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ABSTRACT

Thirty-six Holstein cows were used to determine the effects of adding zine
methionine (Zinpro 40) on milk yield, milk composition, somatic cell count, hoot
growth, hoof wear, and hoof quality. Cows included in this study were paired
hased npon milk production, stage of lactation, and age. Within cach pair, cows
were randomly allotted to one of two groups, trt. or control. The trt. group was
individually fed 200 mg of zinc methionine/hd/d. The trial ran for 1 vear. Average
milk vields were 26.9 and 27.1 kg/d for contrel and zinc methiouine, respectively
which were not statistically different, Milk fat and milk protein percentages were
not affected by treatment. Serum Vit A increased slightly during the trial for both
groups; however, the increase was greater for the methionine, Pre, mid, and post
trial values of Vit A for the zine moethionine group were 38.5, 39.5, and 44.5 ug/dl
respectively. Likewise, the pre, mid, and post trial values of Vit A for the control
group were 33.7, 37.1, and 41.2 ug/dl. Serumn beta carotene values showed greater
fluctuwation: 60.5, 133.7, and 52.3 pg/dl for zine methionine and 56.7, 128.3, and 49.4
pe/dl for control. Somatic cell connts for the zine methionine cows were 228000
compared to 243,000 for controls. No change in plasma zine was noted between
groups. IToof growth und wear measurements were similar for both groups; how-
cver, visual hoof scores (teature, heel eracks, interdigital dermatitis and hoof rot)
showed improvement with zine methionine.
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Hoof Growth and Wear Measurements

Hoof growth and wear measurements were estimated according to the proce-
dure of Hlahn® and Clark®. A soldering iron was used to burn a mark on the hoof wall
1 em below the periople line in the dorsal and lateral regions of front and rear right
hooves. The burn mark was used as a reference point for determining hoof growth
and wear. The distances from the periople line to mark A and from the mark to the
distal edge of the wall B were designated as growth and wear, respectively (Figure
1. Hooves were measured at 6 mo intervals. Each time hooves were measured, new
marks were burned 1 cm below the periople line. As shown in Figure 1, the distance
between the periople line and the new mark was designated as €, the distance
between old and new marks 1, and the distance from the new mark to the distal
edge of the hoof I2. Monthly rates of growth and wear were calculated by the
following formulas as outlined by Clark®.

Monthly growth:
[{C+ D - A)/davs between measurements] x 30.4,
Monthly wear:
[(B - E + 12)/days between measurcments] * 30.4,

Hoof Hardness Measurements

[Toof hardness was determined by using a Rockwell metal hardness tester?. A
section of the dorsal front and rear hooves was trimmed from the cow and harduess
was measured 1 e from the bottom of the toe and 1% em from the inside claw
(Figure 2).

Hoof Quality Measurements

Hoof cvaluation scores were made by a professional hoof trimmer at 6 mo
intervals. A numerical score of 1-5 was given with 1 being perfect, 2 good, 3 fair, 4
poor and 5 severe. The hoof trimmer had no knowledge of which animals were in
each group.

Blood Analysis

Blood samples were drawn via the jugular vein on all cows for 2 consecutive
days prior to the start of the trial, at § mo into the trial and for 2 consecutive days at
the completion of the trial. Samples for plasma were centrifuged at 2500 rpm for 7
min and the plasma drawn off and frozen for luter analysis. The plasma was used
for zine analysis by Atomic Absorption Spectroscopy (AAS). Each sample was
analyzed by AAS using the standard addition method of analysis.

Blood samples for sernm were allowed to separate in collecting tubes and the
sermin was then drawn off and frozen for later analysis. 'The spectrophotometric
method of vitamin A and beta carotene analysis was done aceording to the proce-
dure outlined by Chew ¢t al.?

Statistical Analysis
The effeet of zine methionine on factors reported in this study were analyzed
by one-way ANOVA using ABSTAT (Anderson-Bell Statistics).

RESULTS AND DISCUSSION

Hoof Growth and Wear
Hoof growth ratcs are shown in Table 4. There was greater growth from
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significantly different {zine methionine cows averaged 228,000 while: control cows
averaged 243.000). Likewise, there was no differenee in the incidence ot mastitis
between the groups.

CONCLUSIONS

Adding 200 mg/hid/d of Lo methionine showed an improvementinvisnal hoaf
score, Le, texture, heel cracks and interdigital dermatitis. There was als: @ trend
towards harder hooves and fewer cases of hoof tot. There was an inereased dorsal
hoof growth in front aud rear hooves and a trend towards less wear ou lateral rear
hoaves. A slight clevation in serum Vit A was scen but there wus no effect on sernin
beta carotene or plasma zine, Although the first service conception rate trended
higher, there was no difference in services/conception and davs open. Milk vicid,
milk compaosition, somatic cell count or cases of mastitis were unafiveted by wme
methionine supplewentation.
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Table 4. Hoof growth rates.

11/20/86 - 5/29/87 329487 - 1L/30/87
Position Diet (/o) (mm/ino)

X 51) X SD

DCIFH 7 5.4} 1.09 4,472 .65

C 5.37 85 3.95° 28

LGET / 5.58 1.90 +4.46 K5

¢ 5.45 91 4.59 )

DGR 7 H.621 B2 4.63 T4

C 5.14% 94 4.64 52

I.GKRH i 2.94 1.16 5.10 Bt

C 2.98 87 454 111
*P<C.02
$P<.09

Table 5.  Hoof wear rates.
11/20/86 - 5/20/57 5/20/87 - 11/30/87
Paosition Diet (/o) {11/ 10}

X SD X S

DWEFH 7. 3.82 Bl 313 94

C 3.76 1.2§ 3.03 71

I.WFI1 7 2.74 1.01 2.67 Tl

C 2.24 1.38 2.8% 6

DWRITI Z 3.66 1.04 3.14 87

C 3.49 1.34 2.52 52

LWRH Z 2784 1.44 3.63 1.19

C 3.68% .56 3.62 1.72
+P<.10

Table 6. Hoof Hardness Scores.

11-28-86 5-29-87 11-30-87
RFH® RRH®**  RFH RIH RFI1 RRII
X SD X s$D X S$D X S$ID X sSD X sSD
Control 403 149 372 14.1 41.3 11.1 381 142 495 13.9 364 1.9
Zn methionine 41,2 13,1 43.1 15.2 459 12.2 449 156 46.2 129 445 166

*Right Front Hoof.
*®Right Rear Hoof.
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Table 7.

Hoof evaluation scores.

11-28-56 3-29-87 11-30-57
Zine  Control  Zine  Control Zine  Control

X X X X X X
Textire 2.62 2.71 118 1.65 2.11 3.11**
Teel cracks 1.90 1.76 1.51 2.00} 1.38 2.50°
Laminitis 281 2.86 1.14 1.18 .65 2.44+
Uleers 171 1.38 1.35 1.249 1.24 1.61
White Linge Pis. 142 100 1.38 1.29 1.65 1.75
Interdig. Derm. 1.76 167 1.O0 1.06 1.06 1.94%¢

#epalH
P05

FP<10

Scoring: 1-3, 1 - perlect, 2 - good, 3 - fair,

Tubic 8. Sermn Vit. A levels.

4 - poor, 3 - severe.

Control
7 niethionine

Start of trial 6 mos. End of trial
ug/dl g/ dl pe/dl

N SD N ST X SD

35.7 2.9 371 7.5 403+ GRY

34.5 12.4 39.8 120 44,6+ TI.S

P10

Table 9. Serum Beta carotene levels.

Start of trial B mos. Fnd of trial
wg/dl g/ dl peddl
X SD X S X SD
Control 8.4 17.1 128.6 40.2 453 15.4

7.1 methioning

60.3 16,4

133.7 683.5

52.0 145




Table 10.  Effect of vine methionine on plasma levels.
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Start of trial

End of trial

peg /el pe/dl o
X S x S
Control T0.1 13.2 3.5 14.9
Zn mothionine Tl_.i} 127 o 76.4 11.7

Tuble 11, Services per conception,

days open, and first service conception rates.

Control

7n methionine

X S1 X SD
Services per conception . Rt 1.9 1.3
Days open 101 36 106 449
First service conception rate 43 9% 53.8%

Milk yield and composition.

Table 12.

Control Zn methionine
Somutic cell connt 2430061510000 228000305000
Milk vield {kg) 26.9 27.1
Milk protein (%) 3.1 3.0
3.3

Milk fat (%) 3.4







