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Sugars in Korean Ginseng(Panax ginseng C. A. Meyer)

Yong-Geun Ann
Lab. of Enzyme Chemistry, Dept. of Biology, Faculty of Science, Osaka City University,
Sugimoto 3-3-138, Sumiyoshi, Osaka, 558, Japan

Abstract

Sugars in Korean ginseng(Panax ginseng C. A. Meyer) were studied by HPLC, TLC and NMR. The
sugars in Korean ginseng were crushed and extracted by boiling for 30 min. Korean ginseng was found
to contain 3.77% of sucrose, 3.50% of maltose, 0.09% of fructose and 0.04% of glucose and 3.90% of sta-
rch. No other mono- and oligosaccharides were detected in the test of TLC and HPLC, Starch in gin-
seng showed only signal of «-1,4-glucosidic linkage by proton NMR analysis, and showed 92% of absor-
bance by iodine reaction compared with amylose(DP 117). These results indicated that starch in Korean
ginseng is composed by only amylose. Pectin content in ginseng showed 0.22% as galcturonic acid by
carbazole analysis,

Key words : sugars of Korean ginseng, starch of Korean ginseng, pectin of Korean ginseng.

M 2
Az AWy
Q1 (Panax ginseng C. A. Meyer)& Hold &%
22 oA NEH 22| & AR Hoon), g LA =
& Aitel 2FF0)7] wlFol A4S ZAAGo 7 A F4ah2 19979 89 FrElel F4kt 4d S AHEEl

mjAlgEla o FadlE Y8 B =¥E a1 o}, Invertasew RER™IZ A% FREAES S48t BEH
gt B AFAE 4] FaSE Yl ARgE {LRAFesE o) BRFEE 25N A Candida utilis 3=(51.
o 2% AMF-E AMirate] BRx ek vf Yo}, 6 unit /mg) & wo} AME-EH ),

At E5-8 AR el veln], 28 A7) o]
oA ok, e}, kel 7h &) 34 2 2. o FEM |
2, A2 F2A] #4 25y, A2 & 4 200g WAt @A A g d & FAE 2
o] FFS ook - E AREUe] s sl A o} & 500mlE 7isl 100°CoNA] 3087 E9AM outx

i k

W
£ o u

e 10

il
=3
T

Foll haix= A77h 2ekA] o] 0% A @it 2 53, AA7|Y £ 150mlE 7t o] Rt R 7
a9, RaE Fdds ME AURA Zolrt g, 7] = 22E 335 R 22 &9 900mlE 3

H8 AR D Ee] At AAIEk ok, 1A B ARFFL7IZ 60CAAM FF3l 4,000rpmel) A 20
A7z s o, HE FE B3 Qilel g 2k gAEe st 4 A% 150miE AER AR
® f29, 18, €S HPLC 2 TLCZ F=UEA s} k1=
i, 'H-NMR=& %9 228 A3l

Corresponding author : Yong-Geun Ann



Vol. 10, No. 4(1997)

3. ofeEjobx| Xz

4 F29 25mlol ogk-g 75mIE 18] 4,000rpm
A A 2087 AAEEE A4 H Ao B 20mlE 7}
3le] Zolw 5miE FHal IM olMEAF 9 (pH
5.5) 0.5ml, a-amylase(100mg /ml) 1ml, «-glucosi-
dase(15.5mg /ml) 104, isoamylase 104E 7}8}
37¢oA 2A17 7hEE$ T8 HPLC 2 TLC 24
7=

4. T2
T4 20g€ 105CY 22794 48417 T3}
o FFsdct

5. gt ek

FHRQA EEEQA FRIOAE HPLCE 3
Y BAEle] JFE ghos AFsAct SEQ 29
FARQAE invertase ImgS ZHF 3mlidl =9 o}
+ 0.5miE 71A 0.5mle)) 7}ste] 37°ColA 1417 kg
AA FARLAE A3 SHEsste] HPLCE
£ Asisich

6. el Mgt

4t 29 5mldl e 15mlE Jlel Y4lEE )
o 4ColA 1023t T4 3] falFe A AHsle] T4
Z3 e 1% 5 3t slEnEyr oz Hele 3
P3Nt EFED 2= 2RFEAS AMs )

7. *H-NMR

T4 20gE AR dol PP o A AR A4S 3
AYoz 108 wEstd A o FH123 AR
A& 3mgell DO 1miE 718 ¥ =4 Varian-
UNITY 500 NMR spectrometer® 40°C, 500MHz
oA EAMstdct ¥F 8 A2 sodium-4,4-dimethyl-4-
sila-pentane sulfonate® ARR-3l F13Hd AZEE

st

8. MEo 2= I

HAAYo g AzF FE 3mge 0.05N NaOH &
1mlel 718t 100ColA 387 71953847 vk 1
Z 0.1mlE &) 0.05N HCl 0.1mie} 5008 3|23
0.IN I; 2 0.2N KI £ 10mlE 7}5}a 660nmel A
FHEE 2439t #2822 DP 117 3714 o}
AR QAE AMRET]

QAiel G Yol B A7 481

¢

9. HPLC

2 #24L& Shimadzu LC-6A BX, Shimadzu Ch-
romatopak G-R3A &417], Knaur 98.00 Zd & A&
7], Shimpack SCR 101N(0.75%30cm) 2 Superos-
e 12(1x30cm) ¥, Shimadzu CTO-6A AP LB S
ARE-Et] f4 1ml /min ¥ 0.5ml /ml, 60ColA &
FTE F&3to B4}

10. TLC

21718 {213 (20x20cm) ol FAE 1~5g8
oJA] n-butanol-pyridine-water(8:1:1) £ & 37¢C
oAl A Alzket 28 AAPAR RS 1% orcinolS 5
g 50% 3t Sde BRalal 100CNA 5E7E 2hAlA]
ZTh

iz 3 o

gt A8 HPLC 243 A FRior:
0.04%, TEEQ 2= 0.09%8 UYehd 3, ol (A
229 HEQ 2o 71} B ¥ aE el rHFig. 1
9 1), FARLAY TEQAE 22 9 x[d] Fx|7|
ol invertase X@]ste] AR O AE SIEE S}
o] M ol RE] BAAHY A L2905 377
%, TEQ 2= 3.50%F ekt b wE gas
AEo 2 3.90%% Vel tHFig. 1).

TLCZ &R1st A} Fig. 29 13} o] 4 22¥
ol B e 22 BE 0 A9 VeI, invertase #
2] ¥ Fig. 29] 29} o] A2 0 2 Jhpia) s of
folx i Wil TEEQ A0 FRIO AV HAEH o
HPLC &4 ZA3}o| o]ide] gl Aoz vehgrt(Fig.
2).

#ei2e) 9L golrl Asel Yme AAvo=
thgEhe PHAAN HPLCE 813 Az 4% 2o

Fig. 19] 37 o] HEQ A9 YEEZ QAT YR 3
AUt 2y, TLCEA A a2 2% 37
AAE Aog vehyrt,

HPLCHo.g2 Hd¥7 Hele 2 x| f&57]
Eol FEA ] 95l oldElolA|E AES 714
a3 A3 Fig. 19 4, Fig. 29] 48} go] 53¢
2, REQ X WEER A WEHERQ X Eo] g e
g AEZ2E dAsta 13 Ax AY glold)
ol MR = 1L,

B g0 2183 HPLC AL vgolA] 55371
gl B4 4 glok 2eM ogs BEE £ e
Superose 12 HHo g WL B3 47 Fig. 39



482 ¢ &

=20
>

1 g3 |Gs

% e

M A

Fig. 1. HPLC of sugars in Korean ginseng.
1, Water extract ; before (1) and after (2) iverta-

se treatment :; 3, ethanol precipitate ; before (3)
and after (4) amylase treatment ; A, starch ; Gs,
maltotriose : M, maltose : S, sucrose : G, glu-

cose : F, fructose. ; detector, RI Knaur 98.00 ;
column, Shimpack SCR 10IN : elute, distilled
water, flow rate, 1ml /min.
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Fig. 2. TLC of sugars in a Korean ginseng.

Solvent, n-butanol-pyridine-water(8 : 1 : 1):devel-
oped, 2 times at 37°C. 1, Water extract ; before (1)
and after (2) ivertase treatment ; 3, ethanol pre-
cipitate : before (3) and after (4) amylase treat-
ment ; M, markers ; F, fructose ;: G ; glucose ; S,
sucrose ; M, maltose.
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Fig. 3. FPLC of sugars in Korean ginseng on a
column of Superose 12.

Column size, 1.0 X 30cm ; elute; distilled water ;
flow rate, 0.5ml /min. detector, RI Knaur 98.00 ; A,
starch : M, maltose.
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Fig. 4. Proton NMR of starch from Korean gin-
seng.

The sample was analyzed by Varian-UNITY plus
500 NMR spectrometer operating at 500MHz in D,O
at 40C. Chemical shifts were measured with so-
dium-4,4-dimethyl-4-sila-pentane sulfonate(DSS)
as an internal standard. A, low molecular weight
starch ; B, high molecular weight starch.
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Table 1. Sugar content of Korean ginseng{unit ; %)
Glucose Fructose Sucrose Maltose Starch Pectin Total Moisture
0.04 0.09 3.77 3.50 3.90 0.22 11.52 76.4
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