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Chemical Characteristics and Immuno-Stimulatory Activity of Polysaccharides
from Fermented Vinegars Manufactured with Different Raw Materials

Dong-Su Kiml, Byung Serk Hurhz, and Kwang-Soon Shin'!

IDepartment of Food Science and Biotechnology, Kyonggi University
“}Sempio Food Company

ABSTRACT To elucidate the immuno-stimulatory activity of traditional fermented vinegar, six kinds of crude poly-
saccharides were isolated from traditional fermented vinegars manufactured with different raw materials in domestic
or foreign countries, after which their chemical properties and immuno-stimulatory activities were evaluated. Of the
six samples, three kinds of crude polysaccharides prepared from Korean brown rice vinegar (KBV-0), Japanese brown
rice vinegar (JBV-0), and Korean persimmon vinegar (KPV-0) showed higher yields and interleukin (IL)-6 production
by macrophages and were thus selected for further study. Anti-complementary activities of KBV-0, KPV-0, and JBV-0
increased dose-dependently. KBV-0 and KPV-0 showed higher anti-complementary activities (ITCHso 62 and 65%)
than JBV-0 at 1,000 pg/mL. KBV-0, KPV-0, and JBV-0 did not affect growth of peritoneal macrophages at a dose
of 1.6 to 1,000 pg/mL, where as they significantly augmented production of IL-6, IL-12, and TNF-a in a dose-dependent
manner. However, immuno-stimulatory activity of KPV-0 was the most potent among the tested polysaccharides. These
results suggest that Korean fermented vinegars contain selected polysaccharides that confer immuno-stimulatory activ-
ities beneficial to human health.

Key words: fermented vinegar, polysaccharide, anti-complementary activity, macrophage, cytokine
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positive material®] &2 2-keto—3-deoxy—-D-manno—
octulosonic acid(KDO)E ®%FEZE 319 thiobarbituric
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TEg M

TG A2 Jones® Albersheim(24)e] WH S QB
W slo] tE 7haalstal Z42be] thd-S alditol ace-
tate® = A3}3F 3 gas chromatography S ©]-&3j +4
skt Tl wEA R fu 2ohd AlEE 2 M TFA(tri-
fluoroacetic acid) Aol A 121°C, 90%3F WAl A 7148
et & 1 mLe 1 M NH,OH &¥of] &3835te] 10 mg2]
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flame ionization detector(FID)ell th3+ molecular re-
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HPLCOf| 2
6717 dEHa A zdA
mg/mlLe] FE%E A 23} 0.2 ym membrane filter(Toyo
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CHAIMIZE HHQF 3 ALO|EZIQI 24
BALB/c vwl$-2= E7} el 5% thioglycollate medium
(Sigma-Aldrich Co.) 1 mLE FY3le] 96A17ke] A&
$o] f+:=% macrophages 3|53t A&kt 343
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RPMIo| Al4kA171 3 96 well plate®] 7+ wellell 100 uL
A BFeka 2413 Sk vl st well®] 7]® el macro—
phage monolayerE #AAIAT TS 2 FBS/RPMIC
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soluble tetrazolium(WST) assay(27)5 o] &3&}o] ZH 3}
AT,

SAXM

28] AIl= SPSS(Statistical Package for the Social
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Table 1. Chemical properties of crude polysaccharides from fermented vinegars manufactured with different raw materials

Sample” KAV-0 KPV-0 KBV-0 KWV-0 JBV-0 UWV-0
Vield 023 g/L 0.62 g/L 0.96 g/L 4.18 g/L 0.5 gL 0.44 g/L
(0.02%) (0.08%) (0.10%) (0.45%) (0.07%) (0.04%)
Chemical properties (%)"
Neutral sugar 89.0+2.6 78.4+1.1 87.6+2.5 87.9+0.5 92.242.4 78.9+0.7
Uronic acid 11.0£0.5 21.645.1 12.4+0.4 12.1£0.1 7.840.4 21.140.3
KDO?-liked material ND?
Protein ND
Sugar component” (Mole%)S)
Rhamnose 12.940.4 24.8+0.3 2.2+0.1 6.140.2 6.2+0.3 13.240.3
Fucose 0.1+£0.0 1.340.0 0.4+0.0 0.3+0.0 0.1+0.0 1.5+0.0
Arabinose 13.240.1 18.6+0.2 5.5+0.2 8.6+0.2 13.0+0.4 15.8+0.2
Xylose 0.8+0.1 1.420.1 6.2+0.3 0.420.0 17.2+0.4 1.340.5
Mannose 35.143.7 9.2+0.1 23.140.1 10.4+0.2 28.6+0.5 28.0+0.3
Galactose 12.545.0 13.140.2 9.8+0.1 4.8+0.1 9.7+0.3 15.9+0.3
Glucose 13.8+0.9 10.1+£0.2 40.1+0.4 56.9+0.6 17.4+0.6 3.240.1
GalA+GlcA 11.0£0.5 21.645.1 12.4+0.4 12.1£0.1 7.840.4 21.1%0.3

YKAV-0: the crude polysaccharide (CP) from Korean apple vinegar, KPV-0: CP from Korean persimmon vinegar, KBV-0: CP
from Korean brown rice Vinegar KWV-0: CP from Korean wine vinegar, JBV-0: CP from Japanese brown rice vinegar, UWV-0:

CP from United Kingdom's wine vinegar.
KDO means 2-keto-3- deoxy-D-manno-octulosonic acid.

3)Monosaccharldes were analyzed usmg alditol acetate method.
*Mole% was calculated from the detected total carbohydrate. ND: not detected.

Percentage (%) in the dried sample.
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Fig. 1. Elution patterns of six crude polysaccharides isolated from fermented vinegars on size exclusion HPLC. HPLC was equipped

with Superdex 75 GL column.
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Fig. 2. Effect of crude polysaccharides from fermented vinegars
on interleukin (IL)-6 productlon by peritoneal macrophages.
Peritoneal macrophages (2.5X 10° cells/mL) were treated with
various concentrations of crude polysaccharides for 24 h. The
concentrations of IL-6 in the cultured medium were determined
by ELISA assay. Lipopolysaccharide (LPS, 5 pg/mL) was used
as the positive control and only medium was used as the neg-
ative control. Results are expressed as mean+SD of triplicate
samples. KBV-0 (e), JBV-0 (0), KPV-0 (a), KAV-0 (),
KWV-0 (m), UWV-0 (D).
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Fig. 3. Anti-complementary activity of KBV-0, JBV-0, and KPV-

0 isolated from fermented vinegars. Anti-complementary activity
was presented as the inhibition of 50% total complementary he-
molysis by Mayer's method (25). Polysaccharide-K (PSK), a
known immuno-active polysaccharide from Coriolus versicolor
was used as a positive control. Results are expressed as mean+
SD of triplicate samples, and different letters above the bars
are significantly different (P<0.05).
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the bars are significantly different (P<0.05).
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medium was used as the negative control (NC, o). KBV-0 (:),
JBV-0 (8), and KPV-0 (&). Results are expressed as meantSD
of triplicate samples, and different letters above the bars are
significantly different (P<0.05).
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