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Table 1- Dry matter composition of the basic diet fed to fresh cows
(K o3l 3l Ao ys) S sl S5

(Percent of DM) (Feedstuff Ingredients)

14 Alfalfa hay 4

2264 (St osle Aoy YY) &3 55
Corn silage (22 % DM)
478 (e osle Ao 3V )3 [t s
Sugar beet pulp (20 % DM)

1.68 Straw 5
4.3 Cottonseed iy o2
6.13 Barley grain -
2157 Corn grain slals @3
10.52 Soybean meal Uy S
1.49 Rapeseed meal 151 s
5.96 Full fat b g
1.58 Meat meal i Sy
1.58 Fish meal Alesss
0.33 Mineral premix e e
0.43 Special Vitamin Premix oy ol s JaSo
0.245 Mono Calcium Phosphate Slind oIS s
0.84 Calcium carbonate lS Sl S
0.298 Salt o
0.26 Magnesium Oxide e keS|
0.94 Roman Bauff TR
0.26 Toxin band Al S 5
0.13 Urea oyl
0.02 Yeast aies
100 Total Composition diet oy S5 S

(oSS Ve 53 Jlie) Sns JoSo oS 5

Ao ¥ 5 & Sl (/Y KQ) sl dsys YO (V2 %0) 58St () §) doys YY) SIS ol s (V0 KQ) o sl doys Yo e Sl 5
OAKY) o o3 VA (V%) (g5, ST OAKD) Loshs dsys Y (1%0) (65, Sl s e SYV) ol Ao, 1Y (V0 kg) ol
vy kg) S Sl S Y k@) aws s pd

Beta Agriculture s — (Voo IU) E sl «(Vevve s TU) D3l o000+ MU A ol 5 iaislty s Ko oS 5

Combination of mineral supplements (amount per 100 kg): Copper sulfate 24% purity (2.5 kg), cobalt sulfate 21% (1
g), oxidizing manganese (70%) 25% purity(4.2 kg), manganese sulfate 30% purity

(1.5 kg), iodine 62% purity (26 g) , Zinc sulfate (30%) 33% purity (1.8 kg), zinc oxide (70%) 76% purity (1.8 kg),
selenium 1. (0.7 kg), calcium carbonate (87.37 kg)

Vitamin supplements:

Vitamin A (50000 IU), Vitamin D3 (100000 1U), Vitamin E (100 IU) - Yeast Beta Agriculture
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Table 2-Analysis of feed samples

B
Treatment
Clablows o S 00 pS e Clalns o S 00 Clablows S 00 5]
S el ol Claslone Lo e e s Components
50 g protected 509 50 g externally 509 Control
produced unprotected protected unprotected
(Ao y3) Sitosle
55.52 55.60 55.40 55.30 55.37
Dry matter
S s s Ll (655
1.68 1.67 1.66 1.65 1.65 (Kt esle o S5kS 5
NEL (Mcal/kg DM)
(-
1750 17.60 17.47 1753 17.40 (o) 5
CP (%)
[
4.70 4.62 4.67 461 4.60 (o) e
CF (%)
(do3) juuS>
7.80 8.30 7.90 8.00 7.69
Ash (%)
;5:";' a.l..l}\i 3 J}l>u=b &_%L:M
33.26 33.50 33.40 33.35 33.30 (4s,5)
NDF (%)
S s slasl
36.74 35.98 36.56 36.51 37.01 (009 P o sloltns s
NFC (%)
1.08 1.10 1.05 1.06 1.00 (4232 el
Ca (%)
0.55 0.56 0.50 0.53 0.51 (o) s
P (%)

AV = (+/0 0V

# Sl ol 38 50 Jloal sla b)) = el el (65

\"—(éi'\;'-a.l;‘:'}.ija J).LNL\JL:.” MJJ"—fl}.g.ﬁij)J’; .l.p)J+JI.wSl;'- .Lp)H-(al}'L;gﬂ M)J)= &ulﬁééuc)\)_).:ﬁf;

NEL=0.866-(0.007*ADF)
NFC%=100-(% EE+%CP+%NDF+%Ash)

Sl dm 5 b esls 5 (61,5 Sl am s — T gles
Sodoy a5 Ve Ol oK 3 a3l gl plas!
Slad sl slad a0 5 s 5§ i cels A
0L e el gla iy ulwd o STy
i3l 5o ¥ Jdm gy (Tee0) Tig50lis
Rl b sl s GosLaS eaSLisls el e ske
Sl () e 5 el (25 s ) 06
Sl 5 S Ol 5l i esls (g S e 510!
i oslizal o xSloy 58 51 JTosls Ol ee Jiomins
oLSs b plt o IS ol b 8

2. Association of Agricultural Chemists (2000)
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Table 3. Milk yield, Feed Intake and feed efficiency

Sl
Treatment
/ / pS 0 _
0 Voo 0
Ds @5 Closloes Ds Sl
P value SEM Sy ek s ok s Characteristics
509 509 o 509 —
protected  unprotec 509 unprotecte  Control
produced ted externally  d Betaine
protected
. | é & .,\.J -
0.098 1.212 45.00 43.00 42.13 40.13 42.00 (2 22 15502 405
Milk yield (kg/d)
3 kY 5 Sy 45
0.006 0.084 21.50 21.00 20.75 20.30 20.00 (G20 03 ¢S H 2 St
Feed Intake (kg/d)
/o el i) S|y Olekil
0.537 0.045 2.30 2.14 2.10 2.09 2.11 (Frae S

Feed Efficiency (milk
corrected / FI)

Standard error of mean (SEM) = .Sl 5 kel glax

ol o Y 555 53 5 els o (3l et Cliblows Sl JoSia 0800 (sl 0 =Y il JoSe 3331 (s sl 6 Y 2l bl glasles
S sbd Sl 3l S 00 (gl o =0 0l ;ﬁw&u_\)&cﬁwn Sl o bt ol Clables J—“‘L?J“S‘cﬁ“
Experimental diets included: 1- control diet 2- diet containing 50 g of unprotected Betaine supplement 3- Diet

containing 50 g of externally produced protected Betaine supplement 4- Diet containing 100 g of unprotected Betaine
supplement; 5- Diet containing 50 g of protected Betaine produced.

Yo



Yoo (1) 05lond () NG lgduuis 13 kgl dg b

055 lewdly slaasenl -t Jyi

Table 4. Blood serum parameters

S
Treatment
¢S50 S rSe .
ol hailone f . ol il ¢S50 ol
P- Value SEM PR o o5 lalons el Parameter
50g 50 50 g 50 g Control
protected  ynprotected  €Xternally  Unprotected
produced protected
0231 3829 5537 54.62 53.50 5175 5387 o e S Sws
Glucose (mg/dl)
03733 5127  19.25 30.81 22.75 2602 3387 TS o) eSS
Triglyceride (mg/dl)
04744 13323 14950 12050 11587 13050 12225 T s
Cholesterol (mg/dl)
0.0698 03971  6.75 7.73 6.18 6.62 6.3 () 2 2 05 5 50
Total Protein (g/dl)
. 5. 8) L
00668  0.1306  3.18 3.49 2.9 3.36 3.09 (O 2 2 05) Lo
Albumin (g/dl)
Sl g S sl
0.0001  0.0495  0.576° 0.735" 0.765" 0.702%  1.02° Gl s e k)
BHB (mmol/l)
el b o slad!
0.0001  0.0562  0.428° 0.616" 0.675" 0.661°  0.892° G s Jge k)
NEFA (mmol/l)
04157 04039  8.70 8.02 7.94 872 796  FemrrSees
Ca (mg/dl)
04003 02219 527 5.03 5.48 5.00 553 (A o2 02 05 o) A8
P (mg/dl)
03919 00885  2.88 2.81 2.65 277 269 (5 o202 15 ) e
Mg (mg/dl)

(P</40) ol Lot oy 3 s e OVt SiLLaS sy o s osline Y iy~ P

2. bv/alues within a row with different superscripts differ significantly at P<0.05.
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Frmae Sh Ol Sl 4 a5 Ll 050
ol b3l s (F Jds) ey 05 S slasls s
b e Gl Ll s (6550 Olsee g 3
Srel a5 LS e Wy 2 02 Osenl e se
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il 5 el NI P/ v 0 V) 51l 5 el
53 (P=v/ev V) Sblius (I STIT 5 (P=v/veeY)
G5 el Clablous il ediS 3L s slaslS
S5y (Sold ae ML um_fﬁugw
5553 Gla il Olps 0 50 4 o 50 42 il
o gladnd ChlE s S edalis o 05 S s
Candy sl Olge 4 015 o 1) O 4l 2l 8
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Table 5- Liver Enzymes Aspartate amino transferase, Alanine Amino transferase, Alkaline phosphatase

slesd
Treatment
g5 n ¢S o <o
- g s pS e sl
Pvalue SEM  siichibe 7 el o
ny 2l bl - o Lilns dals Parameters
S [Tl
509 09 Control
504 unprotecte 509 unprotecte
produced- d externally d
protected protected
3] 5 el S
00001 6.335 5611  8550° 99.00°  9200%  102.12° (M el /)
Aspartate amino transferase
(IU/L)
Sl 5 gel YT
00003 07737  11.56° 14.62° 16.12° 15.85°  16.75° (A Gt 15/ 50)
Alanine Amino transferase
(IU/L)
Sblis I
0.0001 00401 0396°  0582°  0.610°  0525°  0.731° (Gl iy Al /D)

Alkaline phosphatase(1U/L

(P<+/+8) ol et 3 Sl gme OVt LS sy ,a s osline oY iy = 20

J

2P \/alues within a row with different superscripts differ significantly at P<0.05
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03 G sl (s s bl b oo
Ods o 253 51 el 5 e 551 e DS
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Abstract

History and Objectives: Supplying the needs of dairy cows in the period of early lactation,
when they have low dry matter intake and high protein requirements is important. Methyl
groups are not synthesized in the body of living organisms, however, they are supplied through
feed sources such as betaine, choline, pyridoxine, and methionine. Of the three sources (choline,
betaine, and methionine) that have the methyl group in their structure, only betaine can be
directly involved as a methyl group donor in the transmission cycle of this group in the liver,
and many key bodily functions such as growth, liver safety (effective role in fat metabolism and
liver protection) and lactation are affected. Therefore in the present study, the nutritional effects
of protected betaine at one level and unprotected at two levels on the plasma parameters of
Holstein dairy cows were examined.

Materials and methods: To investigate the nutritional effects of protected and unprotected
betaine on plasma parameters of dairy cows, 40 Holstein dairy cows (average production 38 +
2.1 kg and lactation days 5 to 35 days) with a history of at least two deliveries were randomly
used in 5 eight-head treatments. The experiment lasted one month (the first 14 days for the
adaptation period and the next 16 days for the main experiment period). Experimental diets
included: 1- control diet 2- diet containing 50 g of unprotected betaine supplement 3- diet
containing 50 g of externally produced protected betaine supplement 4- diet containing 100 g of
unprotected betaine supplement; 5- diet containing 50 g of produced-protected betaine. The
cows received a perfectly mixed basal diet containing the above betaine additives in two
promises (10 am and 10 pm). The amount of dry matter intake for each treatment was measured
daily and blood samples were also taken at the beginning and end of the experiment. Data
analysis for feed consumption and plasma parameters were performed by SAS software using
mixed procedure.

Results: In this experiment, no significant difference (P>0.05) in the amount of glucose,
cholesterol, triglyceride, calcium, phosphorus, and magnesium was observed between the
experimental groups. The amount of non-esterified fatty acids (0.576 mm/l) and beta-hydroxy
butyrate (0.428 mm/l) in the group receiving produced protected betaine was lower than the
other groups and their difference was significant at the level of P=0.0001. In addition, the
amount of liver enzymes such as aspartate aminotransferase (5.11 IU/L), aspartate
aminotransferase (56.1 1U/L), and alkaline phosphatase (0.396 IU/L) in the five treatments
decreased compared to other groups and at P <0.05 it was significant.

Conclusion: The results of the current experiment showed that there was a significant decrease
(P<0.05) in the amount of non-esterified fatty acids, beta-hydroxy butyrate, and the amount of
plasma liver enzymes due to the consumption of produced-protected betaine compared to the
control group in dairy cows. Therefore, the use of 50 g of produced-protected betaine in the
early stages of lactation is recommended.
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