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on Lipid Metabolism in Rat
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The effect of vinegar, made from soybean oligosaccharides, on lipid metabolism was investigated in rats
fed a cholesterol-free 2525 casein basal diet. The saccharides in this vinegar were mainly composed of
manmninotriose. The experimental diet was prepared by the addition of 15% {w/w) powdered vinegar (SOV,
soybean oligosaccharide vinegar), to the basal diet. This SOV diet contained approximately 3.3% oligosac-
charides and 1.9%; acetic acid. Serum cholesterol (VLDL+LDL} and triacylglycerol levels were significantly
lower in the SOV diet group than in the control group. These differences were found for 2-5 weeks or at 4th
week, respectively, for serum cholesterol and triacyiglycerol. The liver cholesterol content was also
significantly lower in rats fed the SOV diet, but there was no change in total bile acid excretion into the feces.
In all groups, a strong positive correlation was observed between the liver cholesterol content and the serum
VLDL+LDL cholesterol Ievel at a 5 week period. No relationship was found between the cecal short-chain
fatty acids (SCFA) and liver cholesterol content, and there was no correlation between the cecal SCFA
content and the serum VLDL+LDL cholesterol level. These results suggest that SOV exerts some beneficial
effect on lipid metabolism.
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Table 2. Components of the standard diet.
Constituent Content (%)
Casein 25.0
Corn oil 5.0
Salt mixture* 4.0
Vitamin mixture®* 1.0
Choline bitartrate 0.2
Sucrose 64.8

* Prepared according to AIN-76™ prescription (/.
Nuetr, 107, 1340 (1977)).

Table 1. Components of test substances (%).

Substances
Components Maltodextrin® N
) ; ) <) e
WCoiisal SOV Vinegar® EXT FO
Maltodextrin 100.0 552 86.7 64.5 64.4
Total sugar? — 20.6 — 34.3 34.6
Acetic acid — 12.5 12.2 0.3 —
Others == 2.7 1.1 0.9 1.0

» Powdered maltodextrin. ® Powdered vinegar made from soybean oligosaccharides. @ Powdered vinegar
made from ethanol. ® Powdered extract of soybean oligosaccharide vinegar deacidified by electrodialysis.
¢ Powdered fructooligosaccharides. © Measured by the phenol-sulfuric acid method.'®
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Table 3. Sugar composition of vinegar made
from soybean oilgosaccharides (A)
and vinegar extract* (B).

Content (%)**

Components

A B
Stachyose 0.2 1.2
Manninotriose 47.5 48.6
Raffinose n.d, n.d.
Melibiose 11.7 10.9
Sucrose n.d. n.d.
Glucose 1.3 2.4
Fructose 11.8 11.2
Others 27.0 25.7

* In order to obtain the extract, acetic acid was
removed from A by electrodialysis. ** Measured by
HPLC. n.d. : Not detected.
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Fig. 1. Effect of SOV, Vinegar, EXT and FO on
serum cholesterol levels in rats fed a
cholesterol-free diet for 5 weeks.

A, Standard diet group; B, Control diet group; C,
SOV diet group; D, Vinegar diet group; E, EXT
diet group; F, FO diet group. The vertical bars
indicate the standard error of mean of the serum
total cholesterol levels. Asterisks: upper ones are
drawn to the level of serum total cholesterol, and
Io;yer ones are depicted to that of serum VLDL+
LDL cholesterol; represent significant differences
from the control diet group in a same period
{p <0.05). @ Total cholestercl—HDL-cholesterol.
¥ There were no significant differences among all
6 groups.
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Fig, 2. Effect of SOV, Vinegar, EXT and FO on
liver cholesterol levels in rats fed a
cholesterol-free diet for 5 weeks.

A, Standard diet group; B, Control diet group; C,
SOV diet group; D, Vinegar diet group; E, EXT
diet group; F, FO diet group. The vertical bars
indicate the standard error of the mean. Values
not sharing a common alphabetic letter are
significantly different (p<0.05).
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Table 5. Effects of SOV, Vinegar, EXT and FO on the cecal pH and short chain fatty acid content in the
cecum of rats fed a cholesterol-free diet for 5 weeks.

Group (n)*

Standard (4) Control (7) SOV (8) Vinegar (5) EXT (5) FO (6)
pH 7.894+0.19%°  7.84%0.06° 7.494+0.11° 7.764-0.06%  7.681+0.08*  7.66+0.10*
Short chain fatty acid {mg/cecum/rat)**

Acetic acid 5.48+0.70%  4.24+0.44° 7.93+0.87 4.50£0.44° 5.714+1.01%  6,97+0.54*
Propionic acid 2.52+£0.28>= 2.12+0.32° 3.52+0.310 2.3240.21° 2.86+0.45%  3.41==0.26°
Butyric acid 0.97£0.25% 0.85%0.12° 1.21+0.16%  0.82+0,13%  1.04+0.16% 1.20x=0.09°
Iso butyric acid  0.33+0.06®> 0.26+0.04>  0.39X+0.05*  0.260.02° 0.32::0.04>  0,46+0.03*
Valeric acid 0.36+0.05®®  0.29%0.04° 0.44+0.05° 0.31£0.03° 0.43£0.08%>  0.561£0.05°
Iso valeric acid 0.52+0.06>c 0.400.05° 0.65+0.09%  0,46==0.04>¢  0.55+0.08%> 0.75X0.06°
Total 10.2 +1.4¢%® 82 +09° 141 +£1.3® 8.7 =0.8° 10.9 +1.78 133 +0.9°

Values are expressed as mean+SE. Values not sharing a common superscript letter within a column are
significantly different (#<0.05). * Described in Table 4. ** Measured by gas chromatography.
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Fig. 3. Correlations between serum VLDL+LDL cholesterol level at a 5 week period, liver cholesterol
content and cecal short-chain fatty acids (SCFA) content,

FEach point is the value of individual rats {#=35). #, correlation coefficient. ¥ The cecal SCFA content in FO
diet group was high level, but the liver cholesterol content at a 5 week period did not decreased {shown in

Fig. 1).
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