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Table 1 Treatments used in this study

Process type code No
Blank(Control sample) B 1
Soaking and Cooking without the presence of chelating agents SC-B 2
Soaking in the presence of potassium tartrate(200 PPM) S-Tar 3
Soaking in the presence of potassium citrate(200 PPM) S-Cit 4
Cooking in the presence of potassium tartrate(200 PPM) C-Tar 5
Cooking in the presence of potassium citrate(200 PPM) C-Cit 6
Soaking and cooking in the presence of potassium tartrate(200 PPM)  SC-Tar 7
Soaking and cooking in the presence of potassium citrate(200 PPM) SC-Cit 8
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Fig 2 Comparison of the effect of processing type
on cadmium content (ppb) of Indian rice

Means (three replicates) with different letters

indicate significant difference (P<0.05)

S 25 SC-Tar w Ly ye psesls J2alS Olsee o 5 i
S b anolie s oS sls SEalS PP EVE 1 p geeslS Ol
35 edey O/TE 4 ppelS i S SC-Cit « L,
(P <o/r 005l OLaS |y (guls pme DI
B oesedlS Ul p sl g JI-Y-Y
s+hb
Cpod a byrye paeslS Olpe (n S0 & S8 4 g L
SC- & Ls e 0l o 2S5 ppb AC/AY Clale L sl
sl PPb Y/oA clale L Tar
S AL edallie (GOl pme O] dald 5wy B
S5 RIS o S Moy e 05 13 DL
Okl o (,:M.L:i SLELE 51 eslazal (j:‘;ts Olyee 53
Tor S S Lla, ppb YV 4 I, p303S Ol (g
O S eslanal s e dss (gols sae Ol dals 5 any
PP YE/Er 1) psaslS e Ol Sled 3 by
PPD YUYA w1 o gueslS e (i sBg0 5 Ol 3l eslizul
sy Sl N el sl e S Al
P>/ o)l
Jls) b Okl Sl )3 ppaslS e & 5l DL LS
Flse) bocay kel Loanslie (M*SJK*
bl (§ iy Sl (S S

e

logos 5 3530 Jime mip wls 4 S 5 T GJb
Sl )8 5 basls SKnp OV game 53 O ;;jﬂ
ol ok i1 Jass S0 w0Vl s
2 e 5 o Olie (Y009 e 5 K515
[olus s a8 sl 5 aplbliad 4= 31 VL 1
EAE 53 1) pgeslS Olpe (Y410) T e 5 &S REE S
JAAL G 0 /VER e gdees 5 e il Gble T Ese
VA 53> pgeeslS Olpe a5 L3S 518 0 SokS n e S e
LD 358 sylabl d= 51 50 ad s 31 Ao ps
0>t g gl (Sa 5 gl B Sl s
2 oS S by slarsy S Ll sl s sl

8000
7000
6000
5000

2 4000
3000
2000

L a a a

o | — I I
India Thailand America
cadmium

Fig 1 Comparison of cadmium content (ppb) of
three types of imported rice
Means (three replicates) with different letters
indicate significant difference (P<0.05)
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Fig 3 Comparison of the effect of processing type
on cadmium content (ppb) of Thai rice
Means (three replicates) with different letters
indicate significant difference (P<0.05)
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Fig 4 Comparison of the effect of processing type
on cadmium content (ppb) of American rice
Means (three replicates) with different letters
indicate significant difference (P<0.05)
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Table 2 Comparison of the percentage of cadmium reduction from imported rice

Cadmium (ppb) Treatment
American Thai Indian

00.00+0.69°* 00.00+0.69"* 00.00+0.69* B
11.4340.55% 12.55+0.55% 14.40+0.55%* SC-B
79.35+0.79°4 74.67+0.79%A 73.06+0.79°4 S-Tar
66.23+0.72°* 72.88+0.72°4 74.96+0.72°4 C-Tar
91.53+0.49** 97.58+0.49** 94.08+0.49** SC-Tar
72.24+0.61%4 71.61+£0.61* 68.09+0.61°4 S-Cit
66.01+0.87°* 69.31+0.87°* 74.78+0.87°4 C-Cit
86.73+0.69** 89.36:+0.69%A 93.46+0.69** SC-Cit

Means (three replicates) £ SD in each column with different small superscripts and in each row with different
large superscripts indicate significant difference (P<0.05)
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Table 3 Comparison of mean sensory evaluation of imported rice

General acceptance

American Thai Indian Treatment
- - - B
4.10+£0.85% 4.25+0.79* 4.05+0.69* SC-B
4.00+0.65° 4.30+0.69° 4.10+0.55% S-Tar
4.20+0.56* 4.35+1.04° 4.25+0.79* C-Tar
4.35+0.44° 4.15+0.93* 4.00+0.72° SC-Tar
4.10+0.72° 4.45+0.6° 4.20+0.49° S-Tar
4.20+0.51° 4.30+0.98° 4.50+0.61° C-Tar
4.10+0.39* 4.10+1.01° 4.05+0.87° SC-Tar

Means (10 sensory evaluation) + SD in each column with different small superscripts indicate significant
difference (P<0.05)
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Rice is one of the most widely consumed grains in the world and is widely used in the diet of people.
Today, rice contamination with heavy metals is one of the problems confronting humanity. Therefore,
the purpose of this study was to evaluate the effect of soaking and cooking in the presence of chelating
agents i.e., potassium tartrate and citrate on the amount of Cadmium reduction of three types of
imported rice (India, Thailand, and America). Measurements were carried out with atomic absorption
with three replications. The difference in mean was done at Duncan's 5% level. The cadmium of
imported rice was higher than the standard values. Cadmium of imported rice from highest to lowest
was America, Thailand, and India that was 86.23, 85.93 and 80.07 ppb, respectively. Soaking in the
presence of chelating agent but cooking in water without chelating agents(S-chelating agents), in
comparison to soaking in water without a chelating agent but cooking in the presence of chelating
agents(C-chelating agents), had no significant difference in cadmium elimination(p>0.05). Soaking
and cooking of rice in the presence of chelating agents (SC-chelating agents) reduced Cadmium to
higher than 93 percent (97.58 for potassium tartrate in Thailand rice and 93.46 for potassium citrate in
India rice). Tartrate chelating agents in comparison to citrate had a significant effect in cadmium
elimination for imported rice (p<0.05). Finally, the sensory evaluation showed that there was no
significant difference between all treatments (p>0.05).
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