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บทคดัย่อ 
 อุบติัการณ์การเป็นโรคเบาหวานมีแนวโน้มเพ่ิมสูงข้ึนอย่างต่อเน่ืองทัว่โลก และจ านวนผูป่้วยท่ีจะ
ได้รับการวินิจฉัยว่าเป็นโรคเบาหวานในประเทศไทยคาดการณ์ว่าจะเพ่ิมข้ึนเป็นเท่าตวั  ในอีก 15 ปีขา้งหน้า 
นกัวทิยาศาสตร์จึงมุ่งเนน้ใหค้วามสนใจในการคน้ควา้หาทางป้องกนัและลดความเส่ียงของการเป็นโรคเบาหวาน
ดว้ยการผสมผสานการแพทยท์างเลือกเขา้กบัแพทยแ์ผนปัจจุบนั อนัมีพ้ืนฐานมาจากธรรมชาติท่ีเน้นการปรับ
สมดุลจากการรับประทานอาหารและการด ารงชีวิตในชีวิตประจ าวนั ซ่ึงนักวิทยาศาสตร์ได้ค้นพบว่าการ
รับประทานกวัร์กมัช่วยลดระดบัน ้ าตาลในเลือดได ้(Fairchild, Cardiff Metropolitan University, United Kingdom
) นอกจากน้ีนกัวิทยาศาสตร์รุ่นใหม่ยงัคน้พบวา่การรับประทานเมล็ดเชียมีคุณสมบติัช่วยลดระดบัน ้ าตาลในเลือด
ไดเ้ช่นกนั (Lee, University of Toronto, Canada) แต่การศึกษาคุณสมบติัของเมล็ดเชียต่อระดบัน ้ าตาลในเลือดยงั
ไม่แพร่หลายเท่ากับกัวร์กัม ดังนั้ นจุดประสงค์ของงานวิจัยฉบับน้ีจึงมุ่งเน้นเพ่ือเปรียบเทียบผลของการ
รับประทานเมลด็เชียต่อการเปล่ียนแปลงของระดบัน ้ าตาลในเลือด เม่ือเทียบเทียบกบัการรับประทานกวัร์กมั 

ผูเ้ขา้ร่วมโครงการวจิยัน้ีเป็นอาสาสมคัรทั้งส้ิน 21 คน ซ่ึงไม่ไดรั้บการวนิิจฉยัวา่เป็นโรคเบาหวาน โดยมี
ระดบั Fasting Blood Glucose ไม่เกิน 125 มิลลิกรัมต่อเดซิลิตร. อาสาสมคัรถูกแบ่งกลุ่มแบบสุ่ม ออกเป็น 3 กลุ่ม 
กลุ่มละ 7 คน แต่ละกลุ่มได้รับน ้ าตาลกลูโคส 75 กรัมเท่ากัน แต่กลุ่มท่ี 1 ได้รับน ้ าเปล่า ซ่ึงเป็นกลุ่มควบคุม 
ในขณะท่ีกลุ่มท่ี 2 ไดรั้บกวัร์กมั 25 กรัม และกลุ่มท่ี 3 ไดรั้บเมลด็เชีย 25 กรัม อาสาสมคัรทุกคนถูกเจาะเลือดก่อน
และหลงัจากรับประทานอาหารท่ีไดรั้บเป็นเวลา 30 นาที, 60 นาที, 90 นาที และ 120 นาที รวมทั้งส้ิน 5 คร้ัง  

จากผลการศึกษา พบวา่ การรับประทานเมลด็เชียมีผลต่อการเปล่ียนแปลงของระดบัน ้ าตาลในเลือดอยา่ง
ไม่มีนยัส าคญัทางสถิติท่ีค่าความเช่ือมัน่ 95% เม่ือเทียบกบักลุ่มควบคุมและกลุ่มท่ีไดรั้บกวัร์กมั ณ นาทีท่ี 30, 60, 



90 และ 120 หลงัรับประทาน จึงสรุปไดว้า่ การรับประทานเมล็ดเชียไม่มีผลต่อการเปล่ียนแปลงของระดบัน ้ าตาล
ในเลือด 
 

Abstract 
The prevalence of diabetes is rapidly increasing according to recent 

epidemiology.  Researchers have found various natural alternatives that are effective in 

glucose regulation and glycemic control for diabetes treatment and prevention.  One of 

the most widely studied plants with potential properties in blood glucose reduction in 

human is Guar gum (Fairchild, Cardiff Metropolitan University, United Kingdom) . 
There is another plant, chia seed, that also has potential in decreasing blood glucose 

(Lee, University of Toronto, Canada)  but its application in this field still has not been 

widely studied.  The purpose of this study was to compare the effect of chia seed with 

guar gum on postprandial glucose level.  The experiment was conducted in 21 healthy, 

non-diabetic subjects with randomized, double-blind controlled design.  The subjects 

were screened for non-diabetic medical condition (Fasting Blood Glucose ≤125 mg/dL) 
prior to experiment.  Subjects were randomly given glucose solution consisted of 75 

grams of glucose with drinking water, or with guar gum, or with chia seed.  Blood 

glucose samples were collected before intervention and at 30, 60, 90, 120 minutes after 

ingestion. The results of this study was that chia seed did not affect postprandial glucose 

levels at any time points compared to control and guar gum according to one-way 

ANOVA test (p>0.05) .  In conclusion, the consumption of chia seed may not aid in 

postprandial glycemic control. 
 

Keywords: Chia seed / Salvia hispanica / Guar gum / Cyamopsis tetragonolobus / 
OGTT / Non-diabetes 

 

Introduction 
 Due to the rise of globalization, Thai people have changed their lifestyle and 

diet towards Western culture. On daily basis, 90% of Thai people had high fat diet, 50% 
eating snacks, 31% drinking soft drinks, 14% having fast food, 11.2% preferring sweet 

dishes and 45.1% eating food cooked at high temperature; i.e. , grilled, deep fried, and 

roasted food (National Statistical Office, 2013). These inappropriate diet, especially high 

consumption of carbohydrates, generates oxidative stress and advanced glycation end 

products (AGEs)  which alters protein structure, changes its bioavailability, as well as 

affects its ability in chemical signaling and their functional reserve.  As a consequence, 

body regulation of homeostasis is imbalanced causing health problems such as 

cardiovascular disease, metabolic syndrome, and diabetes.   
Diabetes is a disease with unusual high blood glucose as body cannot produce 

or utilize insulin which is hormone produced by pancreas.  Improper or untreated 

diabetes can result in cellular damage, cardiovascular disease, retinopathy, and 

neuropathy.  It was predicted to be the seventh cause of death in the world by 2030 

(World Health Organization, 2015) .  In Thailand, diabetes prevalence according to the 



International Diabetes Federation (IDF)  was increased by 7.40% in 2012 compared to 

previous years. Type 2 diabetes is more commonly found than type 1 diabetes as 90% of 

diabetic patients are suffered from type 2 diabetes, raised from 171 million people in 

2000 to 346 million people in 2011 (World Health Organization, 2006; 2011).  
Nowadays lifestyle of people in general is more occupied by their work, 

striking to survive and to live the more convenient life in this world of competition. As 

a result, people have overlooked and forgotten to take care of their health which 

increase risk factors of type 2 diabetes; including being overweight or obese, physical 

inactivity, and having diet with high fat, high sugar and low fiber diet.  
Type 2 diabetic patients have experienced negative effects on well-being not 

only physically, but also mentally and financially as for the long- term medication 

throughout their lifetime.  Therefore, natural remedy together with lifestyle change and 

diet management have become another option alongside with conventional medicine in 

preventing or delaying the onset and decreasing mortality rate of type 2 diabetes (Sluik, 

2014).  

Increasing dietary fiber and unsaturated fatty acid consumption from natural 

sources improved glucose homeostasis, insulin sensitivity, and reduce blood glucose in 

diabetic patients (Weickert, 2005; Bodinham, 2012; Wirström , 2013). Guar gum is one 

of the dietary fiber that has been widely used in scientific researches for glucose 

regulation (Blackburn, 1984; Torsdottir, 1989; Fairchild, 1996; Sierra, 2001; Dall’Alba, 

2013). Moreover, Salvia hispanica L. (chia seed), which composes of both dietary fiber 

and unsaturated fatty acid, has been clinically studied regarding to its effect on the 

reduction of blood glucose (Lee, 2009; Choleva, 2011; Sung, 2015) .  These two natural 

alternatives have potential health benefits not only in promoting better blood glucose 

regulation, but also in preventing the incidence of type 2 diabetes.  However, effects of 

these two natural sources on blood glucose control have never been clinically studied 

in comparison. 
Consequently, in order to improve existing medication and develop new 

effective treatments, this study aimed to determine the comparative effects of guar gum 

and chia seed by co-ingestion with meal on blood glucose level in healthy, non-diabetic 

Thai subjects. 
 

Objective 
The objective of this study was to compare the effects between guar gum and 

chia seed on postprandial glycemic levels. 
 

Scope of Study 
This study aimed to evaluate the effects of guar gum and chia seed, as well as 

compare their influences on postprandial blood glucose levels in healthy, non-diabetic 

21 volunteers aged between 20-45 years at local medical station in Nongno Village, 

Muang District, Saraburi, Thailand. The duration period of this study was one and a half 

month from February 2016 to April 2016. 



After fasting blood glucose was measured, each subject was randomly 

assigned to consume glucose solution (30% weight; 75 grams of glucose in 250 ml of 

water)  with or without intervention which were either 25 grams of guar gum or of chia 

seed.  Then postprandial blood glucose levels were measured at 30, 60, 90, and 120 

minutes as a total measurement of 5 times.  
The purpose of this study was to identify treatment to the existing medications 

in prevention or delay of diabetes incidence, and alleviation of its symptoms. 
 

Literature Review 
 Type 2 Diabetes mellitus is a chronic disease that is characterized by 

abnormally high level of blood glucose due to the impaired pancreatic secretion of 

insulin and insulin resistance. It can be diagnosed using Fasting Plasma Blood Glucose 

test, glycated hemoglobin (HbA1c) test, Oral Glucose Tolerance Test (OGTT) , and 

Urine Glucose Test.  Patients diagnosed with diabetes have blood glucose level higher 

than 125 mg/dL.  
 Oral Glucose Tolerance Test is the monitoring of how body reacts to glucose 

by comparing blood glucose levels before ingestion of 75 grams of glucose and at every 

15-30 minutes after administration until reaching 2-hour period in total.  Blood glucose 

sample that are collected after meal ingestion is called postprandial glucose. 
Postprandial glucose level from 7.8 to 11.1 mmol/L indicates the sign of impaired 

glucose tolerance, while postprandial glycemic level more than 11. 1 mmol/ L is 

diagnosed as diabetes.  
 As the prevalence of diabetes has been rising rapidly and modern treatment 

such as oral drugs and insulin injection cause unwanted side effects, researchers have 

discovered natural method of prevention and treatment of diabetes.  One of the plants 

that have potential effect on blood glucose reduction is guar gum.  Guar gum is 

endosperm of guar beans, milled to produce off-white powder.  It is water soluble fiber 

with low glycemic index.  It was claimed to reduce postprandial glucose levels at 60 

minutes after ingestion in healthy subjects who took 50 grams of glucose with 6.3 grams 

of guar gum by slowing glucose absorption in small intestine (Dall’Alba, 2013).  
 There is also another natural alternative apart from guar gum that was newly 

discovered its influence on blood glucose which is chia seed.  Chia seed is flowering 

plant in mint family, originally found in South America.  It is known as ‘The Running 

Food’  as it was used by the ancient warriors and runners to keep their body hydrated 

and energized. It was scientifically claimed to be able to increase plasma alpha-linolenic 

acid (ALA)  level, and reduce postprandial glucose levels and triglycerides in subjects 

who took 24 grams of chia seed incorporated with meal consisting of 50 grams of 

glucose (Vuksan, 2010). 
 Although there were several researches monitoring the effect of these food 

nutrients on blood glucose levels and other metabolic factors, still there was none of 

them studying the comparative effect of chia seed and guar gum on postprandial glucose 



levels.  Therefore, this study aimed to find out which one of them has better effects in 

reducing postprandial plasma glycemic levels in healthy, non-diabetic subjects.  
 

Materials and Method 
 The experimental design of this study was randomized, double- blinded 

controlled of 21 healthy subjects.  Prior to the clinical trial, the participants were 

screened according to non-diabetic status (fasting Blood Sugar ≤ 125 mg/dL) .  Subjects 

were randomly given glucose solution consisted of 75 grams of glucose with drinking 

water as control, or with 25 grams of guar gum, or with 25 grams of chia seed. Capillary 

blood samples from the participants were collected by finger pricking with single-use 

lancets and a portable glucose-monitoring device for blood glucose measurement before 

ingestion and before and at 30, 60, 90, 120 minutes after intervention as a total 

measurement of 5 times (t=0, 30, 60, 90, 120). 
 For statistical analysis, the comparison of postprandial glucose levels within 

group at different time point were analyzed by repeated measure ANOVA and among 

three groups at same time of determination were analyzed by one-way ANOVA test. 
The results were presented as means ± SD with a statistical significance level defined 

as p < 0.05.  
 

Results  
 The postprandial glucose levels of Control group, Guar gum group, and Chia 

seed group were measured at several time points and statistically analyzed within each 

group at different time points using one-way ANOVA as shown in Table 1-3. 
 

Table 1 Blood glucose levels of subjects taking glucose with drinking water (control) 
before (t=0)  and 30 minutes (t=30) , 60 minutes (t=60) , 90 minutes (t=90) , 120 minutes 

(t=120) after ingestion 

Time 

Blood Glucose 

Levels (mg/dL) Time 

Blood Glucose 

Levels (mg/dL) df p-value 

x SD x SD 

t=0 84.71 7.32 t=30 161.29 16.53 6 <0.001* 
   t=60 154.43 25.29 6 <0.001* 
   t=90 137.43 22.28 6 <0.001* 
   t=120 121.43 26.53 6   0.011* 
t=30 161.29 16.53 t=60 154.43 25.29 6 0.464 

   t=90 137.43 22.28 6 0.065 

   t=120 121.43 26.53 6   0.029* 
t=60 154.43 25.29 t=90 137.43 22.28 6 0.114 

   t=120 121.43 26.53 6   0.038* 
t=90 137.43 22.28 t=120 121.43 26.53 6   0.020* 

* : significant difference at p = 0.05 



 After 120 minutes, blood glucose levels of subjects who consumed glucose 

with drinking water were shown in Table 1.  By comparing with before ingestion (t=0) , 
the postprandial glucose levels of subjects in this group at 30, 60, 90, and 120 minutes 

were significantly reduced according to one-way ANOVA test (p<0.05). 
 

Table 2 Blood glucose levels of subjects taking glucose with guar gum before (t=0) and 

30 minutes ( t=30) , 60 minutes ( t=60) , 90 minutes ( t=90) , 120 minutes ( t=120)  after 

ingestion 

Time 

Blood Glucose 

Levels (mg/dL) Time 

Blood Glucose 

Levels (mg/dL) df p-value 

x SD x SD 

t=0 83.57 4.61 t=30 149.14 16.51 6 <0.001* 
   t=60 182.57 27.54 6 <0.001* 
   t=90 184.29 27.41 6 <0.001* 
   t=120 151.71 24.30 6 <0.001* 
t=30 149.14 16.51 t=60 182.57 27.54 6 <0.001* 
   t=90 184.29 27.41 6   0.002* 
   t=120 151.71 24.30 6 0.692 

t=60 182.57 27.54 t=90 184.29 27.41 6 0.814 

   t=120 151.71 24.30 6   0.014* 
t=90 184.29 27.41 t=120 151.71 24.30 6 <0.001* 

* : significant difference at p = 0.05 

 

Blood glucose levels of subjects consuming glucose with guar gum were 

analyzed as shown in Table 2. It was seen that the postprandial glucose levels at 30, 60, 

90, and 120 minutes after administration compared to those measured before taking 

solution were significantly decreased according to one-way ANOVA test (p<0.05).  
 

According to Table 3, it appeared that postprandial glucose levels of subjects 

who ingested glucose with chia seed at 30, 60, 90, and 120 minutes after consuming 

were significantly lower compared to blood glucose levels measured before ingestion. 
The comparison was analyzed using one-way ANOVA test (p<0.05).  
 

 

 

 

 

 

 

 

 



Table 3 Blood glucose levels of subjects taking glucose with chia seed before (t=0) and 

30 minutes ( t=30) , 60 minutes ( t=60) , 90 minutes ( t=90) , 120 minutes ( t=120)  after 

ingestion 

Time 

Blood Glucose 

Levels (mg/dL) Time 

Blood Glucose 

Levels (mg/dL) df p-value 

x SD x SD 

t=0 87.29 6.87 t=30 148.29 13.45 6 <0.001* 
   t=60 161.14 25.08 6 <0.001* 
   t=90 147.57 28.56 6 <0.001* 
   t=120 119.86 27.78 6   0.027* 
t=30 148.29 13.45 t=60 161.14 25.08 6   0.044* 
   t=90 147.57 28.56 6 0.929 

   t=120 119.86 27.78 6   0.026* 
t=60 161.14 25.08 t=90 147.57 28.56 6 0.082 

   t=120 119.86 27.78 6   0.007* 
t=90 147.57 28.56 t=120 119.86 27.78 6   0.003* 

* : significant difference at p = 0.05 

 

The comparison of postprandial glucose levels of Control group, Guar gum 

group, and Chia seed group were analyzed at each time points using one-way ANOVA 

as shown in Table 4-8. 
 

Table 4 Postprandial glucose levels among subjects before taking glucose with 

drinking water (control), guar gum, and chia seed (t=0) 

Group 

Blood Glucose 

Levels (mg/dL) Group 

Blood Glucose 

Levels (mg/dL) df p-value 

x SD x SD   

Control 84.71 2.77 Guar gum 83.57 1.74 6 0.727A 

   Chia seed 87.29 2.60 6 0.614A 

Guar gum 83.57 1.74 Chia seed 87.29 2.60 6 0.174A 
A : p-value from one-way ANOVA 

 

Before taking glucose with intervention, it was appeared that there was no 

significant difference in blood glucose levels among subjects taking drinking water 

(control), guar gum, and chia seed based on one-way ANOVA test at p<0.05 (Table 4). 
 

After taking intervention for 30 minutes, subjects taking guar gum and chia 

seed had lower blood glucose levels compared to control.  However, there was no 

statistically significant difference on postprandial glucose levels among three groups 

according to one-way ANOVA test at p<0.05 (Table 5). 
 



Table 5 Postprandial glucose levels among subjects after taking glucose with drinking 

water (control), guar gum, and chia seed for 30 minutes (t=30) 

Group 

Blood Glucose 

Levels (mg/dL) Group 
Blood Glucose 

Levels (mg/dL) df p-value 

x SD  x SD   

Control 161.29 6.25 Guar gum 149.14 6.24 6 0.271A 

   Chia seed 148.29 5.08 6 0.218A 

Guar gum 149.14 6.24 Chia seed 148.29 5.08 6 0.933A 
A : p-value from one-way ANOVA 

 

Blood glucose level of control group at 60 minutes decreased but postprandial 

glucose levels of Guar gum group and Chia seed group slightly rose and higher, 

compared to control group.  Still, there was no statistically significant difference on 

postprandial glucose levels among three groups according to one-way ANOVA test at 

p<0.05 (Table 6). 
 

Table 6 Postprandial glucose levels among subjects after taking glucose with drinking 

water (control), guar gum, and chia seed for 60 minutes (t=60) 

Group 

Blood Glucose 

Levels (mg/dL) Group 

Blood Glucose 

Levels (mg/dL) df p-value 

x SD x SD 

Control 154.43  9.56 Guar gum 182.57 10.41 6 0.098A 

   Chia seed 161.14  9.48 6 0.682A 

Guar gum 182.57 10.41 Chia seed 161.14  9.48 6 0.225A 
A : p-value from one-way ANOVA 

 

Table 7 Postprandial glucose levels among subjects after taking glucose with drinking 

water (control), guar gum, and chia seed for 90 minutes (t=90) 

Group 

Blood Glucose 

Levels (mg/dL) Group 

Blood Glucose 

Levels (mg/dL) df p-value 

x SD x SD 

Control 137.43 8.42 Guar gum 184.29 10.36 6 0.016*A 

   Chia seed 147.57 10.80 6 0.254A 

Guar gum 184.29 10.36 Chia seed 147.57 10.80 6 0.094A 
A : p-value from one-way ANOVA 

 * : significant difference at p < 0.05 

  

At 90 minutes, blood glucose level of control group continued to drop slightly 

while the postprandial glucose level of Chia seed group started to fall gradually. 
However, postprandial blood glucose level of Guar gum group still rose to its peak.  At 

this point, the difference of average postprandial glycemic levels between control group 

and Guar gum group was statistically significant (p = 0.016), but the differences were 



subtle between control group compared to Chia seed group, and Guar gum group 

compared to Chia seed group based on one-way ANOVA test at p<0.05 (Table 7). 
 

Table 8 Postprandial glucose levels among subjects after taking glucose with drinking 

water (control), guar gum, and chia seed for 120 minutes (t=120) 

Group 

Blood Glucose 

Levels (mg/dL) Group 

Blood Glucose 

Levels (mg/dL) df p-value 

x SD x SD 

Control 121.43 10.03 Guar gum 151.71   9.19 6 0.067A 

   Chia seed 119.86 10.50 6 0.900A 

Guar gum 151.71  9.19 Chia seed 119.86 10.50 6 0.147A 
A : p-value from one-way ANOVA 

 

Blood glucose level of Guar gum group began to fall at 120 minutes which was 

more than control group and Chia seed group.  The postprandial blood glucose level of 

subjects who took chia seed at t=120 was continually decreased, shown to be lower than 

the postprandial glycemic level of subjects taking drinking water. However, it appeared 

that there was no statistically significant difference among three groups based on         

one-way ANOVA test at p<0.05 (Table 8). 
 

The postprandial glucose levels of control group, Guar gum group, and Chia 

seed group at several determination points of time were illustrated in Figure 1.  The 

significant difference was found at 90 minutes after taking intervention between 

subjects who took drinking water (control) and subjects who took guar gum. 
 

  
     * : significant difference at p = 0.016 between control group and Guar gum group 

 

Figure 1 Postprandial glucose levels at time of determination 
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Discussion 
 The results of this study differed from those reported by Fairchild (1995) who 

claimed that there was significant reduction in postprandial glucose levels at 60 minutes 

in subjects ingesting 50 grams of glucose incorporated with 6.3 grams of guar gum 

compared to drinking water as control (Fairchild, 1995) . Moreover, the results of this 

clinical trial also differed from those found by Lee (2009) who observed the significant 

decrease in postprandial glycemic levels at 60 minutes in subjects taking 24 grams of 

chia seed baked into white bread which corresponded to 50 grams of glucose in total 

(Lee, 2009) . In those studies, researchers conducted experiments using 50 grams of 

glucose as the researchers claimed that it was manageable amount of glucose for a 

healthy young person, while 75 grams of glucose was used in this study based on 

regulations of Oral Glucose Tolerance Test which was probably too high for the guar 

gum and chia seed (Vuksan, 2010) to cope with and leading to an insignificant effect of 

postprandial glucose levels compared to control.  
However, this study indicated similar results regarding to chia seed as those 

reported by Nieman (2012) who claimed that there was no significant effects on blood 

glucose levels in subjects who took 25 grams of chia seed per day for 10 weeks as the 

subjects kept their normal diet (Nieman, 2012), and those reported by Sung (2015) who 

indicated that blood glucose levels of subjects taking 87 grams of chia seed per day for 

5 weeks with their normal diet were not significantly affected (Sung, 2015).  
Lastly, in this study, there was significant difference in blood glucose of guar 

gum group compared to control at 90 minutes in which guar gum group had higher 

blood glucose level. It might be due to hidden implication involved with other metabolic 

factors; including, high cholesterol, high levels of triglyceride, family history that also 

influence on blood glucose and body glucose regulation.  Therefore, I recommend 

considering these factors in recruitment criteria. 
 

Conclusion 
 The consumption of chia seed incorporated with meal did not affect 

postprandial glycemic levels in healthy, non-diabetic subjects.  
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