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Table 1-The chemical composition of the diet (starter) and its components (%)

Shy o0 o
Feed ingredients %
<y by 425
Corn, grained

2 b 12.0
Barley, grained

PAS g >0
Wheat bran

g Al 37.6
Soybean meal

S 0.4
Salt

[EXWR 1.1
Opyster shell

(ae dlso JoSo 0.5
Mineral supplement!

Taialg JoSa 0.4
Vitamin Supplement?

Ot e 0.5
Bicarbonate of soda

() loss <S5 Aoy
Chemical composition (%) %
Kb odle 89.7
Dry matter

P xSan 18.7
Crude Protein

. . 2.3

(1 22) 55T o)las

Ether extract (Crude fat)

S okiugd ) Jelomals B 16.3
Neutral detergent fiber

ol 03233 53 Jgowali GU 73
Acid detergent fiber

P S5 6.3
Ash

fosealS’ 0.54
Calcium

i 0.22
Phosphorus

S ke ) posils 12,5 NCIS 2.5 VAo 195 Y iSko .5 IV el 1.5 ¥hg) 2.5 0 s £2)5 8- i 10,5 0 jhd 12,5 VA0 uulS 1 hno JoSo oS
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"Mineral supplement composition: 195 g calcium, phosphorus 90g; magnesium 90 g; sodium 55g, zinc 3g; 0.3g iron, manganese 2 g copper

0.28g, cobalt 0.1g, selenium 1 mg; 0.4 g of antioxidants.
2Vitamins supplement composition: Vitamin A, 500000 IU per kg, vitamin E, 0.1g per kg, vitamin D3 100000 IU per kg.
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Table 2-Effects of probiotic and butyrate on growth performance of Holstein calves!

T ctalojl sl o> (s boisine ) hlize 5 Lol il

)3 Experimental diets? SEM* Main and interaction effects (P-value)?
Items Ve Y jles Y ke ¥ jles
Tl T2 T3 T4

Pro But ProxBut

(p554S) o i
Body Weight (kg)
g

Birth

@LP‘J 79.90¢ 81.20° 85.302 85.302 1.71 0.71 0.01 0.71
Final

(39 % p5) Shgs Spae
Feed Intake (g/day)

Jylele 665.80 597.20 680.40 676.40 27.80 021 027 0.11
First month

35.80 34.03 35.80 35.20 0.64 0.18 0.36 0.36

|>53 olo
Second month

2> S . 1062.20 1047.90 1079.90 1063.90 18.56 0.46 0.38 0.96
Total period

(39 2 £S5 &liy 0rjs L2133
Daily gain (kg/day)

st elo 0.58 0.61° 0.65° 0.68° 0.04 0.33 0.04 0.55
First month

Py olo 0.89 0.92 0.95 0.94 0.07 0.78 0.57 0.84
Second month

o S . 0.69° 0.73° 0.76% 0.77% 0.03 0.35 0.04 0.51
Total period

@B s o ps

FCR

J?‘ olo 117 0.922 0.96° 0.95° 0.06 0.04 0.17 0.06
First month

po? ole 1.65 1.64 1.70 1.55 0.15 0.59 0.59 0.66
Second month

o S . 1.57 1.45 1.43 1.40 0.06 0.22 0.13 0.44
Total period

1443.60 1494.60 1498.40 1451.40 23.77 0.80 0.94 0.06

(P < 140) 5yl 150350 b 6y (oine OS] o 1 g > b s, 0 (slo Sl
Vo) Slysigr 05 sheo 5 Ssmge p)5 ¥ jledlitl b agl otalelop 1 T2 e ol (40 sl gt Clyisn 05 o o 5 Siigmp e p5 s o) Slyisn 5 s 51 o3lital (g2 sl (otilesl oy - T
onr T T g (ol 3l (yeelS 520 iy £)5 0 s 5 Sigmigy yivo o) Sy £)5 0 5 Ssman 5 o sl o3litol bl otilejl g o T3 (ol 3l (S 520 ity p5 s s 5 Sigugy p5
ol Jlito Sl (S 50 S 5 0 o 5 Sigmg 55 ¥ o) Sliign £)50 5 Ssmg )5 Y 3l oolitl by (ptales]
8l o 28 s copd pln FCR wilyigy ol But «Sgmgp ol Pro”
3l o 5 ikl gls 5 Sike ) SEMT

"Means within same row with different superscripts differ (P<0.05).
’T:the basal diet without probiotic and butyrate (probiotic level 0 g and level 0 g of butyrate monoglyceride) or the main factor, T2: the basal diet using 2 g
probiotic and zero gram butyrate (2 g probiotic level and 0 g of butyrate monoglyceride) as the main factor, Ts: the basal diet using probiotic zero grams
and 5 grams butyrate (probiotic level zero and 5 grams of monoglyceride butyrate) as the main factor, Ta4: the basal diet using 2 g of probiotic and 5 g of

butyrate (2 g of probiotic and 5 g of butyrate of monoglyceride) as interaction effects.
*Pro: proboscis, But: Butyrate, FCR: the conversion factor of feed.
4SEM: the mean standard error.
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Table 3-Effects of probiotic and butyrate on digestibility of Holstein calves!

P P T ime o) s 5 ool

S Experimental diets? SEM? Main and interaction effects (P-value)®
Items Vless Y ke Y e ¥ jles Pro But ProxBut

T1 T2 T3 T4
(duoy3) Sis oolo
Dry matter (%) 64.58 64.63 62.92 64.90 1.24 0.49 0.66 0.39
(2253) JT oole
Organic matter (%) 67.42 67.04 65.92 67.72 1.21 0.57 0.74 0.38
(w0y3) (53 0izgd 5> Jgloeels LI
Neutral detergent fiber (%) 40.80 39.98 36.76 39.52 2.03 0.64 0.28 0.39
(Ao 3) sl 095 1> Joloeols LI
Acid detergent fiber (%) 30.56 29.90 23.48 30.20 3.49 0.39 0.35 0.31
(109 s 2515
Ash (%) 32.04 32.98 28.50 32.50 2.68 0.37 0.46 0.58

(P < 140) 0yl , %0380 b ol (sine B | alliin 1 Gy > b s, o sl Sl
£S5 Ydkaw) Slyiss p)5 sho 5 Siiguagn p)5 ¥ 5l oolital b arly (piialofl o - Tae ool 31 (s ppmalS 50 Slisign 25 sho o 5 Sigmns 5 s ghas) Sliign 5 Sigmagn 3l oolitl cigy il alesl o2 - T
ialeil oy 2 Ta g (ol 31 (s ppalS 2o Clyisn 50 thaws 5 Signagy yieo o) Shisigs 25 0 5 Sigmgn 5 oo Sl odlizol by (oitalesl oy 2 Taehol 31 (s ppudS 5io lydss 5 shoo o 5 SSigmon
Caol Jlize Sl (3 S gio Slyigs 50 hans 9 Siggy £)5Y ) Sy p)5 0 9 Sgmgn p)5 ¥ jloslizal L 4l
il oo e b oy o FCR wlisg o But «Sigmgp o Pro”
il o 3 ikl gl . Sike il SEMT

"Means within same row with different superscripts differ (P<0.05).
’T:the basal diet without probiotic and butyrate (probiotic level 0 g and level 0 g of butyrate monoglyceride) or the main factor, T2: the basal diet using 2 g
probiotic and zero gram butyrate (2 g probiotic level and 0 g of butyrate monoglyceride) as the main factor, Ts: the basal diet using probiotic zero grams and
5 grams butyrate (probiotic level zero and 5 grams of monoglyceride butyrate) as the main factor, Ta: the basal diet using 2 g of probiotic and 5 g of butyrate

(2 g of probiotic and 5 g of butyrate of monoglyceride) as interaction effects.
*Pro: proboscis, But: Butyrate, FCR: the conversion factor of feed.
*SEM: the mean standard error.
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Table 4-Effects of probiotic and butyrate on blood parameters of Holstein calves!

: (e & e 5 Lol il
e e
M| Experimental diets? ain and interac ion effects (P-
Ift SEM* value)
ems - - - -
e Ve Ve F ke Pro But Pro x But
Tl T2 T3 T4
(5 w3 32 p)5 o) S48 84.81° 82.23¢ 85.89° 86.26 2.78 0.62 0.30 0.02
Glucose (mg/dL)
(i) o> ¢ po5 cslee) JopiadS 87.40 76.60 78.60 90.80 5.96 0.49 0.31 0.23
Cholesterol (mg/dL)
(5 o 32 25 Lwo) oyl (65 37.84 35.02 36.42 39.65 5.71 0.97 0.61 0.78
Triglycerides (mg/dL)
() o 2 £5) o] 3.18 3.34 3.44 3.42 0.14 0.63 0.24 0.53
Albumin (g/dL)
(5 o 32 p)5) IS oy 6.12 6.14 6.42 6.26 0.23 0.77 0.37 0.70
Total protein (g/dL)
(i 5 Jsasle) dul Sy oS ym by 0.14¢ 0.22° 0.25 0.232 0.03 0.30 0.02 0.09
BHBA (mmol/L)

(P <o 100) 5yl R3S b (ol (sine B b i g b s yo slo o Sike’
¥ ) Sy 25 ko 5 Sigman 5V 5l edlitel b arly (alegl e Tae ool 31 (s ol sio Sy 25 yioo o 5 Siisag 0 25 o thaw) Sy 5 Sisug 5 oolital igts auly (oalesl oy - T
o321 Ta g (ol 3l (S 520 Sy .50 s 5 Sigug 0 yhoo o) Slisign 2550 5 Sisms 5 oo jloslizul b il oitsloflope t Tae ol 1 (s punelS 20 Sliise )5 S0 o 5 Ssuan 5
ol Jlito A3 (S 50 Sy 5 0 o 5 Sigmg 55 ¥ o) Sliign £)5 0 5 Sismg )5 Y 3l oolitl by (ptales]
il o e has o ps pl FCR wlisgs ol But «Siswgy ol Pro”
8l o 5yl glas 5, Sike ) SEM T

"Means within same row with different superscripts differ (P<0.05).
’Ty:the basal diet without probiotic and butyrate (probiotic level 0 g and level 0 g of butyrate monoglyceride) or the main factor, T2: the basal diet using 2
g probiotic and zero gram butyrate (2 g probiotic level and 0 g of butyrate monoglyceride) as the main factor, Ts: the basal diet using probiotic zero
grams and 5 grams butyrate (probiotic level zero and 5 grams of monoglyceride butyrate) as the main factor, Ta: the basal diet using 2 g of probiotic and

5 g of butyrate (2 g of probiotic and 5 g of butyrate of monoglyceride) as interaction effects.
*Pro: proboscis, But: Butyrate, FCR: the conversion factor of feed.
4SEM: the mean standard error.
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Introduction Probiotic supplements improve livestock growth, increase in intake of feed, improve digestion and
absorption of nutrients and health conditions. Feeding butyrate in combination with milk and starter prior to weaning of
calves may enhance rumen development, body weight, health status and growth performance. The butyrate supplement
used in this study is monoglyceride butyrate and during digestion of ruminal fat, first glycerol is separated from the
glyceride composition, and then the isolated bacteria are exposed to digestion and absorption of butyric acid. Butyric
acid is one of the absorbed volatile fatty acids and metabolism of the rumen wall, the final product of which is
metabolized by the rumen stem cell epithelial cells, a beta-hydroxy butyrate compound. The aim of this study was to
evaluate effect of butyrate monoglyceride and probiotic additives on growth performance, some blood parameters and
digestibility of nutrients in Holstein suckling calves.

Materials and Methods For this experiment, 24 newborn Holstein calves with an average age of 6 days, and
about 36+2 kg weight, with 4 treatments and 6 replications were performed in a completely randomized factorial design
(2x2). The treatments included: 1) base rations (starter and whole milk) 2) base ration + daily 2 grams of probiotic
(Protexin) mixed with milk 3) base rations + daily ration 5 grams of butyrate monoglyceride mixed with starter 4) base
ration + 2 grams of periobiotic mixed in milk + 5 grams of monoglyceride butyrate mixed with starter. During the
experiment, functional traits such as daily gain, daily intake and feed conversion were determined. Calves were weighed
individually on days 30 and 65. In order to measure apparent digestibility at the end of the course, the feces were
collected for 5 consecutive days. The collected samples were dried in an oven at 65 ° C for 48 hours. During the 30th
and 65th days of the experiment, blood samples were taken from the vein before the morning meal. Blood samples were
transferred to the laboratory for centrifugation (at 3500 rpm) for 15 minutes. The serum samples were stored at -20 ° C
until measured. Blood glucose, urea, cholesterol, triglyceride, albumin, total protein and beta-hydroxy butyric acid were
measured using laboratory kits (Pars Test, Iran) and using the CS-400 auto-analyzer. Data were analyzed using MIXED
and SAS software.

Results and Discussion The results showed that final weight was not affected by probiotic and probiotic and
butyrate monoglyceride interacting (P>0.05). But it was affected by the butyrate monoglyceride (P<0.05). Daily feed
intake was not affected by experimental treatments (P>0.05). Daily weight gain was not affected by probiotic and
probiotic and butyrate monoglyceride interactions (P>0.05). But it was affected by the butyrate monoglyceride
(P<0.05). Feed conversion ratio was not affected by treatments during the whole period (P>0.05). But in the first month
it was affected by the probiotic (P<0.05). The results of this study showed that the concentration of beta-hydroxy
butyric blood was not affected by the probiotic factor (P<0.05), while the butyrate supplementation factor was effective
in increasing the concentration of beta-hydroxy-butyric (P<0.05). Also, there was a tendency for the probabiotic and
monoglyceride butyrate interactions to be meaningful (P<0.055). The level of beta-hydroxybutyric acid indicates rumen
development and the beginning of the metabolism of the final products of fermentation by rumen epithelium The results
showed that digestion of calves was not affected by experimental diets (P>0.05). The interaction factor of probiotic and
butyrate monoglyceride had a significant effect on blood glucose concentration (P<0.05). Also, beta-hydroxy butyric
acid is affected by butyrate supplementation (P<0.05). However, experimental treatments of butyrate and probiotic
(Protexin) had no effect on cholesterol, triglyceride, albumin, and total protein (P>0.05).
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Conclusion The probiotic (Protexin) and the interaction factor of probiotic and butyrate monoglyceride did not affect
daily intake, daily gain, final body weight of calves and feed conversion ratio, while the addition of butyrate
monoglyceride in the diet affected the weight gain and calving weight of the calves daily. Nutrient utilization and
digestibility of dairy calves was not affected by experimental diets. Beta-hydroxy-butyric acid was also affected by
butyrate supplementation. However, experimental treatments of butyrate and probiotic (Protexin) had no effect on
cholesterol, triglyceride, albumin, and total protein. In general, supplementation of the diet of infected calves with
butyrate monoglycerides can have beneficial effects on the performance and development of rumen in infant calves. In
general, it can be concluded that butyrate monoglyceride as supplementation of the diet (milk replacer or starter diet)
may enhance rumen development in Holstein suckling calves.
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