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ABSTRACT

The aim of this paper was to evaluate the effe€tsefiigeration, several different methods of thagyi and
pasteurization on the concentration of IgG in Hoffeolostrum. Four different experiments were desiyjto analyse these
effects. In the first of these, 50 samples of Haffaolostrum were stored in a cold-storage roora s@mperature of 4C
for a 3-month period. Nostatistically significarifeets were observed within this time, althoughréhe/as a reduction in
IgG concentrations (51.05and 25.11 mg/ml IgG at dand 91, respectively). In the second experim2btsamples of
buffalo colostrum were frozenand subsequently tliausng four different methods: spray drying ¢€X), refrigeration (4
-C), deep freezing (-20) and freeze drying (5€C). The process was carried out seven times fdr efithe four methods.
The method of thawing did notaffect the colostrugfs Iconcentration. However, the repetition of fregzand thawing
tended to reduce 1gG concentrations; albeit to ignificant degree (15.50 and 10.73 mg/ml 1gG atley@ and 7,
respectively). In the third experiment, 30 buffallmstrum samples were used and a reduction ofappately 35% of
IgG concentration after pasteurization was obseriralrigeration, freezing and pasteurization argable methods for

conserving buffallo colostrum.
KEYWORDS: Colostrum, Buffalo, Refrigeration, Thawing, Pasieation

INTRODUCTION

Colostrum is the nutrient rich, first secretion guoed by mammals within 24 to 72 hours after pditur. It is a
mixture of lacteal secretions and constituentsloéd¢b serum, notable immunoglobulin and serum pnstéhat accumulate
in mammary gland during prepartum dry period wigahn be harvested immediately after parturition f@nd Otterby,
1978). Buffalo Colostrum is the first milk secreta&idthe time of parturition which lasts for 2- 4ydavhich contains more
lactalbumin and protein and rich in antibodies tbabfer passive immunity to the newbdhieenat al., 2013). The
colostrum can either be fresh (obtained directhynfrthe mother) or preserved (either refrigeratedrazen). The latter
system is of particular inter-est in areas wheseakes such as CAEV are present, since colostremei®f the direct
means of trans-mission (Guerrault, 1990). Pastatioiz can play a vital role in preventing such smission. Several
authors have confirmed this fact; Adams et al. 838 monstrated the inactivation of encephalitihréis virus in goats
after a 60 min pasteurization treatment atG6while Moore et al. (1996) successfully in-actachthe BIV virus with a 30
min pasteurization treatment at 4C, and Meylaret al. (1996) observed a reduction in levelsMycobacterium Para

tuberculosis in buffalo colostrum after pasteurization (@2 for 30 min).
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With respect to colostrum preservation methodsntbet commonly cited forms are freezing (Voigtland®81;
Skrivanova et al., 1984; Morand-Fehr, 1989; Hollgwa al., 2001), refrigeration (Valenta, 1982),gpdizing (Klobasa et
al., 1998), the addition of acidifying substanckkilfer and Syhre, 1975) or sub-stances with a binifecapacity (Jenny
et al., 1984). Chemical preservation methods atemenended for storage at room temperature in cabese freezing

facilities are not available (Foley and Otterbyy &9

The objective of this research was to determinddfzeconcentration of colostrum refrigerated ovéoray period
of time, and to evaluate the effects of differemtihods of thawing and pasteurizing techniques @ dgncentration in
goat colostrum.

MATERIAL AND METHODS

Four different experiments were conducted. In &, fthe effect of cow colostrum refrigeration &non 1gG
concentration was evaluated. The study was condwmie25 cross bred cows in Community Cattle Caneti€eof CFDT,
Koduvalli.Colostrum samples were collected for ‘&lajter parturition from cow.After collection, tlwelostrum samples
were stored at -20°C until further analysis.In #econd experiment, the effect of the refrigeratinathod on IgG
concentration was evaluated.In the first treatmeolpstrum samples were filtered and packed in hesistant laminated
pouches and subsequently pasteurized for 60°C(fani@utes and cooled to 5°C, stored in refrigeréor7 days period
and analyzed. The refined sugar, banana, cocoagromete added and filled in pouches and subsequpatiteurized at
63°C for 30 minutes.

In the second experiment, the effect of the fregzimvethod on IgG concentration was evaluated.Inst@nd
treatment, the colostrum is filtered and packebdat resistant laminated pouches and pasteurize&gDf€ for 60 minutes
and cooled to 5°C, stored in deep freezer at -ZMifing analysis the samples were thawed in hot mfate30 minutes at
60°C. After thawing refined sugar, banana, and ageowder were added and filled in another heastasi laminated
pouches and subsequently pasteurized at 63°C fomiB@tes.The third experiment used the sample vikirmnsed,

pasteurized, spray dried and analyzed and stonexbat temperature.

The IgG quantification was made according to Mainetnal. (1965) with some modifications. Briefljet agar
was prepared by adding 1 | of glycine buffer pH# (g glycine, 100 ml EDTA 0.4 M, in distilled watend adjusting the
volume to 1 I) to20 g of agar. This suspension wkxed in a boiling water-bath and stirred untll the agar had
dissolved, after which it was cooled to €0. The antiserum (previously made by rabbit immatian with buffalo IgG) or
a suitable dilution of it made in glycine buffer svheated to 55C, after which both solutions were mixed thoroughly
avoiding bubbling, with the aid ofa pipette preleebto 60-C in the water-bath. The antiserum—agar mixture was
immediately poured into the petri dish with a fir@ar thickness of 0.3 cm. The petri dish was seafel stored at 4C
until use. Circular wells were punched in the gsing a 3mmbore needle. The small cylinders otgebut by the needle
were removed by suction. Each of the wells receil@dul of antigen solution (standard curve) orbleedum. In each
petri dish three wells receivedantigen solutiontfa preparation of the standardcurve, this wapgyesl according to the
methodused by Catty and Raykundalia (1988).

With reference to statistical analysis, in experitiga one-way analysis was used to test the affdane on IgG

colostrum concentration, in experiment2, a GLM pehae was used, including number of cycle and thgwmethods as
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fixed effects, and in experiment 3, a one-way asialyvas used to test the effect of pasteurizatiorigé colostrum
concentration and differences between means wstedtdy the Tukey t-test. All analysis were perfednusing the SPSS

(v. 10.0) statistics program.
RESULTS AND DISCUSSIONS

Table 1 shows the evolution of IgG concentratiorcatostrum kept in refrigeration at o€ over a 91-day
period. No significant statistical variation wassebved (P = 0.579) in this concentration duringigefation time,
although it did tend to diminish at the end of éxperiment (51%). The main reduction occurred dytire first month of
the test (30%), possibly because it was duringgbrgod that the natural fermentation process efablostrum took place.
Itcan be stated that refrigeration has a cleargpvasion effect on IgG concentration in goat calast, as was claimed by
Valenta (1982) in his work with buffallo colostrurhen he observed only slight variations of IgG stilom concentration
when this was refrigerated at —2 to «2 over a 14-day period. In contrast, Mbutkiaal. (1997) observed a significant
reduction in IgG concentration in colostrum stoe¢®8-C. In conclusion, after 3 months of preservatiomefitigeration
temperatures of 4C, IgG levels diminish by 30%, but the colostrunsidl usable for new-born kids, although where

possible it would be desirable to store colostranmb longer than amonth after collection.

The freezing of colostrum is a well-known method pfeservation. Morand-Fehr (1989) stated that
immunoglobulin’s present in goat colostrum remaitact for 2 years, while Bilbao et al. (2001) asmieed that the
maximum freezing time for buffalo colostrum is 18y& In Table 2, the evolution of IgG concentragion colostrum
throughout the freezing-thawing cycles with difieréhawing methods can be observed. There is tistatal interaction
between the two effects (cycle and thawing methsitlge the thawing method used shows no variatith r@spect to
IgG concentration, although the number of times ¢hstrum was subsequently refrozen and thawed thawe a
reducing effect on IgG concentration.

Table 1: 1I9G (Mean * Standard Deviation) Buffalo Céostrum Concentration during
Refrigeration Time

Days | 1gG (Mg/MI) P
95.20+1.5
86.23+0.96
71.1+1.28
42.3+1.32
21.3+0.17
16.8+0.28

12.5:0.27 | (563

~N (OO R (WIN|[F-

Table 2: 1I9G (Mean * Standard Deviation) Buffalo Céost Rum Concentration through
Freezing-Thawing Cycles

Treatments Effects*
Day | Refrigerate Deep Spray ]
d Freezing Drying iz iy
0 85.52+0.5 81.43+0.2 80.56+0.2 81.22+0.8
15 81.13+2.1 78.2613.1 76.27+ 3.4 78.32+2.6 0.069 | 0.959
30 77.56+3.4 73.46+1.4 72.56+3.3R 73.46x1.4
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Table 2 Cont
45 74.30+1.5 69.17+3.4 67.32+1.9 69.40+2.1
60 71.26+1.2 | 64.25+2.6 62.26+1.7 64.16+1.8
75 67.37+1.3 58.21+1.7 58.38+1.7 61.57+1.7
90 62.34+2.1 53.34+1.5 52.16+3.2 56.24+3.1

The reduction of IgG levels after several freezihgwing cycles is probably due to the effect of penature
changes, though on no occasion did the temperakoged 60C, the temperature at which globulins begin to biga, as
has been demonstrated by Anema(2000). Similarteebalve been obtained by Jones et al. (1987) wsitilp colostrum,
observing that casein, 1gG and IgM concentratioesewnot significantly affected by microwave thawingreference to
colostrum thawed for 25 min in water at 4% With respect to the pasteurization of colostrliable 2 shows how this has

a negative effect on IgG concentration, reducing the first case by 50.34%and by 37.84% in tluosd.

The CFU was stronglyreduced by both pasteurizgtimtesses. Major significant differences betweenltfG
concentration in colostrum prior to and after pasgation treatments was observed, while no stadilty significant
differences are observable between the two treatmearried out. The reduction observed in the dnlos IgG
concentration after pasteurization is greater ttfa@t observed in the results of the research chmigt on buffallo
colostrum by Meylan et al. (1996). Incomplete castrto this is the work carried out by Steinbachle{1981) in which
no reduction in IgG concentration was observed dfie pasteurization process. This apparent dian@pcould be due to

the decreased exposure time to pasteurizatioreafdlostrum used in the analysis (30 min) in comgparwith our study.
CONCLUSIONS

In conclusion, refrigeration is a good method @ lgreservation for goat colostrum for the first 8nths, and the
methods of thawing used have less effect on Ig&eamination than the number of times which colostiarthawed and
refrozen. Pasteurization has a negative effectgih ¢oncentration, although theeffect of the latiarthe transfer of
passive immunity needs to be evaluated. The recamat®ns of this paper are to freeze in small gtiestand to

refrigerate left over thawed colostrum.
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