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Biological function and development of
industrial technology from bovine colostrum
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ZFA7PF dAAE] A v RE FeFe U374 EE lactoferrin, whey A7}
Al myeloid Aleel MEAEES o4 A s, E3keh 2ol vdd
cytokine®l GM—CSF/IL—4, PMAo°| A7}t X lactoferrin, whey A7} Al Al 3EAH9
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SUMMARY

Colostrum was collected at the first, second, and third day after parturition
in summer and winter season. The contents of lactoferrin, IgA, IgG;, and IgGe
was 0.30 mg/mL, 0.37 mg/mL, 4.00 mg/mL, 0.37 mg/mL at the first day of the
summer season, whereas that of winter season was 1.16 mg/mL, 2.60 mg/mL,
13.35 mg/mL, 1.30 mg/mL, respectively. Heat treated(65°C for 30min) or non—heat
treated colostrum showed antibacterial activity against £. co/i. The growth of
commercial mixed strains(B. longum, L. acidophilus S. themophilus), L. acidophilus,
L. caser, L. bulgaricus, and L. lactis subsp. cremoris was 1improved in the
colostrum that collected at the first, second and third day after parturition
compare with that of normal milk. Commercial mixed strains(B. longum, L.
acidophilus S. themophilus) lowered the pH to 4.97~5.22 and 4.89 while they
increased the titratable acidity to 0.75~0.88% and 0.70% in colostrum and normal
milk. However, L. acidophilus, L. casei, L. bulgaricus, L.lactis subsp. cremoris
lowered the pH to 5.96~6.47 and 6.5~6.8 while they increased the titratable
acidity to 0.29~0.48% and 0.20~0.25% in colostrum and normal milk,
respectively. To confirm the biological function of colostrum, we evaluated the
effects of lactoferrin, whey on cell growth and cytokine expression using U937
cell and HMC—1. Lactoferrin and whey showed the inhibition of GM—CSF/IL—4,
IL—10 and IL—13. In addition, colostrum induced differentiation of hemapoietic stem
cell from bone marrow and inhibited metastasis and formation of cancer cell.

To develop the colostrum—containing cosmetics, we first evaluated the
effects of colostrum on several skin functions using in vitro and in vivo models.
Colostrum showed the anti—allergic effect through the inhibition of mast cell
activation. In addition, colostrum induced keratinocyte differentiation and enhanced
wound healing. Based on these results, we thought that colostrum could be
applicable as an active ingredient to improve skin texture. We made the
formulations for skin lotion and cream using colostrum. In toxicology analysis,
colostrum—containing cosmetics showed no skin irritation and eye irritation,

confirming the safety of colostrum—containing cosmetics. In pre—clinical test using
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volunteers, colostrum—containing cosmetics did not provoke any side effects such
as erythema and edema. Finally, skin function tests clearly showed that
colostrum—containing cosmetic 1improved the skin water—holding capacity,
suggesting that it may give the beneficial effect on the pathological skin
conditions such as atopy.

Questionnaire on utilization of colostrum was carried out in 33 farms.
Highest milking cow numbers were 20~40 heads in 45.5% of the farms. Calf
numbers were 20~40 heads in 39.4% of the dairy farms and 40~60 heads in 42.4% of the
farms. The amount of colostrum production per day was 20~30 kg in 30.3% of the
farms and 30~40 kg in 30.3% of the farms. Colostrum intake per calf per day was 4 kg in
45.5% farms. Surplus colostrum after intake by calf was farms(85%) was wasted in 67%
of the farms. More than 90% of dairy farms recognize an necessity to use surplus
colostrum. Selling price of surplus colostrum was below 1,000 won per kg at 15 dairy
farms and 1,000—2,000 won per kg at 4 dairy farms. Colostrum collection and use should
be done by the dairy farms of antibiotics free. Quality control of colostrum should be done
by testing antibiotics, microbacterium, chemical composition, somatic cells and etc. The
colostrum is subjected to cool down below 4C just after milking and process for the
colostrum products. In order to the fermentation of colostrum, we isolated
Streptococcus thermophilus and Streptoccus macedonicus from colostrum. We
investigated the characterization(pH, titratable, viable cell count) of Streptococcus
thermophilus and Streptoccus macedonicus and Lactobacillus fermentum as
control and Streptococcus thermophilus showed excellent. Effects of the
administration of colostrum feed 0.5% to pigs were investigated 24 piglet. Two
treatments and 12 animals per treatments were control and feeding colostrum
feed. Average growth rate was increased 16.73% in pigs fed colostrum feed
compare with control. Incidence of scouring was no in pigs fed colostrum feed

compare with control.
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Aefell A, BatE 24 F 27%7F FolAA FHH L 33%E WG Bas)
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Table 1. General composition of colostrum

Composition(%)
Colostrum
Moisture Protein Fat Lactose Ash
1st day 85.71 6.49 2.59 4.19 1.02
Summer 2nd day 86.64 5.67 2.26 4.37 1.06
3rd day 87.98 4.57 1.76 4.72 0.97

1st day 74.91 11.77 6.54 4.96 1.82
Winter  2nd day 78.95 9.17 0.43 4.62 1.83

3rd day 83.28 7.42 3.76 4.58 0.96




5 4ColA 3,000g2 10w AAEE st FALS
#3193, ELISA kit(BETHYL, TX. USA)E A}&3}o]
A EZ ol lactoferrin, 1gA, 1gGy, lg Gy %S =H3 A3 Table 294 2t}
ofA] ¥k & AA o] 7P wA WEbRAL AZbo] Aol whet fradhe AES
el AT, 279 lactoferrin FHS 4234 AA €L 0.30 mg/mlL, 4 4L
0.14 mg/mL, AA ¢ 0.12 mg/mLZ YELST [gAE A G2 0.37 mg/mL, =
A ZFe 0.12 mg/mL, AA E& 0.10 mg/mLE YERS [gGS AA E2 4.00
mg/mL, 54 ¢ 0.20 mg/mL, A E& 0.16 mg/mLZ YERST 3 196G
A & 0.37 mg/mL, 24 ¥ 0.14 mg/mL, A#A <& 0.07 mg/mL=Z e

A&He] ZF9 lactoferrin HF2 AHA < 1.16 mg/ml, 4 < 0.88
mg/mL, AR F& 0.57 mg/mL=E YEFRTE [gAv AA g2 2.60 mg/mL, 4 &
<2 2,02 mg/mL, AA <& 0.85 mg/mLz YEGID [g6 AA EL 13.35
mg/mL, 54 ¢ 6.90 mg/mL, MA E& 3.54 mg/mLE YERGT 3 196G
AR F& 1.30 mg/mL 4 ¢ 0.71 mg/mL, A& E& 0.44 mg/mLZ YEFRLT
ol¢} o] oJEHHT} AL Ho] lactoferrind} WIZFZEH ko] XN P WA
AdEREd Fole IgGr ol 7 Eal theol IgA, 1gG: £9S & F A
Korhonen (1977)<2 Zroll A lactoferrin® %< 1.5~5.0 mg/mL, Tsuji & (1990)
& AAfolE 0.1 mg/mLolgbal B aakdal, Mach #F Pahud (1971)% Zfro A
IgG, IgGy ¢ % Z7F 52.0~87.0 mg/mL, 1.6~2.1 mg/mL, IgM<& 3.7~6.1
mg/mL, [gA+¥ 3.2~6.2 mg/mL °|&tx H13drt)k 3H Butler(1994)+ 1gG19]
46.4 mg/mL, 1gG:¥= 2.9 mg/mL, IgM< 6.8 mg/mL, [gAE 5.4 mg/mL 5o
At Baskdtt, ojekto] Azt whEl lactoferrin® immunoglobulin®] &

Aol7k Q= A @ F 9
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Table 2. Content of lactoferrin, IgA, IgGi, and IgGzin colostrum

Concentration (mg/mL)

Colostrum

Lactoferrin IgA 1gG, 1gGo

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
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Fig. 1. Antibacterial activity of pathogenic bacteria in non—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, —[J— : colostrum of 1st day, —&— :
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, —[J— : colostrum of 1st day, —&— :
colostrum of 2nd day, —O— : colostrum of 3rd day.
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Fig. 3. Effect of growth enhancement of lactic acid bacteria in non—heat treated
colostrum during incubation time. A

acidophilus,
acidophilus,

day, —A—

Streptococcus salivarius

C : Lactobacillus casel,
Lactobacillus lactis subsp. cremoris, —@—
. colostrum of 2nd day, —O—

> normal milk, —[]—
: colostrum of 3rd day.

Bifidobacterium. longum, Lactobacillus
thermophilus, B

Lactobacillus.
Lactobacillus bulgaricus, E
: colostrum of 1st



Table 3. Changes of pH in fermented colostrum by lactic acid bacteria

Colostrum

Incubation time (hrs.)

0 3 6 9 12 15

MC Ist day 6.55 6.19 0.97 5.55 0.25 0.22
2nd day 6.62 6.19 0.72 5.26 5.00 4.99

3rd day 6.43 6.01 0.76 5.20 4.98 4.97
Normal milk  6.86 6.43 0.83 0.28 4.98 4.89

LA 1st day 6.47 6.48 6.38 6.23 6.11 5.96
2nd day 6.54 6.56 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

LB Ist day 6.44 6.45 6.40 6.32 6.20 6.10
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

LC Ist day 6.55 6.56 6.52 6.54 6.53 6.47
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

LD 1st day 6.57 6.51 6.45 6.27 6.37 6.30
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 Jongum L. acidophilus S. themophilus. LA

acidophilus.

LB : L.casei, LC : L. bulgaricus, LD : L. lactis subsp. cremoris.

L.



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

bacteria

Colostrum Incubation time(hrs.)
0 3 6 9 12 15
MC 1st day 0.41 0.35 0.42 0.53 0.62 0.75
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
LA 1st day 0.31 0.31 0.34 0.38 0.42 0.48
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
LB 1st day 0.31 0.31 0.32 0.35 0.38 0.43
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
LC 1st day 0.29 0.31 0.31 0.31 0.32 0.34
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
LD 1st day 0.31 0.32 0.32 0.35 0.35 0.40
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 Jongum L. acidophilus S. themophilus. LA : L.
acidophilus.

LB : L.casei, LC : L. bulgaricus, LD : L. lactis subsp. cremoris.
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Fig. 4. Effect on growth of HMC—1 and U937 cell treated with colostrum whey.
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Fig. 6. Effect on colostrum and lactoferrin at E6, E6AP, E.



3) D10S cell o419 =H¢ Lactoferrin®] &3}

96—well plated] 1x10*cells/well ©] ¥ =2 D10S cell & Y31, Lactoferrin® &
g M7 A% % 20, 100ug/ml ©] HE% We H, 1A7 vk AJZTh hIL-1B8E
Ing/ml o] X5 7k 57 37C wj7]el 48417k vk A7l & MTSE Ag
5 490nmol A FHEE S5

HoA w7 &4 [L-1B o W& IL—1R antagonist 24 ZHgst= 3
317] ¢138ke] D10S cell (Th2) S o] &3t MTS assays &3 =79
a5S Ags ZA3 Fig. 73 Zvl Fig. 79 ZA¥o] 93, =79 lactoferrine
hIL—=18 o gk D10S o] FAjoll &S wA A Zatith. whebA
2 IL—1R ol W3 antagonistZA 9] 7]5S& 7FAaL A &= Aoz AYzeE

ZF¢ lactoferrin



=
e

0.D. (490 nm)

(=1
—_

=
=
[

=
e

0.D. (490 nm)

=
=
[

Fig. 7.

wh

=1

wh

(=1

- S
RPMI RiMI 100pg/ml | 20pgfml 100pgiml | 20pgfml
RIL-1§ (Ingfnl) 19 e gl
r T
0 = i g
5 i i 1 I |
RPMI Feml [00gfml 20pgfml [00gfml | 20pgfml
HIL-1h (1ng/m) Py e

hiL-16 (1ng/ml)

Effect on colostrum and lactoferrin at D10S cell.
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lactoferring Zo] H7}st3l& 45, FA8H IL-109] 2AE oJAsts a3E &<
& g AAT (Fig. 9-A).

U937 MEe Z$-ol= Lactoferrin® 7kl 23k IL-10 23] H4d

g3 ATFE (10ug/ml)® wheyol%E IL-109 2dHS A7) = 81:]_/\0]'% 4 5
A tH(Fig. 9—B). lactoferrin®} whey 2] A W 7] 2to] WAL modulator® &
A UAARE obA 2 FEE V]S WA Kkl = AAolv E Aol d2
HE g o r A5y AXE A #EE IL-10 cytokinee] Z&E 72| whey 7}
oJgtthd o] hypersensitivitys s M2 BAEA 43S WAL Jhe
o o #EHEY (Fig. 9—-AB).

A= HMC—1 AZolA 315X lactoferrindl &Jste] o] A3}y =
S BAT = ATk (Fig. 9-C). IL-132 U93TAHE ol A= lactoferrine] ]3]
¥ A aEEe] wheyel 93t ® A7t @t (Fig. 9-D). IL—10%}
IL—13 ©]99 cytokine detection limite]dtoll A L& o] i 9lo] transcriptional
levelodl Al #413517] 918t9d RT-PCRE 53 AR Fol),
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Fig. 9. Effect of colostrum on expression of IL—13¥ IL—10 at HMC—1 and U937.
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Fig. 10. Intake volume of feed mouse/day
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Fig. 11. Intake volume of city milk and colostrum mouse/day
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Fig. 12. Intake volume of water mouse/day
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Table 5. Grow effect of mouse on intake city milk and colostrum during 2

weeks after wean

Treatment
[tem Normal
Control ] Colostrum
Milk

No. of mouse 10 10 10
Starting average body weight(g) 25.35 25.75
Final average body weight(g) 30.81 31.70
Total gain(g) 5.46 6.38 5.95
Feeding demanding rate 0.87 0.62 0.57
Effect of Feeding demanding rate 100 140.3 151.1




iz, A, 255 424 A3 vhg-e] Ao Aeix e ddo] gl=
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Table 6. IL—4 from mouse blood (pg/ml)

Control 19.52
IL—4 City milk 31.90
Colostrum 22.00




Table 7. IL—13 from mouse blood (pg/ml)

Control 40.00
IL-13 City milk 44.05
Colostrum 26.02
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S 4 PR, b\ 2N

AL AN A

Control DC — 10 pofml Whey — 100 pg/ml Whey
10 pgdrml Witk 100 pgfrml Milke
10 pgdml Lac 100 pgfrl Lac
1 pgfml PRP 10 pgfml PRP

Fig. 13. Effect of colostrum on DC(Dendritic Cell) differentiation.



2) Zf 4] & el 27] B cytokine®] wHITH ] Aolof A
2 AR FolA A nlaste 9538 B s AHsEal e FESHAS DC
Aot HAME Foll A IL-10, TNF—alpha®] BAks X8k 755 7HAL S <18t
Atk Yukdow [L-102 FFFuRI allergydl Eold oA &S AU e
Anti—cytokines .2 4#x] =1 Lactoferrin®] Eo]4 o2 [,-109 %S Z4s= 43=

AS 4 9ltl w3k TNF-alphae] AAEFE Z7lEa 9424 ELISA(enzyme—linked
immunoabsorbent assay)& &dte] EH1IGITE o= monocyteoll A &3kt AAAEL] 75
3!

S 24sh= 985 lactoferrin ©] Sk A2 Ho] a1 ok (Fig. 14)
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Fig. 14. Effect of colostrum on cytokine secretion in human monocyte—derived DC cell.
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Fig. 15. Anti—cancer effect of DC cell by colostrum.
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Fig. 16. SDS—polyacrylamide electrophoresis analysis of colostrum proteins.
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9] &rk3ts 7= DPPH(1,1—diphenyl—2—picryl—hyrazyl) & o]-&3j] 37}
skt Absolute ethanols 83l 0.1%% 0.01% % 3418 sample 1 mlo] 0.1 mM
DPPH £ 1 mlE 7}ste] mixingdtal, 37ColA 30&7 W3 ANF, W& &3
EZ spectrophotometerE ©]&3] 516nmolA SA3 I oju &4

ethanolS, %A F 223 butylated hydroxytoluene(BHT)S AF&3} T} Free
radical 27% <% YEE radical scavenging activity (%) tt& Ao =2 AAlslS
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Table 8. Antioxidant activity of colostrum

=k Average | @2 DPPHY | 4=1m
Sample %) oDl oDe oD (%) A (%)
Blank = 04189 | 0.4145 0.4167 100.0 0.0
| 2 Z(BHT) 0.001 | 00411 | 0.0420 | 0.0416 10.0 90.0
0.1 0.4033 | 0.4061 0.4047 97.1 2.9
Day 2
0.01 0.4142 | 0.4260 0.4201 100.8 0.0
0.1 04062 | 0.4123 0.4093 98.2 1.8
Day 1
0.01 0.4189 | 0.4243 0.4216 101.2 0.0
0.1 0.3274 | 03350 | 0.3312 79.5 20.5
Day 0
0.01 0.3982 | 0.3971 0.3977 95.4 4.6
0.1 0.3797 | 0.3689 0.3743 29.8 10.2
Skim Milk
0.01 0.4048 | 0.4235 0.4142 99.4 0.6
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A5 wWiANA ARelEFEQIQL IL—-59F TNF alpha 9 32 #dE& A=

7] §sle] mjwbAxEe] A sle] AHE ]2 signaling moleucule?]
S Western blot o= Ay Hotl HMC-1AXE A23187 ¥
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. Oday
Skim colostrum

001 01 001 01 mgmi

PMA [nM) . 50 100 MG . & F ¥ % @
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TNF-o — — — . =
iNOS _

Fig. 18. Effect of colostrum on the mast cell activation. After mast cell
activation, mRNA levels for proinflammatory cytokines and iNOS are determined
by RT—PCR.
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Fig. 19. Effect of colostrum on the activtion of intracellar signaling cascades in

mast cells.



A

gl AN EE o] g FAZay) P}
A A E  (macrophage)?! Raw 264.7 A ¥Z Dulbecco's modified Eagle's
mediumol A vl ksl th A E FAS 98 lipopolysaccharide® @] 39t}
BHATE SN GEVSE AR FaF AGALZA LPSSH 2 €9F
A A= Al Cox—2, IL—6, TNF—alpha % iNOS &3 #2 A% w7/l Ate|E7FR19

FAA BAo] AAT FAFS & & ATk E2ATF DAALAA oleF GF vl
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A4 AolES fA14 Bl oM P JFL A=A RT-PCRZ Hels) 2 2
s, 260 o8 GFA ARl FAR BHL AT B AL X F
Ak FHUEA filerS ol gdtel WA Fe 2fel ASE 95d WA
B FEsg oled Ave WEHA we xR A WAAEE 478
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Fig. 20. Effect of colostrum on the macrophage activation. After macrophage
activation, mRNA levels for proinflammatory cytokines and

mediators are determined by RT—PCR.
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Male Sprague-Dawley rats 200g a.

a. Mone treat
b, 2% colostrum-50ul dermal injection
¢ Tofkg colostrum-1ml oral delivery

=3

Fig. 21. Effect of colostrum on the compound 48/80—induced passive cutaneous

anaphylaxis reaction.
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Fig. 22. Effect of colostrum on the keratinocyte differentiation.
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Fig. 23. Effect of colostrum on the glycerol uptake and elastase activity.



ZAAN71=A gelst7] $18ko] rabbit ear model ©] &3}

E7 A9 <& WHo] 6mm biopsy puchE ©]&3te] incision

of Ad 3t
woundZ W1 2HE 19 13 A 797 =¥ vk 1 AF, gixatel vE %
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Fig. 24. Effect of colostrum on the wound healing.
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Fig. 25. Effect of colostrum on the granulation tissue formation during

the wound healing process.
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Table 9. Formulation for functional cosmetics

Atopy lotion ingredient

function INCI Name Sample(%)
solvent Purified Water 53.020
Humectant 1,3 Butylene glycol 7.000
Humectant Glycerine 6.000
Skin conditioning agent | Caprylic/Capric triglyceride 4.000
Skin conditioning agent | Portulaca oleracea extract 4.000
surfactant C14—22 Alcohols 3.000
Majer agent colostrum 2.000
Skin conditioning agent | Butylene glycol dicaprylate/dicaprate 2.000
surfactant Stearic acid 2.000
Emollient Macadamia Ternifolia seed oil 2.000
Emollient Squalane 2.000
Skin conditioning agent | Beta—glucan 2.000
Skin conditioning agent | Hordeum vulgare extract 2.000
Skin conditioning agent | Carthamus tinctorious seed oil 1.950
Skin conditioning agent | ceramide. 1.000
surfactant Cetostearyl alcohol 1.000
Antioxidant Tocopheyl acetate 0.500
Skin conditioning agent | Lonicera japonica flower extract 0.500
Skin conditioning agent | Angelca acutiloba root extract 0.500
Skin conditioning agent | Sophora angustifolia extract 0.500
Skin conditioning agent | Ophiopogon japonicus root extract 0.500
Skin conditioning agent | Ulmus davidiana root extract 0.500
Skin conditioning agent | Paeonia albiflora root extract 0.500
Skin conditioning agent | Polygonum multiflorum root extract 0.500
Emollient Dimethecone 0.200
Preservative Phenoxyethanol 0.200
Preservative Methyl paraben 0.200
skin protectant Allantion 0.100
pH control agent Triethanolamine 0.100
. Melaleuca alternifolia( Tea tree) leaf
Emollient . 0.060
oil
Preservative Propyl paraben 0.050
Emollient Vitis vinifera oil 0.050
skin protectant Dipotassium glycyrrhizate 0.050
Antioxidant Butylated hydroxy toluene 0.020




Atopy cream ingredient

function INCI Name Sample(%)
solvent Purified Water 61.140
Humectant 1,3 Butylene glycol 5.000
Humectant Glycerine 4.000
surfactant Cetostearyl alcohol 3.770
surfactant Cetearyl olivate 2.620
Emollient Macadamia Ternifolia seed oil 2.600
Emollient Carthamus tinctorious seed oil 2.600
Emollient Squalane 2.600
Majer agent colostrum 2.000
Skin conditioning agent | ceramide. 2.000
Skin conditioning agent | Portulaca oleracea extract 2.000
Skin conditioning agent | Beta—glucan 2.000
Skin conditioning agent | Hordeum vulgare extract 2.000
Skin conditioning agent | Lonicera japonica flower extract 1.000
surfactant Stearic acid 0.950
surfactant Glyceryl sterate 0.530
Antioxidant Tocopheyl acetate 0.520
Emollient Dimethecone 0.500
Skin conditioning agent | Angelca acutiloba root extract 0.500
Skin conditioning agent | Sophora angustifolia extract 0.500
Skin conditioning agent | Ophiopogon japonicus root extract 0.500
Skin conditioning agent | Ulmus davidiana root extract 0.500
Skin conditioning agent | Paeonia albiflora root extract 0.500
Skin conditioning agent | Polygonum multiflorum root extract 0.500
viscosity increasing

Cabomer 0.200
agent
Preservative Phenoxyethanol 0.200
Preservative Methyl paraben 0.200
pH control agent Triethanolamine 0.200
skin protectant Allantion 0.100

) Melaleuca alternifolia(Tea tree) leaf

Emollient ) 0.100

oil
Preservative Propyl paraben 0.050
Emollient Vitis vinifera oil 0.050
skin protectant Dipotassium glycyrrhizate 0.050
Antioxidant Butylated hydroxy toluene 0.020




Table 10. Specifications of functional cosmetics

Atopy lotion T#Z (2007.2)
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Fig. 26. Sample of functional cosmetic including colostrum.
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Fig. 27. Acute toxicity of colostrum—containing cosemetics.
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Fig. 28. Toxicity test of oral colostrum—containing cosmetics. After eating the
colostrum—containing cosmetics, toxicity of internal organs such as spleen, kidney and liver

were examined.



Table 11. Cytotoxicity test in spleen, liver, kidney of cosmetic including colostrum.

. Sample
aroup anie | bl spleen liver kidney
ol _— Z2Hg) 0.536 13.301 1.118
o HE(EZ/HE) | 0.002 0.049 2.088
s - £2Hg) 0.412 11.226 1083
HEEE/HE) | 0.002 0.048 2.R07
SE(q) 0.576 13.364 1.040
i e =t HE(EE/AE) | 0.002 0,053 1,808
el 575 £2Hg) 0.534 13.130 1.050
HEEZ/AES) | 0.002 0.0654 1.768
o s £2Hg) 0.604 14,672 1.122
£2321(50%) HEEZ/AHE) | 0.002 0.053 1.858
EH(q) 0.628 13,166 1.061
o = HIE(EE/AE) | 0.002 0.050 1.679
- - Z2Hq) 0.616 15,361 1.2583
22 m(50) HEEZ/AS) | 0.003 0.083 2.044
- o £2Hg) 0.692 12,558 1.529
HEEZ/AHE) | 0.002 0.044 1,821
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Fig. 29. Histologic examination of internal organs after eating colostrum—containing

cosmetics.
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Fig. 30. Draize eye irritation test of colostrum—containing cosmetics.
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Fig. 31. Draize skin irritation test of colostrum—containing cosmetics.
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Table 12. Human skin irritation test.

)82} 43
el
i 48N F 96217+ %
1 | 38/F = =
2 | 3a4M = =
3 | 32M = =
4 | 24/F = =
5 | 24/F = =
6 | 28/F = =
7 | 24/F = =
8 | 30/F = =
9 | 29/M = =
10 | 26/M = =
11 | 31/F = =
12 | 26/F = =
13 | 29/F = =
14 | 28/M = =
15 | 29/M = =
16 | 27/M = =
17 | 24/M 1+ 1+
18 | 24/F = =
19 | 24/F = =
20 | 41/F = =
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2w AHE corneometer X Tewameterz =4 31 TH Corneometer 23 &3
A v gE =X Fo] H IJF FE SIS 59.66% TE ESE Tewameter
£ ol &3t I S T A Ay, Ay FEFES P 23.73% HFE AL
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Table 13. Skin water—holding capacity of cosmetic including colostrum.

Lo|/ comeometer(F2 &7 &) Tewameter(+=E5 £E)

5] Ao | 8 ez 100010103104} S=H [10'(1)[10'(2)) 10'(3)[ 10'(4) [TEMP
1 ]o|¥%| 38/F |120.40 | 36.60 |31.00 {39.80 [34.70| 8.10 |7.70 | 6.10 | 7.10 | 6.60 | 24.80
2 | 2ZEH 34/M |23.20 |41.00 [41.50|39.40 [43.20] 8.60 |9.70 [6.20 | 8.30 | 7.60 | 24.20 7.
3 e B ] 32/M |29.30 |42.30 [41.30 |44.00 [41.10] 9.90 |10.70(7.70 | 9.00 | 8.70 | 26.70 0.70
4 |Zol=| 24/F |18.40 |1 21.70 [35.60 (27.00 [27.80 | 11.60 [11.70] 9.50 |10.00] 8.70 | 24.40 | 27.40
5| H4FG | 24/F 124,80 |138.90 [41.80 (41.80 [43.40| 7.00 |[6.80 | 5.80 | 7.40 | 6.60 | 24.40 | 26.80
61 A7t | 28/F |32.80 |35.10 [43.40 |42.80 [54.50] 9.00 |11.20(8.30 1010 9.10 | 24.70 | 28.40
7|ol=2] 24/F |21.20|25.10 |45.40 [46.10 |35.40 ] 12.50 [9.00 | 7.90 [9.00 | 7.20 | 24.20 | 26.60
8 | ZhZ | 30/M |20.70 | 37.60 [39.40 |44.00 [44.70] 1010 |11.60 | 8.90 | 9.80 | 9.60 | 25.20 | 26.50
9 [ etMZ ] 29/M 125,50 133.20 [38.50 (27.90 [35.00| 7.70 [7.00 | 8.60 | 9.60 | 7.80 | 27.00 | 32.50
0 =2 26/M 29.60 [33.90 |49.50 [36.40 |35.80 | 10.10 [8.80 | 8.80 | 9.30 | 8.40 | 27.10 | 33.00

=& | 31/F |30.80 | 39.50 |48.10|37.10 |35.10] 10.90 [9.40 | 8.10 [8.40 | 7.20 | 24.90 | 28.00
12| 249 | 26/F 133.60 [43.00 |43.00 [30.30 |45.00 ] 12.50 [11.60 | 9.20 |11.70] 8.40 | 24.40 | 27.00
13 27| 29/F 135.00 [48.00 |45.40 [42.10 |137.30 | 39.30 [8.70 | 8.30 |11.30] 8.30 | 24.40 | 28.50
142X 2] 28/M |18.00 [56.10 |52.60 [47.90 |48.80 | 13.40 [26.00 [14.20|14.80|14.00 | 27.10 | 32.10
15| M2 29/M )128.70 [29.60 |47.70 [32.70 139.30 | 21.80 [8.80 | 7.20 | 7.30 | 6.90 | 26.40 | 31.80
16)15=g| 27/M | 12.80(32.20|36.80| 38.90( 35.70] 17.00 [31.40]11.80]22.20] 10.70| 26.70 | 29.20
17| 8A2]24/M)18.30| 27.8 | 29.6 [24.00) 23.8 | 8.40 [8.30 |8.60 |6.00 | 7.50 | 274 30.3
18] &5& | 24/F 131.30| 526 | 39.5 | 61.8 ] 38.7 ) 9.70 [10.00)8.30 [9.50 | 9.30 | 24.0 27.3
19 283 | 24/F | 33.00( 56.50 | 57.20] 47.9041.50] 55.30 [11.70 8.80 | 15.50( 10.70] 23.9 27.6
200 0/Zal| 41/F 123.80] 34.20 [48.10( 37.20{33.90] 8.80 [10.70] 9.40 ]10.90] 9.00 | 23.9 26.9
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Table 14. Milking head per dairy farm

Milking head Dairy farm number
1 ~19 3
20 ~39 15
40 ~ 59 10
60 ~ 79 2
80 ~ 3
Total 33
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Table 15. Calf head per dairy farm

Calf head Dairy farm number
1 ~ 19 3
20 ~ 39 13
40 ~ 59 14
60 ~ 80 2
No response 1
Total 33
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Table 16. Colostrum production of head per day

Production volume(kg) Dairy farm number

1 ~9 5
10 ~ 19 5
20 ~ 29 20
30 ~ 39 20

40 ~ 2

No response 1

Total 33
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Table 17. Colostrum intake of head per day

Intake volume(kg)

Dairy farm number

2 1

3 8
4 15

5 3
6”9~ 5

No response 1
Total 33
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Table 18. Dairy farm numbers of extra colostrum

Section Dairy farm number
Extra 28
No extra 3
No response 2
Total 33
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Table 19. Consumption method of extra colostrum

Section Dairy farm number
Waste 10
Calf intake 8
Storage 6
Waste/Storage 4
Animal intake 1
No response 1
Total 30
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Table 20. Utilization of extra colostrum

Section Farm no.
Yes 30
No 1
No response 2
Total 33
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Table 21. Intention of extra colostrum selling

Section Dairy farm number
Yes 26
No 6
No response 1
Total 33
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Table 22. Intention of storage instrument of extra colostrum

Section Dairy farm number
Yes 22
No 2
No response 2
Total 26
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Table 23. Selling price of extra colostrum

Price/kg(won) Dairy farm number
4,000 2
4,000 ~3,000 2
2,000 ~ 3,000 2
1,000 ~ 2,000 4
1,000 15
No response 8
Total 33
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Fig. 32. Colostrum collection and storage system.
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Table 24. pH after fermentation by lactic acid bacteria from colostrum in 10%
skim milk at 37C for 24 hours

No. pH No. pH No. pH No. pH No. pH
1 4.81 47 6.21 93 5.49 139 5.98 185 5.44
2 5.41 48 6.20 94 5.29 140 5.84 186 541
3 5.45 49 5.82 95 5.40 141 5.18 187 5.36
4 5.36 50 6.20 96 4.48 142 5.47 188 5.26
5 5.39 51 5.79 97 5.34 143 5.82 189 5.94
6 5.37 52 6.11 98 5.60 144 4.63 190 4.05
7 5.38 53 5.80 99 6.34 145 5.69 191 5.21
8 5.39 54 5.85 100 6.21 146 4.55 192 6.18
9 5.35 55 5.81 101 5.95 147 5.52 193 4.65
10 5.47 56 6.26 102 5.05 148 5.12 194 5.49
11 5.34 57 6.24 103 5.84 149 5.62 195 5.82
12 5.39 58 5.87 104 5.85 150 6.30 196 5.55
13 5.39 59 5.81 105 5.43 151 5.78 197 5.47
14 5.81 60 6.22 106 5.46 152 4.05 198 5.31
15 5.40 61 5.84 107 5.31 153 5.26 199 5.02
16 5.77 62 5.87 108 5.38 154 5.41 200 4.98
17 5.79 63 6.43 109 5.39 155 5.84 201 5.48
18 5.82 64 5.68 110 5.76 156 6.31 202 5.76
19 5.79 65 5.47 111 6.30 157 5.94 203 5.46
20 5.78 66 5.42 112 4.88 158 5.75 204 5.33
21 5.78 67 5.55 113 5.65 159 5.12 205 5.26
22 5.77 68 5.36 114 5.47 160 4.74 206 5.32
23 6.17 69 5.85 115 5.13 161 5.64 207 5.77
24 5.75 70 5.67 116 5.54 162 5.59 208 5.37
25 6.14 71 4.78 117 5.68 163 6.22 209 5.06
26 6.22 72 5.56 118 5.69 164 6.01 210 5.00
27 5.79 73 5.47 119 5.57 165 5.89 211 6.28
28 5.81 74 5.84 120 5.34 166 5.93 212 4.94
29 5.80 75 6.20 121 5.81 167 5.42 213 5.16
30 5.81 76 6.01 122 5.69 168 5.35 214 5.42
31 6.20 77 5.78 123 5.84 169 5.33 215 5.30
32 6.16 78 5.43 124 5.74 170 5.61 216 5.77
33 5.82 79 4.95 125 5.51 171 5.84 217 5.45
34 5.80 80 5.84 126 5.67 172 5.15 218 5.64
35 6.26 81 6.13 127 5.21 173 5.39 219 5.51
36 5.79 82 4.77 128 4.64 174 5.91 220 5.52
37 5.78 83 5.46 129 5.49 175 4.59 221 5.11
38 5.80 84 5.84 130 5.28 176 5.21 222 5.34
39 5.83 85 5.90 131 5.49 177 5.75 223 4.87
40 5.83 86 4.49 132 6.33 178 5.74 224 5.19
41 6.20 87 5.38 133 6.20 179 5.11 225 5.02
42 5.81 88 5.39 134 5.11 180 6.28 226 5.47
43 5.71 89 6.25 135 5.47 181 5.74 227 5.47
44 5.79 90 5.74 136 5.82 182 5.81 228 6.72
45 6.14 91 5.34 137 5.66 183 6.17 229 6.76
46 5.82 92 5.81 138 5.24 184 5.44 230 6.69
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No. pH No. pH No. pH No. pH No. pH
231 5.98 277 6.56 323 6.39 369 5.58 415 6.70
232 6.69 278 5.89 324 6.30 370 5.74 416 6.60
233 5.98 279 6.46 325 6.40 371 5.31 417 6.71
234 6.37 280 6.75 326 6.45 372 5.36 418 6.71
235 5.89 281 6.47 327 5.74 373 5.78 419 6.69
236 6.56 282 6.58 328 5.78 374 5.26 420 6.72
237 6.63 283 6.75 329 6.28 375 5.76 421 6.73
238 6.71 284 6.76 330 6.31 376 5.79 422 6.72
239 6.75 285 5.73 331 5.80 377 5.78 423 6.67
240 5.99 286 6.74 332 6.71 378 5.82 424 6.66
241 6.58 287 6.21 333 6.73 379 5.80 425 6.69
242 6.56 288 6.75 334 5.49 380 5.31 426 6.69
243 6.51 289 6.74 335 5.64 381 5.28 427 6.69
244 5.95 290 6.05 336 6.25 382 5.78 428 6.66
245 5.94 291 5.89 337 5.81 383 5.76 429 6.67
246 6.62 292 6.31 338 6.32 384 5.76 430 6.70
247 5.96 293 5.88 339 5.80 385 5.76
248 6.56 294 6.23 340 5.36 386 5.77
249 6.74 295 6.59 341 5.82 387 5.78
250 6.03 296 6.40 342 5.83 388 5.50
251 6.44 297 5.91 343 5.95 389 5.80
252 6.77 298 5.92 344 5.38 390 5.46
253 6.32 299 6.49 345 5.41 391 5.73
254 6.49 300 6.75 346 5.82 392 5.73
255 6.12 301 6.73 347 5.83 393 5.99
256 6.73 302 6.73 348 5.50 394 5.48
257 6.74 303 5.68 349 6.27 395 5.29
258 5.86 304 6.23 350 5.44 396 5.77
259 5.79 305 6.18 351 6.43 397 5.78
260 6.45 306 6.51 352 6.24 398 5.28
261 6.28 307 6.13 353 6.71 399 6.29
262 5.91 308 6.30 354 5.80 400 5.47
263 6.14 309 5.78 355 6.70 401 6.21
264 5.89 310 6.33 356 5.43 402 5.73
265 5.80 311 6.18 357 5.83 403 6.27
266 6.56 312 6.48 358 5.88 404 6.26
267 5.78 313 6.24 359 5.48 405 6.26
268 6.58 314 6.32 360 5.83 406 6.69
269 6.46 315 6.25 361 5.83 407 6.73
270 6.55 316 6.36 362 5.83 408 6.73
271 5.93 317 6.46 363 5.84 409 6.73
272 6.30 318 5.46 364 5.35 410 6.73
273 6.27 319 6.70 365 5.70 411 6.73
274 6.11 320 6.52 366 5.84 412 6.73
275 5.96 321 6.26 367 5.73 413 6.71
276 6.56 322 6.63 368 6.45 414 6.72

source : 1~63, 228—405 : colostrum(bovine), 64~227 : colostrum(goat), 406 ~430

. silage
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2. 2§ WE WAE H4 274 2 24 /4F 24 FGH AR W A AxAE
7

st £4 S olgstel sAS AAEA. ¢ d5° DNAE FE3°] universal
primer (5'=GAGTTTGATCCTGGCTCAG-3',
5'-AGAAAGGAGGTGATCCAGCC—-3)%E AH&3tel Yoon 5(1997)¢] =zl upe}
PCRE 33l 16S rDNA (16S rRNA coding gene)ES =Z39tt. 2% 16S
rDNAE PCR product purification kit (Qiagen ARHZE AF&ste] AHA3 =
sequencing Wk o] gttt AVINYE AR Genetic  analyzer 377
(Perkin—Elmer AH)& A}&3tom dr7jqde] 48 F2 CLUSTALW Z g1
(Thompson et al., 1994) % PHYLIP =1 (Felsenstein, 1993)& A}-&3}9 ).

283 1, 719H A7 £=F5E dolH 7] 93t 16S rRNA gene sequence=
4% A3= Fig 1, 201 Yebd wkeh 2o Fig. 33 2 19 f4kte] 16S rRNA
gene sequence 834 bpe] EA O =2 100% St. thermophilus T = 98 XU}, Fig. 34
= 71 §AF9 16S rRNA gene sequence 736 bpd ®Ao=® 100% St

macedonicus % B3 At}

KeX
T
KX
T
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GCAGTGAACGCTGAAGACTTTAGCTTGCTAGAGTTGGAAGAGTTGCG
AACGGGTGAGTAACGCGTAGGTAACCTGCCTATTAGTGGGGGATAAC
TATTGGAAACGATAGCTAATACCGCATAATAGTGTTTAACACATGT
TAGAGACTTAAAAGATGCAATTGCATCACTAGTAGATGGACCTGCG
TTGTATTAGCTAGTTGGTGGGGTAACGGCCTACCAAGGCGACGATAC
ATAGCCGACCTGAGAGGGTGATCGGCCACACTGGGACTGAGACACGG
CCCAGACTCCTACGGGAGGCAGCAGTAGGGAATCTTCGGCAATGGGG
GCAACCCTGACCGAGCAACGCCGCGTGAGTGAAGAAGGTTTTCGGAT
CGTAAAGCTCTGTTGTAAGAGAAGAACGTGTGTGAGAGTGGAAAGT
TCACACAGTGACGGTAACTTACCAGAAAGGGACGGCTAACTACGTGC
CAGCAGCCGCGGTAATACGTAGGTCCCGAGCGTTGTCCGGATTTATT
GGGCGTAAAGCGAGCGCAGGCGGTTTAATAAGTCTGAAGTTAAAGGC
AGTGGCTTAACCATTGTTCGCTTTGGAAACTGTTAAACTTGAGTGC
AGAAGGGGAGAGTGGAATTCCATGTGTAGCGGTGAAATGCGTAGAT
ATATGGAGGAACACCGGTGGCGAAAGCGGCTCTCTGGTCTGTAACTG
ACGCTGAGGCTCGAAAGCGTGGGGAGCAAACAGGATTAGATACCCTG
GTAGTCCACGCCGTAAACGATGAGTGCTAGGTGTTAGGCCCTTTCCG
GGGCTTAGTGCCGCAGCTAACGCATTAAGCACTCCGCCTGGGG

Fig. 33. 16S rDNA sequence (834 bp) of lactic acid bacteria 1.
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ACGAACGCTGGCGGCGTGCCTAATACATGCAAGTAGAACGCTGAAG
AGAGGAGCTTGCTCTTCTTGGATGAGTTGCGAACGGGTGAGTAACG
CGTAGGTAACCTGCCTTGTAGCGGGGGATAACTATTGGAAACGATA
GCTAATACCGCATAACAATGGATGACACATGTCATTTATTTGAAA
GGGGCAATTGCTCCACTACAAGATGGACCTGCGTTGTATTAGCTAG
TAGGTGAGGTAATGGCTCACCTAGGCGACGATACATAGCCGACCTG
AGAGGGTGATCGGCCACACTGGGACTGAGACACGGCCCAGACTCCT
ACGGGAGGCAGCAGTAGGGAATCTTCGGCAATGGGGGCAACCCTGA
CCGAGCAACGCCGCGTGAGTGAAGAAGGTTTTCGGATCGTAAAGCT
CTGTTGTAAGTCAAGAACGGGTGTGAGAGTGGAAAGTTCACACTGT
GACGGTAGCTTACCAGAAAGGGACGGCTAACTACGTGCCAGCAGCC
GCGGTAATACGTAGGTCCCGAGCGTTGTCCGGATTTATTGGGCGTA
AAGCGAGCGCAGGCGGTTTGATAAGTCTGAAGTTAAAGGCTGTGGC
TCAACCATAGTTCGCTTTGGAAACTGTCAAACTTGAGTGCAGAAGG
GGAGAGTGGAATTCCATGTGTAGCGGTGAAATGCGTAGATATATG
GAGGAACACCGGTGGCGAAAGCGGCTCTCTGGTCTGTAACTGACGC
TGAGC

Fig. 34. 16S rDNA sequence (736 bp) of lactic acid bacteria 71.
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A ZFE2HEY B8 3t Streptococcus thermophilus, Streptoccus macedonicus
o} Hulnto] QoA B IFQl Lactobacillus fermentum w5 MRS A& aj=]o] 3
7CoAA 24X 7F vk 3 starter® AF23lF T 1%
S0l A A4 (65TCAA 30 )3t B2ArE T34

37°CelAM ujFat3it.

TS AT MFAS 44 3,6, 9, 12, 15, 18, 24, 36, 48713k A5 35}
of wigkolel G <, pl, AAAE, FAFFE AOAC WA WS4,
TR NEOS BE F WSS S Aste] 4T Wmel musEA 27 1,

3, 5, 79l AEE AMFst wiYgd FTo & T, pH, A=, AT E
A.0.A.C. Rl wel SA s3I

Aulnpo] . (F) ol A Hakelal = A L. fermentum™ ZFrollA EElE fAE
Q1 St. thermophilus, St. macedonicusE Z-9F BA Zfo 2zt waAH =4S
AEST. Fig. 35% Hadd 5 & FFY ®HsztsE 58 slow 274 gAx
F7F 48A1ZF rEA T o e vt AYdE BNt & e 2RET
Azf7F =okvh 2fol A Lo fermentum TE = WEZT)FE 3AZMEA] G ROl
Faastthzh 3A1ZE o] 3 HH 15413714 Wkt glglaL, 15A1%E o] 37 H 3643744
FAS rAs Tt 48X A= ek =7VEkty. St thermophiluses 15X 77 A
B QASAAL, 15413 o] 58] 24X W74 FAdtehr) 48AIZ MR = ofRt Fote)
AT}, St. macedonicus= 15X 27k A] M3F7E QITh7F 18X 77hA] 2k7F k4 48] 77}

v bt webd 3 ol 8 L. fermentum©] 7HE Ekal St

)

thermophilus7} 71 t2-0]lal St. macedonicuss= 79| ©o]-&3FA ¢¥ktt.

Fig. 36 ¥a ¥4 5 pHe WstE SAS o= 2fof @Xx2/7F Hadyd <+
Algro] Zatgtel whet vledk BES BT, pHe WolA L. fermentume 484]
2y A3 & 4.3, 452 22 GeENNRAY. St thermophiluss 48A17F o] & 5.30]%1 11
St. macedonicus= 719 WslE Ho|A] kvl webX pHE L. fermentum©| 7V
=9kl St thermophilus?t 71 TFE-olal St. macedonicusys 719 A3} ¢l o}
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Fig 35. Changes of sugar contents in fermented colostrum using isolated strains.
(A) whole colostrum, (B) skimmed colostrum, —@— L. fermentum, --+O-- St.

thermophilus, — A — St. macedonicus
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Fig. 36. Changes of pH in fermented colostrum using isolated strains.

(A) whole colostrum, (B) skimmed colostrum, —@— L. fermentum, Q-

thermophilus, — A — St. macedonicus
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Fig. 37. Changes of titratable acidity in fermented colostrum using isolated
strains.

(A) whole colostrum, (B) skimmed colostrum, —@— L. fermentum, --+O-- St.
thermophilus, — A — St. macedonicus
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Fig. 38. Changes of viable cell count in fermented colostrum using isolated
strains.
(A) whole colostrum, (B) skimmed colostrum, —@— L. fermentum, --+O-- St

thermophilus, — A — St. macedonicus
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Hafro] BE T WSS SAHG] flste] 4T Ward BysuA 7tz 1, 3,
5, 79l A&EE AMFA st wFe o 7 &, pH, A=, FAdTFE S5
o Fig. 39= A 5 7 @] WskE SA AoR 2f9 DA2f TaFIM
L. fermentum@ St. thermophilusv= A7¢ 14 F7kA] 7HA8ti7} o] 7U7hA]+= W
st7F 719 Qe ol wE § 22XV WAE e A T F Zart AE doju
g o] "ojAl= AojaL, 1Y o] Fell= &ds] Wrhd et & darvk doju
A skl wiEelty. St. macedonicus= ZArolM = A% 71 ¢ F 2ae= A
dojupA] eokar A xFol= A 19 F7HA Fasivrt ol % 7474 = st

7k 71¢] AT
Fig. 402 A% % pH W3E 4T Aoz Zf9 A xfF LafolA
fermentum®} St. thermophilus= A7 14 F71A] A8t} o] %
7 A9l AT ol wE § 2RV}
ko] WolX &= Aol =
Rk wEolt}t. St macedonicuse FrolAE A 717F FoF & g aE Ao A
ofubA] kil EAxfelME A 19 $7HA HAsHIE o] % 79
A Atk TaARA S pHO WItE SA3 Ao 2{F4 EAxF7F TaARA
Alzke] Zapshel upe} vl AES ®eled], pHe EoiA L. fermentume 48
AVJ B3 4.3, 458 242 GEPN AT, St thermophiluse 48417F o] % 5.30] 3L
St. macedonicus= 719 WE HolA gttt welA pHe L. fermentumel 7V
=9kal St thermophilus7} 1 THEolal St. macedonicus= 79 ¥W3l7F 3T,
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Fig 39. Changes of sugar contents in fermented colostrum using isolated strains
during 7 days storage. (A) whole colostrum, (B) skimmed colostrum, —@— L.
fermentum, Q- St. thermophilus, — A — St. macedonicus
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Fig. 40. Changes of pH in fermented colostrum using isolated strains during 7
days storage.
(A) whole colostrum, (B) skimmed colostrum, —@— L. fermentum, --+O-- St

thermophilus, — A — St. macedonicus
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Fig. 41. Changes of titratable acidity in fermented colostrum using isolated

strains during 7 days storage. (A) whole colostrum, (B) skimmed colostrum, — @ —

L. fermentum, --O-- St. thermophilus, — A — St. macedonicus
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Fig. 42. Changes of viable cell count in fermented colostrum using isolated
strains during 7 days storage. (A) whole colostrum, (B) skimmed colostrum, — @ —

L. fermentum, --QO-- St. thermophilus, — & — St. macedonicus
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Fig. 43. Sample of functional feed using colostrum.
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Table 25. Effect of feeding colostrum feed on the growth rate in piglet
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Fig. 44. Effect of feeding colostrum feed 0.5% on the growth rate in piglet

during 4 weeks.
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Table 26. Effects of growth rate feeding colostrum feed 0.5% in piglet during 4

weeks.
Treatment
Item Colostrum feed
Control
(0.5%)
No. of Pigs 12 12
Starting average body weight(kg) 10.00 10.00
Final average body weight(kg) 24.66 27.11
Total gain(kg) 14.66 17.11
Improvement(% ) 0 16.73
Day / Gain(g) 505.57 590.13
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Table 27. Blood analysis of feeding colostrum feed 0.5% in piglet during 4

0.5%

weeks.
blood |choleste ) | albumin/globu
| 1 albumin |globulin i
glucose ro in
(g/dl) | (g/dl)
(mg/dl) | (mg/dl) (%)
Control 71.8 110.1 3.50 2.76 1.34
Colostrum feed | o) o | 1546 | 330 | 2.84 1.23
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