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Abstract

In this study, raw ginseng produced by different methods was puffed, and physicochemical properties were analyzed
and compared. Raw ginseng included white ginseng lateral root (WGL), red ginseng lateral root (RGL), red ginseng
main root (RGM), and red ginseng main root with 15% (w/w) moisture (RGMM). All samples were puffed at
a pressure of 7 kg/cm2. Crude saponin content was increased after puffing compared with that of control ginseng.
RGM and RGMM showed significant increases in crude saponin content, from 1.67% and 1.41% to 2.84% and
3.09% (all wiw), respectively. However, the ginsenoside content of WGL was decreased after puffing. Rg3, Rhl,
and Rh2 values of red ginseng were increased by puffing compared with those of control red ginseng. The total
sugar content of ginseng decreased after puffing. The mineral components of puffed ginseng were similar to those
of raw ginseng. Levels of total phenolic compounds and antioxidant activities of ginseng were increased after puffing,
and electron-donating ability was greatly increased. The acidic polysaccharide content of ginseng increased slightly
and the amino acid content decreased due to the high temperature used during puffing.
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TR electronic moisture  analyzer(Model MA35,
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Table 1. Proximate compositions of raw ginseng and puffed
ginseng

(unit: %)

Raw ginseng Puffed ginseng

WOL' RGL RGMI RGMI  WGL RGL RGMI RGMI
Moisture 845 809 9% 8% 651 176 671 766
Crude protein 1292 1430 1493 1426 118 1451 134 138
Crude fat 18 L4 168 155 w7 1mn 159
Ash 443 492 406 364 32 404 3% 363
Total sugar 168 2076 2597 2667 1433 199 218 262
Reducing sugar 298 958 702 771 15 1039 83 946

Components

WGL: white ginseng lateral root, RGL: red ginseng lateral root,
RGM I : red ginseng main root I (steaming-1* drying-moistening-cutting-2" drying),
RGMII: red ginseng main root I1 (steaming-cutting-moistening-drying).
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Table 2. Crude saponin contents of raw ginseng and puffed
ginseng
(unit: %)

Raw ginseng Puffed ginseng
WGL' RGL RGMI RGMI ~ WGL RGL RGMI RGMI
Crde saponin 321 354 167 141 MO39 2% 3

"Same as Table 1.

Component
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Table 3. Ginsenoside contents of raw ginseng and puffed ginseng
(unit: mg%)
Raw ginseng Puffed ginseng
WGL' RGL RGMI RGMII WGL RGL RGMI RGMI
Rgl 29355 11935 13877 16182 21276 15390 29876 26733
Re 3946 27930 39833 31927 2805 3329 19038 25467
Rf 245 %20 B/2A 4986 B4 4T NP 6133
Rhl - 1027 912 123 - 16%9 17271 2072
Rbl 64339 4380 43883 4438 545 58038 49980 47328
Re 11248 801 13543 953 876 923F BB N
RR2 9789 6565 6933 7.8 834 10587 7898 8095
Rd 88 419 4027 3567 /78 677 96 412
Rg3 - 1978 07 818 - 18034 1M8 1456
Ri2 - 8% B 295 - BB M5 e
Toal 157810 141701 137273 133835 13419 162399 151296 148004

"Same as Table 1.

Ginsenoside
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Fig. 1. Acidic polysaccharide contents of raw ginseng and puffed
ginseng.
WGL, RGL, RGM I and RGMII are same as Table 1.
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Fig. 2. Total phenolic compounds contents of raw ginseng and
puffed ginseng.
WGL, RGL, RGM I and RGMII are same as Table 1.
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Table 4. Amino acid components of raw ginseng and puffed
ginseng
(unit: mg%)
Raw ginseng Puffed ginseng
WGL' RGL RGMI RGMI ~ WGL RGL RGMI RGMI
Aspartic acid 18024 17793 18822 1838 14152 15532 15652 16164

Amino acid

Threonine 16257 15149 17054 16528 11391 12112 12695 14109
Glutamic acid ~ 285.18 23759 28148 26785 23243 20667 23082 24633
Proline 05 3103 2858 3141 BB B¥ N4 20
Glycine 8747 7% 8814 8% 6118 4106 6586 5103
Alanine 11560 10701 11988 10275 8247 11861 8458 14080
Valine 806 8050 &1 9N 79 %017 .Y BT
Methionine B/ 306 995 N7 053 2161 U 2145
Isoleucine 806 8114 8L14 - 5662 6236

Leucine 14011 13769 14759 21454 109% 11873 17245 18733

Tyrosine 0475 6518 7541 7152 06 4864 U8
Phenylalanine 11656 11415 12686 12031 8486 %939 %03 1827
Histidine 119 468 638 636 360 851 113 9M
Lysine BB S 6N 6203 3693 4305 476 469
Arginine 10294 280707 286736 277787 203652 205263 209378 162158
Total 4275 41042 436354 42021 312018 300721 3301 288413

"Same as Table 1
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W3}t A2 Qg A4 ] WMsl= Table 591 YE}
Wtk dub oz Zhashe A Jeilon 1 5
AR 13 34 117 2H2 734.002) 618.09 mg%©ll
A 33} & 408.39¢9} 370.05 mg%E 7Y B HAFS
UERAATE o]} thE A H”UW ANBE B3 Q1 AAa
7} e ARl gl w2 Folglon 53] BxspA At
o] 202.62 mg%olA 3} F 20243 mg% = H3}ste] W3}
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Algro 2k 202 ekt Bstg Qg 9 A
HUh= At 3] B2 oA 27 YelsEd ole
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ExgiAAte] B& A kst A=) WEe R
Atk A8 25 AAH A4S B linoleic acid7}
oF 70% =2 7V Be S Jehfifled, ot
palmitic acid, oleic acid, linolenic acid =22 =4 YEls:
ok B3 AZHT FA BESA 4] #AE] EA
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Table 5. Fatty acid composition of raw ginseng and puffed
ginseng

(unit: mg%)
) Raw ginseng Puffed ginseng
Fatty acid 7

WGL" RGL RGMI RGMO ~ WGL RGL RGMI RGMI

Lauric acid 20 2% 251 250
Myristic acid 40 190 18 237 2l 186 175 18 181
Palmitic acid 160 3967 2315 89 6662 3143 291 434 407
Palmitoleic acid 161 237 315 445 446 233 298 349 2%
Stearic acid 180 345 276 636 49 292 239 34 333
Oleic acid 181 1622 165 5195 4130 1530 1625 3309 3209
Linoleic acid 182 16746 18461 53036 45122  169.00 14365 29390 26231

Linolenic acid 183 1576 159 4676 3817 144 1143 5B BB
Anachidic acid 00 218 210 28 2% 23 1M 195 1%
Anchidonic ad 204 056 102 055 06 08 070 049 006
Eicosspentaencic acid 205 016 016 076 012 018 028 040 046
Docasthexaencic acid 226 009 018 021 010 014 005 014 025

Total SFA” 979 N3 VY% 606 38U VK 551 4810

Total USFA” MG VU6 G504 5203 2243 17534 35688 32095

Same as Table 1.
SFA saturated fatty acid.
JUSFA: unsaturated fatty acid.

v Akg} SARAH [ 9] ASoAx Wu)iky vlzrtA 2 o
AHoz 1 Fapo] Haslon] Fulte] e Al AR
©] 96.53 ppmOlA] 43.94 ppm, 1|3 TAPEHAT Y F5
Fe<} Al A3#°] 7}2} 118.50, 57.89 ppmoll 4] 39.36, 18.36
ppm .2 Zaste] TR AR W3t 7kee] 9FS ol
e Ao s Yeyth 2, ST Aol A3t
A2l F diAH ez 771 o] S7Fshs AoR YEls
o B3}t AF Alge] B 9 Mshs 7 Alge] A4
e} 2E4e] Aol Aot BE AR B3 e
VEoz QA3 o wste] A YEhA = T

=

Table 6. Mineral components of raw ginseng and puffed ginseng
Raw ginseng Puffed ginseng

WGL' RGL RGMI RGMI  WGL RGL RGMI RGMI

Fe(ppm) 5374 993 11850 4565 P4 2N 036 $540
Al(ppm) 5562 %53 18 1912 MM HBuU 8% 191
In(ppm) 045 L0 430 209 A 704 031 547
Cu(ppm) 96 1266 165 136 7% 1015 1B 1%
Mh(ppm) 3191 %12 L3 614 08 M5 6B 08
) 033 04 040 04l 031 047 042 08
Ca(%) 03t 023 029 023 024 020 05 03
K(%) L8 122 107 0% 093 19 0% 0%
Mg(%) 018 016 014 014 016 014 014 014

Mingral

"Same as Table 1.
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