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Table 1- Ingredient and chemical composition of concentrate of neonatal Holstein calves
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The combination of vitamin and mineral supplements: 500,000 IU per kg of vitamin A, 100000 IU per kg of vitamin D3, 100 IU per
kg of vitamin E, 400 mg per kg of antioxidants, 196 000 mg per kg of Calcium, 96000 mg per kg of phosphorus, 71,000 mg per kg of
sodium, 19,000 mg per kg of magnesium, 3000 mg per kg iron, 3000 mg per kg zinc, 2000 mg per kg of manganese, 300 mg per kg
copper, 100 mg per kg iodine, 100 mg per kg cobalt and 1 mg per kg selenium.
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1-AlA: Acid insoluble ash
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Table2- Chemical composition of Ziziphora clinopodioides, Mentha spicata and Mentha pulegium
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Pe oS 8.94 20.66 17.73
Crude protein
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Table 3- Effect of Ziziphora clinopodioides, Mentah spicata and Mentah pulegium in milk on neonatal Holstein calves performance
in a 25- day period*

Zu*i?.b’}] ol
. Treatment?
e sl S
. . 5 = ; SEM P-value
Functional characteristics b « S b 9
Control Ziziphora Mentha Mentha
clinopodioides spicata pulegium

(s oslo p)3) )kl ailjyy b pae (:Sile
Daily consumption of estarter (g~ 133.95” 137.26° 127.59% 124.27° 4.84  0.005
dry matter)
(P 9s) 0393 JS 53 ltl S ool b o
Dry matter intake of estarter inthe ~ 3.35 3.43 3.19 311 0.09 0.31
(Kg) period
(p558) (e S5 le J5 19.40° 20.04° 19.78% 19.69% 010  0.008
Total dry matter intake (Kg)
(p,55k8) 029> sbicd o 0 43.05 42.60 42.80 42.95 020 081
Initial body weight (Kg)
(p,554) 029 el o 0 50.25 50.00 49.42 49.82 028 077
Final body weight (Kg)

8) &liay - AR
(0,5) 419 0 3! (xS 288 296 265 275 5.47 0.30
Daily weight gain (g)
s e . . 2.69 2.70 2.98 2.86 0.05 0.10
Feed conversion ratio
(b5 2 5) e < L8 843.6° 751.2° 769.6° 8054 1326  0.04

Digestibility (9/KQg)

(P<O/05) sitb_o sl ne M| s litia o gy b cindy yi (slapSileo
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'Different letters in each row indicate significant differences at (P<0.05).
2 Treatment trials consist of: Control (milk without additive), Ziziphora clinopodioides (add 20 g powder Ziziphora in milk), Mentha
spicata (add 20 g powder Mint in milk) and Mentha pulegium (add 20 g powder Pennyroyal in milk)
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Table 4- Effect of Ziziphora clinopodioides, Mentah spicata and Mentah pulegium in milk on water intake neonatal Holstein calves
on 25- day period (L)*

7 talegl (sl loss
- . T 2
(=) uj.)m - Treatment SEM  P-value
Water intake (L) Sals S L &g

Control  Ziziphora clinopodioides Mentha spicata  Mentha pulegium

Jsl 35, 13 14.32° 19.15° 15.10° 16.65° 0.029  <0.0001
13 Days
s> i5: 12 23.17° 26.35° 24,52 24.90 0.025 <0.0001
12 Days
S Spae ) 37.50° 45.50° 9.62° 41.55% 0.896  0.017
Total consumption
Us, »» ) aljsy S e 1.50° 1.82° 1.58° 1.66 0.028  <0.0001

Daily consumption(L/d)

(P< 0/05) sitb_o sl ne BT s alitia yai Cogy> b cind,y yi (slaySileo
WP ) Sy SRR

[ 0 52 51 255 20 95380 iy 5 (5 42 b 1395 )5 20 99380) U 3 a2 1S po30 25 20 (3938) 5551 {iog g o) Al 51 st e ool (clo o
'Different letters in each row indicate significant differences at (P<0.05).
*Treatment trials consist of: Control (milk without additive), Ziziphora clinopodioides (add 20 g powder Ziziphora in milk),
Mentha spicata (add 20 g powder Mint in milk) and Mentha pulegium (add 20 g powder Pennyrayal in milk)
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Table 5- Effect of Ziziphora clinopodioides, Mentah spicata and Mentah pulegium in milk fecal consistency score and days of
suckling diarrhea in neonatal Holstein calves on 25- day period®

Zu*i?.b’}] ol
L Treatment?

el 5 E980 Caumidg S5 s gy P-value ~ SEM
Fecal and diarrhea conditions ol .

Control _Z|Z|phpr_a Mgntha Ment_ha

clinopodioides spicata pulegium

(5830 pls5 423) 981095l
Fecal score (degrees fecal 1.32 128 124 118 0.03 0.28
consistency)
Il & Mo sladllssS slasxs
The number of calves with 3 4 3 2 NS NS
diarrhea
Jlesl 2 Mol (slajg, (Silie 1.00 1.50 1.25 0.75 0.2 0.58

Average days of diarrhea

(P< 0/05) 13l _orglopine €Mi] s dlia i gy b cind,y pi (slaySileo
WP ) PRIy SBLRTL RN

L 0 52 31 25 20 99380 iy 5 (5 42 b 1395 )5 20 99381 )i s a2 1S po30 5 20 g3l ) 5515 {38l g o) ki 51 e ptalef] (clo o
'Different letters in each row indicate significant differences at (P<0.05).
% Treatment trials consist of: Control (milk without additive), Ziziphora clinopodioides (add 20.g powder Ziziphora in milk), Mentha
spicata (add 20 g powder Mint in milk) and Mentha pulegium (add 20 g powder Pennyroyal'in milk)
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Table 7- Comparison of fecal bacteria cultures in neonatal Holestein calves fed milk containing Ziziphora clinopodioides, Mentha
spicata and Mentha pulegium on the amount Escherichia coli, Lactobacillus and total aerobic bacteria on 25- day period*

2 ilol (sl los
Sl &8 Treatment P-value
Species of ol S L Ly SEM
bacteria Control Ziziphora Mentha Mentha O ol oo™ slass
clinopodioides spicata pulegium Treatment  Time  Treatment*time
Escherichiacoli ¢Yoslus i/
Lis, 3.808 5.54° 459" 4727
Day 1
1359, 4.46¥78 2.98"8 3.53%/8 3.04%8 0.21 <.0001 0.01 0.01
Day 13
25 39) 4.86¢A 2,038 3,758 3198
Day 25
Lactobacillus _fusbosy
Lis, 6.20 6.42° 5.55 5.51
Day 1
1359, 5.64 5.44"8 4.35 4.99 0.15 0.005 0.02 0.35
Day 13
25355 6.38° 4.800® 4.42° 4.29°
Day 25
Total aerobic bacteria S ¢jlsa slagp:SL
Lss, 6.32° 5.82° 6.83° 6.40
Day 1
1359, 5.76"8 4.85"8 5.748 5.97 0.14 0.1 0.01 0.9
Day 13
25355 5.508 4.48° 5.59° 5.35
Day 25
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(e 0 33 1392 25 20 (139380 53y g (305 42 limi 32 520 (29581 s 33 42 55 5395 5 20 (59381 ) SIS {50981 ygts ) Sl 131 5 e abolosl (ol
! Different little letters in each row indicate difference between treatments and large letters in each column indicate difference effect

time in each treatment (P<0.05).

% Treatment trials consist of: Control (milk without additive), Ziziphora clinopodioides (add 20 g powder Ziziphora in milk), Mentha
spicata (add 20 g powder Mint.in milk) and-Mentha pulegium (add 20 g powder Pennyroyal in milk)
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pulegium) in milk on performance, blood metabolites and fecal microbial
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Introduction Many herbal products (herbs and essential oils) are currently used as feed additives by the feed
industry in the European Union and elsewhere. These phytogenic substances which increase feed aroma or
palatability of feeds are classified as sensory additives by European Council. However, several publications
show that some essential oils may have beneficial effects on animal performance and health status because of
other properties except their sensory characteristics. These claimed properties are stimulation of digestive
secretions; antimicrobial, coccidiostat, anthelmintic, and anti-inflammatory activities; and antioxidant properties.
Most research revealed that supplementing herbal essential oils to diets resulted in reducing blood cholesterol,
increasing palatability of feed and stimulating the immune system in poultry, while different results obtained by
ruminants because of rumen microbial population and ruminal fermentation. conditions. The use of large and
repeated quantities of antibiotics in animal feed may cause to eliminate beneficial intestinal microflora and
innate immune system and subsequently cause to antibiotic resistance and remains antibiotics in animal products.
Recently, many herbal products because having flavoring and antimicrobial properties as introduced as good
alternatives for antibiotics. The aim of the present investigation was to study of effect of Ziziphora clinopodioies,
Mentha spicata and Mentha pulegium on the performance of suckling calves, dry matter digestibility, blood
parameters and the immune system, the effect on the incidence of diarrhea and fecal microbial population
(Escherichia coli, lactobacillus and total aerobic bacteria).

Materials and Methods In the present study, extraction of essential oils from three plant species (Ziziphora
clinopodioies, Mentha spicata and Mentha pulegium) by means of gas chromatography coupled to mass
spectrometry (GC-MS) were analyzed. In order ‘to determine the chemical composition of plants used for food
such as dry matter, crude protein and ether extracts, from conventional laboratory methods AOAC (2005) were
used. sixteen Holstein calves with mean of 42.18+ 0.71 Kg birth weight, aged 5+ 3 day allocated to treats: 1)
control (milk without additive), 2) milk contains powder Ziziphora clinipodioides, 3) milk contains powder
Mentha spicata, 4) milk contains powder Mentha pulegium. The herbs added to milk in each treatment was 20 g
daily. Duration the experimental period was 25 days. Dry matter intake, water intake and fecal score measured
daily. Body weight monitored every 5 days, and blood sampling conducted twice, once one day before the start
of the period (day zero) and once final day. Samples for culture prepared in three phases beginning, middle and
end of the period.

Results and Discussion The major component in Ziziphora clinopodioies was pulegone (38.34%), major
component in Mentha spicata and Mentha pulegium was carvone (61.93%) and piperitone oxide (43.09%),
respectively. The dry matter of three plant, Ziziphora clinopodioies, Mentha spicata and Mentha pulegium were
92.70, 93.25 and 94.01, crude protein were 8.57, 20.47 and 17.32, and also ether extracts were 3.20, 2.15 and
2.50 percent, respectively. Based on the obtained results, adding of Mentha pulegium to milk reduces dry matter
intake during starter period and total dry matter intake in treatment Ziziphora clinopodioides was significantly
higher than treatment control. Calves treated with Ziziphora clinopodioides, Mentha pulegium and Mentha
spicata consumed statistically more water than control group. Dry matter digestibility significantly decreased in
treatments Ziziphora clinopodioides and Menthe spicata compared to control. Daily gain, feed conversion ratio,
blood parameter and immune respones were not affected by treatment trials. There were no significant
differences between treatments for fecal score and day of diarrhea. Ziziphora clinopodioies, Mentha spicata and
Mentha pulegium significantly decreased Escherichia coli and Lactobacillus count in fecal compare to control,
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but they had no significantly effect on total number of aerobic bacteria. The result showed that adding herbal to

milk in neonatal calves have positive effect because of affecting on starter intake, consume water, fecal
consistency score and intestinal microbial population.

Conclusion Plant-derived essential oil may be a useful means to improve efficiency of nutrient utilization in
ruminants and reduce the impact of their production on the environment. This study showed that the inclusion of
Ziziphora clinopodioies, Mentha spicata and Mentha pulegium calves diet significantly improved the water
intake and Mentha spicata and Mentha pulegium decreased dry matter intake. Escherichia coli and Lactobacillus
reduction microbial population fecal calves represent the three species of the plant is antibacterial. However,
further and more complete evaluations are required to establish the effect of herbal products in diets on the
performance of animals.

Keywords: Blood parameters, Escherichia coli, Labiatae family, lactobacillus, Neonatal calve.
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