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Abstract 
IgG Check calf test has been used in this study to identify if a failure of pas-
sive transfer occurs in neonatal calves by measuring the level of IgG in blood. 
An adequate level of IgG measured in all calves at 48 hours, 7 days and 14 
days after birth showed level of IgG 1000 mg/dl. This level indicated that they 
have good passive transfer of immunity. Also, in this study colostrum quality 
fed to calves was detected using Brix Refractometer. The colostrum is of high 
quality as it contains 50 mg/ml of IgG. This Brix refractometer can be used on 
the farm level to estimate colostrum IgG content and monitoring colostrum 
feeding practices. Colostrum with high quality IgG could provide calves with 
enough IgG to attain successful passive transfer of immunity. Brix and Ob-
ione refractometers provide simple, rapid method for estimating IgG concen-
tration on calf serum, thus considered to be the most common method for 
determining passive transfer failure. 
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1. Introduction 

The new-born calf is highly dependent on colostrum intake to acquire adequate 
passive immunity during the neonatal period. The quality of transfer of passive 
immunity is most often practically assessed using serum immunoglobulin G 
(IgG) concentration 1 - 6 days after birth. 

Inadequate absorption of colostral IgG is termed failure of transfer of passive 
immunity (FTPI). Dairy calves with FTPI have increased mortality and morbid-
ity in their first 6 months of life. 

Transfer of passive immunity in calves can be assessed by direct measurement 
of immunoglobulin G (IgG) by methods such as radial immunodiffusion (RID) 
or turbidimetric immunoassay (TIA). IgG can also be measured indirectly by 
methods such as serum refractometry (REF) or Brix refractometry (BRIX). 

Measurement of serum IgG concentrations is considered to be the most 
common method for determining passive transfer failure in neonatal calves and 
a serum IgG concentration of >10 g/L is considered to be a criterion for provid-
ing sufficient passive immunity [1] [2] [3] [4]. 

IgG check for calf, which is a quantitative test of immunoglobulin G (IgG) in a 
drop of bovine whole blood was developed [5]. It will identify if a failure of pas-
sive transfer has occurred by measuring the level of IgG in the blood. An ade-
quate level of IgG is 1000 mg/ dl or greater. Levels less than 500 mg/dl indicate 
inadequate passive transfer. A rapid identification of low IgG level is very im-
portant for the early initiation of treatment of immunodeficient calves. 

Other practical methods to estimate serum IgG concentration have been in-
vestigated [6]. Among these methods, optical or digital refractometry (REF) and 
Brix refractometry (BRIX) have been suggested as methods to assess serum IgG 
concentration. The cut off-point at which Brix values indicated successful pas-
sive transfer of immunity (IgG ≥ 10 g/L) has been determined by some authors 
[7] [8] [9]. Morrill et al., reported the regression equation for BRIX and serum 
IgG. That equation: 9.12846x − 59.2122, allows us to predict the serum IgG at 
any given BRIX value between 3.5 and 47 g/L. 

The advantages of the BRIX refractometer are that it is equally accurate; it can 
predict serum IgG instead of total protein (which must then be used to estimate 
IgG); and the BRIX refractometer is usually much less expensive. 

Colostrum containing 50 mg/mL or more of IgG is considered to be a 
high-quality feed for newborn calves. A Brix value of 22% corresponds to 50 
mg/mL, meaning colostrum with a Brix value above this cut off point can be 
considered high quality colostrum. 

2. Materials & Methods 

The study was performed using 5 Holstein calves, imported from the Nether-
lands. IgG serum concentration from each calf was measured using IgG check 
immunoassay kits manufactured by Portacheck, USA. The test was performed 
according to manufacture instruction (As per illustrated below diagram, Figure 
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1). Blood was collected from each calf 48 hours, 7 days and 14 day after birth 
and tested using the kit. Results were recorded after 10 minutes. Very good 
transfer of immunity corresponds to 1000 mg/dl in blood (Test line is much 
darker than control line) while partial failure of immunity corresponds to 700 
mg/dl (Test line and control line are both faint). Total failure of passive immu-
nity corresponds to 500 mg/dl (control line is darker than test line). 

The BRIX refractometer is commonly used in the brewing industry to meas-
ure the sugar concentration of liquids. It had been learned that the BRIX refrac-
tometer estimates of BRIX % are closely related to colostrum IgG concentration; 
consequently, it was recommend using the BRIX refractometer to estimate colo-
strum IgG concentration. Quality of colostrum fed for each calf was measured 
using Brix refractometry. Colostrum containing 50 mg/ml or greater of IgG is 
considered of high quality. A Brix value of 22% corresponds 50 mg/ml so a Brix 
value above this this cut off point is considered highly quality colostrum.  

For the prediction of serum [9], IgG Morrill et al. (2013) reported the regres-
sion equation for BRIX and serum IgG. That equation: 9.12846x − 59.2122, al-
lows us to predict the serum IgG at any given BRIX value between 3.5 and 47 
g/L.  

For example, if we measure the BRIX value of a sample of serum and it reads 
7.5% BRIX, the estimated serum IgG concentration = 9.12846 × 7.5 − 59.2122 = 
9.25 g/L. In this case, the estimated serum IgG concentration indicates the calf 
did NOT receive enough passive immunity and is more susceptible to disease. 
Serum protein IgG concentrations were measured using Brix and compared with 
that of Obione digital Refractometer. Serum from each 5 calf was harvested 7 
days and 14 days after birth and IgG protein concertation is detected. A serum of 
digital Brix percentage < 7.8 and a serum total IgG concentration < 10 g/l were 
defined as failure of transfer of passive immunity (FTPI). 

 

 
Figure 1. IgG check test Procedure diagram. 
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3. Result 

IgG levels of all calves 48 hours, 7 day and 14 days after birth measured by IgG 
Check calf test showed very good transfer corresponds to ≥1000 mg/dl in blood 
(Table 1, Figures 3-5). 

Colostrum quality fed to all calves as per Brix reading was of high quality as 
their reading is above the cut-off point of 22% (Table 2). This value corresponds 
to 50 mg/ml which is considered a colostrum of high quality.  

Serum IgG protein concentration reading of all calves at 7days of birth were 
more than 10% according to Brix reading value and were more than 30 g/l as per 
Morril equation (Table 3 & Table 4, Figure 6). 

Serum IgG protein concentration of two calves at 14 days of birth measured 
by Brix refractometer were 8% while they were 7.6% and 8% as per Obione re-
fractometer. These values were more than 10 g/l as per Morril equation (Table 3 
& Table 4). 

 

 
Figure 2. Interpretation results diagram of IgG check test. 

 

 
Figure 3. IgG concentrations at 48 hours 
after birth corresponds to ≥1000 mg/dl. 
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Figure 4. IgG concentration at 7 days after birth corresponds to 
≥1000 mg/dl. 

 

 
Figure 5. IgG concentration 14 days after birth corresponds to 
≥1000 mg/dl. 

 
Table 1. Calves IgG check interpretation results as per illustrated manufactured diagram, 
Figure 2.  

Calf  
Number 

Date  
of Birth 

IgG 48 Hour  
after birth 

IgG 7 days  
after birth 

IgG 14 days  
after birth 

4361 5/5/2019 *Very Good *Very Good *Very Good 

1969 8/5/2019 Very Good Very Good Very Good 

1970 10/5/2019 Very Good Very Good Very Good 

1972 12/5/2019 Very Good Very Good Very Good 

1976 15/5/2019 Very Good Very Good Very Good 

*Very Good transfer corresponds to ≥1000 mg/dl in blood (Test line is much darker than control line Par-
tial failure transfer corresponds to 700 mg/dl in blood (Test line and control line are both faint). Total 
transfer failure corresponds to 500 mg/dl in blood (Control line is darker than test line). 

 
Table 2. Colostrum Quality: All Colostrum quality tested were of good quality. 

Calf  
Number 

*Brix Colostrum  
reading 

Colostrum  
quality/mg/ml 

4361 26% Good > 50 mg/ml 

1969 29% Good >50 mg/ml 

1970 30% Good > 50 mg/ml 

1972 29% Good > 50 mg/ml 

1976 26% Good > 50 mg/ml 
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Table 3. Brix and Obione Calf Digital results. 

Calf 
Number 

**Brix serum reading  
7 days after birth 

***Obione Serum reading  
14 days after birth 

***Brix serum reading  
14 days after birth 

4361 10.2% 5.7% 5.8% 

1969 10.2% 8% 8% 

1970 Not tested 5.1% 5% 

1972 10.7% 7.6% 8% 

1976 10% 5% 5.7% 

 
Table 4. Prediction of Serum IgG Protein using Morril equation (9.12845x Brix value 
−59.2122). 

Calf No. 
Brix value  
at 7 days 

Serum IgG, 
g/l 

Obione value 
at 14 days 

Serum IgG, 
g/l 

Brix value at 
14 days 

Serum IgG, 
g/l 

4361 10.2% 33.89 5.7% −7.718 5.8 −6.2.7 

1969 10.2% 33.89 8% 13.81 8 13.82 

1970 - - 5.1% −12.65 5 −13.56 

1972 10.7% 38.46 7.6% 10.16 8 13.81 

1976 10% 32.07 5% −0.08 5.7 −7.718 

 
Serum IgG protein concentration of the remaining 3 calves at 14 days of birth 

measured by Brix were less than 7.6% as per Obione refractometer (Figure 7) 
and were less than 8% as per Brix refractometer. Their reading value is less than 
10 g/l as per Morril equation (Table 3 & Table 4). 

 

 
Figure 6. Brix refractometer. 

 

 
Figure 7. Obione refractometer. 
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4. Discussion  

Calves are born with no immunoglobulins (IgG) and must receive adequate an-
tibodies from the cows colostrum (passive transfer or IgG). Failure of passive 
transfer can occur as a result of premature lactation, deficient suckling, malab-
sorption or low IgG levels in the cows colostrum. 

IgG check test used in this study identified the passive or failure transfer by 
measuring the level of IgG in blood. IgG level measured for all calves 48 hours, 7 
days and 14 days after birth measured IgG level of ≥1000 mg/dl which means 
that they have a very good passive transfer. 

Concentration of IgG in colostrum varies according to many factors, includ-
ing a cow’s disease history, volume of colostrum produced, season of the year, 
and breed. Research has shown that IgG levels vary widely from one cow to the 
next and range from less than 20 to over 100 mg/ml. The difference between 20 
and 100 mg/mL of IgG in colostrum can mean the difference between failure 
and success in passive transfer of immunity. Colostrum containing 50 mg/mL or 
more of IgG is a high-quality feed for newborn calves. Measurement of IgG 
concentrations in colostrum can be very useful in managing colostrum quality 
and monitoring colostrum feeding practices. 

Colostrum quality fed to all calves in this study as per Brix reading were above 
the cut off point 22%. This value corresponds to 50 mg/ml which is considered a 
colostrum of high quality. 

Measurement of serum IgG concentrations is the most common method for 
determining passive transfer failure in neonatal calves and a serum IgG concen-
tration of >10 g/L is a criterion for providing sufficient passive immunity. 

Serum IgG protein concentration at 7 days of birth were more than 10% (Brix 
value) which were more than 30 g/l. These results indicate that calves at 7 days 
of age have good passive transfer of immunity. However, calves at 14 days of 
birth only 2 calves have serum IgG protein concentration more than 30 g/l. The 
remaining 3 calves have IgG serum protein less than 10 g/l. Serum IgG < 10 g/L 
has been traditionally used as an acceptable threshold for defining inadequate 
transfer of passive immunity (ITPI). 

5. Conclusions 
IgG Check calf test is a rapid useful tool to identify IgG level of new-born calves. 
A rapid identification of low IgG level is very important for the early initiation of 
treatment of immunodeficient calves. 

A BRIX refractometer is a simple tool measuring colostrum quality thus pre-
dicting the success of the colostrum feeding program.  

The other advantage of the BRIX refractometer is that it can predict serum 
IgG concentration and is the common method for determining passive transfer 
failure in neonatal calves. 
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