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Introduction: Colostrum is a secretion product produced by the mammary glands immediately after birth. This
vital and unique composition is designed to meet all the animal's needs when it cannot eat. For various reasons,
maternal accidents can occur during pregnancy and birth, making it impossible to produce appropriate colostrum
for the newborn calf. Therefore, the main task of the farmer is to provide suitable replacement colostrum as quickly
as possible so that he can maintain the results of his year-long efforts to continue the generation. Various methods
are used to preserve colostrum. Methods of colostrum storage include fermentation and freezing. Fermentation of
the colostrum results in physical and chemical changes in the colostrum that can aid in the transfer of nutrients to
the calf. This research was carried out to study and compare the effect of different methods of colostrum
preservation on the efficiency of newborn calves of the Simmental breed and to recommend the use of one of the
more suitable methods so that if the farmer does not have access to suitable colostrum, he can use.

Materials and methods: To carry out this study, 32 newborn Simmental calves with an average weight of 39.5
+ 3.2 kg were used. The calves were divided into four equal groups (eight replicates per treatment), including 1.
group fed with fresh colostrum from the mother (control), 2. group fed with fermented colostrum without any
additives (fermented without additives), 3. the group that was fed colostrum fermented with low-fat yogurt
(fermented with yogurt), and 4. the group was fed with colostrum that was kept frozen (frozen) in the freezer and
heated to a temperature of 37 °C before consumption. Initially, a colostrum bank was used with 110 liters of
colostrum from the first and second lactation cows, which started colostrum production at the same time by
synchronizing parturition. Colostrum samples were separated and prepared in polyethylene (PET) plastic
containers with a volume of two liters. In the fermented colostrum group, after filling the containers of the group
with yogurt, two percent yogurt was added, and the containers were completely sealed and stored at room
temperature until the experiment. The dishes belonging to the frozen group were stored in the freezer at -20 °C. In
the first two days, all calves received two liters of colostrum per meal twice daily in the morning and evening.
Feed was consumed daily. Calves were weighed at the beginning of parturition, on the 30" and 60" days of the
schedule in the morning and before feed distribution, and from the 27" day of the calves' birth, the apparent
digestibility of nutrients (dry matter) was measured. Samples were taken from three-day experimental rations and
feces. Blood was collected from the jugular vein on days 0, 1, and 30. After serum separation, blood factors such
as glucose, cholesterol, triglyceride, and total blood protein were measured. At the beginning of the course and
the end of the project, body parameters were measured to check the growth status of the calf: hip width, height
from withers, chest circumference, body length, chest depth, wrist circumference, and eye relief.

Results and discussion: The results of different treatments of colostrum consumption in newborn calves
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concerning blood biochemical parameters showed that the amount of glucose in all three sampling times was not
significantly different in all treatments, and the amount of blood protein and triglycerides were also not affected
by the treatments (P>0.05). Colostrum consumption with different storage methods had no significant influence
on the amount of concentrate consumed, the digestibility of the dry matter consumed, the final weight of the calf,
the daily weight gain, and the feed conversion ratio (P>0.05). Also, the results showed that there were no
significant changes in physical indices among different groups (P>0.05). The use of colostrum with different
storage methods had no difference in the amount of cells associated with the immune system, including types of
white blood cells, and therefore the immune conditions were similar in all groups (P>0.05).

Conclusions: The results of this study showed that consumption of colostrum in simply fermented form or with
the addition of fat-free yogurt, as well as colostrum stored in frozen form, had a positive influence on blood
parameters in newborn calves compared to the control group that used fresh maternal colostrum. The use of
colostrum stored in any of the mentioned methods, depending on the conditions of animal husbandry, can help
provide the colostrum needed by the calf and solve the problem of the animal breeder.
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Table 1. Feed ingredients and chemical composition of experimental diets of suckling calves

Ingredients %
Corn 45
Barley 15
Soybean meal 30
Wheat bran 7
Calcium carbonate 0.7
Mineral-vitamin supplement! 1
Salt 0.5
Sodium bicarbonate 0.8
Dietary nutrients %
Metabolizable energy (Mcal/kg) 3.06
Dry matter 89.1
Crude protein 19.57
Ether extract 2.97
Organic matter 92.85
Neutral detergent fiber 15.33
Acid detergent fiber 5.85
Ash 7.15
Calcium 0.75
Phosphorus 0.32

! Mineral-vitamin supplement: Vit A (500000 IU), Vit D3 (100000 IU), Vit E (100 IU), Na (50000), Co (100), Mg (19000),
Mn (2000), Cu (300), Fe (3000), Zn (3000), Se (1), Ca (90000), P (50000), antioxidants (3000), I (100) mg/kg



50 OR-YV)NVEY lallpgs o ladpad jon Jlof ols oy Slidios

og,5 (5o (LS jsbas (g3se slge DAz g 2l y0
4 a5 98] Bran glasisy e o el siales]
iz slogby, b sl Gran j0 g 03g Jlyie (raed
S card O] STyt B e 55 s g
loosS 6565500 51 03 5 alisy s oRIB Shs>
> S1.(Vakili Saleh et al., 2015) cislas 092g (gl
L aS ool Wato o5l slaallugs o o b (o
o ools lis wiad i Sligngp b ool en slajec]
Gl 55t Bran b og)S o (njlel Ss cdly o o8
Gy 5 Sosl 0391 oS gl 5961 4 o Sgusg
Sl 039y Woog 5 ashy 5l yeS w09 )5 (nl )3 5 s

(Moslemipur et al., 2014)
3981 B pae ol ool ools HLES Y Jgaz 0 aS 43g5 e
3 bl s Shas (6 eSS ilise sl iy, b
Sake daosls o o ax 1l ail gyl s
STy el 009y dan jl i sl 09,5 33 (059 Al B
st rate 4 bl 5L(P> 4 0) 3555 I sine 5 LT L
Olme 51 (A oy S G 55 €95 9 Gj9 Rl o
gl pae 1 ol (6,10 Laylyls g STygs B yune
3 sd osyS ey )0 O (s GRIBT Oliee 5o oS
398l Grae Yu et al. (1975) Guass ,o 040 Uil
Slosira il wads Wgie o3l laallusS 1o ool pedd
55 2 4 598l Brae IV 5 il laallosS” 55 (a3l
Shile & az g5 L) goladl Hai 5l onds joe5 5 03b (b,
2 el 0l Aoy (ke slaasly 4o o jeél
W O jge goate Dl Getl ()l ogas
39| B yae aF Cewl oais oy lis Gadss G o .Sl
Fldezmio by oad pesd NS By 90 2 L
a8 leazl @ ple 5 0j9 GRIBl 65y Soloe
4 35¢] (6,100 & 13 «(Pourjafar ef al., 2011) axilas
(S0 (3T [ . Cawl 0l Ao gl by gyl 5l plaS 12
ol joddy os 5 (orenb e whezmie g, de b o]
Foley ) ais co (5,10 SaSY ol do,0 G 8 pan
S ol ol adllas oyl mbs (and Otterby, 1979
Alsals 098 4 Comd el b9y 4w 2 Byas
P Sras s Sagh onl Qi W g 4l g lo s
P e Nidged anog el Gl g, aw
53] sl a5 5 009y JS (e 4y 53 S50 (g
039 IRl )3 e upT 5550 ] SeS L e

odd Lol 055 oKy SaS L Sor sloJokw il
-o;lal Mindray BC-6200 Cell counter China Jae
ON s g el (Sl gl wd oS
G oy Jab w590 o3l S gan 51 gl )|
3% 90,90 ol jo iz g0 alold g s e 590 i
Wlogs ab, Comdy ewyp pshea b OLL
R 6}.50)lwl

0l (gaiaiwd JuST (515806 5 4ol yo ol jo aools
ayg, 5l oolinul b Bolas SLlS &b LB 45 s s
Juos g 4320 (A1) ases) SAS 5Ll l58le 5 GLM
S gl )3 (I osail b blet (oSkee ins
shls Slae gl w3 18 anslie 9,90 oy
=03l &y gmods Wools (g5 diged diile yloy yo 1SS
lS 5k ooz lz 53 9 ooy 40 0 )1, S5 slas 5
WAl 4525 GLM 4y, 3l oolswl b Solas

Cehll o laiS B pas  ialej] it (layles S
el 0ol 00ls LES Y Jaaz (o allusS o Sles 5 pan
2 Golosine Sl s, uSS slagss, elsil b j5eT B pas
(s St ool it oLl e 8,5 e
ko cure g wlis) s pRIB WS 2le s
0,53luiS Bpan i dnlin (P> 0) cuilas plae
BAS 2l 40 05,5 45 ols i Cilises (glbog,S e o
Oliee slos Gloog,S plo 4 Cond (rb 58]
A lade cnl (g el 0357 B pae (5t 0 5l
“4 5 og 8 ple 0 (PPe/0) 095 o goe )L
95 o33 @ alie o UliS Gras Glie (JSI e
6)~’L’ (SIS Gtz slagty, b lajeel glgl s
5581 Elgil 8 e cpizmad sl 425105 STg5 e s
Sl sn il ballugs o Sas oolo pan colils 5
Olpee qan ol s o (Lol Jalse 5l (S5l
s 05l lies o sl |l B yan S5
I st sl g bl Sl 5l calise sbbog, S o 5o
oBiws jo Slygd oS o Sy il HUaml gy o
BV 51 (Sl all alin bojles e jo 318
Ol cOomizmon Lol loog S 1 50 alis e =l
5 Srae Shed Olie 5l (o2l &5 loog,S (o jo 00
Ol casmolid a5 cl alin wwl pas oL



glallg g5 gleazinld g o Slas 56T (eSS ki (slabs, 5

hiSew 5 (ilor (g (s S 24

plo o a8 cwl J 50 pl (Ashmawy, 2015
Sy el sl Cawods gliie ol wlislel
OS9n 2 St GeEl 4 Ssmgn 993! ey
{Moslemipur et al., 2014) 5 55 o] alugS 55 b
5 <85 plnil 52l (g5, 5 anlp glagts, (> p L
05> U oeon Gl se s (il wnlyd Jals
03,5 Bpae dexie jeel A Al (89S 4 Cud
Jedoas cuiles oo iulidl ) (Rafiei er al., 2019) wog
an s as olsl jlasl ol 3l je 09,8 b rals
0355 )l g5 3 lel ol )0 55T (s, s ploxil
63y O Cute Bl 10 5 29,500 b ShalS W e

s oanliie 95 ey el

.(Drevjany et al., 1980) cislas }....L 0 y5lesS B pas g
ousd &l el abozr 51598l (IS sla g, bl o
(Rafiei et al., 2019) cewl ool Cawdds asline =S 5
lwsS ,o jeel Brae calizee layles 5l Jol> b
J992 9 057 (eleertion sloazinl B 5 oad algto o)l
mdigel Hle) du ;8 40 S 6lS e awl oalds ool Lii ¥
el aila g s Dol ol sles jo (sylo
b jlos 53 o 53 peddS 65 9 055 e Ol
036 alugS (g9, &5 Ao o (P>e/-0) 28,5 )8
Ole a5 Cowl 0als ools lid a8 plol ool Wee
» sberden SlaS S ple 5 eSS S
Jylole (b 03,5 solitw] oxads j9¢T 5l a5 SlaallugS
20 b Gean Ol Jy 8l el e
Neama and ) <dl il g)ls coe Hobay ballugs

lallugS o, o,5kes § St oolo pad Sl ¢ b pae s ool Jlade p ciolosl slojles 5=V oo
Table 2. Effect of experimental treatments on dry matter intake, dry matter digestibility, and growth
performance of calves

Treatment
Fresh Fermented Fermented Frozen
Item Period without colostrum colostrum SEM  P-value
additives with
yogurt
Dry matter intake First 132.81 131.61 129.18 128.23 5.98 0.95
(g/day) month
Second 1098.33 1090.06 1124.34 1148.37 39.04 0.72
month
Total 615.56 610.83 626.76 638.30 19.35 0.75
Dry matter intake 36.93 36.64 37.60 38.29 1.12 0.76
(kg/period)
Feed Conversion ratio 1.19 1.22 1.22 1.26 0.02 0.44
Dry matter 78.61 79.15 79.97 80.06 0.77 0.51
digestibility (%)
Calf weight (kg) At birth 39.40 39.44 38.48 39.46 0.63 0.63
time
Day 30 48.04 47.63 47.46 46.51 1.06 0.77
Day 60 70.44 69.55 69.26 69.81 1.37 0.93
Daily weight gain (g) 0to 30 287.92 272.92 267.92 266.67 18.82 0.84
days
30 to 60 746.67 730.83 758.33 745.24 26.96 091
days
0to 60 517.29 501.87 513.13 505.95 16.50 0.92
days
Total weight gain (kg) 0to 30 8.64 8.19 8.98 7.05 0.54 0.38
days
30 to 60 22.40 21.92 21.80 23.30 1.09 0.79
days
0to 60 31.04 30.11 30.78 30.35 0.54 0.84

days
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Table 3. Effect of experimental treatments on blood biochemical parameters

Treatment
Blood Period Fresh Fermented Fermented Frozen SEM P-value
parameters without colostrum colostrum
additives with yogurt
Glucose At birth 85.03 87.50 87.38 88.23 1.01 0.42
(mg/dL)
24 h after 86.68 88.26 88.00 87.49 0.89 0.62
birth
Day 30 99.19 100.29 101.09 104.56 1.73 0.80
Total protein At birth 5.36 5.57 5.48 5.87 0.14 0.51
(g/dL)
24 h after 6.11 5.48 5.96 5.75 0.09 0.39
birth
Day 30 5.68 5.83 5.79 5.81 0.08 0.62
Triglyceride At birth 10.17 10.51 10.63 10.98 0.44 0.74
(mg/dL)
24 h after 11.32 12.31 12.20 13.07 0.40 0.29
birth
Day 30 13.10 12.16 13.26 14.03 0.27 0.18
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Table 4. Effect of experimental treatments on body indexes of calves

Treatment
Ttem Period Fermented Fermented Frozen SEM  P-value
Fresh without colostrum colostrum
additives with yogurt "

Height from At birth 78.25 77.00 77.75 79.00 0.99 0.56
junction (cm)

Day 60 84.37 84.75 84.75 85.63 0.67 0.63
Chest depth At birth 32.38 32.13 32.00 32.13 0.45 0.95
(cm)

Day 60 38.62 38.62 39.00 38.88 0.49 0.94
Around the At birth 79.25 79.50 79.00 79.25 0.58 0.95
chest (cm)

Day 60 90.00 91.00 91.88 92.00 0.68 041
Body length At birth 59.75 61.25 61.00 60.88 1.01 0.74
(cm)

Day 60 75.88 75.13 76.63 75.38 0.67 0.43
Pin width At birth 11.93 11.93 11.93 11.68 0.24 0.85
(cm)

Day 60 14.87 15.00 15.13 15.18 0.25 0.87
Hip width At birth 17.87 17.62 17.87 17.75 0.26 0.90
(cm)

Day 60 22.94 23.38 23.00 23.56 0.23 0.39
Eye distance At birth 12.88 12.81 12.75 13.00 0.24 0.89
(cm)

Day 60 15.56 15.88 15.88 16.06 0.23 0.49
Around the At birth 11.44 11.69 11.50 11.69 0.19 0.73
wrist (cm)

Day 60 14.19 13.94 14.19 13.94 0.17 0.89
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Table 5. Effect of experimental treatments on blood immune parameters of calves

Treatment

Fresh Fermented Fermented Frozen
Item Period  colostrum colostrum colostrum  colostrum SEM P-value
with
yogurt
White blood cell At birth 9343.8 9412.5 9481.3 9525.0 300.83 0.69
(/nL)
Day 7 9708.5 9854.3 9735.3 9861.0 296.65 0.57
Lymphocyte At birth 2411.5 2455.2 2501.1 2497.3 145.65 0.59
(/nL)
Day 7 2522.6 2635.1 2678.3 2701.2 277.21 0.38
Monocyte (/uL) At birth 612.5 618.3 635.2 655.1 22.35 0.24
Day 7 776.4 811.7 781.2 802.3 18.21 0.28
Neutrophil (/uL) At birth 6198.3 6171.5 6129.3 6096.8 84.23 0.31
Day 7 6302 6357.2 6358.2 6289.3 129.23 0.19
Eosinophil (/uL) At birth 65.8 69.7 64.2 70.1 431 0.15
Day 7 76.7 81.3 77.5 78.5 3.52 0.09
Basophil (/uL) At birth 12.5 13.3 13.1 12.8 1.01 0.08
Day 7 15.4 16.1 16.4 15.7 0.84 0.12
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