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Fig. 1 Investigation of guaiacol ( GA) fluorescence feature
(a) GA 7 (b) H,0, /HRP/GA

(‘a) Excitation and emission spectra of GA; (b) Fluorescent spectra created by the system at different time.
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Fig.2 Investigation of the linearity between GA concentration and fluorescent intensity
in different spectral bandwidth
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Fig.3 TInvestigation for factors affecting peroxidase ( POD) activity assay
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H,0, H,0, 5 GA 2-GA H,0,
. . HRP 3000 U/L.H,0,/GA 5  GA 2-GA.
GA 2-GA - Ercno
1 POD (n=3)

Table 1  Determination of POD in real samples and recovery test ( n =3)

(

Sample befﬁgthviiﬁﬁng) Hass s dded To(t% /fil)lnd Riﬁ?vvl‘:? Rf“;;)bv)‘”y (%A/l}dl)
) (u/L) (U/L) (u/L)
0 5478 + 111 - -
653 6143 +333 665 101.8
5478 + 111 10,34 1034 6461 +15 1088 95.1 v _343(5)9353 0,995
White radish (10342 +686) ' 2394 7798 £715 2320 96.9 (AF/A: -0, 9952; %0
3339 8717 =523 3239 97.0
4770 10332 +529 4854 101.8
0 479 +37 - -
376 869 +34 390 103.6
685 1140 £53 661 96. 6 444 £35
hear%e;:nelo (3(7)2 i% 2.36 1802 2193 +205 1714 05,1 AR/ :,0;803351; 42139
peels 2599 3047 £37 2568 98.8
3607 4192 +327 3713 102.9
0 1781 =85 - -
320 2097 + 111 316 98.6
1781 +85 601 2407 +29 626 104.1 1720 +52
Green turnip (3653 +239) 13 1604 3355 £59 1574 98. 1 (AF/At 10;8038;7; 16.597
2329 4181 £187 2400 103.0
3058 4919 +383 3133 102.5
0 4451 +15 - -
2019 6566 +248 2115 104. 8
4451 +15 4115 8393 +270 3942 95.8 4081 +242
Sweet potato (6332 £126) 19 5473 9910 =263 5459 g9.7 (AN :9 ;%09979%)+ 1082
7358 11962 +99 7511 102.1
9292 14158 +234 9928 104.5
0 1848 +165 - -
2019 3841 +304 2051 101.6
1706 +96 4115 5944 +25 4238 103.0 1790 +84
Cabbage (3465 +243) 198 5473 7286 =342 5580 102.0 (aF/ar =:) ':%0994907)+ fo. 524
7358 8692 =131 6986 95.0
9292 11428 +802 9722 104.6
0 694 + 44 - -
1890 2512 +113 1818 96.2
694 +44 4115 4804 +199 4110 9.9 AT se s
Potato (1651 £120) 0-51 5214 5775 +388 5081 97.5 5.7424 r=0.9996)
7092 7755 +480 7061 99.6
9107 9985 +434 9291 102.0
. ( POD activity of the sample in unit mass) o
ErA H,0,/POD/GA
Er6a o H,0,/GA 5 (H,0,/GA: 3.0/0.04 3.0/0.08 3.0/0.2
3.0/0.4 3.0/0.6 mmol/L) 2-GA o
20C ( ) £r0y 0.0102 L pmol™ + cm™
(A=0.0102¢ + 0.00224 r=0.9991)., 5 Ercn (0.0122 £0.0031) L pmol™ * cm™;
0.0020 L wmol™ * cm™ Erca o

POD o 5.0 min 0.75 mL
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Fig.4 Effect of concentration of HRP ( a) and ratio of H,0,/GA (b) on aborbance of 2-GA
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A New Method for Accurate Determination of Peroxidase
Activity Based on Fluorescence Decrease of Guaiacol

ZHAO Yang' LI Yong-Sheng'' GAO Xiu-Feng’
'( School of Chemical Engineering ~Sichuan University Chengdu 610065 China)
*( West China School of Preclinical and Forensic Medicine Sichuan University ~Chengdu 610041  China)

Abstract At present the most common colorimetry for the activity determination of the peroxidase ( POD) is
based on the detection of the absorbance of product at 470 nm in a reaction system of the H,0,/POD/guaiacol
( GA) but the shortcoming of the method is that the formed product is not stable and there is the serious
adsorption phenomenon on the cell. To solve this problem a new method was established for accurate
determination of POD activity based on the fluorescent feature of GA. By using standard solutions of
horseradish peroxidase as the test samples and under these optimum conditions such as 0.5 mmol/L of GA
0.5 mmol/L of H,0, pH 6 0.05 mol/L of phosphate buffer solution and the reaction temperature of 20°C
the sample volume was only consumed 20 microlitre at a time the linear response range was 500 — 60000 U/
L (r=0.9993) the detection limit was 385 U/L and relative standard deviation was <2.4% (n =11). The
comparisons for the determination results of the POD activity in the white radish’s extraction solutions were
conducted among our method (9714 +132 U/L) and the colorimetric method ( 9926 +352 U/L) as well as
the recirculating-eatalytic flow analysis (9608 £456 U/L) . The results showed that the mutual consistency is
better.

Keywords Peroxidase; Guaiacol; Fluorescence decrease; White radish extraction solution
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