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Abstract: Aim: Our previous study demonstrated that the ingestion of fructose with fat exacerbated and delayed postprandial 

lipid metabolism (J Atheroscler Thromb 2013; 20: 591). Herein, we investigated the effect of ingesting a water-soluble dietary 

fiber, resistant maltodextrin (RMD), which has been reported to be effective for ameliorating postprandial glycemia and 

lipidemia, on fructose-induced postprandial hyperlipidemia in healthy young women. Methods: Healthy young Japanese women 

with apolipoprotein E3/3 phenotype were enrolled. They underwent 4 test trials in a randomized crossover design: fat cream 

(0.35 g/kg of fat; F trial), fat cream with RMD (5 g; FR trial), fat cream with fructose (0.5 g/kg; FFr trial), and fat cream with 

fructose and RMD (FFrR trial). Blood samples were taken before (0) and at 0.5, 1, 2, 4, and 6 h after ingestion. Results: The 

serum glucose and insulin concentrations peaked at 0.5 h in the FFr and FFrR trials, and no difference was observed between 

these trials. There was no increase in glucose concentration in the F or FR trials. The serum triglyceride and apolipoprotein B48 

concentrations peaked at 4 h in all trials. In the F and FR trials (but not in the FFr and FFrR trials), the serum triglyceride 

concentration returned to the fasting level at 6 h. In all trials, the apolipoprotein B48 concentration did not return to baseline at 6 

h. Conclusion: Co-ingestion of RMD did not significantly inhibit fructose-induced postprandial hyperlipidemia. 
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1. Introduction 

In our previous study, the postprandial lipidemia 

following the ingestion of fructose (0.5 g/kg body mass) in 

combination with fat cream (0.35 g/kg as fat) was higher 

than that following the ingestion of glucose [1]. The 

ingestion of a high-fructose syrup-containing beverage in 

combination with fat cream also delayed and exacerbated 

both exogenous and endogenous lipoprotein metabolism, 

and the ratio of fructose to glucose contained in the beverage 

was a key factor in the metabolic disturbance when the sugar 

load was equicaloric [2]. Practically, the ingestion of cola (a 

high-fructose beverage) in combination with a hamburger (a 

high-fat diet) was shown to delay postprandial lipidemia 

compared to the ingestion of a hamburger only, indicating 

that the fructose contained in the cola delayed and 

exacerbated postprandial lipidemia [3, 4]. We also showed 

that smaller amounts of fructose are enough to exacerbate 

postprandial lipidemia in Japanese women compared to 

American women [5], suggesting that this problem may be 

more serious for Japanese people. 

Resistant maltodextrin (RMD), a palatable, low-viscous, 

soluble fiber, has a three-dimensional tree structure, in 

which 1→4, 1→6, 1→3, and 1→2 glycosidic bonds are 

formed during its manufacture. In maltodextrin, in contrast, 

the 1→4 glycosidic bond is predominant, and low 

percentage of the 1→6 glycosidic bond is present [6]. 

Soluble dietary fibers such as RMD, inulin, and 

oligofructosaccharide have been shown to have diverse 

health benefits in the gastrointestinal tract. Colonic bacteria 

ferment resistant starch and non-starch polysaccharides, 

which are major components of dietary fiber, to short-chain 

fatty acids (SCFA), mainly acetate, propionate, and 
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butyrate. SCFA stimulate colonic blood flow and fluid and 

electrolyte uptake. Butyrate is a preferred substrate for 

colonocytes, and it appears to promote a normal phenotype 

in these cells. SCFA also keep the pH in the colonic lumen 

low. At a lower pH 6, bile acids are largely protonated and 

insoluble, and are not taken up by colonocytes [7], and the 

conversion of primary to secondary bile acids by bacteria is 

inhibited [8]. In healthy subjects, RMD has been shown to 

improve colonic motility, fecal characteristics and 

probiotic (Bifidobacterium) population [9]. 

In carbohydrate metabolism, RMD is reported to attenuate 

both postprandial glycemic and insulinemic responses [10]. In 

lipid metabolism, RMD is also reported to attenuate the 

response of triglyceride (TG) to ingested fat. In healthy 

subjects, RMD (5 or 10 g) suppressed the postprandial 

lipidemia induced by a high-fat meal containing 50 g fat [11]. 

It was also reported that RMD suppresses the intestinal 

absorption of lipids by decreasing their micellar solubility and 

by decreasing the diffusion rate of bile salt micelles [12]. 

However, RMD did not inhibit lipase activity [13]. 

Interestingly, RMD suppressed the postprandial rise in blood 

glucose and insulin levels when consumed with a 

high-carbohydrate diet, and when it was consumed with a 

high-fat diet, RMD decreased the rise in the postprandial TG 

and insulin levels [14]. Postprandial insulin secretion was 

decreased by RMD in both high-carbohydrate and high-fat 

diets.  

In a longer-term study of healthy subjects, the 

administration of RMD (5 g) for 10 days suppressed lipid 

absorption and promoted the excretion of lipid into feces 

probably by delaying the release of fatty acids from micelles 

in the lipid absorption process [13]. The 8-week 

administration of RMD (10 g) to women with type 2 diabetes 

decreased the values of fasting insulin, the homeostasis model 

assessment for insulin resistance (HOMA-IR), interleukin-6, 

tumor necrosis factor-α, malondialdehyde, and endotoxin [15]. 

Subjects with metabolic syndrome who took RMD (9 g) at 

every mealtime for 12 weeks showed decreased values of 

waist circumference, visceral fat area, fasting blood glucose, 

HOMA-IR, and serum TG [16]. 

However, to the best of our knowledge, no studies have 

examined the effects of RMD on fructose-induced 

postprandial hyperlipidemia. We therefore examined the 

effects of RMD, which has been reported to be effective in 

ameliorating postprandial glycemia and lipidemia, on 

fructose-induced postprandial hyperlipidemia in healthy 

young Japanese women. We examined this cohort of women 

because in the US the highest consumers of high-fructose 

syrup and sucrose are adolescents and young adults, and in 

Japan the ingestion of fast food has been reported to be higher 

among university students than high school students [17]. 

Although young women are rather resistant to lipid and 

lipoprotein disturbances, the postprandial TG levels in 

initially healthy women were reported to be associated with 

incident cardiovascular events (independent of the levels of 

other lipids) [18]. 

2. Methods 

2.1. Subjects 

Eleven young Japanese women with normal ovarian 

cycles and apolipoprotein E phenotype 3/3 were enrolled as 

participants. All subjects were nonsmokers, had no 

apparent acute or chronic illnesses, and were not taking any 

medications or dietary supplements. This study was 

approved by the Institutional Review Board of the 

Sugiyama Jogakuen University School of Life Studies (No. 

2016-27). The participants provided written informed 

consent to participate. The procedures were conducted in 

accordance with the Helsinki Declaration of 1975 as 

revised in 1983. 

2.2. Anthropometric and Body Composition Measurement 

Body mass and height were measured according to standard 

methods. The waist circumference was assessed as the 

abdominal girth at the level of the umbilicus, and the hip 

circumference was measured at the level of greater trochanters. 

The waist-to-hip (W/H) ratio was calculated. Body 

composition, including the visceral fat area (VFA), was 

analyzed using an eight-polar bioelectrical impedance method 

(InBody720, Biospace, Tokyo, Japan). 

2.3. Experimental Design 

The subjects abstained from consuming caffeine or alcohol 

during the day before the experiment. Each subject was 

studied on 4 occasions in a randomized single-blinded 

crossover design, and they ingested one of the following 4 

beverages after a 12-h overnight fast: fat cream (F trial), fat 

cream with RMD (FR trial), fat cream with fructose (FFr trial), 

and fat cream with fructose and RMD (FFrR trial). We 

purchased fat cream (OFTT cream™) from Jomo (Takasaki, 

Japan), and the subjects ingested 1 g/kg body mass (0.35 g/kg 

as fat) as described [19]. Fructose was ingested as 0.5 g/kg 

body mass. The fructose was dissolved in distilled water and 

provided as a 10% (w/v) solution. In the F trial, the subjects 

ingested same amount of water. We purchased the fructose 

from Kanto Chemical (Tokyo). RMD was provided by 

Matsutani Chemistry (Itami, Japan). Venous blood samples 

were obtained before ingestion (0 h) and at 0.5, 1, 2, 4, and 6 h 

after ingestion. During the test, the subjects avoided exercise 

and eating, but had free access to water after 1 h. All blood 

samples were collected while the subjects were in a supine 

position. There was a 4-week interval between the trial days to 

minimize the confounding effects of the menstrual status on 

lipid metabolism. 

2.4. Biochemical Analysis 

The serum samples were immediately refrigerated at 4°C or 

frozen at −80°C until analysis. The serum glucose level was 

measured using a mutarotase-glucose oxidase method (Wako, 

Osaka, Japan). The serum fructose was enzymatically 

measured (Bioassay Systems, Hayward, CA, USA). The 

serum insulin was measured using a chemiluminescent 
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enzyme immunoassay (Fujirebio, Tokyo). Insulin resistance 

was evaluated according to HOMA-IR [20]. The hemoglobin 

A1c (HbA1c) level was measured using a latex agglutination 

method (Fujirebio) and expressed as the National 

Glycohemoglobin Standardization Program (NGSP) value. 

The levels of free fatty acids (FFA) (Eiken Chemical, Tokyo) 

and lactate (Kyowa Medex, Tokyo) were measured 

enzymatically. For the assay of lactate, blood was 

immediately deproteinized. The levels of total ketone bodies 

(TKB), β-hydroxybutyrate (βHB), and acetoacetate (AA) 

were measured using an enzymatic cycling method (Kainos, 

Tokyo). The level of total cholesterol (TC) was measured 

enzymatically (Sysmex, Kobe, Japan). The level of 

high-density lipoprotein-cholesterol (HDL-C) was measured 

by a direct method (Fujirebio), and we calculated the level of 

low-density lipoprotein-cholesterol (LDL-C) by using the 

Friedewald formula. The level of TG was enzymatically 

measured (Sekisui Medical, Tokyo). The level of remnant 

lipoprotein-cholesterol (RLP-C) was measured using a 

homogeneous assay (MetaboLead RemL-C
TM

, Kyowa Medex, 

Tokyo). The level of apolipoprotein (apo) B was measured by 

an immunoturbidimetric method (Sekisui Medical). The level 

of apoB48 was measured by chemiluminescent enzyme 

immunoassay (Fujirebio). The concentration of apoB100 was 

calculated by subtracting the value of apoB48 from the value 

of apoB [13]. The apoE phenotype was measured using the 

isometric electrophoresis method (Phenotyping ApoE IEF 

System™, Joko, Tokyo).  

2.5. Quantification of Postprandial Metabolism 

The postprandial changes in the concentrations of glucose, 

fructose, insulin, TG, RLP-C, apoB100, and apoB48 were 

calculated as the difference from the baseline mean value (as 0 

at 0 h) and are shown as ∆glucose, ∆fructose, ∆insulin, ∆TG, 

∆RLP-C, ∆apoB100, and ∆apoB48, respectively. We 

quantified the postprandial metabolism by calculating the 

incremental area under the curve (∆AUC), which was defined 

as the difference between the AUC determined by the 

trapezoidal method and the area below the baseline (0 h) from 

0 to 6 h, as described [1]. 

2.6. Statistics 

We used SPSS ver. 19 software (IBM, Tokyo) for all the 

statistical analyses. Normal distribution of data was verified 

using the Shapiro-Wilk test for skewness and kurtosis of 

distribution. Non-normally distributed data were met for 

normal distribution when logarithmically transformed, and 

analyzed using parametric statistics. The data are presented as 

the mean ± SEM. We analyzed the differences in the time 

course compared with the fasting values by performing a 

repeated measures analysis of variance (ANOVA), followed 

by the Dunnett test. The measured value differences at each 

time point in the 4 trials were assessed by a repeated measures 

ANOVA followed by the Bonferroni test. For all data, p<0.05 

was considered statistically significant. 

3. Results 

The physical characteristics and fasting blood chemical 

data of the subjects are summarized in Table 1. There were no 

significant differences in any of these data among the 4 trials 

(data not shown). The fasting and postprandial chemical data 

of glucose, fructose, insulin, lactate, and FFA in the 4 trials are 

presented in Table 2, and those of TG, RLP-C, apoB48, and 

apoB100 are presented in Table 3. The time courses of 

∆glucose, ∆insulin, and ∆fructose are shown in Figure 1, and 

those of ∆TG, ∆RLP-C, ∆apoB48, and ∆apoB100 are shown 

in Figure 2. 

Table 1. Anthropometric and clinical characteristics of the subjects. 

Age (years) 21.2 ± 0.3 

Height (cm) 158.4 ± 1.9 

Mass (kg) 52.6 ± 1.9 

BMI (kg/m²) 20.9 ± 0.5 

Waist (cm) 69.4 ± 2.2 

Hip (cm) 90.8 ± 1.9 

W/H 0.76 ± 0.02 

VFA (cm²) 29.8 ± 4.9 

SBP (mmHg) 108.8 ± 1.7 

DBP (mmHg) 67.2 ± 2.5 

PR (beats/min) 73.9 ± 3.5 

HbA1c (%) 5.2 ± 0.1 

HOMA-IR 1.6 ± 0.2 

TC (mg/dL) 148.3 ± 5.7 

HDL-C (mg/dL) 55.0 ± 1.7 

LDL-C (mg/dL) 64.8 ± 3.0 

SBP: systolic blood pressure, DBP: diastolic blood pressure, PR: pulse rate 

3.1. Glucose, Insulin, Fructose, Lactate, FFA, and Ketone 

Bodies 

In the FFr and FFrR trials, serum glucose concentration 

peaked at 0.5 h, and returned to baseline at 1 h (Figure 1A). In 

the F and FR trials, the glucose concentration did not rise 

significantly during the experiment. The serum insulin 

concentration peaked at 0.5 h in all 4 trials (Figure 1B) and 

returned to baseline at 1 h in the F and FR trials and at 4 h in 

the FFr and FFrR trials. The ∆AUC values in glucose and 

insulin in the FFr and FFrR trials were larger compared to the 

F and FR trials (data not shown). 

The serum fructose concentration peaked at 0.5 h in the FFr 

trial and at 1 h in the FFrR trial, and returned to baseline at 4 h 

in both trials (Figure 1C). In the F and FR trials, the fructose 

concentration did not change during the experiment.  

The concentration of lactate increased at 1 h in the FFr and 

FFrR trials. However, in the F and FR trials, no significant 

rise was observed. The serum FFA concentration was 

decreased at 1 and 2 h compared to each fasting level in the 

FFr and FFrR trials. In the F and FR trials, no decrease was 

observed. Thereafter, the concentration of FFA increased 

toward the end of the experiment in all trials.  

In the F and FR trials, the serum TKB concentration 

increased at 1 h, and further increased toward 6 h. In the FFr 

and FFrR trials, TKB increased at 4 and 6 h. βHB and AA 

concentrations showed similar patterns. (Data not shown) 
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Table 2. Fasting and postprandial concentrations of glucose, fructose, insulin, lactate, and FFA. 

Time (h) 0 0.5 1 2 4 6 

Glucose 

(mg/dL) 

F 86.4±1.9 81.1±2.6* 80.6±2.7* 84.5±1.8 82.8±2.1 80.2±2.3* 

FR 84.7±2.1 84.6±2.1 80.7±1.8 84.2±2.3 79.6±2.4* 75.8±2.3* 

FFr 83.8±1.7 92.9±3.0* 86.0±2.9 85.2±1.3 85.5±1.7 82.7±1.1 

FFrR 86.6±1.2 96.3±1.8* 91.0±2.1 87.8±1.9 84.0±1.9 82.6±1.3 

Fructose 

(mg/dL) 

F 0.22±0.08 0.22±0.09 0.22±0.08 0.22±0.09 0.10±0.04 0.09±0.05 

FR 0.09±0.06 0.46±0.40 0.27±0.19 0.16±0.11 0.12±0.07 0.11±0.05 

FFr 0.19±0.06 5.43±0.62* 4.93±0.58* 1.42±0.26* 0.10±0.06 0.08±0.03 

FFrR 0.14±0.06 4.59±0.66* 4.67±0.74* 1.79±0.21* 0.10±0.05 0.13±0.06 

Insulin 

(µU/mL) 

F 7.5±1.0 10.5±1.6* 9.3±1.4* 6.4±0.8 4.2±0.7* 3.6±0.5* 

FR 6.0±0.6 9.3±1.3* 7.8±0.7 4.9±0.5* 3.0±0.5* 2.5±0.3* 

FFr 7.2±0.8 19.0±2.3* 15.4±1.9* 9.0±0.9* 4.3±0.6 3.7±0.4 

FFrR 7.2±0.6 18.8±2.0* 14.2±1.3* 10.3±1.2 4.5±0.4* 3.4±0.3* 

Lactate 

(mg/dL) 

F 9.5±0.6 

 

7.4±0.5 8.7±0.5* 9.3±0.4 8.7±0.3 

FR 8.4±0.8 15.0±1.6 9.2±0.9 7.3±0.5 8.1±0.5 

FFr 9.9±1.1 13.2±1.1* 9.1±0.8 8.7±0.7 7.9±0.6 

FFrR 8.2±0.7 15.4±1.4* 8.0±0.9 7.6±1.1 7.4±0.7 

FFA 

(µmol/L) 

F 426.5±42.6 

 

523.5±103.7 545.4±77.5 738.8±79.0* 886.5±114.9* 

FR 548.8±77.3 610.7±186.3 629.9±114.0 726.3±46.0 883.3±103.0 

FFr 492.5±40.7 201.8±19.9* 258.0±38.7 586.2±36.6 667.7±61.4* 

FFrR 475.1±62.0 201.0±72.1* 181.3±38.5* 596.3±39.0 720.4±60.4* 

*p<0.05 compared to the fasting values. #p<0.05 compared between the trials.  

 

◆: F trial, ●: FR trial, ▲: FFr trial, ×: FFrR trial 

Figure 1. The time courses of glucose, insulin, and fructose. 

3.2. TG, RLP-C, apoB48, and apoB100 

The serum TG concentration peaked at 4 h in all 4 trials 

(Figure 2A). The rise in the TG concentration delayed in the 

FFr trial and especially in the FFrR trial. The peak TG values 

in the FFr and FFrR trials tended to be higher than those of the 

F and FR trials. The TG concentration returned to baseline at 

the end of the experiment in the F and FR trials, but not in the 

FFr and FFrR trials. The RLP-C concentration showed a 

similar pattern. RLP-C returned to baseline at the end of the 

experiment in the F and FR trials, but not in the FFr and FFrR 

trials (Figure 2B). The values at the end of the experiment 

were higher in the with-fructose trials (FFr and FFrR) 

compared to the without-fructose trials (F and FR). The rise in 

the RLP-C concentration was delayed in the FFr and FFrR 

trials compared to the F trial. In the FFr and FFrR trials, the 

∆AUC values for TG and RLP-C were larger (but not 

significantly so) compared to the F and FR trials (data not 

shown). 

apoB48 is the structural protein of exogenous or intestinal 

lipoproteins, namely chylomicron and its remnant, and apoB48 

is an index of the number of exogenous lipoprotein particles. 

apoB100 is the structural protein of endogenous or hepatic 

lipoproteins, namely very low-density lipoprotein (VLDL), 

VLDL remnant, and LDL, and apoB100 is an index of the 

number of endogenous lipoprotein particles. The rise in the 

serum apoB48 concentration was delayed in the FFrR trial 

compared to the F and FR trial (Figure 2C). The peaks in the 

FFr and FFrR trials were higher, but not significantly, than 

those in the F and FR trials. The apoB48 concentration did not 

return to baseline at the end of the experiment in all trials. The 

∆AUC for apoB48 was not significantly different among the 4 

trials (data not shown). The apoB100 concentration increased 

toward the end of the experiment in all 4 trials (Figure 2D). 
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Table 3. Fasting and postprandial concentrations of TG, RLP-C, apoB100, and apoB48. 

Time (h) 0 1 2 4 6 

TG 

(mg/dL) 

F 66.3±14.0 68.4±13.8 78.1±14.4* 81.7±16.3* 67.4±16.6 

FR 62.3±11.7 65.3±11.4 71.0±11.4* 75.9±14.1* 59.2±12.2 

FFr 65.7±8.1 66.1±7.6 74.8±8.2 93.8±13.0* 82.9±11.8* 

FFrR 66.5±8.4 67.7±8.3 71.0±7.7 91.3±10.6* 82.2±11.8* 

RLP-C 

(mg/dL) 

F 3.6±1.0 3.6±0.9 4.3±0.9 4.7±1.1* 4.2±0.6 

FR 3.4±0.9 3.5±0.8 3.9±0.8 4.5±1.0* 3.7±1.0 

FFr 3.4±0.5 3.2±0.5 3.9±0.4 5.3±0.9* 4.9±0.8* 

FFrR 3.9±0.7 3.7±0.6 4.0±0.6 5.8±0.9* 5.5±1.1* 

apoB48 

(mg/L) 

F 1.8±0.3 2.2±0.3 3.3±0.4* 3.6±0.5* 2.9±0.5* 

FR 1.6±0.3 2.0±0.2 3.1±0.3* 3.7±0.6* 2.6±0.4* 

FFr 1.9±0.3 1.9±0.2 3.9±0.5* 4.7±0.7* 3.5±0.4* 

FFrR 1.8±0.4 1.5±0.3 2.6±0.2 5.4±0.8* 3.7±0.6* 

apoB100 

(mg/dL) 

F 63.7±3.5 62.9±3.5 63.3±3.7 63.3±3.7 65.4±3.6* 

FR 63.8±4.6 64.2±4.3 63.2±4.4 64.1±4.2 65.4±4.6 

FFr 65.8±3.6 64.9±3.2 65.0±3.5 64.9±3.5 66.5±3.7 

FFrR 63.2±3.3 62.7±3.4 61.6±3.5 62.4±3.8 63.8±3.9 

*p<0.05 compared to the fasting values. #p<0.05 compared between the trials. 

 

◆: F trial, ●: FR trial, ▲: FFr trial, ×: FFrR trial 

Figure 2. The time courses of TG, RLP-C, apoB48, and apoB100. 

4. Discussion 

RMD has been reported to be effective in ameliorating 

postprandial glycemia and lipidemia. The effects of RMD on 

postprandial lipidemia and glycemia induced by fat and starchy 

food (i.e., consisting of glucose, not fructose) have been studied. 

However, the absorption and metabolism of fructose is 

completely different from those of glucose. In the present study, 

RMD did not significantly inhibit fructose-induced postprandial 

hyperlipidemia in healthy young women. 

Fructose may inhibit the absorption of fat and delay 

postprandial lipidemia [1]. Fructose is rapidly taken up into 

the liver without a feedback mechanism, and it may stimulate 

the synthesis of TG, leading to the formation of VLDL 

particles [21]. Fructose also delays the absorption of 

co-ingested fat and/or chylomicron formation and secretion. 

Chylomicron from the intestine will therefore compete for 

lipoprotein lipase with VLDL secreted from the liver, further 

delaying and exacerbating postprandial lipidemia. 

We observed that the rise in the apoB48 concentration was 

delayed in the presence of RMD, and the peak value tended to 

be higher. The peaks in the presence of fructose (FFr and FFrR) 
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were higher (but not significantly) than those in the absence of 

fructose (F and FR). These results suggest that the absorption of 

fat was delayed by RMD, but RMD did not ameliorate the peak 

or the ∆AUC of apoB48. The ∆AUC of apoB48 was not 

different between the without-fructose trials (F and FR), and 

between the with-fructose trials (FFr and FFrR), indicating that 

RMD did not affect the exogenous lipoprotein clearance. 

The rise in the TG concentration was delayed in the 

with-fructose trials (FFr and especially FFrR) compared to the 

without-fructose trials (F and FR). We have demonstrated that 

fructose delays the clearance of postprandial exogenous and 

endogenous lipoproteins [1]. In the present investigation, TG 

and RLP-C concentrations returned to baseline at 6 h in the 

trials without fructose (F and FR), but not in the trials with 

fructose (FFr and FFrR). RLP-C shows the cholesterol content 

in remnants, particularly in endogenous or hepatic-derived 

TG-rich remnants [22]. Our results show that RMD further 

slows the delayed clearance of postprandial lipoproteins 

induced by fructose. However, the apoB48 concentration did 

not return to baseline at the end of the experiment in any of the 

trials, suggesting that postprandial lipoprotein metabolism did 

not end even 6 h after ingestion, irrespective of the presence or 

absence of fructose and/or RMD. Our results therefore 

indicate that RMD may delay the production/secretion of 

endogenous lipoprotein (namely VLDL) in the postprandial 

phase. 

In the F and FR trials, the insulin levels were slightly but 

significantly increased at 0.5 h without a rise in the glucose 

concentration, probably mediated by incretins. With fructose 

(FFr and FFrR), the glucose concentration peak did not differ 

with or without RMD, but at 4 and 6 h, the glucose 

concentration was slightly lower in the presence of RMD, 

suggesting a possible effect of RMD on glucose 

absorption/metabolism. 

This study has some limitations. The number of subjects 

was relatively small, and the results are largely non-significant. 

The results should thus be interpreted with caution. However, 

irrespective of these shortcomings, further studies are 

warranted. 

5. Conclusion 

Although RMD has been reported to be effective in 

ameliorating postprandial lipidemi and glycemia induced by 

fat and starchy food, it did not significantly inhibit 

fructose-induced postprandial hyperlipidemia in healthy 

young women. 
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