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Soaking and cooking in the presence of potassium citrate(200 PPM) SC-Cit 8

AV 5 AOAY AVTY 1l 5w &S ol (g 5 gl

> Ppb
Ol ¢ Sl Cdlig Olosle (ilss 5 Ol syltlud 3b
DNV Il 03505 pasiia ol (g g /00 1) o gpeslS 5 e
Sy sl S wdd SIS Sl d Olpe Gb
Sldlas 5o ails 1 e A= 31 SYL 3035 Ol
dn (B 3 edel fes SV same Sl 4B S o0
wooadl ol by bl 5 spshl elas o
por el OF @ eyl gl s @ S s S
s e Gblie cpl 53 Sl Ol 5 i 0> S
S b 51 S el (55508 58 calally cnl s e
Eolre S5 LS Sl A e s 05008 & i
ol 4 Sk T ondes I 5 e S1e 4
3 53l o Logart 5 Ko DL med Jole il
5 ©30WS olend slse [TF] ol ol antlis S
sdiSas T wbie plo s Ll e Slal lacdls s
oo baaly s V] AL (gh,lS glas
26z dexr OlS iy 5 S wlanils oly lalls

e 05 Olgae 5 5 pl o dies G Gl 5 Ol @

1. WHO

W LifLi).ﬂ —-$-Y

Sl Ve kg Ssde s 4 bdge e ol
3oy qerb el badses IS 500 Slal a2 el
(6500 iy Copplhe Sl S5 000 50 6 5D il
A pl]

Laosls Judowi 9 4 o5 —0-Y

el 1S5 b ialas SIS b G s Sl &S
o3l b 3 ,b G ills 4 Osn3l b bl BT s
Golsgme 238 s Vs SPSS sl 65
Syge oy 0 W e s oS NP PYo

NG

Cow '}@L’S—‘”

d"'“’Jb 6&@3;3 cj?oéts Ol o =V =Y
ol o3l QLL.»\JQ&)J gsjb)b C»JJ Cf““‘“’€}t‘>l‘s‘)‘ﬂ
I Sls Slag oo pseeslS Olse p>1/20) 5,00 54

Sl slaEs a b S S a n al

A\



oS S Jelse g 55 oy 5 Ol

ﬁw‘}e)bf;wﬁiugbbbabb

SN L;m.; )Lo.ﬁj 93 L» d.:‘j) d‘l‘ O &)‘JW M|
Pp<r/r0)As
a
80 5
70
60
50
2
&40
b
30 b be be
20 .
10 =
//
0 L
B SC-B  S-Tar  CTar SCTar SCit CCit SCCit
treatment

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)
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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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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% 12.5540.55% 14.40+0.55% SC-B
79.35+0.79* 74.67+0.79°A 73.06+0.79°* S-Tar
66.23+0.72%A 72.88+0.72%A 74.96+0.72%* 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%* S-Cit
66.01+0.87°* 69.31+0.87°* 74.78+0.87° C-Cit
86.73+0.69** 89.36+0.69%* 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).

Keywords: Rice, Cadmium, Soaking and Cooking, Chelating agents, Potassium tartrate and citrate

* Corresponding Author E-Mail Address: mgolifood@yahoo.com

'\



