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Fig. 1 The fluorescence quenching spectra of DOX by LYS
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Fig. 2 The Strern-Volmer curves of flurescence quenching

of LYS by DOX at different temperatures
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Table 1 The quenching constants of the interaction
of DOX and LYS

/K Kgy/ (L-mol™") K /[L- (mol-s') "] r

298 1.97 x10° 1.97 x10" 0. 996 1
308 1.66 x 10° 1.66 x 10" 0.994 6
318 1.44 x10° 1.44 x10" 0.9915

H L2 AL Fo/ F X[ Q TStk RAF M OC R B r
{HARK T 0.99, £ DOX 5 LYS 2 [A]4H H./E HI it
S —F R . R 2 Hh BB RPR AR
Ko M8, shAS NS T AR PR K H 8L Ky B TR
AR Z RSN, B 2 R BlE IR BT, DOX
X LYS [R5 K M e E 8 T e, 6 HH DOX X LYS %¢
SRR I FH B 30 T v T B AR, 4 B o A 3 K
B, £ 1P SEE R E T & AR T DOX 5
LYS BY454r , S AF S i A K, Semk R,
W/ T R B 50 T AR KON AR,
WA 300 %5k A 30 TR A S5 A HICH 1 P il 3 20
RWECH 2.0 x10"° L/mol, ABFFE T, DOX F LYS
R 2502650 (2) 1H5E, 158 DOX Xf LYS #y K,
{EAE 10" Bt 2% (I8 K T 3h P KA 10 B 2% ) ,
XA LYS o e K g T Z I M E 59
MBS K . AHrA R, DOX J&—Fh B A
SELERY BT, 5 TR DNA IR A 45 ) K4y
Tl SRR AR T RIS R . ARG
S5 5 A SCHERIGE Y DOX 54 myE &R A
M EER A AR E A IS4
R, UL DOX 5 FH5EY Ko FIERE
a0
2.3 DOX5LYS WESEH K, REEAEn

N TR S & A BUAE R o A AR
B, A Z 45 G A Ky B85 G058 n 7T
£ (3) 153,

1 P2 ek, gl 0] 3)

PRI (298 K308 K318 K) &4, A
g DOX Xf LYS B2 e K S8 (Fy F) R AR
(3), AT LIS FE] 3 4 DOX X LYS 98 603 K B Bkt
R KRR BRI T LA 2 A, 45 B BR
T RER R AR RIATR ) DOX 5 LYS fERHMZE &
PLSE n FNEs 584 K, (RARBdE W& 2) . iE 3
FIE 2 B, TR BE 43 3k 298 K 308 K F1 318 K i, lg
[(Fy—F)/F1%F gl Q] &M R RAF, MR E r
{HARIEE]0.99 LU b, DOX 5 LYS f4h &1 i $y
BT 1, R &AL 1 ERGE A i E
B IR 8 Z 85 A AR AR K, AW

H1,DOX 5 LYS 74 B 125 & 1 80 K, (E 4
10° Bk 9, FeW] 35 2 0] AR 25 B A R

298 K

04 r 308K
318K

021

00 L

lgl(F ~F)/F]

|
S
()

|
S
~

-0.6 -
| 1 1 1 1 1 I 1 ]

-5.7 -5.6 5.5 -5.4 -5.3 -5.2 5.1 -5.0 4.9 -4.8
Ig[0]

K3 ARENRET DOX XF LYS 5K i U0 44
Fig. 3 The double logarithmic curves for the quenching

of LYS fluorescence by DOX
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Table 2 The binding constants of the interaction
of DOX and LYS

T/K Ky/(L+mol~") n r

298 4.79 x10° 1.28 0.998 5
308 2.82 x10° 1.25 0.995 4
318 2. 14 x10° 1.23 0.998 1
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Table 3 Thermodynamic parameters of
DOX-LYS interaction

/K AH/(kJ -mol™") AG/(kJ -mol™') AS/[J - (mol - K=) ']

298 -39.89 16. 56
308 -34.96 -39.82 15. 80
318 -40. 69 18. 03
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Research on the New Process for Collecting and Extracting Gallium from
Alumina Red Mud with Sulfuric Acid Leaching

KE Sheng-nan, WANG Hai-fang® , LONG Zhe-qing, TIAN Ying-xiao, CHENG Qiong

(Institute of Chemical Industry and Environment, North University of China, Taiyuan 030003 ,P. R. China)

[ Abstract] The sulfuric acid leaching process of gallium from Bayer red mud was studied. In this process the pre-
cipitating could be formed by reaction of the solution of sulfuric acid leaching with NaoH ,and then the precipitation
was dissolved in hydrochloric acid. The effects of leaching temperature , time, ratio of liquid to solid (L/S) and con-
centration of sulfuric acid on the leaching rate of gallium were investigated with orthogonal test, and the best condi-
tions. The results show that gallium is the basis of high leaching rates with high recovery.

[ Key words] red mud gallium sulfuric acid leaching recover
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Studies on the Interaction of Lysozyme with Doxorubicin
Hydrochloride by Fluorescence Spectroscopy

NI Zhi-hua'?, ZHANG Yu-ming' "
(College of Life Sciences, Hebei University! , Research Center of Bioengineering, Hebei Province? , Baoding 071002, P. R. China)

[ Abstract] Doxorubicin hydrochloride ( DOX) is a kind of medicine with widely application of anti-cancer. Ly-
sozyme (LYS), a protein existing in organism, has effect of anti-bacteria, anti-virus, and antineoplastic. Thus,
studies on the Interaction of LYS with DOX is necessary. The interactions between DOX and LYS at different tem-
perature were studied by fluorescence spectroscopy. The quenching mechanism between DOX and LYS was demon-
strated, and the binding parameters were determined. The results showed that the intrinsic fluorescence of LYS
could be quenched by DOX. The quenching mechanism between is due to static manner by forming DOX-LYS com-
plex. The binding parameters were determined according to Stern-Volmer equation, and the thermodynamic param-
eters were calculated. The results showed, there is one binding site between DOX and LYS. The binding constants
(K,) between DOX and LYS at different temperature were 4. 79 x 10°(298 K) , 2. 82 x10°(308 K) , and 2. 14 x
10°(318 K), respectively. Thermodynamic analysis indicated that the interaction process was spontaneous, and
electrostatic force might be primarily responsible for the interaction. In addition, the effect of DOX on the confor-
mation of LYS was analyzed by three-dimensional fluorescence spectra. The result indicates that the polarity micro-
environment around Trp residues decreased.

[ Key words] doxorubicin hydrochloride lysozyme interaction fluorescence spectroscopy



