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ABSTRACT 

 

The transition period defined as the period from 3 weeks prior to calving to 3 weeks after calving which is 

considered the most critical phase and the most stressful period of lactation cycle, however there is insufficient 

available data reflecting changes in this period in buffaloes. The present study aimed to monitor the changes in 

the metabolic profile during pre and postpartum period of highly producing dairy buffaloes as well as their 

relationship to herd management. This study was conducted on 10 highly producing Egyptian buffaloes, 

Ismailia, Egypt. A total number of 110 blood samples were obtained from all animals (eleven samples per each 

animal) at -4
th

 , -3
rd

 , -2
nd

, -1
st
  weeks, at calving time (0) and at +1

st
 ,+ 2

nd
 , +3

rd
 ,+4

th
 ,+5

th
 and +6

th
  week and 

analyzed for plasma glucose level and serum total proteins, albumin, globulins, urea, triglycerides, total 

cholesterol, HDL-C, LDL-C, VLDL, BHBA, AST and ALT. The results showed a highly significant increase in 

serum urea level at calving time and entire postpartum period. Also the glucose level showed a highly significant 

increase at calving time only and a highly significant decrease in the post-partum period. On the other hand,the 

later findings were accompanied by a non-significant change of beta-hydroxy butyric acid serum level. The 

Lipid profile, ALT and AST showed a non-significant changes during the entire periods of study. The results 

draw attention to explanation of the blood metabolic profile in the assessment of food status of buffaloes and 

ensuring good health in very demanding physiological states in addition, give some indication that buffaloes are 

more resistance to post-parturient metabolic disorder. 
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INTRODUCTION 

 

The transition period for a dairy cow defined as the 

period from 3 wk. prepartum to 3 wk. postpartum 

(Elliot Block, 2010; Ian and Peter, 2010 and Huawei 

et al., 2013). This period characterized by 

physiological, metabolic, and nutritional changes 

(Drackley, 1999 and Gerardo et al., 2009) due to 

marked changes in the endocrine status of the animal 

to support late gestation and the onset of milk 

synthesis along with a gradual decline in dry matter 

intake that starts 2–3 weeks prepartum, an abrupt 

increase in nutrient demand with initiation of 

lactation results in negative energy balance 

(Castaneda et al., 2009). 

 

Transition period considers a turning point in the 

productive  cycle  of the cow from one lactation to the 
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next (Bauman and Currie 1980). The means in which 

these changes occur and how they are managed are of 

great importance as they are closely linked to 

lactation performance, clinical and subclinical 

postpartum diseases, and reproductive performance 

that can significantly affect profitability (LeBlanc et 

al., 2006).  

 

Water buffalo (Bubalus bubalis) supports a 

significant share of global milk production and is the 

major milk producing animal in several countries. 

They are classified into two subspecies: the river 

buffalo and the swamp buffalo (FAO, 2016). The 

water buffalo have the ability to adapt to the hot 

climates and swampy lands; therefore, water 

buffaloes have special importance in milk and meat 

production in the valley of the River Nile in Egypt 

(Abd Ellah et al., 2013). 

 

The metabolic profile has been reported to provide a 

method to monitor animal health during this critical 

period with the main purpose to predict a herd’s 

susceptibility to production diseases (Kevin and 

Ellen, 2012). The importance of the transition period 
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in dairy cattle has been highlighted in several review 

articles (LeBlanc et al., 2006 and T. Roberts et al., 

2012). While, there is lack of the published literatures 

dealing with this critical period in buffaloes. 

Therefore, this study was designed tomonitor the 

changes in the metabolic profile during pre and 

postpartum period of highly producing dairy 

buffaloes as well as their relationship to herd 

management. 

 

MATERIALS and METHODS 

 

1. Animals and management 
The present study was carried out in on 10 highly 

producing Egyptian dairy buffaloes (6 to 7 years old) 

starting from February 2014 up to June 2014 in 

Ismailia Governorate, Egypt. The average body 

condition score (BCS) of buffaloes was 4.03 ± 0.08, 

her average body weight was 476 ± 5.86 kg and her 

average daily milk yield was 12.25± 0.22 kg per 

animal. Animals were examined carefully and 

inspected during this transition period for presence of 

any abnormal clinical signs and for evidence of any 

metabolic diseases. Buffaloes during the period of 

study were kept together under open half shelter 

system and fed on a mixture of formulated 

concentrate diet (15.5 % CP) and roughage, the 

concentrate consisted of 35% yellow corn, 12.5% 

cotton seed meal, 18% corn gluten feed (16% CP), 

15% soybean meal, 15% beet, 1.5% sodium 

bicarbonate, 1.5% lime stone and 1.5% sodium 

chloride. Rice straw, minerals and vitamin block and 

tap water were available all time. Buffaloes were fed 

concentrate diet three times daily and their amount 

was differ according to her productive status where 

the amount for late pregnant animal was 8 kg daily 

while for early lactation was 15 kg daily per 

individual animal, buffaloes were milked automatic 

three times daily.  

 

2. Sampling: 
A total number of 110 blood samples were obtained 

from all animals (eleven samples per each animal) at -

4
th

 , -3
rd

 , -2
nd

, -1
st
  weeks, at calving time (0) and at 

+1
st
 ,+ 2

nd
 , +3

rd
 ,+4

th
 ,+5

th
 and +6

th
  week. Samples 

were transported in ice box within 1 hour from 

collection to the research laboratory at department of 

Internal Animal Medicine, Faculty of Veterinary 

Medicine, Suez Canal Universality, Egypt. 

 

Paired blood samples were collected from jugular 

vein into vacutainer tubes from all buffaloes under 

the study; the first blood sample was collected in 10 

mL dry, clean and sterilized disposable vacutainer 

plain tubes and used for obtaining serum and the 

second blood sample was collected in 3 mL clean and 

sterilized disposable vacutainer tubes containing 

sodium fluoride for estimation of blood glucose level. 

Samples were allowed to clot for 30 to 60 minutes, 

then centrifuged at 3000 rpm for 20 minutes and a 

clear, non-hemolyzed sera were collected and divided 

into 4 equal parts in eppendorf tubes then stored at -

20°C until used for the biochemical analysis (Coles, 

1986). 

 

3. Biochemical analysis:  

Estimation of total protein (TP), albumin (ALB), 

urea, glucose, triglycerides (TG), total cholesterol 

(TC), high density lipoprotein (HDL-C), low density 

lipoprotein (LDL-C) concentrations, aspartate amino 

transferees (AST) activity, alanine aminotransferase  

(ALT)  activity were estimated calorimetrically by 

using reagent test kits supplied commercially by 

Diamond company-Egypt, while, Beta-hydroxy 

butyric acid (BHBA) was measured calorimetrically 

by using reagent test kits supplied by Ben company-

Italy (Young, 2001). Globulins was calculated as the 

difference between the total protein and albumin. 

Very low density lipoprotein (VLDL-c) was 

calculated as one-fifth of the concentration of 

triglycerides (Friedwald et al., 1972).  

 

4. Statistical analysis: 
The metabolic profile data were presented as 

Mean±SD and analyzed statistically using one-way 

analysis of variance (ANOVA); Comparison between 

pre and post-partum period was carried out using 

paired T-Test. in all cases, difference were considered 

significant if P ≤ 0.05. All statistical analysis was run 

through SPSS (version, 20) for windows according to 

Levesque (2007). 

 

RESULTS 

 

There is a lack of research worldwide dealing with 

metabolic profiles of transition period in buffaloes. 

According to our knowledge, this is one of little 

studies conducted on buffaloes. 

 

As shown in Table 1, the data of 10 highly producing 

dairy buffaloes revealed that there were a highly 

significant increase in the mean value of serum urea 

level (P < 0.01) and a significant increase in the mean 

value of total protein (P ≤ 0.05) in postpartum period 

compared with prepartum period, while there were a 

non-significant difference in the mean values 

Albumin. Also a highly significant increase of serum 

urea level (P < 0.01) at calving time and in 

postpartum period in this study was recorded (Table 

2; Figure 1).  

 

Concerning with plasma glucose concentration, it 

showed a non- significant change during transition 

period (Table 1), but a highly significant 

hyperglycemia (P < 0.01) at calving time only with a 

highly significant hypoglycemia (P <0.01) in the 

post-partum period was also observed (Table 2; 

Figure 2); while serum level of beta-hydroxy butyric 

acid showed non-significant changes between pre and 

postpartum periods in addition to a non-significant 
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reduction on 2
nd

 week postpartum compared with 5
th

; 

6
th

 week postpartum, 1
st
 week prepartum and at 

calving time. (Tables 1 & 2). 

 

Lipid profile of the investigated buffaloes during the 

transition period showed a non-significant changes 

between pre and postpartum period (Table 1), but 

there was a significant increase (P ≤ 0.05) in both 

levels of Triglycerides and VLDL on 2
nd

 week 

postpartum compared with 1
st
; 2

nd
; 3

rd
 week 

prepartum, 3
rd

; 4
th

 week postpartum and at calving 

time (Table 2). Both Total cholesterol and HDL-c 

have the same pattern of change as their levels 

showed a gradual decline from 4
th

 week prepartum till 

reach their lowest level at calving time then began to 

increased again till reached their highest level on 5
th

 

week postpartum (Table 2), while LDL-c showed a 

non-significant difference between all weeks in the 

pre and post-partum period (Table 2). 

 

Concerning with liver enzyme, the mean values of 

ALT and AST revealed a non- significant difference 

between pre and postpartum period and during the 

transition periods (Table 1). 

 

Table 1: Mean values ± S.E of metabolic profile at transition period in Egyptian buffaloes. 
 

P-value Post-partum Pre-partum 
         Time of samples 

Analytes 

0.054
* 

8.03 ± 0.13 7.50 ± 0.17 Total protein (g /dL)  

0.195
 NS 

 3.29 ± 0.09 3.45 ± 0.06 Albumin (g / dL) 

0.794
 NS

 4.74 ± 0.12 4.04 ± 0.20 Globulin (g / dL) 

0.475
 NS

 0.74± 0.03 0.91 ±0.07 A / G ratio 

0.001
**

  52.33 ± 4.15 27.05 ± 1.85 Urea (mg / dL) 

0.102
 NS

 69.93 ± 2.45 75.4 ± 2.45 Glucose (mg / dL) 

0.833
 NS

 20.41 ± 0.59 20.56 ± 0.46 BHBA (mg / dL) 

0.261
 NS

 20.61 ± 3.39 17.09 ±2.53 
Triglycerides 

(mg / dL) 

0.151
 NS

 83.84 ± 5.66  73.33 ± 8.34 
Total cholesterol 

(mg / dL) 

0.320
 NS

 55.83 ± 5.09 49.95 ± 5.49 HDL-c (mg / dL) 

0.103
 NS

 8.06 ± 0.14 7.55 ± 0.16 LDL-c (mg / dL) 

0.262 
NS

 4.12 ± 0.68 3.42 ± 0.51 VLDL (mg / dL) 

0.416 
NS

 24.73 ± 0.78 23.80 ± 1.56 ALT (U / L) 

0.903
 NS

 86.66 ± 3.62 87.20 ± 2.84 AST (U / L) 
 

NS: Non-significant (P <0.05), *: Significant (P ≤ 0.05). **: Highly significant (P < 0.01) 

 

 
 

Figure 1: Serum urea level of Egyptian buffaloes during the transition periods. 



 

Assiut Veterinary Medical Journal                                                     Assiut Vet. Med. J. Vol. 62 No. 150 July 2016, 75-81  

 

78 

 
 

Figure 2: Plasma glucose concentration of Egyptian buffaloes during the transition periods. 

 

Table 2: The mean values ± S.E of serum metabolic profile during the transition period in Egyptian buffaloes. 
 

Analytes 
Time of samples (weeks)  

P-

value -4 -3  -2 -1 0 +1 +2 +3 +4   +5 +6 

Total 

protein 

 (g / dL) 

7.6 a± 

0.22 

7.6a± 

0.22 

7.4a± 

0.21 

7.4 a± 

0.35 

7.4a± 

0.2 

7.6 a ± 

0.2 

7.8a ± 

0.33 

8.8 a ± 

0.8 

8.8 a ± 

0.9 

7.8a± 

0.33 

7.4a± 

0.21 

0.41 

Albumin 

(g /dL) 

3.7 a ± 

0.16 

3.2 bc± 

0.08 

3.4 abc 

± 0.05 

3.3 abc± 

0.2 

3.2 abc 

±0.1 

3.02 c 

± 0.2 

3.2 abc 

± 0.1 

3.2 abc 

± 0.1 

3.5 ab± 

0.3 

3.2 abc 

± 0.1 

3.5ab± 

0.14 

0.18 

Globulin 

(g /dL) 

3.9 a± 

0.3 

4.4 a± 

0.2 

3.9 a± 

0.2 

4.1 a± 

0.5 

4.3 a± 

0.3 

4.6 a± 

0.1 

4.6 a± 

0.4 

5.5 a± 

0.8 

5.3 a± 

0.9 

4.5 a± 

0.3 

3.8 a± 

0.2 

0.32 

A / G 

ratio 

1.01 a± 

0.12 

0.75a± 

0.1 

0.91a

± 0.06 

0.96 a± 

0.2 

0.8a± 

0.1 

0.66 a 

± 0.1 

0.69a± 

0.1 

0.64a± 

0.1 

0.78 a± 

0.1 

0.73 a 

± 0.1 

0.91 a 

± 0.1 

0.19 

Urea (mg / 

dL) 

28.6e± 

3.21 

28.9 e 

± 2.40 

25.2 e 

± 1.07 

25.2e± 

2.19 

41.2 cd 

± 3.2 

45.8 bc 

± 4.84 

56 ab ± 

5.33 

58.8 a 

± 4.01 

48.4abc 

± 3.56 

53 abc± 

4.84 

52 abc± 

5.35 

0.000 

Glucose 

(mg / dL) 

74.2b± 

1.77 

76.8b± 

3.87 

74.6b 

± 2.32 

76 b ± 

8.05 

98.6a± 

3.73 

68.4b± 

5.23 

68.6 b 

± 4.12 

72.8 b 

± 5.07 

67.6b± 

3.76 

72b± 

3.48 

70.2b± 

2.40 

0.003 

BHBA 

(mg/dL) 

20.8 abc± 

1.17 

19.4 bc± 

0.27 

 20.3 abc ± 

0.57 

21.9 ab 

± 0.77 

21.7 ab 

± 0.7 

20.2 abc ± 

0.29 

18.2 c 

± 0.84 

20.2 abc   

± 0.41 

19.6 bc 

± 1.12 

21.7 ab 

± 0.91 

22.4 a 

± 1.46 

0.10 

Triglyce

rides 

(mg /dL) 

18.7 ab± 

2.64 

15.7 b 

± 2.39 

16.5 b 

± 2.03 

17.4 b± 

2.52 

15.1 b 

± 2.17 

19.2 ab 

± 1.42 

27.9 a 

± 4.41 

18.3 b 

± 2.90 

15.9b± 

2.45 

20.8 ab 

± 3.63 

21.4 ab 

± 4.45 

0.30 

T. 

Cholesterol 

(mg /dL) 

76.5abc

± 7.40 

 74.4 bcd± 

7.69 

73.4bcd ± 

6.61 

69.1 bcd 

±9.45 

49.7 d 

± 8.06 

59.3 cd 

± 5.26 

72.2bcd

± 2.76 

79.1 abc   

± 7.8 

91.5 ab 

± 9.94 

100.8a

± 8.07 

99.9 a 

± 9.36 

0.003 

HDL-c 

(mg /dL) 

52.4 bc± 

4.17 

50.8 bc± 

6.21 

 49.4 bcd 

± 4.51 

47.2 cd± 

5.72 

33.2 d 

± 2.93 

42.6 cd 

± 5.13 

46.2 cd 

± 3.32 

53.8 abc   

± 6.32 

57.2 abc   

± 6.44 

69.8 a 

± 7.49 

65.4 ab 

± 5.75 

0.009 

LDL-c 

(mg /dL) 

7.6 a ± 

0.22 

7.8 a± 

0.18 

7.4 a ± 

0.22 

7.4 a ± 

0.36 

7.6 a± 

0.2 

7.6 a± 

0.22 

7.8 a± 

0.33 

8.8 a± 

0.82 

8.8 a ± 

0.99 

7.8 a± 

0.33 

7.6 a± 

0.22 

0.50 

VLDL 

(mg /dL) 

3.7 ab ± 

0.52 

3.1b± 

0.47 

3.3 b 

± 0.41 

3.5 b± 

0.51 

3.1 b 

±0.4 

3.8 ab 

± 0.3 

5.6 a± 

0.88 

3.6 b ± 

0.6 

3.2 b± 

0.49 

4.2 ab 

± 0.7 

4.3 ab 

± 0.8 

0.30 

ALT (U / 

L) 

23.6 abc± 

1.87 

24 abc± 

2.15 

 24.2 abc ± 

1.11 

24 abc± 

1.33 

21.8 c 

± 0.52 

21.4 c 

± 0.45 

24 abc± 

1.02 

24.6 abc   

± 1.34 

25 abc± 

1.02 

26 ab 

±1.69 

27.4a± 

0.60 

0.22 

AST (U / 

L) 

77.4 b 

± 3.26 

90 ab ± 

4.15 

91.2 a 

± 1.96 

90.2 ab 

± 5.01 

80.6 ab 

± 2.7 

90 ab ± 

4.49 

88 ab ± 

4.44 

80.6 ab 

± 4.11 

85.2 ab 

± 5.03 

92.8 a 

± 4.18 

83.4 ab 

± 3.76 

0.25 

Means carrying different superscripts in the same raw are significantly different at (P ≤ 0.05) or highly significantly different 

at P < 0.01). 
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DISCUSSION 

 
Analysis of metabolic profile of the investigated 

buffaloes revealed that there were a highly significant 

increase in the mean value of serum urea level with a 

significant increase in the mean value of total protein 

in postpartum period compared with prepartum 

period, while there were a non-significant difference 

in the mean values Albumin. This results was 

contradicted with data obtained by Neama (2015) in 

buffaloes however, the later study used animals with 

different physiological state, but coincided with result 

of Antunovic et al. (2011) in sheep. 

 

It has been well known that TP, Alb, UREA levels 

are indicators of sufficient protein intake from diets 

(Toharmat et al., 1999). Albumin is not a long-term 

indicator of protein intake because of its relatively 

short half-life in the blood. On the other hand, UREA 

level is a good indicator of long term intake of dietary 

protein (Toharmat et al., 1999 and Kida, 2003), A 

highly significant increase of serum urea level (P < 

0.01) at calving time and in postpartum period in this 

study can be explained due to excess dietary protein 

intake in postpartum period which raises the 

metabolic activity of hepatic microsomes which 

favors the transformation of alimentary ammonia into 

urea (Giuseppe et al., 2006).  

 

Concerning with plasma glucose concentration, the 

increased plasma level of glucose at time of 

parturition was attributed to the gluconeogenic effect 

of epinephrine and cortisol because of the excitement 

and stress associated with parturition (Gerardo et al., 

2009), while the recorded hypoglycemia in the 

postpartum period was attributed to insufficient 

production of propionate from the low dry matter 

intake during the early postpartum period (Chandra et 

al., 2013), also the transient fall in glucose levels in 

the early stage of lactation can be interpreted due to 

withdrawal of large amount of blood glucose by the 

mammary gland for the synthesis of milk lactose 

(Neama, 2015). Moreover, serum level of beta-

hydroxy butyric acid showed non-significant changes 

between pre and postpartum periods which is 

contradicted with the results obtained by (Gerardo et 

al., 2009) and may be attributed to increase dry 

matter intake during postpartum which decrease the 

incidence of negative energy balance (Mark et al., 

2004). 

 

The increased concentration of Triglycerides and 

VLDL on 2
nd

 week postpartum may be attributed to 

negative energy balance occurred postpartum which 

leads to increase non-estratified fatty acid (NEFA) 

which be re-esterified by the liver into triglycerides 

and exported as very low density lipoproteins 

(VLDL), an important metabolic response is to 

mobilize triglycerides (TG’s) from adipose tissue to 

be accumulated in liver (Teama and Gad, 2014) and 

(Ghada et al., 2015). These changes did not last long 

as animal adapteditself, therefore the postpartum fatty 

liver did not occur and this reflected in the level of 

BHBA. That is why we had not noticed any 

significant changes. 

 

The increased concentration of total cholesterol and 

HDL-c in postpartum weeks was ascribed to lipid 

catabolism from reserves (Cernescu et al., 2010) 

furthermore, Neama (2015) reported that the higher 

level of total cholesterol with advancement of 

lactation was a physiological adjustment to meet the 

lactation requirements. Meanwhile the hormonal level 

of estrogen along with thyroxin played a vital role in 

reducing the cholesterol levels during pregnancy 

(Hagawane et al., 2009). 

 

ALT and AST are enzymes that indicate liver cell 

damage. In this study, the mean levels of both 

enzymes were non-significantly changed that 

revealed there was no liver cell damage occurred 

during transition period (Castaneda-Gutierrez et al., 

2009). 

 
CONCLUSION 

 
The metabolic profile is a beneficial means that has 

progressed over time. This progression or adaptation 

is very important to be consider for changes in 

feeding management and animal genetics. The 

present data disagree with the most data obtained 

from cattle in transition period. From these study, it 

could be concluded that the Egyptian buffalo has the 

ability to adapt itself on the change of physiological 

state and therefore it is less susceptible for incidence 

of post parturient disease. More studies are needed to 

validate our findings.  
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أطنايي  يعنا اىن٘لاإة ٗاىحنٚ جعحلنز اىَزلأينة اهمينز إَٔينة ٗأمينز  3أطنايي  بلنو اىن٘لاإة  ىنٚ  3عيٚ اّٖا اىفحزة ٍنِ  جعزف اىفحزة الاّحقاىية

اىحغيزات في ٕذٓ اىفحزة في اىجاٍ٘ص ىنذىل ٕنافث  ٗىنِ ْٕاك عاً مفاية ىيلياّات اىَحالأة اىحٚ جعنض اىفحزات اىحزجة ٍِ إٗرة اىحلائ

اىاراطة  ىٚ رصا اىحغييزات في جشنيو اىحَييو اىغذائي خلاه فحزة ٍا بلو ٗيعا اى٘لاإة فٚ اىجاٍ٘ص اىحلاب عناىٚ الاإرار ٗمنذىل  ٕٓذ

ة يجَٖ٘رية ٍصز اىعزيية ٗجٌ ججَي  يييجاٍ٘طات عاىية الاإرار يالاطَاع 01جٌ اجزاء ٕذٓ اىاراطة  عيٚ عاإ  علابحٖا  ياإارة اىقطي .

عيْنات بلنو اىن٘لاإة يَعناه عيْنة منو اطنل٘  ٗعْنا  4عيْنة ٍنِ منو لأين٘اُ   00عيْة إً ٍِ جَي  اىحي٘اّنات ي٘ابن   001اجَاىٚ عاإ 

اىنيني   اىنشلاه   عيْات يعا اى٘لاإة ي٘اب  عيْة مو اطل٘ ( ٗجٌ جحيييٖا ىَظح٘ٙ اىجي٘م٘س فٚ اىللاسٍا ٍٗظح٘يات اىلزٗجيِ 6اى٘لاإة ثٌ 

ٍنْففط اىنيافنة  اىلنزٗجيِ  اىلنزٗجيِ اىنإْٚ عناىٚ اىنيافنة  اىلزٗجيِ اىإْٚ اىجي٘يي٘ىيِ  اىي٘ريا  اىإُ٘ اىيلاثية  اىن٘ىظحزٗه اىنيي 

ٍظح٘ٙ  أظٖزت اىْحائج سياإة ٍعْ٘ية عاىية في ٍْففط اىنيافة جاا لأَط ييحا ٕيارٗمظي ي٘جيزيل ٗاّشيَات اىنلا فٚ اىظيزً. اىإْٚ

مَا أظٖز ٍظح٘ٙ اىجي٘من٘س سيناإة ٍعْ٘ينة ملينزة فني ٗبنث اىن٘لاإة فقن    اىي٘ريا في اىاً في ٗبث اى٘لاإة ٗفحزة ٍا يعا اى٘لاإة يأمَيٖا.

ٍِ ّالأية أخزٙ  ٗبا رافق ٕذٓ اىْحائج في ٗبنث لالأنق عنِ جغيينز مينز ٍيحن٘ظ ٍنِ ٍظنح٘ٙ  ٗاّففاض ٍعْ٘ٙ في فحزة ٍا يعا اى٘لاإة.

ٕيارٗمظي ي٘جيزيل ٗايعا اظٖزت جحييو ص٘رة اىإُ٘ ٗاّشيَات اىنلا جغييزات ميز ٍيح٘ظة خلاه فحنزات ماٍينة ٍنِ -لأَط اىليحا

 ٗظنَاُ صنحة جيناة فني اى نزٗف اىْحائج جيفث الاّحلآ  ىٚ إَية يياّات اىحَييو اىغذائٚ فني جقينيٌ لأاىنة اىغنذاء فنٚ اىجناٍ٘ص اىاراطة.

ٚ ذىل  جعطني يعنط اىَرانزات اُ اىجناٍ٘ص ٕني أمينز ٍقاٍٗنة لاظنطزاب اىحَيينو اىغنذائي فني اىفظي٘ى٘جية اىصعلة جاا يالإظافة  ى

 ٍزلأية ٍا يعا اىَفاض.
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