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rinic Acid and Effect of Ferrous lons on the Increasing
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Abstract: Effect of rosmarinic acid on the kinetics of L-asparaginase catalyzed reaction was studied. The
result showed that rosmarinic acid could reduce the apparent kinetic parameters (apparent Michaelis-Menten
constant, Kmapp) of the enzyme, which indicated that rosmarinic acid was an activator of L-asparaginase.
Ferrous ions could increase the antibacterial activity of rosmarinic acid. Absorption spectra analysis indi-

cated that there existed a direct interaction between rosmarinic acid and ferrous ions, with a mole ratio of
1:1.
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i 2 <107, L- Kin
-2 - e} 0.375><107* g/mL
a3 0.75><10* g/mL 1.5><10"* g/mL 3.0><10" g/mL
®4 1 15 , L- 0.38297>=
Y i o« —m 107 032515107 0.28539><107"  0.21888>107",
s L-
2 -0 ! 23 S22 FEUMEEERINENRATN
VIST<10 s 2.3 mmol/L
B 1 #REFEI L-KXZBEREE R L3 N F R0 ,
Fig. 1 Effect of rosmarinic acid on the kinetics of reaction
catalyzed by L-asparaginase FeSO, 9.0 mmol/L
;15 0, 0375107 g/mL, 0.75><10™* g/mL, , ,
1.5<107* g/mL, 3107 g/mL.
Note: 1-5: The concentrations of rosmarinic acid were 0, 0.375>< ’ FeSO,4
10* g/mL, 0.75><10* g/mL, 1.5%<10™* g/mL, 3><10* g/mL, re- L:1(V/V) , 0.29 mmol/L
spectively. ( 2, 1),

L- 0.44642
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Fig. 2 The increasing antibacterial effect of ferrous ions on rosmarinic acid
T A ; B: ; C: .A B -5 18 mmol/L 9.0 mmol/L 2.3 mmol/L 0.58 mmol/L 0.13

mmol/L; C 1-5: 9 mmol/L 4.5 mmol/L 1.1 mmol/L 0.29 mmol/L  0.065 mmol/L.

Note: A: Rosmarinic acid; B: FeSO,; C: Rosmarinic acid and FeSO,. 1-5 for Panel A and B: 18 mmol/L, 9.0 mmol/L, 2.3 mmol/L,
0.58 mmol/L, 0.13 mmol/L, respectively; 1-5 for Panel C: 9 mmol/L, 4.5 mmol/L, 1.1 mmol/L, 0.29 mmol/L, 0.065 mmol/L, respectively.
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A Fe* pH , RosA  325mm
pH 54 ,Fe* Fe** . Fe®  RosA
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) ) RosA 4 R pH3.6 ,
Fe* Fe?* , 325 nm
24 FeEREEBRES LANE , pH . Fe?'
pH - 260 nm~380 nm pH 45 5.6
5 260 nm~380 nm 6.5 7.6 CF52+/CR05A 1 . 5
RosA RosA  Fe* 1: 1 pH ,
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Table 1 The diameters of inhibition
. X . - 1.6 — ROSA
zones with different concentrations of rosmarinic
acid and ferrous ion (mm) 5 | Fe*+&RosA
g L
Item No A B C 0.8 - /_f
1 1.97 2.67 4.73
2 1.10 1.43 3.33 04 1
3 033 0.13 1.93 0.0 : : :
4 0 0 0.13 200 250 300 350
5 0 0 0 2 (nm)
A B N - 2A B3 Fel BT 5 i 3 BAAE /R LU R Ak R IR U o i 6
2 B 1-5: 18 mmol/L 9.0 mmol/L 2.3 mmol/L = ﬂr]
2o
0.58 mmol/L 0.13 mmollL; 2 C I-5: 9 mmol/L Fig. 3 Effect of ferrous ions on the absorption spectra of
4.5mmol/L 1.1 mmol/L 0.29 mmol/L  0.065 mmol/L. rosmarinic acid-Fe?* system

Note: A: Rosmarinic acid; B: FeSO,; C: Rosmarinic acid and FeSO,.
1-5 for Panel A and B: 18 mmol/L, 9.0 mmol/L, 2.3 mmol/L,

0.58 mmol/L, 0.13 mmol/L, respectively; 1-5 for Panel C: 9 mmol/L, ’ pH
4.5 mmol/L, 1.1 mmol/L, 0.29 mmol/L, 0.065 mmol/L, respectively.
1.0 1 A 1.0 .B.
*o . * . *
0gd * . « * + o 08 - oo,...‘..
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0.2 - 0.2 4
0.0 T v T T v 3 0.0 T T T T
0 1 2 3 4 5 6 0 1 2 3 4 5 6
(.]'c: "Ckum C"L'-..fckﬁ!\-'\
C
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08 1% ¢ 0.8 o, .« *
L PO S N * . * *
A 06 A 0() p * *
0.4 A
4 ~ 0.4 1
epH 5.6 epH 6.5
0.2 1 0.2 -
0.0 ; . : v - \ 0.0 T T T T T \
0 1 2 3 4 5 6 0 1 2 3 4 5 6
CI'\:: "rclaum Cl-‘u"’{CRmA

4 Fe* 5k FERE R LR R IR OE E A9
Fig. 4 Effect of ratio of Fe?*/RosA on the absorbance of rosmarinic acid-Fe?" system
Note: A: pH 3.6; B: pH 4.5; C: pH 5.6; D: pH 6.5.
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