
 

 للبنجر الخلوية المعلقات  مزارع في البيتاليه صبغات تاجنإ

  

 ؿ١ت  قو١ع ِسّع  ثٕذ هؿٖ

  

 وٍىزبٚٞ خّبي ثٕذ  قب١ِخ.   ظ

  

 اٌوؽثٟ اٌّكزطٍض

  

  د رر  Beta vulgaris ؼ اٌجٕح د ا ٌٕت ح اٌطٍٛٞ ؾاؼم اٌُ فٟ اٌج١زب١ٌٓ طجغبد  إٔزبج ظؼاقخ إٌٝ اٌجسث ٘ػا ٠ٙعف

 ف رسىُ اي ح و١فٟ ح ٚظؼاـ  ح اٌطٍٛٞ ؾاؼم اٌُ ٞ ف ا١ٌٓ اٌج١ذ ثغبد ص اج إٔذ ؾ ٌزسفٟ وّسبٌٚخ ِزٕٛهخ كؽٚف

 ح اٌّؿؼم ّٔٛ ث١ٓ لخلااٌن ٚرسع٠ع اٌجٕدؽ ٌٕجبد اٌط٠ٍٛخ اٌّؿاؼم إٔشبء اٌجسث ٘ػا فٟ رُ ٚلع.   ٌٙب اٌس١ٛٞ  اء اٌجٓ ٞ

  ب رٕزدٗ ٞ اٌذ ح ٞ اٌؽئ١ف  اد ٠ب١ٔٓ اٌج١زبـ  ف روؽٞ َ د ا وُ.   ٚ إٌُ ظٚؼح يلا ش ا١ٌٓ اٌج١ذ ثغبد ص  اج ٚإٔذ

 أث١ؽ د  ظؼاقخ هٍٝ اشزٍّذ  ٌٍّؿؼهخ اٌج١ئ١خ اٌلؽٚف  ِٓ هعظ   ؼاقخ ظ رُ ثُ.    اد اٌج١زبؾأث١ٓ  غٌه ٚن  ح اٌّؿؼم

 ٚوػٌه)   ظ‒ ٤٫٢(   اٌط١ٍه زّغ ف١ٕٛوكٟ  وٍٛؼٚ  ثٕبئٟ  ٤٫٢ رؼّٕذ  إٌّٛ ِٕلّبد  ْ َ ح ِطزٍف ؾاد رؽوٟ

 اي  ٚ  اْ ث١زبخٍٛن اي   ٚ  ،  خبق١ّٔٛذ ي اٞ ١ِث اي  ِثً اٌس٠ٛ١خ اد اٌّث١ؽ ِٓ هعظ  ِزٕٛهخ رؽو١ؿاد  رأث١ؽ ظؼـ

 إٌّٛ هٍٝ إٌّد١ٕؿ  وجؽ٠زبد  ٚ  ،  إٌسبـ  وجؽ٠زبد  ٚ  ،  اٌؿٔه  اد وجؽ٠ذ ي ِث ح ٞ اٌس١ٛ ؼ ٚغٟ  اْ و١زٛـ

 ألظبٖ ثٍغ  ٚلع  إٌّٛ ِن ِزؿإِبً وبْ اٌج١زب١ٌٓ  طجغبد ثٕبء  أْ ائح إٌذ ؼد أكٗ ظ ٚق.   اد ٌٍج١زب١ٌٓ اٌس١ٛٞ ٚاٌجٕبء

 )   ١٤  ا١ٌَٛ فٟ(   إٌّٛ ِٕسٕٝ فٟ اٌثجبد ِؽزٍخ ثعا٠خ ِن

 اٌزؽو١ؿ أْ ِٛ آٌ ِٕلّبد رأث١ؽ ظؼاقخ ٔزبئح أكٙؽد وّب.   ٌٍج١زبؾأث١ٓ ؼئ١ك١خ"   ا١ٔٓ اٌج١ذ"   رح رٓ ح اٌّؿؼم ٚأْ

 ٌه  ،  اد اٌج١زبؾأث١ٓ ٚ  ٠ب١ٕٔبد اٌج١زبـ ح إٔزبخٟ ؾ زف لع اٌّغػ٠خ اٌج١ئخ فٟ)   ٌزؽ/  ٍِدُ  ٠٫٤(   اٌى١ٕز١ٓ ِٓ اٌوبٌٟ

 ِكزٜٛ هٍٝ ٚوػٌه)   اٌزٛاٌٟ هٍٝ٪   ١٢  ٚ٪   ٤٥  ثسٛاٌٟ(   ح اٌّؿؼم ا ٞلاٌص  ة ؼؽ اي ٚؾْ اي  ْ َ َ ج ي

 ٚرٓ  ، ا١ٔٓ ٠ؿٚث١ذ٢ا ْ َ ي لٍٟ م َ ٞ ؼئ١ف ٠ب١ٔٓ وج١زبـ.   اٌزؽو١ؿ ٔفف هٕع إٌّٛ ٔمض  ز١ٓ فٟ  اٌىبٍِخ اٌّؿؼهخ

   ٚؼح وض ظ٠ىبؾأث١ٓ ْلاا رح

  ؼؿت ٚؾْ خُ ٌىً  اٌزٛاٌٟ، هٍٝ٪   ٥٠  ٚ٪   ٨٣ ٟ ثسٛاي اٌج١زبؾأث١ٓ ٚ  ٌج١زبق١ب١ٔٓ ٌ ف  ظ‒ ٤٫٢  ٌزأث١ؽ ثبٌٕكجخ أِب

 ٌزؽ/  ٍِدُ  ٠٫٠٠٥  اٌزؽو١ؿ هٕع.   ظ‒ ٤٫٢  ؾ رؽوٟ اع أطف م َ ٠ؿظاظ اٌظجغخ إٔزبج  أْ ٚخع لع ِن  ظ‒ ٤٫٢ ِٓ

  ٠٫٠٢ اٌؼبثـخ ثبٌو١ٕخ ِمبؼٔخ ِو٠ٕٛخ ثعؼخخ ٠زأثؽ ٌُ اٌزؽو١ؿ ٘ػا هٕع إٌّٛ أْ   اظح ؾٞ  ٜ أهً خٍذ ـ ظ ٚق  ظ ٚهٓ

 .  ٌزؽ/  ٍِدُ

   إٌٝ اٌٙؽ١ِٔٛٓ ٔكجخ هٍٝ اٌسفبف ِن ِوبً)   اٌى١ٕز١ٓ  ٚ  ظ‒ ٤٫٢(   ِٓ ِطزٍفخ رؽو١ؿاد رأث١ؽ ظؼاقخ

   ؼد أكٗ  ظ فك ح اٌطٍٛٞ ح ٌٍّؿؼم ح اٌّغػٞ ح اٌج١ئ ٞ ف دلااَ اٌّن ٠ٓ ة

   ْ َ ح إٌّطفغ ؾاد ٌٍزؽوٟ ؾ اٌّسف أث١ؽ اٌذ أْ

 اٌظجغخ  إٔزبج ٌٛزق وّب  اٌك١زٛو١ٕ١ٓ  إٌٝ  وك١ٓلأا ٔكجخ فٟ اٌزغ١ؽ إٌٝ ١ٌٚف ثبٌزسع٠ع رؽو١ؿٖ إٌٝ ٠ؽخن  ظ‒ ٤٫٢

  اد ؼ ثٟ اٌُ أث١ؽ ٌذ ثخ ثبٌٕف ا أَ.   ١ٕ٠ؿ اٌز١ؽٚـ ؾ٠ُ إْ اؽ ٔش ٞ ف اظح ؾٞ  ٜ إي م ٠ؽج ٚ إٌُ اد ِٕلُ ثزأث١ؽ

 أْ  خبق١ّٔٛذ ١ِثب٠ً  اٌس١ٛٞ  اٌّث١ؽ  أْ ٚخع فمع اٌّؿؼهخ فٟ اٌظجغبد إٔزبخ١خ  ٚ إٌّٛ  هٍٝ اٌس٠ٛ١خ ٚغ١ؽ اٌس٠ٛ١خ

   ِٛزعح ثوؼّٙب  ٞ ف اظح اٌؿٞ



 

  ي ٌه  ٚي ١ِىؽَٚ  ٣٠  ؾ اٌزؽوٟ هٕع ٚضبطخ)   اٌظفؽ  ا١ٌَٛ(   اٌزدؽثخ ثعا٠خ ِٕػ إػبفزٗ هٕع ٔزبخ١خلإا ؾ٠بظح إٌٝ أظٜ

  هٕع أطفغ إٌّٛ أْ لاإ  ،)   اٌزٛاٌٟ هٍٝ اٌؼبثـخ اٌو١ٕخ ػوف  ١٥  ٚ ١١  زٛاٌٟ(   اٌج١زبؾأث١ٓ ٚ اٌج١زبق١ب١ٔٓ  ِٓ

 ظ هٓ ؾ اٌّسف أث١ؽ اٌذ اْ ن ظ فك  اْ ث١زبخٍٛن  ٚٞ اٌسٟ ؼ اٌّثٟ روّبي اـ ح زبي ٞ ف ا أَ.   دلااَ اٌّن غٖ ٖ

  زٛاٌٟ(   ٚاٌج١زبؾأث١ٓ اٌج١زبق١ب١ٔٓ ِٓ ٌىً)   اٌظفؽ ا١ٌَٛ(   اٌزدؽثخ ثعا٠خ ِٕػ اٌّؼبفخ ٌزؽ/  ُ د ٍِ  ٠٫١  ؾ اٌزؽوٟ

  ظ فك  اْ اٌى١زٛـ  ح زبي ٞ ف ٚ.    اً ِوٕٛٞ أثؽاً د ٚ إٌُ أثؽ ٠ذ َ ي ٠ٓ ذ ٞ ، ف)  اٌزٛاٌٟ هٍٝ٪   ٣٨  ٚ٪   ٩٧

 اؾأث١ٓ ٌٍج١ذ٪  ٦٤  ٚ  ٠ب١ٔٓ ٌٍج١زبـ٪   ١٢٣(   ٚاٌٟ ذ(   ؼ ٌذ/  َ ٍِح  ٥  ؾ اٌزؽوٟ ظ هٓ ثغخ اٌض اج إٔذ  اؾظاظ

  أْ ٌٛزق فمع ز٠ٛ١خ اٌغ١ؽ اٌّث١ؽاد اقزطعاَ  ح اي ذ ٞ ف ا أَ.   ؾ اٌزؽوٟ ـ ٔف ظ هٓ ٚ إٌُ ؾ زف ا وُ ،) 

(   اٌظفؽ  ا١ٌَٛ  فٟ اٌؿؼاهخ ثعا٠خ ِن  افزٙب إع  ظ هٓ   لاًٞ لً  اد ١ٌٓ اٌج١زب ٔزبجلإ ِسفؿح وبٔذ  إٌسبـ وجؽ٠زبد

 ثأٞ اٌّوبٍِخ رىٓ ٌُٚ) .   اٌزٛاٌٟ هٍٝ٪   ٤٣  ٚ٪   ٧٦  ثسٛاٌٟ  خُ ٌىً  ٚاٌج١زبؾأث١ٓ اٌج١زبق١ب١ٔٓ ِٓ وً ؾاظ ز١ث

 ٠ب١ٔٓ اٌج١زبـ  اْ ن  دلااَ اٌّن  خ١ّن فٟ ٖ أْ ٌٛزق وّب.   ِوٕٛٞ رأث١ؽ ٌٙب إٌّد١ٕؿ ٚوجؽ٠زبد ٔه اٌؿ وجؽ٠زبد ِٓ

   ي ٠ّث ا ث١ُٕ ا١ٔٓ ٠ؿٚث١ذ٢ا ْ َ ي لٍٟ م َ ا١ٔٓ اٌج١ذ ٚ ٖ ح اٌّؿؼم ٖ رٕزح غٞ ي ا ٞ اٌؽئ١ف

 و١ؿ رؽ رزـٍت ٌٍّؿاؼم ٔزبخ١خلإا ؾ٠بظح أْ.   اٌّؿؼهخ ثٛاقـخ إٌّزدٗ ٌٍج١زبؾأث١ٓ اٌؽئ١ك١خ اٌظٛؼح  ٔع٠ىبؾأث١ٓلإا

 ٖ  ظ‒ ٤٫٢  أث١ؽ د إٌٝ ؼاخوبً وبْ اٌظجغخ رسف١ؿ ٚأْ ٘ػ ِٓ اقزٕزح:    طخلااٌص ٚفٟ  ظ‒ ٤٫٢ ِٓ  ِٕطفغ

   اٌعؼاقبد

  اد ؼ اٌّثٟ  ٠ؽخن اٌزٕل١ّ١خ ١ٌخ٢ا ِٓ خؿء ٚأْ.   رؽو١ؿٖ هٍٝ، )   اٌى١ٕز١ٓ/    ظ‒ ٤٫٢(   ٔكجخ فٟ اٌزغ١ؽ إٌٝ ١ٌٚف

  وبْ فمع ز٠ٛ١خ اٌغ١ؽ ٌٍّث١ؽاد ثبٌٕكجخ أِب  اٌظجغخ  اْ اٌى١زٛـ ٚ اْ اٌج١زبخٍٛن ٚ  ١ِٔٛذ خبـ ي ا١ٌّثبٞ  ح اٌس١ٛٞ

  ظ‒ ٤٫٢ أْ ٚ   ٚ  ح اٌؿؼام ح ثعاٞ ظ هٓ ٚ ٖٚ د ا اٌّث١ؽ ثٙػٖ  ِعاظلإي  ِثًلأا اٌٛلذ  وبْ ٚ.   اٌظجغخ إٔزبج وجؽ

 ِوٓ أث١ؽ د  ٌٗ وبْ اٌػٞ اٌٛز١ع إٌسبـ ٠زبد  رأث١ؽ ٌ بٌٕكجخ ٚة.   اٌز١ؽٚق١ٕ١ؿ إٔؿ٠ُ ٔشبؽ  هٍٝ  ظ‒ ٤٫٢  رأث١ؽ إٌٝ

 ٌٗ اْ ن ظ فك  ؾ رسفٟ ٞ  غٌه ٠ٚوزّع اٌظجغخ إٔزبج فٟ ِزسىُ رٕل١ّٟ ظٚؼ ٌٗ  ٜ إي ثغخ اٌض ؾ رسفٟ م ٠ؽج ف ٚٞ

   اج إٔذ ؾ رسفٟ ٞ ف ٚٞ ِوٓ أث١ؽ د ا

 .  اٌز١ؽٚق١ٕ١ؿ ٔشبؽ  ؾ٠بظح  هٍٝ  اٌّث١ؽاد  رأث١ؽ

   ثٛاقـخ إٌّزدخ اٌج١زبؾأث١ٕبد ٚ اٌج١زبق١ب١ٕٔبد ٔٛه١خ أْ ٌٛزق وّب

 اٌلؽٚف   اً ٚؼاثٟ ثؾ رغ ظ ق ٞ اٌذ  ح اٌّؿؼم ائض ضض ْ َ  ٞ ٖ  Beta vulgaris  ؼ ٌٍجٕح ح اٌطٍٛٞ ح اٌّؿؼم

 .   ٔٛه١زٙب هٍٝ ١ٌٚف إٌّزدخ اٌج١زب١ٌٕبد و١ّخ هٍٝ ٠ؤثؽ أْ ٠ّىٓ ٌٍّؿؼهخ اٌج١ئ١خ
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ABSTRACT 

 

The aim of this project was to investigate the production of betalains in cell cultures of Beta 

vulgaris under various culture conditions in an attempt to enhance the productivity of the 

cultures with regard to betalains and to study the control of betalain accumulation in cell 

cultures. Cell culture of Beta vulgaris was initiated and the relationship between the growth 

and betalain accumulation throughout the growth cycle was determined. The individual 

betalains produced by the cell cultures were also identified. The effect of various 

concentrations of growth regulators [2,4-dichlorophynoxyacitic acid (2,4-D) and kinetin (Kin.) 

were examined on growth, betalain production and tyrosinase activity. Also, various 

concentrations of some biotic and abiotic elicitors were applied to the cultures at various 

time throughout the growth cycle (on day 0, 8 and 12) and their effects were examined on 

the growth, betalain biosynthesis, and tyrosinase activity. Results of the study showed that 

the accumulation of betalains was synchronized with growth and the maximum was attained 

when the growth reach the maximum on day 14. Kinetin at 0.04 mg.l-1 enhanced the 

production of betacyanin and betaxanthin per gram F.wt. (45% & 12% respectively) and per 

culture. The growth, however, was reduced. Tyrosinase activity was remarkably increased at 

this level of kinetin. Betalain production was increased as the concentration of 2,4-D was 

decreased in the medium and the highest production of the pigments was achieved at 2,4-D 

of 0.005 mg/l-1 which was optimum for betacyanin and betaxanthin production, as they 

were increased by 83% & 50% respectively, mean while the growth was not significantly 

affected. Tyrosinase activity was substantially increased at this level of 2,4-D, comparing to 

the control 

(٠.٠٢ mg.l-1 2,4-D). When the effect of both growth regulators was examined while 

maintaining the same ratio of 2,4-D/kin, results showed that enhancement of betalains at 

0.005 mg.l-1 was due to the level of 2,4-D but not due to the change of 2,4-D/kin ratio. 

Elicitors have remarkably influenced the growth and betalain biosynthesis, Methyl 

Jasmonate enhanced the production of betacyanin and betaxanthin per gram F.wt. 

especially at the concentration of 30 μM when applied at day 0 (11 fold and 15 fold 

respectively). However, the growth was slightly decreased. β-glucan also increased the 



production of both pigments (97% & 38% respectively) when supplied at 0.1 mg.l-1 on day 0. 

Chitosan has also increased the betacyanin and betaxanthin content by 123% & 64% 

respectively when supplied at level of 5 mg.l-1 on day 0. Among the examined abiotic 

elicitors copper sulfate at 0.5 mg.l-1 slightly enhanced the production of betacyanin (76%) 

and  betaxanthin (43%) as applied on day 0. Other abiotic elicitors (zinc sulfate and 

manganese sulfate) had no significant effect. The main betacyanins produced by treated 

cultures and the control were betanin, companied with little production of isobetanine and 

the main betaxanthin was presented as Indicaxanthin. In conclusion, data from the study 

have shown that low concentrations of 2,4-D is favored for high production of betalains. The 

level of 2,4-D has a regulatory effect on betalain biosynthesis and part of its regulatory 

mechanism is related to its effect on tyrosinase activity. MJ, β-glucan, chitosan and copper 

sulfate have a stimulatory effect on betalain biosynthesis and the best time for their 

application is at the beginning of subculture  and part of their regulatory mechanism is 

related to their effect on tyrosinase activity. The kind of individual betalains produced by the 

cultures is a characteristic of the cultures which may be genetically controlled. Various 

culture conditions may affect the amount of the pigments but not the type. 

 

  

 


