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Abstract

Ginseng root starch, prepared by conventional method, contained crude lipid of
0.5%, crude protein of 0.4%, crude mineral of 0.17% and phosphorous of 12.5 mg%
as noncarbohydrate constituents.

The amylose content of ginseng root starch picked in Summer (May to August)
and Winter (November to March) was 32-35% and 15-20%, respectively, and it was
decreased with a giowing preiod of ginseng.

The blue value, alkali number and ferricyanide number of the starch were 0.14-
0.17, 8.50 and 0.781, respectively.

The molecular weight of amylose in the starch was estimated to be 7.27-7.95x 105
by means of periodate oxidation, and the degree of branching and glucose unit per
segment of amylopectin were 3.50-3.53% and 28.3-28.5, respectively.

The starch content of ginseng root was decreased when dried under sunlight and
stored at 5°C for twenty days. In contrast, sucrose content in the root was increased
from 3.8% in fresh state to 11.5% during storage at the above condition.

In the other hand, starch was converted to maltose by heating at temperature above
70°C.
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Instrument : Gas chromatograph (Tracor 550, U.S. A)

Column 15% DEGS on chromosorb (60,/80) 4mm X 2m. glass
Detector . Flame lonization Detector

Column temp. ! 180°C, Detector temp. ; 230°C

Air flow :1.28.C.F.H.

Carrier gas! H,, 60ml/min. N,, 30ml/min.
Sample size:! 1yl

2) Amylose 2} amylopectin®] 77 #f © <1528 Schoch® 9] butanol7i&¥je] =te}4 Fig. 1
s L @b 2 2 amylose 9} amylopectin 22 23 #9{c}
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& 7hebed dAlteldte 2208 23] HEolsl AL AAEL ob4 gt AT ¥ X

23l amylose 2 sF3 ),

EZ dAlfe]E Nl butanol-isoamyl alcohol 100ml & #sti 7,000rpm 2 1087 ¢4l
Felste] AAES AAsLT 2 AASNol] 319)2] methanol L fidle] 4= AAETL YRy

3ty amylopectin. 2 3} 4ot

3) Amylose 2} amylopectin®] A=k qlAbd 2 2] amylose TH-E McCreadyE® ¢ 825 uA
o EFstget. F ARl 4 33 amylose, amylopectin® U 81§ 2 AL FE 100
mgell ethanol Iml, 55 10ml ¥ 10% NaOH 2mi & fnsti Az Woll 4 3F5ul ulz]3le =)
&, B3R o} AE FRFE AT 6N -HCl & 483l F3htF A% 100ml 2 314
ot o] °§ 5mlg 500mittztFelLZel] §rli g 9= 8ol 2950 KIgole] 8052 #7}3}e
T FEEH0.2%HESE 59F) SmE 93 FFHFTE b 500ml2 sk o] A8 Spectro-
photometer (Varian Model 632) & 4}-835}] 660nmel] 4} E£F5E ZHsle FTHTKIo Mg
amylose @& AFE3} 9}

STARCH

suspend in BuOH —-H,0
autoclave 120C, 2hrs.
centrifuge 7.000 rpm. 15 min

l i

PPT Supernatant

(discard) filtration

add BuOH isoamy! alcohol
heating. over night
centrifuge (7. 000 rpm. 15 min.)

( Il

PPT Supernatant
suspend in BuOH-H,O add BuOH. isoamyl alcohol
centrifuge 7 000rpm 15min centrifuge 7.000 rpm. 15 min.

[ ] | |

Supernatant PPT LPPTT Superanatant
dehydrate with MeOH
centrifuge dehydrate with MeOH
AMYLOSE AMYLOPECTIN

Fig.1. Flow chart for the fractionation of ginseng root starch.
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4) %1E (blue value) ; 1A 22| F(E+ Radley 5% o] Hikell wte} 25t F A28
1m]l (2mg/ml) o] IN—NaOH&} 0.5ml & 7}3t%F 95C 2| water batholl 4 387k 713t o485 1
N-HCI®2 %381 potassium hydrogen tartrate 0.09g% 7Fshalcl. o 7ledl Sf/+5 Yol 45
ml 23 8 2 =88 (2mg[,/ml :20mg KI/ml)0.5ml & 7}&tebg 5578 7Fs 50.0ml & 3} 204
7F Agof] 4 WA A7l chE Spectropotometer (Varian Model 632) 2 680nmoll 4 ¥4 5§ &4 3}
o c}-&3 2ol HFEE AE3Hc

X
Blue \'alue=§b—%§gﬂfﬁ) 4 (C . concentration of starch)
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m} 2] 0.4N-NaOH &H4E 7}5le] FUshA] 24 T35 5% gl 4 65ml 8] e B& 43
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(blank titer — sample titer)ml X normality %
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Akali number = 10

@ Ferricyanide number; 4] &% 250mgg HSlF}'“] 3 mi2| bezened pNshaL. 25mle] FHE
7heted A E-ALA)Fle}, o] 2§ water bath kol 4 E5o] Ful4 st & A2}l o 7)ol 2
ml2] alkali4} ferricyanide-&°4 (5% 114l 16.5g K,Fe(CN);«Q} 22g Na,CO,& &) & ‘él
water bath kol 4] b8 AojFw 4 1547 std3t vhg 54 ¥ 78e] 60 mle] ZnSO,~HAc&
°# (200ml glac. acetic acid, 70g KCl,20g ZnSO, - 8H,0/£H,0) % 715} & EAFgic), o 7)
o] 20K1 20ml & 718 o2 fel=l+ & 0.05N—sodium thiosulfate 2 & A 3}¢ ferricyani-

<
de numberd vhFH o2 AAb Bk

(blank titer — sample titer)m£ X normality
dried sample (g)

Ferricyanide number =

@ B L EBl KT Bk, APl B35t ¢d-& amylose 400mg=t amylopectin 200mg

S 7z 500ml flask ol Heéti 5% KC18°8 90ml, 3 0.3M—NalO &4 10ml-g¢ fnste A
A5 Bl T4 15~16T 9 2504 dbg4Zc) o] kg E 1 kAL R 25 ml 4 Hs}
3 1 ml?] ethylene glycol® E3jtsted 0.0IN—Ba(OH), 580 o2 HYzlra44 glofx
L formic acid?| Bowtel t}gAL o] fsle EAAE Fehch”

amylose (g) X 3

Molecula eight of -
T welght of amyose moles of formic acid produced

Branching of amylopectin = moles of formic acid produced
moles of glucose in sample

X 100

mole of glucose in samle
moles of formic acid produced

Glucose unit per amylopectin segment =



128

|'£’

ANE - 204 %97 2

Instrument | Beckman HPLC Model 334(U. S. A)

Column

Solvent

: Lichrosorb - NH,, 0.39mm X 30cm
. Acetonitrile . H,O=84: 16

Flow rate :2.2ml/min.

Chart speed : 5cm/min.

Detector

. RI detector (Shodex, SE-11)

Attenuation = 4X

Abehs] =]

Recorder . Recording data processor, Chromatopac C—RIA
Sample size : 204l
Ginseng root
extracted with 80% EtOH
evaporated.
Aqueous solution
extracted with Benzene
Aqueous layer Benzene layer

extracted with saturated n-BuOH with H.O

|

|

Aqueous layer

BuOH layer

evaporated in vacuum

Extracts
added 80% — EtOH
centrifugation
Supernatant Residue
evaporated

Free sugar

Fig.2. Flow char

t for the extraction of free sugars in ginseng root.
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Table 1. Composition of amylose and amylopectin in ginseng root starch.

(unit © %)
e 2 3 4 5 6
raction T —
Amylose 22 21 18 19 17
Amylopectin 78 79 82 81 83
100 =
o B <° |
> L X
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X g\x/ 3
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X——=X : Main root
X
.3 \x x
\o
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Fig. 3. Seasonal variation of amylese and amylopectin composition
in ginseng root starch(4 years old root)
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Fig. 4. Seasonal variation of blue value of ginseng root starch
(4 years old root)
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Table 2. Changes in starch and free sugar contents of ginseng root by sundrying.

(%, dry basis)
poviying time (br) 0 8 24 45
Starch 17.58 14. 60 10. 68 9,28
Rhamnose 0.02 0.04 0. 06 0.01
Xylose — — 0. 04 0.02
Fructose 0. 06 2.23 0.31 0. 86
Glucose 0.07 0.12 0.15 5. 65
Sucrose 3.28 4.22 10.12 4. 96
Maltose — 0. 38 0.48 0.72
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S0~60°Coll A4 el Zofl wish oF2k ztastgdAnl 50~60°CHEF LEo} %A o E S
%dl Atk 30~40°C 8 Aol A& HAAHEL u]£3 Az abgo| A &=l A= 70~90°C
Al e 7t Fo] dojuhrs| o
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Table 3. Change in starch and free sugar contents of ginseng root at various drying
temperatnres (%, dry basis)

Temperature Control 30T - 40T 50C 60T 70T 90T
Sgr~DPon M . M L M L M L M L M L M L

Starch 18.28 15.48 12.48 9.20 13.96 9.12 16.36 12.12 16.84 12.92 15.92 9.80 12.76 6.60
Rhamnose — 0.02 — 0.04 0.02 0.04 0.02 0.04 0.02 0.20 0.26 0.21 0.31 0.57
Xylose - — — — 009 — 0.09 0.02 0.02 0.07 0.09 0.09 0.09 0.09
Fructose 0.33 0.21 0.45 0.43 0.33 0.33 0.16 0.24 0.96 0.31 0.44 0.38 0.60 0.50
Glucose 0.09 2.16 0.24 0.36 0.24 0.26 0.26 0.31 0.76 0.49 1.60 0.81 0.93 0.76
Sucrose 3.84 3.88 6.12 5.64 5.88 4.99 3.12 2.78 2.16 2.73 2.90 3.60 3.60 3.09
Maltose — — 0.74 0.55 0.67 0.64 1.12 0.67 0.67 1.46 1.61 4.87 2.95 5.13;

* dried untill the moisture content was reached to 12%.M . main root L. : lateral root

53 Ao Lo} wkuja sl sucrosert E715H-E UdaAZ 9 73¢9 7l maltose?] 7%
o]l & Falsl Az 70°Col Aol A+ 2 3huko] Eobsbddct
E3t AT A frelgde d95lE 2] 95t p4E 5°CE AARE A o Este
Table 4 2} Zroj AA7) 7poll ubuwlaldle] AE3Fako]l 2A3FYrE F AHAFY 17.32% ol
A 209 ARFedl= 5%=2 745 dlH sucrosers 3.27%0 4 12.60% 2 S 7ts]e] Ballsl HB
e

AN LN
2] djf-Ho] sucrose® AIF S E At

Table 4. Change in starch and free sugar contents of ginseng root during storage at 5°C
(%, dry basis)

days )
N 0 3 5 10 15 20

Starch 17. 32 14. 32 12. 48 6. 68 4. 88 5.00
Rhamnose 0.07 0.03 0.05 0.06 0.08
Xylose —_— 0. 06 0.09 0.02 0.07 0.08
Fructose 0.06 2.04 0.15 0. 60 0.72 0.92
Glucose 0.07 2.83 0.09 0.40 0.62 0. 82
Sucrose 3.27 0.43 7.63 10. 65 1. 40 12. 60
Maltose — 2.04 2. 88 2.35 0.74 0.74
A5 & Fabs 24+ 1°CollA 3097 AR A AF ATt A5E sucrose?] #aFo] Tt
stol dE 11.2%01 4 2596l E AT 35.7%2 EARAE Bk & AYAINAE 2L A
4 b,
@ 49T A4 DEEshol Aol web AED war 3 Bakel 4 AL felR] L

Table 5. Starch and free sugar contents of white and red ginseng

(%, dry basis)

Sugar Starch Rhamnose Fructose Glucose Sucrose Maltose
Products
Raw ginseng 17. 47 0.02 0.06 0. 07 3.27
White ginseng 9. 48 — 0.26 0.11 10. 84 0.67

Red ginseng 12. 48 0.22 0.28 0. 60 1.15 7.27
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o Eatek 3k g e EAbabsbyol] odled 7.3x10°~7.9x10. 5. AE S A el e 6.2%
10~8.0x10°gd k. & amylose2] &% 5+ 4,500~4,900, amylopectin® 2 %% 3.50~3.53
o]™, 1segment% glucose unit+= 28, 3~27.50] At}

4 ABE dAAxHAY 5T 2097 A4 3¢ AdE3bako] sixs) 247 vhed sucrose
B 2A Frheked XalEl Ao ¥ E Y2

2 AT Aol maltose &gko] 7t gdch
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