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ABSTRACT

Basically, patients with diabetes mellitus (DM) is not curable, but they can still a life if controlled. Diabetes can be
controlled through management that includes education, food, exercise and medication therapy. Diabetes mellitusis
a disease associated with lifestyle. Therefore, success depends on the management of diabetes mellitus patients
themselves in changing behavior. One of the changes in behavior is very significant in controlling diabetes is the
choice of foods that have a glycemic index or glycemic activity (Gl) is low. Reviews these are foods, glucose of able
to control blood levels because of decay takes place slowly, and the fluctuation is not high. Rice as the main staple
of the Indonesian population has a major role in controlling diabetes, as glycemic activity is varied from low to
high. Therefore, glicogenic activity information from a source of staple food consumption is needed. Until the
present time, the glycemic index or glycemic activity of various genotypes of rice paddy rice in West Sumatra is till
limited. The study was conducted in a laboratory, using experimental animals (mice). Treatments are six types of
rice paddy rice genotypes with four replications. The results Showed that Among the six genotypes of the dominant
local paddy rice growsin West Sumatra has a glycemic index ranges from moderate to high. Three genotypes were
classified as moderate glycemic index is Randah Putiah (63) and Mundam (65). In contrast, Cantiak Manih (66),
Ciredek (76), Bakwan (77) and Anak Daro (71) has a glycemic index are relatively high.
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INTRODUCTION

Diabetes mellitus (DM) is a disease that is verpdontiant metabolic disorders. IDF (2013), estimates world

population that diabetes increased from 366 millim2011 to 552 million by 2030. The same was foimgeople
living in the developing world(1). IDF reported, 2012 Indonesia ranks 8th in the number of diakhmients is 7.6
million people(2).

Diabetes mellitus is determined by genetic besid®s influenced by the consumption of particulavd® that have
a high glycemic index. According to Fitzgeralde thlycemic index is a relative measure of the gbitif

carbohydrates in foods to raise blood sugar leaékr eating(1). Food that has a high glycemic xnddl raise

blood glucose levels quickly and vice versa(3). d®that have a low glycemic index are digested atrebrbed
much longer so that the blood sugar levels andimsacreted also occurs slowly. Foods with a Idyegmic index
has been shown to improve glucose and fat levepaients with diabetes mellitus and improve insudéisistance.
In addition, foods with a low glycemic index alself control appetite, slow emergence of hunger ¢that help
control the patient's weight.

Rice is the staple food of nearly half of the woddpulation, more than 90% of the rice consumedisia.

Indonesia's population makes rice as a staple #hsd staple food, a rice glycemic index is varigiizgeraldet al
(2011) reported that rice glycemic index rangesifét8 to 92, with an average of 64(1).
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Information glycemic index (GlI) of rice is very impant for consumers, especially for people witibates. Foster-
Powell reported the Glycemic Index rice cannotpbedicted based on grain size (long or short),aw kb cook
it(4). Indrasari et al (2008) showed a tendency litweer amylosa rice has a high glycemic index (83-7
intermediate amylose content having moderate glycémlex (59-64), and high amylase rice has a Ibyeemic
index (34-50)(5). However, IG determined by a géhelhis is supported by Purwani et al. (2007) wéjorted 1G
rice variety IR36, the Taj Mahal, Trunk Piaman &uekongga respectively 45, 60, 86 and 96(6). Swgeretypes
are widely cultivated in India has a low Gl, whexédoongara and Basmati varieties from Australiash&d value
being Fitzgerald et al. (2011). Rice has a glyceamdex varies. Therefore, it needs to be testedllypd).

In West Sumatra enough rice genotypes grown irfdha of national and local superior varieties wihod taste.
Anhar (1996) research results showed that the pratsen of local varieties of paddy caused parttgduse the rice
taste better than the national superior varietjes{itil now, except varieties Batang Piaman, thev@lue of other
genotypes of rice cultivated in the area are nadhtinot being reported. It certainly is not vempfitable for people
with diabetes to choose the type of rice that fe §ar their consumption. Animals such as mice @ften used in
pharmacology research as cheap and easy to d&@®)hRve been used for screening in vivo antidie(®3t

Despite the rice GL determined by genetics, buettession of a gene is influenced by the enviemmrResearch
results Anhar (2009) showed that the results oésdwarieties of paddy rice is influenced by pilagtiocation(7).

Thus, unstable genotype will adapt specificallyitsavill only display the optimal properties whenogrn in a

specific location. Conversely, stable genotype pitdduce the same phenotype in a spacious envinmntingt can

be planted at various locations without significanénotypic changes.

This study aims to determine the glycemic indexaddy rice genotypes consumed dominant populatioifest

Sumatra. By knowing the genotypes of rice whichehavow glycemic index, then the people with diabanellitus
can choose the type of rice for consumption. Tthis,study is very beneficial for consumers withlibtes mellitus
in controlling blood sugar. The result of this r@sd can also be useful for consumers who couldrpatly suffer

from diabetes mellitus, so that they can reduceitiks that may arise as a result of an impropkecgen menu.

EXPERIMENTAL SECTION

Research conducted in two phases. The first stagab with the collection of data in the form o&tHominant
genotypes grown paddy rice production four ceniterd/est Sumatera were Solok, Padang Pariaman, tBggt
and South Coast(7). Based on a survey conductectuious studies it is known that the variety @ thost popular
and dominant cultivated at all four locations, nimibe variety Ciredek, Anak Daro, Randah Putialnfak
Manih, Bakwan and Mundam. Six varieties of ricenfrgpaddy rice originating from the location of theuf
locations were collected to be analyzed in the datooy structures animal development, DepartmerBiofogy,
Padang State University. Prior to testing, firstiia form of mice preparation of test animals arsd mmaterials, such
as rice. For each treatment takes four mice asrigmgmetal replicates. Thus, for all the treatmentéded 24 mice.
The mice were prepared by the students who paatieipin the study.

Preparation of the test material in the form of &ieties of rice is done by preparing extracts ioé rflour in
accordance with the procedures performed Widowat&8mples of rice pounded into flour and siftenhgs sieve
size of 80 mesh. Weighed 100 g rice flour and miwét distilled water. Then filtered with 2 layeo$ gauze and
squeezed by hand. The residue left in the filtethclrinsed again and filtered. The solution wasresti and
precipitated flour. Supernatant was discarded hadvind dried starch. Furthermore used for hypagtyic assay.
Mice were used to study the hypoglycemic assayake mice weighing 150-200 g. Experiments usingrapetely
randomized design with 6 treatments plus one cb(gitocose) and 4 replications. Before adminisrtgrireatment,
the mice were fasted the night but still be drigkiThe next morning, the blood glucose levels ofenivere
measured using a Gluco DR. Furthermore, mice feel ftour with a dose of 4.5 g / kg body weight. Bliclood
glucose was measured in minutes at 120, 240 an@f8&0the treatment. Changes in glucose concéoriréing/dL)
before and after treatment was calculated for eésedtment(8). As supporting data, also analyzedctivgent of
amylose and protein from each genotype.

Amylose content was determined by the method af icalorimetry(10). Weighed 200 mg of rice flour gnd in a
100 ml volumetric flask, then add 1 ml of 95% ethlaand 9 ml of NaOH 1 N Heat in a water bath terapae of
100°C for 10 minutes and refrigerate for 1 hour. Theitson was diluted with distilled water to 100 rabout 5 ml
pipette, then put in a flask 100 containing 60 Mmivater, then add 1 ml of 1 N acetic acid and 20fm% I2 and
dilute to volume of 100 ml. Shake the solution detstand for 20 minutes, then measuring absorbavitte
spetrophotometer at a wavelength of 620 nm. Amytosgent was calculated by the formula:
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- cont (05  A620 %1 kx100x100%
Yiose corterl o) = 100— k.a
e L 100 % 20
WHIERLE = bs 1ppm - 1.000.000
~ 1
"~ abs 1 ppmx 50

Explanation:

A620 = absorbance example
k.a = water content

20 and 1,000 = dilution factor
f.k = conversion factor

Rice protein content was determined by the Kjeldabthod. Weigh 1 g of rice that has been crusheédpan into
the Kjeldahl flask. Add 7.5 g and 0.35 g0, last HJO and add 15 ml of concentrates6;. Heat all ingredients
in a Kjeldahl flask in a fume hood until the smalteps. Continue to simmer over high heat untiloildand the
liquid becomes clear. Continue heating until atdbimour. Turn off the heat and allow the heaterdol @own the
materials. Next, add 100 ml of distilled water imtd<jeldahl flask cooled in the fridge, add 15 rhlsolution also
K>S 4% (in water) and finally slowly add 50% NaOHwumn 50 ml chilled in the refrigerator. Post a pakim
Kjehdahl immediately on the distillation apparatisat Kjehdahl pumpkin slowly until two liquid lay®mixed,
then heats rapidly to boiling. Distiller accommagthin erlenmeyer that has been filled with 50 m$tafndard HCI
solution (0.1 N) and 5 drops of methyl red indicatdoing destilation until the distillate being st¢d in 75 ml.
Titrate the distillate with standard NaOH (0.1)iuttie yellow color. Create also blank solution t@placing the
material with distilled water, do destruction, diation and titration as an example material. Pleecentage of N is
calculated by the formula:

. m] NaCH Elanke — m] KaOH sample 100 14008
= X X
‘ (G sample x 1000

Percentage of Protein = % N x factor conversiaor i(ite value 5.95) (11)
RESULTSAND DISCUSSION

Amylose Content of Rice

Results of laboratory analysis showed that theestrmf amylose genotypes tested ranged from 343 [3ercent.
Genotype Ciredek, Bakwan, Randah Putiah and Anato D&lue containing amylose 31.2 to 31.8%. While
amylose content Cantiak Manih and Mundam respdygti88.1 and 34.6% as shown in Table 1. Based on the
amylose content, grouped rice fluffier if amylosntent of 1-2%, 2-12% is very low, low 12-20 %, 28% and
higher are 25 to 33%(10). Thus, the amylose cortérll genotypes studied, including high. Nevelgks, the
amylose content was lower than the red rice ricetypes originating from West Pasaman. Anhar (20&8drted
that the local varieties of red rice containing $asg Heroes and Nabara 39.54 and 40, 13%)(7). Treeséis are
also higher than the research Dipti et al (2002)stame rice varieties are only found amylose cdmanged from
18.6 to 28.0%(12). Setyaningsih research resuli8&Pto the amylose content of 11 lowland rice ggmes showed
that the amylose content was moderate and it rafiged20.5 to 24.6%(13).

Table 1. Amylose Content of six Rice Genotypes

No. Genotypes | Amylose (%)
1. | Ciredek 31,2 (x0.9)
2. | Bakwan 31,5(x1.1)
3. | Randah Putiah] 31,7 (+ 0.8)
4. | Anak Daro 31,8 (x1.2)
5. | Cantiak Manih| 32,1(+0.9)
6. | Mundam 34,6(x 0.6)

Differences in amylose content between genotypesamhby genetic and environmental variation in theure.
Inheritance of seed quality in grain crops is mowenplex than other agronomic characteristics. @ualioperties
are some system controlled by the gene(14). Amytmsdent is controlled by two pairs of genes whidgh
amylose dominant to low amylose(15). Lee et al (@0flated that the three QTL for amylose contecatied on
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chromosomes 1,6, and 11. among the three, QTLddaoah chromosome 6 is the greatest role in detémmitie
phenotype variation in amylose content(16). QTlUsdmylose content that is located on chromosomepsess
91.1% of the total variation.

Amylose synthesized by granule-bound starch syigh@gBSS). The relationship between levels of GB&SE
amylose has been studied in some cultivars. Acagréiung et al. (2000), cultivars with amylosa 0-8#es not
contain GBSS. Cultivars with the amylose conten6&4 containing GBSS with the concentration is.loMhile
cultivars with moderate to high levels of GBSS @iming 6-24 and 11-30% amylose(17).

The fluffier rice gene encoding the GBSS are resjida for the synthesis of amylose in rice endaspdrhere are
two forms of the wild allele, Wxa and Wxb predomihan cultivated rice Wx locus. Wxa expression lev&0

times higher than Wxb in RNA. Wxa expression resllin a high amylose content in rice texture p&vxb

expression resulted become sticky or fluffier ridy(

When compared with the amylose content of somegaw®types grown in countries staple food ricés known
that consumers generally prefer rice with low-tgkhamylose content. Amylase content correlatedtipeli with
water absorption and velome development as theepsoof cooking the rice into the rice, so it aléieds the
physical quality of rice. According to Juliano (IQ6rice from rice pera are all composed of amylsisech will
produce a very hard rice(19). In contrast, ricekeaborice with low amylose content will be obtainéze softer.

Amylose content are preferred most consumers, diredpin Indonesia and Myanmar. Consumer preferéoicace

quality criteria vary. These differences are infloed by ethnic (tribal). For example, the TorajafBdiked very
fluffier rice, Javanese/Sundanese like half fluffiece, while the people of West Sumatera like npmra. This
resulted in rice genotypes grown int West Sumatrgeineral has a high amylose content as seen fremesults of
the research. In contrast, the results LarasatiZP8howed that Inpari 2 with rice is shiny witthgh level of
fluffier most preferred by consumers(20). VarietiBs42 with relatively high amylose content and endull colors
just not preferred by consumers because of thetstriof the rice has a low fluffier.

Content of Protein

The protein content of rice from paddy rice genetypanged six of the highest found in genotype Rariutiah
(7.6%) and the lowest in Bakwan genotypes (5.9%iiations in the protein content of the six genetygan be
seen in Table 2. The protein content is lower ti@nocal varieties of red rice Dolok Nabara (8.2%#d Cimarisik
(8.72%) derived from Pasaman(7).

The protein content can also affect the textur¢hefrice produced. Mentioned that the rice withighlprotein
content usually results in less soft rice (tencbéohard). Rice protein is inhibiting the absorptmihwater and
development (swelling) when rice starch granulesked, thus limiting the ability of starch gelatiation optimum
form. Genetic factors, technology of cultivatioeytflization, and the agroecosystem rice plantingaaknown to
many influences quantity of rice protein content.

Table 2. Protein content of six Rice genotypes

No. Genotype Protein (%)
1. | Ciredek 6,1 (+ 07)
2. | Bakwan 59 (x1.1)
3. | Randah Putiah| 7,6 (+0.8)
4. | Anak Daro 6,7 (£0.9)
5. | Cantiak Manih| 7,0 (£1.3)
6. | Mundam 7,4 (£1.2)

Glycemic index

The glycemic index of six genotypes of rice paddgged from 63 to 77. Based on these values, theD&o0,

Ciredek and Bakwan belongs to the group of ricé witigh glycemic index. Meanwhile, genotype Randatiah,

Cantiak Manih and Mundam including groups with mmade glycemic index. Thus, there are no varietiest t
belonged to a low glycemic index. Neverthelesseehvarieties were classified as having the glycemiex can

also significant information for consumers, esplécim the area of West Sumatra. The glycemic indexotype
local varieties of each genotype are shown in T8ble
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Table 3. Glycemic Index of six Rice Genotypes

No. Genotype Glycemic Index
1. | Ciredek 76 (£2.9)
2. | Bakwan 77 (£1.8)
3. | Randah Putiah 63 (£ 1.5)
4. | Anak Daro 71(x2.1)
5. | Cantiak Manih 66 (£ 2.6)
6. | Mundam 65 (£ 2.0)

Based on the data in the Table 3, glycemic indamddh Putiah, Cantiak Manih and Mundam relatively (under

70) compared with the other three varieties beloggb genotypes with high glycemic index (above. 7he

glycemic index is essentially influenced by sevéaators. Factors affecting the value of IG acaagdsetyaningsih
(2008) are fat, insoluble dietary fiber, solubletdry fiber, resistant starch and ailosa(13). Tigédr the insoluble
dietary fiber, soluble dietary fiber and amyloseq ghe lower the fat and resistant starch causekther Gl value.
Meanwhile, Foresters and Siagian (2004) statedtieafiactors that influence the glycemic index ood crops such
as the way of processing, amylose and amylopeatio, mcidity, osmotic power, fiber content, fatdgrotein(3).

Based on the analysis and Mundam containing highl@ae® among genotypes tested. Cantiak Manih cantin
amylose 32.1, while Mundam containing high amyl(&&6). If the observed glycemic index of these tyes of
genotypes, it appeared that both have a low glycendex. Cantiak Manih have a glycemic index of @file
Mundam 65. Thus, it appears that the amylose coraed glycemic index in both genotypes are invgrsel
proportional. The higher the amylose content theelothe glycemic index. Vice versa, the higher sy content
the higher glycemic index. It can be known frome@iek, Bakwan and Anak Daro. All three of these tpes
containing amylose is lower than comparable witint@& Manih and Bakwan. It also a higher glycemmdex and
includes categories genotypes with high glycemaein These results are consistent with the blagk amylose
content of the high yield snack bar with the low Bhereas brown rice amylose lower-yielding snaakwith IG is
highest among the three types of snack bars(2Q)afde et al (2012), also reported that the anibmaly weight
gain was significantly higher in the cultivar modfow amylose content) and Irga 416 (intermediateylase)
compared with high amylose content (Irga 417)(21).

High amylose rice has a low glycemic index, excepeé varieties Batang Piaman and Ciliwung. Rice @R3
Logawa, Batang Lembang, Cisokan, Margaret juicd,\aater Tenggulang have a low glycemic index smit be
consumed by diabetics. Rice with low glycemic indgenerally has pera rice texture that is less faddry
diabetics, particularly those accustomed to eatitwy fluffier, such as people from ethnic Sundaressé Javanese.
However, this is not a problem for people with @itds who are accustomed to eating rice inflammasaoh as
people of West Sumatra and South Kalimantan(5).

According to Forester and Siagian (2004), blooctghe levels and lower insulin response after consyiriood
high amylose levels of the food grade high amyltipe€onversely, if the level is higher than thedcamylopectin
amylose, the higher the blood sugar levels(3).eviidt al (1992) reported that white rice variebeongala with an
amylose content of 28% have a lower Glycemic Intt&n white rice varieties Calrose and Niles corigir20%
amylose(22). The glycemic index Doongala recordéddieties, while varieties Calrose and Niles eespely 83
and 93. Rice varieties containing high amylose shtive rate of decomposition is slower than ricenvidwer
amylose content.

If observed in the six genotypes, amylose contéRamdah Putiah (31.7%) were relatively lower tBakwan and
was also included genotypes with low glycemic ind&x such, the amylose is not the only determireinthe
glycemic index of a genotype. Food high in fat dmgh in protein tends to slow the rate of gastrgpeying(3).
Thus the rate of digestion in the small intestits® @&lowed. Therefore, high-fat foods tend to havewer Gl than
lower-fat kind. The low glycemic index genotype @ak Manih and Mundam also allegedly because bbthase
genotypes also contain relatively high protein eetpely 7.4 and 7.0%.

CONCLUSION

Based on the research results, it can be concltidedll of paddy rice genotypes studied there toatain a low
glycemic index. However, it was found that two ggpes Randah Putiah and Mundam have relatively natele
glycemic index. In contrast, four other genotypes @antiak Manih, Son,, Bakwan Daro and Ciredekuilinog
genotypes with high glycemic index. Limited reséaconducted on the glycemic index value owned sgvares.
Glycemic index rice genotypes sometimes also imiteel by the interaction of genotype and environment
Therefore, it is necessary to study the stabilftthe glycemic index of rice in various environmantonditions in
West Sumatra.
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