
Table S1.Identification of phytochemical compoundsin pomegranate juice byUPLC-ESI–qTOF-MS. 

Peak Assignment RT 
MS 

(m/z) 
Molecular Formula MS/MS 

Error 

(ppm) 

1.  Hexose Sugar alcohol 0.949 181.0733 C6H14O6 163, 101, 71 -8.26 

2.  Citric acid/isocitric acid 1.041 191.0209 C6H8O7 173, 111, 87 -6.28 

3.  Aconitic acid 1.178 173.0103 C6H6O6 111, 68 -6.9 

4.  Itaconic acid 1.223 129.0203 C5H6O4 85 -9.28 

5.  Malic acid 1.269 133.0153 C4H6O5 115, 87 -8.21 

6.  Gluconic acid 1.315 195.0522 C6H12O7 129, 99, 75 -6.4 

7.  2-Hydroxyglutaric acid 1.36 147.0313 C5H8O5 87, 85, 125 -9.07 

8.  Citric acid derivative 1.406 391.0359 C10H16O16 217, 191, 111, 373 1.77 

9.  Citric acid derivative 1.543 553.0899 C16H26O21 361, 191, 111 -2.33 

10.  Citric acid/isocitric acid isomer 2.0 191.0213 C6H8O7 173, 111, 87 -8.32 

11.  Aconitic acid isomer 2.183 173.0104 C6H6O6 111, 68 -6.9 

12.  Itaconic acid isomer 2.229 129.0205 C5H6O4 85 -9.28 

13.  Hexosylglycerol 2.32 253.0949 C9H18O8 91, 75 -6.77 

14.  Citric acid derivative 2.366 391.0362 C10H16O16 217, 191, 111, 373 1.23 

15.  Citric acid derivative 2.503 553.0895 C16H26O21 361, 191, 111 -1.26 

16.  Citric acid/isocitric acid isomer 2.96 191.0212 C6H8O7 173, 111, 87 -7.75 

17.  Citric acid derivative 3.005 379.0707 C10H20O15 319, 240, 191, 111 4.16 

18.  Aconitic acid 3.188 173.0104 C6H6O6 111, 68 -7.87 

19.  Itaconic acid 3.234 129.0202 C5H6O4 85 -6.66 

20.  2-Hydroxyglutaric acid 3.28 147.0304 C5H8O5 87, 85, 125 -2.78 

21.  Citric acid derivative 3.325 391.0361 C10H16O16 217, 191, 111, 373 0.93 

22.  Unknown 3.371 407.0036 C20H8O10 275 3.5 

23.  Homoisocitric acid/Methylisocitric acid 3.462 205.0367 C7H10O7 148, 111, 87, 67 -7.84 



24.  Citric acid derivative 3.508 553.0888 C16H26O21 361, 191, 111 0.36 

25.  Galloylhexoside 3.874 331.07 C13H16O10 271, 211, 169, 151, 
241 

-10.18 

26.  Hexose sugar 3.965 179.0577 C6H12O6 109, 99, 71 -8.72 

27.  Aconitic acid 4.148 173.0103 C6H6O6 111, 68 -5.99 

28.  Unknown 4.193 399.1526 C15H28O12 
386. 357, 325, 303, 
278, 244, 217, 161, 

150, 103, 83, 73, 61 

-3.93 

29.  Itaconic acid 4.239 129.0202 C5H6O4 111, 87, 71 -5.81 

30.  Citric acid derivative 4.285 391.0348 C10H16O16 217, 191, 111, 373 4.73 

31.  Unknown 4.331 347.1003 C14H20O10 
286, 199, 160, 138, 

115, 92, 65 
-4.69 

32.  Hexose alcohol 4.422 181.0728 C6H14O6 163, 101, 71 -6.14 

33.  Homoisocitric acid/Methylisocitric acid 4.468 205.0364 C7H10O7 148, 111, 87, 67 -5.21 

34.  Anhydrohexose 4.513 161.0468 C6H10O5 
145, 143, 119, 98, 89, 

85, 71 
-5.75 

35.  Gallic acid 4.65 169.0151 C7H6O5 125 -5.66 

36.  Ginnalin B 4.788 315.0758 C13H16O9 169, 147, 125 -11.12 

37.  Galloylhexoside 4.833 331.0701 C13H16O10 271, 211, 169, 151 -11.11 

38.  Citric acid derivative 4.879 553.0892 C16H26O21 361, 191, 111 0.7 

39.  Hexose sugar 4.97 179.0565 C6H12O6 109, 99, 71 -1.57 

40.  Unknown 5.062 643.1537 C27H32O18 

576, 567, 553, 539, 
522, 484, 481, 465, 

463, 411, 389, 346, 
291, 263, 257, 195, 

172, 147, 139, 103 

-2.97 

41.  Aconitic acid 5.153 173.0108 C6H6O6 111, 68 -10.3 

42.  Unknown 5.199 399.1532 C15H28O12 
386. 357, 325, 303, 

278, 244, 217,  161, 
-5.38 



150, 103, 83, 73, 61 

43.  Citric acid derivative isomer 5.244 391.035 C10H16O16 217, 191, 111, 373 3.85 

44.  Digalloylhexoside 5.29 483.0810 C20H20O14 
321, 439,304, 271, 

169, 63 
-3.57 

45.  Homoisocitric acid/Methylisocitric acid 5.427 205.0366 C7H10O7 148, 111, 87, 67 -7.44 

46.  Sugar alcohol 5.473 181.0725 C6H14O6 163, 101, 71 -4.47 

47.  Calodendroside A 5.656 627.1567 C27H32O17 507, 287, 197, 168 -1.68 

48.  Ginnalin B 5.793 315.0754 C13H16O9 169, 125 -11.38 

49.  Unknown 5.93 536.1127 C31H21O9  -5.24 

50.  Unknown 6.158 399.1535 C15H28O12 
386. 357, 325, 303, 

278, 244, 217, 161, 
150, 103, 83, 73, 61 

-6.24 

51.  Unknown 6.341 311.1358 C12H24O9 
255, 242, 236, 208, 
198, 191, 177, 153, 

111 

-2.71 

52.  Hexose sugar 6.387 179.0576 C6H12O6 137, 83 -7.49 

53.  Homoisocitric acid/Methylisocitric acid 6.432 205.0355 C7H10O7 
140, 125, 111, 87, 75, 

67 
-1.4 

54.  Hydroxybenzoic acid hexoside 7.575 299.0797 C13H16O8 137, 93 -6.17 

55.  Unknown 7.62 353.1486 C14H26O10 207, 168, 137, 111 -8.24 

56.  Unknown 8.215 537.1496 C21H30O16 329, 167 -5.99 

57.  
Unknown 8.26 645.1706 C27H34O18 483, 303, 177, 87 -5.96 

58.  
Unknown 8.352 629.1762 C27H34O17 

467, 357, 287, 137, 
125 

-5.29 

59.  Unknown 8.397 381.1059 C14H22O12 
266, 210, 173, 145, 

111 
-5.68 

60.  Vanillic acid-hexoside 8.443 329.0908 C14H18O9 167 -9.21 

61.  Hydroxybenzoic acid hexoside isomer 8.534 299.0801 C13H16O8 137, 93 -8.99 

62.  Unknown 8.671 219.0527 C8H12O7 186, 147, 140, 111, 87, -8.16 
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63.  Quercetin-O-dihexoside 8.717 625.1448 C20H34O22 463, 301, 300, 179 2.2 

64.  Syringic acid-O-hexoside 9.174 359.1019 C15H20O10 197, 182, 168 -10.2 

65.  Carthamidin-di-O-hexoside 9.266 611.1663 C20H36O21 449, 287, 269 1.08 

66.  Geniposide 9.357 387.1327 C17H24O10 227, 225, 87 -10.22 

67.  Unknown 9.403 465.1073 C21H22O12 329, 303 -8.01 

68.  Unknown 9.448 447.0976 C14H24O16 285, 284 3.1 

69.  Unknown 9.494 363.1113 C18H20O8 
315, 303, 271, 195, 
180, 167, 165, 150 

-8.11 

70.  Coumaric acid-O-hexoside 9.54 325.0959 C15H18O8 163, 145, 119 -9.82 

71.  Unknown 9.585 525.1649 C24H30O13  -7.23 

72.  Caffeic acid hexoside 9.631 341.091 C15H18O9 179, 161, 135 -9.11 

73.  Unknown 9.722 309.1218 C12H22O9  -8.22 

74.  Feruloyl -O- hexoside 9.814 355.1069 C16H20O9 217, 193, 175 -10.39 

75.  Unknown 9.859 305.0729 C8H18O12 225, 156, 97, 60 -0.24 

76.  Unknown 9.905 439.185 C18H32O12  -5.4 

77.  Eriodictyol-O-hexoside 9.951 449.1132 C21H22O11 
287, 179, 151, 135, 

125 
-8.89 

78.  7-Dehydrologanin tetraacetate 10.042 555.1758 C25H32O14  -5.01 

79.  2'-Oxoaloesol 7-glucoside 10.225 393.1228 C19H22O9  -9.01 

80.  Ellagic acid derivative 10.271 461.1703 C20H30O12 301, 269, 191, 89 -7.96 

81.  Unknown 10.316 551.1812 C26H32O13 391, 193, 165 -2.94 

82.  Icariside D1 10.454 415.1647 C19H28O10 346, 257, 149, 101, 89 -7.91 

83.  Kanokoside A 10.499 475.1859 C21H32O12 429, 205, 163, 103, 
101, 89 

-7.91 

84.  Phenethylrutinoside 10.591 429.1804 C20H30O10 
300, 205, 143, 103, 

101, 89 
-10.39 

85.  Ellagic acid deoxyhexose 10.682 447.0608 C20H16O12 301, 257, 229, 185 -8.75 



86.  Ellagic acid 10.773 301.0013 C14H6O8 257, 229, 185 -7.76 

87.  Pomegralignan 11.002 507.1536 C24H28O12 327, 169 -4.66 

88.  Unknown 11.276 425.0598 C14H18O15 345, 299, 164, 96 -3.82 

89.  Phloretin-hexoside (Phlorizin) 11.413 435.1326 C21H24O10 273, 169, 379 -6.72 

90.  Naringeninhexoside 11.504 433.1171 C21H22O10 271, 165, 151, 119 -6.93 

91.  Ellagic acid isomer 11.824 301.0011 C14H6O8 257, 229, 185 -7.13 

92.  Dihydrokaempferol-hexoside 12.555 449.2794 C22H42O9 287, 125 -6.98 

93.  Naringin 12.83 579.1742 C27H32O14 433, 271, 217, 125 -4.32 

94.  Unknown 13.012 695.4059 C37H60O12 
559, 487, 426, 337, 

116 
-6.73 

95.  Ellagic acid derivative 13.195 327.2201 C18H32O5 301 -9.17 

96.  Unknown 13.698 397.2255 C21H34O7 329, 282, 251, 233, 99 -5.33 

97.  Unknown 15.206 389.199 C22H30O6 357, 272, 162, 116 -7.27 

98.  Asiatic acid 15.298 487.3464 C30H48O5 
436, 339, 260, 149, 

129, 73 
-6.71 

99.  Unknown triterpene 15.846 485.3304 C30H46O5 395, 318, 196, 116, 71 -8.19 

100.  Unknown 16.166 399.2207 C24H32O5 --- -8.02 

101.  Unknown 
16.349 415.2161 C24H32O6  

-6.88 

102.  Panaxytriol 
16.623 277.1827 C17H26O3 

 
-6.25 

103.  Maslinic acid 
17.537 471.3506 C30H48O4 404, 393, 333, 272, 

180, 157, 85 
-5.61 

104.  
Unknown 18.45 357.2103 C22H30O4 137, 93 

-8.61 

105.  
Unknown 18.542 383.2262 C24H32O4 325, 272, 219, 164, 

145, 119 
-8.6 

106.  Hydroxy-tricosanoic acid 18.816 369.3406 C23H46O3 323,269, 228, 189 -8.94 

107.  2 Hydroxy-tetracosanoic acid 19.73 383.3567 C24H48O3 
337, 219, 163, 145, 

119 
-8.52 



108.  Hydroxy-tricosanoic acid isomer 
19.821 369.3393 C23H46O3 323, 194, 181, 138, 92 

-5.39 

109.  Hydroxy-tetracosanoic acid isomer 
20.735 383.356 C24H48O3 337, 299, 249, 145, 

101 
-7.32 

110.  Hydroxy-tricosanoic acid isomer 
20.826 369.339 C23H46O3 323, 311, 

-4.78 

111.  Unknown 
21.649 619.4237 C36H60O8  

-4.11 

112.  Hydroxy-tetracosanoic acid isomer 
21.695 383.3554 C24H48O3 337, 255, 201, 145, 77 

-5.83 

113.  
hydroxy-pentacosanoic acid 

Hydroxy-ethyltetracosanoic acid 
21.74 397.3711 C25H50O3  

-5.6 

114.  Ginsenoside-Rh2 
22.654 621.4415 C36H62O8  

-6.84 

Abbreviations: HHDP, hexahydroxydiphenoyl; RT, retention time. 
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Tables 

 

Table (S2): Copper content in liver and kidneys of rats in different groups 

 Control CuO-NPs  CuO-NPs 

+1ml/kg PJ 

CuO-NPs 

+3ml/kg PJ 

Liver (ppm/g) 1.9±0.19 5.3±1.22 3.7±0.5 2.3±0.7 

Kidneys 

(ppm/g) 

3.1±0.1 8.1±2.5 5.2±1.5 3.9±0.7 

 

 


