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Abstract: Eight weeks prior to expected calving date, 32 Friesian cows were assigned 
according to parity to four homogenous groups (8 animals each). Cows were fed a basal 
ration alone as a control group 1 (CON G1), or basal ration supplemented with 25 mg 
black seed oil per kg body weight, (BSO G2), 11 mg chamomile flower oil (CFO G3), or 
25 mg oregano leaves oil (OLO G4). Biochemical and hematological parameters were 
measured and there were within the normal ranges of cattle. Relative to the control group, 
aromatic plant oils significantly reduced plasma lipids and increased plasma concentra-
tion of IgG. Feed intake was similar among groups. Economic evaluations were in favor 
of BSO group. BSO significantly (P<0.05) improved daily milk yield (DMY), fat and protein, 
but reduced lactose content of milk. CFO increased (P<0.05) daily milk yield. Only fat-
corrected DMY was increased with OLO supplementation. The three supplements re-
duced (P<0.05) milk electric conductivity (EC) and somatic cell count (SCC). Overall, our 
results indicated that supplementing diets of Friesian cows with aromatic plant oils, par-
ticularly black seed oil, improved milk yield, udder health, and some immune parameters. 
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Introduction 

Essential oils are a diverse group of sec-

ondary plant metabolites that contain natu-

rally occurring volatile components that sup-

port smell and taste of plants (1). The volatile 

aromatic compounds have an oily appearance 

and they are extracted from plants (2). As a 

product, they are extracted from a plant or 

some parts through hydrodistillation, steam 

distillation, or dry distillation, without heating 

by a mechanical process (3). Essential oils 

have unique properties and offer a huge po-

tential benefit for animal performance. One 

potential benefit that gained a lot attention is 

the antibacterial properties of these com-

pounds. There is interest that essential oils 

could be a potential approach to improve feed 

efficiency, nutrient utilization, and animal 

health as an alternative to antibiotics. How-

ever, at this point we still need further re-

search to provide information for practical 

feeding recommendations. 

Fatty acids, volatile oils and trace elements 

combination contributes black seed effective-

ness. Little is known about the activity of vol-

atile oil in N. sativa (4). Black seed oil (Ni-

gella sativa) contains a substance called Ni-

gellone which is a natural antioxidant that can 

modulate and regulate the early activation 

steps in the acquired immune response (5). 
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Oregano (Origanum vulgare L.) is an herb 

with high antioxidant capacity compared to 

several other medicinal herbs (6, 7). Oregano 

oil can be defined as plant extract that con-

tains mainly carvacrol and thymol, which are 

the major phenols constitute about 78-82% of 

essential oil. Moreover, it has antifungal (8) 

and antimicrobial properties (9) which make 

it an appropriate organic alternative for anti-

biotic as well as a promising feed additive in 

order to prevent meat lipid oxidation (10). 

Furthermore, 50% of essential oil of chamo-

mile flowers (Chamomila recutita) contains 

alphabisabolol (trepenoid) and azulene these 

compounds showed anti-inflammatory, anti-

bacterial, antimycotic and ulcer protective 

properties (11). Electrical conductivity (EC) 

of milk was indicator parameter for mastitis 

and is measured by the presence of ions (12). 

The current work was amid to effects of black 

seed, oregano and chamomile oil supplemen-

tation on blood parameters, immunity, udder 

health, and yield and composition of milk of 

lactating Friesian cows. 

Materials and methods 

This study was carried out at Sakha Ani-

mal Production Research Station, belonging 

to Animal Production Research Institute 

(APRI), Agricultural Research Center, Minis-

try of Agriculture, Egypt. 

Animals and experimental groups  

Thirty-two Friesian cows with live body 

weight (LBW) of 547.50±15.75 kg at eight 

weeks before parturition were classification 

into four groups (8 each) there to LBW and 

season of lactation (2nd to 8th) continued until 

four months postpartum. Cows fed a basal ra-

tion contained (on DM basis) 40% concen-

trate feed mixture (CFM), 25% fresh berseem 

(FB), 20% corn silage (CS) and 15% rice 

straw (RS) without any supplement in G1, 

which was served as control. The ration was 

supplemented with 25 mg black seeds oil (5) 

per kg LBW in G2 (13), 11 mg chamomile 

flower oil (14) per kg LBW in G3 (15) and 25 

mg oregano leaves oil (16) per kg LBW in G4 

(17). Composition of feedstuffs and calcu-

lated composition were show in Table (1). 

The CFM composed of 20% soybean meal, 

24% wheat bran, 34% yellow  corn, 

12% rice bran, 5% linseed, 3% molasses, 

0.5% premix and 1.5% common salt. Chemi-

cal analysis of samples of feedstuffs, were 

carried out according to the methods A.O.A.C 

(18). 

Management  

Cows housed in semi-open backyards un-

der sheds and were fed their rations to cover 

their recommended requirements (19). The 

CFM was offered two parts at 8 a.m. and 4 

p.m. daily. All cows had free access to fresh 

drinking water throughout the day. 

Samples of milk yield (MY)  

Animals were machine milked twice daily 

at 6 a.m. and 5 p.m. Daily milk yield was rec-

orded individually and corrected for 4% fat 

contact (FCM): 4% FCM = 0.4 x MY (kg) + 

15 x fat yield (kg) (20). Milk samples were 

taken from cows every two weeks and were 

analyzed for milk composition by Milko-Scan 

(model 133B). Milks of EC were measured 

for all quarter using "Dramtnski Electronic in 

agriculture, Mastitis detection, Italy". Fur-

thermore, SCC analyzed milk sample with a 

Fossomatic 5000 "Foss Electric A S 69, 

Slangerupgade DK 3400 Hilleroed, Denmark 

Comp". 

Samples of blood  

Samples of blood were taken all cows be-

fore partition at days 45, 30 and 15 and after 

partition at 7th day.  Blood samples were taken 

from the jugular vein by clean sterile needle 

in the clean dry plastic tube after 4 hours from 

the morning feeding in two parts. First part 

centrifuged at 4000 r.p.m for 15 min and 

stored at -20oC.  Some boichemical parame-

ters of blood were determined calorimetri-

cally by using commercial kits (Diagnostic 

System Laboratories, Inc., USA). Second part 

used for determining hematological parame-

ters in whole blood samples with EDTA (an-

ticoagulant). Hematological analysis was per-

formed by Medici Vet. (21). Hematological 
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analysis (Medonic CA 620, Sweden) was per-

formed within 1-2 hrs after samples collec-

tion. Hematological variables were red blood 

cells (RBC’s), hemoglobin (HGB), hemato-

crit (HCT), platelet (PLT). Leucocyte varia-

bles were white blood cells (WBC’s) and dif-

ferential white cells (lymphocytes, monocytes 

and neutrophils). The concentration of immu-

noglobulin G (IgG) in the blood serum sam-

ples determined using the quantitative ELISA 

Bovine (IgG), ELISA Quantitation Kit, 

Bethyl laboratories, UK. 

Economic evaluation  

Economic efficiency calculated between 

the price of milk yield 4% FCM and the cost 

of daily feeding consumed. The prices in 

Egyptian pound (LE) per ton were 4750 LE 

for CFM, 320 LE for fresh berseem, 690 LE 

for corn silage and 250 LE for rice straw. 

Also, the prices per kg were 110 LE for black 

seed oil, 90 LE for chamomile oil, 90 LE for 

oregano oil and 5 LE for 4% FCM produced 

during year 2017.    

Statistical analysis 

The obtained data were statistically ana-

lyzed system using SAS (22). One way 

ANOVA was used. The significant differ-

ences among treatment groups were using 

Duncan's New Multiple Ranges Test (23). 

 
 

Table 1: Chemical composition and calculated feeding values of feed ingredients and basal ration. 

Item DM % 
Composition of DM % Calculated % 

OM CP CF EE NFE Ash TDN DCP 

CFM 91.01 91.48 16.52 8.37 2.46 64.13 8.52 68.9 12.8 

Fresh berseem  20.01 91.19 15.63 24.54 2.88 48.21 8.83 64.4 12.6 

Corn silage 33.60 90.97 9.45 17.32 2.55 61.65 9.03 69.9 8.4 

Rice straw 90.30 83.59 2.56 31.79 1.09 48.15 16.41 48.2 0.5 

Basal ration 61.67 90.12 12.79 17.72 2.37 57.24 9.88 64.87 10.03 

DM: dry matter; OM: organic matter CP: crude protein; CF: crude fiber; EE: ether extract; NFE: nitrogen free 

extract; TDN: total digestible nutrients; DCP: digestive protein. CFM: Concentrate feed mixture 

 

Table 2: Blood serum biochemicals of cows supplemented with aromatic plant oils. 

Item 

Experimental groups 

G1 G2 G3 G4 

Total protein (g/dl) 5.90±0.43b 7.55±0.32a 6.83±0.15ab 6.82±0.33ab 

Albumin (g/dl) 3.78±0.21a 3.54±0.11b 3.56±0.11ab 3.64±0.14a 

Globulin (g/dl) 2.50±0.16b 4.10±0.28b 3.27±0.21b 3.06±0.35b 

Total lipids (mg/dl) 221.0±0.46a 191.0±0.29b 184.0±0.43c 183.0±0.40c 

Cholesterol (mg/dl) 71.6±0.32a 68.9±0.17b 65.5±0.24c 64.0±0.21d 

Triglyceride (mg/dl) 93.0±0.21a 87.8±0.21b 84.8±0.18c 83.7±0.18c 

IgG (mg/ml) 37.4±0.93b 50.9±3.96a 46.5±3.70a 45.7±1.45a 

Values are represented as the mean ± SE.  
abcWithin-row different superscript letters denote significant difference (P<0.05).  

G1: basal diet. G2: basal diet supplemented with 25 mg black seed oil per kg body weight.G3: basal diet supple-

mented with 11 mg chamomile oil per kg body weight.G4: basal diet supplemented with 25 mg oregano oil per 

kg body weight. 
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Table 3: Blood hematological parameters of cows supplemented with aromatic plant oils 
 

 

Values are represented as the mean±SE. 
a Different superscript letters within the same row denote significant difference (P<0.05). 

G1: basal diet. G2: basal diet supplemented with 25 mg black seed oil per kg body weight. G3: basal diet supple-

mented with 11 mg chamomile oil per kg body weight. G4: basal diet supplemented with 25 mg oregano oil per 

kg body weight. WBCs: PLT: platelets; RBCs: Hgb: Hemoglobin; HCT: hematocrit 

 

 

Table 4: Average actual yield, milk composition, electric conductivity and somatic cells count of 

cow’s milk supplemented with aromatic plant oils 

Item 

Experimental groups 

G1 G2 G3 G4 

Actual yield, kg/day 12.9±0.25b 15±0.35a 14.5±0.24a 14.1±0.30ab 

Fat corrected milk yield, kg/day 12.3±0.28c 15.9±0.34a 14.8±0.53ab 14.2±0.48b 

Fat% 3.66±0.11 b 4.42±0.13 a 4.15±0.19 ab 4.03±17 ab 

Protein, % 3.01±0.03 b 3.11±0.11 a 3.03±.05 b 3.06±.07 ab 

Lactose, % 4.85±0.09 a 4.19±0.12 b 4.20±0.14 ab 4.32±0.19 a 

Electrical conductivity, MS/ml 5.59±0.02a 5.21±0.11b 5.26±0.06b 5.26±0.07b 

Somatic cells count, 103/ml 393±3.65a 162±5.96c 178±2.61b 183±2.01b 

Values are represented as the mean±SE.  

Different superscript letters within the same row denote significant difference (P<0.05). 

G1: basal diet. G2: basal diet supplemented with 25 mg black seed oil per kg body weight.G3: basal diet supple-

mented with 11 mg chamomile oil per kg body weight.G4: basal diet supplemented with 25 mg oregano oil per 

kg body weight. 

 

Table 5: Feed intake and economic efficiency of cows in different experimental groups 

Item 

Experimental groups 

G1 G2 G3 G4   

Total DM intake (kg/day) 17.64±0.32 17.73±0.35 17.77±0.34 17.75±0.41 

Feed cost (LE/day) 51.69±0.56 51.94±0.54 52.06±0.57 52.00±0.50 

Feed cost (LE/kg FCM) 4.24±0.03a 3.26±0.04c 3.53±0.07b 3.66±0.05b 

Total revenue (LE/day) 60.85±0.74c 79.65±0.68a 73.80±0.65b 71.05±0.75b 

Net revenue (LE/day) 9.16±0.10c 27.71±0.08a 21.74±0.11b 19.05±0.09b 

Economic efficiency 1.18±0.02b 1.53±0.03a 1.42±0.04ab 1.37±0.03ab 

Relative EE % 100.00±2.54b 129.66±1.89a 120.34±2.15ab 116.10±2.28ab 

Different superscript letters within the same row denote significant difference (P<0.05). 
G1: basal diet. G2: basal diet supplemented with 25 mg black seed oil per kg body weight.G3: basal diet supple-

mented with 11 mg chamomile oil per kg body weight.G4: basal diet supplemented with 25 mg oregano oil per 

kg body weight. 

 
 
 
 

 

Item 

Experimental groups 

G1 G2 G3 G4 

WBC’s (103/µl) 9.63±0.36c 13.7±0.89a 11.6±0.41b 11.2±0.92b 

Lymphocytes % 52.02±0.44c 58.1±0.88a 54.7±1.72b 52.7±1.72c 

Monocytes % 6.96±0.17b 8.93±0.58a 7.33±0.81ab 7.63±0.49b 

Neutrophils % 26.9±0.32c 31.5±1.84a 29.7±2.01b 28.2±2.25b 

PLT (103/µl) 108.0±2.72d 185.0±6.48a 168.0±6.75b 152.0±3.07c 

RBCs (106/µl) 6.34±0.32 6.46±0.19 6.32±0.40 6.10±0.36 

Hgb (g/dl) 10.7±0.72 12.7±0.72 12.5±1.02 12.2±0.32 

HCT (%) 28.9±0.53b 31.5±0.53a 30.1±0.87ab 29.5±0.80ab 
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Results and discussion 

Blood parameters 

Blood serum biochemical of cows in ex-

perimental groups Table (2) showed that G2 

had the higher concentrations of total protein 

and globulin in serum (7.55- 4.10 g/dl) fol-

lowed by G3 (6.83-3.27 g/dl) and G4 (6.82-

3.06 g/dl), while G1 (5.90- 2.50g/dl) had the 

lowest values. However, G1 recorded the 

higher concentrations of albumin, total lipids, 

cholesterol and triglycerides, but G2 had the 

lowest albumin and G4 had the lowest total 

lipids, cholesterol and triglycerides concen-

trations. Results cleared that BSO supplemen-

tation increased the concentrations of total 

protein and globulin in serum. Oregano oil 

(OLO) decreased the concentrations of total 

lipids, cholesterol and triglycerides. The in-

creasing of total protein and lipids in treat-

ments may be due to that aromatic oil in-

creased digestibility coefficients of crud pro-

tein and lipids. Blood total protein and their 

fractions can be used as indicators to evaluate 

the ruminant nutritional status and physiolog-

ical changes (24). Moreover, immunoglobu-

lin G (IgG) was higher significantly (P<0.05) 

in G2 (50.9 mg/ml), G3 (46.5 mg/ml) and G4 

(45.7 mg/ml), whereas G1 (37.4mg/ml) had 

the lowest concentration which attributed to 

contains of minerals and vitamins, which may 

have a role in improvement immunoglobulin 

and immunity response (22). Concentrations 

of total protein, albumin, globulin and glucose 

in blood serum were higher of animals re-

ceived chamomile flower, garlic and fenu-

greek seeds comparison with the control one 

(26). Plasma total protein, albumin, and 

plasma immunoglobulin tended to higher 

(P<0.05) in lactating buffaloes received 10 ml 

BSO/head/day (13). Polyherbal supplementa-

tion at the rate of 200–250 mg/kg body weight 

improved immunity (27).  

Blood hematological parameters of Frie-

sian cows in experimental groups are pre-

sented in Table (3). Cows in G2 supplemented 

with black seed oil showed highest (P<0.05) 

total WBC’s count and relative percentages of 

lymphocytes, monocytes and neutrophils 

(13.7, 58.1, 8.93 and31.5 %), followed by G3 

(11.6, 54.7, 7.33 and 29.7 %) and G4 (11.2, 

52.7, 7.63, 28.2 %), whereas G1 (9.63, 52.02, 

6.96 and 26.9 %) had the lowest values. The 

increase of immunoglobulin could be credited 

to B-lymphocyte stimulation (28). The WBCs 

are soldiers of body and their high counts may 

be due to increase or development of the im-

mune systems of the animals and the lympho-

cytes constituted majority of WBCs counts 

and the cells increase with age in early life of 

animals (23).  

Also, G2 had the higher PLT count and 

HCT (185 103/µl and 31.5%) followed by G3 

(168 103/µl and 30.1 %) and G4 (152 103/µl 

and 29.5%), but the lowest values were in G1 

(108 103/µl and 28. 9%). While RBC’s and 

Hgb was nearly similar for the different 

groups and not significantly affected by oil 

supplementation. It is clear that black seed oil 

(G2) was more effective in blood hematolog-

ical parameters than chamomile oil (G3) and 

oregano oil (G4). Blood hematological profile 

reflects the physiological response of the cow 

to its external environments and internal with 

by feeding and feeds (29). Package cell value 

significantly increase (P>0.05) with 10 ml 

(BSO)/head/day of lactating buffaloes (13). 

Addition of medicinal plant CF significantly 

increased total RBC’s and Hb concentration 

in lamb’s blood (30).  Black seed (Nigella sa-

tiva) contains minerals and vitamins which 

may have a vital role improving immune sys-

tem and improve of formation and maturation 

of RBC’s count (13, 25).  

Milk production 

Actual and 4% FCM yield (Kg/day) for 

cows of the experimental groups (Table 4) 

significantly (P<0.05) among groups, which 

have higher in G2 (15, 15.9) followed by G3 

(14.5, 14.8) and G4 (14.1, 14.2), while were 

lower in G1 (12.9, 14.2). Superiority of G2, 

G3 and G4 compared to G1 in milk produc-

tion and fat corrected milk as affected by the 

galactogoetic, which have the positive effect 

of the active components that aromatic oils 

may contain (30). Oregano leaf had little in-

crease 3.5% FCM yield in dairy cattle (16).  
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Milk compositions of cows in experi-

mental groups were presented in Table (4). 

Results indicated that G2 significantly higher 

(P<0.05) contents of fat and protein (4.42 and 

3.11 %), followed by G3 (4.12 and 3.03 %) 

and G4 (4.03 and 3.06 %), but G1 (3.66 and 

3.01%) had the lowest contents. The increas-

ing of total protein and fat in milk due to the 

high contain of them on blood plasma; this de-

clares the positive correlation between them.  

While, lactose mean was nearly similar in 

each group. In general, aromatic plant oils 

supplementation especially BSO improved 

milk composition of Friesian cows, which 

might due to improve the udder health. Treat-

ment with NS was improvement milk yield 

and lactose in buffaloes than in the control 

and recorded slight increase in milk protein 

percentage (31). The use of CF and NSS 10 

g/ewe/day as natural feed additives increased 

(P<0.05) total protein (TP). But, lactose not 

effects in CF or NSS supplementation (30).  

Udder health 

Aromatic plant oils led to significantly 

lowest (P<0.05) in EC and SCC than in con-

trol Table (4). Black seed oil (BSO) supple-

ment showed the lowest values of electrical 

conductivity and somatic cells count. The EC 

of milk has a positive correlation with somatic 

cell count. The infection with clinical mastitis 

increased in Friesian cows with the increase 

of somatic cell count levels (33). The values 

of EC in our study ranged (5.59 – 5.21 

MS/ml) and are within EC of healthy cow 

milk is 4.0-5.5 milisenses (MS)/cm (12, 34). 

EC is used as routine test for sub clinical mas-

titis diagnosis (35) The EC determined anions 

and cations (Na⁺ and Cl¯) ions concentrations 

increased and K+ concentration and lactose 

decreased when the cows and buffalos were 

suffering with mastitis due to inflammation of 

udder hence increase the EC. Although EC is 

also affected by some other factors such as 

bread, lactation stage and milking interval 

(36). Polyherbal treated at the rate of 200–250 

mg/kg live weight improved udder health 

(27). 

Economic efficiency 

Feed intake and economic efficiency of 

cows in experimental groups were presented 

in Table (5). Total DM intake from the differ-

ent rations was nearly similar for the different 

groups indicating that aromatic plant oils sup-

plementation don’t have any adverse effect on 

feed intake. Also, the costs of feed intake 

were similar for all groups, whereas G2 only 

significantly (P<0.05) lower feed cost per kg 

4% FCM compared to G1 had the higher 

value, while G3 and G4 were intermediate be-

tween them. However, G2 recorded signifi-

cantly (P<0.05) highest values of total reve-

nue of 4% fat corrected milk, net revenue, 

economic efficiency and relative economic 

efficiency, followed by G3 and G4, but G1 

had the lowest values. The improvements in 

economic efficiency with aromatic plant oils 

supplementation might be due to the increase 

of both actual fat and 4% fat corrected milk 

yield. Black seed and pumpkin oils supple-

mentation for growing rabbits didn’t affected 

feed cost, but significantly (P<0.05) increased 

total and net revenue (37).    

Conclusion 

These results concluded that aromatic 

plant oils additives to diets of dairy cows im-

prove production and milk composition, ud-

der health and immunity as well as economic 

efficiency and that best results obtained was 

with black seeds oil. 
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