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Estimated dietary total polyphenol intake in Japanese
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vyGTP
HbAlc
HDL-C
HPLC
LDL-C
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aspartate aminotransferase

alanine aminotransferase

brief-type self-administered diet history questionnaire
body mass index

C-reactive protein

coefficient of between-individual variation
coefficient of within-individual variation
diastolic blood pressure

dietary record

food frequency questionnaire

fasting plasma glucose

gamma- glutamyltransferase

hemoglobin Alc

high-density lipoprotein cholesterol

high performance liquid chromatography
low-density lipoprotein cholesterol
systolic blood pressure

total cholesterol

within-individual/between-individual variance ratio
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Figure 1. Total polyphenol from beverages consumed in Japanese. [7]

A beverage consumption survey was conducted in the spring, summer, autumn, and winter
seasons in 2004. Randomly selected male and female subjects (10-59 years old, n = 8,768),
except for single households, living within 30 km from the center of Tokyo and Osaka cities
participated. Subjects recorded daily the amounts and kinds of all nonalcoholic beverages
except for soup and tap water consumed over 7 days. The polyphenol intake was calculated
by matching the consumption data with the polyphenol content.

Values are expressed as mean + SD.



Figure 2. Total polyphenol from food and beverages consumed in Japanese middle-aged

women. [8]

The survey was conducted in 2010. Housewives living in the area around Tokyo were
randomly recruited and included 109 subjects aged 21-56 years. Subjects recorded all
beverages and food materials consumed and the cooking menus used for 7 days. The
polyphenol intake was calculated by matching the consumption data with the polyphenol
content.

Values are expressed as mean + SD.



1. Estimated total polyphenol consumption in several countries. [8 -12]

Table
Subjects 65000 2007 4942 6661 109
(age) {25-64) (45-60) (20-74) (21-56)
Sex M,F M,F M, F F
Methods Folin HPLC HPLC Folin Falin
items 72 110 452 96 77
TP{mg/d) 1106 863 1193 1147 349
L ==

B Beverages M Fruits =Vegetables M Cereals M Chocolates M Beans & seeds Seasoning

M, male; F, female; TP, total polyphenol intake
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Table 1-1. Polyphenol intake from beverages in Japan over an 18-year period.

Polyphenol intake (mg/d)

9% 97 98 99  '00 01 ‘02 '03 '04 '05 '06 '07 08 09 'O 11 12 13 average

Total 710 708 724 735 739 756 746 758 754 761 788 785 794 782 768 745 753 765 754
Adult 942 941 955 970 967 990 982 1002 989 983 1009 1002 1000 989 973 954 945 940 974
male 1018 998 1014 1034 1015 1053 1033 1055 1028 1027 1060 1034 1034 1025 1012 987 978 966 1021
female 878 891 906 918 927 937 939 959 956 948 968 976 970 956 936 923 914 917 934
1-9Y 149 141 147 149 158 173 162 164 181 160 148 162 177 165 157 141 149 136 157
10-19Y 314 308 328 312 335 355 340 358 376 355 393 374 356 377 414 353 367 360 354
20-29Y 729 718 726 747 722 779 743 756 765 722 761 745 740 722 729 694 688 690 732
male 792 758 753 825 796 880 807 810 826 745 879 801 789 745 785 731 733 742 789
female 689 687 710 701 667 707 696 721 728 708 681 706 699 702 683 661 646 643 691
30-39Y 930 925 930 939 939 958 942 959 959 921 946 929 924 928 886 885 881 837 923
male 1055 1000 1013 1027 1020 1045 1024 1054 1016 993 1025 973 978 970 938 937 929 862 992
female 840 873 870 874 882 895 B8O 885 916 865 884 95 881 892 841 839 840 817 870
40-49Y 1012 1025 1046 1056 1053 1067 1065 1097 1045 1054 1078 1078 1061 1074 1051 1019 998 1003 1049
male 1053 1075 1095 1101 1072 1111 1088 1113 1061 1080 1112 1123 1096 1103 1071 1054 1014 1021 1080
female 972 976 1004 1015 1036 1031 1047 1083 1031 1030 1050 1040 1030 1047 1032 982 980 985 1021
50-59Y 1033 1025 1028 1061 1070 1064 1081 1116 1110 1143 1145 1147 1155 1141 1132 1113 1120 1098 1099
male 1075 1070 1070 1082 1090 1090 1102 1146 1115 1142 1122 1120 1148 1162 1155 1116 1140 1092 1113
female 997 985 990 1042 1052 1040 1061 1091 1105 1143 1165 1171 1160 1123 1111 1110 1104 1102 1086
60-99Y 937 951 954 992 972 1018 1001 1003 983 1025 1037 1014 1073 980 958 996 978 1038 995
male 1013 994 982 1020 999 1060 1054 1021 1020 1082 1094 1043 1098 1044 1009 1037 1049 1102 1040
female 840 883 920 960 938 965 924 977 940 962 980 985 1042 894 884 935 887 930 936

Values are expressed as mean.
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Figure 1-1. Consumption of beverages (A) and polyphenols (B) in different age groups by

year.
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Figure 1-2. Consumption of beverages (A) and polyphenols (B) in adults in different gender
groups by year.
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Figure 1-3. Consumption of beverages (A) and polyphenols (B) by season.
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Figure 1-4. Proportional results for beverage consumption (A) and polyphenol intake (B) by

year.
Numbers of subjects of ‘96, ‘97, ‘98, ‘99, ‘00, *01, ‘02, ‘03, ‘04, 05, ‘06, ‘07, ‘08, ‘09, ‘10,

‘11, 12, and ‘13 were 14745, 14369, 14266, 14332, 14376, 14216, 14375, 14279, 11803,
11665, 11560, 11709, 11982, 11757, 11515, 11382, 11180, and 11601, respectively.
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Figure 1-5. Proportional results for beverage consumption (A) and polyphenol intake (B) in

different age and gender groups in 2013.

Numbers of subjects of 1-9Y and 10-19Y age groups were 1552 and 1359, respectively, and
numbers of 20-29Y, 30-39Y, 40-49Y, 50-59Y and 60-99Y age groups were 636, 976, 1157,
999 and 385, respectively in male groups, and 714, 1204, 1103, 1290 and 226, respectively in

female groups.
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Figure 1-6. Proportional results for beverage consumption (A) and polyphenol intake (B) in a

single generational group.

Numbers of subjects of 23-32 years old in 1996, those of 32-41 years old in 2005 and those of
40-49 years old in 2013 groups were 1865, 2398 and 2260, respectively.
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Figure 1-7. Proportional results for beverage consumption (A) and polyphenol intake (B) by season.
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Figure 2-1. Our originally developed FFQ for polyphenol intake from food and beverages that
assesses the intake of 22 foods and 23 beverages.
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Figure 2-2. Histograms of total polyphenol intake (A); polyphenol intake from beverages (B);
and polyphenol intake from foods (C).
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Table 2-1. Characteristics of the population (569 men and 41 women) and their nutritional

intake.
Men and Women (n = 610) Men (n = 569) Women (n =41)

Mean + SD Min-Max Mean + SD Min-Max Mean + SD Min-Max
Age years 67.3+6.1 (52-89) 67.3+£6.0 (55-89) 66.7+7.2 (52-81)
Body weight kg 64.3+£8.8 (35.0-95.0) 65.0+8.4 (46.0-95.0) 54.0 £ 8.0 (35.0-69.0)
BMI kg/m? 23.1+£2.7 (15.1-34.5) 23.1+£2.6 (16.6-34.5) 223428 (15.1-28.6)
Energy keal 2150 + 600 (895-4035) 2185+594  (1031-4035) 1670 + 475 (895-2898)
Protein % energy 155+£3.1 (8.9-28.1) 154 +£3.1 (8.9-28.1) 169 £3.1 (10.7-24.3)
Fat % energy 26.4+5.1 (14.5-43.5) 262+5.1 (14.5-43.5) 29.4+4.7 (21.5-42.8)
Carbohydrate % energy 58.1+74 (33.3-75.9) 584+73 (33.3-75.9) 53.7+6.7 (38.2-65.3)
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Table 2-2. The subjects’ polyphenol intake from beverages and foods.

0€

Men and Women (n = 610) Men (n = 569) Women (n =41)

Polyphenol Intake (mg/day)  Polyphenol ~ Polyphenol Intake (mg/day)  Polyphenol ~ Polyphenol Intake (mg/day)  Polyphenol

Mean + SD Min—Max Intake (%) Mean + SD Min—Max Intake (%) Mean + SD Min—Max Intake (%)
Total 1492 + 665 (183—4854) 100% 1503 £ 669  (183-4854) 100% 1326 £583  (410-2970) 100%
Beverages 1180 + 629 (0—4380) 79.1% 1190 + 634 (04380) 79.1% 1040 £ 545  (252-2497) 78.4%
Non alcoholic beverages 1104 + 607 (0-4058) 74.0% 1110+ 611 (0-4058) 73.8% 1025 £553  (118-2497) 77.3%
Alcoholic beverages 76 £ 166 (0-2307) 5.1% 80+ 171 (0-2307) 5.3% 15+32 (0-134) 1.2%
Foods 312 +£126 (71-1013) 20.9% 314 £127 (71-1013) 20.9% 286 + 101 (114-543) 21.6%
Vegetables 102 £ 63 (8-457) 6.8% 102 £ 63 (8-457) 6.8% 95+58 (24-312) 7.2%
Cereals 47 +£31 (0-190) 3.2% 49 +31 (0-190) 3.2% 30+15 (6-79) 2.3%
Fruits 44 + 35 (0-209) 3.0% 44 + 35 (0-209) 2.9% 49 £33 (6-119) 3.7%
Pulses 44 +33 (0-212) 2.9% 44 +33 (0-212) 2.9% 45+ 31 (5-146) 3.4%
Seasonings 40+ 13 (12-104) 2.7% 41+13 (12-104) 2.7% 31+13 (12-72) 2.4%
Confectioneries 14 +£27 (0-390) 0.9% 14 +27 (0-390) 0.9% 13+15 (0-61) 1.0%
Nuts and seeds 14+14 (0-116) 0.9% 14+ 14 (0-116) 0.9% 17+14 (0-53) 1.3%
Potatoes 4+4 (0-29) 0.3% 4+4 (0-29) 0.3% 4+3 (0-10) 0.3%
Algae 2+£2 (0-15) 0.1% 2+£2 (0-15) 0.1% 2+2 (0-5) 0.1%




Table 2-3. The proportion and ranking of polyphenol intake in the subjects.

Polyphenol Intake Cumulative
Type (mg/day) Polyphenol  pg1yphenol
- Intake (%) Intake (%)

Mean+SD  Min-Max 0

Men and women (n = 610)

1 Coffee B 645 £517 (0-2613) 43.2% 43.2%
2 Green tea B 397 £ 351 (0-1380) 26.6% 69.9%
3 Beer B 43 £ 63 (0-513) 2.9% 72.7%
4  Red wine B 33+ 152 (0-2243) 2.2% 74.9%
5  Tomato vegetable juice VvV 28 +44 (0-311) 1.9% 76.8%
6  Spinach/broccoli A% 26+ 18 (0-107) 1.7% 78.5%
7  Soy sauce S 23+7 (8-51) 1.6% 80.1%
8  Black tea B 23+ 62 (0432) 1.6% 81.6%
9  Buckwheat noodle C 22 +26 (0-162) 1.5% 83.1%
10 Natto P 21 +£23 (0-142) 1.4% 84.5%
11 Tofu/fried tofu P 20+ 13 (0-77) 1.3% 85.9%
12 Oolong tea B 19+ 55 (0-468) 1.3% 87.2%
13 Onion/welsh onion v 1712 (0-70) 1.1% 88.3%
14 Orange F 16 +19 (0-121) 1.1% 89.4%
15  Miso S 14+10 (0-61) 1.0% 90.4%
16 Bread C 14+9 (0-406) 1.0% 91.3%
17  Chocolate Co 14 +£27 (0-390) 0.9% 92.2%
18 Barley tea B 13 £23 (0-108) 0.9% 93.1%
19  Strawberry F 11+14 (0-111) 0.8% 93.9%
20 Nuts N 8+ 11 (0-80) 0.6% 94.4%
21 Eggplant A" 8+7 (0-55) 0.5% 95.0%
22 Fruit juice F 7+12 (0-102) 0.5% 95.4%
23 Apple/banana F 7+5 (0-25) 0.5% 95.9%
24 Green soybean \% 6+7 (0-52) 0.4% 96.3%
25 Sesame N 6+7 (0-54) 0.4% 96.7%
26  Cocoa/chocolate drink B 5+21 (0-186) 0.3% 97.0%
27 Potato Po 4+4 (0-29) 0.3% 97.3%
28 Cabbage A" 4+2 (0-15) 0.2% 97.5%
29  Soy milk P 3+14 (0-162) 0.2% 97.7%
30 Udon noodle C 343 (0-21) 0.2% 98.0%
31 Japanese radish/turnip v 3+£3 (0-23) 0.2% 98.2%
32  Prune F 3£12 (0-72) 0.2% 98.4%
33 Parsley/perilla A% 3+4 (0-31) 0.2% 98.6%
34 Chinese noodle C 3£3 (0-22) 0.2% 98.7%
35 Curry powder S 242 (0-18) 0.2% 98.9%
36 Ginger \% 242 (0-24) 0.2% 99.1%
37 Rice C 2+1 (0-7) 0.1% 99.2%
38 Pasta C 242 (0-24) 0.1% 99.3%
39  Other teas B 2+8 (0-54) 0.1% 99.5%
40 Laver A 242 (0-15) 0.1% 99.6%
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Table 2-3. Continued.

Polyphenol Intake Cumulative

Type (mg/day) Il)otlylfhe;()l Polyphenol

Mean+SD  Min-Max ntake (%) Intake (70)

Men (n = 569)

1 Coffee B 652 £520 (0-2613) 43.4% 43.4%
2 Green tea B 400 =354 (0-1380) 26.6% 69.9%
3 Beer B 46 + 64 (0-513) 3.0% 73.0%
4  Red wine B 34+ 157 (0-2243) 2.3% 75.3%
5  Tomato vegetable juice v 29 £45 (0-311) 1.9% 77.2%
6  Spinach/broccoli A% 26+ 18 (0-107) 1.7% 78.9%
7  Soy sauce S 24 +7 (10-51) 1.6% 80.4%
8  Buckwheat noodle C 23 £27 (0-162) 1.6% 82.0%
9  MNatto P 21 +23 (0-142) 1.4% 83.4%
10 Black tea B 20+ 56 (0432) 1.4% 84.7%
11 Tofu/fried tofu P 20+ 13 (0-75) 1.3% 86.1%
12 Oolong tea B 19 + 54 (0-468) 1.3% 87.3%
13 Onion/welsh onion Vv 17+£12 (0-70) 1.1% 88.5%
14  Orange F 16 +19 (0-121) 1.1% 89.6%
15 Miso S 15+10 (0-61) 1.0% 90.5%
16 Bread C 14+9 (0-46) 1.0% 91.5%
17  Chocolate Co 14 +27 (0-390) 0.9% 92.4%
18 Barley tea B 13+23 (0-108) 0.9% 93.3%
19  Strawberry F 11+14 (0-111) 0.7% 94.0%
20 Nuts N 8+ 11 (0-80) 0.5% 94.5%
21 Eggplant v 8+7 (0-55) 0.5% 95.1%
22 Fruit juice F 712 (0-102) 0.5% 95.5%
23 Apple/banana F 7+5 (0-25) 0.5% 95.9%
24 Green soybean A% 6+7 (0-52) 0.4% 96.4%
25 Sesame N 5+6 (0-54) 0.4% 96.7%
26 Cabbage v 4+4 (0-29) 0.3% 97.0%
27 Cocoa/chocolate drink B 4+19 (0-186) 0.3% 97.3%
28 Potato Po 4+£2 (0-15) 0.2% 97.5%
29  Udon noodle C 3£3 (0-21) 0.2% 97.8%
30 Japanese radish/turnip v 3+£3 (0-23) 0.2% 98.0%
31 Soy milk P 3+14 (0-162) 0.2% 98.2%
32  Prune F 3+12 (0-72) 0.2% 98.4%
33 Chinese noodle C 3+£3 (0-22) 0.2% 98.6%
34  Parsley/perilla v 3+4 (0-31) 0.2% 98.8%
35 Curry powder S 2+2 (0-18) 0.2% 98.9%
36 Ginger \Y% 2+2 (0-24) 0.2% 99.1%
37 Rice C 2+1 (0-7) 0.2% 99.2%
38 Pasta C 2+2 (0-24) 0.1% 99.4%
39 Laver A 2+2 (0-15) 0.1% 99.5%
40 Other teas B 2+7 (0-54) 0.1% 99.6%
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Table 2-3. Continued.

Polyphenol Intake Cumulative
Type (mg/day) Polyphenol  pglyphenol

0
Mean+SD  Min—Max Intake (%) Intake (%)

Women (n = 41)

1 Coffee B 549 + 464 (0-2250) 41.4% 41.4%
2 Green tea B 359 +£319 (0-1380) 27.1% 68.4%
3 Black tea B 61+112 (0-432) 4.6% 73.0%
4 Spinach/broccoli A% 25+18 (3-85) 1.9% 75.0%
5  Tomato vegetable juice A% 23 +38 (0-104) 1.7% 76.7%
6  Tofu/fried tofu P 22 +13 2-77) 1.7% 78.3%
7  Oolong tea B 21 +63 (0-263) 1.6% 79.9%
8  Barley tea B 21 +£27 (0-88) 1.6% 81.5%
9  Orange F 17+ 16 (0-53) 1.3% 82.7%
10 Soy sauce S 17+£5 (8-28) 1.3% 84.0%
11 Natto P 16 +19 (0-62) 1.2% 85.2%
12 Onion/welsh onion A% 14+ 11 (2-61) 1.1% 86.3%
13 Bread C 13+7 (0-32) 1.0% 87.3%
14 Miso S 13+11 (0-53) 1.0% 88.3%
15 Chocolate Co 13+15 (0-61) 1.0% 89.2%
16 Red wine B 12+29 (0-123) 0.9% 90.2%
17  Strawberry F 12+13 (1-54) 0.9% 91.0%
18 Egg plant \% 11+12 (0-55) 0.8% 91.8%
19 Buckwheat noodle C 10+ 12 (0-50) 0.8% 92.6%
20 Nuts N 9+11 (0-40) 0.7% 93.3%
21 Fruit juice F 9+16 (0-51) 0.7% 94.0%
22 Cocoa/chocolate drink B 9+ 33 (0-186) 0.7% 94.7%
23 Apple/banana F 8£5 (1-22) 0.6% 95.3%
24 Sesame N 8+8 (0-36) 0.6% 95.9%
25  Soy milk P 6£15 (0-54) 0.5% 96.4%
26  Other teas B 6+12 (0-36) 0.4% 96.8%
27  Green soybean v 5+5 (0-17) 0.4% 97.2%
28 Cabbage \% 4+3 (0-10) 0.3% 97.5%
29 Parsley/perilla \% 4+6 (0-31) 0.3% 97.8%
30 Beer B 3£9 (0406) 0.3% 98.1%
31 Potato Po 3+£2 (0-11) 0.2% 98.3%
32 Ginger \% 3+£2 (0-8) 0.2% 98.5%
33 Japanese radish/turnip \Y 2+2 (0-10) 0.2% 98.7%
34  Prune F 2+11 (0-72) 0.2% 98.8%
35 Curry powder S 2+1 (0-3) 0.2% 99.0%
36 Udon noodle C 242 (0-9) 0.1% 99.1%
37 Laver A 242 (0-5) 0.1% 99.3%
38 Pasta C 242 (0-15) 0.1% 99.4%
39 Rice C 2+1 (04) 0.1% 99.5%
40 Chinese noodle C 1+1 (0-7) 0.1% 99.6%

B, beverages; V, vegetables; S, seasonings; C, cereals; P, pulses; F, fruits; Co, confectioneries;
N, Nuts and seeds; Po, Potatoes; A, Algae.

33



Table 2-4. Correlation coefficients of energy-adjusted micronutrient intakes with polyphenol

intake.

Nutrients r

Energy 0.317
Niacin * 0.266
Magnesium * 0.245
Potassium * 0.223
Manganese * 0.187
Folate * 0.182
Vitamin C * 0.180
Iron * 0.156
Riboflavin * 0.150
Copper * 0.126
Fiber * 0.123
B-Carotene equivalent * 0.118
Vitamin K * 0.117
Phosphorus * 0.117
a-Tocopherol * 0.107
Vitamin B6 * 0.106
Vitamin B12 * 0.106
Pantothenic acid * 0.104
Vitamin A (retinol equivalent) * 0.097
Calcium * 0.087
Thiamin * 0.085
Zinc * 0.078
Vitamin D * 0.060
Retinol * 0.050
Sodium * 0.012

Values are the Spearman’s correlation coefficients.

* Energy-adjusted micronutrient intakes by the density method
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DEH I URI X T NVOBANEINRE L LD &R HUWISHLE Lz, BARE
ERET45.9% THY . AR LI2TORBZEOHF T—HEREN-T=,

3—4 &%

AWFFEIZEBNT, FEZOITARANBEEGTEDORY 7 = ) — VERERDLIZRY
7 x )= NEREOFEANES), EAMEESZHHNZE A, HESGEORY 7 =
J = ABEUEIT965 + 471 mg/day TH YV, KRV 7 =/ — /VBEEEOM AN NEER ST
fLDRER L EARDHRI HWIIHLE L (43.6%)  EARIZEERIIIMOKER D
FCT—FRE (45.6%) ZENHLMNERoTo, ZEHONMDRY . AU 7=/
—/VEIRE O ANZEENRE, EABZEMREZHE LRSI INDEITH D,

IFEALEDORBRICEBODTHEANESIEARZEH LD B RENZ ENRHHILT
W5, & AN, AFRICENT, RY 7= — VEREIIEABEZEN KX L, [E
ANNZEE) & E AN ZEE OIF0.90 L /NSWZ ERNb o T, ¥, RO 5E O
TRAF—RERRBRIIBITODEMREINTI N E TITHARAND = R F —EEEL
EOEERE WS LTI [54,57,58] L BRBTh—H L T\, RMBEORY 7 =
J — VAR A N TIENAT T 32 72O I B 254 B 5, AR E%0.9L L T4
A Tdh o7, Ouellette 51T A U B DR RN Z 6 SRS 5 & Bl (bW
BOEBIUZEB T 2 ANEIHRE & EAMEMRE LTS, 77K /A R AV 77
Ry, a7 =V O ANOEBREEZEANTIEM T3 5121%, HIETERLEN
S HRM. 23HM. 7 HEIBAKLEZ LA L TWD [52], AU 7 =/ — ) Uidkkx 725y
THEPHY, AL VEBREOEVAREI WO, DRVWAKRTT V71T TED
DA D EEBRESNTZ, BEHRERY 7 = ) — VB EE%95% DR THEE 3 5 DI
VL7 B BUTRRZEHIPA20% & L CI9RRI CTh -7, Tz, 19 L EORFEFL
k> D0 X1 AR OBMBEURILZ #9255 E &N RFFQEEH 325 2 & 23 EIEM
AR 72 )= NEREAHETHDIC#ET HEEZ BN, M2 T, 26 DEH)
1285 % WV C, £ OBER 72 FHE IR % 95% DR TREE D2 (D) CTHEET
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D10 DEMDO AN EROKNTHEB LE : v —TH A4 XG = 1.96° x
[(CVb*+CVW?)/D] [54], & DFEH:, 20% DRAEFPH & L C39ANMEL EHH Sz,
TNz AWFIEORRE Y A XTI EF O RRY 7 = ) — VEREZ RS 5
WX+ CThoTmtEZ NS,

EELITINETICT®EEL A OFFQZ AW T HAR NGRS (n=610, FIZBME,
52-895%) DRV 7 = ) — LEREIL1,492 + 665 mg/day T - 7= Z & & i L7=[45],
AWFFEDY 7N T ALk (DR) EFFQD M 7 2374 DX REICEMmM L& A,
DR EFFQTHERE L72fEICZIT <, AWICARICHBE Lz (=0.587) , Z OfEE
O, FFQIZEVARY 7= /) —VEREZHET H 2 LN TE, RUFZERER & LIRINCHE
i L7-FFQ%& H W =i RO Ll N AIRETZ L ZE 2 bT-,

AWFFEORF AT TFLOME Y Th D, AUFFRIIEWAFZE TH 0 i) NET A1
BREZEZRBLTWRNWT A U Thb, XIGHF IO NRBROSINETHH . A
T AW TWDAREMEN S 5, BEF Lo — b —BIRENSZ N2 ERHEINT
BY [59,60], F—a v RTEHBEEIIRY 7= /) —VERENZ N2 EHbHE SN
TW5 [48], AWFFET, TR AF—FHIE LR Y 7 = ) — VEREIIIEERESE L 0§
WUEZ CTHOT NI E o To iy, BIEE O NEs D 7 < FEBYEE & DE W Z T iRhT 3
D ENTE D oTz, £i2, ABFZECTIIBREE OEIG N %D B ANRABHEL Y
Lot b, RY 7= ) — VEREZ BN L TS AREEDE 2 51
5
AT DOIRAIL, FEM72 B FFLEREIT ) Z & TRHREFOEERORAELREZFHE L= 2
ETHDH, HETHTAMICERLZLOTRCEER L UEFAMRICEF ST, 2
LIzRBLNNEE T =7 L2282k -o T RN 7= /) — AEREOE ANNEH)
SN EHORENTHE CTH -T2,

ARFZE I, BARND B #1965 + 471 mg/day DRY 7 = ) — L &2HEH L
TR, FEANEERIUIMORER LD LR SWITiE L (43.6%) | @A
ANHIZIREIIMORER LD & —FREV (45.6%) ZEenHLNnERoT,
ZORERITAEHBARY 7 ) — VEBREZEY R EEEZ S > THEET 5721
EEZOLND, R 7= ) —NMEREFEICE > TRARVEFOREIC L > TH R
HZEG, MOEMICBT AR 7 = /) — VEBIEOE ANEE B 5 I E A2
HOILRIMENMLELEZ HND,
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Table 3-1. Profile of subjects (n=56).

Mean + SD (  Min Max )

Body composition
Age years 379 + 104 ( 27 62 )
Weight kg 68.2 + 8.8 ( 502 90.3 )
BMI ke/m’ 231 + 26 ( 183 - 298 )

Blood parameter

Total cholesterol mg/dL 210 £ 36 ( 145 279 )
LDL-C mg/dL 127 + 29 ( 76 205 )
HDL-C mg/dL 62 + 16 ( 41 99 )
Triglyceride mg/dL 102 + 63 ( 32 299 )
Fasting blood glucose = mg/dL 9% =+ 13 ( 76 143 )

Daily dietary intake
Energy kcal 2153 + 389 ( 1214 3156 )
Protein g 804 + 134 ( 438 113.6 )
% energy 151 + 1.8 ( 122 20.9 )
Fat g 733 + 164 ( 393 1125 )
% energy 30.7 = 45 ( 235 45.5 )
Carbohydrate g 253.0 £ 61.3 ( 13211 446.6 )
% energy 543 £ 53 ( 371 63.1 )
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Table 3-2. Polyphenol intake from foods and beverages (n=56).

Polyphenol intake (mg/day) Polyphenol intake

mean + SD min - max (%)

Total 965 + 471 ( 193 - 2650 ) 100%
Beverages 768 + 460 ( 19 - 2533 ) 79.6%
Coffee 343 + 288 ( 0 - 1222 ) 35.5%
Green tea 283 + 358 ( 0-1733 ) 29.3%
Other beverages 143 + 104 ( 0 - 424 ) 14.8%
Food 197 £ 70 ( 81 -39 ) 20.4%
Vegetables 59 + 47 ( 12 - 229 ) 6.1%
Seasonings and spices 50 = 15 ( 20 - 80 ) 5.2%
Cereals 37 £ 17 ( 10 - 104 ) 3.8%
Pulses 15 + 18 ( 0 - 109 ) 1.6%
Fruits 15 + 19 ( 0 - 107 ) 1.5%
Confectionaries 12 £ 16 ( 0-74 ) 1.3%
Nuts and seeds 6 £ 8 ( 0 - 57 ) 0.6%
Potatoes and starches 2 £ 3 ( 0-15 ) 0.2%
Fungi 2 = 1 ( 0-5 ) 0.2%
Fats and oils I + 1 ( 0-7 ) 0.1%
Algae 0 £ 1 ( 0-3 ) 0.0%
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Table 3-3. Coefficients of within- and between-individual variation, within- to
between-individual variance ratios, and the number of days of dietary record required to rank
individuals within a group and to assess an individual’s intake with adequate precision of

polyphenol and nutrient intake (n=56).

Number of days ~ Number of days

required to rank to assess an
CVy CVy *3 NPT cq. NPT
‘o +» VR individuals within individual’s
ORI W .
a group (Ng) intake (Ny)
(r=0.9) (20% deviation)
Polyphenol (Total) 43.6 45.9 0.90 4 19
Polyphenol (from Beverages) 53.1 56.4 0.89 4 28
Polyphenol (from Foods) 43.8 32.4 1.83 8 19
Energy 25.7 15.2 2.86 13 7
Protein 30.7 12.0 6.53 28 10
Fat 38.5 17.0 5.17 23 15
Carbohydrate 22.5 22.7 0.99 5 5
Sodium 29.8 17.3 2.95 13 9
Potassium 26.5 20.6 1.64 8 7
Calcium 41.7 28.7 2.10 9 17
Magnesium 27.2 18.0 2.28 10 8
Phosphorus 28.3 16.0 3.15 14 8
Iron 31.1 16.4 3.58 16 10
Zinc 36.7 14.4 6.49 28 13
Copper 42.9 12.7  11.45 49 18
Manganese 33.6 29.8 1.27 6 11
Retinol activity equivalents 69.3 28.2 6.05 26 47
Vitamin D 130.8 0 00 - 165
a-Tocopherol 394 24.9 2.51 11 15
Vitamin K 51.0 37.8 1.82 8 25
Thiamin 40.7 13.0 9.84 42 16
Riboflavin 35.1 17.6 3.97 17 12
Niacin 42.0 14.4 8.46 37 17
Vitamin B6 37.6 15.9 5.58 24 14
Vitamin B12 107.8 0 o0 - 112
Folate 38.2 24.7 2.39 11 15
Pantothenic acid 30.0 16.8 3.20 14 9
Ascorbic acid 57.8 324 3.19 14 33
Cholesterol 52.8 21.2 6.19 27 27
Dietary fiber 29.8 23.8 1.56 7 9

Abbreviations: CVw = coefficient of within-individual variation; CVb = coefficient of between-individual
variation; VR = within- to between-individual variance ratio

*! CVw = [(within-individual variance)™*/mean] x 100.

#2 CVb = [(between-individual variance)™*/mean] x 100.

** VR = within-individual/between-individual variance ratio.

*4 Number of days of dietary record required to rank individuals within a group (Ng) = [r*/(1 — 1*)] x VR, where
r = correlation coefficient between observed and usual mean intakes of individuals.

*> Number of days of dietary record to assess an individual’s intake (Ny) = (1.96 x CVw/D)?, where D = the
specified % deviation of individual mean from usual mean intake.
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FTAE RV T7=x/)—NVERELEETIME T A —F DK
4—1 HH

PUBEMETHLRY) 7 = /) — /VIFEFRICHS L TEHTH Y [61], I —1 v T
AU B EIFLDETELLDETIIRY 7= ) — A BEREZHEE LI-HFE03 5% <
WE SN TVWD [3,6,10,62], FEF DIZTARANDOHKRRY 7 =/ — /VEIEOHEE 2 i)
TRV, a—b— LR 2 RERJRTHA Z L2 L TW\D [7,8,31,45],

TO— b SRR DS RIE~ — I — [63,641\1 KT T 2B A Wit L 7=wFge13 2% <
Feht S, 2 — b — IR BT D RIERISZ BT 5 Z & DA I T b [65],

INETITHMTTNO@EZ 2 %2 LT FEDO ARANBEZ G L LIERICRE N
T, MiED vy GTP #EE & C itk Z > 737 (CRP) BJEIIfE-> T ERT 2 Z & RMmE
INTWD [66], vGTP IR OEEETHY . KNOHBIEWE TCH DL I NVZ T
DR LB L CEENT D 2 EAURE N, BRLA R L ADAA, Fw—d— L7
NHIBHEEZEZLILTND [67-69], LINLAENL, AV 7/ — VEBIELE vy GTP
& OBEMEIZA S T 72 > TR,

H4FEOMETIL, AV 7= ) —/VOBENZ WO ANy GTP BMEfEZ R3O TlER
WP EWIRERIZHE D&, FHEBOARANBHEEZSGRICRY 7=/ —EBIRES v
GTP JRECMODEGIRNT A —2 L OBFEMELZH NI THZ 2 HE LT,

4—2 HiE

4—2—1 MNBHELTHA

2005 4F 7 H 225 2007 4F 3 AICERMAT N OREEZI 2 %72 L7- B 8,098 4 (22-86
k) A RIGRICREWTIFAE & Sl U7, fEe s ie® O RSENLFRE T NIZ Eod 5 9% FH IR
BROMAZETH D, D55, 115 ATEREDT=D, 23 LT EFEREOE/NEKR
H 45 DR (= /L F —600 keal/day LA T & % WM 4,000 keal/day LA 1) D72 DERSML |
7,960 4 Z TG L LTc, ERE OFERFHAI L BRIMIZA T 4 INVAZ o T DT,
MR S EE R IR & Y &2 LT, T R_RTORENLA T 4 — AFﬁyty
N &G T2, RFFEITA~L R EESICAIY | SRS K HEEE SO FCE
Jiti L7=,

4—2—2 REERENAE

BEE, BFEERE, 7 a— UEBEEIL, WE 1 Ao 58 O &SR
ERUEE %[ 5 BDHQ [34,35IC CRHfi L=, RV 7 =/ — VEREOHEEIX, FE D
NETDHRY 7= ) —VEAET—X_—ZADME [78]% H\>., BDHQ »H1& 67
BYERELE R 7= ) —VERAROEEZHTADLEDL L TR LT,
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4—2—3 M7 A—=2FDRIE

HE, KE, [UEdmE, JEHimE, FEEN, a2 A7 e—L HDL =L
27 w—,L LDL 2 L A7 a—/ L ZEiEiEiiE. HbAlc, JFi&iE~—5— (v GTP.
AST, ALT), 7 L7 F =1 CRP [T Wit OBIHE Lz, BMIIZAE (kg)
zHE (m) ©®2FTRLUTEM L, MiED HbAlc JEEIX IDS ETKD, 04%%
SN % C NGSP fEIZZ&H#e L 7= [70],

4—2—4 HEFHENT

T IR R RE TR U, EROAAIHEDRWV T A —Z TR E 2 L
THEHT L. RITITH AU R L ClRE OBAL O THRRL Lo, RERHERIMHE /S
FA=ZIFRY 7= ) —VMEREIZLD 53 TERL, ANOVA CHE ThH-125E
|21 Scheffe & % & Bonferroni (2 CEREDIRE X IT > 72, 5 SN DM TH B 22 28 F~
DI, WA, =X —EE, 7 a— LV EBIREAER S LT
BT AT 72, v GTP OGRS, Flin, BEAR, =3/ —8E, 7
Na—EBE, RN 7o)V EBRESHHAERE LTTV, RIZBMRETERL
72o p<0.05 ZHEHFRICHE L LTz, #EHLELZ SPSS (ver. 20) ZHWTI{To7z,

4—3 R

7,960 £ DX RFE DR % Table 4-1 12777, FHFERIE 50.9 £9.8 7%, BMI 1% 23.6 +
3.0 kg/m®, T F/LF—HEEEIT 1,956 + 528 keal/day T - 7=,

KREDORY 7 = ) — /VEREIT L T 1,157 £ 471 mg/day ThH o712, BRENH D
EHUEIE 987 £ 459 mg/day (85%) Th V. HBHEIHE L TRAENEKED 40%, =2—t
=N 36% %% 5D, AU 7= ) —NABIRE TS T s &, FERHOFRY 7= /) —
NABREOFEEEIL Q1 (Fe/h) & Q5 (\K) T34fEbDiEWVNRALIL, TDEIT
B DERL TNWDERY 7= ) — LEOENAEFES L TV, BFENLORY 7 <
J—=NVEREOEIT/NEL, EHOBMNLDOARY 7 = 7 — VEIEIT 135-188
mg/day Tho7-, STHOBMICE W Ta—t—nb5DRY 7 =/ — /LEREDE N
RHIAZE T, Ql & Q5 DEWI82(ETH 7= (Table 4-2) .

WY 7z ) — VIR 5 LD L OXIRE DR ES Table 4-3 1ITR3, AU 7=/
— VERENSZOEE (Q5) TiE. Q1-Q4 ([ZHRTHE, vy GTP OENAEIT/NE M
STy F2. RV 7= ) — NABRENZ T CBEARB N LT~ T a— LB
BT Q2 206 Q5 DREMI CHERAEII R o7z, TRAF—EREIIRY 7= /) —/b
BRENZNEERE o T2,

R, BEARY, TR A —EBRE, T a— A EBRETHELEZRY 72—
BEE 5 5L D35 A—X % Table 4-4 |27, y GTP., WHEHIMLE, LR £
IZHBWT, Q5 DfEIX Q1-Q3 ELERTHEIL/NE o Tz, B, T a— LEBIREN
Drguy (<20g/day) WG 4,660 LIRS TH, R 7= ) —LERENZ NI E y
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GTP, ALT OfEIZAEIZIE -7 (p<0.01) ,

Table 4-5 |Z4F#p, MEENE, =)L X —E8HmE, 7 rva—LElEm, A 7=/ —
Wﬁ@%%ﬁ%“ﬁ&bﬁv@?@@J\ﬁ%ﬁf'ﬂﬂFﬁiTwﬁ—wﬁﬁik
BB RS & OMICIEORELZRL, RN 7= /) — EBERE L OMICAICEEZ R LT,
ik\ﬁv7m/—wﬁmiéizw%—ﬁEbfﬁf%\Izw%—ﬁELt$)
7 x ) —VEREIL, yGTPIZx LT, 7/ a— LB EE & 13N LA OFBZEH
To ol (p<0.001) ,

4—4 EE

AT NOBERZZZ2EEZRNRE LERY 72 ) — VEREOMREZ1To72 &
A, RBEDORARY 7 = ) — NABEEIT 1,157 £ 471 mg/day THY ., R) 7= /) —
JABREIX y GTP O & AOEEZRTZ N LN oz, FEHELDOHMBIRY |
AARIZBWTHRAY 72 ) — VABRE L MK/ RT A —% & OB A L7- DA
WD TTH D,

INETOEEFELOMIETIIARAND —FDORY 7=/ —VEBRJRIZT=2—8—T
b5 LA L TERD [7,831,45], §#AHT TIT o T ARWIE DRI RE NIV TUIFRA D
— & Thotle, BRI OEME LTEATHY . £EVY & X THRABRE
N \WNHIEE CTd 5, MEE FAHHA 20132015 FEDTF — X (2L 5 & Bl T Rk g
ANBFEITREPEE D 2.6 5 EHE SN TWD [71], AFITITREAEREN ZVERA
KB THoTEN, BEHEON —BHOWIE TR L TCE AL a— e —RNARADTEXR
RNY 7= ) —NABERIRTH D Z EIE WL 2o T, sEINEOHE [6,11,62] & Ll 3-
HE, HRNIRY 72/ —VOREDZHENOEIL TEY, FH0HE L0
TR DOEBET D72, B E L CTHARTIEEYSOE R, v VR EoERE
WHRNZ ENE T oG, £-. AU 7= —VEBEE S DX b 7 v—7 /T
DRV 7 = ) —NABREOEWIL, SANDLORY 7= ) — EREOENTIER L,
a—bt—0n6DORY 7= )= VEREOEND —FEREINST,

AARN GO TSGR OPTH BAICAET D [72] BBELRY 7=/ —)b
BEREICEHL UL, 3—u vy N ZBWTHREZEOR Y 7 = 7 — VE IR E IS L
DHELZNEMEIN TS [48,73], AMFRICEBWTHRAY 7=/ —LERENS
WEECTHBUEAS N Z < . BARANZBWTHRY 7 =/ — VBRI FERREE L0 ¢,
FEEDIE D NE N ERENT,

RY 7= ) —)VBEE L Mg T A—% L OB L L C, I E ., SRR
y GTP, ALT 72 E CHOBEN AL NT-, AV 7=/ —/VEE L Mt & o BE It
D THHE SN TEY [73,74]. NU 7=/ — /W& EEEZ 725 LILER T
[ZORMND EHEEINLTWD [75], vy GTP &R U 7 =/ — /LB B O B A
BASEAK, T —{EEE, 7o UEBERETHELCbARALR, TAa—L%
IFEAEMERDANICBWTHADOBEEN RSN, 0, AL IFa—e—»
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SEMLTWARY 7=/ —LEDS/HAIZTyGTP DfEZ K L= 2 A, a—t
—#%@T)7i/—wﬁﬁikva®%’ﬁﬁﬁﬁ®%@ﬁﬁ%hk%®®ﬁi
ENHLDORY 7z ) —NAEEE E ORMICIZEEITRD Lo Tz,

Nz T, ERIHr OFERIZIBW T, v GTP IR i\ TV 3 — LR D TS T T
2 RV 72 ) = VEREORELZITTEY, AU 7/ — L EBIED vy GTP IZ
KU CEERHRPALE TH D Z LRGN o7, yGTP I NV Z F 4 A2
) BB ENERIE L TEY, vy GTPIEMEIT (LA NV AL EL TWA LB X6
TW5 [76,77)s REFBLZRBEBHFZZIZ B W T b I OFIELEE S & v GTP & 5\ %
ALT L OADOEENREN, LA ML AD~S—T— 52 RSN TND
[78-80], NV 7 = / — VFBHE & y GTP 232 A 1 = X A DFEMIT > T
WS, RIFEORER % X750 LT, RV 7=/ — a8 FIlEa—b—
[81-84]., Fa xL— | [85]. Z/L—" [68,86]72 E DAL E v GTP DA DBE LS <
MEISN TS, BFEOFREENS, RN 7 = /) — EBEIREITAEENOFER L O EE
ERHH L TW A ATREME SN HEE S D,

RIE~—T—IZB L TIE, 3 — v v ROEFMETIIRY 7= 7 — /LB EUE L CRP
EEOWHEBEN R INTWAD [73,87]. AWFFEICHEWTHEEIZA LN >T, v
GTP & CRP IR < BT 2 Z & BN O DOHFFE THE SN TE Y [66,88,89]. A A
ANDRY 7 = ) —/ViBEE & CRP BEDOBEZ R RO 21213 & 572 D003 2
Thb,

RASIZITROmEmY THh D, Hﬁ’ﬁw1§%$ﬁﬁﬁéhfméBmm[M%]

IV EHINLZEMEREELY AV 2N, ZOREZIRY 7= /) — VEBREZHE
Eﬂ’éfﬁ@@%@f L7z, BDHQ 73R oﬁﬂiﬁt IS5 FHE Dy, FBEEHITAR
ANDORY 7 = ) —NVERPRITIEFIZRONTND Z E2HE LTV D [45], A
—b—ZE UL THAEMOBIERL, BIHMEE L ED LN —FEIEICLVE
s, BEBHEIZIT ERAH 5, RFFEICHE W T, MAERE TIT 28%, =2—

E—fEIE T 6% DX ITRMD 5 LR RKOBEBEBHE 2RI L Tz, ZOx5
FREROBIBHE LY $F L E ORI — =B ML TWHEEITIEL, K
V7 x /)= VEBREZIR/NHEL TCWARNBH S, L LR, BDHQ THEE L
7R Y 7z ) — VERETT AMOBFELENOOHEE LAY 7= /) — VBT &=
ﬁ&< HWIZAHRIZHBE L TS Z L iFmMiR LT 5d (=0.575) . v GTP BEICE

B EEZ TWDHDEa—be—nb0RY) 72 ) —VEBRETHIEEZOND
7o, vy GTP &R Y 7 = / — VRIS O B I AR I E S 2 W AR D % 5238 12 Fr
BpZ LTI, toRBEICLHUIE L R TREIND,

VLbEX Y KOS E THHIREDRVARANBHICBNT, BARY 7=/
—/VBEET y GTP O L ADBEEZ RTZ EBHALNE RS2, R 7= ) — L&
B &R A b L ARRKIE & B3 250K & OB #E 2 AT 5 7= DL A Dk %
ZRE LT RENRENEEND,
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Table 4-1. Profile of subjects.

Characteristic Mean + SD
Age (yrs) 509 + 9.8
BMI (kg/m®) 236 + 3.0
SBP (mmHg) 1204 + 154
DBP (mmHg) 76.6 + 11.3
TC (mg/dL) 2124 + 336
HDL-C (mg/dL) 579 £ 163
LDL-C (mg/dL) 1293 + 315
TG (mg/dL) 1389 + 1024
FPG (mg/dL) 1004 = 195
HbAlc (%) 524 + 0.78
vGTP (U/L) 523 £+ 54.0
AST (U/L) 244 + 263
ALT (U/L) 27.8 + 18.9
Creatinine (mg/dL) 0.85 + 0.24
CRP (mg/dL) 0.16 + 0.33
Smoking (number/day) 123 + 126
Exercise (times/week) 20 £ 25
Alcohol intake (g/day) 219 + 242
Energy intake (kcal/day) 1956 + 528
Total polyphenol intake (mg/day) 1157 += 471
Beverages (mg/day) 987 + 4359
Non-alcoholic beverages (mg/day) 932 + 455
Green tea (mg/day) 461 =+ 262
Coffee (mg/day) 419 + 408
Other beverages (mg/day) 53 £ 96
Alcoholic beverages (mg/day) 54 + 75
Food (mg/day) 169 + 76
Cereals (mg/day) 50 £ 34
Vegetables (mg/day) 37 + 25
Pulses (mg/day) 31 + 25
Fruits (mg/day) 31 + 37
Other foods (mg/day) 21 + 9

SBP, systolic blood pressure; DBP, diastolic blood pressure; TC, total cholesterol; HDL-C,
high-density lipoprotein cholesterol; LDL-C, low-density lipoprotein cholesterol; FPG,
fasting plasma glucose; HbAlc, hemoglobin Alc; yGTP, gamma- glutamyltransferase; AST,

aspartate aminotransferase; ALT, alanine aminotransferase; CRP, C-reactive protein
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Table 4-2. The proportion of polyphenol intake (mg/day) by quintiles of polyphenol intake.

Quintiles of polyphenol intake

Q1 Q2 Q3 Q4 Q5
Polyphenol intake (mg/day) 67-747 748-1,011 1,012-1,218 1,219-1,547 1,548-3,110
(n=1,591) (n=1,599) (n=1,584) (n=1,592) (n=1,594)
Mean = SD Mean = SD Mean + SD Mean + SD Mean =+ SD

Total polyphenol intake 545 + 158 a 891 + 81 b 1111 £ 59 ¢ 1372 + 101 d 1863 =+ 268 e

Beverages 410 + 158 a 729 £ 109 b 931 £ 89 ¢ 1189 + 137 d 1676 + 267 ¢

Nonalcoholic 374 + 168 a 678 + 137 b 878 £+ 105 ¢ 1127 + 165 d 1604 + 284 e

Green tea 218 = 174 a 475 + 216 b 539 + 259 cd 518 = 269 c 555 + 222 d

Coffee 119 = 132 a 157 £ 169 b 206 + 297 ¢ 546 + 331 d 976 + 295 e

Other beverages 35 £+ 67 a 45 + 86 bc 43 + 84 b 65 = 106 c 77 +£ 123 d

Alcoholic beverages 39 + 54 a 52 £ 71 b 52 £ 66 b 60 + 79 b 68 = 95 ¢

Food 135 £ 58 a 162 £ 69 b 180 £ 74 ¢ 183 £ 84 ¢ 188 + 81 c

Cereals 41 + 27 a 47 = 33 b 50 + 33 b 54 + 38 c 57 £ 37 ¢
Pulses 25 + 23  a 30 £ 24 b 35 + 27 c 33 £ 26 bc 32 + 25  bce

Vegetables 27 £ 19 a 35 £ 23 b 41 + 26 ¢ 40 += 26 ¢ 42 + 27 ¢

Fruits 23 £+ 29 a 280+ 34 b 33 £ 38 ¢ 34 + 37 ¢ 35 £ 42 ¢

Other foods 18 £ 9 a 21 £ 9 b 22 + 10 ¢ 21 £ 9 bc 22 £ 9 C

a-e Values not sharing a common letter are significantly different from each other at p<0.05 by Scheffe's multiple range test.



Table 4-3. Profile of subjects by quintiles of polyphenol intake.

8V

Ql Q2 Q3 Q4 Q5
Polyphenol intake (mg/day) 67-747 748-1,011 1,012-1,218 1,219-1,547 1,548-3,110
(n=1,591) (n=1,599) (n=1,584) (n=1,592) (n=1,594)

Mean + SD Mean + SD Mean + SD Mean + SD Mean + SD

Age (yrs) 500 + 100 ab 523 + 99 ¢ 526 + 103 ¢ 507 + 94 b 490 + 88
BMI (kg/m®) 237 + 32 237 + 3.0 235 + 29 236 + 3.1 237 + 29
SBP (mmHg) 1214 + 154 ab 1219 + 154 a 1222 + 156 a 1192 + 153 b 1172 + 145
DBP (mmHg) 773 + 115 a 777 + 113 a 775 + 111 a 760 + 111 b 746 + 112
TC (mg/dL) 2121 + 34.1 2114 + 338 2128 + 325 213.1 + 343 2126 + 33.3
HDL-C (mg/dL) 585 + 166 a 584 + 165 a 586 + 162 a 577 + 160 ab 563 + 162
LDL-C (mg/dL) 1282 + 32.0 1280 + 32.0 1294 + 31.0 129.6 + 318 131.1 + 308
TG (mg/dL) 1413 + 1052 1404 + 107.1 1355 + 889 1413 + 1195 136.0 + 87.7
Fasting blood glucose 100.1 + 19.0 100.8 + 183 100.6 + 19.8 100.7 + 19.7 99.8 + 20.4
HbA ¢ (%) 518 + 0.76 @ 523 + 078 b 525 + 078 b 527 + 079 b 527 + 0.80
YGTP (U/L) 560 + 616 a 546 + 579 a 536 + 523 a 515 + 541 a 458 + 413
AST (U/L) 248 + 116 248 + 127 244 + 98 25.1 + 543 229 + 102
ALT (U/L) 289 + 199 a 283 + 195 a 275 + 174 ab 277 + 210 ab 263 + 16.6
Creatinine (mg/dL) 0.85 + 0.1 0.85 + 0.17 0.85 + 0.17 0.85 + 0.1 0.85 + 0.39
CRP (mg/dL) 0.17 + 031 0.16 + 0.30 0.17 + 032 0.15 + 023 0.17 + 045
Smoking (number/day) 99 + 11.8 a 108 + 122 b 118 £ 123 b 134 + 129 ¢ 154 + 129
Exercise (times/week) 1.9 + 2.6 20 + 25 2.1 + 25 20 + 24 20 + 24
Alcohol intake (g/day) 201 + 232 a 227 + 239 ab 227 + 231 ab 213 + 235 ab 229 + 269
Energy intake (kcal/day) 1724 + 470 @ 1903 + 489 b 1988 + 489 ¢ 2051 + 552 d 2112 £ 546

Abbreviations are explained in the Table 4-1 footnote.
Not normally distributed variables were log-transformed before analysis. Means +=SD were back-transformed.

a-e Values not sharing a common letter are significantly different from each other at p<0.05 by Scheffe's multiple range test.



Table 4-4. Adjusted geometric means of biological parameter by quintiles of polyphenol intake.

Quintiles of polyphenol intake

Q1 Q2 Q3 Q4 Q5
Polyphenol intake 67-747 748-1,011 1,012-1,218 1,219-1,547 1,548-3,110
(n=1,591) (n=1,599) (n=1,584) (n=1,592) (n=1,594)

Mean (SE) Mean (SE) Mean (SE) Mean (SE) Mean (SE)
yGTP (U/L) 572 (1.3) a 543 (13) ab 533 (1.3) ab 519 (13) b 449 (13) ¢
AST (U/L) 253 (0.7) 24.8 (0.7) 242 (0.7) 25.0 (0.7) 227 (0.7)
ALT (U/L) 29.1 (0.5) a 289 (0.5) a 279 (05) a 274 (05) a 254 (05) b
SBP (mmHg) 1219 (04) a 121.1 (04) a 121.3 (04) a 1195 (04) b 1182 (0.4) b
DBP (mmHg) 775 (0.3) a 773 (0.3) a 772 (0.3) ab 76.1 (0.3) be 75.1 (0.3)
CRP (mg/dL) 0.17 (0.01) 0.16 (0.01) 0.17 (0.01) 0.15 (0.01) 0.17 (0.01)

6V

Adjustments were made for age, smoking habit, energy intake and alcohol intake.
Not normally distributed variables were log-transformed before analysis. Means (SE) were back-transformed.

a-c Values not sharing a common letter are significantly different from each other at p<0.05 by Bonferroni's multiple range test.



Table 4-5. Regression analyses of parameters as explanatory variables for GGT levels.

Response variable ~ Explanatory variables B p

vyGTP Alcholic intake 0.298 <0.001
Polyphenol intake -0.073 <0.001
Smoking (number/day) 0.036 0.001
Energy intake -0.013 0.239
Age -0.007 0.543
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