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ABSTRACT

This study was conducted to analyze the effect of isoflavone intake on prevention of chronic disease in middle and
old aged man. In this study we used FFQ (Food frequency questionnaire) and the isoflavone intake level of the subjects
was 25.10 mg per day. We divided the subjects into three group -high, medium, low isoflavone intake level- and
investigated the relation among isoflavone intake level and clinical/anthropometric characteristics. The intake of iso-
flavone was inversely related with the body fat in male subjects. And we also divided the subjects into 2 groups with
normal and abnormal clinical/anthropometric risk factor. The isoflavone intake level of the abnormal group with high
TG, high WHR and high body fat was lower than the normal group. The main food source of isoflavone was soybean
curd, bean sprout, soybean paste, soybean and soy milk, and we also investigated the relation between frequency of
soybean food and anthropometric and clinical variables. The frequencies of soybean curd, soybean paste, soybean broth,
soy milk, bean sprouts, peanuts, soybean and dambuk as well as intake of isoflavone were inversely correlated with
some anthropometric and clinical variables such as blood pressure, TG, BMI, % body fat, and waist-hip ratio, whereas
positively correlated with HDL cholesterol, muscle mass and bone density. We suggest that high consumption of soy
products and isoflavone is associated with decreased blood lipid and body fat in middle and old aged man and might be
useful for prevention cardiovascular diseases. From this study, we obtained valuable basic information on recommended
isoflavone intake level and guidelines for the prevention of some chronic diseases/health problems. (Korean J Nutr 2008;

41(3): 254~263)

KEY WORDS : soy food, isoflavone, food frequency questionnaire.
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Table 1. General/Anthropometric characteristics of subjects

Variable Mean = SD (n = 212)
Age (y) 4290 + 78
Height (cm) 1691 + 57
Weight (kg) 712 + 99
BMI (kg/m?” 252 + 30
WHR” 0.90 + 0.04
Body fat (%) 218 + 44
Systolic blood pressure (mmHg) 121 16
Diastolic blood pressure (mmHg) 79 +12
BMD”-Hip 0.003 + 0.936
BMD”-Spine -0.610 £ 1.296

1) Body mass index = weight (kg) /height (m)?
2) Waist to hip ratio
3) Bone mineral density: T-score (n = 30)
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Table 2. Blood and plasma biochemical characteristics of sub-
jects

191.7
48.8
1149 +
1762 =+

1.33 =

Total cholesterol (mg/dL)
HDL-cholesterol (mg/dL)
LDL-cholesterol (mg/dL)

Triglyceride (mg/dL)

PSA (ng/mL)*

Variable Mean £ SD (n = 212)
Hemoglobin (g/dL) 155 + 0.9
Hematocrit (%) 449 + 41
MCH (pg)” 308 = 1.6
Ca (mg/dL) 95 + 05
P (mg/dL) 35 £ 046
ALP (U/L)? 689 + 195
Glucose (mg/dL) 98.6 + 239
HbAIC (%)” 628+ 1.30

+

+

+

1.70

1) MCH: Mean cell hemoglobin

2) ALP: Alkaline phosphatase

3) HbA,C: Glycosylated hemoglobin
4) PSA: Prostate specific antigen
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Table 3. Mean daily intakes of energy and nutrients

Variable Mean £ SD (n = 212)
Energy (kcal) 1947  + 235
Protein (g) 82 + 14
Fat (@) 44 + 7
Carbohydrate (g) 307 + 46
Ca (mg) 713 +120

P (mg) 1188 =+ 196
Iron (mg) 19.4 + 34
Vitamin A (IU) 4947  £977
Vitamin B, (mg) 122+ 019
Vitamin Bz (mg) 181+ 1.08
Niacin (mg) 20.69 £ 3.55
Vitamin C (mg) 153 + 34

Table 4. Frequencies of source foods of isoflavone intake
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F olaZEREY AHTER 4 wEAEA ] ol
T AT A% 23 Table 60 veRd vl %

o], B ZAMIN 7Hg B olaZeRE S AFske T

(%)

T'P:lsr\wlﬁr/?r:cﬁst; 1/month /rior?fh /Wf]eek /wiek /\?ve:k /\f«egk 1/day  2/day  3/day
Soybean curd 3.7 4.8 6.3 36.5 26.5 15.9 2.6 32 0.0 0.5
Uncurdled soybean curd 37.0 36.0 11.6 13.2 1.6 0.5 0.0 0.0 0.0 0.0
Soybean curd residue 57.7 29.1 7.4 4.2 1.1 0.5 0.0 0.0 0.0 0.0
Fried soybean curd 66.1 20.6 6.3 5.8 0.5 0.5 0.0 0.0 0.0 0.0
Bean sprouts 6.3 7.4 12.7 40.7 222 920 0.0 1.6 0.0 0.0
Soybean paste 1.1 2.6 53 26.5 24.9 27.5 4.2 7.9 0.0 0.0
Dambuk 43.4 317 7.4 10.6 3.2 1.6 0.0 2.1 0.0 0.0
Miso 68.8 19.6 3.7 58 0.5 1.1 0.0 0.5 0.0 0.0
Seasoned soybean paste 6.3 14.3 11.1 37.0 18.5 8.5 1.1 32 0.0 0.0
Soybean 15.9 53 6.9 14.3 10.1 7.9 3.2 33.3 2.1 1.1
Soy milk 74.6 9.0 1.6 4.2 0.5 2.1 0.5 6.9 0.5 0.0
Soybean broth 59.8 28.0 2.6 4.8 0.5 1.6 0.5 2.1 0.0 0.0
Red bean 61.4 21.2 1.6 58 3.7 3.2 1.6 1.6 0.0 0.0
Peanut 41.3 28.0 10.1 9.0 48 3.2 0 2.6 0.0 0.0
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Table 5. Daily intake level of isoflavone (mg/day)
Mean = SD 25.10 = 17.31
Minimum 0.00
5 percentile 5.10
10 percentile 7.28
25 percentile 12.07
50 percentile 20.77
75 percentile 33.11
90 percentile 49.44
95 percentile 63.01
Maximum 86.61

Table 6. Estimated dietary isoflavone intake from various food

sources (mg/day)
Mean = SD (n = 189)

Daidzein 1084 = 7.22
Genistein 1430 +10.13
Isoflavone 2515 £17.31
Soybean curd 225 = 243
Uncurdled soybean curd 033 = 0.45
Soybean curd residue 0.8 = 1.41
Fried soybean curd 0.35 + 0.77
Bean sprouts 1.69 = 1.47
Soybean paste 617 = 4.64
Dambuk 079 + 1.83
Miso 0.24 = 0.78
Seasoned soybean paste 0.19 = 0.19
Soybean 8.53 *+ 8.88
Soy milk 261 + 7.38
Soybean broth 1.31 = 401
Red bean 0.004 = 0.001
Peanut 0.002 = 0.006
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Table 7. Mean values of clinical/anthropometirc variables by isoflavone intake in male subjects

Variable Lown(ilfsmg) M|ddlen(1:58fs mg) High (>: 4325 mg) Prob.”
Age (y) 479 & 6792 491 = 692 514 £ 7.0 0.036"
BMI (kg/m®)? 2586 £ 299 2493+ 303 2458 +  2.62 0.058

Systolic blood pressure (mmHg) 124 =+ 1553 121+ 1693 122 =+ 1794 0.598

Diastolic blood pressure (mmHg) 81 + 11.22 80 + 1210 78 + 11.03 0.538

Body fat (%) 2298 + 432 2115+ 4.47 2124 + 386 0.026"
WHR” 091+ 0.1 089 + 0.1 089 + 0.0 0.197

Hemoglobin (g/dL) 156 + 085 154 + 098 155 + 088 0.481

Hematocrit (%) 453 £ 296 449 + 305 454 + 271 0.591

MCH (pg)” 307 £ 1.56 308 £ 1.79 308 + 1.28 0.864

Ca (mg/dL) 95 + 048 9.5 + 047 9.6 + 0.46 0.875

P (mg/dl) 34 £ 043 35 = 042 37 £ 1.14 0.109

ALP QU/L)® 699 * 1852 672 * 1916 685 + 20.00 0.691

Glucose (mg/dL) 97.4 + 1871 964 + 17.90 97.2 + 17.10 0.941

HbAIC (%)” 63 = 1.6 59 + 082 63 = 1.7 0.498

Total cholesterol (mg/dL) 193.6 + 26.50 189.1 + 32.09 1959 + 32.77 0.451

HDL-cholesterol (mg/dL) 473 + 1254 486 + 1239 51.1 + 10.47 0.292

LDL-cholesterol (mg/dL) 1190 £ 36.96 1108 + 30.30 1220 £ 29.41 0.126

Triglyceride (mg/dL) 186.5 +116.07 181.0 + 120.80 1438 + 77.32 0.123

BMD®-Hip (T-score) -0.13+ 105 006+ 089 03 + 098 0.700

BMD?-Spine (T-score) —097+ 119 —042+ 197 ~064+ 175 0.604

PSA (ng/mb)” 114+ 1.36 129+ 089 174+  3.06 0.229

Energy intake (kcal) 1964 £ 267.79 1937  +221.05 1950 =+ 237.30 0.793

Isoflavone intake (mg) 913+ 368 2388+ 594 5170 £ 1274 0.000™**
1) Results of ANOVA, *: p<0.05, #++: p<0.001 2) Mean + SD

3) BMI: Body mass index
5) MCH: Mean cell hemoglobin
7) HbA1C: Glycosylated hemoglobin

4) WHR: Waist to hip ratio
6) ALP: Alkaline phosphatase

8) BMD: Bone mineral density (Low group: n = 10, Middle group: n = 15, High group: n = 5)

9) PSA: Prostate specific anfigen
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HF Ao W E ebde ¢ & 9l Choi 5&
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Table 8. Isoflavone intake level according to clinical/anthropometic risk factors related to the chronic disease in male subjects

Isoflavone intake level

Risk factor

No (%) Mean + SD Prob.”

Systolic blood pressure (mmHg) <135 148 (78.3) 250+ 17.16 0.838
> 135 41 (21.7) 256 £ 8.06

Diastolic blood pressure (mmHg) <85 128 (62.7) 25.6 +17.48 0.581
=85 61 (32.3) 24.1 £ 17.06

Glucose (mg/dL) 70-110 165 (88.2) 24.8 +17.01 0.484
=110 22 (11.8) 27.6 + 20.41

HbAIC? (%) 4.5-6.5 138 (73.0) 250 £ 17.56 0.799
= 6.5 51 (27.0) 257 £ 16.79

Total-cholesterol (mg/dL) 100—220 ) 157 (83.5) 253 £ 16.97 0.740
= 220 31 (16.5 242 £19.45

Triglyceride (mg/dL) 44-166 112 (60.9) 27.9 £18.65 0.013*
= 166 72 (39.1) 21.3 £ 14.74

BMD?-Hip (T-score) 2-10 25 (83.3) 22.8 +13.02 0.839
<-1.0 506.7) 21.5+11.78

BMD?-Spine (T-score) >-10 19 (63.3) 22,6 = 11.21 0988
<-1.0 11 (36.7) 22.6 + 15.39

BMIY (kg/m? <25 95 (50.3) 27.2+17.78 0.094
225 94 (49.7) 23.0 £ 16.65

WHR” <0.95 172 (91.0) 26.1 £ 17.45 0.020"
= 0.95 17 ( 9.0) 159 + 12.89

Body fat (%) <21 80 (42.3) 28.1 £ 17.62 0.047*
> 21 109 (57.7) 23.0 + 16.84

1) Results of ANOVA, *: p<0.05 2) HbA,C: Glycosylated hemoglobin 3) BMD: Bone mineral density

4) BMI: Body mass index 5) WHR: Waist to hip ratio

Table 9. Correlafion between clinical/anthropometirc variables and frequency of food source/isoflavone intake in male subjects

Variable Soybean Bean Soybean Dambuk  Soybean Soy milk Soybean Peanut Isoflavone
curd sprout paste broth

Age 017" 0.20" 017" 0.14* 0.26*

Systolic blood pressure -0.14* -0.20""

Diastolic blood pressure —-0.16"

Glucose

HbA,C?

Total cholesterol

HDL-cholesterol 0.17*

LDL-cholesterol

Triglyceride -0.19** -0.14*

PSAY

BMD-Hip 0.51** 0.34*

BMD*-Spine 0.55™

BMIY -0.23" -0.17"

Muscle mass 022 0.42" 0.19™

Fat mass -0.15* -0.22"  -0.15%  -0.19" -0.20"

Body fat % 023"  -0.15"  —-0.19* -0.18*

WHR® -0.15 ~0.15"

1) pearson correlation coefficient *: p<0.05, **: p<0.01 blank: Not significant

2) HbA,C: Glycosylated hemoglobin 3) PSA: Prostate specific antigen 4) BMD: Bone mineral density

5) BMI: Body mass index 6) WHR: Waist to hip ratio
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