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Abstract

This study investigated changes in the chemical components and enzyme activities from hydroponic-cultured
ginseng roots (HGR) and leaves (HGL) with various heating temperatures (90, 110, 130, and 150°C) for 2 hours.
The UV-absorbance and browning intensity of heated ginseng significantly increased with heating temperature.
5-HMF contents also significantly increased with increasing heating temperature. The free sugars (fructose,
glucose, and sucrose) were detected and sucrose content decreased, but fructose and glucose content increased
with increasing heating temperature. Malic, citric, lactic, and oxalic acid contents were 817.52, 722.25, 122.06,
and 18.43 mg%, respectively, in HGR and 682.84, 338.21, 90.37, and 0 mg%, respectively, in HGL at 150°C.
Tyrosinase and ACE inhibitory activities significantly increased with heating temperature. These results show

that various components and activities of HGT and HGL significantly increase with heating temperature.
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Table 1. Browning index of hydroponic-cultured ginseng roots and leaves by heating temperature

Heating temperature UV absorbance index (294 nm) Browning index (420 nm)
°C) Roots Leaves Roots Leaves
Raw material 0.795+0.009*" 0.515+0.004° 0.155+0.001° 0.243+0.021°
90 0.949+0.012° 0.855+0.015" 0.209+0.006" 0.419+0.006"
110 1.445+0.048° 1.547+0.503° 0.595+0.026° 0.503+0.003°
130 2.471+0.078° 1.789+0.027 0.711£0.046° 0.531+0.006°
150 2.734+0.081¢ 2.000+0.054° 1.33440.012° 0.614+0.006°

UDifferent letters in the same column indicate a significant difference (p<0.05).
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Fig. 1. Change of 5-HMF contents on hydroponic-cultured
ginseng roots (HGR) and lgeaves (HGL) with heating temper-
ature. "ND: Not detected. ?Different letters in the same items
indicate a significant difference (p<0.05).

E e E3 QE7RTE QJIMFREAA o B2
5-HMF %S BYed, ol vlassd Zukss do
Z & e Edo] drtE e o g2o] di59 317

Folgtn AZ4HT Yang 5(12)9) A7l <3t <14tk
5-HMF ke dx8) &% whagt 2.11 ppmel A 2,656.65
ppm7t A F243] S718te AE¢S Holr, Kwon 5(14)9]
vt E @38 2% wet 1635 ppmoll A4 6,350.5 ppm

A Z71etta B sl e, Hwang 5(22)9 9y %
EEAE X 2% wel 447 9 4.36 ppmol A 2z
1,600 2 2,256 ppmo. 2 F7Hgtthe A9 A5t 5-
HMEZ} ohol 9k whg 2 7lehd w02 Q18 deheold
A = AAEE S e o) v 473 W

% F= e & 5-HMF o] Z71S 2ol
2 AzteEc

=]
3

e
bgol o

hy
=]
gl

=1

glucose 2 sucrose 3709 Fo] -
29} 2k Exgsy] A dixTo JA F8T
%0°]R 2™, sucroses S =7} F7}gtol
ZFo 28R fructose L glucosed] e 71389t
Fructose$} glucose &3S A2 3}A] ¥ =LA
047 & 055%5 YER Ao 150°Cell A Zh2t 245 2 279
%2 F718tN e ™, sucrose F#H-2 4.97% A 0.34% = 7+
239t Kwak 5(23)9] AFolME T4ke

U ==

EFEE



914 Fx2T -2 - o FFE -
7.0
M Fructose
60 r @ Glucose
9 d d O Sucrose
~ 50 4 = c
[2]
5
£ 40 1
8 d
E 30 r c C [+
g b
© 20 b
[}
|4
L 10 [ ga a @ Il b a
oo mi | mi | 1,
Control 90 110 130 150

Heating Temperature (°C)

Fig. 2. Change of free sugar contents on hydroponic—cultured
ginseng roots (HGR) and leaves (HGL) with heating temper-
ature. "'Different letters in the same items indicate a significant
difference (p<0.05).
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Fig. 3. Change of organic acid contents on hydroponic—cultured

ginseng roots (HGR) with heating temperature. "Different let-
ters in the same items indicate a significant difference (p<0.05).
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Fig. 4. Change of organic acid contents on hydroponic—cultured
ginseng leaves (HGL) with heating temperature. Different let—
ters in the same items indicate a significant difference (p<0.05).
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