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Table 1. Kale Component (/a pack)

Energy

Dietary fiber
Sodium

Sodium chloride equivalent
Potassium
Calcium
Magnesium

Iron

(-Carotene
Vitamin C
Vitamin E
Vitamin K

Folic acid

Total chlorophyll
SOD activity
Lutein

DFAIII (Difructose anhydride III)

Honshibori-aojiru
Premium-Reito
(frozen100 g)

Honshibori-aojiru
Premium
(powderl0 g)

11 ~ 30 kcal 25 ~ 44 kcal
0.10~0.60 g 081 ~20¢g
= 18 ~44 mg
0.06~0.15¢ -
138 ~ 349 mg 161 ~ 445 mg
73 ~226 mg 91 ~ 215 mg
19 ~ 33 mg 17 ~ 48 mg
0.14 ~0.78 mg 0.19 ~0.36 mg
935 ~2,378 pg 555 ~2,029 pg
200 mg 76 ~229 mg
0.32~2.1 mg 0.46 ~ 1.6 mg
92 ~209 g 98 ~ 222 ng
38 ~ 127 ng 39~93 ug
16 ~35 mg 14 ~ 44 mg
49,000 ~ 110,000 unit 27,000 ~ 78,000 unit
1.3~3.1mg 097 ~ 2.7 mg
500 mg 500 mg

SOD, superoxide dismutase; DFA, difructose anhydride.
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Table2. Lifestyle-related behaviors.

Smoking Cigatettes/day
Alcohol consumption mL/day
Frequency of alcohol drinking times/week
Exercise days/week
Sleeping hours hours/day
Water consumption L/day
VDT working hours hours/day

Control group (CON)

n

1,063
1,063
1,050
1,063
1,063
1,063
1,023

mean

1.25
0.45
1.49
1.76
6.21
1.21
3.61

H+

H H+ K+ K K

H+

*#p<0.01, Mann-Whitney U test. SD, standard deviation; VDT, visual display terminals.

Table 3. Kale intake background (KL).

Ingestion history

Kale type

Consumption and frequency of Kale juice

Supplement combination

(The main components that overlap with kale juice)

Table4. Functional age by Anti-aging check system.

Over 3 years
More than 1 year less than 3 years
Honshiboriaojiru
Honshiboriaojiru

1 cup/day
1~2 cups/day

over 2 cups/day

Vitamin C
Vitamin E
Calcium

No combination

Control group (CON)

n
Age years 1,063
Muscle age years 1,063
Bone age years 1,063
Hormonal age years 1,063
Nervous system age years 1,063
Vascular age years 1,063

59.4
53.7
56.7
61.5
60.9
65.2

mean

H+

H+

H

H+

H+

+

SD
5.5
11.4
14.3
9.9
14.4
13.0

SD

5.09
0.76
2.29
2.08
1.13
0.51
2.50

Kale intake group (KL)

n

110
102
108
109
108
100
107

mean

0.65
0.72
2.46
1.68
6.21
1.24
4.30

H+

+H + H+ K+ K

H+

Kale intake group (KL)

n
110
110
110
110
110
110

mean
58.4
48.7
60.4
64.3
53.5
64.1

H+

H

H+

H+

+

+

SD
5.6
39
16.2
9.9
12.8
8.9

SD

3.22
0.90
2.57
2.18
0.93
0.48
3.31

Premium-Reito (frozen 100 g)
Premium (powder 10 g)

**p<0.01, *p<0.05, independent t-test. SD, standard deviation; Functional age is estimated by Age Management Check (Ginga Kobo).

(5)

p-value
(CON vs KL)

0.154
0.000 **
0.000 **
0.319
0.590
0.456
0.184

107 97

100 91
10 9

107 97

16 15

16 15
80 73

p-value

(CON vs KL)

<0.001 **
0.024 *
0.005 **

<0.001 **
0.244
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Table5. Anti-aging medical checkup.

Control group (CON) Kale intake group (KL) p-value
n mean SD n mean SD (CON vs KL)
Anthropometry
Height cm 1,063 156.1 = 53 108 1579 = 55 0.001 **
Weight kg 1,063 540 £ 8.2 108 53.0 £ 6.7 0.152
Systolic blood pressure mmHg 1,063 1226 *= 18.6 110 1204 = 157 0.230
Diastolic blood pressure mmHg 1,063 749 = 11.0 110 76.4 = 10.6 0.181
Muscle age
R-WBI 79 07 = 0.1 108 07 = 0.1 0.085
L-WBI 79 07 £ 0.1 108 07 = 0.1 0.189
BMR kcal/day 142 1,0984 = 166.4 108 1,144.6 = 106.2 0.008 **
BMI kg/m? 1,063 22.1 = 3.1 108 213 £ 2.6 0.001 **
Body fat percentage % 1,046 28,5 £ 6.5 108 251 £ 438 <0.001 **
Bone age
Stiffness value 985 80.1 £ 15.2 110 76.1 = 16.7 0.009 **
Hormonal age
IGF-1 ng/mL 1,063 1289 £ 40.8 110 111.1 = 275 <0.001 **
DHEA-s ug/dL 1,063 8357 £ 446.0 110 862.8 = 4254 0.542
Nervous system age
CA 1,063 48 = 14 110 55 £ 07 <0.001 **
NUCA 1,063 45 = 82 110 1.3 £ 1.5 <0.001 **
Response time second 1,063 1542 = 120.0 110  109.8 %= 393 <0.001 **
Vascular age
SDPTG-estimated vascular age  year 24 60.7 = 7.1 109 645 £ 93 0.032 *
R-CAVI 69 8.0 = 09 110 79 = 0.9 0.304
L-CAVI 69 79 += 0.9 110 7.8 = 0.9 0.394

**p<0.01, *p<0.05, independent t-test. WBI, weight bearing index measured by Physion MD; BMR, basal metabolic rate; BMI, body mass index; IGF-I,
insulin-like growth factor-I; DHEA-s, dehydroepiandrosterone-sufate; CA, categories achieved; NUCA, numbers of response cards used until the first category
achieved. CA, NUCA and response time are measured by Wisconsin card sorting test. SDPTG-estimated vascular age is measured by Dyna Pulse SDP-100;
CAVI, cardio ankle vascular index.

(6)



Table 6. Blood biochemistry and urine analysis.

Control group (CON) Kale intake group (KL) p-value
Blood biochemistry n mean SD n mean SD (CON vs KL)
Leukocyte count /uL 23 57313 *= 1,123.7 110 4,3782 = 1,208.2 <0.001 **
Erythrocyte count x 104/uL 25 432.1 += 255 110 4219 = 31.0 0.128
Hemoglobin g/dL 22 132 = 0.7 110 12.8 = 0.9 0.040 *
Hematocrit % 21 410 = 25 110 396 £ 25 0.019 *
Platelet count x 104/uL 22 233 = 538 110 225 = 49 0.517
Total bilirubin mg/dL 19 06 = 02 110 08 = 0.2 0.001 **
AST U/L 26 220 = 5.7 110 210 = 4.6 0.332
ALT U/L 26 195 £ 7.8 110 170 = 6.1 0.081
Y -GTP U/L 27 283 = 21.1 110 222 = 13.7 0.069
LDH U/L 19 2094 = 624 110 1772 £ 283 0.039 *
BUN mg/dL 20 13.6 £ 3.8 110 139 = 3.6 0.740
Creatinine mg/dL 22 06 = 0.1 110 06 = 0.1 0.032 *
Total cholesterol (TC) mg/dL 174 2225 = 36.8 110 216.7 = 33.1 0.180
HDL-C mg/dL 1,043 648 = 155 110 726 = 153 <0.001 **
LDL-C mg/dL 1,058 1249 *= 309 110 1260 £ 29.6 0.721
Triglyceride (TG) mg/dL 1,056 934 = 484 110 779 = 36.0 <0.001 **
FPG mg/dL 1,053 97.6 = 16.8 110 84.6 = 103 <0.001 **
HbAlc % 1,041 53 £ 0.6 110 52 = 03 <0.001 **
Insulin (IRT) uU/mL 193 58 = 42 110 37 = 44 <0.001 **
Total protein (TP) g/dL 20 72 £ 0.5 110 68 = 04 <0.001 **
Na mEq/L 29 1422 = 1.9 110 1416 = 1.8 0.126
K mEq/L 28 40 = 03 110 41 = 03 0.368
Cl mEq/L 13 1045 = 1.8 110 1059 = 1.5 0.002 **
Ca mg/dL 13 94 = 03 110 96 = 04 0.126
Fe ug/dL 64 932 = 30.8 110 99.7 = 244 0.130
Cortisol ug/dL 1,061 93 = 38 110 77 = 2.8 <0.001 *3*
Progesterone ng/mL 71 04 = 1.1 110 0.1 = 0.0 <0.001 **
Estradiol (E2) pg/mL 130 169 = 304 110 252 = 51.0 0.001 **
Homocysteine nmol/mL 133 9.5 = 2.7 110 64 = 1.6 <0.001 **
hsCRP mg/dL 998 6.5 = 390 110 00 % 0.1 <0.001 **
LH ratio 1,043 2.1 £ 038 110 1.8 £ 0.7 0.001 **
HOMA-R 191 1.3 £ 1.0 110 08 = 1.5 0.003 **
Urine analysis
8-OHdG production rate ng/kg/hr 67 69 = 35 110 6.7 * 33 0.721
Isoprostane production rate  ng/kg/hr 64 20 £ 14 110 12 £ 09 <0.001 **

**p<0.01, *p<0.05, independent t-test or Mann-Whitney U test. FPG, fasting plasma glucose; IRI, immuno reactive insulin; hsCRP, high-sensitive C-reactive
protein; LH ratio, LDL-C : HDL-C ; HOMA-R, homeostasis model assessment insulin resistance; 8-OHdG, 8-hydroxydeoxyguanosine.

(7)
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Table7. Physical symptom and Mental symptom score in AAQol

Control group (CON) Kale intake group (KL) p-value
Physical symptoms n mean SD n mean SD (CON vs KL)
Tired eyes 1,063 3.19 = 0098 110 333 % 1.01 0.162
Blurry eyes 1,063 2.63 = 1.04 110 272 £ 1.07 0.516
Eye pain 1,063 201 = 0.97 108 1.92 = 0.99 0.257
Stiff shoulders 1,063 3.64 = 1.13 109 350 = 1.24 0.318
Muscular pains/stiffness 1,063  3.07 = 1.14 110 2.89 * 121 0.097
Palpitations 1,063 209 = 093 110 1.76 * 0.87 <0.001 **
Shortness of breath 1,063 207 + 093 110 170 + 0.81 <0.001 **
Tendency to gain weight 1,063 300 = 1.27 110 294 = 137 0.626
Weight loss, thin 1,063 156 % 0.79 109 156 = 0.85 0.692
Lethargy 1,063 248 = 0.96 110 250 + 1.06 0.966
Lack of sense of wellness 1,063 235 £ 097 109 231 = 0.95 0.705
Thirst 1,063 214 = 098 110 192 + 0098 0.011 *
Skin problems 1,063 228 = 0.90 110 251 % 1.00 0.025 *
Anorexia 1,063 172 = 0.72 110 156 * 0.74 0.010 *
Early satiety 1,063 206 = 0.92 110 1.84 = 0.80 0.021 *
Epigastralgia 1,063 200 = 0.89 110 190 * 0.86 0.264
Liability to catch colds 1,063 208 = 0.89 110 205 = 091 0.675
Coughing and sputum 1,063 213 * 0.94 110 1.87 = 0.92 0.003 **
Diarrhea 1,063 190 = 0.82 109 1.66 = 0.81 0.001 **
Constipation 1,063 244 % 1.15 110 2.15 % 121 0.004 #*
Hair loss 1,063 247 = 093 109 250 * 091 0.608
Gray hair 1,063  3.68 = 0.95 110 395 * 0.8l 0.009 **
Headache 1,063 235 = 1.01 110 233 * 1.08 0.737
Dizziness 1,063 199 = 088 110 1.85 % 0.90 0.078
Tinnitus 1,063 193 = 101 109 185 = 101 0.383
Lumbago 1,063 289 % 1.16 110 275 % 1.06 0.200
Arthralgia 1,063 250 = 1.13 110 255 = 1.12 0.464
Edematous 1,063 232 = 1.04 110 242 = 1.05 0.222
Easily breaking into a sweat 1,063 256 = 1.19 110 2.81 = 1.22 0.029 *
Frequent urination 1,063 231 = 1.02 110 225 £ 1.10 0.436
Hot flashes 1,063 208 = 098 110 195 + 093 0.201
Cold skin 1,063 2.82 = 121 110 259 % 1.12 0.113

Control group (CON) Kale intake group (KL) p-value
Mental symptoms n mean SD n mean SD (CON vs KL)
Irritability 1,063 251 = 085 110 241 = 0.86 0.212
Easily angered 1,063 237 £ 0.81 110 225 = 0.81 0.092
Loss of motivation 1,063 229 = 0.88 110 222 = 0.86 0.521
Unhappy 1,063 191 = 085 110 202 * 081 0.124
Nothing to look forward to in my life 1,063 191 = 0.87 110  2.00 = 0.90 0.295
Daily life is not enjoyable 1,063 1.90 = 0.83 110  2.01 = 0.86 0.210
No confidence 1,063 2.09 = 0.85 110  2.17 = 0.89 0.262
Reluctance to talk with others 1,063 1.85 = 0.81 110 190 = 0.82 0.569
Depressed 1,063 1.90 = 0.81 110 1.94 = 0.88 0.802
Feeling useless 1,063 1.88 *= 0.78 110 1.89 = 0.82 0.937
Shallow sleep 1,063 252 % 1.12 109 233 £ 1.11 0.063
Difficulty falling asleep 1,063 236 = 1.11 110  2.18 *= 1.09 0.087
Pessimism 1,063 229 % 0.92 110 245 = 1.01 0.118
Memory lapse 1,063 3.12 = 0.84 110 292 = 0.86 0.007 **
Inability to concentrate 1,063 246 = 0.85 109 232 = 0.78 0.129
Inability to solve problems 1,063 217 £ 0.77 110 195 £ 0.71 0.008 **
Inability to readily make judgments 1,063 215 £ 0.77 109 203 = 0.75 0.123
Inability to sleep due to worries 1,063 221 £ 0.87 110  2.12 = 0.90 0.232
Felling tense 1,063 246 = 0.86 110 245 * 081 0.668
Felling anxious for no particular reason 1,063 198 £ 0.85 110 190 £ 0.85 0.329
Vague feeling of fear 1,063 1.76 £ 0.78 110 1.65 £ 0.71 0.168

*#p<0.01, *p<0.05, Mann-Whitney U test. SD, standard deviation; AAQol, Anti-Aging QOL Common Questionnaire.
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