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ABSTRACT : This study was conducted to know the
change pattern of chemical components, especially proxi-
mate constituents, saponin and free sugars in roots of 4-
year ginseng according to different harvesting time, and to
find out the optimum harvesting time on the basis of
chemical components in fourth year ginseng root. The
crude protein content was 20.77% of the highest on the
April (shootinzg stage), 13.13% of the lowest on the June
among all growing stages, and was constant at 17% after
the August. But crude oil and fiber contents showed the
highest value on the May (flowering stage). The content of
total sugars which was the largest constituent among the
chemical components in ginseng root was in the range of
60~70% during the all growing stages. It showed the high-
est value of 71% on the June, but the lowest of 60% on the
May. The total free sugar contents was the highest on the
April (20.40%), but the lowest on the May (11.89%). The
change pattern of sucrose contents (10.96~19.60%) was
same as the total sugars contents (11.89~20.40%), on the
other hand, the contents of glucose and maltose were not
changed significantly during all harvesting times. The
contents of crude saponins and total ginsenosides had the
value of 7.60% and 4.09% on the May, respectively. That
was statistically significant, but the other harvesting times
were not. Therefore, on the basis of the only chemical
characteristics in the four year-old ginseng root, we sug-
gest that the harvesting on the May at flowering stage was
most proper time.
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Table 1. HPLC analysis conditions of free sugars and ginsenosides
contained Ginseng root.

Free Sugars Ginsenosides

Column Carbohydrate(300 x 3.9mm, Waters)
Mobil phase CH;CN:H,0(84:16) CH;CN:H,O:BuOH(80:20:15)
Flow rate

(mL/min) 1.0 1.2
Detector RID(Reflectance Index Detector, Waters)
Sensitivity 16

Injection 20 L

volumn

Column temp. 25°C

b EHse] f2T B4 ASE 0 23AHL, n-buanol F
& R wEH 2 AR L AR, M FR
ekl 43]A)A ginsenoside B4 Alg=2 E-&31ch

QAxte] Brale] di-d feEld & ginsenoside $HFe HPLC
£ olg3tq BT 2i9 2 ginsenoside®] HPLC #
Az7L Table 13} Z2om, f2d £4 o8 B #AEF
(fructose, glucose, sucrose, maltose} Sigma(USAWFE] &
AlekE, 759 ginsenoside 5% (Rbl, Rb2, Re, Rd, Re,
Rf, Rgl)2 Az AFa0M EF Wol 544 § AR

stact.
Q)4fe] ®a] kg Auk B}EAE, S2]F 2 ginsenosided)
F8A 7 S Wsle] Mgt v TE SAS 2]

Duncan 589 A& ol&ste] E43i5int
a2 ¥ I#

494 oirto] =BfAI7|4 Qldl SjalMEo| W3}

FAEE SN ASE 434 Qi) FEAZE gut
e el SEhHEE Table 20 YERAQITE ek ger
o] H3lE AmEd 238719 499 2077%F 7P =%,
M3}712) 5YdllE= 16.10% Fom, AR | L Z719] A%

Table 2. Changes of chemical component at different harvesting
stage of ginseng root in the fourth year. (%, dry matter
base)

Harvesting  Crude Crude Total Crude

date protein lipid sugar fiber Ash
Apr. 18 2077a%  2.10b 60.33¢ 7.33b 6.97a
May 15 16.10¢c 2.56a 59.97¢ 12.26a 6.66b
Jun. 18 13.13d 1.66¢ 71.37a 6.42cd  4.92f
Aug. 18 17.50b 1.66¢ 66.76¢ 633cd 5.24e
Sep. 18 16.34¢ 1.53¢d  67.76b 6.16d 5.72d
Oct. 18 17.13b 1.50d 65.97d 6.62¢ 6.29¢

"The same letters in a column are not significantly differenat the
5% level by DMRT.
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Table 3. Changes of free sugar contents at different harvesting
stage of ginseng root in the fourth year. (%. dry matter
base)

Harvesting Fructose

date Maltose  Total

Glucose  Sucrose

Apr. 18 0.089b" 0417ns 19.599a 0299ns 2040a
May 15 0.262a 0443 10961 f 0224 11.89d
Jun. 18 0.059¢ 0419 14316 0.221 15.02d
Aug. 18 0.061c¢ 0418 16512¢ 0254 1725¢
Sep. 18 0.042cd 0416 16.275d 0310 17.04 ¢
Oct. 18 0.0290d 0419 17.248b 0.305 18.00b

"The same letters in a column are not significantly different at the
5% level by DMRT.

20g FERIE YEPIINL, B3] AR 7190 490]
2040%= el 7P B fEds ERsiien, sl
5o 11.89%% 7F e -
HATE 2 F Age] JHgd =t e e Sk
A Holw gy o]Fde=
< YRR

As71Ql 59 12% T & /] o] 69 olF
Ago] 2AF we} F71g AL <l
7178 BAdell 71918 RAeE FEHTE F A 2874 4
ol Falgd gEge] 7P 2 AL o7 o] A7l A
5ol Qo o3t BYA FeFe] BrlEIRE g 4
2lo] 3F B AR AR Had 3 37 sl T
33 Y AES B & gRE Al sk e
Zoz A=, 58 MEP)eE A ASo] A A4
Aol FEEE Al7jolEE BIERE ASE FHEHelt
g Folng A A8V F 7P B fE9y g3
HeRlH, 69 |5 AE RadRe] ¢5E $7) HER
AR A A fede] g FUHEL, AR &3
o] o]Rojx|= Aoz FHL]
S 434 9 e S SElE F sucroser} 11~
20%2 ThE el vl 7PE ol 494 ik ASA]7]9)

2 3y 3 & 2199l Halekdol] sucrose FHFe] Wt
bkt el x|EhY £=BAI71E sucrose RS 4%0] 19.60%, 5
ol 1096%= 7 2 S U 22y A
o] ARH 68y 14.32%E A Z71el5on, 69 o]
T 16~17% T2 FE FdS Ve

Fructose®] $HdstE Aurd 71317120 5¥€0] 0.26% 8
A2 7 & PFE VRO Hol ZEE L Bele
vt 8o g we} 3% ZAYdE JeRATH

Glucose <] W3l S 0416~0443%2 A FEA7]
BT BAA foapt =R Gkt 3 HellM= st
7181 590] 0443%= 714 E=gkoh.

Maltose & W3} 92 glucosedt 2o FdS e

A

i

;O



444

Qe £EAI7[0fl W2 ginsenoside & bt SfetMEol BiE} 219

1t
r

Table 4. Changes of crude saponin and ginsenosides concentration at different harvesting stages of ginseng root in the fourth year.

(%. dry matter base)

. Ginsenoside concentration(%o) Crude Crude
Harvesting T saponin  saponin
date Re Rf Rg, Rb, Rb, Re Rd PT/PD"  Total %)  (g/plant)
Apr. 18 069b 0.16b 052b 028b 0.30b 0.39b 0.18 ¢ 1.19 252b 5.78b 0.24c¢
May 15 099a 023a 0.78 a 044a 059a 073 a 033a 0.96 4.09 a 7.60a 021c
Jun. 18 055¢ 0.11d 035¢ 022d 0.24d 0.30d 0.15d 1.11 1.92d 447b 022¢
Aug. 18 047d 0.13¢ 048b 026c 0.26¢ 0.34c¢ 0.20b 1.02 2.14¢ 5.30b 046b
Sep. 18 045¢ 011d 038c 022d 022de 031d 0.13¢ 1.07 1.82¢ 4820 042b
Oct. 18 044e 011d 036c 021d 02le 0.30d 0.12f 1.08 1.75F 5480 0.75a

'PD: panaxadiol ginsenoside (Rb,+Rb,+Rc+Rd)
PT : pannaxatriol ginsenoside (Re+Rft+Rg;)

!The same letters in a column are not significantly different at the 5% level by DMRT.
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