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12 mL ( 141) :
Sigma (Sigma, Dorset, ) 100mL Tris ,
, 1 10 30min, AAS
143
13 50 um, 87 an, 80 am;
Q 05molA 25 220 nm; 30
(Tris),pH 6 8( Q 01molA HCI mmolA NaH:POs NaHPO4(pH7 0);
Q 01molA NeaOH ) Q 45 tm , 20 s 30 KV ;
, 3min
14 5
(AAS) 21
- 2 0mL Cu® 24 ug/MmL ,M n*
12 pg/mL 20 pg/mL
141 2 omL ., AAS
10 OmL , 1 0mL ,
2 0mL 40 30min, (R)
4 000 r/min 20min R ,
, (Q 05 uS,pH6 0) , ,
: 50mL, AAS 1 1 , -
(mgAL) . cu® ,
400, Fe* 200,M n** 100, Zn* 200, Co*" 200, N i** 40 70 , Cr(III) -
200, Cd** 200, Ca”" 200,M g* 100,Cr* 200 60 70
142 10mL 20 40 50
l -
Table 1 Effect of tenperature on metal-ion-protein complex
/ R/%
Te?uprgra_ cu® zZn? M n?* Fe* N % Co? cd* ca** M g% cr¥*
20 22 5 39 13 0 16 59 0 320 42 300 58 9 26 5
30 14 3 38 18 3 10 8 57. 6 387 12 22 5 511 27. 6
40 135 Q9 15 0 10 5 40 3 27 4 15 211 42 7 22 8
50 14 0 Q7 15 8 10 9 35 4 24 3 12 21 4 38 6 18 6
60 13 9 Q6 15 3 11 2 347 21 9 15 19 4 394 93
70 14 1 Q6 14 3 12 8 339 195 13 17. 6 35 7 8 2
22 , M g”
’ , M gz+ R
. AAS 50%; Cu* Zn* R ,
1 ,
24 OmgA R , 23 pH
; 24 OmgA 141, 40
, , pH , AAS
, R , 2 2
Fe* ,Ni*,Co*,ca® Mg” 20mg/L »PH -
Zn® cu® pH 6 8cCd* pH>10



102 ( ) 33
pH> 11 pH< 4 : ( 2
M gZ+ ’ ) '
, R pH< 6 O ,
100%,pH>9 0 R 100%,, 2
: ( zn*  cu” , R
2) ‘M g” R> 50%,
24
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Fig 1 Effect of metal ion concentration Fig 2 Effect of dialysis tmeon
on metal-protein complex metal-protein complex
2 pH -
Table 2 Effect of medium pH on themetal-protein complex
R/%
pH
Cu? Zn?* M n2 Fe** Co% N i Ccd¥ Ccr¥ ca®t M g%
40 6 2 25 63 49 58 51 46 86 23 150
50 Q77 Q41 72 48 87 71 37 78 21 130
60 Q 52 Q 22 27 6 2 54 44 93 81 16 97
70 Q77 Q17 91 81 50 20 25 81 16 52
80 13 Q24 35 55 43 Q8 Q 46 48 Q3 30
Q0 20 Q32 19 53 32 60 12 37 70 51
100 20 18 40 76 51 26 Q31 18 40 32
110 73 - 69 37 83 32 a7 17 - -
3 3 4
’ ] y 3
, (pH 7. 00, , ( 3
) , (RD) 0 14% Q 36%
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Fig 3 Electrophoretogram s of acidic serum sanple containing medical compounds spiked w ith CuS04
1 Ephedring 3 Flavone 4 Rutin; & Quercitrin dihydrate Q@ Chlorogenic acid; 1Q Ferulic acid; 11 Caffeic acid,
12 Protocatehuic acid; 2, 6, 7. U nknow n peak; 8 Sum of serum proteins
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Fig 4 Electrophoretogran s of acidic serum sample containing medical compounds gpiked w ith ZnS04
1 Ephedrineg 2 Flavone 3 Rutin; 4 Quercitrin dihydrate 8 Chlorogenic acid; 9 Ferulic acid; 1Q caffeic acid,
12 Protocatehuic acid; 5, 6, 11 U nknown Peak; 7. Sum of serum proteins
3 Cus04 (min)
Table 3 Repeatability of mobile time after piking CuS04 into acidic serun sample containing medical compounds

1" 2 3 4 5 6 7 8 9 10 11 12
Itam Peak 1 Peak 2 Peak 3 Pesk4 Peak5 Peak6 Peak7 Peak 8 Peak 9 Peak 10 Peak 11 Peak 12
14 14 14 14 14 14 14 14 14 14 14 14

/min 573 7. 88 8 01 9 09 9 54 9 87 9 90 11 20 11 94 13 77 14 65 15 32
RD /% Q 36 Q 19 Q 22 Q 34 Q 16 Q 23 Q 25 Q 15 Q 14 Q19 Q 22 Q 26

3
Note The composition reponding to each peak is consistent with fig 3
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Study of themetal ion modification to protein absorption
in capiliary electrop horesis systam

ZHANG Feng-yun®,M AO Fu-chun®*,WANG Huf{’
(aCollege d L if e Sciences b College d Plant P rotection,N orthw est A & F U niversity, Yangling, Shaanxi 712100, China)

Abstract: Thispaper studied the reaction condition of metal ionsw ith human serum protein by atomic
abrption gpectrometry, discussed method of eliminating the absorption of protein on thew all of cepillary
tube, and successfully applied it to separate medical compound in human serum. Itwasproved that except
M g°* , serum protein could form metal-protein complex w ith several metal ions and the order was Zn** >
Cu® > Cd” > Co* > Fe* > Cr* >M n* > Ca™ > N i*". Stability of the complex depended on medium pH,
temperature and ion concentration T he suitable rangeswerepH= 6- 8, tanperature 40- 50 , ion concen-
tration 10 30mg/A. It was separated by capillary zone electrophoresis by adding either copper or zinc
ions, w hich was most efficient anong the metals into acidified human serum samples gpiked with some
medical compounds T he electrophoretogran s show ed that baselinew as stable, and no absrption w as ob-
served during threew eek s day-to-day experiments, the repeatability of mobile timew ith each compoudw as
good, RD between Q 14%- Q 36%.
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