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This experiment was carried out to investigate the effect of mixture powder of garlic, ginger and turmeric 
(GGT122) on selected rumen liquor and blood serum constituents. Twelve Egyptian native ewes, were 
divided into two groups, the first control group (Gp 1= 5 sheep) were fed on traditional ration only, the 

second experimental group (Gp 2= 7 sheep) were given orally 500mg /kg body weight, mixture powder 

of GGT as 1:2:2 respectively in the morning before feeding for 5 days. In first day rumen liquor and blood 
samples were collected from both groups in the morning before feeding (considered 0 hour) and at 2nd, 

4th, 6th and 8th hours of supplementation. In experimental group, sampling extended up to fifth day of 

experiment daily in the morning before feeding and treatment. Results generally showed that mixture 
GGT 1:2:2 made significant changes in fermentation pattern in rumen among hours of sampling, while 
by days it caused marked increased in rumen calcium. On other hand, maintained rumen protozoal 
activity, TPC, pH, TVFAs, serum calcium, rumen and serum inorganic phosphorus, total serum protein, 
albumin, globulin, BUN, creatinine and GGT within the normal range. Regarding to fermentation pattern 
on hours and changes occurred in both rumen and blood serum constituents give a recommendation for 

using the mixture supplementation as 500mg /kg body weight orally for 3-5days in treatment of 

indigestion and maintenance of normal rumen function. Further investigation should be applied on 
diseased cases to confirm the effect of mixture GGT122 as therapeutic agent in such cases. 
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INTRODUCTION 

Herbs and spices have a long history of use for 
the beneficial of mankind. It plays an important role 
in traditional health care systems for curing many 
diseases. It known to have health benefits on 
animals when used as feed additives in animal 
nutrition. For effective use of herbs and spices, 
they can be added to feed as dried plants or as 
extracts. Ruminants have been adapted to fill an 
important ecological niche because of their 
specially adapted digestive tract that allows them 
to survive on fibrous feeds. Results from previous 
studies indicated that extracts of some herbs and 

spices (such as cinnamon, turmeric, thyme, ginger 
and garlic) have a great potential in manipulating 
the process of rumen fermentation thereby 
reducing methane production, decreasing 
ammonia concentration, alternatives for antibiotics 
growth promoters and other rumen fermentation 
parameters (Busquet et al., 2006, Al-Khayat, 2011, 
Anassori et al., 2011, Hodjatpanah et al., 2011., 
Vorlaphim et al., 2011, El samarany, 2015, Soroor 
and Moeini, 2015, El-Katcha, 2016 and Faniyi et 
al., 2016). 

Garlic, is a specie in the onion genus (Allium 
sativum), It has been used as a spice and a native 
medicine since ancient times (Rivlin, 2001).  It has 
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contains protein, fat, crude fiber, volatile oil, 
carbohydrate, moisture, ash, It also contains vita-
min A, vitamin B1 and vitamin C, potassium, 
phosphorous, selenium, sulphur, magnesium, 
calcium, sodium, germanium, manganese, iron, 
and trace amount of iodine (Bhagat and 
Chaturvedi, 2016,  Mariam and Usha, 2016). 

Ginger (Zingiber officinale) belonging to 
Zingiberacae family is one of the famous spices all 
over the world, it has a long history of medicinal use 
for more than 2000 years as one of the most 
versatile medicinal plants having a wide spectrum 
of biological activity. It contains, carbohydrates, 
fatty oil, protein, crude fiber, volatile oil and 
contains minerals such as iron, calcium and 
phosphorous and vitamins such as thiamine, 
riboflavin, niacin and vitamin C. (Polasa and 
Nirmala, 2003). 

Turmeric (Curcuma longa) belonging to family 
Zingiberaceae is a perennial herb widely cultivated 
in tropical regions of Asia. It contains a wide variety 
of phytochemicals, including curcumin the main 
active ingredient, also contains proteins, 
carbohydrates, fats, minerals, fibers and vitamins 
(Chattopadhyay  et al., 2004). 

Recently, effect of last ingredients individually 
were studied to investigate their effects on 
fermentation, metabolic products, changes in 
levels of selected constituents in both of rumen 
liquor and serum of sheep (Azazi et al., 2017a, b 
and Azazi et al., 2018). 

This study was applied to investigate the effect 
of mixture powder of garlic, ginger and turmeric 
(GGT) as 1:2:2 respectively on rumen physical, 
cellular, biochemical constituents and blood 
biochemical constituents in apparently healthy 
Egyptian sheep regarding to sampling times ( 0,  
2nd, 4th, 6th and 8th hours and 1st, 2nd, 3rd , 4th and 5th 
days of supplement). 
 
MATERIALS AND METHODS 

Animals and experimental design: 
A total number of 12 clinically healthy non 

pregnant sheep belong to Department of Medicine 
and Infectious Diseases, Faculty of Veterinary 
Medicine, Cairo University, were used in the 
current study. Their ages ranged from 1.5-2.5 
years, and their body weights ranged from 30 – 
45kg (mean weight 35.9 kg). Sheep were divided 
into two groups, the first group (5 sheep) was 
considered as control group (Gp 1) and fed on 
traditional offered ration, the second group (Gp 2) 

were given a suggested dose 500 mg /kg body 

weight, of a mixture powder of garlic, ginger and 

turmeric as 1:2:2 respectively (GGT122) obtained 
from a local market, dissolved in a sufficient 
amount of water; in the morning before feeding for 
5 days. The dose was suggested as a feedback of 
experiments carried out by Al-Azazi et al., (2017 a, 
b) and Al-Azazi et al., (2018). 

Samples: 
Rumen fluid and blood serum were collected 

from each animal. Samples were taken in the 
morning before feeding (0 hour) and after 2nd, 4th, 

6th and 8th hours of treatment. In experimental 

group (Gp 2), sampling extended up to fifth day of 
experiment daily in the morning before feeding and 
treatment. 

 The rumen juice samples (about 100 ml) were 
collected by using a rubber stomach tube in dry 
clean cup and taken to the laboratory for 
examination. Color, odor, consistency, pH and 
protozoa activity were examined immediately after 
sampling, then samples were sieved through a 4 
folds of sterile gauze used as 2ml fixed with strong 
acids to determine volatile fatty acids 
concentration, 2 ml for determination of ammonia 
concentration, 2 ml fixed and stained with 
methylene green formal saline for microscopic 
examination. A sample of 10 ml of strained rumen 
juice was centrifuged for 15 minutes at 3000 rpm 
and the supernatants were collected to determine 
the biochemical constituents (calcium and 
inorganic phosphorus). The blood samples were 
collected by puncture of jugular vein, using 
vacutainers for separation of serum for biochemical 
analysis (Coles, 1986). 

Laboratory examination: 
Rumen samples were examined immediately 

for physical properties include (color, odor, 
consistency, pH) according to Alonso, (1979), 
Dirksen and Smith, (1987) and Radostits et al., 
(2007), Microscopic examination include protozoal 
activity according to El-Saifi, (1969) and Alonso, 
(1979), Total protozoa count (TPC) according to Ito 
et al., (1994), Biochemical examination which 
include total volatile fatty acid (TVFAs) 
concentration estimated by Macro Kgeldahl steam 
distillation method as described by Eadie et al. 
(1967), rumen ammonia nitrogen concentration 
estimated using specific kits produced by Spectrum 
Company, Egypt, according to the method of Burtis 
and Ashwood, (1996), rumen calcium, and 
inorganic phosphorus using specific kits produced 
by Spectrum Company, Egypt, according to the 
method described by Young, (1990), Young, 
(1991). 
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Blood serum samples examination included 
estimation of serum total protein by using specific 
kits produced by Spinreact Company, Spain; 
according to method described by Young, (2001), 
serum albumin by using specific kits produced by 
Spectrum Company, Egypt, according to the 
method described by Tietz, (1990), serum globulin 
level was calculated mathematically by subtracting 
albumin values from the total serum protein values, 
albumin and globulin (A /G) ratio calculated by 
dividing the albumin value by the globulin value, 
blood urea nitrogen (BUN) according to the method 
described by Tietz, (1990), serum Gamma-
glutamyl transferase (GGT) according to the 
method described by Saw et al., (1983), serum 
creatinine according to the method of Tietz, (1986), 
serum calcium according to the method described 
by Young, (1990), serum inorganic phosphorus 
according to the method described by Young, 
(1991), all were estimated using specific kits 
produced by Spectrum Company, Egypt. 
 
RESULTS AND DISCUSSION 

Effect of mixture powder GGT122 on physical 
and cellular constituents of rumen fluid in sheep 
under effect of sampling times were tabulated in 
tables 1 and 2, showed that their color was ranging 
between yellowish to brown, odor was aromatic, 
consistency was slimy to slightly viscous along the 
experiment, these findings were similar to that 
observed in control group (Gp1) and that was in 
agreement with Anderson and Rings, (2008), 
Karapinar et al., (2008), Orabi, (2015) and  Saber, 
(2016). 

Relative to protozoa activity and total protozoa 
counts (TPC), in first day of sampling no significant 
differences (P>0.05) were occurred. These 
findings were similar to that observed in control 
group. Along the experiment days, TPC were within 
the ranges: in agreement with that recorded by 
Baraka, (2012) and Mousa, (2014). These results 
indicated that GGT122 had no effects on protozoa 
activity and TPC. 

Rumen pH value in first day of sampling, 
showed high significant decrease (P<0.01) at 2nd, 
4th, 6th and 8th hours after treatment when 
compared with zero time. High significant decrease 
(P<0.01) also occurred at 4th, 6th and 8th hours when 
compared with 2nd hour. This finding was slightly 
different with that observed in control group (Gp1), 
where no different (P>0.05) occurred between 2nd, 
4th, 6th and 8th hours sampling. Along the 
experiment days, there were no significant 
difference (P>0.05) occurred between different 
days of sampling. The highest value in rumen pH 

was at zero time. These findings indicated that 
GGT122 tend to decreased rumen pH after few 
hours of treatment. 

Effect of GGT122 in Gp2, on rumen 
biochemical constituents in sheep under sampling 
times were summarized in tables 3 and 4. Rumen 
TVFA concentration in first day of sampling, 
showed high significant increase (P<0.01) at 2nd, 
4th and 6th hours and significant increase (P<0.05) 
at 8th hour after treatment with GGT122 when 
compared with zero time. Significant increase 
(P<0.05) was occurred at 4th hour when compared 
with 8th hour. These findings were different to that 
observed in control group (Gp1) where no 
significant different (P>0.05) occurred at 2nd and 4th 
hours of sampling. Along the experiment days, 
there were no significant difference (P>0.05) 
occurred in TVFAs between different days of 
sampling, the highest value was at 2nd day, and the 
lowest value was at zero time. These results 
indicated that GGT122 supplementation increased 
rumen total VFA especially after few hours of 
treatment. 

Regarding to rumen ammonia, in first day of 
sampling there was significant increase (P<0.05) 
occurred at 4th hour after treatment. This finding 
was different to that observed in control group 
(Gp1) where significant decrease (P<0.05) 
occurred at 4th, 6th and 8th hours when compared 
with zero time. Along the experiment days, no 
significant difference (P>0.05) occurred in 
ammonia N2 concentration between days of 
sampling, the highest value was at 3th day and the 
lowest value was at 5th day. The general mean of 
rumen ammonia was in agreement with range 
report by Saber (2016) in normal clinically sheep.    

Regarding to rumen calcium in first day of 
sampling, there was high significant increase 
(P<0.01) occurred at 8thhour and significant 
increase (P<0.05) at 6thhour after treatment when 
compared with zero time. This finding was different 
with that observed in control group (Gp1) where no 
significant difference (P>0.05) was occurred 
between different sampling times. Along the 
experiment days, significant increase (P<0.05) was 
occurred in calcium level at 2nd day when 
compared with zero time, 3th day and 4th day. 
These results indicated that GGT122 
supplementation tends to increased rumen calcium 
especially after few hours of treatment. 
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Table No. 1. Physical and cellular constituents of rumen fluid regarding to sampling times (0, 
2nd, 4th, 6th and 8thhours) with and without GGT122 

 

Variables Treatment 0 hour 2nd  hour 4th  hour 6th  hour 8th  hour 

Color 
Gp 2 yellowish-brown 

Gp 1 yellowish-brown 

Odor 
Gp 2 Aromatic 

Gp 1 Aromatic 

Consistency 
Gp 2 Slimy- Slightly viscous 

Gp 1 Slimy- Slightly viscous 

Protozoa 
activity 

Gp 2 1.71±0.18 2.29±0.29 1.71±0.29 1.57±0.29 1.57±0.29 

Gp 1 2.20±0.20 2.60±.025 2.40±0.25 2.40±0.40 2.40±0.25 

TPC 
(×104/ml) 

Gp 2 32.57±5.05 18.00±2.63 29.57±4.79 21.64±4.76 24.57±9.25 

Gp 1 28.6±4.67 17.60±4.41 14.6±3.40 16.6±4.51 20.2±5.43 

pH 
Gp 2 7.05±0.05a 6.37±0.08b* 5.74±0.14c* 5.67±0.19c* 5.74±0.19c* 

Gp 1 6.92±0.04a 6.60±0.03b* 6.52±0.04b* 6.42±0.07b* 6.52±0.09b* 
a, b,c, Mean values have the similar symbol or symbols within the same raw are not significantly different at P≤0.05. 
*. Significant at the 0.01 level 

Table No. 2. Effect of GGT122on physical and cellular constituents of rumen fluid regarding to 
sampling days (1st-5th day) 

 

Variables 
1st day 

(control) 
2nd day 3th day 4th day 5th day 

Color yellowish-brown 

Odor Aromatic 

Consistency Slimy- Slightly viscous 

Protozoa 
activity 

1.71±0.18 1.29±0.42 1.43±0.48 1.57±0.43 1.57±0.37 

TPC (×104/ml) 32.57±5.05 
17.43±7.9

2 
27.43±13.7

8 
27.85±12.9

3 
28.29±8.1

2 

pH 7.05±0.05 6.77±0.18 7.04±0.09 6.91±0.05 6.99±0.06 

 
Relative to rumen inorganic phosphorus in first 

day of sampling, showed no significant difference 
(P>0.05) between different sampling times before 
and after treatment, the highest value was at 4th 
hour and the lowest value was at 2nd hour. 

This finding was different with that observed in 
control group (Gp1) where significant decrease 
(P<0.05) occurred at 2nd, 4th, 6th and 8th hours. 
Along the experiment days, no significant 
difference (P>0.05) occurred in rumen inorganic 
phosphorus level. These results indicated that 
GGT122 supplementation increased rumen 
inorganic phosphorus in rumen especially after few 
hours of treatment. 

Effect of mixture powder GGT122 on serum 
biochemical constituents in sheep under sampling 
times were tabulated in tables 5 and 6. Total serum 
protein in first day of sampling showed no 
significant difference (P>0.05) between different 
sampling times before and after treatment, the 
highest value was at 6th hour. This finding was 
similar to that observed in control group (Gp1) and 

the general mean was in agreement with Radostits 
et al., (2007), Mousa, (2008) and Carlos et al. 
(2015), However significant increased (P<0.05) 
was occur in total serum protein, at 2nd hour when 
compared with, 6th and 8th hours in control group. 
Along the experiment days, no significant 
differences (P>0.05) were occurred. These 
findings suggested that GGT122 treatment had no 
effects on total serum protein.  

Relative to serum albumin no significant 
difference (P>0.05) occurred in first day of 
sampling, and along the experiment days. This 
finding was similar to that observed in control group 
(Gp1), the general mean was in agreement with 
Kaneko et al., (2008). These results indicated that 
GGT122 supplementation had no effects on serum 
albumin. 

Serum globulin in first day of sampling, showed 
no significant difference (P>0.05) occurred 
between different sampling times the highest value 
was at 2nd hour and lowest value was at 4th hour.  

 
Table No. 3. Rumen fluid biochemical constituents regarding to sampling times (0, 2nd, 4th, 6th 
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and 8thhours) with and without GGT122 powder 
 

Variables Treatment 0 hour 2nd  hour 4th  hour 6th  hour 8th  hour 

TVFAs (mmol/L) Gp 2 42.29±3.78a 63.21±3.39bc* 74.21±4.17c* 65.64±4.78bc* 57.50±4.99b 

Gp 1 37.10±2.49a 40.70±3.13a 44.60±1.56ab 53.20±3.08b* 65.10±6.36c* 

Ammonia N2 
(mmol/L) 

Gp 2 1.75±0.58a 2.98±0.41ab 3.53±0.14b 2.62±0.50ab 2.65±0.44ab 

Gp 1 0.97±0.19a 0.74±0.34ab 0.19±0.01b 0.19±0.01b 0.32±0.11b 

Calcium (mg/dL) Gp 2 3.65±.59a 5.46±1.39ab 15.81±2.51abc 18.69±5.52bc 22.71±7.81c* 

Gp 1 4.70±.773 7.36±.902 8.88±1.198 9.84±3.36 10.30±2.39 

Phosphorus 
(mg/dL) 

Gp 2 49.35±9.85 28.69±7.83 52.83±9.88 48.83±8.94 38.24±6.61 

Gp 1 50.68±4.07a 36.13±2.10b 27.39±3.42b* 37.03±4.58b 32.75±4.19b* 

a, b,c, Mean values have the similar symbol or symbols within the same raw are not significantly different at P≤0.05. 
*. Significant at the 0.01 level  

 
Table No. 4. Effect of GGT122 powder on rumen biochemical constituents regarding to 

sampling days (1st – 5th day) 
Variables 1st day (control) 2nd day 3th day 4th day 5th day 

TVFAs (mmol/L) 42.29±3.78 44.93±3.42 44.36±4.57 42.71±2.28 42.71±3.39 

Ammonia N2 (mmol/L) 1.75±0.58 2.38±0.60 2.71±0.55 1.48±0.50 1.42±0.48 

Calcium (mg/dL) 3.65±.59a 11.59±4.99b 3.81±0.69a 3.78±0.58a 4.91±0.75ab 

Phosphorus (mg/dL) 49.35±9.85 50.58±11.31 52.25±10.99 60.01±11.25 44.03±4.88 

a, b,c, Mean values have the similar symbol or symbols within the same raw are not significantly different at P≤0.05. 
*. Significant at the 0.01 level 

 
This finding was different to that observed in 

control group where significant increased (P<0.05) 
was occurred at 2nd hour when compared with zero 
time, 4th, 6th and 8th hours, the general mean was 
in agreement with Mousa, (2008) and Orabi, 
(2015). Along the experiment days, there were no 
significant difference (P>0.05) occurred between 
different days of sampling, the highest value was at 
3th day and lowest value was at 4th day. These 
results indicated that GGT122 supplementation 
had no effects on serum globulin. 

Serum A/G ratio showed that no significant 
different (P>0.05) was occur between hours in 1st 
day. This finding was similar to that observed in 
control group where no significant difference 
(P>0.05) occurred between zero time and other 
sampling times and the general mean was in 
agreement with Mousa, (2008) and Orabi, (2015). 
However significant decrease (P<0.05) was 
occurred in A/G, at 2nd hour when compared with, 
4th and 6th hours in control group. Regarding to 
days of sampling, no significant difference (P>0.05) 
occurred. 

Relative to BUN in first day of sampling, no 
significant difference (P>0.05) occurred. This 
finding was similar to that observed in control group 
where no significant different (P>0.05) was 
occurred between sampling hours, the general 
mean was in agreement with Jackson et al., (2002), 
Radostits et al., (2007), and Santra et al., (2007). 
Regarding to days of sampling, significant increase 

(P<0.05) was occurred at 3th day when compared 
with zero time and 5th day. These findings 
suggested that GGT122 supplementation had no 
effects on BUN.                                             Serum 
calcium in first day of sampling, showed no 
significant difference (P>0.05) occurred between 
different sampling times, the highest value was at 
8th hour and the lowest value was at 2nd hour. This 
finding was similar to that observed in control group 
the general mean was in agreement with Mousa, 
(2008) and Saber, (2016). Regarding to days of 
sampling, no significant difference (P>0.05) 
occurred, the highest value was at 3th day and the 
lowest value was at 2nd day. These results 
indicated that GGT122 supplementation had no 
effects on serum calcium. 

Serum inorganic phosphorus in first day of 
sampling, showed no significant difference 
(P>0.05) between different sampling times, the 
highest value was at 2nd hour and the lowest value 
was at 8th hour.  

This finding was slightly different with that 
observed in control group where significant 
decrease (P<0.05) occurred at 8th hour when 
compared with zero time, 2nd and 4th hours. 
Regarding to days of sampling, no significant 
difference (P>0.05) occurred. These results 
indicated that GGT122 supplementation tend to 
slight increased serum phosphorus especially after 
few hours of treatment.  
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Table No. 5. Serum biochemical constituents regarding to sampling times (0, 2nd, 4th, 6th and 
8thhours) with and without GGT122 powder 

 
Variables Treatment 0 hour 2nd  hour 4th  hour 6th  hour 8th  hour 

Total protein (g/dL) Gp 2 6.41±0.13 6.38±0.31 6.26±0.13 6.44±0.09 6.36±0.12 

Gp 1 6.24±0.16ab 6.84±0.32b 6.07±0.21a 6.07±0.19a 6.16±0.07a 

Albumin (g/dL) Gp 2 2.65±0.06 2.57±.09 2.59±0.07 2.66±0.08 2.67±0.08 

Gp 1 2.32±0.02 2.21±0.06 2.32±0.03 2.33±0.07 2.30±0.08 

Globulin (g/dL) Gp 2 3.76±.15 3.81±0.36 3.67±0.17 3.77±0.14 3.69±0.16 

Gp 1 3.93±0.17a 4.62±0.32b 3.76±0.23a 3.75±0.15a 3.86±0.06a 

A/G ratio Gp 2 0.71±0.04 0.71±0.07 0.72±0.05 0.72±0.05 0.74±0.05 

Gp 1 0.59±0.03ab 0.49±0.04a 0.63±0.05b 0.63±0.02b 0.59±0.03ab 

BUN (g/dL) Gp 2 19.43±2.14 20.66±2.83 17.21±2.99 15.32±2.57 15.22±2.51 

Gp 1 20.43±4.84 21.44±4.07 19.23±4.74 14.35±4.28 16.93±5.46 

Calcium (mg/dl) Gp 2 8.67±0.63 8.13±0.45 8.87±0.57 9.32±0.48 9.38±0.47 

Gp 1 9.37±0.65 9.54±1.17 9.69±0.31 10.50±0.85 10.15±0.62 

Phosphorus (mg/dl) Gp 2 8.92±0.53 9.37±0.73 9.16±0.69 8.72±0.64 7.67±0.49 

Gp 1 9.41±0.78a 9.62±0.35a 9.32±0.84a 7.75±0.68ab 6.57±1.07b 

Creatinine (mg/dl) Gp 2 1.06±0.11 1.04±0.05 1.13±0.13 1.09±0.06 1.15±0.11 

Gp 1 0.98±0.06 0.92±0.07 0.86±0.05 0.82±0.06 0.84±0.06 

GGT (U/L) Gp 2 33.97±1.69 34.79±1.43 34.52±2.49 35.51±1.95 35.54±1.76 

Gp 1 45.93±3.88 43.23±2.25 46.31±3.11 45.31±2.55 47.01±1.74 

a, b,c, Mean values have the similar symbol or symbols within the same raw are not significantly different at P≤0.05. 
*. Significant at the 0.01 level  

 
Table No. 6. Effect of GGT122 powder on serum biochemical constituents regarding to 

sampling days (1st – 5th day) 
Variables 1st day (control) 2nd day 3th day 4th day 5th day 

Total protein (g/dL) 6.41±0.13 6.46±0.17 6.45±0.17 6.22±0.14 6.45±0.23 

Albumin (g/dL) 2.65±0.06 2.71±0.07 2.62±0.06 2.60±0.09 2.64±0.10 

Globulin (g/dL) 3.76±.15 3.74±0.18 3.83±0.18 3.63±0.15 3.82±0.21 

A/G ratio 0.71±0.04 0.74±0.05 0.69±0.04 0.73±.04 0.70±.05 

BUN (g/dL) 19.43±2.14a 24.49±2.44ab 28.43±2.42b 24.07±3.12ab 19.53±3.31a 

Calcium (mg/dl) 8.67±0.63 8.62±0.49 9.26±0.29 8.82±0.39 9.17±0.41 

Phosphorus (mg/dl) 8.92±0.53 7.30±0.57 8.40±0.49 8.61±0.66 8.29±0.47 

Creatinine (mg/dl) 1.06±0.11 1.04±0.05 1.08±0.09 1.01±0.06 1.05±0.08 

GGT (U/L) 33.97±1.69 37.66±1.61 34.57±1.56 34.41±1.72 34.28±1.92 

a, b,c, Mean values have the similar symbol or symbols within the same raw are not significantly different at P≤0.05. 
*. Significant at the 0.01 level. 

 
Serum creatinine and GGT in first day of 

sampling, showed no significant difference 
(P>0.05) occurred between different sampling 
times. This findings was similar to that observed in 
control group, the general mean was in agreement 
with Jackson et al., (2002) Kaneko et al., (2008), 
Antunović et al., (2011). Similar no significant 
differences (P>0.05) occurred in creatinine and 
GGT along the experiment days. 

 
 These results indicated that GGT122 

supplementation had no effects on serum 
creatinine and GGT.  

The effect of the mixture generally can be 
explained on the basis of impact of each ingredient 
on rumen fermentation pattern, produced 
metabolites and consequently on the blood serum 
constituents absorption (Al-Azazi et al., 2017 a, b 
and Al-Azazi et al., 2018). 
 

CONCLUSION 
Mixture of garlic, ginger and turmeric powder 

(GGT) as 1:2:2 made significant changes in 
fermentation patter in rumen among hours 
samples, while by days it while by days it caused 
marked increased in rumen calcium .On other hand 
maintained rumen protozoa activity, total protozoa 
counts (TPC), pH, TVFAs, serum calcium rumen 
and serum inorganic phosphorus, total serum 
protein, serum albumin, serum globulin, BUN, 
creatinine and GGT within the normal range. We 
recommend practice of mixture of garlic, ginger and 
turmeric (GGT122) powder supplementation as 

500 mg /kg body weight orally for 3-5 days in 

treatment of digestive disorders. Further 
investigation should be applied on diseased cases 
to confirm that. 
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