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ABSTRACT

Diabetes is a serious health problem for people around the world, and it is increasing
with significant medical and economic consequences due to patients developing chronic
complications. Postprandial glycemic control is very important in preventing diabetes and
slowing its complications.

One study found that 66% of diabetic patients mainly consumed glutinous rice and
those patients had higher HbAlc than those who mainly consumed white non-glutinous rice.
The aim of this study was to compare the effect of black glutinous rice and black non-glutinous
rice on blood glucose and insulin levels in people with normal blood glucose also to explore
the behavior and satisfaction of consuming rice. This information would be used to develop
advice on rice consumption.

This was an open-label randomized crossover study. Sixteen subjects, having normal
blood glucose levels, randomly ate 90 kcal of black glutinous rice or black non-glutinous rice.
Blood samples were collected for analysis of glucose and insulin levels 4 times, including fasting,
30, 60 and 120 minutes.

Statistical analysis was performed by paired T-test and incremental area under the
curve (IAUC). The results showed that there was no statistically significant difference of changes

in blood glucose and insulin levels between the black glutinous and black non-glutinous rice



groups. | recommend eating black glutinous rice or black non-glutinous rice as a food exchange
while considering the proportion of food to be consumed.

Result from the questionnaire showed that, rice, the subjects consume the most in
daily life is white non-glutinous rice (75%). The second is white glutinous rice (18.75%).
The third is brown non-glutinous rice (6.25%). The subjects prefer black glutinous rice rather than
black non-glutinous rice in taste, feeling their hunger satisfied after eating, and the time between
feeling hungry again. In contrast, they prefer black non-glutinous rice to black glutinous rice in

terms of ease of supply, price and cooking methods.
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Food Number and ltem CF GF  Subjpen Reference fovd  Rel  Serve  Avall GL'
(Glecow (Beesd  (rype & mumber) & time peried Ske  carbo  per
“100) -0 hydeate serve
F pew

Rice. white

5 Artono, meto nce. boded (Sealtace brnd S @ Nermal 10 Clucoe 23 vor 10 89 %
Rice Goowert Co-Op., Asstralia)
Ricw, badled white, type NS

19 Trpe NS (diaf o [N Normal, 6 Glhcone, 28 o 15 ‘8 ie

S11 Type NS (Camada) T 18 Nomasd, 7 Glucose. 28 3 19 2 30

312 Type NS, boded m saed watey (Jnda) n 105 Nesmal § Bezad S0 LI 5 n

$13 Type NS (Chama) 3= 1ns Normad I? Glucone 20 L 19 3¢ ]

513 Type NS, boiled 13 mum Oty £ L | #0) Nemmal 14 Ghucone. 2» - 1% . &
- o e Dl 7=t 10811 1w & >

513 Type NS, dotnd i waiied water, refiigerend 16208 L3 » Normal § Breat 1 L 1% n X
reheed (mta)

S16 Type NS, boued 13 mun, then bakied 10 mum (laly S * o 15 Neemal, 4 Chucone 28 “ 1% e &
Lung grain, bolled

$17 Lomg mram white, unconvested, beiled 15 me 0 n Normsl 6 Glwcose 2 ® 1 6
Ot tramd, Rvurs Foods.
Wetherdl Pak, Awtralia )

513 Lemg mam whoe (Uscle Bess Auckiind, 567 W Normal 14 Glucose, 2 » 19 o %
New Zesmd)

519 Premum loog gram, whate (SenRxce band, F=T M Normad 10 Glacose, 20 o 150 & M
Rice Growen CoOp . Ammralia)

$10 Long mam white beded 7 mun (Star beand S W Normad 10 Glucoe % o 10 ®
Gouds Food Prodisces. Casada)

£11 Lomg pram, beded (St Brand, Goudss Food B3 = Nesmad &7 Chacone, 22 e 1% & a
Products, Camada)
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(Glecow (Bresd  (rype & mumber) & time peried Ske  carbe  per
«100)  ~100) hydrate serve
8 pww
Javmdne rice, white
558 Jasmune Fragrant rice, whate (Sunilice brand, L I b Noemal, 10 Glacose. b vo' 150 < n
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530 Long Grain sd Wild Uscle Ber's® Ready Rxce 4823 o Noemal, 10 Glocose, 2 o' 150 N n
(posch) (Effem Foods, USA)
531 Moolgin white ticr (Taymahal Agro Indatries, Indua) “ n Noemal, 10 Glocose, b w’ 1% n 17
542 Ongmal Long Geam, Uncle Ben's® Ready Mice s ® Normmal, 10 Giocose, 2h o' 1 %
(pouch) (Effem Foods, USA)
543 Red Raw nce, S6 Lankan, cooked in nee cosker a4 B4 Nomal, 10 Glucose, 24 vot W0ky) T8 45
(Auatralisd)
544 Roaved Chicken Flavored, Uncle Bex's® Ready Sled i Normal, 10 CGlucose, 2 vo' 150 4 by |
Rice (pouch) (Effem Foods, USA)
545 Santa Fe, Uncle Ben's® Ready Whele Grun #6 B Noemal, 10 Bread Th o' 150 n 18
Mediey™ (pouch) (Effem Foods, USA)
546 Spanish Style, Uncle Beq s® Ready Rice (pouch) Sled T3 Normal, 10 Glucose, 2h vot 1% “
{Effern Foods, USA)
537 Vegeuble Harvest, Uncle Ben'sl Ready Whole 4825 & Noemal, 10 Beead 2 ot 150 36 1
Gt Medley™ (pouch) (Effer Foods, USA)
Rice, white bow-amylose
S48 Calrone, white, smedium pram, botled (Rice Growens B3 119 Normal 8 Bread 2h al 150 4 ]
Coop, Australia)
549 Semgold, Pelde, purtoded (Rate Growens Co-op., a7 14 Normal § Bresd 20 [ M 150 45 b 2
Australia)
550 Waxy (0-2% amylose) (Race Gomvers Coop, Austealis)  88al] 126 Normal 7 Bread, 2h 2 150 g un
551 Pelde, wiate (Rice Geowess Co<p . Aunratia) =1t 133 Noemal, 7 Bread 2h a 1% 84 9 ®»
Rie. brown
S¥7 Beown (Canady) e Noomal Glaxose. 2 3 19 b1} n
U Booem seamed (USAY* % n Yormal, ¥ Ghacone, >3 L B ®
SI8 Beowen e bosled mn exsens waley Sr 05 s e 18 Nermal § Glucoe, 22 w 19 - N
(Samiixe traad Roce Growers Coop Asania)
590 Beoeam race (Chama) P2 1M Normal Gxcose 2 3 19 ) =

Rice, brown, high amivese
%7 Beoum high amykowe (IRAD) e boided 30 mn 8 Beil  Nomal 10 Bread I8 n 150 a N
(Piabppwaes)
Stieky riee
608 Race, Sticky (Ouna) e 1N Normal 10 (oo, ™ ) 1% H N
807 Ruce. Sticky (Chuna) ne e Normal, 0 CGhatose. 20 ) 1% n X
608 Ruce, Stucky, hgh-semylose (Chana) e N Normal, 10 Goocose. 0 ) 1% n "

fu1:  Atkinson FS, Foster-Powell K, Brand-Miller JC. International Tables of Glycemic Index

and Glycemic Load Values: 2008. Diab Care 2008; 31(12).
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Proximate Composition

Energy (kcal) 358 356 366 364
Water (g) 12.7 120 99 1.8
Protein (g) 6.6 6.2 7.0 8.2
Fat (g) 23 1.1 24 3.0
Carbohydrate (q) 776 80.4 79.1 76.1
Dietary fiber (g) 1.7 06 25 49
Ash (g) 0.8 03 16 09
Minerals
Calcium (mg) = 3 27 26
Phosphorus (mg) 66 66 255 65
Iron (mg) - Tr a7 23
Vitamin
B—carulene (pg) Tr. - 0 16
Vitamin E (mg) - - 0.41
Thiamin (mg) 0.34 0.1 0.55 0.55
Riboflavin (mg) 0.11 0.04 0.06 0.29

Niacin (mg) 1.4 08 28 06

Tr = trace , -Wladassd

N: AULNITUMIATTANIINTUOUINY ATENTWATITUGY (2545)
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W Ash
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MNA 2.5 dietary fiber, crude fiber, ash, fat and protein contents of 9 rice cultivars
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Dang ) .
Vitamin B1
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105 ® Vitamin E

Khao Laotaek

Khao Sinlek

Khao Hom Ubon

e

mg/100
05 1 15

o

MNA 2.6 Vitamin B2, Vitamin B1 and Vitamin E of 9 rice cultivars
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==
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NN 2.7 Iron, Zinc, Selenium, Niacin of 9 rice cultivars
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2.8 Postprandial blood glucose as a risk factor for cardiovascular disease in Type II
diabetes: the epidemiological evidence (E. Bonora #ta M. Muggeo)
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2.9 White rice consumption and risk of type 2 diabetes : meta-analysis and systemic review
(Emily A Hu et al.)
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2.10 White rice, brown rice, and risk of type 2 diabetes in US men and women. (Sun Q et
al.)
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2.11 Comparing the effect of sticky rice and white rice on glycemic control in type 2
diabetes subjects. (Natapong et al.)
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Mean and 95% CI of blood sugar by time
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Mean and Se of IAUC blood sugar by rice and time
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Mean and Se of IAUC insulin by rice and time
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