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Introduction: The present study was conducted to investigate the efficacy of adding Oregano L.onites and
Althaea offieinalis essential oil into milk on performance, some blood parameters, skeletal growth, and metabolic
responses of Holstein dairy calves. Higher milk consumption improves growth performance due to the increase in
nutrients available to calves. In this experiment, it is assumed that high consumption of milk with better availability
of nutrients and plant essential oils by eliminating pathogens and stabilizing the natural flora of the gastrointestinal
tract improves calf function, reduces diarrhea and adequate growth during weaning.

Materials and Methods: A total of 60 Holstein dairy calves (30 females and 30 males; 7 days) with 42 + 8 kg
of average birth weight were used in a Factorial design (2 x 3) in which calves were randomly assigned to one of
six different dietary treatments including 1) 6 L/d milk control without inclusion of any essential oil
supplementation, 2) 6 L/d milk with Oregano L.onites essential oil, 3) 6 L/d milk with Althaea offieinalis essential
oil, 4) 9 L/d milk control without inclusion of any essential oil supplementation, 5) 9 L/d milk with Oregano
L.onites essential oil and 6) 9 L/d milk with Althaea offieinalis essential oil. Calves were individually housed and
bedded with straw that was replaced every day. Feed and water were available ad libitum throughout the
experiment. Calves were fed colostrum for 3 days and then fed high levels milk with 10% and 20% of their birth
weight until 70 days of age. The rations were iso-energetic. Ruminal fluid samples were collected by esophagus
tube after morning feeding at the end of study. Starter intake was recorded individually and daily. The amount of
feed consumed daily was calculated throughout the experiment from the difference between the feed poured and
the remaining feed. The experimental data were analyzed under the SAS 9.1 statistical program with general linear
models (GLM). Comparisons of mean was done using Duncan test at a significance level of 5%.

Results and Discussion: In this study results showed that starter intake was affected by the experimental
treatments (p > 0.05). Diet containing Oregano L.onites essential oil reduced feed intake in the period 56 to 70
and in the whole period with using 6 liters of milk (p < 0.05). Dry matter intake (feed dry matter with milk dry
matter) in the period of 7 to 56, 56 to 70 days and in the whole period between the group receiving 6 liters and 9
liters of milk was not shown significant difference. Calves consuming 9 L/d milk in control group without inclusion
of any essential oil supplementation had higher daily weight gain than other treatments (p < 0.05). The results
indicated that calves fed milk without any additives had a higher feed efficiency (p < 0.05). Consuming 9 L/d milk
in control group without inclusion of any essential oil supplementation had higher skeletal growth than other
treatments (p < 0.05). Hip width, heart girth, body barrel and wither height were affected by the addition of
essential oils supplementation (p>0.05). Rumen parameters were not affected by essential oils (p > 0.05). Ruminal
pH value was affected by the experimental treatments and in group of 6 L/d milk with Oregano L.onites essential
oil had higher than other treatments (p < 0.05). Addition of Oregano L.onites essential oils to milk of Holstein

1- Ph.D. Candidate of Animal Science, Ferdowsi University of Mashhad, Iran.
2- Professor, Department of Animal Science, Faculty of Agriculture, Ferdowsi University of Mashhad, Iran.
*Corresponding Author's Email: savakili@um.ac.ir



https://ijasr.um.ac.ir/
https://doi.org/10.22067/ijasr.2022.73066.1045
mailto:savakili@um.ac.ir
https://ijasr.um.ac.ir/journal/about
https://ijasr.um.ac.ir/journal/about
https://orcid.org/0000-0001-7862-9763
https://orcid.org/0000-0002-2738-5284

1F-Y e ) oyleds A0 wdo (! (0ld pole Gltun gl 4y pio Y

calves had no detectable effect on the mean concentration of glucose, aloumin, urea, aspartate-aminotransferase
and alanine-aminotransferase (p > 0.05). The results showed that Feed behavior was affected by the experimental
treatments (p > 0.05). Calves consuming Oregano L.onites essential oil supplementation had lowest ruminant and
feed consume than other treatments (p > 0.05).

Conclusion: The results of this study showed that the addition of plant essential oils, especially oregano
essential oil in high amounts of milk of Holstein calves did not lead to increased feed intake, weight gain and
increased skeletal growth compared to the control group. However, the effect of oregano essential oil on feed
efficiency was significant. Therefore, increasing the quantitative and qualitative growth of calves per unit time and
expressing their genetic predisposition by using plant essential oils as done in this study did not lead to better
performance of Holstein calves. In contrast, increasing the amount of milk consumed in infant Holstein calves

improved growth performance, although the feed efficiency of the 9-liter milk group was lower than the 6-liter
milk group.
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Table 1- Ingredients and chemical composition of basal diet for Holstein dairy calves
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Diet composition Value (%DM)
> . 30
Barley grain

Oy - 20
Corn grain

pAUS g 18
Wheat bran

b s 25
Soybean meal

Ay o595 Al 5
Cotton seed meal

el b3 05
Calcium carbonate

T ane Slge g (dualing JoSio 15
Mineral-vitamin supplement*

Gdse dlgo oS 5

Chemical composition (%)

Siid oole 91
DM, % as fed

Crude protein

Pe 45
Fat
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Neutral detergent fiber

(pS5kS 2 S JBI) pudgilio LB (5551 291
Metabolizable energy (Mcal/kg)?
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Net gain energy (Mcal/kg)®
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1 Every kilogram of minaral and vitamin supplement containing: 250,000 IU vitamin A, 50,000 IU vitamin D, 1,500

IU vitamin E, 2.25 g Mn, 120 g Ca, 7.7 g Zn, 20 g P, 20.5 g Mg, 186 g Na, 1.25g Fe, 39 S, 14 mg Co, 1.25 g Cu, 56

mg I

2 l?/IE =1.1 X Digestible energy (Mcal/kg) — 0.45

3 NEg = -0.003340 + 0.4979 BW/bw0.75
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0,99 JS
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period
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Feed efficiency (g/d)
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29> S ) 1.45P 1.40° 1.52% 1.66% 1.59%® 1.57% 0.0248  0.0043 0.5846 0.3737
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Ot e 3 & B (F e S5 Guilolohan 4y b i) (b Bpas (1 oomsS digy uilisl oo 4y jod 1) (1 GBpas (Y cpilis) s b 2 b B () ilolas
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.))I.Bt;u\ L5Ua$ u*i’Lﬁ v
P="-/.0 R )‘.!L;Lus qu.bl CJ“" v
! Treatment consisted 1) 6 L/d milk control without inclusion of any essential oil supplementation, 2) 6 L/d milk with Oregano essential oil, 3) 6
L/d milk with Althaea offieinalis essential oil, 4) 9 L/d milk control without inclusion of any essential oil supplementation, 5) 9 L/d milk with
Oregano essential oil and 6) 9 L/d milk with Althaea offieinalis essential oil.
2 Standard error of mean
% Probability value p= 0.05
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Table 3- Body measurements of Holstein dairy calves fed with the experimental diets high levels milk with or without essential oils

" ialol slayles
Experimental diets!

P-value®
s 5l i U
6 liter milk 9 liter milk
FESTIE o9 B Sy o 09 By B S N 2 b
Parameter N Origanum Althaea owlel  Origanum  Althaea & i ' e
Without L.onites officinalis Without L.onites  officinalis 6 liter u.,u.\ w
essential essential milk ~ Essential o
oil oil VS 9 oil Milk VS
liter Essential
milk oil
(ebe) o b
Body length (cm)
V7_ “5;65;) 730 70° 72.25® 7766 74.83° 7491 03791 <0001 00149  0.4424
65;67 ‘/7'053’ 80.08° 79.08° 79.16° 83.41°2 81.08% 81.16% 0.3327 0.0011 0.0901 0.6452
(e lo) cun glis)]
Hip height (cm)
V7_ %;6}(;) 90.66% 86.75¢ 89.91¢ 94.16° 91.5% 91.91° 0.1258 <0001 <0001 0.0007
b =Y o) 95,334 93.16° 94.,25% 99.16% 96.41% 96.58° 0.1527 <0001 <0001 0.1509
56 -70d
(e slo) G U2ye
Hip width (cm)
V77 %Fﬁ}é) 22.16° 20.75°¢ 22.08° 24,082 22.33° 22.5° 0.1737  0.0009 0.0040 0.2010
05;67 \/7'0’.;’ 23.83% 21.58¢ 23.5¢ 26.15° 245 24.5° 0.1225 <0001 <0001 0.0454
(st ) Az 50
Heart girth (cm)
V7_ 05;6)21) 93.66% 91.25° 93.58% 96.33° 942> 94.41° 0.4010 0.0155 0.0709 0.5522
AS;G_ \/7‘0"3’ 96.83? 92.91° 96.66% 100.082 97.082 97.66° 0.4625 0.0056 0.0177 0.3703
(e s5ls) oS5 Bae
Body barrel (cm)
V7_ 05;6).(;) 94.83%® 91.58¢ 94,08 96.08% 93 94 0.2011 0.0423 <0001 0.2672
=V s
N 97.5% 94.33¢ 96.5¢ 100.332 97.5b¢ 98.66° 0.1856 <0001 <0001 0.5425
56 -70d
(Reisl) o 18]
Withers height (cm)
‘;’ gg é” 86" 835 85.41° 9025  86.25°  87.41% 04990 00060 00444  0.6494
ALY
N 88.41%® 85.33° 88.25%® 92.25° 89.08% 89.41% 0.5459 0.0131 0.0845 0.5343
56-70d

Ot e ) 6 B (F e S5 Guilololan & b i (i Bpas (VoosS digy pilis oo 4y 30d 32 (G5 s (¥ bl gt jod 2 S Bpas (V iyl
o 5 bl olyen &4y il & Cpuan (5 g (BS digy bl olpe &y yud i) & Gpaan (B ¢ il
Sylsbl las Sk ¥
P=-/.0 R )‘.!L;Lus qu.bl CJ“" v
! Treatment consisted 1) 6 L/d milk control without inclusion of any essential oil supplementation, 2) 6 L/d milk with Oregano essential oil, 3) 6
L/d milk with Althaea offieinalis essential oil, 4) 9 L/d milk control without inclusion of any essential oil supplementation, 5) 9 L/d milk with
Oregano essential oil and 6) 9 L/d milk with Althaea offieinalis essential oil.
2 Standard error of mean
% Probability value p= 0.05
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Table 4- pH and ruminal fluid fatty acid of Holstein dairy calves fed with the experimental diets high levels milk with or without essential oils

' alol (slasless
i iotst
— Experimental diets - p-value®
6 liter milk 9 liter milk
il b ol g BS Ly w5 o9 B dg B S N P o
Parameter Without Origanum Althaea oolol  Origanum  Althaea & il e
essential oil L.onites officinalis Without L.onites officinalis 6 liter ool :
essential milk  Essential u_)‘*’w
oil VS 9 oil Milk VS
liter Essential
milk oil
(3 2 Jsoslee) 4085 o pH
Ruminal pH fluid (mmol/l)
;; );) 5.17% 5.24% 5.21° 5.01¢ 5.12% 5.06% 0.0149 <0001 0.0209 0.7118
2’; ij” 5.36% 5.41° 5.33° 5.12° 5.16° 5.13° 0.0110 <0001  0.0277 0.4289
\7/0 5;’ 5.95 6.08° 5.922 5.35° 5.54° 5.31° 0.0552 <0001 0.1506 0.9335
(52 3 Jsosle) 4eSis mlo
Ruminal fluid fatty acid (mmol/I)
ol 26.62% 25.99¢ 25.78° 28.53% 27.25%% 27.94%® 0.2722  0.0010 0.1580 0.6408
Acetate
C’U’ﬁ;"’*f 28.14% 27.20° 27.07° 30.052 28.96% 29.33® 0.3017  0.0009 0.1541 0.8907
Propionate
Ehzsi! 0.740° 0.746% 0.746% 0.760% 0.760% 0.760* 0.0026  0.0019 0.7082 0.7082
Isobutyrate
ey 3.08% 2.99° 3.02° 3.232 3.15% 3.16%® 0.0217  0.0006 0.1275 0.9756
Butyrate
<sa! 0.726% 0.713% 0.710¢ 0743 0733  0740° 00038 00021 02139  0.5955
Isovalerate
bl 1.26% 1.22° 1.23° 1.322 1.3 1.29° 0.0107 0.0012 0.1932 0.7629
Valerate
el IS
Total fatty 60.61% 58.89¢ 58.59¢ 64.67° 62.19% 63.23% 0.6067  0.0009 0.1529 0.8185
acid
g583e gl
Facal 2.56° 2.13¢ 2.67° 3.56% 3.29° 3.3° 0.0336 <0001 0.0007 0.0112
score
Ml sl
Jleesl 2.66% 1.87¢ 2.83% 4.16% 3.66% 45° 0.1281 <0001 0.0205 0.8692
Days of
diarrhea

-\

e (B el (3 s ) &5 s (F s JS bl hyad & 5o ) i Gy (F (oS i ool oo &0 o 52 (i e (Y bl (9 ) (i o () o
oo 05 ol e 4 3 20 8 oy (5 5 s 5 il oo s )
3kl (ol 4 Sike ¥

P=eled iyl gxe Jloxs! pdaw”
! Treatment consisted 1) 6 L/d milk control without inclusion of any essential oil supplementation, 2) 6 L/d milk with Oregano essential oil, 3) 6 L/d milk with
Althaea offieinalis essential oil, 4) 9 L/d milk control without inclusion of any essential oil supplementation, 5) 9 L/d milk with Oregano essential oil and 6) 9
L/d milk with Althaea offieinalis essential oil.
2 Standard error of mean
% Probability value p= 0.05
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Table 5- Blood metabolites of Holstein dairy calves fed with the experimental diets high levels milk with or without essential oils

" etlefl (sl los
: o
: _ Experimental diets : P-value?
b b b b il 4
woxial 6 liter milk 9 liter milk
N : K . . 2 - -
Parameter o5 S sy o B RS w5 SEM o i s i JHlie 53 b
ol Origanum Althaea Without Origanum Althaea 6 I:ter)m'LI)I;w il bl
- L.onites officinalis essential L.onites officinalis ! ! :
Without oil VS 9 liter Essential oil Milk VS
essential milk essential
oil oil
() o3 2 S k) 3595
Glucose (mg/dl)
\; ii” 69.66% 68.00° 69.00% 69.00% 70.00% 69.33° 0.1825 0.0569 0.5905 0.0057
;,g ij” 83.00° 82.00° 82.66° 90.66* 88.00% 90.00? 0.5431 <0001 0.1821 0.6563
\;0 ij” 86.00° 84.00¢ 85.66% 96.00% 94.00° 95.33% 0.3162 <0001 0.0115 0.9408
(4 3 2 p5) wosd]
Albumin (g/dl)
\; i;) 3.17° 2.78° 3.15° 3.37° 3.28% 3.347 0.0286 <0001 0.0013 0.0154
;; ij” 3.43° 3.13¢ 3.35° 3.58° 3.46° 3.54° 0.0133 <0001 <0001 0.0077
\7/0 ij” 3.54° 3.36° 3.50 3.93 3.847 3.857 0.0264 <0001 0.0433 0.3735
(3 o 2 P ke) 093 009l 0395
Blood urea nitrogen (mg/dl)
\7/ é” 15.30% 15.332 15.22% 15.56% 15.50% 15.592 0.0739 0.0289 0.9826 0.7439
;,g ij” 19.50° 17.53° 19.10° 22.03 20.96* 21.66% 0.1925 <0001 0.0028 0.3493
\;O ij” 17.76° 15.93¢ 17.48° 19.132 18.86% 18.96% 0.1227 <0001 0.0014 0.0071
(213 d2lg) 51yl 5 stzal S Lol
Aspartate Aminotransferase (1U/1)
\; ii” 44.00° 43.46% 43.80% 43.70% 43.86% 44.16% 0.2094 0.6108 0.6906 0.5712
;; ij” 66.00° 65.50° 65.83° 67.80% 67.60% 67.60° 0.2728 0.0006 0.7655 0.9278
;0 ij” 71.36° 71.16° 71.16° 76.70% 76.30% 76.53? 0.1880 <0001 0.9612 0.9282
(21,0 d2l) Syl 5 sizel 1
Alanine aminotransferase (1U/l)
\7/ é” 7.83% 7.16° 7.53® 8.40° 7.36° 8.337 0.1623 0.0461 0.0302 0.5780
;; ij” 9.63° 7.86° 9.66° 11.93% 9.53° 11.432 0.1566 <0001 <0001 0.4814
\7/0 ij” 23.20° 16.36° 22.96° 24.23° 18.66° 23.90? 0.2603 0.0031 <0001 0.2849
(30 o3 2 5 k) gl
Insulin (mg/dl)
\7/ é” 8.16% 8.36% 7.60° 8.33%® 8.86° 8.40% 0.1712 0.0711 0.1629 0.5826
;; ij” 7.46° 5.43° 7.06%® 9.632 8.33%® 8.83%® 0.3501 0.0010 0.0567 0.6504
\7/0 ij” 6.20° 4.60¢ 5.50° 8.36% 7.23 7.70* 0.1433 <0001 0.0009 0.5937

ot 4 3 ) & Byaan (0 cpolol g0 e 52 & By (F i IS ool oy a0 e 5 b By (1«25 i3, ool ot & o y2d G Byens (¥ ool s b ) b By () sl

o5 J5 il olyan ) 0l 2 & Bpae (F g (255 Ay il
5kl (slbas pSilo "

P= e/t 1 yad 371 gxe Jlois] C.!a..:v

! Treatment consisted 1) 6 L/d milk control without inclusion of any essential oil supplementation, 2) 6 L/d milk with Oregano essential oil, 3) 6 L/d milk with Althaea offieinalis
essential oil, 4) 9 L/d milk control without inclusion of any essential oil supplementation, 5) 9 L/d milk with Oregano essential oil and 6) 9 L/d milk with Althaea offieinalis essential

oil.
2 Standard error of mean
3 Probability value p= 0.05
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Table 6- Feed behavior of Holstein dairy calves fed with the experimental diets high levels milk with or without essential oils

' alol (sl ylas
Experimental diets! p-value®
b ) B b ) &
6 liter milk 9 liter milk
worial g 09 a5 e 09 4y e , P b P
Parameter ool s Althaca ol a5 Althaca  SEM & bl oo
Without  Origanu ~ Officinali Without  Origanu  Officinal 6 liter ol bl
essentia m $ essentia m 1S milk  Essential ik
1 oil L.onites 1 oil L.onites VS 9 oil VS
liter essentia
milk | oil
(48,55) S5 )L,
Feed behavior
;:L“;‘ 188.53  170.93°  183.34® 179.35»  169.53°¢  177.35° 0.8395 0.0030 <0001 0.1854
an
;rﬁl? 196.99¢  243.63%  201.58¢ 216.11° 242.32 221.6° 0.5399 <0001 <0001 <0001
eep
Shgd Bpan
Feed 27.992 20.45° 27.312 26.782 20.56° 26.452 0.4987 0.7737 0.0078 0.9169
consume
)]N 34.662 13.37¢ 36.002 21.99° 13.30°¢ 20.82° 0.6236 <0001 <0001 <0001
Ruminant
i e ks,
Non_' . 31.81° 31.57° 31.76° 35.752 34.482 33.75% 0.3138 <0001 0.3987 0.4583
nutritional
behavior

(B bl g3y 32 &8 Ban (F o33 IS uibil olyom & 5o 320 G Bps (Vo o iy puiliol oo & 5o ) Gt pme (Y euilsl g 08 ) G B () slajlos

5 JS el oy 4 35 5 & By (5 5 oS gy bl o & o 1) & e

3yt (gl Sibe ¥
P= /o000 s e Jlon] pedaws ™

! Treatment consisted 1) 6 L/d milk control without inclusion of any essential oil supplementation, 2) 6 L/d milk with Oregano essential
oil, 3) 6 L/d milk with Althaea offieinalis essential oil, 4) 9 L/d milk control without inclusion of any essential oil supplementation, 5)
9 L/d milk with Oregano essential oil and 6) 9 L/d milk with Althaea offieinalis essential oil.

2 Standard error of mean
3 Probability value p= 0.05
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5 (255 B poll (Shss o pas clea Vlozsl) Slss
9 Jiw 5 ol )55 L clialis opl gols piored b b o Guaio
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OilS g g loj Ll «SThed B yian loj Lialil e
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