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 شكر وتقدير

 

لابددددددونحنددددددخنونتددددددينن فددددددون فومعنددددددخنم   دددددد  ن دددددد نت ددددددخ نمح خ   دددددد ن ددددددين

نيسدددددخع عنخوقفددددددنع دددددوونمحددددد ني دددددومجنقعدددددخ خ خن ددددد ن تدددددخ نمح خ  ددددد ن ددددد ن

حوصدددددو نمحددددد ن ددددد  نمح  ت ددددد ن هدددددوومنكب ددددد  ن ددددد نمنمبددددد حومحكددددد مجنمحددددد  ين

 شك  جنوووم هجننخ وم  ن   

 ــــددددددـ ننوم وحــــددددددـ ن دددددد ن  ددددددخ نمحت ددددددخ نننددددددخمع فددددددون فوننونتددددددين 

ننخ دددددد نو  ن   ــددددددـنيشدددددد  خينمحدددددد نكدددددد ن ددددددينبخح ز دددددد نمحشددددددك نومح   دددددد

وم فــددددددـ ن ددددددينتصدددددد   ن كدددددد نح ن دددددد نومحدددددد ن ددددددينوقدددددد ن  دددددد نمح نددددددخب ن

ننخو ب

و ددددددددنبخحشدددددددك نمح ز ددددددد نمحددددددد ننعنـدددددددـخع ع نمحكددددددد مجن ددددددد نمحك  ددددددد محددددددد نمســ

بخ شدددددد م نننددددددخعفعدددددد ن   (نمحدددددد  ن بددددددونمحكدددددد  جنمحددددددوم  ن سددددددعخ  ت و م

كددددد ن  ددددد ننخو دددددزم نـن نــدددددـ دنمح سدددددع   عددددد  ددددد ن ددددد منمحبتددددد نو عخب 

 .ك نمحعقو  نوملاتع مجنوحد

  



 

Comparison of vitamin C content between fruits sourced from an Iraqi market 

via HPLC quantification 
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Abstract 

This study was undertaken to quantitative estimate of the Vitamin C amount in different available Iraqi 

market fruits from different countries to find the best fruit has highest content of the vitamin according 

to percentage of HPLC peak area for each fruit. The findings clarified that the Turkey pomegranate has 

the largest amount of the vitamin followed by Syrian red Cindy then Syrian Strawberry among these 

all fruits. While, the lowest amount of the Vitamin C was in the Iranian pear followed by plumb and 

yellow apple for the same country. In Addition to that, Mango, red Apple, Kiwi, Orange, and green 

Grape have close amounts of the vitamin. Also, Iranian yellow Cindy and Pakistani Tangerine have 

about same the content of the Vitamin. 

1-Introduction 

One of the important vitamins to survive and thrive of the human life is vitamin C (ascorbic 

acid).1 Therefore, many studies have directed to investigate the levels of vitamin C in blood 

according to the gender and race, their results were considerable difference between male 

(lower level) and female (higher level) although the supplemented diet for all was rich with 

vitamin C.(2-5)       

The positive effects of the Vitamin C on the health of human body have attractive the 

attention of the medicinal chemists, one of these effects is the relationship between the 

vitamin and its influence to increase the Iron level in blood human. (6-10) Also, many studies 

illustrated that the rich diets with fruits and vegetables decreased risk of developing cancer 

and cardiovascular disease (CVD) which are considered the main reasons to increase the rates 

of the mortality.11 In addition to that, more than one study showed that the immune system 

is activated by high dose of vitamin C. (12,13) Moreover, it has been hypothesised that the high 

dose of the vitamin C has ability to resistance against the COVID-19 virus. (14-16) Furthermore, 

it has been found that the decreased levels of the vitamin C in the blood has relationship with 

diabetes, chronic hypertensions and viral induced sepsis.(17-20) Therefore, this research is trying 



to find the best fruit has high content of the vitamin C consequently, more natural treatment 

to enhance the immune system and  resistance against many diseases. 

 

2-Results and discussion 

 2.1 HPLC analysis results for the standard of Vitamin C 

Figure 2.1 shows HPLC chromatogram of standard Vitamin C. The high intensity sharp single 

peak without any overlap at the retention time 1.37 min. with less than one min. (start to end 

of the peak) was considered to be the Standard Vitamin C. According to this result, the used 

standard is high purified compound and ready for using in the recent research.   

 

 
Figure 2.1: HPLC chromatogram of 10 µL of standard Vitamin C 
(1 mg/500 µL). The mobile phase is 50% H20 and 50% MeCN.  

 
 

2.2 HPLC analysis Results for used fruits 

Subsequent to an investigation (quantitative analysis according to the peak area) of the 

Vitamin C in different fruits by HPLC as in Table 2.1 (average of three values of three peaks 

areas) and Figure 2.2 (Pi chart of percentages for the average of three peaks areas for Vitamin 

C to each fruit). There was clear difference in the amount of Vitamin C between the fruits for 

instance, the peak area of the Vitamin was the highest (3657612) in Turkey pomegranate, while 

it was the lowest (354247) in the Iranian Pear as in Table 2.1 (entry 8 and 9) and Figure 2.2, See 

Figure A.8 and A.9 in the Appendix A. In addition to that, the low peak area of the Vitamin in 

some fruits was very close to other for example, Iranian yellow Apple and Iranian Plumb as in 

Table 2.1 (entry 7 and 10) and Figure 2.2, See Figure A.7 and A.10 in the Appendix A. Also, the 

high peak area of the Vitamin in the Syrian Strawberry was close to the peak area in the Iraqi 

Naranji as in the same mentioned Table 2,1(entry 11 and 18) and Figure 2.2, See Figure A.11 

and A.14 in the appendix A.       

Furthermore, as a comparison in the same fruit from the same country but are different 

in the colour, the red Apple (6) has more peak area than green and Yellow Apple (5 and 7 in 

the Table 2.1 and Figure 2.2). 



 

Table2.1: Averages of Areas for HPLC peaks of vitamin C Amounts in different fruits  

No Name of fruit Peak area (average) 

1 Pakistani Tangerine 815629 

2 Malaysian Banana 882347 

3 Syrian Peach 1181794 

4 Egypt Mango 1516123 

5 Iranian Green Apple 1167605 

6 Iranian Red Apple 1373206 

7 Iranian yellow Apple 541273 

8 Turkish pomegranate 3657612 

9 Iranian Pear 354247 

10 Iranian plumb 461044 

11 Syrian Strawberry 2095508 

12 Iranian yellow Cindy 765613 

13 Syrian red Cindy 2966940 

14 Turkish Lemon 2211051 

15 Iranian Kiwi 1509165 

16 Iraqi Orange 1527519 

17 Turkish Grape 
(green) 

1402082 

18 Iraqi Naranji 2011353 

 

  



 

Figure 2.2: Pi chart of Areas of HPLC peaks for Amount of Vitamin C as a percentage in 

different fruits 

 

3-Conclusion  

There are some fruits contain high level of the vitamin C as Turkey pomegranate and Syrian 

red Cindy while, some fruits contain low level of the vitamin C as Iranian Pear. In addition to 

that, several fruits include about equal low content of the vitamin C as Plumb and yellow Apple 

from the same country (Iran). furthermore, it was found that Iranian red Apple has more 

content of the Vitamin C than the same fruit but with different coulure (green and yellow). 

 

4-Methods 

4.1 Analytical methods 

4.1.1 RP−HPLC 

HPLC analysis was performed on Dionix isocratic instrument with a Merck (Germany) Chromolith 

xRP−C18E, 4.6 × 10 mm column, a 5 μL injection and a flow rate of 1 cm3 min−1. The detector 

wavelength was set at 265 nm. The temperature was 25 °C. Unless stated otherwise, solvent A 

was H2O (50%) and solvent B was MeCN (50%). 

 

4.2 Preparation of standard vitamin C  

In 1.5 mL Eppendorf tube, 1 mg of L-+-Ascorbic acid (antibiotieous S.P.A, BP 616-27016V AL 

DE Reuil, France) was dissolved in 400 µL of water then vortexed for 30 seconds until getting 

clear solution without any precipitated Vitamin. This dissolved Vitamin C was stored in the 

fridge as a standard solution, ready to check by HPLC. 

1 Pakistani Tangerine 2 Malaysian Banana

3 Syrian Peach 4 Egypt Mango

5 Iranian Green Apple

6 Iranian Red Apple

7 Iranian yellow Apple

8 Turkish 
pomegranate

9 Iranian Pear

10 Iranian plumb
11 Syrian Strawberry

12 Iranian yellow 
Cindy

13 Syrian red Cindy

14 Turkish Lemon

15 Iranian Kiwi

16 Iraqi Orange

17 Turkish Grape 
(green)

18 Iraqi Naranji



 4.3 preparation and analysis of fruit sample  

All the different fruits were bought from the local Iraqi market then transport to the fridge of 

the laboratory directly.  1 mL of the concentrated juice (100%) was centrifuged (6000 rpm) for 

3 minutes after its drawing from peace of the fruit by syringe (3 mL). 5 µL from the clearance 

layer of the centrifuged juice was loaded into the injector of the HPLC by the Hamilton syringe 

(10 µL) then was injected to start the run. Table (3.1) indicates the method that has been set 

up to analysis of each sample (Standard and fruits samples).   

 

Table 4.1: HPLC method for standard vitamin C and fruits samples, which has retention time 

1.37 ±0.65 min. 

  

 

 

 

 

5-References   

1 C. L. Linster and E. Van Schaftingen, FEBS J., 2007, 274, 1–22. 

2 I. Birlouez-Aragon, C. Delcourt, F. Tessier and L. Papoz, Int. J. Vitam. Nutr. Res., 2001, 
71, 53–59. 

3 R. L. Schleicher, M. D. Carroll, E. S. Ford and D. A. Lacher, Am. J. Clin. Nutr., 2009, 90, 
1252–1263. 

4          R. L. Schleicher, M. D. Carroll, E. S. Ford and D. A. Lacher, Am. J. Clin. Nutr., 2009, 90, 1252–1263. 

5        J. F. Pearson, J. M. Pullar, R. Wilson, J. K. Spittlehouse, M. C. M. Vissers, P. M. L. Skidmore, J.    

Willis, V. A. Cameron and A. C. Carr, Nutrients, 2017, 9, 1–15. 

6          C. V. Moore, R. Dubach, Trans Assoc Am Physicians, 1951, 164, 245-256. 

7          S. Callender, J. Marney SR, G Warnet, Br. J. Haemaol. 1970, 19657-65. 

8          J. Cock, E Monsen, Am J Clin Nutr, 1977, 30, 235-41. 

9          D. Ballot, R. D. Baynes, T. H. Bothwell, M. Gillooly, J. Macfarlane, A. P. Macphail, G. Lyons, D. P. 
Derman, W. R. Bezwoda, J. D. Torrance and J. E. Bothwell, Br. J. Nutr., 1987, 57, 331–343. 

10        L. Hallberg, M. Brune, L, Rossander, Hum. Nutr. Appl. Nutr., 1986, 40, 97-113. 

 
11        S. A. Stanner, J. Hughes, C. N. M. Kelly and J. Buttriss, Public Health Nutrition, 2004, 7(3), 407–

422. 

12 S. M. Bozonet, A. C. Carr, J. M. Pullar and M. C. M. Vissers, Nutrients, 2015, 7, 2574–2588. 

 
13 X. Li, S. Xu, M. Yu, K. Wang, Y. Tao, Y. Zhou, J. Shi, M. Zhou, B. Wu, Z. Yang, C. Zhang, J. Yue, Z. 

Zhang, H. Renz, X. Liu, J. Xie, M. Xie and J. Zhao, J. Allergy Clin. Immunol., 2020, 146,  110–118. 

Time (min) % water % acetonitrile Flow rate (mL/min) 

0 50 50 1 

5 50 50 1 

10 50 50 1 

https://pubmed.ncbi.nlm.nih.gov/?term=Hallberg+L&cauthor_id=3700141
https://pubmed.ncbi.nlm.nih.gov/?term=Brune+M&cauthor_id=3700141
https://pubmed.ncbi.nlm.nih.gov/?term=Rossander+L&cauthor_id=3700141


14 J. M. Sanders, M. L. Monogue, T. Z. Jodlowski and J. B. Cutrell, JAMA - J. Am. Med. Assoc., 2020, 
323, 1824–1836. 

15 L. Zhang and Y. Liu, Journal of Medical Virology, 2020, 92(5), 479-490. 

16 B. Shanmugaraj, K. Siriwattananon, K. Wangkanont and W. Phoolcharoen, Asian Pacific J. 
Allergy Immunol., 2020, 38, 10–18. 

17        H. Hemilä, Nutrients, 2017, 9(4),  339 

  
18 Y. Kodama, Y. Kishimoto, Y. Muramatsu, J. Tatebe, Y. Yamamoto, N. Hirota, Y. Itoigawa, R. 

Atsuta, K. Koike, T. Sato, K. Aizawa, K. Takahashi, T. Morita, S. Homma, K. Seyama and A. 
Ishigami, Clin. Respir. J., 2017, 11, 915–924. 

19 R. Wilson, J. Willis, R. Gearry, P. Skidmore, E. Fleming, C. Frampton and A. Carr, Nutrients, 2017, 
9, 1–15. 

20 R. Wilson, J. Willis, R. Gearry, P. Skidmore, E. Fleming, C. Frampton and A. Carr, Nutrients, 2017, 
9, 1–15. 

 
 

  



6-Appendix A 

   
                                  1                                                        2                                                       3                                                                       
 

Figure A.1: HPLC chromatograms of Vitamin C in Pakistani Tangerine 
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Figure A.2: HPLC chromatograms of Vitamin C in Banana 
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Figure A.3: HPLC chromatograms of Vitamin C in Syrian peach 
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Figure A.4: HPLC chromatograms of Vitamin C in Egypt Mango 
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Figure A.5: HPLC chromatograms of Vitamin C in Iranian Green Apple 
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Figure A.6: HPLC chromatograms of Vitamin C in Iranian Red Apple 
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Figure A.7: HPLC chromatograms of Vitamin C in Iranian yellow Apple 

 

     
                                  1                                                         2                                                         3                     
 

Figure A.8: HPLC chromatograms Vitamin C in Turkey pomegranate  
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Figure A.9: HPLC chromatograms of Vitamin C in Iranian Pear 
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Figure A.10: HPLC chromatograms of Vitamin C in Iranian plumb 
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Figure A.11: HPLC chromatograms of Vitamin C in Syrian Strawberry  
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Figure A.12: HPLC chromatograms of Vitamin C in Iranian yellow Cindy 
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Figure A.13: HPLC chromatograms of Vitamin C in Syrian red Cindy 
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Figure A.14: HPLC chromatograms of Vitamin C in Turkey Lemon 
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Figure A.15: HPLC chromatograms of Vitamin C in Iranian Kiwi 
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Figure A.16: HPLC chromatograms of Vitamin C in Iraqi orange 
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Figure A.17: HPLC chromatograms of Vitamin C in Grape 
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Figure A.18: HPLC chromatograms of Vitamin C in Iraqi narenge 



Table A.1: Areas of HPLC peaks of vitamin C Amounts in different fruits (three runs)   

No Name of fruit Peak area (three runs) 

1 Pakistani Tangerine 1-1133154  2-657238  3-656494 

2 Malaysian Banana 1-769114  2-1108812  3-769114 

3 Syrian Peach 1-1185131  2-1204029  3-1156223 

4 Egypt Mango 1-1501114  2-1579074  3-1468180 

5 Iranian Green Apple 1-900704  2-1129983  3-1472129 

6 Iranian Red Apple 1-1034653  2-1350995   3-1733971 

7 Iranian yellow Apple 1-766245  2-483465  3-374110 

8 Turkish pomegranate 1-3403708  2-3699773  3-3869355 

9 Iranian Pear 1-391461  2-226344  3-444935 

10 Iranian plumb 1-406220  2-464348  3-512564 

11 Syrian Strawberry 1-2241636  2-1726177  3-2318710 

12 Iranian yellow Cindy 1-880026  2-761881  3-654933 

13 Syrian red Cindy 1-2641761  2-2979205  3-3279855 

14 Turkish Lemon 1-2151010  2-2448648  3-2033494 

15 Iranian Kiwi 1-1698455  2-1339062  3-1489979 

16 Iraqi Orange 1-1279899  1-1503232  3-1799426 

17 Turkish Grape (green) 1-1463635  2-1110156  3-1632454 

18 Iraqi Naranji   1-2231418  2-2267815  3-1534827 

 


