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RINGKASAN

Amilose dan prot in adalah dua faktor  yang menentukan lnutu makanan beras.  Ami lose

mengawal keie leki tan (cohesiveness) dan kelernbekan ( tenderncss) beras.  ( i r i -c i r i  rnemasak sepert i

nisbah muai (imbibition ratio), nisbah pengambilan air dan darjat kepaduan (degrce of

agglut inat ion) t idak ada kai tan dengan jenis beras '

INTRODUCTION

Rice varieties in Malaysia are classified as long , mediunl , and short'grain types or

classes. Qualit ies of these grain types are evaluated on their physical appearance and rice

composition in the test-rnil led samples. Other aspects of qualit ies such as nutrit ional, cooking

and eating qualit ies have not been rnuch studied although these aspects of qualit ies have been

emphasised in the current  t rends of  r ice var ieta i  research (MARDI,  1977).

Objective tests have been developed during the last few years in the United States for

evaluation and selection of rice in a breeding progralnme for specific cooking characteristics

(BtncHr: l l  and StRNst iL.  1963).  Appl icat ion of  these phvsical  and chernical  tests to r ice

varieties in Malaysia is not being undertaken. It is iniperative that these tests be carried out to

determine the relationship of these values to cooking and eating qualit l '  standards and to

deterrnine the feasibil i ty of using these tests for evaluatit]g varieties in breeding progratntltes in

Maiaysia.

This study was carried out with the following objectives :

I . To provide some data on the chemical composition of some local rice varieties and

2. To study the correlation between the r:hemical properties and eating qualit ies.

MATERIALS AND METHODS

Twelve non-glutinous and two glutinous rice varieties wele used in this study. 100 g of

each rice variety was shelled and polished by the Nlinghetti Sarnpling Mill for two minutes. The

milled rice was accurately weighed. The husk and bran were aspirated, sieved and weighed

separate ly .

The conrposition of
handpicking. The head rice
chalky and iultuatttre gralns.

milled rice was determined by using indented plates, sieves and

was further analysed into predominating class. contrasting length,

red streaked grains and darnaged grains. I

The moisture content of the rnil led rice was detennined by the rnethod described in

A o A c  ( 1 9 7 5 ) .
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Crude prote in was deternr ined by the Kje ldahl  rnethod using the factor  5.95.  This factor
is  based on the n i t rogen content  of  the major  r ice prote in.  g lute l in  o l  16.8 percent .  Fat  was
measured .as ether  ext ract  us ine Soxhlet  ext ract ion r .nethod.

The calc ium and i ron were deterru ined bv drv ashine at  55"C and the concentrat lon
analysed by the atomic absorpt ion method.

The Thiamin and Riboflavin content were deternrined by thc Method of Vitarnin Assavs.
Associat ion of  Vi tanr in Chenr is t  (1966).

Arnylose deternr inat ion was carr icd out  by us ing the rnethod descr ibed by JLt l t  er ' - i - l
( t e ]  t ) .

A 50g sanrple of  rn i l led r ice was used fbr  the determinat ion of  i rnbib i t ion and thc water
uptake rat ios.  The volumes of  the cooked and uncooked r ice wefe dcterrn ined by the
displacement  rnethod in a graduated cy l inder .

Cooking was carr ied out  at  98oC for  20 rn inutes.  The aurount  o i 'so l id  mat ter  Iost  ( ln
rn l . )  dur ing cooking is  the degree of  agglut inat ion.

The cooked rice was organoleptically tested fbr colour. cohesiveness. o1't '-f lavour and
tenderness on a n ine point  scale.

RESULTS AND DISCUSSION

Table l shows the nril l ing quality of the tested saruples. The total rnil l ing f ield and tl ie

head r ice y ie ld vary f rom 65.0 to 68.6 percent  and 75.65 to 95.0-3 percenl  respect ive l l , .  This

indicates that  the sarnples are of  good qual i t1 , .  Var iat ions in  t l iese values a le at t r ibuted to

several  factors such as post-harvest  t reatments.  var iet ies,  gra in types,  i rnpuLi t ics ' ' lore ign mat ter .

chalky and i ln l r ia tured gra ins and dantaged gra ins (Wt,nn and St t .Rr t l lR.  1971.) .

The chernical conrposition of the nril led rice is given tn Table 2. The percent ether

extract is low since nruch of the fat is lost in the process of nil l ing through rerttoval o1' bran
in producing extra wel l -nr i l led whi te r ice (GRtsr ,  1965).  The prote in content  var ies f ront  6.75

to 8.58 percent .  The value is  re lat ive ly  low in compar ison wi th that  of  other  cereals (GRlST.

1965).  The prote in content  of  r ice is  subjected to var ieta i  and cnvi ronmentai  var iabi l i ty
(BR lssaNr .  e r  a l  ,  1971  and  IRRr ,  1972 ) .  S tud ies  on  samp les  o1 ' rn i l l ed  r i ce  o l  - 15  As ian

var iet ies by Jt r l taNo.  et  a l . ,  (1964) showed that  prote in content  ranged f rorn 5.74 to 10.96

percent which differed significantly. Differences in protein content of mil led rice are alscr

in f luenced by rn i l l ing techniques especia l ly  the degree of  bran removal  (At- t ,  1977).

The aury lose content  var ies f rorn 7.3 to 31.1 percent .  Pulut  Malaysia Sat t r  and Masr ia

being g lut inous var iet ies,  (Manol .  1977),  as expected.  are low in arny lose content  (7.3 percent

for Masria and 7.8 percent for Pulut Malaysia Satu). Variation in arnylose contcnt are in

ag reemen t  w i t h  t he  repo r t  o f  Rac t ta , vENDRA R ,qo  and  JU t . lANo ,  (1970 )  who  showed  t l ' r a t

non-waxy rice varieties contain 8 to 37 percent arnylose. Table 2 shows that Bahagia, Seribu

Gantang. Malinja, Mahsuri. Serendah Fil ipina. Sri Malaysia Satu and Sii Malaysia Dua are in the

high arnylose content classification (rnore than 25 percent) while Benua, Jaya, MR7 and Topek

are in  the in termediate anty lose content  c lass i l icat ion (21 25 percent) .
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TABLE 2. CHEMICAL COMPOSITION OF SOME MILLED RICE (DRY WEIGHT BASIS)

Tcether qccrude c/ , ,  Cal100gm Fe/100gm
extract protein amylose mg mg

Thiamin Riboflavin
Varieties mg/100 g mg/100 g

Bahagia
Benua
Jaya
Malinja
M R 7
Mat Candu

Serendah Filipina
Sri Malaysia Dua
Seribu Gantang
Mahsuri
Sri Malaysia Satu
Topek
Masria
Pulut Malaysia Satu

0.37
0.45
0.1s
0.38
0.56
0.s6
0.54
0.38
0. '74
0.30
0.37
0.69
0.62
0.43

6.72
'7.65

7.64
6.75
8 . 1 7
6.78
7.43
8.58
6.91
'7.76

6.89
8.58
'1 .76
7.20

26.6
1 A  <

23.0
26.1
24.1
24.3
3 1 . 1
28.8
28.6
29.4
27.5
20.2
7 . 8
'7.3

o . J  I

6.86
7.71
6.80
6.99
7 . 1 3

6.59
1.81
7.99
6.32
t . l - )

8 . 1 4
8.57
7.82

1.40
1 . 1 2
0.84
0.85
0.84
1 . 1 1
0.84
0.78
1 . 1 2
0.82
0.85
0.77
0.86
1.24

0.07
0.08
0.06
0.07
0.08
0.07
0.07
0.06
0.07
0.08
0.07
0.07
0.07
0.07

0.05
0.05
0.06
0.06
0.05
0.06
0.06
0.05
0.06
0.06
0.05
0.06
0.06
0.06

TABLE 3. COOKING CHARACTERISTICS
SOME VARIETIES

AND ORGANOLEPTIC EVALUATION
OF COOKED RICE

OF

Varieties
Cookins Characteristics

lmbibition Water Uptake Degree of
Ratio Ratio Agglutination

Organolept ic  Er a luat ion
*Colour *Cohesive- .Off  *Tender-

ness Flavour ness

Bahagia
Benua
Jaya
Malinja
M R 7
Mat Candu
Serendah Filipina
Sri Malaysia Dua
Seribu Gantang
Mahsuri
Sri Malaysia Satu
Topek
Masria
Pulut Malaysia Satu

4.64
4 . 8 1
4.4'7
4.63
4.44
4.79
4.66
4 . 1 3
4.40
4.79
4.46
4.54
J . O J

4.8'1

3.46
3.73
3.50
3.52
3.28
3.58
3.57
3.08
3.70
3 . 9 1
3.30
3.49
3 . t 2
3 .76

16
1 1
22
J /

t )

13
I )

10
15
10
20
28
1-s
30

9
9
9
9
9
9
9
9
8
9

'/

5
8

8
7
7
7
8
8
8
8
7
7
7
3
2

7 5
7 7
7 5
7 5
7 5
7 7
7 6
7 5
7 5
7 7
7 7
7 5
5 8
5 9

*Scores

Colour
l ( b r o w n ) - 9 ( w h i t e )

Cohesiveness
1 (pastry) - 9 (flaky grains)

Flavour
I (very strong) - 9 (none)

off flavour
Tenderness

1 (very tough) - 9 (very tender)
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The calc ium content  of  the mi l led r ice used in th is  s tudy var ies l iorn 6.31 to 8.14
mg/100g,  whi le  the i ron content  var ies f ronr  0.11 to 1.4 rng/100g.

The thiamin and riboflavin vary frorn 0.06 to 0.08 mg/1009 and 0.05 to 0.06 rng/100g
respectively. The value dift 'ered with varieties and are affected by geographical location (Ktx.
1955 )  and  the  ag ree  o f  m i l l i ng  (D I iS tKACHAR.  1955 ) .

Table 3 gives the cooking quality and the organoleptic evaluation of sorne Malaysian rice
varieties. The cooking quality is best expressed in terrns of its imbibition ratio, i.e. the ratio of
the voluute clf the cooked rice to that of the uncoclked rice. Frorn these results it indicates
that the irnbibit ion ratio of the grains is not related to the grain type.

The water uptake ratio which is defined as the water absorbed by a specific weight of
rice at a given telnperature in a given length of t ime varies from 3.08 to 3.9 1. The higher the
water uptake ratio, the greater the amount of water absorbed by the rice during cooking. The
results also indicate that the water uptake ratio is not related to the grain type.

Amylose and protein are the two nrost inrportant factors that govern the eating quality
of rice. Their correlation with eating and cooking qualit ies is given in Table 4.

Results of this study showed that protein is negatively correlated with anrylose and
colour of cooked rice but it is not sisniflcant.

Amylose also controls the cohesiveness and tenderness of rice. As the anrylose content
increases, the rice changes frorl being distinctly sticky to distinctly f laky. Increase in anrylose
content also prevents the cooked rice frorn being too tender. mucl'r to our local pref'erence.
Rice with higher amylose content also showed that tendency o1' being whiter in colour.

The percent ether extract is highly correlated with the colour of the cooked rice (r =

0.5356**) .  The h igher  the percent  ether  ext ract .  the darker  is  the colour  of  the cooked r ioe.

There is negative correiation between calcium content and the imbibition ratio. colour.
cohesiveness and off-f lavour. Calciurn can thus be regarded as another important factor in the
eating quality of rice.

TABLE 4. CORRELATION COEFFICIENTS BETWEEN COOKING AND EATING QUALITIES
WITH PROTEIN AND AMYLOSE CONTENT

Cooking and Eating Quali ty

Imbibit ion Ratio

Water Uptake Ratio
Degree of Agglutination

Colour
Cohesiveness
Off Flavour
Tenderness

*+ Very signif icant
* Significant

Protein Amvlose Calcium

-0.3495 0.2912 0.6920-
-0.3406 0.1230 ,0.1957

-0.1803 -0.4155 0.2687
-0.2473 0.7298** -0.7370.*

0.0165 0.9230** -0.5.107*
0.0047 0.9274** 0.59.14+

-0.1867 -0.6301* 0.2210
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Varieties such as Benua, Mahsuri. Mat Candu, Serendah Fil ipina, Sri Malaysia Satu and
Sri Malaysia Dua have very high organoleptic scores (Tsble 31. VARUGHITsE (1977) stated that
"long and slender type" of rice are popular to Malaysian consumers and that a good cooking
quality rice is one that is "slightly f luffy and soft"

A high antylose content long grain rice is desirable to ensure a good cooking quality riee.
with whlte colour, well separated grains and not too tender to lneet the demand of Malaysian
consullte rs.

SUMMARY

Arrty losc and protein arc the t \ \ 'o  most  i rnportant  factors that  govern the eat ing qual i ty  of
r ice.  Amylosc contro ls the cohesiveness and tenderness of  r icc.  Cooking character is t ics such as
suel l ing nutnber ( imbibi t ion rat io) ,  rvater  uptake rat io and degree of  agglut inat ion do not  re late
to  g ra i n  t voe .
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