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Changes of Blood and Milk Components and Correlation among
Them after Parturition in Dairy Cows

J. W. Lee’, Y. C. Chung’, C. K. Kim', M. H. Kim and S. H. Choi’
College of Industrial Science, Kongju National University

SUMMARY

Components of cholesterol, glucose, minerals (selenium, Ca, P) and vitamin E in blood and milk were collected
and analyzed weekly after calving from a total of 78 Holstein cows. In this study, we examined changes of chemical
components, correlations among them, and factors affecting the changes. The results were summarized as follows;

1. Average levels of components in blood during 9 weeks after calving were 178.8 mg/dl, 62.3 mg/dl, 8.9 mg/dl,
7.4 mg/dl, 52.2 ng/ml, 10.3 zg/ml, 16.3 mg/dl, 15.3 ng/dl, and 15.8 mg/dl for cholesterol, glucose, Ca, P, selenium,
vitamin E, BUN (blood urea nitrogen), MSe (milk selenium), and MUN (milk urea nitrogen), respectively.

2. The levels of cholesterol, glucose selenium, vitamin E and MSe tended to increase over time after calving.

3. The estimated correlations among components were negative(—) for cholesterol and P, positive for selenium, and
BUN and also positive for BUN and MUN. Glucose showed positive correlations with P and MSe.

4. For factors influencing the changes of components, there were significant differences in glucose and selenium
for age, in selenium and vitamin E for parity, in glucose and MSe for milk and in all components except Ca and
selenium for feeding grass and hay, respectively. In urea nitrogen, age and parity only showed significant difference

in MUN.

In conclusion, the results were suggested that changes of blood and milk components depend on feeding during
the postpartum. Especially, we could ascertain that selenium in blood and milk is the important factor for the dairy

cows after parturition.
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2 A5t At HA(EE 5, 1984), 9
TKLarson &, 1989). B3k, H|§ 27|H T} v
& 7ol 9o m(Belyea 7, 1975), B & AH
B 3 %) thShaffer 5, 1981). Glucose 452
A Aol AFEH, 25 Yt vf Sl o
2370 7HF R 52l A2 E HIHYTKRa-
. 1966). EuF %9} 6571A] 9] glucose’sE 7t 58.0 mg/
3 53.6 mg/dl2 ASHQSH, ¥ & 11F742] 23 719)
2po) 7k A tHMiyoshi 5, 1995). 3+, FoH< 7hast
o] FZg3= o] BA vehd Ak 5, 1981).
oA Hlf HA7lHl Yol glucose FEE LFH T
A58 $-7ke] 2|7t vl ZthHart 5, 1978). ()] &
2 Atg HEH ) wat ASEH ALEY o Z2PA EAudl e
4~6 mg/dl o]3t2 AAE AP B Zo AstEHT
(Horst %5, 1976), ¥4 Z7lol= 2t A3=EE ALE BRI
HUATHER 5, 1978). Ca2 &1 3o} ) 7)ol A3t=
(1£#E 5, 1978; Horst F, 1976), Aol thgh 5 ol 2
7t Ax 5o 9 @rHShaffer =, 1981). FA) selenium
9] =T & 61422 ng/ml(Heimann 5, 1984), A A2 sele-
nium FEE 93~305 ng/ml(FF 191 ng/ml)7t HA FF0|
orj(Jukola 5, 1996a), AE 437} oW seleniume 200 ng/
ml o422 SHEd, A wige] Ao Z AAHAE 169 ng/
ml ojAtolH WdAdEe] fgo] e ReE BIHYHMo-
hammed %, 1991). AU 9] #F& 7 ¥ 514744 50~
60 ng/mleil A} 50 ng/mlZ 74, A A= 200 ng/ml
oA 150 ng/mlE ZAEH ATHWeiss 5, 1990). P sele-
niume @& bl wel 2po]7t 9lom, &4 9-= 60~80 ng/
ml, 14 ]2 70~100 ng/mlels AZ ¥ E2 AL
1942 HA 30 ng/ml~230 ng/mle) We)E Bol= HOE B
T E Y cHStowe 2} Herdt , 1992). 3l Se &o] & HH

g o ol Aol okt 8HA ti{(Smith¢t Cor-
nad , 1987). Vitamin E 9] @Y £ 59426 pg/mlo|H
AZFAA] vitamin E9) e Sl ol F&Fe] gloH, 4 ng/
ml olold HAe A7}E AT F e ALE BIHA
ThJukola &, 1996b). 8] Ao £FE YA 13~16
mg/di(Miyoshi , 1995), $H = 16.6 mg/di(Ffn, 1994) =
£ 4.0~5.5 mg/dl(Carlsson 5, 1995; Carlsson3} Pehrson, 1994)
2 B3A% £ 228 Aaes 649 G U FE0A A
Fol Fon $HU £Fo| B IAH AL R el 3l
THAA, 1994). © F9) 3l 8oz AFH LM 53
AU 4 FAis ol AY(EM, 1994), AA Sk &7
ZH(Carlsson 5, 1995)0l Zo]7} ATt BIFAI 7]l Qo=
S A 1L AS7) o) B Bkt Carlsson 5, 1995;
i, 1994; (£ 5, 1981). &= 27 AIRE &3 £ 65714
F9H o= FSHALH(Miyoshi 5, 1995), 4FA}F Thel] AFe]
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7} 9292 W (Carlsson 5, 1995; Miyoshi %, 1995), 918 3=
A7} ks B2 (Canfield 5, 1990)¢} §lvk= B7F 3L
S u(Carlsson 5, 1995; Miyoshi &, 1995). th &% &3 ¢
Ul 24 AT ZAH)e] AHAAE el 1L
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W 24 AT 2 aH] Az B(-)e Aol RIHA
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Selenium®] A& 2 3-Diaminonaphthalene® o} ¢} 3}
Aslgth 84 A ZE 1 mlE HNO; 9 HCIO. 2 A3HA1A &
W29 A0 Y& seleniumS B2AZ] F 0.1% DNA(2,

=
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9 ok wet FBE He ALt tE2A N o] cyclo-
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hexane .2 23t & FluorophotometerS ©]-8-3}] excitation
wave 378 nm, fluorescence 520 nmoi| 4] AA(automic absorption

analyzer)-2 selenium solutiong standard® &}e] =R Foh

2) Vitamin E &3
Vitamin E2] &%2 50 xg/ml DL-alpha-tocopherol acetate
2 UE EF 248 8o, HPLC(waters)E ©] &3t o}

3} 7+& ZZ(injection vol. ; 10 ul, flow rate ; 1.0 ml/min,

54
column ; Waters Symmetry™C18, dimension 3.9 cm x 150 mm,
mobile phage methanol wave length ; 292 nm)S. 2 A g3} ).

3) BUN, MUN, Cholesterol, Glucose, Ca 2! P2|

BUN(blood urea nitrogen), MUN(milk urea nitrogen), cho-
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# F7] o]Fd ¥& Ttz § R I(Kappel 5, 1984; Belyea
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Table 1. Changes of components in blood and milk by week interval during postpartum period

Week Cholesterol ~ Glucose Ca P BUN Selenium Vit. E MUN MSe
postpartum (mg/dl) (mg/dl) (mg/dl) (mg/dl) (mg/dl) (ng/ml)  (pg/ml) (mg/dl) (ng/ml)
2 124.6+ 931" 54.0£3.0 8.3+0.8 6.7+0.4 142+1.2 382421 6.3£0.7 15.0£1.2 14.4+1.2
3 138.9+ 6.8 57.9£2.0 8.9£0.4 7.1£0.4 13.30.6  38.3xl.5 7.3£0.7 14.2+0.8  11.9+0.8
4 158.9+ 7.3 58.9+2.2 8.8+0.4 7.6+0.4 18.2+3.6 40.2+2.1 8.5+0.8 15.2+0.8 12.9+1.2
5 176.0= 7.1 62.8+2.0 8.5£0.4 7.8+0.4 15.0£0.6  492+27  10.1+0.8  15.5+0.7  12.9+1.1
6 190.4+ 8.9 62.3£2.0 9.0+£0.4 7.6£0.4 15.7£0.6 53.9+£3.0 12.3£1.6 16.0+£0.9 13.8£1.4
7 195.5+ 9.6 66.4+£2.4 8.9+0.4 7.1£0.3 154+0.7 623+3.5 11.0+0.8 16.1+x0.9  15.8£1.3
8 203.7+ 9.8 65.2+2.2 9.2+0.3 7.4+0.3 16.7+0.7 62.74£3.6 12.5£1.2 17.2+0.9 17.9+£1.9
9 207.5+10.1 65.9+£1.8 9.0+0.3 7.3£0.4 18.2+2.0 66.7+4.1 13.0+14 16.7+1.0 24.2+1.9
Mean 178.8+ 3.4 62.3+£0.8 8.9£0.1 7.440.1 16.0£0.6  522+1.2  10.3x04  158+03  15.3%0.5

BUN: blood urea nitrogen,
" Mean+SEM.

Vit. E: vitamin E, MUN: milk urea nitrogen,

MSe: milk selenium.
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Table 2. Estimated regression coefficients for time when blood
and milk components were regressed on week postpartum

Components bo b b, B
Cholesterol 174.837°(10.82)"” 10.52 (1.61) —0.01 (0.05) 0.00
Glucose 57.097( 2.48)  0.90°(0.37) —0.03°(0.01) 0.01
Ca 8.447( 0.44)  0.08 (0.07) 0.00 (0.00) 0.01
P 7.227( 0.43)  0.05(0.06) 0.00 (0.00) 0.00
BUN 17.477°( 1.89) —0.25 (0.28) 0.01 (0.01) 0.00
Se 48297( 391) 041 (0.58) —0.01 (0.02) 0.00
Vit. E 11.99™( 1.24) -0.31(0.19) 0.01 (0.01) 0.01
MUN 15.137°( 1.01)  0.02 (0.14) 0.00 (0.00) 0.01
MSe 14727 1.79)  0.09 (0.26) 0.00 (0.01) 0.00

BUN: blood urea nitrogen. MUN: milk urea nitrogen.
Se: selenium. MSe: milk selenium.

Vit. E: vitamin E.

bo: intercept.

b;: estimated regression coefficients for time (week).

b,: estimated regression coefficients for time” (weekz).
R%  coefficient of determination.

Y () SEM.

"p<0.05 , “p<0.01.
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Table 3. Estimated correlation coefficients among components in blood and milk

Components )] 3 4) ® Q) M ® ®
Cholesterol (mg/dl) 1 -0.01 004  -033" 015 0417  0.08 027 0.24
Glucose (mg/dl) @ 0.06 0.40™ 0.04 0.18 -0.04 -0.17 0.24
Ca (mg/dl) 3) 0.03 -0.02 0.02 0.06 -0.03 -0.04
P (mg/dl) @ -0.07 -026°  -0.01 -0.07 -0.31"
Blood urea nitrogen (mg/dl) ) -0.01 -0.03 0357  -0.01
Selenium (ng/ml) (6) 0.18 0.11 0.49"
Vitamin E (#g/ml) @) 0.09 0.04
Milk urea nitrogen (mg/dl) ® -0.01
Milk selenium (ng/ml) )

"p<0.05 , "p<0.01.
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Table 4. Estimated least square means of age, parity, milk yield, and feeding in blood and milk components

Cholesterol Glucose P Selenium Vitamin E MSe
Age <4 184.6°( 8.7)"  60.8%(1.9) 10.2%(1.2) 8.3%(0.3)  46.0°3.7) 9.3%(1.3) 9.2° (1.8)
o >4 174.610.0)  56.2°(2.2) 9.0°(1.3) 8.2°(04)  383%4.2) 9.4(1.4) 8.4° (1.9)
. 1st 189.8%(17.1)  57.7°(3.8) 9.7%2.3) 8.4%0.7)  28.9%(7.3) 4.9°2.7) 6.5 (3.6)
panty >2nd 169.4°( 5.1)  59.3%1.1) 9.5°0.7) 8.0%0.2)  55.4°Q2.0) 13.7°1.0)  11.1°(1.1)
Mk < 6:000 170.9° 9.9)  62.4°2.2) 8.4°(1.3) 8.2%0.4)  40.1%4.1) 8.5%(1.3) 9.5%(1.8)
yield  6,000~7,999  176.4°( 9.1)  60.5%(2.0) 9.4'(1.2) 8.1%0.4)  44.5°(3.9) 9.7%(1.4)  10.2° (2.0)
(ke/yn) - 5 000 191.5°(11.5)  52.5°2.6) 10.9°%(1.5) 84°(0.5)  41.9°4.8) 9.7%(1.7) 6.8° (2.1)
 Grass, silage” 153.6'( 9.5)  56.1%2.1) 9.5%(1.3) 92%0.4)  42.1°4.0) 12.9°(1.6) 3.9* (2.0)
Feeding Hay, silage”  205.7°(10.0)  60.9°(2.2) 9.74(1.3) 7.2°(0.4) 42.2%4.2) 5.7°%1.6)  13.8°(2.0)
P 9.07(1.5) 0.87(0.3)  -0.04(02) -0.02(0.1)  3.57(0.6) 0.97(0.2) 1.87(0.3)
R 0.23 0.13 0.02 0.12 0.17 0.20 0.29
MSe: milk selenium. " ( ): SEM, * May~Sept, > Oct.~Apr.

*® Values with different superscripts in the same columns and rows significantly differ (p<0.05).
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Table 5. Estimated least square means of days open, calving, after birth, and viginal discharge in blood and milk components

Cholesterol Glucose Ca P Selenium Vit. E MSe

Days <99 169.9° 12.7)"  47.0° (2.8) 8.2°(2.6) 7.8°(0.6) 382°(4.6)  133%22) 133°(22)
open 100~ 149 2209° (11.5)  52.7° (2.5) 7.9°(2.4) 79°(0.5)  452%(4.1) 9.1°(1.8)  14.9° 2.0)
(days) 5 150 175.8° (104)  622°(23)  12.5Q2.2) 79°(0.5) 495°(3.7)  11.3%(1.8)  14.4°(2.0)

Normal 208.4* ( 8.5)  65.7°(1.9) 9.7°(1.8) 7.1°(0.4)  49.9° (3.0) 9.8°(1.4)  18.2°(1.7)
Calving" Assisted (1)  168.0° (13.9)  48.0° 3.1) 10.2%2.9) 8.3%(0.6) 495 (5.1) 12.9°2.4)  12.5°(2.5)

Assisted (2)  190.1%°( 9.6)  48.2° (2.1) 8.6°(2.0) 8.2° (0.4) 33.5°(3.5) 11.0°(1.6)  12.0° (1.4)
Afer. =4 183.0°(11.5)  51.5* (2.5) 9.7°(2.4) 53°(0.5)  551°(42)  12.1°(19)  17.1° (2.0)
birth 5~11 210.8°( 6.8)  57.9° (1.5) 9.3%1.4)  78°(03) S51.1°Q.5) 127°(12)  13.8°(1.2)
(h >12 172.7° (17.4)  52.5(3.8) 9.5°3.6) 104°(0.7)  26.7°(5.9) 8.8°2.8) 11.7°(3.2)
Viginal 0 ~9 150.1° (11.5)  49.8° (2.5) 9.5%(2.4) 84°(0.5) 344°(42)  105°2.0) 12.1°(2.0)
discharge 10 ~15 2257°( 94) 589°(21)  12.0%1.9) 8.8°(04) 502°(33)  129%(1.5)  12.8(1.6)
(days) 16 190.7° (12.6)  53.1%(2.8) 7.0°2.6)  64°(0.5) 483°(45)  103°22) 17.7°(24)
Y( ) SEM.

" Assisted (1) : assisted by fewer than 2 persons, Assisted (2) : assisted by more than 4 persons.

% Values with different superscripts in the same columns and rows significantly differ (»<0.05).
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Table 6. Estimated least square means (SEM) of age, parity, milk
yield, and feeding in blood and milk components

2

pirz

Effect BUN MUN
<4 15.7°(1.1)" 15.9°(1.2)
Age (yr) . N
>4 14.6°(1.3) 12.7°(1.3)
1st 13.3%2.2) 10.7°2.5)
Parity )
>2nd 16.9°(0.7) 17.9°(0.8)
< 6,000 14.9°(1.3) 14.0°(1.2)
ilk yield
Milke yield ¢ 500~7,999 15.3%(1.2) 14.8°(1.3)
(keg/yr)
>8,000 15.1%(1.5) 14.2°(1.4)
Grass, silage” 16.2%(1.2) 15.5°(1.3)
Feeding
Hay, silage” 14.0°(1.3) 13.1%(1.5)

BUN: blood urea nitrogen, MUN: milk urea nitrogen.

U ) : SEM, & May ~Sept., ? Oct. ~Apr.

** Values with different superscripts in the same column sig-
nificantly differ (»p<0.05).

Table 7. Estimated least square means of days open, calving,
and vasinal discharge in blood and milk components

Effects BUN MUN
a 1 a

Days <100 18.9°2.2) 16.5%(1.2)
open 101~ 149 19.6*(2.0) 17.3%1.1)
(days) >150 12.8°(1.8) 12.4°%(1.1)

Normal 15.6(1.5) 14.7%(1.0)
Calving’  Assisted(1) 18.4%2.4) 16.1%(1.3)

Assisted(2) 17.4%(1.7) 15.4%0.8)
After. <4 18.1%(2.0) 14.9%(1.9)
birth 511 14.7°(1.2) 15.0%(0.6)
8 () >12 18.6'G.1) 16.4°2.1)
Vaginal 0 ~9 18.2°(2.0) 15.3%1.1)
discharge 10 ~15 17.0°(1.7) 16.2°(0.9)
(days) >16 16.1°(2.2) 14.8%(1.3)

BUN: blood urea nitrogen,
U ): SEM.
“Assisted (1) : assisted by fewer than 2 persons.

MUN: milk urea nitrogen.

Assisted (2) : assisted by more than 4 persons.
*® Values with different superscripts in the same column sig-
nificantly differ (p<0.05).
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