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Nutrients and Dish Intake by Fasting Blood Glucose Level”

Choi, Jihyun®

* Moon, Hyun-Kyung

Department of Food Science and Nutrition, Dankook University, Yongin 448-701, Korea

ABSTRACT

The nutrient intake and association between dish group intake and blood glucose and serum lipid level (TG, cholesterol,
LDL and HDL) was analyzed among 3 groups: 452 subjects in normal blood glucose group (NG: fasting blood glu-
cose < 100 mg/dL and 2 hours postprandial blood glucose < 140 mg/dL), 258 subjects in impaired fasting glucose
group (IFG: fasting blood glucose 100~125 mg/dL and 2 hours postprandial blood glucose = 140 mg/dL) and 101
subjects in diabetic group (DG: fasting blood glucose = 126 mg/dL and 2 hours postprandial blood glucose = 140
mg/dL) . The data were obtained from the 2005 National Health and Nutrition Survey of Korea. The 811 subjects were
adults aged 40~64 without dietary treatment. In nutrients intake, IFG was the highest and DG the lowest in both quan-
tity and quality. DG, especially, had the lowest intake in carbohydrates, fiber, proteins, Ca, P, K, vitamins B1 and C, and
consumed the highest amount of alcohol. In macronutrients distribution ratio, the DG diet showed a lower energy intake
from carbohydrates but higher from fat than the NG diet, while IFG showed a higher energy intake from carbohydrates
and lower intake from fat in supper out of 3 meals and snacks. IFG preferred salt-fermented foods and DG preferred
soups, braised foods and kimchi compared to other groups. NG preferred multi-grain cooked rice and both IFG and DG
preferred plain white cooked rice. Regarding the association between dish group intake and blood glucose, cooked rice,
soups, salt-fermented foods and kimchi were significantly related to blood glucose. In blood lipids, steamed-foods,
beverages and fruits were inversely related to the risk of developing type 2 diabetes, whereas cooked rice, stews, salt-
fer-mented foods, seasoned-fermented foods and seasoned vegetables were directly proportional to the risk of develop-
ing type 2 diabetes and related diseases. Therefore, it is beneficial to avoid rich, salty and fatty foods and heavy alcohol
consumption for controlling blood glucose and blood lipids, while steamed foods, foods rich in fiber (like multigrain
rice) as a staple, and fruits and teas are recommended for preventing or managing type 2 diabetes risks. (Korean J Nutr

2010; 43(5): 463~474)
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Table 1. Baseline characteristics of the study sample in the KNHANES Il

NG IFG DG
Age (yrs) 49.6 +0.3"° 50.4 + 0.4 520+ 0.7°
Sex

Male 185 (40.9)? 158 (61.2) 62 (61.4)

Female 267 (59.1) 100 (38.8) 39 (38.6)
Education

< High school 361 (79.9) 212 (82.2) 85 (84.2)

> College 91 (20.1) 46 (17.8) 16 (15.8)
Income (10,000 won) 254.1 + 9.1 2343 + 8.9 243.1 + 16.4
BMI (kg/m?) 245+ 0.1° 253+ 0.1° 254+ 03°
WC? (cm) 82.9 +0.3° 86.5 + 0.4° 874+ 0.7°
Blood pressure

SBP (mmHg) 120.2 + 0.7° 126.4 + 1.0° 130.1 + 1.7°

DBP (mmHg) 79.2 £ 0.5° 82.3 + 0.6° 832+ 1.1°
FBG® (mg/dL) 88.8 + 0.2° 107.7 + 0.3° 161.1 + 3.7°
2PPBG® (mg/dL) 93.5 + 0.9° 124.1 + 3.9° 2762 + 16.8°
Triglyceride (mg/dL) 138.0 + 5.3° 168.1 = 8.5° 236.9 + 17.5°
Cholesterol (mg/dL) 189.7 + 1.6° 194.7 + 2.0%® 201.5+ 3.7°
LDL (mg/dL) 1203 + 1.4 1212+ 1.9 1213+ 3.3
HDL (mg/dL) 440 + 0.40 425+ 0.5® 409 + 0.8°

1) Mean = SE 2) Number (%)

5) Fasting blood glucose

6) 2 hours postprandial blood glucose

3) Significance by Duncan's multiple range test (p <0.05)  4) Waist circumference
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Table 2. Comparison of nutrients intake by fasting blood glucose level

Nutrients NG IFG DG
Energy (kcal) 2092.4 + 31.1" 20972 + 402 21623 + 700
Protein (g) 808 + 1.7 810 = 22 780 + 3.6
Fat (@) 409 + 1.2 382 + 15 410 + 30
Carbohydrate (g) 3322 + 50 3344 + 68 3248 + 119
Fiber (g) 8.6 + 0207 91 = 03° 80 + 04°
Ash (@) 233 = 0.5% 247 = 0.7° 221 + 09°
Ca (mg) 584.0 + 16.6™ 648.5 + 30.9° 519.9 + 27.8°
P (mg) 1341.1 + 235 13700 + 32.6 1282.1 + 50.2
Fe (mg) 156 + 0.4 160 + 046 143 + 09
Na (mg) 5897.1 + 1552 62539 +219.4 59392 + 288.6
K (mg) 31559 + 62.1% 32620 + 93.7° 29602 =+ 121.2°
Vitamin A (R.E) 8523 + 312 988.7 + 743 8325 + 77.2
Vitamin B, (mg) 131+ 0.03 127 = 0.04 122+ 0.06
Vitamin B, (mg) 121+ 0.03 120+ 0.04 1.5+ 0.05
Niacin (mg) 190 = 04 188 = 0.6 185 = 0.9
Vitamin C (mg) 1186 + 4.4° 131 +  47° 86.6 + 49°
Alcohol (g) 81 + 1.4 15 + 19 237 + 53
1) Mean = SE  2) Significance by Duncan's multiple range test (p <0.05)
Table 3. Comparison of nutrient density by fasting blood glucose level
Nutrients NG IFG DG
Protein (g) 382 + 05" 382 + 0.5° 357 + 09°
Fat (@) 189 =+ 0.4 178 = 05 184 = 09
Carbohydrate (g) 1619 += 1.3° 1621 + 1.9° 1543 + 39°
Fiber (g) 42 + 0.0® 43 + 0.1° 39 = 0.1°
Ash (@) 12 + 01%® 1.7 = 02° 104 + 03°
Ca (mg@) 2838 + 7.0° 3070 +11.4° 2504 + 12.7°
P (mg) 646.1 + 69° 6555 + 8.9° 598.5 + 13.9°
Fe (mg) 75 + 0.1 75 + 02 67 + 03
Na (mg) 28362 =+ 61.5 29670 +81.4 2820.1 +119.2
K (mg) 1528.6 + 22.8° 1563.1 + 33.7° 13930 + 43.7°
Vitamin A (mg) 4138 +14.3 4623 +30.5 390.8 + 33.5
Vitamin B, (mg) 0.62 = 0.01° 0.60 £ 0.01%° 0.56 £ 0.02°
Vitamin B, (mg) 0.57 + 0.1 0.56 = 0.01 0.53+ 001
Niacin (mg) 90 + 0.1 88 + 0.1 85 + 03
Vitamin C (mg) 583 + 23° 543 + 20° 2110 £ 22°

1) Mean = SE  2) Significance by Duncan's multiple range test (p <0.05)
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Fig. 1. Macronutrients distribution ratio of supper. 1) Significance
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Table 4. Comparison of dish group intake by fasting blood glucose level
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(%)

Dish group NG IFG DG Values of Fisher's exact test (p)
Cooked Rice 86.2 88.3 86.7 1.73 (NS)
Breads 2.4 0.8 0.4 9.91 (0.00)
Noodles 8.0 7.2 7.5 0.33 (NS)
Gruels 0.6 1.5 0.4 4.31 (NS)
Soups 37.3 39.7 46.6 8.28 (0.01)
Stews 28.7 29.2 26.2 0.91 (NS)
Steamed foods 6.5 6.3 3.2 4.63 (0.04)
Grilled foods 20.9 20.2 20.4 0.13 (NS)
Pan-fried foods 5.4 6.3 6.5 0.93 (NS)
Stir-fried foods 21.3 19.5 18.6 1.42 (NS)
Braised foods 13.2 10.1 15.1 6.32 (0.04)
Fried foods 3.1 1.1 2.9 9.34 (0.01)
Seasoned vegetable 21.7 24.7 22.9 2.32 (NS)
Salads 21.9 17.7 22.2 5.52 (NS)
Kimchi 75.2 79.0 81.0 6.45 (0.04)
Salt-fermented foods 4.6 7.9 4.7 9.33 (0.01)
Seasoned-fermented foods 7.3 6.8 7.2 0.17 (NS)
Seasonings 17.0 17.7 15.4 0.74 (NS)
Milk & dairy products 23 1.9 1.4 0.72 (NS)
Beverages 6.9 3.4 2.2 18.1 (0.00)
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Table 5. Comparison of cooked rice and soup intake by fasting blood glucose level

(%)

NG IFG DG Values of Fisher's exact test (p)
Cooked rice
Plain white 421 47.6 47.1 5.64 (NS)
Multigrain 51.0 448 47.5 6.43 (0.04)
Others
—Gimbab 2.3 2.9 2.0 0.69 (NS)
—Dupbab 0.9 0.9 0.0 1.97 (NS)
—Fried rice 1.4 1.2 1.6 0.40 (NS)
—Bibimbab 2.1 1.5 1.2 0.93 (NS)
Soups
Soybean paste soup 34.3 37.2 26.1 5.25 (NS)
Seaweed soup 13.0 15.2 15.9 1.26 (NS)
Meat-based soup 20.5 18.2 26.1 3.51 (NS)
Seafood-based soup 12.4 7.4 9.4 5.01 (NS)
Vegetable-based soup 18.7 20.6 18.8 0.47 (NS)
Others 1.0 1.4 3.6 4.39 (NS)
Table 6. Effect of dish group intake on fasting blood glucose and serum lipid level
Glucose G CHOL LDL HDL
Cooked rice 0.067** 0.045* -0.039" —0.040 -0.083*”
Breads —0.041 —0.038 -0.015 0.018 —0.044*
Noodles -0.012 —0.008 0.007 —0.007 0.042*
Gruels 0.017 0.006 0.001 —0.002 0.010
Soups 0.049* 0.011 —0.020 -0.017 —0.036
Stews 0.023 0.066** —0.004 -0.015 —0.042*
Steamed foods —0.041* —0.006 -0.027 —0.046* 0.006
Grilled foods 0.015 -0.010 0.004 0.008 0.024
Pan-fried foods 0.013 —0.004 0.012 0.018 0.013
Stir-fried foods -0.029 -0.010 0.008 0.015 0.006
Braised foods —0.009 0.009 0.001 0.006 —0.027
Fried foods —0.033 —0.023 —0.005 —0.003 -0.011
Seasoned vegetable 0.040 —0.032 0.019 0.044* —0.007
Salads -0.017 -0.012 -0.012 —0.005 0.015
Kimchi 0.044* 0.031 -0.011 —0.034 —0.003
Salt-fermented foods 0.045* 0.020 0.064** 0.060** 0.052
Seasoned-fermented foods —0.003 0.036 0.043* 0.047* —0.039
Seasonings —0.006 0.008 —-0.013 —0.025 —0.008
Milk & dairy products —0.006 —0.037 —0.001 0.017 —0.005
Fruits —0.035 —0.067** 0.000 0.013 0.042*
Alcohols 0.028 0.051* —0.047* —0.038 —0.021
Beverages —0.083* —0.069** —0.053* —0.032 0.000

1) Spearman’s rank correlation coefficient

# p<0.05, #: p <0.0]1

2) Significance by Spearman rank correlation test
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