CHAPTER IV A
RESULTS AND DISCUSSION Braan

The percentage of cadmium nitrate tetrahydrate and lead nitrate
in their analar grade reagents, used for the preparation of standard
solutions, were determined by potentiometric titration with the disodium
salt of ethylenediaminetetra - acetic acid and amperometric titration
with potassium dichromate, and they were found to be 99.34 and 99.80,

respectively.

4.1 Differential pulse anodic stripping vcltammetric behaviors of

Pb(II) ion, Cd(II) ion and their mixtures

The differential pulse anodic stripping veltammetric behaviors
of Pb(II) ion and Cd(II) ion at a glassy carbon electrode (GCE) were
studied in the following electrolytes : 0.1 M HC1, 1.0 M HC1l, 3.0 M HCI,
6.0 M HC1,0.1 M HNO

1.0 M HNO C.1 M H,S0 1.0 M H,S0O 0.1 M HC1O

k b 3 2. 4’ - S 4
and 1.0 M HClOa. The voltammograﬁs and data are shown in Figures{ and 7 and
Table 4. The result demonstrated that HC1 was the best electrolyte since

it provided the highest peak current of Pb(II) ion and Cd(II)ion. In

0.1 M HC1, the peak current of Pb(II) ion and Cd(II) ion were higher than
those in 1.0 M HC1l. However, the higher acid concentration yielded a
complete dissclution of the ash of vegetable. Thus, 1 M HCl was selected
as a supporting electrolyte for the simultaneous analysis of lead and
cadmium in vegetables. :

In order to obtain the high sensitivity for determining Pb(II)

ion and Cd(II) ion, a comparative study was made between GCE and MTFGCE.



-v/l .. !
| A NgES
A /

Ehn\ 4

L N - /

Current 1.000mp i (b)
i \“//f\\./fg)
i
N\

"\ e
N
S i : + } f ~— ¢
-1.00 -0.80 -0.60 =0.40 -0.°0 =0.79 -0.50 ~-0.30C
Pctential (V vs SCE)

Figure 6. DPASV of 1.0 ug/cm3 Pb(II) ion in (a) 0.1 M HC1
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Table 4  DPASV data of 1.0 ug/cm3 of Pb(II) ion and 1.0 ug/cm3 of Cd(II)ion in

some supporting electrolytes

e Pb(II) ion Cd(II) ion
BRusEEnaroy E_(V) i (mA) E_(V) i (mA)
P P P P
0.1 1 HC1 -0.52 0.822+0.040 -0.7k 0.682+0.070
140 ¥ BCY -0.56 0.784+0,060 -0.80 0.654+0.052
3.0 i HC1 -0.62 0.472+0.050 -0,84 0.378+0.0k0
6.0 1 HC1 -0.54 : 0.411+0.028 -0.85 0.326+0,060
0.1 M HNo3 -0.52 0.715+0.042 0474 0.504+0.045
1.0 M HNo3 -0.54 04623+0,015 -0.76 0.420+0,010
0.1 M H,80, -0.48 0.424k+0,060 -0.74 0.228+0.03k
1.0.M H,S0, -0,50 0.323+0.020 -0.76 0.142+0,022
0.7 1 1IC10, -0,46 - 0.444+0,010 -0.72 04263+0,006
1.0 1i HC10, -0,48 0.362+0,080 -0.7k4 0.184+0,006

average peak current + mean deviation of 3 trials

peak potential

£6
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It resulted that MTFGCE provided the higher peak current of both Pb(II)
ion and Cd(II) ion (see Table 5). Thus, the selected working electrcde
in this study was a mercury thin film on glassy carbon electrode (MTFGCE),
The simultaneous analysis of Pb(II) ion and Cd(If) ion in the
concentration range of 1.0-500.0 ng/cm3 in 1.0 M HC1l was studied. Data
and the plot for this investigation are illustrated in Table 6 and
Figures 8 and 9. The differential pulse anodic stripping peak current
of each species in the mixtures was directly proportional to its

concentration.

4.2 Analysis of vegetable samples

In this study, 56 vegetable samples of 14 different species
from four different sources were investigated. Vegetables analyzed are
listed in Table 7. They were purchased from three different markets in
Bangkok metropolis, namely Bang Plad market, Tae Vait market and
Sam Yan market and one garden located in Taling Chan. For each analysis,
10 g of the dry and ground sample Jéfé used and a final volume of 100.0C
cm3 sample solution in 1.0 M HC1 waé prepared. In order to minimize the
influence of the variation of the concentrations of the interferences
presented in different vegetable samples on the accuracy of results,
the vegetable samples had all been analyzed by the method of standard
addition. All vegetable samples collected for this study were in the
consuming stage. The DPASV analysis of 10.00Q cm3 aliquot sample was
carried out. The procedure for preparation and determination were

mentioned in 3.3.4 and 3.3.5, respectively. The results from DPASV

analyses of lead and cadmium in various parts of vegetables by dry
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Comparison of the peak currents of Pb(II) ion and CA(II)

ion in 1,0 M HC1l between using the GCE and the MTFGCE

i (mA)
Concentration p
5
(ng/cm”) GCE MTFGCE
A) Pb(II)ion

150 undetectable 0.00810.001
540 0.,002+0,001 0.012+0.002
10,0 04005+0.001 0.016+0,002
50.0 0.052+0.010 0.062+0.010
100.0 0.09810.015 0.13610.020
500.0 0.460+0.024 0.516+0,030

B) C4(II) ion
150 undetectable 0.00#i0.001
5.0 undetectable 0.011+0.,002
50,0 0.006+0.003 0.046+0,008
100.0 0.026+0.008 0.089+0,010
500,0 0.332:0.024 o.h9oto.o16

i 17992362




Table 6

DPASV data of the simultaneous determination of Pb(II)

end CA(II) ion in the mixtures of them

36

\

Mixture (ng/cmB) ip(mk)

conc.Pb(II)ion | conc. CAd(II)ion Pb(II)ion Ca(TI)ion

(1) 500.0 400.0 0.514+0.036 0.397+0.016
(2) 400.0 300.0 0. 424+0,040 04706+0.020
(3) - 3000 100.0 0,312+0.020 0e09240.012
(k)  200.0 50.0 0.178+0.003 0,048+0.010
(5) - 0.0 30.0 0.112+0.010 0.029+0.,008
(6) 50.0 10,0 0.049+0.002 0,016+0,004
(7) 30.0 1.0 0.037+0,002 0.006+0.003
(8) 10,0 500.0 0.018+0,001 0.498+0.024
(9) 1.0 200.0 0.009+0.002 0.124+0.008
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Table 7 Vegetable crops analyzed

Scientific name

English name
Family Alliaceae

Allium ascalonicum Linn. Multiplier onion

Allium tuberosum Roxb. Chinese chives

Family Convolvulaceae

Ipomoea aquatica Forsk. Water convolvulus

Chinese gonvolvulus

Family Cruciferae

Brassica chinensis Jusl. Flowering white cabbage

var. parachinensis Tsen & Lee

Brassica alboglabra Rail. Chinese kale

Brassica pekinensis Rupr. Celery cabbage

var. laxa Tsen & Lee

Brassica oleracea

var. botrytis Linn.

Family Cucurbitaceae

Cucumis sativus Linn.

Family Mimosaceae

Neptunia oleracea Lour.

Family Papilionaceae

Vigna sinensis

Cauliflower

Cucumber

Water mimosa

Long bean
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Table 7 (ccntinued)

Scientific name

Family Solanaceae

Solanum melongena Linn

Family Umbelliferae

Apium graveclens Linn.

Coriandrum sativum Linn.

English name

Egg plant

Celery

Coriander
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ashing method are listed in Tables 8-15. The dry basis data were
calculated from dry weights of vegetable samples after being dried
overnight in an electric oven to remove water content. Data on the

fresh basis were obtained by calculation with respect to the weights %
of fresh vegetables after being washed with tap water and the double
deionized water, and being left in open air to evaporate the adsorbed
water on their surfaces.

In cases where the peak current was measured to be none;
no addition of standard lead and cadmium sélutions was performed.

The lead contents in various parts of vegetables from four
different sources are shown in Tables 8-11.Lead was found in every
vegetable species studied and also in every part of the vegetable.

From Bang Plad market, the highest lead content in one gram of the dry
vegetable, 11.14 ug Pb/g, was found in the stem of Chinese convolvulus
and the lowest lead content, 0.79 ug Pb/g, was found in the leaf of
coriander, On the fresh basis, the stem of coriander contained 0.74 ug
Pb/g which was the highest amount and the stem of multiplier onion
contained the lowest amount, 0.08 pg Pb/g.

Maximum lead content in various parts'of vegetables from Tae Vait
market w;; found in the stem of water convolvulus, both on the dry basis
(18.64 pg Pb/2) and the fresh basis (1.43 ug Pb/g). Minimum lead contentS
were found in the stem of caulif}ower on the dry basis (0.41 ug/g) and
the leaf of celery on the fresh basis (0.02 ug Pb/g)

Among the analyzed vegetables from Sam Yan market, the stem

of Chinese convolvulus contained the highest lead amount both on the dry



LS

Table 8 Data of DPASV analysis of lead in various parts ofvegetables purchased from Bang Plad market
“ R g
Vegetable e mé ) *2 (ma) ug Hh/cu Average of lead content found
added ;
sample pg/g of the dry ps/g of  the fresh
vegetable sample] vegetable sample
Chinese kz2le
- 1leaf 0.056£04005 | 0.176+0.010 1.98 0.86+0.0k 0.12+0,02
. Flowering white
cabbage
- leaf € O.132:0.01h 0.281:0.012 5.93 4,43%34+0,20 0.62+0,05
- stem 0.11010.008 0.20410.009 2497 3.12+0.04 0.13+0.02
Celery cabbage
-~ leaf 0.16310.020 0.311:0.016 4,95 5.05+0.,10 0.40+0,08
- stem 0.27140.006 | 0.532+0.008| 9.89 8.94+0.10 0.37+0.03
Cauliflower
- leaf 0.069+0.006 | 0.133+0.010 2.97 3.37+0,06 - 0.32+0.05
- stem 0.033:0.005 0.07M:0.008 1.98 1.99+0.04 0.19+0.03
- flower 0.028+0.004 | 0.123+0,012 2.97 0.93+0,05 0.09+0,02
Chinese convolvulus
- leaf 0.118+0.,007 | 0.243+40.010 3.96 3.60+0,02 0.37+0.03
- aten 0.327:0.006 O.636t0.021 10.88 11.1440,28 4 0.55+0.16

(A4



i ™

y ' - g
Table 8  (continued)
Fra * * . .
e i 11(mA) iz(mA) - Pb/cm3 Average of lead content found
added ug/g of the dry | us/g of the fresh
sample vegetable sample | vegatable sample
Water convolvulus
- leaf 0.173+0.011 0.418+0.009 3.96 2.78+0.,03 0.44+0,04
- stem 0.541+0.014 0.823+0.008 4,95 8.61:0.05 0.60+0.0k
Water mimosa
- 1leaf 0.058+0.005| 0.102+0.016 0.99 1.34+0.0k 0.28+0,02
- stem 0.052:0.00# 0.009+0.006 1.98 1.41:0.02 O.18§0.03
Coriander
- leaf 0.072+0.007} 0.150+0.010 0.99 0.79:0.04 0.1#:0.02
- stem 0.112+0.016| 0.154+0,008 1.98 5.5240.10 0.74+0,08
Multiplier onion
- leaf 0.0Shi0.009 0.10410.014 1.98 1.52+0,03 2.1940,03
- stem 0.048+0.011| 0.126+0.007 0.99 0.86+0,02 2.08+0,01
Celery i
-~ leaf 0.092+0.013 0.20410.010 1.98 1.73+0.05 0.18:0.03
- stem 0.168+0.008 | 0,362+0.020 6.92 5.62+0.10 . 0.31+0,02
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Table 8 (continued)
i; (ma) i, (mA) ‘pg Pb/cm3 Average of lead content found
he ad : i T h
M s sanile added ug/g of the dary |pg/g of the fres
vegétable éampie vegetable sample
Chinese chives
- leaf 0.073+0.008 | 0.159+0.010 2497 2+15+0,07 0.20+0.04
Cucumber
- fruit 0.262+0,003 | 0.658+0.008 4.95 2.86+0.03 0.11+0.02
Egg plant
- fruit 0.08110.008 0.164:0.010 1.98 1.94:0.03 O.10f0.02
Long bean
- fruit 0.0#210.006 0.112+0.011 1.98 1.10+0,02 0.11+0.03 Hia

*

average peak current +

1 ' peak current of the sample

average deviation of 3 trials.

5 peak current of the sample and the standard Pb(II) ion added

%



Table 2

Data of DPASV

analysis of lead in various parts of vegetables purchaSed from

Tae Vait market

Average of lead

content found

" s ug Pb/cm3 - ‘

Vegetable sample i, (ma) i, (ma) added vs/g of the dry |ug/g of the fresh
vegetable sample|vegetable sample

Chinese kale
- leaf 0.08h:0.020 0.192+0,013 2497 2.23+0,07 0.25+0.03
~ stem 0.07140.211 0.143+0,008 3.96 3.62+0,05 0,21+0,0k4
Flowering white
- leaf cabbage 0.058+0,008 0.118+0.008 1.98 2.28+0.0k 0.33+0,04
~ sten 0.132+0.013 O.228i0.014 4,95 2429+0.03 O.16i0.02
Celery cabbage
- leaf 0.346t0.008 0.622:0.024 10.88 11.43io.11 O.82:0.02
- stenm 0.43010.016 O.668t0.018 9.89 14.48:0.16 0.68:0.04
Cauliflower
- leaf 0.028:0.003 0.060+0,008 0,99 0.98+0,10 0.17+0,02
- stem 0.012i0.007 0.036+0.005 0.99 O.41+0.04 0.03+0
- flower 0.031i0.004 0.102:0.006 1.98 0.79+0.07 0.10+0,03
Chinese convolvulus
- 1leaf O.198i0.008 O.442i0.005 5.93 4. 40+0.05 0.384+0,06
- stem 0.348+0.006 0.676+0.030 16.81 13.77+0,15 0.96+0.,09
Water convolvulus
- leaf 0.178+0.004 0.462+0.010 3,96 2.,4440,04 0.45+0,07
- stenm 0.641+0.075 1.033+0,011 14,84 13.64+0,23 1,4340.09




Table 9 (continued)

. X 1 g Pb/cm3 Average of lead content found ‘
gagnisble sample 44 (ma) Ap (ma) ; added uzg/z of the dry pg/g of the fresh |

l vegetable sample| vegetable sample
; {

Water mimosa
- leaf 0.06210.009 0.,123%+0,005 0.99 O.89i0.04 0.22:0.02
- sten 0.043+0.,003 O.10hi0.007 0499 0.63:0.03 0.07t0.01
Coriander ‘
- leaf 0.088+0.006 0.152+0,008 0.99 1.61+0,0k 0,2k+0,02 !
- stem O.162i0.01o, O.242i0.009 1.98 3.56i0.08 0.34i0.06
Multiplier onion
- leaf 0.162+0,012 0.284+0.016 3.96 5.67+0,0k 0.54+0,05
- stem 0.09410.008 0.153+0.009 0.99 1'36iOP03 0.08i0.02
Celery
- 1leaf 0.011i0.00Z 0.07110.003 0.99 1.28i0.05 0'02i0'01
- stem O.122i0.006 0.2#210.008 3.96 3486+0,07 O.27t0.04
Chinese chives
- 1leaf O.149i0.005 0.253:0.010 1.98 3.08i0.03 0.,23+0,02
Cucumber 0.241+0.010 0.684+0.007 k.95 2.43+0,0k 0.09+0.,02
- fruit 0.24+0,010 0.684+0,007 k.95 2.43+0,0k 0.09+0.02
Egg plant
o cfpudd 0.023i0.001 0.103i0.006 1.98 0,47+0,02 0.,04+0

ah



Table ¢ (continved)

o e S Ak acabeadi B acane

3 Average of lead content found
* * ug Pb/cm
Vegetable sample i, (mA) 12 (mp) added pe/z of the dry |ug/of the fresh
vegetable sample| vegetable sample

Long bean
- fruit 0.,05+0.003 O.118i0.009 2.95 1+944+0.05 0.20+0,05

i average pesk current + average deviation of 3 trials

i1 = peak current of the sample

i. = peak current of the sample and the stsandard Pb(II) ion added

/%7



Table 10 Data for DPASV amalysis of lead in various parts of vegetables purchased from Sam Yan ma{ket

N

Vegetatle sample i: (ma) i; (ma) Hg Pb/cm3 Average of lcad content found
saded ug/g of the dry | pg/g of the fresh
*4r vegetable sample | vegetable sample
Chinese kale
- 1leaf 0.09310.016 0.154+0.012 3.96 5.43+0,02 0.70+0,08
- stem 0.153+0.010 0.278+0.,008 b.95 5.52+0.03 0.30+0.06
Flowering white
' ar e 0.061+0.00k 0.103+0.008 1.98 2.7140.02 | 0.3240,02
- stem 0.152+0.006 0.338+0.010 4,95 3.60+0.03 0.15+0.01
Celery cabbage
- leaf 0.118+0.006 0.203+0.016 2.97 3.9140,07 0.27+0.01
- stem 0.23240,014 * | 0.430+0.025 9.89 9.95+0,03 0, 47+0.,03
Cauliflower
- leaf 0.062+0.002 6;W62:0.005 2.97 1.6440.02 0.204C402
- sten 0.034+0.004 | 0,054,006 0.99 1.82+0.03 0.2140,01
- flower 0.028+0.003 | 0.123+0.00k 2.97 1.1150,02 0.1240.02
Chinese convolvulus ) ) B
- leaf 0.162+0.018 0.34140.010 k.95 4.07+0.06 0.37+0.02
- stenm 0.689+0.027 1.203+0.013 19.78 18.76+0,18 0.91+0,0k
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Table 10 (continued)
Vegetable sample i: (ma) i; (ma) ug Pb[cm3 Average of lcad content found :
added ug/g of the dry |ug/g of the fresh
vegetable sample| vegetable samplel
Water convolvulus
- leaf O.124t0.008 O.281i0.016 Red 7 2.16i0.06 O.36:0.05
- stem 0.463+0.032 0.784+0.026 5.93 7.69+0.08 0.59+0.07
Water mimosa
- leaf 0.072+0.,004 0.128+0.020 0.99 1.03+0.03 0.20+0.02
- stem 0.12140.012 0.169+0.011 1.98 3.9640.05 0.534+0.0k
Coriander
3 leaf 0.102+0,008 O.223i0.014 0499 »O.84i0.04 0.15+0.02
- sten 0.34810.011 0.542+0,016 2.97 5.38:0.05 0.5340,03
Multiplier onion
- leaf 0.081+40.006 | 0.204+0.003 2.97 2.14+0.0k 0.24+0.02
- stem 0.029+0,005 0,008+0,005 1.98 1.4740,03 0.09+0,02
Celery
= leaf 0.078i0.008 O.182i0.01O 297 2+574C,Ch 0.27+0.03
- stenm 0.20710.004 0.373:0.018 6 .00 7.91+0.07 0.37+0,03

6%
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Table 10 (continued) f
* *
Vegetable sample i1 (mg) 12 (ma) He Pb/cm3 Average of lead coantent found
: added ug/g of the dry |pg/g of the fresh
vegetable sample| vegetable sample
Chinese Chives
- leaf 0.122+0.006 0.178+0.010 1.98 ' 3.59+0,04 0.31+0.03
Cucu&ber
- Eruit 0.269+0.014 O.644:0.023 L ,95 3.28+0,05 0.12+0.02
. Egg plant ;
- fruit 0.011+0,001 0.06210.009 0.99 0.21+0,01 0.02+0
Long bean
- fruit 0.018+0.002 | 0.,072+0,008 1.98 0.93+0.02 0.11+0,02
) average peak current + average deviation of 3 trials
i1 = peak current of the sample
12 = peak current of the sample and the standard Pb(II) ion added

oS



Table 11

Data of DPAS

Chan garden

V analysis of lead in various parts of vegetables grown at Taling

Vegetable sample i; (ma) i; (ma) ug Pb/cm3 - Average of lead content found

added ug/g of the dry|ug/f of the fresh
vegetable sample| vegetable sample

Chinese kale

- leaf O.110i0.008 0.192:0.013 3.96 4.87+_0.03 0.81+0,04

- stem 0.11310.012 0.255:0.02# _6.92 5.0310.04 0.3810.02

Flowering white

- lear  CaBPREe}  404.0.012 0.311+0.008 5.93 2.39+0.02 0.20+0.02

~ stem 0.128+0,018 0.27140,021 5.93 %.99+0.03 0.1940.02

Celery cabbage

- leaf 0.11510.010 O.206:0.00S 2.97 3.54iQ.02 0.21+0,03

- stem 0.361+0.016 0.704+0.015 9.89 8.78+0.05 0.32+0.03

Cauliflower

- 1leaf 0.068+0.004 0.118+0,011 2497 4,09+0,04 0.56+0,02

- stem 0.10140,010 0.23240.013 3.96 2.84+0,02 0.23+0.04

- flower 0.064i0.006 0.114+0,009 2.97 3.53%+0,02 0.37+0,06

IS5
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Table 11 (continued)
Vegetable sample i: (my) i; (mA) ug Pb/cm3 Arerage o lead‘content Fawmd
added ug/g of the dry ug/g of the fresh
- vegetable sample vegetable sample
Chinese convolvulus
- leaf 0.112+0,008 0.238+0.020 3.96 3.1040.05 0.36+0.02
- stem 0.31310.016 | 0.602+0,023 10.88 9+61+0,04 0.60+0.07
Water convolvulus
- leaf 0.308:0.009 0.49810.014 k.95 2.79:0.03 0.040i0‘04
- stem O.564:0.017 O.833i0.021 5.93 11.09:0.05 0.85:0.03
Water mimosa
- leaf 0.032+0.00% { 0,102+0.006 0.99 0.5240.03 0.09+0.01
- stenm 0.0h9:0.003 0.12810.010 0.99 O.63i0.07 0.05+0.01
Coriander
- leaf 0.06210.003 0.12110.012 ©1.98 2.36:0.04 0.31:0.04
- stem 0.311+0,011 0.444+0,019 2.97 6.8140,12 0.48+0,07
Hultiplier onion
- leaf 0.08910.007 0.153+0.016 2.97 3.73+0.06 0.37+0.03
- stem 0.062:0.003 O.ﬁOf:0.0C9 1.98 2.66:0.05 0.15+0.02

(49
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Table 11 (continued)
| 3 Average of lead content found
% * ug Pb/cm ‘ e
Vegétable sample i, (ma) i, (mA) addgd ug/g of the dry | ug/g of the fresh
vegetable sample| vegetable sample
Chinese chives
Cucumber
- fruit 0.303+0.017 0.732+0.032 5.93 3.79+0,04 O.14i0.06
Egg plant
- fruit 0.059+0.006 0.1410.009 1,98 1.45+40,04 0.10+0,03
Long bean
- fruit 0.028+0.002 0.113+0.008 198 0.82+0,02 0.09+0,01
* average peak current + average deviation of 3 trigls
i1 = peak current of the sample
i2 = peak current of the sample and the standard Pb(II) ion added
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Table 12

Data of DPASV

Banz Plad market

analysis of cadmium in various parts of vegetables

purchased from

Vegetable sample i: (mA) i; (mA) ug Cd/cm3 Average of cadmium content found
| added pg/g of the dry | ug/kg of the fresh |

vegetable sample| vegetable sample

Chinese kale

- leaf none (a) (a) none none

- stem 0.00110.001 0.002:0.001 0.20 0.19:0.03 21.86:0.40

Flowering white

- leaf s o none (2) ‘(35 none none

- stem none (a) (2) none none

Celery cabbage

- leaf none (a) (a) none none

- stem O'OO1tO 0.00410.001 0.20 Q.O7:0.02 2.65:0.10

Cauliflower

- leaf 0.00H:0.00Z 0.008i0.002 0.30 0.23:0.05 26.56:0.20

- stem 0.002:0.001 0.00410.001 0.20 0.19:0.03 18.14:0.18

- flower 0.002+0.001| 0,008+0.003 0.30 0.10+0.02 8.66+0.32

(49



¥ / «
Table 12 (continued)
Vegetable sample i; (ma) i;(mA) pg Cd/cm3 Average of cadmium content fo;;é““
added ug/g of the dry |ug/kg of the fresh|
vegetable sample| vegetable sample
Chinese convolvulus
- leaf none (a) (a) none none
- stem none (a) (a) none none
Water convolvulus
- leaf none (a) (a) none none
- sten none (a) (a) none none
Water mimosa
- leaf none (a) (a) none none
- stenm 0.001iO 0.007:0.002 0.20 0.03:0.01 3.82:0.02
Coriander
- leaf none (a) (a) none none
- stem 0.004+0.001 0.009+0.002 0.20 0.16+0.,02 21.58+0.60
Multiplier onion
- lgaf 0.005:0.002 0.01310.003 0.20 0.12:0.02 14.95i0.36
- stem none (&) (a) none none
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Table 12 (continued)
Average of cadnium content found
2
* x ¥ Cd/cm S . T
Vegetable sample i, (ma) i2 (mA) added ug/g of the dry | ug/kg of the fresh
' vegetable sample vegetable sample
Celery
- leaf none (a) (a) none none
- stem 0.001+0 0.005+0.007 0.71 0.16+0,06 8.74+0,32
Chinese chives
- leaf 0.001+0 0.005+0,002 0. 30 0.0Bi0.0E 6.8510.21
Cucumber
- fruit none (a) (a) none none
Fgg plant
- - EPuit 0.001+0 0.008+0,002 0.41 0.06+0,02 2.82+0.08
Long bean
- fruit none (a) (a) none none
1
& average peak current I average devistion of 3 trials

(W
1]

~
]

~
]

peak current of the sample

peak current of the sample and the st

the standard addition was not performed

sndard Cd(II) ion adaed
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Table 13

purchased from Tae Vait market

Data of DPASV analysis of cadmium in various parts of vegetables

Vegetable sample i: (ma) i; (mA) ug Cd/cm3 Average of cadmium content found
| added § uge/g of the dry | uz/kg of the frosh

vegetable sample| vegetable sample

Chinese kale

- 1leaf none (a) (a) none none

- stem 0.001+0 0.005+0.002 | /| 0.k 0.1040,02 5.87+0.16

Flowering white

- leaf N none (a) (a) none none

- stem 0.002:0.001 0.00810.003 0.51 O.16i0.03 9.06:0.23

Celery cabbage

- leaf 0.00210.001 0.005:0.002 0.20 Oo37i0.04 26.57i0.36

~ stem 0.00B:0.001 0.00610.002 0.20 O.19£0.02 8.95:0.08

Cauliflower

- 1leaf none (a) (a) none none

- stem none (a) (a) none none

- flower none (a) (a) none none

LS
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Table 13 (continued)
. 2 ve Cd/cm3 Average of cadmiuy content found
Vegetable sample i, (ma) i, (ma) skted ug/g of the dry | ug/kg of the ¥Tesh
vegetable sample vegetable sample
Chinese convolvulus
- leaf 0.00110 .0'002i0'001 0,10 0.,10+0,02 8.57+0.20
- stem 0.002+0 0.003+0.007 0.30 0.04+0.01 1.86+0.12
Water convolvulus
- leaf 0.001:0 0.00}:0.001 0.20 0, 05+0,01 9.0940,12
- stem 0.001+0.001 [ 0.005+0.002 0.52 0.12+0,03 9.28+0.08
Water mimosa
- leaf none (a) (a) none none
- stem none (a) (a) none none
Coriander
- leaf none (a) (a) none none
- stem 0.003%+0.001 0.012+0,002 0.20 0.0610.02 5.9610.12
Multiplier onion
- leaf 0.,004+0,002 0.013+0,003 0,41 0.18+0,04 17.33+0.24
- stem none (a) (a) none none
Celery
- leaf none (a) (2) none nene
- stem 0'003i0'001 0.009t0.002 0.41 0.17+0,08 17.99+0,21
Chinese Chives
- leaf 0.001+0 OoOO5+0.001_ 0.20 0.044+0,02 3026i0.15—
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Table 13 (continued)
i i i :
! ; g Cd/cm3 *Average of cadmium content found f
* * R T 5
Vegetable sampie i1(mA) 12 (ma) | added ug/g of the dry | ug/kg of the fresq
vegetable sample vegetable sample
A :
Cucumber _
- fruit 0.001:0.001 0.00810.003 0.61 0.09+0,04 3.32+0,11
Egg plant :
- fruit 0.00110 0.004i0.002 0.20 0.06+0,02 5.49+O.26
Long bean -
- fruit none () (a) none none |
|
e ! W, i o

* average peak current

11 =~ reak current
12‘ = peak current
(a) = the standard

1 average deviation of 3 triasls
of the sample
of the standard CA(II) ion added

addition wés not performed
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Table T4 Data of DPASV analysis of cadmium in various parts of vegetables purchased from fam Yan
market
o o o ’
Vegetable sample. 11»(m1) i, (mA) ug Cd/cm Average of cadmium content found
added ug/g of the dry |ug/kg of fresh
vegetable sample| vegetable ssmple

Chinese kale

- leaf -O.COZ:0.001 0.006+0.002 0430 0.15i0.03 20.49+0,11

- stem 0.005+0.001 | 0.010+0.002 0,51 0.47+0,04 53.25+0.53
» Flowering white
: cabbage

- leaf 0.002:0.001 0.009:0.002 0,20 - 0.05+0,02 6.39+0,08

- stem 0.004iO.601 0.013+0,00 0,51 0.2040,03 8.45+0,26
. Celery cabbage

- . leaf none (a) (a) none none
| - stem none (a) (a) none none
‘Cauliflower
(= leaf 0,002+0.001 0.00810.002 0.30 0.10+0,02 12.47+O,31
.- stem none (a) (a) None none

- flower 0.001+ O 0.009+0.602] 0.30 0.03+0,02 3.27:0.22
| Chinese convolvulus
- leaf none (a) (a) none none

- stem none (a) (a) none . nong




Table 14 (continued)

Vegetable sample i i: (mA) i;(mA) LS Cd/cm3 Average of cadmium coﬁ%ent found
added ug/g of the dry |ug/kg of fresh

vegetable samnle} vegetable sample

YWater convélvulus

- leaf none (a) (a) none none

- stem 0.001: 0 0.00910.002 0.30 0.03:0.01 2.23:0.16

Water mimosa .

- leaf none (a) (a) none none

- stem 0.00110.001 0.009:0.003 0.20 0.03:0.02 4.0410.10

|Coriander

- leaf none (a) (a) none none

- stem 0.001 * 0 0.00310.001 0.30 O.12i0.03 11.60:0.72

Multiplier onion

- leaf 0.004t0.002 0.011+0.003 0.30 0.16:0.04 17.3610.24

- stem 0.003+ 0 0.00710.002 0.20 0.15:0.03 8.66i0.10

Celery

- leaf 0.001: 0 0.005:0.002 0430 0.08t0.02 8.12i0.18

- stem 0.007:0.002 0.013i0.004 Tel2 O.94i0.06 h4.26i0.27
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Table 14 (ccntinued)

i i ug Cd/cmB Average of cadmium content found 6

Vegetable sample i, (ma) i, (ma) sdded ug/g of the dry | yg/kg of the fresh
vegetable sample| vegetable sample

Chinese chives
- leaf 0.00210.002 0.00710.003 0.20 0,08+0,02 6.52+0,14
Cucumber
- fruit ! none (2) (a) none none

|

i
Egg plant {
- fruit ! none (<) (2) none none

i
Long bean ;
- fruit ’ none (a) (=) none none

* average peak current + average deviation of 3 trials

11 = peak
12 = peak
(a) =

current of the sample

current of the sample and the standard Cd(II) ion added

the standard addition was not performed

¢9
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Table 15 Data of DFASV analysis of cadmium in various parts of vegetables
grown a2t Taling Chan garden
* \ - 3
Vegetable sample i, (mA 12 (mA) pg Cd/cm Average of cadmium content found
added ug/g of the dry | uz/kg of the fresh
vegetable sampnle vegetable sample

Chinese kale

-~ leaf none (a) (a) none none

- stem 0.002+0.001 0.00610.003 0.41 0.19:0.04 14.38:0.27
Flowering white

cabbage

- leaf none (a) (a) none none

- stem none (a) (a) none none
Celery ecabbage

- leaf 0.001+0 0.003%+0,001 0.20 0.09:0.03 5.25:0;07
- stem 0.002+0 0.006i0.00Z 0,20 0.10+0.02 3.58+0,10
Cauliflower

- leaf 0.003+0.001 0.010i0.002 0.30 0.13+0,03 17.97+0, 42
- stem 0.002+0 0.009+0.002 | 0,41 0.12+0.01 9.28+0,08
- flower 0.00B:0.001 0.63810.00 0.30 0.10+0.02 10.70+0.30
Chinese convolvulus

- leaf none (a) (a) none none
stem 0,00140 0.002+0.001 0,20 0.01+0.01 0.7710,06

£9
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‘Table 15 {continued)
. HE Cd/cmjr Average of cadmium content found
* * -
Vegetable sample i1(mA) i, (rA) agdsd ug/g of the dry | ug/kg of the fresh
vegetable sample| vegetable sample
Watér convolvulus
- 1leaf 0.001: 0] 0.004:0.001 0.30 0.3310.03 4.6910.11
- stem 0.001+ O 0.00610.092 0.61 0.1240.04 2.19+0,06
Hater mimosa
- leaf none (a) (=) none none
- stem none (a) (a) none none
Coriander
- leaf 0.002+0,001 0.00610.002 0.20 O.11t0.03 11.38:0.16
~ stenm 0.001+0 0‘003i0‘002 0.30 O.15i0.02 10.01:0.11
Multiplier onion
- leaf 0.001+0 0.006+0,001 0.30 0.06+0,02 7.66:0.21
- stem 0.001i0.001 0.010+0.002 0520 0.02+0,01 O.89i0.10
Celery
- leaf none (a) (a) none none
- stem 0.001+ O 0.,005+0,002 0,41 0,10+0,02 5¢17+0,13
Chinese chives ¥ '
- leaf ‘none (a) (a) none none
Cucumber | s
~ fruit 0.,001+0 0.015+0.003 0.61 0.05+0,02 1.67i0009
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Table 15 (continued)
* * : e 3 T 3

Vegetable samnle i, (mA) i, (ma) ug Cd/ecm” | Average of cadmiuwm cuntent found

i added ug/g of the dry ug/kg of the fresh

vegetable sauiple vegetable sample

Ezg plant $ , | : il
- fruit 0.002+0,001 0,007+0.001 0.20 0.07+0,02 ~.80+0,18
Long bean i | '
- fruit none (a) | (a) ’ none j none

* average

peak current + average deviation of 3 trials

»eak current of the sample

peak current of the sample and the standard Cd(II) ion added

the standard addition was not performed
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basis (18.76 ug Pb/g) and the fresh basis (0.91 ug Pb/g). Egg plant
was found tc contain minimum lead content both on the dry basis
(0.21 ug Pb/g) and the fresh basis (0.02 ug Pb/g).

From Taling Chan garden, the maximum lead content was found in
the stem of Chinese convolvulus both on the dry basis (11.09 ug Pb/g)
and the fresh basis (0.85 ug Pb/g). The leaf and stem of water mimosa
contained 0.52 ug Pb/g and 0.05 pg Pb/g which were the lowest lead
amountson the dry basis and the fresh basis, respectively.

The cadmium contents in various parts of vegetables in this
study are shown in Tables 12-15.

The ranges of cadmium contents in.various parts of vegetables
purchased from Bang Plad market were found to benone - 0.23‘ ug Cd/g
on the dry basis and none - 26.56 pg Cd/kg on the fresh basis. The
maximum cadmium content was found in the leaf of cauliflower both on
the dry basis (0.23 pug Cd/g) and the fresh basis (26.56 ug Cd/k/g). The
leaf of Chinese kale, the leaf and the stem of flowering white cabbage, the
leaf of celery cabbage, the leaf and the stem of Chinese
convolvulus, the leaf and the stem of water convolvulus, the leaf of
water mimosa,the leaf of coriander, the stem of multiplier onicn,the
leaf of celery, cucumber, gnd = long bean, were found to contain no
cadmium. ..

Among vegetables- purchased from Tae Vait market, the ranges
of cadmium contents in various parts of vegetables were found to be
none -~ 0.37 ug Cd/g on the dry basis and none - 26.57 ug Cd/kg the

fresh basis. The maximum cadmium content was found in the leaf of
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celery cabbage both on the dry basis (0,37 ug Cd/g) and the fresh basis
(26.57 ug Cd/kz). Vo cadmium was found in the leaf of Chinese kale,
the leaf of flowering white cabbage, the leaf, the stem and the flower
of cauliflower, the leaf and the stem of water mimosa, the leaf of
coriander, the stem of multiplier onion, the leaf of celery and long
bean,

The highest amounts of cadmium found in vegetables from Sam Yan
market were the stem of celery, 0,94 ug Cd/g on the dry basis and the
stem of Chinese kale, 53.25 ug Cd/kg on the fresh basis. The ranges of
cadmium contents in various parts of vegetables were found to be none -
0.94 ug Cd/g on the dry basis and none - 53.25 ug Cd/kg on the fresh
basis. The leaf and the stem of celery cabbage, the stem of water
éonvolvulus, the leaf of water mimosa, the leaf of coriander, cucumber,
egg plant and long bean were found to contain no cadmium.

From Taling Chan garden, the ranges of cadmium contents in
various parts of vegetables were found to be none- 0.23 ug Cd/g on the
dry basis and none - 17.97 ug Cd/kg on the fresh basis. The maxirum
cadium contents were found in the leaf of water convolvulus, 0.33
ug Cd/g on the dry basis and the leaf of cauliflower, 17.97 pg Cd/kg
on the fresh basis. No cadmium was found in the leaf of Chinese kale,
the leaf and the stem of flowering white cabbage, the leaf of Chinese
convolvulus, the leaf and the stem of water mimosa, the leaf of celery,

Chinese chives and long bean.
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The lead and cadmium contents in various parts of vegetables
studied were compared in Tables 16-19. The foliowing orders of lead
and cadmium contents in each part of the vegetable studied were considered
from the average value from four sources. The decreasing order of lead
content in the stem of the vegetable on the dry basis was Chinese
convolvulus, water convolvulus, celery cabbage, coriander, celery,
Chinese kale, flowering white cabbége, cauliflower, multiplier onion
and water mimosa. For the fresh basis, it was water convolvulus,
Chinese convolvulus, coriander, celery cabbage, ceélery, Chinese kale,
water mimosa, cauliflower, flowering white cabbage and multiplier onion.
The decreaging order of lead content in the leaf of the vegetable on the
dry basis was celery cabbage, Chinese convolvulus, Chinese kale,
multiplier onion, flowering white cabbage, Chinese chives, water
convolvulus, cauliflower, coriander and water mimosa. For the fresh
basis, it was Chinese kale, celery cabbage, water convolvulus, Chinese
convolvulus, flowering white cabbage, multiplier onion, celery,
cauliflower; Chinese chives, coriander and water mimosa. In addition,
fhe decreasing order of lead content in the fruit of the vegetable on
the dry basis was cucumber, long bean and egg plant. For the fresh
basis it was long bean, cucumber and egg plant.

The decreasing order of cadmium content in the stem of the
vegetable on the dry basis was celery, Chinese kale, coriander,
flowering white cabbage, celery cabbage, cauliflower, water convolvulus,
multiplier onion, water mimosa and Chinese convolvulus, For the fresh

basis it was Chinese kale, celery, coriander, cauliflower,
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Table 16 Comparison of lead contents in the dry vegetable samples
5 | * T i
Vegetable sample g lead content , ug/g of the dry vegetable sample
Bang Plad market| Tae Vait marketlsam Yan marketiTaling Chan I Average
garden

Chinese kale

- leaf 0.8610.04 2.23+0.07 5.43:0.02 4.87:0.03 3.35:0.04
- stem 0.84+0,02 3.6240,05 5.52+0,03 5.03+0.Ck 3.75+0.0k
- leaf + stem 0.85+0.03 2.93+0,06 5.48+0.03 4,95+0, 0k 3.5540,0k
Flowering white

- leaf cabbage 4.43+0.,20 2.28+0,0k 2,7140,02 2,39+0;02 2.95+0,07
- stem 3.12:0.04 2.29+0.03 3.60i0.03 4.99:0.03 3.50+0.03
- = leaf + stem 3.78+0.12 2.29i0.0h 3416+0,03 3.69+0.03 3.23+0.05
Celery cabbage

- leaf 5.05:0.10 11.43:0.11 3'91i0°01 3.54+0,02 5.98+0,06
- stem 8.94i0.10 14.#8:0.16 9.95:0.03 8;78i0.05 10.5410.09
- leaf + stem 6.70:0.10 12.96t0.14 6.93:0.02 6.16i0.04 8.2610.08
Cauliflcwer

- 1leaf 3.37:0.06 0.9810.10 1.64+0,02 h.09i0.04 q‘2.52+O.O6
- sten 1.99+0,0k 0.41+0,04 1.82+0.03 2.84+0,02 1.77+0.03
- flower 0.9310.05 0.79+0.,07 1.11i0.02 3.53+0.02 1.59t0.04
- leaf+stem+flower 2.10+0,05 - OUT75%0 .07 1.5210.02 3.4910.05 ?.O8i0,04
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Table 16 (continued)
| lead content*, pg/g of the dry vegetable sample
Vegetable sample : S TN
Bang Plad market Tae Vait market| Sam Yan market, Taling Chsan Average
| garden
Chinese convolvulus i
- leaf 3.60i0.02 1 4.40:0.05 #.07:0.06 3.1040.05 3.79+0.05
- stem 11.1440,28 13.77+0.15 18.76+0.18 9.61+0.0k 13.32+0,16
Watér convolvulus
- leaf 2.78+0.,03 2.44+40,04 2.16+0,06 2.79+0.03 2.54+0.04
- stem 8.61+0.05 18.64+0,23 7.69+0,08 11.09+0.05 11,5140, 10
- leaf + stem 5.70:0.04 ? 10.54i0.14 4,93%34+0,07 6.94+0,04 7.03+0,07
Vater mimosa
- leaf 1.34:0.04 0.89:0.04 1.03+0,03 0.09+0,01 0.8#10.03
- stem 1.4110.02 O.63i0.03 3.96:0.05 0.05+0.,01 1.51+0,03
- leaf + stem 1.38+0.03 0.76+0.0k 2.50+0,0k 0.07%+0.07 1.18+0.03
Coriander
-~ leaf 0.7940,04 1.61+0.04 0.84:0.04 2.36:0.04 1.40i0.04
- stem 5.5240.10 3.56+0,08 5.38+0.05 6.81+0,12 5.32+0.09
- leaf + stem 3.16+0.07 2.59+0,06 3.1140.05 4,59+0.08 3.36+0,07
{ ;

0¢
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Table 16 (continued)
lead content*, ug/g of the dry vegetable sample

Vegetable sample Bang Plad Tae Vait Sam Yan Taling Chan Average
: market market market market
Multiplier onion '
- leaf 1.52+0.03 5.67:0.04 2.14:0.04 3.73:0.06 3‘27:0.04
- stem 0.86:0.02 1.36:0.03 1.47:0.03 2.6610.05 1.,59+0,03
- leaf + stem 1.19+0.03 . 3.52:0.04 1.81:0.04 3.20i0.06 2.#3:0.04
Celery
- leaf 1.734+0,05 1.28:0.05 2.57:0.0# 1.4510.04 . 1.76:0.05
- stem »5.63i0.10 3.86:0.07 7.91+0.07 2.88:0.06 5.07i0.08
- leaf + sten 3.68+0.08 2.5740.06 5.24+0.06 2.17+0.05 3.42+0.07
Chinese chives
- leaf 2'15i0'07 3.08i0.03 3.5910.04 2.89:0.05 2.93+0.05
Cucumber :
- fruit 2.86+0.03 2.54+40,0k 3.28+0,05 3.79+0.0k 3.09+0.04
Egg plant ‘
- fruit 1.93+0.03 0.47i0.02 0.21+0,07 1.h5t0.04 1.0210.03
Long bean
- fruit 1.10+0.02 1.94i0.05' 0.93+0.02 O.82i0.02 1.20:0.03

X average value +

mean deviation of 3 trials

14
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Table 17/ Comparison of lead contents in the fresh vegetable sample
*
lead content , pg/g of the fresh vegatsble sample
Vegetable sample Bang Plad market!| Tae Veit market| Sam Yan msrket{ Tsling Chan Average
garden
Chinese kale
~ 1leaf 0.12+0.02 0.25+0,03 0.70+0,08 0.81+0,04 0.47+0,0k
g o = - -z
- stem 0.10+0,02 0.21+0,0k 0.30+0,06 0.38+0,02 0.25+0.05
Flowering white cabbage
- leaf 0.62:0.05 O.33i0.0# 0.32+0.02 0.20+0.02 0.37+0.03
- stem 0.13+0.02 O.16i0.02 0'15f0‘01 0.17:0.02 0.1610.02
- leaf + stem 0.38+0,04 0.25+0.,03 0.24+0.02 0.20+0.02 0.27+0.03
Celery czbbage : 4
"= leaf O.hO:0.0B 0.8210.02 0'27i0‘01 0.21:0.05 0.43:0.04
- stem 0.37+0.03 0.68+0.04 C.47+0.03 0.32+0.03 0.46+0.0k
Cauliflower
%  leaf 0.32+0.05 0.17+0.02 0.20+0.02 0‘56i0‘02 0.3110.03
- stem 0.19+0.03 O'O3i0 O.21i0.01 0.23:0.04 0.17:0.02
- flower 0.09:0.02 0.1010.03 O.12i0.02 O.37t0.06 O.17i0.03
- leaf + stem + flower| 0.20+0.03 0.1040.02 O.18i0.02 0.39+0.05 0.22+0.03

cL



Table 17 (continued)

*

lead content , ug/g of the fresh vegetable sample
Vegetable sample Bang Plad market| Tae Veit merket |Ssm ¥Ysn market| Taling Chan Average

. garden
Chinese convplvulus
-~ 1leaf 0'37i0’03 0.3810.06 O.}?t0.0Z 0.36+0,02 0,37+0.,03
- stem 0.55+0.16 0.69+0.09 0.91+0.04 0.60+0.07 0.69+0.09
- leaf + stem 0.46+0.10 0.54+0.08 0.64+0.03 0.48+0.05 0.53+0.06
Wlater convolvulus
-~ 1leaf 0.4410.04 O.#5i0.07 0.3610.05 0.40+0.04 O.h1t0.05
- stem 0.6010.04 1.43:0.09 0.59+0.07 6.85:0.03 0.8710.06
- leaf + stem 0.52+0,0k 0.94+0,08 0.48+0,06 C.63+0,0k 0.64+0,06
Water mimosa
- 1leaf O.28t0.02 0.22:0.02 O.ZO:0.0Z 0.09t0.01 0.2010.02
- stem 0.18+0.03 0.07+0.01 0.53+0.0k 0.05+0,01 0.2140.02
- 1leaf + stem 0.2310.03 O.15i0.02 0.37+0.03 0.0710.01 0.2110.02
Coriander .
- leaf 0.1#:0.02 0.2410.02 0.15:0.02 0.31+0,04 0.21+0,02
- stem 0.741—0.08 0.34:0.06 0.53+0,03 O.1+8t0.0’7 0.521-0.06
- leaf + stem C.h4+0.05 0,29+0.0k4 0.34+0.03 0.40+0,06 0.37+0,04
Multiplier onion
- 1leaf 0.1910.03 0.5410.05 0.24:0902 O.37i0.03 O.Bhi0.0B
- atem 0.08+0,01 0.08+0.02 0.09+0.02 0.15+0.02 0.13+0,02
- leaf + sten Ce1440.02 0.62+0.0b 0.17+0.02 0:26+0.03 0.24+0.03

£L



(continued)

Table 17
4
. lead content , ug/g of the fresh vegetable sample
Vegetable sample Bang Plad Tae Veit Sam Yan Taling Chan Average
market market market garden

Celery

- leaf 0.1810.03 0.02+0,01 0.27+0.03 0.1440,02 0.31+0,02

- stem 0.31+0.02 0.27+0.0k 0.37+0.03 0.14+0.03 0.27+0.03

- leaf + stem 0,25+0.03 0.15+0.03 0.32+0.03 0.14+0,03 0.29+40.02

Chinese chives

- leaf 0.20+0,0k 0.23+0,02 0.31+0.03 0.29+0.03 | 0.26+0.03

Cucumber

- fruit 0.114+0.02 0.09+0.02 0.12+0,02 0.14+0,06 0,12+0.03 J

Egg plant

- fruit 0.10+0.02 0.0410 0.02+0 0.10+0,03 0.,07+0.01

Long bean

- fruit 0.11+0,03 0.20+0.05 0.11+0.02 0.09+0.01 0.13+0.03

*  gyerage value + mean deviation of 3 trials

7L
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Table 18 Comparison of cadmium contents in the dry vegetable\éample
*
cadmium content , pg/g of the dry vegetable sample
Vegetable sample Bang Plad market |[Tae Vait market |[Sam Yan market| Taling Chan Average
' garden
Chinese kale
- leaf none none 0.1540,03 none 0.04+0,01
- stem 0.19+0.03 O.10i0.02 O.47i0.04 0.19+0.04 0.24+0,03
-~ leaf + stem 0.10+0.02 0.05+0.01 0.31i0.04 0.10+0,02 0.14+0,02
Flowering white
cabbage
- leaf none none 0.05+0.02 none 0.01+0,01
- stem none O.16t0.03 0.20+0.03 nore 0.09+0,02
- leaf + stem none 0.08i0.02 0.1310.03 none 0,05+0,01
Celery cabbage
- leaf none 0.37:0.04 none 0.09+0.03 0.12+0.,02
o stem 0007:0002 00191-0002 none 0.10:0002 0.09+0.02
- leaf + stem 0.04+0,01 0.,28+0,03 none ¢,10+0,03 0.71+0,22
Cauliflower
&~ leaf 0,23+0,05 none 0.10+0,02 %13+0,03 0.12+0.03-
- stem 0.19+0,03 none none 0.12+0,01 0.08+0.01
- flower 0.10+0.02 none 0.03+0.02 0.10+0,02 0.06+0.02
- 18af + pfem % 0.17+0.03 none 0.0410.01 0. 2+40.02 0,08+0.,02

“flower

SL
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Table 18 (continued)
*
cadmium content , ug/g of the dry vegetable sample
Vegetable sample Bang Plad market|Tae Vait market| Sam Y~n market|Taling Chan ! Average
garden

Chinese convolvulus
- leaf none 0.10+0,02 none none 0.62+0,01
- stem none 0.04+0,01 none 0.01+0,01 0.21+0,01
- leat + stem none 0.0710.02 none 0.0110.01 0.0210.01
Water convoOlvulus
- leaf is none 0.05:0.01 none 0.33+0,03 0.,10+0,91
-~ stem none 0.12+0,03 0.03+0,01 0.12+0,0k 0.07+0,02
~ leaf + stem none 0.09+0,02 0.02+0,01 O.23i0.04 0.09+0,02
Water mimosa
- leaf none none none none none
- stem 0.0310.01 none 0.0310.02 none 0.02+0,01
- leaf  Btem 0.02+0,01 none 0.02+0,01 none 0.0140,01
Coriander
- leaf none none none 0+1140,03 0.0%+0,01
- stem 0.16+0,02 0.06+0,02 0.1210.03 0.1510.02 0.13+0,02
- leaf + stem 0.0810.01 0.03:0.01 0.06+0.02 0.13:0.03 0.0810.02
Multiplier onion
- leaf 0.12+0.02 0.18+0,0k 0.16+0.,0k4 0,06+0,02 0.1340.03
- stem none none 0.,15+0,03 0,02+0,01 ~O,Ol,to,o’l
w 1éaf + stem 0.06+0.01 0,09+0.02 O.16j0.04 OeOhiOeO2 0.0910,02

9L



Table 18 (continued)

*

Vegetable sample cadmium content ,ug/g of the dry vegetable sample
Bang Plad Tae Vait Sam Yan Taling Chan Average
market market market. market

Celery

- leaf none none 0.08+0,02 none 0,02+0,01

- stenm 0.16+0.06 0.17+0.08 0.94+0,06 0.1040.02 | 0.34+0,06

- 1leaf + stem 0.0810.03 0.0910.04 0.5110.04 0.05+0.01 0.18:0.04

Chinese chives

- leaf 0.08i0.02 0.04i0.02 0.0810.02 none 0.05+0.02

Cucumber

- fruit none 0.09+0.0k none 0.05+0.02 | 0.04+0.02

Egg plant :

- frait 0.06+0,02 0.06i0.02 none 0.07+0,02 0,05+0,02-

Long bean %

- fruit e none none none none none

y

* average value + mean deviation of 3 trials
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Table 19 Couparison of cadmium contents in the fresh vegetable samples
%
Cadmium content , ,g/kg of the fresh vegetable sample
Vegetable sample |Bang Plad market|Tae Vait market | Sam Yan market Taling Chan Average
¢ garden
J 3

Chinese kale

- 1leaf none none 20.49:0.11 nonsé 5.12+0,03
- stem 21.86+0.40 5.87+0.16 53425+0.53 14,38+0,.27 23.84+0,34
- leaf + stem 10.93+0.20 2.94:0.08 36.87+0.32 7.19+0, 1k 14.48+0.19
Flowering white

cabbage

- 1leaf none none 6.39+0.08 none 1.60+0,02
- stem none 9.06+0.23 8.45+0.26 none 4.38+0.12
- leaf + stem none L.53+0.12 7.42+0.17 none 2.99+0,07
Celery cabbage

- leaf none 26.57:0.36 none 5.25+0.07 7.96+0,11
- stem 2.65+0,10 8.95+0.08 none 3.58+0," 3.80+0.07
- leaf + stem 1433+0.05 17.76:0,22 none #.42t0.09 5.8810.0o
Cauliflower

- leaf 26.56+0,20 none 12.47+40.31 17.97+0.k42 14.25i0.23
- stem 18.14+0,18 none none 9.28+0.08 6.86+0.07
- flower 8.66+0,32 none 3.27+0.22 10.70+0,30 5.66+0.21
- leaf + stem + 17.79+0.23 none 5.25+0.18 12.65+0.27 8.92+0.17

flower

8L
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Table 19 (continued)
*
Cadmium content , pg/kg of the fresh vegetable sample
Vegetable sample —Bang Plad market [Tae Vait market |Sam Yan market | Taling Chan \verage
garden
Chinese convolvulus
- 1leaf none 8.57+0.20 none none 2.14+0,05
- stem none 1.86:0.12 none 0.7710,06 0.66+C.05
- leaf + stem none 5.22:0.16 none 0.39+0.03 1.40t0.05
Water convolvulus
- 1leaf none 9.09+0.12 none L,69+0.11 3.45+0,06
- stem none 9.28+0.08 2.23+0.16 9.19+0,06 5.18+0,08
- leaf + stem none 9.19+0.10 1.12+0.08 6.94+0,09 4.32+0.07
Water mimosa
- leaf none none none none none
- stem 0.03+0,01 none h.04i0.10 none 1.02+0,03
- leaf + stem 0.02+0,01 none 2.02+0.,05 none 0.5140.02
Coriander
-~ leaf none none none 11.38+0,16 2.85+0,04
- stem 21.58+0,60 5.96+0.12 11.60+0,72 10'51:0911 12.4140.39
- leaf + stem 10.79+0.30 2.98:0.06 5.80i0.36 10.90i0.14 7.6310.22

5L



Table 19

(continued)

*

cadmium content ug/kg of the fresh vegetable sample

Vegetable sample Bang Plad Tae Vait Sam Yan Taling Chan Average
market market market market

Multiplier onion
- leaf 14.9510.36 17.35i0.24 17.36:0.24 74664027 14,33+0,26
- stem none none 8.66+0,10 0.89+0.10 2,39+0.05
~ leaf + stem 7.48:0.18 8.68:0,12 13.0140.17 L,28+0,16 £+36+0,16
Celery
- leaf none none 8.12:0.18 none 2.03%3+0,05
- stenm 8.74+0,32 | 11.99+0.21 bk ,2640,27 5.1740,13 17.5k+0.23
- leaf + stem 4.37t0.16 6.00iO.11 26.19:0.23 2.59+0.07 9.7910.14
Chinese chives
- Yeaf 6.8510.21 3.2640.15 6.52:0.1# none 116+0.13
Cucumber -
- fruit none 3.32+0.11 none 1.67:0.09 1.25+0.05
Egg plant
- fruit 2.82+0,08 5.49+0.26 none 4.80:0.18 5.28+0.13
Long bean
- fruit none none none none none

j

* average value + mean deviation of 3 trials

08
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water convolvulus, flowering white cabbage, celery cabbage, multiplier
onion, water mimosa and Chinese convolvulus, The decreasing order of
cadmium content in tlie leaf of the vegetable on the dry bLasis was
multiplier onion, celery cabbage, cauliflower, water convolvulus,
Chineée chives, Chinese kale, coriander, Chinese couvolvulus, celery,
flowering white callLage and water mimosa. For the fresh basis it was
multiplier onion, cauliflower; celery cabbage, Chinese kale, Chinese
chives, water convolvulus, coriander, Chinese convolvulus, celery,
flowering white cabbage and water mimosa. The decreasing order of
cadmium content in the fruit of the vegetable on the dry basis was egg
plant, cucumber and long bean. For the fresh tasis it was egg plant,
cucumber and long bean,

It can be seen that the order of lead and cadmium contents in
various parts of vegetables were different both on the dry basis and
the fresh basis, The lead and cadmium contents were varied from species
to species, from plant part to part and source to source, This was also
notified bty the conversion factor for the dry weight to the fresh weight
of each species of vegetables which was not identical. Even for the same
vegetable species, if the sources were different, its conversion factor
was not the same. Conversion factors were obtained by dividing the fresh
weight of the vegetable (after evaporating the surfaée adsorted water)
by its dry weight (see Table 20). Therefore, this factor could be used
to imply the water content in the vegetable,

Ly comparing lead and cadmium contents in the various parts of

vegetables analyzed, the decreasing order was the stem, the leaf and
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Table 20 Conversion factors for the dry weight' to the fresh weight of vegetables (g of fresh
weight/g of dry weight)

Source

Vegetable sawmple Bang Plad market |Tae Vait market|Sam Yan market |Taling Chan

garden
Cauvliflower
- leaf 10,51 5,99 8.26 Y609
- stem 10,41 12229 8.65 12.5C
- flower 11:78 7,84 9,18 9.63
Celery
- leaf 9.43 6.49 9.35 10,52
- stem 18.07 14,35 21.33 20.12

afeamay

Flowering white
- leaf cabbage 7.16 6.90 8.40 11.78
- stem 23,34 17.63 2%.72 25.81
Chinese chives 12531 1%5.951 1.5 10,01
Chinese ccnvolvulus
- stem 20.10 19,88 20.58 17.1¢

i i A " i ook
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Table 20 (continued)

Source

Vegetable Sample Bang Plad Tae Vait market| Sam Yan market |[T2ling Chan

market g-rden
Chinese kale
- Yeaf 221 8.80 7:.76 5.96
- stem 8.82 17.54 18.65 13,07
Celery cabbage s
v LeRT 12,55 13.9% 14,49 172.15
Coriander
Cucumber 27.49 26.82 27.00 26,87
Egg plant 20,20 10,74 12,05 15.20
Multiplier onioa
- leaf 7.96 10,51 9,04 9.98
- stem 11.42 16.98 15,72 18,05

£8



Table 20 (continued)

Source'.

Vegetable sample Bang Plad market|{Tac Vait m@rket| Sam Yan market) Taling Chen

garden
Water convelvulus
o oud 6.30 5.41 6.03 6.397
i stem 1&.36 13.0"" 13.00 13.05
Water mimosa
- leﬂ.f 4.87 ’4.09 5.18 5086
- stem 7.86 8‘55 7.42 11093
Long bean 10,38 9.80 8.36 9,543

78
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the fruit. This indicated that higher lead and cadmium contents were
found in the stem than in the leaf and the fruit of the vegetable which
correspondeé to the 1iterature.(62’63’64).

With a few exception that some vegetables analyzed contained
higher lead and cadmium contents in the leaf than the stenn such as
flowering white cabbage, cauliflower, multiplier onion and celery
cabbage. This might come from the surface contamination of leaves with
lead and cadmium from the atmosphere fertilizers and pesticides. flowever,
there were some evidences that only a small fraction of lead and

(65)
cadmium absorbed on the surface of leaves.

The averzge values of lead and cadmium contents in all edibilc parts
of the vegetable are 2lso illistrated in Tables 16-19. Since man ingesis
all the edible parts of the wegetable not only leaf‘or sten or fruit,
these average values can te used to estimate the intake of lead and

cadmium in the vegetsble if man takes the equal amount of eévery part of

the vegetable.
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