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A Study on the harmful trace elements in food
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ABSTRACT-In order to investigate the harmful trace elements in Korean common vegetables,
the contents of Lead, Cadmium, Copper, Zinc and Manganese are studied in this paper. As

shown in the Table

1, the following vegetable samples collected from the agriculture

-marine products market in Seoul were used; root vegetables-potato, sweet potato, carrot,
radish, onion and garlic, fruit vegetables-cucumber, pumpkin, green pepper, egg plant,
tomato and melon. The contents of the harmful trace elements were determinded by means of
atomic absorption spectrophotometry. These elements were extracted from the vegetables

with the DDTC-MIBK extraction method.The results were as follows; 1.

The average con-

tents of the harmful trace elements in the vegetables were as follows; Root vegetables-Lead,
0.387 ppm; Cadmium, 0.030 ppm; Copper, 1,267 ppm; Zinc, 7,395 ppm; Manganese, 5,380
ppm. Fruit vegetables-Lead, 0,259 ppm; Cadmium, 0,028 ppm; Copper, 1,155 ppm; Zinc, 3.

732 ppm; Manganese, 3.532 ppm. 2,

The contents of harmful trace elements in vegetables

were significantly low compared with foreign standards. This means that vegetables contami-
nation with those harmful trace elements is not significant at present.

Keywords [0 Hamrful elements. Root vegetables, Fruit vegetables
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Table 1, Samples used in the Study.

Classification  Vegetable Name Scientific Name

Root Potato Solanum tuberosum

Vegetables Sweet potato Ipomoea batatas Var

Carrot Daucus carota
Radish Raphanus sativus
Onion Allium cepa
Garlic Allium sativum
Fruit Cucumber Cucumis sativus
Vegetables Pumpkin Cucurbita maxima

Green pepper Capsicum annuum

egg plant Solanum melongema
Tomato Lycopersicum esculentum
melon Cucumis melo

nitric acid(HNO;), sulfuric acid(H,S0,),
ammonium hydroxide(NH,OH), Brom-thymol
blue(BTB)(C,,N ;305 Br,S), ammonium sulfate
[(NH,),S0,], dietyldithio-carbamate (DDTC)
[(C,H;),NCS,Na - 3H,0]¢} methyl isobuty-
lketone(MIBK)[(CH;),CH - CH, CO-CH,]e|
t}, 2) 418717} : Atomic Absorption spectrop-
hotometer(Perkin-Elmer 38 D)& 4} &3} &
34 were FARGen, 3 3Y zae
Table 29} ztct,
K’ael EH—FU3H

Pb, Cd, Cu, Zn, Mn 9|
#wikel BH—FIT PUL A
30~50g ol swste ‘*%

A Kjeldahl flask o] @1
5 dol BEAGA A5l A el 27
gas 7} A3tz ¢ow ¢c-H,S0, 10~30ml &
Y3 sbed¥afeled FAolslm c-HNO, 5

ml A& Ald Frisled spgatolet, o] Ao
A= ole slMo g Hisl <z E L
of HhydlE ZH A4S s ol A S
100ml 2 @28 Fhoz 39
EREE—7 8L 250ml o] mess flask o] &t

t}e Fig.ls} 7o] #ekza-e DDTC-MIBK =
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Table 2. Analytical condition of Atomic
Absorption Spectrophotometer.

Table 3, Moisture contents of Samples.

Metals

Pb Cd ‘Z
Classificatior\ Cu " Mn

Wave length  283.3 228.8 324.7 213.9 279.5

(nm)

Lamp current 12 8 20 15 13
(mA)

Slit Width 7 7 7 7 7
(nm)

Position of 8 8 8 8 8

Burner (cm)

Air flow rate 54 54 54 54 54
(1/min)

C,H, flow rate 26 26 26 26 26
(1/min)

Foll ogk AAS & % o &3t
KEBER 3 R

Hethel KT B—THFob el aie
gheko oh- Table 374 7k,

Qs an—no ]
Samge 30~50g :
Kjeldahl flask

¢ C-HNO,40m!
* C-H,S9, 20m!
* C-HNO, 5ml 4 X 3]

738 100m!

LZSOml mess flaskJ

* BTB 2 ~ 3 drops
*NH,OH(1 1) E Z3} (348 —=a)
* 407% (NH,), SO, 10m!
«10% DDTC S5ml 7}3t & =2
A
=] E

« MIBK 200m/ #2}3] @ #€

Il
g & ZAhz] A (D.WE)
MIBK ol

l Atomic Absorption Spectrophotometer

-

Fig.1. Determination method of heavy metals in
Vegetables.

Samples Moisture (%) Samples Moisture (%)
Potato 82.7 Cucumber 95.9
Sweet potato 70 4 Pumpkin 83.5
Carrot 90.7 Green pepper 89.6
Radish 92.5 egg plant 93.5
Onion 87.3 Tomato 94.0
Garlic 64.2 Melon 90.8
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Fig.2, Comparison of contents of harmful trace

elements between Root-vegetables and
Fruit-vegetables.
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Table 4, Lead contents in vegetable sample. ppm
1 2 3 average
Root Potato 0.412 0.347 0.248 0.336
Vegetables Sweet potato 0.382 0.602 0.273 0.419
Carrot 0.405 0.811 0.576 0.597
Radish 0.413 0.046 0.205 0.446
Onion 0.481 0.425 0.813 0.573
Garlic t 0.179 0.345 0.175
Average 0. 425
Fruit Cucumber 0.420 0.246 0.476 0.381
Vegetables  Pumpkin 0.347 0.153 0.235 0.245
Green pepper 0.642 0.234 0.212 0.363
Egg plant 0.230 0.148 0.353 0.244
Tomate 0.223 t 0.096 0.106
Melon t 0.212 0.425 0.212
Average 0. 259

*t 10.005 ppm ©]3}

Table 5, Cadmium contents in vegetable sam-
ples.
1 2 3 average
Root Potato 0.021 0.049 0.024 0.031
Vegetables Sweet potato 0.108 0.045 0.008 0.054
Carrot 0.066 0.032 t 0.033
Radish 0.012 neg 0.030 0.014
Onion 0,031 t 0.028 0.019
Garlic t 0.058 0.092 0.030
Average 0.030
Fruit Cucumber 0.092 0.128 0.052 0.090
Vegetables Pumpkin 0.014 t 0.016 0.010
Green pepper 0. 008 t neg  0.003
Egg plant 0. 050 t t 0.017
Tomato t neg 0.152 0.031
Melon neg neg 0.058 0.019
Average 0. 028
*t (trace) =0. 005 ppm ©| 3}
neg (negative) = &7 2
olatel Fig2~4 223 Table 4~82] 2 i}o

A UEel} 9l%o] wle] #eke root vegetables

o A

BF 0,425 ppm .2 fruit vegetables
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Fig.3Comparison of contents of harmful trace
elements between Root-vegetables and
Fruit-vegetables.

o] HF 0,259ppm ®.c} =glch root vegetables
o4} carroteo] ¥F 0,597 ppm o2 7} &
9k 31 onioneo} 0,573 ppm, radish 7} 0, 446
ppm, sweet potato 7} 0,419 ppm, potato 0,
336 ppm, 18] garlic& 0,175 ppm °]3ic,
fruit vegetables o] Al+= cucumber 7} = 0,
381 ppm o2 7}A =9k green pepper 0, 363
ppm, pumpkin 0, 245 ppm, egg plant 0, 244
ppm, melon 0, 212 ppm =2}i. tomato 2 7%
< 0.106 ppm o|glet, ol Sel2E F2f Pbe
&7 F8el 1~5ppm o]l s w3k
Thomas % * o] 933 Z=jollA Aatdl FHalF
231 A& M3 sledx Pbo] 3eps A3 Axal
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Table 6, Contents in vegetable sample.

1 2 3 average

Root Potato 1.980 0.823 1.211 1.338
Vegtables Sweet potato 1.331 1041 1,243 1.205
Carrot 1.244 2.317 1.504 1.688

Radish 0.502 1.351 0.823 0.892

Onion 0.800 0.81 1.246 0,966

Garlic 1122 1502 1.921 1515

Average 1.267

Fruit Cucumber 0.310 0.81 0.356 0.509
Vegetables Pumpkin 0.512 0.938 1.037 0.829
Green pepper 2.759 1,821 2.118 2.233

Egg plant 1041 1.023 0.965 1.009

Tomato 1620 0.872 1.254 1.249

Melon 1.504 1.332 0.484 1.107

Average 1. 155

Table 7, Zinc contents in vegetable samples.

1 2 3 average
Root Potato 3.492 4,274 4.002 3.923
Vegetables Sweet potato 4.843 2,681 2.121 3.215
Carrot 2.785 4.410 11.684 6.293
Radish 10.252 12.694 9.223 10.722
Onion 7.843 4,002 2.943 4.929
Garlic 3.761 6.158 6.358 5.425
Average 7. 395
Fruit Cucumber 1.285 5601 7.302 4.729
Vegetables Pumpkin 2.427 6.305 3.332 4.021
Green pepper 3.641 2.406 3.473 3.173
Egg plant 2.363 6,123 4.421 4.302
Tomato 0.921 0.813 0.625 0.786
Melon 3.414 8.522 4.203 5,380
Average 3.732

vegetables = 0, 0280 ppm 2.2 A& zlo|s} gl

2iek.  root vegetables o] 4] &=

sweet potato 7}

15F Mn O ; Root vegetables
X ; Fruit vegetables

10+

ppm

A I 2

N . i

potato sweet carrot radish onion garlic (O)

cucumber potato green egg  tomato milon(X)
pumpkin pepper plant

Fig.4Comparison of contents of harmful trace
elements between Root-vegetables and
Fruit-vegetables.

7b | d ek 0.090 ppmo 2 A b g
tomato = 0, 031 ppm, melon 0, 019 ppm, egg
plant 0, 017 ppm, pumpkin 0, 010 ppm 2|3
green pepper += 0, 003 ppm o]} c},

Cue] 3ke root vegetables ©] BaEers
1.267 ppm 224 fruit vegetables 1,155 ppm
3 Aol Aozl gladem, root vegetables ol 4]
+ carroto] ¥4 1,688 ppm 22 7}z Eqlw
garlic 1,515 ppm, sweet potato 1,205 ppm,

Table 8, Manganese contents in vegetable

samples.
1 2 3 average

Root Potato 5919 5112 4310 5.114
Vegetables Sweet potato 6.218 4.425 7.214 5,952

Carrot 3.642 2.635 1.625 2 304

Radish 4.325 2.831 6.682 4.613

Onion 9.619 6.782 18.446 11.616

Garlic 2.841 2.607 2.322 2590

Total average 5.380
Fruit Cucumber 1.326 1.262 0.828 1.139
Vegetables Pumpkin 5021 4.263 2.278 3.854

Green pepper 5919 7.044 9.472 2478
Egg plant 3.221 2,635 4.717 3.524

B 0,054 ppm 224 7b3 E9ko ] carrot 0,
033 ppm, potato 0,031 ppm, garlic 0,030
ppm, onion 0, 019 ppm, 2] radish = 0,014
ppm °]gich,  fruit vegetables o4l cucumber

Tomato 3.907 1.611 2012 2510
Melon 2.415 1.369 4.274 2.686
Total average 2. 699
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onion 0,966 ppm, 2|3 radish 0,892 ppm &
Zoloirt, fruit vegetables o4+ green pepper
7} 34 2,233 ppm > 2 714 ¥9+3 tomato 1,
249 ppm, melon 1,107 ppm, egg plant 1,009
ppm, pumpkin 0, 829 ppm ~12|3 cucumber 7}
0.509 ppmo|2ictl, Zn 2] root vegetable o 4 &}
B Feke 7,395 ppm 2. &4 fruit vegetables
o #arghekl 3,732 ppm Rt E34th root
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426 ppm, onion 4,929 ppm, potato 3,923
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fruit vegetables ol 4] =
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cucumber 4,729 ppm, egg plant 4, 302 ppm,
pumpkin 4,021 ppm, green pepper 3,173
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ish 4,613 ppm, garlic 2,590 ppm, carrot 2,
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melon 2,686 ppm, tomato 2, 510 ppm, green
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