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Abstract: Punica granatum honey is a featured

(potassium, sodium, lead, cadmium, zinc, manganese, mag

, nic, and copper) in P. granatum honey, the plant organs of P. granatum
(roots, stems, leaves, and flowers), and-the soil and water of the habitat were evaluated with flame atomic absorption spectrometry (F-AAS) or
graphite furnace atomic absorption spectrometry (GF-AAS) here. The results showed that in P. granatum honey, the elements with the highest
content (283.68 mg/kg) and the lowest content (0.008 mg/kg) were potassium and cadmium, respectively. Cluster analysis and radar charts

showed that the flower of P. granatum had the most significant impact on the mineral contents of the honey. The highest and lowest percentages

of the elements that entered th anatum honey from flowers were potassium (37.79%) and cadmium (0.46%), respectively. Correlation

analysis showed that the mineral con in honey had significant correlations with different plant organs and the habitat water to varying

extents. tw, the potassium, lead, zinc, manganese, and magnesium in the flower, the lead, cadmium, and arsenic in the root, the
, and arsenic in the water, the lead and manganese in the stem, and the zinc in the leaf showed significant correlation with the
contents in the honey. This study.showed that besides the "soil-plant-nectar” chain, the mineral contents of P. granatum honey were also related
to environmental factors and human activities.
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Table 1 Contents of the mineral elements in honey, various organs (roots, stems, leaves, and flowers) of Punica granatum, and habitat soil and water (mg/kg)

Statistics Honey( n=12) Roots( n=12) Stems( n=12) Leaves( n=12) Flowers(n=12) Soil( n=12) Water( n=12)

Mean+SD 283.68+22.36 901.32:45.40 892.50+28.33 853.68+57.30 750.54:66. 2321.45+169.30 88.17::8.00

« Range 265.08~296.52 889.48-919.25 789.44~911.26 783.20~911.05 Vﬂﬁzvé 2074.18-2568.73 78.08-90.09
N Mean+SD 34.06+2.14 354.62+16.63 348.07+29.53 73.25+4.58 108.69423.90 1049336839 12.93+0.08
Range 32.49-35.61 303.54-378.46 302.86~380.50 68.59-80.28 91.254122.55 969.57~1236.47 12.54-13.27

Mean+SD 0.230.07 6.3520.18 6.831.32 327:090_ . 5.12:1.05 5.80+1.03 0.18+0.004

P Range 0.19~0.26 6.17~6.41 6.12~6.97 386 445558 4.737.13 0.16-0.18
Mean+SD 0.008£0.001 2.3020.15 2208017 A.02404 7 he60.70 0.74£0.22 0.0320.003

cd Range 0.007~0.009 2.16-2.42 2.01~-2.34 0845115 4 104205 0.42~1.01 0.02~0.03
Mean+SD 2.07£0.72 89.35+6.37 81.313.07 2514263 6.8120.29 187.46£23.27 0.22+0.07

zn Range 1.97-2.69 86.73~94.89 75.76~82,39 39:19-45.87 5.94-6.91 151.55~193.15 0.20~0.24
Mean+SD 5812032 157.86+14.28 143.79+1621 174.8117.40 21.10£1.47 1584.89+73 31 0.230.002

Mo Range 526622 146.99~167.03 138.51~150.03 158.195182.09 18.03~22.40 1488 44~1598.42 0.21~0.25
Mean+SD 6.41+1.43 12093044 31 1165.67+28.16 xxiﬁm 253342.62 4065.93+181.82 19.7142.75

Ve Range 5.47-839 1179.66~1248.78 1019.43-1241.29 1172.41~1321.00 2434-27.73 3894.25-4177.57 18.04-24.83
Mean+SD 0.050.01 11.88+1.01 12:9242.11 6.84+0.23 3.14£0.72 22.0241.15 0.0120.003

As Range 0.04-0.06 10.08-12.09 {0.28-14.74 6.51~6.99 2.57-3.49 18.27-25.62 0.01~0.02
Mean+SD 0.32:0.01 13.5741.20 7.53%1.12 3.67+0.35 5.4120.82 47.1545.72 0.1520.002

cu Range 0.25-0.37 _1188~1442 6.99-8.29 3.23-3.92 5.256.30 39.36~51.15 0.130.15

All content Mean 332.63 2746.55 2660.90 2452.138 927.80 9284.86 121.63
E: SD=ATEE. ‘
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Fig.1 Type and proportion of the mineral elements in honey,

various organs (roots, stems, leaves, and flowers) of P. granatum,
and the habitat soil and water
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Fig.2 Dendrogram of honey, various organs (roots, stems, leaves,
and flowers) of P. granatum, and the habitat soil and water
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Fig.3 Radar charts of P. granatum honey (a) and P: granatum

flowers (b)
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Table 2 Correlation coefficient of honey with various organs (roots, stems, leaves, and flowers) of P. granatum, and the habitat soil and

water
Honey-Roots Honey-Stems Honey-Leaves Honey-Flowers Honey-Soil Honey-Water

K 0.65 -0.58 0.47 0.98** 0.36 0.76

Na 0.67 0.17 0.73 0.99* -0.32 0.84*

Pb 0.94* 0.93* -0.36 0.63 -0.10 -0.19

Cd 0.91** -0.32 -0.28 -0.50 0.55 0.40

Zn 0.33 0.77 0.99* 0.95%* -0.13 7039

Mn 0.54 0.99* 0.90 0.99** 0.70 0.88*

Mg 0.29 0.42 0.01 0.92%* 0.43 0.08

As 0.90* 0.82 0.53 0.79 0.72 -0:83%

Cu 0.64 0.78 0.68 0.32 0.47 0.3'
E MREBEAKTF (p<0.05); **KREMEEZEHKF (p<0.01).
XA SO RER &G E . IR Mn 5 Fi R B TEME, T As 5 ARG 256
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Table 3 Comparison of mineral elements between this study and published literature (mg/kg)
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Honey type n Region K Na Pb Cd Zn Mn Mg As Cu
Punicagranatum 12 Yunnan 0.23 0.01 2.07 5.81 6.41 0.05 0.32
Linden'” 39 Heilongjiang NS NS 048 113 1770 NS  0.08
Vitex!'” 50 Hebei NS NS 193 009 738 NS 0.6
Vetch!! 1 Somogy NS NS 063 003 1290 NS 0.8
Rape!'! 6 Somogy NS NS 366 061 1770 NS  0.16
Sunflower") 5 Somiogy 439.00 NS NS NS 335 110 2240 NS 027
Black locust!'? 19 Koprivnica 304.70 3390 056 0002 055 NS 802 013 186
Lime['? 11 privnica 157480 3190 081 0002 678 NS 2550 013 206
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