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Table 1. Ingredient composition of the diets fed during the far-off dry, close-up dry, and lactating periods for
cows fed an inorganic chloride trace mineral (ITM) or a partial replacement of ITM with AA complexes of Zn,
Mn, and Cu and Co glucoheptonate (AATM)

Far-off Close-up Postpartum
Ingredient, % of DM ITM AATM ITM AATM ITM AATM
Corn silage' 4017 40.17 43.33 43.33 44.96 44.96
Hay crop silage® — — — — 16.80 16.89
Wheat straw 34.55 3455 29.99 20.99 — —
Corn grain, finely ground — — 2.00 2.00 16.20 16.20
Soybean meal £.53 4.53 5.00 5.00 4.66 4.66G
Amino Plus® .84 0.84 5.53 5.53 a4.70 3.70
Soybean hulls, ground .73 T.73 4.00 4.00 .64 3.64
Animate’ — — 2.67 2.67 — —
Wheat middlings 4.56 4.86 — — — —
Blood meal — — 1.67 L&T 224 2.24
Dextrose — — — — 1.61 161
Caleium carbonate 1.22 1.22 .57 3457 1.53 1.53
Palmit 80" — — — — 0.98 0.98
Sodium sesquicarbonate — — — — 0.78 0.78
Salt 0.33 0.33 0.34 0.34 0.47 0.47
Molasses — — — — 0.32 0.32
Bypass fat’ — — — — 0.32 0.32
Magnesinm oxide 0.23 0.23 0.33 0.33 0.23 0.23
Caleium sulfate 0.36 0.36 0.37 0.37 0.22 0.22
Mono-dicaleium phosphate — — — — 0.11 0.11
Smartamine® — — — — 0.04 0.04
Dairy ADE® 0.04 0.04 0.04 0.04 0.02 0.02
Vitamin E* 0.01 0.01 0.02 0.02 0.00 0.00
Rumensin"* 0.01 0.01 0.01 0.01 0.01 0.01
Corn distillers, ethanol 0.99 0.99 1.00 .00 0.98 0.98
Inorganic trace mineral mix™ (.10 — 0.0 — 0.10 —
Availa-Dairy mineral mix" — 0.10 — 0.10 — 0.10
Mineral oil 0.03 0.03 0.03 0.03 0.02 0.02

! Average corn silage composition was 20.8% DM, 7.5% CP, 59.1% soluble protein as a percentage of CP, 24.6%
ADF, 40% NDF, 2.8% lignin, 34.8% starch, 3.45% ether extract, and 4.39% ash.

*Average hay crop silage composition was 29.4% DM, 18% CP, 61% scluble protein as a percentage of CP,
34.7% ADF, 49.3% NDF. 5.1% lignin, 1.4% sugar, 1.5% starch, 5.24% ether extract, and 10.3% ash.
Average wheat straw composition was 90.8% DM. 4.1% CP. 45.9% soluble protein as a percentage of CP,
56.6% ADF, T9.8% NDF, 9.9% lignin, 1.6% sugar, 0.8% starch, 1.45% ether extract. and 6.75% ash.
‘Heat-treated soybean meal; Ag Processing Ine.

*Commercial dietary anion supplement: Phibro Animal Health Corp.

“Commercial high palmitic acid fat; Global Agri-Trade Corporation.

"High stearic fat; Cargill Animal Nutrition.

*pL-Met, physically protected with pH-sensitive coating; Adisseo.

Witamin mix: Cargill Animal Nutrition. Contains 30,073 kIU kg vitamin A, 5783 kIU/ke vitamin D, and
92,534 TU /kg vitamin E.

“Contains 510,750 U /kg vitamin E.

YPremix contained 26.400 g/t of monensin; Elanco Animal Health.

“Contains calcium carbonate (67.9%), Intellibond M (14.8%: Micromutrients), Intellibond Z (13.7%:
Micromutrients), Intellibond C {1.8%; Micronutrients), mineral oil (1.5%), cobalt carbonate (0.2%), ethylenedi-
amine dibydriodide (0.2%), and sodinm selenite (0.1%) delivering 75075 mg/kg Zn, 65,120 mg/kg Mo, 10,150
mg kg Cu, 1,023 mg/kg Co, 1,200 mg/ke I, and 293 mg/kg Se.

“Contains Availa-Dairy (60%: Zinpro Corp.) calcium carbonate (20.6% ), Intellibond M (10.2%; Micronutrients),
Intellibond Z (6.4%:; Micromutrients), Intellibond C (1.1%: Micronutrients), mineral oil (1.5%), ethylenedi-
amine dihydriodide (0.2%), and sodium selenite (0.1%) delivering 75,000 mg/kg Zn (53.4% organic Zn), 64,920
mg/kg Mn (30.9% organic Mu), 10,006 mg/kg Cu (35.1% organic Cu), 1,002 mg/kg Co (100% organic Co),
1,200 mg/kg I, and 293 mg/kg Se.


https://www.petrotarh.com/

Phone:+98 513 766 7944

Site: https://www.petrotarh.com
Instagram:joosheshirinpars
Telegram: joosheshirinpars

PETRO TARH PARS G0 LTD.

Table 2. Analyzed nutrient composition (mean + 5D, % of DM unless otherwise noted) for diets fed during the far-off dry, close-up dry, and
postpartum periods for cows fed an inorganic chloride trace mineral (ITM) or a partial replacement of ITM with AA complexes of Zn, Mn, and
Cu and Co glucoheptonate (AATM)

Far-off Close-up Postpartum
Nutrient" ITM AATM ITM AATM IT™ AATM
Number of samples 8 8 8 7 14 15
DM 43.5 £ 21 44.0 £ 2.3 470 £ 29 47.1 £ 3.3 394 +22 39.9 £ 2.3
CP 11.3 £ 0.8 115 £ 0.8 139+ 1.3 13.2 £ 09 14.8 £ 0.5 147 £ 0.5
Soluble protein, % of CP 334 x21 334 £ 60 316 £ 2.3 324 £ 39 271 +22 314 £42
ADF M0+ 25 3306+ 18 301 + 1.6 3.5+ 1.9 19.7 £ 0.8 19.5 £ 0.7
NDF 5.2 £ 3.1 5.4 £ 2.0 454 £ 2.5 46.8 £ 2.2 N3xt12 30.9£1.1
Lignin 4.7 £ 0.5 4.6 £ 02 42+ 04 4.5 04 22+02 22403
Starch 154 + 21 16.0 £ 1.5 16.1 £ 1.9 15.2 £ 1.5 288+ 12 286 £ 1.3
Sugar 28207 3009 26+ 0.5 29+0.3 3509 36 1.0
NFC 283+ 21 289+19 270+ 1.6 28.1 £ 1.6 427 £ 1.5 434 £ 1.2
Ether extract 277 £ 0.73 2.15 + 0.39 214 £+ 0.15 23T £ 0.54 4.28 £+ 0.35 3.097 £0.39
Ash T.44 £ 0.50 8.14 £ 146 11.75 £ 1.16 10.49 = 0.69 8.08 £ 0.50 817 £ 0.84
Ca 0.94 £ 0.16 0.96 = 0.19 172 £+ 0.29 1.56 £+ 0.14 0.05 £ 0.07 106 = 0.19
P 0.25 + 0.02 0.26 + 0.01 0.23 £ 0.01 0.23 £ 0.01 .31 £ 0.01 0.31 £ 0.01
Mg 0.26 £ 0.02 0.27 £ 0.03 0.45 £ 0.06 0.43 £ 0.04 0.29 £ 0.02 0.31 £ 0.03
K 1.19 + 012 1.20 + 0.13 1.17 £ 0.08 1.17 + 0,08 1.33 £ 0.05 1.33 = 0.04
5 0.19 £ 0.01 0.19 £+ 0.01 0.33 £ 0.04 0.31 £ 0.03 0.20 £ 0.01 0.21 = 0.01
Na 0.15 + 0.02 0.16 + 0.02 0.17 £+ 0.03 0.17 £ 0.02 0.49 £ 0.03 0.48 £ 0.04
Cl 0.32 £+ 0.04 0.34 + 0.05 0.74 £ 0.11 0.72 £ 0.11 0.45 £ 0.04 0.44 = 0.03
Fe, mg/kg 273.3 £ 4.0 282.3 + 36.9 208.1 + 46.9 301.3 £ 37.8 a77.1 £ 110.7 364.6 £ 45.9
Mn, mg/kg 97.7 £ 14.9 94.0 £ 14.1 TO.6 £ 20.8 9.7 £ 8.0 36 £ 122 T0.2 +£13.2
Zn, mg/kg 94.0 £ 13.9 92.9 + 174 TLG £ 20.7 6.9 + 11.4 643 £ 138 T0.5 £ 158
Cu, mg/kg 16.0 £ 1.8 18.4 + 3.6 13.6 £+ 3.6 159+ 1.9 19.6 £ 3.0 194+ 1.8
DCAD. mEq/100 g of DM 16.2 + 3.3 16.5 + 3.8 —4.1+39 —246 £ 3.8 2098 + 1.4 20.4 + 3.6
NE;. Meal/kg 1.41 + 0,05 1.38 + 0.03 1.34 + 0.03 1.36 £+ 0,04 168 £ (.02 LG6T = 0.03
MP,” g/kg of DM T8.69 TR.65 H6.97 86.76 99.03 99.31
MP intake,* g/d 1,125 1,122 1.236 1.205 2,029 2,007

"Weekly TMR samples were composited over 4-wk intervals for chemical analysis.
MP content as predicted by the Cornell Net Carbohydrate and Protein System (v. 6.5.5, Cornell University) based on analyzed forage and
grain composition.

*Based on actual intakes during the far-off dry period (wk —7 to —4), close-up dry period (wk —3 to —1), and postpartum period (wk 1 to 8)
and predicted diet MP concentration.
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Table 3. Analyzed water composition (mean £+ 5D, mg/L; n = 7)
provided to cows fed an inorganic chloride trace mineral (ITA) or a
partial replacement of ITM with AA complexes of Zn, Mn, and Cu and
Co glucoheptonate. Samples with a chloride concentration <10 mg/L
(n = 3/7) were analyzed as 5 mg/L

MNutrient Mean + 5D
pH TH 0.2

Total dizssolved solids 199.7 £ 13.9
Nitrates 91+ 25

Sulfates 7.0 £ 2.6

Chlorides 18.7 £ 28.3
Hardness (CaC0y) 138.1 £ 13.5
Ca 43.10 £ 4.05
P 0.01 + 0.02
Mg 7.45 + (.88
K 3.00 £ 1.70
Na 044 £ 1.23
Fe 0.02 + 0.03
Zn 0.21 £ 0.12
Cn 0.03 £ 0.02
Mn 0.00 £ 0.00
Mo 0.00 £ 0.00

Table 4. Distribution of parity and means £+ 5D for previous ME305, BW, DMI, DMI as a percentage of BW,
rumination, and EBAL at enrollment or during the covariate period and the total days on the treatment diets
for cows fed an ITM or a AATM diet'

Treatment
Variable IT™M AATM FPevalue
Entering parity 1.0
2 14 13
=3 23 19
Previons ME3S05, kg 14,160 £ 264 14,407 £ 284 0.53
BW. kg T42 £ 14 786 = 15 0.03
DMI, kg/d 14.1 = 0.3 14.6 = 0.4 0.32
DMI. % BW 1.87 + 0.05 1.86 + 0.05 0.82
Rumination, min/d GOT £ 15 629 + 16 0.31
EBAL, Mecal/d 4.85 = 0.40 5.38 = 0.42 0.36
Days on treatment 2083+ 3 206 + 3 0.64
BCS 0.07
3.0 = BCS 3.5 27135 17/3
BCS =3.5 8/35 14/31

'ME305 = 305-d mature equivalent milk production; EBAL = energy balance; ITM = inorganic chloride trace
mineral; and AATM = partial replacement of ITM with AA complexes of Zn, Mn, and Cu and Co glucohep-

tonate.,
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Table 5. Least squares means and SEM for colostrum measurements, milk yield, and milk composition during
the first 8 wk of lactation and over the first 22 wk of lactation for cows fed an inorganic chloride trace mineral
(ITM) or a partial replacement of ITM with AA complexes of Zn, Mn, and Cu and Co glucoheptonate { AATM)

Treatment P-value®

Variahle' IT™ AATM SEM T Tx W
Time to first milking, h 38 h.1 0.4 0.04 —
Colostrum yield, kg 7.6 8.5 0.8 0.42 —
Colostrum IgG, mg/dL 6,475 G613 419 0.82 —
Colostrum. % Brix 4.7 249 0.7 087 —
Wk 1-8 postpartum

Milk yield, kg/d 44.9 46.8 0.7 0.05 0.39
Fat, % 4.46 4.39 0.09 0.55 (.36
Fat, kg/d 2.02 207 0.05 0.50 .41
3.5% FOM.? kg/d 52.2 53.8 1.0 0.26 0.57
True protein, % .88 2,86 0.03 0.58 (.56
True protein, kg/d 1.30 1.34 0.02 0.12 0.43
Anhydrous lactose, % 4.61 4.60 0.02 0.74 (.50
Anhydrous lactose, kg/d 21 2.19 0.0 0.08 0.15
TS, % 13.03 12.92 0.10 0.44 0.32
TS. k@_.l’d 5.03 6.11 0.10 0.16 0.33
ECM," kg/fd 50.9 52.4 0.9 0.23 0.51
ECM/DMI 2,55 2.53 0.05 0.70 0.48
MUN, mg/100 g of milk 8.15 7.56 0.28 0.13 .20
SCS 1.78 1.40 0.28 0.32 0.17
De novo fatty acids

2/100 g of milk 0.87 0.85 0.02 0.62 0.32

2/100 g of fatty acids 20.64 20.74 0.25 0.77 0.90

gfd 304 404 11 0.52 .59
Mixed fatty acids

2/100 g of milk LG8 Ll 0.03 0.08 0.71

2/100 g of fatty acids 40.07 30.06 0.35 0.04 0.53

g/d 764 75 18 0.78 0.79
Preformed fatty acids

2/100 g of milk LGT 1.68 0.05 0.82 0.44

g/100 g of fatty acids 39.29 40.18 .56 0.25 0.70

g/d Th5 AT 25 0.36 0.41
Wk 1-22 postpartum

Milk yield, kg/d 45.1 46.5 0.5 0.05 0.95
Fat, % 4.53 4.45 .06 0.29 (.56
Fat, kg/d 2.05 2.06 0.04 0.80 0.67
3.5% FCM.? kg/d 53.1 53.8 0.9 0.57 0.51
True protein, % 2.95 294 0.03 0.78 .26
True protein, kg/d 1.34 1.36 0.02 0.45 0.76
Anhydrous lactose, % 4.77 4.76 0.02 0.77 0.19
Anhydrous lactose, kg/fd 222 2.26 0.03 0.17 068
TS, % 13.25 13.15 0.08 0.39 0.39
TS, kgi_fd 6.07 6.16 0.10 0.53 0.47
ECM," kg/d 51.8 52.5 0.9 0.55 (.56
MUN, mg/100 g of milk 8.00 .67 0.22 0.28 0.28
SCS L.7T9 1.47 0.30 0.43 .81
De novo fatty acids

2/100 g of milk 0.97 0.94 0.m 0.20 .68

2/100 g of fatty acids 23.51 23.45 0.13 0.74 (.56

gfd 431 439 100 0.56 0.41
Mixed fatty acids

2/100 g of milk 1.79 1.72 0.03 0.05 0.91

g/100 g of fatty acids 43.51 42.76 0.25 0.03 0.75

g/d 795 T96 17 0.96 0.75
Preformed fatty acids

2/100 g of milk 1.36 137 0.02 0.84 0.73

2/100 g of fatty acids 32,4 33.75 0.32 0.07 .94

gfd 612 G26 13 0.44 0.70

'Data collected weekly or daily and reduced to weekly means (milk yield) from parturition through 8 wk pest-
partum or through 22 wk postpartum.

’T = treatment; W = week.

13.5% FCM = (0.432 x kg of weekly average milk yield) + (16.216 x kg of fat).

'ECM = (0.327 x kg of weekly average milk yield) + (12.95 x kg of fat) + (7.65 x kg of true protein).

Y0255

- s
PETRO TARH PARS G0 LTD.
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Figure 1. Least squares means and SE for milk yield from wk 1 to
22 for cows fed an inorganic chloride trace mineral (ITM) or a partial
replacement of ITM with AA complexes of Zn, Mn, and Cu and Co
glucoheptonate (AATM). A treatment effect (P = 0.05) was observed
but not a treatment by week effect (P = 0.92).
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Table 6. Least squares means and SEM or geometric means and back-transformed 95% CI for serum Ca
and biomarkers, a liver health index (LHI), and a liver functionality index (LFI) for cows fed an inorganic
chloride trace mineral (ITM) or a partial replacement of I'TM with AA complexes of Zn, Mn, and Cu and Co
ghicoheptonate (AATM)

Treatment P-value®
Variable' IT™M AATM SEM T T=D
Ca, mg/dL 9.3 9.3 0.1 0.99 0.6
BHE, mM 1.3 (1.2 to 1.5) 1.2 (1.1 to 1.4) — 0.35 0.07
Hp, g/L 0.23 (0.18 to 0.30) 0.24 (0.18 to 0.30) — 0.94 0.21
Urea, mg/dL .30 .39 0.19 0.74 0.59
Creatinine, mg/dL 0.93 (.96 0.02 0.42 0.21
Albumin, g/L 35.0 3.1 0.3 0.88 0.45
Total protein, g/dL .69 .80 0.07 0.24 0.28
Globulin, g/dL 3.19 3.30 0.08 0.32 0.21
Cholesterol, mM 2.80 2.89 0.09 0.49 0.84
Bilirubin, pmol/L 5.30 (4.88 to 5.75) 5.07 (4.65 to 5.54) — 0.48 0.27
ALT, U/L 14.53 14.56 0.43 0.96 0.68
ALP, U/L 1.8 (29.1 to 34.8) 1.7 (28.8 to 34.9) — 0.98 0.38
AST, U/L G8.8 (64.7 to 73.1) 65,8 (61.6 to T0.2) — 0.32 0.004
GGT, U/L 16.31 16. 66 0.85 0.77 0.60
LHI 4 DIM —0.17 0.38 0.24 0.10 —
LHI, 11 DIM 0.09 0.10 0.30 0.98 —
LFI 0.26 0.76 0.29 0.23 —

'Hp = haptoglobin; ALT = alanine aminotransferase; ALP = alkaline phosphatase; AST = aspartate amino-
transferase; GGT = gamma glitamyltransferase.

*T = treatment; D = day.


https://www.petrotarh.com/

Phone:+98 513 766 7944

Site: https://www.petrotarh.com
Instagram:joosheshirinpars
Telegram: joosheshirinpars

=
W
o

N
o

=
th
L

BHE, mmaol/L
=1
—
—it

et
n

0.0

o 5 10 15 20 25 30
Days relative to parturition

—a—|TM

0 5 10 15 20 25 30
Days relative to parturition

Figure 2. Geometric means and back-transformed 95% CI for se-
rum (A) BHB and (B) aspartate aminotransferase (AST) for cows fed
an inorganic chloride trace mineral (ITM) or a partial replacement of
ITM with AA complexes of Zn, Mn, and Cu and Co glucoheptonate
(AATM). A treatment by week effect for BHB (P = 0.07) and AST (P
= 0.004) was observed, but no treatment effects for BHB (P = 0.35)
or AST (P = 0.32) were seen. Days at which treatment effects differ
are indicated with a cross (; P < 0.10). The error bars represent the
back-transformed 95% CL
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Figure 3. Kaplan-Meier survival curves for time to pregnancy in
the first 154 DIM for cows fed an inorganic chloride trace mineral
(ITM) or a partial replacement of ITM with AA complexes of Zn, Mn,
and Cun and Co glucoheptonate (AATM). The survival curves were
not different between treatment (log-rank P = (L.83). Compared with
ITM, cows fed AATM had a hazard ratio of 0,95 (95% CI = 0.55 to
L.6; P = 0.85).

Table 7. Incidence of health events as diagnosed by the farm staff
through 28 DIM (154 DIM for lameness) for cows fed an inorganic
chloride trace mineral (ITM) or a partial replacement of ITTM with AA
complexes of Zn, Mn, and Cu and Co glucoheptonate (AATM)

Disorder IT™ AATM P-value
Clinical mastitis 1/37 1/32 10
Metritis 4/37 0/32 0.12
Retained placenta 1/37 0/32 1.0
Hyperketonemia 16/37 8/32 0.13
Preumonia 1/37 0/32 10

Lame 09/36 /32 0.57
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Table 8. Least squares means and SEM for prepartum and postpartum DMI, energy balance (EBAL),
rumination, BW, and change in BW for cows fed an inorganic chloride trace mineral (ITM) or a partial
replacement of ITM with AA complexes of Zn, Mn, and Cu and Co glucoheptonate (AATM)

Treatment P-value'
Variable ITM AATM SEM T T x=x W
PI‘(.‘}‘}.‘ll't.lllllz
DML, kgfd 14.3 14.1 0.2 0.41 .66
DML % of BW 1.82 1.74 0.0z 0.01 0.21
EBAL, Mecalfd 4.24 3.61 0.22 0.05 0.22
Rumination, min/d HaG av 11 0.44 0.16
BW. kg ) 801 : .64 0.82
BW change.” kg 48 38 5! 017 —
BW change," % BW 6.5 4.8 0.7 0.08 —
Postpartum®
DML, kgfd 2.5 21.1 0.3 0.15 0.57
DML % of BW 2.99 298 (.04 0.95 0.56
EBAL, Meal/d —10.05 —10.32 0.56 0.73 0.63
Rumination wk 1 to 8, min/d 676 GRT 13 0.54 0.97
Rumination wk 9 to 22, min/d G 672 11 .44 0.33
BW. kg 693 o2 51 (.14 0.54
BW change.” kg =47 —l) 8 0.73 —
BW change,® % BW =17 —6.9 0.9 0.50 —

T = treatment; W = week.

*Data collected weekly or daily and reduced to weekly means (DMI and rumination) from wk —7 relative to
parturition until parturition.

"Difference hetween BW measurements at wk —7 and —1 relative to parturition.

*Data collected weekly or daily and reduced to weekly means (DMI and rumination) from parturition to wk 8
postpartum, unless noted.

"Difference hetween BW measurements at wk 1 and & relative to parturition.
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Figure 4. Least squares means and SE for prepartnm and post-
partum DMI (kg/d) for cows fed an inorganic chloride trace mineral
(ITM) or a partial replacement of ITM with AA complexes of Zn, Mn,
and Cn and Co glucoheptonate [ AATM). Prepartum and postpartum
data were analyzed separately. Treatment and treatment by week ef
fects were not observed prepartum (P = (1.41; P = (LGG, respectively)
or postpartum (P = (0.15; P = 0.57, respectively).
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