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Article Info ABSTRACT
Article type: Background and Objectives: The digestive and immune systems of
Research Full Paper calves are not fully developed during the suckling period, making them

vulnerable to gastrointestinal and respiratory disorders. Meanwhile, the use
of antibiotics in feed is increasingly restricted due to health and legal
concerns.  Consequently, herbal alternatives with antimicrobial,
immunostimulatory, and antioxidant properties have gained attention in
recent years. Trachyspermum ammi (ajwain) is a medicinal plant known for
its active compounds such as thymol, carvacrol, and other phenolics, which
may offer antibacterial, digestive-stimulating, and antioxidant effects. This

Article history: study aimed to evaluate the effects of supplementing Holstein calves’ liquid

Received: diet with ajwain seed powder during the pre-weaning period on growth
Revised: performance, skeletal parameters, health status, and blood metabolite
Accepted: profiles.

Materials and Methods: Sixty-four healthy female Holstein calves were
randomly assigned to one of four treatment groups (n = 16 per group) from
day 3 to day 58 of age. The treatment groups received different levels of
ajwain seed powder (0, 2.5, 5, and 7.5 g/day), mixed into milk or milk
replacer. Body weight and skeletal measurements were taken at the start
and every 10 days thereafter. Fecal scores, rectal temperature, and
incidence of diarrhea and pneumonia were recorded daily.

Keywords:

Ajwain . . .

Calf health Results: the results of the current study showed that feed intake, final body
Calves weight, diarrhea duration (Score >3) have been increased by consuming 5 g
Diarrhea Ajwain seed powder compared to other treatments (quadratic effect,

P<0.05). Also, different levels of Ajwain seed powder had no effect on
skeletal growth parameters. Glucose levels were higher in calves
consuming 2.5 g of ajwain seed powder compared to other treatments

Medicinal plant
Respiratory disorders
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(quadratic effect, P<0.05) and no difference was observed among treatment
for other blood parameters.

Conclusion: The results of this study have shown that liquid dietary
supplementation with 5 g/day of ajwain seed powder in suckling Holstein
calves can enhance feed intake, final weight, average daily gain, and
diarrhea duration (Score >3) without adverse effect on skeletal development.
These findings suggest that ajwain is a promising natural feed additive for
improving growth and metabolic health in young calves.
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Table 1. Chemical compounds of ajwain essential oil by gas chromatography-mass spectrometry (GC-MS)

(Percent) as s

(Retention Time) ¢ ,lue ol

(Compound) eaas L5 3150

0.12 11.16 (Alpha-Thujene) . 45 Wi
0.43 13.88 (Beta-Pinene) .., &
0.18 14.45 (Beta-Mircene) ... .
0.16 15.94 (Alpha-Terpineol) J ., 5 Wi
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9.45 15.15 (Gamma-Terpinene) ... 5 LK
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Table 2. Chemical Composition of Milk

(Unit) a1 (Value) ;i (Chemical composition) _le.: <S5
% 14.08 (Dry mater) i osle
% 3.10 (Crude protein) ol= .55
% 3.67 (Ether extract) (s 3l s las
- 6.74 pH
- - (Antibiotic residue (Tri-Sensor)) C swiw & ,5) Ko 51 kil 3b Ol 50
cells/mL 132 (Somatic cell count) ¢ o slad sk Lo
°C -0.517 (Freezing Point) st 4
g/mL 1.031 (p) J&
% lactic acid 0.138 (Acidity) aual

25 iRl et S 5 Y Jgd
Table 3. Chemical Composition of Milk Replacer

(MQ) ¢ S ks <, LT S3eele
20,000 (Ca) pis
10,000 (MQ) 5
25,000 (Na) oo
9,000 Cl) s
5,000 (K) ol
10,000 (Choline chloride) . is -Js
5,000 (Vitamin C) & -lo s

S plod oS5 -8 Jydr
Table 3. Chemical Composition of Feed

(Value) ;lais (Unit) w15 (Nutrient) s sl 4
3,000 (keallkg) ¢ 5 ks » s Js (ME) o e 16 535
89 (%) 1ss (DM) i esbe
11 (%) +s)s (Moisture) < b,
215 (% DM) it osle dsps (CP) ol o5
29 (% DM) it osle ds s (EE) 51 s las
1.0 (% DM) Lo osle a3 (Ca) pods
0.45 (% DM) i osle a5 (P) i
3.7 (% DM) Lo osle doys (Fiber) L

4.5 (% DM) Lo osbe sy (Ash) S
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Table 5. Effect of different levels of Ajwain seed powder on feed intake and growth performance in
suckling calves (LSM)

Sol3 s C}la,.ﬂ Lo Lo
P value sl Treatments o3Il glaaml b

Jlie s aals 5l Ll oS
¥ AT e Lo oSoba 75 5 25 0 Measured
Cubic Quadratic Linear controlvs  SEM Parameters

treatments

Sbfx_%j..za

P<001  P<0.01 NS NS 1852 43930 63418 50617 50617 (%002 ¢S)
Feed Intake

(9/d)
O adsl O3

NS NS NS NS 081 3619 3625 3573 3656 O 5 (¢SS
Initial Body
Weight (kg)
(Day 1)

530 2l oo

NS P<0.01 NS P<0.01 1.10 66.25 69.61 69.05 64.90 (oA
Final Body
Weight (kg)
(Day 58)
B Sl
USTHRHITPINIT:

(A G
NS P<0.01 NS P<0.01 19.24 52742 586.33 576.45 503.70 .
Average Daily

Weight Gain

(9) (Day 1to
Day 58)

.2z..» (Cubic) P 473 5 (Quadratic) P> a2 (st sy, 5 oMl s ol 3o s g Solo 1 s sme C)la...,

)\JJM ):9 NS
Significance Levels: Represent statistical significance for interactions, linear, quadratic, and cubic trends.
NS: not significant
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Table 6. Effect of different levels of Ajwain seed powder on Skeletal Growth Parameters in suckling

calves (LSM)
Sol3 e lea..,u L les
P value | el Treatments 151 sl o
R '“ux RHEN s S
Y oas s Yo e ol il oSl 5 25 0 Measured
Cubic Quadratic Linear ~ Control — opp Parameters
VS
treatments
LS 9
Heart girth (cm)
QISTRVRNE!
NS NS NS NS 079 7781 79.19 78.06  78.69 o
Initial (Day 1)
A .
NS NS NS NS 082 103.38 103.48 103.60 104.25 _(° 59) e
Final (Day 58)
eg‘gy\e- C\A}'J\‘
Wither Height
(cm)
QISTRIRNE!
NS NS NS NS 058  76.44 7725 76.60 76.94 .
Initial (Day 1)
oA :
NS NS NS NS 069 89.88 89.08 89.18 89.05 ( 530)
Final (Day 58)
Ol Jsb
Body Length
(cm)
QISTRYRNE!
NS NS NS NS 053 4325 4237 4256 4275 N
Initial (Day 1)
NS NS NS NS 054 5525 55.02 5491 5587
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P value . sla Treatments S5l sla i
el sk N,
L bl ke _
Cubic Quadratic Linear ontro SEM Parameters
VS
treatments
(A 555 2l
Final (Day 58)
SR 0P
Hip Width (cm)
V ey 4l
NS NS NS NS 021 1350 13.69 1369  13.38 _(_ 332) s
Initial (Day 1)
A .
NS NS NS NS 016 1790 17.83 1788 1786 <
Final (Day 58)
— CL&..“)l
Hip Height (cm)
Ve adl
NS NS NS NS 059 7881 7838 7831 7894 _<_ 592) 4
Initial (Day 1)
A .
NS NS NS NS 063 9200 9097 9157 91.80 _<° 59) e
Final (Day 58)
A3 pme 8 NS

NS: not significant
WJl> ol L (YWY O, 5 Chahal Y+ A
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Table 7. Effect of different levels of Ajwain seed powder on health status in suckling calves (LSM)
e boles
P value sl Treatments
AN KW s 6,8
¥z Ve UJ”_ Lales J-<L*’ 75 5 25 0 Measured
Cubic Quadratic Linear  control vs SEM Parameters
treatments
5 )&_‘J N .
NS NS NS ) 81 100 94 g e Tenl
(13/16) (16/16) (15/16) (15/16) FeverFlemt?'dence
ate

sl b olajss, sl

o311 gla asend 3

NS

Bl Sl B IS,
O s 4 53 YA/E)
(Y5
Days with
elevated rectal
0.05 3.46 343 3.00 3.80 temperature
(>39.4°C)
el 55 5
94 (4s)2)

NS NS NS NS

100 100 100
NS NS NG . (16/16) (16/16) (16/16) (15/16) Diarrhea (/)
Incidence Rate

LS55 Oley e
F Yl 55D Sl

NS P<0.05 NS P<0.05 0.78 5.94 4.69 5.12 6.73
Diarrhea duration
(Score >3)

NS

S SRS
38 38 31 25 (12,5)
NS NS NS -
(6/16)  (6/16)  (5/16)  (4/16) Pneumonia /)

Incidence Rate

LS55 Oloy e

SV LS sy
(t

NS NS NS NS 0.18 1.16 1.00 1.20 1.17
Pneumonia
duration (Score
>4)

NS

e (Y) 055 55 bl slaws 5 51 (X) a5 5135 236 e slaalle S sl sdtiasolzs (XIY): 55l Jols o
.xzs (Cubic) SNRESEN (Quadratic) po3 a3 s slaky, 5 (el s bl O35 s pme Sl 1o e b
Ol sme 8 ‘NS

Values in Parentheses (X/Y): Denote the number of affected calves (X) out of the total calves in the group (Y).
Significance Levels: Represent statistical significance for interactions, linear, quadratic, and cubic trends.

NS: not significant
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Table 8. Effect of different levels of Ajwain seed powder on Blood Parameters in suckling calves (LSM)

Sls g e bles
P value sl Treatments o310 gla a5
Jlas s dals 5kl b s S
Yo ARESS s lasles oSSl v/o 0 \ Measured
Cubic  Quadratic  Linear Control vs SEM Parameters
treatments
2 oS k) S
NS P<0.01 NS NS 3.29 88.45 97.32 100.88 94.47 (s
Glucose
(mgrdL)
ESTENESY)
eSSk G
NS NS NS P<0.01 0.85 17.13 17.13 15.75 18.88 (x
A
(mg/dL)BUN
J?‘) “\i;:w:géj;
NS NS NS NS 233 3228 3344 2731 2748 (’“J o f_ffs
Triglyceride
(mgrdL)
fﬁ&:") Js s
NS NS NS NS 5.13 86.63 78.88  85.63 80.38

G
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P value slax Treatments
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Yoar,s AT B b los oSk v/ o /6 . Measured
Cubic  Quadratic  Linear Control vs SEM Parameters
treatments

o3Il gla amnd 3

Cholesterol
(mgrdL)

205 IS s
(il g

Total protein
(grdL)

205D sl
(A
Albumin
(grdL)

.2z (Cubic) R S (Quadratic) o3 4z (s gl 5 el s bl O35 I3 sme Sl (I3 sma C)Ja.ﬂ

s sme 8 NS

NS NS NS NS 0.18 521 4.90 5.48 511

NS NS NS NS 0.13 2.65 2.68 2.87 2.89

Significance Levels: Represent statistical significance for interactions, linear, quadratic, and cubic trends.
NS: not significant
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