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lntroduction hos been very populor ond commond o

Rice, the mojor stople cereql food in higher price in the rice morket thon non

mony ports of the world, is used os o oromcficricevorieties'Aromoistheresultof

supplementory food in mony cduntries. lt is genetic foctors ond environment2s'

o common proctice to oge the freshly Phytic ocid hos been regorded os the
horvested rice crf leost for six months before primorystorogeformof both phosphote ond
consumption. Storoge induced oging hos inositol in olmost oll seeds4, lt is o strong site

both desiroble ond undesiroble effects on for troce minero6 hoving slrong cheloting
the end products, depending upon storog-e powers. The nutritionol contribution of the
conditions ond rice voriBtyl. Aromcrtic rice plontfoodscouldbesignificontlyincreosed,

TABLE I

lnfluence ol Storage Period on Phytic Acitl Content ot Basmati Rice

Particulars 12 months stored

Pusa Basmati-1

Haryana Basmati-1

Basmati 370

PR 106

Taraori Basmati

HKR 91-406

HKR 92-401

HKR 93-40 1

HKR 93-402

HKR 91-455

HKR 92-455

HKR92-447

Mean

SEm t
CD 5%

62.97 t 0.19

61.92 t 0.18

63.53 t 0.54

71.48 r 0.55

64.53 t 0.51

64.22 x 0.42

66.99 t 0.23

64.53 r 0.55

65.35 t 0.62

65.95 t 0.23

65.95 t 0.23

65.29 t 0.98

65.23

0.36

1.15

4 months stored 8 months storedFresh

62.77 t 0.93

62.60 t 0.21

63.94 t 0.53

71.67 x0.54

66.79 t 0.19

66.33 t 0.09

68.62 t 0.30

66.53 t 0.59

68.37 t 0.11

67.47 t0.64

66.42 t 0.05

66.43 t 0.45

66.49

0.33

1.03

65.99 t 0.17

63.66 t 0.66

65.70 t 0.58

73.69 t 0.44

68.52 t 0.31

67.53 t 0.43

70.70 x 0.21

68.60 t 0.43

69.94 t 0.28

68.46 t 0.50

68.55 t 0.24

68.67 t 0.36

68.21

0.29

0.91

63.82 t 0.36

62.85 t 0.28

64.52 t 0.57

72.52 t 0"33

66.87 t 0.57

65.60 t 0.44

68.72 x0.47

67 .46 t 0.24

68.71 t 0.46

67.04 t 0.81

67.04 t 0.54

67.03 t 0.40

66.85

0.34

1.07

Each value is an average of two estimations
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if the phytotes in these foods were reduced6,

Leokoge of electrolytes seems to be
ossocioted with oging phenomenonT'8.

Electricol conductivity of leqchqtes vories

due to differences in groin structure,
permeobility of membrone pockoging ond/
or ditferences in composition of seed ond
endosperm ond interoction omong vorious

constituents of seed. This study reports
chonges in phytic ocid, oromo ond electrlcol
conductivity of leochotes during one yeor

of storoge in twelve bosmoti genotypes
roised of regionol rice reseorch stotion, Koul

(Koithol) of the University during 1996.

Materials and Metiods

The present investigotion wos corried
out on twelve dce genotypes nomely Puso

Genotype

TABTE II

Etlect ol Storage on Aroma Gomponenls ot Basmati Rice (mg KMNortl00 g dry weight)
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Bosmoti-], Horyono Bosmoti-I, Bosmoti 370,

Toroori Bosmoti, HKR 9l-406, HKR E2-401, HKR

93-401, HKR 93-402, HKR 9l-455, HKR92-446,

HKR 92 - 447, representing bosmoti ond
Pi?-106, o non bosmqti type. Poddy seeds of
these genotypes were procured from CCS

Horyono Agrlcuhlurol University, Rice Stqtion,

Koul during December 1996 ond were
dehusked ond depolished unlformly utilising

the locolly existing focilities ovoiloble. One

kg somple of eoch genotype wos fumigoted
in olr tight clrculor steel contoiner of 20kg

copocity wlth one toblet of oluminum
phosphide for three doys os per the
instructionsouflined in pockoge of proctices

of the Universitylo. The rice groins were
cleoned for dust, stones, broken seeds ond
other foreign mcrtedol. Rice groins (25@) ot

VRS
(12 months aged)

57.6'l t 0.04

56.79 t 0.05

56.99 t 0.12

11.82 t 0.08

61.88 t 0.09

55.'13 t 0,17

55.21 t 0.05

55.02 t 0.05

54.53 t 0.73

53.44 t 0.45

55.18 t 0.1 1

54.21 t 0.13

52.32

0.19

0.59

Pusa BasmatFl

Haryana Basmati-1

Basmati 370

PR 106

Taraori Basmati

HKR 91-406

HXR 92-401

HKR 9il01
HKR 93^402

HXR 9r-155

HKR 9-155

HKR 92-447

t/i€an

SEm r
c0 5%

vRs
(8 months aged)

VRS
(Fresh)

VRS
(4 months aged)

58.97 t 0.09

57.99 t 0.05

58.24 t 0.13

12.39 t 0.09

62.53 r 0.50

56.66 t 0.13

5655 t 0.34

56.28 t 0.13

56.00 t 0.09

54.47 t 0.51

56.04 t 0.21

56.00 t 0.18

53.51

0.18

0.57

59.85 t 0.18

58.59 t 0.'17

58.94 t 0.22

13.37 t 0.21

63.93 t 0.04

57.65 t 0.09

57.42 t0j13
57.07 t 0.18

56.82 t 0.17

56.79 t 0.'13

57 .71 x 0.17

63.07 t 0.18

55.10

0.12

0.37

59.41 t 0.09

58.23 t 0.05

58.65 t 0.08

12.96 r 0.18

63.40 t 0.53

57.22 t,0.15

57.14 t 0.09

56.87 t 0.04

56.21 t 0.08

55.47 t 0.31

57.25 t 0.18

62.03 t0,12

54.57

0.15

0.46

Each value is an average of two estimations
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ollthe genotypes were stored in the dork for
one yeor of room temperoture, During one
yeor of oging, rice somples were removed
ofter four, eight ond 12 months. Fresh ond
oged somples were ground to poss 80 mesh
sieve hoving 0.2 mm porticle size using
Udytec Cyclone somple mill. Phytic ocid wos
estimoted by the method of Dovies ond
Reidr'. Rice ororno wos determined os per
the method described by Mohindrur2 ond
results vrere expressed os volotile reducing
substonces (VRS) in terms of rng KlvlNoo/ 1 @g
dry weiglrt. Electricol conductivity of
leochc$es wos monitored13 by immersing five
groms of whole rice groins in IOml of
deionized woter ond kept ot room
temperoture for one hour. The leochotes
were tronsferred to 50ml volumetric flosk ond
volume wos mode upto the mork with

STUDIES ON PHYTIC ACID, AROMA AND LEACHATES OF BASMATI RICE
(ARYZASATNA L.) DURING STORAGE

deionlzed woter, Systohrlx conductivity
bridge model 305 wos used to determine
speclfic conductonce ond results were
expressed os Ohm'rcm'r.

Results and Discussion

Ph'ytic ocid ot four, eight ond l2 months
of rice oging hos been shown in Toble l.

Horyono Bosmoti-l ond PR 
.l06 

differed
significontly from the other genotypes. Puso

Bosmoti-i, Horyono Bosmoti-l ond Bosmoti
370 contoined low levels of phytic ocid.
Reduction in phytic ocid wos noticed ofter
four, eight ond l2 months of storoge
compored to fresh rice. The meon per cent
reduction were obout 2.O,2,5 ond 4,4 per
cent ofter 4, 8, ond l2 months, respectively,
The perusol of doto olso reveoled thot

TABLE III

Vatiations in Specific Conductance (ohm{cm{) ol Leachates ol Basmati Rice During Storage

Genotype '12 months aged

Pusa Basrnati-1

Haryana Basmati-1

Basmati 370

PR '106

Taraori Basmati

HKR 31 -406

HKR 92-401

HKR 93-401

HKR 93-402

HKR 91 -455

HKR 92-455

HKR92-447

Mean

SEm t
CD 5%

690 t 14.14

690 t 28.28

705 x 21 .21

790 t'14.14

730 t 28.28

720 t28.28

785 t21.21

760 x 14.14

775 t 21 .21

765 t 35.26

755 t 35,36

745 t 35.36

742.50

18.37

57.89

a

Fresh 4 months aged 8 months aged

360 t 14.14

360 t 28.28

375 t 21.21

455 t 21 .21

395 x21.21

380 t 14.14

440 t 14 .14

425 x21.21

425 x7.07

425 t 35.56

410 t 28.28

405 t 35.36

404,s8

16.52

52.05

470 t 14 .14

460 r 14.14

465 t 07.07

535 t 49.50

500 r 14.'14

505 t 35.36

560 r 14.14

545 x 21.21

555 t 21.21

535 t 21.21

525 t21.21

525 t21.21

515.00

16.72

53.05

565 t 21.21

555 t 21.21

575 x 21 .21

670 x28.28

600 t 28.28

585 t 21.21

650 r 14.14

635 t 21.21

650 t 28.28

625 t21.21

625 t 35.36

610 t 28.28

612.08

17.50

55.14

Each value is an average of two estimations
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throughout the entire storoge period,
Horyono Bosmoti-l contoined the lowest
levelof phyhc ocid ond pR 106the highest.
Momeesh ond Tomorr4observed phytic ocid
concentrotion of 60mg/l0Og in Bosmoti,
248mg/1009 in Americon, l65mg/'t00g in
Egyption ond 90mg/100g in peshwor
whereos our results depicted on cveroge
volue of 68.2.l mg/lOOg h fresh somptes.Ihe
present volues ore not okin to the findings of
Tomo ond Tobekhior5, Aremu16 ond
Rovindron et olT.Ihe possible governing
reosons for disogreement could be
differences in genotypes, ogroclimotic
conditions, procesing technology, storoge
conditions ond the techniques used for
onolysis, The observed decline in phytic ocid
during storoge moy be dueto its breokdown
by endogenous phytose. Similor decreose in
phytote levels were observed by Noroyon
etolBin soyobeon, Lorsson ond Sondbergre
in oots ond Ebineain rice.

Toble ll summorises the oromo of I I
bosmcrti ond one non bosmoti rice ot 0, 4, g

ond 12 months of storoge. The oromo hos
been expressed os VRS which is defined os
mg KMNoo required to oxidise oromo
releosed by 1009 rice. Toroori Bosmoti
recorded highesl (53.93) ond pR 106 (13.37)
the lowest VRS thot is significonfly different
from other genotypes, The meon deserved
wos 55.10, VRS votue groduofly dectined ot
4, 8 ond l2 months of storoge in comporison
to fresh rice thot omounts to l.O,2.g ond 5..|
per cent respectively. After 12 months of
storoge, the commerciol genotypes nomely
Toroori Bosmoti, Puso Bosmoti-I, Horyoono
Bosmoti-l ond Bosmoti3T0 retd1ned higher
VRS volue thon the remoining genotypes.
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Mohindrur2 reported different VRS volue for
severol rice voriefies nomely 73,9 to 95.2tor
Bosmoti,64.2 for Dhubroj, 7 l .6 for Chinnor (oll
scented) ond 3S.4 for non scented. The
present volues for Toroori Bosmoti ond HKR

E2-447 of fresh rice groins ore comporoble
fo obove volues. The nonogreement of
results in remoining genotypes moy be
qthibuted to differences in genetic moke up
of reseorch mqteriol in question, The present
trend of decreose in oromo dudng storoge
oging of bosmoli rice ore in conformity to
those of Ahujo et ot2t. During storoge, the
desiroble volofile subsfonces breokdovnr ond
diffuse out of rice groins into the
enMronmentzs thqt olso support the present
resutts.

Chonges in leokoge of electrolytes
following oging ore presented in Toble lll. ln
fresh rices, EC of electrolyte leochotes in the
imbibing medium voried from 36O to 45S with
o meon of 4M.58 ohm-rcm-r; the pR ]06
exhibitedthe moximum. Significont lower EC
volues were indicoted in leochqtes of puso
Bosmoti-I, Horyono Bosmcrti-l, Bosmoti 370
ond HKR9l.406comporedto pR 106in oged
rices throughout storoge period. Results olso
reveoled thot los of electrolytes increosed
with durcrtion of oging ond the respective
meon increment in EC volues ofter 4,9 ond
I 2 months were 2l .4, 33.9 ond 45.5 per cent.
Yogolokshmi el ol3 observed high leokoge
of electrolytesin eightmonthsotd rice hybrid
ond its perenniol lines ss compored to fresh
rice. Severol reseorchenir24 olso linked loss

of electrolytes to oging phenomenon in
seeds. Ihe differentiol behoviour of ditferent
rice genotypes for electrolytes loss ond
increose in EC volues of leqchotes moy be
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ottributed to vorionces in groin structure,
permeobility of membrone pockoging ond

/ or ditferences in composition of seed ond

endosperm ond interoction omong vorious

constituents of seed thot might hove oltered
during oging, Aged seeds experienced
frogility of mitrochondrio ond increose
proteose octivity responsible for degrodotion

of vitol structure ond soluble proteins of
orgonelles membrones, nucleor proieins,

ribosomes ond enzyrnes. Similor explonotions

were olso eorlier cloimede'2s.

Summary and Gonclusion

Eleven bosrnoti ond one non bosmoti
rice genotypes were evoluoted for phytic

STUDIES ON PHYTIC ACID, AROMAAND LEACHATES OF BASMATI RICE
(ORYZASATIUA L.) DURING STORAGE

ocid, oromo ond leqchotes los during one
yeor of storoge, Fresh,4, 8 ond 12 months

oged rice reveoled thot both phytic ocid
ond oromo declined contlnuously during
storoge but EC volues of leochotes increosed

regulorly with storoge perlod. The meon
reduction in phytlc ocid wos 2.0,2.5 ond4,4
per cent otter 4,8 ond 12 months in
comporison to fresh rice whereos the los in

oromo corresponded to I.0,2,9 ond 5.1 per

cent ond lncreose ln EC of leochotes
omounts to 21,4,33.9 ond 45.5 per cent,
respectively, PR 106 non-scented wos found
to contoin mo{mum phytic ocid ond specific
conductonce of leochotes but indicoted low

VRS volues pertoining to oromo throughout
oging of rice during storoge.
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