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Abstract

The present study was conducted in the laboratory of food science Department-College of 

Agriculture- University of Tikrit. It involved microbial and health evaluation of energy drinks in 

Iraqi markets. The aim of the study was to estimate the concentrations of some heavy elements in 

the types of the studied beverages, to determine the overall numbers of the microbial pollutants, and 

to indicate the influence of the estimated of heavy metals in the beverages upon physiological and 

biochemical properties on the rabbits as laboratory animals. Beside the appreciation of the bacterial 

isolates in the intestine of animals to the extent its balance.Four samples for the most prevalent and 

desired beverages by the consumers from different origins were collected by ten cans for each 

type.The results showed that the pH values of the energy drinks Redbull, Bison, Power and TNT, 

were 3.9, 3.6, 4.0 and 3.8, respectively, also the results showed that the concentration of the heavy 

elements in the energy drinks are within the permitted limits according to GSO for energy drinks. 

Four types of anaerobic and optional anaerobic bacteria were sacked from the studied beverages as 

Clostridium difficile Clostridium perfringens Staphylococcus aureus , Lactobacillus sakeii There 

was no significant difference in the relative weight for the heart, spleen, kidney and liver in the 

groups that was given energy drinks for different concentrations. The blood criteria cleared that the 

oral dosage of drinks had caused a decline moral in the WBCs, RBCs, Hb, PCV and MCHC. While 

there was a rise in the rate of legal size of MCV and MCH pellet compared with the value in animal 

control group. The impact of oral dosing of drinks was cleared in rising the value of the 

concentration each of total protein, albumin, urea and Glucose and decreasing the Globulin 

concentration value.The effectiveness values of the enzymes Alanine aminotransferase (ALT), 

Aspartames aminotransferase (AST) and Alkaline phosphatase (AP) had a moral decreasing with 

increasing the given concentration of energy drinks. Also the results showed the existence of two 

types of intestinal bacteria Shigella sonnei , E.coli, and Citrobacter freundii.

 

KeyWords: 
Health Evaluation , 

Drinks, rabbits 
 

Correspondence: 
Manal S. Mahdi   
Food Science 

Department-College 

of Agriculture- 
Tikrit University-

Tikrit  
 

Received: 

4-11-2011 

Accepted: 

20-12-2011



 

9 

 

2353123

ISSN-1813-1646 

Oteri2007

B

Alfoed 

2001

2.2525Bonci

200250

Ministry of Public 

Health(MOPH1991

Pichaharong2004

4100

Ragsdal 2010

Alvarado and Jimehez2005

1997Alfoed 

2001 

Kapner

2008

Shittu and Badmus2009

Alghamdi2007

Pseudomonas 

Coiliform Staphylococcus Bacillus

KurtzmanRobnett 2003

40

4 

o

 (APHA , 1998

M.F Membran filtration 

 Vacuum Filter Holder

Macfaddin ,2000)

Millipore filter papermm 0.45

100

0.45

37

3032



 

9 

 

2353123

ISSN-1813-1646 

Massey,2000

Malt Extract AgarSabroued 

Dexstrose Agar

Samson et al., 2002

Winn, 2006

PH meter

(AOAC  , 2004)

Atomic Absorption Spectrophotometer type E 

LCO)(AOAC ,2004)

122

600

55

AOAC ,2004

15

 Albino20

16001800

(Brewer et al., 1994)

alfalfa2025

(Hillyer and Quesenberry, 1997

2.212.55

28

EDTAEthyl 

diamine tetra acetic acid

 Centrifuge 3000

15

20Titez

2005

EDTA

RBCsRed Blood Cells Count 10
63

WBCs Total White 

Blood Cells 10
33

 

Hemoglobin Hb

PCVPacked Cell Volume 

3000

15

Haematocrit reader

MCVMean Corpuscular Volume

 MCHMean 

Corpuscular Hemoglobin Pg

MCHCMean Corpuscular Hemoglobin 

Concentration Titez2005

kits

Biomeireux

Tietz 2005method

Biuret

KitSPINREACT

 

540 nmYoung1995,

Bromocresol green method

10 



 

10 

 

2353123

ISSN-1813-1646 

KitSPINREACT

630 nm

Berthelot reaction

kitsRandox

Tietz 2005

ASTAspartate aminotransferaseALT

Alanine aminotransferase Alkaline 

Phosphatase-ALPkits

RandoxTietz 2005

(Complete Randomized Design)CRD

(General 

Linear Model SAS

2001

Duncan1955

0.05

1

TNT 3.9 

3.64.0 3.8Eyong

2010

3.28 3.44Stratford2003

3.74.1

6.57.5

5-4.5

0

TNT 0.841.340.72

 0.36

Wattoo2005)Orisakwe 2009)

1.34-0.0

TNT0.0180.0270.0150.0

Eyong2010) 

0.01

0.10

Bingol2010)

0.1

 0.01600.01 0.0

0.300.150.110.12

 

11 



 

9 

 

2353123

ISSN-1813-1646 

1

Clostridium difficileClostridium perfringens

Staphylococcus aureus Lactobacillus sakeii

1011321

Shachman2005C. difficile

Gould and 

Limbago,2010

2

 
 

 

Clostridium difficile12 E.coli 8 
Aspergillus niger 

Penicillium spp 

11 

15 

Clostridium 

perfringens
16 

Citrobacter 

amalonaticus
12-

Staphylococcus 

aureus
30 

Citrobacter 

amalonaticus
18 

Aspergillus niger 

 
4 

TNT Lactobacillus sakeii 6 E.coli29-

Viedma2009)

Staphylococcus aureus

Elmahmood and Doughari2007

Staphylococcus aureus

Lactobacillus sakeii

TNT

Citrobacter amalonaticus

E.coli

Aspergilius nigersppPencilium

Donno1998)

280

P<0.05

12 



 

9 

 

2353123

ISSN-1813-1646 

3

28

100

  

4.652
a 

0.505
a 

0.064
a 

0.456
a 1.0 

4.308
a 

0.465
a 

0.053
a 

0.422
a 2.5 

3.568
b 

0.455
a 

0.046
a 

0.375
a 5.0 

4.357
a 

0.505
a 

0.066
a 

0.375
a 1.0 

4.251
a 

0.474
a 

0.053
a 

0.351
ab 2.5 

3.923
ab 

0.386
b 

0.048
a 

0.289
b 5.0 

3.293
b 

0.427
a 

0.062
a 

0.305
ab 1.0 

2.828
bc 

0.348
b 

0.043
a 

0.301
ab 2.5 

2.299
c 

0.328
b 

0.041
a 

0.239
b 5.0 

4.606
a 

0.482
a 

0.069
a 

0.518
a 1.0 

TNT 3.944
ab 

0.471
a 

0.052
a 

0.363
a 2.5 

3.841
ab 

0.369
b 

0.054
a 

0.331
ab 5.0 

4.690
 a

0.504
a 

0.069
a 

0.453
a 

b-a2.22

5

0.386100

TNT

0.328.3611000.504

100

5

3.5682.299100

4.690100

TNT

3

12.55

28

WBCs

P<0.0512.5

5

5.2004.600 4.200
3

6.6006.5004.500
3

6.900

3

TNT

RBC

12.554.84.5

3.15
3

TNT

5

1.602.55
3

6.92

3

HB

TNT 

5 6.3

3.05.1
3

13.7
3

PCV 

13 



 

9 

 

2353123

ISSN-1813-1646 

5

TNT42.2320.7923.040.23

%45.21

MCV

TNT

 5143.75157.76

m
3

65.33m
3

MCHMCHC

MCHC

TNT

513.04

12.68

30.30

428

 
WBC

10
3
/mm

3

RBC 

mm
3

)10
6

HB 

 gm/dl 

PCV MCV 

m)
3

MCH 

Pg/cell

MCHC 

1.0 5.200
c

7.50
a 

13.0
a

45.5
a 

60.67
h 

20.00
a 

32.97
a 

2.5 4.600
d

6.50
a 

13.0
a

42.9
b

66.00
g 

20.00
a 

30.30
b 

5.0 4.200
e 

6.50
a 

13.1
a

42.23
b

64.97
g 

20.15
a 

31.02
b 

1.0 6.600
b

4.80
b 

9.6
c 

31.68
c

66.00
g 

20.00
a 

30.30
b 

2.5 6.500
b

4.50
b 

9.0
c

29.70
c

66.00
g 

20.00
a 

30.30
b 

5.0 4.500
d 

3.15
c 

6.3
d 

20.79
d

66.00
g 

20.00
a 

30.30
b 

1.0 3.400
g

3.30
c 

6.6
d

31.78
c

96.30
e 

20.00
a 

20.77
d 

2.5 3.200
h

1.80
e 

3.6
f

31.8
c

176
a 

20.00
a 

11.32
f 

5.0 3.200
h

1.60
e 

3.0
f

23.0
d

143.75
d 

18.75
a 

13.04
e 

TNT 

1.0 4.600
d

6.15
ab 

12.3
b

43.59
b

70.88
f 

20.00
a 

28.22
c 

2.5 3.600
f

2.80
d 

5.6
e

41.48
b

148.14
c 

20.00
a 

13.50
e 

5.0 3.400
g

2.55
d 

5.1
e

40.23
b

157.76
b 

20.00
a 

12.68
e 

6.900
a

6.92
b 

13.7
a

45.21
a

65.33
g 

19.80
a 

30.30
b 

h-a0.05

WBC=White blood cells,RBC= Red blood cells counts, Hb=Hemoglobin, Pcv= Packed cell volume,

MCV = Mean corpuscular  volume,  MCH = Mean corpuscular hemoglobin , MCHC = Mean 

corpuscular hemoglobin concentration.  

4

28

P<0.0512.55

10.610.610.5

10.8

1 2.510.7 

10.45

9.6

5.0

8.7

14 



 

9 

 

2353123

ISSN-1813-1646 

TNT

5

532

 
 Total 

protein

g/dl

Albumin 

g/dl

Globulin

g/dl

Glucose 

mg/dl

Blood 

urea 

mg/dl

1.0 10.6
a

4.2
a 

6.4
a

131.87
g 

0.50
b

2.5 10.6
a 

4.3
a 

6.3
a 

152.9
e 

0.52
b 

5.0 10.5
a 

4.3
a 

6.2
a 

159.03
d 

0.54
b

1.0 10.7
a 

4.0
a

6.9
a 

120.96
k 

0.60
ab 

2.5 10.4
a 

4.3
a 

6.3
a 

140.96
f 

0.64
a 

5.0 9.6
b 

4.5
a 

5.1
b

180.6
b 

0.64
a 

1.0 10.6
a 

4.2
a 

6.4
a

140.5
f

0.64
a 

2.5 10.5
a 

4.8
a 

5.7
b 

177.14
c 

0.68
a 

5.0 8.7
c 

4.9
a 

3.8
c 

185.16
a 

0.68
a

TNT 

1.0 10.5
a 

4.3
a 

6.2
a 

127.74
h 

0.54
b 

2.5 10.3
a 

4.6
a 

5.7
b

79.03
l 

0.6
ab 

5.0 10.0
a 

4.8
a 

5.2
b 

183.87
a 

0.65
a 

10.8
a 

4.1
a 

6.7
a 

120.9
k 

0.4
c 

c-a0.05

P<0.05

12.55

5

5.1

6.7

12.55

2.5

55.73.8

TNT2.55

5.75.2

P<0.05

5

TNT

159.03180.6185.16183.87

120.9

 5.0

TNT

0.540.640.680.65

0.4

Akande 

and Banjoko2011

Titiz,2005

15 



 

9 

 

2353123

ISSN-1813-1646 

Alfoed 

2001

2

 28 

 AST, ALTAP 

P<0.05

1

AST,ALTAP 25.652.85

79.5 U

31.361.0480.5U

2.5 

AST,ALTAP

5  

AST,ALT AP17.639.3555.7 

31.361.0480.5

U

15

AST,ALT AP14.630.2350.1U

31.361.04 80.5 

U

AST,ALT AP5

19.331.0655.7U

31.361.04

80.5UTNT 

AST, 

ALTAP

15 

520.523.8165.7U

31.361.04

80.5U

628

 
 ALT 

(IU/L)

AST 

IU/L) 

AP

(U/100ml)

1.0 25.6
b 

52.85
c 

79.5
a 

2.5 23.0
c 

43.92
d 

64.28
d 

5.0 17.6
e 

39.35
e

55.7
f 

1.0 26.1
b 

58.52
b 

70.0
c 

2.5 18.2
de 

40.5
e 

61.4
e 

5.0 14.6
f 

30.23
g 

50.1
g 

1.0 30.0
a

42.9
d 

76.6
b 

2.5 25.2
b 

37.0
f 

64.7
d 

5.0 19.3
d 

31.06
h 

55.7
f 

TNT 

1.0 31.0
a 

38.01
e 

75.2
b 

2.5 26.0
b 

33.65
a 

64.2
d 

5.0 20.5
d 

23.81
k 

65.7
d 

 31.3
a 

61.04
a 

80.5
a 

e-a0.05

            ALT = Alanine aminotransferase, AST = Aspartames aminotransferase, AP =Alkaline 

phosphatase,   

 

Abara2007

Kapner2008

Scholey and Kennedy2004

AST, ALTAP

Chen20061

28

ShigellaCitrobacter22121

16 



 

9 

 

2353123

ISSN-1813-1646 

Shigella

E.coliShigella

477

E.coliCitrobacter Shigella47 114

Shigella

TNT ShigellaE.coli7467

33E.coliShigella

E.coli

50

628

1.0Shigella sonnei22 

2.5Shigella sonnei 12 

5.0Citrobacter freundii1 

1.0E.coli47 

2.5Shigella sonnei 7 

5.0E.coli1 

1.0E.coli4 

2.5Citrobacter freundii7 

5.0Shigella sonnei 114 

TNT 

1.0Shigella sonnei 74 

2.5Shigella sonnei 67 

5.0E.coli 33 

E.coli50 

AOAC, (2004). Association of Official Chemists, 

12
th

 ed., Washington, D.C. 

Abara, A.E.,Obochi, G.O., Malu, S.P., Obi-Abang, 

M., Ekam, V.S., and Uboh, F.U., (2007), 

Effect of caffeine-coconut products 

interactions on induction of microsomal drug-

metabolizing enzymes in wistar albino rats, 

Nigerian Journal of Physiological Sciences, 

22(1-2): 75-81. 

Alfoed, C., Cox, H. and, Wescott, R., (2001), The 

effects of Red Bull Energy Drink on human 

performance and mood, Amino Acids, 

21(2):139–150. 

Alghamdi, A. H., Alghamdi, A. F. and Alwrthan, 

A. A, (2007), ICP-MS Simultaneous 

Determination of Essential and Toxic 

Elements in Commercial Drinks Consumed in 

Riyadh City, J. Saudi Soc. Food Nut. 1(), 31-

41.  

Alvaradoa, M.u. and Jiménez, J. M., (2005), 

Consumption of an „Energy Drink‟ does not 

Improve Aerobic Performance in Male 

Athletes, International Journal of Applied 

Sports Sciences, 17(2):26-34.

APHA ,(1998), Standard Methods for the 

Examination of Water and Wastewater, 20
th
 

ed., American Public Health Association, 

U.S.A. 

Bingol, M., Gulderen, Y., Buket, E. R and Oktem, 

A.B., (2010), Determination of some heavy 

metal levels in soft drinks from turkey using 

ICP-OES Method, Czech J. food Sci., Vol 

28(3):213-216. 

Bonci, L., (2002), “Energy” Drinks: Help, Harm or 

Hype, Sports Science Exchange 84(15):1  

Brewer, N.R.; Cruise, L.J.; Manning, P.T.; Ringler, 

D.H. and Neucomer, C.E, (1994), The 

Biology of the Laboratory Rabbit. Academic 

press, San Diego, PP: 1-3. 

Chen, Z., Meng, M., Xing, G., Chen, C., Zhao, Y., 

Jia, G., Wang, T., Yuan, H., Ye, C., Zhao, F., 

Chai, Z., Zhu, C., Fang, X., Ma, B. and Wan, 

L., (2006), Acute toxicological effects of 

copper nanoparticles in vivo, Toxicology 

Letters, 163:109–120. 

Donno, A.D., Montagna, M.T., Erroi, R., Liaci, D., 

Sanapo, S., and, Caggiano, G., (1998), Food 

products and fungal contamination. Note II. 

Study on moulds presence in pasteurized and 

17 



 

9 

 

2353123

ISSN-1813-1646 

fresh fruit juices, Journal of Preventive 

Medicine and Hygiene, 39: 71-73. 

Duncan, D. B., (1955), Multiple range and F. test, 

Biometric, 11: 42. 

Elmahmood, A. M. and Doughari, J. H., (2007), 

Microbial quality assessment of Kunun-zaki 

beverage sold in Girei town of Adamawa 

State, Nigeria, African Journal of food 

science, vol 1(1):11-15. 

Eyong, E.U., Eteng, M.U., and Eyong, U.O., 

(2010), Comparative Chemical Analysis of 

some Brands of soft drink consumed in 

southern Nigeria, 25(2):36-39. 

Gould, L.H., and Limbago, B., (2010), Clostridium 

difficile in food and domestic animals a new 

foodborne pathogen?, Clinical Infectious 

Diseases, 51(5):577–582. 

Hillyer, E.V., and Quesenberry, K.E, (1997), 

Ferrets, rabbits, and rodents, clinical, 

medicine, and surgery, W.B. sunders 

company, PP: 17-239 

Kapner, D. A., (2008), Ephedra and Energy Drinks 

on College Campuses The Higher Education 

Center for Alcohol and Other Drug Abuse 

and Violence Prevention, 

http://www.higheredcenter.org. 

Kurtzman, C. P. and Robnett, C. J., (2003), 

Phylogenetic relationships among yeasts of 

the “Saccharomyces complex” determined 

from multi gene sequence analysis, FEMS 

Yeast Res., 3:417– 432. 

Macfaddin, J. f., (2000), Biochemical test for 

identification of medical bacteria, 3
rd

 ed., 

William and Wilkins. Company, Baltimore, 

USA. 

Massey, V., (2000), The Chemical and biological 

Versatiliy of riboflavin, Bio .C .S, 28:283-

296. 

Orisakwe, O. E., Oragwu, C. I., Maduabuchi, J. M. 

U., Nzegwu, C. N. and Nduka, J. K. C., 

(2009), Copper, selenium and zinc content of 

canned and non canned beverages in Nigeria, 

African Journal of Environmental Science 

and Technology, 3 (1):042-049. 

Oteri, A., Salvo, F., Caputi, A., P. and Calapi, G., 

(2007), Intake of Energy Drinks in 

Association With Alcoholic Beverages in a 

Cohort of Students of the School of Medicine 

of the University of Messina, Clinical and 

Experimental Research, 31(10):1677–1680. 

Pichainarong, N., Chaveepojnkamjorn, W. and 

Veerachai, V., (2004), Energy Drinks 

Consumption in Male Construction Workers, 

Chonburi Province, J. Med. Assoc. Thai, 

87(12): 1454-8. 

Ragsdal, F. R., Gronli, T. D., Batoo, N., Haight, N., 

Mehaffey, A., McMahon, E. C., Nalli, T. W., 

Mannello, C. M., Sell, C. J., McCann, P. J., 

Kastello, J. M., Hooks, T. and Wilson, T., 

(2010), Effect of Red Bull energy drink on 

cardiovascular and renal function, Amino 

Acids, 38:1193–1200. 

Raj, A., Praveen, K.V., Varghese, S., Mukkadan, 

J.K., and, Joseph, P.K., (2009), Biochemical 

effects of feeding soft drink and ethanol, 

Indian Journal of Experimental Biology, 

47:333-337. 

Samson, R. A.; Hoekstra, E. S. and Oorschot, C. A. 

(2002).Introduction to food – borne fungi, 

Institute of the Royal Netherlands Academy 

of Arts and sciences. Baarn, Netherlands. 

SAS Version, Statistical Analysis System, (2001), 

SAS Institute Inc., Cary, NC. 27512 – 8000, 

U.S.A. 

Scholey, A. B, and Kennedy, D. O., (2004), 

Cognitive and physiological effects of an 

"energy drink": an evaluation of the whole 

drink and of glucose, caffeine and herbal 

flavouring fractions. Psychopharmacology 

(Berl), 176: 320-30. 

Shittu, T. A. and Badmus, B. A., (2009), Statistical 

correlations between mineral element 

composition  product information and retail 

price of powdered cocoa beverages in 

Nigeria. Journal of Food Composition and 

Analysis, 22: 212–217. 

Stratford, M. and James, S.A., (2003), Yeast in 

food :beneficiad and detrimental aspects. 

Wood Head publishing ISBN 

185573706X Edited by Boekhout, T.and 

Robert U p476. 

Tietz, Y., (2005), Clinical Biochemistry, 6
th

 ed., 

McGraw –Hill, New York. 825. 

Viedma, P.M., Abriouel, H., Omar, N.B., Lopez, 

R.L., Valdivia, E., and Galvez, A., (2009), 

Antibacterial Protection by Enterocin AS-48 

in Sport and Energy Drinks with Less Acidic 

pH Values, Journal of Food Protection, 72(4) 

:881–884. 

Winn, J. W., Allen, S., Janda, W., Koneman, E., 

Procop, G., Schreckenberger, P., and Woods, 

G., (2006), Konemans Color Atlas and 

Textbook of Diagnostic Microbiology, 6
th

 ed. 

Lippincott Williams and Wilkins, U.S.A. 

Young, D. S., (1995), Effect of drugs on clinical 

laboratory tesis, 4
th

 ed. 

18 

http://www.higheredcenter.org/

