
Quest Journals 

Journal of Research in Pharmaceutical Science   
Volume 7 ~ Issue 3 (2021) pp: 13-18 

ISSN(Online) : 2347-2995 

www.questjournals.org        

 

 

*Corresponding Author:  Babeker E.A                                                                                                        13 | Page 

Research Paper 

Changes in rectal temperature, pulse and respiration rate of 

Sudan Nubian Goat's kids Fed Different Levels of Natron and 

Minerals Block 
 

Babeker E.A.
1,2*

and Elfatih Abdallah A.E.
2
 

1Department of Biology (Basic Science), College of Science and Arts in Uglat Asugour, Qassim University, 
Buraydah, Kingdom of Saudi Arabia            . 

2Department of Biology, Faculty of Science, University of Bakht Elruda, Sudan. 

* Corresponding Author Babeker E.A 

 

ABSTRACT 
 This study was carried out to determine changes in some physiological parameters of male Nubian goat's kids 

male fed diet supplemented with Natron salts and Minerals block,where a total of 40 Nubian goat's kids male 

(5-7 month old) were used. They were divided into four equal groups and each randomly allocated to diet 

animal block containing different levels of Natron and Mineral block (0%, 1%, 2%; and 1%, respectively). The 

experimental period covered twelve weeks. The physiological data (rectal temperature, pulse and respiration 

rate) were recorded every three weeks until the end of the experiment in the morning (08.00-09.00) before 

feeding, after feeding at midday (01.00-02.00) and in the evening (06.00-07.00). Eight hours after feeding 
(06.00-07.00) Most physiological parameters (rectal temperature and respiratory rate) have shown no 

variations in control and treatment groups, while the pulse rate was higher significantly (P<0.05) in Natron 

(2%) 78.83±0.21 and Minerals block (1%) 79.16±0.19 than that in Control 77.56±0.30 and Natron (1%) 

77.86±0.2per/min respectively. Rectal temperature decrease significantly (P<0.05) 8hrs after feeding in Natron 

1%, where increase in overall and respiration rate in this decrease significantly (P<0.05) 8hrs feeding in 

Natron 1%, while increase significantly (P<0.05) in Natron 2%, control and overall, where the pulse rate 

increase significantly (P<0.05) 8hrs feeding in Natron 1%, Natron 2% and overall. The pulse rate of Natron1% 

was higher in the evening (06.00-07.00) than in morning (08.00-09.00) and at midday (01.00-02.00) and the 

pulse rate of Natron2% was increase at midday and in the evening compared to morning. While Minerals block 

level had high value of pulse rate in the evening than in morning and midday. 
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I. INTRODUCTION  
  Body condition scoring describes the systematic process of assessing the degree of fatness of an animal 

(Gatenby, R. M. (2002), Todd, R. B. (2008). and Addass, P. A. (2011).). The score reflects the plane of nutrition 

on which an animal has been exposed over a reasonable length of time (Stuth, W., et al. 1998). The loin, ribs, 

tail head, brisket, flank, vulva and/or rectum and udder are the important parts of the body used in determining 

the score. Physiologically, the proportion of protein and water of the animal’s bodyweight decrease as it gains 

body condition (NRC. 1996). An animal’s body temperature is the result of the balance between heat produced 
by the basal metabolism and muscular activity of the body the heat lost from the body (Jeffrey, M. B. and 

Michael, M. S. 2010). Rectal, temperatures, Respiration pulse and heart rates, have been used as reliable 

indicators of short time physical stress in animals (Plyaschenko, S. I. and Sidorov, V. T. (1987)., Verstegen, M. 

V. A. (1987), Oladimeji, O.et at1996, and Ayo, J.O, et al.1998). 
The thermal environment is a major factor that can negatively affect goat performance. Increased body 

temperature and respiration rate are the most important signs for heat stress in goat. The increase in body 

temperature is associated with marked reduction in feed intake, redistribution in blood flow and changes in 

endocrine functions that will affect negatively the productive and reproductive performance of the sheep 

(Eltawill and Narendran, 1990).  

http://www.questjournals.org/
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II. MATERIALS AND METHODS 
Experimental Conditions: The present Experiment was carried out under the semi-arid condition of White Nile 

State-Sudan, at the Faculty of Science, University of Bakht Alruda, in Edduiem locality (Latitudes 130 and 290 

North, Longitudes 200 and 320 East) 200 km from Khartoum. 

Animals and Management: Forty male of Sudan Nubian Kids goats at age of 5 -7 months, their average body 

weight was from (6.5 to 12.5kg) were used in this study. Mature animals body weight ranged from 18- 35kg and 

body size 70-75cm at wither height. The animals were housed in shaded goat’s pen; for 14 days on adapt in 

period. They were vaccinated with Ivermectin against endoparasite Ectoparasite 0.2ml per/kg body weight; with 

drawal period. The animals were divided randomly into four groups each of ten animals according to their live 

weight. First groups with average weight 9.70 kg; used as control (zero Natron salt fed). The second group was 

10.10 kg, the third group10.01 kg and the fourth group 10.58 kg they fed different levels of Natron and Mineral 

block (0%, 1%Natron,2%Natron; and 1%Mineral block, respectively).. Feed and water were offered 
approximately at the same time in the morning (08.00-09.00) hr. The food offered was weighed in a single pan 

balance - to the nearest 100g. The food and water were offered in the fodder basins and the remaining amounts 

from the previous day were measured, so that the amounts of food and water consumed were determined. The 

period of this study was eleven or twelve -weeks.  
Physiological Parameters: - Rectal temperature, pulse and respiration rate were recorded every three weeks 

until the end of the experiment in the morning (08.00-09.00) before feeding, and after feeding at midday (01.00-

02.00) and in the evening (06.00-07.00). Rectal temperature was recorded by using digital temperature indicator 

(clinical thermometer) inserted into the rectum for 1 min. The respiration rate was noted down when animal was 

in standing position by observing the movement of flank, ribs and sternum. Pulse rate was measured by hand 

femoral vein for 1 min. 

 

III. RESULTS 
Table (1): Overall some physiological of goat's kids as affected by fed different levels of Natron salts and 

Minerals block supplementation in the morning at 0hr. 

Parameter Control (0%) Natron (1%) Natron (2%) Mineral Block (1%) 

Rectal temperature (Tr) 
o
c 39.08± 0.06

a
 39.43± 0.07

b
 39.21± 0.06

a
 39.10± 0.04

a
 

Respiratoryrate(RR)beats/min

utes 
18.20± 0.22

a
 18.46± 0.27

a
 17.43± 0.31

b
 17.9± 0.26

ab 

Pulse rate (Pr) beats/minutes 77.16± 0.31
a
 76.33± 0.31

ab
 77.13± 0.31

a
 77.30± 0.31

ac 

a,b,c  means in the same row with different superscripts are significantly different from each other (P<0.05).  

 

Table (1) show some physiological of goat's kids as affected by fed different levels of Natron salts and 

Minerals block supplementation (08.00-09.00) at 0hr after feeding. There was significant (P>0.05) variation has 

been observed on rectal temperature, where there was little or no significant (P>0.05) variation has been 

observed on respiratory rate, pulse rate. The mean value of rectal temperature was higher in Natron (1%)than 

that in control and other treatment groups. 

The rectal temperature: Control had rectal temperature ranged from 38.53-39.82 oc with a mean value 

of 39.08± 0.06 oc, Natron 1% had rectal temperature ranged from 38.83-39.9 oc with a mean value of 39.43±0.07 
oc Natron 2% had rectal temperature ranged from 37.89-39.5 oc with a mean value of 39.21± 0.06oc and Mineral 

block 1% had rectal temperature ranged from 38.10-39.7 oc with a mean value of 39.10±0.04oc. 

The respiratory rate: Control had respiratory rate ranged from 16.50-19.53 with a mean value of 18.20± 
0.22, Natron 1% had respiratory rate ranged from 15.83-19.91 with a mean value of 18.46± 0.27, Natron 2% had 

respiratory rate ranged from 16.09-18.95 with a mean value of 17.43± 0.31 and Mineral block 1% had   

respiratory rate ranged from 16.91-19.7 with a mean value of 17.9± 0.26. 

The pulse rate: Control goats had respiratory rate ranged from 75.50-78.53 with a mean value of 

77.16± 0.31, Natron 1% had respiratory rate ranged from 73.83-79.51 with a mean value of 76.33± 0.31, Natron 

2% had respiratory rate ranged from 71.59-78.55 with a mean value of 77.13± 0.31 and Mineral block 1% had   

respiratory rate ranged from 76.49-78.7 6 with a mean value of 77.30± 0.31. 
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Table (2): Overall some physiological of goat's kids as affected by fed different levels of Natron salts and 

Minerals block supplementation at midday after 4hrs. 

Parameter Control (0%) Natron (1%) Natron (2%) Mineral Block (1%) 

Rectaltemperature (Tr) 
o
c 39.29±0.06

a
 39.59±0.05

b
 39.28±0.06

a
 39.09±0.06

c
 

Respiratory rate(RR) beats/minutes 18.30±0.24
a
 18.87±0.22

a
 17.17±0.36

b
 18.20±0.22

a
 

Pulse rate(Pr)    beats/minutes 77.40±0.26 77.27±0.36 78.00±0.26 77.80±0.25 

a,b,c  means in the same row with different superscripts are significantly different from each other (P<0.05). 

          

 The physiological parameters of goat's kids as affected by fed different levels of Natron salts and 

Minerals block supplementation at 4hr (01.00-02.00) after feeding are shown in Table (2). There was significant 

(P>0.05) variation has been observed on rectal temperature and respiratory rate, where there was no significant 

(P>0.05) variation has been observed on pulse rate. The mean value of rectal temperature shows that Natron 

(1%) had higher values than the control and other treatment groups. The respiratory rate was highest in Natron 

(2%), followed by treatment groups (including control) having the least value. 
  The rectal temperature: Control goats had rectal temperature ranged from 38.30-39.80 oc with a mean 

value of 39.29±0.06
 o

c, Natron 1% had rectal temperature ranged from 38.36-39.98
 o

c with a mean value 

39.59±0.05oc Natron 2% had rectal temperature ranged from 37.98-39.75 oc with a mean value of 39.28±0.06oc 

and Mineral block 1% had rectal temperature ranged from 38.40-39.35oc with a mean value of 39.09±0.06oc. 

          The respiratory rate: Control goats had respiratory rate ranged from 17.050-19.34 with a mean value of 

18.30± 0.24, Natron 1% had respiratory rate ranged from 16.03-19.98 with a mean value of 18.87±0.22, Natron 

2% had respiratory rate ranged from 16.39-18.59 with a mean value of 17.17±0.36 and Mineral block 1% had   

respiratory rate ranged from 17.19-19.07 with a mean value of 18.20±0.22. The pulse rate: Control goats had 

respiratory rate ranged from 76.25-78.43 with a mean value of 77.40±0.26, Natron 1% had respiratory rate 

ranged from 75.39-79.01 with a mean value of 77.27±0.36, Natron 2% had respiratory rate ranged from 73.94-

79.55 with a mean value of 78.00±0.26 and Mineral block 1% had   respiratory rate ranged from 76.39-78.96 
with a mean value of 77.80±0.25. 

 

Table (3): Overall some physiological of goat's kids as affected by fed different levels of Natron salts and 

Minerals block supplementation in the evening after 8hrs. 

Parameter Control (0%) Natron (1%) Natron (2%) Mineral Block (1%) 

Rectal temperature (Tr) 
o
c 38.96± 0.10

a
 39.31± 0.11

b
 39.17± 0.08

ab
 39.18± 0.07

ab 

Respiratory rate(RR) beats/minutes 18.00± 0.27
a
 18.76± 0.26

b
 17.66± 0.30

a
 18.40± 0.20

ab 

Pulse rate (Pr) beats/minutes 77.56± 0.30
a
 77.86± 0.27

a
 78.83± 0.21

b
 79.16± 0.19

b 

a,b,c  means in the same row with different superscripts are significantly different from each other (P<0.05). 

          

Table (3) show some physiological of goat's kids as affected by fed different levels of Natron salts and 

Minerals block supplementation (06.00-07.00) 8hrs after feeding. There was little or no significant (P>0.05) 

variation has been observed on rectal temperature and respiratory rate, where there was significant (P>0.05) 

variation has been observed on pulse rate. The mean value of pulse rate was higher in Natron (2%) and Mineral 

block 1% than those in Control and Natron (2%). 

  The rectal temperature: Control goats had rectal temperature ranged from 36.97-39.85 oc with a mean 

value of 38.96± 0.10 oc, Natron 1% had rectal temperature ranged from 38.62-39.88 oc with a mean value39.31± 

0.11oc Natron 2% had rectal temperature ranged from 38.08-39.55 oc with a mean value of 39.17± 0.08oc and 
Mineral block 1% had rectal temperature ranged from 38.10-39.52oc with a mean value of 39.18± 0.07oc. 

          The respiratory rate: Control goats had respiratory rate ranged from 17.65-19.04 with a mean value of 

18.00± 0.27, Natron 1% had         respiratory rate ranged from 16.93-19.48 with a mean value of 18.76±0.26, 

Natron 2% had respiratory rate ranged from 17.09-18.29 with a mean value of 17.66± 0.30 and Mineral block 

1% had   respiratory rate ranged from 17.58-19.21 with a mean value of 18.40± 0.20. 

The pulse rate: Control goats had respiratory rate ranged from 76.56-78.64 with a mean value of 

77.56± 0.30, Natron 1% had respiratory rate ranged from 76.39-79.61 with a mean value of 77.86±0.27, Natron 

2% had respiratory rate ranged from 75.49-79.3with a mean value of 78.83± 0.21 and Mineral block 1% had   

respiratory rate ranged from 77.29-79.76 with a mean value of 79.16± 0.19. 
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Table (4): Overall some physiological of goat's kids of Control (0%), Natron (1%), Natron (2%) and 

Mineral Block (1%), pre and post feeding. 

Parameter Treatment Control(0%) Natron (1%) Natron (2%) Mineral Block (1%) 

Rectal temperature (Tr)
o
c 

 

Pre. feeding 

Post. Feeding 

Overall 

39.08± 0.06
 

39.29±0.90 

39.29± 0.11
a
 

39.43±0.07
A
 

39.28±0.09
B 

38.96± 0.10
b
 

39.21±0.06 

39.23±0.07 

39.17± 0.08
a
 

39.10± 0.04
 

39.14±0.06 

39.18± 0.07
a
 

Respiratory rate(RR) 

beats/minutes 

 

Pre. feeding 

Post. Feeding 

Overall 

18.20± 0.22
A 

18.51±0.26
B 

18.72± 0.27
a 

18.46± 0.27
A 

18.28±0.26
B 

17.66± 0.30
b 

17.43± 0.31
A 

17.78± 0.28
B 

18.40± 0.20
b
 

17.93± 0.26
 

17.10± 0.25
 

18.00± 0.27
b 

Pulse rate (Pr) beats/minutes 

 

Pre. feeding 

Post. Feeding 

Overall 

77.16± 0.31
 

77.48± 0.28
 

77.56± 0.30
a
 

76.33± 0.31
A 

78.06± 0.28
B 

78.83± 0.21
b
 

77.13± 0.31
A 

77.93± 0.29
B 

77.86± 0.28
a
 

77.30± 0.31
 

78.48± 0.48
 

79.16± 0.19
b 

A, B means in the same column with different superscripts are significantly different from each other (P<0.05).  

 a,b,c,d  means in the same row with different superscripts are significantly different from each other (P<0.05). 

          

The Overall some physiological of goat's kids of Control (0%), Natron (1%), Natron (2%) and Mineral 

Block (1%), pre and post feeding are shown table (4), showed variation in control and treatment groups except 
Mineral Block. Rectal temperature decrease significantly (P<0.05) 8hrs after feeding in Natron 1% and overall. 

Respiratory rate increase significantly (P<0.05) 8hrs feeding in control and Natron 2%, where decrease in 

Natron 1%. The pulse rate increase significantly (P<0.05) 6hrs feeding in Natron 1%, Natron 2% and overall. 

  

Table (5): Overall some physiological of goat's kids as affected by fed different levels of Natron salts and 

Minerals block supplementation in the morning, at midday and in the evening. 

Parameter morning midday evening 

Rectal temperature (Tr)
o
c                                    0% 

                                                                                1% 

                                                                                2% 

                                                                               1% 

39.08± 0.06
a 

39.43± 0.07
a 

39.21± 0.06
 

39.10± 0.04 

39.29± 0.06
ab 

39.59± 0.05
ab 

39.28± 0.06
 

39.09± 0.06 

39.29± 0.11
b
 

38.96± 0.10
b
 

39.17±0.08
 

39.18± 0.07
 

Respiratoryrate(RR beats/minutes                     0% 

                                                                                1% 

                                                                                2% 

                                                                                1% 

18.20± 0.22
 

18.46± 0.27
 

17.43± 0.31
 

17.93± 0.26 

18.30± 0.24
 

18.90± 0.21
 

17.16± 0.36
 

18.20± 0.22 

18.72±0.27 

17.66±0.30 

18.40±0.20 

18.00± 0.27
 

Pulse rate (Pr) beats/minutes                             0% 

                                                                                1% 

                                                                                2% 

                                                                               1% 

77.16± 0.31
 

76.33± 0.31
a 

77.13± 0.31
a 

77.30± 0.31
a
 

77.40± 0.26
 

77.29± 0.35
b 

78.00± 0.26
b 

77.80± 0.25
a
 

77.56± 0.30 

78.83± 0.21
c

 

77.86± 0.28
b

 

79.16± 0.19
b 

a,b,c  means in the same row with different superscripts are significantly different from each other (P<0.05). 

 

Table (5) showed some physiological of goat's kids as affected by fed different levels of Natron salts 

and Minerals block supplementation after 0hr, 4hrs and 8hrs. The mean values of little Parameters of treatment 

groups (including control) increased significantly (P<0.05) during the morning 0hrs, midday 4hrs and the 

evening 8hrs, where most of them showed no significantly (P<0.05) during the day. The pulse rate of treatment 

supplementation levels increased significantly at midday and in the evening, while the rectal temperature and 

the respiratory rate showed no significantly at all day. 

 

IV. DISCUSSION 
The result in table (1) show some physiological of goat's kids as affected by fed different levels of 

Natron salts and Minerals block supplementation pre feeding at 0hr (08.00-09). These results have shown that 

there are variations in some physiological parameter of goat's kids in control and treatment groups, while there 

are no variations in other physiological parameter of goat's kids. The rectal temperature was higher significantly 

(P<0.05) in Natron (1%) 39.43±0.07than that in Control 39.08±0.06, Natron (2%)39.21±0.06 and Minerals 

block (1%)39.10±0.04 respectively. There was no significant (P<0.05) variation has been observed in 

respiratory rate and pulse rate for Control and treatment groups. The values of rectal temperature, respiratory 

rate and pulse rate fall within normal range reported as (39-40.50 ,15-30 and 70-100) of goats (Peter G. and 

Peter D.2002). 
          table (2) show some physiological of goat's kids as affected by fed different levels of Natron salts and 

Minerals block supplementation 4hr after feeding (01.00-02.00). The rectal temperature and respiratory rate 

have shown variations in control and treatment groups. The pulse rate showed no variations in control goats and 

treatment groups. The rectal temperature was higher significantly (P<0.05) in Natron (1%) 39.59±0.05 and 

Minerals block (1%) 39.09±0.06 than that in Control 39.29±0.06 and Natron (2%) 39.28±0.06 respectively, the 

rectal temperature was constant and fell within the normal range for sheep and goats 3260 o
c to 39.60 

o
c(Aye,2007). the respiratory rate of Natron (2%) had significantly lower (P<0.05) values than those of Control 

and other treatment groups. But mean values of respiratory rate for Control and other treatment were lower than 
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that of 17.70-20.10 per /min as reported by HALA. (2015). 

table (3) show some physiological of goat's kids as affected by fed different levels of Natron salts and 

Minerals block supplementation 8hr after feeding (06.00-07.00). Most physiological parameter (rectal 
temperature and respiratory rate) have shown no variations in control and treatment groups, while the pulse rate 

showed variations in control goats and treatment groups. The pulse rate was higher significantly (P<0.05) in 

Natron (2%) 78.83±0.21 and Minerals block (1%) 79.16±0.19 than that in Control 77.56±0.30 and Natron (1%) 

77.86±0.2per/min respectively. Bianca and Kunz (1978) found that Saanen goats exposed to high environmental 

temperature increased their respiration rate tenfold from 26 to 261 breaths/min. Normal body temperature, 

respiration and pulse rates of Saanen goats in their comfort zone were recorded as 38.8°C, 25.3 breaths/min and 

94 beats/min, respectively. The Saanen is particularly sensitive to strong sunlight and for this reason it is often 

continuously stall-fed in the tropics (Devendra.1987). Rectal temperature, pulse and respiration rates are 

important indicators of thermal balance and might be used to evaluate the impact of heat stress (Spiers et al., 

2004). In all farm animals, only goats can maintain their rectal temperatures below 38.5°C, which is considered 

normal (Devendra, 1987; Avendano-Reyes et al., 2006). Their basal respiration rate is about 25-30 breaths per 
min (Silanikove, 2000) and basal pulse rate is about 65-80 beats per min (Devendra, 1987).  

table (4) shows Rectal temperature, Respiratory rate and pulse rate of goat's kids in Control (0%), 

Natron (1%), Natron (2%) and Mineral Block (1%), pre and post feeding. They were variation in control group 

and treatment groups. Rectal temperature decrease significantly  

(P<0.05) 8hrs after feeding in Natron 1%, where increase in overall. Ogebe et al. (1996) reported that, 

as temperature increased; less time was spent consuming food, probably to minimize or curtail body heat 

production and to keep the body cool. Marai et al., (1997) and Fahmy (1994) reported that heat stress increased 

both skin and rectal temperatures in goats. Hirayama and Katoh (2004), reported that, time spent eating in the 

heat treatment was the highest, while ruminating time was the lowest.  

The respiration rate in this study decrease significantly (P<0.05) 8hrs feeding in Natron 1%, while 

increase significantly (P<0.05) in Natron 2%, control and overall. The present respiration rates were in 

agreement with the range (17.17-20.10 beat/min) of goats, which reported by(HALA2015).Habeeb et al, (1992) 
reported that respiration rate can be elevated through heat stress in goats. 

The pulse rate in this study increase significantly (P<0.05) 8hrs feeding in Natron 1%, Natron 2% and 

overall. Many earlier workers reported that there are variations dueto water restriction in rectal temperature, 

respiration and pulse rate in small ruminants (Purohit et al.,1972, Singh et al.,1976; Kaushish et al.,1976 and 

Rajkhowa and Hazarika, 2000). 

Table (5) showed some physiological of goat's kids as affected by fed different levels of Natron salts 

and Minerals block supplementation in the morning at 0hr (08.00-09.00), in the midday at 4hrs (01.00-02.00) 

and in the evening at 8hrs (06.00-07.00). The mean values of little Parameters of treatment groups (including 

control) increased significantly (P<0.05) during the day, where most of them showed no significantly (P<0.05) 

during the day. the rectal temperature and the respiratory rate showed no significantly at all day. The pulse rate 

of Natron1% was higher in the evening (06.00-07.00) compared to morning (08.00-09.00) and at midday 
(01.00-02.00). While the pulse rate of Natron2% was higher at midday and in the evening compared to morning. 

Minerals block had high value of pulse rate in the evening compared to morning and midday. M. M. Alam et al 

(2011) reported that the respiration rate tended to increase with 4hour heat stress, was increased with 8hour heat 

stress compared to the control group. During summer, respiration rate is higher than in winter for 

goat(Fahmy,1994). Ismail et al., (1995) reported that the pulse rate of goat was significantly higher during 

summer than in winter. 

   

Summary: - 

1- Different levels of Natron salt and Minerals block supplementation fed to goat's kids had   significant   

changes on   rectal temperature, respiratory rate and pulse rate.                                                            

2- The pulse rate was higher in Natron (2%) and Mineral block 1% than in Control and Natron (2%) 8hours 

after feeding. 
3-The pulse rate was increase significantly (P<0.05) 8hours after feeding in Natron 1%, Natron 2% and overall 

compared to 0hours before feeding. 

4- After feeding the respiratory rate increase significantly (P<0.05) in control and Natron 2% and overall 

compared to before feeding. 

5- The pulse rate of Natron1% was higher in the evening (06.00-07.00) than in morning (08.00-09.00) and at 

midday (01.00-02.00). 

6-While the pulse rate of Natron2% was increase at midday and in the evening compared to morning. 

7- Minerals block level had high value of pulse rate in the evening than in morning and midday. 
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