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Table 1 Operating condition of the atomic
absorption spectrometry to measure the
amount of aluminum in the paste samples

Parameter
309.3 Wavelength (nm)
6.95 Acetylene flow rate (L/min)
10.90 N,O flow rate (L/min)
0.5 Slit (nm)
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Table 2 Mean and Standard deviation of the aluminum concentration (ppm) in pomegranate paste
samples which were digested by dry method.

Furnace temperature (centigrade)

Name of cities

450

550

Ashing time (h)

Ashing time (h)

8 4 8 4

Rasht 638.34+6.76 602.25+4.51 675.53%5.19 648.1124.67
Masal 741.45+5.77 711.1345.73 769.27+5.44 750.1245.21
Sowme'eh Sara 398.1143.57 378.2244.56 448.87+4.47 412.33+4.38
Rezvanshahr 572.42+45.71 540.72+5.82 611.8845.44 586.64+5.83
Kuchesfahan 836.78+7.22 808.55+6.58 876.66+5.77 852.9246.31
Anzali 777.76+7.41 758.4147.65 803.63+6.83 785.98+7.38
Shaft 872.3626.73 840.52+6.55 923.1046.18 887.42+7.32
Siahkal 548.3246.38 535.54+6.17 580.22+6.54 559.82+6.33
Lahijan 657.71%7.23 648.68+7.52 721.97+7.34 654.73+7.45
Astaneh 652.73%5.82 621.3627.56 703.55+7.11 669.3627.52
Rudsar 661.63%5.66 635.45+6.32 719.89+5.43 676.54+5.46
Tarom 467.68+7.42 422.47+7.51 525.86+7.47 471.38+7.63
Rudbar 676.737.28 645.7247.66 736.79+7.75 687.57+7.48

Table 3 Mean and Standard deviation of the aluminum concentration (ppm) in pomegranate paste
samples which were digested by wet method.

Sample to solvent ratio

.. 1:1 1:2
Name of cities Ratio of HNO; o 150, Ratio of HNO; to 150,
3:1 1:1 3:1 1:1

Rasht 649.13£5.57 610.2544.75 638324463 655.24+5 86
Masal 747.0946.02 717.2546.15 785.18+5.85 752.36:+5.74
Sowme'eh Sara 403.23+5.84 398.89+4.33 463.23+5.42 418.5144.95
Rezvanshahr 586.64:46.54 549.87+6.24 628.57+5.82 594.78:+6.12
Kuchesfahan 848.75+6.38 814.66+6.05 883.56+5.94 862.8146.12
Anzali 788.33+7.56 748.16+7.41 835.46+6.83 797.48+7.56
Shaft 889.82+47.78 857.85+6.55 043.98+6.36 897.94+7.57
Siahkal 559.13+7.73 546.63+6.88 592.65+6.92 566.82+7.12
Lahijan 669.76+7.55 668.76:+7.47 735.88+7.13 673.64+7.34
Astaneh 665.22+7.89 636.73+7.68 712.04+7.24 678.43+5.35
Rudsar 675.8746.11 642.74+6.22 731.57+5.82 688.89+5.79
Tarom 473.8148.39 431.64+7.78 534.78+7.89 451.3327.76
Rudbar 689.7140.67 652.47+8.88 744.87+8.87 694.66+87.54
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Table 4 Mean and Standard deviation of the aluminum concentration (ppm) in pomegranate paste
samples which were digested by microwave oven.

Power of the microwave (W)

Name of cities

180 360 600
Rasht 675.43+5.77 746.25+5.63 793.81+5.37
Masal 787.57+6.12 856.57+£5.83 905.25+5.56
Sowme'eh Sara 451.331£5.43 518.25+4.84 572.34+5.55
Rezvanshahr 635.34+6.63 706.37+6.32 751.47+6.42
Kuchesfahan 897.58+6.84 966.27+6.43 1017.62£5.85
Anzali 836.41£7.72 906.84+7.55 956.64+6.73
Shaft 927.29+7.81 998.85+7.45 1057.84£7.56
Siahkal 602.52+7.26 683.46+7.22 711.72+6.74
Lahijan 719.85+6.53 788.94+5.36 837.58+5.64
Astaneh 707.34+7.76 768.73+7.48 819.15£7.61
Rudsar 711.89+7.32 779.73+7.42 830.77£7.26
Tarom 515.72+7.41 586.47+7.52 635.73+7.25
Rudbar 731.63+8.12 804.55+8.33 854.86+8.45
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Table 5 Mean and Standard deviation of the aluminum concentration (ppm) in plum paste samples
which were digested by dry method.

Furnace temperature (centigrade)

450

550

Name of cities Ashing time ()

Ashing time (h)

8 4 8 4
Rasht 801.52+£5.26 765.4615.42 855.36%5.67 811.23+£5.38
Masal 893.54+5.34 852.24+5.25 944.71+5.63 902.77+5.46
Sowme'eh Sara 725.81+5.55 720.45+5.58 802.44+5.45 772.71+5.66
Rezvanshahr 697.34+6.12 656.8916.35 751.74+6.27 704.89+6.76
Kuchesfahan 855.48%5.58 812.46+5.20 895.47+£5.63 862.78%5.75
Anzali 812.32+6.10 778.54+6.23 878.431£6.39 832.8146.32
Shaft 903.55+5.18 873.65%£5.72 965.38+5.47 912.89+5.33
Siahkal 727.95+6.43 686.77+6.22 773.75+6.58 733.7616.43
Lahijan 721.52+6.58 677.34+6.75 768.61+6.83 724.72+6.78
Astaneh 707.32+5.74 658.72+6.27 755.57+6.33 716.84+5.78
Rudsar 778.8516.65 743.1616.15 829.4346.33 785.44+6.45
Tarom 611.58+6.68 571.6946.25 668.8716.53 624.98+6.31
Rudbar 781.42+6.32 739.88+6.44 828.5246.28 793.4616.53
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Table 6 Mean and Standard deviation of the aluminum concentration (ppm) in plum paste samples
which were digested by wet method.

Sample to solvent ratio

Name of cities - 1:1 - 1:2
Ratio of HNO; to H,0, Ratio of HNO; to H,0,
3:1 1:1 3:1 1:1

Rasht 815.35+5.67 775.5445.14 867.47+5.72 823.22+5.58
Masal 907.26£5.48 865.35+£5.76 955.37+5.77 915.84+5.55
Sowme'eh Sara 775.96+5.37 732.55%5.62 817.33+£5.42 781.83%5.59
Rezvanshahr 722.6316.36 667.4616.81 771.2146.42 733.34+6.52
Kuchesfahan 868.88+6.55 829.19+5.33 912.84+5.48 875.99+5.66
Anzali 834.4616.26 789.88+6.11 889.78+6.23 847.87+6.29
Shaft 927.57+£5.28 888.52+5.82 978.58+5.65 935.95+5.73
Siahkal 734.48+6.64 692.34+6.83 793.75+6.58 745.8246.52
Lahijan 727.95+6.45 686.77+6.32 782.76+6.67 736.89+6.61
Astaneh 713.35+6.42 663.56+5.67 766.74+5.57 722.85+6.34
Rudsar 733.85+6.41 730.76+6.71 824.92+6.55 793.69+6.26
Tarom 625.74+6.73 584.61+6.49 683.72+6.69 638.82+6.56
Rudbar 788.74+7.23 758.47+7.57 838.92+7.35 807.78+7.45

Table 7 Mean and Standard deviation of the aluminum concentration (ppm) in plum paste samples

which were digested by microwave oven.

Name of cities

Power of the microwave (W)

180 360 600
Rasht 843.87+4.86 913.73+5.26 961.16+5.33
Masal 976.93+5.52 1047.36£5.48 1085.87£5.49
Sowme'eh Sara 851.134£6.28 839.87+6.24 885.71£6.05
Rezvanshahr 747.55+5.54 818.78+5.35 867.95£5.62
Kuchesfahan 942.71+5.32 1011.14£5.24 1063.58+5.52
Anzali 899.68%5.16 988.88+5.23 1051.62+5.58
Shaft 962.64+5.82 1037.83£5.53 1095.77£5.66
Siahkal 758.79+5.76 831.74+5.69 879.55%5.78
Lahijan 751.74+5.32 823.58+5.48 871.53%£5.51
Astaneh 767.41+5.53 782.21+5.42 786.21+5.71
Rudsar 823.87+£5.83 897.98+6.51 946.47+6.58
Tarom 662.57+6.21 738.8716.15 780.68+5.98
Rudbar 873.46%5.83 946.72+5.31 992.82+5.47
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Table 9 Mean and standard deviation of salt
content in samples of pomegranate and plum
paste in different cities of Guilan province

Salt of samples

Name of cities pomegranate

paste plum paste

Rasht 0.7340.04 0.8940.05
Masal 0.8440.02 0.961+0.04
Sowme'eh Sara 0.621+0.03 0.8240.06
Rezvanshahr 0.7140.05 0.7610.03
Kuchesfahan 0.894+0.04 0.9440.04
Anzali 0.8610.05 0.9140.05
Shaft 0.9240.08 0.9840.03
Siahkal 0.6840.03 0.8040.04
Lahijan 0.7940.06 0.7840.01
Astaneh 0.7540.07 0.7440.05
Rudsar 0.7740.05 0.8540.05
Tarom 0.65+0.04 0.7240.02
Rudbar 0.8140.07 0.8740.06
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Table 8 Mean and standard deviation of pH in

samples of pomegranate paste and plum in
different cities of Guilan province

pH of samples

Name of cities pomegranate

plum paste
paste

Rasht 2.43+0.13 2.11+0.12
Masal 2.1940.11 1.94+0.13
Sowme'eh Sara 3.11+0.41 2.234+0.13
Rezvanshahr 2.47+0.05 2.35+0.10
Kuchesfahan 2.11+0.21 2.02+0.07
Anzali 2.154+0.23 2.09+0.05
Shaft 2.01+0.21 1.84+0.03
Siahkal 2.5240.10 2.25+0.23
Lahijan 2.2940.13 2.31+0.21
Astaneh 2.40+0.08 2.4340.20
Rudsar 2.3140.15 2.21+0.12
Tarom 2.74%+0.16 2.46%0.13
Rudbar 2.2340.21 2.1740.11
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Pomegranate and plum paste are acidic products that are often used in the
preparation of most local foods in Guilan province. As the preparation of these
pastes is mainly done in the aluminum containers traditionally, there is a
possibility of aluminum leaking into the pomegranate and plum puree during
processing. The presence of aluminum in the diet as a contaminant has aroused
the concern of many researchers and many studies have been conducted to track
the relation between the aluminum intake and the occurrence of the disorders
such as Alzheimer's, Parkinson's, breast cancer, neurological syndromes, and
anemia and the link has been proved.In this study, pomegranate and plum paste
froml13 different cities of the Guilan province werecollected and the amounts of
aluminum in them was measured using atomic absorption spectrometryafter
digestion by dry, wet, and microwave ashing methods. The results showed
contamination of pomegranate and plum pastes with high amounts of the
aluminum that was higher in plum paste in comparison to the pomegranate paste.
The concentration of aluminum in the case of digestion by microwave was higher
than the other two methods. Although the aluminumconcentration in all samples
did not exceed the tolerable level defined by WHO, continuous and long-term
use, considering exposure to the other sources of contamination, would be a
serious health threat. Therefore, it is necessary to pay more attention to the safe
processing of these products.
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