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3
3.1 FIA
¥ FIA-SP-POD 1.5 mmol/L GA 0.5 mmol/L H,0,
R,; POD 60 L;0.05 mol/L (pHS.5) ;
0.4 mol/L HCI i P, 20 r/min ( 1.73 mL/min) P, 20 r/min; (@ 0.8 mm)
200 cm; (@ 0.3 mm) 50 cmo FIA POD
3.1.1 FIA-SPPOD SV Thermostat
° Ry, i.d.0.8 mm 50 ¢cm
C [¢12 0 m 1.d.0.3 mm
RC W
(150 200 250 300 350 cm) R |61 ‘
o RC o
RC 200 cm A o
o - RC
; RC
° 1 POD
RC 200 cm. Fig. 1 Flow-injection spectrophotometric system for
3.1.2 FIA-SPPOD determination of peroxidase ( POD) activity
(S) POD C: yRi: GA+H,0,;R,: ;S: 7 SL:
POD Ry HCI ; RC: ; BC: Ve
FIA RC 200 c¢m Py Py W Wy Wit
S ( 30 40 50 60 70 ML) C: carrier; R;: guaiacol ( GA) and hydrogen peroxide;
L
. S R,: washing liquid; S: sample;, S;: sample loop; R;: HCI
: };202 GA loop; RC: reaction coil; BC: back-pressure coil; V: injection
S valve; P, P, pump;, W, W, W;: waste.
L
. S, 40 L.
3.1.3 FIA FIA-SP-POD H,0, GA
2-GA FIA o 2-GA
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HCl  NaOH N
= 0.04r
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2
’ Fig.2  Effect of washing solution on baseline drift in FIA
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o 3a. 60C AA ( FIA
At AA AA/At  E, ) 60°C AA
POD POD o POD 60°C 28 o
3.2.2 POD pH .
(0.05 mol/1) (pH3.0~9.0) POD o 60°C
o 3b pH 3-~5.5 pH AA POD
;7 pH5.5~9.0 pH AA POD 7 pHS.S
POD o POD pH 5.5.
3.2.3 H,O0, H,0, (0~2.0 mmol/L)  POD
o 3co : At H,0, AA
1.5 mmol/L AA POD o
H,0, 1.5 mmol/L. H,0, Lineweaver-Burk
H,O0, (K,) 0.21 mmol/L (Vi)
1. 155 mmol/( L * min) o
3.2.4 GA GA (0~4.0 mmol/L) POD
o 3do At H,0, GA/POD/
H,0, GA AA ; 3.5 mmol/L
(AA/A) o GA 3.5 mmol/L, GA Lineweaver-Burk
GA K, V.. 0.20 mmol/L. 0.539 mmol L™ * min™'.
POD  GA H,O0, o
0.161 0.301

0.12F
0.20f
5 008t / 5

0.10r
0.041
0 | 1 | L ] 0 1 | 1 1
20 30 40 50 60 70 0 2 4 6 8 10
Temperature ( “C) pH

QJ 1 I I | 0 | ) . ,
0 0.5 1.0 1.5 2.0 0 1.0 2.0 3.0 4.0
H,0, ( mol/L)) GA (mol/L)
3 GA/POD/H,0, (a. b pH; . H,O, ;d GA )

Fig.3 Effects of different factors on the GA/POD/H,0, system. a. temperature; b. pH; c. H,0, concentra—

tion; d. GA concentration.
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3.3 POD
POD POD 4 (FeCl, CuSO,
ZnSO, CoSO,) POD o POD 0 ~0.8 mmol/L
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Fig.4 Effects of interfering substances concentration on POD activity ( a. metal ions; b. citric acid; c. ve.;
d. L-cysteine)
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3.4.1 GA HRP HRP 20 pL
50 100 250 500 1000 2500 U/L HRP 0.5 mmol/L H,0, +1.5 mmol/L GA %
2-GA Sa. HRP 1.0 kU/L 2-GA HRP
HRP 1.0 kU/L 2-GA HRP GA
3.4.2 GA H,O0, HRP 1.0 kU/L.GA 0.2 mmol/L
H,0,(0.2 0.4 0.6 0.8 1.0 2.0mmol/L) 1+1 2-GA
5b H,O0, H,O0, GA 5
H,0, 0 : HRP 1.0 kU/L.H,0,/GA 5
GA 2-GA, GA 2-GA
- facae ( ~20%) 5 €26A
0.0122 +0.0031 L/( wmol * cm)
08[ 061 1
0.6 & v 0l //
A 04r A
0.2
0.2
00 1 0'00 20‘00 30I00 00 ‘2 4Il I6 fli 1I0
HRP (U/L) Ratio of H,0,/GA
5 HRP (a) H,0,/GA (b) 2-GA (A)
Fig.5 Effect of HRP active concentration ( a) and ratio of H,0,/GA (b) on the absorbance
3.4.3 FIA POD &,
(E.>1.0kU/L) FIA PBS (pH5.5) R,(H,0,/GA) 1+1
N 5 (H,0,/GA: 1.5/0.01 1.5/0.04 1.5/0.08 1.5/0.12 1.5/0.16 1.5/0.20
1.5/0.24 mmol/L) 60°C FIA-SP-POD H,0,/POD/GA
2-GA (1.25 5 10 15 20 25 30 wmol/L ¢, ;4 = 1000 x ( ¢, /4) /2)
©AA =0.0125¢,, +0.050 (r=0.9995) ; 0.0125 L
( wmol c¢m) ™ Er:a o
3.5 POD
POD 0 HRP
FIA-SP-POD At AA 3 POD o
A¢( 0. 53 min) 450 ~ 7260 U/L HRP AA
( AA=0.00013E_+ 0.0012 r=0.9985) . 500 U/L.2500 U/L HRP 11
RSD 0.62% (e,=501 £+3 U/L) .0.31% (e, =2530 +8 U/L);
POD ; 500 U/L HRP 7.0 U/L (¢, =
3SD/K SD =0.000326 K =0.00013) .
pHS5.5 10% 15% 20% 25% 30% 35% 6
(Eo~Ess) FIA-SPPOD At AA(0.067 0.105
0.135 0. 170 0. 193 0. 220) AA
(AA=0.638¢e, +0.004 r=0.9965) ( Ai) AA

POD 0
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POD
o : 32s ( ) H,0,/POD/
GA 30s (AA vs At) POD
o (E.0:777 £3 U/L E_5: 1211 £13 U/L E,: 1470 £ 14 U/L E ,4:
1760 +30 U/L  E_,: 2075 + 20 U/L E_g: 2268 + 23 U/L) FIA-SPOD (E,:
706 +8 U/L E 5:1105£6 U/L E_,: 1425 £22 U/L E_,5:1802 +6 U/L E_,:2034 +27 U/L E;:2323 =
32 U/L) o
4 FIA-SPPOD 3
POD o : (14673 U/L) > (14365 U/L) > (13076 U/L) >
(8309 U/L) . HRP ( Do
HRP HRP o 95.2% ~107.
1 % o
1 POD (n=3)
Table 1  Results for determination ofthe real samples and the recovery test ( n =3)
( ) SAM
Sample con. Active con. added  Test con Recover Rec Standard addition
e . > s . Jovery con. ecovery
Sample ( “‘("Bl/“i‘)"“) (U/L) (U/L) (U/L) (U/L) Z“B‘}’f;i
0 1906 +22 - -
944 2904 + 82 998 105.7
1906 +22 1525 3343 +28 1497 95.2 _ 1996 £90
White radish (3536 +51) 2012 3891 +23 1985 0g.7 (M ‘9':08 09191900())' 199
2510 4397 +30 2491 99.3
2874 4789 +15 2883 100.3
0 898 =38 - -
944 1905 +24 1007 106.7
898 +38 1525 2426 +21 1528 100.2 975 £77
» ( AA =0.00012¢ +0. 0975
green turnip (1605 +96) 2012 2971 17 2073 103.1 r=0.9991)
2510 3459 +20 2561 102.0
2874 3723 15 2825 98.3
0 1499 + 45 - -
944 2452 +4 953 101.0
1499 + 45 1525 2995 +12 1496 98.1 1568 +69
Round white radish (2772 £22) 2012 3578 +18 2079 103.3 (ad= (::08055;3930 1368
2510 3940 +23 2441 97.3
2874 4419 +40 2920 101.6
0 2973 +78 - -
227 3198 =6 225 99.3
2973 +78 1378 4398 +66 1425 103.5 3117 £199
red radish (5693 +33) 1867 4973 16 2000 jo7. (AA=0-00012¢ 4 0. 3117
+ . r=0.9997)
2688 5767 +36 2794 103.9
2884 5933 +29 2960 102.6
4
H,0,/POD/GA /
POD 40  /ho POD
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A New Method for Rapid and Automatic Determination of
Peroxidase Activity Based on Ratio of Flow-Injection
Residence Time and Absorbance
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*( College of Basic Medicine and Forensic Medicine Sichuan University Chengdu 610065 China)
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Abstract A formula of E, = kAA/At was proposed for determining the activity concentration ( E_) of the
enzymes based on a flow-injection spectrophotometric system ( FI-SP). In the formula At was the mean
residence time of the sample plug injected in the system and it was in a linear response region of the enzymatic
reaction AA was a response peak at the residence time and k =nV/( AvL) in which V was the total volume
of the connecting pipeline from an injected sample point to a entrance of a flow—ell n was the reaction molar
ratio of enzyme substrate and product & was a molar absorption coefficient of the product v was an injection
volume of enzyme solution L was optical path length of the flow—ell and k became a constant when the FI-SP
system was defined. On this basis by introducing the reaction of H,0,/peroxidase ( POD) /guaiacol ( GA)

into the FI-SP system a new method for rapid and accurate determination of the POD activity was established
without the standard curve. The optimized conditions for this method were as follows: the concentration of
phosphate buffer used as the carrier was 0. 05 mol /L ( pH 5.5) the sampling volume was 40 wL the reaction
coil length was 200 em the H,0, concentration was 1.5 mmol/L.  the GA concentration was 3.5 mmol /L

HCI used as a cleaning fluid was 0.4 mol/L.  the detection wavelength was 470 nm and the product’s molar
absorption coefficient was 0. 0125 L ( mol ¢cm) . The RSD of the method was 0.38% (n =11) the
analytical rate was 40 samples/h the determination range was 450 —7260 U/L the detection limit was 7.0
U/L. Under the optimum conditions and at 60°C  the POD activity in different radishes was determined by
this method and the results obtained here were the same as the results obtained by kinetic curve method.

Keywords Flow injection analysis; Peroxidase; Radish extracts; Guaiacol; Hydrogen peroxide
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