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v' Water (J. T. Baker, USA)
v Ethyl Alcohol (Samchun, Korea)
v n-Butanol (Sigma-Aldrich, USA)

v" Chloroform (J. T. Baker, USA)
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Water (J. T. Baker, USA)
Galacturonic acid(Sigma-Aldrich, USA)
Sulfuric acid (Sigma-Aldrich, USA)
Carbazole (Sigma-Aldrich, USA)

Ethyl alcohol (Samchun, Korea)
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Hydrochloric acid (Sigma-Aldrich, USA)
Water (J. T. Baker, USA)

Glucose (Sigma-Aldrich, USA)
Galacturonic acid (Sigma-Aldrich, USA)

Methoxyamine hydrochloride (Sigma-Aldrich, USA)

N,O-Bis(trimethylsilyDtrifluoroacetamide with trimethylchlorosilane

(1% TMCS) (Sigma-Aldrich, USA)
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Drying oven (FO-600M, JEIO TECH)

Laboratory Blender (Wonder Blender, WB-1, Japan)
Conical tube (15 mL, 50 mL, SPL Life Sciences Co. Ltd)
Electronic scale (XPE205, Mettler Toledo)

Adjust pipette (0.5~10 L, 20~200 L, 100~1000 L,
Eppendorf AG, Hamburg, Germany)

Pipette tips (0.5~10 «L, 20~200 «L, 100~1000 «L, Eppendorf
AG, Hamburg, Germany)

Water bath (SB-100, Tokyo Rikakikai Co., LTD., Japan)
Vortex mixer (Vortex Genie 2)

Ultrasonicator (Sonics & Material, Inc., USA)

Centrifuge (Eppendorf AG, Hamburg, Germany)
Nitrogen Purge (EYELA MG-2200)

Eppendorf tube (1.0 mL, 1.5 mL, 2.0 mL, 5.0 mL, Eppendorf
AG, Hamburg, Germany)

Micro tube mixer (MT-360, Tomy Seiko Co., LTD., Japan)
96 well plate (Nunclon Delta Surface, Thermo Scientific)
Glass vial (4 mL, 20 mL)

Oven (OV-01, JEIO TECH)

Drying Oven (C-DO, CHANG SHIN SCIENTIFIC CO.)



v' Dry Block Bath (MG-2200, Tokyo Rikakikai Co., LTD., Japan)

v' GC-MS Glass vial (2 mL Crimp vial, Agilent Technologies, USA)

2-3.

Multi reader (Molecular devices, SpectraMax Mb)

GC-MS-QP2010 (Shimadzu, Japan)

Columns: DB-5MS (0.25 «m, 0.25 mm X 30.0 m)
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Ginseng Polysaccharides)E <ot (Figure 1).
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Ginseng powder, 400 mg of each part in 10 mL
of water

Extracted in hot water bath 90°C, 3 hr

Water extract Marc

Precipitated with ethanol

Supernatant Precipitate

Dissolved in 4 mL of water, then LLE by 1 mL of
n-BuOH:chloroform solution(1:4)

Agqueous Layer Organic Layer

WGP

Figure 1. A4 /bR 84 oial &9
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QoA A Zzte] HeE WGPE ©Al E 4 mles ¥X
ultrasonicator®} vortexE o] &3t =tk wWZ Glucose EFET &<
o] g3l F=7F 1000 mg/LYl EFERES THET Igly I ZFERES
100 mg/L, 200 mg/L, 300 mg/L, 400 mg/L, 1&]al 500 mg/Lo.& 3|43}
o RHET

gt WA EAES DA UM, AEES] FRES GO
el & oGt EEE AN BAel AREE AW 99

BEEE AAALE 519 25N % 242 100 «L, 5% phenol 60 «L,

sulfuric acid 300 «LZE 2.0 mL Eppendorf tubeol| o] 124 H2 3,
QB 90°Col A 2085<E ¥H8-S AlFHTh B4 7AWl ¥, 96 well plate

o] 200 ~L¥ &7]x multi reader® 490 nmoll A HAZ=3FAth.

EEE YPEY AR A9 EF2Y FE 47 100 4L AFOE

B A& WGP A9 10 «L, 5% phenol 60 «L, sulfuric acid 300 «L
£ 2.0 mL Eppendorf tubeol] ¥o] 24 & & & 90°ColA 20&

off

o W8-S AT 2BAM AW F, 96 well plated] 200 «LA &7

I multi reader®2 490 nmol A A =3t

e

Ax oz Zhzke] K98 WGPe| 9 e A7) 8] APL

FAach 242e] A 10 «L, 8 90 «L, 5% phenol 60 «L, sulfuric

ol
N

acid 300 «LZ 2.0 mL Eppendorf tubeo] Yol 1=A & F B
90°Coll A 20852t WHs-S AlHT. LEoA AWl 3 96 well plateol
200 «~LA &7]3 multi reader® 490 nmel A AZstAth (Figure 2).
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Dissolve WGP in 4 mL of water

L 4
~ \
Sample 10 gL + Water 90 4L +
Sulfuric acid 300 L + 5% Phenol
solution 60 1

\ 7

Sy

Prepared five different
concentrations of Glucose
standard(100 ppm~500 ppm)

A g

Standard 100 gL + Sulfuric acid
300 4L + 5% Phenol solution 60

“w

/

90°C for 20 min in the oven.

Then, cooling down at room

temperature

4

Detected the absorbance at 490
nm by Multi Reader(molecular
devices, SpectraMax MS5).

-12 -



7} 1000 mg/L]l #FH& wEJT 18 I FFH-E 100 mg/L, 200

mg/L, 300 mg/L, 400 mg/L, 12]1 500 mg/Le.E 3]A3le] wHEtt

FEF AAAALS Y B2EY w52 44 20 «L, & 80 «L, 0.1%
carbazole-ethanol 50 «L, sulfuric acid 600 «LE 2.0 mL Eppendorf
tubeol] Yo 12A oA ¥-SE& AFAT. 96 well plated] 200 «~L#

%713 multi reader2 525 nmollA] &3} T}

REE APHY AL Y BEY BE 22 20 4L QMO

RE de WGP AN 50 «L, & 30 «L, 0.1% carbazole-ethanol 50 «L,

sulfuric acid 600 «~LZ 2.0 mL Eppendorf tubecl]l 2o 1124 4] o HA
22 AT 96 well plateo] 200 «~L# 7)1 multi reader® 525

nmol A HE3H T

BAHoR 7Ztzteo]l B WGP F3 TF2 =457 #s A43d=
st 2o A9 20 4L, & 80 «L, 0.1% carbazole-ethanol 50 L,
sulfuric acid 600 «LZE 2.0 mL Eppendorf tubeel]l ¥Wo] 112A 4]0 ™A
k22 AT 96 well plateo] 200 «~L# 7)1 multi reader® 525
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Dissolve WGP in 4 mL of
water

-

concentrations of
Galacturonic acid standard
(100 ppm ~ 500 ppm)

Prepared five different ]

Figure 3. 2+ g

-

Sample 20 gL + Water 80 sl
+ 0.1% Carbazole-Ethanol 50

L + Sulfuric acid 600 uL \

Detected the absorbance at
525 nm by Multi

Read lacular d.

T .
A\ "

SpectraMax M5).

Standard 20 gL + Water 80 '

#L + 0.1% Carbazole-Ethanol
50 gL + Sulfuric acid 600 wl

T SAE SR TSt A EAY A

- 15 -



3-4. GC-MSE o] &8 ThaAl 4484

WA GC-MSE o] &3] thdA Woll Glucose®t Galacturonic acide] &
AE ERlstr] Al 2, A, HF, ARZEE 4 gdA WGPE

A4 AR FH BPAR BeEs Bge thes Aok el 74 %

AZHYH 42 84 g3A WGPE 1 mg¥ glass vialol ¥il 4 mLe]
5 M hydrochloric acid& ¥th. 28] 28 100°ColA] 3AIZF RES&
AZe 2ol A A% %, nitrogen purgeE ©]-&ste] Hdxste] ©FA

g wEh

GC-MSell A HEst7] S
gdA e T= 20

FTEAst A4S g3 2ok
mg/mL2] methoxyamine hydrochloride 100 «~LE {11
3ot 18] 100 «Le] BSTFAE €11 65°Col

37°Coll A 90853t RH-&AIH
A 2683 WS AT AdRelA 47 %, GC-MSE glass vialel ¥ o]
Aot (Figure 4).

U de

Q
O
=
wn
5
S
ML
2
flo
do
rot
o
[
flo
1:1
mln

GC-MS+ Shimadzu-QP1020& AH&3F AL, Zl-> DB-5MS (0.25 «m,
0.25 mm X 30.0 mE AR&3tATH MS+=
£ m/z 40.0~500.02 A A3tA . AAg GC-MS 2712 Table 1o W A|
= oA .

scan REZE 2Py, HY
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Hydrolyzed 1 mg
of WGP by adding
4 mL of 5 M HCI
at 100°C for 3 hr,
then dried the
samples

Added 100 L of
20 mg/mL
Methoxyamine
hydrochloride
37°C for 90 min

Figure 4. GC-MSE ©]&3% 14t vgatA A4

Added 100 L of
BSTFA for TMS

derivatization at 65°C

Detected the
samples under
specific GC-MS

for 25 min conditions

Cooling down at
room temperature,
then transferred to
glass vial

GC conditions

Column
Column oven temperature
Injection temperature
Carrier gas
Total flow rate
Column flow rate

Gradient

DB-5MS(0.25 wm, 0.25 mm x 30.0 m)

80°C
300°C

Helium gas

4.0 mL/min

1.0 mL/min

150.0°C(hold for 1 min) — 150.0°C(hold for 3
min) — 200.0°C(hold for 1 min) — 300.0°C(hold
for 2 min)

MS conditions

Ion source temperature
Interface temperature
MS mode
Scan m/z range
Scan time range

200°C
300°C
Scan
40.0 ~ 500.0
4.00 ~ 50.50 min

Table 1. GC-MS &4 =4
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100 mg/L<]
e S A IETA

Figure 8.

ol® 7] 93] EFE Galacturonic acidE o] &3}

12 7%t} 20 mg/L, 40 mg/L, 60 mg/L, 80 mg/L, 12

=

MR o A S hbA S S EAL 1A B

2
—
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Abstract

Ginseng polysaccharides is a polymer of monosaccharides of Ginseng
and can be either acidic polysaccharides or neutral polysaccharides
depending on components. Recently, many researches mentioned about
the activity of ginseng polysaccharides, which is an improvement of
Immunity system by activating macrophage and natural killer cells.
However, due to a huge molecular weight of polysaccharides, its
analysis was difficult to be performed. Then, this led to be lack in the
number of researches about polysaccharides compared to the
researches about ginsenosides.

Therefore, in this study, acidic polysaccharides with its representative
standard Galacturonic acid and total polysaccharides with its
representative standard Glucose were quantified by different parts of
ginseng. Ginseng was separated into several different parts: Main root
inside, Main root outside, Main root, Lateral root, Rhizome, and Fine
root. The quantification analysis was proceeded by two different
methods, Phenol-sulfuric acid method and Carbazole-sulfuric acid
method. Additionally, the qualification analysis was performed by gas
chromatography-mass spectrometry (GC-MS). The polysaccharides were
extracted from ginseng, and then they were hydrolyzed and derivatized
before analyzing by GC-MS.

As a result, for total polysaccharides, the main root contains the
most abundant amount, and the rhizome contains the least amount. For
acidic polysaccharides, the fine root contains the most abundant amount,
and the main root contains the least amount. On the basis of the
results, the highest ratio of acidic polysaccharides to total
polysaccharides belongs to the rhizome, and the lowest ratio belongs to
the main root.

Through this research, the polysaccharides of ginseng were analyzed
by both quantification and qualification. Hopefully, newly developed
quality control for ginseng would be suggested in the near future by
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actively performed analysis not only of polysaccharides but also of their
activity.

Keywords: Ginseng, Polysaccharides, Colorimetry, Phenol-sulfuric acid
method, Carbazole-sulfuric acid method, Gas
Chromatography-Mass Spectrometry

Student ID: 2015-21905
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