, WK B AR (R A 7%,
& 4(b)AA=60 nm Y6 H 280 nm W% & 3] 278 nm, ¥
MC af {2 3#f BSA w8 % 12 (Trp) 5% 3 Br 40 10 190 55 55 b e 06
ANy UK PERG I, SROKPERRAG, TR BSA MR K LK. X
HE 5 5 (b, & ER (Trp) 5% 2% BSA 2¢ 61 K 1Y 51 ik
Fm TRAER (Tyo 5 AL, Hith MC £ 4557 BSA di {4
AR (Trp) 5R I F
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Fig. 4 Synchronous fluorescence spectra of
MC and BSA interactions
(a): AA=15 nm, (b): AX=60 nm
cpsa=5.0X10" " mol « L™ '5 emc(1—10): (0, 0.5, 1.0, 1.5, 2.0,
2.5,3.0, 3.5, 4.0, 4.5 X10 °mol « L™ 1'; T=298 K; pH 7. 40

0- T
250 260

2.5.3 MC 5 BSA =% % & kg 547
SRR G B AT H T ARV . AR TEL R
FRa s R B0 B R E . R PETE . BSA A MC R 5
=4 9O R WA 5, S90S BN R 2, mEAS W=
HEH GG TE T AT LUE BB ARIE . — R L0 7R 0 A 5
Bl U AN @y W DA =Aen) » A MC i - BSA BY2ELIR
WA S A, B MC 5 BSA RAEM GAER . 5 —FoE 2l

“HEWET I ML RS G HIWE 1, U 2 (200 = A o LRI 1Y
JEiE R BB R BN Trp M Tyr 552, 1§ 2 F2W KFIHOE
JEEAT O 2 IRE A, MR S EA R RN
KON 2 AT LA g 1 R R R S IR W 4 nm, X
LW MC BIA G & BSA ) Trp A Tyr 5% 5 8 F 09 56 /9
AL AR R . K PRSI 1 2 RS IR AR, B
WA PR ER 3 nm, BH MC 5 BSA %4 5.AF A
P53 BSA BRI E A R B9 A AL .

0 350

250, o

200 ™

B 5 BSAE MCHEERAE(a)F(b) I =43 HIE
Fig. 5 The three-dimensional fluorescence spectra of BSA and
MC solution before (a) and after (b) reaction
(a): cpsa=1.0X10""mol « L™ '; (b): cpsa=1.0X10 " mol « L',

emc=1.0X10"° mol « L™'; T=298 K; pH 7. 40

R2 ZHEHRRPTAREFESH
Table 2 Three-dimensional fluorescence spectra

characteristic parameters

Hoy 15 1Qex/Aem s I 2Aex/Aem s

BSA 280/334, 67. 67 230/332, 169. 50

BSA+MC 280/338, 37.71 230/335, 102.50
2.5.4 MC X5 BSA B = &3 5 #7

B — €535 12 (CD) J& — i o 78 45 8 i 4 X JA] Ak 35 4 2
FiR R 29K R, K15 CD & LLor# 8 F —)
AR E R . HIE 6 F . BSA IR A K
FWGAWETE . 4 BT 208 F1 222 nm Ab, X J& BSA [y o 12
BESSHE R AR U . BB MC RN . BSA [ EE IR A 1B B
FTTE 5 o B o 0 5 R O 2 JEE JR AR IR % (mean resi-
due ellipticity, MRE) /R . o BRES5H 1 & AR 4 DL T 7 72
45 MRE. Izt 6) fz (7))

MRE = §p,,/10(cNL) (6)
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KO FA D, 0y CD &L B R MG IE %5 ¢ S BSA [ 2
IRWCRE . N fy BSA fPa SEER 5% S 1 A~ 8. BD 583, L i
R A GRS 0.1 cm; 4 000 S B4 & F0JC B 44 52

a% = [(* [MREJZ()K

304 a: cpsaiemc=1:0
—— b: cpsaiemc=1:1
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Fig. 6 The circular dichroism spectra of BSA
interacting with MC
a: cgsa=1.0X10""mol « L '; b: cgsa =1.0X10"° mol » L1,
Y5 c: cgsa=1.0X10"° mol »

cme=1.0X10"° mol « L™ L' eme=

5.0X10 ° mol « L

1; T:298 K; pH 7.40

\damam il
domainI

B 7 MC 5 BSA &4 145 FxtE=EIE

7E 201 nm ) MRE; 33 000 Jy o %2 45 ¥ 7E 208 nm Ak iy
MRE, @it i+ T 5, B mA MC J5, BSA o BRI 2544
GRM 3LTSW AR IR A N 47.10% Cepsa * oewe = 1 2 1),
54.39% Cepsa * eue =13 5), o MRFELEM & RN, £ T
MC {15 BSA 45 F 1 BEE U4 . 5K M3 L 55 K M FRAIG
AUl o BB HELSH N F, UL MC 87 T BSA [ 454 .
2.6 S FTEEN

G F R A LB AR S — 3 5 T S ML A AR R N o
SEAL SRR AT BB B, LS5 A4 1 DG G AR R 2
Y)- 6 1R 2 A0 AR A B 25 A 3 R B RO T
FIF TR T Z-Dock BEAT 45 & {7 = 1 1% 5 M 46 8 s 5k B 1
VB, SR HEAT A0 F O R LI 7, & 7 Ca) F (b 3 JR R
JrFRMEALLE L, MC 454 A 5018 BSA 1y 748 X 4 1T A
(fLad site T, BPAE B ARAL A0 BB K I . 4381 MC 5 BSA
A MMASEL 2D R 3D /R E Kl 7(e) s MC 43F 5 BSA fiiiy
RALMBIL LB 85 5 E A . PHES08, LYSS535,
HIS534, PHE501, GLN579, VAL546, MET547, LEU528,
PHE508. DIA#4 A MMA . LYS524, LEUS31, 754k #
FEHE RN AR KA . ALAS27, VALS75, LEU531, PHES0S,
A LAE A FE R i MC 5 BSA B% 456, JE 14 ) Al
AN WIE R EEAER ), 5T AR R — B

© G L

(a): MC 5 BSA {53 TXHEBUE ; (b) . MC 5 BSA U REERI X R (o MC 55 BSA fYRFAER & 2D #l 3D [
Fig. 7 Molecular docking simulation diagram of MC and BSA

(a): The molecular docking simulation of MC and BSA; (b): Streamer shape molecular docking model diagram of MC and BSA;
(¢) : Micro environment 2D, 3D diagram of MC and BSA

3 45 ik

RN MC 5 BSA 2 K UL # A/ K, IF A
JEE AW MR =S HRT RS R TR, AH<
0, AS<C0, MC 5 BSA Z [a] ) 3= B/ I 71 28 AL Ay S5 A0 7
1. AG<T0, PLHRIZ I N JE B Z AT R . MC 5 BSA 145
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Study on the Interaction Between Minocycline and Bovine Serum Albumin
by Multi Spectral Method and Molecular Docking Simulation

WANG Xiao-xia'* , NIE Zhi-hua* , MA Li-tong', CUI Jin-long', SAT Hua-zheng', ZHAO Wen-yuan'
1. School of Chemistry and Chemical Engineering of Inner Mongolia University of Science and Technology, Baotou 014010,
China

2. School of Life Sciences, Tsinghua University, Beijing 100084, China

Abstract Minocycline (MC) is a semisynthetic tetracycline broad-spectrum antibiotic with stronger antibacterial activity, which
is absorbed rapidly after oral administration, and the binding rate to serum protein ranges from 76 % to 83%. The study of the
binding mechanism between Bovine serum albumin (BSA) and MC is helpful to explore the interaction mechanism between MC
and BSA at the molecular level, to further understand the structure and functional relationship of BSA and MC, and to provide
necessary data support for the further study of pharmacological toxicity and efficacy of MC. The interaction between MC and
BSA has been investigated by fluorescence spectroscopy, circular dichroism, ultraviolet spectroscopy and molecular docking sim-
ulation at different temperature and simulated physiological conditions. The results show that MC quenches the fluorescence of
BSA. and the quenching constant decreases with the increase of temperature. This indicates that the quenching mechanism of
MC and BSA is static quenching. The fluorescence results were calculated using the Stern-Volmer equation and the static quench-
ing double logarithmic formula, and the results showed that the number of binding sites n between MC and BSA is close to 1.
According to Van’t Hoff thermodynamic equation at 298, 303 and 308 K, the thermodynamic parameters were obtained as fol-
lows: enthalpy change AH= —34. 14 k] * mol ', entropy change AS=32.55J « (mol « K) ', Gibbs free energy AG=—43. 84
kJ « mol '(298 K), —43.88 kJ » mol '(303 K), —44.17 kJ « mol ' (308 K), which proved that the main force between MC
and BSA is the van der Waals and hydrogen bonding, and the process of its action is the spontaneous and exothermic process.
Through the UV-visible absorption spectrum analysis of BSA and MC, the position of the absorption peak of BSA has a signifi-
cant red shift, indicating that the conformation of BSA has changed. According to Forster’s theory of non-radiative energy
transfer, the binding distance » between MC and BSA is 1. 873 nm, which indicates that non-radiative energy transfer occurs be-
tween MC and BSA. In addition, the experimental results of synchronous fluorescence spectroscopy showed that the conforma-
tion of BSA changed when MC interacted with BSA, and the binding site was on tryptophan (Trp) residues. The results also
showed that the conformation of BSA changed by three-dimensional fluorescence spectroscopy and circular dichroism, and (Trp)
the polarity of the surrounding environment decreased and hydrophobicity increased. Quantitative analysis of secondary structure
of circular dichroism before and after the interaction of MC and BSA showed that the content of alpha-helix structure in BSA was
31.75%. After adding MC gradually, the content of a-helix structure changed to 47.10% (cpspy * crro =1 ¢ 1) and 54.39%
(cpsa * ctro=1 * 5), indicating that the content of g-helix structure increased, and the structure of BSA was mainly o-helix
structure. Molecular docking simulation showed that MC interacts into the site I (subdomain IIA) of BSA, it forms van der
Waals interaction between MC and the amino acid residues PHE508, 1YS535, HIS534, PHE501, GLN579., VAL546,
MET547, LEU528, PHE508 of BSA, hydrogen bonds formed between MC and the amino acid residues LYS524 and LEU531,
and super conjugation also formed between MC and the amino acid residues ALLA527, VAL575, LEU531, PHE508. These ami-
no acids bind closely with MC molecules, and MC changes the secondary structure of BSA. The data obtained in this experiment
are helpful to understand the interaction mechanism between MC and BSA, as well as the effect of MC on BSA conformation dur-

ing storage and transportation.
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