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I.

II.

SUMMARY

(FE 8D

Title

Ginseng Export Innovation Model Development Towards China (Exportation Model A:
Higher Value-Added Ginseng Material Development Model)

Achievements of Research Gaol
1. Quantitative Research Index

The research project achieved four intellectual properties registered as well as two
applications of two intellectual properties, three conference proceedings were presented
as results of performing ‘ginseng export innovation model development towards china’
in the Export Innovation Model Development Towards China Research Group. Especially,
three on-site training and workshop helped twelve industrialization of productions. One
Ph. D and a Master students were produced during the research development. Nine policy
proposals and eleven public relations and displays were achieved. Additional MOU between
research group and other private companies were signed. Due to the time limit, two
research papers are not published yet, but under revision.

2. Qualitative Research Index

Exemplified with the marketing the stocked red ginseng products which is the imminent
difficulties in Korean ginseng industry, exportation model pursuing the development of the
higher value-added ginseng materials was performed during the 2™ and 3™ year of the
research project. In the short term goal, high value ginseng material with a specific
bioactivity was exploited from the stocked ginseng products in farmer’ s association, to
apply as food and medicinal raw materials.

Beforehand the research, marketing needs for export, competitiveness, applicable
technology, procedure of customs clearance, and survey of non-tariff barrier were
performed. As results, it was found that domestic industrial fundamentals required for the
exportation of the higher value-added ginseng materials were deeply underdeveloped
while the basic research had been performed. In details, there were many reports
regarding new ginseng materials, but most of them were not industrialized and lack of
export suitability.
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Thus, proving the exportation model was focused on the study of each country’ s
regulations applied to the higher value-added ginseng materials and construction of
domestic exportation infra in regard to the technology and research of ginseng.

Developed ginseng materials and leading compounds were evaluated to apply for the
exportation to China.

Technology to apply ginseng leaves, stems, fruits, and other byproducts for the higher
value-added ginseng materials was pursued and developed.

Supporting technology for the higher value-added ginseng materials were developed and
applied for model study.

Further policy proposals were made to build the stronger ginseng exportation
fundamentals.

Step-wise core technologies to construct the package exportation model A, development
of higher value-added ginseng materials, were found

() Cultivation step: Ginseng standard cultivation practice, GAP (Good Agricultural
Practice)

(2) Harvest step: long-term storage technology of fresh ginseng, analysis of heavy metals
and residual pesticides, analysis of active compounds, scientific sorting technique of
harvested fresh ginseng. harvest technology of ginseng leaves, stems, flowers, and other
by-products.

(3) Process and manufacturing step: storage protocols of semi-process red ginseng,
development of functional materials, control of active compositions, process technique of
5-year and less old ginseng.

(4) Exportation step: customs clearance, tamper and forgery prevention technique, related
techniques of competing enterprises

(5) Publicizing the exportation model: Exportation manual was published for the education
and publicizing the model A.

. Aims and Duty of Research
1. Duty of Research

The duty of the research was to develop exportation model for ginseng products in the
middle of outside trade environmental changes, such as tariff and non-tariff barriers and
Korea-China FTA. Especially, establishment of exportation model for higher value-added
ginseng materials was performed to initiate its export to China.

The background of research development of package model A, development of higher
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V.

V.

value-added ginseng materials was the necessity of value-added ginseng products. The
new exportation model will have a function of controlling ginseng production by
commercializing the ginseng leaves, fruits, and other by-products. Besides, Korean ginseng
industry can occupy the market in advance with the next-generation ginseng products.
Therefore, it is urgent to develop and apply the new export model or protocol of higher
value-added ginseng materials.

2. Aims of Research

The best exportation package model is searched and proved to export the higher
value-added ginseng material to China, through the core technology adaption and
development in the whole process of export, such as cultivation, harvest, process,
manufacturing, customs clearance, logistic, and marketing.

In details, four possible exportation models, including traditional chinese medicine
exportation model, ready-developed high value ginseng materials exportation model,
ginseng by-products exportation model, and ginseng food ingredient exportation model,
were evaluated and the accessible model was chosen. Besides, core technologies for other
higher value-added ginseng materials development models were searched and secured.

Contents of Research

To develop exportation model A, the higher value-added ginseng materials development,
the core technology adaption and development in the whole process of export, such as
cultivation, harvest, process, manufacturing, customs clearance, logistic, and marketing
were performed. During this process, accessible ginseng materials for the proving the
exportation model was selected and exemplified through the model exportation to China.

The developed exportation model A was promoted to the places of ginseng products
manufacturing, exportation, and research institutes by utilizing the published export
manual.

Results of Research

1. The best package exportation model
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2. Proving the core technologies of exportation steps to develop the exportation model A

Cultivation and Production

(1) Ginseng Standard Cultivation Practice : Published by Rural Development Administration
2013

Depending on the each evaluated model, the cultivation practice can be different.

(2) Good Agricultural Practice : Managed by National Agricultural Products Quality
Management Service 2016

The Korean government will force the requirement of GAP for ginseng cultivation soon.

Post-Harvest Technology

(1) Harvest and Post-Harvest Technology : it can be done according to the standard
cultivation practice, However, new research results obtained for the determination of
optimum harvest season based on the total ginsenoside contents.

(2) Analytical Techniques for the Safety : Even though final ginseng products contains a
minimum ginseng materials, exported ginseng materials should be guaranteed for its
safety.

In general, the analytical protocol follows the regulation issued by Ministry of food and
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drug safety.

Processing and Manufacturing

(1) Manufacturing the higher value-added ginseng materials : The ginseng materials can
be categorized as foods, functional foods, herbal medicines, and general medicines.
Depending on the category, the higher value-added ginseng materials should follow the
Korean regulations and other country’ s regulations.

(2) Processing and manufacturing : Chinese regulations for the foods, functional foods,
and medicines were investigated and summarized.

The required specifications and analytical methods of ginseng listed in the recent
pharmacopoeias of Korea (KP), China (CP), EU (EP) and US (UP) were investigated. Along
with the brief comparison of the respective pharmacopoeias, ginsenosides analysis was
performed with Korean dried ginseng and red ginseng powders. From the results, 10
ginsenosides were determined in a similar ratio. However, the order of total ginsenosides
was determined as KP > EP > CP > UP from all three ginseng samples. Ginsenoside Rg3
20R, found only from red ginseng together with ginsenosides Rg3 205, was analyzed by
three pharmacopeias, except UP. This study will assist Korean ginseng industry and
promote trading of ginseng products by providing technical supports

For the packing, preventive action for tampering and forgery is required. the model study
adopted nano-embedded G-MOV technology.

2P MOIZ : Tt223mm X A2 23mm -

% K-GINSENG »

HHE: Y20l SE(AH)

[=] &5 (]
Mif 218 = - e
e[ EEY i = L
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Alok24o et ! o ket i
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(1) General Export Process : With general procedure, required certificates and documents
were summarized.

(2) Export Process for Ginseng Herbal Medicine : With general procedure, applied chinese
regulations were translated.

(3) Export Process for Health functional foods : With general procedure, applied chinese
regulations were translated.

Logistics

Exportation of the higher value-added ginseng materials does not require domestic
logistics in China. However, exportation logistics was summarized.

Marketing in China

() 4 P Strategy : studying the marketing characteristics in China can be helpful to
connect to the potential buyers. 4 P strategy of ginseng marketing in China was
summarized.

(2) Connecting to the buyers : various methods to connect to the chinese buyers were
displayed.

(3) Government Supports : To promote the ginseng exportation, there are many
supporting funds are available from government and other related organizations.

VI. Outcomes and Applications
1. Research Outcomes

O Developed ginseng materials and leading compounds were evaluated to apply for the
exportation to China.

(O Core technology to apply ginseng leaves, stems, fruits, and other byproducts for the
higher value-added ginseng materials was pursued and developed.

O Supporting core technologies for the higher value-added ginseng materials were
developed and applied for model study.

QO Further policy proposals were made to build the stronger ginseng exportation
fundamentals.

O Export manual of the higher value-added ginseng materials were published.
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2. Applications of Research Outcomes

QO Application of the exportation model A, the higher value-added ginseng materials
development, to the industry by the promotion and consulting which will facilitate the
exportation to China.

O Construction of exportation infra in the fields of governmental division and research
sectors, such as RDA, farmers associations, and aT, to support long-term higher
value-added ginseng materials exportation.

QO Policy proposals to the Ministry of agriculture, food and rural affairs and other
ministries to support Korean ginseng exportation.
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H2Z =< 7|E JHE & AIE sE
Ad I AAAF 8%

L A4 A 8%
O AuiHz 2 A9 7=, ¢7F AAFA 14, A8 S7F o= iAol A&EHo=w
A FAolH '15dE AulH A2 14,2131haZ '09d 19,702ha tiv] 33.7% 74
- Aot AuiE A (09) 4,286ha  — ('11) 3,078ha — ('13) 3,647ha — ('15) 2,840ha
O AAFE Au A4 A, o) 7% so= '1idxE AUNFE 21043Fo= 099
27,460 tiH] 23.4% 74
- A4k (09) 27,460 — (1D 26,737E — ('13) 21,968&F — ('15) 21,034=
O 14k AlckAu) A& '09d% AkAu] 8,920hadlA 1 & A&HH &2 Frhste] '12d
% 12,22%9ha2 ‘099 % Y] 37%7MA S7etR oy '12d% o]l% ZrAEo] 'IhdEdd &=
7,84%ha® '12d % diH] 36% A4

[

<E 2-D FHZ = A A4

A mAFAMARE) | AN ARE) | A | AT
W= TdA T Agg | oax | A | a8 | agw | E7h | A
(ha) (E) (ha) (E) (ha) E |E& |
09 19,702 27,460 10,782 19,040 8,920 8,420 | 23,285 4,286
10 19,010 26,944 9,742 18,271 9,268 8,673 | 23,857 3,372
11| 17601 26737| 7646  17,199| 9,955 9,538 | 23,578 | 3,078

12 16,174 26,057 6,570 13,828 9,604 12,229 | 23,795 3,125
13 15,824 21,968 6,464 10,672 9,360 11,296 | 24,376 3,647
14 14,642 20,978 6,234 10,143 8,409 10,835 | 22,986 2,844
15 14,213 21,043 6,364 9,351 7,849 11,692 | 21,087 2,840

AR FYHAER 2016, 20159 A4 SAARI,

O AAHIFE AN 5 A g 4502 A% 27

- seutebe) kgw AAElE Ble) oF 1.9u), Aubthel Law), F3e] 6.9u) FE

- mEAUTERS w5 2 Fokuls AtHoR e wh e Aldo] BE
- A4 1Y JAAdv& 8~ 107

(E 2-2> F7PE AATFE D EAYRE, AAH Ha
T8 @ = u % At} z =

73 A7+ E(ha) 1.0 5~10 4~6 3~5
EXYx5(10a/'d) 289,457 60,000 111,250 59,894¢
A1A8(Y) 46,553 67,200 71,2004 3,605
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TEE 2A8L glom, ojojA F4kss 50319 9o F F&o] HA AMAFRF A
°F 94%E AASHAL U

- 1M il 159 QRBKEEA, A 1@Apsh Bahewe] F9h 4ol b ol
= ™
[¢]

AR ERT AFH7) golst
IS AEVRE A glo] Fulxte] wdTke R AE

=5 20114 20124 20134 20144 20154
Q1 ak=k 2,418 4,406 4,172 1,057 3,756
Al A= 8,902 6,872 2,286 3,005 6,131
1 aw 294 - - - 9 71

g
2] A Ay 388 249 709 229 254
AAF | =
A4 4L H 2,779 5,138 5,853 3,656 4,047
2 A 14,487 16,665 13,020 7,956 14,259
olat AF7) T2 % 23,065 31,786 27,181 33,256 23,936
Al 37,552 48,451 40,201 41,212 38,195
4k 21,764 30,818 19,506 5,050 20,896
4 &8 233,096 266,139 | 223,628 | 211,324 503,090
A F94 64 - 64 - -
AT =R 16,183 8,548 9,318 3,065 7,808
4 244 38,544 34,628 27,453 6,443 18,500
A4 AA7 A F 698,029 629,402 | 562,727 | 609,306 668,510
Al 1,007,680 | 969,535 | 842,696 | 835,188 | 1,204,804
Z7 1,045,232 | 1,017,986 | 882,897 | 876,400 | 1,256,999
A 2 A5 21F 2 A EFTHE AR A, 2 EoloFEA A (KMAC A} 713
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FZ d3e AERd 2015W9 FE J]Fo 7 8510 g E fgvet
FEY9] 11.1%S ARt Aot T FEL 20149 6,076 22 thy]
40% Z71s+g Tk

O 7P AAAEF 52 8L 0159 529 71202 Q8 w2, WEad, % 2,
Uut £08 2 FEE AXSL, YR, N, HEY, F3 )30 £Ed0) AA FEe)

71.5%5 AFAskaL Ut

- 201593 71 HAIETIE 7P Bel FEE Ik dB o=, 28327 239 RE 37%2

Heee AA G

o

(E 2-50 =7 AEFF 75 3%
(F9): 2, %)

2011 2012+ 20134 2014 20154
T3
e | W | FEA | NF | FE | wF | FE| wF | £ | uF

g 32,525 45.3 | 35,861 50.4 | 31,672 43.7 | 32,774 40.7 | 28,316 37.0

n] = 9,840 13.7 | 10,695 15.0 | 12,325 17.0 | 13,723 17.0 | 13,468 17.6

H E 3,256 45| 5,839 8.2 | 7,691 10.6 | 7,237 9.0 9,063 11.8
e 5,918 8.2 | 2,504 3.5 | 4,443 6.1 | 6,076 7.5 8,510 11.1
=3 2,123 3.0 3,136 4.4 1 3,198 44| 5,908 7.3 4,340 5.7
o 6,384 8.9 3,280 4.6 | 3,549 49| 4,223 5.2 3,559 4.6

71k 11,784 16.4 | 9,779 13.8 | 9,558 13.2 | 10,564 13.1 9,367 12.2

Al 71,830 100 | 71,094 100 | 72,436 100 | 80,505 100 | 76,623 100

A5 FAA. FEAFIEA

O FFozo| Ay 9 APAZF +2e 0114 45615 G2 A4 F290) 241%2 7}
A ol FEHEAoY O & TAAE Kol 20153 3,3427F SEE 36.5% AASHATE |
A3 UFF FEA gat FFNM AuEE SR T B Y, F3 el A
3 FT4 AF B Y4 So| UALE 2§ sPow, 53 BT Are] AR A7

QP Fa7k T Pad Ao Bl
O /P82 Qi 2 AHAEFY 5598 Avnd £, 37, AL O, VT ¢ o7
A =7} 0159 71F AA £EA9) 65.4%F A
Mg

of 3 obrlo} amlAEe ARSI} Fo} e UE L

O

_58_



T3 AAH A Aoz FF WolA itol AH AMEA el B e <
% ololAx gtk e A ArAAS 2 W) BN Hhes
ot S 7

g 2% $85% By gastgon, o

CE 2-6> /b Q14 2 QAAER 43 A%

(&) A, %)

. 2011d 2012y 20134 20144 20154

T g [z | saa | vz | 2z | ax | sz | 0z | s29 | 0z
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o« BAE Y FHES EAFL ASE P WSS B BBtE FhE 0F L F

A FES PAY 5 = HAS 217k npdEo] gojof @k

(A571%)

o FAYe] Folste RE AYAE Fol, AYAY A, TRAL, AYBA, 1A,
2%, 42, 02 BE WA 2TAY, AN B5ED 5 A 1§ 20 F

Fahelok @k,

(12) &4 &A
@571%)
o FAYRTTY HEYRTAY 5 F
ofof 3H, FP AL T F Ut FBL Folol Ak

(AZ71%)

o A3 = EX A MASI= oflFES A e 2 HE YKo o)

- 5 - AE AAAC FE FA FEF T

- AR F gPAS FUATIL AEL HAAE FHAANVES BYAZS FH)

& of g}

13 =&

o SFEAE QAFS WA e Ae T 7FBNA FFEaAEAYLAE A tE S
< o|F3tefof stk

- WGL “FENETAR o] A= £ S o|FstAof I}

A T ARES THAHES A5 7IE B g (HF A A A2016-154%, 2016.12.29)°]

7F AR B4 (Multi residue method)
(1) BHC(e, £, y ¥ 6-BHC), DDT(DDD ¥ DDE), &t @(Aldrin), ) ¥ = H(Dieldrin), A=
(Endrin), Z4¥H(Captan), A=A 3(a, F-Endosulfan 2 Endosulfan sulfate), A=A
(Quintozene : PCNB), t}o]o}x]|=(Diazinon), I}&}x]-2(Parathion)
O Al AL
T4k A4 4 A ESY, S E S

@ 444

ojf

2Fol A gt
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HAAE SHNEUEH=E F=53
Bz 430,

@ A

@ ZIA ZAZulE 2 3 - HAAES 7 Z 7] (electron capture detector) 2 & 291 7 Z7](NPD)
= AHE3HH

@ AoF B Al

b &mf : FFEF AFE == ol9f T A

ST Ee o9t 5% A

s 2 A FlorisiD : ZHIAZrETHZE F224(60-100 mesh)S 130T AlA a4t
7tEg 3 A Aol ol B#ARE

@ o7 H zA) : Aelo] E 545(Celite 545) T+ 3to]Z 23 A(Hyflo Super Cel) =+ o] 9}
T3 A

@ TFYY :BHC(e, B, y ¥ 6-BHC), DDT(DDD ¥ DDE), ¥¢=#(Aldrin), 9=
(Dieldrin), =% (Endrin), #%¥HCaptan), A=A ¥(o, B-Endosulfan % Endosulfan
sulfate), ¥EA(Quintozene : PCNB), the]o}x]=(Diazinon), I}&}x]-(Parathion)S Z+7+

Ak So o] 100 mg/kgl & 3t}

Fzed ZHaRnEOgv 2 YA st YA 2z}

o

d

@

BEG: EEANLS 27 el ko] AYW R B, 4B
@ ANERAF: AR AP BE 57

® NP eI %A

b *%

AA (T2 ZA o sk A 100 g& 843 g1, x4 207 41 (mesh)e] &}

2 3 3 10 g-20 g= AHs] 2o} olo] & 100 mLE ¥ar oF 1AIZF A3kt 14k
Ezole 10 g-20 g2 AWS| Do} B 100 mL L Ao E 545 oF 10 g& WETHE 7
A7)o] B3 ole] opAEUEA(EE oM E) 200 mLE ol 583 #AsF F 127}
2Rl FEUBUIR Juath $4 2 AN AR A @710 Y o}
EUEY(EE OMIE) 100 mLE Y 583k #AES 5 9l9h o] of sty G o
o A EUEL(EE PHE)S Hol APFOE Fha %

Fauz2u 7] £ 9 7‘“}(r681due)e SMHEUEL(EE o) &F

ofoo] FH PIEUEY(EE oL E)S Yol U =
ol % AA Wk 5-10 goll AP Fe Fstel 1,000 mLe| B Buslo B A
FolE 2 100 MLE Fof 183+ AshAl E50] 4e F olo] ZaAsUEFS 10 mL

2 5 600 mLE Yol gA 183 AsHAl £50 43 X3t & EEA 7] A
HE2ZS o0& 492074 H3oh 30 oA 4 JEHZ 100 mLE 2 $9} 2ol
Zolst] A fFoHESF i HA

Aeth AFdHE2SSs FTFRIVEFORE g3 & 40°C 01 BFe] 8ol A
et3toll ¢F 5 mLE T =3ch

Mo A0

N
~

D
o d
)

rO

A5 22 mme] 2P @] F=A 20 g, ol FFFAUEF 10 g& 244 Fatol
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51) A} A=A FEAXT o] ZH ol 9
|28 84k 150 mL2 §&8ta o014 50% o 8] 239
J o s%3st1 dAFO=E 3}

o Agee o .
ORELS
@ NAARPEIY T Z2H2A

7D AP FAA
1) ZAAGA 7| AzErEDHREZE I=2r<EHE WAW-DMCS), I=ZEEH

(G(AW-DMCS) ¥ 71238 Q(60-80 mesh T 80-100 mesh) =& o]¢} F53 A
(2) AANAA  NA AR ETYHZ R 5% DC-11, 2% OV-17, 2% DEGS+0.5% 14+, 2%
QF-1, 2% PEGA, 2% DC-200+0.2% ol|ZA]<4=#] 1009, 5% OV-17, 5% DC-200, 1.5%
SE-30+1.5% QF-1, 5% XE-60, 0.5% XE -60 @ 3% OV-17+4% QF-1(1 : 4)
W) 24 kRS 2-3 mm, Zo] 100-200 cme] fEl® == s8] 2 Y HP-1, HP-5,
HP-608 =& o]9} 553 A)
o AEE&Y FYF D HE7]9 &% :250-300C
2 2P FJ EE sz
1) &
2 s

s
L o S 1(?H3'JE%FJ7—JE*) + 30-50 mL/min(-f2]¥)

et

)

=

—

ols

NS FEHE AT FH3H 1i113-iUPEZLﬂ]E°1] 27y Fst, dof
nfE g 3ge] ZF yoja Fo] = WAHS Fole] 3
AA 271 o)FS AASI BFEH W AF LR E A IZntETY X ZHZF
4 oA FZntEIAS] Z} do]aE FFgHo yo|me} HuT W o =
ZAdAE I #EE AlZHretention time)o] Y x|&}edoF 3}

o —lN

rsE ot
ol
ne

Az AA3 AUZAANE WA 7|AIZEIHZE 5
ARjol webs AR

] Molﬂiol‘ﬂ % kil
1) BHC, DDT, % 1’4%5% A=d(endrin), A=A, AEA, tholorx]=, vt}
A| 22 o] H ]w}?/‘r%é‘i—lﬂa@ﬁiﬁlofﬁ, W] Ae= 3gso] FA4
wot &+ Ol 70%°] }% ‘/‘rE}‘éi e o A SAE A o2t 438
T At eSS mE A9 v= oY AFAA T 2) AA A 50% NE =R

g2k 200 mLE2 §&3E JJr o A eksT),
F2) trolopA| =, shebx&o] 4 ECD, NPD B%F AHg7b5 st} 7bsshd Al

AZE7IINPD)E Abgshe Zlo] ot
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F3) o] 4@ Wt AT W) 71715 FA ArtEIDe] FH7t T4 RO
PAAR HAEYEL RS YASHY T ARE AL F Aok

(2) dEelH 2 (Deltamethrin), tol E37}H (Diethofencarb), #}o]3 W 2x#(Cypermethrin), o}
Z A 2~ E Z H1(Azoxystrobin), E g EFFoly =(Tolylfluanid), Egzx vz
(Tolclofos-methyl), 3] 2] W€} (Pyrimethanil), & Alv] =(Fenhexamid)

O ANEH AL

A AR B FAESA, AAsE B AFd A8

@ E449
HAAE MHNEYUELRE F23 F GCESAH T2 F24A 7IE A (Florisil cartridge) =
At ZAZZEORZR A3 LCEAHFTFE oln|-Z 23 JLEZAZ A
sl A IZrtEIYHRZE

Q@ A

b ZIAZEvETE  AAEE A=) (electron capture detector), @421 7 Z7](NPD)
= BEE23E=4=7|(FPD), & ZFE2A7](MSD)

W AA IZ=2rE T E : 294 3371 =7](UV photometric detector)

@ Aok B Al

b & . JFFFF APE == olet F5TT A

&) Uiﬁl/é(lslomsﬂ) g o} -3 2 F(Amino-propyl) 7FEE]A] : 224500 mg) F oA

221 g 1Al FHEHY Uve d3& FHEHA(EEF 3 mL)
@ FEAY 7t Tk FEFS RV 8o Fo FEAYOE AL
@ FEZEY  FFLYE A8t AP vEE £, 345t AMESTH
& ZIetAF: EF == olet 5% A
© AP =
wh F=
AA [(AxAS oF 1 kgs & £33t 20 mesh o]at2 243+ 10 g, 42 oF 1 kg<

<

= T

22 7](Cutter mixer)o] ¥ &3 40 g A=A 5 gl S FU3] Do} #27]
(Omni mixer) ol Y1 [AxAE& & 30 mLE ¥l 2A17F 9], <

mL 2 7R ZA(Celite 545) 10 g= Y] oA EYELE 100 mLE ¥ % 2-383F
Aslgitt. o] & ARAT} ZAHYe FIUZWIIE A AT A4S Y EF
10-15 go] Eo19 &= 150 mLe] EHZujr]o @i vl7(Teflon-linedE =t 3 1837+
AA EE0] 4=tk olE of 1AM AA st oMNEUELDZ Y £35S AT
FD &M FEA S A2 AX st FEY7 wepd 7 A
W 55

D] ASdBIHNEUELZ) 20 mLE 50 mLe] Bl A F3}e] 40C o)3te] 4=
oA F7] B HAaVtAE THAIIHA SVt &% E& wrx] dEEdTh g4
20% oMM E 3-8 AA 2 mLE Y A¥F wukr](Vortex mixenz® H
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A3 =Rl
W AAZZuETEZ 545 oF
DY A5 dIAEYEZS) 20 mLE 50 mLe] vl Al F3te] 40T o) 3] &L
ANA 37 e AV AE SHAIIEA &7t &A% @S w7hA] de Rt oA

1% Wets S HEE2=We 4 mLE Y3 Al@8 wh7]E HHe IRES 939
=<t

@ A A

7h GC &4 &<
ng] E2g4 7FE A (Florisil cartridge)oll &4t 5 mLE 29 2-3W2AH =9 £5E=
frZste] HAT. o] ZIEE A 20% oMHE - 45 mLE 919 22 WHo=E
Z3ste] Mt o]ojA 2) BF 7h GC 54 T 52l A& 7tEYA el ¥
2% 1-2%E AR £EE §EAIA AP et O FHEZ A7 Sufo 2o
N dE A 20% oFAE %Hor 45 mLE §E3t Y Al@de Roy YREE
E4& Uit 8592 40Colste Fdegx T A e F7)E S 5L
2 ZHANZIEA GulE ] Bl F 20% otHE T At moA dAHFOo R 5

o AggHoz 3o}
F2) BAAA A= Be JLERA Y FHATE vIEA] GRS Fodn.
W dAARnEIRE S Fof
plg] opH-Z2E FLE A Eliiiuﬂﬂ 5mLE 27 2-3We A5 &5
Zste] Mt o] ZHEFA A 2) % W) A ARvtEIRZ S FF I =
< 7tEYA A ¥a 279 1- ZHP% AEo S5 SFIAA A wenh
7FERAZE vl 2ol = AElA 1% WEe g I 2=
of T Aol Roy WF ZFEFe AU &E42 40T
oA da Be 3718 $e 502 FHANYIEA SriE Ee B
ALRPEINE tdseFe MEYED = dAFo=
filter (PTFE 0.45 xmE oj#sto] Al@gRo g Fho).
© NPz
@ ZAAZvtEO 2z SHZE
7h GC-ECD
(D #9 :DB-5 7€ &g ¥ (30 mx0.25 mm ID, 0.25 xmd) ¥ DB-17 7HFe 2] 24
(30 mx0.25 mm ID, 0.25 xmd) F== ol S5 A
(@) xb7| Al (carrier gas) ¥ & : A4, 1.0 mL/&

o{r

FH &

A

Q) ZHLELE:180CAA HAE FAUskL 283 FAT £ 10C/29 vl&= 280C
(DB-179] % 270CI7MA 55 sAIA 102 ©]3DB-17¢] 4 15& °l) #A

g}
(4) FJH : split mode(50 : 1), 260C
B A&7|=+%:280C
1) GC-NPD
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(1) 29 :DB-5 7B Z4h@B0 mx0.25 mm ID, 0.25 xmd) 2 DB-17 7§12 24
(30 mx0.25 mm ID, 0.25 xmd) E= o]9} 53 A
(2) *xb7) A (carrier gas) ¥ 3 : A4, 1.0 mL/&E

Q) ZHALLELE :80ColA HAE FYsta 28 FAT F 10T/ HE&E 280C
(DB-179] % 270CI7MA 255 sAIA 102 ©]3DB-17¢] 4 15& °l%) #A

6]-1’4-
(4) =4 F : splitless mode, 260°C
B A=7|=+% :280C
4 GC-FPD
(D Z= :DB-5 A= H g ZHB0 mx0.25 mm ID, 0.25 xmd) % DB-17 7= 28] ZH
(30 mx0.25 mm ID, 0.25 xmdy) T+ o]} T53 A
(@) xb7)Al(carrier gas) ¥ % : A4, 1.0 mL/&
Q) ZHLELE : 80C A HAE FYsta 283 74
A EEFE ASAA 10& ol FAFH.
(4) =4 & : splitless mode, 250°C
B A=7|=% : 220C
2h) GC-MSD
(1) 2% : DB-5MS A¥& 2330 mx0.25 mm ID, 0.25 xmd) EE o9} 553 A
(2) &xt7] A (carrier gas) ¥ % : &F, 0.9 mL/&
) ZAHLE2% : 100C A HAE FHstaL 281 FA8F & 10C/&E2 vl&= 280C 7t
A E5FE FSAA 16F ol FATH.
(4) FYHF 1 split mode(10 : 1), 260C
(5) Interface &%= : 280C
(6) Solvent delay time : 5&
W A A=vETHZ] SHE
7P A ZZ20lE T E
@h) %Fﬂ : Nova-pak Cig(4.6 X 250 mm) =+ o]¢} 553k A
(2 A<&7] : AL FHZ71(UV detector) - 254nm
Q) o] MAEYEE : & (7:3)
(4) o5 #%: 1.0 mL/&E

@

% 10C /&9 Hle= 250C 7+

@ Aol A
FEEgAS =ela AT FHlo] AAIZntETY ) 2zt FYsith Aol =
vtEa#Abe) 7t slo)d o] wE WHE Tohe] HAML AU

D ARNF

A8 2o A AT o ANFAAE oA SAHAZRHANANE ZEFH A stojof o
F3) GC-MSD’¢2] W E-E A]7Hretention time) 2 mass spectrumo & Z} Fofo] A E S
g & Atk
AZFA D
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<

AR B A0 A Aol ARl ofs) Wo| Aoy Ei o] ZUA Yo

whe} 4 FHe.

. g8 B4 (Individual residue method)
(1) 74 €H(Captan)

O AFW A gus
Gk, 2 B BAEEY, AdEEY 5 AT &g

@ #4e
AAE MESR $28 ¥ FRed BARVNELNYR FAS A LZrED
CEERE L

@ A

b 7N A=vtE D Z - A2 Y7 7] (electron capture detector)
@ Aok g Al
7.2.1.1 BHCE 10F2] Al@Ho| mET}.

© Al

Bgel =A

@ F=

A Bo] #A3eE AA 100 g& A™E3] @, AxAHe 209 4 (mesh)o]
T 10 g-20 g& AYUS] Zo} olo & 100 mLE € ¢F 1A7F B gk},
dzto] E 545 oF 10 g&

@ AA

AEHNL 10 g - 20 g& A3 Zo} oo & 100 mL ¢ 4 <
Qethe Fd7]e Y ojo] olAlE 200 mLE Ho] 587t 1408 FAHE T o3
290l detolE 5455 1 cm 22 FAHA72 ARdo #4 2 Adx4e] IAFES
ThA #Z 7)ol Yol obAE 100 mLE YW 583 #33e F 99} o] HEo]3}
o stal o Ho ofAlES Wl AT st e VIFIH. A EFA e FUA
7] 9)e] FAkresidue)E oMHE Ao w FodHr] 9o AFAAE N N Ao
ofefo] A ofAES ol dAFLR st & V=TT

o F HA wet 5 - 10 goll aiEsteE FS skl 1,000 mLe] & Zuwr]o] ¥
AfollEl2 100 mL 2 g 220 100 mLES Yol 123 A £50] 4 F A
3t oo 23PSUEFEY 10 mL B & 600 mLE Ho] thAl 1&3F AstA £
A AAst F& BYAZIAL §ulS5S B8 4927 HIAT =3 oA dF
22w 100 mL Ho = 23] Y 9ok o] FHIEoldte] BulFTS A FFIAIUE
Fo2 2% F 40T olste] 874l st &uilE &ds] dem e IF=
< oMl E 10 mLell =1t o] & TA Zhststel] &ulE ¢ s] deea F=<S of
AE 10 mLell =21tk o] & m thA] Ziststell &vlE $+x3] dEimela FRES AR
JAHZ 10 mLel| =<t}

XA E 22 mme] ZAe F2eH 20 g, thgoll FFFMUEF 10 g& 77 F4k
BN A ST & 11 Aol &7 Fito] F& A=A FE3AX0H o] Zh e 9
o] H=NS Y1 50% el 27 &4k 200 mLE §E35te] 5N 40C o5t F&



ol A Zhekstel w5 AAFOR s APgAoR Fh
OREES
7211 BHCS 10%9] £4)ge] weoh.
@b Aol 24
Aste] AA A} ETYZ 27 FYRh doj 2

WD A=A
0.05 mg/kg
(2) v eF=t4 (Metalaxyl)
O AEH 889
b, A, 34 Aibe S

WEREE

=

F T AFol A&

AAE oAECRE FE3 & 284 ZHIZnEOHIYZ HAA St AA(E= 7]A)
IZuEOYEE =A3 )
@ A=A

@) AAFZZretE T = A X EF 7 Z7](HPLC-UV photometric detector) T+ 7]a| =
ZutEIg#Hz F42 HE7(GC-NPD)E AME-3HTh
@ Aok gAY
7.2.1.1 BHCS 10%¢ &AW W&} oyl dAIZvtEIHEZE o] 54 A=
ntEIHZE Sl AHEStH, EFAAe A9 e A MetalaxyDS A4 Foll =

)
2
B
a2
rlo
iy
)
3
2
4

Astgk AA 50 g& A™Hs| ga, Adx4He 201 41(mesh) o]
U3] gol oo & 40 mLE ¥ oF IAZE WA g} A
o} oo & 40 mLE Ya)E F&7]e] ¥ o]l ofAlE 150
T A3g & AR 9ol dejolE 5455 1 cm FAE Z
T g Az RES A #2874 YA ofME
S TSR § 99 o] HEo|ste oA Feta AAES A oA
° 71 $1¢] bAHresidue)E A A& B2 o fof A 40C ©o]st
atel] SuiE ¥ HE P& &9S ERqZur]o &3t o]
B 200 mL 2 gZ 22 200 mLE 9 587 JE 78 FE81
EEWEITS & 427 H3oh EF Al

ki

—
(@]

filo
o

F{E FUIO —lo{u
ol
ng

SR
2 K ®E g

A

12

rlo

5

ol 0Q
2o

o 3
=

fop M
o
2

% o
o

o
[t o
.|
N
fru

5 Ol
Y

o il S
(@]
o B
H

- ok K

W b
Jo o
ox [o M
=2

v

mN

5% A3t

N
o
ofo
_10

o
ll‘
_?L
o
o
i
glis

5
>
~
E

B oo
|

@ A
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Mgl AgAA FAG F 1 3ol 239 OFEErgol Fe YA FEA
ok o] BHol Aol FHAL WA 30% oHAEGF HFEEwE 100 mLE §E53
502 40C ol3ke] FaFeNA Fdstol §ulE B3| deimely AFES B
2o xo] AHFOE o] AYEAOE

® NPz

b HAAZnETDH ] ZAHx
7h ZA®lF A+ px-Bondapak Cs, Cig == ©]¢F &3 A
W) 29 QbA]E 3-5 mm, Zo] 25750 cme 2H|¢lg A~
o ol 54 WEE : E(6: 49 T
2h) A=719+% : 218nm
b %< :0.5-1.0 mL/min

W 7A Azt EIYZe] SHx
7.2.1.1 BHC% 10F2] E2Hol| uj2c}

@ AZFde 24

FFFNL FEEE AFF FAste] A ARvETYz 22} FYB Ao 2
ZulE 1WA ZF Flo)l3 Fo| e WAL Pl HAPFAS 2SI
@ A FA
0.05 mg/kg

@ BENE

7.2.1.1 BHCE 1059 #4R mE
AEA D

7.2.1.1 BHCT 10F¢] 4y &t

(3) 7Hlt}7)(Carbendazim)
O ANEH HLH9
Fhh, AL 34 EEY, 34 EEFA T AFd F&3
@ EA4g
AAE WEEE F23 T A7 71EYAR AA St JAAZ2vEIHRZE ZAI
}.
@ A
oD AATZ2utE T = %)X &7 E7](HPLC-UV photometric detector) =+ 3374 %
7](Fluorescence detector)E Ah-&3+c},
@ Aok g Al
@b 7.2.1.1 BHCE % 10%< £ oo} oy, AAIZrETYEZE o] 5/ AA 2
EFotETJH =8 wlE AMEStH, EEdde A ¢ 7tk (Carbendazim)-e #WEE &
o] =9 100 mg/kgl 2 3t}
OA A2 =4
W F=
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2, Az 2074 (mesh) ©]
= 1A BRI QlakE

mLE Ya)s d&7]dd ¥ar o] wEs 200
w233 & oA 9fo Aejo]lE 5458 1 cm FAE 22

oy
©

mLE ¥ o 2 <,

FAAA7 = ARG 4 R A2 IRES A FE7) 0 ¥ HE-E 100 mL
5 23 58 #Asg & A8 o] HEFo|stY oAFHpeta s FHLE ofAE A
02 FHqHr] £ WAkresidue)E AL AL K2 ofdof g 40C o]ste] 84
ANA ZHFste] &S EY ¥l E2 &4S B2l 1t 58 S92~ A
S 0IN 9425 mL 2 & &Fo® & A o] A A2 ZHZur]o] Xt o]
n-F4F 50 mLE ¥l 13 3] &80 4 & AAsto <& S| A4kE
< WYt &30 oA n-34F 50 mL%— %‘-1 llEer AlSHA é%oi A& 5 32 29
AA ALFE HEHdYg =35 20 2= pH=

g}, 0 mL

A2 72 &1tk o] °ﬂ%°WlEﬂ°l 50 m

o HotAE o] EFS &dte] 40T ©o|ste] 87t

A Bz 7)o 27 0.1 N g4k 25 mLE 911
©

T
EN
e
BN
ol
ok

ot
il
2
&>
rlo
H —101‘ —lo‘l

o

EE0] A2 F AT F& BYAA £FS 200 mLe] vlAe &tk o otAlH o]
ESE A 01N g4k 25 mLE ¥aL 919 2o] HEold & =35 ke viHel FA
1IN AU EF YO8 pHE 6-72 24T & ZHZ2W7E &0 oo odotA
Hlo]E 50 mLA o2 23] AstA| £50] A2 F odotAElc|ESS ko] 40T o]s)
o) F8Fol A Zdstel SviE Gl ZFFES UFE2E 2 mLol] %<l

o

293ket A2t 7ER A|(Sep-pak = ol9F 5 A i1 g)oﬂ o] =dde ¥
ZHE A FAAZ & HEE2HE 20 mLE {33t

Sl oobAHCIEQ : Do EFY 6 mLE &&3t] &=
Aststel &uiE 4ds] dEiH Y IFEe v 5o TR 0}04 AN &

e AAAZntEDH ) FHx
7h AP S A . x-Bondapak Cig =+ o]} 553 A
W) 23 1 A E 3-5 mm, Aol 25-50 cme] ZH| ] A
o o]l&% : 0.01IM <U4FEZ8-<8(0.01M KH,PO,2} 0.01M Na,HPO,E &3sle] pH 7.00.2
Z%)/ﬂﬂ‘%‘r%«l E@‘L’MO/GO v/Iv)
b HA=7194 AE7] o714 280 nm, FFug 315 nm, AL FHE7] UV 282
nm
oh) <5 : 1.0 mL/min
B AZFde A4
EFEEAS w52

= o 3
PhEAe] 7t so)d ol Ei WMAE Take] AYAS AT

il
©
o
o
AN
ol
oL
.&



@ A FIA

0.05 mg/kg

@ BHA=

7.2.1.1 BHCE 1054 #4R mEo

BN

7.2.1.1 BHCS 10F9 &4H] &t

(4) o) =3 U}=(Difenoconazole)

O A A

@

. i
S, A4 T4 AakE

AAE oHAE

29, TAHEEY 5 4 AgAh

B9

L“—Ii_a

2 FE3 T ZF294 FLEYA(Florisil cartridge)2 AAs 71A 2=

o
nfEIJgEE SA3
Q@ A
@ Z1AZZvEIHE ; A42 AZ7|(NPD) == B23 ¢ AZ7](FPD)
@ AloF 2 AlY

@) Lo : Z+

90000 @0

@

=57 <} L A

EFYY O =IZUEE ol E =49 100 mg/kge]l S A ghoh
EFEY  FFUAE oM B Fo HAEGS EE AT
2% A4hH 749 :SPES & o9 553 A

Z=28A 7FEg A (Florisil cartridge) : SPE§ T+ ©|9} 553 Z
ZIEpA o D ZE /s AN PR B 55

A FEHe] x|

=

= g
oA E 100 mLE o] 583 1&0
FES oM E 50 mLE Ao A H2 9o ool &3 th
A 7+tstoll oF 15 mLE w33t} o] 2 Chromosorb Z-g ol Wi 583F X3k & 34l
100 mLE &Z3te &FHE& 40Colste] F&FdA &ulE SH3 G I/E
S 4k 4 mLel Hel)
A A
Z=284 ZFEA(Florisil cartridge)oll 91 A& Fol FE2A712L TA oAl E : 34
(5:959 &Y 20 mLE f=3td HHT o]ojA opAlE 1 34K30 : 70)¢] &3+ 20
mLE &F3t 40C o3l FEFolA &uE 3] gl IFRrES oMHE o
Ao o AFEHo = ot

ORLES

@b

ZNAAZutETYxZe] S=HZHA

7h Z9  kAE 0.53 mm, Ze] 50 me EAM# f8 Aol ZAZErEIYZE 50%
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EgEF e =223y YA g Z(Trifluorpropyl methyl silicone)S 1.0 xme FAZ =
B3k 2 e o9t 55T A

W) AlRdE FAT 2 AE719 &5 :280C

o Zes :240C (@ wet -3 24ggh

2} Hb7]A|(carrier gas) ¥ ¥ A4 B AFS F-38] 2@

B H=Fde A4
EFEAE HE dABY FHsto ZIAAEvEIY Zo| 247 FU3oh dojxl A=
nfEIge] ZF go)3 Fo] e WS It AFAHES At

©@ A=ZFA
0.05 mg/kg

@ BARANH
ole] AN AT w AFZAFE o]u ZHZANME T8N Fo|=e HEE
A ZHretention time)¥} U X|sleoF ghu).

AFA
AN ELS z7ANA] HoJH AFAT 25 Fo|T=o|H == 3 o] FH 2 Ho
et g ekt

(5) °]91S-E}d(Iminoctadine)

O AEH J8H9

B ;
Sk A FA Qs

@ 444

=

FAEEY 5 4T A g

@ ZIA IR ETHZ : D40 AE7I(NPD)S AFR-3HT)

@ AoF B Al

e & . FFEFANEE

Y E:STHFT ET ol 558 =

©@ A7t ZHIAZnEDHZ L

@ F=A3 Ak :1,1,1,555-hexafluoro-2,4-pentadion
(anhydrous trifluoroacetate)

Z1EFA €F ¢ dakTtoly Y(guanidine hydrochloride) & &+

Y oW SEHY RFFS WS 5o 50 mg/kgo 2 XA st RFANOE A}

%e,
-
-
(m
Ac)
i
e
to
ll
P
>
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AA 10 g2 5 g9 d4rgold(guanidine hydrochloride)S @1 #3233 &
40 g, Ax4E 10 g, A E=dLe 5 go dFets HAS AE3] 2o}
&713 2N FAEVEF 9 vghs 100 mLE Y1 I8V E 3 =
FoA A3t FFES oA ERZw )0 &7]aL o] 2 N FASIGESF 9 we
mLE ¥l 9 2o HEolste] oS g H"“’é‘“ﬂﬂoﬂ 713 & 150 mL %
2XE 100 mLE €3 AE7|2 HEZ AEsted AX3 & F2=2 =
ol BA FEEZE 100 mLE WAL 919 o] 23] HEC|T F FEEZE
—J1—7]%- Sontg &gt 2o} oo 0.1 N 34+ 50 mLE €o] 431 40C o] 35}
FoA SuE e ESE B4 e &It A FENtgESA~aE
150 mL ¥ S223% & 100 mLE AN o] A& 0“8 F ol Zu) 7] o] A 1%7 =

& =
B2 £50 A1 YA & BYST B3 500 mLe Eetade &
0

Hd
ulm
of\i
o
a
offr L M

M o Mg to off

<]

;1
o

50C olake] & FolA 2} HEate] o 10 mLE %%—%}Oﬂ 50 mLe| 52
20l 713 919) FehaIE AFe] B2 Mo] 50 mLe FubeEetsadel A o
£ 50Celste] #8 FolA et $Eske] o 05 ML AR $FT o] $EAo| o
Ashetas] WAl AAE WA EHBVFLUES D FEE AT

W F=A 3}
99 o] ZajvitE
4 pentadion 0.5 mLE ¥
24t ¥ 5% ST AYEFEC

o
713 FowgEsaAs 9l
o

zqm
*

k

o

=)
=
melm_o
QLN
& B
ot
u
2
(@2]

L %1, 1,1, 5,5, 5-hexafluoro-2,
HAL 90C ol A 4AZF A8l ar i

4101 100 mLe] &4 Z2w7]o &
! Bz 7)o A S5EXF XGT|ANA &
o =35 oA A4 20 mLE Eal 99 o] HEol

£
fru
rlot
mln =

o

3

o

i R
>§ e =

==

2 K
HE rfot
2 g

i

_ﬁ
[‘-?ﬁ o =
3
—
H’U

E
A 25C oA 6AIE WARE £ o] Bfo] & 10 mL B 5% BAFLAUEFEY 5

mLE AHgstel EABMIIe) &7 ABIIAA 58 EF e F gAste] 9

S Lelstn B3el oA 4 20 mLE ¥a Sisk o] ¥ F ANFS wol

NGRS ASAE A3 100 mLe] FRASEALILA W, A4 ol F
FolA A4St BE3te] gulE 98 Felmen AFES oPobyEo]

2 26 95)9] E 10 mLo] Sl

£ 15 mme] ZE o] ololAHolE QL k5 : 95)9] EFNE AgEte] Hev)

Y FFFPGEEF 5 g AR FHL £E FEFMYEEFIAA FE5H

a9 fr=Aske ﬂ‘?ﬂ(oﬂﬁovﬂﬂl 1E 2 A5 : 95)9 gﬂ 10 mL)° wo1

3] E g

mLE Wi o] §29 80 mLE %o} 40C o] 5te] =850l A ﬂu 0%—6}04 %Uﬂ
5 g3 deineEln ARES Hatd B dFFoz stod AFPLAoR Fhr)

©® N@=Z

@ NAaRvtEIgze Az
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7p 24 : DB-17 (5 mx0.53 mmx1.0 xmd) == o]¢} 53 A

W) Hk7)Al(carrier gas) 2 % : A4, 5.0 mL/E

) ZHeBLex 1 100C AN HAE FH3t 183
A L2 AEAA 108 ol fA g

) FAUH 1 250C

) AZE7] &% :280C

2%k 3 30C/E2] vl&=Z 280C 7}

Jo

0.05 mg/kg
@ B
Al 2w Aol AZREIHYS Jolas o SHEAMNANE EFEY vjo]A2
HEE AR dA)Eke] o gt
® HAFAF
AEAFH F2E 204 Lol AdAF e Yl vlo]lAzoly T oA AR
w2l g
(6) ™ &-4t] R (Metam-sodium)
DO AdH ALHY
2k A TAF oA
@ 444
A& EDTA(ethylene diamine tetraacetic acid) $#&8§H o2 FE3 & HHE 3|51 7]
AFZrEJYgEZE A3}

5 20

Q@ A

b NAAZETYHEZ : DA< AZE7I(NPD)S AF&-3Ho)

@ Aok A

b & . FFFF AL == ol9t T3 A

O ZFYY  fE-20% TFEFS vEL] =9 100 mgkge = dht).

@ T8N F2ANS YA L Hslo] nf. AP LA ZA o we} AL to|AxE

3 ol §] 2(diisopropy! fluorophosphate)2 AA g =2 A5t AME3HTh
FEA| A ek v " B 2 wolA H o] E(methylbromoacetate)= &5 = 0|9} F%53+ A
@ ZJEpA|oF 2t /-FF NFE = EF
© ANF&Ae =A
@ iz
AAE ZA BAY B & 48 40 g A4 10 g, AdsFHLe 5 g8 &£7]9
A 3] 2o} pH 6.920 EDTA(ethylene diamine tetraacetic acid) $+5&<4 170 mLo} W
B 2 »olA| g o] E(methylbromoacetate) 1 mLE FH7}sle] 203 1402 #2381
oA A7} Z2H e FeZ = ZAeE oA Agnh oS 500 mL BlA A4 A
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k7)ol A 587 wakgk o2 2 M G4 £ 02 pH 47} H =8 - AL 908
H AHHAIZIT o]lE EAZur]e A T o] 43z & 3 of 5] 2(diisopropyl
fluorophosphate) 100 mLE %L

AsHA 50 42 F BAst Hol|AzZ2HoHE
(diisopropyl fluorophosphate)a< # 3ttt ©HAl &30 tlo]iz 23 o B 2(diisopropyl
fluorophosphate) 100 mLE P11 99} o] 23] HZoldte] £9] to]AZ2FoH =
(diisopropyl fluorophosphate)s-ll &%t thg FFFAUEFOZ %} At o 7]l 5%
NeAZEF FFolAE 1 mLE 9ol 40T o]3te] FEFolA sty SujE EH
2] a1 to]Ax & of H 2(diisopropyl fluorophosphate)® o] dAHFO=E 3 & A P&
Ggoz P},
©® APz
e ZIA AzmrtEYg e S =
7h Z9 : DB-17 712888 ZH(30 mx0.25 mm ID) E+= o]¢F 53 A
W) =47 A|(carrier gas) 2 3 A4, 1.0 mL/E
) ZHPEL2E 1 80C A AAE FYstaL 287 FAF F 10T/ v&= 280C 7t
A E5E sAA 102 ol AT
2h) FYF :280C

lﬂ

= %Eﬂéi LAF Fsto] A2 rtEIY Lo A2 FUFT Aol A
2UtEIREe] ZF Jola o] e WAE Tt AR
@ AFDA
0.05 mg/kg

@ BN

9 Ao m Aojx mBUETHA Fo|3E oL EZAHZAAE TZLW 3o 79

FE AR Ak of Bt

® AFAIY

AN G 2 24 Qolxl AP Al o8 dolAxely T ol AAA Yol wf

2 @

)

tlo
i)
oX
e
)

AR R 71+ (2016 12€9 71 A °FA)

A U4k KP 4 KP

(1) vl = e (minoctadine) | (1) oJw]=etdminoctadine) | o)y w gy Ellr%unoctadjne)

2
= 53X A o] E[Glufosinate(a

mmonium)]
(12) 4= MODD (12) I EDDT) (12) O EDDT)
(26) R €10 )
O3 = = Z=(Difenoconazole) | 17 J—E’_Ur*é—(g)lfenoconazole o= J_E’_Ur*é—é])mfenoconazol
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(38) ==t (Metalaxyl)

(38) wl&=hA(Metalaxyl)

(38) wl &4 (Metalaxyl)

(50) W=+ (Benalaxyl)

(50) w|}=h2 (Benalaxyl)

(55) F-2Z =23 7 (Buprofezin)
(58) H] ol x] A|(BHO) (58) H] | %] A|(BHC) (58) H] ol 2] A[(BHO)
(61D vl E H(Bifenthrin) (6D ®]3 Ed(Bifenthrin)
(63) A& A € (Sethoxydim) (63) A& A H(Sethoxydim)
(66) (66) (66)
Ato]l 3 W] E=-(Cypermethrin) | Alo] 3 W] E=(Cypermethrin) | Ale] 3 o] E &1 (Cypermethrin)
(67)

(67) Ato] =5 E H(Cyfluthrin)

(67) Ako] &5 E™(Cyfluthrin)

Abo] &5 E H(Cyfluthrin)

(68)
A}o] & 2 E g (Cyhalothrin)

(71) o}v) Eg}=(Amitraz)

(76) 4=y & (76) =g & (76) =g 9
=g (Aldrin & Dieldrin) | =& (Aldrin & Dleldrln) tja = 2 (Aldrin & Dieldrin)
(79) (79) (79)

51| F Z 2~ 7}o] Z[Aluminiu
m Phosphide(Hydrogen

7] 5 E 2~ 7ho] =[Aluminiu
m Phosphide(Hydrogen

o

0] F X 2~ 9ko] =[Alumini
um Phosphide(Hydrogen

phosphide)] phosphide)] phosphide)]
(9D == (Endrin) (9D == (Endrin) (9D == (Endrin)
(10D

o] H] E‘r%izg Z(Imidaclopri

(110) 7}5AF3E 2~(Cadusafos)

(110) 7F5AF2E 2~(Cadusafos)

(110) 7} AL 2~(Cadusafos)

(112) 7}9lc}# (Carbendazim)

(112) 7}9lc}& (Carbendazim)

(112
7}l t} A (Carbendazim)

(114) 7} 2 FH(Carbofuran)

(114) 7} 2 FH(Carbofuran)

(114) Z}E ¥ Carbofuran)

(118) 74 ¥H(Captan)

(118) 74 ¥H(Captan)

(120) A EA(Quintozene)

(120) A E=A4(Quintozene)

(120) A EA(Quintozene)

(121) Zd¥ E4(Clethodim)

(121) Zd¥ E4(Clethodim)

(121) Zd# E 9 (Clethodim)

(125)

(125) (125) |
22 zg=d(Chiorothaloni) | #2292 (Chlorothaloni) | &%= ¥ = {Chlorothaloni
(133) (133)

B 2 s 1}=(Tebuconazole)

H] 2 52 1}=(Tebuconazole)

(135) Bl ¥ ~(Terbufos)

(135) B X3 ~(Terbufos)

(138)
(138) (138) ==
£YEFoh =(Tolylfluanid) | £8% Tl E(Tolylfluaniay | = =& T °FH=(Tolylfluanid
(139) (139) (139)
EF 2 2~ E(Tolclofos-met | &2 X 2~W EY(Tolclofos-me | & & 3% 21 "Y(Tolclofos-m
hyl) thyl) ethyl)
(149)
E 2] & 31| Z(Triflumizole)
(180) =54 2}=(Flusilazole)
(186)
x 2 F 2 2} Z(Prochloraz)
(188) (188)
2 2 9} 27} B (Propamocarb) | X232 7}H (Propamocarb)
(200) (200)

3 A} 51 < (Hexaconazole)

8 Al s -Z(Hexaconazole)
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(206)
£ 2 2 91} 1] 2(Chlorfenapyr)

o @1 HrEre (T%%]%)imethomor
v E X 2 = (Dimethomorph) | T W E X 2 3 (Dimethomorph) T p
(220)

(220)
] oll E31 7} B (Diethofencarb)

(220)
] o] £3l 7} B.(Diethofencarb)

=R E%?}E()Diethofencarb

(221) ™ E]o}+=(Dithianon)

(224) Apol & A (Cymoxanil) | (224) Abe] = Ad(Cymoxanil) Apo) = /\}(.‘i_z(a/moxanﬂ)
(225) (225) (225)

Abo] i 2t d(Cyprodinil)

Ao] i 2t J(Cyprodinil)

Abo] 2= 2 t) d(Cyprodinil)

(227) (227)
ol M E}v] iZ 2] =(Acetamiprid) | oFAE}v] 22 2] =(Acetamiprid)
228) ~ (228) . = (228) _
o} 2= ] 2 & 2 1(Azoxystrobin) O} A iéi‘i)‘l(Azoxystrobm OFZA i.E_EnE;l(Azoxystrobl
(230) (230) (230)
A %A w " (Kresoxim-meth | =& <4 vl € (Kresoxim-meth | =2 <4 w] & (Kresoxim-met
yD yD) hyl)
= (233) (233)
(233) M Ape] 7F E(Pencycuron) ) Alo] 52 (Pencycuron) # Alo] 512 (Pencycuron)
(235) (235)
X 2~ E]o}A| o] E(Fosthiazate) | 3 2~¥]o}A]| o] E(Fosthiazate)
(238) (238) (238)

= 2] L4 < (Fludioxonil)

Z 2] L4 Y (Fludioxonil)

= 2] L4 Y (Fludioxonil)

(239) &EF o} X F(Fluazinam)

(239) ZF oA F(Fluazinam)

(249) ol v} €l
Hl % of] o] E(Emamectin

(249) v €l
"l % o] o] E(Emamectin

benzoate) benzoate)
(255) I}H-A=(Famoxadone) | (255) ¥}&Al=(Famoxadone)
(257) (257) (257)
=54 1Jr5(1;1uqumconazole 59 ib}%(ljluquinconazol =574 Qil(ljluqumconazo
e e
(259) (259) (259)
v 2] vl el d (Pyrimethanil) ] 2] vl Ebd (Pyrimethanil) v 2] v el d (Pyrimethanil)
(286)
o] E g ] o} Z(Etridiazole)
(299) (299 . (299) .
E] = 2 2pn}o| = (Thifluzamide) | & =7l L):_(Thlfluzamlde E] & FAtwto] 6;_):_(Th1fluzam1d
(30D (30D (301
3 &) Alr) & (Fenhexamid) 3l 3 Alv] = (Fenhexamid) = &) Al 1) & (Fenhexamid)
(302)
Z AN 9 - r] 7 (Fosetyl-alu
minium)
(309) &F=<F< (Flutolanil) (309) =F &< (Flutolanil) | (309) &5 &z (Flutolani)
(321 (321)
] & | F 2 (Dinotefuran) ] = ©| 7 & (Dinotefuran)
(323) ®.2~Z+g] =(Boscalid)
(325) (325) (325)

Apo] o} z 3} m] = (Cyazofamid)

AFo] o} z 3} m] = (Cyazofamid)

AFo] o}z 1} v] =(Cyazofamid
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(332)
£ 2 E] o}y d(Clothianidin)

qr) Z 2 5} v) Ed)(Mandipropami

oo 3z 2 3} v %)(Mandipropam
i

(333) (333) (333)
B 53] & 3£ ~(Tebupirimfos) | H 3] ¥ 3 2(Tebupirimfos) | H| &3] H 3 2(Tebupirimfos)
(335 (335) (335)
EFZ2ZA2E ZH(Trifloxys | E8] &2 A 2E ZH(Trifloxys | E& Z 2 A 2E 2 9(Triflox
trobin) trobin) ystrobin)
(337)
E] o} ] & 2HThiamethoxam)
(338) (338)
g o} & 2 3 2] =(Thiacloprid) | EJe}& =23 2] =(Thiacloprid)
(345)
3 g} & 2 2 E 2 W (Pyraclostro
bin)
(352)
W] 5 A 7 .= 2}o] E(Methoxyfe
nozide)
(353)
v E 57 1}Z(Metconazole)
(356) ol e} E-4HEthaboxam)
(357) (357) (357)
] E] @ 711} o] E(Dithiocarba | T E] 7}8}H| o] E(Dithiocarb | T ] 7}8}H| o] E(Dithiocar
mates) amates) bamates)
(358) (358)
o] = 2vkg] 7} H(Iprovalicarb) | o] = 2] 7} H(Iprovalicarb)
(361) HIZFEW(Tefluthrin) | (361) HZFEd(Tefluthrin) | (361) H = 2 (Tefluthrin)
(390) (390)
A ZUZ(Simeconazole) A 2 UZ(Simeconazole)
(391 (39D

(395) (395)

EFL IL]"‘*FJ'O;_(FIUOpICOhd EF2 :4*?,}0] = (Fluopicolid
RICCR) (403)

W e} & F 1) E(Metaflumizone) | ™ EFEF 7] =(Metaflumizone)

(408) -3 E #H(Spinetoram) | (408) =¥ )] E&(Spinetoram)
(409)

(409) o}w) A B 2 (Amisulbrom)

o}m] A B E(Amisulbrom)

(420) FAHLindane, y-BHC)

(420) FHLindane, y-BHC)

(420) "HLindane,
y -BHO)

(423)

(423) . . .

515 2] 222 241 (Picoxystrobin) | 1= iEi‘?)l(Plcoxystrobm
(426) (426)

olv] & Egld(Ametoctradin) | o}H & E 2t (Ametoctradin)
(430) (430)
A Z A= 2 2 (Sulfoxaflor) A Z A= 2 2 (Sulfoxaflor)
(437) = A8
=z = b3 =

%5439 A E(Fluxapyroxad) | = T 54 S(Fluxapyroxad

(441) (441)
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| g7} B (Pyribencarb) | 3 g W7} B (Pyribencarb) |

4. A4 =& A7 B2 Tle

A G Qo] Fa] golA FReA 1B elok & A F Shbrt QAo S epolch
B ATNAE FNAY A TFL PR Qake] FAmAe| = FFo] A A7 20
Fh7kel Wk Utke A Selstgith B3 AU A5 FHANE SAH g, 1

718 A7 o}F weke woltk,

7 Qd wel % Qo] AAmAol= AA W

obel 1Y e 1dzke] Welo] AAlAol= MBS HolE], ABF 25% (A=) =9
% AAEAOS BFe o, 52U 109 BAA % WA= FaFol HrjA7} o
1,3 9] el BRI Rn gl Woldth ER 1 2713te] el Qe 3
o=, BF 73% (A2AP) =] F AAmA|E FFE Bol ], U9 Ygo] FHI
A7S Q] el FREE A7lel & AAlwmAolse] ol AN He & & AN

li‘

o

<IH 3-16> A% A4k FE(ehet o) & A Aol = W3}

003
in

001 —_—a

10/1 A \ | / 40

-0.04 &4 E3 0.02 4001 ] 001 a0z g 003 D04

J
—
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01000

0.0800
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| o8& o X oy R
g o W oo N B RO
a2 2 \ : G w WE ™
ERAREE L Py oz BEG
o A B Ty o WS w
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had 1,9715Hd o2 6l <14 AuiHd 50%(1,064ha)e] 74 gHl 2,079 5] A7+ E 37}

o] o
MAH=

O EA o] &EL Axste] s7F &5 St 7192 <+ U+

2. QA AMAR
AR FYRLAEL 2016, 20159 2 AR
O Ax¥ AiHF
e 7 7 kAl wAeHATE) | s}
T wWAGe | Aew® | 94 | aeg | \" | ade | 25
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¥ THsE D AFAY 7B ARG A Y sabE A BeEDol =7kt AW
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T = I
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oL AR kAl skl Sl

2. T QAT A8 54 =AR 2
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3. U4 8 2 JHE 83
O 4% 4%
Al 1] Al FA B (A 2L3E) Al <k A vl
LSA=S H| 31
™ A (ha) () ™ b ™ 7] A2
10 19,010 26,944 9,742 18,271 9,268 8,673
12 16,174 26,097 6,570 13,828 12,229 | 23,795
14 14,652 20,978 6,243 10,143 8,409 10,835
15 14,213 21,043 6,364 9,351 7,849 11,692
(3,204) (1,416) (1,788)
3 (OdE A 83
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10 12 14 15
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gl & FAE=E AT VtEF B - 54 - A A0 AR ¥e F UES
FARY Ao sAe vElE ddHA & FF7IE2 28" AP 100C 6710 &, 284=
F) = AAZEG0760CoNA A £/ FF 14% olsht HESE dx) —» HAAF - ZAHE
2 ZAAES]: 600g, 300g, 150g, 75g) — =il

Ak %—/‘L%‘:h 719 w2t 29, HCARE 407 449 30+,

LN LY %‘
20), THEAIZE 20+ g 208, 4 1AZE 408, 5 208), AH(dd 20%

2}
)
A AR, $7 A Az
l:,_
o]
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202), 4= % 98-100C 4 %=, #%—71 or= 3kg/eii , &4E 1.5 kg/eio] 29
o AY, w3, B4 o8 ygxd AR T

@ FHAF 2R AA olHE AL Baln L FHOL &1, Az Fro
2RE B oYiy @ e 5o TR, 26, Ael Az AFstE
2 bg A BUEY YREOR TRV, DL A F EATNER Bie] F
) =A%

@ B34 - A
wet oje)(27 6m
@) 71ek AFHF
- AEFY  EFENS JhEE 28R A

3

K
o
N

AR BIELE N AR EE AANTGoR 942 A
- BAEFY  BTEY 2 AFTUNL Y] So R A R0 wet F

A "=4F 2mesh 3 10mesh A Yol G= A ] 90% o]’d<l A, MAE=%4F10mesh
Z3 20mesh A Lol = A 90% )40 A, I ef=4k 20mesh 53 120mesh = ¢
of W& Aol 90% o]l A
6. EfS4te] A=y
1D HSEA - Ay A8 - AFsY Z7EE FE o (3504 tE ey R A
A) = FEAHYFAA A EZ 93(75-95C)x — Ax — FA7|F HEEE I -
A - HAAAE, 59 15, 25, 59 ) - AT - T SF[CET 9ol F3571=
AR A ATE AD).
) H=v4F T - S84 o] AxstH

2 cHFEdosre B deE 2 2
2o 58 AANEN ARRES A

L

)

L= A /\XIH A=

2 Aakatd™ 3 /\183%74011 ofsl thFdt A4t AFe TR/ (A
gl BRF 71Ee Astal e, aFUF daaA e Adels

FAAAN N2t 2HEE, 1EIF QdaA A D Ais RS

NMZE ZF2 J|Fo

Bl AF
s T Hy

&5 A]
Aoz &

=

X o

ofN

2t nF:d A
A

12} 4] EAEZSS] FQAD
D 29 ARF

=4 71E9 23

5 &

F N'
o]o{r

d AmrleA R, 2014
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A 715
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A
aF AFS F7HEE AF] TR wet IRty F =2 BA4F, 0%

o~ =
T =
AE mE ojorgos wRE St

Welge obFoR BRHC JEEFHS ok du, HFFEL HFOE BF
Hol HANEESE 3o} Bk,

() &
oJekTow =29 2% A
‘AFHAZ GMPAA B &
2o AHAEL HEFOR BRG] AQ BH/BY 4B

)_:[L
FEotc d Ae] Ao

@ =9 A7 F4E 71€ AH

99 ASE Qe HE J1ES HE ARHROR AAmAlE FEA FH7ES

.‘_,

sl ) (USP)Oﬂ ofAJo}  <lxH(Asian ginseng: Panax ginseng CA. Meyenz} v]=4}
(American ginseng: Panax quinquefolius L)9 AxT¥ I w54 AE #471E 5
AA =l AT ol 74 ZIES B9 A4 x4 FEAEQ] A Ael=E F42 A
E AR =2 A Aol E(ginsenoside) T/ AHH FFS VFoE AL o O
y&E B vk AxTe IA A= Rgy, Re, Rby, Rby, Rc, Rd &2 ?}71]7]—
4.0%, 1 &Y 10%ET 72 2ojx= ¢k HA A Ao

ofAlo} QIate] HAETE A A= Rbi2 0.1%, FAEAFOE Rgie 0.2%XHth ZHow

L«

N

orem, ¢lal H=9e A =Ato]l= Rgy, Re, Rby, Rc, Rby, Rd9] A7} 3.0% Rt} 2 o)A
= ¢ HES FASA Ao

=T EU oM = e dat(ee] A Atol= Rbidt XA Abol = Rgi o] (A
S HAT 04% oo =2 A3t 9

THAAE 692 1834 FAGF FHEEFLE 3T IAAtel= Rb;, Rgi, Re
o] & FATE 0.65% KT Hojxe= ¢ He AoE #A ;}1 AT

BE §AhEo] AR FAlA &HITE Yk wAE A

al 2%01, ol EH%?‘& A At

T A o= HFRA hF LvlAe] B 1z 3
o] Ar) ewE I gtk obed AAF FABel P AF FANFL A% wEs
b AEHD Qor, oF AsME drse] FAEEs AAH ook & Aol

AFL WelB AEIE ABEA Mootk T DR RAGE, A, AT Sl o
SAE AEd JEFF Aol7h W 2 o FeAL Uk A4 A TGl we}
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2. AR7} QAEA IAZARIE &FF AP
ofd] 7HA =2 4 WS Fastal, Ads ofde) E4Me ¥ Blad 23 3bdsta gty
A =2 Aol =] £4 Wy o] B asita AEe W oldll, 93 ARFE
AER &, @A) 50mg o 1A A87HA] 3AZE ojgjell F 12F o)de] WA|Ate] =5 UHPLCE
A AZE A2 F4E e ZEsioith
FF, BE AREY it AR 242 ol AEE el E85te] WAH AT

7k AAEAL|E 9 AlRE A7 AR E

/& #eY, d, i R FEE

1. A4 0.05g A% § &ds

2. 80% #W¥reS 10 mL M7}

3. 23 A¥ (135 kHz, 2 h, 40 min)

4. 94 ¥ (2,000 rpm, 15 min) ¥ A= 8mL 2
5. A% (Cenvac — #43% 7% — vacuum decicator)
6. AxEd HF 1 mL &N HEF weE 37}

7. 0.2 pm A% F A IZeETH IR wheh Al F

1. HPLC &4 =4

7171 5 4E Thermo UHPLC 3000, Phenomenex Kinetex 1.7um C18 (100<2.1mm)
Eluent A. H,O + 0.001% HsPO,: B. CH3CN + 0.001% H3PO4
Flow rate: 0.6 mL/min.
Wavelength 203nm
Column temp.: 40 C
Injection vol. 2 uL
Eluent % T EluentA E— Fluent 8 Flow rate (ml/min)

=00

Gradient

th FAxzAolE EEE (1239 Z=2vtEDH 2 HAFFA
A tolHE A7) SfeiA REEL] AFFAAE Ao, BF Sppm oWl FE7bA] AE
A e EAAAE A8
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<I¥ 3-18> XA|:=Ato]=e] HPLC A=Al

it fhrea [mAU*min] 250 frea [mAU*miIn] 250 frrea [maAU*min]
1.00 1.00 H 1.00
) Rg1 ] Re _ Rf
000 77T T 000 77V T 000 ST T
1] 25 50 75 120 0 25 50 75 120 0 25 50 75 120
250 Jarea [mAU*min] 250 Prea [mAU*min] 250 Jrea [mALU*min]
1.00 A 1.00 o 1.00 o
Rh1208 ] Rg2 ] Rh120R
UL B ) P ) L T A LR A 5 P ) 22 T A LI [ [P
U} 25 50 75 120 0 25 50 75 120 0 25 50 75 120
i frea [mAU*min] 250 frea [mALFmiIn] 250 frea [mAU*min]
1.00 A 1.00 H 1.00 4
Rb1 1 Rc Rb2
0.00 T T T T 0.00 T — T T 0.00 T T T R
i 25 50 75 120 ] 25 50 75 120 i] 25 50 75 120
250 Jrea [mALU*min] Eeoh frea [mAl*min] el frea [mAU*ming
1.00 H 00 — .00 —H
Rd . Rg3 208 1 Rg3 20R
0.00 LA o e b.0o o L B LR .00 e
g 25 50 75 120 0 25 50 75 120 0 25 50 75 120

z}.

AMEAE FAcAo|E T Hla A3}

T A Ao E VRIS A2 FYE IAAe|E BARPEo R 24 ‘6‘}03'?} a9 3-17a%l A
o] 12709] A Atel=rF nF IZ2utE T Ao EEEon, 30& o]uUj9] retention time

< 7 AEEHAS A GuiFEEEREH AAE dRAlE 1%‘ 3-17bell A H=o],

ginsenoside Re, ginsenoside Rh;, ginsenoside Re, ginsenoside Rg; 5°] ThdFoz HAEE UL

r{u:

A g FE99 79 gnsenoside Rgl, ginsenoside Re, ginsenoide Rbl, ginsenoside Rc,
ginsenoside