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Heavy Metal Contents in Ginseng and Ginseng Products

Soo Jung Hu*, Meehye Kim, Sung Kug Park’, and Jong Ok Lee'
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Contents of heavy metals, mercury (Hg), lead (Pb), cadmium (Cd), arsenic (As), manganese (Mn), zinc (Zn), and
copper (Cu), in ginsengs and ginseng products their safety were evaluated using a mercury analyzer, atomic
absorption spectrophotometer and inductively coupled plasma spectrometer. Contents of heavy metals in ginsengs
were [min-max(mean), mg/kg}; Hg 0.002-0.02 (0.007), Pb 0.018-0.39 (0.106), Cd 0.004-0.413 (0.106), As ND-0.094
(0.013), Cu 0.24-5.5 (3.2), Mn 3.18-50.4 (20.09), Zn 0.76-44.27 (13.42). Ginseng products values were; Hg 0.0001-
0.002 (0.001), Pb 0.001-0.133 (0.017), Cd ND-0.07 (0.004), As ND-0.181 (0.008), Cu ND-1.1 (0.13), Mn 0.73-30.15
(1.61), Zn 0.02-13.42 (1.02), similar to those reported by other countries. Average weekly intakes of Hg, Pb and
Cd from ginseng and ginseng products were 0.003, 0.01 and 0.02% of provisional tolerable weekly intake
established by FAO/WHO, respectively. Our results could be utilized as important references to establish the

standard of lead in ginseng and ginseng products.
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Table 1. The operating condition of mercury analyzer

FFAEZ 3R A 37 A 3 Z (2005)

Classification Heating condition Standard solution (1 pg/mL) Samples
Sample amount 20, 40, 60, 80 uL 100 mg
Mode selector 1 2
1st step 1 min 10 min
2nd step 4 min 6 min
Additive Unnecessary M+S+M+B+M*
Washing liquid Distilled deionized water
Measuring range 200 ng
Combustion gas flow 0.5 L/min
Carrier gas flow 0.3 L/min
*M; Sodium carbonate anhydrous: Calcium hydroxide = 1:1(w/w), B: Aluminium oxide anhydrous, S: Sample.
Solid sample: M+S+M+B+M, Liquid sample: B+S+B+M.
Table 2. The operating conditions of ICP and AAS
ICP AAS
Classification Condition Element Classification Condition
Cd: 214438 Wavelength (nm) 2833
Cu: 324.754 . Low slit (nm) 0.7
Wavelength (nm) Mn: 260.569 Po Pyrolysis Temp. (°C) 900
Zn:213.856 Atomization Temp. (°C) 1600
) Wavelength (nm) 193.7
Sample gas flow (L/min) 0.5 Low slit (nm) 0.7
Plasma gas flow (L/min) 10.0 As? Pyrolvsis T o 1200
Auxilary gas flow (L/min) 0.5 yro )'/sxs. emp. ('C)
Atomization Temp. (°C) 2000

Chemical modifier: NH,H,PO, 0.05 mg+Mg(NO,), 0.003 mg.

JReductant: 0.4% NaBH4 in 0.05% NaOH, carrier solution: 10% (v/v) HCl.
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Fine. Chem. Co. Ltd., lksan, Korea) ¥ nitric acid(Dong Woo
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Table 3. Range and mean values of toxic metals in ginseng and ginseng products consumed in Korea (Uint: mg/kg)
Foods No. Hg Pb Cd As
White Ginsen 10 *0.0040-0.0200 0.031-0.390 0.023-0.225 **ND-0.094
g (0.0112) (0.159) (0.113) (0.038)
. 0.0040-0.0090 0.023-0.243 0.011-0.413 ND-ND
Ginseng Steamed Red 10 (0.0064) ©.115) (0.176) (ND)
Fresh Ginsen 10 0.0020-0.0040 0.018-0.082 0.004-0.060 ND-ND
& (0.0025) (0.043) (0.027) ND)
0.0020-0.0200 0.018-0.390 0.004-0.413 ND-0.094
Sub Total 30 (0.0067) (0.106) (0.106) (0.013)
. 0.0006-0.0018 0.012-0.133 ND-0.070 ND-0.161
Concentrated Ginseng Steamed Red 6 (0.0011) (0.053) (0.022) (0.032)
Ginseng Beverages 20 0.0003-0.0017 0.001-0.039 ND-0.011 ND-ND
g g (0.0007) (0.010) (0.001) (ND)
. 0.0002-0.0015 0.001-0.041 ND-0.010 ND-0.018
Ginseng Steamed Red Beverages 22 (0.0006) (0.009) (0.002) (0.001)
Ginseng Tea 12 0.0001-0.0008 0.009-0.034 0.001-0.006 ND-0.181
g (0.0003) (0.023) (0.002) (0.029)
. 0.0002-0.0004 0.008-0.030 ND-0.005 ND-ND
Ginseng Steamed Red Tea 10 (0.0003) (0.018) (0.002) (ND)
0.0001-0.0018 0.001-0.133 ND-0.070 ND-0.181
Sub Total 70 (0.0006) (0.017) (0.004) (0.008)
Total 100 0.0001-0.0200 0.001-0.390 ND-0.413 ND-0.181
(0.0024) (0.043) (0.034) (0.009)

*The values express min-max(mean) of data.
**ND: Not detected (Hg, Cd, As<0.1 pgkg, Pb<1 ugkg).
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Fig. 1. Contents of Hg in ginseng and ginseng products.
WG: White Ginseng, GSR: Ginseng Steamed Red, FG: Fresh
Ginseng, CGSR: Concentrated Ginseng Steamed Red, GB: Ginseng
Beverages, GSRB: Ginseng Steamed Red Beverages, GT: Ginseng
Tea, GSRT: Ginseng Steamed Red Tea.

7FE QAAERS A9 001 mgkg mIThe) w)g e e
< YJERRAT

ol = Ha vld TEHE 0013 mgkelE oJE TE &
TRHES BHAA] 0071 mgkgRth WA YEREOH(11) QA
EF F Ha A& %S 0.008 mgkgol At

Urky oz 4k FEFFO] 80-85%, Watsh L S8
ol 12-15%019(13) A4 F A2HPE AR Wi, il
TR Aoz FF& g UL JAMAER F F
Z2THFY ASE BA velgEd, ole o5 £EHH 2
o] EoE Alg¥r}.

EZH AMAER T ANLERY HF FFS L 00007
mg/kg, & 0.01 mgke, 7F=F 0.001 mgkg, ¥4 BH22 Ye

om ZAHLEFE 42 00006 mgkg, & 0.009 mgkg, J1=
£ 0.002mgkg, ¥4 0001 mgkgS & QS EFY FTALE
79 F5% FFole 2ol ek 3 AEFFHNME

Pb contents {ma/kg)
[=3
=3

00 B3 3 - 3 f i i
WG GSR FG  CGSR  GB  GSRB  GT  GSRT
Fig. 2. Contents of Pb in ginseng and ginseng products.

WG: White Ginseng, GSR: Ginseng Steamed Red, FG: Fresh
Ginseng, CGSR: Concentrated Ginseng Steamed Red, GB: Ginseng
Beverages, GSRB: Ginseng Steamed Red Beverages, GT: Ginseng

Tea, GSRT: Ginseng Steamed Red Tea.
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Fig. 3. Contents of Cd in ginseng and ginseng products.

WG: White Ginseng, GSR: Ginseng Steamed Red, FG: Fresh
Ginseng, CGSR: Concentrated Ginseng Steamed Red, GB: Ginseng
Beverages, GSRB: Ginseng Steamed Red Beverages, GT: Ginseng
Tea, GSRT: Ginseng Steamed Red Tea.
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Fig. 4. Contents of As in ginseng and ginseng products.

WG: White Ginseng, GSR: Ginseng Steamed Red, FG: Fresh
Ginseng, CGSR: Concentrated Ginseng Steamed Red, GB: Ginseng
Beverages, GSRB: Ginseng Steamed Red Beverages, GI: Ginseng
Tea, GSRT: Ginseng Steamed Red Tea.
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Table 4. Range and mean values of trace metals in ginseng and ginseng products consumed in Korea (Uint: pg/kg)
Foods No. Cu Mn Zn
White Ginseng 10 12.32-5.50 (4.31) 6.09-40.24 (21.47) 6.38-32.67 (15.39)
Ginseng Steamed Red 10 0.24-5.47 (4.23) 5.17-50.40 (30.26) 0.76-44.27 (21.51)
Fresh Ginseng 10 0.55-2.29 (1.06) 3.18-17.49 (8.55) 1.77-5.20 (3.35)
Sub Total 30 0.24-5.50 (3.20) 3.18-50.40 (20.09) 0.76-44.27 (13.42)
Concentrated Ginseng Steamed Red 6 0.03-1.06 (0.43) 0.73-30.15 (8.47) 0.22-13.42 (4.51)
Ginseng Beverages 20 0.004-1.10(0.12) 0.02-3.17 (0.46) 0.02-2.51 (0.34)
Ginseng Steamed Red Beverages 22 0.002-0.17 (0.03) 0.14-3.94 (1.13) 0.06-2.81 (0.60)
Ginseng Tea 12 0.02-0.75 (0.21) 0.06-2.43 (1.20) 0.36-1.81 (0.98)
Ginseng Steamed Red Tea 10 ND-0.29 (0.11) 0.28-2.91 (1.30) 0.21-4.49 (1.26)
Sub Total 70 ND-1.10(0.13) 0.73-30.15 (1.61) 0.02-13.42 (1.02)
Total 100 ND-5.50 (1.05) 0.02-50.40 (7.15) 0.02-44.27 (4.74)

UThe values express min-max(mean) of data.
IND: Not detected (Cu<0.5 pg/kg, Mn, Zn<1 pg/kg).

Table 5. Comparison of average weekly intakes of heavy metals from ginseng and ginseng products with PTWI established by FAO/WHO

( wwﬁd;;fg baw) Sample Mean (mg/ke) T"t*zL‘;’/‘;’fgkLy.v‘v'.‘)wke PTWI (%)
Ginseng 0.007 0.0002 0.0033
Hg (5 ug/kg b.w.) Ginseng Tea 0.0003 0.000004 0.0001
Ginseng Steamed Red Tea 0.0003 0.000004 0.0001
Ginseng 0.101 0.0024 0.0094
Pb (25 ug/kg b.w.) Ginseng Tea 0.023 0.00027 0.0011
Ginseng Steamed Red Tea 0.018 0.00021 0.0008
Ginseng 0.07 0.0016 0.0233
Cd (7 ug/kg b.w.) Ginseng Tea 0.002 0.00002 0.0003
Ginseng Steamed Red Tea 0.002 0.00002 0.0003

YPTWI: Provisional Tolerable Weekly Intake.
Jb.w.: body weight.



AR AAER HE Fa4 T 333

2 <%

£ d7e FH £F5 59U 94 € IHAEF 8% 100400
el F2& FB3L Aot sYsind. sea%
E 2o B7)(ICP), YAEFEEA(AAS) B FLEA7 5
< ol&3td |, FI=F § FEEHS ST UMn=30)
F 9 § FE% 3 U ZUrHmin-max(mean), T4
mg/kg). HgS 0.002-0.02(0.007), Pb-2 0.018-0.39(0.106), Cd<
0.004-0.413(0.106), Ast E72-0.094(0.013), Cut 024-5.5(3.2),
Mn 3.18-50.4(20.09), Zn& 0.76-44.27(13.42). E3F AMAEFH
=700 & FF& FFE o33} ZUTHmin-max(mean),
@9 mgkg]. HgS 0.0001-0.002(0.001), Pbe 0.001-0.133(0.017),
Cd= EBHE-0.07 (0.004), As= E7%-0.181(0.008), Cue €7
2-1.1(0.13), Mn& 0.73-30.15(1.61), Znt 0.02-13.42(1.02). &
|74 v FR9 A " JAAAIERE B £,
d, 1=F AFAFS FAOWHOMAM AA% AHF:704338 ¢
2ol 0.003%, 0.01%, 0.02%E ¢ @A velbgc),

2 H

. Reilly C. Metal contamination of food. Ist edition. Elsevier sci-
ence publishers LTD. London, UK pp. 3-11 (1980)

2. Reilly C. Metal contamination of food. 2nd edition. Elsevier sci-
ence publishers LTD. London, UK pp. 15-22 (1991)

3. FAO/WHO. The Contamination of Food. Food and Agriculture
Organization of United Nations. pp. 4-9 (1992)

4. FAO/WHO. Assessment of dietary intakes of chemical contami-
nation Food and Agriculture Organization of United Nations. pp.
53-57 (1992)

5. Galal-Gorchev H, Jelinek CF. A review of the dietary intakes of

chemical contaminants. Bull. World Health Organization 63: 945-

962 (1985)

—

6.Sho YS, Kim IS, Chung SY, Kim MH, Hong MK. Trace metal
contents in fish and shellfishes and their safety evaluations. I.
Korean Soc. Food Sci. Nutr. 29: 549-554 (2000)

7. Chung SY, Kim M, Sho YS, Won KP, Hong MK. Trace metal
contents in vegetables and their safety evaluation. J. Korean Soc.
Food Sci. Nutr. 30: 32-36 (2001)

8.Kim M, Jang MI, Chung 8Y, Sho YS, Hong MK. Trace metal
contents in cereals, pulses and potatoes and their safety evalua-
tions. J. Korean Soc. Food Sci. Nutr. 29: 364-368 (2000)

9.Kim M, Lee YD, Kim EJ, Chung SY, Park SK, Lee JO. Heavy
metal contents in beverages consumed in Korea. Korean J. Food
Sci. Technol. 35: 342-346 (2003)

10. FAPAS. Trace elements Series VII(44)-Report to participants in
food analysis performance assessment scheme. The Food Analy-
sis Performance Assessment Scheme, York, UK (2003)

11. Lee MJ, Lee YJ, Han SB, Moon CS, Lee YD, Jung HY, Park
HR, Yoo SY, Lee SO, Choi YH, Kim HS, Lee KJ, Bang SY,
Mun 8§, Kim MC. A study on the heavy metal contents of
nedicinal planits in Korea. The Annual Report of KFDA. 2: 253-
264 (1998)

12. Khan 1, Allgood E, Abourashed L, Walker D, Schlenk W. Deter-
mination of heavy metals and pesticides in genseng products. J.
AOQAC Int. 84: 936-939 (2001)

13, Choi JH, Byun DS, Park KD, Kim MN. Studies on stability for
the quality of ginseng products. J. Korean Soc. Food Nutr. 13:
247.250 (1984)

14. Jung YY, Jung CM, Go SR, Choi KT. Comparison of Agronomic
Characteristics and Chemical Component of Panax ginseng C.A.
Meyer and Panax quinguefolium L. Korean J. Ginseng Sci. 19:
160-164 (1995)

15. Ministty of Health and Welfare. Report on 2001 National Health
and Nutrition Sutvey 1. Ministry of Health and Welfare, Seoul,
Korea pp. 127-140 (2002)

16. FAO. Summary of evaluations performed by the Joint FAO/WHO
Expett Committee on Food Additives (JECFA). ILSI, Geneva,
Switzetland (1994)

'(200‘5%1; ;ﬂé 249 A 20059 349 309 A=)



