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Abstract
Purpose: The purpose of this article is to report and summarise various 
foods consumed with rice that has shown a positive impact on glucose 
response. The rationale of this review is that it is useful for public health 
researchers and nutritionists concerning foods that are beneficial in reducing 
the glucose response for health monitoring. This review is also useful for 
individuals interested in improving their daily diet for better health.
Design: This study searched latest PubMed and ScienceDirect international 
articles from 2015 to 2020. The articles included in the search were those 
that include mixed rice meal studies, impact on glycaemic response or index. 
The selected studies were those that involved healthy participants from 
various regions. An example of word search in PubMed is “Rice glycaemic 
index”, "oryza" [MeSH Terms] OR "oryza" [All Fields] OR "rice" [All Fields]) 
AND "glycaemic" [All Fields])).
Findings: The key findings of this review are any type of rice (white rice, 
basmati rice, long grain or red rice) has shown to have a beneficial outcome 
on postprandial glucose response when consumed with the meals tested.
Originality/value: Most of the foods listed in this review are readily 
available in many parts of the world. This means access to these foods is 
easy and advocating its consumption is essential. Diversification regarding 
style or intake of rice across the globe depends on culture and tradition. 
Understanding glycaemic index and its impact on health particularly diabetes 
and heart diseases will help reduce the intake of medications. It will also be 
more cost-effective and improve general well-being and health.
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Introduction
Rice is a staple food among more than half of 
the world population. In many Asian countries, 

rice makes up more than 50% of the daily calorie 
intake. The intake of rice has been linked to certain 
metabolic disorders. It has been linked to the 
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predisposition of type-2 diabetes particularly among 
Asians.1,2 Within the Asian region, the incidence of 
diabetes is estimated to increase up to 60% in the 
year 2025 as compared to 2007.3 A single serving 
of white rice has been linked to increased risk of 
diabetes by up to 11%.1,3 Therefore, to reduce and 
control the predisposition of metabolic disorders 
such as type-2 diabetes, dietary management is one 
of the best methods of treatment.

The quality and quantity of carbohydrates in 
foodstuffs such as rice varies and affects the 
body’s glycaemic response (glucose response).  
The glycaemic index (GI) is a quantitative assessment 
of foods calculated via glycaemic response.4 Foods 
such as rice can be classified as high GI, medium 
GI or low GI. High GI foods cause a high and rapid 
increase in blood sugar levels.5 Consumption of low 
GI foods, on the other hand, causes slow and lower 
blood sugar levels.5 Rapid rise and longer duration of 
glucose in the blood is known to cause hormonal and 
metabolic changes which leads to negative health 
consequences. Therefore, low GI foods are sought 
for better control of blood glucose levels, thus better 
health outcome. 

Under normal conditions, blood sugar levels increase 
after a meal. Insulin is released from the β-cells of the 
pancreas to facilitate the uptake of the blood glucose 
into tissues and lowers the remaining glucose in 
the bloodstream.6 Under abnormal conditions, 
after a meal, blood glucose may remain high in 
the bloodstream (as observed in type-2-diabetes 
patients), which could be caused by an abnormal 
insulin activity. The latter was mainly caused by 
practicing poor diet and lack of physical activity.6 

However, apart from the quality and quantity of 
carbohydrates, there are other non-carbohydrate 
factors of foods that have an impact on GI. One of 
the factors known to affect the GI in foods is starch 
quality.7 For example, higher amylose contents in 
foods lead to lower GI. While higher amylopectin 
contents in food lead to higher GI. Other factors that 
may also affect the GI of foods includes the contents 
of organic acids, amylase inhibitors and gel-forming 
type of dietary fibre, which contributes to lower GI 
in foods.7 

The glucose response differs based on the food 
type. The study of GI in food is a very promising 
area of research due to food diversity across the 
world. It is very interesting to observe the varieties 
and investigations of researchers on different kinds 
of food and meal combinations on GI. Furthermore, 
the reduction in glycaemic response has been 
associated with improvements in health indicators 
for obesity, diabetes.8,9

Rice is considered a medium or high GI food. 
Since rice is a main staple food and a favourite 
among adults and children, it is not easy to exclude 
rice from our everyday diet. A strategic method 
is to understand how meal combinations can be 
manipulated to improve the glycaemic indices of 
these foods. Furthermore, rice is rarely eaten as a 
standalone meal and is usually co-ingested with a 
variety of foods depending on the culture and region. 
The main goal is to consume foods that can produce 
reduced glucose responses. 

In order to achieve a low GI, various rice meal 
combinations or diets have been tested. Rice meal 
combinations such as protein-based, fat-based, 
vegetable or mixed meals have been tested. Protein-
based rice meals refer to when rice is co-ingested 
with protein-rich foods such as chicken, tofu or 
eggs. Fat-based rice meals refer to when rice is 
co-ingested with foodstuffs such as various types of 
oils, butter or margarine such as Ghee. Vegetable-
based rice meals refer to when rice is co-ingested 
with some kinds of vegetables. However, a review 
of the various mixed meals with rice on GR has not 
been done. Therefore, the review aims to update the 
various foods consumed with rice that has shown a 
positive impact on GR. The rationale of this review 
is that it is useful for public health researchers and 
nutritionists concerning foods that are beneficial in 
reducing the glucose response for health monitoring. 
This review is also useful for individuals interested in 
improving their daily diet for better health.

Methodology
This study searched PubMed and ScienceDirect 
international articles from 2015 to 2020. The articles 
included in the search were those that include mixed 
rice meal studies, impact on glycaemic response 
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or index. The selected studies were those that 
involved healthy participants from various regions. 
An example of word search in PubMed is “Rice 
glycaemic index”, "oryza" [MeSH Terms] OR "oryza" 
[All Fields] OR "rice" [All Fields]) AND "glycaemic" 
[All Fields])).

Result and Discussion
Several rice meal combinations have been tested, 
and most of the studies have shown a positive 
impact on postprandial GR as summarised in  
Table 1. Legumes play an important part in everyday 
diets among many nations. Legumes are known to 
have many nutritional benefits including a source 
of energy, proteins, high in fibre, polyphenols, 
vitamins and minerals.10,11 Three articles tested 
the impact of adding legumes to rice meals on the 
postprandial glucose response. Black beans and 

chickpeas consumed with rice has a lowering effect 
on the blood glucose response.12 Ripe bean seeds 
have positive benefits regarding lowering the blood 
glucose response.13 A similar study also found that 
ripe plantain has similar beneficial effects.13 Another 
study looked at the combination of rice with lentils 
and showed a positive effect on the postprandial 
GR in healthy individuals.14 Thus, based on these 
current evidences, co-ingestion of legumes can 
help to attenuate postprandial GR.11 One of the 
possible mechanism was that legumes cause slow 
carbohydrate absorption.11 Interestingly, in recent 
years, one of the strategies to reduce the GI of bread 
used flour-based legume as part of the ingredient 
to make bread.11,15 Therefore, the consumption 
of legumes or lentils has beneficial effects on the 
postprandial GR.

Table 1: Selected studies on rice mixed meals on Glucose Response 2015 to 2020 
Various combinations of varieties of rice and foods were tested. The main 
categories include protein-based, fat-based and vegetable based meals

Meals	 Author	 Type of food mixed	 Type of rice	 Cooking/ 	 Observation/ 
Type		  and amount	 /origin of rice	 Preparation	 Results	

Protein	 12	 Legumes: 	 Long grain white	 Rice = rice cooker	 Reduced
-Based/		  black beans (Phas	 rice (Great Value,		  postprandial
High-		  -eolus vulgaris L.) 	 Bentonville, AR, USA).	Beans = cans and	 glucose
Fibre				    heated by microwave
Diet		  chick peas (Cicero
 		  arietinum L.)
	 13	 Ripe bean seed	 Oryza sativa	 Bean cooked by	 Reduced post-
		  (Phaseolus vulga	 (Asian rice)	 pressure cooker	 prandialglucose 	
		  -ris) – Okada Town			   – but still in the
		  , Nigeria			   high GI category
	 13	 Ripe plantain (Musa	 Oryza sativa	 Fried with	 Reduced post-
 		  -paradisiacal) 	 (Asian rice)	 groundnut oil	 prandialglucose-
		  – Okada Town,			   but still in the
		  Nigeria			   high GI category
	 14	 Lentils	 White rice (Selections	 Cooked in rice 	 Reduced post-
			   Long Grain White Rice	cooker 	 prandial 
			   ; Metro Inc., Montreal,		  glucose	
			   Quebec, Canada)
Protein-	 16	 Chicken	 Pilau rice	 Chicken curry	 Pilau alone = 60
Based				    (thus, containing 	 Pilau with
Meals				    fat as well)	 chicken = 41
	  17	 Fresh sea bass	 White rice (Thai	 Steam except eggs	 Rice with soya
		  (Dicentrarchus	 Hom Mali Fragrant	 was boiled	 beancurd showed 
		  labrax)	 Rice)		  a statistically 	
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					     significant reduct-
		  Whole eggs			   ion glucose
 		  (Seng Choon)			   response
		   
		  Soya beancurd
		  (taukwa)

		  Fresh chicken		
		  breast meat			 
Fat-	 18	 Liquid oil versus	 Instant rice porridge		  Postprandial capi-
Based		  oleo gel type of oil	 (Knorr chicken and		  llary glucose was
			   mushroom cup porri		  also significantly
			   -dge ; Unilever 		  lower after the
			   Singapore Pte. Ltd.)		  liquid oil than 	
					     after the oleogel
	 19	 40 g of either satu	 low-GI (basmati rice)	 50 g of available	 iAUCs were signi
		  rated fat (SFA, 	 or high-GI (jasmine	 carbohydrate cooked	-ficantly lower 	
		  butter), monounsa-			   after ingestion of
		  turated fat (MUFA,	 rice)	 with 40 g of dietary	 low-GI than high-
		  olive oil) or polyun		  fat in a rice cooker	 GI meals, indep-
		  saturated fat (PUFA,			   endent of the
		  grapeseed oil), and			   type of fat.
		  50 g of either low-GI
		  (basmati rice) or high
		  -GI (jasmine rice)
	 20	 Beef meatballs	 White Basmati Rice		  No significant 
		  (100g) (President’s	 (Uncle Bens white		  changes to the
		  Choice Blue menu	 Basmati, Mars, Inc.,		  GR
		  lean Italian beef	 Houston, TX, USA)	
		  meat-balls, Loblaw
		  Companies Limited, 
		  Toronto, ON, Canada)	  
 	 21	 Ghee	 White rice (Thai Hom		  Reduction in post
			   Mali, Brand: NTUC		  -prandial blood
			   Fairprice, Singapore)		  glucose
		  Soybean oil; Brand: 	 Red rice (O. sativa L)	 Stir fried with the	 Reduction in post
		  NTUC Fairprice,	 (Thai, Brand: NTUC	 oils	 -prandial blood
		  Singapore)	 Fairprice, Singapore)		  glucose espe-
					     cially using Ghee
		  Ghee (clarified 	  		   
		  butter, Brand: 
		  QBB, Queensland,
		   Australia).
Vegetable	 22	 180g low polyphenol	 White rice	 The seven spices	 Significant linear
-Based		  mixed vegetables		  used were turmeric	 dose-response
		  made up of tomato 		  (Everest, India),	 reductions in the
		  puree and peeled 		  coriander seeds	 3-h postprandial
		  eggplant (Solanum 		  (Everest, India),	 incremental AUC
		  melongena)		  cumin seeds	 (iAUC)
	 22	 Mixed spices, with		  (Everest, India), 
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		  90g curry based		  dried Indian goose
		  vegetables (tomato		  -berry (‘amla’, 
		  puree, onions,		  emblica officinalis, 
		  garlic and ginger)		  Ramdev, India), 
		  and peeled egg plant		 cayenne pepper 
	 22	 Mixed spices with		  (Robertson’s, South
		  180 g curry based		   Africa), cinnamon 
		  vegetables (tomato		  (McCormick’s, USA) 
		  puree, onions,		  and clove (Robert
		  garlic and ginger)		  son’s, South Africa) 
				    and were mixed in
 				    ratio of 8:4:4:4:2:1:1,	   
 	 23	 Indian curry dish –	 Thai Hom	 (5:2:1:1) balanced	 Reductions in the 
		  Mixed Vegetable	 Mali rice	 for total vegetables	 3-h postprandial
		  spices		  content using 90 g	 incremental AUC
				    of peeled eggplant	 (iAUC) for 		
					     glucose of 19% 
				    The seven spices
				    used were turmeric
				    (Everest, India), 
				    coriander seeds 
				    (Everest, India), 
				    cumin seeds (Ever
				    -est, India), dried 
				    Indian gooseberry 
				    (‘amla’, emblica 
				    officinalis, Ramdev, 
				    India),cayenne 
				    pepper (Robertson’s,
 				    South Africa), cinna
				    mon (McCormick’s,
 				    USA) and clove 
				    (Robertson’s, South
 				    Africa) and were 
				    mixed in the ratio 
				    of 8:4:4:4:2:1:1	
 	 23	 12 g mixed spices	 Thai Hom Mali rice	 Curry base vege	 linear dose–respo
		  plus 180 g curry		  tables  made up	 -nse reductions in
		  base vegetables 		  of tomato puree,	 the 3-h post-
				    onions, garlic and	 prandia lincreme-
				    ginger	 ntal AUC (iAUC) 
					     for CGM glucose
				    The seven spices	  of 32%
				    used were turmeric
				    (Everest, India), 
				    coriander seeds 
				    (Everest, India), 
				    cumin seeds (Eve
				    rest, India), dried 
				    Indian gooseberry 
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				    (‘amla’, emblica offi
				    cinalis, Ramdev, 
				    India), cayenne pep
				    per (Robertson’s, 
				    South Africa), 
				    cinnamon (McCor
				    mick’s, USA) and 
				    clove (Robertson’s, 
				    South Africa) and 
				    were mixed in the
				    ratio of 8:4:4:4:2:1:1	
	 24	 Tested on non-	 Long fragrant	 Cooked vegetables	 Non-homoge-
		  homogenised and	 white rice	 were prepared by	 nised low-fat
		  homogenised		  either boiling or	 cooked vegetab-
		  vegetables		  steaming.	 les were shown
					     to reduce the
		  Consist of pakchoi,		  Raw/cooked vege-	 postprandial GR
		  cauliflower and 		  tableswere omoge	 more effectively
		  egg plant		  nized using a blender.
Mixed- 	 25	 Salmon, carrot	 Parboiled long-	 Rice was cooked for	 Lowered glycemic
Meal		  and herb sauce	 grain rice (Harlem	 20 min in one part	 reponse
		  combination	 Foods AS, Oslo,	 rice two parts water. 	 compared
		  Norway)		  Salmon was minced.	 to rice alone
				    Carrots were drained
				    and minced. Salmon 
				    and carrots were 
				    made paste-like 
				    consistency

Several studies examined the impact on protein-
based meals with rice on GR. One of the studies 
showed that the intake of chicken with white rice can 
reduce the postprandial GR compared to consuming 
white rice alone.16 In this study, the chicken was 
prepared in a curry sauce. Another study also 
tested steamed chicken with rice, which also 
shows a reduction in GR.17 A later study compared 
the various types of proteins such as eggs, bean 
curd, and steam chicken and fresh sea bass on 
postprandial GR when consumed with white rice.  
It showed that a statistically significant reduction in 
GR was found for the rice meals consumed with bean 
curd.17  Thus, irrespective of the way the chicken was 
prepared, it has a positive impact on lowering the 
postpandrial GR. Regarding a low carbohydrate and 
high protein type of foods such as egg, a recent study 
has reported that its consumption during bedtime 
snacks, resulted in a low fasting blood glucose the 
next morning.26 This provided more clues in terms 

of the beneficial effect of protein-based meals in 
controlling our blood sugar level.   

Several studies have also looked at the impact of 
postprandial GR consuming rice with fat-based 
meals. One of the studies has shown that the physical 
form or type of fats affects the outcome of the GR. In 
this study, liquid gel works better than oleo gel type of 
fat in terms of causing the reduction in postprandial 
GR.27 Sun L., et al.,  attempted to test the different 
types of fats quality (saturated fat, monounsaturated 
fat, or polyunsaturated fat) with either low GI (basmati 
rice) or high GI (jasmine rice).19 However, the type of 
fats did not change the value of the GI of either low 
or high GI rice as tested.19 Rice meals with beef had 
no impact on the GR.20 In a recent study involving  
Type-1 diabetes adults, has reported that the addition 
of dietary fat in the form of extra virgin olive oil to 
low-fat meals did not show any lowering effect to the 
3-hour postprandial blood glucose response among 
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diabetic patients.28 In the same study, reported that 
the addition of the olive oil to a high energy-dense 
meal such as pasticcio (creamy, cheesy baked 
pasta) dish resulted in a sustained increase of the 
postprandial blood glucose.28 Therefore, the study 
reports on fat-based meal effects on postprandial 
GR, so far seem to be inconclusive and still requires 
more investigation. 

Latest reports have shown that vegetable-based 
meals resulted in an increase in the secretion of blood 
postprandial hormones, incretin and insulin.29 Which 
suggests vegetable-based meals can potentially help 
improve the functionality of beta cells in releasing 
insulin among Type-2 Diabetes patients.29 Haldar., 
et al., examined at the impact of vegetable-based 
meals and various spices consumed together with 
rice22 and a positive impact of the postprandial GR 
was observed. Another study by Haldar., et al., also 
reported that the consumption of polyphenol-rich 
curry made with various spices and vegetables 
produced a lowering effect on postprandial GR.23  
The two studies by Haldar., et al., tested mainly 
vegetable-meal based cooked in curry style. In a 
recent study, has shown that preparation and type 
cooking of the vegetables also has an impact on the 
postprandial GR.24 It has been demonstrated that 
non-blended low-fat cooked vegetables were shown 
to reduce the postprandial GR more effectively 
compared to blended vegetables.24 One of the 
explanations for this could be because vegetable, 
in its full form, promotes longer chewing and eating 
time, which previously has been associated with 
reduced postprandial GR.24 Apart from that, the 
presence of polyphenol and dietary fibre in vegetable 
also plays an important role in affecting the glycemic 
control as well. Polyphenol for instance, has been 
associated with improvement in diabetic disease 
management. However, there was an issue with the 
low bioavailability of these compounds.30 A recent 
study suggested the use of encapsulations of the 
polyphenol in in-vitro studies but has not been tested 
in humans.30

Therefore, vegetable-based meal helps in terms of 
controlling the GR, which is beneficial for diabetic 
patients. Previous reports has shown that, practice 
of plant-based diet helps to reduce medication 
needs among diabetic patients.31 Currently, the first 
randomised clinical trial via lifestyle intervention, 

i.e. incorporation of vegetable-based diet and active 
lifestyle is being tested in the Republic of the Marshall 
Islands.32 The outcome of this clinical trial was hoped 
to be published after the study completion. 

Other Interesting Findings
Several types of foods have positive benefits 
in controlling the blood glucose levels. Several 
studies have also reported interesting rice meal 
combinations and manipulations which have shown 
to have a positive impact on the blood glucose 
levels. One study reported an early phase results 
on the benefit of taking BT1320 tablets before taking 
rice meals on blood glucose levels.33 This was the 
most recent study that reported the use of tablets 
or food supplements on the control of blood GR. 
Other studies reported the benefits of the chicken 
essence when co-ingested with white rice.34 Another 
interesting finding is the addition of oatmeal to 
rice porridge meals has a positive impact on the 
postprandial GR.35,36 Regarding the rice porridge 
preparation, the addition of leaf extracts of Scoparia 
dulcis has helped to improve the fasting blood 
glucose.37 Current evidence has shown that oat beta 
glucan (OBG) to carbohydrate-containing meals 
reduces the postprandial GR.36,38  This observation, 
however, was dose-dependent as well as depending  
on the molecular weight of the beta glucan.38  
A latest report has shown that the way the oats is 
being processed also have a significant impact on 
producing the extent of glycaemic response. Mildly 
processed oats, i.e. steel-cut oats resulted in a much 
lower glucose iAUC compared to highly processed 
oats such as Honey Nut Cheerios (HNC).39 The 
addition of dried fruit taken together with rice 
meals also has a beneficial effect on reducing the 
postprandial GR.40 The combination of kiwi fruit with 
rice compared to rice alone were also found to be 
able to lower postprandial GR41

Conclusion
Several types of rice meal combinations have been 
tested, and most of the studies have shown positive 
impacts on postprandial GR. Protein-based rice 
meals and vegetable-based rice meals are sought 
– as shown in some of the selected studies. More 
work to be done for the fat-based rice meals, as not 
much evidence are available at the moment. The key 
findings of this review are any type of rice (white rice, 
basmati rice, long grain or red rice) has shown to 
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have a beneficial outcome on postprandial GR when 
consumed with the meals tested. Most of the foods 
listed in this review are readily available in many 
parts of the world. This means access to these foods 
is easy and advocating its consumption is essential. 
Diversification regarding style or intake of rice 
across the globe depends on culture and tradition.  
The usage of pharmacological tablets such as BT1320 
has also recently emerged, but more investigation 
is needed. On top of meals combinations, a recent 
study has also shown that meal intake sequence 
is another possible strategy in achieving a good 
glycemic control.42 Recent studies emerged that 
certain types of beverage, such as green tea and 
lemon drinks, have been reported to have a positive 
impact on controlling the postprandial GR as well.43 
Apart from that, there is also a need for tailored 
individual meals planning due to the variability 

in response to various dietary components.44 
Furthermore, understanding GI and its impact on 
health, particularly diabetes and heart diseases, 
will help reduce the needs for medical care costs 
and thus, the intake of medications. It will also be 
more cost-effective and improve general well-being 
and health. 

Funding
The author has received a grant under the 
Competitive Research Grant (CRG) by the Universiti 
Brunei Darussalam. The author (SRA) is as the 
Principal Investigator for the grant. Grant number is 
UBD/OAVCRI/CRGWG (019)/18030.

Conflict of Interest
The author(s) declares no conflict of interest.

References

1.	 Aune D, Norat T, Romundstad P, Vatten LJ. 
Whole grain and refined grain consumption 
and the risk of type 2 diabetes: a systematic 
review and dose-response meta-analysis 
of cohort studies. European journal of 
epidemiology. Nov 2013;28(11):845-858.

2.	 Hu EA, Pan A, Malik V, Sun Q. White rice 
consumption and risk of type 2 diabetes: meta-
analysis and systematic review. BMJ (Clinical 
research ed.). Mar 15 2012;344:e1454.

3.	 Chan JC, Malik V, Jia W, et al., Diabetes 
in Asia: epidemiology,  r isk factors, 
and pathophysiology. Jama. May 27 
2009;301(20):2129-2140.

4.	 Wolever TM, Jenkins DJ. The use of the 
glycemic index in predicting the blood 
glucose response to mixed meals. The 
American journal of clinical nutrition. Jan 
1986;43(1):167-172.

5.	 Brouns F, Bjorck I, Frayn K, et al., Glycaemic 
index methodology. Nutrition research 
reviews. 2005;18(1):145-171.

6.	 Khalique AAN. Molecular Basis of Blood 
Glucose Regulation. Leszek Szablewski: 
IntechOpen.

7.	 Arvidsson-Lenner R, Asp N-G, Axelsen M,  
et al., Glycaemic index. Scandinavian Journal 
of Nutrition. 2004;48(2):84-94.

8.	 Boers HM, Seijen Ten Hoorn J, Mela DJ. A 
systematic review of the influence of rice 
characteristics and processing methods on 
postprandial glycaemic and insulinaemic 
responses. The British journal of nutrition. 
Oct 14 2015;114(7):1035-1045.

9.	 Narayanan J, Sanjeevi V, Rohini U, Trueman 
P, Viswanathan V. Postprandial glycaemic 
response of foxtail millet dosa in comparison 
to a rice dosa in patients with type 2 diabetes. 
The Indian journal of medical research. Nov 
2016;144(5):712-717.

10.	 Singh B, Singh JP, Kaur A, Singh N. 
Phenolic composition and antioxidant 
potential of grain legume seeds: A review. 
Food research international (Ottawa, Ont.).  
Nov 2017;101:1-16.

11.	 Stamataki NS, Yanni AE, Karathanos VT. 
Non-cereal ingredients for the attenuation 
of glycaemic response to bread: a review 
of the clinical evidence. Food & function. 
2016;7(7):2926-2936.

12.	 Winham DM, Hutchins AM, Thompson 
SV. Glycemic Response to Black Beans 
and Chickpeas as Part of a Rice Meal:  
A Randomized Cross-Over Trial. Nutrients. 
Oct 4 2017;9(10).

13.	 Omage K, Omage SO. Evaluation of the 



638AHMAD, Curr. Res. Nutr Food Sci Jour., Vol. 8(2) 630-639 (2020)

glycemic indices of three commonly eaten 
mixed meals in Okada, Edo State. Food 
science & nutrition. Jan 2018;6(1):220-228.

14.	 Moravek D, Duncan AM, VanderSluis 
LB, et al., Carbohydrate Replacement 
of Rice or Potato with Lentils Reduces 
the Postprandial Glycemic Response in 
Healthy Adults in an Acute, Randomized, 
Crossover Trial. The Journal of nutrition.  
Apr 1 2018;148(4):535-541.

15.	 Lanzerstorfer P, Rechenmacher E, Lugmayr 
O, Stadlbauer V, Höglinger O, Vollmar A. 
Effects of various commercial whole-grain 
breads on postprandial blood glucose 
response and glycemic index in healthy 
subjects. Austin J Clin Med. 2018;5(1):1031.

16.	 George R, Garcia AL, Edwards CA. Glycaemic 
responses of staple South Asian foods alone 
and combined with curried chicken as a mixed 
meal. Journal of human nutrition and dietetics 
: the official journal of the British Dietetic 
Association. Jun 2015;28(3):283-291.

17.	 Quek R, Bi X, Henry CJ. Impact of protein-
rich meals on glycaemic response of rice. 
The British journal of nutrition. Apr 14 
2016;115(7):1194-1201.

18.	 Tan SY, Peh E, Siow PC, Marangoni AG, 
Henry CJ. Effects of the physical-form and 
the degree-of-saturation of oil on postprandial 
plasma triglycerides, glycemia and appetite 
of healthy Chinese adults. Food & function. 
Dec 13 2017;8(12):4433-4440.

19.	 Sun L, Tan KWJ, Lim JZ, Magkos F, Henry 
CJ. Dietary fat and carbohydrate quality have 
independent effects on postprandial glucose 
and lipid responses. European journal of 
nutrition. Feb 2018;57(1):243-250.

20.	 Akilen R, Deljoomanesh N, Hunschede S, 
et al., The effects of potatoes and other 
carbohydrate side dishes consumed with 
meat on food intake, glycemia and satiety 
response in children. Nutrition & diabetes. 
Feb 15 2016;6:e195.

21.	 Kaur B, Ranawana V, Teh AL, Henry CJ. 
The Glycemic Potential of White and Red 
Rice Affected by Oil Type and Time of 
Addition. Journal of food science. Oct 
2015;80(10):H2316-2321.

22.	 Haldar S, Chia SC, Henry CJ. Polyphenol-
rich curry made with mixed spices and 

vegetables increases postprandial plasma 
GLP-1 concentration in a dose-dependent 
manner. European journal of clinical nutrition. 
Feb 2018;72(2):297-300.

23.	 Haldar S, Chia SC, Lee SH, et al.,. Polyphenol-
rich curry made with mixed spices and 
vegetables benefits glucose homeostasis 
in Chinese males (Polyspice Study): a 
dose–response randomized controlled 
crossover trial. European journal of nutrition. 
2019;58(1):301-313.

24.	 Zhu R, Liu M, Han Y, et al., Acute effects 
of non-homogenised and homogenised 
vegetables added to rice-based meals on 
postprandial glycaemic responses and in 
vitro carbohydrate digestion. British Journal 
of Nutrition. 2018;120(9):1023-1033.

25.	 Ballance S, Knutsen SH, Fosvold ØW, 
Fernandez AS, Monro J. Predicting mixed-
meal measured glycaemic index in healthy 
subjects. European journal of nutrition. 
2019;58(7):2657-2667.

26.	 Abbie E, Francois ME, Chang CR, Barry 
JC, Little JP. A low-carbohydrate protein-rich 
bedtime snack to control fasting and nocturnal 
glucose in type 2 diabetes: A randomized trial. 
Clinical Nutrition. 2020/03/13/ 2020.

27.	 Tan SY, Peh E, Lau E, Marangoni AG, 
Henry CJ. Physical Form of Dietary Fat 
Alters Postprandial Substrate Utilization 
and Glycemic Response in Healthy 
Chinese Men. The Journal of nutrition. Jun 
2017;147(6):1138-1144.

28.	 Papakonstantinou E, Papavasiliou K, Maouri 
C, et al., Postprandial glucose response 
after the consumption of three mixed meals 
based on the carbohydrate counting method 
in adults with type 1 diabetes. A randomized 
crossover trial. Clinical nutrition ESPEN. 
2019;31:48-55.

29.	 Kahleova H, Tura A, Klementova M, et al., 
A plant-based meal stimulates incretin and 
insulin secretion more than an energy-and 
macronutrient-matched standard meal in type 
2 diabetes: a randomized crossover study. 
Nutrients. 2019;11(3):486.

30.	 Annunziata G, Jiménez-García M, Capó 
X, et al., Microencapsulation as a tool to 
counteract the typical low bioavailability of 
polyphenols in the management of diabetes. 



639AHMAD, Curr. Res. Nutr Food Sci Jour., Vol. 8(2) 630-639 (2020)

Food and Chemical Toxicology. 2020/05/01/ 
2020;139:111248.

31.	 Storz MA. Reduced Diabetes Medication 
Needs With a Plant-Based Diet. Journal of 
the American College of Nutrition. 2016:1-4.

32.	 Davis B, Jamshed H, Peterson CM, et al.,. An 
Intensive Lifestyle Intervention to Treat Type 
2 Diabetes in the Republic of the Marshall 
Islands: Protocol for a Randomized Controlled 
Trial. Frontiers in nutrition. 2019;6:79.

33.	 Luke DR, Lee KKY, Rausch CW, Cheng 
C. Phase 1 Study of the Pharmacology 
of BTI320 Before High-Glycemic Meals. 
Clinical pharmacology in drug development.  
Jun 5 2018.

34.	 Soong YY, Lim J, Sun L, Henry CJ. Effect 
of co-ingestion of amino acids with rice 
on glycaemic and insulinaemic response. 
The British journal of nutrition. Dec 14 
2015;114(11):1845-1851.

35.	 Wolever TMS, van Klinken BJ, Spruill SE, 
Jenkins AL, Chu Y, Harkness L. Effect of 
serving size and addition of sugar on the 
glycemic response elicited by oatmeal: 
A randomized, cross-over study. Clinical 
nutrition ESPEN. Dec 2016;16:48-54.

36.	 Wolever TM, Jenkins AL, Prudence K, et al., 
Effect of adding oat bran to instant oatmeal 
on glycaemic response in humans–a study to 
establish the minimum effective dose of oat 
β-glucan. Food & function. 2018;9(3):1692-
1700.

37.	 Senadheera SP, Ekanayake S, Wanigatunge 
C. Anti-hyperglycaemic effects of herbal 
porridge made of Scoparia dulcis leaf extract 
in diabetics - a randomized crossover clinical 
trial. BMC complementary and alternative 
medicine. Nov 19 2015;15:410.

38.	 Zurbau A, Noronha J, Khan T, Sievenpiper 
J, Wolever TM. Oat Beta-Glucan and 

Postprandial Blood Glucose Regulation: 
A Systematic Review and Meta-Analysis 
of Acute, Single-Meal Feeding, Controlled 
Trials. Current Developments in Nutrition. 
2020;4(Supplement_2):677-677.

39.	 Wolever TM, Johnson J, Jenkins AL, 
Campbell JC, Ezatagha A, Chu Y. Impact of 
oat processing on glycaemic and insulinaemic 
responses in healthy humans: a randomised 
clinical trial. The British journal of nutrition. 
2019;121(11):1264-1270.

40.	 Zhu R, Fan Z, Dong Y, Liu M, Wang L, Pan H. 
Postprandial Glycaemic Responses of Dried 
Fruit-Containing Meals in Healthy Adults: 
Results from a Randomised Trial. Nutrients. 
May 30 2018;10(6).

41.	 Lubransky A, Monro J, Mishra S, Yu H, 
Haszard JJ, Venn BJ. Postprandial glycaemic, 
hormonal and satiety responses to rice 
and kiwifruit preloads in Chinese adults: 
A randomised controlled crossover trial. 
Nutrients. 2018;10(8):1110.

42.	 Nayeem J, Kamaluddin S, Chowdhury HA, Ali 
L. Technical accuracy of ten self-monitoring 
blood glucose devices commonly used in 
Dhaka City of Bangladesh. international 
journal of diabetes in developing countries. 
7/1/2019 2019;39(3):579-584.

43.	 Ávila F, Jiménez-Aspee F, Cruz N, Gómez 
C, González MA, Ravello N. Additive effect 
of maqui (Aristotelia chilensis) and lemon 
(Citrus x limon) juice in the postprandial 
glycemic responses after the intake of high 
glycemic index meals in healthy men. NFS 
Journal. 2019/12/01/ 2019;17:8-16.

44.	 Hooper J. Beyond Insulin to Carb Ratio-
The Impact of Dietary Fat and Protein on 
Postprandial Glycemia and Implications for 
Mealtime Dosing in Patients with Type 1 
Diabetes. 2019.


