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A Study on the Contents of Trace Metals
in Commercial Nut Products
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and Sun-hee Han

Abstract

The lead, cadmium, chromium, copper, manganese and zinc concentration of
commercial nut products were examined in present study. The concentration of metals
were detected in 10 kinds, 111 samples of nuts and seeds : walnuts, peanuts, pistachio,
pine nuts, cashew nuts, sunflower seeds, pecan, sweet almonds, hazel nuts, macadamia.
The average concentration of metals were in order of Zn(20.33 mg/kg) > Mn(17.28
mg/kg) > Cu(6.82 mg/kg) > Cr(0.659 mg/kg) > Pb(0.101 mg/kg) > Cd(0.015 mg/kg).
The average concentration of Cr was the highest among those of heavy metals(Cr, Cd,
Pb) and their range was 0.350 - 0.916 mg/kg. In the samples, the contents of Cu, Mn,
Zn which ranges were 1.94 - 20.73 mg/kg, 5.63 - 62.59 mg/kg, 9.88 - 41.67 mg/kg
were relatively higher than those of Cr, Cd, Pb.

Key words : nuts, seeds, trace metals, heavy metals.
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Chemical Industry Ltd., Japan)& 0.5N-
HNOsEd oz HA w2 3Aste] A&t}
Nitric acid, hydrochloric acide #5434
4 E+F Al9f(Junsei chemical Co., Ltd.,
Japan)2 AHE-SHHT

2) AEe Hxal
FA% AzE FAMA AT F, BeolE

Hd ol B j_x].ﬂoq —90°Col M BEEEA B
Ao AMaslEon] g g 9 3 uEon BA
SFAH.
7t Ao didte] vhg 2o gor F55
g 24aq
ol _

o] AL 943 7]7) 2 Polarized Zeeman
Atomic Absorption Spectrophotometry(Hita-
chi 7Z-5700, 7Z-5300, Hitachi Co., Japan)=
Argetgoer, JlER, AF, @  graphite
furnace atomizationfo2 EA
3t opdE ﬂame atomization® 2.2 413519

Table 2. Analytical conditions of A.A.S.

Amount of metal{mgfkg)
s B ¥ B B
E
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Fig. 1. The average concentration of heavy
metal in nuts and seeds.
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Fig. 2. The

average

metal in nuts and seeds.

il

concentration of trace

Conditions of A.A.S.

ltem ; Carri;r/fuel gas Oxidant gas Silt Lamp  Wavelength
Anplgbicel mode  BIeme Baps flow rate pressure(kPa)  width(nm) current(ma) (nm)
Pb 283.3
Cr Graphite furnace Ar 30(L/min) S 1.3 9 228.8
Cd 359.3
Cu 1.2(L/min) 160 1.3 9 324.8
Mn Flame Air-CzHz 1.0(L/min) 160 1.3 6.5 213.9
Zn 1.1(L/min)} 160 0.4 9 279.6
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Fle R B gNR 3 duter] Al 2 ZFelAY slek e Suiaks ddke] Z
gheko] 0,158 mg/kg o= 714 =9ko ] (Table 3), Z} 0.002. 0.003 mg/kgl 2 Z5F v|uH wokm
o2 A 2oAE FA 0.002 mg/kg(E5 )04 & wEe =hjste] 0.033 mg/kgg_é A FFA,
T 0.036 me/kg(B) Abele] @k JERgIc B 0.023, 0.003 mg/keel Wl 2 JtmE @
Table 3. Average concentration of trace metals in nuts
i Average concentration (Minimum~Maximum) of Trace Metal (mg/kg. wet base)
em
Cd Cr Pb Cu Mn Zn
Walnuts 0.002 0.485 0.087 3l 21.83 13.91
© ’ (0.000~0.005) (0.034~2.983) (0.015~0.469) (1.94~10.60) (4.71~42.00) (4.46~27.92)
PRI 0.028 0.797 0.110 4.03 10.55 18.65
’ (0.005~0.056) (0.303~2.766) (0.000~0.523) (2.79~8.96) (7.29~18.63) (9.45~46.50)
Cashewnuts 0.005 0.640 0.025 14.05 10.39 35.35
ASTETIHILS (0.000~0.020) (0.293~1.300) (0.001~0.060) (5.33~20.73) (4.05~17.64) (15.81~50.39)
Pistachio 0.005 0.575 (0.193 522 5.63 10.83
® (0.002~0.012) (0.122~1.343) (0.019~0.524) (3.94~6.27) (2.82~12.83) (7.06~13.07)
ST, - 0.004 0.916 0.155 7.54 13.35 20.74
- ' (0.000~0.009) (0,198~2.313) (0.000~0.537) (3.76~11.82) (7.33~22.82) (12.59~28.80)
Pine nuts 0.036 0.454 0.036 10.30 62.59 41.67
i (0.006~0.067) (0.360~0.499) (0.017~0.052) (6.48~14.36) (41.46~83.63) (30.07~53.72)
Vaeadamia 0,004 0.617 0.000 4.53 30.41 9.88
ki (0.000~0.017) (0.512~0.707) 0.000 (4.13~4.80) (21.48~40.61) (9.14~10.76)
o e—— 0.158 (0.350 0.014 5.46 7.99 28.09
+oseeds (0.067~0.248) (0.318~0.381) (0.002~0.026) (2.60~8.32) (3.90~12.08) (23.58~32.60)
Hazel nuts 0.007 0.827 0.197 6.76 32.47 11.50
(0.002~0.012) (0.302~1.3531) (0.070~0.324) (6.39~7.12) (28.24~56.30) (7.38~17.35)
e 0.010 0.512 0.15% 2.75 42 38 15.12
© (0.008~0.011) (0.128~0.895) (0.015~0.298) (2.55~2.90) (36.01~45.74) (11.38~18.87)
Total 0.015 (659 (.101 6.82 17.28 20.33
(0.000~0.248) (0.034~2.983) (0.000~0.537) (1.94~20.73) (2.82~83.63) (4.46~53.72)
Table 4. Average concentration of trace metals in walnuts and peanuts
5 Average concentration (Minimum~Maximum) of Trace Metal (mg/kg, wet base)
em
Cd Cr Ph Cu Mn n
Walnuts 0.003 0.169 0.054 3.28 349.01 9.25
¢ N {(0.002~0.003) (0.034~0.370) (0.028~0.117) (2.98~3.47) (36.43~42.00) (8,98~9.59)
Imported 0.002 0.611 0.101 6.12 14.96 15.77
walnuts (0.000~0.005) (0.119~2.938) (0.015~0.469) (1.94~10.60) (4,71~31.80) (4.46~27.92)
Peumits 0.033 1.136 0.135 2.98 7.7 16.56
: (0.009~0.046) (0.447~2.766) (0.007~0.523) (2,79~3.30) (7.48~8.42)  (9.45~46.50)
Imported 0.028 0.519 0.146 3.83 10.02 15.95
peanuts A (0.013~0.056) (0.367~0.841) (0.019~0.413) (3.18~4.63) (7.29~11.70) (13.51~18.61)
Imported 0.015 0.535 0.004 65.41 16.91 ‘?6 89
peanuts B (0.005~-0.032) (0.303~0.983) (0.000~0.011) (4.14~8.96) (1ﬂ5.33~18‘63) (25.70~28.46)
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@ 1.34 ug/keg body weight/weekZ A4
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Table 5. Weekly intake of heavy metals in korean"

Average concentration

Daily intake® Weekly intake**

P BB (mg/kg) (pe/day/person) (#g/keg body weight /week)
Pb Cd Pb Cd Ph Cd
Cereals 0.130 0.023 40.10 7.10 4.70 0.80 B
Pulses 0.124 0.030 4.30 1.00 0.50 0.10
Potatoes and starches 0.083 0.170 1.80 0.40 0.20 0.04
Vegetables 0.019 0.016 5.40 4.60 0.60 0.50
Fruits 0.015 0.001 2.20 0.90 0.30 0.10

'Ddily intake(pg/day/person) :
* Weekly intake(zg/ke body weight fweek) :
adult)

Average concentration(mg/kg) x Amount of intake of 1 dcn(g/da);pemon)
Amount of intake of 1 day(g/day/persen)+60(body weight of

= 173 =
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