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Abstract The coordination compound of T-hydroxyproline Hyp -Zn [l was synthesized with Hyp and zinc sulfate as raw
materials in water medium coordination Synthesizing Mechanism and Antioxidant Activity of Hyp-Zn [ coordination compound
has been researched. Compared with Hyp the infrared spectrogram of Hyp-Zn Il  coordination compound emerge a new
absorption peak at 1100cm ™" . Conclusion could be obtained that there exists a coordination effect between Hyp and ZnSO, TG
and DSC curve of Hyp and Hyp-Zn [l  coordination compound were analysed. Compared with Hyp the peak of Hyp-Zn Il

disappear at 290°C and 375°C . This phenomenon confirmed the front conclusion At the NMR graph of Hyp-Zn I coordination
compound the disappearance of the a-carboxyl-hydrogen and a-hydroxyl- hydrogen’ s peak at 3.5 ~ 3.9ppm could indicate that
combination” s position of Hyp is a-carboxyl and a-hydroxyl ~Structure of Hyp-Zn Il coordination compound were exosyndrome by
the Atomic Force microscopy. It is showed that centr-atom Zn [l was surrounded by several Hyp at Hyp-Zn Il coordination
compound’ s phase diagram The proportion of Hyp-Zn [l coordination compound was determined by dialysis experiment the
proportion is 4 : 1 Above-mentioned determination and exosyndrome indicated that the molecular formula of Hyp-Zn I

coordination compound is Zn Hyp , H,0. The results indicated that the Hyp-Zn [I coordination compound can inhibit hydroxyl
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free radicals of Zn [I  and the Percentage of Inhibition is 75.5% the total antioxidant activities of Hyp-Zn Il coordination

compound is 80.167u/ml. the anti-superoxide activities of Hyp-Zn [ coordination compound is 53.19 u/ml..

Key words 1-hydroxyproline ZnSO, atomic force microscopy

7/n  DNA IPC-208B AFM
DNA RNA ! pHS-2C 7228
Cl-4
2
3 4 100D SHA-C
FA1004N FD-1
JNM-MY60F
NMR
5 L- L-
3% TMS A.R.
ZnSO, 7H,0 NH,CI NaCl A.R.
EDTA-Na, A.R.
-
Pro-OH
9%
4- 1.2
1.2.1 L- -Zn 1 13.1g
0.1mol L-
o 1 mol/L. 11.48¢g
0.4mol ZnSO, 7H,0
/n 1l 1mol/L
L- ZnS0, 60°C
L- 1h L- Zn 11
FD-1
Zn 11 L- L- -Zn I
7
L- 1.2.2 L Zn 1l ’
L- 1.2.1 L- -Zn I
L- L- n 11 550 11
7nS0, 7H,0 L- Zn I 3
1.2.3 1.2.1 L- -Zn
L- -Zn 11 | FD-1 - 58C
40Pa 24h L- Zn ]
L- Zn 1l
1 L- ZnSO, 7H,0
1.1 DTG-6H
550 1T Nicolet 4

DTG-6H SHIMADZU AFM. A 2sdis it mimsma T a%iEs neeo: Lournals. in. 2l



706 Chinese Journal of Biotechnology 2007 Vol.23 No.4

Il L- 2mL, 1000em™" ~ 1700cm ™' 6
CDCl, 60Hz g a d e
H 5 L- Zn [l
1.2.5 L- Zn 11 3 a 6
L- Zn I 1100cm ™"
ZnS0O, 100D L- 1650cm ™'
200r/min 1 1640cm ™!
EDTA 10 1400cm ™!
Zn 11 Zn I 1405cm ™" Zn |l
Zn 1l
Zn II  L- HO be o
L- -/n [[ >{I|l|u-- d
a
— beaker o %T of
g
bag filter —— A dipl-distilled water 2 I
Fig.2  Structure of Hyp
| stirrer 60
— -
554 ~
magnetic stirrer O 50'\1\\'. /f\
B0 / // \ M\
s0f b TR \ |
1 L- Zn 1l - \ /, / \‘ \
Fig.1 Equipment for the dialysis of E’ 357 \‘1‘ ’/ k"m 3001‘4 \ a
Hyp-Zn Il  coordination compound £ 307 \\: / j“‘ /
2 5] | i oo A A
1.2.6 [- -Zn I E 20 ‘L‘} i 2130cm! “ Y '
. | i iy
L- -Zn I L- 154 \‘1 !
| /
7nS0, 300 101 ‘H }/ |
il H
5 e/ B N
60C AFM. TIPC-208B . L/ /. | 165I00m1' &Olcm" | N |
AFM 3 4000 3500 3000 2500 2000 1500 1000 500
WMem’!
1.2.7 L Zn 1l E )
L- . ZH [[ 3 a L— b
Fig. 3 Infrared spectra of Hyp-Zn 1l
coordination compound a and Hyp b
2.2
1.2.8 L Zn 1l AL O, 10°C /min
k- o I I- 4a 1- Zn 1l
4h /nS0; 7H,0 -
L- 290°C  375C
1.2.9 L- -Zn I
L -
- L
Zn 1l L- Zn 1l 131.65°C
2 6.79% 2
6.14% 255.13C
21 59.19%
L- 2 3 b

© PEEIFFHEMTRITATIRKSMHIERD  htto:// jougg(y. im. ac. cn



707
- a
a
; \\ -
\
b h
4 L~ a b - 5 L- a b
Fig. 4 TG and DSC curves of Hyp a and Fig. 5 'H-NMR spectra of Hyp a and Hyp-Zn |l
Hyp-Zn Il  coordination compound b coordination compound b
L- L- -Zn I c 50h
L- 290.1°C 375.5°C L- Zn I
L- Zn 1l Zn I L-
L- Zn 1l Zn 1l
290.1°C 375.5C L- Zn |l L-
L- Zn I
Zn |l L-
— b
2.3 'H- g : ¢
- i 5 | '
L- 0 =12~ 3@3
1.7ppm L- becef gz
3
0=7.3~7.5ppm L- g %1-
5 b 0 s
0 20 kit] 40 5 ]
0=3.5~3.9ppm L- ad FEWLIN AT ()
6 Znll a I- Zn Il b
L- Zn ]l e
- H
I @ a od Fig. 6 Dialysis diagram of zinc sulfate a
Zn L- L-proline-Zn I[I b Hyp-Zn I ¢
a a o d 7n 1
2.4 L- -Zn’* L 7 1
Zn [[ 65D Zn [[
100D S0,*” 98D 7o 10
L- -Zn I L- Zn I
Zn 11 100D L-
6 7nS0, a 25h Zn 11
L- Zn I b 38h © PERFREBENTRFATHAHED hreo:// joubnSmmmoke. on



Chinese Journal of Biotechnology 2007 Vol.23 No.4

708
. L-
0.2mmol 4:1 L- -
Zn Zn 1l 4:1 I
2.5
L- Zn 11
0.23 ~0.24nm Zn 1l 0.267nm
7 L I-
ZII [[ Zn [[
TN LA W LN DR A | R LB e L_ Zn ]:[ I2
L- Zn I
L- Zn 11
4:1 Zn I
8
HO
Ty
o
o
Q 740, O
\\\~\\"
7 l{\/o Q"&
(6] H o (0]
OH
8
Fig. 8 Molecular structure of Hyp-Zn Il
coordination compound
2.6
1L-
h ZnS0, L- L- -Zn 11
7 IL- a L -Zn 1l
b AFM 1
Fig.7 AFM images of Hyp a and Hyp-Zn [I
coordination compound b
1
Table 1 Value of total antioxidant capacity
Sample Whole blood 7nS0, Hyp Hyp-Zn Il compound
Capacity of antioxidant u/mL whole blood 61.667 27.133 101.133 80.167
7ZnS0, L- Zn I
ZnSO4 L— ]_r
-Zn 11 2.7
L- 2
2 L- Zn 1 oD
Table 2 OD value of antisuperoxide anion with different sample proportion
Hyp/Zn 1l mol/mol 1:5 1:2 1:1 2:1 4:1 5:1 1:0
Capacity of antisuperoxide anion u/mL whole blood 11.06 25.69 35.25 45.72 53.19 58.27 59.16
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