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< SUMMARY >

| Code No. D-02

Research
Purpose and Contents

The purpose of this study was
(D Development of high content extraction technique of PPD saponin of ginseng.
@ Development of residual pesticide removal technology of ginseng extract.
® Development of 2-step enzyme conversion technology which can convert ginseng’s specific saponin
Compound K into high content.
@ Produced prototype of ginseng health functional food raw material of safe pesticide containing Compound K in a
high content.
The research contents of this project
1. Development of high content extraction technique of PPD saponin of ginseng.
(D Establishment of pretreatment condition
@ Establishment of low temperature and low pressure extraction conditions
@ Establish conditions of concentration
2. Development of residual pesticide removal technology of ginseng extract.
D Selection of edible oil which can remove residual pesticide ingredient
@ Establish conditions to remove residual pesticide ingredients
3. Development of 2-step enzyme conversion technology which can convert ginseng’s specific saponin
Compound K into high content.
@D Enzyme Selection for Step 1 @ Enzyme Selection for Step 2
@ Establishment of Optimum Conditions by Compound K Conversion
4. Produced prototype of ginseng health functional food raw material of safe pesticide containing Compound K in a
high content.

(D Establishment of mass production system @ Produce prototype

R&D
achievement

L Development
Technology Existing technology
technology
@ PPD series of ginseng High temperature and high Low temperature and low
Ginsenoside  high  content pressure(riskiness) pressure(safeness)
Extraction technology Expensive Equipment Demand | Can use existing equipment
(Not commercial) (Be commercialized)

@ Technology to remove Expensive Equipment Demand | Removes residual pesticides

residual pesticide from

Expert demand with low cost edible oil
ginseng using edible oil (Not commercial) (Be commercialized)
@ Technique to produce
specific ginsenoside
Compound K of ginseng The technology of a The technology of a
low-Compound K content high-Compound K content

using 2 stage enzyme

conversion technology

R & D achievements
Plan to use
(Expected Contribution)

O Technical aspects
It is not only a different technology from existing technology but also it can be easily handled even if it is
not a specialist. Because it does not require high-cost facilities, it is easy to use the technology of the
agricultural processing companies as well as the ginseng/red ginseng processing companies.

O Economic aspect
The development of differentiated ginseng/red ginseng products and the development of residual pesticide
removal technology will lead to income generation for farmers who grow agricultural products as well as
ginseng/red ginseng farmers due to the conclusion of Korea-China Free Trade Agreement (FTA).

O Industrial aspect
Since technology to be developed will be competitive in the future, technology transfer will lead to income

generation opportunities for ginseng/red ginseng processors and agricultural processing companies.

Key word

ginseng [ Ginsenoside [Compound K [ Bio Conversion residual pesticide
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| ER=SE D-05
O A4z
@D <14te] PPD AlE(Rb1)9] A weAle]l=E wugtFow FE3E 7| &
7P 2, F4 % FE 23 4943
<I> % 70 CAA 4 %E FE5 271 FyAE (30-35 Brix)
. A>70C, 0%
p— J
| I
2] || AL |
o omo] {2270 C, 0%
o \ ‘ |
| |
=5 i-‘b"\ ,-._.'l‘. A ,-" N i‘ JI
() 2= 70 C, 4 0% 7‘7401]/\1«] FE 2] dgt HPLC Analysis
Z7 RT Area Height(yV) Concentraion
<1>70 T, 0 % 41.055 5096671 406617 11922 mg/g
<2>70 C, 0 % 41,075 5394554 442118 12.619 mg/g
oo |
z ©°=° <1>70 C, 30 %
!,
T ) [
;R N

A

‘‘‘‘‘‘‘

(2¥) &%= 70 T, %?ﬂ 30 % }_74oﬂx1,] EE 11

o tﬂﬂ HPLC Analy51s

{2>70 C, 30 %

z4 RT Area Height(uyV) Concentraion
<1>70 C, 30 % 41.107 8717381 673275 20.390 mg/g
<2>70 C, 30 % 41.128 8764440 672415 20.500 mg/g
e <1570 C, 40 %
o ‘I |'|
one] || o
E AL ML
= u | {2>70 C, 40 %
50 i ,
- : Tl
020 -_- | ‘ I‘”‘i\& - I.-I.II\ . i 1 J\llrll J”ﬁ lL ) .Ir . .I'l'.
(2330w 70 O Ea 40 % FANAY EEEA tﬁd HPLC Analysis
z4 RT Area Height(yV) Concentraion
<1>70 C, 40 % 41.025 9621506 676854 22507 mg/g
<2>70 C, 40 % 41.066 9028028 637444 21.119 mg/g




\ D-05

1 oo |
. Ews <1>70 C,50 %
||
0 a0 I | Il ﬂ
>3 | VLW :
o H <270 T, 50 %
| |
O Ay || | "
o z0] |‘,I'~x. \||‘| \ IIJ; JL iL I! I\
(19) 2% 70 C, 748 50 % oA FE=o gk HPLC Analysis
z4 RT Area Height(yV) Concentraion
<1>70 C, 50 % 41.126 9081811 687967 21.245 mg/g
<2>70 C, 50 % 41.164 9062479 695053 21.200 mg/g
_ omo: {1>70 C, 60 %
- f ‘
- . Nl
oza | { A . -..IH'. Al ,|‘ [ I| .I \ - i
- H <2>70 T, 60 %
o 20 | W ||| ||! !! ’| '
| '\i|._ . s’l'. Al J‘I{ I ,I"u ]
(18) €% 70 C, ¥4 60 % A F=Ed i3 HPLC Analysi
z4 RT Area Height(yV) Concentraion
<1>70 C, 60 % 41.159 9310776 705631 21.780 mg/g
<2>70 C, 60 % 41.136 9624429 734230 22587 mg/g
L ono- | <1>70C, 70 %
o.a | |
26 | | 'J', i Jfl|l ,”, ||' r‘ i
R <2>70 C, 70 %
T o i
i
¥ I‘ || [ * ’
e - | I rlllq-,_ A, ,"‘JII', "f‘- -"Jh-..'i»."I |\ :J'- 'll.- A .i!,,__ ,'if‘.'-
(") % 70 T, ¥4 60 % =71 Ao F&Eo| tist HPLC Analysis
Z=7 RT Area Height(yV) Concentraion
<1>70 C, 70 % 41.121 9954282 711774 23.286 mg/g
<2>70 C, 70 % 41.093 9923312 731846 23.213 mg/g
<HdE>
2% 70 CAAx FA %4 PPDAIEQ Rble &FL 70 % FRANA 71 =4 4o
25 274& 80 CE g3y, v A& AP g,
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<H> 2% 80 CollA 4 %

= 271 &94d (30-35 Brix)

<1>80 C, 0 %

I
J
A

|
AW

<2>80 C, 0 %

T
Z0 00

T
a0 oo

(13) % 80 C, F4 0 % =449

5000

T
a0 .00

FZ %o 3 HPLC Analysis

T
[T ReTe) ya

(1¥) 2% 80 C, ¥4 30 % HolMe F&Ed ds HPLC Analysis

T =
RT Area Height(yV) Concentraion
T, 0 % 41.144 5973686 87544 13.974 mg/g
T,0% 41.110 6735525 518234 15.757 mg/g
<1>80 C, 30 %
|
{1
E
._url' ﬁ_,-'. ||h. |I._ |t|
<2>80 C, 30 %
|
o

Z&7 RT Area Height(yV) Concentraion
<1>80 C, 30 % 41.129 8993547 682232 21.03 mg/g
<2>80 C, 30 % 41.111 9003850 693455 21.06 mg/g

o] | <1>80 T, 40 %
0O 6o ! 1
040 1 Ill I. |
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<2>80 C, 40 %
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(29) €% 80 C, 4 40 % 7oA 9

FZ&Eo| o3 HPLC Analysis

Ze7) RT Area Height(yV) Concentraion
<1>80 T, 40 % 41.146 9037198 652185 21.14 mg/g
<2>80 T, 40 % 41.144 9306124 695711 21.77 mg/g
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z=7A RT Area Height(yV) Concentraion
<1>80 T, 50 % 41.128 9878243 687544 23.10 mg/g
<2>80 C, 50 % 41.147 9746372 618234 22.79 mg/g
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(29) % 80 C, 4 60 % A9 FZEEo| 3 HPLC Analysis
ZzA RT Area Height(yV) Concentraion
<1>80 C, 60 % 41.194 9912340 656885 23.188 mg/g
<2>80 T, 60 % 41.144 1006124 685411 23.536 mg/g
100 I
L G <1>80 C, 70 %
0 a0 F
1
*9 | 1o
o020 | -‘_-I._ II:'I ||.I ,Ilr ||
?zg-_ i
i H <2580 C, 70 %
o 4'}—_ | f
O 20 | | '. f 'I l l
1 M ; Al oatlUbh, . sk ; :
G e 80 2 10 % BRI EE B o e Analys'?;w -
z4 RT Area Height(yV) Concentraion
<1>80 C, 70 % 41.196 1003847 634569 24.185 mg/g
<2>80 C, 70 % 41.187 9903850 693756 23.168 mg/g
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<% 80 CAA 4 %< PPDAIER Rble &FF2 50770 % FARANA 71 A Ysks.
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4 % ¥ 5 * Azoxystrobin 0.159 mg/kg, Boscalid 0.809 mg/kg, Difenoconazole 0.212 mg/kg, Fludioxonil

0.326 mg/kg, Hexaconazole 0.390 mg/kg, Pyraclostrobin 0.304 mg/kg

<HAE>
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A A Sl AFRE mAE AFHIMAR 75 Pyr Flogks 848
A3 5.
0. 30+ Rd \ |
8 \\” | 'l
A =AFo] = RT Area Height(yV) Concentraion
Rbl 42.201 3746915 - 16.141 mg/g
(29) 194 5443
0.30 i CK \ 1
o :zcn—; “‘ |
A
A =AFo] = RT Area Height(yV) Concentraion
33tE K 62.823 6999527 422940 15.893 mg/g
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