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SUMMARY

1. Selection of physiologicaly active sample from traditional fermented vinegars

» Physicochemical properties of traditional fermented vinegars

In order to select experimental samples, we collected vinegars in commercial markets,
not spirit vinegars but traditional fermented vinegars. We analyzed physiochemical
properties (total acidity, acetic acid concentration, total nitrogen, total amino acid, free
amino acid, total polyphenol, crude polysaccharide) of collected vinegars (6 samples of
domestic vinegars and 5 samples of abroad vinegars) Among them, 4 samples (apple
vinegar, persimmon vinegar, brown rice vinegar, wine vinegar) of domestic vinegars and 2
samples(brown rice vinegar, wine vinegar) of abroad vinegars were selected for the further
studies. The purity of acetic acid of Domestic vinegars are 375% lower than abroad
vinegars’ and the contents of crude polysaccharide of domestic vinegars are higher than

abroad vinegars'.

» Jsolation and chemical properties of the polysaccharide from traditional fermented

vinegars

In order to elucidate the intestinal immune-system modulating activity of traditional
fermented vinegar, 6 kinds of crude polysaccharides (CP) were isolated from traditional
fermented vinegars in domestic or foreign origins, and then their chemical properties and
several immuno-stimulating activities were evaluated. Three kinds of crude polysaccharide
fractions prepared from Korean traditional brown rice vinegar (Korean black vinegar,
KBV-0), Japaness brown rice vinegar (Japanese black vinegar, JBV-0) and Korean
persimmon vinegar (KPV-0) showed higher yields and cytokine producing activities on
macrophages than other traditional fermented vinegars. Both KBV-0 and JBV-0 had a
similar sugar composition (mannose and glucose), but not similar contents of them. KPV-0

was obtained as a higher arabinose and rhamnose contents than KBV-0 or JBV-0.

2. Isolation method of functional ingredients from traditional fermented vinegars

In order to scrutinize of functional ingredients in vinegars, sample was extracted
through this steps. Each sample, which was Korean persimmon vinegar and Korean brown
rice vinegar, was extracted for 24h under room temperature by using 75% of ethanol then
took only precipitation, it made solid substance by using evaporator and freezing dryer.
Total protein of brown rice vinegar concentrate is 7 times higher than persimmon vinegar
concentrate’s, total protein of brown rice vinegar concentrate is 172, and total protein of

persimmon vinegar concentrate is 2.4%. Total amino acid of brown rice vinegar concentrate
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is 9 times higher than persimmon vinegar concentrate’s. The 2 types of vinegar contain
citric acid, lactic acid, pyroglutamic acid. Particularly, the brown rice vinegar has bound
form of ferulic acid and the concentration is 47.5ug/g.

The reactive oxygen species is known as main cause of aging and some kind of diseases
in human body. So that reasons, we had test the effect of anti-oxidant activity of Korean
brown rice vinegar and Korean persimmon vinegar into ethanol-treated hepatic cells. In
this research, Korean brown rice vinegar and Korean persimmon vinegar are verified that
has anti-oxidant activity. The superoxide dismutase 1s slightly increased in damaged

hepatic cells.

3. Estimation for intestinal immue-modulating activity of traditional fermented

vinegars

= Flucidation of active modes of intestinal immue-modulating polysaccharides from
traditional fermented vinegars (in vitro)

Various immuno-stimulating activities of KBV-0, KPV-0 and JBV-0 were estimated.
Anti-complementary  activities of KBV-0, KPV-0 and JBV-0 were increased
dose—-dependently but KBV-0 and KPV-0 showed higher anti-complement activity (62 and
65% of DIW control) than JBV-0 at 1,000 pg/mL. Results obtained by crossed
immunoelectrophoresis using anti-human C3 and anti-complementary activity in the absence
of Ca'" ion suggested complement activation by KPV-0 is wia both classical and alternative
pathways. In an in witro cytotoxicity analysis, KBV-0, KPV-0 and JBV-0 did not affect
the growth of peritoneal macrophages, RAW 264.7 cells and Caco-2 cells. KBV-0, KPV-0
and JBV-0 significantly augmented the production of nitric oxide (NO), IL-6, IL-12 and
TNF-a in a dose dependent manner as well as their mRNA expressions. However the
activity of KPV-0 was the most potent in the tested polysaccharides. In order to assess
phagocytosis activity, the effects of vinegar polysaccharides on mRNA expression of Fc
receptor II (FcRII) was also determined by PCR products. Only KPV-0 showed enhanced
expression of mRNA expression for FcRII by dose dependent manner whereas KBV-0 and
JBV-0 did not affect the FcRII expression. In an in wtro assay for intestinal immune
modulating activity, KBV-0, KPV-0 and JBV-0 augmented bone marrow cell proliferation
through Peyer’'s patch and the production of IgA and TGF-8 by Peyer’s patch cells in a

dose—-dependent manner. However the activity of KPV-0 was more potent.

= Purification of intestinal immue-modulating polysaccharides from traditional
fermented vinegars and their chemical and structural characterization
On the other hands, to identify and characterize the immunomodulating ingredient of
KBV-0 and KPV-0, they were further fractionated by Sephadex G-75 gel (filtration
chromatography. Three polysaccharide fractions (KBV-I, II and III) with different MWs
were obtained from the crude polysacchride (KBV-0), and KPV-I, II and III were from
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KPV-0. The high molecular weight polysaccharide fraction, KBV-1 was estimated as 60
kDa of MW and it mainly consisted of neutral sugar (96.9%) such as mannose (58.4%),
galactose (12.1%) and Glc (13.3%). KPV-1 was estimated as 60 kDa polysaccharide that
consisted of neutral sugar (85.4%) such as arabinose (31.7%), mannose (19.6%) and
galactose (15.2%), and uronic acid (14.6%). KBV-1 and KPV-I were reacted with £
—glucosyl Yariv reagent, suggesting the presence of an arabino—[(-3,6-galactan moiety. All
of the purified fractions did not affect the growth of peritoneal macrophages from Balb/c
mice, RAW 2747 murine macrophage cell lines or Caco—2 human epithelial colorectal cell
lines. KPV-I showed a significantly higher production of NO and various cytokines such as
IL-6, IL-12 and TNF-a from peritoneal macrophage of Balb/c mice than other fractions.
Methylation analysis indicated that KBV-1 comprised 25 different glycosyl linkages and
it existed as the mixture composed of three different polysaccharides such as mannan
(60%), rhamnogalacturonan I (RG-I, 30%) and glucan (10%). A mannan residue in KBV-I
contained several characteristic mannopyranosyl linkages such as terminal-, 2- and
2,6-linked Manp, suggesting mannan originated from the cell walls of yeasts. A RG-I
residue in KBV-I was composed of rhamnogalacturonan core substituted with neutral
carbohydrate side chains such as arabinan, galactan and arabinogalactans and related
oligosaccharides. It supposed that the potent immuno-stimulating activity of KBV-I may be
due to the mannan from yeast cell walls and RG-I from the pectin of brown rices which
was released during fermentation process. On the other hand, KPV-I contained 21 different
glycosyl linkages, suggessing the mixture composed of three different polysaccharides such
as rhamnogalacturonan RG-I (70%), mannan (20%), and glucan (10%). A RG-I residue in
KPV-I comprised several glycosidic linkages such as 5-linked Araf 3-linked Galp and
2,4-Rhap, being characteristic glycosidic linkages in RG-I region of pectin. A mannan
residue in KPV-1 contained several characteristic mannopyranosyl linkages such as
terminal-, 2- and 2,6-linked Manp, expecting mannan originated from yeast cell wall. It
also supposed that the potent activity of KPV-I may be mainly due to the yeast mannan

and persimmom RG-I.

» Establishment of standard component sugars and specifications of intestinal

immune-modulating polysaccharide

In component sugar analysis, KBV-0 included 62.9% total sugar contents by dry mass
mainly consisted of Glc and Man (36.6 and 13.7%) in addition to small amout of Gal, Xyl
and Ara (5.2, 3.8 and 2.9%). KPV-0 contained similar total sugar contents (61.5% of dry
mass) with KBV-0, but different composition such as Man, Ara, Gal, Glc, Xyl and Rha
(156, 125, 104, 9.9, 6.3 and 6.2%, respectively). As these results, we suggest that
immunostimulating polysaccharides, KBV-0 should contain mannose over 10%, and KPV-0
should contain arabinose over 9.0%6 as each marker compound to be possible to use as

functional material for the intestinal immune enhancement.
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= Estimation of intestinal immune-modulating activity by oral administration of the
polysaccharides from traditional fermented vinegars (in vivo)

To investigate the in wivo effects of polysaccharides isolated from traditional fermented
vinegars on the intestinal immune system modulating activity, KBV-0 and KPV-0 were
administered orally into the mice of each four experimental groups (0, 50, 500 and 5,000 n
g/mouse/day, 20 days). In this results, oral administration of KBV-0 and KPV-0 induced
the increased production of not only IgA but also various cytokines (IL-6, GM-CSF and
TGF-B) by Peyer’s patch cells, in a dose dependent manner. Also, the groups fed with
KBV-0 and KPV-0 markedly increased the IgA production into intestinal fluids and feces.
However, oral administration of KPV-0 was more effective at the same dosages than that
of KBV-0. On the other hand, IL-6 and GM-CSF secretion in serum did not show
significant increase in the groups fed with KBV-0 and KPV-0 in comparison with negative
control (NC, water administrated group). Above data lead us conclude that Korean
traeitional vinegars contains select polysaccharides in addition to seasoning components, and
these polysaccharides appear to provide intestinal immune-stimulating activities beneficial to

human health.

4. Estimation of intestinal immune function of traditional fermented vinegars in IBD
models (in vivo)

To evaluate the efficacy of persimmon vinegar (PV) and unpolished rice vinegar (UV)
on gut immune system in DSS-induced colitis mouse model, forty male C57BL6 mice were
randomized into five groups; DSS control (DSS), DSS + PV concentrate 200 mg/kgBW
(DPL), DSS + PV concentrate 400 mg/kgBW (DPH), DSS + UV concentrate 200 mg/kgBW
(DUL), DSS + UV concentrate 400 mg/kgBW (DUH). Test materials were orally
administered for 23 days and DSS was administered for 9 days after 2 weeks of starting
the administration of test materials. DAI tends to be decreased in DPL group. Colonic
pathological score was significantly decreased in DPH group compared with DSS group.
Inflammation, cell death and regeneration score also showed significant effect in DPH
group. mRNA expressions of IL-13 TNF-a and IL-6 were evaluated using gqPCR and
TNF-a tended to be decreased in DPL group compared with DSS group. Taken together,
present findings suggest that PV concentrate had a regulatory effect on gut immune

system by decreasing inflammatory cytokine expression.

5. Estimation of liver-protective effects of traditional fermented vinegars (in vivo)
To evaluate the efficacy of persimmon vinegar (PV) and its fractions on hepatic

immune response and alcohol metabolism in chronically alcohol administered rats, forty

male Wistar rats were randomized into five groups; normal control (NC), ethanol control

(EC), ethanol + PV (PT), ethanol + insoluble PV fraction (PI), and ethanol + soluble
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fraction of PV (PS). After four weeks, increases in hepatic mRNA expressions of IL-18,
IL-12B, TLR-4 and COX-2 were significantly dampened in PV, PT, and PS groups
compared to ET. Histological observation also revealed effects of PV, PT, and PI on
ethanol-induced mild steatosis compared to the ET group. CYPZ2E]1 protein expression was
significantly suppressed only in the PT group compared to the EC group. Taken together,
present findings suggest that PV and its fractions had a hepatoprotective effect on
ethanol-induced inflammation and oxidative stress via regulation of alcohol metabolism and

anti-inflammatory response system.
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& ¥ o] short-chain fatty acids(SCFAs)
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A1 A,

1. 2% A& Screening

<]

bol A% Al Azt s

)

$54E dotn] 9

100% = >3

2=
==

7 9

gstlom, siql Al 5

gttt

A

d

A AEY BF

Table 1.

o
i%
F (N | MBI E || E[E|E|E M
do | M| |B ||| ®| BB
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K ||| ||| ||
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2. Screening Al E 24
7F. A% 2 acetic acid & F 4 A
A zxol A4S dolE 7] 9ste] 0.1M NaOHE AF&3}e] titration method oz ZFA4HS

SAstF o, olo xA4ke £EE &RIst7] 918 acetic acid¥ %S Roche jit:(from Germany)
«] acetic acid kitS AFg&3sle] A& sttt A= acetic acid & 41 A3 Ui AlE

| 19 FujAZER T} acetic acid 9 %E% °F 375% 7l ©re Ao R =EHFHAL} o= o
WA Al Fo+= acetic acid 9 719 #7]4H(citric acid, lactic acid, malic acid)®] 3=o] ¢
wol 3ty Ho=w FFT 5 Ut}

k=] A F FAE (%) | Acetic acid (%) | Acetic acid &%(%)
AL 3F2] 2 5.22 2.1 40.2
A=A 4.93 1.87 379
oFl A %= 6.25 2.2 35.2
St
A 2 A 4.65 1.9 40.8
)2 B 6.06 3.15 51.9
2 %B 4.26 1.87 439
Ao A 2 A (vFA]A) 5.19 2.83 54.5
A A =B (F}aA] v} 4.47 2.28 51
oI E A
Hu| 2 x=C (FFF-o]t}) 453 2.43 53.6
Hu| A =D (F22) 4.67 24 514
d =4k 2}l 21 % (Aspall) 6.15 3.4 55.2

2 % 9] Total Nitrogen = 2 AU F57F &olstiA Ay 42 &7 opn =4tk
S #4359 t) Total Nitrogen< Kjeldahl® &2 A &s}d a1, ofv] Ak £2412 Biochrom ©}v]
A EA VIS ARRSEe] 4 sklth 24 A sliAl Az Ae EE A ol dAe]
ofmlAbstE HalE AL IRk, dvlE 952 g Ax7F vgE A xEd & TN %
ofu| =ik FheFol = Al YERR
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Table 3. 2% TN ¥ olujx=2t £ A3

A2HA A F TN (%) Foln =4k (%) | FrElolr =4t (%)
A2 2 0.012 0.04 0.04
A=A 0.038 0.14 0.14
ool % 0.038 0.17 0.1
ERb
& u) A=A 0.15 0.66 0.28
w2 =B 0.06 0.24 0.12
7+ =B 0.035 - -
HAu A A (nFFAA) 0.17 - -
HAu| A 2B (FF2 A=} 0.134 - -
Q] H.A}
o)A %C (F}Fo|t}) 0.144 - -
Hu| A 2D (F22) 0.125 - -
o = Ak 9}l 4 = (Aspall) 0.022 - -

Algof sl &4kst &2 <1 Polyphenol ¥#-S BioGamma (from Italy) kits ©]-83to] 4
2o, 1 A E &9l crude polysaccharide: HoSO4E AF£3o] titration method® =
Atk 4 2y Uik A xe] 49 Wy &4 EAZ oA = crude polysaccharide?]

2]
= As #@sn Al xE vE A x5 Hvlaske]  polyphenol ¥t
polysaccharide 8% ZF A Jehygon wmal ool zel Al dn] A x| A
polysaccharide & o] F=e] A A =A eyt
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Table 4. 2] % 2] Total polyphenol, Total polysaccharide &% &4

YALA] A& Total polyphenol (g/L) | Total polysaccharide (%)
AP 2 0.044 0.18
A xA 0.161 1.19
oFQl A % 0.423 31.5
EmtIENs
A 2] A 0.347 16.26
]2 2B 0.19 5.3
2 %=B 0.438 3.05
v A A (vFFA]A) 0.745 05
dAn| 2 2B (FFaLA v} 0.523 0.44
o Bk
HAul A %C (FFF-o|t}) 0.705 0.59
HAul A 2D (F22~) 0.536 0.24
=4k 2}l A % (Aspall) 0.543 0.45

F(EURL AbA %, AL A EB, FURE AU EA, S skl QR AulE
CERE T IR TIEESE T
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N

7ol AFAzE 217 5 BEHFe] 2 % AW ARS AARD o M B3 (v/v%)
=]
=

[e) - =
o] 95% EtOH= #H7tsto] shit whxsh = 4472(6,000 rpm, 30 min, 4°C)ste] HAES
f &3 =

AT o] F ZH7e] HHAEELS THTA AL o dialysis tubing (MW cut off 12,000,
Sigma)& ©]&3le 2~3d47F F4& st o A7 ZE(FreeZone 12 Liter, Labconco Co.,

Kansas city, KS, USA)sto] U] A5 Ha4zx 209 65 £235H%
Y. VA E 4

U 9 HE Hx=2RYH B3 =
phenol-sulfuric acid Ho®, AT
m-hydroxybiphenyl H o2 Wzl a2 povine albumins ¥(+= 2= 39 Bradford ¥
S 2 TBA-positive material®] &2 2-keto-3-deoxy—D-marno-octulosonic acid (KDO)E #Z &2
2 3}o] thiobarbituric acid o2, Zt7} A #4383t

g 629 =AY FS galactoseE: HFEEE 3§50
) XX

D-galacturonic acide& X222 3}

e
1

oall®

ot Jhede $ 7 49 e alditol
g A2E 2 M TFA (trifluoroacetic
%, 1 mLe 1 M NH:OH &<l &3j3}e]
Acetic acidE A% 7lste] & NaBHL.E Al AT +,
ozM HFog 7FeF acetic acidE A AT 2k FA ol
o] & z}zte] alditol> 1 mLe| acetic anhydrideZ 7}3}¢]
alditol acetate® H2AZ o™ o] & chloroform/H:0 2% & i

= x5 2% acetonedl] &3fste] GC £48 AR A

o

TG 42 Albersheim 5
acetate= FE=A 38t GCE O]
acid) =°lAl 121°C, 1.5t
10 mg®] NaBHj = 4A]7F
methanol & 7F3t™ W&
e alditolZ A3
121°Cell Al 30+ &<t
Az st F=5ka,
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ol

OO
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32
¥ O

A

Ef&i‘
£

&3FA k. Alditol acetate =42l GC+A =7 Table 13 7o, ZF 4432 mole%+
ZF F=Ao] peak® A, Ex% 2 FIDo] 3t molecular response factorES 2Z}z} 4b&3slo] A

}1\_]’01'/\/\‘:}.
2k, HPLCOl 93 AA e EAF &H

U HAE AxRREH B2ys 2ol 629 2% ZAHS 93] Superdex ™ 200 GL
(GE Healthcare Bio-Sciences, Piscataway, NJ, USA)S ©o]&3}o] Table 5o A ZHo=R
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HPLC (High performance liquid chromatography)S %3] #4353t Exwk =4 A] o] &4
¥ 5292 pullulan series (P-200, 100, 50, 20 % 10)

it = o]&3le] Z}7}9] retention timeS T
@ ¥, 7 BAwel Ud Kav g2 AEste] de BEIHORRE Aste] PR A4
a9k,
Ve - Vo Vt : total volume
Kav = ——— Vo : void volume
Vt - Vo

Ve : ellution volume of sample

Table 5. Analytical conditions of HPLC for the determination of molecular weight of
polysaccharides

Pump SP-930D (YOUNG-LIN Co. Ltd., Korea)
Detector Refractive index (356-LC, Varian, USA)
Superdex™ 200 GL (GE Healthcare
Column
Bio—-Sciences, Piscataway, NJ, USA)
Column size 10 x 306 mm
Column temp. 25°C
Flow rate 0.5 mL/min
Eluent 50 mM ammonium formate buffer (pH 5.5)
Injection vol. 20 uL
Autochro data module
Integrator

(Young-Lin Co. Ltd., Korea)

"}, B-Glucosyl Yariv reagentZ ©]&3F arabino-B-3,6-galactan (type-I11)o] A &< A
A=

Arabino-3-3,6-galactan®] &A1& $gklsl”] 938 B-glucosyl Yariv reagent (Biosupplies,
Parkville, Australia)¢}te] HH-g-4 745# Holst¢} Clarke®] ®ol we} single radical & 34k
Moz ZA43A. =, B-Glucosyl Yariv reagent 10 pg/mLE &3 0.15 M NaCl agarose

ZAsta A7 25 mme wellg WHEo] FEHE 3A3 554 gum arabic¥ A
s F

T E el A 25 °Cell Al 154

o
o

I=]

3

5 ugs IS SAE wellel 47 FYstsion, o] P

FAZAANA gL AEE F2A RS WESHe] arabino-B-3,6-galactan®] & A
FiE #AFs AT AlE9 B-glucosyl Yariv reagent9}o] WA A H HAFe WS
Artate] 45 vlastkglch

dl AEuE @ Apo] EvFe

o
Iy
o2l

HoagA =S 93 murine macrophage cell line¢l RAW 264.7 Al¥%& 10% fetal
bovine serum (FBS)¢} 100 U/mL9 penicillin, 100 pg/mLe] streptomycin % 125 ng/mL2]
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fungizone¥} amphotericin BE 33t minimun essential medium (MEM)E& A}-&3lo] 37C,
5% CO; wl¥71olA 2732 7hA o= Austda wjkatadrt. o]F 25x10° cells/mL ZA#
RAW 264.7 A3 100 pL< flat-bottomed 96-well microplate®] &3 ¥, 10% FBS/MEM Hj
Aol &gt 24d A5 E 161,000 pg/mLe %7t HEs A% 3|45t Ax7F wjYH
well plateel] 100 L& FH7Fsto] 24A13Hs9t wlgstdth. i T5 F 900 rpm, 4°ColA] 5&
oA E st AlEwg AEAs Fgstil Al ol =% cytokined] FEE
sandwich ELISA set (BD biosciences Co., Ltd, San Diego, CA, USA)®] introduction
manual®] °]3f 43} Th
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2. A+AH

7 Ze AF Ax2RE 203YEe £

AEAEAZ 6%, £ % 4% [F) Al Az, T 9k A, S An) A4z,
Sl A z]E 29 ABHn ot A% waAz 2% (99 Az, QB A6 420tn
Ak E2)1e Fskel 4@ ALg s

239 650 ABAzE 474 5

saste] 24 2 FwMg RS AASD 4u 2
=
=

(v/v)e] 95% cthanol& 7hate] BRe AN ¥ 54 2 5AA%E Aot 2ohd L 6
2o zANAT [FU A ZKAV-0), Sl k1A ZKWV-0), F @14 2(KBV-0),
S 7+ 2 (KPV-0), 93 24914 2 (UWV-0), 22 &v] 2 Z(BV-0)1(Fig. 1).

7zt

ES
A g Hxod EAste 2udS I3 2y, S 9z FH 2ud
KWV-09] &°] 045%= 714 =skor, ol A2z f3 Z=vd APV-0& 0.02%= 7}
T e &S et (Table 6).

Traditional fermented vinegars

«— 5 volumes of concentration
+ 80% EtOH precipitation

« Centrifugation

Supernatant Precipitation

«— Resoluted in small volume of water
<« Dialysis

«— Concentration

«— Lyophilizaation

KBV-0 JBV-0 KAV-0 KPV-0 KWV-0 UWV-0

Crude polysaccharides

Fig. 1. Isolation of crude polysaccharides from six different traditional vinegars.
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65 dedx Fd 2uEE o vt seEds 4 A9, = H% AR 2 e
zrd KAV-0, =l dnax f8 2vhd KBV-0, ¥ dvAx fd = JBV-0, =i

oA = F 2vd KWV-0= EF sAEo] 87.0% oldo= 45 9 91 H, =Lk
A Z e 20d KPV-09F 9= o1 %= fF#3 2udd UWV-0= $4%F oF 78.0%, A4

21.0%% Bl=ebAl A Ay I 7 2ol AlRdd= @ Ee dnbdow 2
| 55 9 $EEA @HAEE TBA-positive material (KDO)&= 659 AlRoA EF
SHr= o] A e Skth(Table 6).

Table 6. Chemical properties of crude polysaccharides from six different traditional
vinegars

AAAESD S4NESUD S0MNE S S0iAE SR 2!"' I(‘-_'.‘ll) !ZI"“ It‘&i‘)
KAV-D Ko KBV JBV-D

Yield 0.23g(0.02%) 0.62g(0.08%) 0.96g (0.1%) 0.59(0.07%)  4.18g(0.45%) 0.44q (0.04%)
Chemical properties (%)
Neutral sugar 89.0=26 78.4=11 87.6=25 922=24 87.9=05 78.9=07
Uronic acid 11.0=0.5 216=51 124=04 78=04 121=01 211=03

KDO-liked material - - - R

Protein -

Sugar component (Mole%)
Rhamnose 129=04 248=03 22=01 62=03 6.1=02 132=03
Fucose 0.1=00 1.3=00 04=00 01=0.0 0.3=00 1.5=00
Arabinose 132=01 18.6=02 55=02 13.0=04 86=02 158=02
Xylose 08=01 1.4=01 6.2=0.3 17.2=04 04=00 1.3=05
Mannose 351=37 92=01 231=01 286=05 104=02 280=03
Galactose 125=50 13.1=02 98=01 97=0.3 48=041 159=03
Glucose 138=09 10.1=02 401=04 174=06 56.9=06 32=01
GalA+GIcA 11.0=05 216=51 124=04 78=04 121=01 21.1=03

652 wule ds %5‘__{ Az w4 2ud dEE9 7A4Y £4S alditol acetate 2
2 A3 23 (Table 6 % g Z2od KAV-0, U] 722 % 79
g KPV-0, 9=t 9}?_] 1% 3 209 UWV-0+= & rhamnose, arabinose, mannose %
galactose® T2 JA%tal o, 53 dE dAnAx {3 Fzud JBV-0E mannose
28.6%, xylose 17.2%, arabinose 13.0% & =< H&Z 3ot Qo] g A% Fdl 2093
bE 24 YeErd AT

£3], I dvdzx fE 2gd KBV-09 = el x fE z2ud KWV-0+=
glucose® Zt7F 40.1%, 56.9%% =2 Hl&=2 st AT o= =dl dAvjdx F =T
g KBV-02] A%, s < v|AEo] AAist= amylased] 2] Fal %A 2 limit dextrin©]
2 HEE EATS AR eH, S 9l 2 fE 2ohd KWV-0= Als e g
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A Fo] H7lE Ho] FARAH F BEYH R & glucoseR EAE 7t Ao] o AE ST

MTHLE (2 ; HOIAE (G ) SHUNE (L)
KAV-0 # KBV-0 $ KWV-0

Rramnose

T

| —— e

rxwwe

e —Tw e
Train
Gucose

E

-

FPucoseinoss

e Arabinose

L lose

¥

N
;nrrm
t—— Aabinose

Holose

|

| -
— Galactose

B TAZE (JU) HO|AE (28) 4= ()
b £ " KPV-0 8 JBV-0 % UWV-0
i § 8 &
5 e g %
k o 1
¥y 2 3 : 5 3
ég 2 3 ’
F I 3
|- ‘ Fenl s N J

Fig. 2. GC chromatograms of component sugar of six crude polysaccharides isolated
from traditional vinegars.

. amaz@Ew | sojuz @y || ' EESET)
= KAV-0 o KBV-0 ' Kwv-0

- ichin lowll = Rich in low MW

;:V P?S " PIS (glucose?)
) o \_/ ‘“!
o o omazaw = oz | o Aoz (23)
o | KPV-0 =i JBV-0 ¥ UWv-0
d

Fig. 3. Elution patterns of six crude polysaccharides isolated from traditional
vinegars on size-exclusion HPLC. HPLC equipped with Superdex 75 GL column.

ot 659 Y FEL 50 mM ammonium formate (pH 55)% %3 3t%
GL columnE ©o]&ste] HPLCE st dA 4 thde] Azl we Fxs ##3 43
Fig. 3¢ chromatogramoll A ¢} o] =t Alzba % f2 Zuhd KAV-09F 9¥ dnjdx {3
ZD}DP IBV-0S] B, ke Agel vd wid chdng F P4R4E ghsn s
T Tl dAn Az %31 o KBV-0¢F d] 142 f8 2obd KWV-0& Table. 69
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749 AFNA glucoses T skl A=, Fig. 30 e vRefp o] B Al 5ol H]
3 LA Fo] Aol AR thdo] oEF HEHU oW o]= oligod HE limit dextrin & E 2]

A2} glucane] Ha g Foll 2zl &3 =ATS FH4 34
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o] 2 M| 32 (Macrophage)«= Alitolyt o] B S &2 AAS= HAHAA ofe] 7HA cytokine
S WHste] WAAdS e, el o 4890l FFAA ATE ste AEEA,
FAA A S "z v 5olA gzl fAEtH, FEAE M= A A A
S YERAT B3 TLR(toll-like receptor)ol HF$-3li= &2 (LPS &2 3 91E)S macrophages
A stato] TAHIES B AlEe F2], 2+ 285 g ti2Axe &4, vAds gl dg
Wo] 5o 22 WukS-S 2HES 4= 9= IL-1, IL-6, IL-10, IL-12 2 TNF-a¢} 28 cytokine

S Asbsita g8 A Q)

IL-1, IL-6 ¥ TNF-a= macrophage®] old] HFX%+= thEA <2 cytokinel @ A7 ol

Sl AoA FFAA TS st AT oA I o] TUHEE AR dEA

A S, ¥

I B om TNF-ax= SAGAE gt Ax54d3 & nfo]y 2= 2ol i, 54
9 abgd AS A3l A dojys o 7HA] ARG E Q3 98-S v dE A ATt

ZTUe] dE wE Ax FH o AR AHAQ A=l 98 macrophage®] cytokine A
S in vitrool A A4S A, d dndx fFd 2ud KBV-09F gulat A x fE =
g9 KPV-0+ BEF 5% o&EH o=z [L-69 IS X9 om, Algsrd & Aikat=
pattern 3 F Al57F fAFE S 1S tH(Fig. 4). 53] = AFA = FEd 2ud KAV-0

AFE FAEES FEg IL-69 A F=gdAdS vERU A

2500
—@— KBV-0
- —O— JBV-0
- —w— KPV-0
g 2000 —A— KAV-0
=] —— KWV-0
2
©
1 1500 |
[T
o
c
.2 1000 f
=
o
>
o
2
a 500t
0 | ) T
NCPC 1.6 8 40 200 1000

Concentration of sample (ng/mL)

Fig. 4. Effect of crude polysaccharides from traditional vinegars on the production
of cytokine(IL-6) by peritoneal murine macrophages.

wh, ) Skl A x fel g KWV-0sh 95 sheldx fe &g UWV-0: the 4
Fo AR va JiH Byl WS wgkor], 53 9T GA4E fd 2o UWV-0E
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1. 9799
7}. NPLC
Xd% g x T 37HA AZEQl oAk dvj ) dEA dnja x L a7 xe] 7]
A AR profiling 2 #I¥WHS 37 %’43@4 2% AEE methanol®2 %3+ £ jon
exchange chromatography cloumneS %%3 NPLCE o]&3lo] EX3on, #24 =HHe

Fig. 59} 2t}

ZAE, FUA SHOIAE, QR

ok
8
1=
L2

o
\L Extracted using 100 % methanol

Methanol soluble contents

Fractionation with ion exchange column chromatography using NPLC

Amino acid/ peptide Polysaccharides

(1% Ninhydrin2 0| 2%} (| =-g4t2 0| 83
Ottt £ A1) ST 2oy
Organic acid

Natural compounds
Fractionation with Hvdrophobic Interaction Chromatography using NPLC

!

Fraction 1 Fraction 2

Fig. 5. 359 4 x% AZ E3 ¥49 process

ABAEA2 F FUA 242 2 U Azl 754 Are] 2oE g5k o
Be AAEe A8ste] RIS UAse] 74 AEEE 3 AES Az F 67H4 9
4% UPLC-QTOF-MSE ol &3to] 323 B2 44 ¥ JFaqc

2) 71 dE AA 2 dF 22 &H
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e
Z A AOACY] F3s AE B9 93l 717 B3
ATh =WAE A E H Sl dAnj A xe] E9o] mEA %9 Total Nitrogen 33 % AW
E2=7l golawA AEsy EAz Iy ofnnAlS BAEAT olm A REe
Biochrom ©}1]:=AF BA1 712 A} &3)o] FA84 0

g A x9 7 AREZDQ] 8 2 A2&F ferulic acid® &4
1) Free-ferulic acid & <& 9% A 52 AAT

£2 100% MeOHZ ol §3to] 30 %% ¥ FAA% 0] 25 20| A1§ 3

(&)
1>
o\
e

@ 2g° TA1 % AES 2M NaOH 10mle F7bshe] 30T, 1841 F<t #afatalrh.
@ 4,000 rpm for 15 min at 10C =74 A& T & FeHE FA3I .

@ 45 NEs 6M HCIZ 4HgiAzl & pHE 2002 =

® pH =¥ 89 ethyl acetate (1:1,v/v)ZE 5% HHE31o] 000 rpm for 30

=
ES
min at 10CEA AP S, #5715 °ol&dte] §5 F 418U A4d Al
3

o3t
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r
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2) Total ferulic acid A& 93 A 59 AA

D 2g¢) T247% A=S 2M NaOH 10ml& #7Fste] 30C. 18417+ F<t a3}
@ 4,000 rpm for 15 min at 10C 7oA AR & FsHES A
@ HedS 6M HCIZ A3tA715 pHE 2002 243k
@ pHZEAY &A% ethyl acetate (1:1,v/v)E 5 WHE&le] F=3k1 4000 rpm for 30 min
at 10CxAA AR S, w5718 ol &3t &
3

MeOH®| &31A171 & 0.2 ym filterol]l o3 %
vl UPLC-QTOF-MSE o] &3 4 %9 7|8 343t E4 A 2 AF ¥
1) UPLCxHA

LC-MS profiling 23S <335t7] 93te] binary solvent delivery system and an

autosampler. chromatographic separation was carried out on an ACQUITY UPLC BEH CI18
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column (100 x 21 mm, 1.7 gm, 40TC)A2="S 2tE= ACQUITY UPLC system (Waters
Co.,MA, USA)<& AH&ste] 43S Wit

A8 o] AFE3F mobile phase™ 0.1% formic acid in Water as solvent A and 0.1% formic
acid in acetonitrile as solvent B ZZ o]t} E8] 212 gradient elution : 0 min 95% A,
3min 80% A, 5 min 50% A, 75 min 0% A with the flow rate 600 w¢/min°]%lt}. A= 9]

injection volume& 5ul ©] it}
2) MSzZ7A

Az AZ BAS 9sle] Synapt G2 HDMS (Waters Co.,MA, USA)<S o] &3}o] accurate
mass measurement and MS/MS fragmentation analysis= 733ttt ESI mass spectrat™
scanning over the m/z range 100-2,000 27§49l <2J3fA] positive and negative ion
electrospray ionization modeol #] =4 3} %t}

ESI capillary voltage™= 3.0 Kv and 2.5 kvo|lt}. electrospray source and desolvation
gas? ==& 47 120 T<F 400 TStk Independent reference lock-mass ions®= &
Leucine-enkephaline AF83}% 2™ mass accuracy ¢ reproducibilityS ¢34 LackSpray S
o]-&3lo] ZaP3dtt. Collision energy+= energy lamping modeol] A 25 oA 45 V7FA] A A s}

o #43er,
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7h ASRENx 54 g 8 2 4 FA £ profiling

3% 2 %%E Ion exchange chromatography WH(IEX)S &-&3to] #&s 23 Fig. 69 /\1
F2stA] %38tal washing® oA wlE-34 G o3 o

NaCl gradiento] ¢]&] €2 Fo] fal ¥+ #3-& Hydrophobic interaction chromatography
% Q-TOF-MSdH & &-&ate] FaEAES BA8tATh Fig. 7oA 9 o] IEX A3 elA
Z¥ 1 3-S5 Hydrophobic interaction cloumns &-83to] 43 Ay BE fFaAdio] A-dd
FAeHA a1l @R EE A3E HoFAT

Az de FEARE T UIFE AT FEALY Fde F8HME olvdoRE &8
3t A24A AY % 7]¥ Hydrophobic interaction cloumn?l C4ol A Cl18F o= WHAHd e &4
AES ek #Adoel 2983 adrE Ao o3 FE R [EXAA 2 E3o A
g g4 E49 profilingg Q-TOF-MSE o] &3] #2514t}

IEXEZ 8|4 & using ion exchange column

_ 2upar
i EEES
N
2
NE
. HICEA s
0 [A I 2
.. ”",
E VA
{_ 7
i | el
B | FICR
: N - - e
. — S i
cNGA B e NPLC Analysis

Solution A (20mM Bis-Tris buffer, pH 7)

Solution B (1M NaCl with 20mM Bis-Tris buffer, pH 7)
Tun over 25 min, from 95 to 0% A

2 mlmin. 218 and 280 nm

ot
1>
P
"
i
lo
Mo
ic)

Fig. 6. Ion exchange chromatographyE ©] &
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Hydrophobic interaction chromatography —
binding buffer scouting

Rum 01

LLLLEL]
>

~__ammonium sulfate
buffer 1.7M

41,005 ) ikt

EEEEEEEEERE

Cotamn Vohume ~ 5,00 m >

Run 01

000000
>

~sodium sulfate buffer |
20M- |

Cosme Vokume = 5,00 mt >

Fig. 7. Hydrophobic interaction chromatography s ©] &% IEXE & ®g A3

Fig. 6.914 ¢} o] IEXe] 2ol&) 38" AE 35S UPLC-Q-TOF-MSE o]&3le] 243}
o 7zt A ZAME Y chromatography 7} -9 & s Hole S sttt (Fig. 8). &
Aegdd s Ssky] flske] Ui *?_ peak®] AAS MassLynx Z & 13 (WATERS,

UK)®] elemental composition 7]%5& 83t formulas o539, FREHS
www.chemspider.comol Al &3ttt ztzte] $HEAL ChemDraw Z RIS o] 3540
Tz g Mol HYES Aol MS/MSO fragmenaton*] Ab&3dte] AHd FEAES
identifications} % th.

ul

r N auuannz
vl 3 . i

........

g [ g 1 iy WY LT 1 SELF § i
ol I A B A AL AU RS A AR A TR sl N,

Fig. 8. UPLC-Q-TOF-MSE& & &3 2 x AF [EXE Y9 chromatography

Fig. 9.0l ¢} 2ol 37FA] A% MEY &4 HE peak?l Rt=14ie] izt 12 MS



ol A3 181.0503 m/zg YERY }\}\»—D:] elemental compositione 33+ A3} Ex2 C9HIO
45 0.0PPM <Fs=olA E4FAS. =3 Rt=1.44 peak® MS/MS fragmentation analysis <=3}
A3} 181.0498, 163.0396, 135.0445 m/z2] 37FA o] =3%ko] acetic acid®t U x|&fe] 37FA] 2% A
Zo| A EA 5= Rt=1.44 peak acetic acid® FHF &=t

14Mar2013-11 348 (1.443)

100+ 181.0503
Mass | cale. mass | mba | PP | DBE | Fermula | i-FIT
1810501 181.0501 0.0 6.0 55 o HY 04 4864
==
1530400
385.0894
1 L- 1820535 P
- SEEARSL - AR 3:':0 > SRR R

Fig. 9. Rt=1.44 peak?] elemental composition 23}

domestic fermented black vinger 10000pppm j
14Mar2013-11 347 (1 441) QT (1); Cm (344:349) / 2 TOF MS ES-
100- j’ o 1810408 69504
o <
o PI..C:/ .
. |
I -~

|'|/ Ll El

Acetic acid
A
1630396
1350445
a.?.

178.8416
119.0487 07 5

[ 176.8431

160.8417 158 BES3
B 10395 ~ 1720714
107.0490 1170344 1250214 1278710 vopany  eger2 LG | | 1849737 189.0509
0 — - gk L e T i'||'| e r|| miz

405 110 15 120 126 130 135 140 145 160 156 180 166 170 155 180 185 180

Fig. 10. Rt=1.44 peak® MS/MS fragmentation analysis Z 3}

AEG 55 AMESte] AlxE A xoA BRuys Aedd Bd T kst A H o
HaE EZA<Q ferulic acid®] MS#Q! 193.05 m/zE& o]&3ste] XICE F 33t 193.05 m/zzk Rt
e =stskd=tl, Fig. 11014 ¢ o] EF&E4 < ferulic acid®t vl sto] 24 54”]

8 n 2 o A= ferulic acid7t EA13s gl ot il HA 2ol A= %

|
3 HAEHA &t Fsa FAS 9] MS/MS fragmentation analysisE 33} +=1 (F1
g. 11), 1 A3} d¥EA} dnj2] xe} U4t &) oA LA E= Rt=4.06 peak’} A &3] feru
lic acid¥d & 1st 4 Qi
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1AMATFDT 314 Sm (Ma, 2%3) - % .
yol ferulic acid 10ppm 108 ‘{ g -
1=z3"| #. oo
Es 455
324 |I 310 ‘3?2 541 5488
1 4 A 1 1
c L b ) 1 ¥ 1 I 1 LI T ) L Li L 1 L L L] 1 L L] L
0.50 1.00 1.50 2.00 250 3.00 3.50 4.00 4.50 £.00 5.50
14hiary013.13
: IURA A=
100- i
2?6
& 155
131 V5Bes, o 158 523
0 0.54 3,__,,‘,:.‘;-.“-%»-' e, mn..)f 207 3osan *% JI;’H,,.T‘“?_*‘_LL“‘.‘_&E “..;_}:_ 5825
T T Ll T T T L] T L L 1 T i T
0.50 'I.l]ﬂ 4 EI.'I E.IJU l.ﬁu 3.00 3.50 A.Ur] 4.50 _-.Clﬂ 550
1Mar?013-12 Sm (. 2¢3)
- 406 / g
100 B?J—'l UM 0| E
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e e S LI I A amans s At i e
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i 405 _ 455 g
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Fig. 11. Rt=4.06 peak®] XIC chromatography

elemental composition

Mass | Calc. Mass l mDa I PPM I DEE I Formula
193.0501 193.0501 0.0 0.0 6.5 C10 H9 04
1AWiarz073-8 990 (2 D&0) @71 (1); AT {15, Cm (980-7002) 1T TOF IS E 5-
s 183.0501 6358
/0
HLTO, \
OH
HO
=4
1780267
1340386
1490602 TR
1755425
133 0289 i Shles nssa s 1078074 )
i 1110808 1169270 128 0345. Y |1a7g23a 1448820 , || 162 ‘”‘9"53‘1 | B8 a0 paes | e
¥ mfz
ms 10 115 120 125 130 135 140 146 150 156 60 65 170 175 B0 18s 190 185 200

Fig. 12. Rt=4.06 peak®] MS/MS fragmentation analysis 2 3

oF e WS o] 839 phenolic acid & hydrocynamic acid A€ <] ferulic acid ©]<]

]
o] &4k}l A FE A caffeic acid, p-coumaric acid, sinapic acid, vanillic acid, 4-hydroxyben

zoic acid % 3,4-dihydroxybenzoic acidol] thsle] 248 s =d, 2% 359 [EXEIE
Oﬂfﬂ Fig. 137 22 F 87HA 9 dats AxELS 244 o] &3t
x3tete] F 77HAY E-o] EAHASH, AR

A acetic acid 2 AFE4 1=
52

%é‘_ % caffeic acid:= 359 2% A=

_55_



oo e

Caffeic acid

P-Coumaric ac
id

Ferulic acid

Swringic acid
Yanillic aicd

g
hydroxybemnzoi
« acid

2 4
dihydroxybenz

obc acid

Fig. 13. A% 3F 9] [EXEFE A

Gagoshinma bisck vinger 10000000

Retentiomn Formula

timmve(Eal, ma-H1"

TR

2.16 CaH7TO3 1790343
3.25 COHTO3 163.0396
4.0 CIL1OH9 O3 192.0500
4.26 CI11H1105 223.0607
2.56 CHaHSOS5 197.0450
2.24% CEHTOS 167.0345
1.69 CTHEO32 1=27.0240
147 CTHSO4 152.0188

40 o]l &€ F4ds} AnEAR

e Sl ZEAL=
& ra
s I - F-hydroxyphenyljpropionate
1 T
ey l 3 7
rowbtn 4-h
LB M.gdraxyb.nzolc pWE Sinapic acid
J 1ps T34 || | r 674
‘“ | 1.-:0." " |||"" age g A0 |II 487 SaTOIE geg Se7 i 4 s barra
= _ Aua L J\-l .?'l. J ._,". W gy it iy I O W V| e oy T RES g [ | SR b
180 20: ZEa 300 E) ) 45y 500 oo & Do ) 780 750 a
100 142 272
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dlhrdrowb-n U=AMHO| A=
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Y
=] 349 | I ln.-/
ik dnEyben S-hydroxybenzoic BT » . _
Tl A acid ] Sinapic acid
'. Il 150 = | 483 i
L 225 2y il =
|- Y .|[ l. :.I" I 292 a a0 e 5 TP z B T T
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Fig. 14. 3£9 A% IEXE & 3 Ay A&

300

380 a0 oD & 0 =50 & 00

34 2%

L Fan

st 3F 9] Az EFolA 7]E AxdA] ®RidE vt gle AGFEE < Rt=3.72 peake] A&
A=, Al =22 elemental composition 23} 165.0552 m/ze] A= #S YERH A o,
B2 8 CoHpgO3E Y EF a1 www.chemspider.comol Al THEAS A1 MS/MS frag

mentations 83t Al 5+2 4 o] 3-(3-hydroxyphenyl)propionate %!

KN
=

(e}

sttt (Fig. 15).
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domnesc fermensed black vrger 16000pppm | 3-(3-hydroxyphenyl)propionate
g e g 2 "34d=

14T DD

MSMS fragmentation result
18 o5as S p— o, e
;_ﬂm 1eamars || Ter= | wosse 157e e
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Fig. 15. Rt=3.72 peak?] MS/MS fragmentation analysis 4 3}
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Table 8. SH4t A= 3 Avjyx £ &9

B
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MET 0.21 0.13 0.11 0.02 0.01 0.00
ILE 0.30 0.28 0.11 0.09 0.09 0.00
LEU 0.74 0.75 0.29 0.08 0.17 0.04
TYR 0.37 0.28 0.20 0.03 0.06 0.02
PHE 0.40 0.33 0.17 0.05 0.10 0.02
HIS 0.32 0.19 0.49 0.18 0.32 0.16
LYS 0.45 0.04 0.42 0.06 0.03 0.14
ARG 0.24 0.12 0.09 0.15 0.14 0.16
A (%) 9.39 5.83 6.26 1.28 1.81 1.10

Ao ALEE = A= 2APER Y oste] ALk A xolmE | 7} AEo x3H f7])4HE
FE AR T A2 SRE ZRI HEA TRE EEE QW ISR WEATA, £
AbtE O gESSs AR HEEe dAS JHA L Aok B o]y d ERY FAkE o
d HgE oyt st FAEE g E Fite] AAET 3R 2 AEAN EEES 1
A= g g Frlabs £t o, ojd WEE Fote] 1 ZEIYo] tofst
A WstEo] Bgo] 7eAdo]l ol e dRle] HYIE gtk Sulab dnjAx W A R ¥
Exog ¥3y {742 citric acid, acetic aicd, lactic acid, pyroglutamic acid® ZAFE ]
o SRET {7)4E o] =& e {U)AE EA A Hxo] dhlE oA 7]Q1gk ofw| =kl
glutamic acid®] @& =2 A H pyroglutamic acidE €3 EE F7]Ako] 7H21 % B3 Eo A

wortt

Table 9. T4t 42 2 dvjyx E29&9 /714 24 23

vz | Avdx | Anydx | BYx EARa RS FAgI S
59 FEE AHE 59 FEE AXE
(ug/g, (ug/g, (ug/g, (ug/g, (ug/g, (ug/g,
w/W) w/W) w/wW) wW/W) W/W) W/W)
Citric acid 52,498.27 0.00 0.00 78,664.56 83,425.89 36,301.25
Tartaric acid 0.00 0.00 0.00 0.00 0.00 0.00
Malic acid 0.00 0.00 0.00 0.00 0.00 0.00
Succinic acid 0.00 0.00 0.00 0.00 0.00 0.00
Lactic acid 22,065.61 36,853.51 6,952.90 26,936.19 53,044.45 7,305.91
Acetic acid 17,605.49 0.00 0.00 19,741.33 11,589.57 3,067.94
Levulinic acid 0.00 0.00 0.00 0.00 0.00 0.00
Pyroglutamic acid 3,899.87 3,654.92 1,570.67 305.78 564.99 93.79
A 96,069.24 40,508.43 8,523.57 125,647.86 | 148,624.91 96,768.88
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Ay m 7ol Fo PR gYgd AEAL dx5e EFYHlEe 4F< Ferulic acide
Fakst aH7h Holdk o w d#jA Jdom o] Lok ¢F G, dxetolw, n¥Y o &
5 BT f1¢ 22 A4S AsA 2Ey a9 F dAdo] e AoE WEHA on o]
FAF, 1 7 F, BE E9E gE VAL dS AoE ddEr) o AqF thkst &4
S Ho]i= Ferulic acidi= @E HAS AXWA ¢ Zo] @Asle] BHaE= Aaky] = 2] X0
g gREol e Aoz ddEn. &3 EPdE EES AEA dtkst EAE caffeic
acid, p—coumaric acid, sinapic acid S°] HE Aol o83t HHAS Ea ) 84 =422 7}
Ao glo] AW #8 g AA aH oz delx drt. Hydrocinnamic acid#2o] ¥ =4k
52 ksl g8 Fotod oY A VeAS S strR dnjiE oyl ookt Az v
F rE s AR oAt

Phenylaanne Ca nr.:lmq: acid Chicrogensc acid
I' %ﬁ& - / o
Cuscumin
6 ES\ o i 3O0H, ,LO‘ESOCH.
oH
- -::oun-mr [ ] Calisic acid F““m;,“m SW aci
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-—
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Fig. 17. A& A W9 ferulic acidE X &3t2 QY+ t+ 43 phenolic acid compound £ 7
7h) A x99 7154 AEEZQ ferulic acidied A7

s ¥ AEA EWol cellulose Aol tF& ZAEE o]
ferulic acid& &A3t7] 91t dA2lgt A& Table 1001 YER
o2 F ferulic acid¥dFS 3 ¥ free ferulic acid FF= 7
FS F5te] Table 116 YeRH AT A A oA & = dxo] A=
AR ferulic acid7t E=A1EHA] o5 & F AAT FWAE Anj A xd= FE1F e FEHE
= 84 AojA o AgHE bound formeE  ferulic acid7b A 8to] wex oH,

475(ug/g)e] dFo = FALE A
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Table 10. =r A A %2 2 dr 2 %29 ferulic acid 4 Y3 Ay A7

A= Al = %(g) XA & F(mg) F&(%)
Az 59 2.0 168.1 8.41
Nz FE2E 2.0 160.2 8.2
Az AAE 2.0 162.4 8.21
o)Az 559 2.0 179.3 8.97
Av| % FEE 2.0 170.3 8.6
A dx 559 2.0 169.1 85

Table 11. A A4 % 2 #Av| %9 ferulic acid ¥+4 23

e Free ferulic acid Bound ferulic acid Total ferulic acid
(ug/g) (ug/g) (ug/g)
Az 59 0.0 0.0 0.0
AHx FEE 0.0 0.0 0.0
Az A= 0.0 0.0 0.0
vz w59 0.01 475 475
A x FEE 0.95 0.0 0.95
An Az T35 0.0 42.5 425

Y) UPLC-QTOF-MSE o] &3 A x9 i3 22 AL 2 BZF 27

A FA oA &3] HAE = EAQ FAakstE A2l ferulic acid ol &l F 7Fe ddikst

Y

5= 7kl phenolic compoundE stdg T&stel A, %S UPLC-QTOF-MS+& O]% 3o
As AFEZ Table 129} Fig. 1891 e 91‘:1' -2 2] phenolic compound+= 718 1%
o8 FEHHE FEEI URE EAE 3o UJrQ}QEL dAml Az Xl;q?oﬂ}‘i TaH =

w

A4-dihydroxybenzoic acid®] 45+ MEF Ax Al £90] & Aoz At 7HA ZolA]
¥+ 823} phenolic acide caffeic acid, 4-hydroxybenzoic acid, 3,4-hydroxybenzoic acid
= 37FA7F wAgen, dAualxe  A$ caffeic  acid, 4-hydroxybenzoic acid,
3,4-hydroxybenzoic acid ©] 2] sinapic acid, vinillic acid’} F7}8 o & AR o ZF 57}4 9
phenolic acid7} 2350} Q=

Fig. 1814 H & Z¥ o] thF-# 2] phenolic acidi= RT 2-5% Alojo] E4jo] ¥ Qo
TEE B EARE Fg v Fstdnh 2y ofzkx] dE R Qe AL E

e Y

o
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A7 22 W2 unknown compoundZb w9~ Bo] A EAOH FIFAQL AL A

Table 12. UPLC-QTOF-MSE o] &3 It A4 x ¢ dv|yx EE &4t3)
X439

Retention f - -
compound | time(t),m F‘[""‘Tﬁf& [M-HF {m/z) i i i |
in 1 1
1 i [ 1
| ! i i
I H 1 1
i ' i |
Caffeic acid 2.6 C9H704 179.0344 | 18(18) ] ND 102(2) - ND
I 1
P-Coumaric ac : | : ;
“;: 3.25 C9H703 1630396 | ND ! ND i mw ! ND
i i [l ]
| H | 1
Sinapic acid 426 C11H1105 223.0607 | WD | ND [ 1) ! ND
i | [} f
1 ] 1 I
syringic acid 2.56 C9H905 197.0450 | WD | ND i w1 ND
1 1 ' 1
] 1
Vanillic acid 2.24 C8HT04 167.0345 | WD i ND Lo () i ND
1 1
4- ! ] i i
hydroxybenzo  1.69 CT7H503 137.0240 1 7.9(79) | ND i 63(63) | ND
ic acid - ! - !
1 1
34- ; : i '
dihydroxyben 147 CTH504 163.0188 | 11(110) ! ND | 24240) ! 1.8(180)
zoic acid I I ! I
| R —— 4 | S — i
|
) P e
| |
Sirvapic oo kol -
\ |
Wankl e ool Faereilic nc il .l\_ e |l
II '\. L, e
Calleic o |Ill :::‘:“'““""' -\\- 1 - | 1
: | \ x | |
\ |
b | h \':'. -I I g
4 % Y ‘ | 1 1 N -
i " i i | .
I: 1 | = Il I L 18 | I'Ll.v’ \
| . | i =

B e T

Fig. 18. UPLC-QTOF-MSE | &3 IU4dn =z FE5E9 MS chromatogram
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A A A 53 &3} 7FE =S macrophage®| cytokine AAtsS HoFE 359
AlgZ[=d dnAx g 2vd KBV-0, €& dvax Fd =vd JBV-0< Uitk 2%
fref 203 KPV-0]l& ol % Adol| AME =S grar] 98 ‘4%91 Al A xE gHs)
I AETRAA e} T WHoRw 2UYS HElste U AlRE RS

2) Gel permeation chromatography (GPC)

St A2 dnAz 8 2vhd KBV-0E 50 mM ammonium formate buffer (pH 5.5)%
Hd 3ty Sephadex G-75 column (25%90 cm)el loadingstil &< bufferE o] &3}e] §&FA]
A Aol Aeldt 371 ¥ KBV-I, KBV-II ¥ KBV-1IZ AA5chFig. ¥8). =3 g
THE AAx FHxHd KPV-0 92 59 AAAES AAH 424 KPV-I, KPV-II 2
KPV-III9] 37] gio= #gsgom, ol HWeda Ax Fdl AA 4T e=z o5
Aol AREsFAT
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I~

.29 - AAY ABLVE N2 F9 339 TR, TAY BY L 2A¥ 23

o

e

1) AR Y

U RS BAEY] 9] AT e galactoseE ¥+ E A Z 3F9] phenol-sulfuric
acid Ho 2, Aol st#e D-galacturonic acid® E+E 2 & 3Fo] m-hydroxybiphenyl %
Gl g o] $keke bovine albuming RTEZZE o] Bradford o=, TBA-positive
material®]  &H2  2-keto-3-deoxy-D-rmanno-octulosonic  acid (KDO)E XT=22d=2 3}

thiobarbituric acid ® o 2, z}z} A& FA 3519

Zy FA S alditol

T4F A2 Albersheim 59 4 o
Aeth 5, W AlEE 2 M TFA
o

acetate® T EA3tste] GCE o] &35

(trifluoroacetic acid) oA 121°C, 15413 HES-AlA 7FE8ist & 1 mLel 1 M NH,OH &
oo &3t 10 mgel NaBH = 4A17F A AT Acetic acids A9 7kt &

NaBH,E #| A3 &, methanolS 7}stH wbE Axstowx ko g 717 acetic acidE Al
Aste] b AT dHehe alditol= ASketdth o] F ZF7F ] alditol 1 mL9| acetic
anhydrideE 7}sle] 121°Cell A 30% &<t WHS-A]A alditol acetateZ H3A|Z o o] 5
chloroform/H,O 24 SuwiAlZ EElsle F&3t1, FE2ES AX & A% acetoned| &3l3sk
o GC 48 A a2 AH83F4th Alditol acetate =412 GCEA 22 Table 133 o
7 AT mole%E 7 FEAQ peakW A, Fxt# % FIDo] W3k molecular response

factorg 747t AbEste] ALkttt

Table 13. Analytical conditions of gas-liquid chromatography for component sugar analysis

GC ACME-6100

Apparatus (Young-Lin Co. Ltd., Korea)
Detector Flame ion.ization detector (FID)
(Young-Lin Co. Ltd., Korea)
Column SP-2380 capillary column (Supelco, USA)
Column size 0.25 mmx30 m, 0.2 mm film thickness
Oven temp. 60C (1 min) - 220°C(12 min) - 2§0°C(15 min)
30C/min 8C/min
Injector temp. 240°C
Detector temp. 260°C
Carrier gas N> (1.5 mL/min)

3) HPLCO] 93 A=A tFe ExF =3
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T - AAE deda Ax udgiy x4 S
Healthcare Bio-Sciences, Piscataway, NJ, USA)& o] &3}
(High performance liquid chromatography)Z 33} 1t}
pullulan series (P-200, 100, 50, 20 % 10)= o]-&3}o] z}zt

=]
B

Aol tiek Kav gk bEste] €2 RE4A025E

A4S 93] Superdex' ™ 200 GL (GE
Table 149] #+Ax=71o =2 HPLC

A =4 A olgE EEEA

J
A
A

v 2 0

1o, F

retention timeS -
sho] EAES AA S

-~

¢

Ve - Vo Vt : total volume
Kav = ——— Vo : void volume

Vt - Vo Ve : ellution volume of sample

Table 14. Analytical conditions of HPLC for the determination of molecular weight
of polysaccharides

Pump SP-930D (YOUNG-LIN Co. Ltd., Korea)
Detector Refractive index (356-LC, Varian, USA)
Superdex™ 200 GL (GE Healthcare
Column
Bio-Sciences, Piscataway, NJ, USA)
Column size 10 x 306 mm
Column temp. 25°C
Flow rate 0.5 mL/min
Eluent 50 mM ammonium formate buffer (pH 5.5)
Injection vol. 20 uL
Autochro data module
Integrator

(Young-Lin Co. Ltd., Korea)

4) B-Glucosyl Yariv reagentE ©]-&3t arabino-B-3,6-galactan (type-I1)¢] &A &< o
A

Arabino-3-3,6-galactan®] &A1& gQlsl7] 93+ B-glucosyl Yariv reagent (Biosupplies,
Parkville, Australia)®te] W34 ZHEE Holste} Clarke?] ol whg} single radical & 32k
Moz FA3tt. B-Glucosyl Yariv reagent 10 ug/mLE -3 0.15 M NaCl agarose 3 ¥
S ZA% FAA 25 mme welle WEo] R E 3A3 FFE5Z gum arabic¥ A® 5
ngS SRk S8S welldl 2 st o] HAS FRAE A 25 °Coll A 15417 A

SA 73, AAE HoA JA3S ##ESEe] arabino-B-3,6-galactan®] &4 FHE
3 2k

B-glucosyl Yariv reagent9}e] W3- A E HAS] HolE A
5 Methyls}t £4d <3 +x 2 A3 234
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7}) Methylsulfinyl carbanion®] ZA|

Methylsulfinyl carbanione +7]3}stoll A A712 283 Ay, = 3 A (nucleophile) &
Zkgsto] dE 2 F4R-0-R)S A=ste =42 & 484 Aok o83 carbanione &7
st7F 2 gAadAted YA e FUISEER FE S F/IEAEETYH FHEE @«
Ad AAbdS AANA dow, frIststd v E 2HY WS R stety T EE
2A F2 AMEEE g Eo]tl. Methylsulfinyl carbaniong ZA|sl7] 18] < NaH 126 g
o] #< DMSO(dimethylsulfoxide) 20 mL= H7Fgt & AAaE FZ8™ 90T oil bath ol A

°F 107152 3F WHg Az HEgdlo] gl HAlS H= ARS FUHOR St vbES FAS

o}
I e 7kA] WzhA 1l 3 3,000 rpmell A G R85 2 methylsulfinyl carbanion®] %
Fede F719 HFo] JEE AAE A3ete] AgH B & YsHEy (-700)s A
Aol A3kt

1}) Methylation

ggd Alge AdgYES AAE7] 93 Methyldl= Hakomori ¥ & o] &3le] A3
o dHAAOlE ol A 172U % T8 x4 v A5 mg)el 1 mLe] ¥ DMSOE 7}
A7l % 500 pL¢] methylsulfinyl carbanion (MSCA)E 7}&le] 44]

423 polyalkoxide® A= 4 Y=z Q3 4§

S MSCA®S] #<¥& o= triphenylmethaneo 2 ¥H215}%)
&l CHilE 7Fste] methylst st o, & CHl= No
18 cartridgeE ©]83to] H3¥ methylst TS 35

t}. Polyalkoxide® Z13tH A5+ 2
gas flushingS &3 #|A ¥ Sep-pak

Eites

O

t}) Methylst ©3 9 7l5&38 2 acetylst

Methylshel t+gd> 2 M TFA 1 mLS& 7hste] 121TC, 15413 wbEA1A ZheEels 3
S Axsg. 7R Al 256% NHOHZF 4= drop 3718 ethanolol €313t 10 mg
9] NaBH,Z 7}slo] 4A)17F B¢t 7H8 2 skgslgdow, acetic acidE A 9% 71ste] &
NaBH,E& A1 A3}il, methanols 7halw wHE HAx3fozx zafo g 7haf|zl acetic acids Al
AR o] & 1 mL9 acetic anhydrideE 7}3FaL, 121 CollA] 3A17F 5<F WH-E-AlA partially
methylated alditol acetate® 23}R 0w o]= 24 &l (hexane, H:O)Z &g, F=3+4
acetone°l] &3]A1A GC % GC-MSZE #4349ttt (Fig. 19).

2}) Partially methylated alditol acetate®] GC E GC/MS £4]

GC #24& SP-2380 capillary column(0.25 mmx30 m, 0.2 m film thickness)e] =%
Young-Lin ACME-6100 GCE& AF&3dle] HAHL2% Z7 [60TC(Imin), 60C—180TC (30°C/min),
180°C—250C (1.5C/min), 2507C (5min)J°l A split injection mode (1:20)2 W+213}R o o] u

carrier gas (N»)9] ¢¥& 15 mL/min® Z4 33t}
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S, GC-MS+ SP-2380 capillary columns #2Hsk Agilent 68390N GC system} 5973N
Mass spectrophotometerE ©]-&3slo] GC 243 Fd3 HAH 2= A splitless injection

mode® #+43tt (He pressure :
fragment ion #2413 GC9 relative

l

=

%+ peak area

1.5 mL/min). Methylated alditol acetate= Mass®l <] 3t

retention timeS Z3§3ste] TAF o™ 7} peak? molar

molecular response factor® HE 22tsld

CH.OH

{Column : SP-21350)

CHOH CHOMe CHOMe
ey ey o
-0 ={0H 0=y =0 a={0h Yoy - mdmn.n
1 it 1 I“ i oo l oy o Yo"y on fou’yo on
(nhnm \ TEA no \L.-ou
a ot
Ho " e 1> 2> €3>
oH Ol
HyC / \s Hy N O-metylated
Polvsaccharide O-metylated monosaccharide
: polvsaccharide
1. Reduciion
(NaBH,)
2. Axevylation
{Acetic anhydride)
ke O ke
1 ; Oble oA o
Analysis by GC and ‘
" * 0 0 0
' AIe
x-S

A Qi

Ok
Ohir

OAs
oM

:

<1>

A
Oe
i

L2

;

3>

partially @-metylated
G-alditel acerate

Fig. 19. Scheme of methylation
linkage formular

analysis of polysaccharide for the determination of
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o A4z 44 oGPy A

o

HAA FAEA (in vitro)
1) dEH A

NHS (50 mL) + GVB™"(50 mL) + Sample (50 mL)

- Preincubation at 37°C for 30 min
Reaction mixture

- Add 350 mL of GVB™*

Dilution (10~160 folds)
Add 750 mL of GVB™"
- Add 250 mL EA cells
(10° cells/mL)

Incubation at 37°C for 1 hr
Reaction mixture
- Add 2.5 mL of PBS

Supernatant Precipitate

Read absorbance at 412 nm

TCH50 of control - TCH50 of sample

O/ —
ITCH50(%)= TCHS50 of control

x 100
(eq. 1)

Fig. 19. Assay procedures for anti—complement activity.

7 A2l 83 (Normal human serum, NHS)¢ A%

A7 Aol el ko] ALo] A oF 1587F Wx|ste] LAyl T Suy PAS
Akstan of 5RA Aol WANAT. o] BAL thAl 4°ColA oF 2083 FAF g 4
A 22 (2,200 rpm, 15 min, 4°C)3}e] LS Faolat 5 nE YARFE EHo | mLY BF
st —70°Col A Ws HastHEA] Ao A& U}

W) dRA 45 43

stH A &AL MeyerHS o]&3ste] Algmo] o3k B A 4H|(complement consumption) -
FEshE A 9% A 8§ Ao 2
AT o wE®2 FHFo £3A71 A]EE GVB' (gelatin veronal buffer, pH 7.4, 0.1%
gelatin, 0.15 mM Ca’', 0.5 mM Mg ) 2 Agolel Iy 27k 50 ul¥ &3] 37°C
o 4 30%3F 12} Wk AT & wkg-do] GVB' 350 uL= 7hetaz, o] = 10wiol A 1608 71A]
AL B|AAIZl F 750 pulel GVBTeF ko] 7z s - (IgM-sensitizated sheep erythrocyte,
EA cell, 1x10° cells/mL)E 250 uLE  7Fsko] 37°CelAd 603 22k wWH§-A] 713l PBS
(phosphate buffered saline, pH 7.4) 25 mLE 7}sto] ¥F8-S AXAZ T Wk 2000 rpm

3k
L84
—
R

complement fixation test WHOo = =4
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FH AL (B0% total complement hemoly51s, TCHso, A)Oﬂ EH??} A= %(mmbition of 50%
o =

A Z=7A1¢l PSK (polysaccharide-K)E AF-&3Fo] M) w &} th(Fig. 19).

o) 350l EAlo 93 BAA &85 v

BAAe A AREZE edr] Yl GVB'' buffere} Ca' o] &o] Agzxoz AAH

MgH—EGTA—GVB” buffer, Ca "% 1\/[g++ o]go] E5F AAE EDTA-GVB  buffers A %3+
o] Al % NHS¢ 77z} &3tsle] 37°Coll A 3057+ vk Atk ZF ¥kg-ol& 37°Coll A 6087+
A2 HAE &A3 A7), PBS 25 mLE 7FgF 3 2,000 rpmol A 1027 A 28] 5te] A5
NE 412 nmollA FFEE SAHSY e §IFLAPS SATOEZN HAA A4stsS v
3l A tH(Fig. 19).
) 23 AYAV|FEd Y BAA A R AE

HAA &3 F29 FAS fsk 2xd 971952 Morrison 52 ®Hol mel A
33 th. GVB' buffer, Mg ~EGTA-GVB- buffer®t EDTA-GVB  bufferol] zZ+zt A Akel 9

A AA dF ARE FFG0 pl) skl 37°Col A 307 vHEAIZl & Wzbskqith g
S NS barbital buffer (pH 8.6)°] &3fjA#H W= 1% agarose gel plate (5%5 cm)®] wellel] 5
mLA loading3til, 4°CellAl oF 3A1ZF gk 12 27195 (75 mA/plate)s AAISATh o §
1% anti-human C37} $H+% agarose gel plate Aol A 4°C, ¢F 15A17F &t 23 A 719 5(25
mA/plate) & A8 AN E gel& bromophenol blue® °F 102 7+ 4 & 2Aste] 7

d (precipitation line)S RIS ZH Czo] &3} o7& #E3HA
2) A5z F AA 93 dIAE 43}
7H) AAAA X gk AXE SAAAY
AubA Eof] thatk Alge] AESA oJBRE &3l A mousedl A 53 AWk EZ 2 mouse
A acrophage, mouse @ WM EFA RAW 264.7 2 A2AGAT A ¥EF Caco-2
AEZE 717 25x10° cells/mLe] =& A58 & flat-bottomed 96-well microplated] 100 pL
A EFetal 7wk AlRE ZF welloll 100 pLA #H7Fske] 37°C, 5% COp Wl 7]l A 34 3H
ettt Alx 5442 Ml 100 pbs AAS F CCK-8 (cell counting kit-8)S
Phenol free-MEM ¥®}#] (Minimum Essential Medium Fagle,, Welgene Co. Inc., Daegu.

Korea)ol 58 3]41&to] well @ 100 pL® 7}gk & 37°C, 5% CO. #jF7]ol A 30~60=7F w3
A 713 450 nmoll A SHEE =A 3

) dAA EA NO, ROS ¥ cytokine Aitf+%= &4

_70_



(1) Murine peritoneal macrophage, RAW 264.7 A X uj o] FH]

mouse 57 2 macrophage= BALB/c (%, 6 weeks) mouse?] &7l 5% thioglycollate
medium 1 mLE 43} 96A17F B9 $ %% macrophage (2.5x10° cells/mL of MEM) 100
uLE flat-bottomed 96-well microplate®] &3 = MEM HjA|o] =21 ttd Al2E 20~2,000
ng/mL €] i‘:ﬂ HEE 10 w2 A% 4351 flat-bottomed 96-well microplate®] 100 pL
A e 37°C, 5% COo vl 7]el Al 24412 vigstAth. i €5 % 900 rpm, 4°Cell A
21 AR et AlExwjd Aeds Fgstal Aed Fol Fx¥ NO, ROS H#
cytokine?] dr#g =A 33}

ShH RAW 2647 A%+ 100 x 20 mm cell culture disholA] ¥j%3d+ % phosphate
buffered saline (PBS)® 23] A& 3slal 0.05% trypsin-EDTAE 1 mL #F3to] sfj&7]olA 5
= WA Y, 2 & MEM #i Al 10 mLS 718ke] AXE fﬂ—’Fé}"’ 900 rpm, 4°Coll A 5%
b AR s 25x10° cells/mLe FEE AT F 9ok FIF AAHS AX FAsA

1__

(2) Nitric oxide (NO), reactive oxygen species (ROS) A4t% =3

=

FE2 2477 wiFatar 900 rpm, 4Col A 5E7F AR F A
F jgA s s)gete] wgd F AdE NO 2 ROS AAbsS gdsach Al wjekd yle
NO+ Griess reagentZ ©]&, AxAMY A Ho] we} =Astgrt AE W ROSE 2777
—dichlorofluorescein diacetate (DCFH-DA, Invitrogen, Carlsbad, CA, USA)7} &4 AkAol 2]
s 2’ 7-dichlorofluorescein (DCF)& dAst= ®vESS o] &, uld £ Mo 10 uMY
DCFH-DAE #7bste] 2 AIRbsst Wizl & AlXE GallAA Fede] d3as 334

71E o] 83l excitation 450 nm, emission 530 nmol A =4 6‘} 3T}
(3) Sandwich ELISA®] 2% cytokine &3

Mouse &7 2 macrophage®t RAW 2647 A 3Eo] 23] AAFHE cytokine? 3Sh#Fe
sandwich ELISA kitell <3l #4138ttt ZF cytokine?] ﬂiﬂ% coating bufferel] 3]4] &}
flat-bottomed 96-well microplate®] 50 uLE 7}ste] coating$t ¢ 4°ColA] 12A] 7 W4] 51
Coating©] €% ¥ microplatex= washing buffer (PBS with 0.05% tween 20, PBST)Z O]%Tﬂ
o 3z+d] A3k, assay diluent (PBS with 10% FBS or 2% skim milk) 200 pLE 7}ste] 1
A ZF Fot WA]sle] A7 A ¥ well S blocking3Fth. Blocking €5 §& ZF well
$  washing buffer® o|&3ste] A 33 AFsta, ZF welld 9% 33X T=EF
(recombinant mouse cytokine)¥} WA ERjFN S Z+7F 50 ulL® T3k th ol & A 2A
2A17F FoF W3k th8 washing buffer® 53] A% 3}l detection antibody (in assay diluent)
50 pLE Agste] A2elA  IAZE WA = AR AlHEATE Enzyme  reagent
(avidin-horseradish peroxidase conjugate) 50 pLE H#sto] A-2oA 4083 2FA171 &
substrate solution [tetramethylbenzidine (TMB) and hydrogen peroxide] 50 uL& 7}sle] <F
oA 3087F WESAIZ] ¥ 50 ulel stop solution (2 N HoSO,)S *2]35ke] 450 nmoll Al &%
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t}) Cytokine mRNA 2d =3
(1) RAW 264.7 AZ2 2E RNA =

Cytokine mRNA ##le] ®al= RAW 2647 HEE 1x10° cellymLe] s=2 dtd
flat-bottomed 6-well microplate®] 1 mL% 713 & Z} Fxo] Alg85 1 mL¥ g8
SAUETeRE X 1 mLve #H7FsE A(Negative control, NC)¥ I ETo=Z LPS
(Lipopolysaccharide) 5 pg/mL<] & %=(Positive control, PC)Z A &3+ A 1 mLS A 2|s A
o] AFLH YT} o] 5L 37°C, 5% CO; wjF7)ol| Al 2417+ wekst & cold-PBS®E 33] A A stz

I
Trizol 500 pLE& A g3l Aozl Mz &3 Oﬂ chloroform 200 pLE E&ste] A=A 3+
b A8k 12,000 rpm, 4 °Coll Al 1587 FAEgste] deds 2A~HA At & 57
o] isopropanols ¥il Ao 1087 A X ]M‘:}. A st Aol A= 70% ol &
22 AFHsa, 01% diethylpyrocarbonate (DEPC)7}F #H7Fd @ol4 20 upLel| =o]x

o]

spectrophotometer (Nanodrop 2000, Thermo fisher scientific Inc., Waltham, MA, USA)%
&, THEE S48l total RNA F=5 =434

(2) First-strand cDNA A

5 pugel RNA°A RevertAid First Strand cDNA Synthesis kitZ ©]&3}o] first-strand
cDNAE A3t RNA sample 5 pgS oligo dT 1 uLE &% 3te] 65 °CollA 583 714
slal Al&skA WzbAlZl & 5X reaction buffer 4 ul, RNase inhibitor 1 pL, dNTP 2 uL,
reverse transcriptase 1 pL7} &3 mixtureE 8 pl® 53 & 42°ColA 1 A7 ¥H-g-A] 7]

72°Coll A 5%E WEGAIA cDNAE A AT /4% cDNAE 1 mM tris-bufferel 10uj
«]” sto] GHAL THEL AHREERT-PCR)ON ©] &3t

(3) Real-time PCR (polymerase chain reaction)

DNA AZS AA7tow AostA =437 YA CFX9%6™ Real-time PCR Detection
System & ©]&3}o] IL-6, TNF-a cytokine ¢ DNA Zd=S A3 tE 2X SYBR Green
Mix, sense primer, antisense primer, template DNA & Y3 @o]24E XH7lste] F 25 ul
2 3}l real-time PCR & 33} th

AF&3F primer &= IL-6 sense primer 5 -GAGAGGAGACTTCACAGAGGATACC-3' ¢}
antisense primer 5-CTCCAGCTTATCTGTTAGGAGAGC-3’, TNF-a sense primer & 5-
GGCAGGTCTACTTTGGAGTCATTG-3 ¢} antisense primer
5-GGTAGGAAGGCCTGAGATCTTATC-3, glyceraldehyde 3-phosphate dehydrogenase
(GAPDH) sense primer 5-ACCACAGTCCATGCCATCAC-3'9} antisense primer
5-TCCACCACCCTGTTGCTGTA-3 & A}&3}3it}.

PCR &7 95°C-3&(x7I1¥Ad)staL, 95°C-30% (M4, denaturation), 60°C-30% (42 F1ES,
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annealing), 72°C-30%(AA34WHS- extension) 2 393] =2 DNAE FZ3% 2™ melting
curve AL FE3A T 95°C-10%, 60°C-5x%, 95°C-10%9] 7Aoo 2 FZEA)A sample data
9] comparative Cr#r<g 73 % 5242 GAPDH 44 cDNAS dHE #& Wow

ZE3lo] 24T il Ealo] Aulale] A estATh
(4) Reverse transcription-PCR (RT-PCR)

RT-PCR< Taq DNA polymerase kitE ©]-8&, cDNA 2 uL, 5 unit/ul. Taq polymerase 0.2
ul, 10xTaq PCR buffer 2 pl, 25 mM 10xdNTP mixture 1.6 uL %= 10 pM primer 1 uL&
Ail SRTE JAE 20 ub 93 PCR T3 A1A #HE mRNAS @& g<lstal

primer+ IL-6 (sense, 5'~-GAGAGGAGACTTCACAGAGGATACC-3'; antisense,
5'-CTCCAGCTTATCTGTTAGGAGAGC-3"), TNF-a (sense,
5'-GGCAGGTCTACTTTGGAGTCATTG-3'; antisense,
5'-GGTAGGAAGGCCTGAGATCTTATC-3"), Fc receptor I (sense,
5-TTACCACGCCAGTGCTGAGAG-3’; antisense, 5~ ACTGAGCTTCGAGGTCCATC-3), Fc
receptor II (sense, 5~ TGGATCCAGGTGCTCAAGGAA-3 antisense,
5-CTTCCTTTGCAGTAGTAGTCC-3& Al &3le] Al-8-319

Cytokine®] PCR2 94°C-5&(x7]®HAd), 94°C-30%(HA], denaturation), 60°C-303%(Z gHut
%, annealing), 72°C-30%(A AW extension) & & 353] F=E F 72°C-7TE (A AFES
re—extension) &2 253l ™. Fe receptor I (FcR D& 94°C-53%(Z7]W¥HA]), 94°C-30% (¥
A, denaturation), 63°C-1%(Z$WHS- annealing), 72°C-15(340ES- extension) 0. & 253] =
Z 3 72°C-10E- (A AFHHS- re—extension) 2.2, Fc receptor II (FcR I+ 94TC-58 (%714
A), 94°C-1%(¥4, denaturation), 57°C-1#(Z3HES  annealing), 72°C-1+(37gdH-g
extension) &2 333] FZ F 72°C-10E- (A AHWHS re-extension)©E DNA thermal cycler
2 o] &3le] 5834t PCR WS 22 L GelRed™E X338 19 agarose gel Aol A 100 V
o 4 15%, 50 VoA 1587 A7]953s & Gel-doc systemolA THFEA w3 o] vy =
g st
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2 A&z Fd AA OFEEY FAASY &4 (ex vivo & in vivo)
1) Peyer’s patch MEZ2%E IgA 2 #H cytokine AT &3 (ex vivo)

6% C3H/HeN mouse?] 4% eHo| =72 Ex]5}= Peyer's patchs 3] 535}¢]
10% FBS7} g% RPMI-1640 medium©®] T 4% petri dishol %713 100 mesh®] stainless
TE5AE o8&t 25 3aste] Peyer's patch=HH A XS WEAA Axdgds x4
atolth. MEAE AL 200 mesh FEAEZ oJ7hdt T wjAEZ A Hst 2x10° cells/mLE Al E
TE ZA3% 3 flat-bottomed 96-well microplate®] 100 plL® EF3stx XS A8zt
= ARE YT w22 3Aste] 100 uLA H7bstal 37°C, 5% CO. v F7]el A 393t i
Fatdch wldd = A5 AE 43te] Peyer's patch AEZHE AAEE IL-6, IL-10,
GM-CSF, TGF-B % IgAE ELISA set& AH&3te] AlzAbe] Aol whet 4383l

P.P cell + samples Culture 5 days
gy Mol ol =) ]
-~ ' - 4 0o
Cervical Obtain P.P \
C3H/He Dislocation )
Gilke P.P cells in RPMI1640 7 supernatant
(2x10 celis/mL) .
Va
rems - -
i ‘\.‘,‘ R [ "l":- = ™ | Culture
- TN o 4 QOO0 | sdays
Ceivical ' B.M cells Sl OB
ervical
Dislocation F\
C3H/He Obtain B.M cell B.M cells in RPM1640 B cck-skit
mice (2.5X10 cells/mL) !
Measurement of bone marrowcells @ OO O i 000
proliferation by Col ol a i alalala
ELISA reader(450nm) ceme | ome e

Fig. 20. Assay for intestinal immune system modulating activity by measurement of

bone marrow cell proliferation.
2) SFAE FHAEAH &4 (ex vivo)

ZTAE 222 C3H/HeN mouse®] &8 Aol &A1= Peyer's patchg 3]
AR e ds Y vheaFe] aFAEd JEdemd FUkE AEe e
TAE o2 et =, C3H/HeN mouse®] Peyer's patchE 353 § o3} A
Hatar 2x10° cells/mLZ A Z5EZ 243to] flat-bottomed 96-well microplated] 180 pL*
Tt &S SAstA ste Ase A3 sz 3Aste] 20 pL¥ H7bskal 37°C,
CO 5UZt M3 & HTAS Fgote] aFMAE SAEH SAHALOE AME
ST jé“'?*illi_—‘;— Y4F mouse?| UFHFT WS o]gsto] Iei=d, & FAIE ol&3d)
=

gl ZFAMEE AP e T 200 meshz® o H3k F 25x10°

i
ik ok

(o

f
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cellsmLZ MEFEE FA3ta flat-bottomed 96-well microplated] 100 pL2 FF3F k. oF
oz Yoa] A ZoAE =484 =& AS Ay MEM mediume 27 50 plL® %7}
&kl 37°C, 5% CO, Wi F7]ol A 6Lzt wjgataint. Zdds @4 == Al=9 Peyer's patch
Axsle] whe & F4 1o FFALS WeAA FFALE FAHE AR ey
FHE 4L WST-84el o) ol Qe #5A2e AAALANA FE5E Aol
FgYyo] Ay E= =HWMS A183519 0 (Fig. 20).

o

=,
o] 3
3) Caco-2 MES HIANXE EFUSAE ol &3 AFGHEY A58 (in vitro)

tggo ZadAgAEE S3ste] F5E F AW HAAMEZEHS] g, 2As o5 S 9
3t7] 918 Transwell® insert7t &2 12-well plateE °] &3] 3 in Vz'tro S A&
Azst At ABFI A EF Caco-2 AEES wFate] 3x10° cells/mL= %43 T Transwell
insert7} A2HH 12 well plate &5 100 pL® 53t 10~15¥97F v 9%3e] monolayer=
FANAT ol HAMAETA RAW 2647 ALE wjdste] 3x10° cells/mLi ZA 3t
a M2 EE 200 pLet MEM®BI =] 300 plLA 53 & &35 Caco-2 A*EE PBSE Al
H, AR & S A o= ARE AW L2 gAste] 500 LA A 2l sk
24 AIZF i FE F skE9] RAW 264.7 /‘ﬂ Hl] & 3lrate] IL-6 Aibs s Elskaitt
~ AT AlEE RAW 2647 Ao 2
A Agstaat w2 Naoﬂ/ﬂl“ BTl dAdudel A AYAEE Sdste] FF
H? 5 AW HgAExER 9, a5S @AAE F dte 7PES Sdetr]l Sl
Transwell® insert’} #&¥ 12 well plateE o] &, A& 2aqsAr} (Fig. 21).

i rﬁ

@

o ==

=
[e)
R
=

off _1% ok

£

Sample
LEe

ﬂ ba——— Transwell® insert

—— Upper compartment

Microporous membrane

s

Lower compartment

Macrophages
Peyer’s patch cells

Fig. 21. Appearance and application of well cluster plate equipped with Transwell®

insert.

4) ZAA]A A48 vAE AZAZx Fd HIFYIEY v2 AT FA @E A
S84 2= 29 (n vivo)

) HBEER AFNE f9 20FYRY FT Fol
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AEagzae de Tadx Fd iAo Fads g U teAdS B
A etk wEkA FFolE 3 =3 1
T3¢ C3H/HeN w52~ 7}

T Aol AEsT. AT ors AR TRE A F2 YA AT (saline)e Fold
Z+ (negative control, NC)3 A% dnax f3 2ydIdE (KBV*O)?Jr A= FE =
FE (KPV-0)o] 7+7} 50, 500, 5000 pg/mouse & == Fold ZF 771 groupﬁi
7} groupd 87t 1 13] & 20943t Tttt Ao AwmA Adds =S sl
AAAol= ARSI ¢ AR ASAY Al 2&e 23£1°C, = 50~60%

Qom xzye 1247 F712 39

m1ru
o-[N HHU
>
lelf]
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i
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i
ot K

Eui=}

Il
A

) A8daaxe Fd 039 AT+ F97 Peyer's patch cell®] IgA 2 cytokine 43

ATEo7 gdrHW mtexo &% Udo &A= Peyer's patch® #¢3 % 10%
FBS7]- Sh-¥ RPMI-1640 medium©®] 977 petri dishell %713 100 mesh®| stainless &%
ol-g3ste] =25 viste] Peyer's patchZ 5B A XxE WEAA AXAEHAS A6

o}, /‘ﬂE“@'ﬂ%‘f‘”—‘i © 200 mesh &A= J7e & w2 Fabd AH3k 1x107 cells/mLE Al
IFEE 243 & flat-bottomed 12-well microplateo] 1 mL% 53t 37°C, 5% CO, ®j 9
A 5 ZE v skt Peyer's patch /‘ﬂii—ra =% IgA % cytokine (IL-6, IL-10,
GM-CSF 2 TGF-B)& % A5 9E 343 & ELISA set® Ab&3to] AlzALe] A 3o u}

oh ABEH 2 fd B FT Felsk ¥, 23 2 BA F Bushe IgA
o wAE w3}

ArFed7h $58 C3H/HeN wh-20lA Peyer's patch7h A &% (Aol Ad7 s 4%
2 PBS 5 mLE ol&3te] Wls &FA17]a el (2,000 rpm, 20+, 4 T)ske] Al
= Sslth. e el EnlEe] e IgAe] 2 ELISA set® AFE-3she] AlzAbe] A H o
whet A5k

AW ATFEA7 F85E FU0S2E 26 G needles o] g3to] AAAE S AA eGP, E
ol 4 30% B3 & 4w (2,000 rpm, 203, 4C)3 A&
slstdnh Bl Ao EHlEo AE IgAe] S ELISA setE AH&3ste] Al xARe] A

1

e, APEo] 2447 ARE 7t groupBE BWE H4ale] 205 AARzG e >
g AA e, PBSOl 100 mg/mLel FEZ BRL s4aer. 48 Bade Fie
wukeha WAaLe] A SR WAE vhe, AA%el (2000 pm, 20%, 4T)sHe] 5N 3
Fellth. A5 el BulHo) Qi IgAe]l %<& ELISA set® Al&ale] Alzabe] Ao wel
A s
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) SAAE

A8 A7 = IBM SPSS Statistics 212 ©]83lo] SA Ao &
1 (mean)¥} ¥+ ¥ 2} (standard deviation, SD)= YEFHAT. A& 7+ 2
[e)

05 T

T

ol

oA Duncan dujx] #EAHEA o2 AT
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=2 AA

A AAe A S5 &3 b %S macrophaged] cytokine MAHsE HolFE 3% 9
AMElEY @rdz fFd 2ud KBV-0, €& Az fd o9 JBV-0st 4t A4 x
el v KPV-0le ol F A3l A8 &332 drsty] s kel Al %5 grs
A Aol el A wHor 2udes LElste] bFF AIRE FHEIOH, ojlg 2 Al
g Azl wE ZAo HAZE EAst=A RS Sler] As) A setH 54& He
ol AAA oF-= Hrhstaa skt

o =g Al Az 3 T Fes gl A Ax AE AgA AEE Aol Aw
oF A FdTd g F&o] FAHUTE (Table 15). =, dl&F A8 3T g LS o
Jom dnt eSS BT Ay Sl dvlAx 7 20 KBV-09F A dvAx 4
g 2Uw JBV-0 BF AT 045%, AT 55%% 5UF 2ol FAHen, i 7
Az fre 2od KPV-09] 4% T49 828%, A7 172%= = dndzx fd 2ud
KBV-0¢t d& @dn2x f# xvd JBV-0RT RS o Bol Ffrsta Atk %3
gl A EA FEEA WA= TBA-positive material(KDO)E 3F <] AlFolA E5F
ol A ekgktt (Table 15)

Table 15. Chemical properties of KBV-0, JBV-0 and KPV-0 isolated from three
different traditional vinegars.

KBV-0(17L) JBV-0(8.6L) KPV-0(7.6L)

Yield 28.39g (0.17%) 6.2g (0.07%) 8.0g(0.1%)

Chemical properties

Neutral sugar 945+0.0 94.5+0.0 82.8+0.0

Uronic acid 55+0.0 55+0.0 17.2+0.0

KDO-liked material™ - - -

Protein - - -

Sugarcomponent? (Mole%)>

Rhamnose 06+0.0 3.1+03 13.5+0.7

Fucose 0.1+0.0 - 1.1+0.0

Arabinose 2.8+0.1 9.2+04 175403

Xylose 3.540.1 11:1+06:5 3.1+0.0

Mannose 20.6+0.1 38.1+0.5 16.8+0.3

Galactose 6.7+0.1 10.6+0.2 17.6+-4

Glucose 60.2+0.2 22.0+0.4 13.3+£0.3

GalA+GIcA 55+0.0 55+0.0 17.2+0.0
3 Fo 2oy FRES PAY BAL A A% (Table 15 2 Fig. 22), 7 Av]42
frefl 2ohd KBV-0, 9 vz fd zthd JBV-09] 4% F A& ¥ F2 glucose,
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mannose= T E O] AR, U AwHx FH 2ud KBV-09] A5 glucose 60.2%,
mannose 20.6%, Y& FuAx F# ZvF JBV-09 % glucose 22.0%, mannose 38.1% =
o

T AT olHH F AlE EF mannoseE 2 HEE FASI QuhE AR AR
ol #uloi= mannose’t A EAEA &S5 YT w, AEAX T SIAL TE IA A
AL8-E yeast AlEZH e HZb A T Q] mannano] WE F A A ol A X}ﬂ%ﬁ < 2

Zoll &3lEo] EAT Tt S AAFEES

st Ak A x 8 2ud KPV- O«] 4-% rhamnose, arabinose, mannose, galactose
2 P 9o 7} 135%, 17.5%, 16.8%, 176% = vt +AY A4S Ay =,
ol AR pectin EZ 2 FA 5] AES THsAES AAFE FATE o= g AW

o
# #o)
B}y F AZE ARG FAT AT BNE 24T 92S AFANA FATh

o
T
=

550,000 556,000 457,000
KBV-0 / JBV-0 B8 8 KPV-0
7 E £ I
; b A :
424500 40,0000 g 1% 3,000 S VA
23 |3 bps
@ / x [t E
o 3j g
g # £ r
T 2500000 ¢ 04,0000 & 249,0000
c 5 &
2 =8l
< 8 ] &
7 823 |8 | 5
500 o2 4 1780000 1450000 5 2
m L L
¢ Wudl.
- L L U
45,0000 = 52 (o= o 1,000 Seroomen
000 500 1000 1500 2000 00 00 B 000 S5 1000 1500 00 50 NW HO 000 50 1000 1500 2000 %0 0M B0

Retention time (min)

Fig. 22. GC chromatogram for the determination of sugar composition of KBV-0,
JBV-0 and KPV-0 isolated from traditional vinegars.

< 50 mM Ammonium formate (pH 55)% #H & 3}¥ Sephadex 75 GL
PLCE 3ast A3, Fig. 23°] Yebd vpel o] = dAnAx fFdf =t
1Mz fFd 2vd9 JBV-0 2 Uit 22 x fd 299 KPV-0 EF
o frAbe A& WER AT

3Fo %
columnE 9|
3 KBV-0,
A AL AT A

o
{, oft
‘] U
™

T

1]

=

o 1% o
[e]

d

il
=
=

weo | Tea | [ ke

Richin low MW | | =
P/S (glucose?)

R i

-

Fig. 23. Elution patterns of KBV-0, JBV-0 and KPV-0 isolated from traditional
vinegars on size—-exclusion HPLC. HPLC equipped with Superdex GL 75 column.
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g o]l= AEA glucano] A B F oA EAsta JSS A FPrE B AuAx &
g xohd JBV-09 A, AHEAl Axg Ame} fABHA waA st awa thdkel
FYE AN FA A E Fo 2vd KPV-09] A, g +4T =4S vEge® A8
A ZF Fe pectin EHE TFAEO g TteAE HAFOEN HEA pectin =Ho] i
o A& Aeolgta F5A stk

2) A AF dadx I 2997 B-glucosyl Yariv reagents}to] 34 AE
T A2 8 2t KPV-0+= arabinose$} galactoseE H2 v &2 dhfalar o]
o] £0°] arabinogalactan®.Z EAE 7lsAdo] E=ria AdEHovR olE At &I 913

B-glucosyl Yariv reagent2}e] WH3-AS A ESFaLA}F ST

p-Glucosyl Yariv reagent Type Il Arabinogalactan

2

Ny ot . g

- . Specific c

@D'c’o“ QQ“/ 3 " . binding g
i Vg

wo ot -

Formation of red precipitation area

Fig. 24. Scheme of the reactivity between arabinogalactan and B-glucosyl Yariv

reagent.

-

=W dvAz #d 209 KBV-0, 4 dvdx
H] &8 o}l Y A9t arabinose?} galactoseS &3l 0]
B-Glucosyl Yariv reagent [1,3,5-tri-(4-B-glucopyranosyl oxyphenylazo)-24,6-trihydroxy
-benzene]:= arabinogalactan & I3 %] arabino--3.6-galactan¥} 5o]4 o2 wk§3lo] A

#eo) 209 JBV-09] AdE e
FA% W

R

AAS At Aoz dHA A (Fig. 24). o= Uy Solxg oz wEst= st A
Aoz gl lormg olF o]f U dvdx 3 2ud KBV-0, 942 dvjax {4
Ztgd JBV-0 2 A 2= f8 =ud KPV-0°] t3F single radial A &84S 831t

¥ arabino—B-3.6-galactan?! gum arabice &% o o7 FH3lo] FUIsHE S HY
Fom KBV-0, JBV-0 ¥ KPV-0 25 Hz3 JAdo] #HAY (Fig. 25). T3 KPV-0
o] A HAZ AV= T noEdol FAS HAHF] o 7% AEE YEEowH

(Fig. 26), webAl KPV-09] % ulol I arabinogalactan®] &% 3= &S AT
F AATh JBV-0 ¥ KPV-0% 5% ©]&te] HHsglo] Awk A=A}

N
-

(]
o

(6]
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STD : Gum arabic

1000 «g/mL GB2Z.5 250
125 500
rev-—-a lgw—-0 KPw—i
i J
"‘ F
10 ma/mL

Fig. 25. Single radial gel diffusion of KBV-0, JBV-0 and KPV-0 isolated from
traditional vinegars with B-glucosyl Yariv reagent. -Gucosyl Yariv reagent has specific

hinding affinity to arabino-3,6-galactan. Gum arabic was used as a positive reference.

62.5
125
250
500

1000

KBV-0
JBV-0

KPV-0

0 200 400 600 800 1000 1200
Precipitation (mm?)

Fig. 26. Reactivity between B-glucosyl Yariv reagent and KBV-0, JBV-0 and

KPV-0 isolated from traditional vinegars.
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g KBV-0, JBV-0 ¥ KPV-0 t} 329 AANHSAH &4 H7}

1) A% 235 4% F3d KBV-0, JBV-0 £ KPV-0 9429 &uA &4

AA] 7] 7 woldl Qo] Fa% IS It e A A uiste 3% HF
Az[=d @Az Fd 2vd KBV-0, 4 dv2zx fd =od JBV-0 2 Uik 1H24
Z frdl =ud KPV-0] el otde &3t oA5F5 SA5H7] 98 Mayer®] ®H (Fig. 27)0l
mel gHA S48 FASAT. FUET (positive control) ©-25= AN Coriolus  versicolor)
2 WS &4 oAl PSK (polysaccharide K)& AFE3tdow, SANZRTOZHN AJ5E #H7)
SHA| &2 SHITE ol o SANETAANe A5t HEE ITCHy 0%= 3Fo] ZF Al
59 435S QOL'S}??\D}

NHS (50 pL) + GVB* (50 puL) + Sample (50 pL)

- Preincubation at 37C for 30 min

Reaction mixture

- Add 350 pL of GVB""
- Dilution (10~160 folds)
- Add 750 pL of GVB™"
- Add 250 puLL EA cells
(10" cells/mL)
- Incubation at 37C for 1 hr

Reaction mixture
- Add 2.5 mL of PBS

| |

Supernatant Precipitate

Read absorbance at 412 nm

_ TCH50 of control - TCH50 of sample
ITCH50(%)= TCH50 of control < 100

Fig. 27. Assay procedures for anti-complementary activity.
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X

KBV-0 2 KPV-0 1,000 ng/mLe] %o & FgoizT ol (2F 60%)
AR o oF 62%, 65%9] & B4S wglEd], 538 KPV-0 100 ng/mLe Fm=dAE %
d FEE VIS xR 24 =2 24S Uedddd JBV-09] A-fol= 1,000 n
g/mLel FEolA FU FEE FH FYRzERT ot JuHon F5H o 53%9
e BAY (Fig. 28).
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— 1 100 pg/mL
X [ 500 pg/mL

3 I 1000 yg/mL
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Fig. 28. Anti-complementary activity of KBV-0, JBV-0 and KPV-0 isolated from
traditional vinegars.
1)Anti—complementary activity was presented as the inhibition of 50% total complementary
hemolysis by Mayer’s method. “Polysaccharide-K (PSK), a known immuno-active
polysaccharide from Coriolus versicolor was used as a positive control.’Values are the
mean of tripilicatexSD.

g &S B

wAA e FA3} ARE A 147 Z(classical pathway)et -7 & (alternative pathway)
g Azl FAolE Ca' 2 Mg EF7F #odlm BRI Mg w

Ui Buso] . wetd 54 F&Holo] AAR wEAL} 712

+ of HAA A3 HARE A5 T 5 It

2
4l

=
olo
X
1o

>,
il

40
20 -

Anti-complementary activity (ITCHgg, %)

ol /
» /
100 500 1000

Concentration{ug/mL)
Fig. 29. Effect of calcium and magnesium ions on the anti-complementary activity
of KPV-0 isolated from the Korean persimmon vinegar.

€ GVB' (Ca" and Mg'), Vv; Mg -EGTA-GVB (Mg only), l; EDTA-GVB
(divalent metal ion free)
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FgrA SGAHT Al 7FE 2o FAS AyUd KPV-02 Ao 2 HAA A3 FES o
%6}71 As) A3 A} Fig. 30014 B upe} o] Ca''o] Aelz oz AAR wHS-AoA
£ Ca "¢ Mg 7} A8t 71 vkg-Alol Hl8] 1,000 pg/mLoll A =F oF 30%2] &Alo] helbyt

7

ou, Cam Mg REAF AAR WEAAAE B4el Ao 28 dAGRL, o

KPV-0¢] wAA @487k naddzs 242 w5g kel debdg A
H

~ 4
>
ol
3R
i L

Mayergol st s @4 Z48e 13 weaAolA A8 %o waA @4std] e
3 nAle 2RAES Q5= PoR Wl AR & nAle] B4skst obd S A A
ol 248 Aol e FuA 4L Y 5 Qs BALS 23 3

AmAor WA nAAR 9 RARs} BAHEW wAA BN 4G F2F A
9l C37F C3a%t C3bm Halxar o] & AEHo=w Che A3l C67CI9 o =o] Agt
Mg aste] wAAY BHSHER 239 WA GBS o] 43 C39 B} ojrE 3t
?_]_6]—_0_

5] M Mayer ol o =dd A g9 FWA o] WAA &gdste] 7]Qdg AL
2 BA Al o3 2 :

&
(A) e InGVB-

L]
(B) - in Mg**-EGTA-GVB—
-

[+] (-]
Fig. 30. Cross-immunoelectrophoretic patterns of C3 converted by KPV-0 isolated
from the Korean persimmon vinegar in the presence of Ca’’. Normal human serum
was incubated with the sample in GVB (A), Mg -EGTA-GVB (B), and EDTA-GVB (C)
at 37C for 30 min. The sera were subjected to immuno—-electrophoresis using anti—-human

C3 antibody to located C3 cleavage products.

2l KPV-0S 7|2 mSA9l Ex FLo]l2o] AAHE weAA Ztz urS A7l & C3
AApe] EalogFE BEe A Ca ¢ Mg 7F &
of A WA A ws F HA AAHo] A
AL C3, 7 WA A& C3ask C3bel ¢f 7

- =

gAgo] BA AsAAtel o7k Aol obdE T kA tHFig. 30).
b g &ol 2ol B AAE wkSACdAM = A wA JAAAe] FEiEA veva ¢ oW
A A BEHEA vebve Zle] ERiElon Ca wte] deH o A gk A ol A
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Az A PN =& FE¥ FASE BYY 3F9 HAE g A% Fd KBV-O,
JBV-0 % KPV-0& mouse®] 57O ZFH 2 3 macrophageet W2 A XS Raw 264.7 cell

line, &3 A L5 Caco-2 cell lines 7t Alaze] digt A S4dARE SAHATT

= 2x10° cells/mL2 %A ¥ macrophage cell (Fig. 31A) @ Raw 264.7 A% (Fig. 31B)9]
KBV-0, JBV-0 ¥ KPV-0& Al&%% 1.6 ugolA 1,000 ng7kA|, =3t 4 Ax4F=z 243
AT A ES Caco-2 AE (Fig. 310)9d= AEF%E 1 pgolA 1,000 ng7bA =4 ¥ ot
SEE Thsto] wjek & AEe AE=ARE et ew 1 A¥= Fig. 319 YERd vk}
dol e AETtolA FElgh 542 YA e 53] wkoA A5 Ade A

A Sk

_|\1

)

150 200 150
= =
= z N
= = =
2 120 & = 120
B 2 150 =
- = 100 E'
@ —
F & = =
= - w &0
g 3 '3
2 3= -
30 —— KB = LY,
= o mo| S = T e
B0 —y KD
L 0 0
NG 18 B 40 200 1000 NC 16 8 40 200 1000 NC 1 10 100 1000
Concentration of sample (pg/ml) Concentration of sample (pgiml) Concentration of sample (ug/ml)

Fig. 31. Cytotoxic effect of KBV-0, JBV-0 and KPV-0 isolated from traditional
vinegars on murine macrophage (A), RAW 264.7 cell line (B) and Caco-2 cell line
(C) in vitro. Each cells (2.0x10°%mlL) were treated with various concentrations of KBV -0,
JBV-0 and KPV-0 in 96 well plate for 24 h. The cell cytotoxicity were determined by cell

counting kit (CCK) assay. NC and PC mean negative and positive control, respectively.

.

Balb/c mouse?] B7o 22X E E# 3 macrophage?d A% 3F9 AR —‘.Z‘ 1,000 llg/mL/]
Ht}p 038 AFTER ZA5E AXo F2To] AFHgon FHi
H]JAOHHL 3FF ANE EF 100 pg/mLe] FZ7FA] AlEo S
KPV-0+ 1,000 ug/mL0ﬂ A ek Al Al JBV-0who] &
YA M EZT RAW 2647 Al3xe] F39 = KB

v
oA control THH] ok 159 F245S HFAL



of| M 5-E] control WH] ¢F 1.3-4u] AE9 A& HoF0o] KBV-09 JBV-09 thy] 7 =2
A5S HoFgth

OlN 2

3) A% HEAx §¥ KBV-0, JBV-0 2 KPV-0 t}2¢ tiAA Lo o &4

7F) W4 Al £ (macrophage)9] NO AAko] v X &= 9

AE WE Az § KBV-0, JBV-0 @ KPV-0 Thd At 5 SrojEdon na4
3] NOE AAstE 43S BAT (Fig. 32). A AlEtjal 5 LR 2] ujx] o]
A7k @2 A UET (negative control, NC)¥ vlwE w KBV-0, JBV-09 A= &AL
o2 A5 HelA e ¥k, KPV-0& 1,000 ng/mL s%lA NCo ¢F 17w o2& =
= NO A &S Fo4doz ygdlon s= oEA SAT7F e FelaA =l

60

—@— KBV-0
—O— JBV-0
—w— KPV-0

s
e}

36

*k%k

*%

N
iN

*

07—4’48

Production of NO (uM)
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Fig. 32. Effect of KBV-0, JBV-0 and KPV-0 on production of NO by RAW 264.7
cells. Peritoneal macrophage(2.0x10°%mL) were treated with various concentrations of
KBV-0, JBV-0 and KPV-0 in 96 well plate for 24 h. The concentrations of NO in the
medium were determined by Griess reagent. NC and PC mean negative and positive

control, respectively.
1}) A Al £ (macrophage)?] cytokine A Abo]| w X+ <3

Macrophages= Aliteolut ol&d& 4, AAs= IAgolA o2 7FA cytokines &H] 8ol
AAANS 2date, el g A28 T2 &S ste AXEA, FAdAA e 9
E‘TL?J H| 5ol W &-gol #AGH, TAAEL s AHARD Aaldd s e
T3 TLR(toll like receptor)o WFS-3l= EZ(LPS 22 %) macrophageE &4 31354
THES B Al T4, A+ 285 93 diAAEe] 43 nAdE el gk Wo] 59
22F WeNkS-S 24dE 4 & IL-1, IL-6, IL-10, IL-12 ¥ TNF-a9} #Z2 cytokineS A4k
ghohan A v

IL-6 ¥ TNF-a* macrophaged] ¢&} x5+ thiE 2 ¢l cytokine A Al 7Fd o o}

i
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Aol JoiM FFH< IS a4, £33 IL-6= IL-13 @5 oz #&3te] T AEs}
B Alxeo] Ealo] #osa s adst vty BuEa 9ok Ed TNF-a2 54 oA o
et AEEAH & mfolefaA 2Eo] da, F4 2 A A F A ol o 71A
AR E F23 988 dvpa dEx Jor IL-12% NK celld] #4353 2 Thl type?]
H WS fFEshE cytokine 2 ZA FAEQ}F e AxA o EL did vEAHS E=ole
288 vt A o

ek dE dE Az fg KBV-0, JBV-0 2 KPV-0 b9 A E5S mouse H7 0 & 5-E

8% macrophage®t WA AHEZF Raw 264.7 cell lineE A=3ste] IL-6, IL-12 ¥ TNF-a<]
AL AT A3 mouse B2 HE 23 macrophage cells®] 74 -5-(Fig. 33), KBV-0<}
JBV-0 & Ala+ 5% 4oz A oY KPV-02 %o+ 1,000 ng/mLe] & XolA
oF7te] Fhadhe Aol YER

IL-6 ¥ IL-12¢] 4%, KBV- Oﬂ- JBV-0°l H]3] KPV-0= AsX=<l 8 png/mL o] oA
H 473 cytokme-4 AA 5ol =4 yeEykew (Fig. 33A % B), TNF-a¢ 4% (Fig.
33C)ol = 40 pg/mLolAF-E 5243] cytokined A Frs2 =4 SFIAZHT Z cytokine
A xk %E%“ < 3 A x Fd v KPV-0olA 7HE 3% 2 o= yEy
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Fig. 33. Effect of KBV-0, JBV-0 and KPV-0 of production of cytokines IL-6 (A),
IL-12 (B), TNF-a (C) on peritoneal murine macrophages. Peritoneal macrophages
(2.5x10°%mL) were treated with various concentrations of KBV-0, ]JBV-0 and KPV-0 in
96-well plate for 24h. The concentrations of various cytokines in the medium were
determined by ELISA kits. A total of 5 pg/mL lipopolysaccharide (LPS) was used as the

PC (positive control) and only media was used as the NC (negative control).

A AN EZF RAW 2647 cell lines o]&3te] $UdHFS Pata, IL-6, IL-12 2
TNF-a8 4% Z3(Fig. 34), 24t A& KBV-0, JBV-09 KPV-0& BF & oEHo=
g4 F7F AFS ZIAT 7 cytokinedl A EF M & A4S H AEE KPV-0UUL

E3] IL-69F IL-129] A% 1,000 pg/mLe & =0lA] positive control thH] © 53 A4S
YeRATH (Fig. 34A 2 B). TNF-a9] 4-$-li= KBV-0, JBV-09 KPV-0 2% 3% % 1,000
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ug/mLoll A positive control Rl -3 A4S YeE oY AF =] 100 pg/mLol A=
KPV-0 Aoz 953 Aa 22 F48 B (Fig. 34C).

o]l A¥ZHE mouse HFOZHEH F8 3 macrophageet WA MAEZFT RAW 264.7 cell
lineol] 41 KBV-0¢} JBV-0 Bt} KPV-07}F B -3 cytokine At A=A S BRI =H
Agbd o g KPV-07F tiA Al Z el o FastA 2-&3s F27 st

2o A mouse B ZFE #2] 3t macrophagest WA A X5 RAW 264.7 cell lines
KBV-0, JBV-0 % KPV-0°ll &3 2413t A= A3 dS5F9lo Az A4 AF
w0l Q= IdFA cytokinel Z EFHEH+E TNF-a ¥ IL-69 A4 2 A¥EA WA 5o 2
stef A4 #dol e IL-128 FostA Aitsts &40 d5o] IlENerns HF 2
Az frdl KBV-0, JBV-0 % KPV-0& AA oo 2&st= Wq7|7-5 &4 (x4)st=

o]
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° 250 'g 400 ] .
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Fig. 34. Effect of KBV-0, JBV-0 and KPV-0 of production of IL-6 (A), IL-12 (B)
and TNF-a (C) on RAW 264.7 cell line. RAW 264.7 cell line (25x10%mL) were treated
with various concentrations of KBV-0, JBV-0 and KPV-0 in 96-well plate for 24h. The
concentrations of various cytokines in the medium were determined by ELISA kits. A total
of bmg/mL lipopolysaccharide (LPS) was used as the PC (positive control) and only media
was used as the NC (negative control).

Sk | reverse transcription PCRS ©] 83t f-7#le] wtd S &Qlst Ao = JBV-07F &
FEAM F3 ¥ IL-6 mRNAS &S yvehller, 53 1000 pg/mLe] F=olA JBV-0
= FAF T vlE] oF 6919 IL-6 mRNAS] #dS BEAt} (Fig. 35). KPV*Ooﬂ A= JBV-01

= 92 HES YRR TE 1000 pg/mLe FEoA KPV-0+= FA gt Hla] <oF 24)

©

2ol IL-6 mRNA2 &S H(}igb} KBV-0& 7494 29E vERA kTt
oo A= @ulF leveldl Aol FH At tha Aol AT o] &
mRNA®} el g o] A wkzk7| 7 Adolghe ud T o, vk A QAT S
o] 2 ¥ = ARtelgt =t

o
ﬁ
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Fig. 35. Effect of KBV-0 (A), JBV-0 (B) and KPV-0 (C)on mRNA expression of
I/-6 of macrophage cell line, RAW 264.7.
) A5 $E3x §d KBV-0, JBV-0 @ KPV-0 tt22 Fc receptor &

th A A E+= B A(C3b) receptoret IgG Fe receptor® 714 1L 3984 B34 2 A EFH
F2A A A S AAeH =, AAEZS Fe &A1& &3 E2o s A4zl olstd
HAA A A 2 ML vlol 2~ T g A= Axd &2lo] AIF T Axze ¢ <
Ae Fiestet TaskA Bt BauEa ok A A E] Al E o= FeyRI, FeyRIla,
FeyRIIb ¥ FeyRII 59 subtype £°¢] o™, o]5 5 FcyRI, FeyRIla, ¥ FeyRITES &4
FEA 2N AEAD JIA FFTH S E immunoreceptor tyrosine activation motif (ITAM)7}
A8t ITAM 535919 Bol24l ¢IAkstE T8 Fe 845 S35 A AAHd FEdA e
2 28383, FeyRIbe YA =844 immunoreceptor tyrosine inhibition motif (ITIM)<S
7EA 3L Qo] A3 A o2 AEgho] e A it

wHehA macrophage ®A Il Slo] T8 HTS k= FeRlla®l mRNA 23S o
243t A3 (Fig. 36), FcRII receptore] 3ol ¢lo] KBV-0, JBV-0= ojwdt 3w njxx ¢

P dbe KPV-0E 1000 pg/mLe sXol A 94 o2 FcRII receptor &S F71A
= yUebgo =z A% frgl KPV-07F macrophage® ®A 485 £ = A<

o

roro
Jus)
o &
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Fig. 36. Effects of KBV-0 (A), JBV-0 (B) and KPV-0 (C) on FcR II expression of
macrophage cell line, RAW 264.7 (Reverse-transcription PCR)

_90_



o AE dE5dx Fd KBV-0, JBV-0 2 KPV-0 t}39 FAHGA W &A (n
vitro & ex vivo)

40
i)
oX,
%
]
i
X,
3
ofN
>
m 0
o,

1) Peyer’s patch cell®] ¢ 3 cytokine A4F &b

fr
4l
o
5
o
%0
L

Peyer's patch= T A2 B A¥X T2 TAH X+ macrophage®t 7 =+
sto] T3k cytokines ARl H&=H|, olF =Y S #SE st= IL-6, GM-CSF
&3 22 cytokined ol& HAWAow Gyt dojubA Tt olE gRlsH] 9kl AR
3k Peyer’s patch celloll 4 2] cytokine®] Al %3} Peyer's patch cell ¥lF %5 28-S mouse
bone marrowell #&3&to] FFAME Y proliferationo] 7 X &= 9 aS shelstazt a4

AT 28 2% F39 KBV-0, JBV-0 2 KPV-0 tA &= Peyer's patch cellel]l # 2] 3s}aL
o]5o] AAikst GM-CSFe} IL-69] =S ELISAZR =4, Al Al5 2% GM-CSF9 At =
ol FFE MAA F= AIAE BA EHFlg 37). IL-62] 4% KBV-02} KPV-0+= 1,000 n
g/mLol A Bt A%%=Ql 100 pg/mLelA 238]8 %2 A4 A= A& BHoF o, A4
o7 gL U2 Aol

|

M oo

Lo,
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[4)]
o

Concentration of sample (ug/mL)
Fig. 37. Effect of KBV-0, JBV-0 and KPV-0 on production of GM-CSF (A) and
IL-6 (B) by Peyer's patch cells. Peyer's patch cells (2.0x10°%mL) were treated with
KBV-0, JBV-0 and KPV-0 in 96 well plate for 12 h. The concentration of cytokine in the

medium was determined by ELISA kits. NC and PC mean negative and positive control,

respectively.

A AE g 2% f3 KBV-0, JBV-0 2 KPV-0 39 Peyer's patchE 723 &
TAEZ FAEHE AES A3 Al Al BF T3 vlE] oF 4m 2 fo)d &4 S
BEEJom, 53 KPV-09 AF FEgEHoZ FALAHS BT 53] 100 pg/mLolA
¥ dxzad A AR =L dA4ES YEUY 7 e X SAEAAES Bt
(Fig. 38). o] kA diAAMxe] A= &4 A3l sdst Ax5=24 A% Fd o3 KPV-0
7F e @44s yEhdY s AS AA Sl 5 Qe Ay
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Fig. 38. Effect of KBV-0, JBV-0 and KPV-0 on bone marrow proliferation activity
through Peyer’s patch cells. A 10 pg/mL of lipopolysaccharide (LPS) was used as the
PC (positive control) and only media was used as the NC (negative control).

2) Peyer’s patch celld] ¢ IgA AAA= &A

Alg A=l 93 Peyer's patch W& THIXE T Ty MEZF ZAF3HA HH o] #91Y
A IgAel Ak T3t 9aS T@ds= IL-10 2 transforming growth factor-B(TGF-
B) 59 cytokine®] Aito]l F =, et W Awd IgA Ao Ado] SrkskA dvka
gl Ak (Fig. 39).

Flagﬂnatﬂd bBCIen‘.a = SIJ[III"ESSIIIH: e
== MNonflagellated bacteria Induction of IgA Fuction ok 1904 _
©o TLR and its ligand Induction of IgG4  *Pressien ofIE Stimulation; mmm
& Suppression of IgE
1 = ‘r"

g .g = Suppression of ThOV
=] \\'ﬁf Th1/Th 7!
.g g o II IL-10 ThOITh22
S5 %t TGF-p effocior cells
=E

e, 6 —©

Suppression of
inflammatory
dendritic celis
Induction of
IL-10-producing
dendritic calls

J
Mast call

S =
[gAS) AHE 2AG A3, 3 TR AFUE Az A melA BT IgA] 4AFS

2 KBV-0, JBV-0 ¥ KPV-0 B3 A 5E Peyer's patch celldl 23}l
=
pal (¢}
L&A ow FURAZ oW, control thH] oF 2~35 Hl¢ &A4& YEWAY (Fig. 40). 53

]
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Fig. 40. Effect of KBV-0, JBV-0 and KPV-0 on production of IgA by Peyer’'s patch
cells. Peyer’s patch cells (2.0x10°%mL) were treated with KBV-0, JBV-0 and KPV-0 in 96
well plate for 24 h. The concentration of cytokine in the medium was deterrmined by
ELISA Kkits. Only media was used as the NC (negative control).

AElE F AYgER2E A9 oF 6%E AAstE EAH FHE A
31 & 9 (mucosal-associated lymphoid tissues; MALT)ol A 2

> o of Hr f

HE T Hehe Feke] AR Ashs Wdve] AAE et Aol AdHe
sk FAlR IkkE 1 Hat oF 3 g9 IgAE Adtshe Zlow Hamo] gtk wEpa] A
2E Az Fd W9 24ude dA 4 FAC To dTE Fas g
frastA #eidhe AA A 5 Al

3) Peyer’s patch cellol] 93 IgA A # A cytokined A4+

il

SES

LE 2%z 28 KBV-0, ]JBV-0 ¥ KPV-0 thd°] Peyer's patch cell& A=3to &
2 [gAY IS AFA U= AL LS [gAA4Ee] A HEE cytokined] W3F7F oAk

ol

3

A]

rN o%m

=3 U;}E]r/q A =g Ax Fd KBV-0, JBV-0 ¥ KPV-0 ttdA =59 2HZA A=
Peyer’s patch cell® cytokine BAHS in vitrool X =43 A3 A8 A7 59z &
KBV-0, JBV-0 ¥ KPV-02 TGF-¢ A4hs F3ad L, IL-10= oju s = v
gerol FlEATt (Fig. 41A).
$kH Peyer’s patch cell®] TGF-B A4HA= a3= A Alg BF % oFEFow 5—7}8}
Row g a el Hls] Ho 30w o] e w& AHES HAT 53], KPV-09 4
10 pg/mL AEZolA% FA g thu] oF 158 o]4ko] & AAHFS HoFn KBV—OQ}
JBV-0R T} v & LS UeEtlde (Fig. 41B).

A:LAQ_HLI-H
ofl (o 3@

olel A= A% Az Fi thd KBV-0, JBV-0 % KPV-07F E5F od e e
IgA S =313 Ay IL-10 R TGF-Bo] A4 2ot dA|epglon webs Faud
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AE T Tre MEZF AT 93] AFH0o] 53] TGF-B9 ®#HE F3A17]a1, o5 23|
IgA" B cell®] #3115 A= IgA+ plasma cell29] A3S FEAA v [gAS WAIEE

o1 e = S =
s FEE 5 4
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Fig. 41. Effect of KBV-0, JBV-0 and KPV-0 on production of IL-10 (A) and TGF-
B (B) by Peyer’s patch cells. Peyer's patch cells (2.0x10°/ml) were treated with KBV-0,
JBV-0 and KPV-0 in 96 well plate for 4 days. The concentration of cytokine in the
medium was determined by ELISA kits. NC and PC mean negative and positive control,

respectively.
4) Caco-2 cell¥ AYA X ZFHIAE o] &3 AIANES F2 5 (in vitro)

A 2g Ax F9 KBV-0, JBV-0 % KPV-0 Alse thdolgts 544, Alse] Fahy
1

T tig =] A= Aol AR HE v 2 AR S5 71l AA H o
g A A M E ALo] 9] tight junctionS E3F &9, endocytosis 2 exocytosisol| <93+ 4
g M FHete M9 % Peyer's patchE ¢ 2 35 AIAEL F M-cellS 473+
APdvhs B2 A7 Basol Aok webd & Adedes A Fod S vdo] Fd A
HAEE FHstY SE F AW WIAEZER RS, 25S @A ZE 7 due M S

Z3l7] 98] Transwell® insert’} &F&¥ 12 well plateE ©]&, 23S 2 3P35HA

%, transwell membrane 5ol & A3 & A EFQ Caco-2 cellS wgste] AxE
monolayers FAAI7]11L, stFFode tIAAE EEMEF Raw 26475 8] gSHAEA,
transwell &40 A% @3 2% § KBV-0, JBV-0 alc KPV-0 t3S H7lste] 2 Alg
7} Caco-2 cell& F3ste] sl&Ho EAs+= Raw 2647 cellE AFe 4= =4 qF=
Raw 264.7 celle] A4tsh= IL-6 2 IL-12 §3S SA3A

A% A3, Fig. 420 debd wpep o] AL aAx v KPV-0: tranwell 349
Caco-2 cell monolayerE & ¥3lo] 3552 Raw 264.7 cellS A=38ta IL-62] AFS F%
& = 9ol FJHAT AlE T o3t IL-6 A A== Al5E @3] Raw 264.7 cell
Hj el H7tgS w Bl siekoy KPV-09 749 1,000 pg/mLe] XA oF 65% A=

o
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o] BE3ES Hol= Ao #HEHAY (Fig. 420).

9, KBV-0¢F JBV-0& duidez oust JF&F= 714 Fas YepUAE=d (Fig.
42A 2 B), o]#13 A= KBV-09F JBV-0XtF KPV-07} AoAgA e Axd Nd=S
FostEd o fEeiA AEdE vteAdeE FEHUY. &5, E assay systeme ©]&,
SHd = AL IAEQ Caco-2 cells, oo = FHHAGAESQ Peyer's patch cellS ©] 2
sto] ALEE Ae Ay FASRAES Zb= in ovitro Z2AANA FAHAAME G4 =ES A
Ast=d o] A& HESH $8E 5 JE HoeE dAddEn

A) B) C)
1200 1200 1200
3 = 3 =i 3 -
g o g o [ Trans well E [ Trans well
5% gg gggoo
i3 52 g4
LN §§ 600 38 &0
oy = on
©8& a3 ag
43 ¢ 9q
5w =32 0 =2 30
> o 14
2 > >
Q o]
0 0 i_;;
NC PC 10 100 1000 0

Concentraion of KBV-0 (ug/mL)
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Fig. 42. Effect of KBV-0 (A), JBV-0 (B) and KPV-0 (C) passing through Caco-2

cell monolayer on cytokine

production by Raw 264.7 cells.

ofdel AWEFE Ut deds ARl gAx ¥ KPV-0eh dwjAx 3 KBV-0
T oS WdgAd Ay FRE4S 2 don, 53] KPV-09 4§ d&A dnjax
ol ZhuAeh S feflel JBV-0RT 953 Wasilss AR Ao S A
FF FUlt AEEE Az Fd g, KPV-09 KBV-08 tido= AAE AA F254
el F¥E5, 53] in vivo 95 Fstel Aol o3k Faw A g 243 Y=
= TAge A sk
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2t AETEY xS WagAY O3 AA R FxI%H 54 03
1) AFTEN2ERE do@Ho] ¢ g3AY 28 - AA

7E FAHAEAT FEo] dxdd = AT dvndx fFd 2tdEEd KBV-0&
50 mM ammonium formate buffer (pH 55)% B3 3}¥ Sephadex G-75 column (2.5%90 cm)
o loadingstil &% buffers ©]-&ste] &FAIA FApde] Aolgk 371 & KBV-I, KBV-II
2 KBV-IIZ GA At (Fig. 43 2 44A). 3 4% 22 78 2uddiEd KPV-0
gro =9 AHAAAAS A zZ+z KPV-I, KPV-II 2 KPV-III¢] 37| FR oz 13359 om
(Fig. 43 2 44B), o] 747 A%5dg A% g AA gdFIdRoz o]Fo Ao A&5

At

Korean black vinegar Korean persimmon vinegar
Concentration to 20 brix Concentration to 20 brix
80% EtOH precipitation 80% EtOH precipitation
Dialysis Dialysis
Lyophilization Lyophilization
crude polysaccharide crude polysaccharide
(KBV-0) 2 ¢ (KPV-0) 2.2 ¢
Gel filtration on Sephadex G-75 Gel filtration on Sephadex G-75
I I | | | |
KBV-I KBV KBV-II KPV KPVHI KPV-II
yield-024 g yield 10359 yield - 016 g yield - 074 g yield 1036 g yield 0380

Fig. 43. Isolation and purification of the immuno-stimulating polysaccharides from
Korean black (KBV-0) and persimmon vinegars (KPV-0).
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Fig. 44. Gel permeation chromatographies of KBV-0 (A) and KPV-0 (B) from
Korean black and persimmon vinegars on column of Sephadex G-75. KBV-0 and
KPV-0 were subjected on Sephadex G-75 (2.5x90 cm) and eluted with 50 mM ammonium
formate buffer (pH 5.5) at the flow rate of 0.2 mL/min.

HAZE AAHAANA dojz 7zt FREL £x W BHEs Fedr] 93dle] Superdex 75
GLE ©]&3% HPLCE 33t 23 &dnjdzx Fd AA g KBV-I, KBV-II ¥ KBV-II A
g BT 9 peakE UWEMAE ko Hlw A HA LT 53 F peakE FAHLE
ApgFo] Aolgh AwFo]l Fdo] ¥ AFS HAs. ETEA(pullulan series)S ©]-&3te] o]

)

kDa, 10 kDa, 3 kDa®] t3A <

>
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S
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| 73 Ly e L

= (A) ;;j\\‘\\fi .. (B) :ijﬂ\‘{iff ;q_[C} :;i*tqifi‘
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Fig. 45. Elution pattern and MW-determination of KBV-I (A), II (B) and III (C)
purified from Korean black vinegar (KBV-0) on size exclusion HPLC. HPLC

equipped with Superdex 75 columns.
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Fig. 46. Elution pattern and MW-determination of KPV-I (A), II (B) and III (C)
purified from Korean persimmon vinegar (KPV-0) on size exclusion HPLC. HPLC

equipped with Superdex 75 columns.
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e, Az o AA g9l KPV-L KPV-II 2 KPV-III 8#9 49% 2% o
peakE UEMHA= @gtort, F peaks TAHOoRT BAES F4I AH, o5& 474 A
@ 60 kDa, 10 kDa, 5 kDa®] tt3A 92 &lstsith (Fig. 46).

2) AAE O J&£9 T34 54 79

sk A dn Az frE BA thd i KBV-I, KBV-II ¥ KBV-II19] Ayt g}3t 54
S AHE A, Table 160 Webd vhe} o] A EE BF 0% & T4 FES
wolom 31-96%9 A7 dFs HEdoEn o5e] R TA gEAE AT &4
& o Aot @9, dubor HeREEdA AEHes @i 3 KDO=ede it 9l

A

A

it

Table 16. Chemical composition of KBV-I, II and III purified from Korean black
vinegar

KBV-I KBV-II KBVl
Chemical properties (Mole %)
Neutral sugar 96.9+2.0 96.0+4.8 90.4+3.4
Urenic acid 3.1£1.1 4.0+0.4 9.6+1.2
KDO-liked material - - .
Protein z = =
Sugar component
Rhamnaose 2.0£0.2 1.1+0.1 1.0+£0.1
Fucose 0.1£0.0 0.2:£0.0 0.5:0.0
Arabinose 7.0+0.4 7.5+0.2 49+04
Xylose 6.9£0.3 9.0£0.3 9.2:0.5
Mannose 58.4+0.9 27.0+0.1 9.4+0.1
Galactose 12.10.1 15.4£0.1 4.0+0.1
Glucose 10.30.1 35.8£0.3 61.420.8
Galacturonic acid+Glucuronic acid 31411 4.0+0 4 9.6+12

An| 2z 2 AA GFIEES 7R SEe] alditol acetate A= ASESal A

A ] 2] 2] ) 3
S BAT A3 (Fig. 47), 249 KBV-12 53] mannoseE 584%9] #& M &= FHrstil
ANo KBV-IIE= mannose®t glucoses, A2 thdel KBV-IIE glucoseE Aoy oz
Eo HER ot dsol FJEAT ol g AME S dAn AR Fd KBV-IZF 24F 23
b dojuir] A, 4F wg gdAA #efss 2R fale HeZ Alxd 7199 mannanol
7118 tdeds FESA shslen, KBV-IIE A= dn fadle] diEelA 7193 limit
dextrino] &3 7hgA o] 7= AT (Table 16).
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Fig. 47. GC chromatogram for the determination of sugar compositions of KBV-I
(A), II (B) and III (C) purified from Korean black vinegar.

I A Ex Fd AA g R KPV-I, KPV-II 2 KPV-III2] ¥ut 3eEAS 2y
A3} Table 179 WEbd vle} o] 628-854%2 T4 dF 146-37.2%2] AT TFE
et o2 ojFo] F2 dnd I fr#le pectic polysaccharide® T o] A& 53
E o Jdon 53], 3 EAY FEA KPV-IIY A4, pectindll FF4 oz Agtso] gt}
I B %3 Q¥ rhamnogalacturonan II (RG-1D¢] X E 222l KDOZEZo| HAEHOEH, o]
So] wadNA F aid il pectin® ZH-E homogalacturonan F-#o] ZHuxo] HEad

Table 17. Chemical composition of KPV-I, II and III purified from Korean persimmon
vinegar

KPV-1 KPV-II KPV-II
Chemical properties (Mole %)
Neutral sugar 85.4+2.7 71.3x1.6 62.8+1.0
Uronic acid 14.6+0.3 28.7+1.2 37.2+0.5
KDO-liked material - 0.5£0.5 =
Protein = = =
Sugar component
2-Mefuc B Gt B
B hafrinose 8.6+£0.3 14.320.1 24.8+0.5
Fucose 0.3+0.0 0.7+0.0 1.6+0.0
2-Mexyl - 0.6+0.0 =
Arabinose 31.7+£0.3 20.5+0.2 8.3x0.1
Xylose + Apiose 1.7+0.0 2.1+£0.0 4.8+0.1
Aceric acid - 0.4+0.0 -
Mannose 19.6£0.3 6.9:0.1 2.6+0.0
ERess 15.2+0.2 17.40.1 12.7£0.3
helasaen 8.30.1 7.30.1 8.0£0.3
Galacturonic acid+Glucuronic acid 14.640.3 58 6412 37 240.5

A2 ) AA I EES JFEslsle] alditol acetate FrEAZ Adeta FAHALEES
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A% Az aEAe] KPV-I2 rhamnose, arabinose, mannose, galactose % galacturonic
acid®] gr=Fo] = HAE=H o 2M o] E9] pectinfrild RG-1 +x2=2 EATS FE2T + AN
t}. ®3k KPV-II= rhamnose, arabinose, galactose % galacturonic acid’} W] &= HE=%H 3

F Ao 2] EA Oﬂ A= A #FEEA = 2-methyl fucose, fucose, 2-methyxylose, apiose,

aceric acid’} AZ "oz KPV-II7} 72 RG-II o=z FAH0] 9oS At dHolst &=
gk whebA 7 43 Fe) e F2 ARSI ol EASE pectinel WEAY F b
o] RG-I13 RG-IZ B&H I o]5o] Ba ¥ %4 2 by F Axo Augoz 39

AAS A=Ak &g —’F At (Fig. 48).
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Fig. 48. GC chromatogram for the determination of sugar compositions of KPV-I
(A), II (B) and III (C) purified from Korean persimmon vinegar.

3) AELFAX 8 AA 9F &4 B-glucosyl Yariv reagente}te] w84 HE

AELgAZx f8 AA dFIEELS 5 arabinose®t galactoseE H2 H| &= 373}
= At F=Ao] Erim SurEdome ol stela] 9
-34S AESIIT B-Glucosyl Yariv reagent [1,35-tri-(4-B

—glucopyranosyl oxyphenylazo)-2,4,6-trihydroxy-benzenel==  arabinogalactan % 1139
arabino—-B-3.6-galactan® Eo]d oz wHk&sto] A HHS PAst= oz A e,
ol v SolHog whgah= A EA Alko R dHA glern® olF olf HE &
n Az fre AA gl KBV,

by

1 9lo] o]E o] arabinogalactan . E &

3 B-glucosyl Yariv reagente}e] 1t

KBV-II ¥ KBV-III¢| ™3t single radial & &+S &Y

I
Fig. 49| Hol& nle} o] HEFEZHZE AFEFH arabino-B-3.6-galactan?] gum arabice &
T oEAer Hge] Tk e wol FARE AvAx frE Ak gl KBV-19]
okzbe] A PAo] #EHE WA (Fig. 49A), KBV-II ¥ KBV-II & 7} sZolA of

4 & ox
BN o
T

al o]
St e ] gkt webA dAnjAlx Fdf AAthdel = arabino-B-3.6-galactan
25S gdJT 5 AUt (Fig. 49B).
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Fig. 49. Single radial gel diffusion (A) and reactivity (B) between a-glucosyl Yariv
reagent and subfractions of KBV-I, KBV-II and KBV-III isolated from Korean
black vinegar.

e Az wdll BA v 4 LEAE gdgEed KPV-IS #2549 g
H ek A9 oF 23%9¢] arabino-B-3.6-galactans $Ff3t Aoz HrFEAYA T (Fig. 50B),
KPV-II 9 KPV-II+= oust Jds= JAstA Eekon(Fig. 50A), ol#fe A =5 E 744

I8 g Eel KPV-IS arabino-B-3.6-galactan 7% side chainl & 3}+=
KeR

STD - Gum arabic w 0
‘ 0.3125
0.625
5 03125 125pg 125
25
0.625 pg 25ug 5
KPv-1(8) [ ]2a1%
KPVAI(5) | s
KEPV-I KPV-II KPV-III KPY-Il(5) | o% . . . . .
\_Y_) 0 200 400 600 200 1000 1200
Spe Precipitation (mm2)

Fig. 50. Single radial gel diffusion (A) and reactivity (B) between a-glucosyl Yariv
reagent and subfractions of KPV-I, KPV-II and KPV-III isolated from Korean

persimmon vinegar.
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macrophages A=3h= WSS 5487 d, A4 g iEse] Axsd AFE g2l
12} st 96 flat-bottomed well plated]l 2.5x10° cells/well2 %4 % macrophageo] 2%
dAul A o} A% F3 AA GRS 47 AJEFE 1.6 pugolA 1,000 pg7hA 2 theFst =
T2 7}ste] vkt 3 A AFARE FeIs=, 1 73‘4‘“ Fig. 519 YEd wpe} 2
o] e META FHE 54 UEIUA] Fgorn 53 oA A5 A= #Ey
A ok Skr.
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Fig. 51. Cytotoxic effect of the polysaccharides purified from Korean black (A) and
persimmon (B) vinegars on murine peritoneal macrophages in vitro

2) A% EaEAx A AA U947 29 HYAE A5 A4

7 W4 Al £ (Macrophage)9] NO AAbo] w X &= 93

A% WEAE e AAGY ARE BE SR 9EH0E BAAZE ATl NO 44
& frat 4TS wltd, A BHL 200 pg/mlol el FEAA FuUd AFE U
=z

F% (Fig. 52B)o] @dnAx frd AA d32E (Fig.

53], dvidx 2 A x fdl i g gl KBV-0 ¥ KPV-09] 7%, #47e] =t
Y A AA gFgiel vE] 25 53 NO A4 43S 2oy, Az fd 1&
A4 g g Eel KPV-1S 1,000 ng/mL F%ol A &A%+ (negative control, NC)¢] ¢F 2ujj 9]
Ol2F =2 NO AAHS YeWlon Fxo&Ed 44357 4% FshA ettt
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Fig. 52. Effect of the polysaccharides purified from Korean black (A) and
persimmon (B) vinegars on the production of NO on peritoneal murine macrophages

in vitro.

1Y) ™4 Al £(Macrophage)?] cytokine A4to] WX 3

oL
=2
v

B2 A ASE FAo)A o] 7FA| cytokined 1] o

A AES ot AlxEEA, FAAA L H
Ze] vl 5olA WG o dASH, SFAE disiA e AHA] FEd s HET =
st AW ASHgs dZdste T340 9&S st AlEolth. Macrophage®] Al 3w}
#We TLR (toll like receptor)ol WFS-3li= EA(LPS &2 HAE)S AXEE A 3}5te] TA
Zeof B Alae] F4, A 28-S gk giAAxey A3 vAE A digh Wo 59 23k
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Abgkttar olm] # okel A glvh
E3] IL-6 ¥ TNF-a+ macrophage°] 2l&] =%+ X2 <l cytokine o 2 A7+ of
02 A delM TFAQ 92 ov, 53 IL-6= IL-13 g4 oz g5t T
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el wbES sk cytokine o2 A E oL 2 AEA e I vEAEE Eol=
g st A 9
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S mouse H7Z A g A EZLE 23] IL-6, IL-12 2 TNF-a9] A4S =
EHog FHAANF oW, aiA Pl KBV-Io] Aujx oz AEAE Q0 KBV-II
T KBV-IIdl Hl&] & cytokine? AA =SS dvehiidd. 38, KBV-I2 1,000 u
g/mLe 1F%E APolHE 2ud KBV-09 A Axe] IL-6 4453 BAAT, 200 1
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2 gAS Fx3 ¥ F de Aow yewtr (Fig. 53A). IL-12¢ TNF-a A SAA®
407200 pg/mLe] FXoA oln] Zod g (KBV-0) £+ AA - (KBV-T % IDell 1] 3l
A @48 el QY (Fig. 53B %2 CO).
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Fig. 53. Effect of KBV-0, KBV-I and KBV-II, KBV-III on production of IL-6 (A),
IL-12 (B),
(25x10%mL) were treated with various concentrations of KBV-0, KBV-I, KBV-II or
KBV-III in 96-well plate for 24h. The concentrations of various cytokines in the medium
were determined by ELISA kits. A total of 5 p/mL lipopolysaccharide (LPS) was used as

the PC (positive control) and only media was used as the NC (negative control).

TNF-a (C) by peritoneal murine macrophages. Peritoneal macrophages
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Fig. 54. Effect of KPV-0, KPV-I and KPV-II, KPV-III on production of IL-6 (A),
IL-12 (B), Peritoneal macrophages
(25x10%mL) were treated with various concentrations of KPV-0, KPV-I, KPV-II or
KPV-III in 96-well plate for 24h. The concentrations of various cytokines in the medium
were determined by ELISA kits. A total of 5 p/mL lipopolysaccharide (LPS) was used as

TNF-a (C) by peritoneal murine macrophages.
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the PC (positive control) and only media was used as the NC (negative control).

A Z2RY AAg gdgie KPV-I, KPV-1II ¥ KPV-IIIE avax f4
=3 I Gl 2ud KPV-09F 182 AAgd KPV-I b3 Al 55 %] mouse 2 Al
FE AFste] IL-6, IL-12 2 TNF-a9] HAHS % J&zHow Z3A7oH,
ot KPV-Io] x=ud KPV-0°| H]&] Aojdox 43 cytokined A F%=
t}. (Fig. 54C)

ARz A gFgEel KPV-II ¥ KPV-IIolAdE 1,000 pg/mLe ex= g
IL-6 ¥ IL-12 A% (Fig. 54A % B)olA 2k7te] 848 HY B cytokined AAHS
o= Al 7lskAl Eshe AR vEy AAx fH odo] zZie "gdde
KPV-Io| 7]9lgh &Aooz Atgd 4 Ut

53 niA

= YERASL

Eu) :lo 2
qL b
FE ol 2
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vt Methyls} 40 o3 A3 <S4 B4, d5La4x Fd &4 d3A AAT=9
4

Fo] Fx B QdojA Fle] AL gAY JE FERE APt HollA
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TS 4G Alold 12, 13, 14, 1—6 &
Al g g 7] wiEel B A el wlis)
o] 2 54 el Qo 7P Fagk dA ol
&l 2l B wo] A% 3= methylation analysis® Fig. 550 e npe} 7o
2 gkae] 22 hydroxylE methylstelal, Zhpialste] FiEAo=
methyl3} & F+499 ringS 733 & Fol3d+= hydroxyl group= acetylationd}o] GC-MS
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Fig. 55. Principle of methylation analysis for determination of sugar linkages of
polysaccharides.

Ae drdrg Az fFd AA I AssE 5 52 ‘:’do—ﬂ.%“é% 15 2= A B R R i
KBV-13} 74 % 8 KPV-1S tido=z & = Tx Sk
Hakomori ®% ol 28] methyations 27z 33ta, GCol o 2l Ad4 2] total ion
chromatogram< &<13t3th (Fig. 56). Total ion chromatoggrameol| A & Z} peak s
GC-MSZ fragment ©]=& FA3to] Aol Fosta = 2t Fo &4 A& SlstAdtt
(Fig. 57 % 58). &%, o|=9 AH}E FFsto] Table 18% 199 74T 2% &4 =4
3EA ST
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Fig. b56. Total ion chromatograms on GC-MS of partially methylated alditol
acetates of derived from KBV-I purified from Korean black vinegar (A) and KPV-I

from Korean persimmon vinegar (B).
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A)

[1] 1,4-di-o-acetyl-2,3,5-tri-o-methylarabinitol (terminallpl) [8] 1,3,5-tri-o-acetyl-2,4, 6-tri-o-methylglucitol (3-linked)
e 43
32
s == § 7
= = 129
= =
2 - c
S ‘2o =
2 =
101
= 181
N ren 71 a7
233
. | 57 | | _— 173 .
W ieewl I T . e 1 T v e O 2 f
SEAS EE SB Fe A6 6B 188 T 28135 48 VES VAT FS A5 T B558SETE 20 ® B0 100 120 140 180 180 200 220 240 260 280
[2] 1,2,4-tri-o-acetyl-3,5-di-o-methylxylitol (2-linked) [2] 1,3,5-tri-o-acetyl-2,4,6-tri-o-methy imannitol (3-linked)
3z 43
117
@
@ 3
=] a3 =
= -
o =
£ 5
129
= =2
= 101 161
a7 101
87 233
55 LAl 181 e Yo,
Tia 180 58 s8 _|_“ ! 130 40 201 N
Lol JJllJ.u 111 A.UIHJLL”[", i 4 4WLL 2] | ol o AL ATl vea [ 27 | 277 aos
20 30 40 50 60 7O B 36 110120130 140 150 180 170 180 190 20 40 60 B0 100 120 140 160 180 200 220 240 260 280 300
[4] 1,5-di-o-acetyl-2,3,4,6-tetra-o-methylmannitel (terminallp]) [10] 1,2,5-tri-o-acetyl-3,4,6-tri-o-methylmannitol (2-linked)
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101
@ @
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[5] 1.,4-di-o-acetyl-2,3,5,6-tetra-o-methylgalactitol (terminallf 1) [11] 1,3,5-tri-o-acetyl-2,4,6-tri-o-methylgalactitol (3-linked)
3z 3
P 101 @
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< =S 120
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[= 43 E
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[6] 1.5-di-o-acetyl-2,3,4,6-tetra-o-methylgalactitol (terminallp]) 1,4,5-tri-o-acetyl-2,3,6-tri-o-methylmannitol (4-linked)
a3
3
"7
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5 =
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2 | == 128 5
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i 8+ 233
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57 N 29 ;
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3o 2% 5o s0 76 80 SO 101201261461 501 801707 801902506210 20 4 60 80 100 120 140 160 180 200 220 240 260 280 300 320
[7]1 1,4,5-tri-o-acetyl-2, 3-di-o-methylarabinitol (5-linked) [13] 1,5,6-tri-o-acetyl-2,3, 4-tri-o-methylglucitol (6-linked)
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Fig. 57. GC-MS fragment ion patterns of the characteristic linkages derived

KBV-I purified from Korean black vinegar.
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B)

.4,5-tri-o-acetyl-2,3,6-tri-o-methylgalactito -linke ,2,5,6-tetra-o-acetyl-3,4-o-methylmannitol ,8-linke:
[14] 1.4,5-tri tyl-2,3,6-tri thyl lactitol (4-linked) 20] 1,2,5,6-tet 1-3,4. thyl itol (2,6-linked
5 2o
Ty @
8 g
= 5 43
X =
= =
= =
= =
= e 189
rg
I a3 o9
o - 3z _7a s
J Ik ;l‘ |i| , il 11 [ ‘l o= o S P P P A L b £ 203218 233 -]
= el eo oo -3 TAS N AD 200 S0 =40 240 A0 330 S20 A0 SA0 40 a0 a0 100 120 140 180 180 200 220 240 260
[15] 1.4,5-tri-o-acetyl-2,3,6-tri-o-methylglucitel (4dinked) [21] 1.4.5,6-tetra-o-acetyl-2,3-di-o-methylglucitol (4,6-linked)
=
,
e a2z
g g
= 'g
= =
= =2
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[16] 1,5,6-tri-o-acetyl-2,3,4-tri-o-methylgalactitol (6-linked) [22] 1,4,5 6-tetra-o-acetyl-2,3-di-o-methylgalactitol (4,6-linked)
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[18] 1,3,5,6-tetra-o-acetyl-2, 4-di-o-methylglucitol (3,6-linked) [24] 1,3.4,5,6-penta-o-acetyl-2-c-methylgalactitol (3,4,6-linked)
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Fig. 57. GC-MS fragment ion patterns of the characteristic linkages derived from

KBV-I purified from Korean black vinegar (continue).
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A)

[1] 1,5-di-o-acetyl-6-deoxy-2,3,4-tri-o-methylrhamnitol (terminal[p]) [71 1,5-di-o-acetyl-2,3,4,6-tetra-o-methylgalactitol (terminal[p])
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[2] 1.4-di-o-acetyl-2,3,5-tri-o-methylarabinitol (terminal[p]) [8] 1,4,5-tri-o-acetyl-2,3-di-o-methylarabinitol (5-linked)
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[3] 1,3,5-tri-o-acetyl-6-deoxy-2,4-di-o-methylrhamnitol (3-linked) [2] 1.2,4,5-tetra-o-acetyl-6-deoxy-3-methyilrhamnitol (2,4-linked)
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[4] 1,5-di-o-acetyl-2,3,4,6-tetra-o-methylmannitol (terminal[p]) [10] 1,2,5-tri-o-acetyl-3 4 6-tri-o-methylmannitol (2-linked)
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[5] 1.5-di-o-acetyl-2,3,4,6-tetra-o-methylglucitol (terminal[p]) [11] 1,3,5-tri-o-acetyl-2,4,6-tri-o-methylglucitol (3-linked)
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[6] 1,3,5-tri-o-acetyl-2 4-di-o-methylarabinitol (3-linked) [12] 1,3,5-tri-o-acetyl-2. 4, 6-tri-o-methylgalactitol (3-linked)
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Fig. 58. GC-MS fragment ion patterns of the characteristic linkages derived from

KPV-I purified from Korean persimmon vinegar.
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[18] 1,2,5,6-tetra-o-acetyl-3,4-di-o-methylmannitol (2,6-linked)

[13] 1,4,5-tri-o-acetyl-2,3,6-tri-o-methylgalactitol (4-linked)
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[14] 1,2,5 6-tetra-o-acetyl-3,4,-di-o-methylgalactitol (2,6-linked) [19] 1,3,4,5,-tetra-o-acetyl-2,6-di-o-methylgalactitol (3,4-linked)
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[15] 1,4,5-tri-o-acetyl-2,3,6-tri-o-methylglucitol (4-linked) [20] 1,3.4,5,6-penta-o-acetyl-2-o-methylgalactitol (3,4,6-linked)
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[16] 1,5,6-tri-o-acetyl-2,3,4-tri-o-methylgalactitol (6-linked) [21] 1,2,4,5,6-penta-o-acetyl-3-c-methylmannitol (2,4,6-linked)
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[17] 1,3,5,6-tetra-o-acetyl-2, 4-di-o-methylgalactitol (3,6-linked)
17
43
@
o
=
o
h-]
c
=
a
=
a7
58
71 143159 18
! fl i - 1 2 = 2057 Ylearzs077 295  gas
20760 B8O 100 120 140 160 180 200 220 240 260 280 300 320

Fig. 58. GC-MS fragment ion patterns of the characteristic linkages derived from

KPV-I purified from Korean persimmon vinegar (continue).
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U4k dnl % ‘IQFEH HagA el KBV-19 total ion chromatogram< Fig. 56A

of YJeliloen F23F fragment ion spectrum< Fig. 579 YeERH St KBV-1S & 2559

33 Aol AEHA+E=d (Fig. 56A), & mannose(Man) 2% 37t 714 =& vj&sE &

Ak AR o™ (63.9%), 71 T2 2 galactose(Gal) 23 2 glucose(Gle) Z3ro] =5 o] F

I YA (A7 124 2 10.2%) 12] rhamnose®} arabinose A% F7F 2% EA5= Ao

2 Yeyt sAINE A4 g2 8 de] 54 0= mFo] KBV-I2 shube]l @ thiol
[e3]

ofHel Y #AFS e 3FY tdol AR vE HER TIEHol AT AAE AT
(Table 18). KBV-I thdol= A, oF 60%0| A2 714 =< nj &2 Z48= mannan, S4 =
°F 30%9] H]E&S AA3F= pectin F21 9] rhamnogalacturonan I (RG-D3} A&, 10% ©|wto
2 EA3%+= glucane] EH o] 43S AT 5 ATk

KBV-I ¢ +4 ©4 mannan® 7%, v dote] &8-S on|st= T- Manp(termmal
mannoopyranoside, 23.4%)7} =< HE&Z AEFYed], ol ] &
mannose 3 °]5 9] oligo¥o] 1EE BAH R =A% FAS = AUt 2,6-linked
mannose +7]7F =& v &2 AZH 1, 36-linked 77 E HEE AMAR
T4 (main chain)= (1—6) 2322 <AZ¥ mannose AFEZ AZHo] glom, F4
mannose2] C2 HA(LHF CI)AAA S7F AZAHo wWolyrt= F+22 Hof

91tk w3 2- 3- 9 4-linked-Manp (27} 126, 95 @ 79%)7h %< Wl &w EAet A
HE =40 €°1 2+ mannose FH71E (122, 123 2 1-4)-ZF 02 AAH &4

F At (Table 18). o]4¢] A3} EXHE F4HEE= KBV-I ¥ mannand A 7%+ Fig. 59
of A vpe}
At oz dulo EAste ddFEe AFId starchs AQsta 13 ME¥T T4

¢

(middle lamella)el] <& =) O}L U+ = cellulose, ¥+ xyloglucan®} arabinoxylan®. & Y13 7
hemicellulose, L& = A (pectic substances) & A 3FFZ TAEHS Atk 9]
cellulose™ L% 9] “tr'—x}?_ —’F Ado R s A EAE AL o FE&37F =3 o
+ S Aol hemicellulose®= 472 3ol 46H cellulose T Alolof A 7= 3t networks &
dste] awkel &ty AEE sk @¥e 3 FE&3F oy e FE ERHL Ao we
A KBV-Tell 3132 mannano] &A1&tk ARDS dAr| A2 A5 dH Fol mannan
o] EAjste] o]Fo] waEHA Aexow #8351 HIAds 7HsAdol At 1Ey A EA
o += mannan©°] T4 A 7F =51, 53] dvjgte F79 4E 22 mannan
o] EAVF B it wElaA] KBV-Io| &A1+ =2 mannosed &
< el mannan°l A F#g Aom FAEJG. A xo AxE H
A daEs HadA e 24 HEAARE UNH, 53 ¢F ¥E ?AH F Saccharomyces
oF 22 gE7F AMgHY. a2 MXEHLS B-glucan chitine] T o2 EA| 5}
™ FH ¢ Ztel mannoprotein®] & Fo] FAste o® Hauwa vt webA dE u oS4
die WEE TN TEIVF AMEAEO o]F &IE7F W B-glucan¥t
A ok Alxd oy A HASA Ha, &% AXE 7]9¥99 mannan
S FEY 7 AT wabA drdE Az EAge 78 WA
1

BEaty F REAQ AR Az /99 by 2dE FYAc

o
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Table 18. Methylation analysis of KBV-I purified from the crude polysaccharide of

Korea black vinegar

Glycosyl _ Composition _ .
. Deduced linkage Polysaccharide Organism
residue (mole%)
Arabinose terminal[p] 1.1 RG-I Brown rice
5-linked 3.5 RG-1 Brown rice
Rhamnose 3-linked 0.7 RG-1 Brown rice
2,4-linked 47 RG-1 Brown rice
Xylose 2-linked 04 Pectin Brown rice
Mannose terminal[p] 23.4 Mannan Yeast
3-linked 9.5 Mannan Yeast
2-linked 12.6 Mannan Yeast
4-linked 79 Mannan Yeast
3,6-linked 0.7 Mannan Yeast
2,6-linked 9.9 Mannan Yeast
Galactose terminal(f ] 05 RG-1 Brown rice
terminal[p] 2.6 RG-1I Brown rice
3-linked 2.6 RG-1 Brown rice
4-linked 2.4 RG-1 Brown rice
6-linked 1.6 RG-1 Brown rice
4 6-linked 0.7 RG-1 Brown rice
3,6-linked 19 RG-1 Brown rice
3,4,6-linked 0.2 RG-1 Brown rice
Glucose 3-linked 14 B-glucan Yeast
6-linked 41 B-glucan Yeast
4-linked 2.8 a-glucan Brown rice
3,6-linked 0.5 B-glucan Yeast
4,6-linked 1.0 a-glucan Brown rice
3,4,6-linked 04 B-glucan Yeast

KBV-1 ¢ 4 v4d RGI8 &A= ﬂrokif} ZA3te] arabinose, thamnose % galactose ZF
7125 F4 Jlsstti(Table 18). ¥ A3 oA += galacturonic acid®] ZA3grd2]e ol
F ey vud ¥ HE&Z 24-linked rhamnose’t EAdt= AMEEZRE FH7F —
2)-Rha-(1—4)-GalA-(1—¢°] disaccharide W5 A= A5 o] 21S™ rhamnose® C4 $1A
oMM Tkt SV AAEY EATE & 7 AAh FH o AdSA 9 arabinosest
galactose?] 27152 RG-19] =47} arabinan, galactan %=+ arabinogalactan® @ ®oji}7F
TZ2 E=A%%S 213 A s tHTable 18). Arabinan® 7%, 5-linked-Araf} =& M| &=
EA = AFE =R side chainoll #9] 9+ arabinan< 1254302 AZdEo EATS &

F ATk Galactan®] 7%, 4-linked Galp®] EAZH-E (1—4) galactano 2 EAsta Y&
S FAA sy =3 arabinogalactan® A%, terminal-Ara] EA<F S
arabino—4,6-galactane A 43}i= 4-linked % 46-linked Galp 7|7} HEFHJA o,
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arabino-3,6-galactan®] <A& <A st 3-linked, 6-linked, 3,6-linked % 3,4,6-linked
Galp #7717} %3+ &% AT}l Arabinogalactan 74 $-° & arabino-4,6-galactan Ht & F=
arabino-3,6-galactan HE|2] =7} FAsA EAFE Aoz Yelgsd o] KBV-I9
arabino-3,6-galactan¥} A &14 o 2 wW$-3}+= B-Glucosyl Yariv reagentoll W34S B IW ApA
¥ & AdAsFYPet. A ©Z arabinogalactane IS5 A B A FE HALE tdF A=
o7 FxA EA wg 13, 013, ¥ 7|gdoz FRHAT. I3 arabinogalactane =29
arabionosyl oligosaccharide?t7]& %Z++= B-(1—4)-D-galactan =32 TAE 92, I8 B
-(1—3)-D-galactan F=3f°ll galactose®] C6 ¢ *olA B-(1—6)-D-galactosyl =4 2 H|g
et arabinose 2E7]E ZFE arabino--3,6-galactans, 183 7B} & arabinogalactan =3
€ 7zt pectic polysaccharides A gttt webx] KBV-Id &A5tE RG-12 Type I1¢
arabinogalactano] ™ T= A=< WA FeF pectinOZHH TaHA F gy o] 2
Zzo K EHE EAstE Aol FJHAUTE. 53 KBV-I % rhamnogalacturonan-I<
arabinan, galactan T+ arabinogalactan®] =7} dZ249 R, o550 WIS Fa o
S T Fow FAHJTY (Fig. 59). I A EA 9 A2HI middle lamella Fo &
At 84 vgEF=E AAEAY] 22 BE2 49 homogalacturonan(HG) o2 4
(F ¥l olsmooth region)¥ o] AAgF 7)o v}kl oligo- % polysaccharide’} =2 X4
(branched)¥! rhamnogalacturonani(rhamnogalacturonan I % I)7} &2 o= A (HE 9
hairy regions 7+4) Hlo] & Aoz Huxi Quf mea dn Ax Fo EA)stes &4
ot KBV-I& 31 9] pectine] 2 &34 Fo| HG regiono] #aj¥ o] £al¥ RG-1 4d& HE
gl & 5 Aok (Fig. 60).

KBV-1¢ 4 v gucane AAl GAI=] dv] & EAStE starch ¢ a-glucan®}
g vAEQ] yeast AXEH FHY B-glucand o]l A AT} Table 18 2 Fig. 599 e
HRo} 7to] g-glucans a-(1—4) A9 glucand] C69Y A oA == Wk +%F= sl
At} B-glucan® 749, 3-linked, 6-linked, 3,6-linked ¥ 34,6-linked Glcp Z+719] A= A3}
2Z5EH B-(1—3)-glucan FFo] B-(1—6)-glucan¥} AA" 7|2 FZo] B-(1—6)-glucan?
C3 Xz C4 AN =8 725 e Aoz F7hEAdn (Fig. 59). AT o=
glucan 7]Eo] oW g Y@ Wryo] A &2 AEFAS a-glucanoldh= S}
o] de#lA A= B-glucan® FA = v e FFo R EAgittE HolA KBV-I9
HoAggo FHE rteAe B2 oz FAuE AL

ool A3E QoFd uf Fig. 60 AAIgH vpel o] An| Ao WMAedge] =8 thEQl
KBV-I2 9A152 &r]9 pectine] Wa ¥4 Fol &3]¥o] A ¥ rhamnogalacturonan I3}

2

e %27 ¢3g PEEs 93dd 229 AEY F#9 mannanl® FAAEHO UAFES HF
22 As 7 A0
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RG-I from brown rice

Mannan from yeast

p—Glucan from yeast

Starch from brown rice

Fig. 59. A proposed structure

Korea black vinegar.
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Fig. 60. A proposed bioconversion mechanism of immunostimulating polysaccharide
purified from Korea black vinegar.
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2) A9% 9 A9BY 3R AATE

o,

A 22 f8 dH9aA g Ee KPV-I9 total ion chromatogram< Fig. 56B¢l
vetigl o 23k fragment ion spectrumS Fig. 53¢ veElith KPV-1& % 2159 @
A Aol HEFHA+E=d (Fig. 56B), % galactose(Gal) A% Fa7F 714 =& vj&z2 &4
I AR o™ (30.8%), I Y2 F mannose (Man) Z3 % Arabinose (Ara) 2ol &
Fa Aq(a (ZH2 234 2 13.7%), glucose®t rhamnose A% FA7F 2% A5 Aoz
etk olE 24 AvAx FHdle €4 vd KBV-13= x/4do] Aoladlrt. A= &
g &4 o9 KPV-IS x4 2 F39 SA0E nFo dd o] ofyet 5 3t
zh= 3% "ddo]l AR bdE &R EFHo AT AAE T (Table 19). KPV-T t
= 3 70%2] 71 =& v& 2 =435 pectin 3¢ rhamnogalacturonan 1 (RG-I),

EA2 °F 20%9 v]E&S A EE mannand A, 10% BEE EA43t= glucan©] &g o
= o)

off o

Table 19. Methylation analysis of KPV-0 purified from the crude polysaccharide of
purified from Korea black vinegar.

Glycosyl

. Deduced linkage mole % Polysaccharide Organism
residue
Arabinose terminal[f] 2.4 RG-I Persimmon
3-linked 1.2 RG-I Persimmon
5-linked 10.1 RG-I Persimmon
Rhamnose terminal[p] 0.6 RG-I Persimmon
3-linked 0.8 RG-I Persimmon
2,4-linked 5.3 RG-1 Persimmon
Mannose terminal[p] 6.1 Mannan Yeast
2-linked 12.3 Mannan Yeast
2,6-linked 45 Mannan Yeast
2,4,6-linked 0.5 Mannan Yeast
Galactose terminal[p] 5.3 RG-I Persimmon
3-linked 6.6 RG-1 Persimmon
4-linked 19 RG-1 Persimmon
2,6-linked 1.7 RG-1 Persimmon
6-linked 39 RG-I Persimmon
3,4-linked 24 RG-1 Persimmon
3,6-linked 8.4 RG-1 Persimmon
3,4,6-linked 0.6 RG-1 Persimmon
Glucose terminallp] 4 Beta glucan Persimmon
3-linked 3.8 Beta glucan Persimmon
4-linked 3.2 Beta glucan Persimmon

KPV-I ¢ 44 t9 RG19 &A= vFst A9l arabinose, rhamnose % galactose %
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725 FAHE 4 AAT; (Table 19). ¥ 2o A= galacturonic acid®] A4S A
T Yoy wmuz L HE&E 24-linked rhamnose’} £A3t= AMEEZHREH FH7F —
2)-Rha-(1—4)-GalA-(1—¢] disaccharide ¥ A E= FA=0o] o™ rhamnosed C4 94
ANA Thkgt SV AAEY] EATESE & F AUk T e AgS2 o arabinose$t
galactose®] #715& RG-19] =47} arabinan, galactan =% arabinogalactan® & W oji}7k
T2 EA%S sk s tH(Table 19). Arabinan®] 7d-%-, 5-linked-AraZ} 10.1%9] =&
| &2 EAst= AFEZHEH side chainoll 9] 9+ arabinan< 154302 AAE EX)
e 4 F AUtk FA Galactane] 44, 4-linked, 34-linked ¥ 3,4,6-linked Galp®] &A=
¥ (1—4)-galactan 3o C3 & C691AAA F37F Mo = Fx2= EATES F4A
5}“ CSHARE o] 50 EA Hl &2 A om v Ao w AT
W3k arabinogalactan®] 7-%-, terminal-Araf] <1} ¢4  arabino-3,6-galactan®] EA &
g2l &= 3-linked, 6-linked, 3,6-linked % 3,4,6-linked Galp Z+717} Atjd o2 =& Hl&
AZHAT. A Az F3 KPV-I19o] A9 @vdx Fd KBV-13 27
arabino—4,6-galactan< A 2] EA|8A %3 F+=2 arabino-3,6-galactan FEH 2 EAjst= AL
2 FG7FE ek o] 3k AR S old A FHo| A KPV-I°] arabino-3,6-galactany} A&z o g ut
$-38l= B-Glucosyl Yariv reagente}e] wWHS-AolA] KBV-1HtT Afd oz =4 vepd Aytel
Z dxEeh. wgkA KPV-Iel  E£A8E RG-I&  arabino-3,6-galactan=4 7}
rhamnogalacturonan =29l ZA3% Type 19 arabinogalactan®]™ F= UA =S FolA
A& pectin® 2 H-E TEIAAY T FHo] Az EIHFHE SAck= Aol FAEHAT. A
7] A3}= KPV-I % rhamnogalacturonan-1< arabinan, galactan %=+ arabino—3,6-galactan®]
7 29 FEHE, oo "G Fa 9%8S FIF Aow FAHHIAY (Fig. 61).
S 2549 AEXHWI} middle lamella o £x 44 Rz dAEAe] g H

A & AsteE
2 2279 homogalacturonan(HG) 2.2 T3 (F € 9] smooth region)= o] A TF of 7o Tk
?l_

jus)

Hﬂiﬂ

& oligo- % polysaccharide’} %2  EX|(branched)¥ rhamnogalacturonans
(thamnogalacturonan I 2 ID7F FFA oz A3 (€9 hairy regions 74) FHo = A
o8 RHuxi oz FUit A x Fo EAste &4 o KPV-I2 7 #H4 9] pectine]

pe
a9 Fol HG regione] 35 #8€ RG1 98 HT AT 4 AAt (Fig. 62).

KPV-1¢] #A4YY mannane 4%, H|EY doto] &8-S 9v]sl= T-Manp(terminal
mannoopyranoside, 6.1%)7} =2 H&Z HEH A=, olgdt AMEE S (side chain)7}t
mannose =X o]E59] oligo@do] 1EE EXH FHE SIS FAHL £ A E3
2,6-linked mannose F7|7} =& H&ZE HET 3L, 246-linked ZH7]7} v
B mannan® 4 (main chain)= (1—6) 2322 AA% mannose A& =
T3 mannose®] C2 AAN(FF CAolA F7F AdAFH Wolyrles 722 Ho IS ¢
T oA E= dArAx fFd KBV-IF vE2A4 A% vdd KPV-I2 SHE A8
manno-oligosaccharide”} =% 2-linked-Manp (22} 12.3%)% YELY} =319 mannose 7+
v (1-2)-Ago=2d ddy o S SstA At (Table 19). o]/¢] A¥4=ZHEH F4
¥+ KPV-I 5 mannan® x| 4-%+ Fig. 619 3EAIgH vpe} 2o
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@ Arabinose
G Rhamnose
e Galactose

e Galacturonic acid

RG-I from persimmon [Composition]

About 70%

n=8
- = —y
= mMannose
=
=
5 ’ 3 5 5 5 5 6 & 3 g "
Y @) O OO O @ O O ) € | [Composition]
Mannan from yeast 2 2 2 2 2 2 > > 2 2
MEMEMEMEMEMEMEAEMAEAMA M S About 20%
2 2 2 2 2 2 2 2
M 1 M 1 M T M 1 M 1 M 1 M 1 M 1
2 2 2 2 2 2 2
M 1, M 1 M ! M L M 1 M X M 1.
2 2 2 2 2
M A M A M & M & M A
2
M 1
2
M 1 n=8
Composition
p—Glucan from persimmon [ 5 !
About 10%
n=25

Fig. 61. A proposed structure of immunostimulating polysaccharide purified from

Korea persimmon vinegar.
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Saccharomyces cerevisiae®t 2 &R 7|9d Aoz FAHHUT. S5 AMEH FHelZto|=
mannoprotein®] E#]&o] EX)dtE AoR HuEa gorng 7FAZzo g W Ay =
dis IEE FHeY ZRVF AR, olF & =T B uERe Ax2UE 33
o My gy A JFASA i, a5 AXEY 7]Y9 mannano] AElHoR &IEH S
FEL 7 AT gk Al A x|l EXlsle 8 W9gA bd g KPV-IE
B T HEAQ 2R AxY rde g 242 FAEY (Fig. 62).

KPV-19] +4 t% gucan< terminal, 3-linked % 4-linked Glcp7} F8 Aoz HEF
Ao dol= a-(1—4) 22 amylose &5 A& Awo] Fo yeast AIXYW {82 B-glucan
9] A$% B-(1—3)-glucan F A7} B-(1—6)-glucan® A A= o] o] 6-linked Glep7t & A3}
A ¢k AElE 3-linked Glepite]l #EE 4 & flor2® KPV-I F gucane A& fey &
27199 B-glucane ofd o2 FHUh duWtH oz AEAdE B-(1-4) AFo=wE
AAH glucan®l cellulose 2] o B-(1—3) 2 B-(1—4)2 %< -
4G-4G-3G-4G-4G-3G-4G-3G-4G-4G-¢} #o] EirFstA dZdd 2EA B-glucano] EA|
vt deAd doem® KPV-I % gucane 7 #2 F#l9 B-gluican¥d S FAHE &= Adot
(Fig. 73). 18} & %9 B-glucan 7|9 oWt AP E HEFo QA Fomg
o]E0o] KPV-I19] W &dAe] 33T 7tei 2 2

ool AE 8ok w Fig. 620 Yebd v} 1 A
KPV-12 dA50 I Fol EASE pectine] @&
rhamnogalacturonan Io] 8 A AFoln U478 WHEgs Gy a7 A¥xy F

=
mannan°] 24 HFoez FAE ESs HAF FAL AU

®
N
g
(]
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Raw materials
&
Microorganism

Korean persimmon

S. cerevisiae,
Acetic acid bacteria

Fig. 62. A proposed bioconversion mechanism

‘ Structure of cell wall ‘

Higher immune-stimulating
polysaccharides from Korean
persimmon vinegar

L 1)
ﬁ HG |RG] HG |RG-I]| HG ‘

||“ Pectml"
Xyloglucan Xyloglucan Xyloglucan \

Cellulose
\-'tﬂ" Wi
Bioconversion
(during acetic acid fermentation)
r ‘ EMannoJ:fprotein ‘ —
[

‘ GPI remnant ‘ —
| pB16-Glucan || chitin |

[
| Bp13-Glucan || Chitin | y
N LR L

purified from Korea black vinegar.
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Table 20. Sugar composition of KBV-0 isolated from Korean black vinegar

Sugar content in KBV-0 (mg/g) Sugar composition (%)

Component

Mean + SD

1st prep. 2nd prep. 3rd prep. Mean + SD

sugar
Rha
Fuc
Ara

06 £ 0.0
0.1 + 0.0
29 + 0.1
3.8 + 0.1

13.7 £ 04

6.0 + 0.2
09 + 0.1

286 + 1.2

5.7 6.1

0.8

6.1

0.9
29.8

1.0
28.5

21.5

37.1 39.2 382 + 1.1
136.8 + 4.1

38.4

Xyl

137.1
52.3

132.5

50.5

140.7
53.4

Man

52 = 0.1
366 £ 1.3

5.1 15
366.3 + 13.0

Gal

351.3 374.6
640.0

373.0
641.1

Gle

629 + 2.0

605.5 628.8 + 20.3

Total

e Hhe} o] KBV-09

Table 200

62.9%
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RANoZ FAEOoH o5 PR o Fo V5o ojust AT RuEo A o
g AEFoR AAsdEdE Yt dS Aow AAdEHdTh 3 glucose AE F AR =
o] A U= B-glucand 7FsAE Qo o]&2 FHHLE wlg @& FHFoE EA)
st Ao Al KBV-09] W dAdo 3ddd 7tedS v Aoz dusy AxEd AAHS
2 veastoll A FHlEHE Aoz JAEE mannosed] T AL UF o] FFEIE YL
e AoF ALgHUE Fig. 639 A|A3 chromatogram< KBV-0¢] A& % A9 pattern
o]t}
S

12004 A6 B 2004-07-30KBY-0 (2), KEV-0 (2) [0)X]A) &) E

10004

2004

5) Mannose

P ) Wylose

20 25 30 35
AJZ! [min]

Fig. 63. GC chromatogram for the determination of sugar composition of KBV -0.

e

@-E]: /\-lxél

[¢] =

2) A4z d 29284 2934 AE 74D

ik

Table 21. Sugar composition of KPV-0 isolated from Korean persimmon vinegar

Component Sugar content in KPV-0 (mg/g) Sugar composition (%)
sugar 1st prep. 2nd prep. 3rd prep. Mean £ SD Mean + SD
Rha 63.1 62.8 61.3 624 £ 1.0 6.2 £ 0.1
Fuc 5.0 54 5.0 51 + 0.2 05 £ 0.0
Ara 123.3 128.7 123.6 1252 £ 3.0 125 + 0.3
Xyl 61.7 64.6 63.2 632 £ 15 6.3 + 0.1
Man 152.6 162.8 153.5 156.3 £ 56 156 + 06
Gal 98.3 112.8 101.8 104.3 + 76 104 £ 0.8
Glc 92.5 102.8 100.3 985 + 54 99 + 05
Total 596.5 640.0 608.8 6150 + 274 615 £ 2.2

4 AddA 7HE et @45 JEhd KPV-0o] 4
ATH KPV-0°l tigt Fo s AAgo= 3iksk 2
=4, KBV-07} mannose®} glucoseE F= ¥3H3F+= o}
FaEFel A= 61.5%= H=PARE FAA DA mannoses

)
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2=
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o
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oX,
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H] 53}o] arabinose, galactose, glucose, xylose % rhamnose (27} 156, 125, 104, 9.9, 6.3,
62%)5 =1F 2ot AR FAHJT A KPV-05 %}139‘% 44 S =&
S EF F AU a4 BmE AFow Adste] 8317 Y= A Ayl =& 3
S BAY RGI vdS AgARtoz 3ho] gdsirta sy )\}\—9-11] ek RG-19] =874
2ol arabinose? T HFS 9% o)A} galactose 8% o|AC R AAEE Zlo] A AEria Tty
At olF HAGAo| FAstE B BAT A 2 Fxg APARE T3 V-07}
yveast®] A EHo|A F#H 3 mannane FE = Ao V-0 A3l Fhol A
refshs pecting & RG-I9] #Fe] w2 vdA=z 44 H} Jomz  RGI 3
arbinogalactan®] T4 8421 arabinose ¢ galactoseE A EEHZ A= Aol HHad Ao

2 AR 9} Fig. 649 A A3k chromatogramS KPV-09] &% G4 pattern©| t}.

A=0i80H
700

| H s 2014-07-29KPV-0 (1), KFV-0( Aoy BARNE

=i m.ll:ll\b’:,-t

1} Rhamnose
T} Ghucose

500

Sk Manndde
B} Galacioge

dF Kylose

B) Inositol

100

I

15 20 25 20 i5

A EF [min]

&
% Fucose

L=
w
i

L=

Fig. 64. GC chromatogram for the determination of sugar composition of KPV-0.
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1) AFEaAx Fd 39 F+ F97 Peyer's patch cell?] IgA E #3 cytokine
2kl M A& & F

7}) Immunoglobulin A (IgA) BAts

Immunoglobulin A (IgA)x= A4 HYS ZHst: WIZFEE
S0t oRgrdo] Hube] AgtelA] EEHA S
defense mechanism)9] F23% 7|5& st AR ¢

ARbA QL Aol IgGE AR, A "HAA M= 5ol or IgAS Bo] Aiksto] v

(e}
(Fig. 66).

=mm Flagellated bacteria " PRI

= Nonflagellated bacteria Induction of IgA duction of IgG4

o TLRandits ligand Induction of IgG4 ~ PressenollE | Stmuatin; e
| % o i 1_ Suppression of IgE
gg == W e Suppression of ThiY
o ThifTA17/
o g o ThaIThz2
G S affector calls
o235
=E

inflammatory
dendritic cells

Induction of
IL-10-producing

Mast cell dendfitic calls

DC
o) —_—
Q-J
TGF-f

Fig. 66. IgA production by Peyer’s patch cells and related regulatory mechanism.
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Fig. 67. Effect of oral administration of KBV-0 (A) and KPV-0 (B) on the
production of immunoglobulin A (IgA) by Peyer’s patch cells.

AEWg Az f8 2tdgdRe KBV-09 KPV-0E 77t 50, 500 2 5,000 pg/mouse?)

el IgAl S AT 2y F TR AR BEF sRoEHR] IgA E¥e = UE

WAtk (Fig. 67). 53], 4% #d 2ud R KPV-0 (Fig. 57B)9 4%, Al&% % 500 1
g/mouse| A= dAndg Az fF 2uFE e KBV-0 (Fig. 57A)9 vk &4 (FF4H9
) Z¢l NC9 2.78)<S vehggl e 5000 pg/moused] FEoAE FoH oz =8 [gh &

v YERH AT (3.79)).
ol2lgt IgA= QIAA AitE = & Ag=E2E FA9 oF 6%5 AASE B4 EHF

FA=zHA T2 g FF 283 FH9 (mucosal-associated lymphoid tissues; MALT)ol

2

2 pulEn Ane Sao AAz Pget WAwe] AAET d@e AAwele] HUdx
& wgels FAR AL 19 Wit oF 3 go) [gAE ANEE Aoz nnHel = Fuw
Jol ] FFAA GBL s FA ok,

1}) Granulocyte macrophage-colony stimulating factor (GM-CSF) A4t

NAAE T AXE, A TEA 3 2k A (natural Killer, NK) A3 Soll A @A} A wlEd A9
N2 R A-gatw, 71AE7F AFHEFTT, Q47T A H G T E At EE A
3= HEHF G -FA AT A (granulocyte  macrophage—colony  stimulating  factor,
GM-CSF)e] #A=8A4 & 8213t A= Fig. 589 YeEW T GM-CSF= WM Xl 5 +
A3 ¢ #Eutgy g 5 A== s W9g/AYgukso dxg dudg A x 9 =
gl KBV-05 47798 mF5-29 Peyer's patch Aol wAst= GM-CSF+= Al
E%% 5000 pg/mLellA NCe 1.6We] o4l &4& vetisley (Fig. 68A), #4Ax
g Z2tdEE<d KPV-0 (Fig. 68B)+= sd 3L A NCe 53u= Felxow d53 =2
AsE HWEFHATH
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Fig. 68. Effect of oral administration of KBV-0 (A) and KPV-0 (B) on the
production of granulocyte macrophage—colony stimulating factor (GM-CSF) by
Peyer’s patch cells.

t}) Transforming growth factor-B(TGF-B) A4t%

Alg Aol o] Peyer's patchtl®] THE T A T Al¥E(regulatory T cell, Tre A3E)
7F A=k Al =\ Fdd 6 ARl IgAe] Agtel F83t 9SS @Hste IL-10 ¥
transforming growth factor-B(TGF-B) 5¢| cytokine®] AJite] FX i, o]Eo] B HEXE
Aefr oz a5ete] Ao Wy gy IgA Ao Aol F7hskAl | vk (Fig. 66).

AEYE A% Fd 293 E 2% (KBV-0 ¥ KPV-0)& A F+Fo]dk nt$~9] Peyer's
patch Ml XA FX8t+= TGF-B2 A s Fig. 699 YeEE vie} o] KBV-00lA Al=F
% 50075,000 pg/mousec A NC tin] 1.37158¢ &S Yepgd o (Fig. 69A), KPV-09
e sdsZelA 1171209 &4& B (Fig. 69B), KPV-0XRth= KBV-02] TGF-Bel tf
S A= o e Aow yEEt Fad el TGF-B9 A IL-69 22 dxd
E]_]__ =}
st FxetH, B A2 IgAFo® AgS FEdte] IgA A9 LS A6t F
cytokine®. 2 <H A At}
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Fig. 69. Effect of oral administration of KBV-0 (A) and KPV-0 (B) on the
production of transforming growth facto-beta (TGF-8) by Peyer’s patch cells.

Z}) Interleukin-6 (IL-6) A%

npxjulo g Agug Az 3 2% (KBV-0 ¥ KPV-0)& A 7+F43% vlgx
9] Peyer’'s patch Al3eolA FX3t= IL-69 A SS A4S A3 (Fig. 70), T7HA] Al & ol A

B fejdor Fro|EA &4 FHE dEley AlEEE 5000 pg/mouse] A
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KPV-0 (Fig. 70B)7} NC thy] 22819 #¥8]5& WeRA Zol v]3] KBV-0 (Fig. 70A)< 1.5}
o &S Yetdo] ddidom AAx o 2HdEEed KPV-0 7F 0 %53 &8ss

6}“ 7o 7 geolw r}. Peyer's patchs T A|3E¢} Z S o7 FAo] HolAd AT TAH
+ macrophage®} A Z835Fo] 13k cytokineS AAMEHA H+Ed IL-6% ]Uﬂ T4 =
lo] #o]E = cytokineo. 2 HAlA Ao R oyt dojuyA Hvta A ¢

oo}
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Fig. 70. Effect of oral administration of KBV-0 (A) and KPV-0 (B) on the
production of interleukin-6 (IL-6) by Peyer’s patch cells.

2) A TaAx F 0P AT F971 [gAd AW 2 EWHo= Fvld WA= &%
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o

A IgAll B el S7He AN H, F8 Ul = 29 Tl FuE EHlE IgA7F A9
Fol x3uEo] S Aem dqFHdr. wekA KBV-0 3 KPV-09] 45 5 ZFdu
R W Tl A ol IgAE 4T 23 F TR ARAA B IgAd d¥es vk
ofE:A R Frtetlen, 538 KPV-05 47 7ol oA KBV-0ol H&| Zuidez =
= IgA S Yehia (Fig. 71 9 72)

3) AT LTEHE 7 43 g7} €3 W IL-6 ¥ GM-CSF A4te] w| X+ &3

o 9]&l Peyer’s patch W] "AAM¥E7} &4 31y
ol o 7 =313} cytokine¢! IL-6%} GM—CSFQJ Oc}:
o] FA I AR ol e} A= JJrE‘:fL—J s
Adolm, ztz}ol gk SolAlx FHFEA o AF

ro"

édx}i 7““10} 7} T 83 Alo] E7}
24 A4 a3E e ed, 48 a2 fd 2udgE 2% (KBV 0 ¥ KPV- 0)
AT Fod o) g F GM-CSF (Fig. 73)¢} IL-6 (Fig. 742 BAFT7/I= BF F5%9
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Fig. 71. Effect of oral administration of KBV-0 (A) and KPV-0 (B) on the
production of immunoglobulin A (IgA) in colonic fluid.
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Fig. 72. Effect of oral administration of KBV-0 (A) and KPV-0 (B) on the

production of immunoglobulin A (IgA) of mouse feces.
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Fig. 73. Effect of oral administration of KBV-0 (A) and KPV-0 (B) on the
production of granulocyte macrophage-colony stimulating factor (GM-CSF) in

mouse serum.
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Fig. 74. Effect of oral administration of KBV-0 (A) and KPV-0 (B) on the

production of intermeukin-6 (IL-6) in mouse serum.
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Table 22. IBD %= 2 IBDd 3% phenolic compound?d &% AZE 4+

Phenolic ) )
No. DSS period Species week Effect
compound
27day C57BL/6
1 3% Hydroxytyrosol ] 6 DAI
(DSS 5 day) mice
CD-1/IGS .
) ) 12 day Body weight, CYP4B1,
2 1.25% Caffeic acid female 12
(5 day DSS) ) cecal damage, MPO
mice
. . male
Ellagic acid . )
3 3% (29) 7 day Fisher 344 | 140-160 g Colon length, histology,
- rats
Colon length, histology, Nitrate
BALB/C (74), PGE2, MPO (74),
4 5% Glabridin 7 day female 6 TNF-a, IL-6, mRNA expression
mice (TNF-q, IL-6, iNOS, COX-2,
ICAM-1)
) 14 day ICR female .
5 5% Rutin . 8 Colon rectum, body weight, IL-18
(7 day DSS) mice
BALB/C .
. 19 day Colon length, hemoglobin, IFN-vy,
6 5% Wogonin female 5
(DSS 5 day) . IL-2, TNF-q, IL-4, IL-5, IL-10
mice
Body weight, DAI, colon length,
) BALB/C histology, MPO, immunostaining
7 3.5% Curcumin 14 day ) 8
male mice (CD4 T cell, CD8 T cell, NF-kB,
IkB-a)
BALB/c Colitis  severity, MPO, neutrophil
8 5.0% Dosmalfate 7 day ] - o ;
mice infiltration, IL-183
Colitis severity, MPO, NO/PGE2
female production, mRNA expression
9 5.0% Piceatannol 7 day BALB/c 6 (INOS, COX-2, IL-6, TNF-q,
mice MCP-1, KC-1), STAT3/NF-kb
nuclear translocation
C57BL/6 .
Kurozu Body weight, bloody stool,
10 | 3.50% . 12 day female - . . .
(vinegar) . Nitrotyrosine level, histology
mice
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Table 23. The composition of PV and its fractions

Ingredient

R
(UV)

1

1

,?L

|

A
L

H

%!
%o

2. Ag gzl
2] 5]
. AlgEZ

)

ofp

ﬂwo

7 C57BL/] (65

239 5, 124]

400 mg/kg B.W

h=d]
=
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C57BL6J mice
(n=48)

—I CON (n=8) I—l

MNormal Control; VYehicle

Distilled water

Adaptation
| {1 week)

Intervention

(23 days)

le

-1 wk

Day 0

[

Day 14

_I D S 8; Vehicle (n=8)

| DPL; PV concentrate 200 mg/kg (n==8)

n=40

I DPH; PV concentrate 400 mg/kg (n=8)

I DUL; UV concentrate 200 ma/kg (n=8)

_I DUH; UV concentrate 400 mg/kg (n=8)

Fig. 75. Experimental design The mouse were pretreated PV and UV or water
once daily. After 2 weeks, 4% DSS was provided for 9 days. CON, normal control,
water (n=8) DSS, DSS + water (n=8) DPL, DSS + 200mg/kg B.W. PV (n=8), DPH,
DSS + 400mg/kg B.W. PV (n=8), DUL, DSS + 200mg/kg B.W. UV (n=8), DUH, DSS
+ 400mg/kg B.W. UV (n=8),

% 24 AE
0% 71 DSSE A% FF Wl W AHE FHACV) 2 AvHE 55
o g W mHs /AS Ged 2 BANEE Fahel Hlshginh

Table 24. 49+ ¥ 2 A3} BA nlolour =4 IJ&

A& 4 35
Aol dAH, AT Wst=F
Ak % A7 2 2 FA D dol A (WA, A, 1 &%, Y
FA 2 g Aol)
A S AL TNF-a, IL-183, IL-6, IL-10
ME 52 / | b-catenin, cyclin dl, c-myc, caspase-3,
who] & ul¥ Al AL caspase—9
Al EH] MUC?2
DAI
Z7 Wy £4 H&E staining
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3. a7+2%

AT R ol HAZ

A% 71z 199 olF CONT# DSS 44 w3t AT #2149 oz mlow
(p<0.0001), Aol AFH=FE 37k DSSwHoll vlste] Als AH oA Feldd Aoz ATt
(p=0.0004). DSSv 3} Al FEZ Folit 7+e F9 2l 2po]S Holx| ekkr}
(A) (B)
5_0‘ e
48 ~0— DSS
—v— DPL
48 —— DPH
] — DUL
g‘” 14: DUH
-g 42
40
5 “ a8
38
0 . : : :
0 5 10 15 20 34

week 1 week 2 week 3
Days

Fig. 76. Effects of concetrate of vinegar on (A) body weight and (B) food intake in
DSS-induced colitice mice. All values are expressed at the mean * S.E. (NC: 0.9%
saline (n=8), DSS: DSS + 0.9% Saline (n=8), DPL: DSS + 200 mg/kg B.W. concetrate of
persimmon vinegar (n=7), DPH: DSS + 400 mg/kg B.W. concentrate of persimmon vinegar
(n=6), DUL: DSS + 200 mg/kg B.W. concetrate of unpolished rice vinegar (n=8), DUH:
DSS + 400 mg/kg B.W. concentrate of unpolished rice vinegar (n=5)).
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4. 271 % 24 FA

RE o gblA oAl ApolE HolA skt 3t FAE =
= woll Al FAZE oA e R Akl (p=0.0032), M FAE S
= F7F sl oy (p<0.0001), DSS 3} Hlalste] Almatel A R fo]H]l 2
°]& molA] 23tk colon AolE FA=d, AdHzel Hlste] DSS HHF X T

A ° =

o8 Ao (p<0.0001) DSSt3 A& FH T ghell= #9221 Afo]
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Fig. 77. Effects of concetrate of vinegar on (A) kidney (B) liver (C) spleen (D)
colon (E) small intestine weight and (F) colon length in DSS-induced colitice mice.
All values are expressed at the mean = S.E. Values with different alphabet are
significantly different at £<0.05 among all ethanol induced group by 1l-way ANOVA
followed by Duncan’s multiple range test (NC: 0.9% saline (n=8), DSS: DSS + 0.9% Saline
(n=8), DPL: DSS + 200 mg/kg B.W. concetrate of persimmon vinegar (n=7), DPH: DSS +
400 mg/kg B.W. concentrate of persimmon vinegar (n=6), DUL: DSS + 200 mg/kg B.W.
concetrate of unpolished rice vinegar (n=8), DUH: DSS + 400 mg/kg B.W. concentrate of
unpolished rice vinegar (n=5)).
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t}. Disease activity index (DAI)

99 It DSSE AAdte veve 84S w74 #4a, WY 571 9 W 58 aelst
Aegatarnt. 39 ARE A dEzay DSST 1 F94<2 2ozt vEluH, 99 Aol DPL
wol A DSStell Mgkl zHashE A¥S Wolal, DULTA S7bsks F3FS 23

(p<0.0001).

Cisease acdlivity Index

Days

Fig. 78. Effects of concetrate of vinegar on Disease activity index in DSS-induced
colitice mice. All values are expressed at the mean * S.E. Values with different alphabet
are significantly different at P<0.05 among all ethanol induced group by l1-way ANOVA
followed by Duncan’s multiple range test (NC: 0.9% saline (n=8), DSS: DSS + 0.9% Saline
(n=8), DPL: DSS + 200 mg/kg B.W. concetrate of persimmon vinegar (n=7), DPH: DSS +
400 mg/kg B.W. concentrate of persimmon vinegar (n=6), DUL: DSS + 200 mg/kg B.W.
concetrate of unpolished rice vinegar (n=8), DUH: DSS + 400 mg/kg B.W. concentrate of

unpolished rice vinegar (n=5)).
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2}. H&E staining ¥4

9¢ zFe] DSS AHA=R A Wzt 9 Az afsE FA38H7] fste] colon %29 H&E
stainingS AAISFA T 1 AY, Aozl vlste] DSS tE9] colon =% el FF 4
SHE Q) E MEA Fo] F7Fe o] BEFATE DSS tiFzwre] Hl§ DPLatolA =
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Fig. 79. Effects of persimmon vinegar and its fractions on hepatic
changes in chronically ethanol drinking rats. All values are expressed at
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S.E. #x* p<0.05 by t-test (Naive: 0.9% saline, 4% DSS: DSS + 0.9% Saline, DPL: DSS +
200 mg/kg B.W. concetrate of persimmon vinegar, DPH: DSS + 400 mg/kg B.W.
concentrate of persimmon vinegar, DUL: DSS + 200 mg/kg B.W. concetrate of unpolished
rice vinegar, DUH: DSS + 400 mg/kg B.W. concentrate of unpolished rice vinegar).

~ 140 -



o AEed B4 A%

1) Colon 23 Y 9% A #d mRNA 2d =4

|

DSSoll tigh A3 W] kst s Felstr] #18te] pro-inflammatory cytokine . = o 3 ]
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Fig. 80. Effects of concetrate of vinegar on (A) tumor necrosis factor-alpha (TNF-
a), (B) interleukin-6 (IL-6), (C) interleukin-1beta (IL-1B8) (D) Inhibitor kappa B
(IkB) and (E) nuclear factor kappa B (NFkB) in mice with DSS-induced colitis. All
values are expressed at the mean * S.E. Values with different alphabet are significantly
different at £<0.05 among all ethanol induced group by 1-way ANOVA followed by
Duncan’s multiple range test (NC: 0.9% saline (n=7), DSS: DSS + 0.9% Saline (n=8), DPL:
DSS + 200 mg/kg B.W. concetrate of persimmon vinegar (n=5), DPH: DSS + 400 mg/kg
B.W. concentrate of persimmon vinegar (n=5), DUL: DSS + 200 mg/kg B.W. concetrate of
unpolished rice vinegar (n=6), DUH: DSS + 400 mg/kg B.W. concentrate of unpolished

rice vinegar (n=4)).
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Fig. 81. Effects of persimmon and unpolished rice vinegar on (A) B-catenin (B)
c-myc (C) cyclin D (D) caspase-3 and (E) caspase-9 in mice with DSS-induced
colitis All values are expressed at the mean = S.E. Values with different alphabet are
significantly different at P<0.05 among all ethanol induced group by 1-way ANOVA
followed by Duncan’s multiple range test (NC: 0.9% saline (n=8), DSS: DSS + 0.9% Saline
(n=8), DPL: DSS + 200 mg/kg B.W. concetrate of persimmon vinegar (n=7), DPH: DSS +
400 mg/kg B.W. concentrate of persimmon vinegar (n=6), DUL: DSS + 200 mg/kg B.W.
concetrate of unpolished rice vinegar (n=8), DUH: DSS + 400 mg/kg B.W. concentrate of

unpolished rice vinegar (n=5)).
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- 142 -



14 -
12
10 |

Relative mRNA level in MUC2
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Fig. 82. Effects of persimmon and unpolished rice vinegar on MUC2 in mice with
DSS-induced colitis. All values are expressed at the mean + S.E. (NC: 0.9% saline (n=8),
DSS: DSS + 0.9% Saline (n=8), DPL: DSS + 200 mg/kg B.W. concetrate of persimmon
vinegar (n=7), DPH: DSS + 400 mg/kg B.W. concentrate of persimmon vinegar (n=6),
DUL: DSS + 200 mg/kg B.W. concetrate of unpolished rice vinegar (n=8), DUH: DSS +
400 mg/kg B.W. concentrate of unpolished rice vinegar (n=b)).
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B}, Inflammatory bowel disease (IBD) EdoA ASAFgA %o AAHE 7|54

B7F ANE 2R

UVE 7} 200 mg/kg BW =2 400

)E 23¥47F W PV E
mg/kg BW & 4F50] shglov, A@ A& F 2% F7E DSSE 4% E@stel A

ot DAI &4 A3 DSS<tell Hlste] DPLol Al 7H43t
v AFS BT S Colon 229 FE|E4 4o A] pathological score”} DSS<#}
Hlasle] 72 % w5 18t (DPH)O A DSStell Hlshe] foldoz 7hastg) o,
AT, AEZAL D AR FolHd aE #FEE 4 ) olo wEl Quantitative
ol A5 A Ed AAE &
i, IkB ¥ NFkBE 74392
q

ofo
ol

real-time-transcription polymerase chain reactions ©]
o8l A TNF-a, IL-6, ¥ IL-1B°] @3 A=ZS =H3}
o, AX 2 9 AZEA] i3 235 stz
cyclin d 28] 3 caspase-3 % caspase-99 2d AHAEZE =AY FAl EA)
= MUC2¢] Wd A=E SAsh L A3 T
Row DSSw¥ Hlwdle] DPLwo] Z4stsE 43S Bt

2 AF AAES T, 9¢ 79 4% DSSE colonel AXEAF H A3 21zt AHS
ZXA71a o= Qe A vzl Hlske] m5A 2 A7) FAL] FeAQ AolE B
5 o3
2

l

7174 21#+Ql b-catenin, c-myc %

- 145 -



Y
(@)}

X
2,
ol
i)
kol
1>
P
1o,
)
27
fofs
kol

I B7} (in vitro)

TUAE dula x gusl A 2 dEAF dAvjaxe] I BE §3E human hepatic
carcinomagl HepG2 A= RdE o] 835to] gl

M| 3 Yol = minimum ssential medium(MEM)(Welgene, Korea), fetal bovine serum
(FBS) % antibiotics(Hyclone, Logan, UT, USA)S A}&391 oW, ethanole Sigma(St.
Louis, MO, USA)oll A F+¢3le] AM8-31S T

O AlEF R e

B Ao AF8-¥ human hepatic carcinoma?l HepG2y $HarA| LFL3)o A &}
Aom 10% FBSeF penicillin (100 units/ml), streptomycin (100 g/mlé)e] $t-¥ MEM
WA & AF§-3to] weFste] 37T, 5% CO, , 95% humid air® =2 vl 7] A vl st
At

2t A ESAHAIE

HepG2 Alxze] digt 7 AdFdarzx FE5E° H]Si_%*é% WST-1 assayi =23}
t}. HepG2 A X = 1x10°/mlE 48-well platecl]
A AL 24X 7 &< ZH2be)] AFHeARx FEES
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7. RT-PCR (Reverse Transcription-Polymerase Chain Reaction)
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HepG2 AEZE 6-well plated] 2x10%/well® EF3F & 37C, 5% CO, ZAo|A 244
2+ vl skl o HHX]E AAstL A5 2 AR AE 5 HE At 3AF &<
Hlj @5} A o 37\]7} 5 ethanol 1 M & $H A gste] 2417 vieksidet. 1 v 43
S AlAS 3 TRIzol reagent #2353t RNA F%2 Intron(Korea)Aloll Al A& 3k A%
AF-8-A T A Oﬂ wet e elal, %% RNA 5 S 0.1% DEPCE A2 st 2(995 ul)eol
SIAAIZL $ 2607 280 moll A SR EE FASte] olE H|[7F 1.7 o] Y W o dAE
A3tk RNA F5E 260 o] F3=3kx40 pg/mix 3 A uj== Axketoict cDNA §
AL oligo dT primer (50 uM) 1 w0, ANTP Mix(25 mM) 1 w, %3 RNAG pg)%}
RNase free water® 10 < 9531 65 ColA] 5&7F HEgAZ1 ¥ 10X reaction buffer 2
w0, RNase inhibitor (40 units/ul) 0.5 f, RTase (200 units/pxf) 1 uxl, RNase—free water
65 wE 4o 10 W 2+ PCR tubeo B3t 3 42TCoNA 604, 70ColA 1083 HE-SA]
At

A zE cDNAE 2tsl Az T3S Loty 938 PCRE A Y. WizPure
HS-PCR FDmix(WizBio, Korea) 1 tube®] <% 17 ul, forward primer(10 uM)<}t
reverse primer(10 pM)-& Z+2b 1w, 28]31 A3 template cDNA 1 105 PCR tube?l
Y2 5 e 22 2R PCRE st Cu/'Zn-SOD, Mn-SOD, CAT= 95Tl
A 55 95Tl Al 30%, 55TCAlA 40%, 72Tl A 40%, 72TCoA 10%°]% 3, GPx, GR,
a8]al 18S rRNAE fAFsE 27 o2 PCR st oY, annealing =%7} 2t7F 60C= &
ELE} PCR cycles2 30 cycles® 33t} 1855 WY X+ FHdA=E AFE3FAtE PCR 4t

=2 0.005% red safe(Intron, Korea)”} #7Fe 1.0% agarose gelol 100 VoA 30%3F &
719 F AYAFoR FHA B AeE dotR Ut 1 W= FEE Image
Lab(BIO-RAD) A2 Egolel] oz &4 4 %313

o
>4

|

ol

H}. Superoxide dismutase (SOD) &4 &A

Superoxide dismutase(SOD) &484 =42 Dojindo Molecular Technologies SOD
assay kit @ F3F% 450 mmoll A =43}, superoxide radicals 50% dismutation &}i=
d 938 SODZHS 1 unitsC & slo] B9 SGAAEE dwld | mg O 2 e

A}. Glutathione Peroxidase (GPx) &4 &A

GPx 3484 35742 GPx assay kit (BioVision, Lyon, France)ell <]&] &7 % 3t
& GPxol o3 GSH7F 2tshel Fefl GSSG7F #¢12 w 4|5 NADPH]
FHEE FAEE olfal] Ao Aol A@d A8HE A°ke NADPH,
glutathione, glutathione peroxidase % assay buffer®] g == T4tk wHg2 714
= GPx cumen hydroperoxide®] #7}ell & o]lFHH om GPx &4S NADPH 43} v
E2A 340 mol A FFEE 5Evit) 43 S5
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o}. Glutathione Reductase (GR) &4 &4

GPx 484 =4S GPx assay kit (BioVision, Lyon, France)ol] <& =4 % 3it}.
Ao AlgE+= A2k H, O, , catalase, TNB, DTNB, NADPH, GSSG % assay

o -
)

buffere] &&= ATt GR €42 450 moll A F3 =& S5ttt 43 S48k 3ln

AA Yol = A gAY, 9 742 91 o2 superoxide anion(O2 ), hyd
roxy radical(-OH)®} hydrogen peroxide(H202) &< A-f7] 2 &4 4FA4F (reactive oxyg
en species, ROS)o] EA|gtt), o= EQFASIa wHgAdo] o o8 A=A HA 5
Sotal A ZFAES At AxES} A6 7 Al E4E Ao AY x4 ¥
Absh AlEe wsk @ Akst 3 DNA ¥4 5 st NgES, W43 2
A7PH A A 5o T AHE op7lste Ao dulAd v AlEel= ol g &4
A2Fe] HARFE AEE Wolste kst WA A dlon, 1 5 HEAQD Al su
peroxide dismutase(SOD), glutathione peroxidase(GPx), catalase(CAT), glutathione red
uctase(GR), glutathione-S—transferase(GST)$} glucose-6-phosphate dehydrogenase (G6
PD) 59 34tst &aoln. o5 44Tl g AHfRks-o MAIE AsfAI7I= &
&5 =t SOD= #Hita gols ItstsrL s o Fa, CATE Hbsts4s &
o ma FAkA Folo ZE&OoRRE AEXE HodtA "k =3 GPxe GRY §
7 Zhgste] st AE B39 AAE ES AAAM HAksteAet Y ¥ glutathione &
23E 53 4314 glutathioneS W&, GRS 4F3lE glutathiones Tt 393 gluta
thione. 2 A 7]= HTS ghot

4
o
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Fig. 83. Enzymatic production and destruction of ROS (Jang JH & Surh Y],
Biochemical Pharmacology, 2003)
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i

7h k71 BE B S3US AT DAZAAMY &4 78 =4 R HA vx A

AA el A AAEE FAAA(ROS, reactive oxygen species)= 1A 9] w3leof 2H
S fEste 78 dRoEA MEY A R SA4S doA WS fuste A
o2 4#A Ae I 7l B a9E gRler] dE AEd E4E fFEE A=
g FEE 42 ethanol, H202, tert-butyl hydroperoxide(tert-BHP)ES 7 E 3% 2.
HepG2 MXTE tdoz 3714 f% B2 Mx 54 % ROS fF2d digh on)dy
S B3 A BT 2 & E 2242 AL Jteds g913 o] & Ethanolol o] %
e Ay A AR As A 2B 2o ddoew 4 9lar, 7 7] Fel digh
in vivo A3 %= e e s

= 2282 AE 7bsste] Ethanols A st 4
]

g
HELS FARORH 7 £

Ethanols =¥ A A] IHA| EZ9 S L 7 Ade
AR FEE g2k Ay EC507ke] ¢F 1,000 mM (o]t 1 M)Z ethanol 1 M= =& 38}
RS W FHAE AEEo] oF 50%= YEMSTE wWEkA ethanol 1 ME 1F &4 §2 &
TER AAsAnh
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Fig. 84. Ethanol°o] HepG29 A EEA ] v x&= 43
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U, AFdaNx A w2 WE X AEE
AF T g2 %9 HepG2oll dlgh AxX5idS dolr7] 9Jste] WST-1 assays A AlIsH

Ao, U dr Az, SulAE A 2 dEAE A A x2E 27 10, 100, 1000 ng/mé |
sto] MESAS e A3 WAl dArjAx, suial A x, 434 dAnjAx B 7t
w52 1000 ng/meol A AE= o] LERLEA] Skt o]4te] AdE EdE F
S A MAESAFOl YEFLEA 22 1000 ng/ml ©]ste] FEE AHElslo I RE &
¥ FrkE st At

. 120+

Bl = O B

3 =

5

£ god

Fy

= 404
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— 204

¥ 0
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Fig. 85. AEw &2 %7} HepG2Y MEEA nxE= 9
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Ethanolell 9|3 Z4F3be HepG2el =rlat @wldzx, itk H4 %2, 24 dnjax9
MeOH F==& Adste] Alx W 4kst HPOi’\]i g F8 3459 mRNA 3o
ogw gt FFs WA =A Gtk HepG2el de¢a2xE& 1, 10, 10 ng/me] %=
Zyzk 3A1%E sF A3 F ethanolS A 2|5} 24/\] b owjFstsint olwl AlRE Al
A F2 FAYTE dE2dow O}ME} Wi i+ AR 18SE Ab&ste] 7 34lkst

A2 mRNAC dis] RAge & djzare] 1.0wY o Hetel @ wf FHAE=A e

o] oF 15% AE FoHom 7Has)
u] ethanol * @3} ¥ w o] 7FA

I8=]
KeN
=

[§) = E
=, %LH*P fﬂﬂHi% 1 ng/mle SHA A2 3FA
3 Mn-SOD mRNA & go] ok 12% =7}3}.

T AE FFa 2ot AR du) A 2= ks @40 mRNA 23 93-S v xx] &
= Ao 7 g,

A Kagoshima

Brown rice vinegar Persimmon vinegar brown rice vinegar
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Fig. 86. AE¥ 383 %9 Cu/'Zn-SOD, Mn-SOD, GPx, GR and CAT mRNA ¥&
z4d
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g ATTEAE A s2d & FA43 FL& activity F<

Ethanolol] 9]&] 4F3l¥l HepG2ell AELEA %25 Z
3t 7lss 7= Ba g4l oWt 5‘ 1 UWE—X] éO}E9}E}.

Sk AvjAxs 10 ng/ml FA AP e lS w ethanol @5 Aty H]nlshe]
Cu/Zn-SOD &4do] °F 35% #rastdth A4k dAn|2 2= ethanolel 93 <
Cu/Zn-SOD &4 10 ng/ml AHeletdS wl oF 24.7%, 100 ng/ml ﬂﬂo}} S ok
217% <7 AeH, =liat 4 2= Cu/Zn-SOD &4 off-dl &S 1=

st Ao ek Fjat 74
du)A 2= 100 ng/ml A 2] 8}
25.3% Z7kA 7tk

GR #4% 24% 4% Fu2 A4 2E 10 ng/nt A5+ S 9 ethanol B¢
H) 3 GR &Ao] ¢F 185% 7FAstgtl, wbA Ak 7HA 2 9F AE AL FHulAl 2=
ng/ml, 100 ng/m¢ e S wf, FUaF A 2L 265%F 91.1% S 718
A @A 2T 452%S 177% Z7bste]l =% &Aoo w GR @40 Zvhsts
= At
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oS A x E S @udx B ES FERE F3 Bt (dn vitro)

TUAE dvja x SUlal A2 2859 7 & 8§35 human hepatic carcinoma
=]

1) AERgA %29 A FEd WE ZAH4E AEE 9

AeL a2 %2 HepG2oll Wi AIX5AE Lotr 7] 9jsto] WST-1 assays HA13}
Aok Sl AujAx FEd dAnAx FE2E dvHx JAHE, Uit A E w59,
Az FE2E 2 242 AAES 247 10 ng/mb A2lste] AZ5AS e Ay &
T AFTAA AESGo] EhEA gtk o] AdE EUR F5 AN AES
Aol YJERRA 9e 10 ng/ml ©)3te] 22 HEdte] 1 RE 53 FrE APy

=l =0 €0 z o 4
ME  ME  4EX ME MX Ax

Fig. 88. AT &4 %7} HepG29 A X5 vX+= 9%

2) AF

o
‘:p[v

Az A FLd wE F43 §4 activity &<

Ethanolel 9J3] Atst®  HepG2el HAEHEAxE 2472 10 ng/ml 23k
Cu/Zn-SOD &4 46 oju gt JFS X =A] golH Yt}
A3 Bl alsle] Ethanol ©5 A 2] A], Cu/Zn-SOD &4l A2 oF 35% A%
Ho=w Fhaste] o gehgo] Mg Fgikst G448 ASHAI7E FoE YEgon 1

4
29 AYste] Ao Az BHo| Fis BAe] oWF FFL WA=A 2AE

£ om
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A 7A, AEREAx 7+ 3 &3 HIF (in vivo)

[. AEXgA %9 2+ B3 &% H7(in vivo)

7h A8 &8 AR 2 A
Wistar ratsE 587t & AFSA @A A&7 $o 77H5H
A EES % (217230), 5% (40760%), =7 (12417 /9)o] A%
AR A AE7E S Fa 59 AR (purina, United states)E A
1-8A171 & AF 2Aol& FHaATE & A9 protocol o] 3} 2} &}

223 $79 Y3 (Institutional Animal Care and Use Committee)2] %9218 Hro}

4 K

o

Fo] Alga2A AlEH AFEZLS o du]X(ET_B), =W 2 =(ET_P), ¢
B FJu A 2(ET K)Z 1 AL Table7.3 2t}

Table 25. Composition of Experimental materials

Acetic s 2 Total crude
: a
) AZ | FAE ] TN | AN o polysaccha
L= acid olu] ;= AF | o}m| =4k | polyphenol .
=4 (%) (%) | (%) ride
(%) (%) (%) (g/L)
(%)
=4l 3
- - el 4.650 1.90 0.150 | 0.056 0.66 0.280 0.347 16.26
Hul 4 =
u LH_ = 4.260 1.870 | 0.035 - - - 0.438 3.05
=
qe
- - ! 4.470 2.278 0.134 | 0.084 - - 0.523 0.44
vy z

o A3 gAdd

S5 Wistar rat 507helE ohdos 44 tlEHCON, n=10), 509 o|e&e ZAF%e o]
E4E FE LET, 1010, 50% o L% ATEesl S Fulk ArlA2E ATEAS P
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& ATFo v
A 129 A, dREEAF T EF AFE FAdstr] s AR AdS APste] A
dolg BABe] 1 &4 FEF FUAD T, AP 162 A A FFEe] F 1247 4
4 Fol 8 gste] zax A4 At
50% vinegar 50%v Ethanol 50% vinegar  50% Ethanol
(Smlkg BW.Oral)  (Smlkg B.W. Oral) (5Smlkg BW Oral)  (Smlkg B'W_ Oral)
thourg v 2hoursv
Adaptation ® : s
I 3 VVV'VVVV'V"YVVY'V'V'V'V|Y"VVV'7=
1 : : i 12h
-5 day 0 dﬂy lzday léday DLIF]S? day
[ il
Jugular vein blood collection Sacrifice
Normal
Control > CON, Water (n=10)
Wistar (n=10)
rats —>| ET, Water + 30% Ethanol (n=10)
(n =50,
6weeks) . .
Ethanol | | ET B, Brown Rice vinegar + 50% Ethanol (n=10)
(n=40)
ET P, Persimmon vinegar + 50% Ethanol (n=10)
—> ET K, Kagoshima Brown Rice vinegar + 50% Ethanol (n=10)

Fig. 90. Experimental Design
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Fmg zEdzol OF FuAl A AE, FUL FAE R AR @Az 3
usENe AL g3 2e BAAEE Fao FAAAY

Table 26. €A ® 2 B3 £4 wolevnty 3 5

Aol e A= W3l
%]_H]'X]:E:_ 2l o] 4 # <, As HeHd
= 37 R 2H A A, 2, RnEA, 0G0

A A TNF-a, IL-6, NO
A A AL | Total lipid, TC, TG

PELE

wol 2 7]
a2 AF | ADH, ALDH, Catalase

kst SOD, CAT, Total GSH, GSH-px, MDA
z7 #Haggyq 724 H&E staining

7 AR 3 P

A=
® 84 ¥, A ARk 7k, AP, P, AFATE HEse] TAS 24

dA AAZ F 2 AFA -80TC deep freezerol] H#&| 4 Alm

W e el ont 49 Wy
1) g 8 37 A4

A FES 1247F o] AAA7l & CO2 7129 dH 22 HAHS ] 35 n#s3
th. Ao AFoA Hdste] EDTAZF #gl¥ plasma tube®t HEO A7t gle
serum tubed] 2o 4T, 3,000rpm, 10+ &<+ 94 F2ls = -80C deep freezerdl =3
sto] Ao o] &3ttt A FE FH A, AWERA (R A FH)S A &5

L

4GFE AH F FES AAGR 2AS 4 v, AANP2E F
A -g0Cel A RASAT AT 1 24 A¥E 10% 4 £20

B EAYESE BAE AER Rua
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2) T EZ AR

7}) A Aspartate aminotransferase (ALT) @ Alanine aminotransferase (AST)
A=

83 ALT @ AST 4%+ Reitman-Frankel method”E vleFo 2 44el& kit (Asa
n Pharmaceutical, Seoul, Korea)E& ©]&3] =439t} ALTE L-alanine® ketoglutarat
eE pyruvate®} glutamate® w3l pyruvates= 2,4 dinitrophenyl hydrazine¥} ®F-8-3}¢]
A& 1w hydrazines At ol sk A= FFEE S5t ALTS 24 &+
H] L5} 34
AST @A %+ L-aspartate®tketoglutaratesS oxaloacetate®} glutamate o= WH3EA| 7]
t}. Oxaloactate=24 dinitrophenyl hydrazine®} w+$-3sfe] Z2A1S uji= dZe] A o] hydraz
ones G olw FFEE F43te] ASTO &4 F+& Zelstath

ALTS ASTO &4 < 505nmol A microplate reader (Eon Microplate Spectrop
hotometer, BioTek®Instruments, Inc, Winooski, Vermont, USA)E A}-&3}o] &2 35}3 T}

o My

3) 95 A AR
7F) 7+ ZF o] A9 tumor necrosis factor a (TNF-a)F =

7F 220429 TNF-a &2 DuoSet ELISA Development kit (Rat TNF-a DuoSet,
R&D systems, Minneapolis, USA)E Al-&3ste] FA 39 th Capture antibody 2} TNF-a
o] A WS 5 biotin labeled detection antibodyE ol wHS-AZTE o] uf
streptavidin-HRP$} WA A @M 7|32 oluwo] FFEE =AHse] TNF-a &< =
A 3 th 450nmell Al ELISA reader (Eon Microplate Spectrophotometer, BioTek®
Instruments, Inc, Winooski, Vermont, USA)E A}&3lo] B35t whjdo] ke
Bradford method”® A #3sle] 212 W Ash

W) 7 2F A9 interleukin-6 (IL-6) &5

b ZF o9 IL-6 2 DuoSet ELISA Development kit (Rat IL-6 DuoSet,
R&D systems, Minneapolis, USA)E A3t 433 th Capture antibody <} IL-6 3
23 W< T biotinlabeled detection antibodyES Qo] HFEA|ATE o] of
streptavidin-HRPS} HFSA|A 2 AA 7|31 o|w] FF =S =AY L6 £32 A9
t}. 450nmell 4]  ELISA reader (Eon Microplate Spectrophotometer, BioTek®
Instruments, Inc, Winooski, Vermont, USA)E A}&3}e] w43 @ do]
Bradford method” ® % 23191t}

}) Serumdl A ¢ interleukin-6 (IL-6) &<

A (Serum)ol 412 IL-6 < DuoSet ELISA Development kit (Rat IL-6 DuoSet,
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R&D systems, Minneapolis, USA)E A3t 439 th Capture antibody <} IL-6 3
KA W8 % biotin labeled detection antibodyE &Hdo] WHESAFTE o] uj
streptavidin-HRP9} #FS-A|A WA 7131 oju) TP EE =Adto] [L-6 S8 T2y
t}. 450nmoell 4]  ELISA reader (Eon Microplate Spectrophotometer, BioTek®
Instruments, Inc, Winooski, Vermont, USA)Z A}-&3}o] 23}t

) Seruml A9 Nitric Oxide (NO) ¥

A (Serum)ol 9] NO <+ Griess Reagent kit(Invitrogen, Carlsbad, CA, USA)
S AbE38te] =48t} Sulfanilic acidi nitriteo] €3] diazonium salt®= W¥al= Y=
o] &3}t o]+= Diazonium salt®} N-(1-naphthyl)ethylenediamine®] ¥+-2-3}l¢] azo dye
2 YA, ¥ EE 548nmeoll 4] ELISA reader (Eon Microplate Spectrophotometer,

BioTek® Instruments, Inc, Winooski, Vermont, USA)E A}-&3}o] #2431}

4) A& WA A F

b x229] total lipide P 24& 77181 (chloroform)E ©] &3t A& =
, 7155 water bath @ dry ovenoll X ZWA#A F& A9 FAR Ast F&
| 525 =

o3

e o =

A4S ethanolel triton X-1007F 5%7} == &to] F U TGS cholestero
Aoles AlEE AFE3A T

W) 7+ %3 triglyceride (TG) &&

7 24 W TG #5& A8 kit (Asan Pharmaceutical, Seoul, Korea)E A}-&3}o]

Atk 83 T TG lipoprotein lipase (LPL) &4 WHS-o 2 X|HME3} glycerol &
ZheEsi At WA E glycerol& ATPY &4 3&toll glycerolkinase (GK)2] Zr-go o)
glycerol-3-phosphate’} ¥ i, H3gkglycerol 3-phosphate oxidase (GPO)el 23] H.O.&
A BT HoOo= peroxidase =4 3loll A 7]=& AA L) o] uf TG <5 550nmell
] spectrophotometer (T60U Spectrophotometer, PG Instruments Ltd., UK)S A}-& 3} o]

"'”—IO]’ ]—%
t}) 7+ 24 Cholesterol &%

v %7 Cholesterol =52 A¢€ kit (Asan Pharmaceutical, Seoul, Korea)S A&
ol A5 7F 22 W 72838 Hesterd 02 EA8t= cholesterole] 1 E=H|, ester
3ol choletsrol ester hydrolase &4& WHEAIA 2l Aoz Fallsta, 83
o cholesterol 2t} E4AE WESA]7]H Hy029F 4-cholesterolo] A H ok A E HyO200
ksl @49 4-obn]AtE]F 2 phenolS FAlOl WHSAIZIE RSt &3 dbSo g
7l=0o] AAdEY. o] wW Cholesterol F= 500nmolA] spectrophotometer (T60U
Spectrophotometer, PG Instruments Ltd., UK)S A}-&3}e] 2243150},

Ol
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7F 0.5g& 5m194 5mM EDTA¢®} 1.15% KCl-10mM phosphate buffer (pH 7.4)% 32
s}slo] 700g, 108 7F AR & 2 S5 9S 17,000rpm, 2087F LA =239 T Pe
llet2 buffer 5mlel suspensmn/\]?ﬂ peroxisome 3o 2 EIAAT A=A Al 3H4
000rpm, 60 7+ AR &te] AZHE cytosolZ, pellet-S buffer 0.5mloll suspension
A7 microsome #3072 ®glsdvk obA 17,000rpm, 207 LA 3 pelletS buffe
r 5mldl suspensiond}®] 10,000rpm, 15% YA 25t 5S> W pellet> ©YAl b
uffer 0.5mlell suspensiond}®] mitochondria %S 2] 3}% t}. Peroxisome, cytosol, mic
rosome, mitochondria #3 9] @] & Bradford method”® A %3le] 7t B4 8

mhe} 1w A s,

W) 7+ 2F 9 A9 alcohol dehydrogenase (ADH) &4 =

7+ 22 ADH 84 < Bonnichsen® Brinke] method” S W& 0 2 cytosold| A =4 3}
Ak A H% IS MHNELHI|I =2 WHEeE A A NAD'E NADHE A
itk g2l

A 50mM glycine (pH 9.6), 0.8mM NAD, 3mM ol &t&& 713 oS, A=
50u1§ }0}04 ol A ¥= NADH’}I A5+ H&S& 545t ADHe €4=&8 =
AslAtt. ADHe &4 52 340nmol A spectrophotometer (T60U Spectrophotometer,
PG Instruments Ltd, UK)E AM&3te] FAstdon &4 @9+ &9 NADH 1 micro
mole?] S Fujsl= 849 oz eI

o) 7+ 2F gAY catalase(CAT) SR =

Z79] catalase &4 Johansson LHS method?E B}EF© 2 peroxisome &3 o
Attt Catalsew %i%% Ol EL Y3 =2 W3st= FA oA H.05 HO 2
2 FE3jA 71t} CatalaseS chromagen®] purpalde} WHS-A|A @A A7) 1 FIHES
éxé 3t catalase?] SAHEE &2le it} Catalased &4 2 550nmeolA] ELISA re
ader (Eon Microplate Spectrophotometer, BioTek® Instruments, Inc, Winooski, Vermon
t, USA)E AF&3te] 4135kt

Jm« ri

*1

@) 7+ A A9 aldehyde dehydrogenase (ALDH) &A=

7+ 27 ALDH 42 Koivula®l Koivusalo® method”E B} 2 2 mitochondriadl 4]
At olHMELHI =S olAHlolER WEst= oA NAD & NADH= 3
21t} A2 A4 100mM pyrophosphate (pH 8.0), ImM NAD, 2mM pyrazole, 15mM ac

etaldehydeE # 71t 13, Al B0ulE 7sto] vH&5 Al ZAIZ T ALDHY 24 F52

340nmoll 4] microplate reader (Eon Microplate Spectrophotometer, BioTek® Instruments,

Inc, Winooski, Vermont, USA)E A}-&3to] FA4stdom &4 &9+ &9 NADH 1 mic
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romole®] A& Fulste &40 o= HEhlAT
6) FA4tst A ®
7H) ¢ %7 Superoxide Dismutase (SOD) &A 5

Superoxide dismutase®] 42 FloheS 2 method” & nleloz =43¢}t o] ¥
2 xanthine®| xanthine oxidase®] €3l superoxide®E A 3d}lo] o] superoxide’} Cytochr
ome C(Fe+++)E ferrous cytochrome C(Fe++)Z 3+A]Z wl SOD7} &A1t SOD7} s
uperoxide©o] AR A oz #83te] Cytochrome C2o 3AEEE A7) E= H8E o) &
sk Aot} 7Fe] SOD A2 Cytosol 750ulel]l F3)4] 5:32] chloroform¥ Ethanol £ <}
S 300ul 7}eke] 28-7F A4 3] voltexd 3, 20,000xg, 4T, 2087 YA E gl A& A
ZANS SOD E409o 2 ARSI Y. 7He] SOD 42 0.1mM EDTAE 73 50mM
phosphate buffer(pH7.8)°l xanthine® cytochrome CE ¥ i Z &£3%3F & 25T 2 X4
st ol 2mlel &4 AR 50ulE 7helar, A8 F Aol A| %3 xanthine oxidase €S
Oul # 7}l Ferric cytochrome C2] #9¥o] Walx &= JEE 550nmol A spectrophotom
eter (T60U Spectrophotometer, PG Instruments Ltd., UK)S AF&3F o 30% 7t4 o=
437 S43k9 k. SOD standard=2F-H 42 iFd0 25 EH SOD 45 ALtstant

>

7+ %3 Total Glutathione (GSH) &

7+ %7 Total Glutathione %< Akerboom, Sies®] method”ZS wlgloz =43}

. AP A& 5% Sulfosalic acidell 0.1g/ml& & 3}ske] 10,000 xg, 4T, 108 =<t
A8 (Micro 17R, Hanil, Korea)stel 1 F5d& A AlZ=2Z4 AMEstAth 45
10ul®l] working mixture(95mM potassium phosphate bufferE 7] #° 2 3o 2z} 0.95mM
EDTA, 0.031mg/ml DTNB, 0.115units/ml glutathione reductaseE X3t=sH A|Xx)
150ul 7}shar 585k Ao A incubationdt A th. I ta A, NADPH solution(95mM
potassium phosphate bufferE 7]¥ 0% 48uM NADPH solution A %)& 50ul 718},
U35 A|ZFAIA 58 599 412nmeol A9 F3%= WSS microplate reader (Eon
Microplate Spectrophotometer, BioTek® Instruments, Inc, Winooski, Vermont, USA)E
Ab-&ste] 545t

e x8

t}) 7+ =32 Glutathione peroxidase (GSH-px) 3

7+ 24 GSH-px 4L Mohadas ¢ Method” S wlelo @ oF7F W d3lo] cytosold
A =33tk Cytosol A& 20ulel reaction mixture(100mM potassium phosphate
buffer, pH 7.0& 7]¥2°% 1mM EDTA, 1ImM NaN3, 2mM NADPH, lunit/ml
glutathione reductase, and ImM GSHS ¥ 352 = A %) 160uls #H7}shar, 5% w<t
37ColA incubationdt ¥ 25mM H202fmf 7}ste] WSS A ZAl A 340nMol A 5837
340nmol A ¢] &3 % W3}#FS microplate reader (Eon Microplate Spectrophotometer,
BioTek® Instruments, Inc, Winooski, Vermont, USA)Z A}-&3lo] =431t}
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Z) AP T  Superoxide Dismutase(SOD) &4 +=

X”‘ﬂ*_ﬁiﬂ Superoxide dismutase®] 42 Flohes 2 method” & nlEt oz =H319)
o] HFHL2 xanthine®] xanthine oxidase®l] 2|3l Superoxide-E 34 sko] o] superoxide”}t
Cytochrome C(Fe+++)E ferrous cytochrome C(Fe++)Z 3A|Z w] SOD7} &34
SOD7} superoxide®l] 744 o2 283} Cytochrome Co FUEHEE TAA 7= e
E o] &3 Aot AdEF A, A d&d 100ulE 10mM Tris-ImM EDTA
buffer(pH7.4)Z 09ml=Z &3 A7l % ©] hemolysated] F3I|H] 53¢ chloroform¥}
Ethanol €92 400ul 7}8Fa 287+ 732 3] voltexdto] hemoglobing F AAZ T} o] 7] ]
140ul®d] S/FTE 7hst YA #8712 20,000xg, 4TolA 3087 YAl ste] a2 4
TAE SOD A4S FAHs] 9% ahdoez o g3tk 0.lmM EDTAE t,‘g}%if}
50mM phosphate buffer(pH7.8)9l xanthine¥} cytochrome CE Y i & &% & 25T
2 A3 & 2mlol &4 Al® 50ulE 7hekar, AFE A A Al %3 xanthine 0X1dase
4MS 50ul H7Fste] Ferric cytochrome C2] 2ol Wal¥= AHEE 550nmeol A
spectrophotometer (T60U Spectrophotometer, PG Instruments Ltd., UK)S A}-&3}e] 30
Z tAo R 477 ZA59 . SOD standardZ2H-H AL ¥FAo2HEH SOD &4
< ALkt

ul) H ¥ Catalase (CAT) &

A& o] catalase B4 Johansson LHS method”’E wlgoz =As g} A8t
o] A4 2 deAS 1099 10mM Tris -1mM EDTA buffer(PH7.4)2 €817l 24
HAerh S 15008) 3|4 5le] catalse =4 EAYOE ALt polystylene tubeol
NaOH=Z pH 7.02 %+ KH2PO4 bufferE 300ul, 100% methanol 300ul, 0.27% H202
Yo ¥ a4% 600ulE H7Eske] 20C water bathol A 207t shaking Al 7] WA
8-S dozith o7]d 7.8M KOH 300ule 7Fste] vR-gS FZAAIZITH o 74 34.2mM
Purpald €< 600uls 7}sle] 20C water bathollA] 10%-3%F shaking A7l %, 65.2mM
potassium periodateE 300ul 7}ste] LAEEe] Catalase®] &4 52 550nmeol A
ELISA reader (Eon Microplate Spectrophotometer, BioTek®Instruments, Inc, Winooski,
Vermont, USA)E Alg€3lo] SH =S =433, 0760nmol?] formaldehyde X8-S
ARESte] 42 FEFAAES AFEste] 45 Alletd

B}) 7+ =3 malondialdehyde(MDA) &

7+ %29 MDA ¥%#e Buckingham® method”& o]43tth. 7+ 1gel 0.1M
phosphate buffer (pH7.4) 3ml& 7}ste] w238t s % 15ml 2 duplicate® 33}
33mM  FeSO4-4<)  50ul, 0.33mM butylated hydroxytoluene(BHT) 50ul, 33mM
L-ascorbic acid &< 50ulS 7}l Z 412 & 37CoA 303t incubation Al 71t} &
719l 10% Trichloroacetic acid (TCA)& < 1.5ml 7}staz, 12,000 xgoll A 10%7F 14 &2
o] A& A= 29mlS FHslo] 1% thiobarbituric acid (TBA) reagent 0.5mlS 7}38to]
1023 8B 5, A2 A WzZhAlA 3,000rpmeoll A 5E3F YAl ste] dojzl AFas
532nmell 4] ELISA reader (Eon Microplate Spectrophotometer, BioTek® Instruments,
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Inc, Winooski, Vermont, USA)E A}-& 3}
A}) Plasma malondialdehyde (MDA) &

Plasma malondialdehyde(MDA)$*% 2 Bachmann®] method”& o] 438ttt 7+4, 4t
Az7 sl MDA Thiobarbituric acid(TBA)9} HFS-3le] £ @HAMES
dEl2 A4t MDA =749 Standard®=% Tetra-methoxypropane<
plasma 200ul®]l 200mM phosphoric acid 200ul®} 5mM Butylated hydroxytoluene(BHT )
25uls H7hetth 223 0.AN NaOH &-<fo] =<l 110mM TBA-E<Y 25uls #H7bste] %
e T 90ColA 4583 incubation 3Fth. 18] il 20%-7F Ao A4 23] the 500ule]
n-butanol= H7}etar E3} NaCl €9 50ulS H7Fske] 30%3F voltexdt %, 12,000rpm,
158 oA fAEEs A& AEFdS 532, 572nmolA]  ELISA reader (Eon
Microplate Spectrophotometer, BioTek® Instruments, Inc, Winooski, Vermont, USA)E
AFEsle] SR EE SASA Y. 532, 572nme] FFEAE ol §3te] MDA A HES A
St AT

7) 2AHHTH £4
7}) Hematoxylin and eoisin (H&E) staining

v 225 10% phosphate-buffered formalin®] %ol ZAGAZ AS
deo] mAHMNS AAZ F ethyl alcoholS ©o]g&3dte] =2 F9o] <
Xylene& o]&3dlo] =% W2l alcohols A A3sIAt}. Paraffin 2] & 38}

¥ Sumo =z wrdEte] &gfol=o F-zsE v Hematoxylin® eosin® & A3k & 200x

oA =2 des dEeA.
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3. A+4d3
7} A

A 1297, A4HET(CON) vlate] olghs tx=T(ET)E] AFol frodow
23t FoHp=0.0092). AF 1644, HF AT =74 /\] o

¢l Apol= gllon, A dixzatol Hlste] o

9 TH(p=0.2957).

300
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£) '6 1'2 1'7
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Fig. 91. Body weight change in wistar rats gavaged vinegars and 50% Ethanol
during experimental period. Body weight change during 17days. CON (control,
n=10), ET(Ethanol induced, n=10), ET_B(Ethanol induced+brown rice
vinegar). ET_P(Ethanol induce+persimmon vinegar, n=10), ET_K(Ethanol
induced+kagoshima brown rice vinegar, n=10)All values are expressed at the
mean =+ SE. Statistical significances were determined by one-way ANOVA.
Alphabets are significantly different at p<0.05 level by Duncan’s multiple

range test.
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o A7 ® 24 A
D2 AR FF
3 Ao FAE BE W F oAl AelEs melx] kit
2) A FH AW 4 F1d8 AW FF
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(p=0.0466). o &te 2ol w3t it dnl A 2
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Fig. 92. Food intakes change in wistar rats gavaged vinegars and 50%
Ethanol during experimental period. Food intakes during 17days. CON<(control,
n=10), ET(Ethanol induced, n=10), ET_B(Ethanol induced+brown rice
vinegar). ET_P(Ethanol induce+persimmon vinegar, n=10), ET_K(Ethanol
induced+kagoshima brown rice vinegar, n=10)All values are expressed at the
mean =+ SE. Statistical significances were determined by one-way ANOVA.
Alphabets are significantly different at p<0.05 level by Duncan’s multiple

range test.
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Fig. 93. The effects of vinegar treatments on the liver, kidndy weight in non
Ethanol induced and Ethanol-induced rats. CON(control, n=10), ET(Ethanol
induced, n=10), ET_B(Ethanol induced+brown rice vinegar). ET_P(Ethanol
inducetpersimmon vinegar, n=10), ET_K(Ethanol induced+kagoshima brown rice
vinegar, n=10). All values are expressed at the mean + SE. Statistical significances
were determined by one-way ANOVA. Alphabets are significantly different at p<0.05

level by Duncan’s multiple range test.
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Fig. 94. The effects of vinegar treatments on the perirenal fat ,Epididymal fat
weight in non Ethanol induced and Ethanol-induced rats. CON(control, n=10),
ET(Ethanol induced, n=10), ET_B(Ethanol induced+brown rice vinegar). ET_P(Ethanol
induce+persimmon vinegar, n=10), ET_K(Ethanol induced+kagoshima brown rice
vinegar, n=10). All values are expressed at the mean *+ SE. Statistical significances
were determined by one-way ANOVA. Alphabets are significantly different at p<0.05

level by Duncan’s multiple range test.
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3. At BY AE

1) ZER AR

7H) Serum Alanine aminotransferase (ALT) &3

Ad 179 A FES 3Aste] 9 Serum® ALTF+S A3 Ay AAEL
(CON)Z} ]3] o gt

< YEx=T(ET)e] 2 o] =2 4TS B
T3 ET B, ET_P, ET_KwoA & o&2 thZ(ET)o H] &)
AEdS BHIoy FAHSR {949 Zol= Ut

) Serum Aspartate aminotransferase(AST) &<

AR N B, ¢RE AEAAR AW 1 2F FEE AAsaA 29 1294, 4H
WoAEE 4 (AT 128 M)A Serum ASTF+2 E243 A3} oeb2 g2+
424tz wla) ASTHFo] Z7letes 43S mglov, ET_B, ET_P, ET_KiolA
= oolee mzwel wste] AST FEo] Wops 4L wth ey RE 1§
o] A el zpol= HolA eEkt) (p=0.4606).
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Fig. 95. Effects of vinegars administration on serum ALT activity in wistar
rats gavaged 50% Ethanol. ALT, Alanine aminotransferase; CON (control, n=10),
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ET(Ethanol induced, n=10), ET_B(Ethanol induced+brown rice vinegar).
ET_P(Ethanol induce+persimmon vinegar, n=10), ET_K(Ethanol
induced+kagoshima brown rice vinegar, n=10). All values are expressed at the
mean + SE. Statistical significances were determined by one-way ANOVA.
Alphabets are significantly different at p<0.05 level by Duncan’s multiple
range test.

Ad 179 A, AFFES FAste] & Serum-% ASTHF=S 43 Ay} gt
2ol Al A2 (CON)Y HluLs] AST o] =2 HEIS HAoY oes gx
T(ET)Z vlas] ET B, ET_P, ET_KiolAq+= AST 9] #4sts A4S Ao 1
Hu ZE 7 Fo 3 2ol Kol 1 ek okt (p=0.2223).
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Fig. 96. Effects of vinegars administration on serum ALT activity in wistar
rats gavaged 50% Ethanol. AST, Aspartate aminotransferase; CON (control,
n=10), ET(Ethanol induced, n=10), ET_B(Ethanol induced+brown rice
vinegar). ET_P(Ethanol induce+persimmon vinegar, n=10), ET_K(Ethanol
induced+kagoshima brown rice vinegar, n=10). All values are expressed at the
mean * SE. Statistical significances were determined by one-way ANOVA.
Alphabets are significantly different at p<0.05 level by Duncan’s multiple
range test.
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W fE 2 AE Serumol A 9S54 cytokine?! Interleukin-6(IL-6)2 #2413 Ay AA
o] wste o Ere dlEzTdA IL-6 F5ol fFo¥eR T Y (p=0.0454,
T-test).

Wby, ol ek iz wimste] Sl @A R, Su 2Ax, A¥A @42
& pashs AFL BPoU, 4 Folt oA Lt
49 179 A, 5B HA N A}, PP

(CON)# o &h& thE=T(ET)9 IL-6 2ol 2Fol7F glolth
Alas] ET_B, ET_P, ET_K+* oA 23]8 IL-6 %] &
Ao frofAel ol ;AT (p=0.7771).

}) 7t =7 Tumor Necrosis Factor alpha (TNF-a) &
v Z2H oA dF5A cytokine?! Tumore Necrosis Factor alpha (TNF-a) 52 A4

2ol vld e dEZ(ET)o] F7Fstes 43S o ofets = (ET)l H
gl ET_B, ET_P ¥ ET_KdA F7lste A&S BATh (p=0.0542)
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Fig. 97. Effects of vinegars administration on serum IL-6 levels in wistar rats
gavaged 50% Ethanol. IL-6, Interleukin 6; CON/(control, n=10), ET(Ethanol
induced, n=10), ET_B(Ethanol induced+brown rice vinegar). ET_P(Ethanol
induce+persimmon vinegar, n=10), ET_K(Ethanol induced+kagoshima brown
rice vinegar, n=10). All values are expressed at the mean + SE. Statistical
significances were determined by one-way ANOVA. Alphabets are significantly
different at p<0.05 level by Duncan’s multiple range test. #*Differences

between groups were evaluated using student T-test (p<0.05)
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Fig. 98. Effects of vinegars administration on Hepatic Tumor Necrosis
Factor-alpha (TNF-a) in wistar rats gavaged 50% Ethanol. TNF-a, Tumor
Necrosis Factor -alpha; CON(control, n=10), ET(Ethanol induced, n=10),
ET_B(Ethanol induced+brown rice vinegar). ET_P(Ethanol
induce+persimmon vinegar, n=10), ET_K(Ethanol induced+kagoshima brown
rice vinegar, n=10). All values are expressed at the mean = SE. Statistical

significances were determined by one-way ANOVA. Alphabets are significantly

different at p<0.05 level by Duncan’s multiple range test.

t}) 7+ %A Interleukin-6 (IL-6)

7t Ao AFA cytokine?l Interleukin 6(IL-6) F2 At Zo Hl&) o &=

P xzTol A F71ete AEFS Bygorw, oS dERH(ET) Ha ET_B, ET_Pitol A
Z7tete AT B oy o8 iz ET_ K-S H$=3 55 B9t (p=0.139).
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Fig. 99. Effects of vinegars administration on Hepatic Interleukin 6 (IL-6) in
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wistar rats gavaged 50% Ethanol. IL-6, Interleukin 6; CON(control, n=10), ET(Ethanol induced,

n=10), ET_B(Ethanol induced+brown rice vinegar). ET_P(Ethanol induce+persimmon vinegar, n=10),
ET_K(Ethanol induced+kagoshima brown rice vinegar, n=10). All values are expressed at the mean * SE.

Statistical significances were determined by one-way ANOVA. Alphabets are significantly different at p<0.05
level by Duncan’s multiple range test.

Z}) Serum Nitric Oxide (NO) +&
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Fig. 100. Effects of vinegars administration on serum NO levels in wistar rats
gavaged 50% Ethanol. NO, Nitric Oxide; CON(control, n=10), ET(Ethanol
induced, n=10), ET_B(Ethanol induced+brown rice vinegar). ET_P(Ethanol
induce+persimmon vinegar, n=10), ET_K(Ethanol induced+kagoshima brown
rice vinegar, n=10). All values are expressed at the mean + SE. Statistical
significances were determined by one-way ANOVA. Alphabets are significantly

different at p<0.05 level by Duncan’s multiple range test.
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3) A& A

7} 7+ A Total Lipids

ol—:?/__

diz 2B QI 3P 22 4 lipid tiAbeh #Eske] 1 22 i ¥ Lipide
BAE A, 2 Total lipidg £413 A3, AAdizTd oS =(ET) 2H] &
o]#Ql Aoli= gllom, clee miZel wetel ET_B, ET P ® ET_K « 7+ #2]%
1 Aol flH (p=0.9568).

Hepatic total lipids(mg/g liver)
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Fig. 101. Effects of vinegars administration on Hepatic Total lipids in wistar
rats gavaged 50% Ethanol. CON(control, n=10), ET(Ethanol induced, n=10),
ET_B(Ethanol induced+brown rice vinegar). ET_P(Ethanol
induce+persimmon vinegar, n=10), ET_K(Ethanol induced+kagoshima brown
rice vinegar, n=10). All values are expressed at the mean * SE. Statistical
significances were determined by one-way ANOVA. Alphabets are significantly

different at p<0.05 level by Duncan’s multiple range test.
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Fig. 102. Effects of vinegars administration on Hepatic Total Cholesterol (TC)
in wistar rats gavaged 50% Ethanol. TC, Total Cholesterol;CON (control, n=10),
ET(Ethanol induced, n=10), ET_B(Ethanol induced+brown rice vinegar).
ET_P(Ethanol induce+persimmon vinegar, n=10), ET_K(Ethanol
induced+kagoshima brown rice vinegar, n=10). All values are expressed at the
mean =+ SE. Statistical significances were determined by one-way ANOVA.
Alphabets are significantly different at p<0.05 level by Duncan’s multiple
range test.
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Fig. 103. Effects of vinegars administration on Hepatic Triglyceride (TG) in
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wistar rats gavaged 50% Ethanol. TG, Triglyceride;, CON(control, n=10),
ET(Ethanol induced, n=10), ET_B(Ethanol induced+brown rice vinegar).
ET_P(Ethanol induce+persimmon vinegar, n=10), ET_K(Ethanol
induced+kagoshima brown rice vinegar, n=10). All values are expressed at the
mean =+ SE. Statistical significances were determined by one-way ANOVA.
Alphabets are significantly different at p<0.05 level by Duncan’s multiple

range test.
4) &¢32& YA
7}) 7+ %7 Alcohol Dehydrogenase (ADH) &4 =
bl A 438 tiAte] #Heste] 4TSS acetaldehyde® A1 7]+=d #Hold= &
=

o
2221 Alcohol Dehydrogenase(ADH) &4 =5 A3t 1+ 22 Ul Cytosol &3 ol A
ADH A4 E& 438 A3 Addxao] vty deZtiz=a(ET)olA &do] a3

had

t A4%S Bon, ez (ET) ®lstel ET_B, ET_P, ET_K3olA &4o] F
bt A4S BIou, BAHCR FoFe Aol AT (p=0.2682).
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Fig. 104. Effects of vinegars administration on Hepatic Alcohol
Dehydrogenase(ADH) activity in wistar rats gavaged 50% Ethanol. ADH,
Alcohol Dehydrogenase; CON(control, n=10), ET(Ethanol induced, n=10),
ET_B(Ethanol induced+brown rice vinegar). ET_P(Ethanol
induce+persimmon vinegar, n=10), ET_K(Ethanol induced+kagoshima brown
rice vinegar, n=10). All values are expressed at the mean + SE. Statistical
significances were determined by one-way ANOVA. Alphabets are significantly

different at p<0.05 level by Duncan’s multiple range test.
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W) 2+ & U Acetaldehyde Dehydrogenase (ALDH) X =

b A 32 thAafe] #ofste] &3 2-9] Alcohol Dehydrogenase(ADH) 2] &l 3
HHA A oAMELHS|=E ofAMEHOlER HIAITI= Ao #HAstE T4
Acetealdehyde Dehydrogenase (ALDH) A EE =43 Ay Az o eE o
Z7(ET) 7o) ol fiddh. whd, ET Bl oleh-g thxw(ET)ol ¥ls] ALDH
o] oA or Frtstd o ET_PaolA F7tehe 43S Bt whH, ET_Ka&
o gtg txae] ALDH €43 #4138 & EAH (p=0.0546).
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Fig. 105. Effects of vinegars administration on Hepatic Acetealdehyde
Dehydrogenase (ALDH) activity in wistar rats gavaged 50% Ethanol. ALDH,
Acetealdehyde Dehydrogenase; CON(control, n=10), ET(Ethanol induced, n=10),
ET_B(Ethanol induced+brown rice vinegar). ET_P(Ethanol
induce+persimmon vinegar, n=10), ET_K(Ethanol induced+kagoshima brown
rice vinegar, n=10). All values are expressed at the mean +* SE. Statistical
significances were determined by one-way ANOVA. Alphabets are significantly

different at p<0.05 level by Duncan’s multiple range test.
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(p=0.8505).
) A& Catalase(CAT) 8X =

Ao kst 4w AEsts CAT €45 &4
of oerE xae CAT €A #Histe 4A3ds HAL
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of ET_ B2 S7behs A@F& 230, ET_P 2 ET_K elA 5o
FAA R fFoHel Aols ol FUTh (p=0.7091).
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Fig. 106. Effects of vinegars administration on Erythrocyte Superoxide
Dismutse (SOD) in wistar rats gavaged 50% Ethanol. SOD, Superoxide
Dismutase; CON (control, n=10), ET(Ethanol induced, n=10), ET_B(Ethanol
induced+brown rice vinegar). ET_P(Ethanol induce+persimmon vinegar,
n=10), ET_K(Ethanol induced+kagoshima brown rice vinegar, n=10). All
values are expressed at the mean = SE. Statistical significances were determined by
one-way ANOVA. Alphabets are significantly different at p<0.05 level by

Duncan’s multiple range test.
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Fig. 107. Effects of vinegars administration on Erythrocyte Catalase(CAT) in
wistar rats gavaged 50% Ethanol. CAT, Catalase; CON(control, n=10),
ET (Ethanol induced, n=10), ET_B(Ethanol induced+brown rice vinegar).
ET_P(Ethanol induce+persimmon vinegar, n=10), ET_K(Ethanol
induced+kagoshima brown rice vinegar, n=10). All values are expressed at the
mean =+ SE. Statistical significances were determined by one-way ANOVA.
Alphabets are significantly different at p<0.05 level by Duncan’s multiple
range test.
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Fig. 108. Effects of vinegars administration on Plasma Malondialdehyde(MDA)
in wistar rats gavaged 509% Ethanol. CAT, Catalase; CON(control, n=10),
ET(Ethanol induced, n=10), ET_B(Ethanol induced+brown rice vinegar).
ET_P(Ethanol induce+persimmon vinegar, n=10), ET_K(Ethanol
induced+kagoshima brown rice vinegar, n=10). All values are expressed at the

mean =+ SE. Statistical significances were determined by one-way ANOVA.
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Alphabets are significantly different at p<0.05 level by Duncan’s multiple

range test.
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Fig. 109. Effects of vinegars administration on Hepatic Superoxide
Dismutase(SOD) in wistar rats gavaged 50% Ethanol. SOD, Superoxide
Dismutase;CON (control, n=10), ET(Ethanol induced, n=10), ET_B(Ethanol
induced+brown rice vinegar). ET_P(Ethanol induce+persimmon vinegar,
n=10), ET_K(Ethanol induced+kagoshima brown rice vinegar, n=10). All
values are expressed at the mean = S.E.. Statistical significances were determined
by one-way ANOVA. Alphabets are significantly different at p<0.05 level by

Duncan’s multiple range test.
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Fig. 110. Effects of vinegars administration on Hepatic Catalase(CAT) in
wistar rats gavaged 50% Ethanol. CAT, Catalase CON(control, n=10),
ET(Ethanol induced, n=10), ET_B(Ethanol induced+brown rice vinegar).
ET_P(Ethanol induce+persimmon vinegar, n=10), ET_K(Ethanol
induced+kagoshima brown rice vinegar, n=10). All values are expressed at the
mean =+ SE. Statistical significances were determined by one-way ANOVA.
Alphabets are significantly different at p<0.05 level by Duncan’s multiple

range test.
v}) 7+ 23 W Total Glutathione (GSH) &
7F Ao A A3t g A48 283 Total Glutathione (GSH) 52 RE 719
o] Al ztolE Ho|X ko ders dlxtdd Hld] ET BwolA F71shs e
A Hp=0.8642).
Ab) 7+ %A Glutathione Peroxidase (GSH-px) &A%
7 22 W cytosol wEoA ks @42 ZE3F=  Glutathione peroxidase

Z7(ET)e] GSH-px o] S/t 4
Atk (p=0.9009).
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Fig. 111. Effects of vinegars administration on Hepatic Total Glutathione(GSH)
in wistar rats gavaged 50% Ethanol. GSH, Glutathione; CON (control, n=10),
ET(Ethanol induced, n=10), ET_B(Ethanol induced+brown rice vinegar).
ET_P(Ethanol induce+persimmon vinegar, n=10), ET_K(Ethanol
induced+kagoshima brown rice vinegar, n=10). All values are expressed at the
mean =+ SE. Statistical significances were determined by one-way ANOVA.
Alphabets are significantly different at p<0.05 level by Duncan’s multiple

range test.
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Fig. 112. Effects of vinegars administration on Hepatic Glutathione Peroxidase
(GSH-px) in wistar rats gavaged 50% Ethanol. GSH-px, Glutathione Peroxidase;
CON (control, n=10), ET (Ethanol induced, n=10), ET_B(Ethanol
induced+brown rice vinegar). ET_P(Ethanol induce+persimmon vinegar,

n=10), ET_K(Ethanol induced+kagoshima brown rice vinegar, n=10). All
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values are expressed at the mean = SE. Statistical significances were determined by
one—-way ANOVA. Alphabets are significantly different at p<0.05 level by

Duncan’s multiple range test.
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Test matenals : L PLand PS {1 00mpke B.W )

Fihanol 2.5mil 4ml % mi & mil (kg BOW))
(5%, viv) T
LY ¥ 7 5Ty
i e BAALNANANARANANARERANARALERANANALE !
.; : L
ifice
Normal | | wNeo Water + Water (n=8)
cantrol
Wistar group
rats (n=§) v  ET, Water + ethanol (n-8)
(n =407}
Y PT. Total Concentrate of PV (100mgke B.'W.)
Ethanol ¢ gthanol (n-8)
treated |
Eroups Pl, Ethanol-insoluble faction of PV (100mg/'kg B.W)
{n =32) + gthanal (n-8)
L] PS8, Ethanol- soluble fraction of PV (100mgkg B.W.)
+ gthanol (n=8)

Fig. 113. Experimental design The rats were pretreated PV and its fractions or water
once daily and after 2 hours, ethanol treated groups were administrated ethanol (50%, v/v)
sequential increase dose (25, 4, 5 and 6mlL/kg B.W., per week) for the same period. NC,
normal control, water (n=8) ET,water + 50% ethanol treated control (n=7) PT, 100mg/kg B.W.
total concentrate of PV + 50% ethanol (n=8) PI, 100mg/kg B.W. ethanol-insoluble fraction of
PV + 50% ethanol (n=8); PS, 100mg/kg B.W. ethanol-soluble fraction of PV + 50% ethanol
(n=8).
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Body weight (g)

240 —4— PI
—=— PS

0 % 2 s 4
WEEK

Fig. 114. Body weight changes during experimental period in chronically
ethanol drinking rats. Wistar rats were pretreated with PV and its fractions by
gavage feeding for 4 weeks before ethanol oral administration. NC, normal control,
water (n=8); ET, water + 50% ethanol treated control (n=7); PT, 100mg/kg B.W. total
concentrate of PV +50% ethanol (n=8); PI, 100mg/kg B.W. ethanol-insoluble fraction
of PV + 50% ethanol (n=8); PS, 100mg/kg B.W. ethanol-soluble fraction of PV + 50%
ethanol (n=8). All values are represented at the mean * S.E. Values with different
alphabet within the row are significantly different at p<0.05 level by Duncan’s

multiple range test.
3. Aol HAF

% 45F7re) AFIIZESE 4577 Aol APl ol gLl vate] PL PST
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Fig. 115. Food intake during experimental period in chronically ethanol
drinking rats. Wistar rats were pretreated with PV and its fractions by gavage
feeding for 4 weeks before ethanol oral administration. NC, normal control, water
(n=R8); ET, water + 50% ethanol treated control (n=7); PT, 100mg/kg B.W. total
concentrate of PV +50% ethanol (n=8); PI, 100mg/kg B.W. ethanol-insoluble fraction
of PV + 50% ethanol (n=8); PS, 100mg/kg B.W. ethanol-soluble fraction of PV + 50%
ethanol (n=8). All values are represented at the mean + S.E. Values with different
alphabet within the row are significantly different at p<0.05 level by Duncan’s

multiple range test.
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(C) (D)

Kidney weight (g)
~
Spleen weight (g)

0 T T 0.0
NC ET PT Pl PS NC ET PT Pl PS

Fig. 116. Effects of persimmon vinegar and its fractions on (A) liver (B)
kidney (C) spleen and (D) fat mass weight in chronically ethanol drinkingrats.
Wistar rats were pretreated with PV and its fractions by gavage feeding for 4 weeks
before ethanol oral administration. NC, normal control, water (n=8); ET, water + 50%
ethanol treated control (n=7); PT, 100mg/kg B.W. total concentrate of PV +50%
ethanol (n=8); PI, 100mg/kg B.W. ethanol-insoluble fraction of PV + 50% ethanol
(n=8); PS, 100mg/kg B.W. ethanol-soluble fraction of PV + 50% ethanol (n=8). All
values are represented at the mean *S.E. Values with different alphabet within the

row are significantly different at p<0.05 level by Duncan’s multiple range test.
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P=10.8260

Serum LOH (LVL)

i mrCOmr m

NC ET PT ] Ps

Fig. 117. Effects of persimmon vinegar and its fractions on serum (A)
aspartate aminotransferase (AST) (B) alanine aminotransferase (ALT) and (C)
lactate dehydrogenase (LDH) levels in chronically ethanol drinking rats. Wistar
rats were pretreated with PV and its fractions by gavage feeding for 4 weeks before
ethanol administration. NC, normal control, water ET, water + 50% ethanol treated
control; PT, 100mg/kg B.W. total concentrate of PV +50% ethanol; PI, 100mg/kg B.W.
ethanol-insoluble fraction of PV + 50% ethanol; PS, 100mg/kg B.W. ethanol-soluble
fraction of PV + 50% ethanol. Each bar was represented at the mean = S.E. Each
group was 7-8 rats.
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Fig. 118. Effects of persimmon vinegar and its fractions on (A) plasma and
(B) liver malondialdehyde (MDA) levels in chronically ethanol drinking rats.
Wistar rats were pretreated with PV and its fractions by gavage feeding for 4 weeks
before ethanol administration. NC, normal control, water ET, water + 50% ethanol
treated control; PT, 100mg/kg B.W. total concentrate of PV +50% ethanol; PIL,
100mg/kg B.W. ethanol-insoluble fraction of PV + 50% ethanol; PS, 100mg/kg B.W.
ethanol-soluble fraction of PV + 509 ethanol. Each bar was represented at the mean
+ S.E. Each group was 7-8 rats. Values with different alphabet within the row are

significantly different at p<0.05 level by Duncan’s multiple range test.
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Fig. 119. Effects of persimmon vinegar and its fractions on liver (A)
superoxide dismutase (SOD), (B) catalase (CAT) and (C) glutathione
peroxdiase (GSH-Px) activities in chronically ethanol drinking rats. Wistar rats
were pretreated with PV and its fractions by gavage feeding for 4 weeks before
ethanol administration. NC, normal control, water ET, water + 50% ethanol treated
control; PT, 100mg/kg B.W. total concentrate of PV +50% ethanol; PI, 100mg/kg B.W.
ethanol-insoluble fraction of PV + 50% ethanol; PS, 100mg/kg B.W. ethanol-soluble
fraction of PV + 50% ethanol. Each bar was represented at the mean = S.E. Each
group was 7-8 rats. Values with different alphabet within the row are significantly

different at p<0.05 level by Duncan’s multiple range test.
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Fig. 120. Effects of persimmon vinegar and its fractions on erythrocyte (A)
superoxide dismutase (SOD) and (B) catalase (CAT) activities in chronically
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ethanol drinking rats. Wistar rats were pretreated with PV and its fractions by
gavage feeding for 4 weeks before ethanol administration. NC, normal control, water
ET, water + 50% ethanol treated control; PT, 100mg/kg B.W. total concentrate of PV
+50% ethanol; PI, 100mg/kg B.W. ethanol-insoluble fraction of PV + 50% ethanol; PS,
100mg/kg B.W. ethanol-soluble fraction of PV + 50% ethanol. Each bar was
represented at the mean +* S.E. Each group was 7-8 rats. Values with different
alphabet within the row are significantly different at p<0.05 level by Duncan’s
multiple range test.
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Fig. 121. Effects of persimmon vinegar and its fractions on liver (A) alcohol
dehydrogenase (ADH) and (B) acetaldehyde dehydrogenase (ALDH) activities
in chronically ethanol drinking rats. Wistar rats were pretreated with PV and its
fractions by gavage feeding for 4 weeks before ethanol administration. NC, normal
control, water ET, water + 50% ethanol treated control; PT, 100mg/kg B.W. total
concentrate of PV +50% ethanol; PI, 100mg/kg B.W. ethanol-insoluble fraction of PV
+ 50% ethanol; PS, 100mg/kg B.W. ethanol-soluble fraction of PV + 50% ethanol.
Each bar was represented at the mean + S.E. Each group was 7-8 rats. Values with
different alphabet within the row are significantly different at p<0.05 level by
Duncan’s multiple range test.
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Fig. 122. Effects of persimmon vinegar and its fractions on hepatic cytochrome
P450 2E1 (CYP2E1l) expression in chronically ethanol drinking rats. Wistar rats
were pretreated with PV and its fractions by gavage feeding for 4 weeks before
ethanol administration. NC, normal control, water ET, water + 50% ethanol treated
control; PT, 100mg/kg B.W. total concentrate of PV +50% ethanol; PI, 100mg/kg B.W.
ethanol-insoluble fraction of PV + 50% ethanol; PS, 100mg/kg B.W. ethanol-soluble
fraction of PV + 50% ethanol. Each bar was represented at the mean * S.E. Each
group was 3 rats. Values with different alphabet within the row are significantly

different at p<0.05 level by Duncan’s multiple range test.
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Fig. 123. Effects of persimmon vinegar and its fractions on liver (A) tumor
necrosis factor-alpha (TNF-a), (B) interleukin-6 (IL-6) and (C) interleukin-10
(IL-10) in chronically ethanol drinking rats. Wistar rats were pretreated with PV
and its fractions by gavage feeding for 4 weeks before ethanol administration. NC,
normal control, water ET, water + 50% ethanol treated control; PT, 100mg/kg B.W.
total concentrate of PV +50% ethanol; PI, 100mg/kg B.W. ethanol-insoluble fraction of
PV + 50% ethanol; PS, 100mg/kg B.W. ethanol-soluble fraction of PV + 50% ethanol.
Each bar was represented at the mean + S.E. Each group was 7-8 rats. Values with
different alphabet within the row are significantly different at p<0.05 level by

Duncan’s multiple range test.
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Fig. 124. Effects of persimmon vinegar and its fractions on hepatic mRNA
expression of (A) tumor necrosis factor-alpha (TNF-a), (B) interleukin-6
(IL-6), (C) interleukin-1lbeta (IL-1B) and (D) interleukin-12beta (IL-12B) in
chronically ethanol drinking rats. Wistar rats were pretreated with PV and its
fractions by gavage feeding for 4 weeks before ethanol administration. NC, normal
control, water ET, water + 50% ethanol treated control; PT, 100mg/kg B.W. total
concentrate of PV +50% ethanol;, PI, 100mg/kg B.W. ethanol-insoluble fraction of PV
+ 50% ethanol; PS, 100mg/kg B.W. ethanol-soluble fraction of PV + 50% ethanol.
Each bar was represented at the mean + S.E. Each group was 7-8 rats. Values with
different alphabet within the row are significantly different at p<0.05 level by

Duncan’s multiple range test.
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Fig. 125. Effects of persimmon vinegar and its fractions on hepatic mRNA
expression of (A) CD14 and (B) toll-like receptor 4 (TLR4) in chronically
ethanol drinking rats. Wistar rats were pretreated with PV and its fractions by
gavage feeding for 4 weeks before ethanol administration. NC, normal control, water
ET, water + 50% ethanol treated control; PT, 100mg/kg B.W. total concentrate of PV
+50% ethanol; PI, 100mg/kg B.W. ethanol-insoluble fraction of PV + 50% ethanol; PS,
100mg/kg B.W. ethanol-soluble fraction of PV + 50% ethanol. Each bar was
represented at the mean +* S.E. Each group was 7-8 rats. Values with different
alphabet within the row are significantly different at p<0.05 level by Duncan’s

multiple range test.

) 7+ 23 ), cyclooxygenase-2 (COX-2), monocyte chemotactic protein-1
(MCP-1) and macrophage inflammatory protein-2 (MIP-2)¢ mRNA o3&
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Fig. 126. Effects of persimmon vinegar and its fractions on hepatic mRNA
expression of (A) cyclooxygenase-2 (COX-2), (B) monocyte chemotactic
protein-1 (MCP-1) and (C) macrophage inflammatory protein-2 (MIP-2) in
chronically ethanol drinking rats. Wistar rats were pretreated with PV and its
fractions by gavage feeding for 4 weeks before ethanol administration. NC, normal
control, water ET, water + 50% ethanol treated control; PT, 100mg/kg B.W. total
concentrate of PV +50% ethanol; PI, 100mg/kg B.W. ethanol-insoluble fraction of PV
+ 50% ethanol; PS, 100mg/kg B.W. ethanol-soluble fraction of PV + 50% ethanol.
Each bar was represented at the mean £+ S.E. Each group was 7-8 rats. Values with
different alphabet within the row are significantly different at p<0.05 level by

Duncan’s multiple range test.
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Fig. 127. Effects of persimmon vinegar and its fractions on hepatic histological
changes in chronically ethanol drinking rats. (A) NC, normal control, water(B)
ET, water + ethanol treated control, ; (C) PT, total concentrate of PV (100 mg/kg
B.W) + ethanol (D) PI, ethanol-insoluble fraction of PV (100 mg/kg B.W.) + ethanol
(E) PS, ethanol-soluble fraction of PV (100 mg/kg B.W.) + ethanol. H&E stain, bar,
50um. Each group was 5 rats. The black arrows indicate steatosis.
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- Persimmon vinegar extract protects alcohol-induced hepatic inflammatory
damage in Wistar rats
= 2013 International Symposium and Annual Meeting of the KFN(13.11.14, 7 7] t})
- Intestinal immune system modulating activities of polysaccharides from
Korean traditional vinegars manufactured with different raw materials
= 2013 Annual Meeting of Korean Society of Food Science and Technology
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— Characteristics and immuno-stimulating activities of P/S from Korean

Traditional Vinegars
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o Chemical characteristics and immuno-stimulating  activity of  the
polysaccharides from fermented vinegars manufactured with different raw
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o Characterization of RAW 264.7 cells stimulating polysaccharides from brown
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= Effect of oral administration of polysaccharide isolated from Korean black
vinegar on intestinal immune system (2014 9€¥ %22 Food Chemistry il
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= Structural characterization of immuno-stimulating polysaccharide purified from
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s Modulatory effects of persimmon vinegar and its fractions on ethanol-induced

hepatic inflammatory stress and CYP2E1 expressions in rats (F12d74, 2H4d 5)
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