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SUMMARY
(FELFE)

[. Title: Association between intake of Korean fermented food and osteoporosis or

osteoporotic fracture risk

II. Necessity and Purpose of the study

As the number of elderly people increase, prevalence and incidence of osteoporosis
or osteoporotic fracture are predicted to rise significantly. However, it has been
reported that prevalence of femur neck fracture among Korean is lower than Western
societies. It 1s suggested that Korean traditional dietary habit, such as fermented food
intake may be able to contribute to that. Therefore, the purpose of this study was to
investigate the relationship among osteoporosis or osteoporotic fracture risk,

fermented food intake, and intestinal microbiome using feces in Korean.
III. Contents and Methods of the study

This observational cross—sectional study included 110 elderly aged 65-82 years and
68 adults aged 18-40. All participants visited the primary healthcare clinic of
Chung—Ang University Hospital in Seoul between March 2011 and October 2011. They
completed a lifestyle questionnaire and medical history. And, dietary assessment,
anthropometric evaluation and bone densitometry, blood sampling, and 24-hr urine and
feces collection were conducted. Additionally, muscle strength, physical performance,
and cognitive function screening test were accomplished among elderly. The
Institutional Review Board of Chung-Ang University Hospital approved our study, and
all subjects provided written informed consent.

This study was conducted dietary assessment by 24-hour recall method and food
frequency questionnaire to examine the fermented food intake. We compared the level
of fermented food intake among normal, osteopenia, and osteoporosis groups.
Correlation between the level of fermented food intake and anthropometry, clinical and
laboratory variables, and nutrition was analyzed. We conducted a stepwise multiple
linear regression analysis to identify the independent association between fermented
food intake and bone mineral density or osteoporotic fracture risk. And, we also
conducted a simple correlation and a stepwise multiple linear regression analysis

between the level of individual fermented food intake and bone mineral density or



osteoporotic fracture risk. Equol producer was investigated using fasting serum. We
compared the values of anthropometry, clinical and laboratory variables, and nutrition
between equol producers and non-producers among elderly. Finally, according to the
levels of fermented food intake, bone mineral density, and telomere length, differneces

of intestinal microbiome were examined.

IV. Results of the study

Intake of fermented food was increased in elderly comparing to adults group. The
older subjects get, the more fermented food intakes of them are increased. Intake of
fermented foods was positively correlated with femoral neck BMD. It was also positively
correlated with physical performance score in female. And, intake of fermented foods
was negatively correlated with osteoporotic fracture risks in elderly. Furthermore, telomere
length was positively correlated with intake of fermented foods. The independent positive
associations between femoral neck BMD and intake of fermented foods were showed. And,
there was differences in intestinal microbiome through fecal analysis between the lowest and
the highest or the second highest quartile of fermented foods intake.

Among the 110 elderly, equol producers were 42(38.18%). They showed the
increased fat-free mass, lumbar and femur neck BMD, hand grip strength and
telomere length comparing to non—-equol producers. And, intake of fermented foods
and isoflavone were also higher in equol producers than in non—-equol producers. The

independent positive associations between lumbar BMD and equol producing ability.

V. Applicable planning of the study products

We will publish and present the results in the symposium. Based on this study results, further
studies or R&D strategies were planned.Also, we will be promoting study results to the people

by the media or open health lectures.
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19) Lee M], Kim JH. Estimated dietary isoflavone intake among Korean adults. Nutrition Research and Practice 2007 1:206-11.
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20) FNAZGFRA A47] 33 £(2009), 2




A1L3(L1), A283F(L2), A3LF(L3), A483(14), hE HF(Femur neck), = 4zt
Ward's triangle of femur), O ¥ % 2}7k4(trochanteric femur)2] % (g/cm?)9}t T scoreS 7t
7t 24359t =45 A= DEXA WH OS2 Lunar prodigy (General electric, USA) & ©]-§
tel S48t em 49 APdEe =07l fal Wd A 7A BALS AAsa HAAE

—

ol

TYT Aol 8 F(L1-L4)et tE AFe E=dHEE WHO Ao wet A4 (T-score>-1),
=745 (-25<Tscore <-1), &5 (T-score<-25)0. & 73}t
v =d9d = Bt

WHOOIAE AZHL A A8 + Ads JFAE 3)E T8t FRAXY (fracture risk
assessment tool)E 73l 10d W =4 9 F=(10-year fracture probability)E AFE3til Q&
o =S AT REE ntdEo] ofF o|&ste T =S HUFH2.

F 3. WHO FRAX"el] Z3Hel 3=
Age (50~90 years) Parenral history of hip fracture
Sex Current tobacco smoking
Weight Long-term use of glucocorticoids
Height Rheumatoid arthritis
Low femoral neck BMD Other causes of secondary osteoporosis
Prior fragility fracture Alcohol intake of more than two units daily

99, 259, +558S AR @A S E A9e A9 FAAE, dF &F

1HIEF & 7% o) AAAE F5To2 ol AHAAE FTo=E, &5 THA FHsl

o] dFdol 23] o], 13] 1At o] AldsteE AS &5 ToE EFATH

AE S #3185 B gdstion, A4 E&ste FES A A st RlsAt

uh A AR AL

1) A%, Az, AAdZFAF G Ass 4T $ ADdZFAT(body mass index, BMI)=
A (kg)/ 71 (m)*2 A4bsl T

(2) 3 84 AFEUARE 38 HH0=E 23] A4 HARES o] &3 AT

(G) sElEd 2 JEo] =8 FA: dddEde AP AA 5&=4 7HE ot FeIe =6k
FET Aol 7HE The H9E SAs e, 9ol Edve JdWolY M 5 FHE
SAsAth SAMIE Eo]7] Hdl A7 Y AAE 3 Aol SAHsEAT

21) http://www.shef.ac.uk/FRAX/tool.aspx?country=25
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54 (dual-energy x-ray absorptiometry, DEXA): 103t FthollA kY =
£ ol&ste] AAle] AFF AAYF, F5o AWFd AR, AHA
S 2239 g2 =F3H

- Appendicular Skeletal Muscle Mass(ASM, kg): &3 &Fohe] o] AA Lo &

- Skeletal muscle mass index (SMI)-I (kg/m?: ASM/height

- Skeletal muscle mass index (SMI)-II (%): (ASM/weght)>100

(2) BAAYE 2 AN

o =29

AN
o

(1) 2= (hand grip strength):

Strain-gauged dynamometer (Takei TKK 5001, Takei Scientific Instruments Co. Ltd., Tokyo,
Japan)E ©]-&3t ¥ (kg)S SAH AT

(2) A =¥ (knee flexion/extemsion)

E#Hd 54548 &9 3542 Biodex system 3 Pro (Biodex medical system, USA)< ©| 83T}

£4 29 AL AH4AE <8 4719 oA &3 F diF HAE s FH] JEH

A3 AANHAH. 1ZWE o] &8t A=A At} hEHE

2 Ao Lol JA A =E 1A AT, 1A HAL

AEE Bt &% 2 6024 EHE A
o5 1

Age A7} w0 o] Gk

v}

nt. A1#)7]%5:  short physical performance battery (SPPB)

B3 &%, oA dojur], ¥38 9 FEES FoA WE HrpRoes HY
288mE ¥ % who] Aojrt=u= Hristed, 23] SAst 7P wE AMS 7]ES=E S8
o oz dolA7] AAs £ ARSSHA @Il Thsol warste] gle el A 53] doj A A
%71 HEESIE AFCE Brietdth ¢33 A2 dE Al (tandem  stance), WFY B ARA|
(semi tandem stance), ¥H¥FAHA|(side by side stance)E 10% ©]d FAE & Y= Hrtst
= dEAA e} HAEAAE 102 ol AT A+ 44 134, €28 AAe Ff= 3%
ol A 14, 1025 A8t 28 < Fo] T 438 C = st

AFATNA B S22 dogta AA }5’— F3stA Xl A4
285U E A9E 14, 41-652F 23, 324.0%E 3%, 31% ol 4 Q)
oA 7] HAAbell A= 60 o AQFHAY A E3tH 04, 16.7% o] do]A 14, 13.7-16.69%
W 274, 11.2-13.69% 9 37, 11.19% | o AldstH 4388 FUTh2),

Ny
trt
rlr
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2 % £UH LI B YA
Fol 247t 1~44 08 WEsn

o Agta A% dHolA 7 28 AHSEE B7EET 36 item Short Form Health
Survey (SF-36; Quality Metric Inc., Lincoln, RI, USA)= §5 =RldAE A7434 49 A
SAsted 8ol dFH Aot SF362 8719 FH(4A 7] physical functioning, AlA]
H& role physical, AA F% bodily pain, A¥2 717} general health, &% vitality, A}3] 7]
5 social functioning, role emotional 74 <&, A4l 1% mental health)¥} ©] G EolA
F23 A4AAH DA AS(mental component scale, MCS)9F  AAAH 2 7FA] < (physical

component scale, PCS)Z -4 = o] T}23),

(2) #1715 MMSE-K

AdE, 7199, FAHFH Aldbed, dojek AEt 7Y, oot Ads Brlishs F5
OS2 o]Fofx ¥ 30w MMSEKE Aldste] AA|7s= 232d sttt 244 o4 4
T+ Ao 20238 = A fdom AET 4 U

Ab AskebE gl APz A

(1) IHtdAHAL: CBC, fasting insulin and glucose, AST, ALT, y-GT, BUN, creatinine,
eGFR, TSH
A] 3%: hs-CRP, total cholesterol, HDL-cholestrol, LDL-cholesterol, triglyceride

AFA| 3E: calcium, phosphorous, 25-OH vitamin D, bone specific ALP, osteocalcin,

il R

o\

osteopontin, N-telopeptide (Ntx) and C-telopeptide of collagen Type I (CTx)

—_~
=
N
FE

& 432 homeostasis model assessment of insulin resistance (HOMA-IR) A 3 (&5
= ﬂ [U/ml]*x &5 83 [mmol/L]/22.5)2 A4 T

(5) &W 24Xt YEF, ZF AA

(6) N3} AN A Equol £4

(7) 2=2wjo] dol: AEZ £4E AlAl(mitotic clock)Z AZo] =3} @A F4 A&

(7}) DNA £ % PCR
- EDTAE YA EASY DNAZ]E(QIAamp DNA Blood Mini Kits, Qiagen, Hilden,

22) Guralnik JM, Simonsick EM, Ferrucci L, et al. A short physical performance battery assessing lower extremity function:
association with self-reported disability and prediction of mortality and nursing home admission. ] Gerontol 1994;49(2):M85-94.

23) Han CW, Lee EJ, Iwaya T, et al. Development of the Korean version of Short-Form 36-Item Health Survey: health related
QOL of healthy elderly people and elderly patients in Korea. Tohoku ] Exp Med 2004;203(3):189-94.
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Germany)E Al43le] DNAREE Al#3slal, 28 DNAE templateZ 3} LightCycler®
(Roche Diagnostics) 7]171E& ©]-83}4 real time quantitative PCR< Al 33} 3 T}

(b T/S ME T
- T/S Bl &2 telomere(T) ¢} single copy gene(S)9] HIE&=E THefF of® FMA| 9 T/S ghol] 1
o]g}H o] reference DNA$%} single gene copy number ¢} telomere repeat copy number
o H7b dAZHE Solth & JHAle T/S wlisk tr& JHAle] T/S HIE Hlwst= AL 18
DNAS| &<}l telomere Ao]E Hludte= A 2o
- PCR W3 Al 9AAl= 2F S35 Alvit 207 Hoh o] "A HH, T/SHl&2 ts &4A
Akt

[2CHelomeres) /o C(3654 1= y-aCt

Z T/S #] (relative T/S ratio) & EF DNA°] g v E&2A o3 2o T4

0-(ACH-AC2) = _p-ACt

ACtl: A3 thd(experimental sample)
ACt2: 3E=(reference)

(th) telomere gene and single copy gene

- telomere % oligonucleotides= Homo sapiens genomic DNA, chromosome Un clone:
CMF9-56D23, telomere region, gi|31071662|dbj|AP006332.2| < ©]-83}1, single copy gene
OS2+ 36B4, Homo sapiens, ribosomal protein, large, P0, clone MGC: 3679,
gi| 13543411 | gb | BC005863.1 | BC005863 & ©]-&-3}Th.

B) MEZ=E ol 715 EA) Bk vIEZ = o DNA copy (mtDNA) &~ 4

MY oA FAHG vEZSE ol DNA copy T7F 24T A4 vEZ=gol gigtd e
2o gagyel faE Yehfo mEZEZC} eRde WEste Aoz YA Y. =T
N7 = Ade T8 G4 €< 7 AS ¥ ofdgt 1Y vk FF A AL o]
3l dojus xor TN F43 nEZE= DNA copy v PIEZEZ oL 4ksta)
Ao 2 T 5 o] AT F2 AmVF Ik

AHHAE dHolA] QlAamp DNA blood midi kit (QIAGEN, Hiden, Germany)= ©]-&3}

DNAE FZ3th. #Wd+9 uwEFZE=g o} DNA CopyTE %otR7] $3to PCR ABI
PRISM 7000 Sequence Detection System (Applied Biosystems)< ©]-&3}a] 233} th.

_21_



4. 2 W M+ B4

7h 28U Al Als 3 =
- Mixer Mill MM3003% QiAmp Stool DNA 7]EE ©]&3t 7|A| A o2 uafste] FE3AT
WAZE 5 15ml Al 8ol &
31%«1 W3 3mlo] ASL

4 AesAT.

0=l A 158 o] Wxsl1 15%%5¢ Jegatch
A 2=
= =

o{N' E

3 #3299 10ml ASL $35HS
NS ALgstg e, 571 5 mm frE

0_4

mlS 2ml microtube®Z 713 5 mm =&57< @ ¢ 02 mm F8TE
250ul 3l Mixer Mill MM 300< ©]-& Htl €9°o= 583 F H J43 & 5000xgow

®
o
(o))
Q1
=
ox
1<
= mlO
N
N B
E
=
(@)
L
go
i
g
&
pas
5§
=
o
=
=
i
ol
=
N
>
™
oft
o
—
M
o

(6) 200ul FEH= A AFHSE &I £ 15ul9 proteinase K& 7}stal £ st oh

(7) 200p] AL W3S Y 15% 7384 g8kt

(8) 70= 0l A 3AZFOl g WAFE F 200ul ol EHES Wl A3 IESAT

(9) DNA A Z2¥HE vlojlmazR B F1, 600ul AES ZYo) 716t Hu £52 18
7+ QAR 5000l AWIHHAE 718l H £52 1827F 948390

(10) Z2S Al 2 ml tubeZ %713, 500l AW2HHE Y311 H3 £5=2 383 A4S
}.

(11) 238 < 1.5 ml tubeE 711 150ul AE bufferS 7}stx ALoA 183F X3 F HA

o
sz 1m0 AABEHET

. W Al Al A4k A 8 PCR optimization

3 M+ A d2b 5 =4; Nanophotometer (IMPLEN)
Real-time PCR< ©] &3+ 165 rRNA gene A% (qPCR)
qPCRE 7|xE #Y3g PCR SF< 9% A =1 &4

ot 165 rRNA 32 5% (~920bp)

Forward primer: 6FAM-AGAGTTTGATCCTGGCTCAG
Reverse primer: NED-CCGTCAATTCCITTRAGTTT
PCR Z7: 30 cycle: 30s denauration, 30s annealing at 57C, 1m extension at 72C

PCR 4Hs Eolx¢} ¢F &4]: agarose gel electrophoresis
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Fluoresenso (53)

2} 165 rRNA S35 A4 2 Adas dd

- AA: Qiaquick PCR purification column Z! A&
- AtEA dAd: F A B4R FA AW, Mspl
NEB), 5 units, HinP1I (NEB), 5 units; 37C 4A]3t

[e)
Sy

. Capillary electrophoresis

- Applied Biosystems 3730x] DNA Analyzer ©]-&

- Size standards: GeneScan™ LIZ 1200 ©]-&

- AFgYE AE AASIAS Wl A dxd

DNA mixture 37}

vl ZHAGHEA  (Terminal restriction fragment,

- Peak Scanner 1.0 sofware (ABI) ©]&

- Size standards recalibration

_23_

Optimization & S% =4

1. PCR with fluorescently labeled primers

4. Characterization of the peaks using tailor-made database

Workflow of T—RFLP bacteria profiling




O UCHID83 55

0 100 200 300 400 500 600
2D |- 32000
ol 26000
L 24000

1200 4
800 -

400 4

U-|: " bl \l Lok ol A ni " b AL - A i

1] | |

Fecal sample T—RFs electropherogram <

= ™ tw e w  jw e 0w W W w e W

| fltl o

59 81 155 205 227 302 364 419 555
2i5
B.

Fragment size

in the Phusion®

Bacterial Profiling Kit

| Database :

lactococcus sp.; blue 59 39 51
Str. agalactiae; yellow a1 a1 73
§. aureus; blue 155 155 149
lactococcus sp.; yellow 205 205 200
Fnteracoccus faecalis; blue 216 215 211
§. aureus; yellow 227 227 221
Enterococcus faecalis; yellow 302 302 296
Pasteurella dagmatis; blue 364 364 359
Pasteurella dagmatis; yellow 419 419 412
Str. agalactiae; blue 555 555 549

Size standards re—calibration

A}, Operational taxonomic units (OTUs) 274

- AEZF T-RE 2717F A2 7F8 243 2712 9h&dste] 24, A /g web-based =
2% o] 88le] T-FR =Z7)9} At ©z WEg golHE =234

o, B A1z 7E AA| 7S T-RFLP database2 ©]-83F A+ o=
- 165 rRNA gene @714 €< ©o| & in silico 28 T-RF sizeg 7|22 AldH<S 9

= dlo]g o]~ (http://microbiology.cau.ac.kr)S B AFA7F AA ANEEG L, o)
SF A T

i
ok

o
.
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OTU determination
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, Department of

——=
@ 3 |BL hipt/mededn chu st .

TeE BEE =200 SHEDIE R0 E22H) X @UE - pRae
s BAHED v Bl 57 un= » Y Google = NCBIBlast = PubMsd Home £ +++++JCR-Wah 4.5 W...
2+ @ Chung-fng Univer., x @hﬂp:k/madedu‘cau.a:.‘.

G HUNG - ﬂ NG UNIVERSI T Y College l:lf Medicine, I:laut Of Mlclublolugv

” SO Aboul_us
odsE ‘—‘tm"'

College of Medicine
c Dept. of Microbiology

T-RFLP Database

This terminal-restriction fragment length polymerphism (T-RFLP) database is based on the silico
PCR amplification (~900 bp) and restriction of 165 rRMNA gene sequences (F, BFAM-
AGAGTTTGATCCTGGCTCAG: R, NED-CCGTCAATTCCTTTRAGTIT: Mspl and HinP 11,

Type the blue peak and the corresponding yellow peak value in the fields™. Include some margin in your
search. For example, for a size call of 97 1, search for values between 96 and 98 For larger restriction
fragments, the size calls obtained from the capillary electrophoresis instrument software may differ up to
several nucleotides from the database values.

Blue (FAM) peak value minimum
Blue (FAM) peak value maximum |
Yellow (NED) peak value minimum | |
Yellow (NED) peak value maximum | |
Any information of a bacterium |

+Dye-colors as they appear following electropharesis with Dye Set G5 (Applied Biosystems)

Programmed by Prof. Kijeong Kim (21213, S2CHEW 2| DIcksr 0|8 St nal
Chung-Ang University College of Medicing, Department of Microbiology, Seoul, Korea
Tel, +82 2 8205694  kimkj@cau.ac.kr

Windows Internet Expid

+ll cau,ac.kr B
221 EHZDNIA) =D =SBIH * @EE -
s 1= v #J Google = NCEI Blast = PukMed Home £ +++++JCR-Web 45 W... ot SUUWSD 2]
& Chung-#ng Unlver... x | @ httpi//mededu.cau.ac...

F CHD II G-ANEG II N I\l ERSITY DDIIEQB Df Medicine, Dent of Mlcml]lulﬂgv
SOOI About ah
CALE 2

: Stams: OFF. E
r\uy\ammtu Dy PLUT AIUSUIY NS 21765, 2585 bl =4 L =18 L= LIl 3 = Alves 4
Chung-ang University College of Medicine, Department of Microbiology, Seoul, Korea
Tel +82 2 820 5694  kimkj@cau.ac.kr
Found 180 matching microorganisms.

Organism Length Blue Length Yellow A ion
Amycolatopsis nigatensis LCT1. 29 50 AB24853T
Astercleplasma anaerobium (T) 161T ACCT 2788 29 71 M22351
bacterium SM8-19 129 68 ANTTZ140
Burkholderia sp. DFEEH4. 29 310 AJBB4ST4
Burkholderia sp. oral clane AKI188, 129 310 AYO05032
Candidatus Burkholderia kirkii (T) 19536779, 29 31 AFATE063
Khafr(ran) Almond witches—broom phytoplasma. 129 288 DQ165209
Lactobacillus fermentum (T3 123 68 AJBTEB12
Lactobacillus fermentum KLB 231 129 67 EF536268
Lactobacillus fermentum KLD 129 63 AF302116
Lactobacillus fermentum NRIC 0129 129 88 AB362610
Lactobacilus fermentum NRIC 0131, 129 168 AB3B2612
Lactobacillus fermentum NRIC 0136 123 168 AB362616
Lactobacilus fermentum NRIC 0139 29 68 AB362620
Lactobacillus fermentum NRIC 0142, 129 63 ABBBZE23
Lactobacillus fermentum NRIC 0143 129 88 ABSE2624
Lactobacilus fermentum NRIC 0144, 129 68 ABIB2625
Lactobacillus fermentum NRIC 0145 29 168 ABSE2626
Lactobacilus fermentum NRIC 01486, 29 168 AB3B262T
Lactobacillus fermentum NRIC 0147, 129 68 AB3B2628
Lactobacillus fermentum SFCB2-1 129 168 DI389350
Lactobacillus fermentum SFCB2-12¢, 129 68 DQ436147
Lactobacillus fermentum SFCB2-3. 29 88 DQ389352
Lactobacilus fermentum SFCB2-6C. 129 168 DQABE144
Lactobacillus fermentum SFCB2-8c 29 83 DO389366
Lactobacillus fermentum YB5. 29 8 DQ208951
Lactobacillus ingluviei (T) G 35, 29 63 AF317702
Lactobacilus ingluviei G 12 129 88 AF308146
Lactobacilus ingluviei G22. 129 68 AF308147
Lactobacilus mucosae (T) CCUG 43179 (T) 532 DSM 13345 29 345 AF126738
Lactobacilus mucosae LABST, 129 346 EF120376
Lactobacillus mucosae RAZOT0 129 346 AYA45124
Lactobacilus mucosae RAZ071 129 1346 ANA45125
Lactobacillus mucosae RAZ087. 129 345 AYA45126
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24) Willer, Stampfer M]. Total energy intake: implications for epidemiologic analyses. Am ] Epidemiol 1986;124(1):17-27.

25) Akaza H. Prostate cancer chemoprevention by soy isoflavones: role of intestinal bacteria as the "second human genome".

Cancer Sci 2012;103(6):969-75.
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Table 4. Demographic characteristics of study participants
Total subjects Elderly Adults
(N=178) (N=110) (N=68) Frvalue
Age (yrs) 62.48+11.86 69.92+4.01 28.56+3.85 <0.01
Sex
Male 71(39.9) 39(35.5) 32(47.1) 0.13
Female 107(60.1) 71(64.5) 36(52.9)
Lifestyle
Current smoker 17(9.6) 2(1.8) 15(22.1) <0.01
Current drinking 102(57.3) 37(33.6) 65(95.6) <0.01
Physical exercise 86(48.3) 62(56.4) 24(35.3) 0.01
Medical history
Hypertension 55(50) 0
Diabetes 16(14.5) 0
Hyperlipidemia 17(15.5) 0

P-value was calculated with t-test or X*-test between elderly and adults groups
2. AT g AAAS Az
EE ddAe AAAS Ads & 5o AASAT. =Rldel A AgelTel wls) Ald A,

Fgdgo] Edn7l How, AlA AALHE SMI-IIE 2ttt A=, AALHE, ASM, SMI-1S
5 HolA &UTH(E 6).
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Table 5. Anthropometry of study participants (N=178)

MeantSD or Median (25-75%)

Age 66 (30-70)

Body composition
Height (cm) 160.82+9.67
Weight (kg) 61.4 (52.7-69.5)
Body mass index (kg/m?) 24.03+3.47
Waist-hip ratio 0.88 (0.82-0.92)
Total Body fat (%) 30.95+7.78
Total body lean mass (kg) 22.1 (19.5-29.1)
ASM (kg) 15.42 (13.58-21.17)
SMI-I (ASM/height’) (kg/m?) 6.36 (5.64-21.17)
SMI-II (ASM/weight)*100 (%) 27.60+4.19

ASM: appendicular (legs and arms, both) skeletal muscle mass by DEXA
SMI-I: ASM/height(m?)
SMI-II: (ASM/weight)*100

Table 6. Comparison of anthropometry between elderly and adults groups

Mean+SD or Median (25-75%) P
Elderly (N=118) Adults (N=68) value
Age 69 (67-72) 29 (25-31)
Body composition
Height (cm) 157.40+0.54 166.50+8.75 <0.01
Weight (kg) 62.43+10.41 62.56+13.94 0.94
Body mass index (kg/m?) 25.07+3.04 22.37+3.49 <0.01
Waist-hip ratio 0.91+0.05 0.81+0.06 <0.01
Total Body fat (%) 31.49+7.90 30.03+7.55 0.24
Total body lean mass (kg) 21.95 (19.30-26.50) 22.3 (19.9-31.9) <0.05
ASM (kg) 15.36 (16.63-19.92) 15.80 (13.27-23.51) 1.18
SMI-I (ASM/height’) (kg/m?) 6.46 (5.92-7.26) 5.86 (5.23-7.82) 0.16
SMI-II (ASM/weight)*100 (%) 26.02 (23.96-29.42) 28.36 (25.92-31.21) <0.01

P-values were calculated by t-test or Wilcoxon rank sum test

ASM: appendicular (legs and arms, both) skeletal muscle mass by DEXA
SMI-I: ASM/height®

SMI-II: (ASM/weight)*100
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Table 7. Bone density and fracture risk assessment, muscle strength,

and physical performance of study participants

Total subjects Elderly Adults P
(N=178) (N=110) (N=68) value
Lumbar BMD (g/cm?) 1.038+0.183 0.981+0.188  1.132+0.129 <0.001
Lumbar T-score (score) -0.87+1.39 -1.28+1.43 -0.19+0.99  <0.001
Femoral neck BMD (g/cm?) 0.860+0.193 0.800+0.196  0.961+0.139 <0.001
Femur T-score (score) -0.55+1.23 -1.11+1.00 0.38+1.00  <0.001

P-values were calculated by t-test

Table 8. Bone fracture risk assessment, muscle strength, and physical performance

of elderly participants (N=110)
Mean+SD or Median (25-75%)

Bone fracture risk assessment

10-year major osteoporotic
o 7.45 (4.60-9.70)
fracture probability (%)

10-year hip fracture probability (%) 2.5 (1.3-4.6)
Physical performance

SPPB (0-12) (points) 9 (7-10)

Gait speed (m/s) 0.83+0.17

Repeated chair stands (s) 8.30+2.10

Muscle strength

Right hand grip strength (kg)

Left hand grip strength (kg)

Max leg strength/weight (%)
Extension 60 degree/s, Rt
Extension 60 degree/s, Lt
Flexion 60 degree/s, Rt
Flexion 60 degree/s, Lt
Extension 180 degree/s, Rt
Extension 180 degree/s, Lt
Flexion 180 degree/s, Rt
Flexion 180 degree/s, Lt

24.25 (20.00-30.90)
22.85 (20.00-31.15)

72.75 (35.50-110.45)
76.45 (38.50-115.20)
38.95 (20.70-65.20)
35.6 (20.5-64.7)
44.80 (21.95-67.10)
4430 (21.50-69.95)
37.65 (18.70-53.75)
3410 (18.80-52.05)

SPPB: Short physical performance battery
Fracture probability was calculated using the FRAX®
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Table 9. Biochemical and laboratory analysis of study participants

Mean+SD or Median (25-75%)

White blood cells (/uL)
Hemoglobin (g/dL)

BUN (mg/dL)

Creatinine (mg/dL)

Estimated GFR (mL/min)

AST (IU/L)

ALT (IU/L)

GGT (IU/L)

Fasting glucose (mg/dL)

Fasting insulin (mU/L)
HOMA-IR

hs-CRP (mg/L)

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

Serum calcium (mg/dL)
Phosphorus (mg/dL)

25-OH vitamin D (ng/mlL)

TSH (ulU/mL)

C-telopeptide of collagen type 1 (ng/mL)
Osteocalcin (ng/mL)

Osteopontin (ng/mlL)
N-telopeptide of collagen type 1 (nM)
Urinary calcium (mg/24hrs)
Urinary sodium (mg/24hrs)
Mitochondrial DNA copy number
Telomere length (T/S)

2630 (4780-6600)
13.88+1.50

14 (12-17)
0.09 (0.59-0.82)

101.19+20.41

19 (22-29)

18 (14-24)

18 (13-26)

95 (89-103)
6.09 (4.46-8.10)
1.49 (1.05-1.96)
0.44 (0.25-1.02)

184.71+38.24

110 (88-128)

50 (44-58)

85 (62.5-85.0)

9.3 (9.0-9.5)

35 (3.2-3.8)

13.00 (10.15-17.30)
1.92 (1.31-2.64)
0.388 (0.274-0.511)
16.97 (13.86-22.42)
8.89 (3.04-31.77)
17.58+7.81
160.61+92.78
162.5 (115.5-218.0)
75.68 (60.20-96.13)
369.97 (305.55-458.26)
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Table 10. Comparison of biochemical and laboratory analysis

between elderly and adults groups

Mean+SD or Median (25-75%) -
Elderly (N=110) Adults (N=68) value
White blood cells (/uL) 5665.5+1403.6 5680.7+1382.2 0.95
Hemoglobin (g/dL) 13.70+1.23 14.18+1.82 0.06
BUN (mg/dL) 16 (13-19) 11 (10-13) <0.01
Creatinine (mg/dL) 0.68 (0.59-0.80) 0.71 (0.59-0.85) 0.55
Estimated GFR (mL/min) 93.48+18.96 113.7+16.11 <0.01
AST (IU/L) 23 (20-27) 20 (18-25) <0.01
ALT (IU/L) 18 (15-24) 16 (11-25) 0.06
GGT (IU/L) 19 (14-29) 17 (12-21) 0.04
Fasting glucose (mg/dL) 99 (93-106) 90.36+6.08 <0.01
Fasting insulin (mU/L) 6.65+2.83 5.68 (4.16-7.97) 0.38
HOMA-IR 1.60 (1.18-2.19) 1.30 (0.87-1.76) 0.03
hs-CRP (mg/L) 0.65 (0.38-1.40) 0.29 (0.17-0.58) <0.01
Total cholesterol (mg/dL) 194.0+40.27 169.6+29.15 <0.01
LDL-cholesterol (mg/dL) 118.5+32.34 96.85+27.09 <0.01
HDL-cholestrol (mg/dL) 50.28+10.22 53.41+10.77 0.06
Triglyceride (mg/dL) 102 (69-131) 68 (48-89) <0.01
Serum calcium (mg/dL) 9.2 (9.0-9.4) 9.3 (9.2-9.6) <0.01
Phosphorus (mg/dL) 3.47+0.48 3.54+0.42 0.36
25-OH vitamin D (ng/mL) 11.70 (8.85-16.70) 15.38+5.11 <0.01
TSH (ulU/mL) 1.82 (1.25-2.70) 2.39+2.78 0.62
C-telopeptide of collagen type 1 (ng/mL)  0.40 (0.30-0.51) 0.35 (0.26-0.56) 0.54
Osteocalcin (ng/mL) 16.70 (13.50-21.88) 17.12 (14.10-24.10)  0.39
Osteopontin (ng/mL) 6.53 (2.45-25.58)  22.07 (5.01-33.92)  0.02
N-telopeptide of collagen type 1 (nM) 17.54 (14.40-21.82) 12.93 (9.57-22.68)  0.01
Urinary calcium (mg/24hrs) 163.2+94.00 143.9485.23 0.44
Urinary sodium (mg/24hrs) 164.0 (124.5-224.0) 128.0+54.08 0.01
Mitochondrial DNA copy number 76.43+28.58 80.66+28.33 0.34
Telomere length (T/S) 357.6+95.83 431.5+104.4 <0.01
Equol producer (%) 38.2
P-values were calculated by t-test or Wilcoxon rank sum test
5. AT G B
23)(%, 7)ol AR FFEA B4 A3 dREe] Jes AATE FoF Fo Anw
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Table 11. Correlation between nutritional intake in spring and in autumn of study subjects

Nutrients MejaniSD or Median (25-75%) . P
Spring Fall value
Energy 1615+383 1575+349.6 0.34 <0.01
Carbohydreate 264.1+57.5 259.7 (218.8-283.9) 023 0.02
Fat 33.9 (24.1-43.2) 32.7+13 0.34 <0.01
Protein 64.6+20.7 64.4+21.3 0.39 <0.01
Cholesterol 208.1 (74.7-291.8) 220.4 (89.6-297.5) 0.05 0.65
Total fiber 254 (18.7-28.8) 25.7 (19.2-29.6) 0.25 <0.01
Vitamin A 1012 (574.2-1141.6) 1005 (574.2-1141.6) 0.26  <0.01
Vitamin D 3 (0-4.2) 2.8 (0.13-3.0) 0.07  0.50
Vitamin E 13.7 (9.5-17.6) 13.4+5.9 023  0.02
Vitamin K 302.3 (152-361.8) 305.9 (151-331) 012 0.21
Vitamin C 104 (69.4-131.8) 106.8 (64.5-126.8) 0.37 <0.01
Vitamin B; (Thiamin) 1.17+0.4 1.16+0.4 0.19 <0.01
Vitamin B, (Riboflavin) 0.99 (0.74-1.19) 0.98 (0.7-1.22) 0.28 <0.01
Vitamin B; (Niacin) 13.9 (10.3-16.5) 13.5 (10.17-15.45) 0.20 <0.01
Vitamin B6 1.7 (1.29-1.89) 1.7 (1.3-1.9) 044 <0.01
Folate 567.4+201.4 591.5 (425.4-737-14) 0.31 <0.01
Vitamin Bi, 8.6 (2.4-11.9) 8.2 (3.17-10.24) 0.33 <0.01
Panthothenic acid 43+1.3 45+1.4 022 0.03
Biotin 14.5 (7.4-18.2) 15.548.2 0.06  0.07
Calcium 537.9 (370.75-670.76) 512.8 (333.8-620.95) 040 <0.01
Phosphorus 1053+321.9 1044+333.7 045 <0.01
Sodium 4559+1642 4774+1770 0.18 <0.01
Potassium 3114 (2431-3575.2) 3135 (2259.3-3645) 0.35 <0.01
Magnesium 74.3 (37.5-107.2) 79.1 (42.4-111) 0.03  0.09
Iron 15.3+4.9 154453 0.17 <0.01
Zinc 10.6+5.7 10.745.2 0.19 <0.01
Copper 1.2+0.4 1.2+0.6 0.04 <0.01
Manganase 4.3 (37.5-107.2) 43+1.4 023  0.02
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lodine 4247 (34.15-566.07) 425.6 (30.54-149.4) 023 0.02
Selenium 82.6 (56.27-102.14) 85 (54.61-103.71) 019 0.04

Correlation coefficient and F~values were calculated Pearson correlation or Spearman

rank correlation test

Table 12. Nutritional analysis of study participants (N=178)

Mean+SD or Median (25-75%)

Total energy (kcal) 1601.59 (1401.32-1814.27)
Carbohydrate (%) 63.37 (59.56-66.79)
Fat (%) 19.80 (17.05-24.63)
Protein (%) 15.54 (14.08-17.35)

Cholesterol (mg) 221.67+128.63

Total Fiber (g) 28.99 (24.96-33.47)

Vitamin A (u RE) 897.69 (698.67-1193.33)

Vitamin D (ug) 210 (1.15-4.41)

Vitamin E (mg a-TE) 16.29+13.95

Vitamin K (ug) 229.50 (184.05-346.80)

Vitamin C (mg) 96.71 (80.78-122.00)

Vitamine B; (Thiamine, mg) 1.14 (1.03-1.26)

Vitamine B, (Rivoflavin, mg) 1.03 (0.95-1.13)

Vitamine B; (Niacin, mg NE) 13.54 (11.67-15.71)

Vitamine By (mg) 518 (4.99-5.41)

Folate (ug DFE) 553.33 (451.84-637.06)

Vitamine By, (ug) 7.80 (10.47)

Pantothenic acid (mg) 442 (3.85-4.91)

Biotin (ug) 18.24 (14.77-21.75)

Calcium (mg) 532.36 (426.65-590.11)

Phosphorus (mg) 1048.42 (930.51-1188.20)

Sodium (mg) 4628.67+332.47

Potassium (mg) 2901.71 (2394.64-3542.84)

Magnesium (mg) 69.81 (52.29-92.52)

Iron (mg) 14.92 (12.61-17.49)

Zinc (mg) 10.14 (8.70-11.35)

Copper (mg) 1.30 (1.08-1.50)

Fluoride (mg) 2.75 (-2.34-10.32)

Manganese (mg) 4.29 (3.58-5.08)

Iodine (ug) 297.22 (256.50-480.43)

Selenium (ug) 80.11 (67.50-99.65)

Isoflavone (mg) 25.82 (14.65-41.04)
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Table 13. Comparison of nutritional analysis between elderly and adults groups

Mean+SD or Median (25-75%) P

Elderly (N=110) Adults (N=68) value

Total energy (kcal) 1596.6£295.3 1647.8+348.6 0.33
Carbohydrate (%) 65.38+4.88 58.25+7.10 <0.01
Fat (%) 18.63+4.15 26.09+6.27 <0.01
Protein (%) 15.99+2.44 15.66+2.01 0.39
Cholesterol (mg) 220.2+125.1 224.5+136.3 0.85
Total Fiber (g) 31.25 (27.53-35.46) 24.08 (20.37-27.92) <0.01
Vitamin A (u RE) 967.49 (757.18-1301.59) 836.8+251.8 <0.01
Vitamin D (ug) 2.26 (1.07-4.47) 1.98 (1.19-4.03) 0.99
Vitamin E (mg a-TE) 14.52+5.74 19.55+21.94 0.10
Vitamin K (ug) 273.75 (207.57-373.80) 196.44 (150.82-228.78) <0.01
Vitamin C (mg) 107.88 (87.92-137.95) 83.24+25.30 <0.01
Vitamine B; (Thiamine, mg) 1.13 (1.03-1.25) 1.19+0.24 0.34
Vitamine B, (Rivoflavin, mg) 1.04 (0.95-1.13) 1.01 (0.91-1.17) 0.88
Vitamine B; (Niacin, mg NE) 13.96+3.25 13.42+2.83 0.43
Vitamine By (mg) 5.27 (5.08-5.54) 11.01+48.91 <0.01
Folate (ug DFE) 588.62 (527.12-682.50) 460.91112.4 <0.01
Vitamine By, (ug) 8.34 (5.12-10.35) 7.74+4.67 0.23
Pantothenic acid (mg) 4.37+0.96 4.41+2.45 0.90
Biotin (ug) 18.20 (14.32-21.60) 24.56+46.84 0.51
Calcium (mg) 546.40 (447.71-620.98) 474.32 (369.29-564.33) 0.02
Phosphorus (mg) 1087.7+229.4 1047.8+467.9 0.55
Sodium (mg) 4856.2+1226.6 4209.6+906.9 <0.01
Potassium (mg) 2996.5 (2423.6-3730.4) 2845.2+754 .4 0.02
Magnesium (mg) 73.07 (55.77-92.42) 61.16 (49.88-90.86) 0.18
Iron (mg) 15.78+4.67 14.74 (12.24-16.03) 0.24
Zinc (mg) 10.45 (8.80-11.61) 9.49+2.09 0.04
Copper (mg) 1.37+0.35 1.54+3.18 0.47
Fluoride (mg) 1.96 (-2.33-7.11) 5.85 (-2.46-17.97) 0.32
Manganese (mg) 4.56+1.29 5.04+9.02 0.47
Iodine (ug) 303.93 (257.20-470.55) 294.10 (251.43-484.26) 0.62
Selenium (ug) 84.29+25.03 85.99+37.86 0.64
Isoflavone (mg) 25.70 (14.20-41.04) 28.94 (14.85-40.64) 0.86

P-values were calculated by t-test or Wilcoxon rank sum test

6. JAA7]'E(MMSE-K) ¥ 42| Z(SF-36) A& A
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Table 14. Quality of life using SF-36 among elderly participants

Median (25-75%)

Physical function (score) 54.9 (50.7-57.0)
Role-physical (score) 56.9 (54.4-56.9)
Bodily pain (score) 55.4 (46.1-62.1)
general health (score) 45.8 (40.1-52.9)
Vitality (score) 61.5 (52.1-64.6)
Social functioning (score) 56.8 (56.8-56.8)
Role-emotional (score) 55.9 (55.9-55.9)
Mental health (score) 55.6 (50.0-58.5)
Physical component summary (score) 52.8 (47.1-55.9)
Mental component summary (score) 58.0 (52.9-61.4)

o dge] mE FVINF HA £F
WEAE AHAE ofE Yo EMSGHAE oA 958 B Ao YERT(E 15).

Table 15. Fermented food intake according to age group

Total subjects Elderly Adults P
(N=178) (N=110) (N=68) value
FFI by 24-hr recall method (g) 484.23+228.63  533.1+238.1 383.3+169.5  <0.0001
FFL by 24-hr recall method 10964505 12584819 8194347  <0.0001

(serving size)

FFI by frequency questionnaire (g) 171.00+115.64 208.1+129.6  118.2%66.23  <0.0001

P-values were calculated by t-test between elderly and adult groups
FFI: Fermented food intake

2473t B oy A RIE
UANE 18] AeF = BN de G- AHA7F BAT(E 16).
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Table 16. Fermented food intake according to sex

Male Female P
(N=71) (N=107) value
FFI by 24-hr recall method (g) 519.5+241.6 465.5+220.5 0.18
FFI by 24-hr recall method (serving size) 12.32+5.35 10.23+4.77 0.01
FFI by frequency questionnaire (g) 168.7+98.00 172.7+£127.5 0.84
P-values were calculated by t-test
FFI: Fermented food intake
0. ARy A e BadF AH T2
ARFA e w2 FEAF HH FELS £ 179 AASIGT =9 E4, =90 94, 4
HA, A A wor BEAEFS Bl AF e AeE et
Table 17. Fermented food intake according to age and sex group
Elderly male Elderly female Adult male  Adult female P
(N=39) (N=71) (N=32) (N=36) value
FFI by 24-hr
586.84+262.43  509.07+224.28 418.48+167.75 357.28+170.66  <0.001
recall method (g)
FFI by 24-hr
recall method 14.08+5.16 11.63+4.93 8.99+3.78 7.53+3.15 <0.001
(serving size)
FFI by frequency
: i 209.92+100.94 206.99+144.44  125.97+75.09  110.37+46.15  0.0001
questionnaire (g)
P-values were calculated by ANOVA
FFI: Fermented food intake
2. FLEAF AA 2 97 N % ZadA
FRadF AF T 257 U 3 ARgAE AYESe W AA JFAE Y Alde
B Rt o ARaAE JEAATHE 18), AT FTEAF AdFH = 27t
W BARBAE KHolA FATH(E 20). Q1w Al ©E FLEAF AFH FF B
U 7 A Ade %19, & 21, & 200 AAEALH, 2447 SdHA HHANE ZA
£ ol&T FLEAF AATS EF 7ol o ZuaAE JEin
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Table 18. Correlation between the fermented foods intake methods among study subjects

Method 1 Method 2 Method 3
r P r P r P
Method 1 0. 31 0.0003 0.37 <0.0001
Method 2 0.26 0.007

P-values were calculated by Pearson’s correlation

Method 1: Fermented food intake by 24-hr recall method (g)

Method 2: Fermented food intake by 24-hr recall method (serving size)
Method 3: Fermented food intake by frequency questionnaire (g)

Table 19. Correlation between the fermented foods intake methods among elderly subjects

Method 1 Method 2 Method 3
r P r P r P
Method 1 0.27 0.008 0.34 0.003
Method 2 0.18 0.14

P-values were calculated by Pearson’s correlation

Method 1: Fermented food intake by 24-hr recall method (g)

Method 2: Fermented food intake by 24-hr recall method (serving size)
Method 3: Fermented food intake by frequency questionnaire (g)

Table 20. Correlation between the fermented foods intake methods among adults subjects

Method 1 Method 2 Method 3
r P r P r P
Method 1 -0.10 0.50 0.10 0.48
Method 2 -0.03 0.84

P-values were calculated by Pearson’s correlation

Method 1: Fermented food intake by 24-hr recall method (g)

Method 2: Fermented food intake by 24-hr recall method (serving size)
Method 3: Fermented food intake by frequency questionnaire (g)

Table 21. Correlation between the fermented foods intake methods among female subjects

Method 1 Method 2 Method 3
r P r P r P
Method 1 0.39 0.0002 0.40 0.0004
Method 2 0.20 0.10

P-values were calculated by Pearson’s correlation

Method 1: Fermented food intake by 24-hr recall method (g)

Method 2: Fermented food intake by 24-hr recall method (serving size)
Method 3: Fermented food intake by frequency questionnaire (g)

_40_



Table 22. Correlation between the fermented foods intake methods among male subjects

Method 1 Method 2 Method 3
r P r P r r
Method 1 0.16 0.283 0.34 0.015
Method 2 0.38 0.013

P-values were calculated by Pearson’s correlation

Method 1: Fermented food intake by 24-hr recall method (g)

Method 2: Fermented food intake by 24-hr recall method (serving size)
Method 3: Fermented food intake by frequency questionnaire (g)

3. AU dAte] wEAFE HHAF

AT RS T2 HASE BENFL AAF, AT, 9T, 12T wolgon, ¥

g A E Y 3k(25-75%)
AR F 245 (135-360)
Fderiays 27 (17-41)
IFR 10.0 (1.5-20.0)
2B 15.25 (0-32.15)
KERas 0 (0-0)
=% 0 (0-0)
QAE 0 (0-0)
A7/ 0 (0-5)
Ao} x| & 0 (0-20)
g I 0 (0-0)
LA TF/E 0 (0-0)
2= 0 (0-0)
ES 0 (0-5)
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FE 24 21T AT HaAFE AT Bl
-0 = Al © =
S e R L
T WA (25-75%) dr+EFUA}F B SR(25-75%)
A A 7 275 (160-390) 216.7+139.5 0.02
Ed i 32 (18.0-51.5) 24.35+14.50 0.01
AT 10.0 (1.5-20.0) 10 (1.25-20.00) 0.89
957 20.0 (1.5-40.0) 10 (0-24) 0.001
2R 0 (0-0) 0 (0-0) 0.09
4= 0 (0-0) 0 0.06
QAE 0 (0-0) 0 (0-32.5) 0.46
27/ 1.1 (0-8.5) 0 (0-0) <0.0001
oA 7 0 (0-20.0) 0 (0-0) 0.01
e 0 (0-0) 0 (0-0) 0.57
LEARLAF/F 0 (0-0) 0 (0-0) 0.05
A= 0 (0-0) 0 (0-0) 0.10
SES 0.6 (0-5.0) 0 (0-4.75) 0.15
P 25 oA A4 o2 43t
(G) Ao M2 dFgAFE HAHF
A e dEAFE AAFS AVEgS W o] ool vis] AAFE Bol At
= Aoz ZAEATHE 25).
3E 25 o] W HEAFE HHAE
g AE _ _ ‘j/}*é (1:14=71) o 4 (N=107) Py
Wt REUA Be THHR5-75%) T HE(Q25-75%)
A A+ 294.9+178.4 240 (120-310) <0.05
7R 33.46+21.88 255 (17.5-36.5) 0.21
NI 10.5 (0-26) 10 (3-18) 0.30
Ry 18 (0-33) 15 (0-31) 0.93
2R 0 (0-0) 0 (0-0) 0.79
A= 0 (0-0) 0 (0-0) 0.76
SAE 0 (0-0) 0 (0-0) 0.39
D7/ 0 (0-3.5) 0 (0-5) 0.53
ZobH 0 (0-20) 0 (0-15) 0.64
g 0 (0-0) 0 (0-0) 0.99
HERAT/F 0 (0-0) 0 (0-0) 0.14
A = 0 0 (0-0) 0.11
S 0 (0-4.4) 0 (0-0) 0.42
Pe 25 o AAez E4saH.
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g A E =4 3%(25-75%)
AR 7+ 118.46 (76.15-177.69)
A F 5.70 (2.85-8.00)
LFFF 1.14 (1.14-2.85)
L2k 2.85 (1.14-5.70)
SAE 12.74 (5.34-37.40)
A7 0 (0-0.66))
ZobA 7 0.25 (0-1.75)
2 2] 0 (0-0)
() dHo| WE WFgAFE AHHF
Eloll A Aol wlsl AR/, 847, AdF, AotAR{, #HAgY AV g2 ALe=
ZALE ATH(E 27).
327 A W REAFE HHF
TG (25-75%)
HEFE P
=21 (N=110) A AT (N=68)
AR 7 126.92 (101.54-177.69) 84.62 (42.31-118.46)  <0.0001
Fi 5.70 (2.85-8.00) 5.70 (2.85-5.70) 0.19
IFR 2.85 (1.14-2.85) 1.14 (1.14-2.85) 0.22
AR 5.70 (2.85-8.00) 1.14 (1.14-2.85) <0.0001
SAE 16.66 (5.34-55.20) 12.74 (5.10-22.08) 0.09
A2 F 0.19 (0-1.14) 0 (0-0.19) 0.01
b F 0.76 (0.21-3.07) 0 (0-0.31) <0.0001
4 g 0 (0-2.33) 0 (0-0) 0.02

Ad oz BASYT.
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a2 F P-3x

$3(N=71) o] 44 (N=107)
AR 7 118.46 (76.15-152.31) 101.51 (67.69-177.69) 0.53
A 5.70 (2.85-8.00) 5.70 (2.85-8.00) 0.75
AFRF 1.14 (1.14-2.85) 1.14 (1.14-2.85) 0.93
Sy 2.85 (1.14-5.70) 2.85 (2.56-5.70) 0.23
SAE 12.74 (4.35-35.79) 14.47 (5.34-41.32) 0.67
A7 0.09 (0-1.14) 0 (0-0.61) 0.55
ok F 0.25 (0-1.01) 0 (0-1.77) 0.77
24 g 0 (0-0) 0 (0-0) 0.31
P 45 &9 AAHoE 245 A0

4. {7} B 7P LEAEE AZ T ATBA

o3

247 B AANE =AY P RaA s RS FobH T AT woRt &

o HBVAE LERYATHE 29)

329 97 Y 3 REAFE AR FY SEaA

IR r Pk
A 0.13 0.17
Ede s 0.002 0.98
IFR -0.01 0.90
=23 -0.01 0.92
SAE 0.01 0.90
A2 7 0.17 0.07
ZFobH 0.28 0.002
w4 7 -0.02 0.84
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Table 30. Fermented food intake according to T-score of study participants

Normal Osteopenia Osteoporosis
(T>-1.0) (-2.5<T<-1.0) (T<-25) P-value
(N=85) (N=50) (N=43)
FFI by 24-hr
448.44+190.66 504.60+256.56  506.97+238.80 0.35
recall method (g)
FFI by 24-hr recall
9.79+4.79 12.54+5.74 11.02+4.38 0.03
method (serving size)
FFI by frequency
172.14+145.73 167.96+99.00 173.27+92.97 0.98

questionnaire (g)
P-value was calculated by ANOVA.

FFI: Fermented food intake

i
A
ofl
olN
M
[J:]_‘
lo
e
l:pp
dlo
1>
i
e
N

T2 2teol7h T3 31).

Table 31. Fermented food intake according to T-score of elderly participants

Normal Osteopenia Osteoporosis
(T>-1.0) (-2.5<T<-1.0) (T<-25) Pvalue
(N=33) (N=38) (N=39)
FFI by 24-hr
Y 557.72+204.43 544.99+254.50 508.95+241.25 0.71
recall method (g)
FFI by 24-hr
recall method 13.11+5.94 12.87+5.04 11.83+4.35 0.55
(serving size)
FFI by frequenc
Y reaneney 2659821667  18923:10618  19917:8428 015

questionnaire (g)

P-value was calculated by ANOVA.
FFI: Fermented food intake
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Table 32. Fermented food intake according to T-score of adults participants

Normal Osteopenia Osteoporosis
(T>-1.0) (-2.5<T=<-1.0) (T<-25) P-value
(N=52) (N=12) (N=4)
FFI by 24-hr
Y 384.15+151.69 351.11+210.71 481.21+249.22 0.52
recall method (g)
FFI by 24-hr
recall method 7.99+3.51 8.95£3.70 7.83+2.85 0.70
(serving size)
FFI by frequenc
y equenty 12815¢63.67  119.36+58.19 76.15+51.01 0.11
questionnaire (g)

Pvalue was calculated by ANOVA.
FFI: Fermented food intake

g, BhaF, BUFFE e WELH AATL Aolv} YUAW, 19 AFFOE BHR
WEAE A FEe BhaFEO ATl vl e ASE UEuTHE 33).
Table 33. Fermented food intake according to T-score of female participants
Normal Osteopenia Osteoporosis
(T>-1.0) (-2.5<T=-1.0) (T<-25) P-value
(N=40) (N=37) (N=30)
FFI by 24-hr
458.11+228.33 462.42+211.03 476.77+230.58 0.94
recall method (g)
FFI by 24-hr
recall method 8.32+4.07 11.91+5.23 10.86+4.45 0.01
(serving size)
FFI by frequency
: i 166.74+190.71 161.03+88.58 198.09+69.98 0.58
questionnaire (g)

P-value was calculated by ANOVA.
FFI: Fermented food intake
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Table 34. Fermented food intake according to T-score of male participants

Normal Osteopenia Osteoporosis
(T>-1.0) (-2.5<T=-1.0) (T<-25) P-value
(N=45) (N=13) (N=13)
FFI by 24-hr
y 436.34+134.22 618.16+335.35 574.34+252.29 0.06
recall method (g)
FFI by 24-hr
recall method 11.77+4.93 11.73+4.20 14.06+7.16 041
(serving size)
FFI by frequenc
N 178.27+69.85 182.20+119.85  14570:10866 048

questionnaire (g)

P-value was calculated by ANOVA.
FFI: Fermented food intake

Aad a4 HH 53 54 Hesd daaA
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Table 35. Correlation between age, anthropometric variables and fermented foods intake

among study participants

Fermented Fermented Frequency of
food intake food intake fermented food
(8) (serving size) intake (g)
r P r P r P
Age 0.27 <0.001 035 <0.0001 0.51 <0.0001
Body composition
Height 0.03 0.75 -0.09 0.31 -0.25 0.01
Weight 0.10 0.21 -0.002 0.99 0.01 0.90
Body mass index 0.14 0.09 0.06 0.50 0.22 0.02
Waist-hip ratio 0.20 0.02 0.23 0.01 0.36 <0.01
Total Body fat -0.04 0.66 -0.07 0.42 0.06 0.48
Total body lean mass 0.08 0.38 -0.03 0.74 -0.12 0.20
ASM 0.07 0.39 -0.01 0.92 -0.07 0.46
SMI-1 0.11 0.19 0.04 0.63 0.07 0.44
SMI-2 -0.01 0.93 -0.001 0.99 -0.12 0.18
Bone density and fracture risk assessment
Lumbar BMD 0.12 0.18 0.14 0.13 0.23 0.11
Lumbar T-score 0.15 0.09 0.10 0.25 0.13 0.18
Femoral neck BMD 0.38 <0.001 0.23 0.01 0.28 0.003
Femur T-score 0.10 0.26 0.16 0.07 0.18 0.15

Correlation coefficient and P-value were calculated by Pearson’s correlation or Spearman’s
rank correlation test

ASM: appendicular (legs and arms, both) skeletal muscle mass by DEXA

SMI-1: ASM/height®

SMI-2: (ASM/weight)*100
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Table 36. Correlation between age, anthropometric variables and fermented foods intake

among elderly participants

Fermented Fermented Frequency of
food intake food intake fermented food
(8) (serving size) intake (g)
r P r P r P
Age -0.20 0.05 0.06 0.61 0.03 0.78
Body composition
Height 0.19 0.07 0.10 0.41 0.09 0.45
Weight 0.14 0.18 0.05 0.65 017 0.16
Body mass index 0.05 0.66 -0.03 0.80 0.15 0.21
Waist-hip ratio -0.02 0.87 0.03 0.82 0.09 0.46
Total Body fat -0.08 0.43 -0.08 0.52 0.02 0.86
Total body lean mass 0.21 0.04 0.09 0.44 017 0.14
ASM 0.19 0.06 0.07 0.53 0.17 0.15
SMI-1 0.17 0.10 0.04 0.76 0.19 0.11
SMI-II 0.11 0.31 0.07 0.55 0.03 0.79
Bone density and fracture risk assessment
Lumbar BMD 0.05 0.65 0.004 0.97 0.09 0.44
Lumbar T-score 0.02 0.88 0.11 0.38 0.14 0.24
Femoral neck BMD 0.72 <0.001 0.57 <0.001 0.75 <0.001
Femur T-score 0.17 0.12 0.18 0.13 0.20 0.11
10-year major osteoporotic
o -0.14 0.20 -0.06 0.61 -0.31 0.01
fracture probability
10-year hip fracture probability -0.14 0.21 -0.10 0.42 -0.29 0.02
Physical performance
SPPB -0.01 0.91 0.21 0.07 0.16 0.17
Gait speed 0.02 0.87 -0.20 0.09 -0.16 0.18
Repeated chair stands -0.01 0.89 0.24 0.04 0.11 0.35
Muscle strength
Right hand grip strength 0.08 0.43 0.04 0.73 0.11 0.35
Left hand grip strength 0.11 0.32 0.03 0.78 0.01 0.93
Max leg strength/weight
Extension 60 degree/s, Rt 0.05 0.61 0.06 0.60 -0.09 0.44
Extension 60 degree/s, Lt 0.11 0.31 0.02 0.87 -0.08 0.51
Flexion 60 degree/s, Rt -0.01 0.95 -0.03 0.83 -0.12 0.31
Flexion 60 degree/s, Lt 0.01 0.90 0.005 0.97 -0.09 0.43
Extension 180 degree/s, Rt 0.09 0.40 0.10 0.41 -0.07 0.58
Extension 180 degree/s, Lt 0.12 0.26 0.06 0.59 -0.06 0.63
Flexion 180 degree/s, Rt 0.04 0.72 -0.01 0.92 -0.11 0.37
Flexion 180 degree/s, Lt 0.02 0.81 -0.05 0.70 -0.18 0.14

Correlation coefficient and P-value were calculated by Pearson’s correlation or Spearman’s
rank correlation test

ASM: appendicular (legs and arms, both) skeletal muscle mass by DEXA

SMI-1: ASM/height’, SMI-2: (ASM/weight)*100

SPPB: Short physical performance battery

Fracture probability was calculated using the FRAX®
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Table 37. Correlation between age, anthropometric variables and fermented foods intake

among adults participants

Fermented Fermented Frequency of
food intake food intake fermented food
(8) (serving size) intake (g)
r P r P r P
Age -0.02 0.91 -044  0.001 -0.12 0.39
Body composition
Height 0.20 0.17  0.003 0.98 -0.28 0.04
Weight 0.07 0.65 -0.20 0.13 -0.33 0.02
Body mass index -0.04 0.81 -0.32 0.02 -0.26 0.06
Waist-hip ratio -0.01 0.93 -0.16 0.24 -0.11 0.43
Total Body fat -0.07 0.64 -0.24 0.08 0.02 0.90
Total body lean mass 0.11 0.46 -0.08 0.58 -0.30 0.03
ASM 0.07 0.66 -0.05 0.75 -0.24 0.10
SMI-1 -0.002  0.99 -0.08 0.55 -0.20 0.16
SMI-II 0.07 0.65 0.19 0.17 -0.01 0.94
Bone density and fracture risk assessment
Lumbar BMD -0.12 0.41 0.02 0.88 -0.36 0.01
Lumbar T-score -0.19 0.20 0.13 0.36 -0.38 0.01
Femoral neck BMD -0.07 0.65 -0.08 0.58 0.02 0.88
Femur T-score -0.08 0.58 -0.09 0.53 0.10 0.49

Correlation coefficient and P-value were calculated by Pearson’s correlation or Spearman’s
rank correlation test

ASM: appendicular (legs and arms, both) skeletal muscle mass by DEXA

SMI-1: ASM/height*

SMI-2: (ASM/weight)*100

2k AT
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Table 38. Correlation between age, anthropometric variables and fermented foods intake

among female participants

Fermented Fermented Frequency of
food intake food intake fermented food
(8) (serving size) intake (g)
r P r P r P
Age 0.29 <0.01 0.32 <0.01 041 0.0001
Body composition
Height -0.06 0.59 -0.20 0.08 -0.26 0.02
Weight 0.18 0.09 -0.02 0.83 0.19 0.09
Body mass index 0.21 0.05 0.07 0.54 0.30 0.01
Waist-hip ratio 0.25 0.02 0.25 0.03 0.36 0.002
Total Body fat 0.07 0.50 -0.08 0.48 0.12 0.30
Total body lean mass 0.12 0.25 -0.11 0.34 0.05 0.65
ASM 0.12 0.24 -0.04 0.74 0.10 0.40
SMI-I 0.17 0.11 0.09 0.45 0.27 0.01
SMI-II -0.11 0.30 -0.01 0.94 -0.17 0.13
Bone density and fracture risk assessment
Lumbar BMD -0.10 0.36 0.26 0.22 0.26 0.12
Lumbar T-score -0.12 0.25 -0.14 0.23 -0.21 0.06
Femoral neck BMD 042 <0.001 0.28 0.01 0.46 <0.001
Femur T-score -0.03 0.75 -0.17 0.13 -0.05 0.64
10-year major osteoporotic
o -0.21 0.11 -0.17 0.26 -0.35 0.02
fracture probability
10-year hip fracture probability = -0.25 0.06 -0.20 0.19 -0.33 0.03
Physical performance
SPPB 0.29 0.005 038  0.001 0.46 <0.0001
Gait speed -0.08 0.54 -0.25 0.09 -0.18 0.23
Repeated chair stands 0.09 0.47 0.31 0.03 0.23 0.12
Muscle strength
Right hand grip strength 0.01 0.89 -0.09 0.46 -0.02 0.85
Left hand grip strength -0.01 0.95 -0.08 0.48 -0.10 0.39
Max leg strength/weight
Extension 60 degree/s, Rt 0.02 0.86 0.06 0.70 -0.03 0.86
Extension 60 degree/s, Lt 0.06 0.67 0.01 0.97 -0.01 0.95
Flexion 60 degree/s, Rt -0.06 0.65 -0.10 0.51 -0.02 0.88
Flexion 60 degree/s, Lt -0.02 0.91 -0.04 0.79 0.01 0.92
Extension 180 degree/s, Rt 0.07 0.57 0.14 0.36 0.01 0.79
Extension 180 degree/s, Lt 0.08 0.53 0.09 0.53 0.002 0.99
Flexion 180 degree/s, Rt -0.03 0.84 -0.05 0.73 -0.04 0.80
Flexion 180 degree/s, Lt -0.04 0.73 -0.08 0.61 -0.14 0.36

Correlation coefficient and P-value were calculated by Pearson’s correlation or Spearman’s
rank correlation test

ASM: appendicular (legs and arms, both) skeletal muscle mass by DEXA

SMI-1: ASM/height’, SMI-2: (ASM/weight)*100

SPPB: Short physical performance battery

Fracture probability was calculated using the FRAX®
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Table 39. Correlation between age, anthropometric variables and fermented foods intake

among male participants

Fermented

food intake

Fermented

food intake

Frequency of

fermented food

(8) (serving size) intake (g)
r P r P r P
Age 0.30 0.04 041  <0.01 0.65 <0.0001
Body composition
Height -0.15 0.30 -0.13 0.37 -0.47 <0.01
Weight -0.12 0.41 -0.07 0.63 -0.12 0.45
Body mass index -0.03 0.83 0.01 0.96 0.13 0.41
Waist-hip ratio 0.05 0.73 0.20 0.18 0.49 0.001
Total Body fat -0.05 0.73 -0.02 0.87 -0.05 0.74
Total body lean mass -0.16 0.27 -0.16 0.27 -0.36 0.02
ASM -0.23 0.11 -0.14 0.33 -0.19 0.21
SMI-I -017 0.24 -0.09 0.54 0.10 0.52
SMI-II -0.10 0.49 -0.11 0.46 -0.07 0.67
Bone density and fracture risk assessment
Lumbar BMD -0.26 0.09 -0.12 0.46 0.01 0.95
Lumbar T-score -0.24 0.12 -0.07 0.68 0.06 0.69
Femoral neck BMD 0.27 0.07 0.15 0.34 0.16 0.28
Femur T-score -0.32 0.03 -0.21 0.14 -0.30 0.05
10-year major osteoporotic
0.003  0.99 -0.08 0.72 -0.17 0.40
fracture probability
10-year hip fracture probability = 0.04 0.86 -0.02 0.94 -0.14 0.50
Physical performance
SPPB 0.11 0.44 041  0.004 0.45 0.002
Gait speed 0.05 0.80 -0.18 0.36 -0.27 0.20
Repeated chair stands -0.15 0.43 0.12 0.56 -0.06 0.77
Muscle strength
Right hand grip strength -0.30 004 -0.17 0.24 -0.32 0.03
Left hand grip strength -0.22 0.13 -0.18 0.21 -0.35 0.02
Max leg strength/weight
Extension 60 degree/s, Rt 0.03 0.86 0.05 0.79 -0.26 0.24
Extension 60 degree/s, Lt 0.11 0.57 0.001 0.99 -0.24 0.28
Flexion 60 degree/s, Rt 0.03 0.88 0.08 0.70 -0.30 0.16
Flexion 60 degree/s, Lt 0.03 0.88 0.08 0.70 -0.29 0.18
Extension 180 degree/s, Rt 0.05 0.78 0.04 0.84 -0.27 0.21
Extension 180 degree/s, Lt 0.12 0.53 0.01 0.97 -0.19 0.39
Flexion 180 degree/s, Rt 0.10 0.61 0.03 0.87 -0.25 0.26
Flexion 180 degree/s, Lt 0.07 0.72 -0.02 0.92 -0.29 0.17
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Table 40. Correlation between biochemical variables and fermented foods intake

among study participants

Fermented Fermented Frequency of
food intake food intake fermented food
(g) (serving size) intake (g)
r P r P r P
White blood cells 0.02 0.79 -0.05 0.58 -0.08 0.35
Hemoglobin 0.07 0.42 -0.03 0.76 -0.13 0.13
BUN 0.20 0.02 0.10 0.24 0.32 <0.001
Creatinine 006 0.45 -0.03 0.77 0.08 0.39
Estimated GFR -0.22 0.01 -0.20 0.02 -0.32 <0.001
AST 005 0.51 0.09 0.33 0.03 0.76
ALT 0.17 0.05 0.13 0.14 0.08 0.36
GGT 0.08 0.35 -0.01 0.88 -0.04 0.68
Fasting glucose 0.17 0.13 0.25 0.40 0.24 0.67
Fasting insulin -0.03 0.70 -0.09 0.33 -0.03 0.76
HOMA -0.01 0.92 -0.05 0.55 0.03 0.73
hs-CRP -0.04 0.65 -0.05 0.55 -0.05 0.57
Total cholesterol 0.02 0.80 0.07 0.46 0.07 0.46
LDL-cholesterol 0.01 0.86 0.08 0.38 0.08 0.36
HDL-cholestrol -0.03 0.98 -0.05 0.56 0.05 0.58
Triglyceride -0.05 0.58 0.07 0.43 -0.05 0.57
Serum calcium -0.08 0.32 -0.03 0.78 0.004 0.96
Phosphorus -0.12 0.17 0.01 0.89 0.04 0.67
25-OH vitamin D -0.89 0.29 -0.01 0.91 -0.13 0.15
TSH -0.05 0.59 0.03 0.74 -0.07 0.40
C-telopeptide of collagen type 1 -0.07 0.37 0.07 0.43 -0.05 0.61
Osteocalcin -0.14 0.09 -0.004 099 -0.10 0.26
Osteopontin 0.01 0.91 -0.02 0.98 -0.05 0.60
N-telopeptide of collagen type 1 0.01 0.99 0.03 0.75 0.05 0.57
Urinary calcium 0.08 0.44 0.12 0.27 0.19 0.07
Urinary sodium 0.15 0.112 0.03 0.80 0.15 0.18
Mitochondrial DNA
0.13 0.12 0.12 0.19 0.11 0.21

copy number
Telomere length 0.18 0.03 038 <0.001 0.12 0.19

Correlation coefficient and P-value were calculated by Pearson’s correlation or Spearman’s

rank correlation test
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Table 41. Correlation between biochemical variables and fermented foods intake

among elderly participants

Fermented Fermented Frequency of
food intake food intake fermented food
(8) (serving size) intake (g)
r P r p r P
White blood cells 0.03 0.79 -0.03  0.79 -0.003 0.98
Hemoglobin 0.13 0.20 0.02 0.84 0.11 0.33
BUN 0.05 0.64 -0.09 042 0.06 0.59
Creatinine 0.05 0.64 -0.07  0.58 0.07 0.54
Estimated GFR -0.11 0.29 -0.08 049 -0.07 0.53
AST 0.10 0.34 0.21 0.07 0.03 0.78
ALT 0.19 0.06 0.18 0.12 0.12 0.33
GGT 0.09 0.36 0.01 0.95 0.05 0.67
Fasting glucose 0.08 0.46 0.19 0.11 0.04 0.76
Fasting insulin -0.04 0.70 -0.05 070 0.01 0.90
HOMA -0.05 0.60 -0.04 076 0.01 0.95
hs-CRP -0.10 0.35 -0.16 017 -0.18 0.13
Total cholesterol -0.05 0.66 -0.02  0.89 -0.08 0.47
LDL-cholesterol -0.07 0.49 -0.09 046 -0.09 0.43
HDL-cholestrol 0.15 0.14 0.06 0.64 0.05 0.69
Triglyceride -0.12 0.25 0.08 0.51 -0.04 0.77
Serum calcium 0.04 0.69 0.08 0.50 0.27 0.02
Phosphorus -0.07 0.52 0.05 0.64 0.08 0.51
25-OH vitamin D -0.03 0.79 0.09 0.47 -0.05 0.66
TSH -0.02 0.84 0.03 0.82 -0.07 0.55
C-telopeptide of collagen type 1 -0.14 0.18 0.002 098 -0.11 0.36
Osteocalcin -0.13 0.19 -0.05  0.68 -0.09 0.46
Osteopontin 0.06 0.58 0.03 0.77 -0.04 0.77
N-telopeptide of collagen type 1 -0.05 0.61 -0.12 036 -0.03 0.80
Urinary calcium 0.10 0.36 0.12 0.30 0.18 0.13
Urinary sodium 0.14 0.16 -0.03 0.78 0.05 0.69
Mitochondrial DNA
0.15 0.14 0.13 0.26 0.07 0.54

copy number
Telomere length 0.49 <0.001 052 <0.001 0.55 <0.0001
Correlation coefficient and P-value were calculated by Pearson’s correlation or Spearman’s

rank correlation test
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Table 42. Correlation between biochemical variables and fermented foods intake
among adults participants
Fermented Fermented Frequency of
food intake food intake fermented food
(g) (serving size) intake (g)
r p r p r p
White blood cells 0.07 0.66 -0.08 0.56 -0.26 0.06
Hemoglobin 0.13 0.37 0.02 0.86 -0.35 0.01
BUN 0.14 0.36 -0.12 0.37 0.05 0.75
Creatinine 0.10 0.52 -0.05 0.72 -0.07 0.60
Estimated GFR -0.03 0.86 0.15 0.29 -0.15 0.30
AST -0.12 0.43 -0.20 0.15 -0.15 0.27
ALT -0.07 0.65 -0.22 0.10 -0.35 0.01
GGT 0.05 0.76 -0.10 0446 -0.39 <0.01
Fasting glucose -0.11 0.47 -042 <0.01 -0.04 0.80
Fasting insulin -0.09 0.55 -0.18 0.18 -0.20 0.16
HOMA -0.09 0.54 -0.23 0.10 -0.19 0.18
hs-CRP -0.13 0.39 -0.06 0.65 -0.20 0.16
Total cholesterol -0.10 0.49 -0.06 0.65 -0.14 0.33
LDL-cholesterol -0.07 0.63 0.16 0.23 -0.17 0.22
HDL-cholestrol -0.24 0.10 -0.14 0.32 0.36 0.01
Triglyceride 0.11 0.49 -0.13 0.35 -0.29 0.03
Serum calcium -0.15 0.30 0.14 0.32 -0.07 0.63
Phosphorus -0.27 0.07 0.03 0.84 0.04 0.77
25-OH vitamin D -0.01 0.96 0.07 0.60 0.01 0.97
TSH -0.03 0.82 0.12 0.38 -0.05 0.72
C-telopeptide of collagen type 1 0.06 0.68 0.16 0.25 -0.10 0.47
Osteocalcin -0.15 0.32 0.19 0.17 -0.20 0.15
Osteopontin 0.07 0.64 0.09 0.55 0.07 0.65
N-telopeptide of collagen type 1 -0.13 0.41 0.09 0.51 -0.13 0.36
Urinary calcium -0.16 0.63 0.05 0.86 0.08 0.80
Urinary sodium -0.22 0.49 0.26 0.35 -0.17 0.55
Mitochondrial DNA
0.01 0.95 0.02 0.88 0.07 0.64

copy number
Telomere length -0.15 0.32 0.76  <0.001 -0.06 0.69

Correlation coefficient and P-value were calculated by Pearson’s correlation or Spearman’s

rank correlation test
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Table 43. Correlation between biochemical variables and fermented foods intake
among female participants
Fermented Fermented Frequency of
food intake food intake fermented food
(8) (serving size) intake (g)
r P r p r P
White blood cells 0.06 0.58 -0.01 0.96 -0.03 0.76
Hemoglobin 014 0.17  0.002 0.98 0.02 0.88
BUN 0.24 0.02 0.21 0.06 0.31 <0.01
Creatinine 0.08 0.46 -0.02 0.88 0.07 0.51
Estimated GFR -0.29 0.01 -0.21 0.06 -0.2 <0.01
AST 0.09 0.41 0.11 0.33 0.02 0.85
ALT 0.22 0.03 0.17 0.13 0.14 0.22
GGT 0.08 0.43 -0.02 0.86 0.09 0.42
Fasting glucose 0.01 0.93 0.02 0.86 0.06 0.60
Fasting insulin -0.04 0.67 -0.08 0.46 -0.09 0.43
HOMA -0.04 0.70 -0.08 0.46 -0.06 0.62
hs-CRP 0.01 0.96 -0.06 0.61 -0.07 0.53
Total cholesterol 0.11 0.29 0.12 0.30 0.15 0.17
LDL-cholesterol 0.07 0.49 0.12 0.31 0.14 0.20
HDL-cholestrol 0.10 0.35 -0.04 0.72 0.03 0.77
Triglyceride 0.05 0.64 0.13 0.25 0.05 0.66
Serum calcium 0.01 0.93 0.002 0.99 0.12 0.28
Phosphorus -0.16 0.13 0.07 0.52 0.16 0.14
25-OH vitamin D -0.03 0.76 -0.13 0.27 -0.12 0.30
TSH -0.005 0.96 0.05 0.66 -0.10 0.38
C-telopeptide of collagen type 1 -0.03 0.79 0.16 0.16 0.10 0.36
Osteocalcin -0.04 0.71 0.08 0.48 0.06 0.58
Osteopontin -0.01 0.95 0.02 0.87 -0.06 0.59
N-telopeptide of collagen type 1 -0.03 0.80 -0.04 0.70 -0.09 0.45
Urinary calcium 0.03 0.83 0.18 0.17 0.38 <0.01
Urinary sodium 0.04 0.72 0.06 0.66 0.17 0.21
Mitochondrial DNA
-0.11 0.30 -0.09 0.42 -0.06 0.61

copy number
Telomere length 0.22 0.03 042 0.0001 0.18 0.11
Correlation coefficient and P-value were calculated by Pearson’s correlation or Spearman’s

rank correlation test
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Table 44. Correlation between biochemical variables and fermented foods intake
among male participants
Fermented Fermented Frequency of
food intake food intake fermented food
(g) (serving size) intake (g)
r p r p r p
White blood cells -0.11 0.46 -0.18 0.20 -0.17 0.25
Hemoglobin -0.26 0.07 -0.22 0.12 -0.38 0.01
BUN 0.12 0.41 -0.10 0.49 0.35 0.02
Creatinine -0.08 0.57 -0.11 0.46 0.16 0.29
Estimated GFR -0.06 0.66 -0.18 0.21 -0.39 0.01
AST -0.01 0.93 0.02 0.88 0.04 0.81
ALT 0.04 0.80 0.04 0.81 0.02 0.90
GGT 0.02 0.90 -0.03 0.82 -0.16 0.31
Fasting glucose 041 <001 061 <0.001 0.46 0.001
Fasting insulin -0.003 0.98 -0.09 0.56 0.06 0.69
HOMA 0.05 0.72 0.02 0.90 0.17 0.26
hs-CRP -0.17 0.25 -0.04 0.78 -0.01 0.93
Total cholesterol -0.13 0.35 -0.06 0.68 -0.14 0.35
LDL-cholesterol -0.07 0.64 -0.01 0.95 -0.05 0.74
HDL-cholestrol -0.13 0.37 -0.06 0.70 0.06 0.67
Triglyceride -0.19 0.18 -0.01 0.97 -0.15 0.32
Serum calcium -0.28 0.07 -0.08 0.59 -0.18 0.25
Phosphorus 0.03 0.82 -0.05 0.75 -0.17 0.26
25-OH vitamin D -0.23 0.11 0.14 0.34 -0.13 0.38
TSH -0.20 0.17 -0.05 0.76 -0.05 0.75
C-telopeptide of collagen type 1 -0.16 0.26 -0.09 0.53 -0.24 0.11
Osteocalcin -0.33 0.02 -0.15 0.31 -0.34 0.02
Osteopontin 0.10 0.49 -0.03 0.83 -0.04 0.80
N-telopeptide of collagen type 1 0.05 0.73 0.16 0.27 0.22 0.15
Urinary calcium 0.16 0.39 -0.01 0.96 -0.15 0.46
Urinary sodium 0.36 0.04 -0.03 0.86 0.08 0.70
Mitochondrial DNA
-0.16 0.28 -0.16 0.27 -0.26 0.09

copy number
Telomere length 0.14 0.33 0.34 0.02 0.03 0.86

Correlation coefficient and P-value were calculated by Pearson’s correlation or Spearman’s

rank correlation test
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Table 45. Correlation between nutritional variables and fermented foods intake

Fermented Fermented Frequency of
food intake food intake fermented food
(8) (serving size) intake (g)

r P r P r P
Carbohydrate intake 0.14 0.10 0.20 0.02 0.21 0.02
Fat intake -0.21 0.01 -0.20 0.02 -0.25 0.005
Protein intake 0.16 0.06 -0.05 0.56 0.08 0.40
Cholesterol -0.11 0.21 -0.06 0.50 -0.09 0.34
Total Fiber 0.07 0.38 -0.15 0.10 0.02 0.82
Vitamin A 0.13 0.11 0.10 0.26 0.24 0.01
Vitamin D 0.02 0.80 -0.13 0.16 0.003 0.97
Vitamin E -0.02 0.81 -0.15 0.10 -0.03 0.76
Vitamin K 0.22 0.01 0.15 0.09 0.24 0.01
Vitamin C 0.24 <0.01 0.27 <0.01 0.24 0.01
Vitamine B; (Thiamine) -0.14 0.10 -0.06 0.48 -0.11 0.23
Vitamine B, (Rivoflavin) -0.09 0.28 -0.18 0.04 -0.04 0.68
Vitamine B; (Niacin) 0.12 0.14 0.14 0.12 0.09 0.30
Vitamine Bg 0.01 0.91 -0.17 0.06 -0.03 0.75
Folate 0.29 <0.001 0.26 <0.01 0.39 <0.0001
Vitamine By, 0.14 0.09 0.02 0.82 0.12 0.19
Pantothenic acid 0.07 042 -0.12 0.16 -0.03 0.71
Biotin 0.01 0.89 -0.15 0.09 -0.03 0.74
Calcium 0.15 0.07 0.03 0.74 0.21 0.02
Phosphorus 0.18 0.03 -0.09 0.32 0.13 0.15
Sodium 0.15 0.08 0.09 0.32 0.20 0.03
Potassium 0.13 0.16 0.08 0.42 0.08 0.41
Magnesium 0.16 0.08 0.12 0.21 0.11 0.23
Iron 0.13 0.16 0.04 0.67 0.01 0.89
ZInc 0.29 0.001 0.08 0.39 0.06 0.51
Copper -0.12 0.19 -0.02 0.87 -0.11 0.23
Fluoride -0.19 0.04 -0.16 0.10 -0.21 0.02
Manganese -0.11 0.22 -0.002 0.98 -0.12 0.21
Iodine 0.19 0.03 0.13 0.18 0.19 0.04
Selenium -0.06 0.47 -0.04 0.66 -0.09 0.33
Isoflavone 0.21 0.03 -0.04 0.73 0.15 0.16

Correlation coefficient and /~value were calculated by Pearson’s correlation or Spearman’s

rank correlation test
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Table 46. Correlation between nutritional variables and fermented foods intake
among elderly participants
Fermented Fermented Frequency of
food intake food intake fermented food
(8) (serving size) intake (g)
r p r p r p
Total energy 0.10 0.31 0.05 0.66 0.02 0.87
Carbohydrate -0.12 0.25 -0.05 0.68 -0.13 0.27
Fat 0.07 0.47 0.12 0.31 0.112 0.31
Protein 0.11 0.29 -0.11 0.37 0.05 0.65
Cholesterol -0.15 0.16 -0.13 0.30 -0.12 0.31
Total Fiber 0.11 0.30 0.04 0.71 0.10 0.38
Vitamin A 0.04 0.67 0.003 0.97 0.15 0.19
Vitamin D 0.01 0.89 -0.04 0.70 -0.002 0.98
Vitamin E 0.10 0.33 0.16 0.18 0.12 0.30
Vitamin K 0.13 0.21 0.04 0.73 0.10 0.38
Vitamin C 0.09 0.37 0.17 0.14 0.08 0.48
Vitamine B; (Thiamine) -0.16 0.13 -0.06 0.62 -0.02 0.86
Vitamine B, (Rivoflavin) 0.10 0.33 -0.03 0.81 0.10 0.41
Vitamine B; (Niacin) 0.12 0.23 0.113 0.26 0.10 0.40
Vitamine Bg 0.11 0.29 0.06 0.61 00.03 0.80
Folate 0.16 0.11 0.12 0.31 0.24 0.04
Vitamine By, 0.05 0.66 -0.03 0.77 0.05 0.68
Pantothenic acid 0.07 0.47 0.002 0.99 -0.08 0.50
Biotin 0.10 0.31 0.07 0.57 0.04 0.75
Calcium 0.18 0.07 -0.02 0.88 0.09 0.44
Phosphorus 0.15 0.15 -0.01 0.93 0.10 0.38
Sodium 0.07 0.51 -0.03 0.83 0.08 0.52
Potassium 0.06 0.56 0.06 0.65 -0.11 0.35
Magnesium 0.18 0.10 0.12 0.34 0.07 0.55
Iron 0.11 0.31 -0.02 0.85 -0.04 0.77
ZInc 0.20 0.06 0.02 0.90 -0.07 0.59
Copper 0.08 0.47 -0.02 0.89 -0.04 0.76
Fluoride -0.15 0.17 -0.16 0.19 -0.16 0.19
Manganese 0.09 0.40 0.07 0.55 -0.10 0.39
lodine 0.20 0.07 0.11 0.39 0.14 0.24
Selenium -0.01 0.93 -0.08 0.53 -0.04 0.72
Isoflavone 0.23 0.05 <0.01 0.98 0.22 0.12

Correlation coefficient and P-value were calculated by Pearson’s correlation or Spearman’s

rank correlation test
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Table 47. Correlation between nutritional variables and fermented foods intake

among adults participants

Fermented

food intake

Fermented

food intake

Frequency of

fermented food

(8) (serving size) intake (g)

r P r P r P

Total energy -0.13 0.39 0.09 0.51 0.05 0.71
Carbohydrate 0.20 0.17 0.14 0.31 -0.03 0.82
Fat -0.30 0.04 -0.15 0.28 0.05 0.71
Protein 0.24 0.11 -0.03 0.81 -0.05 0.71
Cholesterol 004 0.78 0.04 0.79 -0.10 0.51
Total Fiber -0.11 0.47 -0.35 0.01 0.07 0.60
Vitamin A 0.13 0.39 006 0.67 -0.05 0.74
Vitamin D 0.10 0.48 -0.24 0.08 0.14 0.32
Vitamin E -0.13 0.40 -0.33 0.01 0.07 0.61
Vitamin K 0.11 0.48 -0.33 0.83 -0.14 0.31
Vitamin C 0.39 0.01 0.07 0.62 -0.26 0.06
Vitamine B; (Thiamine) -0.06 0.69 0.03 0.85 -0.22 0.12
Vitamine B, (Rivoflavin) -0.20 0.17 -0.30 0.03 0.07 0.60
Vitamine B; (Niacin) 0.08 0.58 0.13 0.34 -0.12 0.39
Vitamine Bg -0.12 0.41 -0.35 0.01 0.08 0.59
Folate 0.22 0.13 0.02 0.89 -0.13 0.36
Vitamine By, 0.39 0.01 0.09 0.49 0.03 0.83
Pantothenic acid -0.09 0.56 -0.35 0.01 0.01 0.93
Biotin -0.10 0.51 -0.32 0.02 0.09 0.54
Calcium -0.05 0.73 0.002 0.99 0.19 0.16
Phosphorus 0.03 0.85 -0.30 0.03 0.13 0.35
Sodium 0.13 0.38 -0.002 0.99 -0.04 0.78
Potassium 0.08 0.60 -0.10 0.48 0.32 0.03
Magnesium -0.14 0.39 -0.04 0.78 -0.02 0.91
Iron 0.03 0.86 0.10 0.48 -0.04 0.78
ZInc 0.40 0.01 -0.07 0.62 0.05 0.73
Copper -0.27 0.09 0.04 0.76 -0.7 0.25
Fluoride -0.18 0.27 -0.07 0.63 -0.15 0.30
Manganese -0.26 0.10 0.05 0.74 -0.46 0.26
Iodine -0.04 0.81 -0.01 0.96 0.05 0.73
Selenium -0.14 0.38 0.06 0.70 -0.16 0.28
Isoflavone 0.15 0.39 -0.16 0.29 0.18 0.25

Correlation coefficient and P-value were calculated by Pearson’s correlation or Spearman’s

rank correlation test
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Table 48. Correlation between nutritional variables and fermented foods intake

among female participants

Fermented Fermented Frequency of
food intake food intake fermented food
(8) (serving size) intake (g)

r P r P r P

Total energy 0.05 0.64 0.02 0.84 0.02 0.86
Carbohydrate 0.11 0.28 017 0.13 0.08 0.47
Fat -0.18 0.08 -0.16 0.16 -0.11 0.30
Protein 0.14 0.17 -0.08 0.50 0.07 0.54
Cholesterol -0.10 0.39 -0.12 0.32 -0.02 0.85
Total Fiber 0.10 0.34 -0.18 0.10 -0.01 0.90
Vitamin A 0.10 0.36 -0.06 0.58 0.10 0.35
Vitamin D -0.04 0.69 -0.20 0.08 0.01 0.94
Vitamin E 0.06 0.60 -0.17 0.14 -0.03 0.80
Vitamin K 0.09 0.40 -0.01 0.95 0.07 0.55
Vitamin C 0.25 0.02 0.15 0.19 0.10 0.35
Vitamine B; (Thiamine) -0.06 0.56 -0.09 0.41 -0.03 0.79
Vitamine B, (Rivoflavin) -0.10 0.32 -0.21 0.06 -0.06 0.57
Vitamine B; (Niacin) 0.11 0.30 0.11 0.33 0.08 0.48
Vitamine Bg 0.05 0.60 -0.19 0.06 -0.04 0.71
Folate 0.28 0.01 0.16 0.17 0.24 0.03
Vitamine By, 0.14 0.20 0.05 0.64 0.13 0.25
Pantothenic acid 0.08 0.46 -0.18 0.11 -0.07 0.53
Biotin 0.04 0.69 -0.19 0.10 -0.04 0.72
Calcium 0.10 0.34 -0.003 0.98 0.07 0.52
Phosphorus 0.28 0.01 -0.13 0.26 0.06 0.62
Sodium 0.14 0.16 0.01 0.92 0.14 0.20
Potassium 0.16 0.15 0.06 0.63 0.05 0.65
Magnesium 0.22 0.04 0.10 0.42 0.18 0.12
Iron 0.19 0.09 0.04 0.76 0.11 0.36
ZInc 0.28 0.01 0.09 0.46 0.15 0.21
Copper -0.16 0.16 -0.02 0.88 -0.17 0.15
Fluoride -0.13 0.23 -0.19 0.11 -0.10 0.39
Manganese -0.15 0.19 -0.01 0.99 -0.17 0.16
lIodine 0.25 0.03 0.16 0.18 0.25 0.03
Selenium -0.14 0.23 -0.06 0.62 -0.17 0.16
Isoflavone 0.10 0.43 0.01 0.93 0.08 0.55

Correlation coefficient and P-value were calculated by Pearson’s correlation or Spearman’s

rank correlation test
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Table 49. Correlation between nutritional variables and fermented foods intake

among male participants

Fermented Fermented Frequency of
food intake food intake fermented food
(8) (serving size) intake (g)
r p r p r p
Total energy -0.19 0.20 -0.10 0.51 0.002 0.99
Carbohydrate 0.22 0.13 0.27 0.06 0.40 0.01
Fat -0.29 0.04 -0.29 <0.05 -0.46 <0.01
Protein 0.16 0.27 -0.01 0.92 0.11 0.48
Cholesterol -0.16 0.29 0.01 0.93 -0.17 0.28
Total Fiber -0.06 0.67 0.02 0.88 0.27 0.07
Vitamin A 0.21 0.14 0.39 0.01 0.44 <0.01
Vitamin D 0.12 0.42 0.03 0.84 -0.01 0.97
Vitamin E -0.21 0.15 -0.09 0.54 -0.04 0.81
Vitamin K 040 <0.01 0.35 0.01 042 <0.01
Vitamin C 0.23 0.11 0.54 <0.001 041 0.01
Vitamine B; (Thiamine) -0.29 0.04 0.005 0.98 -0.22 0.14
Vitamine B, (Rivoflavin) -0.08 0.57 -0.10 0.48 0.06 0.71
Vitamine B; (Niacin) 0.16 0.25 0.20 0.18 0.13 0.39
Vitamine Bg -0.17 0.24 -0.08 0.59 0.02 0.87
Folate 0.30 0.03 0.47 0.001 0.57 <0.001
Vitamine By, 0.13 0.36 -0.03 0.86 0.12 0.44
Pantothenic acid -0.01 0.97 0.10 0.49 0.93 0.54
Biotin -0.13 0.37 0.01 0.93 0.01 0.96
Calcium 0.23 0.10 0.09 0.52 041 <0.01
Phosphorus -0.01 0.93 0.04 0.77 0.37 0.01
Sodium 0.113 0.35 0.23 0.12 0.28 0.06
Potassium 0.08 0.57 0.12 0.44 0.11 0.48
Magnesium 0.09 0.55 0.14 0.36 0.04 0.82
Iron 0.005 0.97 0.05 0.76 -0.17 0.28
ZInc 0.29 <0.05 0.08 0.61 0.03 0.85
Copper 0.18 0.23 0.03 0.82 0.14 0.38
Fluoride -0.27 0.06 -0.10 0.52 -0.36 0.02
Manganese 0.17 0.25 0.04 0.78 0.003 0.98
Iodine 0.05 0.73 0.02 0.88 0.08 0.59
Selenium 0.08 0.62 0.01 0.97 0.04 0.81
Isoflavone 042 0.01 -0.07 0.65 0.28 0.10

Correlation coefficient and P-value were calculated by Pearson’s correlation or Spearman’s

rank correlation test
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Table 50. Correlation between quality of life items and fermented foods intake

among elderly female participants

Fermented

food intake

Fermented

food intake

Frequency of

fermented food

(8) (serving size) intake (g)

r p r P r p
Physical function 0.10 0.45 0.02 0.89 0.17 0.28
Role-physical 0.15 0.26 0.20 0.12 0.13 0.42
Bodily pain 0.07 0.57 0.25 <0.05 0.07 0.63
general health 0.19 0.15 0.11 0.39 0.03 0.86
Vitality -0.04 0.75 -0.24 0.07 -0.13 0.39
Social functioning 0.06 0.62 0.08 0.54 0.15 0.34
Role-emotional 0.19 0.14 0.18 0.16 0.02 0.92
Mental health -0.18 0.17 -0.31 0.02 -0.22 0.16
Physical component summary 0.20 0.12 0.27 0.03 0.12 0.42
Mental component summary -0.12 0.36 -0.34 0.01 -0.19 0.22

Correlation coefficient and P-value were calculated by Spearman’s rank correlation test

Table 51. Correlation between quality of life items and fermented foods intake

among elderly male participants

Fermented

food intake

Fermented

food intake

Frequency of

fermented food

(8) (serving size) intake (g)
r P r P r P
Physical function 0.34 0.07 -0.19 0.29 0.17 0.39
Role-physical 0.16 0.38 0.07 0.71 0.20 0.31
Bodily pain 0.01 0.96 -0.48 0.01 0.39 <0.05
general health 0.31 0.10 -0.15 041 0.17 0.40
Vitality 0.30 0.11 -0.29 0.10 0.02 0.92
Social functioning 0.29 0.12 -0.33 0.06 0.27 0.17
Role-emotional 0.10 0.58 0.12 0.51 -0.11 0.58
Mental health 0.18 0.34 -041 0.02 0.16 0.44
Physical component summary 0.21 0.26 -0.26 0.14 0.33 0.10
Mental component summary 0.16 041 -0.20 0.26 0.01 0.95

Correlation coefficient and P-value were calculated by Spearman’s rank correlation test
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Table 52. Anthropometry by equol producing ability among elderly participants
Mean+SD or Median (25-75%)
Equol producer Non-equol producer i
value
(N=42) (N=68)
Age (yrs) 69 (27-71) 70 (67-73) 0.81
Body composition
Height (cm) 159.0+£8.48 155.2+8.03 0.04
Weight (kg) 64.35+9.20 58.48+8.65 <0.01
Body mass index (kg/m?) 25.39+2.55 24.45+2 .88 0.07
Waist-hip ratio 0.92+0.05 0.90+0.05 0.03
Total Body fat (%) 32.15+7.29 32.65 (26.40-38.50) 0.83
Total body lean mass (kg) 23.90+4.94 20.4 (18.7-23.1) 0.01
ASM (kg) 17.02+3.87 14.20 (13.37-17.37) 0.06
SMI-I (ASM/height’) (kg/m?) 6.65+0.93 6.14 (5.65-6.99) 0.13
SMI-II (ASM/weight)*100 (%) 26.37+3.89 25.40 (23.42-27.92) 0.67
Bone density and fracture risk assessment
Lumbar BMD (g/cm?) 1.062+0.205 0.936+0.166 <0.01
Lumbar T-score (score) -0.84+1.54 -0.51+1.34 0.04
Femoral neck BMD (g/cm?) 0.883+0.222 0.769+0.182 0.01
Femur T-score (score) -0.98+0.94 -1.3 (-1.9--0.3) 0.43
10-year major osteoporotic
. 7.25+3.85 8.0 (5.3-12.0) 0.11
fracture probability (%)
10-year hip fracture probability (%) 2.5 (1.2-3.0) 2.9 (0.7-4.9) 0.20
Physical performance
SPPB (0-12) (points) 9 (7-11) 9 (7-11) 0.75
Gait speed (m/s) 0.83+0.17 0.82+0.17 0.71
Repeated chair stands (s) 8.56+2.49 8.25+1.99 0.53
Muscle strength
Right hand grip strength (kg) 27.32+9.61 23.7516.66 <0.05
Left hand grip strength (kg) 26.95+9.33 23.37+7.78 <0.05
Max leg strength/weight (%)
Extension 60 degree/s, Rt 85.98+48.42 81.9 (34.8-110.8) 0.59
Extension 60 degree/s, Lt 91.20+49.93 84.9 (33.3-116.9) 0.48
Flexion 60 degree/s, Rt 52.43+30.73 41.8 (17.7-66.4) 0.26
Flexion 60 degree/s, Lt 51.67+30.39 43.51+28.26 0.21
Extension 180 degree/s, Rt 57.34+30.49 49.73+33.02 0.29
Extension 180 degree/s, Lt 58.72+32.98 48.78+33.04 0.18
Flexion 180 degree/s, Rt 45.26+22.40 41.34+25.68 0.47
Flexion 180 degree/s, Lt 44 .28+23.30 39.44+24.29 0.37
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P-values were calculated by t-test or Wilcoxon rank sum test

ASM: appendicular (legs and arms, both) skeletal muscle mass by DEXA

SMI-1: ASM/height®
SMI-2: (ASM/weight)*100

SPPB: Short physical performance battery

Fracture probability was calculated using the FRAX®
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Table 53. Biochemical variables of elderly participants by equol producing ability

Mean+SD or Median (25-75%)

Equol producer

Non-equol producer

(N=42) (N=68) value
White blood cells (/uL) 5830.6+1240.4 5597.4+1373.2 0.37
Hemoglobin (g/dL) 13.82+1.25 13.44+1.10 0.14
BUN (mg/dL) 18.12+4.87 15.79+4.91 0.03
Creatinine (mg/dL) 0.74+0.16 0.63 (0.56-0.73) 0.03
Estimated GFR (mL/min) 91.38+15.93 96.90+21.37 0.20
AST (IU/L) 24 (21-27) 22 (19-26) 0.28
ALT (IU/L) 19 (12-24) 17 (14-23) 0.27
GGT (IU/L) 190 (15-29) 18 (13-30) 0.66
Fasting glucose (mg/dL) 98 (95-103) 97 (91-106) 0.74
Fasting insulin (mU/L) 6.85+2.96 6.351£2.92 0.44
HOMA 1.71+0.83 1.63+0.81 0.66
hs-CRP (mg/L) 0.62 (0.43-1.27) 0.66 (0.32-1.40) 0.51
Total cholesterol (mg/dL) 192.0+37.65 199.2+41.01 0.42
LDL-cholesterol (mg/dL) 117.1+31.16 121.0+31.52 0.57
HDL-cholestrol (mg/dL) 51.30+10.49 49.61+10.34 0.47
Triglyceride (mg/dL) 112.6+62.02 101 (71-128) 0.86
Serum calcium (mg/dL) 9.21+£0.39 9.2 (9.0-9.3) 0.79
Phosphorus (mg/dL) 3.54+0.46 3.51+0.47 0.75
25-OH vitamin D (ng/mL) 12.00 (10.10-18.00)  10.75 (7.70-16.05) 0.22
TSH (ulU/mL) 1.72 (1.05-2.24) 2.2941.97 0.42
C-telopeptide of collagen type 1 (ng/mL) 0.41+0.223 0.44+0.22 0.58
Osteocalcin (ng/mL) 18.09+6.12 16.70 (13.50-22.66) 0.91
Osteopontin (ng/mL) 5.75 (3.31-14.00) 7.81 (2.445-25.73) 0.26
N-telopeptide of collagen type 1 (nM) 18.81+6.10 18.10 (15.17-23.52) 0.99
Urinary calcium (mg/24hrs) 131.0 (90.1-243.6) 162.8+83.97 0.70
Urinary sodium (mg/24hrs) 170.4+64.48 173.1+76.00 0.87
Mitochondrial DNA copy number 79.28£29.79 76.63£26.57 0.67
Telomere length (T/S) 394.9+112.4 338.9+86.88 0.01
Equol (nmol/L) 219.6£104.9 -

P-values were calculated by t-test or Wilcoxon rank sum test
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Table 54. Nutritional variables of elderly participants by equol producing ability

o ¥k

).

H, o]

Mean+SD or Median (25-75%)

Equol producer

Non-equol producer

(N=42) (N=68) value
Total energy (kcal) 1544.6+280.7 1598.1+284.9 0.40
Carbohydrate (%) 65.00+4.22 65.15+5.07 0.89
Fat (%) 18.56+3.21 18.84+4.64 0.77
Protein (%) 16.43+2.35 15.50 (14.51-17.21) 0.31
Cholesterol (mg) 224.7+118.4 219.7£125.4 0.86
Total Fiber (g) 23.59+23.75 30.75 (27.98-34.03) 0.53
Vitamin A (u RE) 919.73 (760.03-1327.42) 1036.9+452.4 0.96
Vitamin D (ug) 2.32 (1.43-4.44) 2.09 (1.16-4.51) 0.42
Vitamin E (mg a-TE) 14.22+4.89 14.23+5.43 0.99
Vitamin K (ug) 247.54 (205.68-371.00) 289.49 (216.96) 0.50
Vitamin C (mg) 99.57 (82.16-122.63) 113.7+38.05 0.62
Vitamine B; (Thiamine, mg) 1.12+0.16 1.14 (1.02-1.27) 0.54
Vitamine B, (Rivoflavin, mg) 1.03 (0.97-1.12) 1.05 (0.97-1.13) 0.66
Vitamine B; (Niacin, mg NE) 14.01 (11.68-15.78) 14.01+3.50 0.91
Vitamine By (mg) 5.29 (5.16-5.57) 5.29 (5.06-5.52) 0.56
Folate (ug DFE) 575.09 (521.03-705.75) 607.0+144.9 0.68
Vitamine By, (ug) 8.25 (6.48-11.24) 8.34 (4.67-9.82) 0.26
Pantothenic acid (mg) 4.26+0.78 4.34+1.00 0.71
Biotin (ug) 13.23+11.84 16.06+11.95 0.29
Calcium (mg) 562.6£163.5 525.15 (429.64-576.04) 0.27
Phosphorus (mg) 1109.3+223.3 1082.2+229.8 0.60
Sodium (mg) 4993.9+1120.8 4768.4+1224.4 0.40
‘ 3088.48
Potassium (mg) 2941.6+788.0 0.10
(2832.42-3961.43)
Magnesium (mg) 76.96 (63.33-92.22) 76.86+31.58 0.44
Iron (mg) 15.33 (13.83-18.22) 15.00+3.68 0.19
Zinc (mg) 11.17+2.51 9.72 (8.68-11.27) 0.06
Copper (mg) 1.34+0.43 1.13+0.28 0.02
Fluoride (mg) 3.75 (-3.13-7.44) 1.31 (-1.71-9.09) 0.76
Manganese (mg) 5.01+1.51 3.85+1.08 0.03
Iodine (ug) 293.62 (261.45-395.98)  290.20 (247.15-453.32) 0.99
Selenium (ug) 87.12+25.33 81.86+25.52 0.38
Isoflavone (mg) 39.74 (22.45-46.22) 24.55+17.45 0.01
FFI by 24-hr recall method (g) 617.0+261.1 443.04 (325.50-652.45) 0.04
FFI by 24-hr recall method
. . 3.09 (1.97-4.02) 2.10 (1.20-3.05) 0.01
(serving size)
FFI by frequency questionnaire (g) 205.56 (148.62-238.59) 194.68+87.07 0.71

P-values were calculated by t-test or Wilcoxon rank sum test

FFI: Fermented food intake
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Table 55. Quality of life among elderly participants by equol producing ability

55).

Mean+SD or Median (25-75%)

Equol producer Non-equol producer v:;e
(N=42) (N=68)

Physical function (score) 54.9 (48.6-57.0) 54.9 (50.7-57.0) 0.68
Role-physical (score) 56.9 (54.4-56.9) 56.9 (56.9-54.4) 0.77
Bodily pain (score) 62.1 (46.1-62.1) 55.4 (46.1-62.1) 0.56
general health (score) 48.2 (44.8-52.9) 45.25+9.22 0.29
Vitality (score) 61.5 (55.2-64.6) 61.5 (52.1-64.6) 0.67
Social functioning (score) 56.8 (56.8-56.8) 56.8 (56.8-56.8) 0.56
Role-emotional (score) 55.9 (52.0-55.9) 55.9 (55.9-55.9) 0.18
Mental health (score) 55.28+6.94 58.5 (52.8-58.5) 0.75
Physical component summary (score) 53.0 (48.8-56.6) 52.6 (46.6-55.6) 0.41
Mental component summary (score) 56.48+6.53 58.1 (53.4-61.4) 0.95

P-values were calculated by Wilcoxon rank sum test
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Table 56. Stepwise multiple linear regression analysis to identify independent clinical

variables associated with lumbar BMD among elderly

variables B SE R? P
Fermented food intake (g)
Model 1 (R*=29.89)  Sex -0.130 0.039 0.121 0.001
BMI 0.019 0.06 0.103 0.002
Physical exercise 0.082 0.036 0.049 0.02
Age -0.007 0.004 0.026 0.10
Model 2 (R*=29.65)  Sex -0.176 0.048 0.145 0.005
BMI 0.022 0.008 0.102 0.01
Vitamin K intake -0.0002  0.0001 0.049 0.07
Model 3 (R*=33.69)  Sex -0.165 0.041 0.165 0.0004
BMI 0.020 0.007 0.095 0.004
Vitamin K intake -0.0003  0.0001 0.042 <0.05
Age -0.010 0..005 0.035 0.06
Model 4 (R*=32.74)  Sex -0.197 0.049 0.002 0.002
BMI 0.028 0.008 0.001 0.001
Model 5 (R*=49.09)  Equol producing 0.125 0.045 0.003 0.003
Sex -0.184 0.048 0.01 0.01
BMI 0.028 0.008 0.002 0.002
Urinary Ca excretion -0.001 0.0003 0.09 0.09
Model 6 (R*=39.36)  Total body lean mass 0.019 0.004 0.204 <0.0001
Equol producing 0.096 0.038 0.036 0.06
TSH 0.033 0.017 0.029 0.08
Insulin 0.012 0.006 0.025 0.10
Fermented food -0.0001 <0.001 0.022 0.12
Age -0.007 0.004 0.020 0.14
Fermented food intake (serving size)
Model 1 (R*=31.31)  Sex -0.146 0.041 0.141 0.001
BMI 0019 0.007 0.103 0.003
Physical exercise 0.076 0.040 0.39 0.06
Age -0.008 0.005 0.030 0.09
Model 2 (R*=28.81)  Sex -0.181 0050 0.140 0.01
BMI 0.023 0.009 0.105 0.01
Vitamin K intake -0.0002  0.0001 0.043 0.10
Model 3 (R*=35.75)  Sex -0.173 0.043 0.184 0.001
BMI 0.020 0.007 0.107 0.004
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Vitamin K intake -0.0002 0.0001 0031 0.11

Age -0.010 0.005 0.036 0.08
Model 4 (R*=33.83)  Sex -0.199 0.048 0.17 0.003
BMI 0.029 0.009 0.168 0.001
Model 5 (R*=44.97)  Sex -0.208 0.049 0.163 0.01
BMI 0.028 0.009 0.196 0.001
Equol producing 0.114 0.048 0.054 0.06
Isoflavone intake -0.001 0.001 0.036 0.11
Model 6 (R*=39.51)  Total lean mass 0.023 0.004 0.230 <0.0001
TSH 0.049 0.018 0.095 0.004
Vitamin K intake -0.0002  0.0001 0.041 0.05
Insulin 0.012 0.007 0.029 0.09
Frequency of fermented food intake (g)
Model 1 (R*=37.38)  Sex 0.020 0.007 0.165 0.001
BMI -0.128 0044 0.298 0.001
Age -0.010 0.005 0.334 0.08
Physical exercise 0.077 0.040 0.374 0.06
Model 2 (R*=33.35)  Sex -0.181 0.053 0.168 0.011
BMI 0.020 0.009 0.126 0.01
Protein intake -0.001 0.0004 0.039 0.14
Model 3 (R*=38.80)  Sex -0.144 0.045 0.155 0.002
BMI 0.018 0.007 0.113 0.01
Age -0.013 0.005 0.042 0.08
Vitamin K intake -0.0002  0.0001 0.042 0.07
Physical exercise 0.074 0.042 0.037 0.08
Model 4 (R*=39.80)  Sex -0.197 0.051 0.200 0.003
BMI 0.030 0.008 0.198 0.001
Model 5 (R*=52.58) BMI 0.031 0.009 0.219 0.003
Sex -0.224 0.050 0.268 0.001
Equol producing 0.084 0.0.50 0.039 0.10
Model 6 (R*=37.83)  Total lean mass 0.015 0.004 0.163 <0.01
TSH 0.051 0.016 0.127 <0.01
Equol producing 0.070 0.037 0.056 0.04
Insulin 0.010 0.006 0.032 0.11

Model 1: age, BMI, sex, current smoking, drinking, physical exercise, TSH, diabetes history
Model 2: Model 1 + Nutrition (protein, vitamin K, Mg), serum 25-OH vitamin D,

uninary Ca excretion, urinary Na excretion
Model 3: Model 2 + isoflavone intake
Model 4: Model 3 + bone turnover makers (CTx, osteocalcin, osteoponin, NTx)
Model 5: Model 4 + equol producing ability
Model 6: age, sex, BMI, total body lean mass, SPPB, Rt. hand grip strength, Hb, BUN,
insulin, 25-OH vitamin D, CTx, equol producing ability, carbohydrate intake, fat intake,
fiber intake, vitamin K intake, vitamin C intake, vitamin Bg intake, folate intake, current

smoking, drinking, physical exercise, TSH, diabetes history
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Table 57. Stepwise multiple linear regression analysis to identify independent clinical

variables associated with femoral neck BMD among elderly

variables B SE R? P
Fermented food intake (g)
Model 1 (R>=52.93) Fermented food intake 0.001 0.0001 0.515  <0.0001
Age 0.007 0.004 0.018 0.07
Model 2 (R*=51.90) Fermented food intake 0.001 0.0001 0.456 <0.0001
TSH 0.04 0.020 0.042 0.04
Age -0.01 0.006 0.021 0.14
Model 3 (R*=52.12) Fermented food intake 0.001 0.0001 0.521 <0.0001
Model 4 (R>=55.22) Fermented food intake 0.001 0.0001 0.449  <0.0001
TSH 0.042 0.019 0.055 0.02
Physical exercise 0.068 0.040 0.026 0.11
Age -0.008 0.005 0.022 0.13
Model 5 (R*=53.34) Fermented food intake 0.001 0.0001 0.440  <0.0001
TSH 0.049 0.020 0.067 0.02
Age -0.009 0.006 0.026 0.13
Model 6 (R*=74.74) Fermented food intake 0.0004 0.0001 0.517  <0.0001
Telomere length 0.001 0.0002 0.097  <0.0001
Vitamin C intake -0.001 0.0004 0.025 0.03
Age -0.08 0.004 0.023 0.04
Current smoking -0.083 0.038 0.023 0.03
LDL-cholesterol -0.001 0.0005 0.012 0.12
Ca 0.068 0.043 0.014 0.08
TSH 0.028 0.014 0.013 0.09
Fat intake -0.007 0.004 0.012 0.10
hs-CRP -0.0024 0.015 0.011 0.11
Fermented food intake (serving size)
Model 1 (R*=45.44) Fermented food intake 0.075 0.011 0.345  <0.0001
Age -0.014 0.004 0.089 0.001
BMI 0.010 0.006 0.021 0.11
Model 2 (R*=53.36) Fermented food intake 0.078 0.015 0.367  <0.0001
Mg intake 0.002 0.001 0.064 0.03
Age -0.010 0.006 0.045 0.05
BMI 0.016 0.008 0.029 0.11
Protein intake 0.001 0.0003 0.029 0.11
Model 3 (R*=46.91) Fermented food intake 0.084 0.012 0.392  <0.0001
Age -0.012 0.005 0.057 0.015
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BMI 0.010 0.007 0.020 0.145
Model 4 (R*=67.44) Fermented food intake 0.088 0.013 0.403  <0.0001
Mg intake 0.001 0.001 0.058 0.03
Age -0.008 0.005 0.049 0.04
Exercise 0.131 0.041 0.030 0.10
Urinary Na excretion -0.001 0.0002 0.034 0.07
Isoflavone intake 0.002 0.001 0.032 0.07
TSH 0.043 0.018 0.047 0.02
25-OH vitamin D -0.005 0.003 0.022 0.11
Model 5 (R*=69.24) Fermented food intake 0.088 0.013 0.400  <0.0001
Age -0.011 0.005 0.062 0.03
Mg intake 0.001 0.001 0.050 <0.05
Urinary Na excretion -0.001 0.0002 0.042 0.06
Physical exercise 0.123 0.043 0.034 0.08
Isoflavone intake 0.002 0.001 0.029 0.10
TSH 0.043 0.018 0.048 0.03
25-OH vitamin D -0.006 0.003 0.028 0.09
Model 6 (R*=73.38) Telomere length 0.001 0.0002 0473  <0.0001
Current smoking -0.116 0.039 0.109 0.0003
Age -0.013 0.004 0.048 0.01
Fermented food intake 0.032 0.011 0.043 0.01
Total cholesterol -0.001 0.0004 0.030 0.02
Vitamin C intake -0.001 0.0004 0.018 0.07
Ca 0.075 0.049 0.012 0.13
Frequency of fermented food intake (g)
Model 1 (R*=67.38) Fermented food intake 0.073 0.007 0.580  <0.0001
Age -0.017 0.004 0.094 0.0001
Model 2 (R*=77.08) Fermented food intake 0.079 0.008 0.618  <0.0001
Age -0.016 0.005 0.093 0.001
Mg intake 0.002 0.001 0.037 0.02
Physical exercise 0.069 0.035 0.023 0.06
Model 3 (R>=71.10) Fermented food intake 0.075 0.007 0.601  <0.0001
Age -0.015 0.004 0.086 0.0003
Mg intake 0.001 0.001 0.024 0.04
Model 4 (R*=74.85) Fermented food intake 0.074 0.009 0.557  <0.0001
Age -0.015 0.005 0.109 0.001
Mg intake 0.002 0.001 0.056 0.01
Physical exercise 0.071 0.036 0.027 0.06
Model 5 (R*=79.20) Fermented food intake 0.082 0.009 0.572  <0.0001
Age -0.015 0.005 0.124 0.001
Mg intake 0.002 0.001 0.049 0.02
Drinking 0.071 0.037 0.027 0.06
TSH 0.028 0.016 0.020 0.10
Model 6 (R*=72.21) Telomere length 0.001 0.0002 0.453  <0.0001
Current smoking -0.150 0.044 0.090 <0.01
Fermented food intake 0.0004 0.0001 0.074 <0.01
Total cholesterol -0.001 0.0004 0.047 0.01
Age -0.010 0.004 0.034 0.03
Ca 0.107 0.053 0.025 <0.05

Model 1: age, BMI, sex, current smoking, drinking,
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Model 2: Model 1 + Nutrition (protein, vitamin K, Mg), serum 25-OH vitamin D,
uninary Ca excretion, urinary Na excretion
Model 3: Model 2 + isoflavone intake
Model 4: Model 3 + bone turnover makers (CTx, osteocalcin, osteoponin, NTx)
Model 5: Model 4 + equol producing ability
Model 6: age, sex, WHR, total body lean mass, SPPB, Rt. hand grip strength, Hb, BUN,
hsCRP, Total cholesterol, LDL-cholesterol, ca, telomere length, equol producing ability,
carbohydrate intake, fat intake, vitamin C intake, current smoking, drinking, physical

exercise, TSH, diabetes history
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Table 58. Stepwise multiple linear regression analysis to identify independent clinical

variables associated with lumbar BMD among female

variables B SE R? P
Fermented food intake (g)
Model 1 (R*=27.35) BMI 0.024  0.006 0.246 <0.0001
Physical exercise 0.052  0.036 0.027 0.14
Model 2 (R*=29.11) BMI 0.026  0.007 0.251  0.0002
Urinary Ca excretion 0.0005 0.0003 0.040 0.11
Model 3 (R*=27.23) BMI 0.027  0.008 0.272  0.001
Model 4 (R>=27.51) BMI 0.027  0.008 0275  0.001
Model 5 (R*=50.61) BMI 0.025  0.007 0.340 0.0004
Equol producing ability 0131 0.041 0.166  0.004
Model 6 (R*=42.10) BMI 0.022  0.006 0.261 <0.0001
Equol producing 0.084  0.034 0.065 0.03
SPPB -0.021  0.009  0.060 0.03
Insulin 0.010  0.006  0.035 0.09
Fermented food intake (serving size)
Model 1 (R*=27.27) BMI 0.028  0.007 0.273  0.0002
Model 2 (R*=37.90) BMI 0.033  0.007 0.323  0.0002
Mg intake -0.002  0.001  0.056 0.09
Model 3 (R*=30.90) BMI 0.029  0.008 0309  0.002
Model 4 (R*=30.90) BMI 0.029  0.008 0.309  0.002
Model 5 (R*=46.77) BMI 0.025 0.008 0.288  0.003
Equol producing ability 0131  0.045 0.180 0.01
Model 6 (R*=55.23) BMI 0.023  0.007 0.267 <0.001
SPPB -0.030  0.010 0.077  0.04
Equol producing ability 0.130  0.038  0.090 0.02
Current drinking -0.092  0.043 0.055 002
TSH 0.029  0.017 0.034 0.11
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25-OH vitamin D -0.06 0.004 0.030 0.13

Frequency of fermented food intake (g)

Model 1 (R*=41.56) BMI 0.028  0.006 0.326 <0.0001
Physical exercise 0.069  0.039 0.047 0.09
Fermented food intake -0.015  0.009  0.043 0.09
Model 2 (R*=39.46) BMI 0.030  0.007 0.299  0.0003
Fermented food intake -0.020  0.009  0.044 0.13
Urinary Ca excretion 0.0004 0.0003 0.051 0.09
Model 3 (R*=39.81) BMI 0.027  0.007 0.342  0.001
Isoflavone intake 0.001  0.001 0.056 0.14
Model 4 (R*=54.23) BMI 0.020  0.007 0.348  0.002
C-telopeptide of collagen type 1 -0.209  0.095 0.071 0.11
Protein intake -0.001  0.0003  0.062 0.12
Isoflavone intake 0.001  0.001 0.062 0.11
Model 5 (R*=59.27) BMI 0.026  0.007 0475 0.0001
Equol producing ability 0.108  0.043 0.118 0.02
Model 6 (R*=53.24) BMI 0.021  0.007 0.290 <0.001
Equol producing ability 0127  0.039 0.072 <0.05
SPPB -0.025  0.010 0.078 0.03
Current drinking -0.078  0.044 0.051 0.07
TSH 0.032  0.018 0.041 0.09

Model 1: age, BMI, sex, current smoking, drinking, physical exercise, TSH, diabetes history
Model 2: Model 1 + Nutrition (protein, vitamin K, Mg), serum 25-OH vitamin D,

uninary Ca excretion, urinary Na excretion
Model 3: Model 2 + isoflavone intake
Model 4: Model 3 + bone turnover makers (CTx, osteocalcin, osteoponin, NTx)
Model 5: Model 4 + equol producing ability
Model 6: age, BMI, total body lean mass, SPPB, Rt. hand grip strength, Hb, BUN, insulin,
25-OH vitamin D, CTx, equol producing ability, carbohydrate intake, fat intake, fiber intake,
vitamin K intake, vitamin C intake, vitamin Bs intake, folate intake, current smoking,

drinking, physical exercise, TSH, diabetes history
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Table 59. Stepwise multiple linear regression analysis to identify independent clinical

variables associated with femoral neck BMD among female

variables B SE R? P
Fermented food intake (g)
Model 1 (R*=49.29) Fermented food intake 0.001 0.0001 0.470 <0.0001
Age -0.007 0.005 0.023 0.12
Model 2 (R*=53.99) Fermented food intake 0.001 0.0001 0.482 <0.0001
Protein intake -0.001 0.0003 0.034 0.07
Age -0.009 0.006 0.023 0.13
Model 3 (R*=58.81) Fermented food intake 0.001 0.0001 0.363 0.0001
TSH 0.074 0.023 0.111 0.01
Age -0.013 0.006 0.072 0.03
Isoflavone intake 0.002 0.001 0.042 0.09
Model 4 (R>=67.53) Fermented food intake 0..001 0.0001 0.409 <0.0001
TSH 0.066 0.021 0.101 0.02
Age -0.017 0.006 0.063 0.04
25-OH vitamin D -0.009 0.004 0.039 0.09
Vitamin K intake -0.0002 0.0001 0.034 0.11
Mg intake 0.001 0.001 0.030 0.12
Model 5 (R>=66.12) Fermented food intake 0.001 0.0001 0.425 <0.0001
TSH 0.052 0.021 0.089 0.03
Age -0.017 0.006 0.064 <0.05
25-OH vitamin D -0..009 0.004 0.049 0.07
Vitamin K intake -0.0002 0.0001 0.035 0.11
Model 6 (R*=77.10) Telomere length 0.001 0.0002 0.531 <0.0001
LDL-cholestrol -0.001 0.001 0.056 0.03
Current smoking -0.152 0.090 0.042 0.04
Age -0.014 0.005 0.039 0.04
Fermented food intake 0.028 0.013 0.028 0.07
Vitamin C intake -0.001 0.0004 0.016 0.14
Physical exercise 0.075 0.038 0.016 0.13
Fermented food intake (serving size)
Model 1 (R*=47.90) Fermented food intake 0.076 0.013 0.324 <0.001
Age -0.017 0.006 0.114 0.01
BMI 0.014 0.008 0.041 0.08
Model 2 (R*=59.89) Fermented food intake 0.096 0.015 0.391 <0.0001
Physical exercise 0.154 0.053 0.090 0.02
Age -0.017 0.007 0.071 0.03
Urinary Na excretion -0.001 0.0003 0.047 0.06
Model 3 (R*=73.17) Fermented food intake 0.070 0.016 0.337 0.001
Physical exercise 0.194 0.056 0.148 0.01
25-OH vitamin D -0.015 0.005 0.087 0.03
Age -0.018 0.006 0.065 <0.05
Vitamin K intake -0.0003 0.0001 0.060 <0.05
Mg intake 0.002 0.001 0.034 0.11
Model 4 (R*=73.17) Fermented food intake 0.070 0.016 0.337 0.001
Physical exercise 0.194 0.056 0.148 0.01
25-OH vitamin D -0.015 0.005 0.087 0.03
Age -0.018 0.006 0.065 <0.05
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Vitamin K intake -0.0003 0.0001 0.060 0.04
Mg intake 0.002 0.001 0.034 0.11
Model 5 (R*=74.44) Fermented food intake 0.073 0.334 0.334 0.001
Physical exercise 0.173 0.139 0.139 0.02
25-OH vitamin D -0.016 0.094 0.094 0.03
Age -0.017 0.074 0.074 0.04
Vitamin K intake -0.0003 0.059 0.059 <0.05
Diabetes -0.117 0.044 0.044 0.07
Model 6 (R*=69.25) Fermented food intake 0.0004 0.0001 0.461 <0.0001
Telomere length 0.0008 0.0002 0.105 0.001
Vitamin C intake -0.001 0.0004 0.046 0.02
Age -0009 0.004 0.035 0.03
hs-CRP -0.033 0.015 0.026 0.06
LDL-cholesterol -0.001 0.0004 0.020 0.09
Frequency of fermented food intake (g)
Model 1 (R*=65.12) Fermented food intake 0.069 0.009 0.512 <0.0001
Age -0.020 0.005 0.102 0.002
Current smoking -0.196 0.095 0.037 <0.05
Model 2 (R*=78.18) Fermented food intake 0.076 0.009 0.540 <0.0001
Age -0.022 0.005 0.093 0.005
Current smoking 0.186 0.086 0.036 0.06
Mg intake 0.002 0.001 0.036 <0.05
Physical exercise 0.090 0.037 0.025 0.09
Urinary Na excretion -0.001 0.0003 0.025 0.08
Urinary Ca execretion 0.001 0.0003 0.027 0.06
Model 3 (R’=78.34) Fermented food intake 0.068 0.011 0.486 <0.0001
Age -0.022 0.005 0.151 0.004
Mg intake 0.003 0.001 0.075 0.02
Physical exercise 0.118 0.044 0.071 0.01
Model 4 (R>=86.54) Fermented food intake 0.071 0.010 0.480 <0.0001
Mg intake 0.005 0.001 0.153 0.01
Age -0.020 0.005 0.124 0.003
TSH 0.044 0.018 0.062 0.01
Physical exercise 0.093 0.041 0.025 0.09
Diabetes -0.089 0.051 0.022 0.10
Model 5 (R*=86.67) Fermented food intake 0.072 0.010 0.490 <0.0001
Mg intake 0.005 0.001 0.146 0.01
Age -0.020 0.005 0.121 0.004
TSH 0.045 0.018 0.060 0.02
Physical exercise 0.088 0.042 0.023 0.11
Diabetes -0.102 0.054 0.027 0.07
Model 6 (R*=78.36) Telomere length 0.001 0.0002 0.461 <0.0001
Fermented food intake 0.0003 0.0001 0.080 0.02
Physical exercise 0.100 0.038 0.064 0.03
LDL-cholesterol -0.002 0.001 0.057 0.03
Ca 0.123 0.053 0.048 0.03
Current smoking -0.220 0.081 0.045 0.03
Age -0.009 0.004 0.029 0.06

Model 1: age, BMI, sex, current smoking, drinking, physical exercise, TSH, diabetes history

Model 2: Model 1 + Nutrition (protein, vitamin K, Mg), serum 25-OH vitamin D,
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uninary Ca excretion, urinary Na excretion
Model 3: Model 2 + isoflavone intake
Model 4: Model 3 + bone turnover makers (CTx, osteocalcin, osteoponin, NTx)
Model 5: Model 4 + equol producing ability
Model 6: age, WHR, total body lean mass, SPPB, Rt. hand grip strength, Hb, BUN, hsCRP,
Total cholesterol, LDL-cholesterol, ca, telomere length, equol producing ability, carbohydrate
intake, fat intake, vitamin C intake, current smoking, drinking, physical exercise, TSH,

diabetes history
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Table 60. Stepwise multiple linear regression analysis to identify independent clinical

variables associated with lumbar BMD among male

variables B SE R? P
Fermented food intake (g)
Model 1 (R*=33.92) Age -0.044 0.014 0.118  0.10
Fermented food intake -0.0004 0.0002 0122  0.08
Current smoking -0.186 0.108 0.099 010
Model 2 (R>=29.73) Vitamin K intake -0.0005 0.0002  0.180 <0.05
Age -0.019 0.010 0.117  0.09
Model 3 (R*=47.17) Urinary Na excretion -0.001 0.001 0259  0.03
Age -0.029 0.012 0.109 013
Fermented food intake -0.0003 0.0002 0104 012
Model 4 (R*=31.63) Urinary Na excretion -0.002 0.001 0.185  0.09
BMI 0.033 0.020 0132 012
Model 5 (R*=25.22) Urinary Na excretion -0.002 0.001 0.252
Model 6 (R*=83.78) Vitamin K intake -0.0004 0.0002 0197  0.06
BUN -0.035 0.007 0131  0.10
Insulin 0.056 0.011 0.183  0.03
Fat intake -0.023 0.008 0.113  0.06
Physical exercise 0.178 0.066 0.093  0.06
Hemoglobin -0.100 0.044 0.070  0.07
Fermented food intake (serving size)
Model 1 (R*=25.22) Urinary Na excretion -0.002 0.001 0.252  0.07
Model 2 (R*=24.24) Age -0.019 0.009 0.136  0.06
Vitamin K intake -0.0002 0.0001  0.106  0.09
Model 3 (R*=28.87) Age -0.021 0.010 0128  0.11
Urinary Na excretion -0.001 0.001 0.160  0.06
Model 4 (R*=15.07) Age -0.018 0.010 0151  0.09
Model 5 (R*=21.09) BMI 0.048 0.023 0215  0.06
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Model 6 (R*=43.58) Age -0.027 0.010 0163  0.06

SPPB 0.043 0.019 0.165  0.04

Vitamin K intake -0.0003 0.0001  0.108  0.08
Frequency of fermented food intake (g)
Model 1 (R>=12.67) Age -0.018 0.012 0127 013
Model 2 (R*=28.09) Age -0.029 0.012 0127 013

Mg intake -0.003 0.001 0.154  0.08
Model 3 (R*=15.27) Age -0.021 0.013 0.153  0.13
Model 4 (R*=18.13) BMI 0.039 0.023 0181  0.11
Model 5 (R*=28.63) BMI 0.054 0.026 0.286  0.06
Model 6 (R>=15.38) Rt. hand grip strength 0.008 0.005 0154 013

Model 1: age, BMI, sex, current smoking, drinking, physical exercise, TSH, diabetes history
Model 2: Model 1 + Nutrition (protein, vitamin K, Mg), serum 25-OH vitamin D,

uninary Ca excretion, urinary Na excretion
Model 3: Model 2 + isoflavone intake
Model 4: Model 3 + bone turnover makers (CTx, osteocalcin, osteoponin, NTx)
Model 5: Model 4 + equol producing ability
Model 6: age, BMI, total body lean mass, SPPB, Rt. hand grip strength, Hb, BUN, insulin,
25-OH vitamin D, CTx, equol producing ability, carbohydrate intake, fat intake, fiber intake,
vitamin K intake, vitamin C intake, vitamin B¢ intake, folate intake, current smoking,

drinking, physical exercise, TSH, diabetes history
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Table 61. Stepwise multiple linear regression analysis to identify independent clinical

variables associated with femoral neck BMD among male

variables B SE R? P
Fermented food intake (g)
Model 1 (R*=58.13) Fermented food intake 0.001 0.0001 0.581 <0.0001
Model 2 (R*=71.89) Fermented food intake 0.001 0.0001 0.586 <0.0001
Protein intake 0.001 0.0003 0.093 0.03
Vitamin K intake 0.0002 0.0002 0.039 0.13
Model 3 (R*=76.06) Fermented food intake 0.001 0.0001 0.572 0.0003
Isoflavone intake -0.002 0.001 0.130 0.02
Protein intake 0.001 0.0004 0.058 0.09
Model 4 (R*=65.72) Fermented food intake 0.001 0.0001 0.501 0.002
Isoflavone intake -0.003 0.001 0.156 0.02
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Model 5 (R>=68.21) Fermented food intake 0.001 0.0001 0.474 0.01
Isoflavone intake -0.003 0.001 0.201 0.02
Model 6 (R*=78.21) Telomere length 0.002 0.0003 0.697 <0.0001
Total body lean mass 0.0022 0.009 0.085 0.03
Fermented food intake (serving size)
Model 1 (R*=38.97) Fermented food intake 0.090 0.022 0.390 0.0004
Model 2 (R>=71.57) Fermented food intake 0.079 0.008 0.394 0.001
Protein intake 0.001 0.0004 0.081 0.07
Physical exercise -0.132 0.051 0.081 0.06
TSH -0.066 0.024 0.066 0.07
Age -0.010 0.007 0.059 0.07
BMI 0.015 0.009 0.036 0.14
Model 3 (R>=82.43) Fermented food intake 0.056 0.023 0.378 0.003
Protein intake 0.002 0.0004 0.117 0.06
Physical exercise -0.1898 0.059 0.107 <0.05
TSH -0.102 0.028 0.084 0.06
Age -0.018 0.007 0.055 0.10
Drinking 0.160 0.066 0.041 0.13
Diabetes 0.230 0.129 0.043 0.10
Model 4 (R*=63.84) Fermented food intake 0.097 0.019 0.499 0.001
25-OH vitamin D -0.008 0.004 0.067 0.12
Protein intake 0.001 0.0004 0.072 0.09
Model 5 (R*=78.42) Fermented food intake 0.091 0.016 0.497 0.002
25-OH vitamin D -0.007 0.004 0.132 0.04
Protein intake 0.001 0.0004 0.074 0.10
Physical exercise -0.127 0.060 0.082 0.05
Model 6 (R*=60.86) Telomere length 0.002 0.0003 0.609 <0.0001
Frequency of fermented food intake (g)
Model 1 (R*=81.25) Fermented food intake 0.085 0.011 0.722 <0.0001
Age -0.016 0.006 0.060 0.05
BMI -0.016 0.010 0.031 0.14
Model 2 (R>=88.11) Fermented food intake 0.075 0.010 0.722 <0.0001
Mg intake 0.001 0.001 0.073 0.03
K intake 0.0001 0.0001 0.037 0.09
Protein intake 0.001 0.0003 0.026 0.13
Age -0.010 0.006 0.023 0.14
Model 3 (R*=85.67) Fermented food intake 0.083 0.012 0.785 <0.0001
Mg intake 0.002 0.001 0.044 0.09
K intake 0.0001 0.0001 0.028 <0.15
Model 4 (R*=76.45) Fermented food intake 0.086 0.015 0.706 <0.0001
Mg intake 0.002 0.001 0.059 0.11
Model 5 (R*=98.45) Fermented food intake 0.091 0.006 0.757 0.0001
Age -0.027 0.004 0.064 0.09
Osteocalcin 0.009 0.002 0.048 0.10
Vitamin K intake 0.0001 0.00004 0.039 0.10
Drinking 0.134 0.033 0.029 0.12
25-OH vitamin D -0.009 0.003 0.023 0.12
BMI -0.018 0.006 0.026 0.04
Model 6 (R*=88.36) Telomere length 0.001 0.0003 0.630 <0.01
Fermented food intake 0.002 0.0004 0.103 0.04
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Total cholesterol -0.003 0.001 0.038 <0.15
Current smoking -0.246 0.087 0.041 0.11
SPPB -0.027 0.015 0.042 0.09

Model 1: age, BMI, sex, current smoking, drinking, physical exercise, TSH, diabetes history
Model 2: Model 1 + Nutrition (protein, vitamin K, Mg), serum 25-OH vitamin D,

uninary Ca excretion, urinary Na excretion
Model 3: Model 2 + isoflavone intake
Model 4: Model 3 + bone turnover makers (CTx, osteocalcin, osteoponin, NTx)
Model 5: Model 4 + equol producing ability
Model 6: age, WHR, total body lean mass, SPPB, Rt. hand grip strength, Hb, BUN, hsCRP,
Total cholesterol, LDL-cholesterol, ca, telomere length, equol producing ability, carbohydrate
intake, fat intake, vitamin C intake, current smoking, drinking, physical exercise, TSH,

diabetes history
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Total 62. Stepwise multiple linear regression analysis to identify independent clinical
variables associated with the 10-year probability of a major osteoporotic fracture

among elderly female

variables B SE R? P
Fermented food intake (g)
Model 1 (R*=28.32)  Drinking -3.272 1311 0112 0.02
Physical exercise -0.943 1.253  0.075 <0.05
TSH -0.647 0308  0.057  0.07
Urinary Ca excretion -0.012 0.007  0.040 013
Model 2 (R*=16.81)  Physical exercise -3.691 1430 0.168  0.01
Model 3 (R*=41.99)  C-telopeptide of collagen type 1  10.585 2803  0.334 0.0004
Physical exercise -2.70 1276  0.086  0.04
Model 4 (R*=44.51)  C-telopeptide of collagen type 1  10.180 2752 0341  0.001
Physical exercise -2.954 1.290 0104  0.03
Model 5 (R*=38.51)  Hemoglobin -0.695 0576  0.228  0.001
Telomere length -0.016 0.006 0117  0.01
Osteocalcin 0.105 0.060 0.040 0.09
Fermented food intake (serving size)
Model 1 (R>=36.65) TSH -0.828 0306 0141  0.03
Physical exercise -3.519 1412  0.124 0.03
Fermented food intake -0.860 0385 0.102  0.03
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Model 2 (R*=64.72)  Physical exercise -6.772 1474 0319  0.002

25-OH vitamin D 0.257 0133 0112 0.04
TSH -1.402 0539  0.065 0.10
Isoflavone intake -0.057 0.022  0.070  0.07
Vitamin K intake -0.008 0.004 0.081  0.04
Model 3 (R*=58.19)  Physical exercise -6.077 1532 0319 0.002
C-telopeptide of collagen type 1 8.507 2952 0171 0.01
25-OH vitamin D 0.306 0136  0.092  0.03
Model 4 (R*=74.78)  Physical exercise -5.796 1.332  0.300  0.004
C-telopeptide of collagen type 1 4.452 2755 0179  0.01
25-OH vitamin D 0.266 0116  0.103  0.03
TSH -1.467 0528 0.042 0.14
Isoflavone intake -0.055 0.020  0.060 007
Vitamin K intake -0.007 0.003 0.064 <0.05
Model 5 (R*=38.51)  Telomere length -0.022 0.006  0.296  0.001
Hemoglobin -2.068 0.601  0.194 0.002
Frequency of fermented food intake (g)
Model 1 (R*=26.76)  Drinking -2.851 1.284 0.122  0.03
25-OH vitamin D -0.190 0.110  0.092  <0.05
Mg intake -0.040 0.025 0.053 0.2
Model 2 (R*=18.60) TSH -1.196 0.677  0.107  0.09
25-OH vitamin D -0.203 0130 0.079 0.3

Model 3 (R*=3821)  C-telopeptide of collagen type 1 10752 2791  0.382 0.001
Model 4 (R*=50.39)  C-telopeptide of collagen type 1  10.594 2557 0.396  0.001

Diabetes 3.663 1.717  0.108  0.04
Model 5 (R*=40.84)  Hemoglobin -2.399 0.627  0.318 0.001
Telomere length -0.013 0.006  0.090 <0.05

Model 1: current smoking, drinking, physical exercise, TSH, diabetes history, nutrition
(protein, vitamin K, Mg), serum 25-OH vitamin D, urinary Ca excretion, urinary
Na excretion

Model 2: Model 1 + isoflavone intake

Model 3: Model 2 + bone turnover makers (CTx, osteocalcin, osteoponin, NTx)

Model 4: Model 3 + equol producing ability

Model 5: Hemoglobin, hs-CRP, CTx, osteocalcin, telomere length, cholesterol intake, TSH,

diabetes history
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Table 63. Stepwise multiple linear regression analysis to identify independent clinical
variables associated with the 10-year probability of hip fracture

among elderly female

variables B SE R? P
Fermented food intake (g)
Model 1 (R*=30.13) Drinking -1.852  0.845 0.084  0.04
Physical exercise -1.330  0.809 0.090  0.03
Fermented food intake -0.003  0.002 0.045 011
TSH -0.362 0199 0.041 013
Urinary Ca excretion -0.008  0.005 0.041 0.12
Model 2 (R*=18.40) Physical exercise -2568 0942 0184  0.01
Model 3 (R*=38.69) C-telopeptide of collagen type 1 6328 1923 0279  0.002
Physical exercise -2016 0875 0.108  0.03
Model 4 (R*=40.00) C-telopeptide of collagen type 1 6.125 1927 0.282  0.002
Physical exercise -2117 0904 0.118 003
Model 5 (R*=47.46) Hemoglobin -1.257 0354 0265 <0.001
Telomere length -0.013  0.004 0178 <0.001
Cholesterol intake 0.005  0.003 0.032  0.12
Fermented food intake (serving size)
Model 1 (R>=31.89) Fermented food intake -0.575 0262 0.108  0.05
Physical exercise -2184 0961 0102  0.05
TSH -0464 0208 0.109  0.03
Model 2 (R*=53.91) Physical exercise -4.077 1120 0.287 0.004
25-OH vitamin D 0178  0.102 0.099  0.06
TSH -0903 0413 0.055 <0.15
Isoflavone intake -0.035  0.016 0.098  0.04
Model 3 (R*=60.13) Physical exercise -3.694  1.087 0.287 0.004
C-telopeptide of collagen type 1 3934 2174 0134  0.03
25-OH vitamin D 0174  0.097 0.083  0.06
Isoflavone intake -0.031  0.016 0.047 <0.15
TSH -0.677 0412 0051 012
Model 4 (R*=50.19) Physical exercise -3.883 1154 0.267  0.01
C-telopeptide of collagen type 1 5150 2212 0.141 0.03
25-OH vitamin D 0209  0.103 0.094  0.05
Model 5 (R*=57.76) Telomere length -0.018  0.004 0.375 <0.001
Hemoglobin -1.386 0365 0.203  <0.001
Frequency of fermented food intake (g)
Model 1 (R*=31.67) Mg intake -0.031  0.015 0125 0.03
Drinking -1.773 0800 0.068  0.09
Physical exercise -1.342 0744 0076  0.06
Fermented food intake -0281 0182 0.048 0.13
Model 2 (R*=11.63) Physical exercise -1.843 099 0.116 0.08
Model 3 (R*=40.78) C-telopeptide of collagen type 1 6.732 1814 0.341 0.002
Diabetes 1.790 1110 0.067 012
Model 4 (R*=45.93) C-telopeptide of collagen type 1 6.540 1.750 0.351  0.002
Diabetes 2415 1176 0109  0.05
Model 5 (R*=66.89) Hemoglobin -1.646 0353 0.342 <0.001
Telomere length -0.008  0.004 0.160 0.001
Cholesterol intake 0.008  0.004 0.043 0.13
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NTx -0.143 0.063 0.042 0.12
Fermented food intake -0.004 0.002 0.050 0.08
WBC 0.0004 0.0003 0.033 <0.15

Model 1: current smoking, drinking, physical exercise, TSH, diabetes history, nutrition
(protein, vitamin K, Mg), serum 25-OH vitamin D, urinary Ca excretion, urinary
Na excretion

Model 2: Model 1 + isoflavone intake

Model 3: Model 2 + bone turnover makers (CTx, osteocalcin, osteoponin, NTx)

Model 4: Model 3 + equol producing ability

Model 5: WBC, hemoglobin, BUN, hs-CRP, CTx, osreocalcin, NTx, telomere length,

cholesterol intake, TSH, diabetes history
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Table 64. Stepwise multiple linear regression analysis to identify independent clinical
variables associated with the 10-year probability of a major osteoporotic fracture

among elderly male

variables B SE R? P
Fermented food intake (g)
Model 1 (R*=43.60)  Urinary Na excretion 0.043 0.011 0368  0.002
Fermented food intake -0.005  0.003 0.068 0.13
Model 2 (R*=47.03)  Urinary Na excretion 0.040 0012 0.247 0.03
Fermented food intake -0.005  0.003 0.139 0.08
Current smoking -2.657  0.718 0.085 0.14
Model 3 (R*=55.11)  Osteopontin 0.219 0.056 0.369 0.01
Fermented food intake -0.006  0.003 0.182 0.03
Model 4 (R*=99.55)  N-telopeptide of collagen type 1  0.574 0.020 0.338 0.03
Urinary Ca excretion 0.048 0.002 0.143 0.11
C-telopeptide of collagen type 1  -13.96  0.507 0.384  0.0003
Equol producing ability 2.025 0.214 0.058 0.03
Drinking 2.254 0.214 0.050 0.01
Mg intake 0.017 0.003 0.023  0.001
Model 5 (R*=12.52)  hs-CRP 1.887 1.088 0.125 0.10
Fermented food intake (serving size)
Model 1 (R*=24.28)  Urinary Na excretion 0.014 0.007 0.140 0.06
Mg intake -0.026  0.015 0.103 00.9
Model 2 (R*=23.43)  Urinary Na excretion 0.023 0.010 0.234 0.03
Model 3 (R*=14.68)  Urinary Na excretion 0.019 0.011 0.147 0.10
Model 4 (R*=20.52)  Urinary Ca excretion 0.020 0.010 0.205 0.07
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Frequency of fermented food intake (g)

Model 1 (R*=50.04)  Urinary Na excretion 0.056 0.013 0.357  0.004
Physical exercise 5.108 2.245 0.144 0.04
Model 2 (R*=32.53)  Urinary Na excretion 0.052 0.020 0.180 0.09
Physical exercise 5.274 3.034 0.146 0.10
Model 3 (R*=59.06)  Osteopontin 0.202 0.061 0337  0.02
Fermented food -0.756  0.387 0.161 0.06

N-telopeptide of collagen type 1  0.180 0.108 0.094 0.12
Model 4 (R*=65.64)  N-telopeptide of collagen type 1  0.393 0.120 0321  <0.05

Fermented food intake -0.876 0.345 0.168 0.10
Osteocalcin -0.187 0.090 0.167 0.07
Model 5 (R*=30.42)  Fermented food intake -0.017  0.010 0.210 0.04
Cholesterol intake 0.011 0.010 0.094 <0.15

Model 1: current smoking, drinking, physical exercise, TSH, diab-0.876etes history, nutrition
(protein, vitamin K, Mg), serum 25-OH vitamin D, urinary Ca excretion, urinary
Na excretion

Model 2: Model 1 + isoflavone intake

Model 3: Model 2 + bone turnover makers (CTx, osteocalcin, osteoponin, NTx)

Model 4: Model 3 + equol producing ability

Model 5: Hemoglobin, hs-CRP, CTx, osteocalcin, telomere length, cholesterol intake, TSH,

diabetes history

Table 65. Stepwise multiple linear regression analysis to identify independent clinical
variables associated with the 10-year probability of hip fracture

among elderly male

variables [§] SE R? P
Fermented food intake (g)
Model 1 (R*=54.65) Urinary Na excretion 0.039  0.008 0.336 0.003
Physical exercise 3.993 1432 0140  0.03
Mg intake -0.019  0.011 0.070  0.09
Model 2 (R*=30.93) Urinary Na excretion 0.020 0.009 0.168  0.08
Current smoking 2375 1313 0141  0.09
Model 3 (R*=86.69) Osteopontin 0151  0.039 0.290  0.02
N-telopeptide of collagen type 1 0234  0.060 0178  0.04
Isoflavone intake -0.062  0.015 0.158  0.03
Urinary Na excretion 0.027  0.008 0.057 <015
Current smoking -2535  0.868 0.086  0.06
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Osteocalcin -0.133 0.054 0.044 0.14

Urinary Ca excretion 0.012 0.006 0.054  0.07
Model 4 (R*=92.86) N-telopeptide of collagen type 1 0373  0.050 0468 0.01
Urinary Na excretion 0.032 0.005 0.132  0.08
C-telopeptide of collagen type 1 -7408 1347 0220 0.01
Drinking 2136  0.622 0.072  0.04
Mg intake 0.017  0.008 0.036  0.08
Model 5 (R*=41.31) WBC 0.001  0.001 0.206  0.03
BUN 0299 0138 0113 <0.05
hs-CRP 1312 0770 0.095  0.11
Fermented food intake (serving size)
Model 1 (R*=13.59) Urinary Ca excretion 0.010 0.005 0.136  0.06
Model 2 (R*=16.53) Urinary Ca excretion 0.012 0.006 0.165  0.07
Model 3 (R*=36.13) N-telopeptide of collagen type 1 0134 0.064 0118 0.14
Urinary Na excretion 0.025 0.010 0.151 0.08
Physical exercise 2042 1342 0.093  0.15
Model 4 (R*=41.17) N-telopeptide of collagen type 1 0146  0.066 0255  0.04
Urinary Ca excretion 0.013  0.007 0157  0.07
Model 5 (R*=25.96) WBC 0.001  0.0004 0.166 <0.05
Osteocalcin 0.095 0.058  0.094 0.12
Frequency of fermented food intake (g)
Model 1 (R*=56.72) Urinary Na execretion 0.047  0.010 0.299 0.01
Physical exercise 5.501 1.648 0.268 0.004
Model 3 (R*=68.79) N-telopeptide of collagen type 1 0.194 0.069 0.301 0.03
Osteopontin 0.131 0.038 0.227  0.03
Fermented food intake -0.608 0245 0.161  0.03
Model 4 (R*=91.68) N-telopeptide of collagen type 1 0.378 0.059 0450  0.01
Fermented food intake -1.314 0236 0172 0.06
Diabetes 9939 2522 0.085  0.14
C-telopeptide of collagen type 1 -5422 1551 0.088  0.10
Protein intake 0.028  0.009 0.068  0.10
Current smoking -2485 1256 0.054  0.10
Model 5 (R*=49.59) CTx 9873 3430 0309 0.01
Cholesterol intake 0.010  0.004 0.187  0.03

Model 1: current smoking, drinking, physical exercise, TSH, diab-0.876etes history, nutrition
(protein, vitamin K, Mg), serum 25-OH vitamin D, urinary Ca excretion, urinary
Na excretion

Model 2: Model 1 + isoflavone intake

Model 3: Model 2 + bone turnover makers (CTx, osteocalcin, osteoponin, NTx)

Model 4: Model 3 + equol producing ability

Model 5: WBC, hemoglobin, BUN, hs-CRP, CTx, osreocalcin, NTx, telomere length,

cholesterol intake, TSH, diabetes history
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Table 78. fecal DNA samples used for T-RFLP in this study

Code Feces weight (g) DNA concentration Code Feces weight (g) DNA concentration

K001 0.37 376.422 K057 0.2 254.003
K002 0.35 270.413 K058 0.32 229.079
K003 0.35 302.676 K059 0.3 330.423
K004 0.31 281.394 K060 0.29 291.228
K005 0.28 281.224 K061 0.3 36.172
K006 0.34 295.125 K062 0.33 129.497
K007 0.34 153.507 K063 0.31 150.882
K008 0.32 174.299 K064 0.34 372.202
K009 0.3 374.61 K065 0.35 418.304
K010 0.32 336.82 K066 0.31 143.154
K011 0.35 43.657 K067 0.3 101.38
K012 0.36 476.231 K068 0.3 128.715
K013 0.33 338.906 K069 0.35 98.91
K014 0.32 197.665 K070 0.3 201.198
K015 0.32 207.791 K071 0.3 283.389
K016 0.32 256.536 K072 0.35 75.596
K017 0.37 694.312 K073 0.3 216.885
K018 0.35 318.512 K074 0.3 115.377
K019 0.3 408.758 K075 0.3 306.438
K020 0.28 345.856 K076 0.3 193.521
K021 0.36 333.927 K077 0.34 198.002
K022 0.33 555.159 K078 0.3 196.718
K023 0.3 190.991 K079 0.4 196.976
K024 0.27 166.876 K080 0.3 193.997
K025 0.34 364.109 K081 0.35 406.825
K026 0.34 334.31 K082 0.35 341.575
K027 0.32 288.87 K083 0.34 122.283
K028 0.35 166.807 K084 0.3 195.165
K029 0.35 163.617 K085 0.3 243.713
K030 0.34 105.618 K086 0.15 62.618
K031 0.28 313.209 K087 0.33 144.057
K032 0.32 333.508 K088 0.36 465.809
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K033 0.3 160.186 K089 0.34 312.019
K034 0.29 225.951 K090 0.34 195.607
K035 0.25 288.88 K091 0.3 391.963
K036 0.33 117.832 K092 0.35 563.42
K037 0.3 331.203 K093 0.32 304.942
K038 0.26 217.903 K094 0.3 202.924
K039 0.29 378.307 K095 0.3 442 461
K040 0.26 304.161 K096 0.36 631.04
K041 0.24 262.737 K097 0.37 260.393
K042 0.25 235.46 K098 0.3 168.294
K043 0.3 359.983 K099 0.33 600.334
K044 0.22 241.165 K100 0.3 414.295
K045 0.35 303.47 K101 0.3 370.914
K046 0.3 167.789 K102 0.3 169.363
K047 0.3 210.941 K103 0.27 50.819
K048 0.34 289.27 K104 0.34 209.536
K049 0.35 177.663 K105 0.33 180.599
K050 0.27 270.933 K106 0.3 149.895
K051 0.25 221.363 K107 0.27 135.283
K052 0.27 113.227 K108 0.3 316.26
K053 0.33 469.091 K109 0.35 147.319
K054 0.26 274.322 K110 0.35 199.453
K055 0.3 343.028 K111 0.3 238.87
K056 0.3 264.011 K112 0.3 180.402

2. Terminal-restriction fragment length polymorphism (T-RFLP) 4]
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Fig 2. Capillary electrophoresis T-RF electropherograms of 165 rRNA gene fragments
amplified from fecal sample DNAs
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Fig 3. Operational taxonomic units (OTUs) of fecal samples determined by T-RFLP analysis
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7t W Al 249 Apo] FAF (One-way analysis of similarity, ANOSIM)
(1) Global test
- Sample statistic (Global R): 0.027

- Significance level of sample statistic: 7.4%
WEAF 4R FEol wme TEW 4 IFE 0o AAHA BAAE 249 444 A4
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(Global test) A3+ global R gtel 0ETE ZE=R 99 & Aol7t e AR A=A
frold FFo] 74%E P <0.05 FF HoE 99 e AolE AAES AV]dde ot Hlojd
A3E B\

(2) Pairwise tests

g E HF FFo gt 7RI 4 155 oA F o IEIY B M 249 Aol
A A= F 7904 B vkl o] Q13 Q3, Q13 Q4 3t P<0.05 FolFFEo R

Table 79. ANOSIM pairwise test of fecal bacterial profile similarity in groups of people

consuming fermented food products

Groups R Statistic Significance Level (%)
Q1, Q3 0.078 23
Q1, Q2 -0.008 52.5
Q1, Q4 0.073 18
Q3, Q2 0.007 314
Q3, Q4 -0.010 61.6
Q2, Q4 0.020 19.0

Boldfaces indicate the significant difference between the groups (p<0.005)
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Fig 4. Cluster analysis of fecal bacteria profiles of 95 samples in four groups of different

levels of fermented food intake
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Avke] AAH FFe BIA nMDS B S F A 2
Ao BEAE AAFO e 1F Q3 QU RUE BE P4 nan (19 9)

Fecal bacteria vs Korean fermented food diet
Transform: Fourth root
|Resemblance: S17 Bray Curtis similarity ‘

Fermented food quartile 2D Stress: 0.2
A 01
Q2
v Q3 =
* Q4

Fig 5. nMDS ordination of fecal bacterial communities from the feces of people taking

various levels of fermented food intake

(5) E® Al 24 Zolo 713 Ali FA (Similarity percentages, SIMPER +47)

Table 80. OTU contribution to the dissimilarity in bacterial communities associated with

fermented diet between the 1% quartile (Q1) and the 4™ quartile of fermented food intake

Average abundance

OTU o1 Y Av.Diss Diss/SD  Contrib% Cum. %
455.7 1.64 1.66 1.79 1.15 3.47 3.47
102.4 1.02 1.29 1.64 1.21 3.19 6.65
194.8 1.49 1.42 1.49 1.27 2.89 9.54
296.5 0.78 0.95 1.41 1.21 2.73 12.27
101 1.05 1.12 1.4 1.22 2.72 14.99
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99.6 0.49 0.83 1.37 1.14 2.66 17.65

253 0.66 1.19 1.25 1.17 2.42 20.08
796.7 0.72 0.36 1.24 1.07 2.41 22.48
241.4 0.86 0.4 1.19 1.22 2.3 24.78
299.8 0.44 0.66 1.16 1.12 2.25 27.04
298.8 0.45 0.72 1.16 1.16 2.25 29.28

97.4 0.64 0.62 1.15 1.16 223 31.51

90.9 0.61 0.55 1.13 1.1 218 33.7
507.3 0.8 0.8 1.13 1.1 218 35.87

192 0.81 1.14 1.08 1.09 21 37.98

80.3 0.29 0.63 1.02 1.17 1.97 39.95
178.1 0.49 0.53 1.01 1.09 1.96 4191

189 0.87 0.88 0.99 1.07 1.92 43.83

27.2 0.81 1.18 0.98 1.09 1.89 45.72
370.3 0.47 0.29 0.96 0.84 1.85 47.57
205.3 0.87 0.82 0.89 1.14 1.72 49.29

Table 81. OTU contribution to the dissimilarity in bacterial communities associated with

fermented diet between the 1% quartile (Q1) and the 3™ quartile of fermented food intake

Average abundance

OTuU Av.Diss Diss/SD Contrib% Cum. %
Q1 Q3
455.7 1.64 1.48 1.92 1.19 3.67 3.67
102.4 1.02 1.53 1.83 1.25 3.5 717
194.8 1.49 1.33 1.63 1.19 3.12 10.3
99.6 0.49 1.05 1.61 1.22 3.07 13.37
101 1.05 0.71 1.38 1.26 2.64 16.01
296.5 0.78 0.87 1.31 1.25 2.51 18.52
796.7 0.72 0.34 1.27 1.08 2.42 20.94
507.3 0.8 0.76 1.18 1.09 2.26 23.19
25.3 0.66 1.07 1.16 1.21 222 25.42
90.9 0.61 0.49 1.16 1.07 2.21 27.63
60.4 0.12 0.64 1.15 0.99 2.19 29.81
298.8 0.45 0.63 1.09 1.22 2.09 31.9
192 0.81 1.28 1.09 1.08 2.08 33.98
97.4 0.64 0.33 1.07 1.1 2.04 36.02
2414 0.86 0.57 1.06 1.13 2.01 38.03
27.2 0.81 1.12 1.04 1.16 1.99 40.03
189 0.87 0.93 1.02 1.06 1.95 41.98
206.2 1 0.82 1.01 1.17 1.92 439
178.1 0.49 0.57 0.99 1.16 1.9 45.8
145.4 1.7 1.59 0.97 1.28 1.85 47.64
498 0.08 0.53 0.94 0.89 1.79 4943
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Table 82. Identification of OTUs showing strong association with fermented food intake

High degree of Korean fermented food intake (Q3, Q4)
25.3, 27.2, 60.4, 80.3, 99.6, 102.4, 192, 298.8, 299.8

Low degree of Korean fermented food intake (Q1)
97.4, 101, 241.4, 796.7

Table 83. Estimation of bacteria of OTUs showing strong association

with fermented food intake

Bacteria  estimation based on 165 rRNA gene T-RFLP database

Abundant OTUs in subjects taking fermented food

253  Burkholderiaceae, Lactobacillus fermentum, Myroides sp., Pseudomonas putida,
Pseudoxanthomonas sp., Shewanella sp., Solwaraspora sp., Streptomyces griseus,
Acidobacteria, Actinobacterium, alpha proteobacterium, beta proteobacterium,
delta proteobacterium, epsilon proteobacterium, gamma proteobacterium,
Methylophilaceae, Selenomonas sp., Sinorhizobium sp., Verrucomicrobia, Vibrio sp.

272 uncultured Neisseriaceae bacterium

60.4 alpha proteobacterium, Bacillus sp., Lactobacillus sp., Lactococcus lactis,
Rhizobium sp., Sinorhizobium sp.

80.3  alpha proteobacterium, Azospirillum sp., Bacillus sp., Capnocytophaga sp.,
Erythrobacter sp., Leptospirillum sp., Magnetospirillum sp., Novosphingobium sp.,
Parabacteroides sp., Pseudomonas sp., Sphingomonas sp.,  Streptococcus
dysgalactiae,

Streptococcus sp.

99.6  Arcobacter sp., Bacteroides sp.,, Prevotella sp., Sphingobacterium sp.,

102.4 Uncultured bacterium

192 Clostridium sp.

298.8 Selenomonas sp., uncultured bacterium

299.8 Selenomonas sp., uncultured bacterium

Reduced OTUs in subjects taking fermented food

974  Bacteroides sp.,, Porphyromonas, Prevotella

101 Arcobacter, Candidatus, Prevotella buccalis, proteobacterium, Sphingobacterium,
Bacteroidetes, epsilon proteobacterium, eubacterium

2414 TPaenibacillus, uncultured bacterium
796.7 Unknown
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3. TE=o w WAl 24 ko] B4

|t
M

7F &9 Al 249 ZFo] ZAF (One-way analysis of similarity, ANOSIM)
(1) Global test

- Sample statistic (Global R): -0.019

- Significance level of sample statistic: 91.6%

TU= weh PR ) 2FE e AAHA BWAE 249 FA A AKGlobal test)
A= global R #ko] 0RTH 2ol o)) 9l= A7} gl= Ao sHUT. FofrEkE 091
2 Fol7t flE Aoz ey

(2) Pairwise tests

=RE o w2t FEF 0 AFE TOM F N AFe B9 Al 249 AolE H|
W E A= 3F 84004 He= Hiel Aol o3 IF o= o9 A= Aol T

Table 84. ANOSIM pairwise test of fecal bacterial profile similarity in groups of people of

different levels of bone density

Groups R Statistic Significance Level (%)
Q3, Q1 -0.020 76.9
Q3, Q4 -0.007 55.0
Q3, Q2 -0.032 92.7
Q1, Q4 -0.007 56.0
Q1, Q2 -0.028 87.5
Q4, Q2 -0.022 76.0

@) =EET & ¥ ATFY 3 &4 (Cluster analysis)

=45 o UE AEEe] $AE EEIXP THEN S AP A 9 604 B ups
ol £ElE= %ol Qo] AE 4o EAES A= 23E EAH
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Fecal bacteria vs BMD_F

Group average
Transform: Fourth root
Resemblance: S17 Bray Curtis similarity

Similarity
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80+

Samples

Fig 6. Cluster analysis of fecal bacteria profiles of four groups

of different levels of bone mineral density

TUE w2 BuAdd 2AEH AMEE BE AZSEY S fAMel weEk Ao
239 o7 A G FHeke] AA A S BuA nMDS BAS 3 Ax 1§53l

Fecal bacteria vs BMD_F

Transform: Fourth root
Resemblance: S17 Bray Curtis similarity
2D Stress: 0.2 BMD_F
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Fig 7. nMDS ordination of fecal bacterial communities from the feces of people

of different levels of bone mineral density
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4. d=zwo] dojof W& W Al 24 2ol &4
7F &9 Al 249 ZFo] ZAF (One-way analysis of similarity, ANOSIM)
(1) Global test

- Sample statistic (Global R): -0.07

- Significance level of sample statistic: 64.6%

dzro] dojo| met T3 4 IFS he] AAHQd EWAe =249 FA A AHGlobal
test) A= global R #to] 0ETH Zof 9]o] gl= Ao|7} §le AR sqHAT. FolorEs
064622 Ztol7} e Ao UEhst

(2) Pairwise tests

dano] ol fzol W FEI 4 1FES FoIA T A 180 BW Mz 249 2ol
€ s A= 3E 85lM H= mieh o] o3k I Il = ol fl= Apel7E (i
Table 85. ANOSIM pairwise test of fecal bacterial profile similarity in groups of people of

different levels of telomere length

Groups R Statistic Significance Level (%)
Q1, 4 -0.028 93.7
Q1, Q2 -0.006 51.9
Q1, Q3 0.009 30.7
4, Q2 -0.024 85.4
4, Q3 0 42.8
Q2, Q3 0.009 28.7

(@) 22ujo] do] FFd e B MaFEe #F 24 (Cluster analysis)

=59 #AE R SHEAS MY A3 O9 8ol B
o] ®o] A= Ao EAH e AHE B

Fecal Bacteria vs Telomere length
Group average
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| |
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Transform: Fourth root ‘
Fig 8. Cluster analysis of fecal bacteria profiles of four groups of different levels of
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dzujo] do] o wWE WAL AR
wet Fid AgE 2adH g =
I AFZe EAHANL EHE T 2

Fecal Bacteria vs Telomere length

Transform: Fourth root
Resemblance: S17 Bray Curtis similarity
2D stress: 0.2 || Telomere length
Q2
<& v
v . v Q3
Y eV * Q4
v v
S o’v A A .,
A™ A “w v VA A ¢
v vy ¥ 04
v L 4
A o ¢ .2 oY v
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A o v "
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Fig 9. nMDS ordination of fecal bacterial communities from the feces of people

of different levels of telomere length
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