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Application of Heparin Affinity Column in the Detection of Lactoferrin
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Abstract: Lactoferrin is a kind of active glycoprotein with great nutritional value, which is widely used in infant
milk powder. At present, there is no relevant standard for the determination of lactoferrin at home and abroad.
Heparin affinity column (HiTrap™ Heparin HP column ) or equivalent were applied to the purification process of
lactoferrin before pretreatment. An efficient and convenient method for the determination of lactoferrin in foods
was established. The lactoferrin in the sample was extracted by Na,HPO, buffer solution (0.20 mol/L., pH=8.00+
0.5). The extract was purified by heparin affinity column, washed with Na,HPO, buffer solution, and Na,HPO,~
NaCl buffer solution was eluted and the final volume to 3.0 mL. High performance liquid chromatography
(HPLC) was used with ultraviolet absorption detector(UV) or diode array detector (DAD) at 280 nm, and the
external standard method was quantified. It was the first time to put forward the idea that heparin affinity column
was applied to the purification of lactoferrin before detection. The improved method was suitable for detection of

lactoferrin in detection mechanism or dairy enterprises.
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Table 1 Optimization of gradient elution

At [a1]/min ZNE1% 0.1 % = FRLTRE W %
0 30 70
5 55 45
10 60 40
12 30 70
16 30 70
2 BRE5NH

2.1 JFEEFEER N L
1 g ad PR Zead BT 2R AR SR B RE 7 TR
ik RIE,

6.0

4.5

A sr/mAU
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3.0F
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0 2 4 6 8 10 12 14

fistE] /min
a ARG AL B L LY s b2 AL AR s (i 1 AT
R RNZR, R B R] 6.1 min; (30 2 QR M, DR A R]
4 6.1 min,

B 1 FrEEMEaiERILREaIEE
Fig.1 HPLC chromatogram of lactoferrin with heparin affinity
column cleanup and without
METEE 1 a] DU R ARk o S 2
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2.2 JWEGEARE R I E
1 mL HiTrap™ Heparin HP 2 E R 2L H
AR B E SR L 2.
% 2 1 mL HiTrap™ Heparin HP FFEFEMHENIHKEARFEEN
MZE(n=3)
Table 2 Determination of the bearing capacity of lactoferrin by
1 mL HiTrap™ Heparin HP(n=3)

A g /%
40 50.8
80 71.5
100 93.8
160 94.7
320 97.0
1 000 97.1
5 000 103
10 000 105
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MR 2 AT, YELBE AR EAE RS E] 100 pg
A, 1 mL BEAS Y HiTrap™ Heparin HP JF2 5% A4 4 9]
WCRERIRE] 90 %L L, FUAREE A EAERAE 100 pg~
10 000 wg B, [FISCRTE 93.8 9%~105 %22 8], 54 1R 5
BOR o BRI TR AR S FLAK B Y R
100 pg~10 000 pg Z 0], Um0 A i 32 ey vk Lk
B AR S, TR SR R A1 VR S T
PSRRI 5 S22 0T 38 S8 iR A AR
2.3 WERRERVR AL

WAL R FE AL SS A W3R 3,

#3 WEEMORELLE(n=3)

Table 3 Optimization of phosphate buffer concentration(n=3)

WK WAk i/

(mg/100 g) BERRER pH {H (mol/L) [ /%
30 7.0 0.05 80.2
30 7.0 0.1 89.1
30 7.0 0.2 90.5
30 7.0 0.4 0
30 7.0 0.8 0

®5 ERREREMUR(0=3)

Table 5 Optimization of NaCl concentration(n=3)

Wit /mg YRR pHME  NaCl ¥/ (mol/L)  [RINCR/%
0.3 7.0 0.25 0
0.3 7.0 0.50 23.2
0.3 7.0 1.0 96.4
0.3 7.0 2.0 97.8

5 AFITFHLE R RSB ORAF , O RE 1.0 mol/L 1Y
NaCl /A BE e
2.6 VR pH (EREAL
Ve pH E RIS R IR 6.
F6 AR pH R FR(n=3)
Table 6 Optimization of phosphate buffer pH(n=3)

W mg  NaCl¥REE/(mol/L) VR pHAE  BINCH/%
0.3 1.0 5.0 94.9
0.3 1.0 6.0 95.2
0.3 1.0 7.0 96.4
0.3 1.0 8.0 98.0
0.3 1.0 9.0 97.6

M 3 BT, B IR 2 nP ok BE B
ARSI E AR B, S RRRZE il v FE T 3]
0.4 mol/L I, [MTSE3 Ay O, i3 5 L R AR P R Fof e 1
PR 0.2 mol/L,  [RII K BRAEIZHEBE T H AR
WFEAYZR B D AT SR 2K
2.4 WEEREL pH (AL

WML pH (EAILIEEEAR WL 4.

R4 BBRZEME pH AR (0=3)
Table4 Optimization of phosphate buffer pH(n=3)

BRI BRI/

(mg/100 ) (mol/LL) WERER pH 1 [/ %
30 0.2 50 723
30 0.2 6.0 85.3
30 0.2 7.0 90.5
30 0.2 8.0 91.3
30 0.2 9.0 87.6

M 6 IRFG L5 T AT LIS, AN pHAE T, [T
SRR 94.9 9%~98.0 %, t5 i AE AR ARAE YA X AH 22
3.2 %, ik e H LT pH=8,

2.7 FE SRRV AAR I
JHF 2R R A AR AR ) I 45 SR 2 7
*7 FEFMAERBRERINE n=3)

Table 7 Optimization of elution volume(n=3)

PREEUREE/ Frkplg EARW THEE UER

VA BRA SACRH ju|

%51 mL 818.4 50 129 20 6.34 63.4
%52 mL 427.3 50 129 20 3.31 33.1
%5 3 mL 39.2 50 129 1 0.015 0.15
% 4 mL 0 50 129 1 0 0
%5 mL 0 50 129 1 0 0
% 6 mL~

%8 il 0 50 129 3 0 0

T 4 AT, Bl B 2% pP pH (A ARG, ik
RTINS RS, FEREEAE 72.3 %~91.3 %2 [H], Y4
WERRZE P pH {HN 8.0 B FISCR Ryt ke, [RIE I pH
{H~ BbRIERHT B2 B b 45 Gk
2.5 VEMERERREE LA

VOB R FE AL S5 R L3R 5

JNFE 5 AT, B NaCl e BE B9340, DR AH R
Hihno B NaCl A R T 2Lk MR R
et o {H 2.0 mol/L 1) NaCl %55 1 iR (34 S ity 46

FH# 7 Al 1 mL $A% 19 HiTrap™ Heparin HP Ji-
FoR AR, FLEREE A _LAE A 10 000 pg B, UCE 2
A5 1 mL A3 2 mL PRI FLAER (R A DR R
iKF] 96.5 %L I, 5 3 mL Ve - LR AR F VR
RN 0.15 %, 45 4 mL, %5 5 mL, %5 6 mL~8 mL AYPERE
VR AASHI 38 LA B 11, AR v o e IR VR R
HIAEFA 3.0 mLo
2.8 AHIHZRFEAAEERER LU

H 2R A PERE RY FLAR 2 SR L3 8.
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Table 8 Comparison of the properties of homemade heparin affinity columns(n=3)
ES I 1/% [ 2/% [ 3/% S35 IR % AT A2/ %
T 4 R SR 99.2 96.4 97.3 97.6 1.4
HiTrap™ Heparin HP JIF 2% 3£ FkE 102.4 98.6 100.2 100.4 1.9

H#% 8 N, TEAHRI RIS A PF T s = i
e A BR 2 ) A S 6 g A A SR AR S 34 [ 3y
97.6 %, FiX}AH2% 1.4 %, HiTrap™ Heparin HP 3£
FE B EICR 1004 %, AHXFAHZE 1.9 %, AL L3
FEIT R [R) 278 %) JFF 28 2 AR AT DAl T3 A 5 i v
FHTZLERAE H ROAN

3 &

AR SCE U W T 2R S AR o B LR B Bk
T HTAL P R 1t4tzF%ﬁu&I$ﬂ$I@%ﬁ-mﬁﬁ
h R FLER R A B TR A ANV (0.20 mol/L,pH=
8.00+0.5) #EHL, HlTrapTM Heparin HP 1 mL A& (1 35 il
2 FRBE R S NS E LS, B, Sl B A
T EASIONE  BEIR A A - AL AV (BEIR A
0.05 mol/L, NaCl 1 mol/L,pH=8.00+0.5) Vit , I E AR =
3.0 mL, FHLINE . A5 5 SCEk i E 1 s AE L,
FLA R ARG AT (8 (a7 5 FEIRT  d ML
FAUE E Y OCF, e 2 H AT FLER A B H R AT
%
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