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Abstract

This study was conducted to investigate distribution of free sugas in the ginseng

plant and change of free sugar content in dried ginseng with various drying conditions.
The results obtained are as follows:

1. The total free sugar content is about 1% in the root and about 2% in the upland
portions. Sucrose which accounts 80% in those free sugars, is 0.91% in main body,
0.90% in raw ginseng, 0.74% in latheral root, 0.67% in head, 0.57% in skin, 0.64%
in leaves, and 0.35% in stems.

2. Sucrose content is 3.3~4.6% in the ginseng root dried at temperature of 30C and
0.5~ 1% in the root dried it at temperature of 50-90°C.

3. Maltose was not present in fresh ginseng or dried ginseng which was dried under the 30
C, but it was produced dried at the temperature above 50T, it was 0.5% at 50T, 1,49

%. at 70C, and 4.03% at 90T, respectively. This sugar meight be produced by endoge-
nous saccharifying enzymes.
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Table 1. Operating conditions of HPLC for free sugar analysis

Instrurnent : Beckman HPLC Model 110A (U.S.A)

Column : Lichrosorb-NHz, 0.39 x 30Cm

Mobile phase : acetonitrile : H20=84:16

Flor rate : 2.2ml/min (800 P.S.I)

Chart speed : 5 em/min

Detector : RI detector (Shodex, SE-11)

Attenuation : 4%

Recorder : Recording Data processor
Chromatopac C-RIA

Sample size ;204

2) maltose2| M0 BHE HE -maltose?] 4ol Asle] HAESIZ] H8bod mixf FAabell 4 A
& wEletdlent 1 gl 2 Y 23Y e whylell ket F, 4k 500gel SR 50
£ 7hebed shA® obg AZ2E2 Ze] 1 4% 120mesh2 Ap@dte] fl4lE2| (7,000r.p.m. 15min)
stglch 4bg g MAT of gl AAEd SFTE Bk febAsT o] st b

Asted WA AAshe $EEE LAAGE b QdPelstt 24e 63 Gelo] MM

£ Aurk Eel® ZAEE methanolol]l HAAIA A 7150 FelgkF FAstd AaxgLo
ek o] H-goll g ql4kalal o] A EE ’35—3}7] Al eV ey e 4 100go] FFHT
100ml & 7Fsled shsiskg 30T 4 3027 H4 5 FF3hed €452 (7,000r.p.m. 10min) ¥
o} abdled QJALEF AN G adgdot ql4k AE 159% sdeted (pH 5.0,0.01M-Sodium acetate buffer

solutionsl] ek A]7l) HIEERK SmlE r7lste] E48F 2 259 22 10827 w47l &
A i Aabed dalgelabd AbEolS #skdch of AEed k541 0.25mm Silica gel G plate

(20X 20em, E.Merk)eoll spotingstod ethylacetate | methanol : Acetic acid (60 : 15 : 10 (v/v) 2] =
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Fig.1. HPLC chromatogram of standard free sugars.
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Table 2. The free sugar contents in ginseng plant.

(unit : %)
Portion Free sugars Fructose Glucose Sucrose Maltose
Whole plant 0.03 (0.09) 0.14(1.71) 0.90 (11.31)
Main bhody 0.06 (0.96) 0.15(2.53) 0.91 (15.16)
Head 0.11(1.37) 0.26 (3.25) 0.67 ( 8.33)
Latheral root 0.12 (1.13) 0.13(1.22) 0.74 ( 6.93)
Skin 0.28(1.4 ) 0.23(1.21) 0.57 ( 3.01)
Leaf 0.65 (3.18) 0.58 (2.82) 0.64 ( 3.09)
Stem 0.18 (3.89) 1.47 (30.33) 0.35(7.42) 0.13 (2.68)‘

( ): free sugar contents in the extracts made by each portion of ginseng plant.

% o] A& =8} glucose”t oF 13%, vho| x| vlEko] fructoseql ub=dl|, Yol fructose,
glucose, sucrose7t 77t 30% LHQJi AL ulxdtAl ghso Ark 5F Erld= bR A4
ol &= maltose7t T3] e7io] E4oldic},

Eoo)akg 7 490y R R e AlEG o452 sucrosed] ¥H$E FAo A¢ 15.16%.
u]4t 6.93%, T4 1L31% %2 Absle 3.01% 24 vlatst @l o 2 E debyel ol9}
zro] #@e} o7l L7k Reld $eFitelw AL AE YA FESE Yo thED A2E
sl A 4 wstE ] dEoz 4absicl

A 4Relel o) P Fr2YH 23S ol £Fol|E fructose®] o] 3% o] 4o x|
loll wisted FA ek &3] glucose®] - Eriv 30.33%2 chE H919 oAritdcl 4
w3l EAl ekl oM@ xFRUE AFEgEA ] AAR-92] Aol ¥ldte sucrosed] Tk
ol Al viebubx wheki o] kol 2 Aol FF Aol

2. Ax2zol IE maRe| st
olatdllE odeisbal Earh EA gelin Raslo) ol AERLE P et “"P\’/}—H A
T v Ese s R At #Hiloh al el olal AE Me|LEd =& A4F
o] BWHAMS 451 E Azl Table 33 Zrh
w17 sucrose?] 7% WX T 3.98%, AEAELT 4.68%, 30CHET+ 3.70%2 X

2] <=4k 0.9%0°) wlsted 4uio)4l Frst ] o] RS HAzkEo AyE Aase  wlalg
A= 3.27% % elhd A2 A2 HF sucrose | kol ML absAMA P WA ZA T4}
o e AR Fob T 4T ALl 4 72417 BakEk A8 1.8%2 AR} of 2

W] ZrAgbRe 2 el dbdedl 50T, 70C, 90T 2 AZE &l 4+ 22 0.57%, 0.59%,
1.02% 2 gheko] A2A gasigion, Fabo] A9 0.83% % 42 +3& Jebd A& 550 9
& A0 B3t el Aow Wrhsleh

g ol ARl 4 FEH oAy ASE #YW, AL ware] A% Al FelF
sucrose 7} 97~98%% W EBL zxg o= T4k 90C, 70C % 50C .2 7Azg Pl R w4k
o] A% 17%~38% T2 vebsbol

Glucose= 14l al 4 oo WabFol] 0.06~0.07% o] 2ol 42 0.14% Rl ML
50C, 70°C, 90C e AET 0.38~0.62%2 2. 7ol 4 4ofe Frrsbgdeh
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Table 3. Change of free sugar contents in ginseng raw matterials with drying conditions.

(unit : %)
m Fructose Glucose Sucrose Maltose
Sun drying 0.02 (0.12) 0.06 (0.45) 3.98(294)
Room temperature 0.05 (0.02) 0.07 (0.49) 4.63 (32.49)
30°C 0.21 (2.00) 0.16 (1.54) 3.70 (34.54)
50°C 0.04 (0.61) 0.38 (5.25) 0.57 ( 7.91) 0.51( 7.08)
700C 0.05 (0.54) 0.53 (5.64) 0.59 ( 6.08) 1.49 (15.84)
90°C 0.08 (0.51) 0.62 (4.09) 1.02 ( 6.73) 4.03 (26.59)
4°C 0.05 (0.52) 0.16 (1.57) 1.83 (18.34)
Red ginseng™ 0.03 (0.20) 0.20 (1.58) 0.83 ( 6.66) 3.89 (31.15)
White ginseng 0.04 (0.40) 0.06 (0.56) 3.27 (31.96)

*: prepared by the conventional drying conditions.

( ): free sugar contents in the extracts made of each portions of ginseng.

E3 maltose?] #aFS ww 30T % AWAz Tl AEHA dot 50C  AETE
0.51%, 70C 2| A% 1.49%, 90C:* B A% 4.03%2 AE2E7F A5 maltosed] ko] T
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Fig. 2. HPLC Chromatogram of free sugars in the starch suspension,
heated at 100C for 3hrs.
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Fig.3. Thinlayer chromatogram of free sugars.
The spots(A-F) are the ginseng starch suspension reacted with ginseng crude
enzvme solution at 30-~90C for 10 min. and the spots(H-J} are the ginseng
starch suspenoion heated to 30— 90T for 10min. Without enzyme reaction.
AI30C BIS0C CIl60C D:70C  E:80C  F:90C
G:maltose H:I30C 1:60C J:90C K sucrose.
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1. Aariepd #8452 28827t 1%l dbsl A4 E 2% Weela o F &
2l % 590l 4] 80% ol AHL x5l sucroses EA 0.91%, 4‘*.} 0.90%, ©l14+0.74%,
=+ 0.67%, 314 0.57%, % 0.64%, £71 0.35% Hoo ol% 2 294 ql4ahg ddgg o
712& A Z A sucrose ¥ 27+ 1516%, 11.31%, 6.93%. 8.33%, 3.01%, 3.09%%7.42
% A+,

2. F4% Azxste AT sucrosed] W= PCTAFTY AZT (AW, A 2L 30T
o4 3.3~4.6%<1 ub"d] 50T, 70C % 90C AZTE= 05-1% JER ulmA ore}

3. maltosew F4F ¥ 30T AT A 8e]4 AZF= A oFotou 50T, 70C % 90T #AEH
27 0.5%, 1.49% 2 4.03% 5718199 50T o] Aol 4 AAS AT 257 Zobgke] at
ehal A s Frlebsi e Fabste] Alxdts TR 3.89% %l
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