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Article Info ABSTRACT

Avrticle type: Background and Obijective: Galactagogue herbal supplements

Research Full Paper containing licorice (Glycyrrhiza glabra), fennel (Foeniculum
vulgare), and black seed (Nigella sativa) possess antioxidant,
antimicrobial, and immune-modulating properties and are
commonly used to enhance milk yield, improve milk quality, and
alleviate heat stress in lactating cows. The present study was
conducted to evaluate the effects of this herbal supplement on milk
yield and composition, blood metabolites, and antioxidant status in
Holstein dairy cows.

Materials and Methods: Sixteen multiparous lactating Holstein
cows (third parity or higher) with an average body weight of 620 +

'ég(t:ieﬁ'\fe';_ismry: 15 kg were assigned to a completely randomized design and divided
Revised: into two experimental groups: a control group fed a basal diet and a
Accepted: treatment group fed the basal diet supplemented with 150 g/day of

the herbal supplement. The feeding trial lasted 49 days postpartum.
Cows were milked at 08:00, 16:00, and 24:00 h, and milk yield was
recorded daily. Milk samples were collected at the end of weeks 1 to
7 to determine milk composition. Blood samples were obtained
before the morning feeding on days 0, 25, and 49 using EDTA-
containing vacutainer tubes. Blood parameters including glucose,
triglycerides, total protein, blood urea nitrogen, cholesterol, total
bilirubin, direct bilirubin, albumin, aspartate aminotransferase
(AST), alanine aminotransferase (ALT), and alkaline phosphatase
(ALP) were analyzed. Data were analyzed using a repeated-
measures statistical model.

Results: Milk yield was significantly higher in the treatment group
(40.17+£0.403 kg/day) compared with the control group (38.57+
0.403 kg/day) (P< 0.001). During the experimental period, 4% fat-
Keywords: corrected milk (P = 0.002), lactose percentage (P = 0.0001), energy-
%‘t‘;%glvii §Hgis§ators corrected milk (P = 0.007), milk fat yield (P = 0.022), milk protein
yield (P < 0.001), and total solids percentage (P = 0.0007) were

Large ruminants L : X .
Lactation performance significantly increased in the treatment group. At the end of the trial,




milk protein percentage was significantly higher in the treated cows
(2.92 + 0.157%) than in the control cows (2.63 + 0.157%), whereas
no significant differences were observed for other milk components.
The interaction between treatment and time resulted in a significant
increase in dry matter intake in the treatment group. Among blood
parameters, only the treatment x time interaction for alanine
aminotransferase (ALT) was significant (P < 0.01), while other
blood metabolites were not affected by the treatment. Furthermore,
the herbal supplementation had no significant effect on antioxidant
indices, including malondialdehyde, superoxide dismutase,
glutathione peroxidase, and total antioxidant capacity.

Conclusion :The findings suggest that supplementation with the
herbal additive during early lactation, accompanied by increased dry
matter intake, may improve milk yield as well as selected milk
components, particularly protein yield and percentage, fat yield,
lactose percentage, and total solids in Holstein dairy cows.
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Table 1. Ingredients and chemical composition of the basal diet on a dry matter basis and Chemical composition of die

(5o o3le) L2 Ingredient composition o sl
(% of DM)
17.66 Corn silage O3 G ke
20.30 Alfalfa hay ]
4.64 Wet beet pulp ;s
11.65 Corn grain <)l
18.75 Barley grain T
5.4 Soybean meal b g dls
8.16 Canola meal s
6.61 Whole cottonseed als 4y o5
4.76 Whole soybean b g il
0.21 Salt Sl
0.11 Magnesium oxide e eS|
1 Sodium bicarbonate Qs P
0.51 Limestone Saf
0.24 Vitamin—mineral premix elay — S JoSe
bl o plend S5
Chemical composition of die
51.83 Dry matter (%) (Mo 53) Sz aabe
17.77 Crude protein (%) (e 3) o (55
9.43 Fat(%) (2,3) oz
8.59 Ash(%) (o y3) fuSls
22.19 Neutral detergent fiber(%) (Ao y3) 5 oy 95 5 Jglousls DL
18.23 Acid detergent fiber(%) (a2 53) skl 0y 45 55 J ghomali S
179 Net eni:\g/jl)é;;;li;;ctation 2 ‘5)5&)(«—“‘”;”5 oA s
pAAS
0.70 Calcium(%) (40 3) S
0.27 Phosphorus(%) (1,2) i
1.34 Potassium(%) (4255) pealy
0.26 Magnesium(%) (4053) 2 0
0.24 Selenium (mg/kg) (AAS 2205 o) o
41.77 Zinc (mg/kg) (SHAS 23 p 8 o) 555
8.38 Copper (mg/kg) (G AAS 53 05 o) o
23.52 Manganese (mg/kg) (S 535 o) 50
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! Alkaline Phosphatase(ALP)

2 Glutamic Oxaloacetic Transaminase(GOT)
% Glutamic Pyruvic Transaminase(GPT)

4 Blood Urea Nitrogen(BUN)

® Malondialdehyde(MDA)

® Superoxide dismutase(SOD)

" Glutathione peroxidase(GPX)
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Table 2. Effect of milk-enhancing herbal supplementation on dry matter intake of lactating Holstein cows throughout
the experimental period

byl gl ey S

P value SEM

Experimental groups s

by il s dals >

: 3k " o 13k M 1 o Z. <w)
gl Sl Serwls s Tflfme (Sle) (o) Period
Treatment L. Treatment L. - effect U Control K
*Time ime  Treatment * Time ime reatment Treatment (mean) (week)

(mean)

27.33 27.10¢ 27.84% 1

27.51 27.34% 27.68 5% 2

27.20 27.15° 27.25¢ 3

27.61 27.61b« 27.61°« 4

0.0001 0'510 0.499 0.297 0'720 2768 27.85%° 27502 5

27.60 27.96® 27.23¢ 6

27.62 28.332 26.90° 7
Sl Sl
27.62 27.39 Treatme
nt effect
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Table 3. Effects of experimental treatments on body condition score of lactating Holstein cows throughout the
experimental period

bl gl o S

P value SEM ) .
A Experimental groups o) o
A 000 oles
s o sl ))). )
Ol les s s Olesilad s _ _ Time
ol Biow ol Time (Kb (ke (Day)
Treatment Ti Treatment Ti ffect
* Time ime  treatment * Time ime effect  Trcatment  Control
(mean) (mean)
3.677 3.628 3.725 Day 0 S 38
3571 3542 36 DZ?’ YO 55,
085 0049 0619 0105 0072 3599 3571 3.625 azy £4 55
sles A
3.581 3.650 Treatment
effect
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! Non-Esterified Fatty Acids(NEFA)
2 Beta-Hydroxybutyric Acid(BHBA)
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Table 4. Effects of experimental treatments on milk yield and milk composition of dairy cows (least squares means)

ooy S
< LT ols s Sy
P value (:5le) ssla ! DS e Ay
SEM Experimental Milk Yield (kg) .
groups and Milk
Ole lad ol Sles Sless el Composition (kg)
Treatment*Time  Time  Treatment Treatment Control
ield Mi S s e
0.66 089 00001 0403  40.17° 38.57° yzek'd/ d'Z“;k f
g/day Gas
oL 5 s
%4 fat- S
corrected et il
0.002 0.041 0.44 2.10 40.47% 38.12° milk _
(FCMY; G o3 5568
ki
g/day) 'ECM
Energy-
corrected ok mmeal
0.007 0.131 0.332 2.83 42132 39.28° milk .
(ECM2; (ECM) 5,51 ol
kg/day)
0.564 0.004 0239 0210  436° 410° M'(L'/f))fat (A 33) o o
Milk fat 53 ¢ S5LS) o o
0.022 0.021 0.438 0.127 1.64° 1.54° yield
(kg/day) Gas
Milk
0.162 0.908 0.093 0.157 2.92° 2.63% protein (Ao 3) ol s 5
(%)
Milk c ) .
protein £t oS
0.001 0.487 0.181 0.093 1.13° 1° X
yield Gy o
(kg/day) -
Milk
0.124 0.0001 0.336 0.089 4.68° 4.77% lactose (-\«o):))‘):SY
(%)
soI:\Ss"—Ir(]m— 7 Opde b ol e
0.541 0.001 0.540 0.152 7.81° 7.71°
fat (SNF, (1 ys)
%) =
Total milk e el 3l 50
0.0007 0.012 0.628 0.203 3 2.92° solids _
(kg/day) G 52 p S 548D
Milk urea oyl sl
0.129 0.760 0.183 0.231 16.98% 17.31° nitrogen
(MUN) (Ao 33) o
Somatic sl Jslo slaws
0.940 0.452 0.774 23.82 243.24° 250.31° cell count
(SCC) e
Somatic (5,5 slad s 5Ll
0.894 0.520 0.789 0.045 2.37° 2382 cell score
(SCS) (SCs)

1. FCM=0.4(kg milk)+15(kg milk * kg Fat)
2. ECM=(0.327*Kg milk)+(12.95*kg fat)+(7.2*kg Protein).
3. SCS= ((log2(SCC/1000)+3
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Figure 1: Changes in the means of (A) milk yield, (B) 4%-fat corrected milk yield, (C) energy-corrected milk yield,
(D) milk fat yield (kg/day), (E) milk protein yield (kg/day), (F) milk solids-not-fat (%), and (G) total milk solids
(kg/day) in the treatment group receiving the herbal supplement and the control group. T: treatment group receiving
the herbal supplement; C: control group. *: significant difference at P < 0.05; **: significant difference at P < 0.01.
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