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Abstract

In order to investigate the change of physicochemical properties of ginseng root starch
during storage and heat treatment, the roots were stored for 15 days at 5°C, 15°C,
30°C and 45°C, and heated for 15 hours at 60°C, 70°C, 80°C, 90°L, respectively.

The starch content was decreased from about 40% to 23-26% and sucrose content
was increased from 4% to 12-16% during storage for 15 days at 5-45°C. Maltose, which
was not detected in fresh samples, was increased upto 8.5% during storage or heat
treatment.

Granular size of the starch was decreased and some of the granules were broken
during storage.

Amylose content in the starch was decreased from 33% to 20%, and blue value and
alkali number of the starch were increased slightly, and solubility and swelling power
of the starch were decreased during storage.

The higher storage temperature and the longer storage time, the starch was more
susceptible to gelatinize, and the viscosity o1 the starch was lowered with the suscep-
tibility of gelatinization.

The susceptibility of degradation of the starch by the amylase was increased and

amylolytic activities in ginseng root were, also, increased during storage.
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Table 1. Operating conditions of H.P.L.C. for free sugar analysis

Instrument; Beckman HPLC Model 334 (U.S.A.)
Column; Lichrosorb-NH, 0.39mm x 30cm

Solvent; Acetonitrile: H,0=84:16

Flow rate; 2.2ml/min.

Chart speed; 5cm/min.

Detector; RI detector (Shodex, SE-11)

Attenuation; 4X

Recorder; Recording data processor, Chromatopac C-RIA
Sample size; 20ul
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Fig. 2. Changes in starch contents of ginseng root during storage
{o—o: 5°C, A—A4; 15°C, X—X; 30°C, O—0; 45°C)
Table 2. Change in free sugar contents of ginseng root during storage (%, dry basis)
Free
Jugars Xylose Fructose Glucose Sucrose Maltose
Samplt\
Control — 0.11 0.21 3.60 -
5°C-3 days 0.88 0.21 0.31 1.58 —
5 n — 0.20 0.35 4.74 3.67
10 » - 0.18 0.33 11.95 3.16
15 » — 0.13 0.19 14.40 2.12
15°C-3 » — 0.78 0.21 2.04 2.51
5 - 0.20 0.26 6.92 2.47
10 » 0.14 0.31 7.26 2.29
15 » — 0.12 0.18 12.94 2.16
30°C-3 # - 0.27 0.27 £.80 2.77
5 # — 0.27 0.28 7.44 1.74
10 » — 0.11 0.28 12.05 1.49
15 » — 0.18 0.22 14.99 0.74
45°C-3 » — 0.11 0.68 7.02 2.27
5un — 0.21 1.14 8.26 1.58
10 » — 0.30 3.78 11.06 1.39

15 # - 0.40 1.97 15.95 0.61
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Fig. 3. Change in starch contents of ginseng root with heat treatment
(o—0; 60°C, A—A; 80°C, x—x; 90°C)
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Table 3. Change in free sugar contents of ginseng root with heating

(% dry basis)

Free
Sample
sugars
— B

Xylose Fructose Glucose Sucrose Maltose

Control — 0.13 0.31 3.43 —
60°C-2hours — 0.16 0.39 6.42 5.52
6 7 — 0.14 0.55 9.01 5.65

8§ — 0.16 1.14 10.25 5.67

10 - — 0.31 2.03 11.36 6.02

15 — 0.23 1.66 14.07 6.84
80°C-2 — 0.33 0.37 6.72 5.53
6 « - 0.18 0.80 7.17 6.02

8 - 0.21 1.25 9.20 6.15

10 » 0.56 0.20 1.68 10.14 6.65

15 — 0.19 1.40 14.74 7.28
90°C-2 » — 0.41 0.77 6.64 5.93
6 — 0.19 1.34 6.98 6.01

8 - 0.25 1.60 8.23 6.97

1¢ ~ 0.86 0.27 2.08 9.15 7.54

15 — 0.40 1.67 11.63 8.65
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Fig. 5. Change of amylose content in ginseng root starch during storage (—o—; 5°C, —A—; 15°C, —x—:
30°C, —[— 45°C)
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Fig. 6. Change of blue values of ginseng root starch during storage (—o—; 5°C, —A—; 15°C, —x—; 30°C,
—[—; 45°C)
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Table 4. Change in alkali number of ginseng root starch during storage

Period(days)
Temperature (°C) Control 3 5 10 15

5 8.5 8.5 9.0 8.0 8.5
15 8.5 7.5 8.5 9.5 9.0
30 8.5 8.0 8.5 9.0 9.0
45 8.5 8.0 7.5 8.5 9.5
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Fig. 7. Change in swelling power of ginseng root starch during storage for 3 days (o—o: control, [1—[J;
5°C, x—x:; 15°C, A—A,; 30°C)
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Table 5. Change in viscosity* of ginseng root starch during storage

{Unit; cps)
\I‘emp erature(’C) -
~_ 50°C 70°C 90°C after 20min.
Samples™~_ at 90°C

control 14.0 34.5 35.0 29.5

5°C-3days 12.5 29.5 29.5 28.5

5 » 8.0 19.0 18.5 17.5

10 8.0 19.0 19.0 18.0

15°C-3 » 8.0 14.0 14.5 12.0

3 6.0 14.0 14.5 13.5

o -~ 12.0 22.0 24.0 23.0

30°C-3 4.0 9.0 10.0 9.0

5 4.0 9.0 10.0 9.5

10 » 3.0 7.5 7.0 6.5

Using Unit: unit II, ROTOR Fold; 1X Increasing time; 1.5deg/min. Concentration; 5% starch sol.

Table 6. Change in total free sugar contents of ginseng root starch digested by a-amylase, R-amylase and
gluco-amylase

Conc. of enzyme soln(%)

Sample ~T——nu____

Control 34.24 60.86
5°C-3days 34.98 57.60

5 n 39.30 58.70

10 » 39.38 59.33

15°C-3 34.48 55.01

5 36.16 58.48

10 37.59 59 87

30°C-3 # 36.47 56.98

5 38.27 59.42

10 » 39.38 61.10

*; Starch, extracted from ginseng root during storage at various temperature

AR A e QAT Al B e dERHEL 2L oA
up AAlR 540 $A4E 2AF daE= Table7dl4] By uvpe} o] HALEr} =&
T5% Aol Febzlch thb 5°CE A o] 15CE AAIZ Bl Ba@adel H2
A& amylolytic enzyme o] 9le e 2w} #4385 phosphorylase®] =243 o
Fo)] ozt A4EA T Bl FA AL AL G B F=lojo} s}
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Table 7. Change in amylolytic enzyme activities of ginseng root during storage

(Free sugar, %)

<
\‘Curde enzyme soln(ml)

10 20 30
Samples

Control 5.10 7.66 8.29
5°C-3days 3.70 4.95 4.87
5 » 5.91 6.53 7.34
10 » 6.22 8.65 9.06
15 8.48 11.57 13.16
15°C-3days 3.05 3.86 4.50
5 3.13 3.61 5.02
10 3.61 4.03 6.48
15 4.35 4.87 9.98
30°C-3days 3.95 5.64 6.75
5 5.65 7.64 9.28
10 6.96 9.42 11.62
15 8.90 13.23 15.10
45°C-3days 4.96 6.09 9.32
5 » 6.57 11.57 12.01
10 7.92 13.60 16.14
15 9.70 15.63 18.08

*; Crude enzyme solution, extracted from ginseng root during storage at various temperature

7=
nAa R
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Qa, 2706 72% ekokd maltose 7t A a7} skl Aol 8.5% 741 4R H A

ABYats Ag7ire]l dojdol maty 277t ZAadHdr A E BAHAG. AE
z¢] amylose@e-e 45ColA 154 AZAlel 27] 33%NA 20%=2 A=Ay HHE
¢} alkali numbery = &7l el vl sty 47t F7psd .

Ny SHES) BT ARl wdat pasdn, AFLEs w3 ARl A
AAFE B3rt dA AQon, ojsh wiA st FEsE et

AES HAAYSS AP A4S Srhstdn AZHRS S BBRERE St
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