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Conditioning of the Extraction of Acidic Polysaccharide from
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Abstract — This study was carried out to investigate the optimum conditions for extraction of acidic polysaccharides from red
ginseng marc produced by manufacturing alcoholic extract from red ginseng. Method of carbazole-sulfuric acid was applied
to determine the amount of acidic polysaccharides in red ginseng marc. The amounts of acidic polysaccharides in water extract
of red ginseng marc were increased with increasing extraction temperature. The contents of acidic polysaccharides were not
significantly different despite of the extraction time increasing from 6 hours to 48 hours. The contents of starch in water-extract
of red ginseng marc were increased with increasing extraction temperature. The starch amounts in water extract of red ginseng
marc extracted for 48 hours were increased. The yields of polysaccharide precipitated from water-extract of red ginseng marc
were increased with increasing extraction temperature. The hydration rate of acidic polysaccharides and starch from water-
extract of red ginseng marc were decreased with increasing extraction temperature. The contents of starch were not significantly
different despite of the extraction time increasing from 6 hours to 48 hours at 8°C. However, the rehydration rate of acidic
polysaccharide for 48 hours were decreased at 8°C. The rehydration rate of acidic polysaccharide and starch extracted from 6
hours to 24 hours at 25°C were not significantly different, but those extracted for 48 hours were increased. From the above
results, we suggest that by altering the extraction conditions in red ginseng marc it is possible to develop optimum conditions
for extraction that modulate the proportions of acidic polysaccharide and starch.
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Fig. 1. Effect of extraction temperature on extraction contents
of starch and acidic polysaccharides in red ginseng marc. Five
gram of red ginseng marc was added to 100 mL of water
extracted at 8°C(24 hrs), 25°C(24 hrs), 55°C(3 hrs), or 100°C
(1 hr) under stirring. Amount of starch were determined by
acid hydrolysis with HClL. The contents of starch were deter-
mined by estimating the glucose content of hydrolysate by
dinitrosalicylic acid method (A). Amounts of acidic polysac-
charide were determined by carbazole-sulfuric acid method (B).
Glucuronic acid was used as a standard. Values are expressed
as meantS.D. (n=4). *p<0.01, statistically significant as
compared to 8°C.
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Fig. 2. Effect of extraction time on extraction contents of starch
and acidic polysaccharide in red ginseng marc. Five gram of
red ginseng marc was added to 100 mL of water extracted at
8°C(48 hrs) and 25°C(48 hrs) under stirring. Amount of starch
were determined by acid hydrolysis with HCI. The contents of
starch were determined by estimating the glucose content of
hydrolysate by dinitrosalicylic acid method (A). Amounts of
acidic polysaccharide were determined by carbazole-sulfuric
acid method (B). Glucuronic acid was used as a standard. Values
are expressed as meantS.D. (n=4). *p<0.01; **p<0.05,
statistically significant as compared to 6 hrs.
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Fig. 3. Yield of polysaccharides extracted from red ginseng
marc. Five gram of red ginseng marc was added to 100 mL of
water extracted at 8°C(24 hrs), 25°C(24 hrs), 55°C(3 hrs), or
100°C(1 hr) under stirring. After centrifugation, an aliquot (2
ml) of each sample solution was taken into test tube, 8 ml of
ethanol was added to it and then mixed. After standing at
room temperature, the precipitate was taken by centrifugation
at 3,000 rpm, and was air-dried. The precipitate was weigh as
polysaccahride extracted from red ginseng marc. Values are
expressed as mean+S.D. (n=4). *p<0.01, statistically significant
as compared to 8°C.

mg/ml, 25°CA1 9.65 mg/ml, 55°CoIA 11.78 mg/ml &)
I 100°CAIAE 1998 mg/mlE 8°CA FE&2HE thd=]
PRk oF 270 BYT FELEI BE4E FETE O
A Shako] Z7IsISaL, AoA A7 &3 ARG
Le WAL F23E 90 FESE BRA Fol
9T} 2, 2B 20} F2A70] Fato 2RE i)
229 9T Fohe 2 T s,

HEE CigRl BRel0l s MMCEN % HE
2 - o 2R 329 oRA $H50) g AR
=t 7k

iy

AATFA TS Fen T 8 C(24/\] ,
25°C(2 17P) 55°C(3AIZH B 100°CIAIZHeIA 2zt 32
3 EFE E—,—H AolA ke AAE) &sHo] =
AL e 2R AR Fig. 4A9) 2o 550 &

=T /‘ﬂl";r o] Fadhe A JeERISIT 8°ColA

2N FEPE o] AR RS 51.28%, 25°COA] 244]
7+ FE2IE 7olle 32.50%F 8°CAA BT} ¢k 16HH vds

23T 55°ColA 3A17 FEFLS A9olE 31.01%%
™, 100°ColA] 1A F2RE A9ole 1551%2 32 &
%ol CHM R} oF 132 A8, 25°Col A 244 7F
S5 AR T 55°ColM A7 &3 AR FHepe

v«l@‘{ 2po|7F e A 23tth(p<0.01).

8°C, 25°C, 55°C ¥ 100°ColA 23 TAM B2 E
o] A Lo AATIEA RS °CA 24.74%, 25 coﬂ
A1 12.33%, 55°CoA 11.57% 2 100°COIA 5.20%2 &

59

(A) 60

S 193
< (=1
T

Starch (%)
-
<

20 r

8 25 55 100
Temperature (C)

W
<
1

B

[}
Loy

20 -

Acidic polysaccharide (%)

*

_ B

8 25 55 100

Temperature (C)

Fig. 4. Effect of extraction temperature on extraction contents
of starch and rehydration rate of acidic polysaccharide of red
ginseng marc. Five gram of red ginseng marc was added to
100 mL of water extracted at 8°C(24 hrs), 25°C(24 hrs), 55°C(3
hrs), or 100°C(1 hr) under stirring. An aliquot of eachsample
solutions were precipitated with ethanol. Amount of starch
were determined by acid hydrolysis with HCL. The contents of
starch were determined by estimating the glucose content of
hydrolysate by dinitrosalicylic acid method (A). Amounts of
acidic polysaccharide in the precipitate were determined by
carbazole-sulfuric acid method (B). Glucuronic acid was used
as a standard. Values are expressed as meantS.D. (n=4).
*p<0.01, statistically significant as compared to §°C.
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Fig. 5. Effect of extraction time on extraction contents of starch
and rehydration rate of acidic polysaccharide of red ginseng
marc. Five gram of red ginseng marc was added to 100 mL of
water extracted at 8°C(48 hrs) and 25°C(48 hrs) under stirring.
An aliquot of each sample solutions were precipitated with
ethanol. Amount of starch were determined by acid hydrolysis
with HCL. The contents of starch were determined by estima-
ting the glucose content of hydrolysate by dinitrosalicylic acid
method (A). Amounts of acidic polysaccharide in the precipitate
were determined by carbazole-sulfuric acid method (B). Glu-
curonic acid was used as a standard. Values are expressed as
meantS.D. (n=4). *p<0.01, statistically significant as compared
to 6 hrs.
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