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Abstract

I'wcIn'c dil’lercni varieties o f  partioiled and raw milled rice have been analyzed for their 
con len l  o l  essential minerals (i .e. l-'e. Zn. C'u. C'a, Mg. P. Na and K) and phylie  acid. Rice w as  
c ix iked according  to two different traditional co o k in g  m ethods (with or without decantati(m o f  
c o o k in g  water) and changes  in minerals and phytic acid content have been determined. Iron, 
z inc and copper  conlenl in dil'fereni varieties o f  rice were found in the range o f  (1.4 1 - 1 .0.'^mg.
0..S 1 - 1 .0 4 m g  and (l.()7-().24mg/l(IOg edible portion, respectively.  Iron and zinc content were  
R)und re la t iveh  high in H R -10 variety. High am ount o f  z inc  w as also found in B R -2 2  variety  
w hile  raw. milled paijam variety contained highest amount o f  copper. Decrease in these micro  
m inerals content w a s  observed in cooked  rice and iron content w as s e v e r e h ’ affected w h en  
c o o k in g  water w as decanted. On average only  44.0^"  ̂ o f  iron remained in parboiled milled  
rice. Raw . milled paijam variety lost most o f  its iron conlen l w h en  cooked  by decanlation i)f 
c o o k in g  water and retained only 4.0%. Zinc content w a s  found to increase in rice co o k ed  
without decantation o f  co o k in g  water (ll.^.O'^^ retenlion). due to addition o f  zinc from  
do m est ic  tap water used for cooking.  Copper content w as found to decrease in both c o o k in g  
metht)ds. Macro minerals like C'a. M g and N a present in low' amount in rice and ranges  
betw een  0 . 4 3 m g - 1.90m g. 17 .3 7 m g -2 6 .4 m g  and 2.fimg-l.' i .78mg/IOOg I'.P. respectively.  
Increase in C'a and Na content w as found in cooked  rice in both c o o k in g  m ethods due to 
addition o f  these minerals from dom estic  tap water. Decrease  in M g content w a s  observed  in 
rice by both co o k in g  methods. The phosphcirus and potassium content in uncooked rice were  
in the range o f  1 1 7 . 8 3 m g - I 7 l . l 5 m g  and I ( ) 2 .4 6 m g - I 8 0 .2 lm g / I 0 0 g  K.P. respectively.  In both 
co o k in g  m ethods,  considerable  loss o f  these minerals w as  found. A  go o d  amount of phytic  
acid w a s  present in rice (9 1 .9 7 -1 7 6 .0 2 m g / l 0 0 g  dry wt. basis).  Considerable  amount o f  this 
phytic  acid w a s  destroyed due to cooking.

K e y  w o r d s  ; Hssenlial Minerals.  Phytic Acid . Decantation . Percent Retention.

Introduction

Rice is one of the leading locid crops of the world and the staple food oI over half the 
world populati(Mi. Ricc, Oryza sativac L. belongs to the family Gramincae and is the 
most common ricc. About 20 species of the genus Oryza arc recognized; all 
cultivated ricc is (). sativae L. Ricc is now grown in over 100 countries on every
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contincnl (1). The composition ol ricc dilTcrs with variety. It also varies according to 
soil in u hich it is grown, seasons, manuring and processing (2)

Ricc is the staple food ol' Bangladesh. Cereals contribute 79.6.^ percent ol daily 
calorie intake, out ol'which 69..i5 percent is contributed by rice (,i). Rice is not the 
source ol essential minerals but it may contribute a signil'icant amount of essential 
minerals as it is consumed in large quantity in this country. Rice contains phytic acid, 
which has inhibitory el'l'ect upon absorption cifsome minerals,

C'ooking is essential il 'a populati(^n is to led. In most cases cooking (tl lootl causes 
reduction ol' nutritive value o l 'a  I'ood. Dirierent analysis being done on washing and 
cooking losses of nutrients oi' rice and I'ound that signilicant amount ol' water soluble 
nutrients may be removed during washing and cooking ol rice (4). Decantation ol 
cooking water ol' rice is the most common cooking practice ol rice in most places ol' 
Bangladesh. In very lew places rice is cooked withciut decantation of cooking water. 
At present, dill'erent high yield potential varieties of rice are being cultivated in 
Bangladesh, introduced by Rice Research Institute at Joydevpur. The newly 
introduced rice is named BR-1, BR-2, etc on the basis of two initials of the words 
Bangladesh Rice Research Institute. They have got other popular name loo.

The present study concerns with Ihe analysis of essential minerals content of 
different varieties (if rice produced in Bangladesh and their changes due to traditional 
cooking methods. The study includes a) estimation of some of the essential minerals 
content (iron, zinc, copper, calcium, magnesium, phosphorus, sodium and potassium) 
in different varieties of rice and their changes due to traditional cooking methods and 
b) estimation of phytic acid content and the changes due to cooking are also included.

M aterials and methods 

Collection o f  samples.

Twelve samples of different varieties of rice were collected for this study. Of the 
twelve samples, ten samples of ricc (parboiled, milled) were certified sample of 
Bangladesh Rice Research Institute (BRRl), Joydevpur, and other two samples were 
collected from open market of Dhaka city. These were raw. milled varieties cif paijam 
and kalijira (llavourcd rice)

C ooking methods.

All the twelve samples of rice were C (K )k e d  according to the methods used in the 
household of Bangladesh. In Bangladesh, traditionally rice is cooked in two dillereni 
methods. Usually before cooking dust, stones, husks, insects etc. are remined from 
ricc and then washed 3-4 limes with enough water. In one melhiKl ricc is cooked with 
such ann)unl of water so that no water will remain after cooking. In another method 
ricc is cooked with excess water and after cooking, remaining v\aier is decanted.
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Table 2: (('o iiiinua lion )

M ethods used in the present study

M e t h o d  A: T o  lOOg-ricc  s a m p le  in a c o o i< in g  p o l  a r o u n d  ihrcc  g l a s s e s  o l  w a te r  ( 6 6 0  

m l)  w e r e  a t lded  and b o i l e d .  B o i l i n g  w a s  c o n t i n u e d  till the r ice  w a s  c o o k e d  a n d  no  

w a t e r  r e m a in  to d e c a n t .  It to o k  a b o u t  1 5 - 2 0  m in u t e s  t im e .

M e t h o d  13: T o  lOOg r ice  s a m p le  in a c o o k i n g  pot ,  a r o u n d  lo u r  g l a s s e s  o l  w a te r  (<SiSO 

m l)  w e r e  a d d e d  and b o i l e d  till the r ice  w a s  c o o k e d .  Then the e x c e s s  w a te r  w a s  

d e c a n t e d .  It t o o k  a b o u t  1 5 - 2 0  m i n u t e s  l im e .

A n a /Vtical technique

A l l  the t w e U e  s a m p le s  o l  r ice  (b o th  c o o k e d  and  u n c o o k e d )  w e r e  g r in d e d  in a 

m e c h a n i c a l  g r in d e r  and  p o r t io n  o l  e a c h  t)l th e m  w e r e  u s e d  lor the d e t e r m in a t io n  o l  

m i n e r a l s .  R e m a i n i n g  p o r t io n  ol' the s a m p l e s  w a s  o v e n  dr ied  al 105" C  and  g r in d e d  

a g a in  and  s e a l e d  in p la s t i c  b a g s  lor  p h y ta te  e s t im a t io n .  D o m e s t i c  tap w a te r  u s e d  in 

c o o k i n g  p r o c e s s  w e r e  a l s o  a n a ly s e d  lor  m a c r o  and  m ic r o  m in e r a l s .  In th is  s t u d y  ail  

the  a n a l y s i s  w e r e  d o n e  in tr ip lica te  a n d  data  w e r e  r e p r e se n te d  as  dry w e i g h t  b a s is  
( e x c e p t  o t h e r w i s e  m e n l i t )n ed ) .

T h e  m o i s t u r e  c o n te n t  w a s  d e t e r m i n e d  by  d r y in g  Ihe g r in d e d  s a m p le  in an o \ e n  al 

105" C  lo r  5 h ( 5 )  and  e x p r e s s e d  o n  a p e r c e n t a g e  b a s is ,  F'or the e s t i m a t i o n  ol' 
m i n e r a l s ,  5 , 0 g  o l  s a m p le  w a s  w e t  a s h e d  u s in g  a m ix tu r e  o l  IS  M su ll 'ur ic  a c id ,  12 M  

p e r c h lo r i c  a c id  and 16 m nitr ic  a c id  ( 0 ,5 :  1,0: 0 ,5  by  v o l u m e ) .  A l t e r  p r o p e r  d i lu t io n ,  
the  c o n c e n t r a t i o n  t)l Fe.  Z n .  C u .  C a .  a n d  M g  w e r e  d e t e r m in e d  by  m e a s u r e i n g  a t o m i c  

a b s o r p t io n  w h i l e  N a  and K w e r e  d e l e r m in e d  by  m e a s u r e i n g  a l o m i c  e m i s s i o n  ( 6 ) ,  A n  
a p p r o p r ia te  d i lu t io n  w a s  d o n e  w i t h  0 ,49r  la n th a n u m  ( w .  w  ) to  o v e r c o m e  the io n ic  

i n l e l e r e n c e  d u r in g  the e s t im a t io n  o l  C'a and M g ,  P o s p h o r u s  e s t i m a t i o n  w a s  d o n e  

c o l o r i m e t r i c a l l y  u s in g  the m e t h o d  o l  F isk e  and  S u b b a r o w (  7 ) , P h y ta te  ct>ntent w a s  

d e t e r m i n e d  a c c o r d i n g  to the m e th o d  o l  d e s c r ib e d  by  E I. W h e e le r  and F'crrel (<S),

R esu lts

T able  1 s h o w s  the m in era l  c o n t e n t s  in u n co t )k e d  r ice  ( 1 0  v a r ie t ie s  o f  p a r b o i l e d  m i l l e d  

r ic e  a n d  t w o  v a r ie t ie s  o l ' r a w  m i l l e d  r ic e ) .  Iron c o n te n t  in p a r b o i l e d  m i l l e d  r ice  r a n g e s  

b e l w e e n  0 , 4 1 - 1 , 0 3  m g  - 1 0 0  g  E, P, a n d  in r a w  m i l l e d  r ice  b e t w e e n  0 .6 U - 1 ,1 3  m g  / 
1 0 0  Ei, P, D i lT e r e n c e s  betw'een p a r b o i l e d  and raw  m i l l e d  r ice  in o t h e r  e s s e n t ia l  

m in e r a l  c t )n le n ls  w e r e  not m u c h  m o r e  e x c e p t  p o t a s s iu m .  T r a c e  m in e r a ls  s u c h  as iron,  
z i n c  a n d  c o p p e r  c o n t e n i  in dilTerent v a r ie t ie s  til r ice  and  the ir  c h a n g e s  d u e  to c o o k i n g  

are p r e s e n t e d  in T a b le  2. Iron c o n t e n i  d e c r e a s e d  in all v a r ie t ie s  oT r ice  w hen c o o k e d  

w i t h  or w i t h o u t  d e c a n ta t io n  o l  c o o k i n g  w a te r  w i th  s o m e  e x c e p t i o n .  P e i c e n t  re te n t io n  

o l  iron in c o o k i n g  m e th o d  A  (w i t h o u t  d e c a n ta t io n  oT c o o k i n g  w a t e r )  w a s  lo u n d  in the  

r a n g e  o l  5 3 , 0 - ‘-J.S,0 lor  p a r b o i le d  m i l l e d  v a r ie t ie s ,  B R - I O  and  N i / e r s a i l  s h o w e t l  100^^ 

r e te n t io n .  For raw m i l l e d  v a r ie t ie s  s u c h  as  K alij ira  p e r ce n t  r e te n t io n  w a s  Tound 6 2 , 0  

and  lor  P a ija m  it w a s  hS.O. In c o o k i n g  m e th o d  B ( w i th  d e c a n t a t io n  o l  c o o k i n g  w a t e r )  

p e r c e n t  r e te n t io n  w a s  Itnmii in the ra n g e  oT IS ,0 - 7 0 , 0 , In th is  c o o k i n g  m e lh o i l ,  iron
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could not be detected in raw milled Kalijira variety and in Pyjaim variety, percent 
retention was I'ound very low (4.0''/(),

Table 1: M inerals Content in different varieties o f rice

Parboiled, milled

Variety Moisture Fe Zn Cu Ca Mg P Na K

BR-l 12 12±018 0.53±0.02 0.63+0 02 0 17±0.02 1.49±0 08 20.57±0.05 138 0+0 04 4.40±0.01 142.9t0.01

BR-10 !2.14t002 t 03+0.01 1 04±0 02 0.18±0.00 1.85±0.06 20.77±0.05 117 .2+004 4 22t001 119 7±C.05

BR-11 1205±008 0.5U0.C1 0.78±0 0 0.12±0.0 1.93+0.05 23.15t0.01 135 0±005 3 75t001 117 7+0.08

BR-l 2 12 02±0,09 0.8±0.0 0.92±0.02 0 24t0 01 0.72+001 22 13±0 05 133 8±0.82 5 48±003 132 7t006

BR-22 1109±C,04 0.59+0.0 1.05±0.05 0.17+0.0 ’ .41 + 005 26.4±0.07 173.8+004 2 60±0 06 125.0+0 0

Purbachi 11,5±0,03 0,48+0,01 0.51±002 0,15±0 01 0.67+0.02 22.86+0.0 136.0+0.05 4.44t0.04 180.2+0.84

Nizersail 12,31 + 0.08 0.94±0,0 0,73±0.03 0 07+0.0 7 67±0.02 I2  58t0.1l 1097+0 0 961 + 0.02 89.03t0.09

Paijam 11.07+0.07 0 56t002 0.67+0 02 0 14±0.01 1.39+0.02 20 33+0.8 134 1 + 0.07 7.10±0.16 119.7+0.04

Latisail 12.25±0.04 0 59±O.D2 0,57i0,03 0.12+0 0 1 .6U002 23.85±006 121 8+0 02 13 78+0.0 102.4. +0 9

Raiasail 11,07±C03 C.41±0.01 1 13±0,02 0 14t0.0 0 43±0.02 17 9t0.08 174 4+0 0 115,2+0.04

Raw, milled

Kalijira 12 16±009 0 69t001 0,97+00 0 23±0.01 1.41 + 0.03 18.17+0.06 107 7±0.01 23.52±002 61 91 + 0,02

Paijam j 12.51t0.ll 1.14±0,02 0 97±0,01 0 25+0 7 1.43±0.02 30.29+0.02 118 5+0.28 6.24±0 08 70 86+0 02

Results  were  expressed  as mean ±  .SD  
e xcept  moisture w'hich was expressed  as

ot triplicate determinalinn and as mg/lOOg H.P. 
>!/]()()i; H.P.: ~ not detected.

Table 2: M oisture, and trace minerals content in uncooked and cooked rice'.

Variety Type
Moisture Iron Zinc

i

Copper
Pcrhoilcd, inilicJ,

BR-I

LMcookcd I2.l2±t),08 0,59±(),()2 0,71±0,02 0, i 9+0,02

Cooked 
( wdcwr

75,481(1,12 (),.‘i8±(),()l 0,7fi±().07 (107.0) 0,l6±0,0l
(X4,0)

C ookcd 
( dcu t

72.27±(),()2 0,31+0,01 (52,0) 0..S6±().0,3 (7X,0) 0,09+0,0)
(47,0)

HR-to

I'licookcd I2,I4±(),02 l,!7±(),l)l 1,17+0,02 (),2±0.00

Cooked 
1 wdeu i

70,6X+(i,!i I.I7±0,0I (11)0,0) 1,46+0,0,3 (124,79) (),1X±0,0I
(90,0)

Cooked 
( dew )

74,27+<),0,'̂ 0,42±(l,02 ( (̂),0i l,l(l±0,()l (94,0) 0,15+0,00
(75,0)

im -ti

t'neotiked I2,().S±<).()X 0,.'i7±0.0l 0,XX+().0 o,n+o,oo

CiK'ked 
(wdew)

6y.75±<),()7 0,4')±0,0I (86,0) 0.92±(),02 (1 l.s.O) 0,1 1+0,00 
(S5,0)

Cooked 
(deu 1

72,21±«,0(S 0,.̂ X±0,01 (67,0) (),7.s±0.0i (94,0) 0,06+0,01
(46,0)
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Tabic  2: (( 'onlinuation)

V a r il l y 1 ypt' .Moisture Iron /.ine I { D p p tr

UK-12
t nc(Hikcd 1 2.02 •().()') 0 40:-() 0 1 0.! :0 02 0 27 t(l (11

( odkcd 
(vvdcw)

'’ l.K')-(),()(i 0 4X :0  4 (.>.? (1) 1 Kit 1) (12 ( 107 (11 1 0 22tO 00
1 (M .O )

IiR-22

( ookcd 
(dew )

(i2.()‘)-.().04 0 l();D  0.1 (18 01 0 VI :(l (12 (88 (II (I 2 I):(I (II 
(74.0)

I nciHikL'd 1 1.()')•().1)4 0 O.^tO 00 1 17i002 (1 I9 ;0  00

( ooked 
(w dcv.)

72.()))'().09 0 4 .st()0 l I M O ) 1 2611) 0) ( 108 0) 0 I6 i0  00 
(N4.0)

I’urbachi

('oi)kcd 
(dew )

7().74_t-0.0S 0 26tO 01 (40 (11 0 97i0 02 (8.1 (l| 0 13id  00 
(6>S.D)

Liicookcd 1 1 .^lO ().? 0 .'.?tO 01 0 .s8:0 02 0 17t(I 01

( ookcd 
(wdcw )

6(1 28±0 04 0 4 st0  01 (8,̂  0) (1 67iO 02 (1 16 0) 0 U iH ) 01 
(04.0)

N i/ersail

( ookcd 
(dew)

70 S.s±() 0? 0 2.^±0 02(47 0) 0.s|±()O2(X8 0) 0 16±0 00 
(94.0)

Uncotiked 12 313:0 08 1 06±0 00 0 82±0 02 0 ()X±0 00

Codke'd
(wdew)

72 60±0 0.1 1 06±0 00 (1(10 0) 1 ()3±0 02 (126 0) 0 07+0 01 
(8X.0)

Cooke'd
(dew)

7.S O.UO ().? 0 .s8:tO 01 (.̂ .5 0) 0 .38±() 02 (46 0) 0 06+0 01 
(7.S.0)

Pa ijam
t'neookcd 1 1 07±0 07 0 6.UO 02 0 75±0 02 0 16x0 01

Cooked
(wdew

64 .Cv±0 O.s 0 48±0 00 (76 0) 0 87±0 01 (116 0) 0 l,sr*0  01 (94 0)

Cooked (dew)' 70 66+0 0.̂ 0 2l±0 0l (11 0) 0 701-0 01 (9.10) 0 09 t() 01 (56 0)

l.acisail

t.'neooked 12 2,SiO 04 0 67±0 02 0 65^:0 O.l 0 I3±0 00

Cooked (wdew) 64 .3,1±0 O.S 0 48±0 00 (72 0) 0 71i-0 02 (109 0) 0 OSiO 00 (62 0)

( 'ooked (dew ) 70 66i(l 0.̂ 0 .U±0 02 (-̂ l 0) O.sXiO 02(89 0) 0 07t0 00 (.^4 0)

Kajasail
(iineooked) i 1 7 lt0  0.1 0 46±0 01 1 2f±0 02 0 15 ±0 00

Cooked (wdew) 64 .?0t() 04 0 .;4±0 02 (74 0) 1 34±0 03 ( 107 0) 0 14+0 01 (93 0)

Cooked (dew ) 70 ()7a:0 0.̂ 0 } l t i )  02 (70 0) 1 1810 07(94(1) 0 12 to 00 (80 0)

Raw. milled.

K a la  jira
t Meot)kL’d 12 10^0 09 0 78;i0 01 1 09±0 0 1 0 26+0 01

Cooked (wde'w) 75 69±0 06 0 48J-0 01 (62 0) 1 10+0 01 ( 101 0) 0 20+0 00 (77 0)

Cooked (dew) 07i0 08 e 0 8.S.-0 01 (78 Ol 0 I6 t()  00 (62 0)
I. neiioked 1 2 1 ±0 I 1 1 29iO 02 1 lO U) 01 0 29x0 00

I’ai jam

-
( ooked (\>.dew) 74 X2tOO! 0 2.!t0 02 ( 18 m 1 12±0 (II 1 102 0) 0 26+0 00 (90 Ol

Cooked (dew) 16to 07 0 O.s rO 02 (4 (1) 1 06 i0  01 (96 0) (I 25rO 00 (86 0)

Results were  expressed as inean ; SI) o l 'tr iplicate  determination and as ing lOOg dr\ vvt, 
basis exccp l  nioisiurc which was expressed as g/'lOOgli.P.; without dccantation ol' c o o k in g  
water ; decaiitation o f  co o k ing  water; figures in parentheses indicate percent retention: c 
not detected.

In cooking mcthod-A.cookcd ricc showed a slight increase in zinc content, pcrccnl 
retention ranges between 101.0-126.0. But zinc content decreased in cooking method 
B. pcrcent retention ranges between 46.0-96.0. Copper conlen! decreased in ail
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varieties ol' cooked rice whether it was cooked with or without decantalion of 
cooking water.

Table 3: Macro minerals content in uncooked and cooked rice'
Variety I Tvne Ca Mg Na K
Piirhoiled. milk'd.

Unci>okcci 1 68 r 0 08 2.' 0 7 - n 05 154:004 4 94-0 91 160 1 :0 01
ElR-1 Cooked 6.29:0 06 14 99 10 01 1 1.' 9 ■ 0 02 Li 5 ■ 0 82 148 1:0 00

(wdcw) (.̂ 74.0) ((i.S I)) (74.11) (27.1.0) (92.0)
('ooked S 15.0 03 11 28:0 06 84 9: 0 02 6 0:0 85 48 82:0 00
(dcv\)' (48>.0) (49.0) (.55) (122.(1) (.11.0)
Uncooked 2 08:0.06 2.'* VO 05 1 42 6 : 0 04 4 79:0 01 134 l.-O 05

BR-IO ('ookccl " 94 10 02 16 12:0 02 1.15 5:0 02 14 6:0 07 106 9:0 00
(v.dc\N) (3«2,0) (69.D) (95,0) (.106.0) (80.(1)
Cooked 8 39 0 0' 12 '9-0 02 108 : 0 0.' 1 1 7:009 62 9 ; 0 02
(dĉ v) (3W.0) (>>■<» (76.0) (246.(1) (47,(1)
I'licookcd O.S! -0 (H 21 X6-0 05 149 9-0 82 6 14:0 (1.1 148 6 -0 06

HR-12 Cooked 6 69 - 0 02 14 50:0 04 1 2 .' : 0 04 12 8:0 (11 105 9 (1 0(1
(v.dtA'v) («26.(l) (58,11) (82.(1) (2iO.(l) (72.0)
('ookcd 8 ^̂1 0 01 11 0.? OO’̂ 10’ 2 ■0 08 1 1 1-0 01 60 5 - 0 (14
(dev.) (10S3.0) (44,11) (72.11) ( 149.0) (41,01

Bk-22 Uiicooketi 1 5' a) 05 29 40-0.0’ 19’' 8 0 04 2 54 -0 08 1 18 9 (1 (10
Cooked 8 20:0 04 1 5 49■0 07 1 .’.8 2 : 0 02 7 66■0 08 91 7:0 02
(wdcw) (522.0) (45,(1) (71.0) (.111.0) (66.(1)
('oi)ked 9 7'; •.() 07 i: ISO 06 124 2 :0 02 8 64 -0 (18 6 1 1 : 0 0 1
(dcv\) (624,0) (41.11) (64.0) (.152.(1) (44(1)h ■ I’iK'ookeii 0 "5 ■() 02 25 49-0 00 162 9:0 05 4 96 - (1 04 20.1 6 : 0 84

Purbachi Cooked 6 4:”-0 0̂ 20 .1 : 0 02 14.’' 0-0 O' 6 4-0 0() 182,5:0 03
(wdcw) (S63.0) (XO.O) (XS.II) ( l.KI.O) (89.(1)
Cooketl " > :0 04 1X6'' 0 02 124 5-0 0 .' 10 08:0 07 12.1 9:0 01
(dev.) (100(1.0) (7.̂ 0) (76.0) (20.1) (61.0)

Ni/.eisail I'lieookeii 2 1 1 -0 02 20 1 ■ 0 S ' 1 24 : 0 06 .1 48-0 02 1 16 8t0 0.1
( ooketi 8 62:0 02 14 1.1:0 11 12.1 .'':0 00 10 8 :0 02 102 4 r009
(v'.dc'A (401.0) (70,0) (92.0) (11 1,(1) (88.0)
Cooked 8 95:0 02 10 47 ;0 29 1 (16 9 : 0 05 1.1 92:0 01 70 49:0 15
{Acw ) (424.(1) (52.(1) (SO.(I) (.182.(1) (60,(1)
I ncoDkcd 1 55±0 02 2.? I2±0 8.? 149 .58iO 07 7 X4±0 16 133 0±0 04
(Ookcd 9 63:t0 02 1.5 29i.() 08 140 2:t()04 19 89±0 07 96 27±0 82

Paijam (wdcvv) {6:i.()) (66.0) (94.0) (2.S4.0) (72.0)
Coi'kcd 10 05±() 03 12 41±0 02 112 6i0 02 12 68±0 02 6.5 0+0 02
(dcu)' (64S.0) (->4.0) (7.\0) (162.0) (49.0)
I ’ncookcd 1 HI t0.02 26 78±0 06 147 9*0 02 1.5 7±() 04 1 19 7±0 02
( 'ookcd 15^0 03 16 47^0 0,5 140 2±0 02 18 86±0 049 95 liO 04

Latisaii (vs dcw ) (62.0) (9.V0) (1200) (790)
{ (Hiked 1 1;() 02 12 76±0 06 99 t±0 04 19 ,5±0 04 44 49*0 08
(dew) (5(),'̂ .0) (48.0) (67.0) (1200) (.’W.O)
I ncookcd (1 49j 0 02 14 9()±0 08 193 8±0 04 148 1±0 04

i ( ookcd 6 2‘)J:()02 16 04±0 01 166 3 lO 04 I 10 09±0 07
i  Rajasai!
i

(\sdcu ) (1 2S.1.0) (81.0) (86.0) (740)
Cooked (i4X;0 02 1.? 6410 09 1.52 3 H) 02 6.’' 61 *0 06

I (dew) (L-!22.()) (69.0) (79.0) (44.0)
i Kaw.  m illed.1j I ncookcd 1 5^10 03 20 39rO 06 120 9iO 01 3 .52±() 08 69 44 ±0 02
1 Cooked 1 1 00±0 0 12 O.VO 78 89 18t0 07 .5 71±0 01 52 OK) 02
1 Kalijiru (wdcvv) ((i‘)2.0) (.̂ 9,0) (74.0) (162.0) (̂ .̂ .0)

( ookcd 4 4.>tO 04 9 .'9t0 07 .■! 80 13K) 02 8 ,5 li:() 00 20 03i40 (16
(dew) (5')4.0) (46.0) (66.0) (24.0) (29.0)
I ncookcd 1 62±(l 02 34 08 to 07 133 7-tO 28 7 I4 t0 08 74 73x0 02
Cooked 7 6t±0 02 16 21 ±0 09 92 3iO 02 12 47tO 9 .5.5 67rO 06

I’aijam (wdew) (470.0) (47.0) (69.0) (173.0) (70.0)
( ooked S 32±0 0.? 13 201:0 04 85 7iO 04 1.5 410 04 34 4*0 03
(dew) (514.0) (.̂ 9.0) (64.0) (21.5.0) (43.0)
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T able  2: (Continuation)

' Results were expressed as mean ±  SI)  o f  triplicate determination and as mg/lOOg dry ut  
basis  ;  ̂ without decantation o f  c o o k in g  water ; decantation o f  c o o k in g  water ; figures in 
parentheses indicate percent retention ; - not done.

Major minerals such as Ca. Mg. P. Na, and K content in different varieties of rice and 
their changcs due to cooking are presctited in Table- 2. Increase in calcium content 
was observed in all varieties of rice cooked w ith or w ithout decantation of cooking 
water (method A and method B). Higher percent retention was found in cooking 
method B. On the other hand, decrease in Mg content in different varieties of rice 
was found in both cooking methods. Higher percent retention was found in method 
A. Similar trend in percent retention of phosphorus content of cooked rice was 
observed. Sodium content increased for all varieties of rice in both cooking methods 
whereas potassium content decreased and percent retention was found lower in 
cooking method B. Phytic acid content of cooked and uncooked rice is presented in 
Table- 4. Phytic acid content was found to be in the range of 92.12+0.02 mg -  
225.29-1-0.02 mg/ lOOg E. P in different varieties of uncooked rice. Decreased in 
phytic acid content was observed whether rice was cooked with or without 
decantation of cooking water. Percent retention of phytic acid was lower in cooking 
method B. during cooking in this study.

Table 4: Phytic acid content of uncooked and cooked rice

Chow dhury  et al : Minerals and Phytic A cid  Content

Variety Uncooked rice Cooked
rice(VVDCW)-

’7i Retention Cooked
rice(I)CW)'

% Retention

BR 1 138.64 ±0.82 X9..^5±l,67 64.0 76.68±0,88 .“̂.s.O

BR 10 1 19.0,‘i±0.04 1 I2.I6±().02 94.0 I06..^8±0.07 89.0

BR 1 1 1 I8.yx±().02 96.27+0.02 XI.O 91..̂ 4+0.0.̂ 77,0
BR-12 L35.62±().I0 108..‘)7±0.02 XO.O 77.53±0.02 .S7.0

BR-22 225.29±0.02 l,‘iX.33±().02 70.0 I4.‘).80±0.02 6,‘i.()

Purbachi 1.50.49±i).0l 12X.66±().()3 X-'i.O 109.4()±0.03 74.0

Ni/ersail 2()X.%±().04 I7X.24±0.02 8.‘i.0 l.‘)4.50±0.0l 73,0

Paijani I29.4I±().02 99„‘i3±0.02 77.0 84,10±<).04 6.“i,0
1 jtisail y2.l2±().02 X0.43±0.01 87.0 69.40±0.0l 75,0

Rajasail I73.23±().()2 l.‘i4.39±O.OI 89.0 1 10.92±<).02 64,0

Raw. milled

Kalijira 91 .y7±().02 44.70±0.04 49.0 43.75±0.04 48,0

t’aiiani 1 7(i.6±().()2 92..3.3±().02 ,‘52,0 62,LS±0.02 3.s,0

Results were e.xpressed as mean ±  .SD ('f triplicate determination and as mg/lOOg dry wt.
basis; “ without decantation o f  co o k ing  water; ' decantation o f  c ook ing  water.
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Table 5: Mineral content in dome.stic tap water ( mg/l ).

B angladesh .! .  Nuir. Vol.  17. D ecem ber  1004

Elements Range
Fe N. D.
Zn 0.09-0.02
Cu N. D.
Ca 5.37-8.01
Mg 3.0-3.70

P N. D.
Na 6.60-10.6
K 1.,40-2.11

Discussion

Rice is the main .staple I'liod «!' Bangladesh and the cooking methods commonly used 
arc i) cooked with such amount of water so that no water will remain alter cooking, 
and ii) large amount of water is used and exccss water is decanted alter cooking. The 
latter one is most common. Preliminary treatment ol washing prior to cooking is 
common practice in household. In this present study, twelve dillerent varieties ol'rice 
obtained from BRRI and local market, were cooked by two dilTcrent cooking 
methods. All the varieties of rice, both cooked and uncooked, were analyzed for 
moisture, minerals and phytic acid content. Profound changes in minerals and phytic 
acid content have been observed due to two cooking methods of rice.

In this study, iron content in uncooked rice (parboiled, milled) was found in the range 
of ().41mg-l.()3mg/'l()0g E. P. which was much lower than the previous findings 
(3mg/ lOOg) of India (9) and Bangladesh (10). Previously colorimetric method was 
used which was not much accurate, but in the present study, atomic absorption was 
used to measure the mineral content in rice. A latest study in India (11) reported Img 
of iron present /lOOg E. P. Juliano (12) and Pederson (13) also reported 0.2-2.Smg 
iron / lOOg E. P. Zinc content in uncooked rice ( both parboiled and raw) is related to 
previous findings of our country(14). Copper content is found a little bit higher than 
value reported from India (9).Calcium content in uncooked rice varies from 0.43- 
1.90mg /lOOg E. P. which was much less than studies ( 9mg /lOOg E. P.) of India 
(11). Similarly magnesium content found in this study is not in agreement with the 
study of India (9). Phosphorus content in raw milled rice was found less than 
parboiled milled rice which is just opposite to Indian value (9). Sodium and 
potassium content in uncooked rice were found in agreement with values reported 
from India (9).

Decrease in iron content was observed in cooked rice in both cooking methods. 
Percent retention of iron was found lower when rice was cooked with decantation of 
cooking water (method B). Only 45% of iron in rice retains in this cooking method. 
For raw milled varieties of rice, decrease in iron content was found more severe. 
Paijam variety of rice retained only 4.0'^ of iron in this cooking method. Decrease in
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I ' a b i c  2 :  ( C 'D n t i n u a l i i i n )

iron conicni in cookcd ricc in method A may he due washing prior lo C(H)king and 
lurlher decrease in iron conlenl in method B may be due to both vvasliing and 
dccanlalion ol cooking water. Previous studies reported 15' "( iron loss due to washing 
and dccantation ol cooking water (15). Rice cookcd without dccantation ol cooking 
water (method A) showed a slight increase in zinc content. This may be due to 
prcsencc ('1 zinc in domestic tap water used lor cooking. But decrease in zinc content 
was obser\'ed in case ol rice cooked with the dccantation ol cooking water. This loss 
may be due to loss ol' soluble protein, while zinc is associat^'d with protein (14). All 
varieties of rice, cooked with or without dccantation of cooking water showed a 
decrease in copper content and this decrease was found higher when cooking water 
was decanted.

in this study it was observed that calcium content increased in cooked rice due to 
presence calcium in domestic lap water. This is in agreement with t)ther findings 
of Kennedy ct al (16). On other hand decrease in magnesium and phosphorus content 
in cooked ricc was lound in both cooking methods. Mg and P present in outer layer 
cU' rice grain, these loss due to washing and decantation of cooking water. Sodium 
content increased and potassium content decreased in cookcd rice. This trend 
observed in all varieties of ricc. Since domestic lap water contain fair amount (if 
sodium, may be this Na added during cooking. Retention of Na by cooked ricc was 
also observed by R. B. Toma (17). l^ecrease in K content may be due to washing and 
also for dccantation of cooking water.

All the rice varieties tested in this study contained appreciable amount of phytic acid 
that are allied to other findings (^,12). Phytic acid content in ricc reduced afier 
cooking as we found in this study. It was found that decrease in phytic acid content 
was higher when cooking water was decanted. Oberleas (IX) related the destruction 
o f phytic acid during cooking due to heat.

Chcnvdhury cl al : Minerals and I’h\ tic A cid  C'onlcnl
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