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SUMMARY 

 

he present study was carried out to evaluate the impact of adding a fixed amount of Peppermint0.5 

gm / kg LBW/ day to rations containing dried orange(DOP) or citrus pulps( DCP )as energy 

sources on milk production, some rumen and blood parameters of Zaraibi does ( Twenty animals 

averaged 4 years old and weighed on average 45 kg ). The experiment was started at the last 8 weeks of 

gestation until three months of suckling period. The experimental rations were : R1(control ration ) consists 

of 50 % hay and 50 % concentrate mixture which contained 30 % yellow corn grain whileR2( positive control 

ration) consists of the control ration ( R1)  + 0.5 gm Peppermint / kg LBW/ day.However,50 %of corn grains 

in the R1was replaced with 50 % of dried orange pulp (DOP) + 0.5 gm Peppermint / kg LBW/ day ( R3) and 

50 % of  dried citrus pulp (DCP) + 0.5 gm Peppermint / kg LBW/ day ( R4) . At the end of the experiment the 

economic efficiency was calculated. The Results could be summarized as follows :Feeding goats on rations 

contained dried orange or citrus pulps+ 0.5 gm Peppermint / kg LBW/ day increased nutrients digestibility 

(CF,CP, EE and NFE) and nutritive values (TDN and DCP) compared to control ration. Dried orange or 

citrus pulp+ 0.5 gm Peppermint / kg LBW/ day decreased plasma total lipids and cholesterol concentrations, 

while total plasma protein and globulin were significantly (P<0.05) increased compared to the control group. 

Also, improved total milk yield and feed efficiency in all supplemented groups. It could be recommended that 

adding 0.5 gm Peppermint / kg LBW/ day on dried orange or citrus pulps (Oranges, tangerines, lemons) can 

safely used to replace a part of the energy sources such as corn grain in rations at 50 % in goats ration to 

reduce the feeding cost and improving the performance of milk production of goats.  

Keywords: Orange pulp, citrus pulp, Peppermint, milk production, economic efficiency and goats. 

 

INTRODUCTION 

 

The main problem in animal production in Egypt is relatively between high prices of concentrates and 

its ingredients. At the identical time, citrus by–products are also playing a serious contribution in solving 

this problem in Egypt Bakr (2020). Orange by-products are the residue of peel, pulp and seeds of oranges 

that remain after fresh fruits of Oranges are squeezed into juice. But citrus by-products are that the 

residue of peel, pulp and seeds that remain after fresh fruits (Oranges, tangerines, lemons) are squeezed 

into juice. Dried citrus pulp has high energy content and high digestibility in ruminant species, which 

make it a common ingredient in ruminant diets (Bampidis et al., 2006). 

Citrus consists of many active compounds like limonene, Pinene , Citral, myrcen , γ-Terpinen, β- 

phellandrene and β- linalool . Citrus pulp contain over 20 times of V-Trepinen , β - Pinene, seven times of 

citral and 3 times of β - citral than orange pulp. but ,citrus pulps contain less limonene83.15% than orange 

pulp 94.46%  , These active compounds have several health useful properties like anti-oxidant, anti-

inflammatory and anticancer Sabbah-Allam and Elelaime (2020a)  , Bora et al ., (2020). 

More studies concluded that up to 50 % of dietary corn grain might be replaced by dried orange or 

citrus pulps (Oranges, tangerines, lemons) in ruminant rations. But, there are more potential constraints 

for citrus by – products having an unbalanced Ca: P ratio that cause milk fever in dairy cows ( Bampidis 

et al ., 2006)  

Lemonene in the lemon seeds and skins could be a triterpenoid present that caused a bitter taste to 

citrus pulp.  Moreover, large quantities of seeds and limonin content may cause a toxic effect (Fuller, 

T 
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2004). There are reports of inflammatory reaction due to lectin hypersensitivity reaction that caused death   

of several cows fed citrus pulp (Tokarnia et al., 2001). 

In order to beat these obstacles , it had been necessary to feature some medicinal herbs that have a 

soothing and lowering role within the high acidity of citrus pulp .Peppermint contains flavonoids , tannins 

and  volatile oils (  menthol , menthone and  limonene ) .In addition Peppermint is a good source of 

vitamins ( A, E ,C, B6, and K, folic acid, beta carotene, and riboflavin) and (minerals :Ca , Fe, K and Mg) 

. Fresh mint could be an antioxidant and anti-inflammatory. Moreover, Peppermint incorporates a wide 

range of uses. For instance, it can be used as relieve digestive symptoms, such as gas, indigestion and 

bloating. Elelaime (2007) found that Peppermint, at the rate of 0.5 gm / kg LBW/ day in goat ration 

improved milk yield, weight gain of kids, digestibility and bacteriological quality of milk and its 

manufacturing properties. This study was designed to investigate the impact of adding a fixed amount 

(0.5 gm) of Peppermint / kg LBW/ day on nutritional values of rations containing dried orange or citrus 

pulps as partial energy source on the performance of goat does and their milk production. 

 

 MATERIALS AND METHODS  

 

Determination of essential oils in dried orange pulp, citrus pulp and peppermint: 

Triplicate samples of (400 gm each) of air dried orange pulp; citrus pulp and Peppermint were 

separated by water distillation for 5 – 6 hr. according to the method of Guenther (1961). Analysis of the 

oil was applied using GLC chromatography. 

Determination of Vitamin C and vitamin A in dried orange pulp, citrus pulp:      

Vitamin A and Vitamin C were determined using high-pressure liquid chromatography (HPLC) 

according to Leth and Sondergaro (1983) according to AOAC (2005)    

 

Determination of Minerals in dried orange pulp and citrus pulp: 

Calcium, Na, Mg, K, Fe, and Se were analyzed by Atomic Absorption Spectrophotometers using 

standard procedures of the AOAC (2005). Phosphorus was determined using N-4Cmethod that described 

by (Kraul 1966). However, selenium was analyzed with an auto- analyzer fluorometric method according 

to Brown and Watkinson (1977).  

Feeding Trials: 

A) Experimental animals: 

TwentyZaraibi does at the last 8 weeks of gestation averaged 45kgin live body weight were divided 

into 4 similar groups according to their weight, age and parity. Each group was kept during a separate 

shaded pen. The experimental period lasted nearly five months. Does were kept under routine veterinary 

supervision throughout the experiment period. 

B) Experimental rations:  

Does were fed control ration(  R1 ) contained 50%  alfalfa hay and 50% concentrate feed mixture 

(CFM), positive control  ( R2 ) contained 50%  alfalfa hay and 50% concentrate feed mixture (CFM) 

added with  0.5 gm Peppermint / kg LBW/ day. Does in groups R3 were fed  50 % of sundried orange 

pulp (DOP)added with0.5 gm Peppermint / kg LBW/ day as partial replacement to  50 % yellow corn 

grains in the ration.While animals in group R4were fed 50 % of sun dried citrus pulp ( DCP)added 

with0.5 gm Peppermint / kg LBW/ day as partial replacement to50 % yellow corn grains in the ration. 

Fresh orange or citrus juice by–products which contained pulps , peels and seeds were collected and 

shipped for sun drying to produce DOP and DCP .Does in all groups were received their nutrient 

requirements according to(NRC, 2007) twice daily at8- am and 3 -pm .Water was always available. The 

chemical analysis of the experimental rations was carried out according to the AOAC (1996) in the 

laboratories of Animal Nutrition, Animal Production Department, Faculty of Agriculture, Cairo 

University. Constituents of the experimental feed mixtures were showed in Table (1). 
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Table (1):  Constituents of the experimental concentrate feed mixtures. 

 

Feed ingredient 

              Concentrate feed mixture  

CFM1 CFM2 

+ 0.5 gm 

Peppermint / 

kg LBW/ day 

CFM3 

+ 0.5 gm 

Peppermint / 

kg LBW/ day 

CFM4 

+ 0.5 gm 

Peppermint / 

kg LBW/ day 

Yellow corn grain 30 30 15 15 

Dried orange pulp 0 0 15 - 

Dried citrus pulp 0 0 - 15 

Wheat bran 30 30 30 30 

Un-decorticated cotton seed  20 20 20 20 

Soya bean meal  15 15 15 15 

Common salt                                           1 1 1 1 

Di-calcium phosphate                             1.5 1.5 1.5 1.5 

*Minerals and vitamins  mixture              2.5 2.5 2.5 2.5 

Total 100 100 100 100 
- CFM1,2 : Control and positive control  concentrate feed mixture contains 30 % yellow corn grain 

 CFM3 :Replacing 50 % of  yellow corn grain by DOP, CFM4 :Replacing of 50 % of  yellow corn grain by DCP 

- CFM1 without Peppermint , while other CFM2,3,4 added  with Peppermint 0.5 gm / kg LBW/ day 

-*Mineral and vitamins mixture provided ( per kg of premix ) ; 185 g of di calcium phosphate , 54 g of potassium 

sulfate, 24.8 g of manganese sulfate , 10 g of zinc oxide,21 g of sulphur , 43.5 g of magnesium sulfate , 50.2 g of 

ferrous sulfate, 11.9 g of copper sulfate, 50 mg of molasses, 8 mg of pantothianic acid , 7 mg of vitamin B1 , 3 mg of 

vitamin B6 , 53 mg of vitamin B2   , 6400 IU of vitamin A, 64 IU of vitamin E, 6000 IU of vitamin D3 and sodium 

chloride up to 1.  

 

Chemical analysis of feed ingredients and rations are illustrates in Table (2). 

 

Table (2): Chemical analysis of feed ingredients and the experimental rations (DM basis). 

 

Item                                                           Chemical composition % , on  DM basis 

 DM OM CP CF EE NFE Ash 

Alfalfa Hay 91.0 90.0 12.5 22.0 2.6 53.4 10.0 

Dried orange pulp( DOP) 90.5 92.5 6.9 12.4 4.4 68.8 7.5 

Dried citrus pulp ( DCP)    86.8 92.0 6.3 12.6 3.7 69.4 8.0 

CFM1,2 86.8 90.0 17.9 16.0 6.6 49.5 10 

CFM 3 with DOP 86.8 92.0 17.78 18.4 6.0 49.82 8 

CFM4 with DCP 86.8 89.6 17.82 20.5 7.0 46.28 8.4 

Ration 1,2 88.9 90.0 15.20 19.0 4.6 51.20 10 

Ration 3 88.9 91.0 15.14 20.2 4.7 50.96 9 

Ration 4 88.6 89.8 15.16 21.25 4.8 49.59 9.2 

 

 

Digestibility Trials: 

A) Feeds and feces sampling and analysis 

Twelve mature bucks (weighed 40kg) were randomly selected from the station herd and used in 

digestion trials (3 for each group) for 21 days , 14 days as a preliminary period and 7- days as a collection 

period . Animals were kept in metabolic cage and fed 90 % of their rations, which provided their 

maintenance requirements according to NRC (2007). Rations were received twice daily in equal parts at 

8.00 and 15.00 hr. and water was freely available. During the collection period feces were collected daily 

and samples representing tenth of the voided feces were taken and then feces samples were dried at 60 ° 
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C /24 hrs in a hot air oven and analyzed at the end of the collection period according to the methods of the 

AOAC (1996). 

B) Rumen liquor sampling and analysis: 

At the end of the digestibility trials, rumen liquor samples were taken individually using a stomach 

tube from animals before feeding (zero time) , then at 3 and 6 hrs. post feeding. Samples were filtered 

through four layers of surgical gauze, to determine ruminal pH immediately using digital pH meter. The 

samples were kept frozen for testing of various ruminal parameters determination . The microbial protein 

was measured by sodium tungsten method according to Shultz and Shultz ( 1970 ). Ruminal ammonia – 

N concentration was determined according to Conway ( 1963), while the total VFA s concentration was 

determined according to Warner ( 1964).. 

Blood sampling and analysis: 

             Blood samples were collected biweekly from the jugular vein before feeding at 8 – 9 a.m. over 

the last 2 months of gestation until 3 months of lactation to avoid diurnal variation in the blood chemistry 

as stated by Thompson and Proctor (1984). The blood samples were centrifuged and then blood plasma 

was separated into polypropylene tubes and stored until analysis for total proteins and albumin contents 

according to Doumas et al. (1971), respectively. Globulin value was calculated as the difference between 

total protein and corresponding value of albumin. . Plasma total lipids (mg/dl) were determined according 

to Zollner and Kirsch (1962). Plasma cholesterol (mg/dl) was analyzed according to the method 

described by Richmond (1973). Plasma (ALT) Alanine Amino Transaminase and Asperate Transaminase 

(AST) (U/ml) were determined according to Retiman and Frankel (1957) 

Milk yield and composition: 

After seven days of parturition the milk yield was individually measured biweekly for each doe once 

on Tuesday over the 28- weeks period. The does were hand – milked to ensure stripping of the udder. 

Milk yield was recorded individually. Composite samples were immediately entered for chemical 

analysis.  

Milk samples from does were chemically analyzed to determine fat , protein , total solids and ash 

percentages. The total solids were determined by drying 10 ml milk sample to constant weight at 100°C 

for 3 hr. according to AOAC ( 1996). Ash was determined by evaporating 10 ml milk ( put in crucibles 

containing ash less filter paper ) , dryness and ashing in a muffle furnance at 600° C for 2 hr .according to 

AOAC( 1996). 

Fat was determined by the classical Gerber method in duplicated with assistance of 90 % H2 SO4 and 

Amyl alcohol (Ling , 1963).Total nitrogen was determined by micro kildahl procedure AOAC (1996), the 

factor 6.38 was used to calculate milk protein . Solid not fat ( SNF ) was obtained by difference where , 

SNF= TS – Fat. Cholesterol content was determined calorimetrically according to Pantulu et al( 1975 

).Fat Corrected Milk ( FCM ) 4%was calculated =[ ( 0.4 × kg milk ) + (0.15 × kg milk × fat % ) ] 

according to Gaines (1928 ). Calcium, P, K, Na, Mg, Fe, and Se were determined in ash according to 

Jackson (1958) using Atomic absorption spectrophotometer.   

Economic efficiency: 

The economic efficiency values were calculated as:  

-Out put = price of total milk consumed during suckling period  

-Input =   total feed cost / goat . 

        - Net revenue= output – input .   

- Economic efficiency=(Net revenue)/(Total feed cost) 

  

Different prices of the experimental diets were calculated according to the current prices of the 

ingredients for different experimental rations .   

 

Statistics analysis: 

The obtained data were analyzed using the general linear model procedure of SAS (2001), as the 

following model:  
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                                                       Yij = µ+ Ti + Eij 

Where: 

Yij =    Observed value of a given dependent variable. 

                µ   =    General mean. 

               Ti   =     The effect of treatments. 

                Eij =    The experimental random error. 

Significant differences among means were separated by Duncan’s multiple range test (Duncan, 1955)  

 

RESULTS AND DISCUSSION  

 

Essential oils contents of peppermint: 

The analysis of the essential oils of peppermint in Table (3)indicated that Peppermint contains 

numerous active metabolites such as linalool,  myrcene, menthol, menthone and thymol. These results are 

in harmony with Sabbah-Allam and Elelaime (2020b) who reported that Peppermint is used in animal 

nutrition because they rich in thymol, menthol and many compounds which have a wide range of 

properties such as antimicrobial, immune-stimulant and anti-oxidative activities, and the ability to 

enhance intestinal absorption, to improve growth and even to reduce cumulative mortality.  

In contrast, Peppermint contains flavonoids, primarily of menthol (29–48%), menthone (20–31%), 

menthofuran (6.8%) and menthyl acetate (3–10%). Other medical active ingredients include bitter 

substances such as   flavonoids (12%), polyphenols (19%), carotenes, tocopherols, betaine, choline and 

tannins (Elelaime, 2007). 

 

Table (3): The constituents of essential oils in Peppermint. 

 

No.  Components             Content (%) 

1 Thymoquinone 42.92 

2 P- cymene                       21.61 

3 D-Limonene                   8.71 

4 Nerol   1.52 

5 Borneol 2.14 

6 Phellendrene 3.90 

7 Linalool 5.19 

8 γ-Terpinen          3.23 

9 α – pinene                     1.98 

10 Cineole 1.64 

11 Eugenol                      2.28 

12 Myrecene   1.37 

13 β-Pinene                       2.53 

14 Thymol     0.980 

 

Vitamins content: 

Data in Table (4) cleared that DOP contained 12.63mg/100g of vitamin C and 32.41 IU of vitamin A, 

However the DCP contained 11.68 mg/100g of vitamin C and  43 IU of vitamin A. 

 

Table (4): Vitamins content of dried orange and citrus by-products. 

Vitamins content 
Orange pulp Citrus pulp 

Vitamin C  12.63 mg/100g 11.68 mg/100g 

Vitamin A 32.41 IU 43 IU 

 

Minerals of the tested DOP and DCP: 

The DOP contained 20, 1.84, 3.4 and 0.26 mg/100 g of Ca, P, Mg and Na, respectively. Also, it 

contains 0.060, 0.082 and 0.030 mg/100 g DM of Fe, Se and Zn, respectively. Moreover, The DCP 

https://www.sciencedirect.com/topics/chemistry/menthol
https://www.sciencedirect.com/topics/chemistry/menthone
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contained 14, 1.67, 0.41 and 2.9 mg/100 g of Ca, P, Na, and Mg, respectively. Also, it contains 0.048, 

0.090 and 0.05 mg/100 g DM of Fe, Se and Zn, respectively (Table 5). 

 

Table (5): Minerals content of dried orange and citrus by-products. 

 

Nutrients digestibility and nutritive value of experimental rations:  

Results in Table (6)demonstrated that using dried citrus or orange pulps  increased all nutrients 

digestibility and nutritive value as TDN compared to the control ration by 73.27– 75.72 for CP , 64.10–

67.30for CF and69.00–71.21for NFE. Also, Results showed higher significant values of TDN in the 

tested rations than the control group. In the same time rations contains peppermint (R2, R3 and R4) 

tended to have significantly (p <0.05) higher nutritive value as DCP compared with control group. 

Moreover, results showed that adding peppermint to the control ration increased all nutrients digestibility. 

The differences for CF, TDN and DCP were significant. These results are in harmony with those 

observed by Elelaime (2007) and Sabbah-Allam and Elelaime (2020b) that the addition of Peppermint at 

level 0.5 gm / kg LBW /day improved organic matter, crude protein, crude fiber, nitrogen free extract 

digestibility and nutritive value as TDN, Allam et al. (2011) found that the improvement of CF 

digestibility might be due to the fact that dried orange pulp (DOP) contains a high concentration of pectin 

leading to a fast degradation in rumen and releasing energy for a rapid microbial growth which produces 

lesser lactate than starch.  

 

Table (6 ): Nutrients digestibility and nutritive value ( % DM basis) of the experiment rations. 

Item Experimental ration 

R1 R2 R3 R4 +SEM 

Nutrients digestibility% 

DM 58.13
b 

62.78
a 

63.37
a
 64.15

a
 0.948 

OM 60.20
c 

63.60
b 

64.30
ab 

64.57
a
 0.790 

CP 69.00
c 

73.27
b 

75.59
a 

75.72
a 

0.875 

EE 72.79
c
 74.90

b 
75.82

a 
75.66

a 
0.861 

CF 61.48
c 

64.10
b 

68.07
a 

67.30
a                       

0.890 

NFE 64.67
c 

69.00
b 

69.99
b 

71.21
a 

0.683 

Nutritive values (%)  

TDN 62.8
c 

66.39
b 

68.52
a 

69.24
a 

0.970 

DCP 10.49
c 

11.14
b 

11.09
b 

11.46
a 

0.140 
a,b,c:  means on the same row with different superscript are significantly different (P< 0.05). 

 

Rumen liquor parameters: 

Results in Table (7) showed that the mean differences of ruminal pH values and ammonia–N 

concentrations among treatments were not significant. The ruminal NH3-N concentration increased at 3 

hrs post feeding, but it decreased at 6 hrs post feeding for all treatments. 

Minerals   
Orange pulp Citrus pulp 

Macro-elements  ( mg/100g)   

Ca 20 14 

P 1.84 1.67 

Mg 3.4 2.9 

Na 0.26 0.41 

Micro – elements       

Fe 0.060 0.048 

Se 0.082 0.090 

Zn 0.03 0.05 



Egyptian J. Nutrition and Feeds (2021) 

 19 

Using dried orange or citrus pulps improved the volatile fatty acids concentrations (meq/ 100 ml) 

which indicate that dried orange or citrus pulps are better energy source than corn grain for rumen micro- 

organisms, promoting a higher concentration of total volatile fatty acids. Also, results indicate that adding 

peppermint to the control ration showed higher total VFAS (meq/100 ml) than the negative control. These 

results are in harmony with those observed by Sabah-Allam and Elelaime (2020b) who reported that the 

addition of Peppermint at level 0.5 gm / kg LBW /day increased ( p < 0.05 )the volatile fatty acids 

concentrations (meq/100 ml)of rumen fluid than the control group. Increasing the volatile fatty acids 

concentration of the experimental rations compared with control group may be due to the increase in OM 

digestibility in the experimental groups. 

Data showed a significant decrease (P< 0.05) of overall means value of microbial protein compared 

with control group. The lowest value was for R4 followed byR3and R2 (positive control), which was 

significantly less than the control and significantly higher than R3 and R4. Decreasing of microbial 

protein of groups fed R4, R3 and R2 may be due to the adverse ( an antimicrobial ) effect of Peppermint, 

orange and citrus pulps on microbial protein synthesis in the rumen .  

However results indicate that adding Peppermint improved dried citrus or orange pulps as partial corn 

replacement in ruminant rations. 

 

Table (7): Effect of experimental rations on rumen liquor parameters. 

Item Experimental ration 

 

pH value 

 

 

 

Ammonia – N  

( mg/ 100 ml ) 

 

 

Total VFAs 

(meq/100ml)    

 

 

 

Microbial 

protein  

( mg/ 100 ml ) 

Time R1 R2 R3 R4 SEM 

0 6.50 6.60 6.70 6.70    - 

3 6.00 6.00 6.25 6.30    - 

6 6.30 6.40 6.55 5.60    - 

Mean 6.27 6.33 6.50 6.20 0.084 

0 27.00 23.60 22.80 24.30    - 

3 34.20 33.90 34.20 34.50    - 

6 30.00 30.70 31.80 31.60    - 

Mean 30.4 29.4 29.60 30.13 0.870 

0 9. 30 9. 60 10.20 10.40    - 

3 10.20 10.50 10.80 11.20    - 

6 9.60 9.70 9.80 10.00    - 

Mean 9.7
c 

9.93
b 

10.27
a 

10.53
a 

0.520 

0 255
a 

250
a 

242
b 

240
b 

4.100 

3 290
a 

280
b 

272
c 

266
c 

4.630 

6 270
a 

260
b 

250
c 

245
c 

4.970 

Mean 271.7
a 

263.3
b 

254.7
c 

250.3
c 

5.020 

a,b,c: means on the same row with different superscript are significantly different (P< 0.05 ). 

 

Blood parameters: 

Data in Table (8) showed no significant differences for ALT and AST enzymes. But using dried citrus 

or orange  pulps and adding Peppermint at the rate of 0.5 gm / kg LBW/ day decreased cholesterol levels 

with a high  effect 134 mg / dl for R4followed by R3 and R2 , comparing with the control group. These 

results are in harmony with those observed by Al- Qudah (2018) that eating Lemon peel can reduce 

cholesterol level effectively, this is not related to lemon peel pectin level, but because of various active 

ingredients in the peel. 
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Moreover, dried citrus or orange pulps decreased total lipid and increased total protein and albumin 

with significant difference (P< 0.05) comparing with the control group. Also, globulin level showed a 

higher significant difference (P<0.05)for R4 followed byR3 and R2 than R1. 

  Increasing the globulin level with citrus or orange pulps with peppermint addition may be due to 

their component from steroidal flavonoids which stimulate the normal secretion of cortisone, meanwhile 

seventy percent from this cortisone bind with globulin El-Elaime (2007). These results are in harmony 

with those observed by Sabbah-Allam and Elelaime (2020b) who reported that the addition of Peppermint 

at level 0.5 gm / kg LBW /day increased (p <0.0 5) the total protein , albumin , globulin and decreased 

total lipids and cholesterol than the control group. 

 

Table (8): Mean values of blood constituents recorded for experimental groups. 

Item Experimental ration 

R1 R2 R3 R4 +SEM 

Total protein 7.4
c 

7.9
b 

8.2
a 

8.3
a 

0.180
 

 Albumin 3.6
b
 3.7

b
 3.9

a
 3.9

a
 0.123 

 Globulin 3.8
c
 4.2

b
 4.3

b
 4.4

b
 0.120 

 Total lipid 376
a 

368
b

 366
b

 360
c

 5.98 

 Cholesterol 160
a 

145
b

 140
b

 134
c

 3.95 

 ALT 18.0 18.1 18.0 18.0 0.117 

 AST 37.9 37.8 37.7 38.0 0.230 
a,b,c: means on the same row with different superscript are significantly different (P < 0.05). 

 

Milk composition: 

Data in Table (9) showed no significant differences detected for TS, SNF, CP, lactose and ash content. 

Using dried citrus or orange pulps decreased ( p < 0.05 ) the cholesterol content of goat’s milk compared 

to the control group. The level was 20 mg /100 ml for R4 followed by R3 and R2, compared to the control 

group, while fat content increased significantly compared to the control group. 

 Generally, the addition of Peppermint at level 0.5 gm / kg LBW /day decreased (P< 0.05) the 

cholesterol content of goats milk comparing with the control group. These results are in harmony with 

Elelaime (2007) and Sabbah-Allam and Elelaime (2020 b)  that the addition of Peppermint at level 0.5 gm 

/ kg LBW /day  decreased ( P < 0.05 ) the cholesterol content of goats milk comparing with the control 

group.  

Also, data showed significant improvement of calcium and iron contents in milk .This improvement 

might be due to the fact that DCP, DOP and peppermint are rich in iron and calcium as mentioned by 

Czech et al. (2020) that both of pulp and peel of citrus fruits are valuable sources of macro- and 

micronutrients. Lemon is rich in calcium, sodium, zinc and especially potassium .While, orange is rich in 

iron and copper  

 

Table (9): Effect of the experimental rations on milk composition. 

a,b,c: means on the same row with different superscript are significantly different ( P< 0.05). 

 

Milk yield  

Results of mean value of milk yield Table (10) showed that using dried citrus or orange pulps with 

Peppermint showed better milk production compared to the control ration. The mean value of total milk 

Milk composition % Experimental rations 

R1 R2 R3 R4 +SEM  

TS 12 12.28 12.32 12.40 0.085 

Fat 3.20
b 

3.58
a 

3.64
a 

3.70
a 

0.120 

SNF 8.80 8.70 8.68 8.70 0.032 

CP 3.40 3.42 3.44 3.50 0.006 

Lactose 4.50 4.60 4.60 4.60 0.001 

Ash 0.80 0.80 0.82 0.83 0.002 

Cholesterol ( mg/100 ml ) 29
a 

25
b 

24
b 

20
c 

0.971 

Ca ( gm/1000 ml ) 1.20
b 

1.30
ab 

1.52
a 

1.66
a 

0.230 

Fe (mg /1000 ml )  0.52
b 

0.70
a 

0.76
a 

0.78
a 

0.140 
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yield during 12 weeks of lactation period was 114.1, 126.14, 133 and 134.82 for R1, R2, R3 and R4 

respectively (Table 10). 

Using dried citrus or orange pulps and adding Peppermint increased total milk yield and Fat Corrected 

Milk (FCM) 4% compared with control group. The effect was the highest for R4 followed by R3 and R2 

compared with control group . These results are in harmony with those of Allam et al.( 2020) who found 

an improvement in milk yield of Holstein cows fed rations containing DOP.   

 

Table (10): Effect of the experimental rations on milk yield and feed efficiency of does during 

suckling period. 

 Item Experimental ration 

R1 R2 R3 R4 +SEM  

Total milk production , kg / doe  

Milk yield  
114.1

c 
126.14

b 
133

a 
134.82

a 1.203 

   Fat  %   3.20
b 

3.58
a 

3.64
a 

3.70
a 

0.120 

FCM*4% fat 100.41
c 

118.19
b 

125.82
a 

128.75
a 

1.263 

Total fat produce , kg /doe  3.65
c 

4.52
b 

4.84
ab 

4.99
a 

0.207 

CP% 3.40 3.42 3.44 3.50     - 

Total protein produced kg / doe 3.88
c 

4.29
b 

4.58
ab 

4.72
a 

0.384 

Total feed intake , kg / doe 
 

   As DM   kg 
120 123 126 127 

    - 

  As  TDN   kg 75.36 81.66 86.34 87.94     - 

  As  DCP   kg 12.59 13.70 13.97 14.55     - 

Feed efficiency  

kg milk /  kg DM 

 

0.950 

 

1.026 

 

1.056
 

 

1.062
 

 

    - 

Price / kg feed (L.E.)  4.05  4.06 3.67 3.67     - 

Total feed cost / goat (L.E.) 486 499.38 462.42 466.09     - 

Feed cost / kg milk (L.E.) 4.26 3.96 3.48 3.46     - 

Feed cost / kg FCM (L. E. ) 4.84 4.23 3.68 3.62     - 

a,b,c: means on the same row with different superscript are significantly different (P< 0.05 ) 

 

Economic evaluation: 

Data of economic evaluation of lactating goats production are summarized in Table (11).Using dried 

citrus or orange pulps with Peppermint improved economic efficiency and relative economic efficiency of 

dams. The effect was the highest for R4 followed by R3 comparing with R1 and R2 groups. 

 

Table  (11): Economic evaluation of the experimental rations. 

Item Experimental rations  

R1 R2 R3 R4 +SEM 

Total feed intake ( as DM), kg/ doe during suckling 

period (3 months ) 

120 123 126 127 - 

Total feed cost / goat (L.E.) 486 499.38 462.42 466.09 - 

Average of total milk yield during suckling period. 114.1 126.14 133 134.82 - 

Price of total milk consumed                        1140 1261.4 1330 1348.2 - 

Net revenue 654 762.02 867.58 882.11 - 

Economic efficiency ( LE )                           1.35
c 

1.53
b 

1.88
a 

1.89
a 

0.127 

Relative Economic efficiency                      100 113.33 139.3 140
 

- 

Market prices were as follow: Total concentrate mixture were 4500LE/ Ton , alfalfa hay was 3000LE/ Ton , 

peppermint  5LE/kg ,DOP and DPP were 750 LE. 

Economic efficiency= (Net revenue)/(Total feed cost) 
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CONCLOSIONS 

 

Referring to the obtained results, it is recommended that: adding Peppermint at 0.5 gm / kg LBW/ day 

to the lactating goats rations containing dried orange or citrus pulps as energy sources could improve milk 

yield, feed efficiency and economic efficiency .       
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 تأثيز –2در للطاقت ، اكوص الوجففتالبزتقال أو الحوضياث هخلفاث تصنيع لانتاجى للواعز الوغذاة على الأداء ا

و  على إنتاج اللبن الوجففتالبزتقال أو الحوضياث  هخلفاث تصنيع اضافت النعناع على العلائق الوحتويت على

 هتزكيب
 

 رنذا رفاعى السيذ العليوى   وصباح هحوود علام 

 .هصز -ةجاهعت القاهز -كليت الزراعت  -اج الحيوانىقسن الانت

 

/ انيىو كضى وصٌ حً /صى0.5انضاف بًعذلاضافت َسبت رابخه يٍ انُعُاع  اصشيج هزة انذساست بكهيت انضساعت صايعت انقاهشة بهذف حقييى

كًصذس بذيم نهطاقه  (ًىٌ و يىسفًبشحقال ونيانضافت ) و يخهفاث حصُيع انحًضياثأ صُيع انبشحقالخعهً انعلائق انًحخىيت عهً يخهفاح

انًكىَه يٍ عهيقت انكُخشول  % يٍ انزسة فً انعلائق وانخً حُقسى انً عهيقت انكُخشول انًحخىيه عهً انزسة و انعهيقت انزاَيه 50 باحلانها يحم

احلال يخهفاث حصُيع انبشحقال يع انًكىَه يٍ عهيقت انكُخشول  صى َعُاع صاف / كضى وصٌ حً / انيىو و انعهيقت انزانزت 0.5يضافا انيها 

عهيقت انكُخشول  يٍ انًكىَه شابعتوانعهيقت ان صى َعُاع صاف / كضى وصٌ حً / انيىو  0.5يضافا انيها  % يٍ انزسة بها  50انضافت يحم 

 صى َعُاع صاف / كضى وصٌ حً / انيىو 0.5فا انيها يضا% يٍ انزسة بها   50بالاضافه انً احلال يخهفاث حصُيع انحًضياث انضافت يحم 

فً اخش شهشيٍ يٍ  (كضى45سُىاث و يخىسط  وصَها  4يخىسط عًشها  ) يٍ اَاد انًاعض انضسايبً 20 عهً الاداء الاَخاصً نعذدورنك 

انكشش وانكفاءة سائم  يىاصفاث انذو ويكىَاحه ويٍ حيذ اَخاس انهبٍ و اشهش 3انحًم واسخًشث انخضشبت حخً انفطاو عهً عًش 

 :ونقذ اظهشث انُخائش يا يهً الاقخصاديت 

نبشوحيٍ يعايلاث هضى اححسيٍ  ادث انً انضافت يخهفاث حصُيع انحًضياث أو يخهفاث حصُيع انبشحقالعلائق انُعُاع انً اٌ اضافت  

انً ححسٍ فً انقيًت انغزائيت  يًا ادي. قت انكُخشوليقاسَت بعهي ريش وانًسخخهص انخانً يٍ الاصوثانخاو والانياف انخاو و يسخخهص الا

و صيادة كلا يٍ خفض  كىنيسخيشول انذو وانذهىٌ انزلاريت حأريشعهً  كاٌ لاضافه انُعُاعكًا باث يهضىيت كهيت وبشوحيٍ يهضىو. كًشك

فً َخاس انهبٍ و يكىَاحه وانً ححسٍ اا فً ححسُ كزنك اظهشث انُخائشيعُىيت يقاسَه بعهيقت انكُخشول. انضهىبيىنيٍ بذسصه انبشوحيٍ انكهً و

  .انكفاءة الاقخصاديت يقاسَت بعهيقت انكُخشول

انضافت كًصذس نهطاقت يحم  و يخهفاث حصُيع انحًضياثأيخهفاث حصُيع انبشحقال  احلالعُذ اضافه انُعُاعبيًكٍ انخىصيت وعهً رنك 

بذوٌ احذاد  انكفاءة الاقخصاديتويكىَاحه يٍ حيذ اَخاس انهبٍ ودائها الاَخاصً عهً انخأريشها الايضابً % يٍ انزسة فً عهيقت انًاعض 50

 .حأريشاث سهبيت عهً صحت انحيىاٌ

 


