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ABSTRACT: The present study sheds light on the mportance of zinc oxide nanoparticles in various 

fields: Such as biomedical effects, electrochemistry, catalysis, sensors, biomedicine, pharmaceutics, 

healthcare, cosmetics, food technology, textile industry, mechanics, optics, electronics, space industry, 

energy science and optical devices, metal oxide nanoparticles display a very strong and widely applicable 

impact. 

In this respect we Preparation of Zinc oxide nanoparticles from zinc acetate by two sol-gel methods.and 

determined Characterization of zinc nanoparticles via: 

X-ray Diffraction method , 

FTIR analysis . 

TEM analysis of the ZnO-NPs. 

The XRD pattern of the as-prepared sample shows that the crystalline phase of ZnO had not been 

induced. On the other hand, the annealed powdered samples exhibit a long range order of sharp Bragg 

peaks. The miller indices for each peak have been indexed to the standard hexagonal wurtzite structure of 

ZnO. The ZnO nanoparticles annealed from 300 to 600°C displayed similar Bragg peak patterns. 

The obtained FTIR spectrum of all the ZnO samples produced through various methods proved that the 

final product formed is ZnO in all the two cases. 

Through TEM analysis It was observed that the morphology of the ZnO-NPs have grown in a near-

hexagonal shape, the image shows that the powder consists of quasi-spherical nanoparticles. The majority 

of ZnO-NPs measured fell in the range of 30 to 50 nm in diameter with an average size of 40 nm in 

diameter. This is in close agreement with the results obtained from the powder XRD measurements. TEM 

measurements are based on the visible grain boundaries, while the XRD calculation measures the 

extended crystalline region that diffracts X-ray coherently. 

The result optaind can be summarized in the following points: 

1- Antioxidant activity of zinc oxide nanoparticles, there was a concentration dependent increase in 

antioxidant activity was observed. The data showed that ZnO NPs were further highlighted by the 

quenching of DPPH free radicals. The absorbance values for ZnO NPs (A) ranged from 49.25 to 

53.79% and 58.24 to 59.54% for ZnO NPs (B) compared to the absorbance values for ascorbic acid 

from 95.2 to 95.9%, and the order of effectiveness is followed as follows: Ascorbic acid > ZnO NPs 

(B) > ZnO NPs > ZnOs (NPs) > Zn O NPs (NPs) > ZnO NPs (NPs) > 

2- Antimicrobial activity of  zinc oxide nanoparticles, Data showed the inhibition zones of ZnO NPs  (A) 

and ZnO NPs  (B) against that the ZnO NPs  (A) and ZnO NPs  (B)   have sufficient antimicrobial  

activity. For all nine gm (-) , three gm (+) organisms , three fungi and yeast,  it inhibited the growth 

and the growth inhibition is dose dependent. As the dose is increased the zone of diameter of 

inhibition is also increased. 
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3- Insectidcal activity of zinc oxide nanoparticles, the results obtained demonstrate the insecticidal 

activity of ZnO nanoparticles given the direct contact with the insect under a controlled environment 

in the assuming that no factors that interfere with the outcome. The insect feeding on food dipped in 

ZnO-NPs solution was affected and the number of days that the insect took to complete its lifecycle 

had a significant difference compared to the control. Showed the effect of ZnO-NPs on larval 

mortality , pupal mortality , % pupation , pupal weight gm/pupa , adult malformation and number of 

egg in bite / female, from results. 

4- Effect of zinc oxide nanoparticles on some vegetative parameters of mentha piperita, Data showed 

that there were increased in plant height after treatment with zinc sulfate and ZnO-NPs (A) and (B) 

compared with control. Also  showed that , there were increased in fresh and dry weight for plants 

treated with zinc sulfate and ZnO-NPs (A) and (B) compared with control. From tabulated data we 

indicated that foliar spray with ZnO-NPs (A) or (B) at concentration 25 mg/L were more effective on 

quantitative   parameters like fresh weight and dry weight. 

5- Chemical composition of mentha piperita essential oil, Data showed the chemical constituents of 

mentha piperita  essential oil . The data showed that the total identified compounds from menthe oil  

were 24 represent 99.18 % from total mass. The major compounds found in mentha essential oil, were 

carvone (53.53%) followed by cis-d-dihydrocarveol (9.88%),...etc. 

6- Toxicity of zinc oxide nanoparticles, The study was investigated the effect of nano ZnO on  adult male 

Wistar rats by measuring liver function, kidney function, lipid profile , blood sugar level , hematologic 

analyses and histopathological changes in the liver. Where it the results showed that there was a 

significant increase compared to the negative control in all liver and kidney functions, glucose, 

cholesterol, low-density cholesterol and triglycerides, while the low-density cholesterol decreased 

compared to the negative control. As for the percentage of hemoglobin, red and white blood cells, and 

platelets, there was no significant difference compared to the negative control.while The 

histopathological features of the liver are shown respectively.  Negative control showed preserved 

hepatic  lobular architecture and intact hepatocytes. Group treated with ZnO-NPs (A) at concentration 

150 mg/kg diet showed distorted lobular architecture in the form of compressed sinusoids and marked 

hydropic degeneration of hepatocytes. Meanwhile group treated with ZnO-NPs (A) at concentration 

300 mg/kg diet showed distorted lobular architecture with markedly degenerated hepatocytes showing 

focal scattered apoptotic figures and dilated congested sinusoids. Group treated with ZnO-NPs (B) at 

concentration 150 mg/kg diet showed distorted lobular architecture with hydropic degeneration of 

hepatocytes , while group treated with ZnO-NPs (B) at concentration 300 mg/kg diet showed focal 

porto-portal and porto-central fibrosis. 
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 دراسات كيميائية حيوية على  التاثيرالسام لبعض المستخلصات النباتية عنوان الرسالة:

 رضا محمد ابراهيم راشد اسم الباحـث :

 لفلسفة فى العلوم الزراعيةدكتور ا الدرجة العلمية:

 الكيمياء الحيوية الزراعية  القسم العلمى :

 71/7/0202تاريخ موافقة مجلس الكلية : 

 كلية الزراعة، جامعة المنوفية   ام  أستاذ الكيمياء الحيوية،ـــــأ.د. مصطفى عبدالله محمد هم لجنة الإشراف:

 كلية الزراعة، جامعة المنوفية   الكيمياء الحيوية ،أستاذ   ا.د/ سمير عبد القادر القدوسيأ.د.  [

 كلية الزراعة، جامعة المنوفية   أستاذ الكيمياء الحيوية، ـواد  ـــأ.د. صلاح منصورعبدالجـــ 

 

 الملخص العربً

زٍفخ: ِثً ػٍٝ أ١ّ٘خ اٌجغ١ّبد إٌب٠ٛٔخ لأوغ١ذ اٌضٔه اٌزٟ رغزخذَ فٟ ِجبلاد ِخ ٔغزٙذف ِٓ ٘زٖ اٌذساعخ اٌمبء اٌؼٛء

اٌزأث١شاد اٌطج١خ اٌذ٠ٛ١خ ، ٚاٌى١ّ١بء اٌىٙشثبئ١خ ، ٚاٌذفض ، ٚأجٙضح الاعزشؼبس ، ٚاٌطت اٌذ١ٛٞ ، ٚاٌظ١ذلا١ٔبد ، ٚاٌشػب٠خ 

اٌظذ١خ ، ِٚغزذؼشاد اٌزج١ًّ ، ٚرىٌٕٛٛج١ب الأغز٠خ ، ٚطٕبػخ إٌغ١ج ، ٚا١ٌّىب١ٔىب ، ٚاٌجظش٠بد ، ٚالإٌىزش١ٔٚبد ، 

ٌٍزطج١ك رأث١شا ل٠ٛب لبثلا لأوغ١ذ اٌّؼبدْ رظٙش اٌجغ١ّبد إٌب٠ٛٔخ اٌطبلخ ، ٚالأجٙضح اٌجظش٠خ ، ٚ ٚطٕبػخ اٌفؼبء ، ٚػٍَٛ

 ػٍٝ ٔطبق ٚاعغ.

ػٓ ؽش٠ك فٟ ٘زا اٌظذد ، ٔمَٛ ثزذؼ١ش جض٠ئبد أوغ١ذ اٌضٔه إٌب٠ٛٔخ ِٓ أع١زبد اٌضٔه ٚوجش٠زبد اٌضٔه ثطش٠مز١ٓ ٚ

 رٍخ١ض إٌزبئج اٌزٟ رُ اٌذظٛي ػ١ٍٙب فٟ إٌمبؽ اٌزب١ٌخ: ب( ٠ّٚىٕٕ(sol-gelاٌجً اٌّزّبعه ٚاٌزٞ ٠ؼشف ة 

 

 عن طرٌق  الخعرف على جزٌئبث الزنك النبنىٌت: 

  (X-ray diffraction) الأشعت السٍنٍتححلٍل حٍىد 

. رذش٠ؼٙب ٌُ ٠زُ  لأوغ١ذ اٌضٔه اٌجٍٛسٞ  شىًٌٍؼ١ٕخ اٌّذؼشح أْ اٌ XRDد١ث أظٙشد ٔزبئج  رذب١ًٌ الاشؼخ اٌغ١ٕ١خ  

اٌشىً اٌغذاعٝ اٌم١بعٟ لأوغ١ذ إٌٝ  د١ث رش١ش وً لّخ .  Braggؽ٠ًٛ ِٓ لُّ  ِذٜ ؼ١ٕبد  أٌبد١خ أخشٜ ، رظُٙش  ِٓ

  . Bragg رّبثً لُّ  دسجخ ِئ٠ٛخ  033 إٌٝ 033ِٓ  اٌّذؼشح إٌب٠ٛٔخ  أوغ١ذ اٌضٔهأظٙشد جض٠ئبد ٚ wurtzite اٌضٔه 

 

 .FTIR)  الاشعت ححج الحمراء ) ححلٍل

اٌزٞ رُ اٌذظٛي ػ١ٍٗ أٔٗ رُ اٌؼثٛس ػٍٝ عٍغٍخ ِٓ لُّ الاِزظبص  FTIR ً فٛس١٠ٗ ٌلأشؼخ رذذ اٌذّشاءرذ٠ٛ أظٙش

ك ِغ اٌشاثطخ ا١ٌٙذسٚج١ٕ١خ فٟ رزٛاف 1-عُ  0103ٚ  1-عُ  0003ػٕذ  لّخ الإِزظبص.  1-عُ  0333 - 033فٟ اٌّذٜ ِٓ 

رش١ش لّخ .  C = O فٝ طٛسح  اٌضٔه ثٛوغ١لادوش رؼٛد إٌٝ  1-عُ 1253 ػٕذ الإِزظبص . لُّ  O-H ِجّٛػخ اي 

رؼٛد  1-عُ  032 لّخ الإِزظبص اٌذبدح ػٕذ. C-H إٌٝ الاسرجبؽ ث١ٓ اٌىشثْٛ ٚا١ٌٙذسٚج١ٓ  1-عُ  1030 الإِزظبص ػٕذ

 .Zn-O  أوغ١ذ اٌضٔهإٌٝ 

 

 .TEM) (المجهر الالكخرونً النبفذ  ححلٍل

جض٠ئبد لذ ّٔذ فٟ شىً شجٗ عذاعٟ ، رظُٙش اٌظٛسح أْ  ٠ٛخجض٠ئبد اٌضٔه إٌبٔٝ أْ ِٛسفٌٛٛج TEMأظٙش رذ١ًٍ 

 ٔبِٔٛزش. ٠03جٍغ  لطش ٔبِٔٛزش ثّزٛعؾ  23إٌٝ  03 ِٓ فٟ دذٚد لطش٘ب زىْٛ ِٓ جغ١ّبد ٔب٠ٛٔخ شجٗ وش٠ٚخر اٌضٔه

 

 النشبط المضبد للأكسذة لجسٍمبث أكسٍذ الزنك النبنىٌت: 

ٌّغزخذَ ٚأظٙشد إٌزبئج جغ١ّبد اوغ١ذ اٌضٔه إٌب٠ٛٔخ راد خٛاص ج١ذح رضداد اٌفبػ١ٍخ وّؼبداد أوغذح ثض٠بدح اٌزشو١ض ا

ٚعجً  DPPHفٝ رثج١ؾ اٌشمٛق اٌذشح  ٪20.33إٌٝ  03.52ل١ُ رزشاٚح ِٓ  Aوّؼبد أوغذح ، د١ث عجً اٌضٔه ٔبٔٛ 
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إٌٝ  32.5 ِٓٚرٌه ِمبسٔخ ثذّغ الاعىٛسث١ه اٌزٜ عجً ل١ُ رثج١ؾ  ٪23.20إٌٝ  23.50ل١ُ رزشاٚح ِٓ  Bاٌضٔه ٔبٔٛ 

 . A< صٔه ٔبٔٛ  ١ٌBىْٛ رشر١ت اٌفبػ١ٍخ ػٍٝ اٌشمٛق اٌذشح  وّب ٠ٍٟ:  دّغ الاعىٛسث١ه < صٔه ٔبٔٛ  32.3٪
 

 النشبط المضبد للمٍكروببث لجسٍمبث أكسٍذ الزنك النبنىٌت : 

غؼخ ِٓ ٚرٌه ػٍٝ ر ٌّٙب ٔشبؽ  ِؼبد ١ٌٍّىشٚثبد A , Bجغ١ّبد أوغ١ذ اٌضٔه إٌب٠ٛٔخ  أظٙشد اٌج١بٔبد أْ  

 إٌٝ رثج١ؾ ّٔٛ دخ١ّشح ، فمذ أدعلاٌخ ، ٚثلاثخ فطش٠بد ٚ ١ِىشٚثبد ِٛججخ ٌجشاَ، ٚثلاثخ ا١ٌّىشٚثبد اٌغبٌجخ ٌجشاَ 

 .زشو١ض ٠زجؼخ ص٠بدح ِٕطمخ اٌزثج١ؾ ص٠بدح اٌ اٌزشو١ض اٌّغزخذَ د١ث زثج١ؾ  ػٍٝ ِذٜ اٌؼزّذ ٠ٚ ا١ٌّىشٚثبد 
 

 ٌتالنشبط الحشري لجزٌئبث أكسٍذ الزنك النبنى ، 

ٌٍذششاد ثبٌٕظش إٌٝ الارظبي اٌّجبشش ِغ   إٌب٠ٛٔخ ZnOٌجغ١ّبد  اٌّج١ذ زأث١شاٌ أظٙشد إٌزبئج اٌزٟ رُ اٌذظٛي ػ١ٍٙب 

رأثشد رغز٠خ اٌذششح ػٍٝ اٌطؼبَ  د١ثاٌذششح فٟ ظً ث١ئخ ِذىِٛخ ثبفزشاع ػذَ ٚجٛد ػٛاًِ رزؼبسع ِغ إٌز١جخ.

 ٚرٌه ثبٌّمبسٔخػذد الأ٠بَ اٌزٟ اعزغشلزٙب اٌذششح لإوّبي دٚسح د١برٙب  ٌهزٚورأث١ش ِؼٕٜٛ  ZnO-NPsاٌّغّٛط فٟ ِذٍٛي 

 - ٌٍزششٔكإٌغجخ اٌّئ٠ٛخ  -ٚف١بد اٌؼزاسٜ  -ػٍٝ ِؼذي ٚف١بد ا١ٌشلبد  ZnO-NPsظٙش رأث١ش وزٌه ثبٌّجّٛػخ اٌؼبثطخ. 

وثش فؼب١ٌخ ِٓ وبْ أ  ZnO NPs (B  (ْأ إٌٝإٌزبئج  ٚاشبسد/ أٔثٝ ،  اٌٍطؼخاٌزشٖٛ  ٚػذد اٌج١غ فٟ  ٔغجخ -ٚصْ اٌؼزساء  

ZnO NPs (A). 
 

 لنببث النعنبعالخضرٌت  قٍبسبثحأثٍر الجسٍمبث النبنىٌت لأكسٍذ الزنك على بعض ال : ، 

( ِمبسٔخ ِغ Bٚ ) ZnO-NPs (A)ثؼذ اٌّؼبٍِخ ثىجش٠زبد اٌضٔه ٚ  بدإٌجبر ؽٛياٌج١بٔبد أْ ٕ٘بن ص٠بدح فٟ   أظٙشد

أْ اٌشػ  رؼخوبٔذ ٕ٘بن ص٠بدح فٟ اٌٛصْ اٌشؽت ٚاٌجبف ٌٍٕجبربد. ِٓ اٌج١بٔبد اٌّجذٌٚخ أ أ٠ؼبٚ. اٌّجّٛػخ اٌؼبثطخ

ِجُ / ٌزش وبْ أوثش فبػ١ٍخ ػٍٝ اٌّؼب١٠ش اٌى١ّخ ِثً اٌٛصْ اٌشؽت  52( ثزشو١ض Bأٚ )  ZnO-NPs (A)اٌٛسلٟ ثبعزخذاَ 

 ٚاٌٛصْ اٌجبف.

 إٌؼٕبع. أظٙشد اٌج١بٔبد أْ إجّبٌٟ اٌّشوجبد اٌّذذدح ِٓ ص٠ذ ٕبعٌٕجبد إٌؼاٌزشو١ت اٌى١ّ١بئٟ ٌٍض٠ذ اٌؼطشٞ ٚثذساعخ  -

-cis-d٪( ١ٍ٠ٗ 20.20اٌؼطشٞ ٟ٘ اٌىبسفْٛ ) إٌؼٕبعوبٔذ اٌّشوجبد اٌشئ١غ١خ اٌّٛجٛدح فٟ ص٠ذ ٚ٪ . 33.13رّثً  50

dihydrocarveol      (٪ (9.88  . 
 

 سمٍت جزٌئبث أكسٍذ الزنك النبنىٌت  

اٌجبٌغخ ػٓ ؽش٠ك ل١بط ٚظبئف اٌىجذ ، ٚظبئف اٌىٍٝ ، اٌذْ٘ٛ ،  Wistarػٍٝ روٛس فئشاْ  ZnOرُ دساعخ رأث١ش إٌبٔٛ  

ِغزٜٛ اٌغىش فٟ اٌذَ ، اٌزذ١ٍلاد اٌذ٠ِٛخ ٚاٌزغ١شاد إٌغ١ج١خ فٟ اٌىجذ. د١ث أظٙشد إٌزبئج أْ ٕ٘بن ص٠بدح ِؼ٠ٕٛخ ِمبسٔخ 

ٌى١ٌٛغزشٚي ٚاٌى١ٌٛغزشٚي ِٕخفغ اٌىثبفخ ٚاٌذْ٘ٛ اٌثلاث١خ ، فٟ ج١ّغ ٚظبئف اٌىجذ ٚاٌىٍٝ ٚاٌجٍٛوٛص ٚا جخٌباٌغ ّجّٛػخثبٌ

ث١ّٕب أخفغ اٌى١ٌٛغزشٚي ػبٌٟ اٌىثبفخ . أِب ثبٌٕغجخ ٌٕغجخ ا١ٌّٙٛجٍٛث١ٓ ٚخلا٠ب اٌذَ اٌذّشاء ٚاٌج١ؼبء ٚاٌظفبئخ اٌذ٠ِٛخ ، 

 ّجّٛػخاٌ دٌٍىجذ . أظٙشؼشع اٌظفبد إٌغ١ج١خ اٌّشػ١خ ٚث،   ثبٌّجّٛػخ اٌؼبثطخفٍُ ٠ىٓ ٕ٘بن فشق ِؼٕٛٞ ِمبسٔخ 

ٍِغُ  123ثزشو١ض  ZnO-NPs (A)اٌّجّٛػخ اٌزٟ ػٌٛجذ ثـ اِب ث١ٕخ ِفظظخ وجذ٠خ ِذفٛظخ ٚخلا٠ب وجذ٠خ ع١ٍّخ ،  خٌجباٌغ

أظٙشد ث١ٕخ ِفظظخ ِشٛ٘خ فٟ شىً أشجبٖ ج١ٛة ِؼغٛؽخ ٚرٕىظ ِبئٟ ٍِذٛظ ٌٍخلا٠ب اٌىجذ٠خ. ٚفٟ  ٚججخ غزائ١خ / وغُ

ث١ٕخ ِشٛ٘خ ِغ  ٚججخ غزائ١خِجُ / وجُ  033ثزشو١ض  ZnO-NPs (A)ّجّٛػخ اٌزٟ ػٌٛجذ ثـ اٌٛلذ ٔفغٗ ، أظٙشد اٌ

خلا٠ب اٌىجذ اٌّزذ٘ٛسح ثشىً ٍِذٛظ ٚاٌزٟ رظٙش أشىبي ِٛد اٌخلا٠ب ااٌّزٕبثشح ٚاٌج١ٛة  اٌّزٛعؼخ. أظٙشد اٌّجّٛػخ اٌزٟ 

ِشٛ٘خ ِغ أذلاي ِبئٟ ٌٍخلا٠ب اٌىجذ٠خ ،  ث١ٕخ ِفظظخ ٚججخ غزائ١خِجُ / وجُ  123ثزشو١ض  ZnO-NPs (B)ػٌٛجذ ثـ 

 ر١ٍف ِشوضٞ. وجُ ٚججخ غزائ١خِجُ /  033ثزشو١ض  ZnO-NPs (B)ث١ّٕب أظٙشد اٌّجّٛػخ اٌزٟ ػٌٛجذ ثـ 

 


