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Abstract 

 

ABSTRACT 

Introduction: The consumption of energy drinks has been increasing globally 

because they can improve physical and mental performance, but they posses 

low pH, high titratable acidity and citric acid in their composition , making 

them highly erosive beverages promoting mineral loss and enamel dissolution 

causing consequent teeth sensitivity and aesthetic complaint . Aims of the 

study: This study was conducted to determine the effect of selected energy 

drinks on enamel dissolution by assessment of weight change and 

microscopical feature of enamel samples treated with these drinks. In addition 

to energy drinks selected physical properties (pH and titratable acidity) and 

chemical properties (calcium and phosphorus ions concentration). 

Materials and methods: The sample of this study was consisted of (44) sound 

maxillary first premolars teeth extracted from (11-14) years old Iraqi patients 

for orthodontic purpose. The teeth were divided randomly into four groups 

each one included 10 teeth for enamel samples preparation from buccal surface 

for measurement of weight change and one tooth for microscopical 

examination of enamel ground section. The experiment included three study 

groups which were treated with different types of energy drinks (A, B, C) 

depending on its chemical composition and one control group treated with 

deionized water. Enamel samples were weighed individually before exposure 

to selected energy drink. After cycling each sample was weighed again. The 

change in the weight of each sample was calculated as percent weight loss. In 

the current study digital pH meter was used for measurement of pH of 

beverages and for titratable acidity the volume of added sodium hydroxide to 

drinks sample was calculated. For each tested energy drink the concentration of 

calcium (complexometric titration method) and phosphorous 

(spectrophotometric) ions were measured.



Abstract 

Result: All study groups demonstrated weight reduction after exposure to 

energy drinks cycles in comparison with precycle weight and the statistical 

difference was significant, but the control group which treated with deionized 

water exhibited slight increase in weight which was statistically not significant. 

       Enamel samples which were treated with type (C) energy drink showed the 

highest percent of weight loss, while the least one was noted for type (B) 

energy drink treated group. There was statistically significant difference 

between each of group (A) and (C) with the control group, while it was not 

significant between group (B) and control group. 

        Mean value of pH was highest in type (C) energy drink, while the least 

mean value was noted in type (B) energy drink. The statistical difference was 

not significant among different tested energy drinks. Mean value of titratable 

acidity was the highest in type (C), then (A) and the lowest value was for type 

(B) with significant difference. 

            For enamel samples treated with type (A) and (C), it was viewed 

microscopically an obvious irregularities on enamel surface with 

hypomineralized areas, while specimen treated with type (B) showd the least 

enamel surface deformity. Regarding the control group revealed highly 

mineralized intact enamel surface. 

Conclusion: Energy drinks have capability to promote enamel 

demineralization and consequently cause its dissolution due to low pH, high 

titratable acidity and presence of chemicals which aggravate their erosive 

potential as citric acid and high sugar content, but this harmful erosive effect 

can be diminished by addition of remineralizing minerals like calcium and 

phosphorous to the energy drinks formula. Even though this can not obliterate 

the detrimental dental effects of these drinks, therefore the dentists have duty to 

instruct their patients to avoid or even minimize the energy drinks consumption 

which can erode teeth and increase their sensitivity.
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 الخلاصه

اٌجذٟٔ  : ٠زضا٠ذ اعزٙلان ِششٚثبد اٌطبلخ ػٍٝ ِغزٜٛ اٌؼبٌُ لأٔٙب ٠ّىٓ أْ رحغٓ الأداءالخلفية 

ٚاٌؼمٍٟ ، ٌىٕٙب رحزٛٞ ػٍٝ دسجخ حّٛظخ ِٕخفعخ ٚحّٛظخ ػب١ٌخ لبثٍخ ٌٍّؼب٠شح ٚحّط 

اٌغزش٠ه فٟ رشو١جٙب ، ِّب ٠جؼٍٙب ِششٚثبد شذ٠ذح اٌزآوً رؼضص فمذاْ اٌّؼبدْ ٚأحلاي ا١ٌّٕب ِّب 

رؤص١ش : أجش٠ذ ٘زٖ اٌذساعخ ٌزحذ٠ذ اٌٙذف ٠ؤدٞ إٌٝ اٌحغبع١خ فٟ الأعٕبْ ٚاٌشىٜٛ اٌجّب١ٌخ.

ِٓ خلاي رم١١ُ رغ١ش اٌٛصْ ٚا١ٌّضح  الاعٕبْ ِششٚثبد اٌطبلخ اٌّخزبسح ػٍٝ أحلاي ١ِٕب

ا١ٌّىشٚعىٛث١خ ٌؼ١ٕبد ا١ٌّٕب اٌّؼبٌجخ ثٙزٖ اٌّششٚثبد. ثبلإظبفخ إٌٝ خٛاصٙب اٌف١ض٠بئ١خ اٌّخزبسح 

بد اٌىبٌغ١َٛ )الأط ا١ٌٙذسٚج١ٕٟ ٚاٌحّٛظخ اٌمبثٍخ ٌٍّؼب٠شح( ٚاٌخصبئص اٌى١ّ١بئ١خ )رشو١ض أ٠ٛٔ

 ٚاٌفٛعفٛس(.

ِشظٝ ( ظٛاحه أ١ٌٚخ ع١ٍّخ ٌٍفه اٌؼٍٛٞ ِغزخٍصخ ِٓ 44: رىٛٔذ ػ١ٕخ اٌذساعخ ِٓ )الطريقة 

( عٕخ ٌغشض رم٠ُٛ الأعٕبْ. رُ رمغ١ُ الأعٕبْ ػشٛائ١بً إٌٝ أسثغ ِجّٛػبد ، وً 14-11)اػّبسُ٘ 

عٓ ٌٍفحص اٌّجٙشٞ  أعٕبْ ٌزحع١ش ػ١ٕبد ا١ٌّٕب ٌم١بط رغ١ش اٌٛصْ ٚ 11ِجّٛػخ رعّٕذ 

١ٌٍّٕب. اشزٍّذ اٌزجشثخ ػٍٝ صلاس ِجّٛػبد دساع١خ ػٌٛجذ ثؤٔٛاع ِخزٍفخ ِٓ ِششٚثبد اٌطبلخ 

)أ ، ة ، ط( حغت رشو١جٙب اٌى١ّ١بئٟ ِٚجّٛػخ ظبثطخ ػٌٛجذ ثّبء ِٕضٚع الأ٠ٛٔبد. رُ ٚصْ 

ِششٚثبد  ِٓاد ششٚة غبلخ ِحذد. صُ رؼشظٛا ٌذٚسػ١ٕبد ا١ٌّٕب ثشىً فشدٞ لجً اٌزؼشض ٌّ

دل١مخ فٟ ِششٚة غبلخ رُ اخزجبسٖ ِزجٛػًب  11اٌطبلخ اٌّخزجشح ، وً دٚسح اشزٍّذ ػٍٝ غّش ٌّذح 

اوّبي أ٠بَ(. ثؼذ  1دٚساد ١ِٛ٠بً ٌّذح  4ثغبػز١ٓ ِٓ اٌغّش فٟ اٌٍؼبة الاصطٕبػٟ دْٚ شطف )

٠ٛخ ِٓ فمذاْ ، رُ ٚصْ وً ػ١ٕخ ِشح أخشٜ. رُ حغبة اٌزغ١١ش فٟ ٚصْ وً ػ١ٕخ وٕغجخ ِئ اٌذٚساد

اٌٛصْ. فٟ اٌذساعخ اٌحب١ٌخ رُ اعزخذاَ ِم١بط الأط ا١ٌٙذسٚج١ٕٟ اٌشلّٟ ٌم١بط الأط ا١ٌٙذسٚج١ٕٟ 

ٌٍّششٚثبد ٌٚحّٛظخ اٌّؼب٠شح رُ حغبة حجُ ١٘ذسٚوغ١ذ اٌصٛد٠َٛ اٌّعبف إٌٝ ػ١ٕخ 

ب٠شح اٌّششٚثبد. ٌىً ِششٚة غبلخ رُ اخزجبسٖ ، رُ ل١بط رشو١ض أ٠ٛٔبد اٌىبٌغ١َٛ )غش٠مخ ِؼ

 اٌم١بط اٌّؼمذح( ٚاٌفٛعفٛس )ا١ٌٌّٛجذ٠َٕٛ الأصسق ا١ٌّض١ً اٌط١فٟ(.

أظٙشد ج١ّغ ِجّٛػبد اٌذساعخ أخفبظًب فٟ اٌٛصْ ثؼذ اٌزؼشض ٌذٚساد ِششٚثبد  :النتائج

ٚوبْ الاخزلاف الإحصبئٟ ِؼ٠ٕٛبً ، ٌىٓ اٌّجّٛػخ اٌعبثطخ اٌزٟ  ثبٌٛصْ الاصٍٟاٌطبلخ ِمبسٔخ 

 ػٌٛجذ ثبٌّبء ِٕضٚع الأ٠ٛٔبد أظٙشد ص٠بدح غف١فخ فٟ اٌٛصْ ٚاٌزٟ ٌُ رىٓ راد دلاٌخ إحصبئ١خ.

أػٍٝ ٔغجخ خغبسح فٟ اٌٛصْ ، ط(أظٙشد ػ١ٕبد ا١ٌّٕب اٌزٟ ػٌٛجذ ثّششٚة غبلخ ِٓ إٌٛع )

ّٛػخ اٌّؼبٌجخ ثّششٚة اٌطبلخ ِٓ إٌٛع )ة(. وبْ ٕ٘بن فشق رٚ ث١ّٕب ٌٛحظذ ألً ٔغجخ فٟ اٌّج
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دلاٌخ إحصبئ١خ ث١ٓ وً ِجّٛػخ )أ( ٚ )ط( ِغ ِجّٛػخ اٌغ١طشح ، ث١ّٕب ٌُ ٠ىٓ ِؼ٠ٕٛب ث١ٓ 

 اٌّجّٛػخ )ة( ٚاٌّجّٛػخ اٌعبثطخ.

 ل١ّخ الأط ا١ٌٙذسٚج١ٕٟ أػٍٝ فٟ ِششٚة اٌطبلخ ِٓ إٌٛع )ط( ، ث١ّٕب ٌٛحع ألًوبْ ِزٛعػ 

ل١ّخ فٟ ِششٚة اٌطبلخ ِٓ إٌٛع )ة(. ٌُ رىٓ اٌفشٚق راد دلاٌخ إحصبئ١خ ث١ٓ ِششٚثبد ِزٛعػ 

اٌطبلخ اٌّخزٍفخ. وبٔذ اٌم١ّخ اٌّزٛعطخ ٌٍحّٛظخ اٌمبثٍخ ٌٍّؼب٠شح ٟ٘ الأػٍٝ فٟ إٌٛع )ط( صُ )أ( 

شو١ض ٌىً ٚجذ أْ إٌٛع )ة( ٠حزٛٞ ػٍٝ أػٍٝ ر ٚألً ل١ّخ وبٔذ ٌٍٕٛع )ة( ِغ اخزلاف ِؼٕٛٞ.

ِٓ أ٠ٛٔبد اٌىبٌغ١َٛ ٚاٌفٛعفٛس ، صُ إٌٛع )ط( ، ث١ّٕب ألً رشو١ض وبْ فٟ ِششٚة اٌطبلخ ِٓ 

ثبٌٕغجخ ٌؼ١ٕبد ا١ٌّٕب اٌّؼبٌجخ  إٌٛع )أ(. وبٔذ اٌفشٚق راد دلاٌخ إحصبئ١خ ث١ٓ الأٔٛاع اٌّخزٍفخ.

ب ِغ ِٕبغك ٔبلصخ ٚاظحخ ػٍٝ عطح ا١ٌّٕ رشٛ٘بدثبٌٕٛع )أ( ٚ )ط( ، فمذ ٌٛحع ِجٙش٠بً ٚجٛد 

عطح ا١ٌّٕب. ف١ّب ٠زؼٍك فٟ اٌّؼبدْ ، ث١ّٕب أظٙشد اٌؼ١ٕخ اٌّؼبٌجخ ثبٌٕٛع )ة( ألٍٙب رشٖٛ 

 ع١ٍُ ٚػبٌٟ اٌزّؼذْ.ثشىً وج١ش عطح ا١ٌّٕب  اظٙشدثبٌّجّٛػخ اٌعبثطخ 

أحلاٌٙب ا١ٌّٕب ٚثبٌزبٌٟ رزغجت فٟ فمذاْ اٌّؼبدْ ِٓ اٌمذسح ػٍٝ ٌٙب : ِششٚثبد اٌطبلخ الاستنتاج

ثغجت أخفبض دسجخ اٌحّٛظخ ٚاٌحّٛظخ اٌؼب١ٌخ اٌمبثٍخ ٌٍّؼب٠شح ٚٚجٛد اٌّٛاد اٌى١ّ١بئ١خ اٌزٟ 

رؤدٞ إٌٝ رفبلُ لذسرٙب ػٍٝ اٌزآوً ِضً حبِط اٌغزش٠ه ِٚحزٜٛ ػبٌٟ ِٓ اٌغىش ، ٌٚىٓ ٘زا 

ِضً ٌلاعٕبْ إػبدح اٌّؼبدْ ِٛاد رغبػذ ػٍٝ إظبفخ اٌعبس ٠ّىٓ رم١ٍٍٗ ػٓ غش٠ك  ٟآوٍاٌزؤص١ش اٌز

اٌىبٌغ١َٛ ٚاٌفٛعفٛس إٌٝ ص١غخ ِششٚثبد اٌطبلخ. ػٍٝ اٌشغُ ِٓ أْ ٘زا لا ٠ّىٓ أْ ٠ّحٛ ا٢صبس 

اٌعبسح ٌٙزٖ اٌّششٚثبد ػٍٝ الأعٕبْ ، ٌزٌه ٠جت ػٍٝ أغجبء الأعٕبْ رٛج١ٗ ِشظبُ٘ ثزجٕت أٚ 

 بدح حغبع١زٙب.حزٝ رم١ًٍ اعزٙلان ِششٚثبد اٌطبلخ اٌزٟ ٠ّىٓ أْ رؤدٞ إٌٝ رآوً الأعٕبْ ٚص٠
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