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Purpose&
Contents

Development of high value—added fermented beverage products containing
vinegar produced by microbial fermentation method using natural sugar
of fresh vegetables and fruits and identifying the improvement effect of
metabolic syndrome.

Elucidation of quality characteristic and bioactive compounds of alcohol
fermentation products

Development of alcohol fermentation products from mixed fruits and
vegetables and selection of useful strains suitable for fermentation
Elucidation of physiological functions of alcohol fermentation products
from mixed fruits and vegetables in vitro.

Development of value-added fermented beverage from mixed fruits and
vegetables and elucidation of its quality characteristic

Development of fermentation vinegar produced by political fermentation
Elucidation of chronic consumption of fermented beverage on metabolic

syndrome and the underlying mechanisms by clinical trial

Results

Elucidation of quality characteristic and bioactive compounds of alcohol
fermentation products from mixed fruits and vegetables

The AF-2 and AF-6 were determined as final alcohol fermentation based
on the analysis of pH, sugar content, acidity, B-carotene, flavonoid,

anthocyanin and total polyphenol contents.

Development of alcohol fermentation products from mixed fruits and
vegetables

Kale, carrots and blackberries were used as the main ingredients and the
fermentation of alcohol was carried out in three stages using the extract

of the pear.

Elucidation of physiological functions of alcohol fermentation products
from mixed fruits and vegetables in vitro

Blackberry juice, carrot juice, and kale juice showed strong antioxidant
activity, and inhibitory activities against a-glucosidase and pancreatic
lipase in vitro.

AF-2 among alcohol fermentation products of mixed fruits and vegetables
showed the strongest antioxidant activity, and inhibitory activities against
a-glucosidase and pancreatic lipase in vitro.

Development of value-added fermented beverage (from mixed fruits and
vegetables) and elucidation of its quality characteristic

The mixture ratio of kale juice and apple juice was determined at 45: 55,
and fermented vinegar was determined at 5% of the total fermented
beverage amount.




O Development of fermentation vinegar, acetic acid fermentation product,
produced by political fermentation
- Acetic acid bacteria for fermentation were selected and vinegar was

produced by political fermentation.

O Elucidation of beneficial effects of fermented beverage (from mixed fruits
and vegetables) on metabolic syndrome and the underlying mechanisms

- Fermented beverage showed DPPH radical scavenging activity, a
—-glucosidase inhibition, and pancreatic lipase inhibition equivalent to
39.9%, 75.2%, 53.4% of that of each positive standard, respectively.

- Consumption of fermented beverage (500 mL/day) for 10 weeks
significantly reduced plasma triglyceride, TBARS, TNF-a, and hs-CRP
levels, HOMA-IR and atherogenic index in the patients with metabolic
syndrome. Fermented beverage improved insulin resistance via a
—glucosidase inhibition and antioxidant and anti—inflammatory activities.

O To contributes to the development of the fermentation product by
providing the final selected fermented microorganism yeast and acetic
acid bacteria to the main institution and other institutions for 2 years
Expected free of charge for the production of fermented product

Contribution O To establish scientific background to develop value-added fermented
beverage to improve metabolic syndrome

O To contribute to increase exports by developing fermented beverage

products using traditional vinegar.

alcohol fermented fermented fruit and metabolic
Keywords . . ..
fermentation vinegar beverage vegetable juice syndrome
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R
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2F5 (%)
0.33
0.26
0.21
0.16
0.10

3.9
44
0.8
8.5

9 %= (°Brix)
5.3

pH
6.02
5.85
5.94
5.89
6.20

Table 1-1. #AF29 pH, B

EERESS

R A
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ol

ol

4.66
4.07
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Table 1-3.

(%)

164
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oW

oW

0.60
0.68
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1.04
3.70
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1.08
0.42
0.92
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Table 1-4. A =S LFIAEY FRV|HE HF FF

(ug/mL)
44 8 129 16Y
AM 2D FAE 7.63+0.01 0.92+0.01 0.86+0.01 0.72+0.01
A g ks 12.41+0.01 0.11+0.01 0.03+0.01 ND
HER g AbE 0.31+0.01 ND ND ND
T EaE ND ND ND ND
ND : Not Detected
Table 1-5. A &7 HFAEY Fa7|7td X9
(ug/mL)
49 8 129 164
A M 2T FAE 0.64+0.01 0.18+0.01 ND ND
A et gihs 0.66+0.01 ND ND ND
HER g Ak 0.25+0.01 ND ND ND
T s 0.10+0.01 ND ND ND
ND : Not Detected
Table 1-6. I3 ¢33 & HFAES] 2a7170E AT TF
(ug/mL)
44 8 129 16Y
AN 2R FAE ND ND ND ND
A g ks 0.35+0.01 0.18+0.01 0.13+0.01 0.10+0.01
HEWE S 1.88+0.02 1.21+0.01 0.91£0.01 0.71+0.01
T aE 0.58+0.01 0.36+0.01 0.31+0.01 0.29+0.01

rag wEAEe) plREY Fohuwols §FL wEvh NPPE gadov

(Fig. 1-2). upgpA wt

5
=5
D
—
N
-
®
of
el
Ak
=
il
1%
ot
rlo
s
T
[r
N
N,
o 2
=
AL
ol\ f
N
o T
ol
ol
52
o
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Table 1-7. x| ¢z LFAE Fa7|7td B-712¢ s
(ng/mL)
49 8 124 164
N ZgAE 152.4+0.6 34.6+0.1 31.1+0.3 28.1+0.2
Al g g AL S 33.7+1.8 21.8+0.2 19.9+0.2 19.5+0.2
HEZ g AHE ND ND ND ND
G g AE 125.2+0.5 62.8+0.7 52.9+0.3 29.5+0.2
ND : Not Detected
Table 1-8. #] &3 LFAES @577t F ZSd o= I F
(ng/mL)
49 8 124 169
ARG EAE 2551.0+20.6 1672.4+4.1 1624.8+29.7 1689.1+36.7
Ay grE 91.6+2.0 84.5+4.1 707422 345+4.1
HEY g AHE ND ND ND ND
T FAE 91.6+2.2 67.2+2.2 64.5+3.3 63.5+3.0
ND : Not Detected
44
_ 1000 | T i
124
800 5 169
g OO F < It
B e
S 400 |
=
e 200 |
0
Adzagis SAEduass HEYF = b= L
Fig. 1-2. 3] €2 HgAE9 Ha7|7td & ZHd s &F
AT A3 AAdS Y dFEHoA 42 HE A4 2 By A4 AAS 93 7)1 22
2 AFTsAS.
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Table 1-9. ALF29 FZF2 e & o

2FE (%)

9 %= (°Brix)

pH
6.07
6.07
6.09
6.11
6.13
6.15
6.15

0.30
0.40
0.40
0.44
0.30
0.25
0.26

6.0
6.2

2.5

6.2

6.7
7.2

7.5
7.5

2.5

&

Table 1-10,
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Table 1-10. AL/F=F29 EdHF2 gl & & pH, 3= R A=

A/ FaFs : B Fs pH g 5= (°Brix) A= (%)
1 9 3.36 22.2 3.40
2 8 3.29 20.4 3.14
3 7 3.44 18.7 2.79
4 6 3.47 16.9 2.41
G000
g 5000 | I
B a000 | 7
= I
E 3000 | 7
=
& 2000 |
i
& 1000 |
0
1:9 3:7 4:6

A
Fig. 1-3. AY/FaF2e BduaFs g gd g & Zds &3

S -S—@Mlﬂv%*«l HHKLH]%—% Apero =z kg Y
dis HEAE 65 (AF-1 ~ AF-6)9 pH, 9%, 4%
Table 1—1101] Het 5. AF-1 ~ AF-69 pH+= 3.44-370, 9=+
= 3.10-3.32%2 WS dEhle] Faste o] Aol A ok
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Table 1-11. €3 FAF2 &3 & LFAEY pH, 35 2 4=

pH 9 %= (°Brix) A% (%)
AF-1 3.57 13.6 3.32
AF-2 3.52 13.3 3.10
AF-3 3.52 13.6 3.27
AF-4 3.70 13.3 3.14
AF-5 3.52 12.6 3.32
AF-6 3.44 12.5 3.15

R ol
o o

- AF-1 ~ AF-69 #gl3d &ZFS 543 A= Fig. 149 HEUA S €2& 2
Zhzte] }AFAE EFshY] FHIE WEE AZ) AF-1, AF-2% 27 AT <
U gAES A3 & ujgu| &R T3 AF-3, AF445t fEd =] ti
Aog YEue. ¥ EdHg 43S LJAE AdFit FEF2AE E
AF-5¢F AF6°] 7% #3, X249, A 5] ol 2 Aoz Y

Froctose T
24 - (Fnco=e
Socrose
gl.ﬂ :
o= T
'g 1.2 +
'E o
° =
&)
I].E r =
= E T
= e £t s '3 ==
u 3
AF-1 AF-2 AF-3 AF-4 AF-5 AF-b
Fig. 1-4. £ IAQF2 ¢33 L 3259 Y, ¥ =9 AT 3qF
O d3ig waskEe A2y =2 9
FdFS 4% A%E Fig. 1-59 JERIAS. AF-2

- AF-1 ~ AF-6¢ HE7lz= ¢
AF-62] Wlel7tzd a2 7hzF 19.1+0.6 g/mL 22.8+0.3 pg/mL= %74 ey %
3 AF-2 2 AF-69 Hlgl7t28 g5 AF-1 (131202 pg/mL) ¥ AF-5 (13.320.
g/mL)oll vl & Ao Yl HEds 5 AdF2e gEF o] HEol i—f%

| =& Ao YEte.

>

Ay
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15 +

10 = T

B-carotene (pg/ml.)
H

AF-1  AP-2  AF-3  AF-4  AF-5  AF-6
Fig. 1-5. £ AAF = ¢3¢ TEIES Westzd FF

- AF-1 ~ AF-69] ¥ Fehuicol= §3E 4% Ao Fig 1690 vehialg. 2
g2 ko]l =2 AF-1, AF-3, AF-59] & &dti=ol= &2 AF-2, AF-4, AF-6
of wlaf v e Ao YE S

L000

4000

3000 -

2000 r

Total flavonid (pg/ml.)

1000 r

AF-1 AP-2 AP-3 AF-4 AF-5 AF-E

Fig. 1-6. €% HAF2 ¢3g YENEY SFurols §F
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Fig. 1-7°] Yel S, ¢32& &g
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$) A BELE AE AL L o85H 54 773
(1) A7 3

b wEAZY oA 4 R BIBY B B

O WEAx9 olztstd EA 9l

- WAz o9 2 {74k %S HPLC-RID(Shimadzu, Japan)S ©]-&3le] 243l
5. Column< Asahipak NH2P-50 4E(4.6x250mm, 5um), flow rate= 0.8mL/min, &%+
40C, injection volume< 20uLo= FA xS HAAsto FAHIIS 2T SHA

mpbile phase= DW:ACN(25:75), 714t mobile phase= Table 2-1°] YEF S

Table 2-1. 324t HPLC moblie phase

Al ZHGE) 0.01M KHyPO4(%)  Acetonitrile(%)
0.00 100 0
15.00 100 0
15.01 35 15
17.00 35 15
17.01 100 0
25.00 100 0
30.00 100 0
O HEAxe gy =4 4
.

Az B-7tEd, FetRrolE QFEA oY 9 F Zejds FgFs

- WgA %o pB-7t2" %S HPLC-PDA(Shimadzu, Japan)< ©]
Column< C18 ODS(4.6x250mm, S5um), mobile phase+ A:B(70:30
A=ACN:MeOH(85:15), B=100% Dichloromethane), flow rate= 1.0mL/min, &%+ 40T,
injection volume< 10pLo. 2 HAZAS At =A3sL.

- gz F ZE¥E 32 Folin—ciocalteu S 583t A3 2™ tannic aicd
= EFEoR ALgsle] AAE HAHEFAC ZRE tannic acid FE=(ug/mL)Z 3HFste]

Efilar, ZetH o= 332 Moreno 52 WHE o] 839 cateching ¥ TH o= A}

sto] 2d e HFHA o2 RE catechin 5% (ug/mL)E $4kste] eI+

- WEAF FEAoA 3 AOACH HWAlE WHES §&ste FAI o,
cyanidin-3-glucoside ¥ %(ng/mL)=2 2Hikete] YER S

=
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b A 2EeE Pue 23

© HAF2 £eA WFE e 24}

O WgAzxet £33t s FAF2= A A
- IR 95 AY e GES Wol2R dta AFE R Bte ATV A% &
Az APE A & AY Ee G AR el &d e B HAE AAEA
=AY, G2, AHE A4 ASHAFTIE FAE T ALFE ke GEFaY AT
229 vl go] 46, 557 HEE 3 T A uh gk 5 d3 dAAQ Vs T ds
ArE 98 HEH(1=v9 vk 10=v]$ FthHo= A 5.
- e AA A AA e, 55 g AAAQ] VEReA et =dd AGA T~
(KADE ZaAzxst &gst7] A dAQF22 2480+
O AYAHF2 wigiul & A7
- AdFet A2 wign &S HET AAs] fste] AdFa9 AHFAE 747
30:70, 35:65, 40:60, 45:55, 50:50¢] H|&Z T3 F Atk pH, 9%, F ZodE
4 DPPH #dZ 2AZH S SAHAS
- 2F% 3= phenolphthalein A A1 ¢k 7}&to] 01N NaOH &9 2 Aslo] ZAbe] Agwko
2 A4betal, pHeE pH meters, 355 24T EAE o] &35t S48
- ZF e AGAr T2 A uk gk B odg dAAR] VEE 5 #ed 5A4S
ZALSE =
- R EE AL RF ] olste A 54 kst @4 H A 54 AREEE H
T WEh &S AAE S
Table 2-2. ALAIFHF2(KA]) #HFH &
A F22(%) AL} 22 (%)
KAJ-1 30 70
KAJ-2 35 65
KAJ-3 40 60
KAJ-4 45 55
KAJ-5 50 50
@ I TEFEY HFT WFHE 2A
O MEH &S dEje B HESE A=
- AGAFFA(KA]-4)9F HEAZE 0, 25, 5, 75, 10% F+oz 33 31 Tagar
I

(V]) 5F& AxsA+.
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Table 2-3. ZA)
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N
<
og

cal

1

A DAL= 2 (%)

0.0
2.5

100.0
5.0

97.5

VJ-0

VJ-2.5

95.0

VJ-5

7.5

92.5

VJ-75

10.0

90.0

VJ-10

E55(V]-0, V]J-25, V]J-5, V]J-75, V]-10)¢] pH,

=13
=
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fite)

vze)
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o
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O AGATAMEA AAA A gEel a3 713

- AAFAEBT3-L1 Al E)el
7] #138Fe] cell viabilityE 43 +. 3T3-L1 Aol ®rg 2
o3tal 29 7F vl & MTT (3-(4,5-dimethylthiazol-2yl)-
bromide) &4 7}e & FFEE S5t cell viabilitys S35+

- 3T3-L1 A= w3 & IBMX-DEX cocktail® insuling A7}sta wagAax 2 344
= d

o
E~
(o]
=
D
=)
‘i
N
Em
A
D
@
=
Q
N
<N
e
=

HMgeg s 713 3 8Y Hot vidA . AIZE nAANZ & A ZWY lipid dropletE &Y
171 X E SEAA AT &dFS S-S

iy
- AR 713 ot A TRSENVI-H] BeF 54 WsE Hasksy] 98 Hbdx
F(HPP) d3tAe] WHe A&st7|=Z dAsE. 3 dasss A=xste] &7

O HPP A7) 3 wE&Re oststd 54 0 A 54 @ I

-~ HPP AT WA HEeRo osed 54 9 e #lels] et HPP A A
% oA wES RS pH BE, AEE S4de] ¥4 54 wWslE, DPPH #02 £A%
H Y & Zeus dUe 24ste Faet ToE, ANAFFE S5kl vPRH o
Ade FA3YS

- A7) B B5A B4 WEk2 F9lsty] Y8 HPP HE FA, A% 1, 3,5, 7, 149
u - e}

4oz H ﬂﬂ i Begeel A sk 3 dA A
=4 EXS 2AE 91,3. HPP g3t I HE 55 5 1179H(
2} 599 of =} 587, A& 20-6041)e] AujAF sfde] A A |

T F %, F AAH
Eow ad g 5e Wsele. JEE Gk 5 ARA=vl e hweh, 50

ez B

() FAA

O A3 EXAnE FH+EFAA(meantSD)E JEFHA L F9A4LS p<0.05 5004 #
gt 2 9 Hi A9 fod HAL EAEA(ANOVA)E AFgste] AAI8H A,
Tukey's testE follow up test® AF&3ISs. HPP A H3 & Alo]o] {FojAd&
Students’s t-testS AF&3}% <.
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(7h) ZaAxe o3y 54 2 BUSAH =2 FF

O WAz olzsty 54
g ze] fEd dHFS 4% A3 Table 2-40 YRS, Ha2xo 3, &
£, A9 g2 ZFH7F 0.19£0.01, 0.09+0.01, 0.05+0.01 mg/mL=E YESS. AY, T,
EduE] 59 Az duo FHHo de T2 HE A T AT ALoE gl
cbo R Aol Fe v EAE vH AEH e FS Az gv)et sbvle]
= T s a9 U=
Table 2-4. &A%Y FIT I F
(mg/mL)
Fructose Glucose Sucrose
i 0.19+0.01 0.09+0.01 0.05+0.01

ND : Not detected

>
B

o F714F TS A3 Ay Table 2-50] UERNIS. LEA X9 F7]4
acetic acid(46,619.74+45.44 ng/mL)7} 7F% 931 citric acid, malic acid, formic

acid, ascorbic acid =2 2 eI, fumaric acid ¥ succinic acidyE AEEH A EPS

Table 2-5. TEA %9 {F7F TF
(mg/mL)
g A
Acetic acid 48,619.74+45.44
Ascorbic acid 42.45+0.40
Citric acid 329.36+3.12
Formic acid 88.02+2.01
Fumaric acid ND
Malic acid 314.48+5.51
Succinic acid ND
ND : Not detected

_27_



O WENZS ARy B FF
gz F ZEdes ¥ FgR o= &2 Table 2-691 YERUS S, a2 %9
F Z995LS 250.00£3.39 pg/ml, F ZTtRol= S 8174+ 235 ng/mLE LEFYE
o
Table 2-6. &4 x99 F ETds ¥ SHEENE TF
Total polyphenol contents Total flavonoid contents
(ng/mL) (ng/mL)
kg Az 250.00+3.39 81.74+2.35
~arg A%

a2 xe B-7t2€ % orEAJold ghake Table 2-70] UERHIS.
ol stake 0.75+0.03 pg/mL= YES I, HEHIEE S HE
Table 2-7. ¥ &2 %9 B-7l29 L ¢tEA o} 3
B-carotene contents
(ug/mL)

(ug/mL)
kg A % ND

0.75+0.03
ND : Not detected

Anthocyanin contents

(W) A HEsE WEH & 9

D FAF29 WG ¢ 2A

A AT 24 AY

>~
=
ol
N

stz f1%k A2 wAE AAs] fs) AdA T A(KAD S T
F2(CADS] W& dsdA 2345 Fig. 2-10 YeElHA S, 5229 gtk A A 4
%= KAJ-4:6 > KAJ-55 > CAJ-4:6 > CAJ-55 w2 & e

EEEE N
597, %, AN EEE 7t F230 §2049 ol F vpehiA 2. B A 2
g wgor AAATREA(KAJ-46)E WaHze EFety] 98 dAFaE 245
Kol
= .
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Cu:riu:rr
3. D

o 4DT
Overall __f” - .

' 4 5 Fl
acceptability -*’-__ 4 il
Taste Texture
—— KAl-4:6 —E— KAI-S55 - CAl-4:6 —=—CAJ-55

Fig. 2-1. AGAI#F2(KA] S BZAFFA(CANS #53 54

O 7 bzt vl e 2%

- AYATFE (KA1 ~ KAJ-5)9] pH, 9%, A=S 4% A7E Table 2-8
A& KAJ-1o14 KAJ-5% 242 g 9 Are gasty pHe $7hee 43
. ol AdAR LA AldFarn diiH o Frsk Aerh il pHIL
Fouo] wpgul o] FaFEA AU ; 3

=)

.

L
s
ok
o
iy
|
X,
o2
o
[o

Table 2-8. Mg & AL AFF29 pH, BE, A=
pH 3 = (°Brix) A (%)
KAJ-1 3.99+0.01° 10.37+0.06° 0.81+0.01%
KAJ-2 4.00£0.01° 9.90+0.01° 0.68+0.01°
KAJ-3 4.03+0.01° 9.53+0.06° 0.45+0.01°
KAJ-4 4.10+0.01° 9.20+0.01¢ 0.50+0.01¢
KAJ-5 4.12+0.01° 8.63+0.06° 0.50+0.01¢

- & ALARF (KA1 ~ KAJ75)94 T EYde dEE AT E3= Fig
2-20] eI LS. KAJ-49F KAJ-5¢] % %29 ke 7b7t 328.28+1.01, 331.331.32
ng/mLE KAJ-1(317.97+395 ng/mL)7 KAJ-2(316.20£2.91 ng/mL)el M3} <% o=
Eoke. KAJ-3(32216+275 ng/mL)el % ZelslEs ¥ KAJ-1, KAJ-2, KAJ4,
KAJ-5% #914Ql o]k 9e. ADF29 Mg &o] 5258 F el F3o|
F7hshe Ao Yehus.

f
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400

350 . : ks a a
i T T
L 300
=
=
=
8 50
_n:
E-% 200 |
n"i
=
8 150 |
B
= 100 [
50
D 1 1 1 1
KAI-1 KAL-2 KAI-3 KAI-4 KAL-5
Fig. 2-2. 45429 3 o= o2

- e ALARFA(KAJ-1 ~ KAJ-5)¢ DPPH #@oZ AAZ4 S 5483 A4
Fig. 2-3° YElWAS. KAJ-49F KAJ-5¢] DPPH @tz AAEAS 747 195.36+3.20,
195.48+4.39 pg/mL= KAJ-1(178.72+3.49 pg/mL)¥ KAJ-2(184.73+4.03 ug/mL)°ll H] &}
Froldom Eda KAJ-3(192.0544.03 pg/mL)#= #2420 AFel7b glne. KAJ-39
DPPH stz 2724 KAJ-1°l Hla] Fo4 o= =9k, KAJ-29%= Fo4 Ao
7F il Ad T2 wjenl &l = DPPH #dZ A gdide] =2 Aoz e

%

=T 2
e mEkA AL T2 wieH g o] =eas Ao 4 Aow AR,

250
ey d ad
s 200 | be E'Ib T T
5 - C 5
=l
TE z
N
£5 150 |
by or
= @
P
g E
-E E j00 |
-
£y
- 2
& s0 |
=

D 1 1 1 1

KAJ-1 KAJ-2 KAJ-3 KAJI-4 KAJ-5

Fig. 2-3. ®j @l &2 AL #5292 DPPH s &A%
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o1 KA] 2, KAJ 3%+
= KAJ-4, KAJ-55 T 24
KAJ-2¢] utol
g"‘: el Al Aol 7k A5

;O

X] o}o__ sk A%

R Y

BER)
o

- KAJ-1 ~ KAJ-4 Abo]o

;%
4, 8, AAAQ 71zl o T

-
R

Cverall

acceptability tx 7
(g o

e A
KAJ-2, KAJ-39H= e8¢l oS
KAJ-5% Tt fe8 oz =9y KAJ-3, KAJ-4
KAJ-37} KAJ-4¢]

. KAJ-1, KAJ-2, KAJ-3, KA ]454 AAAe 7|3 %

SEA ereke. AbEE

0} 0} O
[EPY S =

b e KA] 59F frelA el Aol
= KAJ-59 vla] f9o 4
zko]7F RS, ALF2o vigH &

= eSS

s Flavor

Taste

—4+—KAl-1 —E—KAL-2

Fig. 2-4. W& &4 AL

o 2~
=S =E

3T

Texture

KAl-3 —=— KAl-4 ——KAl-S

ATz BEH B4

A} AFE Fig. 2-4°] JE L.
2 W g
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o

R

AR |
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Table 2-9. #x] #3259 pH, 3%, A%

pH %= (°Brix) AHE (%)
VJ-0 4.60+0.01° 9.67+0.12* 0.20£0.01°¢
V]-25 4.27+0.01° 9.50+0.01° 0.34+0.01¢
V]-5 4.10+0.01° 9.30+0.01° 0.45+0.02¢
VJ-15 3.98+0.01¢ 9.10+0.01¢ 0.60+0.02°
V]J-10 3.89+0.01° 8.90£0.01° 0.74+0.02?

- AA EgRS feg

FotA e ALARFA(V]-009] #, 25%, A e 7bzt 50.07+0.04, 17.96+09,
0.62+0.01 mg/mLE UER® LEA xS EFuEo] FUEREE(V-25 ~ VI-10) 7
9, =Y, Age] G Fas

Table 2-10. A FE2859 FaF TF

(mg/mL)
Fructose Glucose Sucrose
VJ-0 50.07+0.04? 17.96+0.09% 0.62+0.01°
V]-25 48.00£0.08" 17.10£0.07 0.58+0.01"
VJ]-5 47.22+0.03¢ 16.85+0.03¢ 0.50£0.01°
V]-75 45.89+0.09¢ 16.23+0.05° 0.46+0.034
VJ-10 43.87+0.10° 15.65+0.05° 0.36+0.01¢

A LFEgero F7)4HS A3 A= Table 2-119 e S, a2 x5 £33}
22 ALALGF=(VI-0)Y /714t

> formic acid > ascorbic acid > fumaric acid = 2 WEFYIL, acetic acide #HE5 A
k. V]-00 = = gz g&7F S7MEFSE V]-09 vld] #Hagaxe Fa

f-714F2] acetic acidi= Z7}38F$ AL, ascorbic acid, citric acid, formic acid, fumaric acid,

ek citric acid > succinic acid > malic acid

malic acid, succinic acide A3 .
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Table 2-11. #A HEZF Y {74 & F
(ng/mL)
VJ-0 VJ]-25 VJ]-5 VJ-75 VJ-10
Acetic acid ND 1,114.48+0.85¢  2,355.49+2.43°  3,629.56+2.47°  4,904.62+2.89°
Ascorbic acid ~ 34.93+0.28" 34.83+0.17% 34.61+0.15™ 34.33+0.07" 34.07+0.21°
Citric acid  2,666.07+51.27% 2,607.37+85.34% 2571.80+67.53"  251593+73.71" 2 473.66+64.80"
Formic acid  137.12+0.31*  135.30£1.09®° 13215121  130.08+2.36° 128.03+2.01°¢
Fumaric acid  24.06+0.08" 23.37+0.05" 22.95+0.04¢ 22.37+0.01¢ 21.87+0.05°
Malic acid ~ 851.24+4393"  780.0846.79°  743.02+8.37°  731.44+664°>  730.24+6.48
Succinic acid  1042.71+12.21*  969.11+9.13>  951.34£9.86™  927.09+8.37°Y  910.06+12.19

ND : Not detected

- A wEEE

(VJ-0 ~ VJ-10)¢] % =gus dF 2 &
V]-25, V]-5¢ & Edd=w &% 744
VJ-0(440.42+2.85 ng/mL)3} 2] %<l =}o] 7}

of YER RS
g/mLZ UehY HEA %22 HrbshA] g
AQe. VI-759 AF VI-0, VI-250 w3

FolHe =l 7t A
W fogoR gadty
[13

VJ]-109] EetH o]t

%E*—l}_% 10% =
i, VI-759= 24
&2 Zh7F 215.07+1.

I
= > =
dEgAxE

el
AT .

Hi-ol= &5F2 Table 2-12
436.65+1.96, 432.13+4.52

#FeHoR Pasha V-5 VI-109h=
7bg VJ-109] A% V]-0, V]-25, V]-5]
A9l Aol 7}k A% VI-25, VI-5, VI-75,
50, 245.10+1.88, 307.78+3.55, 308.65+1.80 u

0} O

g/mLZ  YERY} e A7k A HEeRE WIXERE HubsA &S
VI-0197.36:131 ug/mL)el W& & Tehuicol= ol fodon FrladS
Table 2-12. I} LdESFEY F Zds ¢ SHE=o= FF
Total polyphenol contents Total flavonoid contents
(ug/mL) (ug/mL)
V]-0 440.42+2.85% 197.36+1.31¢
VJ]-25 436.65+1.96% 215.07+1.50¢
VJ]-5 432.13+4.52: 245.10+1.88"
V]-75 427.60+4.08™ 307.78+3.55%
VJ-10 420.06+1.31°¢ 308.65+1.80%
2(V]J-0 ~ V]J-10)¢ B-7t=" S. VJ-25,

- A wES

HEH7F = '

Baas

SFekS Table 2-13¢] e
77y 41.83£0.11, 41.31+0.03, 40.84+0.16,

VJ]-5, VJ-75, V]-109]
40574021 pg/mL= eI HEA XS

A4 A BESEE WEARE

'_i —l
s 2
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£ V]-0(42.40+0.36 pg/mL)ol Hla] we7t= "l ghekeo] Feojxow vhoks. V]-259 H
LR S V)59 fo Al Abelzk Qi V=75 9 V]-109] "3 frejA o=
=9k, V]-59] WEZI2 R e V]-759 940 AFol7h glla, VI-108 e #9
oz Eds. V]-759 WEFIEE T V]-107 Fo) 2l o7k glds. HaAx
£ #H7bsHA &8 V]-0& tEAlotdo] HEEA ggtovt HaxzxE Huksk 45 ¢
EAlotd o] el om FrtedE. TaA xR wign & SEEs T Ed9

2 HETIEY e A, T EERolE 9 EAO TR FUHE

=
=

o
1=

Table 2-13. x| TEZHY

B-712d 2 AEANII FF

B-carotene contents

Anthocyanin contents

(ng/mL) (ng/mL)
VJ]-0 42.40+0.36° ND
V]-25 41.83+0.11° 0.07+0.03¢
VJ]-5 41.31+0.03" 0.20+0.07"
V]-75 40.84+0.16% 0.33+0.05
VJ-10 40.57+0.21¢ 0.39£0.04
ND : Not detected
O A Hagne A2 54
- A HESE(V]-0 ~ V]J-10)9] #5144 4945 Fig. 2-50 YERA S

Color
3.0 T
A
BN
27 a0+
O ] 3 Bt
acce:igzﬁ'rw R ED 1 o > Flavor
' i 2 1; Il:_- / II.
0.0
Y S
- v
/ e ‘
Taste Texture
—4—V]-25 —l—V]-5 — VI1-7.5 ——YI1-10
Fig. 2-5. ) #3& 859 A5 3 EA




sb Ay B xE #HrkgE V]-25 VI-5 V]-75 V]-102 1

Fradm ol F uEd $2e AAGAS. BEAEE BASA FL V09 Qb

FRE ATl nheh e WA Qg T LWASRE 10TIA wHsEA A

710 A RS SA 2H F7behr] AAsRED VI-25
= = A

s AR e Al BESRE 4CHH AFT A4S AAES B

Aate] Foo AAAL FAGE o Ego] Hi Aow Ajnd

(A) 4T

0d 1 34 54 74 14 214 284

VJ-0  554+0.04" 525+0.05" 5.25+0.05" 5.23+0.05" 5.19+0.15"° 5.00+0.11" 5.13+0.24" 5.00+0.14"
VJ-25 516+0.02* 361+0.26" 3.69+0.22" 4.10+0.07° 4.11+0.16° 3.82+0.07"¢ 3.86+0.05* 3.67+0.03*
VJ-5  4.84%0.03* 3.88+0.21° 396+0.15° 3.89+0.03* 3.92+0.14™ 3.75£0.05™ 3.75+0.04 3.61+0.11°
V]-75 447+0.06° 3.74+0.09* 377+0.07° 3.77+0.01° 3.80£0.02> 3.60+0.02° 3.70£0.01™ 3.66+0.10

VJ-10  4.39+0.09* 3.63+0.23" 3.74+0.10° 3.68+0.01> 3.73+0.03> 3.70+0.02> 3.68+0.09® 3.65+0.03"

(B) 10C

0 14 34 5¢ 74 144 21 284

VJ-0  554£0.04* 5.75+0.05° 6.29+0.11* 7.21+0.03° 876+0.02° 11.97+0.14% 13.99+0.31° 15.42+0.66"
VJ-25 5.16£0.02° 3.81£0.10° 3.81:0.09° 4.29+0.01° 4.29+0.19° 5.10+0.12° 5920.13¢  6.33+0.06°
VJ-5  4.84%0.03* 3.98+0.08> 4.08£0.09™ 4.00+0.07°¢ 3.99+0.15> 3.93£0.11* 3.95+0.15° 3.79+0.08°
V]-75 447+0.06* 3.84+0.06" 3.83+0.05° 3.85x0.01° 3.87:0.11> 3.83:0.11° 3.80£0.11° 3.77+0.05"

VJ-10  4.39+0.09° 3.73+0.06> 3.75+0.06> 3.76+0.06> 3.75+0.04> 3.80+0.08" 3.74+0.14" 3.68+0.03"

I HESEY FJIHE

- HF AR A LESE V]-5Y AR A4S F3 AH}E Table 2-15¢] e
WAL A dEFEe] 492 F2 100 mL F 338 keal, B+ 5.8 g/100 mLE ©]
£ 13] Ao 250 mL2 $ihe A I 9 R 27 845 keal, 145 go® UERS
o B g Eae] d% 9 @ S 7S AR F2dd HE w2 so® yERht &2
ATEAA AL 8= AT 24 2 drasFT Ad B & AoE ARd.
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Table 2-15. I} LEZES] FIEAHE

A (kcal/100mL) 33.8
HshE (g/100mL) 7.0
7 (g/100mL) 5.8
Zehud (g/100mL) 1.0

ek

(g/100mL) 0.2
Z3HA % (g/100mL) 0

Ed =2 (g/100mL) 0
(mg/100mL) 0

FH2HE

e

(g/100mL) 37.1

AR
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= Al 2t

IS ! 5170012948
Hez 1709-0569 ’ Fa=a r HOE
HEE BESA
HEgR
HEs =
w & 7 8 =
oy Fies 2088 2
e AAMLE UMM FEM AEFTER 80-50
EauEY 2017.09.08 ] Huzzy 2017:03.13
Al B 2 in'3
AEgs HNERH TR IR R S %
&t (keal (100nL) = 83 8 -
= 2H2 (g/100mL ) = s 2
{ . 5.3 1
- 1.0 o3
g i - 0.2 o
T3 318 L/ 100nL ) - o ¥
E g2 X 2 g/ 1000 - ] -
= 2l & Bl = (mo/ 1000 - 0 52
L= 2

E 8 (ma/ 100mL } St B7.

[ 1Em

gl Ehh= Bda MBS :QEE = ORI

el & APEGHAIZ| HFFLICEH

FIRSE=TF /8 mr?m"_aé 25
120120 A (A S SR TR0 16- 140 )0l B 12 ﬁ“

COIERIC MhRE MR g

N EE QL B3 B PUcE o

ﬂ-k
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2017 & 09 @ 132
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Fig. 2-7. &84 %9 cell viability
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E
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Fig. 2-8. I & & 289 cell viability
120
[
100 =
=3 b
£ ] |
Lé 60
i
5 40
e
20
0
=+ EE4E gy B =8 =y =3

(th) A7 @3S A8 v7FE 21 d(HPP) dTFA2 ¢ #3 22 S5 54

O HPP A&l ¥ Hag5ee olstshr 54 2 3ikst a4

- HPP A 23 ) @gS 7o pHE 4.34+0.0 0+0.01 °Brix, A%+ 0.51£0.02
%2 YERSS. ol HPP AYE 314 %2 A Hagg5s9 pH(4 10+0.01), 9=
(9.30+0.01 °Brix), 2F%=(0.45+0.02%6)¢F 4 #Ql 2ol & YWEtHAl &%+ wekd HPP A
Y= S50 o5 54 TS FA ¥= SR A}

—_
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Table 2-16. HPP A8 #x 23 &89 pH, 3%, 4%

pH %= (°Brix) A (%)
) o 4.30+0.04 9.11+0.01 0.55+0.02
ﬂrgﬂpzé‘f_ B 4.34+0.01 9.10+0.01 0510.02

- A HESEY = ZYdlE S HPP AT A, T 7H7b 326.34+6.56, 319.60+3.57 1
g/mLZ UEh} 92 el xpol7t §lle. HPP A gl 3] wrESwe DPPH #ozd &
AgAde 94.73+3.00 pg/mLE 2] H(9862+1.67 pug/mL)9 292 <l ZFol7b . u}
gA HPP Ad+= & Zd#s 3% 2 DPPH duz 2484 5 dakstsos 93

A4 %E Ao ARg.

o

Table 2-17. HPP A g #HA Ha 259 IAlss

Total polyphenol contents DPPH radical-scavenging activities

(ug/mL) (ug vitamin C equiv./mL)
WHT; gg_ . 326341656 98.62:1.67
sl gi B 319.60+3.57 94.73+3.00

O HPP Al 3] HaFse #s3 54

- ghA) wESRS HPP Ael A, A A, A% 79, 149, 219 F BxH 54 A%
717kl whel o] A1 Aol 7k IS, wekA HPP AHele A dasse] F48 X4
st=dl B3Ad Aow AR,

Color
8.0 ;k
/—-‘\
G,
3 .ﬂ--s
; 40 T i
,?gvl} \
Overall acceptability i .4 Flavaor
00"
}I‘J:'_::_:_:_:;—
Taste "Texture
—~—HPPHE| W —E-HPP XE| 3 ME7Y —HF 14— XE a1y
Fig. 2-10. HPP A2 #A 3559 #53 54
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O HPP A I 2aF5e] vt
- HPP A I 2 £ 460121 CFU/mL® A& #(65,333+7572
CFU/mL)el M]3l frej=lo s HAstadd. HPP A 4 49 354 54, 4%

_‘|

Aol WMals HAasstuA] dutATFE AFEAA PR kS Fre e W
Ho FHT BAF2 AF7IE S 6 gel HEHe Ve B AFAE 4
ZE A7 A FESEE 4T, 10CoAA 45734 A% 713F &< dubAld g 54
$t A3} 3~4 log CFU/mLE YER} 2Fo) kit Aol A Ak H7td 3529
nAE A 5 log CFU/mL(1.00x10° CFU/mL)X®t} o} A% 7]7te] wE orAA]
S G ey AR 7Izke] FUMESE A 5o Wt #4 Ashe] a9l
o] &= o g Y. b HAdE AojE Eate] B bl e 4 2 &
4 5A4& FA87] fstel HPPE AAskaa 7 At St a g sl AukAldsT)
°F 2 log Z+43te] 2.65 log CFU/mL(460 CFU/mL)® VeSS, wets I35 A%
o] frErlgter AAH 2759 FErIds drsed FEvt sl #5H 54S
AstH 74 ®stE HAsteled A Al Ao R Abs .

Table 2-18. HPP A3 #}z] Ta8 S5 WA TS

CFU/mL Log CFU/mL

ﬂjﬂﬁj;;%i 65,333+7,572 4814005
ﬂ%PlZEL;jgg 460+121 265+0.11

O x|l Hagse A4 54 dg 7|ax

- FE s W e aAE AR A HESsY A g 3 dAAC VEE T %
A 5 tg 2AME A A3 4009 50t el lolA HA dESEdd g ds
A 5 gk AsErt =2 AR YEWe &% JA HESE 7Y ol g
FEoll A 40t ek 50t = 27 61.5%, 625%7F 9T Aol FHEEA . AN AIE F
25 A9E o u#ste AFSS 2ARSE A3 40919 50t B Bt Bue VSAS
O FoAgt= SEH o] 20thek 30tHell Wl o =4 vEhw S wekd S AL
T e ERE T AoE fdFd B HESEE 409 o, A4 uig #A
o] B2 MMAE Yo uARTE A9 AF AE HAAZE S JS Ao=E AR
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(°Brix)

164 20

124

oW

ol

oW

8.1

8.1

8.2

8.5
8.2

11.0

12,6

24.0

8.4 8.0 7.9
11.2 11.2

125

24.0

10.8

16.7

24.0

76
9.6

7.4
9.8
3.4

7.8
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7.8
9.6
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Table 3-4. 3} xj

2
(log CFU/mL)

=
(%)

("Brix)

pH

]

0

X
_Zg_l

il

0

_ZT!

3.2

5.86
5.24
3.63
4.61
4.82
3.01
3.93
3.56
3.92
3.60
3.51
3.99

<
N

ol

i

vze)

X
_Zgﬁ

iyl

uze)

Nr

6.8
32.0

<
N

M
o

T

vzl

X
A

]

vzl

N
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7.6

115

9.6
8.3
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11.8

8.4
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8.4
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11.7

8.3
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11.8

8.4
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10.9

8.4

AF-5

11.2

8.4

AF-6

A}Z Table 3-5

of e,

A= (a)7F 3.60901 4 13.99, A= (b)7F 21.2400 4 49.84 %

66.40°1 41 38.000. %

1
=

A H=(L)=

13

7
Nlo

A A5 (a)7F 2211004 31.85, S =(b)7F 48.970 4 54.32%

EaI
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Table 3-5. 3} x|

Color value

21.24
4897
0.60
49.84
54.32

3.60

22.11

66.40

N

oW

35.72

N

M
o

3.16

5.86
38.00
35.09

247

2.71

2.66

2.96

2.51

3.10

2.75

13.99
31.85

0.14
0.27
0.29
0.14
0.16
0.12
0.35

1.80
217
2.28
1.97
2.08
2.33
2.56

alf

AF-1

AF-2

AF-3

AF-4

AF-5

AF-6

L, lightness; a, redness; b, yellowness.
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() AudE wEged 4¢3 24702 A4 BEAZRY oHeH 54

) 3

- 1A E A 438 HFE AF-13 AF28 €938 5% 6%2 2435t 9A Az
St F2E 30~50%(v/v) H7bek & 26+1TCelA G ask 23 AF-12 AAF-1, AF-2
= AAF-2% A8 S

- pH, A%, @& 183 AEE FA g A= Table 4-16] YER A&

- pHE AAF-1 280, AAF-2 2928 SAHIoH, A=e 714%= AAF-1°] 7.00%9
AAF-2RT T4 E=A4 S5

©
= .
~ol= Tl ofzAzo] EAs|ZQ AR 49% o] AT H|WEH Tk o SFom Ex

Sl 24kt acetic acid A 50l 3 AE AL F+ A5

- X AAF-27} 54°Brix® 4.6°Brixe] AAF-1%t} =4 YebS.

- A2 BA3 A3 AAF-27F W%(L) 50.08%2 49.36%1 AAF-1HT} %4 =4 4w o] uj$
Ao Edug w5q g AaF 3 HE&S =d o Yehde s E 9 A
ol 2 FekE o],

- olgg Ade ¢3g P 2AEEUr A& AgE A9 Aol ¢ HA= AE &
1%k MdY A AFE g o R FAF S Fod = IS

Table 4-1. #) #EA %9 pH, A%, 35 € A5

pH 2ME(%)  FE(°Brix)

L-value a-value b-value

AAF-1Y  2.80+0.02 7.14%0.11 4.60+0.01 49.39£0.21 34.76+0.46 33.21+0.32

AAF-2 2.92+0.02 7.00+0.14  5.40£0.01 50.08+0.31 32.14+0.55 30.98+0.33

>

1) AAF-1, &3Z& #aikE AF-1& o83 A a2 %x; AAF-2, ¢3& TaitE
AF-2& o] &3 I HgA =
2) Color value: L, brightness; a, red; b, yellow.

4]

TS A% 8 FHEAdsstE, DPPH radical &A% ¥

5& 543k Table 4-20] YERRI S

1 =719 22t wwgiﬁ Fgrtshel 22 gt A Ves T E dHewdsdE
43 A3} AAF-1°] 14.95 mg/100 mL, AAF-27} 15.49 mg/100 mLZ 374 % o]

AAF-27} ¢F 1.5 mg/100 mL A SAHAL. ol wid AxF AL} Fteo] 7

60.0 mg/100 g¥ 75.3 mg/100 g2 FAEASFES A FHsdvte A& A&

Fol AAF EFEO] B AAF-204 O Be PO SAUALS AT = U

d

!

KeN
T .
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- ] @E2 %9 DPPH radical £71%5& AAF-27} 53.97%% AAF-19] 40.48% X.t}
SAENS. 5T SFARE o8& A8 AT Ao nEH FEExo]=9]
¥49l E4<9 B-carotene o] T} AY o7 I o=, ©] B-carotene
H radical 22750l JoAA 53¢ &4& Yepdtha s ol &,
- ABTS™ radical 271%& AAF-27} 65.02%% 45 o] 55.53%2 AAF-1HT} =4 U
Bl o)l Avg #9l 3 F AL,
- olggt A¥e FHEASTE FqFol FoldTE FAhTTO] FoHRE kst Z4
°] free radical &A= A&3lHA A4S YEpdttE B9 o
5 g&Fo] =& AAF-27F DPPH % ABTS™ radical 27594 25 =4 SAHIAL.

Table 4-2. 34X TEH =2 Fists

Total phenolic DPPH radical ABTS™ radical

content(mg/100 mL) scavenging activity(%) scavenging activity(%)

AAF-1 14.95%+0.26 40.48+1.03 55.53%0.87

AAF-2 15.49+0.43 53.97£1.05 65.02+0.63

A -3t

- 2% 2R Hx AEY Ve 24 A3 3o AL 2 20%s S 80%E
EF F 24°BrixH =% wFS HUbete] 2wk @E A% E Fig 44 £ 2 o A

- Wazo dFo] H& Ao AL 39 F HFI FRHAAY AFo] Fr1std
g A7 7D ol S

- AAMGE A dHS A a2y SRR dutFels 2 159 A A" Al EEtel
AL kg A 2Aabtete] A4 2 e FUHAR APl oW Altke] Ag .

- A SUF R o] vpARd d" g das E=gE A8 ST A7 A
o 7% AxE AT

|
o
5
all
_\7‘_1‘
r o
x4
=
2,
>
bl
fr
N
ol
_O|L
38
ulles
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Acidity(%)

Kale & carrot Blackberry

Selection & washing  Selection & washing

Juice extraction Concentration

.\-

dded sugar ‘2B pifion

2] : 8

Seed mash G 3%dviv) O3%iwv) Seed mash
Alcohol fermentation

atiie [ dadays
U’?;‘g: %
Dilution

i | Vinegar starter
Acetate fermentation
giiver [ o

AAF-1

L3
Filtration
B
Aging

Fig. 4-4. ¥ A A TaYx Ax T4=

A A=
o S AL A P
J ’ v

/7 L

0 1 2 3 4 5 7 8 9 10 11 12 13 14 15 16 17 18 19 21 22 23 24 25 23
Fermentation Periods(Days)
Fig. 4-5. AXHoz 2 &g T A= A
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3 FA BEGE AFE WAFEE ANETS L A8714E JANFOR 79 ¢ A 3
A%

7H) A SR E LEAEY jn vitro BHEAH T3
(1) 9+ 43
b 2E FAFE 2AY in vitro WAVEFZF AAEH 79

O %38 4A<e DPPH &tvZ AAF 54

- arF /\ZH(/\]MZZ/\ x%]g}g]zi H]Ezé_ ﬂ]cﬂzi
2,2-diphenyl-1-picrylhydrazyl (DPPH) &t]Z 4~AEAH &
Fatst 24s A w. A4 2R A 2AE AR 4000 rpm, 102)3 -, 4

& Fgto] AEs S s MegeR 5u 4% 5, A& 300 uLel 0.2 mM DPPH

HEg-8-9 2700 uLE 7Fet & &F38tal 517 nmolA FFEE SAHSY UxT=E SHTE

E

o TT =,
YAt 2= L-ascorbic acid(10 mg/mL)E AF&3+9] S

.

ofl

TS, H = =

Blois 59 W =2

R )

o by
£ 1o

ot e
va

&

ol

of\i
4

O w3 AA° a-glucosidase AT =A

- g AAQRIAERFS A Fs, NESFAE ALFE GEFs, Sd9uE T2 n
vitro 89 A a3= %"G 3t7] 913te] yeast a-glucosidase # 3H%"é% Watanabe®¥] ©.
2 SASY S 4 28 BA &AAE YAEEA000 rpm, 103)8 §, FTHES FH 5
AL23FA 2. yeast a-glucosidaseE EAYO T p*mtrophenylfa*D*glucopyranoside%
1A ZE AFESIE S, A& 10 uL°ﬂ T8N 50 uLE B ¥ 405 nmolA FFE S5
A, bt 1ncubat10n§} T 714899 50 u Y F7F2 587F incubationd & 5

4 LE Y
5t g ol FHEE SAHEIS. HWETE THFE, acarbose(10 mg/mL)S FAAHZ

E

©)

g A7) 9] pancreatic lipase A d&A =A

- AT WFAEY jn vitro I8 FAHS =A317] 59 pancreatic lipase A3 A <
A3t &, Pancreatic lipase A31&4d2> Arai 59 WHoz SAHINAS. 72 d&E 74
2AE AAE2000 rpm, 108) 3 F, FFHS FHsto] ARSI S EAadoR HA
o] #A4 lipaseE AH&3tal 7|22 4-methylumbelliferyl oleateE ©]839&. WFET=
ZHFE, xenical(10 mg/mL)S AN ZET 2 ALE3A .

I, S T2 in vitro HAS S




T MAEARE S Ay, o] et AoeE Yehd B9y, A, s 9%
2 MAAste] Bddigad A Azxg 659 HAFs s HEE(AF-1 ~ AF-6)=
A&Hrol DPPH &tz 2A LA S Blois 59 WHo=E A 72 A a2 &
FAb=E 942 (4000 rpm, 103)3 §, S He vEEE Suf gAste] ARERE tix
T2 SHFTFE, Y HWET+= L-ascorbic acid(10 mg/mL)E AM-83F39 S

O x| &xE FFAE a-glucosidase AHEA A

- 6% HA L LEFAE(AF-1 ~ AF-6)S YAE 4000 rpm, 1083 F, 4=
S #3}e], yeast a-glucosidase A& &84S Watanabe &2 =43} <. p-nitrophenyl-

a-D-glucopyranoside® 7|d =2, SF+E tET1 =2, acarbose(10 mg/mL)S A HZT

2 A S

AR .

2

O A dxm& WHFAE 9 pancreatic lipase A& =4

- 43 E WFAE(AF-1 ~ AF-6) =93 FHa| Arai 59 #H O = pancreatic lipase
Ael2de S48l =. Pancreatic lipase Ael&d2 Arai 5 WHom SAHSAS.
Al &+= microcentrifuge(4000 rpm, 1032 A4 FEd & AFdES Hsto] A& &4
doz Hxe HAF lipaseE AHE3tl, 4-methylumbelliferyl oleateE 7|4 &, SHITE
==, xenical(10 mg/mL)& FddE=T =2 AHE3F &

A gz WFAFE 9 superoxide dismutase(SOD) FAF &4 =4
- 43E& TgAE(AF-1 ~ AF-6) 4595 #Hs SOD A &4 Marklaud<}
Marklaud ®'HS AF-83Fo] superoxide] ©]3+ pyrogallole] AFEALEE oAt A o

2 Z2A489S. HExTRE FHFE, $AHNETE L-ascorbic acid(10 mg/mL)& AM-&3&}

O I &dx:e wgaEol ABTS oz 4245 =34

1 ~ AF-6)¢ 22’-azino-bis(3-ethylbenzothiazoline-6-sulphonic

acid) (ABTS) #ttjZt 2724 S Roberta 59 WHOE SAHS NS, 43 Hai=ES

N etE 112 st Ao 1Az WA 5 AA4E2(10,000 rpm, 10) - A

Z A AL 23S, ABTS working solution potassium persulfate(2.45 mM)2} ABTS

solution (7 mM)<= 1:112 &33ste] 25T A 16A1F WA & ethanol?} 88:19] H|&=Z &

gste]l 734 nmoll A FE=7F 0.70£0.027F HEE 2HEe] A& S AlE 20 ulel

ABTS working solution 200 uLE &£&3s}lo] 457F dholA whS-AlZl & 734 nmolA]

TREE SASAS. HE2TE FHFTE AFESA S Trolox 784S AR&ste] A7
2H 59 o) ABTS oz 2A%

A

X

o

2 Trolox equivalent antioxidant capacity = 3%

o o

Al

oo

O FRAP(Ferric reducing antioxidant power) =%
- dFE TGAEZ(AF-1 ~ AF-6) 45 9S 33 FRAPS Benzie?} Stranin® WWHo=
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43+, A& & microcentrifuge(4000 rpm, 108)2 U4 23k FZAE 2% 5=
= AHEE Trolox EFE&HS AR&stel HHFHS 28t ew, FRAPS Trolox
sHTe, TR

equivalent antioxidant capacity® XAISIAS. WETE
L-ascorbic acid(1 mg/mL)& AM&3}9 <.

(2) 4+ A7

Zh 2#E FA 2AY in vitro HASFT MAESH

O Wwg A2ARAR, Ady, nE, AY, G2, EFdwg F2)9 DPPH radical 245

g
=78 A= Fig. 510 YRS
- ARz AdgE, vE, Ad, @, ¥ F29 DPPH radical 2752 ZH7F 40.2,

= ]
5.1, 4.8, 48.1, 49.2, 51.6% = YWElwil, E3%2 L-ascorbic acid(10 mg/mL)< 95.0% =
Uebuke. weta Az AY, 3, g S22 DPPH radical 7% °] 40% o]
o2 YERS.

100

0 r

60

50

40 r

30 r

20

DPPH radicalscavenging activity(®)

10

U 1 i i i 1

MMZ  aEE  HE  HY g2 ) Lascorbic
acid

Fig. 5-1. #1529 DPPH radical 2A%

O HAF2(Adzx, Ade, HE, A, <, EAug F2)9 yeast a-glucosidase
A S =43 A= Fig. 5201 YERHA S,

- Az A, NE AY, 3, Ed9Ey T2
19.7, 17.3, 15.0, 9.6, 232 41.2% = YJEYA, ®

S 474% %2 JERES. wEkA a- glu0051dase
]4’1:/]'%}\-“, S, M x Ay, vE AL T2

’

yeast a-glucosidase #3| &2 7}+7t
#91 Acarbose(10 mg/mL)2] A
44 9T 7P et

o2 s

;'.‘:'HNA&

_1_4

b
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50
as |
-_
£ a0 |
¥
2 35|
e =
50 |
- 0
EE s |
o E
%.BE, 20 |
g 15
[=T]
& 10
5 -
D 1 1 1 1 1 1
NMZ M2 HE A2 g2 Sz Acdrbose
Fig. 5-2. #}AF 229 a-glucosidase A &4
A FaRAzx, Agy, HE AL, @D, E9dE] F22)2] Pancreatic lipase
AAEAH S =43 A3E Fig. 5-30 YEFRA S
Mz A, vE AL, T, S92 T2 pancreatic lipase A3 &4d-2> 2H2F 49.2,
38.3, 345, 47.7, 33.2, 41.2% = YENY I, E+F 2 Xenical(10 mg/mL)S 94.5% % L EF
. pancreatic lipase A8 A% A, S, A, HE G T2 FOo=2
Hastls TR AR, A9, NE, Ad, I, =9 52)¢ DPPH radical
7%, a-glucosidase A&l &4, pancreatic lipase A&l &S FASE Ay By,
I, AY, AXAZ F29 in vitro WASFT NG 55 Jow AteE.

Pancreatic lipase inhibitory activity

(% inhibition)

100

20

80

70

&0

50

40

30

20

10

MHE Md2jg] HE Az 2 Saga]  Xenical
Fig. 5-3. #2529 pancreatic lipase A 3 &4
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dzE LFAE(AF-1, AF-2, AF-3, AF-4, AF-5, AF-6)¢] DPPH
d3= Fig. 5-49 YeEb A+

- AF-1, AF—Z, AF-3, AF-4, AF-5, AF-6¢] DPPH radical 2~7%< 7Zt7} 76.4, 89.5, 74.1,
=9l L-ascorbic acid(10 mg/mL)E 96.3% = L}EFWE
welbd &5 32 4 7L B gAE 9] DPPH radical 2453 AF-6, AF-2, AF*S,
AF-4, AF-1, AF-3 22 74395

&
D
x
[\
S
w
X
ftl
i
o
0
H K
ke
u N

120

8

60

20

DPPH radicalscavenging activity(%)

ﬂ 1 1 i 1 1 1
AF-1 AF-2 AF-3 AF-4 AF-5 AF-6 L-ascorbic
acid

Fig. 5-4. €% 3A 2 43L& ¢7AE 29 DPPH radical &A%

O &3 ) F2 A3 WFAE yeast a-glucosidase A MBS =43 A3} Fig.
5-50 YERSLS.

- AF-1, AF-2, AF-3, AF-4, AF-5, AF-62] a-glucosidase #3|&4 7—. } 922, 9338,
86.5, 88.3, 64.2, 67.9%% el E+3F< Acarbose(10 mg/mL):= 46.7% % EFLES-.
w2} AF-1, AF-2, AF-3, AF-49] a-glucosidase A &]&A] o] 70% o] C}P_f«'_ =7 e}
Wi, AF-29] a-glucosidase A& &do] 71 -3+
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100

a0 r

80 r

7+

60

50 r

(% inhibition)

30 r

20 r

a-glucosidase inhibitory activity

10 +

D i i i i i i
AF-1 AF-2 AF-3 AF-4 AF-5 AF-6  Acarbose

i

Fig. 5-5. €& #x F2 &3 L& HITANEY a-glucosidase A3 A

S~
rot
iy
:Ll
rr
52!
0

O =3 2 F Ldx3L WFAE pancreatic lipase AEA S =

7]
83.3, 86.5, 80.0, 75.9%= e, FFFEQ! Xenical(l0 mg/mL)v= 96.6% %= UERSES.

120

100

o
=
T

60

{3 inhibition)
S
=]

Pancreatic lipase inhibitory activity
Fout
(=]
T

AF-1 AF-2 AF-3 AF-4 AF-5 AF-6 KXenical

Fig. 5-6. &3 #3] F2 €3 & HFAE9 pancreatic lipase A EA
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O =% ¥} F2 L7 LEAES superoxide dismutase(SOD) A 4 =AHS
=A% Ay= Fig. 5-791 YEFNAS.

- AF-1, AF-2, AF-3, AF-4, AF-5, AF-62] SOD &4} &4 27} 76.1, 83.1, 66.6, 73.6,
446, 50.7% = YEFSE I, 53¢ L-ascorbic acid(10 mg/mL)< 93.7% = YES. uhaf
Al AF-1, AF-2, AF-3, AF-4°] SOD At &7d°] 60% oldo® =A Yebstal, AF-2
o] SOD A &Ado] 7HE 3kl

o

100

i r

50

40 r

SOD-like activity(d)

30 r

20

D 1 i 1 i 1 1
AF-1 AF-2 AF-3 AF-4 AF-5 AF-6 L-ascorhic
acid

Fig. 5-7. T IA = 4¢3 & HF3AE2 SOD FA &4

O &% A F2= &3 HgAiE ABTS radical 2A% SHE 54 d3= Fig.
5-8] eSS,

- AF-1, AF-2, AF-3, AF-4, AF-5, AF-62] ABTS radical &A%< Z}7} 56.2, 55.
54.7, 53.9, 545 ug trolox/mL= eSS, mels BE &3 i) £ Y H
] ABTS radical 274 %< 50 pg trolox/mL ©]ASo & e

»

S
0
to
=
ot
>
e
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a0

é" 50 F
=2
b7}
[}
e T 40 -
® E
£ .,
£ 3
8§ g 30 r
i
=
e 20
ef

i0

U‘ 1 1 1 [ 1

AF-1 AF-2 AF-3 AF-4 AF-5 AF-6
Fig. 5-8. £ I F&= &3 H3LE9 ABTS radical &A%
O &3 I F2 3L WFAE] FRAP values =#3 ZA3+= Fig. 5-99
UER =

- AF-1, AF-2, AF-3, AF-4, AF-5, AF-6¢] FRAP value+

747} 19.2, 185, 17.9, 16.3,

20.1, 17.7 ng trolox/mL%= YEIL, ¥ 3% L-ascorbic acid(l mg/mL)E 36.1 ug
trolox/mL= YEsS. ety BE &3 HAx) F22 432 B3 AE o] FRAP valuee
15 pg trolox/mL o] o & eyt ow AF-5¢ FRAP value?t 7H4 53198, walA
659 &3 A F2 L3S LEANE T AF-29 in vitro 43 @4, d9dxd gy
FH Rk o] St ZoE AR E.
40
35
30
pary
£ x|
=
s
£ 0 |
g
= 415 |
=
(TH
10
5 —
D 1 1 1 1 1 1
AF-1 AF-2 AF-3 AF-4 AF-5 AF-6  L-ascorbic
acid
Fig. 5-9. £ 3 2 43 & 2$aES FRAP value




W B BESE AEY WAZEE AMES E 48714 79

1) 97 ¥H

2 3}z HEH—@,— °] DPPH &tz &AS 54

g 829 22-diphenyl-1-picrylhydrazyl (DPPH) @tz AA A&
Blois 59 WH oz FAsto] gitst @S XA S A8 E WEE=E 108 34
L DR 000 rpm, 108)3H3, FF N Adte] BB 2ATS HHHAL. ST
=&, L-ascorbic acid(10 mg/mL & YANETE AES A=

ot

3} S5 A 43S HFAE9 a-glucosidase AMEA A

I dggas A ELE000 rpm, 108)s & S NS HSIA, in vitro
< | $13F4 yeast a-glucosidase A3|&4 S WatanabeH o2 =4
p-nitrophenyl-D-glucopyranoside® 7182, SH/FF5E WEZTF+=E, acarbose(10

mg/mL)E YAANEZTZ AL 5.

O wagdx 9w 3 HgS5 ¥} 47 LFAE ] pancreatic lipase A& =34

- e x 2 g $3g89 in vitro FHWF XS A7) 93] pancreatic lipase
A EA S Arai 52 WHOE AN HaAx 2 A HESEE G4 4000
rpm, 10+) & F FF S FHsto] AL S 9o ® =HA ] A lipases AHE3)
i 7142 4-methylumbelliferyl oleateE ©|&3t%+w. TFTE WETZ, xenical(10

mg/mL)S FAAUETZ AL 5.
(W) I a5 dAARSTET NAEH 9

O WA wEgRe Ax
- AL ATHE 1% WMol P athsh 1% TRt

A S L3 F2AS ol PRS-, v THA

> 90 cm, & > & cm), ¥EHIIFHNTE TG

100 mg/dL), 354 A48 2 ZAA% > 150 mg/dL), AHDL-Z& =g 232

HDL-Z# 28 % < 40 mg/dL(?), 50 mg/dL(e]), L& H(E S > 130/85 mmHg) el 57t
A 7

A 71 T 27HA o) dE WEAITIE tAbS S #2478 (20-644) = EA SRS Al
A, HEF, fFF, S, HES o, AAAES 5 A7 Aol ALAA
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o
2
ot
O
=
ro
o
ofr
ol

< At = A Al A Al
) KL

Fabsh g k7 7)o s

of
L
&
oo
ii
2
>

N

9] A A dd <] {F

EOOE e AAREAES AFASE Ae EdAdA AlQEd e, dAARES 9
FAMAN SR APT(RESET, n=12) gz (=12)22 Y+ AF7]1H10F)
Fob g EFoAE A %i%g 138]o 250 mLA, 1 23], AFeqx, HE

o Al= HA FEem Al fructose(47.22 mg/mL), glucose(16.85 mg/mL), sucrose(0.50
mg/mL)E Ao &3t AFeld, AT gxde] AT SEE5RH HFS

= -
go FRo Fol FHES R AW/ BS AGUIAES QYA A4} 4D

/\] _47]7J A, o EX]’E Y EdE FAst EEu|T g E A S
NE717r A, Fo] AR A(TBF-105, Tanica, Japan)E Ab-&3dte] AA W s =A &}

tle. @9

=

ol

Zl

T% 5 enzyme-linked immunosorbent assay(ELISA)H o 2

i

T, =

=
ZEAHOA AW S FYH s & AFS
el

3 lEd FEZEHE Homeostasis model assessment of insulin
resistance(HOMA-IR) S Al4tele] ledd A MAEE AN &

HOMA-IR = & @9 (mmol/L) x &% <d&dul/mL) / 225
A& 717 A, Fol oral glucose tolerance test(OGTT)E Al s MAEE =4
St 5. 12A1F S 52 oidate] EE(EAE A A APste] FoldIAE AME-3)

of Age AL WAelA T5 g9l TP HAAZ F, 30, 60, 120 2 1803
EEA APstel P YA, BAR

g2 Wt/ e] WA (area under the
curve, AUC)E ALt d & TE9S *éf‘f& 1203 Fol oA dAS AHAST & o
FS BElstn d9S saHoR Ed FEE ELISAHOZ Z4319 S
g4 A A profile 4
ol S, F FHU2HE, HDL-Zd2HE, LDL-SFd2HES s4¥e=2 54
ol ANAE T NAEHE Z’\}O}‘ii% TAAY 2 HDL-Zd2HE sE=5H 59

3l o]
74 3} X 9= (atherogenic index, AD)E tha9] Alxbalell o8] AAsla .
WA 3EA] (Al = (Triglyceride)/(HDL-cholesterol)
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O %t 715l vA&= 93 A}
3%} alanine aminotransaminasea(ALT) % aspartate aminotransferase(AST) &4 &
o2 F H]E]*Ert” EEE A5k, FARaEesEe F7I AT 3t 7

=
=

-
[¢)

o,
ol
=L
M

O #8714 T4
dgo] AAstE FEE XAFSH] 98] Ohkawa 59 Wl wel Thiobarbituric acid

reactive substances(TBARS)E A3, dAtstaxstE ASEY . Thiobarbituric  acid
(TBA)®} W83+ malondialdehyde (MDA)®] %2 =As9i1, FT=gAo=zE
1,1,3,3-tetramethoxypropane (TMP)E A}-&3}% <.

- g9 FFEFR 2 (glutathione) FEZ Ellman® WHol uzt =438

- J&9] superoxide dismutase(SOD) &A-& Marklund & Marklund®] =S o] 835}
pyrogallol®] A}p&Akste] ok WaNkSS A A st =S 5439, Catalase &2
Aebif ol wet H0.5 7122 AL&3to] =489 2. glutathione peroxidase(GSH-Px)<]
FA & Lawrence & Burkd W oz ZA3lo] 34 a4 &4 HIIAEE A3}

o] ©
=

- d<&d AIAS A= cytokined! adiponectin®] @ F5E=E ELISAHO®E =A3%

[e]
h=)
e F 4 Al A} TNF (tumor necrosis factor)-a %2 ELISAH o2 =
A5, 954 % hs-CRP(high-sensitivity c-reactive protein)E Hn| gy oz =
gote], FATaAE FAEIA S

=4 cytokine®!

O EAA
- BE A= Fd+EFH3 A HmeantSD) R F A
-z dassa H g el Aol

[e]
= 2 A7 A 2 105709 SA 8 T
(difference)& -3k, differencette] F94 <5< Student's t-test®
A (p<0.05).

(2 7+ 23

Y FAREESEY in vitro AT T NAEFH

O ez 9 A FEEE° DPPH radical &7

- Hga e A 3559 DPPH radical 2~A %52 ZHzF 59.2+2.9%, 38.7+2.2% = U E}
womr ¥ L-ascorbic acid(10 mg/mL)< 96.8+1.3% % YEFSES. 22 29} 3}
g 5592 DPPH radical 2452 47 X% tH| 61.2%, 39.9% = YElY, in wvitro
Hakst &Aool -5k A UERE S
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59| a-glucosidase #] 3l &4

x ey
FE A 29 B B a8 59 yeast a-glucosidase A sEA L 27t 66.6+2.6%, 35.2+2.3%
2 YeEha, 532 Acarbose(10 mg/mL)e] A 3] &4

2zt A $E S 59 a-glucosidase AL 717}

46.7+1.7% 2 YEtS. 238
FE oy 1426%, 75.2%=

=3 rlo

vitro 33 = &4 o] 73 A YEE S

100

H

60

H

a0 |

H

20

o-glucosidase inhibitory activity
(% inhibition)

=]

HrEmals I eses Acarbose

6-2. HEA X @ A LEEEY yeast a-glucosidase A &4

g 2z 9 A2 ES 59 Pancreatic lipase A8l &4

Wby A x9b ] WE 889 pancreatic lipase A 8]&A-S Z}ZF 74.7+2.5%, 51.4+2.9% %
UEE AL, 5% <90 Xenical(10 mg/mL)2] As]eAd 2 96.3+1.2% = UEFG . a2 X9}
A HEL a9 pancreatlc lipase A& 27 =% W] 77.6%, 53.4% = FERL
in vitro @R & o] §-FotA YEE S
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AANAS D AEZAE, 2 o)A FHZA
xS 12904 12), E5872 129H0d 9, o 3oz FAHAS. A Al ddAt
o] HAHE 4144904, AAL 1729465 cmolS. Wx 124 2 LFESET 129
2E Y 285 AFHAA A #Artea, Adida 5 BAESs nud 2 gl
Ko
gz B S5amY A A oy x HIFF 742 24784423, 2,564+381 keal/day, =
T 12.8+10.1, 14.3+13.6 g alcohol/day 2 YEFES. Al@7]17F Aol dxzvy) dEa S
7o FdA = 47 69, 8WoldS. HEwy wagsETo AlY A FdHEe
6.2+6.6, 75+6.0,717/d2 YElW S tEzTy H3ss 25 ouA HAAF, 579,
AR, FAFe]l FA VI A, Tl fFeo)H oz waketA] ZdH
zate] A AlgE7IE A, Fo AFo] 7H7F 81.8+25.6, 82.8424.8 kgl E U EG o,
BESaael 4% 72h7F 794488, 80.2486 kg2 LB tlxde A9 A3 A
59 xﬂé‘%kxlf(BMDi 747t 27675, 279+72 kg/m’olloem, WHE ST 7
= i

Kl
282564, 28550901907, WEERES) A9 A7 249427, BEBIGE EhHE.
el AR A, Fol e 47 951182, 95.3£17.3 cmel Uﬂ FTLE
o A ANE7 A, Fo sl s 27t 928456, 93.2:62 cm® UERRS. 2T
Ll

I} g ssd BT AF BML AAE, =t A7 A, 3o WM o2 W3l
SHA] Sk
Nz HudEge A7 A, Fo 7}z 142.1+23.4, 141.0£19.7 mmHg=® UER; O

al
g9 749 1355%126, 135.949.8 mmHg=E WES . tiz2are] HA DG A

o, 9ag

717+ A, Fol 7tz 89.3+156, 90.1+10.7 mmHg= I%E}LLQD% wEeaite] AS
58%9.8, 87.0£10.4 mmHg® YebS txwd dEgRd BF Hndgs HAAgel
FAZE A, Fol frolHow WsetA e
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Table 6-1. A@7|Zt A, ¢ AAASH € Y

Control group Fermented beverage group
Parameters ; .
Pre” Post” Difference” Pre Post Difference
Age(yrs) 41.4+9.0
Height(cm) 172.9+6.5
Body weight
(ke 81.8t256  82.8+24.8 1.0£2.0 79.4+88 80.2+8.6 0.7+1.6
BMI(kg/m®) 2716+7.5 219472 0.4+0.7 26.1+2.3 26.4+2.3 0.3+0.5
Body fat(%) 282464  285%59 0.3+1.7 249427 25.8+3.2 0.8+1.8
Waist
circumference B1£182  PD3+17.3 0.2+4.2 92.85.6 93.246.2 0.5+2.4
(cm)
Blood pressure
SBP(mmHg) 14214234  141.0£197  -1.1£131 13554126  135.949.8 04£7.1
DBP(mmHg) .3+156  90.1+10.7 0.8£9.7 85.819.8 87.0+104 1375
1) Pre : A& A
2) Post : A3 &
3) Difference = Post - Pre
O &4, ¢d=d AFHARE % W M 2y
-z FE RAdHE 92 AR7IZE A, ol Zhzt 101.8+21.1, 107.9£13.3 mg/dL =
e, F949 Aol flgle. RESRTY TU wAdY dFe AW/ A, Fol
1055%16.8, 99.4+17.3 mg/dLZ YElY, A2 Zol7) IS T3 A3 T 3089
o] ZAEH d9-2 AIg7IzE A, Foll Z}7F 188.6+37.9, 180.3+34.4 mg/dLi L}ER
g, foldel Aolrh GRS, BESETY 0% wARY Ae ADR A, ol 7
ZF 19534279, 170.8+355 mg/dL= YEY, AR 7]1F $Fo] fAste 43S UEUA L
g, folH9 Aol gl
- Exa] 49 W4 (area under the curve, AUC)> Alg7|zt 2, Fof 7z}t
8,323+1,945, 7978+1874 mg-min/dLZ YEIY, Fo &<l Zol7) gl HagsTe &
F Wt el WA AF7IzE A, Foll 7z 796141450, 7,013+1862 mgrmin/dLE
B, A R7IRE $oll FHAdte Aee HERld oY, oA Aol fllE
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Table 6-2. F#3 AAHOGTT) & EAEH @3 W IA HH(AUC)
Control group Fermented beverage group
Parameters : .
Pre Post Difference! Pre Post Difference
AUC

8323195 797818714 -345£1971 7961+1450  7013t1862  -9IAR+X660

(mg-min/dL)

BT I
)
91.7+1
= o)
T H
99.0+20.2 m,
= AlE7IRE A
=

- dxzae wh
= ey,

247 92.2+17.3, 95.1+16.0 mg/dLZ U}E}
o] FE e APzt d, Fo 95.2+20.1,
23hE AES dERU oY, fo Al Aol
T A7 A, Fol Z+ZE 100.0+15.6,

- fxe] HOMA-IRS A&7 A, ol 7b7b 1.9040.90, 2.06+0.83% Leh, 9] 49l

]

g2 E79 HOMA-IRS Alg Ao 205+062 o|lem, ANd T35 F

Fadte] 1.73£0.742 YERES(p<0.05). wetA, thAlE S Skl 9lo
7z

i
29 370 HAE AEd AFHL AL
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Table 6-3. B3 HAHOGGT) 0% R 120% 9] A EZFEH,

d<=d % HOMA-IR

P ‘ Control group Fermented beverage group
drameters Pre Post Difference Pre Post Difference
Glucose,

0 min RN.2+17.3 B.1£16.0 29166 B.2+20.1 91.7+14.0 -35499
(mg/dL)

Glucose,

120 min 100.0£156 9.0£20.2 -1.0£11.9 1009169 W2£13.0 -2.8%131
(mg/dL)

Insulin,

0 min 856+4.34 9.02+4.25 046+1.94 8HB+2.56 7.78+353 -1.07+2.03
(uU/mL)

Insulin,

120 min 190478 19.0+10.0 0053 22.2£10.1 21.6+10.7 06465
(uU/mL)

HOMA-TR”  1.90+090 206083 .15+0.53 2061062

1.7340.74

-0.32+047

0
VHOMA-IR = &% 93 (mmol/L) x && Ad<&dulU/mL) / 225

- gxae @ SAAAY FRE APVIN A, Fo A4z 1847i837 189.4£73.5 mg/dL

2 e, folAl Aolrh fde. W
202.6+83.1 mg/dLollem™, Ald F

mg/dL=Z YERY, Alf7IZE 7 F9] Aol -96
ST o] dolA A B 15
TAARE TS SN Ao 2 eSS

- gz ¥4 & 2Y2HE FEE A

= A

mg/dLE et M9 Aol QL. BELET BH F

)\}\ t!

S +9] factor

FToT Al A
Ho }04 (p<0.05) 193.0£90.7
142 mg/dL= 4

webA, oA}

% Sl L

193.2+33.0, 187.6+40.7

ZU2HE = A

A7 A, Foll 747t 198.0+35.7, 196.2+37.1 mg/dL=E WERY o] 21 ko7t S+

- JEx79 €% HDL-ZY2HE 55

Ald A, Foll ZH2F B39, 370478 mg/dLE

B}, 9149 Aolrt 9190S. WESETS HDL-Zd2HE 5t A@/17 A, Fol
)
o

7z} 335490, 35064 mg/dLE YEFL o A<l A} o) } gole.
- dxwe ¥ LDL-FHZHE SEe
mg/dL=E e, oA <l Zol7 glls. HaS
r A, Fo zbzb 120.6+38.4, 118.4+31.3 m
- 2o FAMASA = ARTIE A, Tl 247t 48420, 5.2+1.
S ur

0]7]- gj\gi ) EE%E:,L/] Euﬂﬁﬂx]/\b /\]64 x%oﬂ 67+410]Mﬁu:1
o8 o7 72540 (p<0.05) 6.0+4.12 LFEh}, Al@7]7F A, o] ol

o metA, AN E SuE gAIES T 32t 9Joji FHAEA S

3
AFBADG] B gAY AT Aow AR

111.7+33.6, 110.6+32.9
79 LDL-Fd2HE s5c AE7
g/dLE YetH 7oAl zhol7b gll &
8% e

Al

1o n

o A
o]
U
Al A,

A A
[e)
T

N
o

==

ez
071

=

1l
<
T

=

H+ O

)

n\l
N
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Table 6-4. A1&@7]t A, o €3 A2 & R #9E3AAT

Control group Fermented beverage group
Parameters
Pre Post Difference Pre Post Difference
Triglyceride 10/ 77 19944735 46175 ALGERT 1B0H0T 96147
(mg/dL)
Cholesterol - g001300 19760407 -56¢141 19804357 19624371 19+175
(mg/dL)
HDL-cholesterol agq69  g70478 18442 B5:90  B[OHA 15449
(mg/dL)
LDL-cholesterol 1) 7,35 1106029 -1.1:84 106384 1184313 234118
(mg/dL)
R EERE
(atherogenic 48:20 52418 04410 67+41 60841 070"
index, ADVY

V=l 4 812 4=(AD) = (Triglyceride)/(HDL-chelestrol)

5} 3 A, Fo] zbzb 2784188 262+160 U/LE YEL}, F94

Aol 7k gllew, W gaae ALT @42 A1d #d, Fd 7+7z 267491, 285+13.33
o] 7}
ko3|

2 Zy 72y 217165, 26.3+147 U/L= YEY, 194
a9 AST &4 Alg A, 5o 2z 278460, 305+6.8

, HESE

ULE tehd, $249 gol7t 9aS

- gETe @Y F AT FEE AY A, Fo 27 05201 06402 mg/dLE ek,
FH Aol AQor], WELRTY A% AW A, Fol 47 05:02 06403 meg/dL
2 e, 9149 ol 7t S

- Yz @4 aR vEE AY A, Fol 247 41208, 45:02 g/dL® HERY, folF
ol Aolzt glom, WELRI A$ AW/ A, Fol 2z 44207, 4701 g/dLE
CEERE, fel M9l el QRS wekA BARESEY 3% HAE W /% AE
of GFE WAA Berowl, 7k J5el WP LAl e AOE ARE,
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Table 6-5. @74 AST, ALT 84 2 F 2F4, 477 5=

Control group Fermented beverage group
Parameters
Pre Post Difference Pre Post Difference
ALT 9704188 9624160 17453 %67:91  285+133 18469
(U/L)
AST + + + + + +
(U/L) 277+165 26.3+14.7 -1.3+6.3 27.8+6.0 305+6.8 2.719.2
Total
bilirubin 0.5+0.1 0.6x0.2 0.1+0.2 05+0.2 0.620.3 0.2+0.3
(mg/dL)
Albumin 1408 45402 0409 44:07  47+01 0.3+0.7
(g/dL)
Fa3h 53}

Z 9 %ﬂ % TBARS iE‘C Alg A $o Zhzb 1914067, 2.06£0.84 nmol/mL=Z YE}F
ol Al tgsavwe % TBARS T%+& Ag Hdd 1.7320.45
nmol/mLO] o, ]n T5 Fo| FYAo® FHAsto 145+073 nmol/mL=Z eSS
T in vivoel A it a2t 9E ow UEute

H

2y 7} 2, 31i0 39, 2504035 pmol/L& }E}%E
o Z+7Z} 2524053, 2691045 pmol/L= 4}

%. ‘?—i 5279 glutathione ¥%+= Ald A, &
Bl e. tixaty HEega 2% glutathione %E% /\] A7 A, Foll Fe Al Aol
7F A=

- glxz2Te ¥4 SOD &4 Ag7|zF A, Fo Z+zb 1.19+0.39, 1.07+0.34 U/g protein®
=2 E 02+0.22, 1.13+£0.28 U/g proteino. = YEFSL S
catalase A2 tx79 A9 ZHzF 193+29, 201431 U/mg protein & =

S ZrZF 197126, 200428 U/mg protein &= U EFSS. A3 7]
} GSH-Px &4 dx=v9 45 77 39+48 31.8+57 U/mg protemgi
Z+7y 31.3+43 294481 U/mg protein&. = YEMSES. &+

o
o
30
o
s
i
- FD‘,
dlo
A
M
1o
o
o 1
)
)
—_
o
NS}
+

I} HEeea EF g% SOD, catalase, GSH-Px Aol A&7|7F A, Fo %9]29,9_]
zhol7F gl Aoz yehy, A dagse] AT dtst a4 Ao e Fo4<
IS A G Ao Algd
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Table 6-6. @34 TBARS% glutathione 5% ¥ 3413t 844 &4

Control group Fermented beverage group
Parameters
Pre Post Difference Pre Post Difference
TBARS 1 91h067 2066084 0162045 1732045 1452073  -028+050"
(nmol/mL)
GSH
231+0.39 250+0.35 0191059 2524053 2691045 017+0.33
(umol/L)
SOD
. 1.19+0.39 1.07+0.34 -0.12+0.45 1.02+0.22 1.13+0.28 011+0.36
(U/g protein)
CAT
(Unmg 193+29 201+31 3+26 197426 200428 12+19
protein)
GSH-Px
Umg 33.9+4.8 31857 -21+76 31.3+4.3 204481 -19499
protein)

O
o
o2
ol\

% o

lo, N

j=)
S
\
oy

TV T I W T w A
BN
ST}
1o

% FEE A A, Fol Z47F 94429, 9.9+2.6 ng/mLE UEY,
i}ol t ‘Si%’i%. g o gt g% Adponectin T+ AlE Ao 86+2.7
3 TR Fo 92440 ng/mLE Tl AES YEIA oY, /F94<Q1 Ao

T
oA e R fFaste] 11.2 /mLfE UrE}Mu(p<O 05).
TE=E AE A, F 7—.‘7—. 27426, 31424 mg/L= YEY, 9
G2 hs-CRP % s&=t Alg Aol 22+26 mg/L, AN ¥
ste] 1.4+2.1 mg/LE YESE(p<0.05). webA, dAtS S
« IE verde], Qled A

ol\
fol
_\;

Table 6-7. 8% Adiponectin, TNF-a ¥ hs-CRP &%

Parameters

Control group Fermented beverage group
Pre Post Difference Pre Post Difference

Adiponectin

(ng/mL)
TNF-a
(pg/mL)

hs-CRP
(mg/L)

9.4+2.9 9.9+2.6 0.5£2.9 8.6+2.7 9.244.0 06144

12529 13.3£36 0.8+24 13.3£3.2 11.2+2.0 22428

2726 3.1+24 0.3£1.3 2.2%2.6 14+2.1 -0.8+1.1"°
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5. AT AT B4AE

| FEWNF | D-07

O F7Fd+ % el e &8 A

- 2 Aol e A RESEES 400 ol &R At SlojM HAIZETVF w2 AL
2 UEsE. wEb Al gdge] st e AR A ¢ e A
58 el Had 2 Ay AdyE vEor Hadxe 94 ARG flo]l AT
T e FAF2Y 2AE Emeta dAYE sty A Ao 283 Ao AL
=4,

- A Fae] AR 9% % A 54 FAE fd vZbE 24(HPP) At A
WRlel de gdsis. v &l wEl HPP A= o A 55 WEAA 7
TEE SE g e wEA 24 HPP Al o Fd 54 2 deH 54, A
24 Wt sol dg A5 Fdste] HPP Ad =S FHeta ol Alss sidel A
SA717] 91 A7 ARt AoR Atny

O 7193t 31 wet

- Al ER A dESRe] ANA HREE AHHoR U sk AL
F= A= gt anaEe] Y=g A7 AFoR sstaa o
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