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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
Iragi 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.
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sk Osabs deuy Sbyddl e am [lss/de 5
e Wjlie %40.23 5 23.0 ,20.79 ,42.23 » TNT,
L .9645.21 culS 5 skl de gane <l gin 3 i
a3 gine Gl23 1 Lls MCV 4S0 ans Joee dad
de s Osmblis sy Al Gl pde e gsadll lacY)
S 3005 ae ol LSty lgia SUanmall 381 A apen
ve Gl Sia TNT 5 skl s ydie go IS (e 3Uaxdll
157.76 5 14375 & a5 [Olssnfde 5 hadll 38
G 5 ohudl g de sane g Ajle sl e pm?

.um® 65.33 culs

Lagy 28 3al Lgilhe) sy il ) 8 adl 500 plea (any 8 48D cilyg puhal (s gadl) plaey) Ll .3 Jgand

MCHC mMcH MCV  PCV B RBC WBC S il s
(%) Pofcell (M) (%) gmidl (x10° mm°) <10UMM (o iealsy o

32.97° 20.00° 60.67" 455 13.0° 7.50°% 5.200° 1.0

30.30° 20.00° 66.00° 42.9° 13.0° 6.50° 4.600¢ 25 sy

31.02° 20.15° 64.979 42.23° 13.1° 6.50°% 4.200° 5.0

30.30° 20.00° 66.009 31.68° 9.6° 4.80° 6.600° 1.0

30.30° 20.00° 66.00° 29.70° 9.0° 4.50° 6.500" 25 O ey

30.30° 20.00° 66.00° 20.79° 6.3 3.15° 4.500¢ 5.0

20.77%  20.00° 96.30° 31.78° 6.6 3.30° 3.400¢ 1.0

11.32"  20.00° 176° 31.8° 3.6 1.80° 3.200" 2.5 sl
13.04° 18.75* 143.75° 23.0% 3.0 1.60° 3.200" 5.0

28.22° 20.00° 70.88" 4359 12.3° 6.15% 4.600¢ 1.0

13.50° 20.00° 148.14° 41.48° 56° 2.80¢ 3.600" 25 TNT
12.68° 20.00° 157.76° 40.23° 5.1° 2.55¢ 3.400¢ 5.0

30.30° 19.80° 65.339 4521° 13.7° 6.92" 6.900° ia 3 sl

.0.05 Adlaia¥) ¢ giuse die dygine cildg 3 asag (eiad ) ol) 3 gand) gﬁ dansay Ui sl :h-a
WBC=White blood cells,RBC= Red blood cells counts, Hb=Hemoglobin, Pcv= Packed cell volume,

MCV = Mean corpuscular volume,
corpuscular hemoglobin concentration.

il piad gsadll elhae) 5E5 4 Joaadl

3add slanall il Y1 aal 4 sal) Sl any 6 A3
s gine A5 A IS 55 a8 of ol oy Loy 28
Oepst [Ohss [0552.5 1 e 385 33l 5 ae (P<0.05)
10.5 510.6 ,10.6 lead il Cum Jsinyy Akl (g e
CilS 5kl de sane e &ijie M Lo Sila/a
B Gy sde e madl e G Jaly , basy/ae 10.8
$10.7 oS s agyf Olses [Ja 2551 385 die sy
[de 5 385 tie Lsine Lalidd) Juan 4 V1, ilusy/a210.4
iegene oo Wjlie Slayfer 96 OIS Gum as [l
o A gl a8 Lgies Lalidd) Jeas LS 03 sl
5.0 S50 s i Al Ggde sUaeadl ol )Y
ie sane ge AlEe Sluyas 8.7 S Cus asyfol sn/de

MCH = Mean corpuscular hemoglobin |,

MCHC = Mean

Gl S Xy Gl aall DA sl alass) o
oo il 06 of (e pall (it e (Elisily eal) ol
s sdia (o Slandll gl o3 B ol S5 alisd
el Uil pladdl B3 s g edgny day o3 d3UAY
G sine (S5 dua g pall DA aaa 3 (alisdl saS) 63
Jame S pae (s a0 JSAIL Ly oS5 a2 o dy Lae
Sl il Gl pe e s S aal pdl by S aaa
Glimd 35 Jaee Laliadl oSl cpall i sl 8 sUaedl
leillae! die il gall e slgal Jsman e Sy oS 4y
Jsn dgilie Gl 30 22 8 5 A el iyl (o Ly sad
aal G,aaal il gall pll ules 3 3D g yde LG
oY)
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& S Ol ad 3 Ugiee Lalid Jeas XS 3 sl
TNT Gl s pdie slasd) (il Y1 de seadl ol Juae
o Uil e pune g Eijlia psfclsnfde 5 35

Lagy 28 3aal Lgithe) 3y il ) a0 Ay gon sl laal) (any B ALY iy piad (s gadl) slle) il .4 Jgand

Blood Glucose Globulin

Albumin

Total

: S S

ur(/agl mg/dl g/dl g/dl pro;glln (o550 555/4) clil) £ 4
mg g g

0.50° 131.87¢ 6.4 4.2° 10.6° 1.0

0.52° 152.9° 6.3 4.3 10.6° 2.5

0.54° 159.03¢ 6.2 4.3 10.5° 5.0 S
0.60%® 120.96% 6.9° 4.0° 10.72 1.0

0.64° 140.9&3f 6.32 4.3 10.:})a 2.5 Ol
0.64% 180.6 5.1 45 9.6 5.0

0.64° 140.5' 6.4 4.2° 10.6° 1.0

0.68 177.14° 5.7° 4.8 10.5° 2.5 sl
0.68 185.16% 3.8° 4.9 8.7 5.0

0.54° 127.74" 6.2 4.3 10.5 1.0

0.6%® 79.03' 5.7° 4.6° 10.3 25 TNT
0.65° 183.87° 5.2° 4.8° 10.0° 5.0

0.4° 120.9 6.7* 4.1° 10.8 a 3 byl

.0.05 Agaial) (s giee dic Aygine clBg b 2gag i an) ol Spand L AdLSAY GiaY) ic-a

Osmls dsiy Slhsnde 0o a5yl sea/de 5.0 38 5 s
Slanall il guall oo (3 Lsl 58 58305 (B TNT 5 sk
Silwy/aile 0.65 5 0.68 ,0.64 ,0.54 Lead culSy Lsad
04 cilS 1 5 hudl desane ae &ijie M
Sy ) Sa pdll daae (Ll 38 538205 O silasy/prle
Akande S5 LS a9 Al 3l ) Jas )
G b Ol misad o) 4,(2011) , and Banjoko
W dead) 8 Losdl 385 i) 3 o sl 48U
Gl gl a3 3 e sl) SIS KN (g ) S 5 alen
Clissde elginl pie I aa o oSa leie Lsed sl
e 8 Sl 53y LS 5 (8 A (alaal) e ds)
Jaal (e cly Sl LS el @lldy i gl o 8 Ll
panll B cliggnd) s dmed) Rl oSy
slac) Ala 3 KU g5 (mliadl o) (Titiz,2005)
QS M aa o oS Lsls sl G pie (e (55l
aBlas ol gl 028 aie (G dad Al (5Sy Al Gl
oaliad) Ll gal) ay 8 4mliss) Gapy Ul s anal) i
ald Slyg pliall o amall 58 5 30l 5 ae Gl s 5ISU (5 Siase
gt of (8 8y el pandl U I 25ms Lol
AR PEPS IRCPRUA PPN [P -NPREOTEGE Rt LR T IR
& I Jgan DA e il b o3 @liS e Ll aual
5SS (5 gne gl L LAk o< 8 dileidl ApadN] )
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Jeos 3 om0 o8 Alls 35 e dagiill il
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B e psyfOhsnfde 5 525 1 sie 580 aedl Jes
As 3 gime galisdl Juas 3y 5okl desene o
5 S5 die gl Al Ggyde e gsadll slhel)
ie gene go AJle lfpe 5.1 ilS Cun ogfof s/
vie Gdensll af W Gilun/ae 6.7 culS 5 kgl
Cyie 0o asyfolsn/de 5 5251 58 5y g sadll clacl
52558 50 tie Lgiee 4lad (il 8 Cupu S8l 280
sl Je lany/ae 385 5.7 il dua agfsinf/da 5
s die Do S e LS. 5 sl e sene o Ao
o Lgad gillae yie o5/ n/Je 5 5 2.5 2ie TNT 4alal
Sl /et 5.25 5.7 i€y ligine ol spslSl o (s
& 5SS S5 Wil degene pe e sl
a8 Bl Clgydie e Lsed slaeall il DU aall LoD
Gin gl 385 535 ge (P<0.05) e Lsine cunis )
sk Oy dsidy e US e e/ sen/de 5 385 e
S Y aa 8 5SS S il e L i) TNT
Sl sidlay/aale 183.87 5 ,185.16 ,180.6 ,159.03
1209 cilS A skl desene ae dijlie gl
G Gsine gl Juan 28 ol Ly o WL illag/aale
Al g sde e Lsed Slaedl 3801 5005 g Lead



80.5 561.04 ,31.3 culS il 5kl e sane ae &l
D8 G gy B8 gy o il gy Gl YU
S 805 g gsine IS pl) e Adlad (s
Lllad (alisdl Ba gl S casflsn/da 5 (I 1 (e Jandl
YU 50.15 30.23 ,14.6 I AP AST,ALT wila 3
805 561.04 ,31.3 S il 5 bl de sane g 4 e
i Gmia Lad cue a8 3 Gysde WLi/U
O asfsnfde B 3S 5 aie APy ASTALT il 3
S SU 5575 31.06 ,19.3 L1 sk & gy
561.04,31.3 culS il 5 jlagull de gane g e 5l
TNT Gall g pde & Jlall i, gl e /U 80.5
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Se U 65.7523.81 ,205 U asy o snf/de 5 38
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ot 52 I (e Axi e 3] 5 2 sm ol Dl Aol (0555 34
WA Jah b el e o)) el @l Sl L Y
cosoals Alfoed ) sl & 5581 (5 gie gl () anall
.(2001

dilide 580 5 5 sadll ellaey) HEG a5 Jsaal
SUaxall il Y1 6 aall ey 35 (yamy & ALl g pdie (g
b il L A ke of ) Gy as 28 5ad
$sine IS AP 5 AST, ALT ol il 53l dlad ada
Cun o cheall L3S 5 85 e il V) Ao 4 (P<0.05)
oada o g0 nfde 1 5855 die Jsany )y Bl g pde o
52.85 ,25.6 zaal AP 5 AST ALT 2Si <y 33 4lled
G 5 shadl e sane ge &l gl e 51 /U 795,
138 e WS il e 53U 80.5 561.04 ,31.3 cuils
Lad (it a5 Olasfde 25 585 aie gLl
Jall G 3 sl de gane ge &ijie AP AST,ALT
pall ilay 33 Allad Cocadl) Cum agyf/ () snfJe 5 38 5 xie
sl e 55.7 539.35 ,17.6 zaail APASTALT

Lags 28 Baal Lgilhas) aey il ) pd ey 33 aany & A8 il pdial s gadl) plaey) L5 L5 Jaand)

AP AST ALT S il .3
(U/100ml) (1U/L) (1U/L) (2390 325/ 04) :
79.5° 52.85° 25.6° 1.0
64.28" 43.92° 23.0° 2.5 sy
55.7" 39.35° 17.6° 5.0
70.0° 58.52° 26.1° 1.0
61.4° 40.5° 18.2% 25 ) snaly
50.1° 30.23° 14.6' 5.0 -
76.6° 42.9¢ 30.0° 1.0
64.7° 37.0' 25.2° 25 Jsh
55.7" 31.06" 19.3¢ 5.0
75.2° 38.01° 31.0° 1.0
64.2° 33.65° 26.0° 2.5 TNT
65.7¢ 23.81% 20.5° 5.0
80.5° 61.04% 31.3% a 3 sl

.0.05 AaiaY) (s gieua io Aygine g b agag it aa) gl 2gend B AdtiSa Gial) ce-a

ALT =
phosphatase,

Alanine aminotransferase, AST

(2004 <Scholey and Kennedy) sa=dl & il ksl
@il Al IS LS APy AST, ALT el 33 4ylled 33l 3
.6 Jsaall 5u.(2006) , ossals Chen Al WA 63 )L
Ligad Slanall il 91 sladd 6 Gpsenall cla¥) 03155 s
e1sl of s 3 Lags 28 Baaly ALY g e e gl (e
gl o clall Jayy upbie G ded LSl
psSisaag 1 512,22 slaclyy Citrobacter s Shigella

= Aspartames aminotransferase, AP =Alkaline

(2007) ,o55a1 5 Abara » S5 L pa gl s

Lew 2l b 3 Bllad imdd 3 Bl S (o 15585
PRVSR IR PP\ VO] IRV JEH U POV I VSTV
L cllaall dd ge V) ol B b sdall a2 Bsud
o LS (2008 ,Kapner) oSl (e el Wl sine can
Lpaally adl b gl ) oo Gl oDl saly)
QI i s aae s Jell 33l BV medls
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oAV gl e Shigella g sl slu Sy Jofs panivns
aael; Shigella U i<y e E.colii 4y saall L pSill chalus LS
Y elaal (8 Mgl e Jofs panivne (35S Baa 5 7 5 47
LS glsil ol oaf LS Lo smly D (g i) slaxd)
bl sl Al (g e slaxall il V) pladd 8 4 sedl)
302511447 ,4 Jacls Shigellas Citrobacter ,E.coli
e Shigella g o) asbw 85 Nl o Jofs pastivnn (5SS

gy 28 $aal ABlal) cily g it Uy g Lgilhae )ty o) ) slaal 3 4 jgaadl sLaY) 0 )15 .5 Jsaad

2 pasiacal) 3ac g
N gpnall LS g1 50 57 L g
(dop = 9) (ps9/ ) 323/d4)
22 Shigella sonnei 1.0
12 Shigella sonnei 25 sy
1 Citrobacter freundii 5.0
47 E.coli 1.0
7 Shigella sonnei 25 Ol
1 E.coli 5.0
4 E.coli 1.0
7 Citrobacter freundii 25 sk
114 Shigella sonnei 5.0
74 Shigella sonnei 1.0
67 Shigella sonnei 25 TNT
33 E.coli 5.0
50 E.coli 3kl
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