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53 
 1-2-5-7-1-2-6- انًحفضج تانعٕايمئٛح انًعانعح انؼٕ انذساساخ انرٙ اظشٚد تإسرخذاو 

 راخ احعاو انُإَ 
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ِغ بذا٠ت إٌظف اٌزبٟٔ ِٓ اٌمشْ اٌؼشش٠ٓ بذأث ػ١ٍّت اٌخٛسغ فٟ إسخخذاَ اٌّٛاد اٌّؼبفت 

 .ٌلأغز٠ت خظٛطبً اٌٍّٛٔبث ٚوزٌه طبغبث إٌس١ج 

ٚٔظشاً ٌىزشحٙب ٚحٌٛذ اٌشىٛن حجبٖ وز١شاً ِٕٙب ٌّب حسببٗ ِٓ أِشاع ِٓ ح١ذ ص٠بدة ٔشبؽ 

 ،ٚالإػـشاببث اٌّؼ٠ٛت ٚغ١ش٘ب ،ٚاٌظذاع ،ٚالأصِبث اٌشب٠ٛت ،ٚاٌحسبس١ت ،الأؿفبي اٌّفشؿت

فمذ حٕبٌٚج  ،ٌزٌه احجٙج ٘زٖ اٌذساست ٔحٛ حٛػ١ح ارش اٌؼٛء ػٍٝ بؼغ ِٓ ٘زٖ اٌظبغبث 

فّٕٙب اٌّسخخذَ  ،اٌذساست خّس طبغبث ِخخٍفت فٟ ؿشق إسخخذاِٙب ٚوزٌه فٟ حشو١بٙب

فٟ ػًّ  بؼؼٙب حسخخذَوّب  ،ٚأخشٜ ِسخخذِت فٟ طببغت الأٔسجت ٚغ١ش٘ب ،وّؼبفبث غزائ١ت

٘زٖ اٌظبغبث ححخٛٞ ػٍٝ ِجّٛػت أٚ أوزش ِٓ ِجّٛػبث وً ٚ( اٌٛشُ)إٌمٛش ػٍٝ اٌجٍذ 

 .ا٢صٚ

 

ٚحُ إجشاء حفبػلاث ػٛئ١ت ٚػٛء أوسج١ٕ١ت ٌٙزٖ اٌظبغبث ٚاحؼح ِٓ ٘زٖ اٌخفبػلاث أْ 

ؼً ٚبف ،(ٚاٌخٟ حؼخبش ِٛجٛدة داخً جسُ الإٔسبْ )اٌظبغبث اٌخّس حخفبػً ِغ اٌشمٛق اٌحشة 

حُ فظً ِؼظّٙب فٟ طٛسة  ثٍشوببٔت ِِّٛ٘زٖ اٌشمٛق اٌحشة ٚاٌؼٛء فإٔٗ ٠حذد ٌٙب حىس١ش ِى

ح١ذ حُ أخمبء  ،٘زٖ اٌّشوببث ٌٙب حأر١شاث ب١ٍٛج١ت خـ١شة بؼغ ذ أْٚٚجِ ،ٔم١ت ٚاٌخؼشف ػ١ٍٙب

أٚ  ِذِشاً إِب فأٚػحج حأر١شاً DNAبؼغ ِٓ ٘زٖ اٌّشوببث ٚحُ إخخببس٘ب ػٍٝ اٌشش٠ؾ إٌٛٚٞ 

ِّب ٠ٛػح ػلالت ٘زٖ اٌظبغبث بحذٚد الأِشاع اٌسشؿب١ٔت  ،اٌمذسة ػٍٝ اٌخؼٍك بٗ ٌٗ

ب ٠ٛجِٚاٌذساست ػٍٝ اٌظحت   ًِّب ٠زبج ِذٜ اٌخأر١ش اٌؼبس ٌٍظبغبث ِح ،ٚاٌـفشاث اٌج١ٕ١ت

 .اٌحذ ِٓ إسخخذاَ ٘زٖ اٌظبغبث 

ِٚمبسٔخٙب  ،اٌظبغبث اٌخّس ؿب١ؼ١بً ِٓ وّب حٕبٌٚج اٌذساست أ٠ؼبً ػ١ٍّت إسخخلاص طبغت

ٚأٚػحج اٌذساست أْ اٌظبغت اٌـب١ؼ١ت اٌخٟ ِٓ  Amaranrthبّز١ٍخٙب اٌظٕبػ١ت ٟٚ٘ طبغت 

اٌذساست ببٌؼٛدة إٌٝ  ٟٚحٛط ،طٕغ الله ػض ٚجً ١ٌس ٌٙب حأر١شاً ػبساً ِمبسٔت بّز١ٍخٙب اٌّظٕؼت

 . اٌـب١ؼت ٚرٌه بإسخخذاَ اٌظبغبث اٌـب١ؼ١ت بذ٠لًا ػٓ اٌظبغبث اٌظٕبػ١ت

ِزً ربٟٔ أوس١ذ اٌخ١خب١َٔٛ ٚاٌزٞ اخخٍفج ف١ٗ حجُ جض٠ئبحٗ  ِحفضةخذِج اٌذساست ػٛاًِ ٚلذ إسخ

ع ِٓ سشِأربخج اٌذساست أْ حم١ٕت إٌبٔٛ حُب١ِٛٔخش ٚلذ ٔ 00ٔب١ِٛٔخش إٌٝ 122ٚحشاٚحج ب١ٓ 

أوزش وفبءة ػٓ ِز١ٍٗ الأوبش فٟ حجُ  ٔب١ِٛٔخش 00ذل١ك اٌحجُ اٌرٚ  ٌّحفضااٌخفبػلاث ٚأْ اٌؼبًِ 

 . جض٠ئبحٗ

 
 

 

 

 

 

 

 

 

 

 

 

 



 

 

In the  second half of the 20 th Century , there has been a great increase in 

the use of food additives and textile dyes with varying levels of safety. 

Many more additives especially colors have been introduced of both 

natural and artificial origin. 

Reactions of some colors and dyes especially azo dyes have been 

reported occasionally in sensitive individuals symptoms include skin 

rashes, nasal congestion , hives, asthma and allergic activties . 

So, our research scoped on studing the effect of light and oxygen on the 

five dyes used in different ways " food additive, dying of textile and 

drawing on the skin which called (tattoo)" . Photocatalytic and 

photooxygenation reactions were carried out of five dyes.  These 

reactions explained the effect of free radicals on these dyes which 

degraded them into many compounds.  The produced compounds consider 

harmful substances which may be linked with cancer and mutation. 

Owing to this, part from our research included studing the effect of some 

formed compounds on the DNA, which showed damage or alkylation to 

DNA . This result is a good evidence on the harmful dyes which used in 

this research. 

This studing subjected also to extraction of  natural dyes and compared it 

with artificial ones, which showed that natural dyes is not harmful like 

artificial dyes . 

Therefore this study recomended that natural colors and dyes are safety 

and must be used instead of synthetic ones which are harmful.  

Nanotechnology is enabling technology that deals with nano-meter sized 

objects . It is expected that nanotechnology will be developed at several 

levels materials, devices and systems. The nano materials levels are the 



most advanced at present, both in scientific knowledge and in commercial 

applications. Nano particles materials as TiO2 were studied in this study. 

It was shown that the light reactivity of titanium dioxide nano particles, 

especially when with UV light, can enhance catalytic properties of 

surface to accelerate the photo catalytic reaction. 

 

 

The aim of the present work is: 

 Studing  photocatalytic reaction of five dyes which used in different purposes using 

catalyst with different particale sizes  50 &  142 nm. 

 Studing the photooxidation reaction of these five dyes using different sensitizers. 

 Extraction of natural dyes (Amaranth) from amaranth plant which grow in glass house 

in the kingdom of Saudia Arabia. 

 Studing the effect of  photocatalytic and photoxidation products on the DNA to be sure 

which one of these dyes is harmful and may be causing cancer and mutation. 

 Comparing the nature dyes with the synthetic one. 

The five dyes were classified into three classes: 

 Food and textile dyes. 

 Food additive (dyes). 

 Textile dyes. 

Fristly Food and Textile Dyes   

Amaranth is soluble in water . It was subjected to both photocatalytic 

and photooxidation reactions. 

Photocatalytic of Amaranth (11) with TiO2 50 & 142 nm and hydrogen 

peroxide under irridiation of mercury lamp gave : 



 

Disodium 3,4-Dioxo-3,4-dihydro-naphthalene-2,7-disulfonate (93) &  

Disodium 3,4-Dihydroxy-3,4-dihydro-naphthalene-2,7-disulfonate (94) &

Sodium 4-Hydroxy-naphthalene-1-sulfonate (95). 
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whereas, in photooxidation reaction of amaranth with rose Bengal as 

singlet oxygen sensitizer under irridiation of mercury lamp in presence 

of oxygen gas gave  

Disodium 3,4-Dioxo-3,4-dihydro-naphthalene-2,7-disulfonate (93) &  

Sodium 4-Hydroxy-naphthalene-1-sulfonate (95). 

 

Secondary Food additive Dyes 

Tartrazine (1) was subjected to photocatalytic reaction using titanium dioxide ( in 

different particle size)  it was broken down to give two photodegradated products: 

Sodium phenol sulfonate (96) & 

Sodium-4,5-dihydroxy -1-(4-sulfonatophenyl)-4,5-dihydro-1H-pyrazole-3-

carboxylic acid (97) 
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Allura red (14) was photocatalyzed using titanium dioxide ( in nano particle size) to 

give two photodegraded products: 

Sodium 5,6-dioxo-5,6-dihydro-naphthalene-2-sulfonate (98) & 

Sodium 5-methoxy-2-methyl-benzenesulfonate (99) 
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Thirdly Textile Dyes 

Congo red (15) was subjected to photocatalytic reaction and photooxidation reaction.  

When it treated with TiO2 in 142 nm partical size in presence of H2O2 using mercury 

lamp (photocatalytic) gave : 

Sodium 4-Amino-3-hydroxy-naphthalene-1-sulfonate (100) &  

Biphenyl-4,4'-diol (101) 

 

NN N

NH2 NH2

S
NaO

O
O

S
NaO

O
O

N
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N

O
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(100)

HO OH
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+

 

whereas, in photooxidation reaction, it has been obtained three degraded compounds   

Sodium 4-amino-3-(4'-nitroso-biphenyl-4-ylazo)-naphthalene-1-sulfonate (102) & 

Sodium 4-amino-3-nitroso-naphthalene-1-sulfonate (103) &  

4, 4'-Dinitroso-biphenyl (104). 



NN N
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+

Sudan black (16) is insoluble in water but soluble in organic 

solvents as chloroform. 

It was subjected to photooxidation reaction in presence of chlorophyll as 

singlet oxygen sensitizer under irridiation with mercury lamp to give three 

photooxygenated products 

4-(Phenyl-hydrazono)-4H-naphthalen-1-one (105) & 

4-(2,2-Dimethyl-2,3-dihydro-1H-perimidin-6-ylazo)-naphthalen-1-hydroperoxide 

(106) & 

2,2-Dimethyl-2,3-dihydro-1H-perimidin-6-ol and phenol (107) &  18a 

N NNNHN

HN

hv

N

N

N

N

H

H
OOH

+

(106)

N

N

OH

H

H

N

N

H

O

+

(107)

(105)

(16)

+

OH

(18 a)

Biological effect of degraded 94 compound on DNA in ethanol (1 mg/ 5 ml) were added 1 

ml of  DNA in saline solution. 

The reaction mixture was irradiated at 0C°, using a sodium lamp for 60  hours, samples 

were taken at different times to determine the damaging effects of  this  product on DNA 

using the gel electrophoresis techniqne. 

The photographs of the gel were taken under U.V. light (365nm). 

The results were recorded in table.  



 

Sample Time of irradiated (h) Degree of DNA 

alkylation 

DNA 

94 + DNA    

94 + DNA 

94 + DNA 

94 + DNA 

94 + DNA 

94 + DNA 

94 + DNA 

94 + DNA 

94 + DNA 

94 + DNA 

------------- 

0 

10 

20 

30 

35 

40 

45 

50 

55 

60 

-------------- 

None  

None 

Poor 

Moderate 

Moderate 

Moderate 

High 

High 

High 

 Very High 

 

 

 

 

hv 1O2

genotoxicity

Amaranth

Disodium 3,4-Dihydroxy-3,4-dihydro-naphthalene-2,7-disulfonate (94)

DNA

 

It has been confirmed that photocatalytic and 

photooxidation reactions could be caused degraded of dyes and gave degradated products. 

It has been examined various methods used in photocatalysts reaction. 

It has been found that adding TiO2 nano particles into the photocatalytic reaction 

accelerated the rate of degradation, thereby reducing the reaction time and improving the 

reduction of color.  Therefore  TiO2 nano particles are considred as an effective and 



feasible process for pretreating the azo dye- loden solutions, making possible a post-

treatment of the effluent in a biological system.  

It is plausiple that such degraded products are produced in situ when these dyes are treated 

with DNA under irridiation conditions and they might be responsible for some adverse 

effects in cells.  It should, therefore, be relevant to elucidate the biological consequence of 

these products with DNA and other cell compounds.  The genotoxicity of photobinding  

DNA intercalators, which possess additionally oxidative potential, has so far not been 

investigated. 

 

 

 

 (لا٠ٛجذ ٍِخض ػشبٟ ٚخبحّٗ)


