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Yield and Quality Characteristics of Ginseng's First Byproducts

Gwan Hou Kim, Bong Jae Seong, Sun Ick Kim, Seung Ho Han, Hyun Ho Kim and Ka Soon Lee'
Geumsan Ginseng & Medicinal Crop Experiment Station, CNARES, Geumsan 312-823, Korea.

ABSTRACT : This study was carried out to utilize the byproducts (flower, immature and mature berry, leaf and stem) of
ginseng. Yield of byproducts were 32.7+9.8 g in flower, 68.2 +2.2 ¢ in immature berry, 48.5+4.3 g in mature berry,
316.2 £20.5 g in leaf, and 296.6 + 15.4 g in stem per 3.3 m' (180 x 90 cm, ginseng root 675.5 £+ 35.7 g/drybasis). The total
saponin contents of ginseng byproducts and root are 52.36 + 1.24, 68.71 £ 1.98, 168.89 + 0.57, 68.26 +1.32, 7.85 + 0.61 and
35.08 + 0.96 mg/g, respectively. The main ginsenoside of all byproducts was Re and the highest content was 132.23 + 1.56 mg/
g in mature berry. But flower and berry was not detected Rf and Rh1, respectively. Total polyphenolic compound content on
mature berry was the highest, 2.242 1+ 0.140%, after, immature berry > leaf > flower > root > stem order. The DPPH radi-
cal scavenging activity on mature berry was the highest, 0.115 £ 0.004 mg/mL(ICsy), and the others were the same order of
polyphenolic compound and ginsenoside content on byproducts.
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Table 1. The yield of the first byproducts from ginseng.
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Part Moisture content (%) (g/kan, 180 x 90 cm)/ Dried basis Yield (%) / root wt.  Estimated yield (ton / year)
Flower 88.6+2.5 32.7+9.8 4.84 1,304**
Immature berry 70.7%£0.9 68.2+2.2 10.10 2,721
Mature berry*** 74.2x1.4 48.5+4.3 7.18 1,935
Leaf 79.4+x1.9 316.2+20.5 46.81 12,612
Stem 77.5%£5.4 296.6+15.4 43.91 11,831
Root 70.1x1.8 675.5£35.7 100.00 26,944

*Data was estimated by basis on the ginseng industry statistics(2010) by Ministry for Food, Agriculture, Forestry and Fisheries. berry, **Values are
mean=SD of triplicate determinations (n = 30), ***Mature berry: without seed.

Table 2. Ginsenoside contents of the first byproducts from ginseng.

Ginsenoside(mg/g. drybasis)

Byproduct
Rh1 Rg2 Rg1 Rf Re Rd Rc Rb2 Rb3 Rb1 Total
Fower 0.22+  1.04= 529+ ~ 23.99+ 1416+  0.99=  136* 218+  3.13* 5236+
0.09 0.06" 0.37° 1.20° 0.75" 0.13¢ 0.02¢ 0.09° 0.41° 1.24%% *x
Immature B 131 242+ 130+ 4292+ 11.73= 223+ 351+ 094+ 235+ 68.71=
berry 0.20 0.26° 0.13° 214° 1219 065" 1.00°  0.25° 0.53¢ 1.98"
Mature B 251+ 272+ 210+ 13223+ 1349+ 384+  6.18+x 143+ 439+ 168.89=
berry 0.16 0.18¢ 0.08° 156>  0.63"  037° 0.25° 0.04" 0.08° 0.57°
Leaf 173+ 241+ 1548+ 153+ 2273+ 1637+ 0.82+ 153+ 050 5716* 68.26+
0.12 0.172 0.22° 0.07° 0.86° 0.82° 0.31° 0.54¢ 0.12¢ 1.01° 1.32°
Leaf+stem 1.71=  1.64= 7.5+ 121+ 1126+ 993+ 0.17+ 087+ 012+ 152+ 3558+
Mix 0.07 0.08° 0.14° 0.02° 0.944 1.24¢ 0.10¢ 0.22¢ 0.07¢ 0.91¢ 1.05¢
Stem 1.64= 056+ 154  0.63% 262+  0.86+ ~ ~ ~ B 7.85+
0.02 0.024 0.07¢ 0.01¢ 0.23f 0.22f 0.61¢
Root 1.08+  1.06+x 352+  1.46+ 742+ 283+ 244+ 325+ 139+ 10.63* 3508+
0.22 0.17¢ 0.32¢ 0.11° 1.24¢ 0.67¢ 0.52° 1.02° 0.09" 0.42° 0.96¢

*Values are mean=SD of triplicate determinations, **Values with different superscripts within a column indicate significant difference

Duncan's multiple range test at p < 0.01 level.
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4. DPPH radical &Hs

BEAZUAZE QA s 7N A ezt o A M IAFATES] 70% MeOHFZE3 AFFEES ©&
o]|BZ (no data) 59 $54S UL AEs) 2 Fervt 9l ske] DPPH radical 2A%S 243 A3 Fig 13 294th
S Aoz AzbEr} L3 Lee 5 (2010) QAAHLS o] &3} Sl 1ZPAE BT 70% MeOHFEEo|U I4FE5E9
of ¥axelE ¢ 2% L’E}%‘iﬂ?— olgst] MAEE A A Hisl] LTl Aot AFHA T 1A} Fakee] 2
o} o] FabollA =2 FFEJ= Rgl, Rbl, Rb2, Re L FE F 1.5%x10*M DPPHEY 1 mL% 25m S Hr)st
8l Re 59| ginsenoside”} ®ol ~d=a 2 oAl 4 5§ WA wE FEE] AagE Ase ST 2
kgl o] AETE= Rg3, Rhl 2 Rh2 59| ginsenoside , I35 70% MeOHFZ=-2 DPPHE | 7§ 7tel sAlell
Table 3. The contents of total polyphenolic compound of the first byproducts from ginseng.
Byproduct Flower Immature berry ~ Mature berry Leaf Stem Root

Total polyphenolic

b
compound content(%) 1.631=0.216

0.522+0.1014

2.242+0.140°

0.710+0.113¢  0.082%0.002" 0.214+01.004%**

*Values are mean=SD of triplicate determinations, **Values with different superscripts within a column indicate significant difference by

Duncan's multiple range test at p < 0.05level.
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Table 4. DPPH radical ICs value of the first byproducts from ginseng.

Byproduct Flower Immature berry  Mature berry Leaf Stem Root BHA
D(F:HT/_HLC)SU 9.103£0.504° 0.134+0.012* 0.115+0.004° 3.427%+1.006° 23.160+0.027¢ 20.11201.004% 0.15420.002%***

*Values are mean=SD of triplicate determinations, **Values with different superscripts within a column indicate significant difference by

Duncan's multiple range test at p<0.01level.
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Fig. 2. SOD-likeactivityof the first byproducts from ginseng.
Activity was determinedwith 70% MeOH 20-time extracts.
Results are expressed as average of triplicate sample with
mean=SD. Means with different superscripts in the bar
are significantly different byDuncan's multiple range test
at p < 0.05 level.
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