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ABSTRACT

This experiment was carried out to measure the content of lactoferrin, IgA, IgG,, IgG,, in Holstein colostrum, and to test
the effect of it's colostrum on the antibacterial activity to pathogenic bacteria and the growth stimulation of lactic acid bac-
teria. Colostrum was collected at the first, second, and third day after parturition in summer and winter season. The levels
of lactoferrin, IgA, 1gG, and IgG, in Holstein cow colostrum were 0.30 mg/mL, 0.37 mg/mL, 4.00 mg/mL, 0.37 mg/mL,
respectively, on the first day of the summer season whereas they were 1.16 mg/mL, 2.60 mg/mL, 13.35 mg/mL, 1.30 mg/
mL on the first day of the winter season, postpartum. Heat treated (65°C for 30 min) or non-treated colostrum showed anti-
bacterial activity toward Escherichia coli. The growth of commercial mixed strains (Bifidobacterium longum, Lactobacillus
acidophilus, Streptococcus themophilus), L. acidophilus, L. casei, L. bulgaricus, and L. lactis subsp. cremoris were
improved in first, second and third day colostrum compared to normal milk. Commercial mixed strains (B. longum, L. aci-
dophilus S. themophilus) lowered the pH to 4.97-5.22 and 4.89 while increasing the titratable acidity to 0.75-0.88% and
0.70% in colostrum and normal milk, respectively. However, L. acidophilus, L. casei, L. bulgaricus, L. lactis subsp. cre-
moris lowered the pH to 5.96-6.47 and 6.5-6.8 while increasing the titratable acidity to 0.29-0.48% and 0.20-0.25% in colos-
trum and normal milk, respectively. '
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EHEE9 28 Buk & 72A7H3Y) ok BH]Ele (Besser and Gay, 1994; Donovan and Odle, 1994; Foley
Ao ZA Pokro] FRF W olja), 2 Blolwt Aj7jel  and Otterby, 1978; Reiter, 1978; Shams, 1994). T3+ A%
A QA 2HEo) Had 83 Bdo] Wol fdo] ol I AE BYPRAE transforming growth factor-o( TGF-a),

o} ZF= SolRE 93 A AYaT o Zouty = transforming growth factor-B(TGF-f), insulin-like growth
23 Ae AR FJF715S 7R ADBPHES factor 1 and 2(IGF-1 and 2)7} 1t}. Bifidobacteria A7
F&siar itk Aolth(Larson et al., 1977). ©]&§ A% ZR1Q1A2 buffalo ZFEXE BT FHAA acidic
EZE FolA 9 A g EA7)3, FHFEFLS glycoprotein®] bifidobacteria 374l WS Frial Bals}
Frafgh vl ES] G tiE Wols ke 9Te 3. %ATh(Apana and Salimath, 1999). AF7}A] RHA 22

Ae)|g QB2 A(Masson and Heremans, 1971), -t
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Table 2. Content of lactoferrin, IgA, IgG,, and IgG®© in colos-

trum
Concentration (mg/mL)
Colostrum

Lactoferrin ~ IgA 1gG, 1gG,

1st day 0.30 0.37 4.00 0.37

Summer 2nd day 0.14 0.12 0.20 0.14
3rd day 0.12 0.10 0.16 0.07

1st day 1.16 2.60 13.35 1.30

Winter  2nd day 0.88 2.02 6.90 0.71
3rd day 0.57 0.85 3.54 0.44

mL, A 2& 0.07 mg/mLE YEPTH
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mL, 24 22 0.88 mgmL, A 9L 057 mg/mLE 1}
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Fig. 1. Antibacterial activity of pathogenic bacteria in heat non-treated colostrum during incubation time. A : Escherichia coli, B:
Salmonella enteritidis, C: Listeria monocytogenes, D: Bordetella avium, E: Pseudomonas aeruginosa, F: Mycoplasma pulmmis.
- @ - : normal milk, - [J - : colostrum of 1st day, - A - : colostrum of 2nd day, - O - : colostrum of 3rd day.
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Fig. 2. Antibacterial activity of pathogenic bacteria in heat treated colostrum during incubation time. A: Escherichia coli, B:
Salmonella enteritidis, C: Listeria monocytogenes, D: Bordetella avium, E: Pseudomonas aeraginosa, F: Mycoplasma pulmmis.
- @ - : normal milk, - (] - : colostrum of 1st day, - A - : colostrum of 2nd day, - O - : colostrum of 3rd day.
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o] L. monocytogenes KCTC 3443, B. avium, P. aeruginosa,
M. pulmmis?] A= dHER}L P8 epITh &
AR 2ot AT ZfFolA] vt HAA v
Eo] daade Aol7l IAEH, ol 65°ClA 3087t
A G o8 FHEES UYEe AEEY WE
7} gle AL=E AyZE .

Hoshower(1994)= 29 72 sigAdl] €]8] poliovirus,

influenza A virus, herpes simplex virus, E. coli, Saimonella,
Streptococcus®l] T3 Blo)7)5o] okl B3} a1, Carol
5(1992)2 A73E AQ1oA| Shigella flexneris o] &
immunoglobulin®] Fxo] W& &35 AL}
Lactoferrin®] SH#&4d¢) s|A% E. coli(Rainard, 1986;
Saito et al., 1991), Salmonella typhimurium, Shigella dysenteria
(Batish et al., 1988), L. monocytogenes(Payne et al., 1990),
Streptococcus mutans(Lassiter et al., 1987), Bacillus stea-
rothermophilus®} Bacillus subtilis(Oram and Reiter, 1968)
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Fig. 3. Effect of growth enhancement of lactic acid bacteria in non-heat treated colostrum during incubation time. A:
Bifidobacterium. longum, Lactobacillus acidophilus, Streptococcus salivarius subsp. thermophilus, B: Lactobacillus.
acidophilus, C: Lactobacillus casei, D: Lactobacillus bulgaricus, E: Lactobacillus lactis subsp. cremoris, - @ - : normal milk, - (] - :
colostrum of 1st day, - A - : colostrum of 2nd day, - O - : colostrum of 3rd day.
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AEH7E 7P 2 ALE Kol o] 2R 1
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ZfrolA ikl AshaM wike Adehe =S
ol 7] A Aol RS HEFSL 15713
Bl FBPHA 327 7HH o2 pHSF HAANES] HIE S
A3 Avl= Table 3 2 Table 49} ZT}h Table 3914 U}
B vRel o] ikt APt ke Aol 7t

3la] pHE SolA 1 *H;_t EolAE AL Table 3 2

ML ML o
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S7VFRT. Llactis subsp. cremoris®. &3 ZFoINE  Table 4904 B 5= Ut} fakd 2FEE vjY 15070 &
g F 3N AR d4E AST A 15470 o] o 243 pHE 751* el HlﬁH 3, 2R, A
Table 3. Changes of pH in fermented colostrum by lactic acid bacteria
Incubation time (hr)
Colostrum
0 6 9 12 15
1st day 6.55 6.19 597 5.55 5.25 5.22
MC 2nd day 6.62 6.19 572 5.26 5.00 4.99
3rd day 6.43 6.01 5.76 5.20 4.98 497
Normal milk 6.86 6.43 5.83 5.28 4.98 4.89
1st day 6.47 6.48 6.38 6.23 6.11 5.96
LA 2nd day 6.54 6.36 6.48 6.38 6.34 6.23
3rd day 6.64 6.67 6.59 6.49 6.39 6.25
Normal milk 6.88 6.84 6.77 6.73 6.65 6.50
1st day 6.44 6.45 6.40 6.32 6.20 6.10
LB 2nd day 6.50 6.54 6.49 6.48 6.39 6.31
3rd day 6.61 6.64 6.59 6.58 6.49 6.40
Normal milk 6.84 6.84 6.80 6.75 6.67 6.60
1st day 6.55 6.56 6.52 6.54 6.53 6.47
LC 2nd day 6.45 6.48 6.42 6.43 6.40 6.33
3rd day 6.63 6.66 6.60 6.63 6.61 6.57
Normal milk 6.86 6.86 6.85 6.87 6.85 6.81
Ist day 6.57 6.51 6.45 6.27 6.37 6.30
LD 2nd day 6.48 6.41 6.34 6.17 6.23 6.11
3rd day 6.65 6.60 6.54 6.37 6.47 6.36
Normal milk 6.88 6.81 6.77 6.65 6.83 6.76

MC: mix culture of B. longum, L. acidophilus, S. themophilus. LA: L. acidophilus, LB: L. casei, LC: L. bulgaricus, LD: L. lactis subsp.

cremoris.
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Table 4. Changes of titratable acidity(%) in fermented colostrum by lactic acid bacteria

Incubation time (hr)

Colostrum
0 3 6 9 12 15

1st day 0.41 0.35 0.42 0.53 0.62 0.75

MC 2nd day 0.40 0.34 0.46 0.61 0.94 0.85
3rd day 0.32 0.36 0.47 0.66 0.96 0.88

Normal milk 0.20 0.25 0.38 0.50 0.64 0.70

1st day 0.31 0.31 0.34 0.38 0.42 0.48

LA 2nd day 0.31 0.30 0.33 0.35 0.37 0.39
3rd day 0.27 0.27 0.28 0.31 0.33 0.37

Normal milk 0.18 1.86 0.20 0.21 0.22 0.25

1st day 0.31 0.31 0.32 0.35 0.38 0.43

LB 2nd day 0.31 0.31 0.35 0.34 0.34 0.38
3rd day 0.27 0.27 0.28 0.29 0.31 0.34

Normal milk 0.18 0.18 0.20 0.21 0.22 0.23

Ist day 0.29 0.31 0.31 0.31 0.32 0.34

LC 2nd day 0.31 0.32 0.32 0.32 0.34 0.34
3rd day 0.26 0.27 0.28 0.28 0.29 0.29

Normal milk 0.17 0.19 0.18 0.18 0.18 0.20

1st day 0.31 0.32 0.32 0.35 0.35 0.40

LD 2nd day 0.29 0.31 0.33 0.34 0.38 0.42
3rd day 0.26 0.27 0.29 0.30 0.32 0.34

Normal milk 0.19 0.18 0.20 0.20 0.19 0.20

MC: mix culture of B. longum, L. acidophilus, S. themophilus. LA: L. acidophilus, LB: L. casei, LC: L. bulgaricus, LD: L. lactis subsp.

cremoris.
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