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Abstract

A new system for the determination of horseradish peroxidase concentration by 2,6-di-(2-py-
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ridyl)-4-picolinic acid (ligand L)-H,0,-HRP was proposed for the first time. The spectral changes of
ligand L system catalyzed by HRP for H,0, oxidation were investigated by UV method. At pH = 7.2
and 25°C, the ligand L concentration is 6 x 10-¢ mol/L, H,0, concentration is 1 x 10-¢ mol/L, the
regression equation is A = -0.0034x + 1.072 and the linear correlation coefficient is 0.9909. The
detection range of the system can reach 10-8~10-° mol/L. This method has high sensitivity, simple
operation, strong anti-interference ability and good stability. It can be used as a new method for
the detection of free HRP enzyme and has practical application prospects.
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1. 5|15

BRI AL Yl (Horse Radish Peroxidase, faifk HRP) & —Fh & M0 R bR A 2 &8, s
M. T AAERER, BEMSTEARNT SEIZ 5 4F F LA 2 5 & RUEY, #m A T & Tk, 5K
B WrRAG SREESER. OCT HRP B9E, HHTEI S ROGERR E A R A AR, HAR 2K
FUE AN HCHER, AR T4 . HPLC R iR E Rk 2 H R BUZ WK, S tAEx ZH31[1] [2].

ZIRILRE AT AP R ZHOTIE 68 B AR A IR R Re 71, HCAE R R BN =S BIA
HA[3] [4]. TR, —BRMLRERT VIR MG IR 2 B IR 00V, 1R T 2 TR Hi
TR 23RN [ AL S TR A AT )iz ISR AT (5] [6] [7] [8] [9]. fE= 4" A E Gl NFRIERT LI 25 Fh | M™
PR & I, JETTE 2 P M B &, T R B REVE T 390 KIS, 5 SHEM KT
RAFBEAE[10] [11]e ASCHE IRFEH 2,6- —-(2-MLIEFE)-4-IEIE R (B4 L, 4544 WLIE] 1)-H,0.-HRP 14 %
MI5E HRP B HIHTA R o 75 pH 7.2 IBERR SR G2 pP i, DUBIR I S AL i (e Ao S S B A L
TE BRI F=4, 38 5 A 22 58 AR P AR Ak DU s AR I SE A I BR . Ticik L 5 T A ek, Hfes:
I ) 26 REVE T KA HRP /EHT, 5 HRP s fE A pH Y B4 ITEE .
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Figure 1. The structure of 2,6-di-(2-pyridyl)-4-picolinic acid
B 1. 2,6-Z-(2-LHE £)-4- A iE FRER 54

H AT AR 2,6- (2Rt i 55)-4- I g FF R FE T 460 HRP B IO 7 A SC L UV-Vis SR E HRP
AL H0, FALECAR L MR R . S5 R BIZA R ) HRP B /e v R i, e viitlak, sEHiikm Bz
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SE o ATTIET T8 HRP AR, BRAEfieE, AR TEA L. il MBI LR SR T4 fir
A5 B A 2 U8, TN HRP I 4 FE AN 52 B 5201 FI (5 BN 2 R %

2. SCIGER4Sy
2.1, SCIRFI S EE

2,6- - (2-NH e L) -4- M nE R, AR I EAb MIBE(HRP), B4 T 30% H,0,, NaOH, KOH, NaHSOs,
TR, Hral, PERui TR A PRA T . TU-1901 484k - A WOGAY, JbatEHTiE A G IR FTEA T .

1) 2,6- - (2-MHLmE 5)-4-NHk g F R VAV : AERAPREL— 2 ARG L, b0 pH 7.2 BRI, 5 250 mL
AR, EABIRENS x 107 mol/L FIER, HIRAAF, MBEAANRIRENESAEH . 2) iRt A
BT AEFFREL— 2 & HRP 3 T7K, B\ 250 mL &, FflK 1 x 107° mol/L fI¥E, A
ACURFETIRAE, PR AR FEAL 5 B A

2.2. SKBTE

3 LA pH 7.2 BERRZE PP RATK 2 L, F3#E 200~400 nm i Bl R4 L AT HRP B4R AMGIE . [E &
BofA L R EE N 1 x 107° mol/L, H,0, FIE At &, Bl RAKE R HRP, IR 28 SR s 5 i
et TAErhZR, T FRAGIPE .

3. LG R
3.1. &S HRP Bk Z ARSI U E

Kl 2 IR, HRP BLKCAE L-HRP-H,0, 1A 2 5 AN IO G . HRP BELE 58 AP X 0 B 2 i ilie. e
A L 7R AN X A B3R AW AL, 23 I8 STHR[12] AT LAFHE T 210~260 nm Ak MR I SR 1 Bk L S 28 (-1,
52 0 RIITE 366 nm AbAT 5RTE e R HIE . fERCAAR L 5 HRP IRFZ /N T 100:1 B, oA )28 A sl
Fr78 75, 210~260 nm i [l P (14958 SISO O o F R RT 6, 6T RECAAR L-HRP-H,0, &, MREC A S (K
T-100:1), TS AF A ERER I HRP B IR

3
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C (B2fk L) =6 x 10 °mol/L, C (HRP)=1.76 x 10 'mol/L, C (H,0,) =1 x 10*mol/L, J S5 [d 0.5 h
1) figfk; 2) Bk L-HRP-H,0,; 3) HRP

Figure 2. UV absorption spectra of ligand L, HRP and ligand L-HRP-H,0, system
2. Btk L. HRP LURECHR L-HRP-H,0, 4 R AU K IMNRUL A 1
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3.2. ECfAIR B XA RIS E R

] 3 ISR FEMR L RITCAA L VA Frill A5 i SR A e B . BEETCAR L I ANIREERIBG N, A& R
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R ST o 7 IR R S R A AR L 5RO R B B IEAE 9K

3 3
25 25 F y =0.0172x +0.1479 o
R2=0.9837
2+ 2 L
£
G215t
< 1.5 <
1 br
0.5 F
0.5
O 1 1 L L 1 1 L
o B
200 250 300 350 400 0 20 40 60 80 100 120 140 160

C,/10xmol/L

1-9: C (ftfk L)=1.4,1.2, 1.0,0.8,0.6,0.4,0.2,0.12, 0.06 (x10™* mol/L)
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Figure 3. Effect of ligand L concentration on ligand L-HRP-H,0, system
[E 3. BLi L KB XEC L-HRP-H,0, 1k ZHI 5201

3.3. kR K REE]

A RO E IR RIR S, WEE) . WKEE. pH. N, WS, SN FEAELE KR, K R1
WG IRIE NN, ERT 10 min JLSF24%: . {H 20 min 2 )5, NN ngEs, #hE TP, WK 4. A3
SEU A RIEERE, 24 h WG AREE, WE 1.

1
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Figure 4. Reaction process of ligand L-HRP-H,0, system
& 4. B4 L-HRP-H,0, ik R R RI#HFE
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Table 1. Time stability of ligand L-HRP-H,0,
= 1. BK L-HRP-H,0, A R EVETEIRE 14

Fif 8]/h 1 3 5 8 18 20 24

A235 nm 0.931 0.932 0.930 0.933 0.932 0.931 0.930

3.4. mEF pH MHERK TR

I BE AN R R S L3, 1T HL S R AR E 1. HRP B BLAE 40°C A N HLBUE B, B iR I
SSDEFRA FrHETE, HAM TR E . A& RAERIR T A2 SR AER, H=REIEEOT
REJTAE, WSRO AR SR T AT

HRP HEALAE Bt pH 2 b PRk g et . Foidk L e R RIS, fERRIERT 2V TA L
W SBARCAR L AE pH = 7.2 OGS BRIE IR R R R AF, 2% pH e HRP (AL SN (1 3 pH Y
Rz AR 8 pH E N 7.2

3.5. ¥R

] 5 SRR E LA L AR ANRIORIE, BE S HRIE E KRR E .. SRER, KA LIKRE
N 6 x 107° mol/L I IAE MK T 0.15, IKFE#E— B R FECEINEOE LT 0.1, RZEBHOK, KENEUE
TR . PR R A LR BN T 6 x 10° mol/L.
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Figure 5. UV absorption spectra of ligand L
[ 5. BCiF L BVERIMRUBLTE

3.6. T1EfHZk

K 6 2Rk L-HRP-H,0, 1A R 7E 235 nm K T HRP B T/E#Zk. M TAEMZ L&, WO
JiEl 0.8~1.2, [HIHJFEA A = —0.0034x + 1.072, FHLRMAICRECH 0.9909. FifAk L-HRP-H,0, & & X+
HRP ({46 176 B AT ik 107°~107° mol/L, REUER, #RAEMME, H&—aln A . %8 LR ik,
FAE R, HE AR ZE N 4.05%, RIA RS R AT,
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Figure 6. UV working curve of ligand L-HRP-H,0, system
6. AL L-HRP-H,0, i R £/ T1ERTZ%
4. &5ig
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