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Abstract

This study was investigated hazardous substances in agricultural products of
baggage by Incheon Port from chinese. We tested 293 kinds of dried red pepper,
cereal, sesame, bean, nut, herbal medicine and sesame oil for pesticides residue,
mold, tar color, sudanl,I,II,IV, aflatoxin, Pb, Cd, Hg, As and sulfur dioxide
residues. Violated samples over standard limits by Korean Food and Drug
Administration (KFDA) were 76 dried red pepper over the number of mold and 1
dried red pepper detected red 102 tar color and 1 dried red pepper over the
number of mold and detected red 102 tar color simultaneously. And 2 rice, 1 sticky
rice, 1 adlay and 1 millet were over lead. Violated herbal medicine were 2 Zizyphi
Furctus and 2 Zingiberis Rhizoma over sulfur dioxide residue and 1 Zingiberis
Rhizoma over sulfur dioxide residue and cadmium simultaneously. The contents of
heavy metals in cereal were as follow; Pb 0.000~0.740mg/ke(0.191+0.209), Cd
0.000~0.108mg/kg(0.007£0.020), Hg 0.000~4.201mg/keg(0.162+0.319). The contents of
heavy metals in herbal medicine were as follow; Pb 0.000~2.480mg/kg(1.130x0.730),
Cd  0.000~0.761mg/kg(0.044+0.122), Hg  0.000~0.157mg/ke(0.022+0.033), As
0.000~0.560mg/kg(0.040+0.082). Contents of SOs ranged 2.0~1459.4ppm(303.1+324.2).
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Table 1. Kinds of agricultural products of baggage surveyed in the study

Group Nlég‘gg{e()f Sample list
Dried red pepper 109 cutting red pepper, powdered red pepper
Cereal 47 rice, sticky rice, black rice, adlay, millet
Sesame 45 black sesame, sesame, green perilla
Bean 19 black soybean, green gram, red bean, soybean
Nut 10 peanut, pine nuts, walnut
Zizyphi Furctus, Dioscoreae Rhizoma, Zingiberis
Herbal medicine 49 Rhizoma, Castanea Crenata, Phlomidis Radix,
Bupleuri Radix etc
Oil 14 sesame oil
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A
176% 9 FHFsdE
+44 HFEE Dr. Erenstorfer GmbH
(Augusburg, Germany)E T3t ARgs}
Qom, FE8£Q Acetonitriledt AT
Aol W23 Hexane % Acetoned
J.T.Baker(Philipsburg, USA)®] HPLCES A}
239t} Sodium Chloride® Junsei(Tokyo,
Japan) AMEFE ARIIATH AlEdAE & A

Table 2. Operating condition of GC-ECD

A)#HAo)= Strata FL-PR Florisil(1000mg
/6me, Phenomenex, USA)E AH&3 )
71712 GOMSDXGas Chrometograph/Mass
Selective Detector)= Hewlett-packard (USA)A}H
o] HP68I0 series GCol €Z® 5973 Mass
Selective DetectorS AH3ISIE GC-ECD(Gas
Chromatograph-Electron Capture Detector)
t Agilent(USA)AL] 6890NE AMg3le]
NBaA T TIRE BMElem,
GC-NPIXGas  Chromatograph— Nitrogen
Phophorus ~ Detector)®  Agilent(USA)A}RS]
689ONS AHE3le] F71Q0A T4 SRS ¥
At 717184 27 Table 2, 3, 4% 2t

6890N

Column CP-sil 5CB

30m(L)<0.32m(ID)<0.25um(film thickness)

Carrier gas flow N2, 1.0mé/min

Injector temp. 250T
Detector temp. 270°C
Split ratio 50:1

Oven temp.

100C(2min) -10T/min -180C(5min) -10C/min -220T(8min) -10T

/min ~ 240C(2.min) -10C/min -2607C(10min)

Table 3. Operating condition of GC~-NPD

6890N

Column CP-sil 8CB

30m(L)x0.32m(ID)*<0.25mm(film thickness)

Carrier gas flow N2, 1.0mé/min

Injector temp. 270C
Detector temp. 290T
Split ratio Splitless

120C(Zmin) -10C/min -~160T(5min) -10C/min -200T(8min} -10T

0 t .
ven temp /min - 280C{02.min)

Table 4. Operating condition of GC-MSD

HP-6890 GC interfaced to HP 5973 MSD

Column HP-=5ms

30m(1L)><0.25m(ID)>0.25m(film thickness)

Carrier gas flow

Injector temp. 260C
Detector temp. 2807C

Split ratio Splitless
Oven temp.

Scan range 50~550 amu
MS source temp. 230TC

MS quad. temp. 150C

1.0m¢/min He constant flow

100C(2min) -10C/min -280T(15min)
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Table 5. The operating condition of AAS

Classification Pb

Cd

As

Furnace-GTA 100
Standard addition

Instrument type
Calibration mode

Furnace-GTA 100
Standard addition

Furnace-GTA 100
Standard addition

Measurement mode Peak height Peak height Peak height
Wavelength 283.3nm 228.8nm 193.7nm
Slit width 0.5nm 0.5nm 0.5nm
Lamp current 10.0mA 4.0mA 10.0mA
Background correction | BC On BC On BC On
Modifier - - Pd 1000ppm
Step Temp Time Flow Temp Time Flow Temp Time Flow
(C) (sec) (n/min) T) (sec) (umn) (C) (sec) (ulfmn)
1 86 2.0 3.0 85 2.0 3.0 85 50 3.0
2 95 80 3.0 95 8.0 3.0 95 40.0 3.0
3 120 10.0 3.0 120 10.0 3.0 120 100 3.0
4 400 5.0 3.0 250 5.0 3.0 1400 5.0 3.0
5 400 1.0 3.0 250 1.0 3.0 1400 1.0 3.0
6 400 20 00 S| 250 20 00 S |1400 20 00 S
7 2100 1.0 00 R |1800 0.8 00 R 2600 06 0.0 R
8 2100 2.0 0.0 R |1800 20 00 R [2600 2.0 00 R
9 2100 2.0 3.0 S |1800 20 30 S [2600 20 3.0 S
Table 6. The operating condition of mercury analyzer
Element Classification Condition
Heating Mode Mode 2
Heating time / degree 4min / 800T
Meas Mode high{(0~1000)
He Purge time / degree 2min / 600TC
Carrier Gas Purified dry air
Flow rate 5.0ml/min
Detection limit Ing
Additive M+ S+ M+ B+ M
* M © Sodium carbonate anhydrous : Calcium hydroxide =1:1(w/w)
B : Aluminium oxide anhydrous
S : Solid sample
Ve R A m. 23 ¥ na
dopiE AT F o 50g3 AU @
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2.7 8%, FHE, Wt 8257 AAL
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o] 0.4ppm FEAUS. A2IEY DEAE
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Table 7. Range and mean values of Cd, Pb, Hg in agricultural products of baggage

Cereal Sljgpfefs Pb(ng/kg) Cd(ng/kg) Hg(mg/ke)
L lack rice o 0.213+0.220" 0.007£0.0160 0.343+0.898
(0.000~0.609)? (0.000~0.057) (0.000~4.201)
ticky rice 5 0.094+0.119 0.010£0.028 0.199+0.318
(0.000~0.495) (0.000~0.108) (0.000~0.911)
. 0.299+0.261 0.100+0.136
nee 3 (0.036~0.557) 0.000 (0.001~0.255)
0.15140.072 0.067+0.082
1
adlay 2 (0.100~0.202) 0.000 (0.009~0.125)
millet 1 0.740 0.000 0.001
uncleaned rice 1 0.295 0.015 0.004
Total 47 0.191£0.209 0.007+0.020 0.162+0.319
(0.000~0.740) (0.000~0.108) (0.000~4.201)
1) Mean%S.D.
2) Min~Max

Table 8. Range and mean values of Cd, Pb, Hg in herbal medicine

No. of

Grain samples Pb(mg/kg) Cd(mg/kg) Hg(mg/kg) As(mg/kg)
Zizyphi Furctus 15 0.801+0.765Y  0.009+0.018 0.005£0.004 0.01240.025
(0.000~2.120)?  (0.000~0.070)  (0.000~0.017)  (0.000~0.099)
Dioscoreae 14 1.156+0.744 0.013+0.022 0.026+0.037 0.034+0.025
Rhizoma (0.116~2.090)  (0.000~0.069)  (0.006~0.149)  (0.010~0.100)
Zingiberis 8 1.241£0.660 0.126+0.260 0.030+0.029 0.057+0.045
Rhizoma (0.065~1.900)  (0.000~0.761)  (0.004~0.087)  (0.010~0.141)
Castanea 1.607£0.281 0.010+0.010
Crenata 3 (1.310~1.870) 0.000 0.002 (0.000~0.020)
Phlomidis Radix 5 1.681+0.535 0.170+0.149 0.038+0.026 0.220£0.295
(1.104~2.160)  (0.000~0.280)  (0.008~0.056)  (0.030~0.560)
The others 5 1.459+0.693 0.052+0.100 0.045+0.057 0.024£0.014
(0.423~2.480)  (0.000~0.250)  (0.001~0.157)  (0.000~0.040)
Total 49 1.130+0.730 0.044+0.122 0.022+0.033 0.040£0.082
(0.000~2.480)  (0.000~0.761)  (0.000~0.157)  (0.000~0.560)
1) Mean%S.D.
2) Min~Max
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Figure 1. Comparison of Cd, Pb, Hg, As Level by groups
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Table 9. Range and mean values of SO; in herbal medicine

Herbal medicine Sligl‘pfgs Sz (ppm) Standard
Zizyphi Furctus 9 1(;%%1;222@1; less than 30ppm
Dioscoreae Rhizoma 14 (?g?&gféégi) less than 1000ppm
Zingiberis Rhizoma 3 ( 1137; ézfzéi%) less than 30ppm
Phlomidis Radix 2 paaels less than 1500ppm
. ﬁiﬁf;}?&aae 1 17.3 less than 30ppm
s o :
1) MeantS.D.
2) Min~Max

Table 10. Range and mean values of test in sesame oil

Specific gravity
Test (25°/25%)

Refractive index .
(259 Acidic value

lodine value

Sesame oil 0.9202+0.0003 1.4720+0.0003 0.93£0.43 111.8+£3.2
(0.9199~0.9208) (1.4716~1.4724) (0.44~1.47) (107.6~116.8)
Standard 0.914~0.921 1.471~1.474 less than 4.0 103~118
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Table 11. Report of violated samples in agricultural products of baggage

Sample No Sample Test Standard Result Site

1-10-420 dried red mold less than 20% 26~100%

etc 76cases pepper

dried red mold less than 20% 52%

10-16-60 pepper Red 102

tar color Not detected detected

10-23-201 dried red tar color Not detected Red 102

pepper detected

2-11-72 . 0.305mg/kg

9-11-204 rice Lead 0.2mg/kg 0.557ma/ks

2-11-114 sticky rice Lead 0.2mg/kg 0.495mg/ke Incheon

2-9-17 adlay Lead 0.2mg/kg 0.202mg/kg port

6-2-373 millet Lead 0.2mg/kg 0.740mg/kg

6-23-42 Zizyphi Furctus sulfur dioxide less than 865.8mg/keg

11-9-114 residues 30meg/kg 42.3mg/ke

6-23-235 Zingiberis sulfur dioxide less than 224.3mg/kg

7-22-212-1 Rhizoma residues 30mg/kg 165.3mg/kg
sulfur dioxide less than

7-6-200 Zingiberis residues 30mg/kg 132.9mg/ke

Rhizoma Cadmium less than 0.761ng/ke
0.3mg/kg )
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4. ek QEE H, JI=E, £&, H A,
7o) a3 3 AAllA dF 2747 AF 3
AdA FAFo)isdde] 7|EE 2Hsgn
A7 13944 7t=Fol FAF3H .

Ao A #98 A& 44
Al Adte 2% AT Aoz yehgd.

6. & 293719 FUSAE Jled Au3S
A e 3F/ME 784, FF 574, of
A58 %5 8 8Z_°ﬂ/\1 TA71%#e 233}
30% FAZES YU AlE
A FHo l* BAH3} 767, B2

A, FFole BEML FARAY 17,
W 57, @Folats® 44, AFo)|atssta
=R BAIRAYE 1de2 Yehyg)

7. F89% S4AYN= IF Pb 0.000~0.740
mgkg0.1914+0.209, Cd  0.000~0.108mgke
(0.007+0.020), Hg 0.000~4.201mg/kg
(0.16240.319) 22 Yekstor, epgdzaolxe
Po  0.000~2.480mgkg(1.13040.730), Cd
0.000~0.761mg/keg(0.044+0.122), Hg
0.000~0.157mg/kg(0.022+0.033), As
0.000~0.560mg/kg(0.040+£0.082), zgolatslst
& 2.0~1459.4ppm(303.14324.2) 0.2 Lepd).

5. &4

01' rol

Bl

b J*“
S

1]

rq

J2e

1. A FoorEekasy, 20050% A FoekE
FAAR A8E, 2006

2. Lee,JK. Choi,S.H.: Development of
colored illustrations for Organoleptic

imported

inspection of agricultural

commodities and Investigation of
import systems of foreign nations for
export food, Korea Health Industry
Development Institute, 2005

3. AFAFFHHAY, AFTHCED), 2005

4. AFEFEAA, HFE T AFHNE

A1, 2003

5. Lee, 1.0O., Oh, K.S., Sho, Y.S., Park,

_11_

S.S., Suh, JH.,, Choi, W.J.,, Lee, B.H,,
Woo G.J.: A Survey of total aflatoxin
in foods, The Annual
KFDA, 9, 148, 2005

6. NEFJFFHAY A A2006-1735, A
7] 253 87IE 2 ANYTAANA,
2006

7. A EoFEAAAY LA A2005-443F, A
oke} FFolatstRHgAIE R A,
2005

8. AFeojorEetdA, 4ETHA, 2005

9., Uhm, T.B., Kim, C.S., Park, MK.
Development of  the

Report of

detection

methods of spoiled red pepper
powders and improvement of the
circulation system of red pepper
powders, 8(2), 2167~2168, 2004

10. Lee K.H., Kang, C.S., Chae, K.P.,
Kim, H.Y., Lee, D.H., Han, S.B., Kim,
W.S., Lee, JH, Lee, K.B., Choi, 1.C,
Lee, S.H., Lee, H.J.: Establishment
of Specific Inspection Program for
Hazardous Substances in Imported
Foods, The Annual Report of KFDA,
9, 2005

11. Lee, J.O., Oh, K.S,, Sho, Y.S,, Park,
S.S., Suh, J.H., Choi, WJ,, Lee, BH,,
Woo G.J.: A Survey of total aflatoxin
in foods, The Annual
KFDA, 9, 148, 2005

12. Lee, J.O., Kim, M.H., Sho, S.S., Lee,
Y.D., Chung, S.Y. Park, S.K., Kang,
M.C., Park H.J.
heavy metals in foods—heavy metal
contents in cereals, The Annual
Report of KFDA, 6, 76~82, 2002

13. Lee, J.O., Sho, Y.S,, Oh, K.S., Kang,
KM., Suh, J.H, Lee, EJ, Lee, Y.D,
Park, S.S., Kim, H.Y., Woo, G.Z.

Heavy metal survey of agricultural

Report of

The monitoring of

products in Korean circulation

Korean J. Sanitation, Vol. 22, No. 3, 2007



14.

15.

2XNE - 270748 - T4 -0/8tH - &9
market, The Annual Report of

KFDA, 9, 953, 2005

Lee, SR., Lee, M.G.: Contamination
and Risk Analysis of Heavy Metals
Foods, The Korean
society of Food hydiene and safety,
16(4), 324-332, 2001

Jung, R.S, Sin, D.W., Sim, Y., Lee,
JH., Kim, S.E,, Joo, LS., Kang, SK,
Kim, KH., Kim, HJ., H=, 0.S,
Bang, O.G.: Monitoring Hazardous
Metals of Natural Medicines, The

in Korean

o

]
M

16.

17.

_12_

02
0
010

ol

Annual Report of KFDA, 6, 694~704,
2002
Lee, Y.J., Kim, W.S,, Lee, C.H., Kim,
S.Y., Cho, T.Y. Sin, YM, Jeong,
DY, JL, BW.:
Monitoring of Pesticides and Sulfur
Herbal
Report of

Kim, Moon,

Residues in
mediciens, The Annual

KFDA, 7, 515~528, 2003

AZ o oFEetAA, 20058 % 2]F %
Z ZA49R A8E, 2006

Dioxide



