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FOOD COMPOSITION AND ADDITIVES

Deter mination of Immunoglobulin G in Bovine Colostrum and
Milk by Direct Biosensor SPR-Immunoassay
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ENRICO L. FiLONzZI

Biacore AB, Box Hill, Melbourne, Victoria 3128, Australia

An automated biosensor surface-plasmon reso-
nance-based assay was developed for the determi-
nation of immunoglobulin G (IgG) in bovine milk
and colostrum with either goat or rabbit antibovine
IgG or protein G used as detecting molecule. The
method is configured as a direct and nonlabeled
immunoassay, with quantitation against an authen-
tic IgG calibrant. Whole colostrum or milk is pre-
pared for analysis by dilution into buffer. Analysis
conditions, including ligand immobilization,
flowrate, contact time, and regeneration, were opti-
mized, and nonspecific binding was evaluated.
Performance parameters included working range
of 15-10 000 ng/mL, method detection limit of

0.08 mg/mL, overall instrument response
reproducibility relative standard deviation (RSDR)
of 0.47%, mean between-run RSDr of 10.5% for
colostrum, and surface stability over 200 analyses.
The proposed method was compared with inde-
pendent alternative methods. The technique was
applied to the measurement of IgG content during
early lactation transition from colostrum to milk, as
well as in consumer milk, colostrum, and
hyperimmune milk powders.

agammaglobulinemic at birth, and passive immunity de-

pends entirely on the absorption of maternal colostral im-
munoglobulin (Ig) antibodies during the early neonatal pe-
riod (1-6). The principal 1g glycoprotein in bovine colostrum
and milk is 1gG (>80%), of which serum 1gG; dominates,
with a minor contribution (ca 10%) from an I1gG,
isotype(1, 2, 5, 7-9). Therelatively highlevelsof IgGin early
bovine colostrum thus provide an essential source of this nu-
trient to the calf immediately following parturition and until it
can establish immunosufficiency. Severd factors, including
individual variation, breed, parity, and lactation, influence the
concentration of 1gG in bovine colostrum (1, 2, 5), athough
pathol ogies may a so have aprofound effect (6). Although the

In contrast to human neonates, caves are
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commercial milk supply should be colostrum-free (9), there
has been significant interest in col ostrum-supplemented prod-
uctsbased on the alleged prophylactic and immunotherapeutic
benefits of absorbed IgG. Thus, colostral milks from both im-
munized and nonimmunized herds have been processed into
hyperimmune products designed for pharmaceutica and
nutraceutical usage (10).

Whether intended for protection of the commercia milk
supply, physiologica studies of ruminant colostrogenesis,
lactation and neonatal absorption, or in support of clams
made for colostrum-derived products, reliable anaytical tech-
niques are required for the measurement of 1gG. Immuno-
chemical techniques have generally been used for analysis of
IgG in colostrum and milk, including immuno-
nephelometry (11-13); microparticle-enhanced immuno-
nephelometry (14); single-radia immunodiffusion (sRID;
1, 3, 4, 7-9, 12, 15-21); and enzyme-linked immunaosorbent
assay (ELISA; 8, 10, 22-24). Alternatively, nonbiospecific
eectrophoretic (PAGE, |EF, CE, CZE) and high-performance
chromatographic (RPLC, HIC, IC, FPLC, SEC) techniques
have been used for determination of bovinewhey proteins, in-
cluding 1gG (16, 25-30). Although immunoaffinity chroma-
tography (IAC), using either immobilized antibodies or
Fc-binding proteins such as protein G has been used predomi-
nantly for the purification of 1gG fractions, biospecific anayt-
ical applications are also emerging (10, 27, 30-32).

Recent developments in affinity-based immunosensor
techniques exploit the potential for label-free analyte detec-
tion and quantitation through coupling of the
antibody—antigen interaction via an optical, piezoelectric, or
electrochemical signal transducer (33). Optical biosen-
sor-based techniques using surface-plasmon resonance (SPR)
detection of binding eventsin real-time areincreasingly prev-
alent, and general principles have been reviewed (34, 35). Al-
though applied predominantly for analysis of binding kinetics
and specificity, the technique has also been used for concen-
tration assays by either end-point or rate-based techniques.
The prerequisite covalent immobilization of acceptor ligand
to the extended carboxymethylated dextran transducer surface
is commonly achieved by carbodiimide-amine coupling
chemistry, yielding a random orientation of ligand (36). Al-
though there are several applications for milk systems target-
ing residues and vitamins, the technique has not generally
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Figure 1. Sensorgram of goat antibovine IgG immobilization over CM5 sensor chip. Amount immobilized ca

16 ng/mmz.

been applied to the quantitation of bovine Ig. Nevertheless, it
has been used in probing neonatal Fc-receptor:1gG interac-
tions (37), Kkinetics of glutathione S-transferase
(GST):anti-GST 1gG binding (38), and serum 1gG antibody
activity (39). A recent study has reported the application of
SPR-immunoassay for quantitative detection of potential
plant protein adulterants in milk products (40).

We describe abiosensor SPR-immunoassay format for de-
termination of bovinelgG and itsapplicationto early lactation
colostrum, milk, and commercialy available products con-
taining elevated 1gG content.

Experimental

Apparatus
(a) Biacore® Q—Biacore AB (Uppsala, Sweden).
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(b) Variable volume  micropipets—10-100 and
100-1000 pL, 1-10 mL.

(c) Graduated tubes—10.0 mL polystyrene, disposable.

(d) Volumetric flasks—>5, 10, 50, 100 mL.

(e) Microtiter plates—96-well, polystyrene (No. 650160;
Greiner, Frickenhausen, Germany).

(f) Vials—1.5 mL, Eppendorf, polystyrene (Biolab Sci,
Auckland, New Zealand).

Reagents

(a) Antibodies—Goat antibovine 1gG (H+L; No.
6030-01; Southern Biotechnology, Birmingham, AL); rabbit
antibovine 1gG (whole molecule; B5645; Sigma, St. Louis,
MO); chicken egg-yolk antibovine IgG (AgResearch, Hamil-
ton, New Zedland).
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Figure 2. Sensorgrams of bovine IgG standard (10 ug/mL) over immobilized ligands.

220z 1snbny 9| uo senb Aq G/69595/98¢/2/98/8101e/or0R /W09 dnodlwepede//:sdiy woly pepeojumoq



388 INDYK & FILONzI: JOURNAL OF AOAC INTERNATIONAL VoOL. 86, No. 2, 2003

676

576

476

376

2716

Response (RU)

176 —

76—

-24

t t t
0 2000 4000 6000 8000 10000
Concentration (ng/mL)

Figure 3. Typical calibration curve of SPR response vs
bovine IgG (duplicate standards).

(b) Binding protein—Protein G, lyophilized (No.
17-0619-01; Amersham Biosciences, Uppsala, Sweden).

(c) 1gG.—BovinelgG (No. G5009; Sigma).

(d) Amine coupling kit.—(Biacore AB).

(e) Sensor chip.—CM5 (Biacore AB).

(f) Running buffer.—10mM HEPES, 150mM NaCl,
34mM EDTA, 0.005% surfactant P20, pH 7.4 (HBS-EP,
Biacore AB).

(g) Immobilization buffers—Sodium acetate (10mM,
pH 4.7 and 5.0).

(h) Regeneration reagent.—Phosphoric acid (10 and
100mM).

(i) Water.—Purified to >18MQ.

Immobilization

Antibody or binding protein immobilization to a CM5
4-flow cell sensor surface was achieved by amine-coupling
under instrument control at 25°C. Briefly, the designated flow
cell was activated with an N-ethyl-N’-(dimethylaminopropyl)
carbodiimide and N-hydroxysuccinamide (EDC-NHS) re-
agent (5 uL/min, 7 min). Goat antibovine IgG (25 pg/mL in
immobilization buffer, pH 5.0), rabbit antibovine 1gG
(35 pg/mL in immobilization buffer, pH 5.0), chicken
antibovine 1gG (25 pg/mL inimmobilization buffer, pH 5.0),
or protein G (300 ug/mL in immobilization buffer, pH 4.7)
were separately immobilized to the appropriate activated flow
cdl (5 pL/min, 7-10 min). Findly, unreacted ester
functiondities were deactivated with ethanolamine (1M,
pH 8.5, 5 uL/min, 8 min). Final immobilization levelsin reso-
nance units (RU, where 1 RU = 1 pg/mm?) were determined
from the sensorgram. Following immobilization, the chip was
stored between analyses over dessicant a 4°C in a sealed con-
tainer.

Standards

The bovine serum y-globulin standard was used without
spectral correction for protein (AbSygo,m), based on the sup-
plier claim of ca99% IgG electrophoretic purity.

(a) 19G stock—40 mg/mL; 400 mg lyophilized IgG was
dissolved in 100 mL phosphate buffer (50mM
NaH,PO, H,0, pH 6.5). 250 uL aliquotswere stored at —20°C
until required.

(b) 1gG intermediate |.—400 pg/mL. 100 uL of stock (a)
was diluted to 10.0 mL in HBS-EP buffer.

(c) 19G intermediate I1.—100 pg/mL. Intermediate | (b)
was diluted 1 + 3 with HBS-EP buffer.

(d) IgG calibrants—10 000, 5000, 2500, 1250, 625,
312.5, and 156.0 ng/mL. Intermediate Il was serialy diluted
with HBS-EP buffer.

Sample Preparation

Raw bovine milk was collected from a single 4-year-old
Jersey (2nd calving) between days —1 prepartum and +20
postpartum. Aliquots (1.0 mL) werediluted 1:100 in HBS-EP
buffer, divided into 1.0 mL aiquots, and frozen (—18°C) until
analyzed by SPR-immunoassay. In preparation for analysis,
aiquots were thawed at 37°C and further diluted to a fina
1:10 000 (<day 1 postpartum) or 1:1000 (>day 1 postpartum)
with HBS-EP buffer.

Consumer whole (3.3% fat) and skim bovine milks (0.1%
fat) were retail purchased and directly diluted 1:1000 in
HBS-EP buffer. Caprine, ovine, and equine milk samples
were diluted 1:500; human milk 1:100, in HBS-EP buffer.
Spray-dried, skimmed colostrum powders were prepared
1:10in phosphate buffer (50mM NaH,PO,-H,0, pH 6.5) with
incubation for 2 h at 37°C, and aliquots were frozen (-18°C)
until analyzed by SPR-immunoassay. In preparation for anal-
ysis, aliquots were thawed at 37°C and further diluted with
HBS-EP buffer to a final 1:50000 dilution. A typica
hyperimmune powder was dissolved directly in HBS-EP
buffer to afinal 1:5000 dilution.

Analysis

Reagents and immobilized sensor chip were alowed to
equilibrate to ambient temperature before use. Calibration
standardsand sampleextracts (200 uL) weredispensed (in du-
plicate) into the appropriate wells of a96-well microtiter plate
and sealed with adhesive foil. The instrument system was
equilibrated with HBS-EP buffer and analysis was initiated
under previously optimized conditions (flow rate: 20 puL/min,
contact time: 180 s). Regeneration was typically achieved
with 20mM phosphoric acid (flow rate, 50 pL/min; contact
time, 4470 s). The response at 40 s after commencement of
the dissociation phase, relative to the baseline sampled 10 s
before sample injection, was used for quantitation.

Each injection cycle required ca 8 min, with a complete
96-well microtiter plate completed in ca 18 h, including sys-
tem equilibration and duplicate calibration.

Alternative Analysis Techniques

Affinity-LC was performed on a Hi-Trap Protein G col-
umn (Amersham Biosciences) as described previ-
ously (27, 30). RID using a commercial kit (RN 200.3) was
used as prescribed by the manufacturer (The Binding Site, San
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Diego, CA), and an automated nephelometric technique used
as recently described (13).

Results and Discussion

1gG specific surfaces were prepared by amine coupling of
ligand, following preliminary experiments to establish opti-
mal electrostatic ligand adsorption conditions. Surfaceimmo-
bilization levels attained were ca 12 000 RU (ca 80 fmole) for
goat anti-lIgG, 10000 RU (66 fmole) for rabbit anti-1gG,
8000 RU (53 fmoale) for hen egg anti-lgG, and 2600 RU
(86 fmole) for protein G. A typical immobilization procedure
isillustrated in Figure 1 for the generation of agoat antibovine
109G specific surface.

All 4immobilized ligands bound bovine IgG, asillustrated
with a standard in Figure 2. Each sensorgram illustrates the
SPR response due to mass concentration changes during both
association and dissociation phases of the interaction between
immobilized ligand and bovine 1gG.

Significant binding responses (800-1600 RU) were ob-
tained with goat and rabbit antibovine 1gG as well as pro-
tein G. However, despiteits comparableimmobilization level,
chicken antibovine 1gG yielded a relatively low binding re-
sponse (ca 100 RU). Although a concentration assay was fea-
sible, it was decided not to proceed with this ligand.

A calibration curve of response against linear 1gG concen-
tration is shown for goat antibovine 1gG in Figure 3, illustrat-
ing an assay range typically dependent on both concentration
and affinity for ligand. With the high ligand immobilization
levels achieved, anaytical sensitivity (lope) was greatest at
lower 1gG levels (<1 pg/mL), while increasing saturation of
binding sites at higher analyte levelsled to acharacteristic re-
duction in sensitivity.

Theextent of nonspecific binding of sample componentsto
the carboxymethylated dextran (CMD) surface was estab-
lished with colostrum at various dilution level sinjected over a
nonimmobilized reference flow cell. Although nonspecific
binding was detected (20-50 RU) at low dilutions, binding at
analyticd dilution levelswas <10 RU and considered negligi-
ble. The ionic strength of HBS-EP buffer (150mM NaCl) is
known to minimizethe predominantly el ectrostatic adsorption
of sample-matrix proteins binding nonspecifically to the hy-
drophilic CMD surface. The potential for nonspecific binding
was further evaluated with serial dilutions of colostrum
(1:20 000-1:320 000) in buffer. The normalized dilution re-
sponses for both colostral and standard bovine 1gG areillus-
trated in Figure 4 over agoat antibovine |gG immobilized sur-
face. Drift due to potential sample-matrix interferences is
minimal, indicative of negligible nonspecific binding as well
as verifying ligand specificity.

To further confirm binding specificity, competition experi-
ments were performed for each binder. After establishment of so-
Iution equilibrium of colostral 1gG and ligand, inhibition of surface
association was monitored over the same immohilized ligand and
was >95% for both protein G and goat antibovine I1gG.

Instrument limit of detection [mean response plus 3 x gan-
dard deviation (SD)] was determined from the replicate, be-
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Figure 4. Dilution series for bovine IgG standards (0)
and colostrum (A) over goat antibovine IgG surface.
Response (RU) and IgG concentration are normalized.

tween-run response of buffer and measured 16.8 ng/mL. The
method detection limit (SD x t, oq1) Was estimated from the
replicate andysis of acommercial milk sample containing alow
19G content (0.81 mg/mL) and measured 0.08 mg/mL (n = 10).

Instrument precision was estimated from aggregate dupli-
cate-well analyses over the 3 immobilized ligands and mea-
sured 0.47% relative standard deviation (RSD). Within-run
assay precision (RSD,) for high 1gG-level colostrum,
colostrum powder, and low 1gG-level mature milk over a
goat antibovine |gG surface measured 1.49, 2.68, and 3.54%,
respectively. Overall between-run assay precision (RSDg)
over goat antibovine IgG, rabbit antibovine 1gG, and protein
G surfaces for these samples was 12.60, 10.52, and 12.73%,
respectively.

The active surfaces were durable over at least 200 injec-
tions, with atypical binding capacity decrease of cal RU/cy-
cle, whichillustrates astableimmobilized ligand and an effec-
tive regeneration protocol.

Changesin 1gG content during early bovine lactation were
investigated in the milk of an individual anima from
precolostrum (—6 h) to mature milk (+20 days) postparturition.
Table 1 compares the data obtained from analyses over the
3 immobilized ligands, and Figure 5 illustrates the compara-
tiveresultsof affinity-LC and RID analysesagainst the overall
mean SPR-immunoassay data.

Based on 2-way analysis of variance (ANOVA), biosensor
analysisover the 3ligandsyielded statistically equivalent data
(F =1.84, P=0.188), while the overall mean datadid not dif-
fer significantly from affinity-LC or RID (F = 0.45, P =
0.645), despite these methods using different recognition mol-
ecules, standards, and calibration techniques. The equivalence
of datafrom such independent analytical methodsindicatesan
unbiased estimate of 1gG level in fluid milk and colostrum.
Figure 5 illustrates the significant physiological response to

220z 1snbny 9| uo senb Aq G/69595/98¢/2/98/8101e/or0R /W09 dnodlwepede//:sdiy woly pepeojumoq



390 INDYK & FiLONzI: JOURNAL OF AOAC INTERNATIONAL VoOL. 86, No. 2, 2003

Table 1. Comparison of lactation IgG content over
3ligands? mg/mL

Day Goat anti-lgG Protein G Rabbit anti-IgG
-0.25 60.10 54.85 52.20
0.5 9.95 8.66 9.25
1 2.76 2.40 2.33
2 1.70 1.42 1.48
3 1.35 1.09 1.15
5 0.93 0.73 0.79
7 0.88 0.68 0.76
10 0.61 0.47 0.52
15 0.54 0.41 0.45
20 0.57 0.44 0.51

2 Data are means of replicate determinations over each surface
ligand (n = 2).

parturition, with ca 100-fold decrease between early
colostrum and mature milk.

Skim colostrum and whol e hyperimmune milk powders, as
well as retail fluid milks, were analyzed by the described
SPR-immunoassay technique. The data appear in Table 2,
along with comparative data against affinity-LC, RID, and
nephelometry.

Despite fundamentally different analytical principles, the
4 techniques were generally comparable, although Tukey’'s
honestly significantly different (HSD) post-hoc comparison
revealed that SPR-immunoassay yields results lower than af-
finity-LC and higher than RID, but equivalent to
nephelometry.

70

40

IgG (mg/mL)

30

20

Pooled raw bovine, ovine, and caprine milk, as well as
equine and human milk from individual donors, were evalu-
ated for 1gG content by the described biosensor method over
both goat antibovine IgG and protein G. Results are listed in
Table 3.

Although the goat antiserum isimmunospecific for bovine
19G and displayed minimal binding of 1gG from other species
milks, the class-specific protein G ligand provided estimates
of milk 1gG content in the 5 species surveyed.

The sensitivity, specificity, and quantitation range of
biospecific methods are generally determined by
ligand—analyte affinity, and an optimized SPR-immunoassay
assay therefore relies predominantly on appropriate ligand se-
lection and immobilization chemistry, aswell as buffer condi-
tions, contact time, and regeneration protocol. Theapproachis
unigque among hiospecific techniquesin its reliance on multi-
ple regeneration, effected via disruption of noncovalent
ligand—analyte interactions at the sensor surface. Three bo-
vine-1gG ligands, evaluated as potential detection systems,
provided comparabl e performance parameters, stable surfaces
under multiple regeneration conditions, low detection limits,
and minimal nonspecific binding at the high sample dilution
levels fecilitated by the inherent sensitivity of SPR detection.

Polyclonal goat and rabbit antibovine 1gG antibodies and
protein G exhibited comparable specificity for anayte, even
though, as an Fc-binding protein, protein G is unable to dis-
criminate between 1gG sub-classes (41, 42). Despite a high
immobilization level, avian Ig (IgY) unexpectedly failed to
bind effectively with bovine 1gG when compared with other
ligands, since this antibody has been found useful in other
biogpecific bovine IgG applications (13, 24, 42).

Of potential significance isthat reported 1gG levelsin bo-
vinemilk have generally been based on techniquesthat rely on
different serum IgG standards and antisera raised against se-

—6 T =L

-1 2 5

8 11
Day postpartum

(e S A
14 17 20

Figure 5. Variation of IgG content during early lactation of a single cow by SPR-immunoassay (A), affinity-LC (¢), and

RID (D).
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Table 2. Method comparison of IgG content®”

Sample SPR Affinity-LC RID Nephelometry
WM 0.48 1.20 0.30 ND

WM 0.54 0.49 0.50 ND

SM 0.46 ND 0.40 ND
WMP 2.73 4.00 2.00 ND

CP 112.1 158.4 95.0 120.0

cP 118.8 161.1 110.0 129.0

CcP 111.4 161.1 90.0 114.0
HIMP 4.00 ND 4.30 ND

@ Data are means of replicate determinations (n > 2).

® WM = Liquid whole milk (mg/mL); SM = liquid skim milk (mg/mL);
WMP = whole milk powder (mg/g); CP = colostrum powder (mg/g);
HIMP = hyperimmune milk powder (mg/g); ND = no data.

rum rather than milk 1gG. The influence of these factors has
previously been studied with RID and ELISA. Such findings
lead to the suggestion that serum 1gG may contribute to an
underestimation of milk 1gG as a direct consequence of the
different 19gG;:19G, ratios in bovine serum and colostrum or
milk, regardless of antibody source (8, 9). Nevertheless, con-
sistent with most analytical methods reported, the presently
described biosensor-SPR technique has used commercialy
available polyclonal goat and rabbit antibovine, affin-
ity-purified serum 1gG immunogen, and recombinant protein
G (minus abumin-binding region), together with purified bo-
vine serum |gG as assay calibrant.

Recent studies comparing analytical methods for the deter-
mination of milk 1gG have revealed evidence of method vari-
ability between nephelometry, ELISA, and RID (13). It has
also been reported that the estimation of bovine IgG content of
human breast milk by RIA, competition, or sandwich ELISA
techniquesis method-dependent, despite the consistent use of
rabbit antibovine I1gG (43). ELISA and RID have been com-
pared with different immunoreagents (8), whereas RID was
found comparable with electrophoretic techniquesfor 1gG de-
termination in equine colosirum (16). Affinity-LC was report-
edly biased high compared with ELISA during the determination
of 1gG content of commercid colostrum products (10).
Quantitation of bovine IgG by reversed phase-L C has been com-
pared with affinity-LC, SDS-PAGE, and RID (30). Pesk asym-
metry under affinity-L C conditionsrevealed astructural integrity
of 1gG dependent on product processing conditions (27).

Despite the fundamental differences among the
4 independent analytical techniques used here (SPR-
immunoassay, RID, nephelometry, and affinity-L C), the pres-
ent study has shown reasonable intermethod agreement, sug-
gesting that each canyield areliable estimate of IgG content in
milk and colostrum. Nevertheless, it is imperative for any
immunoassay that the extent of potential nonspecific binding
interferences be revealed, especialy for label-free detection
systems such as SPR-immunoassay or affinity-LC. The high
sample dilutions facilitated by the inherent sensitivity of SPR

detection, and the ability to perform comparative binding ex-
periments over a reference surface, provide the described
biosensor technique with the capability of both evaluating and
minimizing nonspecific binding.

It has generally been reported that col ostrum and milk may
be assayed whole, rather than fat-free or as whey during 1gG
determination (1, 7, 15, 16, 18-20), and this protocol has been
adopted during the evaluation of the SPR-immunoassay. In
this study, 1gG content in mature bovine milk ranged from
0.35to 0.80 mg/mL, which compares with literature values of
0.2-1.8 mg/mL obtained by a variety of analytica techniques
(9, 13, 14, 18, 20, 44). The concentration of 1gG has been con-
sigtently demonstrated to be high in mammalian colostrum,
with arapid decline through the transition to mature milk. Inthe
case of bovine colostrum, 1gG levels at Day 1 postpartum have
reportedly ranged widely from 30 to 110 mg/mL, thereafter re-
ducing to mature milk levelsof 0.5-1.4 mg/mL after ca15 days
(8,9,13,18, 21, 44). The present biosensor-SPR-based study of
asinglelactating cow provides data consistent with this signifi-
cant tempora relationship, with 1gG levels of 55-65 mg/mL
immediately prior to parturition declining to ca 0.5 mg/mL in
mature milk. The colostrogenic mechanisms of prepartum 1gG
transfer into mammary secretions have been reviewed and de-
scribe a process whereby lactogenic hormones mediate epithe-
lia 1gG; receptor activity (44).

There are limited comparative data regarding the 1gG con-
tent of mature milk from mammalian species. Estimates based
on the described SPR-immunoassay technique using the
class-specific protein G ligand are, however, comparable with
reported values for ovine (0.3-0.7 mg/mL), caprine
(0.2-0.5 mg/mL), equine (0.3-0.6 mg/mL), and human
(0.03-0.10 mg/mL).

A feature of SPR-immunoassay is the biospecific recogni-
tion of analyte by ligand, which in the present application fa-
cilitates a measurement of functionally active 1gG. The re-
tained 1gG content of both colostrum powder from
nonimmunized and hyperimmune milk powder from immu-
nized cows therefore supports the known general resistance
toward therma denaturation of colostra 1gG during
commercia spray-drying, athough susceptibility of bovine 1IgG

Table 3. Comparison of IgG content of species milks®
by SPR-immunoassay (mg/mL)

IgGP
Goat anti-IgG Protein G
Cow 0.72 0.50
Sheep 0.16 1.64
Goat 0.06 0.61
Horse 0.08 0.18
Human 0.01 0.07

& Milks were raw and unprocessed.

b Data are means of replicate determinations over each surface
ligand (n = 2).
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at temperatures >95°C has previoudy been reported (23, 45, 46).
Milk concentrates derived from both nonimmunized and immu-
nized herds are currently used as immunothergpeutic compo-
nents, and international trade will increasingly rely on traceabil-
ity of anaytical methods for 1gG content. In the absence of an
internetionally recognized reference method, the present study
indicates that the SPR-immunoassay may fulfill this need.

Aswithall immunoassay techniques, the described method
provides an estimate of 1gG based on binding to a specific de-
tecting molecule, which may not always correspond exactly
with total concentration. Hence, discrepancies between ge-
neric biospecific methods will generally occur because of dif-
ferencesin their specific interaction chemistries. It is also ap-
parent that severa common factors criticaly influence the
analysis of 1gG in milk and colostrum, irrespective of the
end-point measurement technique. Thus, internationally stan-
dardized protocols advocating the use of purified colostra
1gG, as both immunogen and standard, are clearly required to
facilitate a more realistic comparison of the different analyti-
cal methods currently available.

Conclusions

A concentration assay based on a biosensor
SPR-immunoassay is described, which relies on the specific,
label-free, and real-time interaction at the sensor surface be-
tween bovine 1gG in milk and colostrum and either of 3 lig-
ands. The optimized ligand immobilization and regeneration
protocol providesastable and multiple-use |gG-specificinter-
action surface for quantitation by SPR optics. The described
biosensor-immunoassay israpid, sensitive, precise, and accu-
rate and provides analytical information comparable with al-
ternative methodsin current use, while offering the benefits of
automation.
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