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Abstract

To investigate the compositions of Helstein colostrums, samples were collected at 12 hour-interval
after 12hrs postpartum. Milk protein, milk fat. SNF and total sold content of the colostum rapidly
decreased from 12 hours to 48 hours after calving whereas lactose was the lowest af 12 hours after
calving. Ash content was not shown to changes during lactation periods. Immunoglobulin G(IgG)
concentration was also significantly (p<0.05) high in both primiparous and multiparous colestrum
collected at 12 and 24 hours after calving. IgG concentration of primiparous and multiparous colos-
trums at 12 hours after calving was 44mg/ml and 44.27mg/ml, respectively. There was no apparent
difference in IgG level between primipara and multipara. Fatty acid composition of colostral lipid was
not shown to changes during lactation period. However, lauric acid. myristic acid and total saturated
fatty acid were slightly decreased in multiparous colostral lipid. Capric acid, lauric acid, myristic acid
and palmitoleic acid compesition in primiparous colostral lipid were slightly higher than these of
multiparous colostral lipid throughout all lactation periods.
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Table 1. Operating conditions of gas chro-
matography

Gas Hewlett Packard 6890

chromatography

Column HP-Innowax
(Cross-linked Polyethylene
Glycoal)

Injector 230°C ~240°C

temperature

Column 190C ~195°C

temperature

Detector . 240°C ~250°C

temperature

Déctor FID

Carrier gas N:

Flow rate 40ml/min

F3L9L v} Frlslad p-heptaneZo] &

E5t5)A] A2 A4F(2001)

oE 7 AR WA S HRe
Ak,

can®] THEHAPOE 7} 27 {F949¢
H . EA e
Zz o oz
=7 T9 dedEe| Hst
Z2F & FHEo dE FAY, FHA,
9, 282 FATHGE(SNF) S #steE A
g A3, FAY FE2 BN 124170
8.40%, 24117kl 5.46%, 364 7HoT 4,80%, 48]
7ol 450% 2 Vel o o B9k 24X 7174 9
ZH7F 597 (p<0.05) 22 =3I (Table 2).
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Table 2. Changes of colostrum components of Holstein during lactation period (%)
Time (hr) Fat Protein Lactose SNFY Total solid Ash

12 8.40° #1667 1261° £231 310°+045 1646* £358 - 2366° +£3.06 120° £0.14

24 546" +0.85 855° +£1.08 371> 038 13.00°+266 19.89° +2.18 1.12° £0.10

36 480™+0.36 6.30° £136 360° 036 10.83°+195 1592° +1.05 1.03°+011

48 4.49° +054 547° +125 384> 019 10051085 1441° £1.08 0.94+0.07

60 488" +0.42 480° +£082  3.96° £0.17 950° +£0.45 1358 +£045 0.86° £003

72 4.88° £0.50 439% 045 4.01* =023 9.13° £033 1310% +£0.28 0.89° +0.04

84 474 +£0.33 421% +£028 407 +£022  9.02° +£041 12.75* +030 0.86° £0.02

96 480° +0.28 415° £044  4.12* £0.18 9.01% £030 12.30° £011 0.88° £0.06

108 467° £050 399° +£054 426°+026 899° 021 1240° £020 0.82° +0.02
120 447° +027 402° +038 409 040 884° +£014 1250° £021 0.84° £001
132 4.40° £0.30 3.82° £015 409 £037 864% £024 12.37° £024  0.83° +004
144 4,38° +£0.29 379° +014 421°+029 873 £033 12.70° £026 0.83° +£003

Y SNF was indicates solids-not-fat.

¥ Values were expressed as means+SD (n=10).

Letters with different superscript in each column are significantly different at p<0.05..
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mlSTH(Table 3). o] 213 2478 IgGEFHFL 48

A7 o] FEE F£3] ZistH o, 4847

o] T RE= EAZ & ]7'<P(p<005)E Ho]

2 °'3l"5} A9 A BT & 12X 7H71A]

o 2% & [oG FEL 44.2Tmg/mlel K2 24
moﬂh 38.04mg/mlA 2™, 2R 7HA £ 3.81

mg/ml, 394 7hH e 1.25mg/ml, 44R =

1.19mg/ml 2133 3F= 0.68mg/ml=A

48X 7 B BE s BAF §9 1 (p<0.05)E B

o|Z] Wtk 2{ F IgG A A
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Table 3. Changes in IeG concentration of
colostrum and milk of Holstein after calving

(mg/ml)
Time (hr) Primipara Multipara

12 44.67% £1545"  4427°+1201
24 36.08* +£1554  3804°+11.25
36 868" + 354  552°%172
18 487° + 258  381°+1.35
60 1L67% + 077  1.89°+055 -
72 128° + 062 125037
84 119° + 049  1.23°+0.07
96 125° + 027  1.19°+048
108 075° + 038  1.03+0.35
120 081° + 046  0.75°%+0.28
132 075° + 058  084°+032
144 077° + 042  078°+022

H+

Normal milk  0.73° = 026 0.68°£0.33

Y Values were expressed as means+SD(n=10).
Letters with different superseript in each col-
umn are significantly different at p<0.05.
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Table 4. Fatty acid composition of primiparous Holstein colostrum from parturition day 1 to day

6 (%)
1 2 3
Fatty acid

MY E” M E M E
Cabric acid 1324022 105£023 1404023 1184023 1274022 108041
Lauric acid 1744021 213%031 2354045 204022 207023 168015
Myristic acid B06+155  1094+191  1069+133  982+122 0884122  839£155
Palmitic acid 30924347 38871456  3735+433 3628366  36.16+£298  3274%341
Palmitoleic acid 2194087 2114089  247+114  229+033 239081  227+051
Stearic acid 13924164 1083214  1074£225  1141+135  1128+125 1319+126
Oleic acid 37814358 30494345  3LT6L364 33474322 33724278 3733L344
Linoleic acid 401%102 358111  324£120 352059 $23+017 332058

Unsaturated FA” 4404331  36.18+354 37471361  35.28+2.89 3934£3.78 42921456
Saturated FA 5596+4.05  63.82%4.22 6250433  60.72£4.3] 60.66+456  57.08=4.13

U/S ratio” 0.79+0.13 0574004 0.60+0.07 0.6510.09 0.65+0.07 0.75+0.09
4 5 6
Fatty acid
M E M E M E
Capric acid 1.38+0.22 116022 0.7640.04 1.10£0.22 1.33+0.22 1.15£0.22
Lauric acid 1.95+0.12 1.69+0.31 L11=x0.09 153+031 1.88+022 1.60£0.15
Myristic acid 8.63£1.55 7.76+0.89 586£17 7.39+1.23 6.01+2.11 7.88x1.33
Palmitic acid 312637 3116+234 2964+341 2997311 33394408  3091+361
Palmitoleic acid 2.3610.21 2.36+037 2294051 2254054 242+082 229062
Stearic acid 1315+1.33 1447X1.55 1598188 15624251 1484244  1311£296
Oleic acid 37581341 3779381 4073382  38.31+4.02 39844460  38.764.07
Linoleic acid 3.69+1.05 3.61+0.88 3641099 358+1.03 4271+1.22 429+122

Unsaturated FAY 4363388 4376413 46661446 44414431 4653+482 4534418
Saturated FA 5637411 5624488 5334482  5559+413 53471409  54.66+4.66
U/S ratic” 0.77£0.04 0.78 0,04 0.87 £0.07 0.800.05 087006 083015

Y M : Morning milk.

E ! Evening milk.

Values were expressed as means = SD (n=5).

Y FA : fatty acid.

5 U/S ratio : Unsaturated fatty acid/Saturated fatty acid ratio.
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Table 5. Fatty acid compostion of multiparous Holstein colostrum from day 1 to day 6 (%)
1 2 3
Fatty acid ’ i
M EY M E M E
Capric acid 0514009  052+011 068+014  0.72%018 068+0.14 - 072024
Lauric acid 1.25+0.23 1271015 1.37£0.15 1.18%0.17 1.37+0.21 1.18£0.31
Myristic acid 7.6812.33 7.70x£1.55 732£134  581£155 7324£211  581£1.01
Palmitic acid 35.35+455 354£1.69 3450+344 3216+3.80 3450+£391  3216+265
Palmitoleic acid 1244011 1.77£0.31 1.79+031 1.79+041 179024  1.79x031
Stearic acid 1774252  17.38%3.11 1803+136 1947+2.07 18.03£265 1947204
Oleic acid 3278+388  3245+4.22 3295322 35794407 32951401  3579x3.04
Linoleic acid 344+122 337£155 3351107 307122 335+105  3.07£1.14
Unsaturated FA* 3746+398  37.59+384 3805+3.09 4065+391 38.00+£397 406513.69
Saturated FA 6254+488  6241%£497 61.91+455 5935+488 61.91£4.08 59.35+4,08
U/S ratio® 0.60+0.04 0.60%0.04 062£014  0.68%013 062+014  068£021
5
Fatty acid
M E M E M E
Capric acid 0.71£0.21 0.41£007 0.50%£0.11 0.33£0.14 050009  033£0.09
Lauric acid 1.01£0.09 0.64+0.11 0711027  053£0.08 0.71+017  053+0.14
Myristic acid 4761034 354095 377013 323%057 3771069 323077
Palmitic acid 29.02+£265  2781+3.69 28.01£394 276812388 2801+344 27.68+255
Palmitoleic acid 2.19£0.37 2.01+£0.37 188+£033 1954033 188022  1.95+0.09
Stearic acid 1948+156  2360+2.84 23.01+327 2413%+298 23.01£322 24131265
Oleic acid 39.36+£309  3851+2.98 38571314 38824382 3857+389 3882x301
Linoleic acid 3484107 3.48+0.64 3571102 333x059 3571059 333055
Unsaturated FA* 4503362  4399+4.06 44021407 4410+4.38 44024401 4410342
Saturated FA 5497405  56.01£4.33 D5098+45> 55901408 55.98+399 55.90+4.55
U/S ratio” 082+024 0.791+0.26 0791022  078x023 0.79+017  079%021

Y ra

M : Morning milk.
E : Evening milk.

' Values were expressed as means = SD (n=5).
fatty acid.
% /8 ratio :

Unsaturated fatty acid/Salurated fatty acid ratio.
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=
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Table 6. Comparison of fatty acid composition between primiparous and multiparous Holstein

colostrum (%)
1 2 3 4 5] 6
Fatty acid
P M P M P M P M P M P M
Capric acid 1.19 0.52 126 07 017 07 017 056 093 041 124 041
Lauric acid 1.94 1.26 221 128 183 128 182 082 132 062 174 062
Moyristic acid 9.50 736 1026 656 913 656 819 415 662 350 495 350
Palmitic acid 3490 3544 3682 3333 3445 3333 3121 2841 2980 2784 3215 2784
Palmitoleic acid 2.15 1.51 238 179 233 179 236 210 227 192 236 192
Stearic acid 1237 1756 1107 1875 1224 1875 13381 2154 1580 2357 1398 2357
Qleic acid 3416 3262 3262 3437 3552 3437 3769 3893 3952 3870 3930 3870
Linoleic acid 379 340 338 321 327 321 365 348 375 345 428 345

Y P : Primiparous Holstein.
2 M : Multiparous Holstein.
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