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(Quantitative Relations Between CO;, CHs Gas Emissions in Soil and
Microbial Populations by Organic Matter Treatment)
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oj2kstEkA (COy), "' (CHy) ¥ oMistd A (NO) & FgoA HAEE T8 238k &
s, 1 5 wek ofikstE e A eold Fago] =ob A7 oliksiebAo] 25u), 310w Hale
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B2 =43, Wgke] A9, Gas Chromatography FID detector & o]-&3}e] 43] =#3}c},
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(Vulnerability Assessment of an Livestock Farms According to Abnormal Climate)
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(Decomposition Rate, Nutrient Supply, and Greenhouse Gas Emission as
Influenced by Properties of Various Organic Soil Amendments)
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(Development and Validation of an Analytical Method for Flutianil
Residues Determination on Agricultural Commodities by GC-ECD)
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Flutianil-> thiazolidineZ o] &3l= AAAIZMA 115, Qo] 7kA|, 1t Fo] 3A/IFHd i8] =
< BAEHE YehlE, SAAAIE 9 RAIE AT AFdd dis] ko] =k A=Al WellA
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I dEL 2009d, =W olA= 2013 flutianil AFR 52| AlIA LS oM Codex(Codex Alimentarius
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(Development and Validation of an Analytical Method for Fungicide
Fenpyrazamine Determination in Agricultural Products by HPLC-UVD)
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N

Fenpyrazamine2 94X Sumitomo Chemicalol|X] 7093t pyrazoleA] 2HtA|2 ZHeEol w27 3
Fate] Fgole] woldd dAMA AS JAIshe 2Tt R AFEs ArAg-S yEbdt )
27 o AdFFo|y, AUFYY Fof WA a3 o|n, T3 IHFEel 1xe HAAd
v SAAESAHSR Qs g A7A| vkt Zmo] Abgo]l Jhseith ml=m SHER S A (US
Environmental Protection Agency)olAX= 2013\dol| v]= AW 25|, AtA|, 2 A9 (Federal
Insecticide, Fungicide, and Rodenticide Act, FIFRA)ol| w2} o}lE =9} 3 Fof fenpyrazamine2]
AFE-S F7F8EAL 0.02 ppm (o}EE=9} T 2EFX]Q), 0.7 ppm (214D, 2.0 ppm (Y3), 5.0 ppm
GHE71R dr) 59 JRILIVIES HAASATHT8 Fed. Reg. 14,461 (3/6/13)). = elx+=
20139l Bzok(2.0 mg/kg), E=(5.0 mg/kg) ¥ 7T=(2.0 mg/kg)oll 7387 Ao Fx
¢l AtEeke g, oo wel 2 AFoM e I AL 9 IS FdEE gt sbE AR

& 4 3= fenpyrazamineo] tigh bHAAS R3] S8 AR A&t A AL
° =
[¢)

= B T AEHS Fslgit}l. Fenpyrazaminee F7]%ko] 2.89 x 107 Pa25C)Z 3
Wdo] gt Faf FRAFAA pyrazole T27F Qlo] kS S 54 AL Q7] wiE

o] HPLC-UVDE EA47|7|2 Adstgor, 243 nmoA HYFEEE Yelo] Aoz AMds)
St F=E=ule 229 S FEE 8-S 18] acetonitrile2 A3} M| n-octanol/water
LHl AR (logPow, 25C)7F 3.529] &3t vl=/d9] E8|3tehd SAES aeste] - Ful wA o
Al dichloromethane®} &2 B2 SAHETES A ASGL, FAGA oA += silica cartridgeE ©]
23} hexane/acetone(95/5, v/v) 10 mLE 7}EZAE AH|&3F t}S hexane/acetone(85/15, v/v)
10 mL2 &3 FAS w oheFgk viER: M EFERE fenpyrazamines BIHZH o2 AT
F AT FHE AJgHos BEpol ¥ 7S AR AHEETE 0.05, 0.5, 5.0 mg/kgl 2

i =
77} serEel B5g Ad

= A A3 BeE H97180.5~102.7%0]J L, A A7 10% W
o2 AgHel HEAAL elstdon, LCMSE B8 AT A4S FATFoEN AlFR ] Al

A webd B el AuE AMe sagel Rk
24317 1% B4 AWEOR BEY 5 U Aoz puEh

FH|0{ : Fenpyrazamine, ¥2}Z4] AtA|, HPLC-UVD, LC-MS
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Development of Analytical Method for 14 Organochlorine Pesticides in

Dilution Water UsingGas Chromatography-Mass Spectrometry
(GC/MSE O|8St Al & R7ZIGLAIsde A 1Y)

Sung-Gil Choi"" - Jong-Hwan Kim - Ji-Young An * Jong-Su Seo
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Analytical & Environmental Chemistry Center,

Gyeongnam Department of Environmental Toxicology and Chemistry,

Korea Institute of Toxicology, Jinju 660-844, Korea
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This study was conducted to develop the analytical method of 14 organochlorine pesticides
(Aldrin, Dieldrin, Endrin, g-chlordane, a-chlordane, p,p’-DDT, o,p’-DDT, p,p’-DDE, p,p’-DDD,
Heptachlor, Heptachlor isomer-A, Heptachlor isomer-B, Mirex, Hexachlorobenzene)by GC/MS in
dilution water applied tobioconcentration test.Pyrene-d10 was used as internal standard.From
the full scan spectra of total ion chromatography (TIC), precursor ions of each 14 organochlorine
pesticides were selected as Aldrin (m/z 263), Dieldrin (m/z 263), Endrin (m/z 263), g-chlordane
(m/z 375), a-chlordane (m/z 375), p,p’-DDT (m/z 235), o,p’-DDT (m/z 235), p,p’-DDE (m/z
246), p,p’-DDD (m/z 235), Heptachlor (m/z 100), Heptachlor isomer-A (183), Heptachlor
isomer-B (m/z 353), Mirex (m/z 272), Hexachlorobenzene (m/z 284). In recovery or linearity
test, the 14 organochlorine pesticides and internal standard were added to 500 mL of water
(HPLC grade) to be 0.01~0.5 ng/mL and 20ng/mL, respectively and extracted with 50 mL of
dichloromethane. The extraction process was performed with three repetition. The organic
layer combined through the sodium sulfate was evaporated under reduced pressure just to
dryness, The residue was dissolved with 5 mL of acetone and aliquot (1 UL) wasanalyzed with
GC/MS-selected ion monitoring (SIM). The allcalibration curves showed the good linearity
(0.99) in the range of 1,0~50.0 ng/mL., This method showed MLOQs (Method limit of
quantitations)of 0.05 ng/mL for 14 organochlorine pesticides. This method could be used as a

determination of 14 organochlorine pesticides in dilution water to conduct thebioconcentration test.

Key words : Organochlorine Pesticides, GC/MS, MLOQs
Corresponding author : E-mail, sgil@kitox.re kr
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Glutathion S-Transferase Dependent Biotransfomation of the Fungicide
Tolclofos-Methyl
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School of Applied Biosciences, Kyungpook National University, Daegu 702-701, Korea
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Tolclofos-methyl(TM) is a fungicide of thiophosphate group which is widely used to control
of soil born diseases and damping-off. However, its excessive usages are lead to the
accumulation of this compound on soil and crops. The major TM metabolic pathways are
oxidative desulfuration of TM to oxone and related derivatives, oxidation of the 4-methyl group
to alcohols and acids, cleavage of P-O-aryl and P-O-methyl linkages and conjugation of the
resultant acid with glycine, Glutathione S-transferases(GSTs) are the enzymes that detoxify
natural and exogenous toxic compounds by conjugation with glutathione(GSH). The objective
of this study was to know the fate of TM in crops through the GST dependant biotransformation
for detoxification. First of all, We liked to present the possibility for conjugation between TM
and GSH by GST in extracts of pig liver in vitro, We verified our result by specific GST
activity assay using dinitrochlorobenzene and found that enzyme activity of pig liver extract is
the highest among several sample such as crops. Recoveries for TM analysis at two fortification
levels of 1,0 and 5.0 mg/kg were 93.1 £ 1.8% and 96.8 = 4 7%, respectively, Removal ratio
of TM were 15,6~28,5% in buffer with extract of pig liver for 2day, at 30C. The results
suggested that the GST isolated from pig liver might have a role in the protection mechanism

against toxic materials such as a TM.,

Key words : Thiophosphate, Toclofos-methyl, Glutathion Stransferase, Glutathione, Pig liver
Corresponding author : E-mail, jekim@knu.ac. kr; Tel, 82-53-950-5720 Fax 82-53-953-7233
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High-Performance Liquid Chromatographic Determination of Azocyclotin
and Cyhexatin in Angelica gigas
(2ds dF=0tE2Hu|S of8st P S Azocyclotin U Cyhexatin 2H7E4H)

Beom Seok Cho" « Young Deuk Lee” - Rack Seon Seong? * Jae Jun Lee”
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"Division of Life and Environmental Science, Daegu University, Gyeongsan 712-714, Korea

?Herbal Medicine Research Division, NIFDS, Osong 363-951, Korea
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A High-performance liquid chromatographic (HPLC) method to determine residues of
azocyclotin and cyhexatin in dry root of Angelica gigas, a medicinal herb was developed for
the official inspection. Azocyclotin and cyhexatin were extracted from the moistened sample
with acetone/hydrobromic acid mixture, Following to dilution of the extract with saline, the
analyte was partitioned into the hexane phase. During extraction and partition steps, azocyclotin
was completely converted to cyhexatin. Ion-suppressed silica gel column chromatography was
employed for further purification of the extract prior to HPLC determination, In reversed-phase
HPLC using an octadecylsilyl column, cyhexatin could be eluted only when hydrochloric acid
and sodium chloride was added to the mobile phase and quantitated by ultraviolet absorption
at 214 nm. No interference was found in the sample extract and, as a result, quantitation limit
of the proposed methods ranged 0.04~0.05 mg/kg. Mean recoveries from samples fortified
with azocyclotin  and cyhexatin were in the range of 80.7~82.0% and 81,2~83.2%,
respectively. Relative standard deviations of the analytical method were less than 10%. Even
though the LC/mass spectrometry was failed due to poor ionization of cyhexatin, an alternative
HPLC parameter could be applied for confirmation in situ as the dramatic change in retention

behavior between co-extractives and the analyte was observed.

Key words : Azocyclotin, Cyhexatin, Residue, Analysis, Angelica gigas
Corresponding author : E-mail, ydpechem@daegu.ac. kr; Tel, +82-53-850-6753
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Determination of Alachlor Residues in Pepperand Pepper Leaf Ssing Gas
Chromatographyand Confirmed Via Mass Spectrometry with Matrix Protection
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Natural Products Chemistry Laboratory, Chonnam National University, Gwangju, Republic of Korea
Hethstm

Alachlor residues were determined in pepper and pepper leaf, after 49 days of manufacturer-
recommended singleanddouble-dose application to the soil and plant. The samples were
extracted with acetonitrile, partitioned with n-hexane, andpurified through solid-phase
extraction, and finally detected with a gas chromatography-microelectron capture detector. The
linearity of the analytical response across the studied range of concentrations (0,05-4,0 mg/mL)
was excellent, obtainingcoefficients of determination () of 0,999, Recovery studies were carried
out on spiked pepper and pepper leaf samples, attwo concentrations levels (0.2 and 1.0
mg/kg), with three replicates performed at each level. Mean recoveries of 73.1-109.0%with
relative standard deviations of 1.3-2.3% were obtained. The method was successfully applied to
field samples, andalachlor residuewas found in pepper (0.02 mg/kg) and pepper leaf (0.03
mg/kg), at levels lower than themaximum residue limits(0,2 mg/kg) set by the Korea Food and
Drug Administration, The field-detected residues were further confirmed with gaschromatography-mass

spectrometry with the help of pepper leaf matrix protection,
Key words : Alachlor, Gas chromatography, Matrix protection, Pepper, Pepper leaf
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(Residual Characteristics and Processing Factors of Environment Friendly

Agricultural Material Rotenone in Green Pepper, Leaves, Red Pepper and

Dry Pepper)
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HF7I2 Tl oF 14% olsht HER

o AZTMFE Az, 7t Hi o ARH v JEAFE AEsdn. 1k du
9] A&E3A 2 AsAE 242 0,029} 0.07 mg/kgollem, 1Fel 3o AL 247t 0,013
0.03 mg/kgo|et, 3l& AP AZeHAIY 10819} sou) FFEo R St on, 77.13-97.70%
T 7AAAA O] B ZHFEFS 0.05-0.29mg/kgol AL
2] 1313 0.08-0.73 mg/kge| Tt ¥4 A} rotenone?] F+
FFE AAHoR Fhadhe AFFolden, 1Y F rotenone?] FHEFo] 7MY A AEEH A
Az 28t rotenoned] 7FEAIGF HAAFE 2.03-3.13% 0.38-0.590.2 7FE7FAHS AXHA
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Determination of Toxicity of Three Natural Pesticides Against Perilla Rust
(A = WA AAMIH| 54 AH)

—_— =2

Sun Chul Kang' + Anil Kumar Chauhan
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Department of Biotechnology, Daegu University, Kyoungsan, Kyoungbook 712-714, Republic of Korea
ChPCh st m A B3t}

Pest control is major problem in front of farmer worldwide, an enormous economic loss is
observed due to pest every year. There are several chemical pesticides available for controlling
agricultural pests. Studies have shown chemical pesticides can cause significant health risks to
humans, contaminate water supplies, and to plant itself, To come through this problem, we
previously developed some natural pesticides i.e. oak pyroligneous liquor, rice bran and phytic
acid which were tested against Perilla frutescens rust disease. We found good pesticide
capacity of these natural extracts, so we were veracious to know whether it has toxic effect or
not for that we designed the present investigation. In the present study we have determined
toxicity on the basis of fish survival assay, seed germination assay and mice feed assay.
Briefly, a concentration of 50 and 100ug\ml of all pesticides were supplied in water of fishes
for 96hrs, We have taken two kind of fishes for this experiment Misgurnus anguillicaudatus(10)
and Cyprinus carpio(10), After completion of the incubation period number of dead fish were
calculated, Simultaneously, we determined seed germination test on four types of seed
Cabbage, Radish, Black beans and Red kidney beans. A number of 20 seeds in case of red
kidney beans 5 seeds were kept in sterile Petri dishes bedded with layer of tissue papers
(Kimtec) which were wet with autoclaved distilled water, Treatment of pesticides was done
with a concentration of 50 and 100ug\ml for 48 to 96 hrs. The number of non-germinated
seeds was counted after the incubation period. In the case of animal toxicity test we supplied
pesticides in the drinking water of mice and they were kept under investigation of body
weight and death of mice. The results obtained from fish experiment suggest no toxicity of
oak and rice bran but at a higher concentration one fish was found dead. In the case of seed
germination assay all the seeds were observed to be germinated at both concentrations for all
pesticides. No decrease in body weight was found in mice experiment as well as all mice
were live, In accordance with all data, we concluded that the use of Oak, Rice bran and

Phytic acid as a pesticide is safe and effective especially in the case of Perilla rust disease.

Key words : Oak Pyroligneous Liquor, Rice Bran, Phytic Acid, Toxicity detection,
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Multiresidue Analysis Method for Determining Pesticides in Agricultural

Products by Liquid Chromatography-Tandem Mass Spectrometry
(=AH20]| CHEE LC-MS/MSE 0|23 soko] CHYRRMEH 5lal)
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School of Applied Biosciences, Kyungpook National University, Daegu 702-701, Korea

¥Korea Food and Drug Administration, Osong 364-951, Korea

*Division of Life and Environmental Science, Daegu University, Gyeongsan 712-714, Korea

HSristn SeyETs, TRl ZonmTte, T TisD MY s

This study was carried out in order to establish a multiresidue analysis method applicable to
the Positive List System(PLS) in Korea. A simple, sensitive selective method with liquid
chromatography-tandem mass spectrometry(LC-MS/MS) has been developed to detect 91
pesticides in brown rice, orange and green pepper. This method was using the official method
of KFDA for multi class pesticide multiresidues, Samples were prepared using acetonitrile
saturated with sodium chloride, followed by solid phase dispersive clean up. The quantification
was done with matrix-matched calibration curves, The limits of quantification were in the
range 0.0003-0,01 mg/kg. The recoveries at 0,01 and 0.1 mg/kg were within 55-162%(n=06)
associated relative standard deviations <25%.

Based on these results, this multiresidue analysis method described here has been proven to
be a highly efficient, robust and accurate approach suitable for the monitoring of LC amenable
pesticides in accordance with PLS requirements, This method can surely be used as the official
method for monitoring pesticides applicable to the PLS of imported agricultural products in

Korea,

Key words : PLS, Pesticides, Multiresidue analysis, LC-MS/MS
Corresponding author : Jang-Eok Kim, jekim@knu.ac kr
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(Development of Analytical Method for Dichlorprop Residue in
Agricultural Commodities)
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Dichlorprop(DCPP)& phenoxyalkanoic acidAle] AFZAAZA Iulelx 7|7 de] ALS-3]
auxin FAFEA o] gtEolt), ek olAlo] {33k Fenoprop, 2,4-D % Daminozide2] thA]
A= oA o] &=L vt ey F= ToAe FH B Q0] T FAkwd A FUE
Aoz EHAR] AR AteElZE WIHEHA Yepar glof, AR AIS] DCppel tigh = f-§
Ao 2R e RUBEPEE AAlstaat sigleh ol f18iA @A DCPPrt 31-8-E ARH0.05
mg/kg)E AlLg FiHEd e U S FAstaA g AFHS JfdsE Sl

DCPP+ pKaZl 3,091 ¢Fibd slt=2A pH 1 o|st2 Zdstd {782 Az 7e-drt. o
2}4] 0.2 M H,S0.& H7Fste] pHE 243 F acetone2 2 FE31Ath. F2E2 7y oJFsto
F53 $ ion-associated partitiontH 2.2 FA| 2o EFES AASGE. WA 4% K.HPOS #
7Vele] ok 7|3kAI7] F ) acid AFAES F8AI3F AA dichloromethane o 2 FErl3le] FA]9f
22 v BEees AASAY. o] #AFdA Fe 8 FL pHE 1 olstR xdate] i
acid S 849 vzl Fa2 AL, thA] dichloromethanes 71she] #rljst &
A ARS gg707 3|43kt o] dichloromethaneZS &3}, 5 mLe] methanol®E #-8-3f
3Fth. o] ¥ 2 mLE F3| BF;methanol 89S H7}8lal heating blocko|A] 80CZE 7}23} <]
1583t methylations}Qitt, ©]& 5% NaCl 843} hexanes ©]&3 EAZu]7] &3 5, &l
3] hexaneZS #H3Ft}. hexaneZL =313, 2 mLe hexanel & &3] 3+ & GC/ECDE
AEATE. DCPP= 2709 AA&YUAE ZFAAL Qlal, methylationo] o3 Fdo] FTHEH O ZA
GC/ECDE -3 7%= Axs dg 5 ok

A ASS Al 55 R A= FLete] I5E, AFEA @ EHoAE FAAE
T2 9 93] (CODEX) 7hol=gelell Fole] AAIstiet. L A3, DCPPe] H=sHAl= 2e Al
A1 0.05 mg/kgelaL, FFE&S TE 89.594.3%, TAF 79.4-87.4%, IF 90.5-102.2%, T
78.8-101.1%, &"] 90.5-100.4%FoH, #X4 Qx= & 2.5-9.5%, A 1.4-2.6%, I3 2.7-3.9%,
e 3.4-7.3%, vl 1.2-2.1%0130. HF A¥s BF CAC Zhol==el iAol wEshe FEl
2 " BAHS sAHE 5 Rske AdEAA Deppe] EAMoR ddEoh weba E
AT 7 E FAHE T 75 sAES R B AR A A Aol 28
2 Aol

off g 19 rfo

o

ZFH|0{ : Dichlorprop, Pesticide, Growth regulator, Analytical method, GC/ECD
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(Residual Characteristics of Azoxystrobin and Its Metabolite R230310 in
Water Celery and Their Risk Assessment)
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o] A7 mvte]l F azoxystrobind ARl R2303109] JHFEAS THskL 2o whE bk
= el flste] sk dn. TAAAEL S5 Aol YA vive] APEAAIE Ax}ste]
TR, AMAsts £ 39 A7MA 13 9 23] AEg & FF el dA] FEste
HPLC-DADZE FA3149th, Ald5oFe] HE3H(limit of detection, LOD):= azoxystrobin¥} R230310
B 0.02 mg/kgollen, AR B4ae 247 87.60-96.333% 90.62-93.23%% FZ sttt &
FE&F B A azoxystrobin®] WA R2303109] FFFe 5 AETA vHow Yepston,
azoxystrobin®] 7 58 34 23] A4 4.08 mg/kgeE 7Y =A YERET AldE
oFo] RS Mo R bHAAS WUk A9 el 7MY =2 7 3Y A 23] ATl
A FHFHH(estimated daily intake, EDI) thH] ZHhd 338 (maximum permissible intake,
MPI)-& 0.05%= YEFs},
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T
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ZH|2] = Chlorantraniliprole, Methoxyfenozide & Thiamethoxame|
AN HREY

(Residual Patterns of Chlorantraniliprole, Methoxyfenozide and
Thiamethoxam in Blueberry)

2 eFAIQl chlorantraniliprole, methoxyfenozide 2 thiamethoxama E-FH| 2ol th3}e] =
Ak

Z73]8 7] (maximum residue level, MRL)o] A A x]o] QIA] ¢Fo} kA A¥ & FoF zFoke]
BaFol2 sokstel wokel GAAEIIE HAGHE HES] AT NEART FEHL TRl
AR FRAFAENE AR NEARE BELA ¥ ATE FRAAt. APEFS 2
3|

o= E%‘Q‘ﬂ A= HAEZEE AL A elA HAARETIEAEA AR A EA
of whel tideFAER 13 9 23] A2k & ofA ¥ T, 1, 2,3, 4,7, 9 B 149714 F 83
AlEE AAF et 7S &2l it). Chlorantraniliprole, methoxyfenozide 2 thiamethoxam 29
el AEAIE 2 0.004, 0.004 B 0.002 mg/kgel L, FFEAE KT 0.01 mg/kgol ek, A
shAle] 108] 2 50M] oA HAIFES Chlorantramhprole£ 93.26-107.2%, methoxyfenozide
88.90-107.4%, thiamethoxam-2 104.8-118.4%°]%lt}. E-FH|2] < chlorantraniliprole, methoxyfenozide
% thiamethoxam®] 73 ZHZHE 4H=d HP7‘71* 13] Aejgoll 2424 7,94, 6,54 ¥ 2.3
dolglon, 23] ﬂﬂ:ﬁoﬂ/ﬂ 11.3Y, 7.8 % 2.1dolAt}. 13] B 23] ofA|x g 5 7dA}e] 7
FS el A3}, chlorantraniliprole 0.15 mg/kg, 0.40 mg/kg, methoxyfenozide= 0.32
mg/kg, 0.54 mg/kg, thiamethoxam2 0.11 mg/kg, 0.25 mg/kgS 2 =it}

ZFH|0{ : Pesticide residues, Blueberry, Chlorantraniliprole, Methoxyfenozide, Thiamethoxam
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(Residual Characteristics of Rotenone in Lettuce and Cucumber)
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gt ZHA rotenone®] FHFEAS TS| flete] 35U
k2ol AulF] Aok Qolol 15d HHe R 13] Y 23]

= WstE 78] St AT oAl AE T 0YAEE 7dA
2 53] ARE iH?,J?; = ,1_/‘513 dAZZ2rE T Z(high performance liquid chromatograph,
HPLO)E ©o]&3lo] iEoks E43tlen, 43¢ Q0] F rotenone®| AESHA= 22 0,029}
0.001 mg/kgo| At Ao AFAEE AFs] Hete 3& APAS TR, 90.9-99.5%
2 A ol HF oFAIEE F 0YAt 18] 9 23] A2l A5 5 rotenone®| HT
F2 247 0913 1.15 mg/kgeller, 7dAF gl ¢ 247 0163 0.19 mg/kgel et L]
% rotenoned 7% 13 ¢ 23] HF BT HANE T 1A AEHYIoH, 7hz
0.001-0,005%} 0.001-0,006 mg/kge]itt. ASo] W= =] EXJA Lo osle] AHIE =
rotenone?] F=7} A E Aaz FdEdot =gk A 717 F A okAle] S
Ayt el Qo] 4zt A7 59U 649 TR BFE2 91.6-96.6%0]
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(Residual Characteristics of Environment Friendly Agricultural Material
Matrine in Lettuce and Cucumber)
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Aol Qo] F A HAA| matrined] FHFEAHLS T Yete] wite] By F&J
matrines 1,0008] 34 gk § H[Lsle2ox AaFel dFot ol 79 Ao ® 13
dasta ArHow AlgE AF st ek °

Ae ZH2F 0.029F 0.001 mg/kgollom, Ald kA
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AFT BEF 5% PRt 2 a3ttt 45 & matrined] ZHFEFS 0.05-0.34 mg,/kg «] mH"]
oun, AAHo 7 FFge TastE Aot 2ol9] A 0dAte] FHFFE 0.003 mg/kgol A
o 1, 3,5, 7¥Ake] A9 13] 9 23] AHElF BT HESSHA vivte g AEEH)
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(Pesticide Multi-residue Analysis Method Development in Pest Control
Agent from Plant Extracts)
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Agel F7bsta itk olefd AVAFAAE NEFEE wE F804E] TR <ojy)
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stk ABAEAA B T HBAA G §710GE o] FR NEFEEC EYo
A ABAFEAA FLE FAHA717] A JmAe) BUe Aol ABAEAA F 7]
09 d % BFEE M54 RARE Geol @ HHe AW s 2ol
AGPHE BARE T DB Ao EQe 2o BEA 2 A 652 A7

o 5
o ENVI-carb cartridge AAI7H4S A F GCFIDE R3] 3582
5052 A&ESA= 0.5mg/kg~4.4mg/kg, FFAE 1.6mg/kg~14.8mg/kgH $|ellA] EHI= ),
RSDRHS A4EE AT 7Rl 10%0IHHe M, F4-g 70~ 110w 3R oR B
R 70~79%E-2 1671, 80~99%H = 1770, 100~110%H Y= 17hdet. 3589 69%0]
st= 1770, A5 eF56%F 5 hymexazole, hexaflumuron, acephates 57| &2 n|Hd&E ¥
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Determination of Total Arsenic, Inorganic Arsenic and Cadmium in
Powdered Rice FAPAS 07187 using HPLC-ICP/MS and ICP/MS
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"1Chemical Safety Division, National Academy of Agricultural Science, RDA

“Department of Food Science & Biotechnology, Sungkyunkwan University
UsENSY IS SHSUEL, NPT NENRZHY

Metal(loid)s such as environmental contaminants affect food safety, Metal(loid)s exist trace
extremely in agriculture products, Therefore it is important to analyze accurately about trace
these metals,

High resolution techniques and quality controls are needed to analyze these materials, In
order to achieve quality results, standardized methods and techniques are required. So
ISO(International Organization for Standardization) of laboratory proficiency testing is determination
of laboratory testing performance by means of inter-laboratory comparison. The values have
been derived as a consensus of a number of laboratories using a variety of methods,
Proficiency tests were applied to analyze the metal(loid)s [inorganic arsenic (As), total As and
cadmium (Cd)] in powdered rice FAPAS 07187 (Food Analysis Performance Assessment
Scheme; February-April 2013). The rice powder sample was extracted with 1% HNO3 for
inorganic As for microwave-assisted extraction using water at 95C for 90 min and their
analysis by HPLC/ICPMS. Also, HNO3 for total As and Cd using microwave-assisted extraction
using at 200C for 50 mins and analysis by ICP/MS. Validation check was performed for
accuracy using CRM (NMIJ CRM 7503-a) for inorganic As, and CRM (IRMM-Rice CRM) for total
arsenic and cadmium, The result were satisfactory. FAPAS 07187 the z-scores of inorganic As,

total As and Cd in powdered rice were-1.8,-0.9 and 0.2(1z1{2, respectively).

Key words : Total arsenic, Inorganic Arsenic, Cadmium, FAPAS
Corresponding author : Ji-Young Kim E-mail jykim98@korea kr ; Tel, 031-290-0530
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Validation of Analytical Method to Determine the Contents of Alternaria
Toxins in Cereals
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"Food Contaminants Division, Food Safety Evaluation Department,
Ministry of Food and Drug Safety, Cheongwon 363-951, Korea

TMEoltEY AZSIHEIE 22T

Alternaria toxins haver been found to be natural food contaminants in grains, sunflowers
seeds, and some visibly decayed fruits in many countries. Their natural occurrence in cereals
has been reported in different countries. Several studies have reported the relevance of the this
genus in crop. However, there are no studies on the method validation of alternaria toxin in
cereals in our contry, A simple and sensitive analytical method based on HPLC with PDA and
mobile phases using 0.1% phosphoric acid and acetonitrile was developed for simultaneous
determination of alternaria toxins., A method validation for the determination of alternaria
toxins in cereals was validated. In short, the method is as follows : A test portion of a sample
is extracted with a mixture of methanol/water(90/10, v/v). This raw extract is then diluted,
filtered, and applied to an SPE column. After washing and elution with acetonitrile, the elute
is evaporated to dryness. After toxins in the dry residue in mobile phase are injected into a
high performance liquid chromatography, and detected and quantified by PDA. For alternaria
toxins in the cereals, Recovery test, calibration curves(Linearity), LOD and LOQ were
successfully confirmed and Reproducibility relative standard deviations(RSDr) and Repeatability
relative standard deviations(RSD,) for cereals samples were below 15% for the spiked cereals at
100 ug/kg. Since all these parameters lie well within the acceptable range set forth in EU
mycotoxin method validation legislation. This method is The proposal method is sensitive,
repeatable and rapid enough to apply to officially routine inspection of agricultural products

including cereals,

Key words : Mycotoxin, Alternaria toxins, Cereal, Validation
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BioConcentration Factor (BCF) of Heavy Metals from Agricultural Soil to
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The transfer of heavy metals from soil to plants under conditions of soil pollution is a
process of significant importance, because it is considered as the main pathway of human
exposure to heavy metal through foodchain, BioConcentration Factor (BCF) is an indicator of
heavy metal mobility in soils and a factor that quantifies bioavailability of heavy metals to
agricultural products, BCF is defined as ratio of heavy metal concentration in vegetable (dry
weight) to that in soil (dry weight). This study was carried out to measure the transfer ability
of Arsenic(As), Cadmium(Cd), and Lead(Pb) from soil to agricultural products, We investigated
heavy metals (As, Cd and Pb) concentrations in 8 agricultural products (sesame leaf, spinach,
chinese cabbage, lettuce, chinese chive, ginseng, deodeok, balloonflower) as well as in
cultivated soils, BCF for heavy metals from soil to vegetables for three elements including As,
Cd, and Pb was calculated based on total soil concentration, The result showed that BCF
values was calculated average 0,006~0.026 (As), 0.015~1,395 (Cd), 0.015~0.076 (Pb). The
mean BCF value was the highest as ginseng 0.026 in As, balloonflower 1,395 in Cd, chinese
chive 0.076 in Pb. It were dependent on the vegetable type and species. Root vegetables are
showed higher than leafy vegetables in As and Cd. We found that BCF are useful in
predicting the uptake of heavy metals. Further study of uptake and accumulation mechanism
of toxic metals by agricultural products will be required to assess the human health risk

associated with soil contamination,

Table 1. BioConcentration Factor (BCF) of As, Cd, and Pb from total in soil to eight kinds of agricultural products

Toxic element Sesame leaf Spinach ;EE:;Z Lettuce Chinese chive Ginseng Deodeok  Balloonflower

0.020 0.007 0.009 0.022 0.017 0.026 0.010 0.006

As (0.009 ~ (0.001 ~ (0.000 ~ (0.000 ~ (0.000 ~ (0.000 ~ (0.000 ~ (0.000 ~
0.038)* 0.029) 0.069) 0.145) 0.068) 0.215) 0.042) 0.035)
0.015 0.526 0.068 0.739 0.133 1.175 1.250 1.395

Cd (0.000 ~ (0.095 ~ (0.000 ~ (0.070 ~ (0.000 ~ (0.000 ~ (0.149 ~ (0.000 ~
0.090) 2.813) 0.228) 2.001) 0.786) 19.146) 16.503) 5.738)
0.023 0.015 0.023 0.020 0.076 0.022 0.022 0.021

Pb (0.000 ~ (0.004 ~ (0.000~ (0.005 ~ (0.008 ~ (0.000 ~ (0.004 ~ (0.004 ~
0.039) 0.041) 0.084) 0.070) 0.535) 0.049) 0.115) 0.066)

* Mean (Min-Max)

Key words : BioConcentration Factor (BCF), Agricultural products, Heavy metals, Monitoring, Soils
Corresponding author : E-mail jykim98@korea kr ; Tel, 031-290-0530
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Isolation of Volatiles from Aigella sativa Seeds Using Microwave-Assisted
Extraction: Effect of Whole Extracts on Canine and Murine CYP1A
(Oro|3A2m XEYHE 0|83t Negella sativas| EEE &2l: FEF0|712t
F2| CYP1A0| O|z|= Heh)

Jong-Hyouk Park - Xue Liu - Sung-Woo Kim' - Jae-Han Shim
958 - Q8- NS - AR
Natural Products Chemistry Laboratory, Chonnam National University, Gwangju, Republic of Korea
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The wvolatile components of Nigella sativa seeds were isolated using microwave-assisted
extraction (MAE)and identified using gas chromatography. Further investigations were carried
out to demonstrate the effects of wholeextracts on canine (dog) and murine (rat) cytochrome
P450 1A (CYP1A). The optimal extraction conditions of MAE wereas follows: 25 mL of water,
medium level of microwave oven power and 10 min of extraction time, A total of 32
compoundswere identified under the conditions using GC-FID and GC-MS. Thymoquinone
(38.23%), p-cymene (28,61%),4-isopropyl-9-methoxy-1-methyl-1-cyclohexene (5,74%), longifolene
(5.33%), a-thujene (3.88) and carvacol (2.31%) werethe main compounds emitted from /N,
sativa seeds, Various extracts including pure compounds, essential oil, nonpolarpartition,
relatively high-polar/nonpolar partition, and polar partition extracts effectively inhibited the
reaction ofethoxyresorufin O-de-ethylation, which is specified for CYP1A activity both in dog
and rat, This in vitro data shouldbe heeded as a signal of possible in vivo interactions, The
use of human liver preparations would considerablystrengthen the practical impact of the data

generated from this study,
Key words : Nigella sativa, Volatile compounds, Microwave-assisted extraction, Ethoxyresorufin

O-de-ethylation
Corresponding author : E-mail, jhshim@chonnam.ac.kr; Tel, 82-62-530-2135; Fax, 82-62-530-0219
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Risk Assessment and Survey of Mercury in Vegetables Collected from the
Korean Market
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"Food Contaminants Division, Food Safety Evaluation Department,

Ministry of Food and Drug Safety, Cheongwon 363-951, Korea

TMEoltEY AZSIHEIE 2BAY
This study was carried out to survey the levels of mercury in root vegetables and assess
dietary exposure / risk to the Korean population health, Various samples including Panax
ginseng C.A mayer, Codonopsis lanceolata, and Platycodon granditloum were collected from
markets across Korea. The concentrations of mercury were measured using automatic mercury
analyzer. The analytical and sampling methods in this study were full validated. The mercury
content in root vegetables was determined below 100 #g/kg (maximum residue of mercury for
salt established in Korea), For risk assessment, probable daily intake was calculated and
compared with PTWI (tolerable weekly intake) established by JECFA, The level of overall
exposure to mercury for Korean through root vegetables was below 1% of the recommended
JECFA levels, indicating of little possibility of risk. Whereas, MFDS was conducted to assess
the dietary exposure to mercury from food intake, based on several reports regarding mercury
published by MFDS in the 2000s. The mean and 95" percentile for exposure to dietary mercury
were 4,29 and 12,48 pg/day, corresponding to 13.6% and 39.7% of PTWI, respectively.

Key words : Mercury, Panax ginseng C. space A mayer, Codonopsis lanceolata, Platycodon granditloum
Corresponding author : E-mail, chemurgy@korea.kr; Tel, 82-43-719-4201
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Antioxidant and Oxidative DNA Damage Protection Effect of Methanol
Extract of Red Tea Stem
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Department of Biotechnology, Daegu University, Kyoungsan, Kyoungbook 712-714, Republic of Korea
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In aerobic metabolism, free radicals like superoxide radical (O, ) hydroxyl radicals ( OH)
and singlet oxygen ('O, are constantly generated as byproduct, Besides endogenous
metabolism process, exogenous sources such as ionizing radiations,UV light, pesticides are also
involved in production of highly reactive free radicals.Most of the tea produced in the world
can be classified as non-fermented/aerated green tea, semi-fermented (oolong) tea and
fermented black tea, Black tea, also known as Red tea, is more oxidized than green, oolong,
and white teas and has a characteristic color and taste, mainly due to multimeric polyphenols,
Despite the upsurge of interest in the therapeutic potential of plants as sources of natural
antioxidants few studies has been carried-out using black tea This study was undertaken to
determine free radical scavenging capacity and oxidative DNA damage protecting activity of
methanol extract of Red Tea stem. The extract was subjected to assess their antioxidant
potential using various in vitro systems such as DPPH , ABTS , super oxide and nitric oxide
free radical with ICsy values of 68.88 = 1.1, 12.08 = 0.65, 404.38 £ 1.6, 93.6 = 2.7,
respectively, Red Tea stem extract also showed ferric reducing ability (FRAP) with 2606.85
mmol Fe (II)/g of extract. Furthermore, Methanol extract of Red Tea stem showed
concentration dependent significant DNA damage protecting activity in concentration dependent
manner against H,O, + UV induced photolysis on pUC 19 plasmid DNA. Results of this study
showed that the methanolic extract of Red Tea stem has strong antioxidant potential along
oxidative DNA damage protecting capacity that would be the significant sources of natural
antioxidants, which might be helpful in preventing the progress of various oxidative stress
generated diseases, Further study is necessary for isolation and characterization of the active

antioxidants, which may serve as a potential source of natural antioxidant,

Key words : Red Tea, Oxidative DNA Damage, Antioxidant, Superoxide, Nitric Oxide
Corresponding author : E-mail, sckang@daegu.ac kr; Tel, +82-53-850-6553
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Effects of Light Environmental Control on Growth of Pak Choi (Brassica rapa)
in a Plant Factory System
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Closed-type plant factory system using artificial light sources instead of sunlight is an
ultimated method for plant production without any pesticides comparing to conventional
greenhouse structure, Control of the light environment such as a light quality or intensity in
the plant factory system using artificial lights is an essential technique for improving the
growth and development of plant species, It has been reported that the light environment
significantly influences on growth in many kinds of leafy plants cultured under the plant
factory system. In this experiment, effects of light quality and intensity under hydroponic
culture system were mentioned on growth of green and red Pak Choi (Braccica rapa var,
chinensis) seedlings. The Pak Choi seedlings which developed 2~3 unfolded leaves were
cultured in Yamazaki nutrient solution controlled at 1.4 ds m" EC and 5.6 pH, respectively on
the plant factory of horizontal type. The seedlings were exposed by monochromic or mixture
light-emitting diodes (LEDs) of blue+white (BW treatment), red (R treatment), or blue+red+white
(BRW treatment) with 50, 100, or 250 #mol m” s light intensity for 5 weeks, Increment of
fresh and dry weights in the green and red Pak Choi was significantly affected by
blue+red+white or red light qualities. However pigmentation was inhibited by the
monochromic red light in both of the green and red Pak Choi seedlings. In BRW treatment,
fresh weights per seedling of green and red Pak Choi grown under 250 #mol m” s light
intensity were 5.5 and 8.4 times promoted, respectively compared with fluorescent light
considered as a control, Pigmentation in the Pak Choi seedlings increased under BRW
treatment with higher light intensity than in lower treatment, From the results, it is suggested
that the mixture radiation with higher light intensity gave the maximum growth of Pak choi
seedlings with higher quality comparing with monochromic light. Optimum light intensity for
leafy plant growth inside the plant factory system using artificial light sources should be

decided for commercial production with a lower electric cost,

Key words : Horizontal-type plant factory system, Light-Emitting Diodes (LEDs), Light intensity,
Light quality, Pesticide-free
Corresponding author : E-mail, wooncho@korea kr; Tel, 82-31-294-0855

2013 = &3 J71%3] 2 Serags 265



Effects of Red Light on Fruit Quality in Grape
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In these days, the plastic-house cultivation area of grape has been increasing. The bad
coloration of grape fruit caused mainly by shortage of sunshine duration, bad ventilation, and
high temperature of plastic-house. The content of solid sugar and coloration of grape fruit
affect prices for farmers of grape. In this study, we investigated the effects of red LED
(light-emitting diode) on the growth and fruit coloration of grape, Two variety of grapes,
Campbell Early (Vitis vinifera) and Kyoho (Vitis vinifera x Vitis labrusca), were used, The
intensity of light treatment was 1.8~4.0 #mol/m°/s PAR (Photosynthetic Active Radiation) by
using red LED (660nm). The times of red light treatment were 03:00~05:00 plus 20:00~22:00
(red light 1), and when solar intensity below 20W/m’ during daytime plus 20:00~06:00 (red
light 2). The period of light treatment was five month from April to August in 2012. The fruit
weight, number of berry, and berry weight were increased with red light treatment but not
showed the significantly differences in Campbell Early, While the Kyoho variety the red
irradiation increased significantly the content of solid sugar and weight of berry than control,
Among them red light 2 was the highest, The coloration of grape fruit was improved with red
light treatment in Kyoho, Presumably, these responses induced by activation of photosynthesis
and action of phytochrome by red light in the leaves. These results represent the possibility of

using red LED in grape production under plastic-house environment,

Key words : Fruit colouration, Fruit quality, Grape, LED, Red light.
Corresponding author : E-mail, schongcb@korea kr, Tel, 031-290-0224
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Table. 1, Effects of red light on growth and fruit characteristics in Campbell Early and Kyoho grape

Campbell Early Kyoho

Light Weight No of Weight of  Solid Weight No of Weight of Solid
treatment of fruit berry berry sugar of fruit berry berry sugar
(g/fruit) (Noffruit) (g/berry) ( Brix) (g/fruit) (Noffruit) (g/berry) ( Brix)

Control(No light) ~ 302.6 53.9 5.6 15.5 395.2 40.8 9.7 13.9
Red light 1 414.8 67.5 6.1 15.0 458.8 39.6 11.6 15.2
Red light 2° 3355 548 6.1 14.3 431.8 35.3 12,3 15.9
LSD (0.05) 125.4(ns) 17.8(ns)  0.5(ns) 0.9 81.7(ns)  7.6(ns) 0.8 1.8

" Red light 1: 03:00~05:00 + 20:00~22:00
" Red light 2 : when solar intensity below 20W/m?” during daytime + 20:00~06:00

Control Con RL1 RL2 Red light treatment

Fig 1. Scene of the red LED light treatments (right) and effects of red light on coloration
of grape fruit in Kyoho (middle, Con : control, RL1 : red light 1, RL2 : red light 2)
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Red Light Induced Flower and Growth Characteristics in Lisianthus

(Eustoma grandiflorum. L)
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Seung-Chang Hong - Soon-lk Kwon + Min-Kyeong Kim + Mi-Jin Chae - Goo-Bok Jung - Kyu-Ho So
£4% - A9 - e - AolE - P - A7
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Lisianthus (Eustoma grandiflorum,1) is an ornamental, herbaceous annual plant, In order to
maintain the growth, flowering, and market value of commercial plants the optimal solar
irradiation has to be supplied. Artificial light sources such as high pressure sodium lamp, metal
halide lamp, and mercury lamp can be used for plant growing as supplemental light sources.
But these artificial light sources consume a lot of electricity, In this study, we investigated the
effects of red LED (light-emitting diode), on the growth and flower characteristics of lisianthus,
Two variety of lisianthus used in this study were White and Violet. The red light was
irradiated by red LED on growing lisianthus under plastic-house. The red LED used in this
study had wavelength 660 nm. The period of light treatment was six months from March to
August in 2012, The time of irradiation was five hour from 21:00 to 02:00 every each day.
The intensity of the red light was 1.8~4.0 #mol/m~/s' PAR (Photosynthetic Active Radiation).
The plant length, leaf fresh weight, and stem diameter of White variety were significantly
increased with supplemental red light. The Violet variety grown under the red light marketable
flower number, flower fresh weight, and petal number significantly increased. The red light
treatment reduced the blind, underdeveloped flower, of lisianthus, The increment of marketable
flower number was induced by the reduction of blind and increase of flower and petal.
Presumably, these responses were induced by the activation of photosynthesis and action of
phytochrome by red light in the leaves. These results showed the red LED can be utilize as a
supplemental light sources for lisianthus cultivation.

Key words : Flower, Growth, LED, Lisianthus, Red Light
Correspondence author : E-mail, schongcb@korea kr, Tel, 031-290-0224

Table, 1. Effects of supplemental red light on growth and flower characteristics in lisianthus

Plant Leaf Leaf fresh ~ Oem Stem Marketable Petal Flower
Variet Light lenoth number wei hi fresh diameter flower number fresh
Y treatment ( ri ) (no/plan (o/ l%mt) weight (mm) number  (no/plan  weight
t) &P (g/plant) (no/plant) t) (g/plant)
Control* 96.1 24 4 24,5 10.1 3.1 2.1 12.2 2.5
White Red LED  104.3 25.8 26.5 10.7 3.4 2.8 12.9 2.4
LSD 5,5** ns 1_1** ns 0,2** ns ns ns
Control 83.3 24.0 24.2 10.7 2.7 1.8 11.3 2.2
Violet Red LED 91.7 25.8 27.2 13.1 3.0 29 14.0 2.7
LSD 327 1S 1.0 15" ns 0.6 14 027

* Control : no lighting, ~ : P ¢ 0.05,  : P { 0.01
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Indolacetic Acid Production by P-Solubilizing Microorganisms Isolated
from Panax ginseng Rhizosphere
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Recently, there are worries of the side-effects due to the use of agrochemicals, A novel
biotechnology of using of beneficial microorganisms to improve plant health and productivity
has therefore been extensively concerned, In the current study, more than 120 bacterial and
fungal strains belonging to 27 species were isolated from the rhizosphere of Panax schinsen,
and then tested in witro for phosphate solubilization and indole acetic acid (IAA) production,
Pikovskaya’s media was used to estimate the rhizomicrobial isolates to solubilize the tricalcium
phosphate Casz (POj),. Pseudomonas fluorescence and Azotobacter chroococcum demonstrated
the highest phosphate solubility of (8854 #g mL') and (863.4 pg mL'), respectively. The
phosphate solubilization activity of rhizofungi isolates was 82 %; however, rhizobacteria isolates
showed phosphate solubilization percentage only 57.1 %. The overall rizobacteria isolates
showed TAA productivity in percentage of 47.62 %, while (64,7 %) of the rhizosphere fungal
isolates were able to produce IAA, Mucor sp. showed strong IAA productivity of 42.3 #g mL'
on Czapek’s-tryptophane medium, and the highest fungal species to solubilize the inorganic
phosphate of (237.5 #g mL"). Rhizobacteria were more powerful than rhizofungi in both
activities of phosphate solubilization and IAA production. The study explores high P-solubilizing
potential and IAA producer of Azotobacter chroococcum, P. fluorescens, and Mucor sp, which
can be exploited for the solubilization of unavailable phosphates present in the soil and

produce TAA, so improve soil fertility and plant growth,

Key words : Rhizobacteria, Rhizofungi, Phosphate solubilization, TAA.
Correspondence author : Corresponding author: E-mail: jhjoo@kangwon.ac kr; Tel, 82-33-250-6448
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Plant Growth Promotion by Rhizobacteria Isolated from Pinus koraiensis
on Chinese Cabbage (Brassica rapa)
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The development of satisfactory alternatives for supplying the nutrients needed by crops
could decrease the problems associated with conventional NPK chemical fertilizers, In this
study, the effects of bacterial and fungal effective microorganisms (EM) on the growth of
Chinese cabbage (Brassica rapa) were evaluated. This investigation was carried out in comparision
with conventional NPK chemical fertilizer and one type of commercially sold microbial
fertilizer. Sterile water and molasse were used as controls. Azotobacter chroococcum effect also
was studied either alone or in combination with the effective microorganisms on the growth
parameters, In contrast the bacterial EM, the fungal EM alone without A, chroococcum had a
more stimulating effect than fungal EM combined with A, chroococcum, Results showed that
seedling inoculation significantly enhanced B, rapa growth. Shoot dry and fresh weight, and
leaf length and width significantly were increased by both bacterial and fungal inoculation, The
results indicated that the NPK chemical fertilizer deteriorates the microflora inhabiting the soil,
while the effective microorganisms either fungal or bacterial ones increased the microbial
density significantly, This study implies that both of fungal and bacterial EM are effective for
the improvement of the Chineese cabbage growth and enhance the microorganisms in soil.
The results showed antagonism occured between A. chroococcum and each of Penicillium sp
and 7richoderma sp in both agar and planta assays. The data were statistically analyzed by

ANOVA and Dunnett test,

Key words : Effective microorganisms, Chinese cabbage, Azotobacter chroococcum, Antagonism
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Soil Bacterial Diversity of the Lava-Formed Gotjawal Forest in Jeju Island

and the Art of Screening Strategy of Biosurfactant-Producing Bacteria
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Jong-Shik Kim"" + SeonYeong Jin"” - Dae-Shin Kim? + Suk-Hyung Ko”
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”Gyeongbuk Institute for Marine Bioindustry, Uljin, Republic of Korea

®Research Institute for Hallasan, Jeju, Republic of Korea
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Our goal was to increase the general understanding of microbial diversity in the soil
environment of a Gotjawal forest. The Gotjawal forests are unique within the primitive ecology
of the mountainous areas of Jeju Island and are the richest biota shelter sites from
urbanization. Gotjawla in Jeju Island covers 6% of the landmass, The forest is crucial for
recharging the only source of water for Jeju’s half-million population, and also nurses a unique
flora and fauna, including some endangered species and others endemic to the island,

We phylogenetically analyzed bacteria collected from the soil of Gyorae Gotjawal forest,
Using domain-specific primers, a region of the 16S rRNA gene was amplified using PCR, and
the product was subsequently used to create a clone library, A total of 142 bacteria were
identified. The 142 bacteria clones were affiliated with the following groups: Acidobacteria(13
clones), Actinobacteria (28), Proteobacteria (80), Chloroflexi (3), Bacilli (1), Cyanobacteria(3),
and Planctomycetes(2). Within the class Proteobacteria, 56 of 80 clones were tentatively
identified as 12 unclassified genera, Several new genera and a family were discovered within
the Actinobacteria (25) clones.

In addition to bacterial clone analysis, culture-based surveys of bacteria members were
conducted on soil samples from Gyorae Gotjawal and Sanyang Gotjawal, Three different
bacteria, Pseudomonas, Flavobacterium and Chryseobacterium member at Gyorae Gotjawal and
only Bacillus at Sanyang Gotjawal were most abundant from cultured bacteria.

One strategy to screen the phenotype potential of biosurfactant-producing bacteria that
predominate in the environment of Gotjawal soil is to apply drop-collapse method involved in
measuring activity of bacterial culture, Culture positive by the drop-collapse method would
constitute cultures that produce biosurfactants and more fine scale comparison of biosurfactant
producing capacityis in progress. Bacterial diversity of the Gotjawal soil may be very high than
any other samples and further study is necessary to elucidate what are the main factor

ssustaining the forest including biosurfactants producing microorganisms.

Key words : Gotjawal soil, Soil bacteria, Bacterial diversity, Biosurfactant
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(Growth Characteristics of Tubificidae sp. by Floodmg During Winter in
Paddy Fields)
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(Effects of Agricultural Practices on Mudfish Population in Paddy Fields)
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(Acute Toxicity Test of Various Material Using Korean Fresh Water
Shrimp, Neocardina denticulata)
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Zb 3kt Aol AXFTEw A AdE Aol dSAo|&d &3k AEEA ITUd=
WAl EE o] AAst= Aog HilwEo] gtk Al ARESE AWlols FAEYE FUT A
s 299F AsAdA Agstslen, Ade Aol AFAW AN w3t § A3
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benzoate), OxadiazineZ|(Indoxacarb), PyrethroidZ](Deltamethrin)2 W5¢] 96hr &<t =Z3}ict
I A3}, 96hre] ¥FER|AREE(LCso)= Pentachlorphenol sodium salti= 0.35 mg/LO|$]3L, Potassium
dichromatex= 1,35mg/Le]]t}. 18]l Phenthoatex= 1,037ug/L, Fenitrothion 0,579ug/LE WERSE
o1 Emamection benzoate®] 7§ 22ug/L, Indoxacarb 0.567ug/L, Deltamethrini= 0.002ug/LZ
Uebstth, oleh 22 ZAag E u Aol EWE, offet e AN LEE Hol= ZoR &
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(Distribution Characteristics of Benthic Macroinvertebrates in Irrigation
Ponds Within Paddy Field Ecosystem)
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TS sEAHA W BEGGE BA SHdA F88 75S sk Zo® dEA oy,
d&E o] stz FAA o vla) Fier AA otk ARt HZ 8P F P T o] FREWA,
AR AAAE TR 37 FH S48 AHst 59 BHo| o]FoXa ot B ATl
M Y AHA Fads Ik, AXE HIFHFEE T8I FHe gAlTe] A
WAE BA8te] 59 59 7I2ARE Awstaat sttt 8o AN T HFFE AF
2 20010-2012%d 37F A 2-43] ZAME AAISFATE. AsFZAME Hand-net (Mesh size, 0.1mm;
Diameter, 27m)& ©]-&3t¥on, @==gd A /NAF(CPUE)E A T2 A8tk AA
A EREFEE gode Fugx @ WUEE olgslglen], I8 7F HlIE ANOVA,

=
independent t-testE& ©]-&3Ftt. ZALZIZE &t AA| wHolA E3T AAME HIFHFFES
% s

131% 137,1MAZ =l Aol A9 F29h vag Jr2 52 F gFds Biv MAA
A /\61

S e el & Ae3 , AR S, =UAEe] oYk

o = Ae AT el wet AXAE thEFHFEES tdd AolE EloH, Cluster
analysis A3 73 EXE X908 fAIE7 =& Ao ® YElsth DCA ordination A3} #]A]
A HEFEFsE 73 FEE AEH 5SS A3le dA 849 o] =2 Ao R Y
Yo, EHe FHE 3 2 ZAAE T XA GFS Ve A2 yET weba
S 99 A AR B4 @A SuR 438 weldel @ Aox wuHd

FHO - =Y, = AR, v, AMY T HFEE, 49, 54
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(Development of Unmanned Monitoring System of Higher Organisms in
Paddy Ecosystem and Its Application)
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(Ecological Effects of Irrigation Pond on Biodiversity Enhancement in Rice Field)
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4 A B AEUFAA S04 Qo] W (rrigation Pond)e] T84S 2 delA] At} 53
w2 AT A 5219 oF 18%E AA|skAL 3lof, = AHAlY Aevdde dE Fasith 8
Ak op A7 mHol = Al AeErdd Sl o] vA= 1
Hp7E ik, w2 ATl = A A dErAFsES] B 54S
o] = AeAl AETHYA Fxlol o niXE= ZAE AT A st AXMA NFEHFEE
opelAbE 3| F¢ 8U-9Udl FHSAT. AF AL AP ofad S(50%20 X 20am)E
7 Abele]l 1A F & iR B AH2RE A (mesh size 150um, 30%30em)& o]}
BES Aeiiglen, = 194 3 33] vk 2ARE A (individuals/3,0000m) & HHAEE S8
sttt =] AEtdd S Ede E A5 F #F9 = AMA IFHFEE o

v 19} BEED(Biodiversity Enhancement Effect Degree, in this study) ¢] H|1E o]-8&3} it}
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A3 = QA AN NBRAFERe BE 54 Qe $AEAS Skt b
A o] AN HETFAFEE e BHel ARE 22 494 9% B Ao vy
S} whd BEEDE £9 FWel ARTY 4 Ede Aduc 2 B w97 48
Hi Aoz UEdt ok EWe) ARtk 4 Bdv) ERTe B2 s WA} o,
59 24 A Aol BAglel MBI FUEHE A 5 ks AL ejulach webA
B A7ARE Foho = A ARTd 54 8 F4 getom Eye] x4l anHe
A% ¢ 5 adglon, = AU AETerd 302 A8 Uetew Byl 2HL BUw Jom
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(Characteristics of Benthic Invertebrates Distribution in Paddy Field
Ecosystem Affected by Agricultural Practices)
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(Using Stable Isotopes to Investigate Movement of Fish in Paddy Fields)
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Fopalol Aol =g 27 wole] vo] FFA, 2Fe) AAH B Tk AEe] A2A
A 2 7FA7F w9 =oh(Aditya er al, 2010; Vromant and Chau, 2005). 53| o & v|H2A|<=
Fad U B Adoma 2R Sold sdAelel WA AAsa o

AEZ = o= B A o]Fe Aurd, Ao wgl o]S Ko%= A, 59 &
A HEdE gk, BUr)E gt B o]Fdl= 69 SeRH 79 T AA T HF
£ 3lar, a2 o]Fo tA] B& Ear, ofte] di= AlV]dlE HEHow &5 FHI Fuh oY
g = SPFAAA =F A T AR, FAZE, FHF T ude AE AMAAE ATE
th 2ol Aditya er al2010)2 =3 FH F2] A2 WEAAS A Ay 71 HQ 8543
545 Holv =3 3 Eol 1Y Qv FRAA 8= ofF o] Atolg Hole o=
Uebth 3, =9 &4FH 54 wE olf wRe wstE AuRrT] f5te v § A EE

2 =3 FH AY olFolsS AR A7% UHH(Kim er al, 2011).

Z2ob A EILR(6C g 6 PNE dUA] BEF JYHAE 53 YEI YE a7
3 Ay FAEHe] FeseS °]5H0]-*‘fﬂ o] E&Fe =72 AFEE tf(Maruyama er
al,, 2001; Mukai er al, 2005). Y& P72 H|E M= S8 -GS (Rhinogobius
sp)S oz ehael A o FHAAE ZHse] & T 55 A Alold] o]F olFS
FA= =72 AFEEHV|E Y (Maruyama et al, 2001),

B ATE =3 50 247 sl olf ¢ FAEEFS e AEEH U YA (8°N)
2 oyA] BE (67002 Tefste] NE gE Fa7N EEsE o]F 2 FAES Atole] ¥4
A ) Azpe] BAE petetal A2 Atolo] tigk o7 olF ThsAde Hotgte R = A
AN e T84 H o7 AXeA 7H“ = g Weks mAstaA)l gt

wE T = SYPAANA o) oFe & WFRE THE Filo
A
o

FHO - =, =1, vEERA], vdA
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(Evaluation of Veterinary Antibiotics Uptake in Sprout)
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Saet-Byul Park + So-Hee Jung * Young-Gyu Hong * Byung-Joo Lee + Sun-Ju Kim + Sung-Chul Kim’
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”Depar’[ment of Bio-Environmental Chemistry, Chungnam National University, Dagjeon 305-764

HT =& FAAVE Ao FdEl wet ZEAE SR ofue} QIxte] 3AGtel| mX|=
Stggel dat Walol F4 k. FEE P B9 ol € Az wWEE F =
L HH) o] FEE T A ?53101 o] Al oA AEWE S SRR A o]
g 58 dAY A= FFEF 2 WAYUFA dE A7 vEe AAolth webx B Ao
M 88 A = Fgs ksl Al AR Ao e TE8 A
2He S-S skt AAE FE-8 A 75 F(Tetracycline, Chlortetracycline, Oxytetracycline,
Sulfathiazole, Sulfamethazine, Sulfamethoxazole, Tylosin) oW, 2572 MBxRAQl A (Brassica
A9

oleracea L. var, capitata f. rubra)®} ZY-(Raphanus sativus)s FC 2 ZE F5ES
e dxds

o} 2= Awlil= Growth chamberoﬂ*i Ao F Au 7zt 8dF A& 3Y
fFABE] ol A7l § 4-8Y Bk FERAT A2S A2 164131, 8AIREe R A3t A
v exE 2223CE Ao FEE A HEE AW 717F B9 smg L2 A5
ot A=A W Ao A7 sEE HPLC/MS/MSE EA3luh. A8 Ay 7579 44 =%
2o FrEden AeA W F4Ae FFFe FAAe] FFdl wht 0.04-13.2 mg kgl A

2 AT A FF T Tylosin®] 2 FHRaFo]l A g AFdA 27t 8.3, 13.2 mg
kg'2 7P mghon] B2 A Fakol thulste] FAAY FrHe HrrE A HUdo] Fe
0.89-15.98 %, A2 A9 0.19-54.27%%2] Ao 2 ZAMEHAT & dAFtolx= A 2= A
W % 24 9 AR T ] A F5ES Frtetdlen dT7ARE vEeR vy 84
v A HA de] gt FHo] Hasitial Als )

2]
o=

O

qe7, T=8 FA, A Ax, e FFE
s

ARt HEA| : E-mail, sckim@cnu.ac kr; Tel, 82-42-821-3737

EA1 M2 ML Wl SS28 4N E+8 (T2 %)
A% A%
Tetracycline 6.67 2,94
Chlortetracycline 5.02 3.96
Oxytetracycline 3.14 3.40
Sulfathiazole 0.89 0.19
Sulfamethazine 1.48 0.38
Sulfamethoxazole 15.98 0.19
Tylosin 14,77 54.27
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(Annual Variation and Causal Organisms of Algal Bloom in Jundae Reservoir)

oloja" - '-*?I*” AHAY - Mot - Mo - e’

Euihaeng Lee" - Guisook Nam' + Byoungseok Kim" - Hana Seo * Suna Yoo, Hanyong Um'
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"Rural Research Institute, Korea Rural Community Corporation, Ansan 426-908, Korea

© g} %g%xﬂ—?x] =, Hoﬂoki} HAAY olw] = EH‘:’“E—% Eé}ﬂ Je FHEATFA

7 T

T s =7E4 %*é% %OPE7] "?45}04, 2 AFM e feluetel edwrt =
FHAFY] sFEATA T, FALSE A 2FE o] AAS AdAFAE HFeR

i A2 o] 31\ZH(2010d~20121) 9] RUEH-S Areen, HE - A71E =
=3 , AE BT 3 2FHa EARAS s F9dstA 4 (Trophic State
Index, TSDE A&t AAFA ] 2FIZHFL 0.7~75.8 x 107 cells/nl (B3 19.6 x 10°
cells/m) o] HZ thFE2] 7]l %i%(CdeOphycede)ﬂ' skt A7EEE thEES A
719l Oscillatoria sp.7} 78340, 3~4Yol| Anabaena sp., 9~109€ 9l Microcystis sp.7} 57
SH71= kAL, 2012\ 11€elle ZAMHARZF{(Cryptomonadaceae)?l Cryptomonas spp.7} -3}
Aek. AHAGFA o] FFBIA(TSDE TSI(TN) 58.8~77.0(Ft 68.4), TSI(TP) 58.7~94.7(FF
77.4), TSI(Chl-a) 55.3~83.8(F 73.4), TSI(SD) 67.4~90.6(F7 75.3)% YR, Awtdoz 7
FHFEN (TSI ) 7002 AZg syt Ay E Aoz et 53 ) a7 HEol ot
ZFHA EARN Y wt2d, 2] A]7]o] TSI(Chl-a)7} TSI(TP)2} TSI(SD)ol| H]& =4 et
u, BASE BHope= QI(TP)o] F2 Alghaclos 74%5}“0“4, 53] ‘vgr?a 2l JD1°1V\1 FdFst
44 Azt Aoz geht, AUASA ARdA fdEE 2Ewe] Jdmd ol A%l
gokslyl g RHI Y= Ao AT mEk, o] e % EH AFAE HJ55
3ol oFf FZo] w7 91, o|A7]dlE uAE 7] AdE-8-E(norganic solids, NVSS)d|
ot BAldo] 2L AT Aom FerEn

FHO| : RAY FUEATA, ZRALY BAF, FAFHAT, ZFLA 54
FHARK} HA2bA : E-mail, end220@ekr, or kr; Tel, 86-31-400-1879
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(Vegetational Succession of Artificial Wetlands)
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(Distribution Characteristics of Insects and Benthic Macro-Invertebrates in
Artificial Wetlands)
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(Color Values and Carbohydrate Contents of Bokbunja Produced in
Jeonbuk Area)
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National Institute of Food and Drug Evaluation, Ministry of Food and Drug Safety, Cheongwon 363-700, Korea
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“Department of Health and Longevity, Sunchang County Office, Sunchang 595-805, Korea
*Department of Biofood Science and Biotechnology, Chungbuk Provincial University, Okcheon 373-806, Korea
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F8ld 5 glucose & fructose $FHFS A R o] 2.32+0,10% 2 3.49+0.12%=2 B & C A gH
O oo R =R (p(0.05), sucroser HEHA &yt T FEFS FBH LI A
Ao 7 T Aol M= L ghol 20.79-21.35, a Fko] 2.23-2.62, b ko] 0.86-0.99
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Assessment of Microbial Community in Paddy Soils Cultivated with B¢ and
Nakdong Rice
(Bt B{2| EY0|'MS4 Fek HlHI})

Soo-In Sohn"" - Tae-Hoon Ryu" - Byung-Kwan Cho? - Bong-Kyun Jeon® -
Jeung-Won Lee® - Kong Sik Shin” - Hyun-Suk Cho'
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""National Academy of Agricultural Science, Suwon, 441-707, Korea

4Chungnam National University, Dasjeon, 305-764, Korea

9Smateome Co., Ltd., Suwon, 441-100, Korea
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‘SENSH Iesonste, ‘Sdisn, mAokE g

The cultivation of genetically modified (GM) crops has increased due to their economic and
agronomic advantages. Before commercialization of GM crops, however, we must assess the
potential risks of GM crops on human health and environment, The aims of this study was to
investigate the possible impact of Bt rice on the soil microbial community. Microbial
communities were isolated from the rhizosphere soil cultivated with Bt rice and Nakdong,
parental cultivar and were subjected to be analyzed using both culture-dependent and
molecular methods, The total counts of bacteria, fungi, and actinomycetes in the rhizosphere
of transgenic and conventional rice were not significantly different, Denaturing gradient gel
electrophoresis (DGGE) analysis of PCR-amplified 16S rRNA genes revealed that the bacterial
community structures during cultural periods were very similar each other. Analysis of
dominant isolates in the rhizosphere cultivated with Br and Nakdong rice showed that the
dominant isolates from the soil of Bt rice and Nakdong belonged to the Proteobacteria,
Cloroflexi, Actinobacteria, Firmicutes, and Acidobacteria,

These results indicate that the Br rice has no significant impact on the soil microbial
communities during cultivation period. Further study remains to be investigated whether the

residue of Br rice effect on the soil environment,

Key words : Br rice, Soil microbial community, 16S rDNA, Pyrosequencing
Corresponding author : E-mail, sisohn@korea kr; Tel,031-299-1144
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Characteristic of CH4 Flux in an Upland Soil Under Different Cover Crop
Management
(=H| 220 A= & EF0f|A2| HIEH HiE §M I}

Cuello, J.”" « Kim, Py "?

Aunzozez" - Zaz)?

"Division of Applied Life Science (BK 21 Program), Graduate School, Gyeongsang National University
IInstitute of Agriculture and Life Sciences, Gyeongsang National University

ZAS RS ZYE R (BK 21 program)

Hurjs sy asel 7

In temperate countries like Korea, cover cropping is commonly adapted agricultural method
to conserve the soil during the onset of winter season and after which, the produced biomass
yield of winter cover crop then serves as green manure amendments for the subsequent
summer crop cultivation. Soil could both serves as CHjsource orsink; however, no study has
been conducted about the characteristics of CHs fluxes under different cropping
managements. The objective of the study was to evaluate the characteristics of CHy fluxes in an
upland soil applied under different types of cover cropmanagements that include the winter
cover crop cultivation and summer crop cultivation, respectively, A field experiment study was
conducted at the Agricultural Experimental Station of Gyeongsang National University. The
study has two consecutive phases viz (i) winter cover cropping (November 2011-June 2012)
and (i) summer cover cropping (June-September 2012), For winter cover cropping, barley
(Hordeumvulgarel.,) a non-leguminous crop and hairy vetch (Viciavillosa Roth) a leguminous
crops were seeded at a rate of 180 kg ha” for barley and 90 kg ha” for hairy vetch based
from Korean RDA, recommended rate, The aboveground biomass of cover crops were then
chopped finely and incorporated into the soil by a rotary cultivator at a rate of 12 tons ha
barley and 24 tons ha’ hairy vetch. Corn (Zea mays) was planted as summer crop with a
planting distance of 50cm x 40 c¢m. The treatments of the study include the control (Ct),
barley amended plot (BP) and hairy vetch amended plot (HVP).During winter cover cropping,
the highest CH4 emission rate was obtained from BP followed by HVP and then the Ct.
However, during summer cultivation, where cover crops are incorporated as green manure, a
different trend was observed, The emission rate was highest in the HVP treatment followed by
Ct and then BP wherein most of the CHj; emission rate values were negative, Cumulative CHy
flux for winter cover crop season followed the order of BP (3.4 kg ha') ) HVP (2.1 kg ha™) )
Ct (1.8 kg ha™) on the other hand, cumulative CH, flux for summer crop cultivation followed
the order of HVP (10.5 kg ha') ) Ct (3.7 kg ha') YBP (8.8 kg ha'). From the whole
duration of the study, HVP gave the highest total CH, flux (10.5 kg ha™) followed by Ct (3.7
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kg ha™) and then BP (-8.8 kg ha™). For the total global warming potential (GWP) from both
winter cover crop cultivation and summer crop cultivation, the contribution of HVP was 265 kg
CO, kg ha™ while Ct contributed by around 51 kg CO, kg ha', BP on the other hand, has a
value of226 kg CO, kg ha”, which was consumed by microbial oxidation in high proportion. In
terms of corn grain yield, HVP (3.7 tons ha)and Ct (3.4 tons ha') did not significantly differ
in its yield productivity; however, a significantly lower grain yield was obtained in BP (2.5
tons ha'). The result of the study concerningCH; fluxesduring winter cover crop cultivation
and summer crop cultivation can be used to consider the appropriate agricultural management
to be implored in order to mitigate CH4 emission, but it may also be important to consider the

crop yield productivity for the following crop.
Key words : Winter cover cropping, Summer crop cultivation, Methane emission, Global warming

potential

Corresponding author : pjkim@gnu.ac.kr. (Tel. 055-772-1966)
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(Evaluation of Intermittent Irrigation Potentials for Decreasing Greenhouse
Gases Emission by DNDC Model in Green Manure Amended Paddy Soil)
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Impact of Fresh and Composted Cow Manure Applications on Methane
Emission in Paddy Soil During Rice Cultivation
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Cattle manure has been widely used as an organic matter source to improve soil quality and
crop productivity, Cattle manure application can supply easily available carbon (C), but
increase methane (CHj) emission from rice paddy soil during cultivation, We hypothesized that
applying composted manure which contained more stable and complex organic matter than
fresh manure may effectively mitigate CHs emissions in rice paddy soil during cultivation,
However, the field investigation which can compare CHj emission characteristics between fresh
and composted manure applications are still limited. In order to investigate the effects of fresh
and composted cow manure applications as a soil organic amendment on CHj; emission, rice
yield and soil chemical properties, five treatments were installed such as NPK(no manure as
control), NPK+Composted cattle manure, NPK+Fresh cattle manure, NPK+Composted dairy
manure, and NPK+Fresh dairy manure at a rate of 5 Mg ha' based on dry weight,
respectively, in a temperate mono-rice paddy field in 2011-2012. Total CHj flux which was
investigated by the closed chamber method during rice cultivation drastically increased with
fresh manure additions to ca., 255-371% over the NPK treatment (269-374 kg CH; ha).
However, composted manure applications significantly (P (0, 05) decreased seasonal CH; flux to
ca. 57-62% over fresh manure treatments (954-1268 kg CH; ha'). These results indicated that
the increase in the stabilization of C compounds may be attributed to decrease labile C
contents in composted manure applied plots, which possibly reduce CH4 emission during rice
cultivation, Labile C contents in soils also showed highly positive correlation (P(0,05) with CHy
emission rates in this study. Rice productivity increased with fresh manure additions to ca,
3-229% over the NPK treatment (5.6-7.2 Mg ha"), but more significantly improved with
composted manure applications to ca. 3-25% than fresh manure treatments, As a result, the
total CHy flux per grain yield which can simultaneously compare both grain yield and
greenhouse gas impact in the field studies, significantly increased with fresh manure
applications (148-172 g CHy kg" grain), but were not significantly different between the NPK
treatment (38-67 g CHy kg grain) and composted manure treatments (47-68 g CHy kg grain).
Our finding suggested that composted manure application could be a promising way to
mitigate CH4 emission and to improve rice productivity in mono-rice cultivation systems,

Key words : Cattle manure, CH; emission, Composted manure, Labile C, Paddy soil, Rice

cultivation
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Individual Contributions of Soil and Rice Plant on CH4 Emission During
Rice Cultivation in Green Manure-Amended Paddy Soil
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FYUAUSEYE YT (BK 21 program)

Institute of Agriculture and Life Sciences, Gyeongsang National University
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Many researchers have documented that rice-mediated transport is the major pathway
potentially accounting for more than 90% of the total CH4 emitted from soils over the growing
season, However, characterization of the individual CHy transport like ebullition as gas bubbles
and rice plant has not been well elucidated in green-manure amended mono-rice paddy soil.
A mixture of barley (75% of the recommended dose, RD), and hairy vetch (hereafter, vetch,
25% of the RD) seeds were broadcasted after riceharvesting in the experimental farm of
Gyeongsang National University (36° 50° N and 128 26’ E), Jinju, South Korea, and the
above-ground biomass (34-36 Mg ha-1 with 67-69 % moisture content) were harvested before
rice transplanting in 2011 and 2012, The fresh biomass was chopped in a 5-10 cm length and
incorporated with different ratios (0-100%) one week before ricetransplanting under the same
chemical fertilization (N-P,Os-K,O= 90-45-58 kg ha"). The combination of cover crop biomass
was applied at the rate of 0, 9, 18, 27 and 36 Mg ha' on fresh weight basis to investigate
their effect on CH4 emission through direct ebullition from the soil and rice-mediated transport
during rice cultivation, With increasing biomass application, the plant-mediated CHy transport
sharply increased until the vegetative stage of the plant, while CH4 emission through direct
ebullition from soil was higher at the reproductive stage of the plant than plant-mediated
transportation. Our result predicts that ca. 9 and 91% of CH; emitted through plant-mediated
transport and direct ebullition, respectively in paddy soil applied with green manure
applications. Incorporation of cover crop biomass at 9 Mg ha” was optimum for the reduction
of CHj emissions in soil and its increased application can significantly increases CHj; emission

during rice cultivation,

Key words : Cover crop, Rice plant, Rice paddy soil, Methane emission
Corresponding author : pjkim@gnu.ac.kr (Tel: 055-772-5460)
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Uptake of Arsenic and Cadmium by Raphanus sativus in the Presence of
Organic Amendments and Red Soil
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SENEY Fesonse ABYNY

Agricultural soils contaminated by arsenic (As) and cadmium (Cd) have become an important
issue as a result of industrial activities in the vicinity of agricultural areas, excessive application
of contaminated fertilizers and manures, and irrigation with metal(loid)s-contaminated water,
This study investigated the effect of organic amendments (vermicompost (VC), and hairy vetch
(HV) and sesame meal biochars (SS BCs)) and red soil (RS-2% and 4%) on the availability of
As and Cd in radish (Raphanus sativus) in a highly and medium contaminated As soil. A
highly As-contaminated (HA) soil (1341.54 mg As kg', 2.99 mg Cd kg', pH 6.85) and a
medium As-contaminated (MA) soil (112,45 mg As kg', 1.98 mg Cd kg', pH 7.66) was
incubated for a week in the presence of RS and other organic amendments and used for pot
experiment, The results indicated that HV BC and 2% RS decreased total As and Cd
significantly in HA soil, whereas in MA soil, As uptake was reduced significantly by HV and
SS BCs, and VC. Cadmium uptake in MA soil was not reduced significantly by any
amendments and also RS (2 and 4%) increased the As and Cd uptake compared to the control
in MA soil, Total As and Cd uptake in VC was higher than the control in HA soil, whereas it
decreased in the MA soil. The dry matter content decreased in HA soil in the presence of all
the amendments, while in MA soil only 4% RS increased the dry matter, The bioconcentration
factor (BCF) values for Cd and As in HA and MA controls were 7.5 and 0.4, and 0.34 and
0.13, respectively. The BCF values decreased in amended HA As and Cd soils compared to
control and the lowest value was observed in HV BC soil whereas, it increased in MA Cd
soils. In MA As soil, the values decreased in BC treatments and increased in others, Although
the amendments reduced the BCF values compared to control, the translocation factor (TF)
values were )1 in HA As and Cd soils which shows that the bioavailability and translocation
of As and Cd from root to shoot was enhanced. The TF value was )1 in MA As control and
4% RS soils and (1 for others with significant decrease observed in BCs-treated soils, In MA
Cd soil, the amendments have only slightly decreased the transfer of Cd from root to shoot
compared to control, The results obtained varied widely between the soils, elements and the
treatments, This study suggests that radish in the absence of amendments could be used for
phytostabilisation of Cd in HA soil and for phytoextraction of As and Cd in MA soils. In the
case of amendments, only BCs offer some promising results in the remediation of medium
As-and Cd-contaminated soils. However, a field experiment is required to confirm the results
obtained from the glass house study to carefully understand the behavior of amendments in
the presence of As and Cd.

Key words : Arsenic, Cadmium, Radish, Organic amendments
Corresponding author : wikim721@korea kr (031-290-0527)
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(BioConcentration Factor (BCF) of Perchlorate from Agricultural Soil to
Agricultural Products)
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HaArsh=o] dFQl Perchlorate &0l Al &3 =aL stk o g Qhgste] HA 3l =A] &
7RI lo] B, Askr, ARF 55 LG Perchlorated] 2 HE EFolv &=
©° 2 AME3EH FHW A& ESF Perchlorated] S @H T B %1 It} Perchlorated
eSS AFHG o ZH QA% Perchlorateo] =Z %A H+=d| A7} Perchlorated] =35

A 71sAet B dfrotelAle A dFS ZAe T s A vig Ao
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7o FEGH wel AFE ABE 1% oMHEAT olHEYE-oR 53

B9l 1% ofAEAte 2 FE3ITE FE3 AlsE 94EE & JEYAE o)&d HAE A
& oJFste] LC-MS/MSE A3t EYAIEE SHTE o83 24AF FE3te] dilEe
T oFste] LC-MS/MSE A3ttt SE EAHe dist a4 He A 3582 87.72~

111.26%2 Jepgton], @4 2 whEAde RSD 1.67~5.33%2 Uehst) 483 29k et
Perchlorate$tsF X235 B2 AEFZAFE Ao, AEFZA<=(BCF: BioConcentration
Factor)?] 2F4& Cp(E2HE W Perchlorate 5%, DW mg/kg) / Cs (B W Perchlorate ¥,
mg/kg) 2 AT e S AR 0.52~23.06 pg/kg, =F 0.19~7.46 pg/kg, Y
T 0.19~21.42 pg/kgo® Yeiyton, E4F S AAF 0.34~12.60 w#g/kg, FF N.D~
16.13 pg/kg, JLF 0.82~1.25 pg/kg® UBut BasFAre A ) ST 52D+

2 4% o Jeten Aafeln dolgol e Aow et

-— =

¢
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(Investigation for Regional Distribution of Potential Biomass Generation
and Energy in the Agricultural Sector)
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W 5 173ES gido g 2159 Al A= 2AEFE|, vlo] Qs Wk kg
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ZA A oA AELE Foh AFEsEon, ouA] duE oluA IAlFS AL
m Fed HFFG AUAF (keal kg)S AFE AT Fog AgEATt. FL& FYIAE
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Q2o B3] o]g&Eo] Fo} dUA| AT ARE T & JE Ve FS FHE Fow dekHEd
76} FHAHE] AR FAFe 2FU(&7])7F |1t 4313 TOE, AMY HdA47FA] 2747 TOE, il
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(Effect of Green Manure Crop on Soil Chemical Property in Carrot
Continuous Cropping Cultivation)
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A ESF Jﬂr 6.42-6. 634 HME k2 zbo] glo] mlszg Aol o, ECE TAIEYY] A 3.0
ds m'e) B3| AZEleteol @ z;% 2t AETE 284 dS m' 274 dS m'2 A=
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ol oft

[\)

EI?‘_', o,
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(Effect of Chemical Properties of Swine Manures as an Organic
Amendment on CHs Production Potential Under the Flooded Soil)
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& A8 FAEA =129 3452 54 4 organic labile carbon ¥ o] FAAAE EH3E 2
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AdTte]l & A-(mythyl-coenzyme M reductase) HZQAQ] Nigh#¥¥} CH4 production potential®] 7
FIA = golxA] o, Wk 2kalate] & (methane monooxygenase) X ZQIAFQ] Cu, Fe $F
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(Evaluation of Soil Erosion Change According to Future Climate Change
at Imha Watershed)
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(Effects of Rhizosphere Soil Environment and Weed Control by Soil
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HAH, &8k, AE, 7Ho
(F 2) EFH of oxl= g ZAIE #st EYEAM
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pH(1:5, w/w) OM(%)
i A 4.62 1.15
(£4EA) B 4,96 0.87
= A 4.63 1.61
FEA) B 4.80 1.57
AT A 5.14 2.79
(a%) B 5.23 3.10
AT A 6.42 3.29
FEA) B 6.55 2,71
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(Distribution of Contents of Heavy Metals in Saemangeum Area)
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e A AHEZEE TYEA GEE St JiEHL glon, B APe IHHA] FHEA
% o) A

s AR Aste] FREY. SESRARE dbs =l AAE

A2 R 9] 992178 A gste] 20091 4-5¢, 9-10€ 9l FEE(0-20cm)9} A E(20-40cm) 2 U
ANEE AFSL Cr, Cd, Pb, Cu, Ni, Zn, As, Hg 87} &2S ESFFAAIE o wle} BAs1¢)
FEFEAEL Cr 0.75, Cd 0.012, Pb 3,75, Cu 1.36, Ni 9.19, Zn 34.03, As 0.49, Hg 0.048mg/kg
[e)

2 3R Eded FHVIEAY T5) olstR & ¢HHE Ao EHEHAH. TIE
o

Z gre BF A6l UehtA gtk 2AAERE shblel sk 2o A4S vehy
th Eezlolo] e FFE FFE Cr, Pb, Cu, N7k AENN oRF e ATEL Bit EFF
)

lo of

At SRS EFSARe BAS 2AE A3, FFE Pb, Cu, Ni, Zng EF pHO
% F718 FolemBgF ol Aol JUBAS Bok ANF A EFe
F pEe oo, FYEAR AET F At A
9740 QRS 2ar Ro) Tt AF9E ATS ForH 2908 22 A5 £
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Table 1. Concentrations of heavy metals in Saemangeum Area soil (Unit : mg/kg)
Survey Selections Cr Cd Pb Cu Ni Zn As Hg
Month

Mean 0.64 0.004 2,99 1.21 9.53 32.3 - -
45 SD 0.287 0.009 1.164 1.005 1.0059 11.684 - -
Max 1.31 0.053 6.97 3.42 18.28 60.8 - -
Min 0.00 0.000 0.00 0.00 4,66 15.1 - -
Mean 0.86 0.019 4,51 1.52 8.86 35.87 0.48 0.048
9-10 SD 0.303 0.023 1.707 1.118 4.037 14.76 0.296 0.0295
Max 1.70 0.077 9.75 4.30 18.00 75.2 0.99 0.099
Min 0.35 0.000 1.93 0.01 0.00 0.00 0.00 0.00
3t 0.75 0.012 3.75 1.36 9.19 34,03 0.49 0.048
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(Effects of Fertilization Level and Seedling Distance of Sunflower on
Phytoextraction of Heavy Metals in Soil)
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T sk HosOs - HNO; « HCIO; W& o] 83te] #3ligt ¥ ICP-OES & YA, 7l=F, oFd,
T8, o, vl& F oF5d st F5& TS AN AS 7] sfutebrle] Eol= oF 139
cm 02 AH|pE F ARz mE zol= wnldk Ao g Yelgtoy, g Aol Ha
2355 g & AH|gFo] Frketal ARzt o] HoA4E AT w3 T8k Aol FEd
ot dnletrE BE, £71, o, E, At 5 Ul FREeE FESNS u, dwtEos AAAs}
ArE AFo] & AdFo| vt Egh dfuietr] A4S $uke) o]E4E whe] AEAY 549
TEEFE Tk Aol e o] w AM|FEe] FETE U B2 FEHol §THE
Aol yelttt. dinietr] el ol 9% EEE S 7] BF o #elo) go] Aoy
Aol Mgl wpet 719 Fud& TFo| F7kske Aol ATt S BE 55 dAE
sl AlvEFe]l Bl AAAt FE5F HHHA T FEE S50l soue Ao FAHA
o, sulE 17t AAE = JE Hd F5E S59S Ay AS, FHTFETE 28] Alb] A2
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(Properties of Cambodian Rice Soil and Perspectives on Enhanced
Productivity by an International Collaboration)
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Jong-chan Park

AHYole] #2008 7 GDP o] 28.8% & AHA|stal A 189179 59.1%E5 AFA|st
T 2% A]lelal, 53] o] Zrrofe] Fa AN Aoy A2 A 2HEAiHA L] 800
sigshs 2,613% hat Ax|ste] FHUole] $8 2HE 5 shtolw, s7kaFFEEe] Zuboltt. 1
Ay A vl Aol RESta v VIed B Awrheel BEshe] wA8A EdRte| AT ol
mEleta s FAE SRA Keke] Bl A2 FH S7kel /lmvlAlopek wiERe] 1/2
TToE B AdAolnt. wek FHTol B¢ By, pH 5 7o HHEFCR Bl il
g 7bsAdel an, EC, FE] o, A AaF, f1e I, CEC 47 fevet Ay o
°] 37.5%, 0.28%, 29.4%, 13.2% 17.4% 2 EFH L7} 233 Aot} ol £ 7= #HY
oke] TP FE Fotel BALA 9 RIZEHA, ARSI Y)efEtr] s A= W
A grEvote] B AfE HlSE S st avte] HIl=ds Ak A6 A& 5
S opdsiuler)/mh] ZE, sttt daile 58 T ERIES wAst B

o
= 6‘]:)\]—}\1 Z]
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% WY FU L GE BESS PPANA ABF AL BN L NSEE 42
e Ao AnHgth Fucle}l Eakel FS FRGFe] wlS vu AF evshel vgEy
Aol BiE gAel 2 Zom Al Heith ofo] Futicle] A¥F ArnAT, IS,

A
Farsht, WMEE A S0 nAEnE FF AT 9 dA H8S Skl A, it & F
[e]
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g Z7MAYIE 1aA Fo] Bu)E Fal ARAKES FAAA gl st

o o off x o2 il o W A o %

5 25 thAske a9

FEH TH Y AL S F s Ao AdHAT g, AR Al FUILE

Holut dAle] A28 7Hed da/dads 83 188 A <« Alzde] A3 Hnst

& A8 2 g Beste] dehEE HAE e He AR FEEEEE FEsta, &

T o 2 FE EaEe SUHAHCEAN FETete] w2 B HEEE Vi & 3

Aoz AREH. b, ol Fote] EYHSE derle A mhE wdvley &
nAEH R, HE| 282 T I8 AWNks 75 JS AeR duEd

FHO - sl EdrIe N, B vSede, HustegasE, rdEr R

FAHARKX A=K : E-mail, hangh@chungbuk.ac kr; Tel, 043-261-2563

304 2013 =3 AEEE AFr)F3] 2 sEdnd s



2013 #=ggsets| shad 3| #

o2
>

shui2t7| ZHEHE St AESH2UHo| WE EY S35 2l © 0ME #3lo| Hat
(Changes in Soil Heavy Metal Fractions and Microbial Populations by Plant
Purification Method During Sunflower Growth)
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Phytoremediation & B ¢ B Qo] HZ A7 ESFE e} A T FA=
= "cﬂ%iﬂ% o]-&3k AshiHo|7] wlitdd B v|AE, AEA ol
gk olaf7F ot ofdd & A= antetrlE
%Zﬂﬁﬂﬁﬂ‘ﬁoﬂ 4o Eoo]: TEE 28 9 s st digte] Ak Y. EL
TEE A T, 7 TS, ol TSl el AR WA FEE
d TEEYFS 0.1 M HCL, o]lFd T
CaCl, & F=3IH. EY nAdE o3& £487] flaiA pPLFA WS o] &3}
, Q-PCR & FallA el glo} L2715 BAsHTE. 24 7§5’Jr, sfutetr] AA d EYe] &
A ek Cd, Cu, Pb, Zn, Ni 27} 3.7 mg kg, 70.3 mg kg, 14.6 mg kg, 133.4 mg kg,
6.0 mg kg' °13L, EF F FTEFHL URE YT e &4 6‘} Aok, sliuketr] AEl F-olle
7 Aol thete] XA A TS A kel vlE] T FEE TS 2-40%, olFd =
F2 0.1-2% FEoR FESIQH. duletr7F sk w9 AvtH e R VM8 SeEe
e A% BT S A9, MRS VA Qe A9ut NS 0 5%
Aol Skt AP Btk T3 AHlFES STHATIE VA SEEEES A4t
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Interpreting the Effect of Elevated CO; and Temperature on Retention of
Organic Carbon in Soil Using Isotope Technique
(4 solea 7|22 o8t EY RI7IE ER0l Cist 7] CO, ¥ 2
a2 ait M)

Seok-In Yun" - Jeong-Eun Lee" - Jung-Hwa Seo" - Hee-Myong Ro?
gdel) ome” - MEa - oy’
”Department of Bio-Environmental Chemistry, Wonkwang University, lksan 570-749, Korea

2)Depar’[ment of Agricultural Biotechnology, Seoul National University, Seoul 151-921, Korea
gt MEsss, MBS n SNEIHE

cocoT

The role of soil organic matter in attenuating or accelerating climate change is one of the
major concerns, Decomposition of soil organic matter can influence the global carbon balance
due to possible feedback by warming to greenhouse gas emissions and climate change. To
predict the effect of global warming and elevated-air CO, on soil organic matter, we studied
the variation in contents and isotope composition with soil depth under elevated CO, (ambient
+ 300 ppmv) and temperature (ambient + 5° C). The carbon isotope compositions (& °C)
under elevated CO, condition were apparently higher than those under ambient CO, condition,
indicating that carbon isotope composition under elevated CO, condition can be a possible
integrator to trace carbon dynamics in soils, The higher carbon contents and the lower & °C
values in soils under elevated CO, compared with ambient condition indicated that the influx
of organic matter into soil was increased and its retention was also increased. However, soil
organic matter decomposed fast under elevated temperature condition compared with ambient
condition, which was reflected by the “C enrichment with elevating temperature, Our results
suggested that elevated CO, and temperature would increase the influx of organic matter into
soils but the organic matter would decompose faster with elevating temperature and that the
carbon isotope signature of soil could be used as a reliable tool to interpret carbon dynamics

in soils,

Key words : Carbon sequestration, Elevated CO,, Global warming, Soil organic carbon

Corresponding author : E-mail, siyun@wku,ac kr; Tel, 063-950-6677
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Evaluation of Baseline Emission Factor to Estimate National Methane Gas
Inventory in Korean Rice Paddy
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Atmospheric methane (CH4) is recognized as one of the most important greenhouse gases
and may account for 20% of anticipated global warming. Flooded rice fields are a significant
source of atmospheric CHi. The emission is the net result of opposing bacterial processes,
production in anaerobic microenvironments, and consumption and oxidation in aerobic
microenvironments, both of which can be found side by side in flooded rice soils, There are
two methodological tiers in the Revised 1996 IPCC Guidelines for National Greenhouse Gas
Inventories (IPCC Guidelines), Measurement of methane emission using a Tier 2 approach is
accurate in that the data reflects conditions specific to the agronomic practices, soil properties,
and climate of site-specific studies within a country. The accuracy and precision of Tier 2
methane emission estimates increase with both the number of sites tested and the frequency
and number of measurements at each site, A standard measurement technique is recommended
in the IPCC Guidelines, Total CHs emission level in national scale could be estimated by
multiplying emission factor (EFs) and activities, and emission factor (EF) could be calculated by
Baseline emission factor (EFc) x Scaling Factors (SFs), Other data such as area studies, soil
maps, and climate information are necessary to the success of the reported data, Crop yield
and other grain production data are also important in assessing the quality and accuracy of
methane emission levels. In order to develop our own CHj emission factor, mean EFc was
estimated by using the field CH; emission data, which were investigated from 5 typical rice
paddy fields (Jinju, Daegu, Gwangju, Hwasung and Suwon) for 3 years (2010-2012). Our mean
EFc was 2,21 kg CH; ha” day” with error range +0.330 kg CH; ha” day”, which was higher
IPCC default CH; baseline emission factor 1,30 kg CH; ha™ day' with error range 0,80-2.20 kg
CH; ha' day' assessing no flooding for less than 180 days prior to rice cultivation, and
continuously flooded during rice cultivation without organic matter, To enhance data accuracy,
the relationship between CH; emission rates and other related properties such as soil,
metrological and crop characteristics was analyzed, Our CHj; emission rates have significantly
positive correlation with soil organic matter content, air and soil temperatures, and rice
biomass productivity, Conclusively, CH; baseline emission factor (EFc) of Korean paddy soil
assumed with around 2,21 kg CH; ha” day™, and this EFc value could be used as the baseline
emission factor for developing national CHj inventory and calculating national CHj4 emission
factor from rice paddy soil.

Key words : Methane emission factor, IPCC guideline
Corresponding author : pjkim@gnu.ac.kr (Tel.055-772-1966)
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(Studies on the Distribution of Background Ratio of Stable Pb Isotopes of
Soils in Korea)
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(Background Metal Concentrations of the SOI| y Parent Rocks in Korea)
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SEtel $AX EFES FRRAWE Ao old ks AA =, @, Fg, A4
A 8 ARsEAAY FEE FFS wUEPStD vk e B mehd AATFL

o
zAetel WA ERY B8 BsHS AR dotel AFS PR F 32AEAY 5544
2} 27403 o 27407 7478l ARE AHste] vholazelolnE Ralste]
FEE FUFL BYAGS cde SN wAdnT HAG fele] BN FFo] Espo
F Ee gE BFOALUNEM my/kgel MAAE Baharh. Cre sekol vshel WA
| =Y 859 20, MAYN BL 30 mg/gd] W RS Ak ou

(

of EQelA WYY W HAY fo EFRTk BE FFES AT N Cush: )
e 999 3 A5G faAsl B Ee UE uns rﬂ HHede] A EFod
(100 mg/kg)& WolAlE ARE Uitk Pbe ool W 3o Aol HolA st
W 2 QYRR BUNL S e YUY WY % HHY el =
F EFAPeIZG00 mykgS HolHE FFE B
EF 35 RIFH| B2nE 544 B 37
4e meEldtelor @ Aoz Pzt

s =

:‘*ﬂ

(B 1) Qaluet EYo| 2YY 34 XoIHY (2l : mg/kg, &8%)
T E cd Cr Cu Ni Pb Zn
kL 0.21 22.3 46.1 10.9 24.3 22.2
W Aot 0.15 48.8 15.5 27.2 23.2 69.4
LR Rl 0.32 57.8 223 33.9 25.7 59.1
3 0.22 36.4 33.8 19.8 24.4 41.3
EFHAE 0.3 30.8 25.6 23.1 17.0 43.7
A RS 0.06 29.4 27.8 13.8 20.5 39.3
95% 0.91 74.2 78.1 50.0 50.8 81.5
Holzk 2.37 356.1 141.9 202.5 164.0 582.9
H ik 0.00 1.61 1.19 0.86 2.32 0.18
‘11 =ESIT 0.59 - 15.2 14.2 18.3 53.6
‘01 AAES Ht” 0.53 54 20 22 25 64
‘84 gi =R <o’ 0.41 41,3 37.0 23.7 20.4 63.8
£ 1) SEXISH(2012), 2) Kabata—Pendias(2001), 3) U=3t2%(1984),
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(Evaluation of Fertilizer Value of Biochar Obtained from Pyrolysis of
Tabacco Stalk Under Different Pyrolysis Temperatures)
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Sejugtelr A EE Y FAES dvith Srlkeka lor, wle ve SR EE Hola gl
o v Fak=ol st ¥ AL weto] AlFd AA otk old # A= FYE biochar®
Azste] EFNEARA S E87sAES AES ] ety dis &% (300, 500 ¥ 700C)=
Az¥ @it biochare] H|E3HA 71x]E Hrlekgth, FHlldle BAEE AT Aol A
Astgom, B9H3 (m)% biomassE= 430 gm ‘o1t {712 BFEES 94 6%0]Y I, T-N 3k
2 1.27%019em, T-P & K09 e 7Hzt 0.23 2 1.84%0|2th, @it biochard] £&2 &
B =7 $712 e¢% biochar &2 ZHaslglon, ojd] W2 geud (m)F Arreke d8
3 «x71 300, 500 & 700C Z7elA ZHzb 170, 127 2 104 g m o|ek, @) biochare] &
e H 54S A 23 dEs %ol dEglo] biochard] EHE B U FH
2 FH3lzm o, tearst 3o E7)S0] et 983 700c ZANME EHo] ol
H o8 dEs xdd da vy FuHE #REHG0 dEs =R AxE Sl

FHAARES A A9 giE 2= dHgle]l K, C, O, Mg, P, Ca ¥ Si 59
st AEo] AEHoH, i wE fdxge Autxoz crf 7P @kttt @Hit) biochard]

= B3 2wy} Z7138be uel A Zrlele Ao 700T ) 500C ) 300C o]
t}. 53] @it biochare] ECE Q&3] 700C A 500c =4 vls) F43] =t IE
3 2= H@¥lt) biochar®] T-N $Hge Fis] 257 S718,E daste A¥o= s &
=7} 300C ) 500C = 700C o= @ttt §¥it biochare] T-P ¥ K,02] &2 T-N g3}
HPEHE]—L— Ao Z 700C = 500C = 300C Lo dws 2wt SUIESE TP 2 K09 &
ol 7kt Aol oo Az wmFo]l & u] F¥lt) biochars H|EEZA O R 7FX|7}
TR oy didl] 256 wE = - 35 540 27 ulid] olE 1t EYINEA
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with Plant Uptake
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This study was conducted to investigated the extractability of trace metals (Cd, Pb, Cu, Zn
and Ba) in polluted soils depending on ionic strength of dilute salt solutions, the kinds of
dilute acid solutions and relationship between metal content in soils and the content in crop.
We used 5 different upland soils polluted mainly with Pb and the ranges of Cd, Pb, Cu, Zn
and Ba content were 0,1-0,5, 41,5-271, 10.8-82.5, 26-110 and 15.7-89.3 mg/kg, respectively,

To determine directly available metal content to plant, 0,01 M and 0,002 M Ca(NO3)2
solutions were used, The Cd, Pb, Zn and Ba content extractred with 0.01 M Ca(NO3)2
solution were 1-5.5 times higher than that of 0,002 M Ca(NO3)2 extraction, however, Cu
content from 0.01 M Ca(NO3)2 extraction was only 70-80% of 0,002 M Ca(NO3)2 extraction,
showing no effect of different ionic strength on Cu extractability.

To extract active metal pool in soils, two kinds of dilute acid solutions were used. The
solutions were 0.43N HNO3 used in European country including the Netherlands and 0.1 N
HCl mainly used in Asian county including Korea and Japan. For Pb and Cu, the extracted
content using 0.43N HNO3 were 1.7-3.4 times higher than that of 0.1 N HCl, however, the
content of Cd, Zn and Ba from the two solutions showed little differences for each element,

The study soils were filled in the pots and radish was grown to see correlations between
extractable metal content in soils and the content in radish at harvest. The relationships between
Ca(NO3)2 extractable Cd, Zn and Ba in soils and the content in radish were significant (Pearson
r=0,84-0,91) irrespective of ionic strength but the relation for Cu was not significant (r=0,27), For
Pb, r=0.55 in case of 0,002 M Ca(NO3)2 extraction but there was no relation for 0,01 M
Ca(NO3)2 extraction. The correlation between two dilute acid extractable Ba and Ba in radish
was significant (r=0.7), however, for other elements the relations were low (r<0.45). The
relationships between soil and radish were well linked with plant uptake factors (PUF) of Cd, Pb
and Zn, however, a significant relation of Ba was not matched with low PUF (0.0024) suggesting

that another factor might interact with Ba uptake by plant within soil-soil solution-plant system,

Key words : Trace metal, Soil, Uptake, Ionic strength, Extraction
Corresponding author : E-mail idisryu@korea kr ; Tel, 031-290-0529
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(Development of New Spray Technique for Fertilizer Application to
Improve Quality of Organic Rice)
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(Adjustment of Soil Bulk Density by Treatment of Organic Matter and Its
Effect on Winter Season Heat Insulation for Field Growing of Garlic)
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(Chemical Characteristics of Biochar Obtained from Pyrolysis of Fruit Tree
Waste Using Electronic Biochar Apparatus)
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Seluel 5 AEALe s1hac R w9l AT H4RgA HARE 1742 kg 10a'0]H, <
4 thgow wol WAHL oldd F5AAA F
DA Ao Bl A8,

Z = 491
3L e AAol. ofol HdAA e FEEE FolHx

2 ARSI e daed ol BHA|st
Al Y B SFsAR o] 87
)

& biochar7h BT A&eee. Biochars 8718 270l4 QS Fo Qe fo2 ge
AT oo WA, eks AR, EPAFAZA T3} Fo| TEHI Q. X ATE
B, AM R R ANEG] 33 F2ol BY A AP 498 Fa) A A0
= ; 2 285 A&IR

e U%, lzﬂ biochar®] &, F714& 545 AT, J,AAA] F/7E AxE biochar
of &L AR (22.46%) ) TR (25.25) ) WU (20.28%) ) ﬁTO}ij- (18.86%)4=0 2
AR B 2 T Esket Al R biochare] pHE AAlRo] HE STl
7480l o, HUr‘j Bl Al 7 gA1E9] ECE 1.12, 0.95, 0.84, 1.04 dS m™
old] e d¥a] F ECE 14.7, 26.2, 12.8, 17.5 dS m'& F43] F7lske Aot F+A
A %%Hé biochar®] T-N 3k iz vl F7lels AaFeldal, drH4A THRERE A
WE W wuEE 1.47%2 7P 2o H, AR 0.49%E 7P W S Bl dr
ARA 7Y T-P FFe ¥ 02 zlo] Qlo] 1.25-1.74% B, F+AAA 7 biochar?]
Ko 3 AR 0.13-0.35% WA Fisl Foll= 0.93-1.25%2] HIZ F7tshe Aol
om, Cao IFE Ko} TS AFo|Uom, EFohtiolr 1.41% =2 7P =kal, wivirt

g ot B A FFE Mgo] e Aol 2,011 mg kg'o]9lon, Al
‘/H% Zﬂﬂ?‘& AAA ] A= 1,745-1,790 mg kg'e] Wz W o] gt o] ARE n)

A7 Oé% 3 F4e 5 AakE #5AA A biochars ThEFe] 27| AR 3431
sYdoeg o]gA] sehHgel H7t a9E /YT F S Aolzt ddHT
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(Microbial Distribution in Jeonbuk Area Greenhouse Plots)

ot - AZH" - 22" HY4Y - gt - oz’

BK. An" - KC. Kim" - SW. Choi" - S.S, Jeong” - H.Y. Weon? - JH. Lee”
"MeteErse|ag JsHsi S}

Division of Climate Change, JBARES, lksan, Korea

“sEN5Y IysYns

National Academy of Agricultural Science, RDA, Suwon, Korea

MY MEE s

Department of Bioenvironmental Chemistry, Chonbuk National University, Jeonju, Korea

AEE AAAMA Edke] X3t e vAE RS Hrhehr] flal sE=(aF, EvbE,
7], A, b 25 A Heo] ERS AFsle] E73}EAd, Pyrosequencing #4], Biomass C,

Dehydrogenase activity 55 ZAFSFAT, AR E42] Biomass C2 165~1,629 mg/kg HS 3

3, YL 604 mg/kg o 2™, Dehydrogenase activitys= 12.3~169.2 ug TPF/g/24h | 3L,
B 59.4 ug TPF/g/24h o]t} Biomass C¥ Dehydrogenase activity’} ESF715E k)9

o
A ZHzZE, Y=10.1X-36(r=0.645"*), Y=244X-31.8(r=0,513**) TAX o5 Ao TAZ HJ}
Pyrosequencing A2 B4 QrINDSE FE 451571AT, FRE G1Eo|, IR
AAE A= v|wgk 23 Chao, Ace FX&= H}aL, A A+ Shannon 2
Pordb kAW, Tnvsimpson S SEkch 2ARE Aol €4 FE(phylum) $3¢ AEFres

Proteobacteria 32.2%, Actinobacteria 18,4%, Unclassified 16,0%, Firmicutes 8.4%, Acidobacteria
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7.3% Fol A3k JUSITh. AR AFEREE IF 3, BEvE 10, B7] 3, FH 6, FF 3
oIk, B AT Bt WHAR LR B S wolodn, W) ANANN FERE
Chao 3,038, Ace 6,301, T} A<= Shannon 6.45, Invsimpson 8022 7} =QFal, =l ul A o
A FFFE Chao 1,550, Ace 2,731, YA A4 Shannon 5.9, Invsimpson 2722 7} Sroit),
ZAAAY BERL nAASE 124, AFFES) eV Zhzt sAAH, nALAGE ) 32 - o9,
B vAdw F4T FEV 64T LR TP WAL, MAYETL 585F 08 TP Wkt £

nrol RS A FES} 1 ESi)
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(Analysis of Hexavalent Chromium Using IC in Volcanic Ash Soils of Jeju)
2 - Aot - 21y - R84 - YME - Dofet - TAE
Dae-woon Kim' - Yeon-baeg Kim - Dong-myung Min * Yong-nam Yu -
Seok-jun Yang + Mi-ra Ko + Seok-hee Jin’

IsuzEDYeY HEAY

HoL

National Agricultral Products Quality Management Service, Jeju Provincial Office

o7t 3E EYLY
ol 2 AFA Bl A X

AFe EYY + ¢t
mote] stk &F Al &)
AAFHL Yol FFE
YEd 4%, & 3%
ok gy ol EY
Ao, EF & 7}
g Cr(vD o] A= a5t}

Cr(Vl) E24¥ye 7j&e E A ZZNA Cr(VD)E diphenylcarbazide(DPC)2}
PRAA BAste AR setEe] FREE S40nmolA] BFBEAR AR F
Al RC-membrane filter2 AA| 3+ Cr(VI) EYF A|5E o] mAZrlEIHZ(IC)Y o]
o2 ¥ 3 & diphenylcarbazide(DPC)9} Agsle] A== 2H3}3HES UV Detecter2 =74

-{o

N,

M

o

i)

ol

)

© K ro
2 O
N =
EOY
19

4 .
oY gt
oy %

o -
N
- do
Loz
lo N
z
;i o
off Mz
2

[ %
o

Ho

N,

-z
3y
)
12
Y
(L
Uf
,
2
S,
=
>
k1 Jo

£

o

g5
o 32
:“.:10
&
T
2

a2
2
=l

rlo
r’ U
I

(.
E-

(O]
=
P
A
ol
ol
i 2 ¥R o mt c

ot
>
>
ojf
lo
il
Sh
i
=
2
im N
)
dm e
ot
>
ton
f
N
2
N

rlo
P
o
fru
WL
_1—91‘-‘_’4
A
&
%0
vl
r 0
o
m
OO

o] 109.8mg/kg® = ESF Ht

Walol] oaf thoksk Ak3l sk *JEHf—é %ZH?‘S =
3= Cr(D3 Cr(V) &, JAdo] 73l EYe
o]

& o oo
o Ml o

BN o
oo i

2

El% o A P
Rl
N
A Lo
M

A o
& §H
%
oy
o
a1 _0|_,
OE rlr

il
e

ol
i)
O g &oqfo

1

i
I
I

S|

o
L

A
3

= 2O E skl o] EMM2 Pl *bﬂrﬁl#(R)ﬂ 0.99994% Ueht Cr(VD¥} ¥
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(Varietal Differences of Rapeseed on the Heavy Metal Uptake Grown at
the Agricultural Soils Near Closed Mines)
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(Method Comparison of Soil Organic Carbon Measurement:
Wet-Oxidation & Dry Combustion Method)
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SRR B B W), 59, EFS Bte] o]Folzith AFedsie] FAlo] 5
£ o7] 2o olshek, £ WYIE] HE FHIIRATOC)S} ol EF F f716kke] 3
B2 #@s] Hot oldd Baedel meldd £ F 47wk e oG £4 Fo
WagFol vste] Ag: 4TL v, AA 2T AR AHo 9

B 3o f710aE 245 PHoR /b 9e ALguold & FAAEEORE Tyurind
3} Walkley-Black'o] QIth, 2@ AahAIel F2EAL o §3le] f7I0kas WAA st
o, Be g5 AR, AR A9E 9L 5 glov), A54 HYE FARNLE
A% RS AgH] dRel APEAA AET 5 Ax, thpe] o] wAFh ofo u]}
of ANLN RNV PP EF L WPIHE f7102 FFS SHT F ola, e
T Askn P Aol Hol AN A BAHole & 5 ik

|23}7] 9l8te] FAEMHOoZE Walkley-Blacki S ARE3FSAL,

R LSRRI
AN AL AT YI(LECO, TrusperE ol §3H4IEh, 0.5 mm EEA] F3417] FUEFS
BAARE ASET, WaldeyBlack & FEAAES A3} W AHgste] 47182 A8
U F, e FARL DoIFE A9 AN Fohol LUFORA A5E 4718 ¥ P
Shelth. 2RA7] SPPE 50T ARE U3 A2AA, K71GLE BE ositiE
AR F IR AEVZ olAshdie] S Fge], EF U0 gustart. 4718 O @
e APPRATE 27 whitol fldkie] FoerE f/1%e FHS Avstdr

Aol A8E ARE §71 FHEE A 10 w12, el do R FRee] 1FUR
AU ANz FAE wstdr. §71% FF 1% VRl TFAE T dve) U3
S7b g EQT Walkley Blackish 9aRN712 248 A8 IARAse] de wgol
e e 2t AL Fdstarh 120 Wl AmE 16 v Bohe AR, oln A
S A3 melthe A Helshdt

y=1.076x-0.1692
R?=0.8182

y = 0.9698x + 0.0139
R?=0.9262

o 100 w

(38 1) HZEA, R7IS1%0/2 ag 2) HEM, RIIE 1~2%

ZR(0] : BRI, AEHY, Walkley-Black®, 94847], 14 A4
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(Comparative Method Development of Soil Heavy Metal Contamination
Measurement)
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A AR AAelet SRR TR 4 sl 4
Ao E5 ol el ke APy

3N o] ot =
& 0] ek QTSR A, FEATE =0} WARRRACP ARS), 2
SHETiErl AFRAUCKMS) 5o BRE 5 otk A4 ERedRAANRIEL BRIz
E3| 25 o]83Fe] Y9(aqua regia)E FE3F T, AAS T ICP-AESE A3 WHS A3t
T g, A, el TR, 245 Sol A1Ed Sl wel BAARA 27 Aholr)

Ue 5o EA-e] @At At A thre] EGEAV|HA AL F2l ICP-AESE FA]0
olel A8 AT S Sl e AL sl R e Ak Sl e
o, FELLe T2} %é?% BARA ] A7I7F Fele] BgstE welE doA AEshA| ke
A9E Jepd ? N‘Jﬂr. TS f7)E 5ol =4l Fe, Mn, Al, Ca, Mg 59 & EAlste ESA]
g B4 A, AU g5 HelE 5 94 7 9 SRS A3 dotofk ), Wl
o] FHE Ftslofof

B AFfoM = gkt i«l SHES deld SAdAY T FHETY AFHFEZE(CRM)
o] BAM-U110 5L FA|ESCZ ALR3}o], KS I ISO 11466 2 EPA method 3050B 5 7}%] XHJ
2] W) wle} 2228 233193, ICP-AES, AAS, ICP-MS 37} BAAxg =4 3583 7
sksle] Algo] o]slats g 2 27| o W}E X]'OIE gkl it
ICP-AES &A1 4], Jﬁoé%@* 714 Al 1 AT R BANoU, EY Frlol2
& whol FJld vl e el Asel FH dFo] =& uf o] WAEE Aow dEA

4
X
rlr
d

A

o
i&

e
O

J= Cd o AL, F 7N 33 (As: 193.70nm, 189.04nm Cd: 226 50nm, 214.44nm)S o]-g3te] =
A, S vlwstdnt, =t fr)Eo] ko] 2 dT ] nX e JES ddsty] $18] Wakley-Black
Ho 2 f71E s SAs e, A= 9_013% shego] vl =2 g, dodo] =2 A%
o 4 tddL s SAPATE AAL FFEo] E2 FFS Btk 53], Cd EAA] 43
3}47(226.50nm) A T ko] AEHAl YERE Zd&i e ]3}‘?‘3}. Tk frlEo] =2 A5
735 Xqﬂﬁ A&l WolA= 9 JFoE UHE FHY 3Fgo] thah A YEHT S
A e Ealso® 7=rt "WojX&= Pb E«] ﬂioﬂ/ﬂ% %'}7} AAE BEFE vk 1
TE /\]Loﬂ’ﬂ% AR AAS SA7e] 3ego] =A Yetstal, f7Ed3d = Efé 749 Cu 59

oA ICP-MS 3% 3lgo] =7 UrEP;kE‘r. HhH ) A% AlgdAE IA ZFo|7F et
A e AR RIFHNY. AAEHTEY] vuoAE F71E o] &S 79, EPA method
3050Bel] wE ®WHo| 3¢go] = Uehte ASR FERIFHJY, o]9} Ho] FEEHZ g 1
Aol BAHE EYAIR 49 Ag, Agd 7475%‘1”401]*1 ZHdoel s 2 e s A

gste] BAsfof shoh, spaddlel glojA Bz Y4l Hille, #k, AMSSHE Arle 54,
AT Alge] 2T 7AEte] Adelstoiof ayh:‘r st 7§§1£ %8 —Ii'r%ﬂ% A= Ao 5
o] 7bselttd, Alge] 54 2 BAUGEZAS Fiol wE AAe d A0 e d9d 24
= uHE Jart vk ddE

FHo] @ FAlO] © FTE, AAS, ICP-AES, ICP-MS, A3, M, 3&d4, 3+
FARAX Hzbx] : A&} AZEA : E-mail, 2101138@ekr,or kr, Tel, 82-031-400- 1623
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(Distribution of Phytoavailable Heavy Metals in Agricultural Soils Affected

by the Abandoned Mining Sites and Soil Properties Influencing on the
Phytoavailable Metal Pools)

zts|" - AR - MeE? - Ay
- Kwon-Rae Kim” - Kye-Hoon Kim"
"MeAfeta, Jagne|atst
”Department of Environmental Horticulture, College of Natural Sciences,

University of Seoul, Seoul 130-743, Korea
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Ga-Hee Lim" - Byoung-Hwan

edet 384 09 FAAE Y4 AR 2ol BEFL Yu, BN A% 5D
Fol A&H o oofAx k. ol AN YA FAHEe Y AL A|H3 gle],

g kg RS HEAE ES Ul F55 FaEe EYGSAES I nefsof stk 2 AT
MM FFA ol o F FAA O g Feehs 2AslaAl sl AT Ao w Pk o
FS e TAA BEY FEE5 FEE ol I nXE EYEALS dolrixzl st
SElvel HA@a QIS w44 EY 14288 AFE AF AEE AMEstden, s B
pH, F71&(0.M.), $E/71€2(DOC), AEEF, &FrF - d - 4zt AskE &=F, FaaiHol
o3t FH4(Cd, Cu, Pb, Zn) FE%, 1 M NHNO; FEHZ} 0.02 M Ca(NOs), 3&Hol 23t 5
w4 FEH v=E 34590 4 S pHel HETFS AL, 2ago s ¥ T E
UYEAY 55 FF 2 FEE o] AABAE JFIARAES T BT
& FEE 2EEo HER AET BuASF K KRS EdY =7

us A 93l Cd, Pb, Zn¢] Kq

oY
rlo
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Yo
= 0%
o,
o
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o)

LU, ol B pHAl 5Tl weh $34 SR dadths dwAEel olE3 eshe 2

Ak, Kagtd 715 2 DOcee] AdTA] dojM= Cd, Cu, Pb, Zn EF7F AZ o2 S-¢
FEAAE JE AoE YEGIL o= fUlEe] S7HEFE ES U T55 fFERTF SRS
AL ousttt, dFuE - d - 32 AeE Y Kegkde] J3#AE Cd, Cu, Pb, Zn B

A g FEBAE Yehlen o oleFHede] B2 EYFYSrE TEES FHée ¢
= AA fFREVF Aaste A guidit o) AdE T £ u S5 TREE dEd
el zpol= Slev B pH, f7lE 9 DOC, &FrF - d - @3t AkEe] FFe] TE5
FEEE Z2Aske 7o AR dAddd. webx, FEE #2E sA olE dAE] e H
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Table 1. Correlation coefficients of the linear regression analysis between partitioning
coefficients (Kg4) of heavy metals in soils and soil properties.

Cd Log(T"-Cd) Log(A"-Cd) Log(A-Cd)  Log(Kd“-Cd)  Log(’Kd*-Cd)
pH (+)0.59" _ - 0.5 0
Log(OM) (025" - - (0.20° (1)0.24°
Log(DOC) - - - - (10.24"
Log(DOC*) ()0.42"" ()0.19° _ Do 035"
Log(Al+Fe+Mn) (+)0.34" - - (+)0.29" (+)0.29"
Clay (%) ()0.21" (10,23 (0022 - -
Cu LOg(Ta—Cu) LOg(Ab—Cu) Log( A°-Cu) Log(TKdd—C d) LOg(TK d°-cd)
pH (+)0.53 (+)0.23"" _ i -
Log(OM) - - - (+)0.22" -
Log(DOC) - (+)0.22” - (-)0.27" (1)0.32°
Log(DOC) ()0.30 - - (:)0.27 (-)0.41"
Log(Al+Fe+Mn) (+)0.46 (0,43 034" -
Clay(%) _ ~ i i -
Pb Log(T*-Pb) Log(A"-Pb) Log(A*-Pb) Log('Kd-Cd)  Log('Kd®-Cd)
pH (+)0.40"" _ i 0.8 070
Log(OM) - _ i i -
Log(DOC") i _ i - -
Los(DOC) (030 : (0.25° : (20.29”
Log(Al+Fe+Mn) (+)0.32"" _ i (038" 0.5
Clay (%) (0.19° - ()0.26" i i
Zn Log(T"-Zn) Log(A"-Zn) Log(A*-Zn) Log(Kdcd)  Log(‘Kd*-cd)
Pl (+)0.52" (038" ()0.32" (40,66 (0,62
Log(OM) _ ~ i i -
Log(DOC) - (+)0.19 : (017" ()0.18
Log(DOC?) (-0.26" (+)0.17" _ 03 Do
Log(AltFesMn) (0035 - - (9)0.25" (+)0.22"
Clay(%) - . _ i -

® Total concentration of heavy metals using aqua regia digestion method

® Available concentration of heavy metals using 1M NHsNOz extraction method

© Available concentration of heavy metals using 0.02M Ca(NQs), extraction method

¢ by 1M NHsNOs extraction method

° by 0,02M Ca(NQs) extraction method

f by water extraction method

9 by Ca(NQs), extraction method

! Solid—liquid partition coefficient (ratio of metal in a soil to the metal in the solution)
' Significant at p¢0,05, p¢0.01 and p{0.001, respectively
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(The Distributions of Pb Isotope Ratios in Stream Sedlments Around a
Closed Mine)
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= Ik ey T o] e dde] =AY A4S, v A
Homs Zb edle] Tlofgel et JfE Al vteto] oY) wiel] EIEQ AR AS FHs)
= AL ek 2 AFelde F dAEALL v ol &ste] AR FrETet ARV g
= @ odd skl T, w7 B dF AgA T FUF LAde] EAEe v odd st
AN ZHzhe] e do] bR Al A= S-S Blasklt

B 2 EHE AEE HNO;, HF, HCIO; 59 E3atoz 2l Zajst & Lol wdk APS
o] g3le] S AASFRFI, MC-ICP-MS (Multi-Collector Inductively Coupled Plasma Mass
Spectrometry)Z o] 83te] W HAEY AL HE BAEAch ©d o g kA b/ Pb
C7Pb/Pb) HlE T fE57F 2.1143~2.1238 (0.8507~0.8537), AF7}F 2.0749 (0.8374), 3t
F A"l 2.0919 (0.8439)0]%t}. T <9 aA L b/ b (pb/ Pb) Wl FHFAE S
9 2.1175~2.1280 (0.8518~0.8552), A& 2.2948~2.2905 (0.8428~0.8447), 3H+A]A 2.1032
(0.8472)%1 WHHol| FECQl ¥k 2.0070~2.0674 (08131~0.8305), &7} &3I4 2.2053 (0.8215),
olF A4A] 2.1030~2.1137 (0.8429~0.8444) 2 T2 EAS Bt b/ Pb vs., *’Pb/*Pbe)
3-isotope plots FHEHAE FHF FEFek A, HRAEY W e 8] o] A7
y=3.035x-0.468, R’=0.997 (T & AAD, y=3.086x-0.511, R’=0.997 (}Z& 2.9 3hxA)
o] 2 A AFAAE Hvhd b5 2 shA 37 A9 o EHdA vl A
dAA Hlolu e Zom veistth, webA skt AR del Fa o] #HEt fEe
LAEAR} AR A Fel As AT F U
F FE5e AFE 449 end memberZ = binary mixing equation Ak

3 RN
o9 A thE oA SAANA A 719 ol 7 ARl WA= A Selwe 2
3 o %

)

Zt 37~42 %, 35~36% o2 JERgth E3F IsoSource programS %3 thE 2 d9 Al

7F 2 99E BT st AlletH 72 2dde] 7% 35~67 % (HBAY &), 0~3 %
(FE), 0~14 % (&7} AE35),~1 % (1F AFA) o, AAA Hel 7]of&2 17~65 %
A Ao UERTY

ZAHo] : F A FYAL H], MCICP-MS, #H334F, tHEHE 2 g Ahr|d=

FoA X} .°_1§,|'I-| ! E-mail, panthallasa@korea kr; Tel, 82-032-560-8386
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(Effect of Fertilizers Using Ferro-Nickel Slag on Cabbage Growth)
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U HAZ2UA A-A7F 2008 @] k3 Eo] 157HE/d o] s 2 YA (Ferro-Nickel)o] A 4te]
3 glor, o] AHEIAHA 1009HE/ A oAt HZ YA <L eI (Ferro-Nickel Slag)7} WA=l )
o H2YASY I ARSI s1eh Aol FrAkekaL, 7S] edaRY d7%rt Yol
dA ol 8rFsAel =t webA dA2UA S FHSHA FHrEe] Sl Sio; oF MgO RS
o]-83te] FNS ALEH| 59} FNS EY/NERIRE Azt Alxd Hsel 71&e] rbdn gl AlH|
of oJgh v HE5A, wiFo FRFF 54, BEYY olgetd 54 i = HlElE XA
shaich HiFAS S *@#71, T87] BT gzl Ha BE AgTelA Aol skt
A5719] AFE AAFS FNS EQNEHIE A e77F Tl vla)] 73.3% S7Fekith. 587
o] FF2 HAHERIE ATt 2R 26.0% F7FERen, 275 E2TEY FNS B
FNF R ATl 21.1% o 993 AR Yewnt, 7%, 7 =g thxT-o v FNS E
FNER R AgFeA L8t Yeldth wiFo] 7R 9 FE5 g SA400AM IR
e AF7I vE] FE7]o] wiFolA ol A HYou, Fediae tixT B BE
e Pl Na,O7} 271 Bttt AEA| 224 SA] gz 7F X el T nlEERe me
ofmgt FFS HolX= (Ut EGY olftetr SAS ASAEd HAEG ASAF Fol ECS
T-No| X7 57} 33laL, CECE tizTolAvt S7ketdint. 5% e iz A+ =7
A, NigteF Al FARHA UEbsth £ A7Z23 FNSE o] &8 EUREHIE B FNS 1LE
H 5= viSFAu oA vls& HolA] egtom AMade st

FHlo] - HEYASHI, A BE, viE, A55Y, st

FAFK} A2H @ E-mail, chojs@sunchon.ac kr; Tel, 82-61-750-3297
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Table 1. SAHZRS F5F ¥ 3tstd

7M. 784 99k R84
Ean T IR 2 A3
(%)
FNS Bl 20.3 9.8 49.1 22.0
Z|&thkEe s 283 3.5 43.9 34.5
FNS TEH| & . 60 . -
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(Loading Capacity of Agricultural Soils for Heavy Metal by Standard
Fertilizer Requirement in Korea)
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Climate Change & Agroecology Division, National Academy of Agricultural Science, RDA, Suwon, 441-707, Korea

FAGoz BAoARA A% FAL FHHWA FAE 2 ANBE W FEE /1FEA
FE Qi Aot £ ATE B Tl e 534 W FFE PahFe Bk
Slate] SshHlR, ERNGA L PABUE To FFE BHX, Seuet EFEVEAETIES
AR dho] B FHE HaET wo} RS AVAY. FEE TSR BAeY] ekl
443 EF9EA87132010, T PAEA)ES =)L NPOsKO = 110-30-30 kg/ha, TH4F

ZH)|E 1.5 ton/ha, 4] 12 ton/ha, ¥ (FF)= N-P,Os-K,O = 89-43-44 kg/ha, A3|Au|g 2
ton/ha, EJH] 15 ton/hao] At Wit ©ejWZ (ha)d] gt F5& FolF(gha)> TES EYGF7
(1,500 ton/ha)2 &t ESF W FaleX(mg/kg)E AlMbetaict. of7]elAl EFFA(1,500 ton/ha)
T EYLG9THAEIIE e BE AFH7]I=0~15em) E 7HF 1.05 H-835te] ALttt
SHAAE F5& FgEFe s FolAe AR QbR ErE Egkor, kb s A=
7= 9 o], FAEREEH)E T, ofdd ¥ A7 FFo]l =2 A¥S Btk &3 U B
THIEAR 7| A SE&EF 24X ot dzl 5% Folg 7|oEe EH|oA
7 =kaL, sEth|soae A, Zded vsET QA A3 9 kb s AdFes =7
et = & Fatds ke A3, =l
A F((Pb)e] FapFo] =S ¥ o 2:(Cd, Cu, Zn, Ni, Cr)& wrol|A] &7 velg}
Tu4& THE Jdt ddg Rk = ofhFeEh A} UA) I Il=EF £o= =
u

UEbsth Huloll oFk re] Bl ofde] Rebees 242 1.18 mg/kg/year, oFd 3.72 mg/kg/year
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FHlo] 1 FAA, BEVEAETIE, 5%, B, il

FAFX}L 4=t : E-mail, gbjung@korea.kr; Tel, 017-252-7773

Table 1. Loading capacity and concentration of heavy metals in paddy and upland soil with
various agricultural materials by standard fertilizer requirement

Loading capacity Cd Cu Pb Zn Ni Cr
i Total load 4,61 1431 4 109.3 44823 148.6 174.4
Paddy soil -
Loading content 0.0031 0.954 0.073 2,99 0.099 0.116
) Total load 5.26 1793.6 84.2 5654.6 202.8 222.1
Upland soil - —
Loading content 0.0035 1.196 0.056 3.77 0.135 0.148
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The Accuracy and Precision Study of Hydrogen and Oxygen Isotope

Composition Using the Isotope Ratio Mass Spectrometer(IRMS)
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Jong-Yeon Hwang”* + Bo-Kyong Kim" - Min-Seob Kim" - Won-Seok Lee"
LT T R AR EER
Environmental Measurement and Analysis Center

National Institute of Environmental Research

Environmental Research Complex, Gyongseo-dong, Seo-gu
Incheon, 404-708 Korea

eI BASYEMHE

The isotope ratio mass spectrometer (IRMS) is an instrument that measures both of the
elemental contents and isotope ratios of hydrogen, oxygen, carbon, nitrogen and sulfur in
environmental samples at the same time, In this study, a recently introduced IRMS was used to
analyze produced certified reference materials(CRMs), which helped establish analysis conditions
of oxygen and hydrogen isotope ratios. It is important to ensure the reliability and present the
accuracy and precision prior to applying environmental samples. In this study, three
international standard materials such as VSMOW2, GISP and SLAP were employed. Among
them, GISP was used for the calibration as it represents the intermediate hydrogen and oxygen
isotope composition, while VSMOW?2 and SLAP were applied to find the two end-points of &
D and ¢ 'O values, respectively. In addition, the validation of accuracy and precision was
B;erformed with two CRMs indicating different isotope compositions, In analyzing 0 D and ¢

O wvalues, the single analysis of each showed higher accuracy and precision than the
simultaneous analysis of both during the calibration with GISP, The measured 0 *O values of
the two end-points were the same as the certified values of VSMOW (0 %) and SLAP (-55.5
%). However, the measured 0D values, which were found-7.68 % and-423.99 %,
respectively, did not reach the certified values of VSMOW (0 %) and SLAP (-428 %). It is
considered that the range (428 %) of hydrogen isotope ratios between the two international
standards is quite wider than the range (55.5 %, of oxygen isotope ratios. Nonetheless, the
gap between the two end-points was found to be narrowed from-0.57 %, of VSMOW to-420.87
% of SLAP after calibration with VSMOW once H;" factor correction was frequently performed
every 1~3 hours, The & 'O value of CRM certified as-19.64 %, fell within the certified value
+20 in the range over around 39.9 nA, but the 0 D value of CRM certified as-152.02 %, was
within the certified value *£4¢ In order to agree with the accepted values defined by
VSMOW and SLAP, the measured 0D values were switched over to the certified values
through linear regression. As a result of normalization, the calculated 6 D values of CRM fell
within the certified value £2¢ . In this study, the accuracy and precision of IRMS were
assessed using CRMs, thereby establishing optimal analysis conditions for tracing environmental
pollution sources.

Key words : Isotope ratio, 0 D value, 6 'O value, VSMOW, SLAP, GISP, Precision, Accuracy
Corresponding author : E-mail ; hjy6711@korea.kr, Tel : 032-560-8389
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(Adsorption Capacity of Phosphorus in Activated Biochar Obtained from
Pyrolysis of Pepper Stem in Batch Experiment)
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"Division of Applied Life Science(BK21 Program)& Institute of Agnculture and Life Sciences,
Gyeongsang National University, Jinju, 660-701, Korea
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Atz akde] ga @ o]gEx Raka gith ole] LI FEEE Toln, RE}

A ot TIEY HES AT -’F U= FA & biocharg 7Wdslr] ffs] arsth
biochar®] ¢l &&5=HS FAlsFAY, A& AFR-H biochare %4_7]7]-0363 biochar #Zx]ol|lA &
d &= g AJZR 600C, 4AZFSFIA AlxE e, ZnCLE A3 F biochare] B8}l wpE
ol F&EAS vwstRY. 25 biochare] ¢ §2Hs#-& Freundlich @ Langmuir 52329
of o3 2=3}¥t}. 13U biochare] °1 TH5ES ZA}E Ad FA43)eLA] &L biochars &

Asgo] w9 wokrt EFA|WF 49388 biochare] 91 Hu FEHEL 13,717 mg kg (Langmuir
T2gEA)o g g =ko, Freundlich 52F2H2 % FARSE Aol dnt. oo AxE v|F
o] & uf, &Ad3}e 3130 biochar= ©eslal Aask F+22 42438 biochar A 27} 71 & AL
= 5

=
A5 Av J1ze] BHS dAAZe BEE F e Aow ek

Z=H|0{ : Biochar, Freundlich isotherm, Langmuir isotherm, PO4P

FAFK} A=H @ E-mail, jsheo@gnu.ac kr, Tel, +82-55-772-1963

Table. Freundlich ¥ Langmuir S2E2tA0| 2|5t T&L biochar? PO,~P E3s (K), E&AT
(1/n), ZltiE2ts (a) ¥ ZE&EM7| (b)

Freundlich adsorption isotherm Langmuir adsorption isotherm
K 1/n r a b r
Pepper stem 4.8150 0.2157 0.9092 13,717 0.0729 0.0729
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Cgyete] deHl AuiE AL 2011d 7]FC 8 698,700hac]H, FAELS 1730788 YHH]E
ket v, g A=l e A s FAHER FHEEHY, 2o g 85T} v
w2 AAolnt, AAl FHUE Alshe Mo REE iRl a4 waste] B &gt
SHA|EE o] st W ELS 3::7—]'-/] ¢ CO, Hydrocarbon, NOx, SO,Z 213t th7]2. e dol &4

Be B Feol| mE {7k 7Ry, Ao o
Nt 55 of7|sit), olo] FHitje FREE Foli S 2]E biochar /EE 3 J2ATEA
71743 biochar A=A oA Al ¥ SR biochare] Q1 F2E54E ZARHT 71714 ¥
biochar Zz|o|A &S &= 2 AIZFE 600C, 4+4]7F0)loH, A|ZH biocharE ZnCLE A3t
A7k, A3t biocharg ©] 83} Freundlich % Langmuir 5-2&2H2 o] Z-83le] i)
biochar?] ¢l §&EAS ZARIYGE. &8t biochare] PO+P S22 7= Freundlich &%
Zhalol 285 @J_’Jr s (K2 2.38340|loH, F2A= (1/n)= 0.29330]0. HHldh
biochar®] POP F#HH d¥= Age A9 HFHs @2 9,216
mg kg'ol9e ™, POP ATAI] (b 0ASSIS, b ALY bichar AL
Az Ut biochare Ql F2sEo] wl-¢ ¢ Zlom Adew, &5 ST YA A=A <
et

ggo] 7 Aem et

o
mﬁ

mﬁ °

Langmuir S5-&&2H2lo A&

.|_1

=y
|

H

Z=H|0{ : Biochar, Freundlich isotherm, Langmuir isotherm, PO4P

FAFK} A=H @ E-mail, jsheo@gnu.ac kr, Tel, +82-55-772-1963

Table, Freundlich & Langmuir S2&ZtAl0| o5t SEiL] biochar?| PO,~P &5 (K),E&ZE
(1/n), ZIiE3s (a) & ZEAMI| (b)
Freundlich adsorption isotherm Langmuir adsorption isotherm
K 1/n r a b r
Tabacco stem 2.3834 0.2933 0.9062 9,216 0.1085 0.1085
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SWATEHS 0|8¢t sl{obH Tt {o| oj2f 7|% |5t ghdd HWIt
(Evaluation of Groundwater Recharge at Mandae Stream Watershed due
to Climate Changes Using SWAT)

olxjal" - 2E&" - oz - A"
Ji Min Lee" - Dong-hyuk Kum" - Gwan Jae Lee" - Kyoung Jae Lim"
IR T e

”College of Agricultue and Life Science, Kangwon National University, Chuncheon 200-701, Korea

HT o71F ARER <l &7 Fwol PEH A g Aol vt AA| Ak ol§
b 45% o] AFABtAL glom, FHEF o8 F Ak o8 g Ak FUlet
A EJST AA FHlM = Aetrd AstR &rFE 9 Askrd o3l o2 <l
g 217] sk Al 39 T3 2L uFs ZAPF WAL Qi) olHd EAlE s dstr] st
Azl tFEF H7PF TR EoloF shd, o]lE Hg 7|2AETE AR FEE] YA &2 dHolH,
gk A2 715dstel ok Alekr ek miste] B3k AT E AlFH R Fa o] o it f9
oA o] Asl stk HrE AHE] W= o7 71A] F2]olvh HSPF(Hydrological Simulation
Program-Fortran), MODFLOW (Modular Ground Water Model), SWAT(Soil and Water Assessment
Tool) B8 o] ARE & & o}, £ AFox = 99 22 U 5 79 T2 27t b
& SWAT 232 o|83ke] Ashe BFES Wk Seich, olF sAskel B ATolAE HehE £
of thel BAH SWAT 2P 7|$Hs} AUl AEE |83t Aty FFaFe] AxH4 - 33t
A W3 SAS FA8TE B3 715 EAIE (CCIC) oA Algdhs 7| TRl AIB Alye
Q5 A EA(Bias-correction)dt F vl 7]FHS}te] WE Agtg At
I FA gt A9, EY, EXol&SAA et Askr el ol & Akolrt e, 7]
St o3 Aol ek g W2 HIP) e ALE EAEHJAT. E
2l

W fole A5 B2 O A8l BE B 5 Qe Aos we

o

FHO] : A8k T, SWAT, 7|13}
FAHALRX HA=2ER| : E-mail, wlals217@naver,com; Tel, 033-241-6468
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9 Biochar H=Za|0M A=El SC{ L 2PHC{ Biochare] BEHE/
(Surface Characteristics of Soybean and Sesame Straw Biochars by Drum
Biochar Apparatus)
2M8" . wxzsl) . HEMD . ZE=AY . 51EA)
Seong-Heon Kim"" + Jong-Hwan Park" + Dong-Cheol Seo” - Ju-Sik Cho? + Jong-Soo Heo”

AATiEE SBMYNERBKT SABNY 22Y olXf 84 AYthesY4Y
AL CYBHT AdD 57 npate

"Division of Applied Life Science(BK21 Program)& Institute of Agriculture and Life Sciences,
Gyeongsang National University, Jinju, 660-701, Korea

“Division of Applied Life and Environmental Sciences, Sunchon National University,
Sunchon, 540-742, Korea

didte & HES A9d FAEEe 1 %%E7} “H—"r S %i = 1316} Fakeg A
5 g

S =
g 7hgste] dE £ (charcoa) 22 ‘H}o]Q g o7 Bgln, Eoke] z|dk
Aol o, ol B A= &% =5
A %i}% biochar Y1h& 913 712 ATFEA T3 I AuigTtelA 3ol Bt Frist
ANE FASe] =73 biochar AZAAA dEF)SIHSM, SEM (Scanning Electron
Micrograph), EDS (Energy Dispersive Spectroscopy), FT-IR (Fourier Transform Infrared
Spectrometer)S ©|-&3}e] A|ZH biochare] FW ## ARSI 2878 AL Alxd
biochar®] SEM &4 A% Fof ¥ MY 25 3¥ o3 7230, dARY AEAZ} 7t
AL Q= FE7E dF "I EHAL EFER Jov, frlEe] AE UrA RS2 s Y
AE #F & 71 . EDsE o]&3dte] T % HAY biochare] Al&3E™
o] Baet Aag FAH AN, ek AR T 7

on, A B9 47 4751 9 24.52%0130k. = I #
At biochare] K, Ca, Mg $t&Fe m|gko 2 EA3}Yc}. FT-IRS ©]-83}e] A =% biochare] &
718 BA8 Av A 2@ Fo BF FEHOZ 750 em oA C-H, 1,120 cm oA AHZE C-OH
stretching, 1,350 cm'o]A] C-NTZ7F e O™, 1460 cm ' o|A-CH,, 1,610 cm '3
carbonyl/carboxyl C=0, 1,680 cm o] ¥WFZ C=C ring stretching, 2,880 cm'olA] C-H7} YE}
Fom, 3400 cm'ellq O-H #8717 EAHACE oo ARy wge] 2 ul, Fule} I
biochar®] 3¢ AR o8 BEY =elAd /o Exxd Aor daEn, d44sgon
o]-&A Eoé.%é‘ T2l adAd Ao deEd

ZFH|0] : Biochar, EDS, FT-IR, SEM, =#3 biochar #|Z73|
FAFK} A=H @ E-mail, jsheo@gnu.ac kr, Tel, +82-55-772-1963
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HIHHH x2|E fist Q4td 257 tAlSRIe] Hatas "ot
(Evaluation of Purification Efficiency in Replacement Wetlands
Surrounding Yeongsan River for Treating Non-point Source Pollution)

aze’ - M- 24" 04T HuE - AL - 5E47 - 354
Ju-Wang Park” - Dong-Cheol Seo” - Se-Won Kang" + Sang-Gyu Lee" + Young-Jin Seo” -
lk-Won Choi" + Jong-Soo Heo” - Ju-Sik Cho"

= = 2) = = =
SHYY, “HNUSD SSUYBAL K21 SAYBNG 22 olFf 24 AYE) & SAYH S

”Department of Bio-environmental Sciences, Sunchon National University, Korea
“Division of Applied Life Science (BK21 program) & Institute of Agriculture and Life Science, Gyeongsang National University, Korea
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id 2 tAlEAle] Aetags Fristaat
T, SH2AT, G ST #etel 2AE AlFA M RE e A= Hstas
g J= FAASEFAR el vdst
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He S5 Agsh] s 2AEJH. oldl & A= AIVIEE, 9 % 1082
.{,:
5

)

]_

mlo o:;l‘
N
ol

BN

Ea

o
o

d

_

M

lae]

°] BOD, SS, T-N % T-Pe] &d& ARG, &A= BOD, SS, T-N % T-
zd 10, 8,97, 4.73 ¥ 0.32 mg L' oAtk A71¥ FAH3S 8.64~30.24 ton day”’ W
I, A7 FEREFL 5.18~22.62 ton day' Wlolith A7 BODS] R f%ol
X 4.26~598 mg L' W9o|al, FERNA 2.52~4.00 mg L' W olglen, 33~41%2] e
&g Brh sso g Aol AEglo]l FRolM 3.26~19.00 mg L' Hlollen, f&
oA 2.46~22.00 mg L' WIR-16~26%2] BeHYE Aeags Rk A7 TN g
< FYRAA 3.40~6.53mg L' W90l en], fEFME 2.11~4.13 mg L WolaL, 12~
51%2] APEES Bk T-Pe] e FdFelA 0.21~0.45 mg L' W90, FE3elA
Zb7} 0.22 mg~0.27 mg L' Welolglor 4~40%e] AHags Hrh 24279 diAlFA ]
BOD, SS, T-N B T-P9| Fi Ae]a&e Z42F 38%, 12%, 33% B 21%°] At

O

FHO] ¢ G, HAISA, R Hd, edEd, Hslas
FAFK}L HA=2H @ E-mail, chojs@sunchon.ac kr; Tel, 86-61-750-3297
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o =Lz A A A
feluzt sYUE st} sty £ HEiA|E
(State Indicator of Water Quality for Agricultural Surface Water and
Groundwater in Korea)
2o - A - B4 - AolT - H7E - 287 w0ty - HaE” - HYYY 032 2w’ - Uy
57 aax - ol Me” - guE?
Min-Kyeong Kim - Soon-lk Kwon - Seong-Chang Hong Mi-Jin Chae + Goo-bok Jung *
An-Sung Ro" - Seung-Chul Choi® - Won-Il Choi® - Jong-Eun Lee” - Kab-Cheol Kim® -
Byeong-Ho Kim® - Sang-Jo Park” - Seong-Tae Lee® - Sang-Ho Yang”
2gsansy, "2rlsselad, “Lassisd, %gs&m |§_, sydEsehled, THaASE s e
el Emeblas, "ANRE SIS )JAOFEFE%M%%, HEZEeI|S
National Academy of Agnoultural Science, RDA, Suwon, 441-707, Korea
1)Gyeonggi Agricultural Research and Extension Services, Hwaseong 445-972, Korea
ZGangwon Agricultural Research and Extension Services, ChunCheon 200-150, Korea
3)Chungbuk Agricultural Research and Extension Services, Cheongweon 363-883, Korea
4)Chungnam Agricultural Research and Extension Services, Yessan 340-861, Korea
% Jeonbuk Agricultural Research and Extension Services, |ksan 570-704, Korea
®Jeonnam Agricultural Research and Extension Services, Naju 520-715, Korea
7)Gyeongbuk Agricultural Research and Extension Services, Daegu 702-708, Korea
8)Gyeongbuk Agricultural Research and Extension Services, Jinju 660-950, Korea
9)Agricultural Research and Extension Services, Jeju Special Self-Governing Province, 697-500, Korea
53 A F (Agri-Environmental Indicators, AEIs)# F Qo] 340 n|x= F& 4o &Y
o vl JFL et 5 i Hokg WY AP V1% wek Y fEFHel oz
Q45 2 FHAEE FANSE 7 Y BF WskE dehd 5 9 Aol el
A B ATeie AR tE se) 394 2 244 JFE Wrie] dste 2007d%E

20119 Selubet 598 3%} A5k 2ol e WE 2AARE FEke] OBCD J1FH
e} Beles £A71Ee o 4 FUAEES WS OECD $4 YA Ee NFe
7} e8S FANENE 2R AVGT A FRE A% Ak 2 1SS ek

Z) A} ]

= vt S8 FE7IE2 AL A7 10 mg/Lel™ <l ik 7lEe jlvk vkt
%‘”%# ’“2‘71%% Bl BAA7IEH] ALRA7FE Veas wan At 4
2= o] VEAE A ke sk ZARAA H

AL A AEE 14.4~16.5%0] 3L

25, T Az A
ole] thet & AFejA B APt =gk f-2vket —’Féﬂ%‘fﬂl ofgt st £ AH
AFE pH 3.3~7.7%, DO 0.0~0.3%, BOD 0.4~1,1%, CODwm, 1.3~3.7%, T-P 3.0~4.7%, SS 0.0
~1.6%0| o™ A|5}5Ee] 3 FEAEE pH 2.4~7.2%, NOs-N 1,8~4.0%, Cl'0.0~0.3%, Cd
0.0%. As 0.0~0.8%, Pb 0.0% °|t}. &HE&F T2 JHARE A depd AAH 2 &
AA Hi e YT FEE @8 T FAE 5 ] 2ol Qe tigk 7]Eol

UT 9Fsl sl glo} Seluet Beese] FPR £AES Edshe Ao v
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St ol wtE Aty Ad™Ee] He Al fouRt s e E8skA XeAl st
© A%E 28t vk wEbA seuRl w98 v d¥e L@ olFuAe w8 &
271 5 AR o] A48 desitta A En
FHO AL, sk, Ak, A, AR

FAHARX A=ERK] : E-mail, kimmk72@korea kr; Tel, 031-290-0223

[ 2007 @2008 (12009 W2010 W 2011

Share of monitoring sites exceeding
threshold limits (%)

Share of monitoring sites exceeding

pH DO BOD CODMn T-P SS

Fig. Share of monitoring sites in agricultural Fig.
areas that exceed Korean agricultural

water threshold limits in surface water,
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Cd As Pb

pH

Share of monitoring sites in agricultural
areas that exceed Korean agricultural
water threshold limits in groundwater,
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77129 A& TOCS| £AE §4 U COD, Ssefe| 4z &AM
(Analysis of Characteristics and Correlation Between TOC and COD, SS
Concentration in According to River Watershed)

Mat - 071 - elsld - of ol
Ha-Na Seo - Jin-Kyung Lee - Hye-Jung Min - In-Jae Lee

HESOHESA SHEATH

Rural Research Institute, Korea Rural Community Corporation, Gyeong-Gi 426-908, Korea

sk sAollM a3tk FREBOD)H 3L g FRH(COD)S HEA {718 29
AFEA GEHAT. 2y B a7t 23 dESAd edEES whdsy] o RS
7HAAL Qo] o5 Hekslr] ffsf AlEE BAo] rhsdtal, L d=de AemAd 2 G2 &
B4 JFo] AL FHVIFA(TOCZE A & S L vk, ol o]f=2 ToCE #7384
718 AP H(2013.1.1) 549 FEAG7EA TFHJYH. o]d & AFolMe= A= 5
& AFAE 4, G, 78, A FARGeE FEste] FR7IER(TOC) S| 57435 vetst
a1 skt e T RH(COD) ¥ FR=ASS)He] dadE E4st. FAd S Y 165
A A, FEddq 24678 AeA|, FFAS 18678 AA], Grdd 9874 AFA|o vtk

ZAR o™, ZAPIRES 2012 1d EF AE R F 43] 2ARFICE 2ARE-S COD, TOC, SS
olm, TOC #2412 GE InstrumentAte] SIEVERS 9005 o]&3te] 2o AT AGAIA7|F we} &
G

B9 TOCS CODE] F#AA 4 AIH(TOC/COD), 4AY 57.9%(AAAF R2=0.9602), %
73 S51.8%(BAAIF R2=0.9660), w7A 58.3%(AAAF R2=0.9510), FHFHA 58.3%
(AARAT R2=0.9562) 22 A BHE Ao & FddAE vehlie 22 A=A
o] &3l TOC7} CODSt 3 A F71& LAANER o7t S Felstiint. sso whe
TOCS} CODe| JHAAE 437 213l 3T 2256 mg/L)H FIEF
7129l R U5 mg/l)E VIEeR sEEE 73k U & A3, AR BE &

o

=
FOIN ARG R2-0.93 ol4Fe] AVIAIL Qe Acz vepdeh, Aeld ol glort ss

ojf

°
BNzl
>

ZHAA SS 15mg/L o]dollAl AAAG R2=0.82 7} @
£ TOC®} CODY| FAAA7) 2 TAZE Y& 49 9 99 4 A9) 4 A9e
2 B

TOCE #71%& 2ksts Bd S Ee FE(TO) O tal] CO2, HCO3-, CO32-5 FH7|&A(1C)
o] F& zpol2 SAHHETHTC=TOCHIC). T F2o=2 3] FJ3rl BAst= 52 (7,89)9
TOCS} F-71€han]&(1C/TO) ol sl 241§ 23, s TOC 3.37 mg/L, F-7]&4H]E&(IC/TC)
42.8%, F&7AY TOC 3.92 mg/L, F7]&2H]E&(IC/TC) 30.1%, 5748 TOC 3.63 mg/L, F7]
EF 21 S (IC/TC) 39.9%, FAHEA S TOC 3.73 mg/L, F71€kAH]&IC/TC) 32.1%% FAEJT),
FrAAolA FIIEARMEAC/TC)o] 7 HHAl ZAMEY, & AYe HlE] AjFo=
Organic Carbon®] 80| Inorganic Carbon $FeFR T} &7 YepdS &elst 4= it}
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Table 1. The relation between TOC and IC-TC ratio in according to River Watershed

i Ri Y Ri
Han River Nakdong River Geum River Watershed eongsan River
Watershed Watershed Watershed
COD TOC COD TOC COD TOC COD TOC
IC/TC IC/TC IC/TC IC/TC
(mg/L) | (mg/L) (mg/L) | (mg/L) (mg/L) | (mg/L) (mg/L) | (mg/L)
5.8 3.37 | 42.8% | 6.2 3.92 | 36.1% | 6.3 3.63 | 39.9% | 0.1 3.73 | 32.1%

TOCOl| tigk COD, Ssefe] AJaadA B4 Aa7e}, 4173 FAIA G
3 A9 A9 FEH VxAeR &8 stssteld Als

FH0] : FF71EAR(TOC), 38HE A @ FFHCOD), F-REA(SS), TRHA(TC), FF71e2(TIC)
FAAKX}L HA=2bR : E-mail, hana84@ekr, or kr; Tel, 82-031-400-1622
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MBEE =ogs A2 myt

PW -09
oHOoT T &2

(Irrigation Water Qualities of River Watershed in Jeolabuk-Do Ares)

2y - oty - NS - W44 - 2l
Kab-Cheol Kim - Byung-Koo Ahn + Seonwu Choi *+ Seong-soo Cheong - Yuensil Ko
HSserizsd J1=Hei 3

Jeollabuk-do Agricultural Research and Extension Services, |ksan, 570-704, Korea

FYEFE AF AGHE TS Gol BAAE AR Bastne W T SNES 4
AR e FUET) s AT AVl LduA 2 FRE dol B Faslor @k
o5 Aol ATrole] egHsl olu] eqlH Fde BTE slate] AT - PATA - A
A 5o BUS| S glom, WATH $ARAL Siste] TAZte] Yool AAyH L grh
shlgE A1 2A0 9T W A3 B3 olFol FARR Wabt A vehls A9t
wor), pent e Ade te WEss 4] o] AT FHES A5 ARME A
Aol P E : -

g
B} Fg3it oA, B FAxAE dgEEY A B9ed

AREEAL e T8 s (X, vHAA, w7, AR Al 31x3E AAse] 20121 4, 7,
1099 #2248 AEE AF8ke] pH, BOD, T5& 5 274%& FHAsI NI HeR &

A st deh. w8 s 311l gk £4123 pH 7.7, EC 0.19 dS/m, BOD 3.6 CODwy, 3.8,
T-N 2.85, T-P 0.07, SS 9.24, Ca 17.63, K 4.26, Mg 4.12 mg/LZ ¢85 FHEAIAN=1V &
el et FHAAES FASIL e AeR A HAY FEE AJE2 Fe 0.471, Zn 0.030,
Cd 0.004, Cr 0,002, Pb 0,014, Al 0.418, Cu 0.006, Mn 0.578, Ni 0.192 mg/LE 3}z +23%
73 7IEoletE SEE ShAe Zoem A HIY. sk AR Y] w8 FEVIE 29
2 BOD 2A13(Z2%& 6.5%), CODwn 2A1F(ZHE 6.5%), T-P 0AF ot ZAMAZEE= 4
4o FHENAY st =2 AFE HEleH, 0%, WY T FAEEE Z Aol Hol
A okttt AEA A F9 sh] ZAAAE FELe AR wP8S FAVTWVER) Ol Aye 4
AR FABIAL loH, thddaS A2l pH, BOD, SS, DO, T 554w &84 74 7]

T(5) olste] FASES fFAehs Aoz E4=HIUH.

FHO - FdE, s, A

F X} A=bx : kimk@korea kr, 063-290-6191

Table, 1 Quality of agricultural water in Jeollabuk—do river

EC DO BOD CODyw, NHs&N  T-N T-P SS Ca K Mg Na

Month H

om PR (ds/m) (mg/L)

Apr. 7.6 020 86 40 36 08 318 005 1180 18.94 518 508 17.54
Jul. 77 020 64 42 42 094 326 008 808 17.90 438 4.00 9.35

Oct 7.9 0.18 7.6 25 3.6 0.62 2,10 0.07 7.83 16,06 3.23 3.29 12.35
Ave, 7.7 019 75 36 3.8 0.80 285 0.07 9.24 17.63 426 4.12 13.08
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FUT MEfSAIOM AMERL SAZEUHO| ALHT AHHo| O|x|= F
(Effect of Plant Distribution and Wetland Type on Nutrient Removal in
Juam Lake Eco-Wetland)

oA - HE’.'%-” xR 2 - MERY - eFe) - HE
Sang Gyu Lee” - Dong Cheol Seo” - Ik Won Choi” - Se Won Kang” - Young Jin Seo” + Ju Wang
Park - Jong Soo Heo? + Ju Sik Cho"
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)Department of Bio-environmental Sciences, Sunchon National University, Korea
“Division of Applied Life Science (BK21 program) & Institute of Agriculture and Life Science, Gyeongsang National University, Korea
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o] 91, B A|2ET C A|2ElL FWS-FWS-FWS-FWS-
;EEH% A A A28 - AEAS} FA Wl EEW
2E FFH5le BOD, SS, T-N ¥ T-P 5& B35}
*lﬂ‘ﬁ L ASRERE AT A AlSE oA 93] A=

& 7z} 297 m’, 235 m® 2 78 m*o]ler, B A|2=EloA -
2585 m*0]QaL, C Al2ElollA 4 FAAELS 9 (1280 m*), BE (1095
o|Att. BOD Ag|a&2 w3 7heel 82 Aelag&s velidlen, A *li@ﬂw-éﬂ%, B A
2", 5%, C A|2EloA 122 C A|2Elo] 12%E Ae]la-go] 7FF =gt} SS Aeage
ool w3 ALl vl HFAQ AeasEs Uelen, B Al2He] AHgago] 35%nE BE
Al=Hl FolA 7P =2 Aol T-N Aga&e Ao Skl oEde & Aol
A, B 2 C A=HloA ZFZ 28%, 39% 2 S7T%E H|uF ok HQl AHElEg&S YERSITH
T-P Aela&e 53 ogd A AYas&S Helilon, A A=gellA 30%, B A|=H] o
A 40%, C Al=Flo] 3502 Hat oF 35%°] AMela&s YERHATE o] Aol - 74
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Bo BX wzo] vlwd Yo B A2 (2585 m)F C A12E] (2463 m)o] WA o] F& A Alx
(610 m)dl vs) FFAF AANEE B Aot Wy FhE AHEANN AFIF
AANEES FAZTEY Hoh ABEZ o3k o] 2o, 53], AR EHZ o] F7Ied+=
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= p
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AAEE ] FFEAH

FHO - FA, Ardd, AstEEd, AALE, SAZTEH, AdEs

FAFK} A2H @ E-mail, chojs@sunchon.ac kr; Tel, 86-61-750-3297
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(Purification of Rural Non-Point Source Pollution Using Sedimentation
Basin During Rainfall)

ez’ ase’ zus - eus!

Hyung-Joong Kim"" + Dong-Hwan Kim" + Chin-Hui Chong Han-Yong Um"

S2Z0ESA SojEei T
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FEAGANN A FEEHE LHELS Aol AFAR %%%Al?lﬂ H ste QlFFA e} A

A Fol AAEHI Yot JAFHFAE F=2 FAFAI 30 mm/d oste] A FrEFE AL,
stsl7] aiME Be FA7F Hes } | W&ol 30 mm/d=

ZHeh= fRFEel s AN Aslete] AFAR FUATI= Alo] YRbdolth, 2 AT
Al 2 A e FHEAsE &S A8 40}04 T2 24 SEATFA YT A
o2 2011~2012\d Afolo] ZALE AA|EHAT
U T2 YTV He 189 ToliL FEFE 21.6 TEA thi o, ol
3 AEo] AhekA] kol 7)o mEEo] Q1Y) wiiteltt pHE Yot FEUF A4 H
T 7.7, 8.0, ECE Z4Z} 3t 266.5 #S/cm, 233.5 #S/cm, DO Z+Z} 6.4 mg/L, 7.8 mg/LEX
et =7 Atolol & Afol7h gUATh. ss= {7 B 161.7 mg/LlH], FEFE 39.5
mg/LE ozt BOD2F CODE Z+7}F 10.0 mg/Lol|A] 4.2 mg/L, 29.7 mg/Lo|lA] 12,9 mg/LE @
obAtE TN FYU47) 8.8 mg/L¥dl &5 3.0 mg/LE Yol TPE Fd59 §557
7Yz} 1,92 mg/L, 0.43 mg/LE2X] § °‘T°ﬂ H|&l fEgola] SolAe AEe Bt oo} Zo] B
T o] Aol AN FET) HolAl= BEFE HA

Falgs o]l&sh 3 FEAS R S-S Sso A FY Fobdol Her 289.5 kg-SS/dSH],

= 2

F% PHFE BT 57.4 kg SYAR ok 80.2 %9 ¥ HAEEE BT WA AFALS
FHA 5 mel shel A4 eARAE APAINE DBA Aol FAHD Y= AL
% 4 gle.

BODS] A$= 89 2 &= Raldo] zhz} i 23.4 kg-BOD/d, 5.7 kg-BOD/do]il, CODS
9= Z7F it 62.4 kg-COD/d, 19.5 kg-COD/dZM 9] FalaFel val] % F3lido] wolA
BOD+ 75.4 %, COD+= 68,8 %e] #2 Asta&S Btk ol9f Zo] fY v=7t ZokAlE A%
Al ZAZEA A 18R Bol AstH e A
9 B3leFo] Hit 14.5 kg-TN/ASlH], 2

< B TpPe] Be+ H 4.2 kg- TP/d (RS
o] 83.5 %9 2 AHstE &S Bt
AAAE A9A MAHLAEADS Alels 75l derng ApA B 24

rUEZ

Hit 4.6 kg TN/AZ ol 681
I, Bt 0.7 kg-TP/d7} =

)
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(Analysis of Agricultural Water Monitoring Re suIts on 2012)
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THET FASAY AR AT T8 FHE AFAE W R wid 43] F7)HoR Arshe
zZAlolg, ZARES Ut Rrede] @9y} #7712 A3}, COD TN, T-P & F& FHgESot} =
AHEIR= AAle] A3 okt S EdE] A Y, AN VRAEE E8EHA vk

2012 BE A7V7HE, A5 o, 3 HF ?_@*o‘%'r T oP371%TL NI AHA sHEF
#27)Eel 34 FAVE Vea(EHET Ve 293 A2 16. 7%= AddiH] 2.9%7F S7F
FAAGL thdF FHEA o] FT COD

A

2

rU

o FHit CODFEE 5.6 mg/lE ZAMEAT. A 9d
7.4 mg/l, Vea ZIAEe] 34 9% 7P =tk wbded o] 7 $2 A9 AdA R
it COD 3.7 mg/l2 AT A 34 Ve e FAAY0] 21.2%% 71

% &l
Eokon 317.6%), FEF17.400w o2 ekttt A9 Hit cobe B4AY 6.4 mg/l, G
A 5.8 mg/l, SE5AAAe] 5. Tmg/lE FJES HeE
ZANZE FAATL 287](E~69)7F 7S Yo 9491 |7t
& 71 o2 dAdHEng 1871(1~39)d F-o| 7P S5}
.

T usen Az 3 Re St
< g2, R 299 YT T4, °P7§ T 59 dFgFow eyt SAYAE] F2 oY
e Ex]ﬁ](44 4%), A (27.6%), 22HA(27.5)&0 2 vebgth F2 10d7F odgd #Es=
H A el EXAV} A&EH o7 ZUstal AV} Faste FAS Holal o] s&HHeY
4 dEe dae] FUHL Ut FH, 34 VEF 2IAE A, Fodde M

(49.3%)9} LA (38.4%) = e Bt H=23] HoAd w7t Alash AA ol
A Y G FHE RV Vollenweider ¥l sh=m8 FJUSIAF(TSko) ol et w73HSIT
R.V Vollenweider H'H-& 0] 83 549 Ut
Hlodeko] 4.1%= YERYTH TSIko o 3+ ¢
HZ 1097 59E X%TXH L= T
F5 - AR 34 IVEF(COD, T-P7]E—2H(T-N =
TIE 32 AAH - 347‘401'04 T A B AEES 9 o
QL AFAe FAAE Y ol He FEA Y ]
st B3 SRR gk #engoes S
A3 340 VeH A Foddoe] A et =4t
Eol xR o] AN LS Eo]Y] Fo] = ofof gt
FAAA ALY FoEAR] FAH vH e dEdY BLErAEE Sk A7 A
pes

Hofo} F}, 3 HY WAL AR ALL 93 AA wEe] AFHow wejHolol A,

O
o 1r
= ol
ls o2,
]
r O
O N
S o
S
Vo\
ol
E
&
O
o2,
s
N
[
=
—lu:
&
0
1'I"
2
~
§

o
og
o
Bul
[l
KON o
:{m
mE
oé
2
ﬂ}_‘E
—13
rsL'
>\l
L
i,
xU
i)

Y

o

gk LY

off

ol

4 2
i

k)

o
lo
[l
Ho
I

).,
10

rsl e
5‘.:

4o
>
rf
Ho
o
f
4 02 2

FHo] : FHE AFA, THET FEASAYRA, TR dAVE
FAFK} AA=2H @ E-mail, adeli@ekr.or kr; Tel, 86-031-400-1863

338 2013 =3 AEE3 AFr|F3] 2 a3



07

AlZo|okZ oM SESSION






2013 SH=Ed 53| StaT OS] WAL

OlAb = 1z0F0| Codex U O ZAR527|2 MA
(Establishment of the Codex and USA Maximum Residue Limits for
Pesticides in Ginseng)
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olte) SEHo] A8 F92l tebuconazoled} trifloxystrobin @ mancozeb?] ZFHFEAF 71l
w2 RE dslE st A R 8UE A4 AR E83H7] 9l8te] tebuconazole¥}
> 7

trifloxystrobin2 A ¢o] T2 37149 4 Cl4t ZA o eHAALE7|Fol F3le] 21l ASA Y
sha wid et Ak 7R 3, A ¢ w5 F AREerS A% F s ASE A
ste] Codexoll H738]871Ee] A4S At Aeolth, &3 mancozeb®] = 2H7387|Es A

3t7] flste] 242k thE A e HXgk XA ARAIE 24 FEE F ARG B AIEES
o FHARE7IEl Wt mancozebs FES F BAIA FFAFEGL HFTHARE F 0, 25,
35, 45, 550l 7t AgE S, FEE F R B4 AIRELS g ded sty
A%E Az & a4 A3 5 ARss BAEe AREAAS FHEE A AT E AHEE
H]= EPAC] Q1% T 2 TF= 24

|3 AR5871F 4L AAT Rolch, 47 AFIE FREW A
oo

A
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=W # FE A T AFEAeR At g Aol s AES tdeR AV He
Ssopol] Tj) Codex 2 FEFe] FoFRR 5871% AN % ABAR APS FYtuA B
o Iz EaF)E Ud e R difenoconazole?} fluquinconazole®] FHF547 FztF 3-8

7E(hEs E&3taLAt gt

Difenoconazole> AR I g|7le] & wAld] ARS-EIL o, o AgH ezt
F3]8 7] (MRL)S 1.0 mg/kgo]al, fluquinconazoled €AW o 3|7}2W whao] AF&E3l gJo
H Sy ZHRE871ES 2.0 mg/kgo 2 AR ity Hzelgt ARQEES FEHATE 24 Ho
A= AF A Fof 5 6709 siteE AAsIAT. THAA 20 2 I 2822 Ak A
w59l XA} difenoconazole 2 fluquinconazole FAe] XA-S AAS AT, kA AEE=
difenoconazole®] ¢ 43+ 174 4R E 104 HFo g2 23] A¥ESH &0l fluquinconazole&
T8 23AATEH 109 AR 33 A4xS Ao, sxeFir g £ HF o4 HEx ¥
0,1, 3,7, 14, 289 tAow YT oot}

Difenoconazole®] A& AlZF Ao wal GC/ECDE EA8F9th. Difenoconazole®] method
validation A3+ LOD 0.05 ng, S/N>3.7 ¢|Qi, LOQE 0.1 ng, S/N>13.5, AL R*)0.99%]
I, AFAL 1 mgkg FE FFolA] RSD(%) ¢ 0.02499tF. 3FEL 0.02, 0.2, 2 mg/kg &

T o], fluquinconazole®] +A 212 gy Fof ATt

b

Key words : Difenoconazole, Fluquinconazole, Codex, MRL, Method validation, I} 2|7}

F X} HAZ2bx : kkim@hoseo, edu
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(The Study on the Establishment of Pesticide Tolerance for Exporting Fruits (11))
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Feiuete] HdFo FEIF2 vttt SekaL o = wgk Amule] AGE Hosta
AT AT TR Y] shuR zHREoF Al dhete] 2k delE AAleta Slvk Al
A A= FdsiE A P EE 2 AEEol
FAd=e] A} TR ETIESE FFHA X A FUEA 2 E o= sl 7
o E4o] $HEHL ot wetA, = 1 FLFl et FUT 9 Codex 59 731871
Qb AAE 913 A A A7 vbdE sty 2 A7 FREHAT. B ATFE S8
Asl FAZIE Bt EARFAES FHEL sE 2 VR T ARE 4 2 Uk
AbEste] v Bl ARt F chlorothalonil®] Codex B =9 Fof 178 87|E 44 84 A=
AL gl 712/ whhstaat sklth. Codex B &= 7| Aljbe I3 A1@3AIEY +HE S8
Zt F84% I7PE Import tolerance AA 7ho|=giolS ARSI TA™FAHR 2 THEHE F

A Ags FHEdT AlE T3S A A didEER AR wjE st ol Adsek
o2 Alte] A9 FER2dad F3A(thEd, 4%, vl dEiMe FR2gad - ad&aud
WG A (Ber, LA A B3 Codex E FE7 MRLAA 7IFol Ads FRAES
A8 A FAA = 4 AFEAT 498 AFTFE TG ALY Aeke 20114
WF, BAA, AR, ) AEA 2AF A (EAIH BEAE, 2011, 6. 28)F 2AE = Auid
A 48 Aol AR AE Addete] Alte] B BF(FRD), Y, BEAY, S5, AEER
A9 g AR AGE AAGsAL, vl A= AT - &5, AEAY, ok A, U 2 FE5AY
o2 MAAsEATE. FAlY] Axe AR B, AR ARHGEE BAE S seRRPEAE 7ol
wel oFAlE AFEsty] Yal s|AulS4 600 Hl, AEeFEES 500 L/10 a, AEISFE 109 HHo 2
53] A2 agjal AEATE A 214174 109 1HHo 2 53] AXE AFES A
Hjo] A= v A2EFHH WAL 2§ seRbAAE7IEol whet okAlE Axetr] S8 3] A
1,000 Hf, ArEokeE 500 1L/10 a, AE3FE 109 7FH0 2 43 AE AFA7E FEAA 21
AA7HA 10 HA o2 43] AxF T A5 FAE HFTHA AE AF, 34, 7Y, 144, 214,
28¢ 2 35U & AEE FAY oA ot} 7} FEo TAAIFE-L 2013\ 8€ 1€ Al=Feke] 10
4 FT7HA FHg F, Codex W FE= 7ol 58 + e F4Ed digh 7a2F
Az(F2sh 2 /A 5 szt Wl AT 2 7 2FAA Y woke] ARAAATE F

Ystazl stk o] AFE F3l Chlorothalonile] ARt & wljol] thdk Codex 7|4 5 2F
off 3l Z-F5 otdA FH, & 2Fo A4 V|E AA w2 I3 A Ao H 2E &

sHE T8 =9 F2ol 71T 5 Je Aoz Iy

FH] : =9, ZHF387]F, Codex, Chlorothalonil, A}, Hj
FHALRKR HA=ER| : E-mail, atnt_thkim@daum, net : Tel, 82-53-951-6801

[ A7 2013 % AFooREtdd & AT/NEIAle] A7 g A €(131624F<2H009) ]
ofsf & wHder ofdl AA=ZHUH]
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Development and Validation of an Analytical Method for the Determination
of Dimethomorph and Pyridaben in Pepper and Pepper Leaf
(n3e} 129 = Dimethomorph®} Pyridaben2| 4% 7% U ZAZ

Sung-Woo Kim - Jong-Hyouk Park « Md, MusfiqgurRahman - Ah-Young Ko -« Jin Jang - Jae-Han Shim
UM - uzd - 2AL - Dofy - BT - MR

Natural Products Chemistry Laboratory, Chonnam National University, Gwangju, Republic of Korea

Mt

Pepperisaveryimportantvegetablein Korea becauseofitsheavyconsumption, highnutritionalvalue
and profitability for farmers, Dimethomorph and pyridabenare used for the control of downy
mildews, late blights, crown and root rots. There is no doubt that pesticides have enhanced
food productionand overall quality of food products, however, the indiscriminateuse of
pesticides has resulted in undesirable side effects onenvironmental quality and human health.
Consequently, analysesof residual quantities of pesticides in raw agricultural crops areone of
the principal preventive measures employed to ensure publichealth and safety, Therefore, this
paper presents a simple and sensitive method fordetection and quantification of dimethomorph
and pyridaben inpepper and pepper leaf. Samples were extracted with single-step modified
quick, easy, cheap, effective, rugged,and safe (QUEChERS) method using acetonitrile as an
extraction solvent Residues were confirmed viaLC-tandem mass spectrometry (LC-MS/MS) in
positive-ion electrospray ionisation (ESI') mode The linearity of the calibration curves was
excellent, Recovery test was carried out at three different concentrations with optimized method.
Good recoveries and RSDs were achieved for target pesticides., The developed method can be
used as an analytical method for determination of dimethomorph and pyridaben in pepper and

pepper leaf simultaneously, efficiently and reasonably,

Key words : Dimethomorph, Pyridaben, LC-MS/MS, Pepper
Corresponding author : E-mail, jhshim@chonnam.ac kr; Tel, 82-62-530-2135; Fax, 82-62-530-0219
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A AEF T AFEeF AshHrE AAll et vl A7 Al AR HjolH, F
3 Ag= 24 URhvid Aold 47t JleE R, CODEX, #4, V=, 42 & I7ME A8S
EAste] =W dFsekel Asiwrt AAE FHE Zavt v 2 dATelMe AN w
200%°l Wgk AF T TFwerl i Zux, A7, 1, v, s 5o s IAEsR
2t = T Z2udg FAAstal, 9] 8 54 AR Data based T
< AFsek VI - A Al - A 2 AR ZEskar, ki Ao Hshy
5 & ARATRE QAN o} wkgo] o
© dFol e AR AEF 2=
+ Z°] ADI(Acceptance Daily Intake, YAHFH &&= olth. ADIE T A| 7|7+ 2+ =719
sopel I RolN SRR IS0 Soke] SAARE ARslel RS AEAFelE SN
AR "ok =] b ARE BT 2 AAE ADIE FaTvt 71d 5o 544
endpoint, SF, NOAEL 2174 T AAAZ e v} Aty ASHst, AadF st d4sh2 |
3}, zHgeistgast 5o SA49%] glev], 44 NOAELS] ARH SAAFe F2 WA
BON), W/ R HEAFEE), YA/ EYEGAE A veleo A" ADIY] 27
endpointe Z4=2] F8 7]#e] PR AN A YA atdo] THE kAL, tdeos A
2 WHsh(d, = 5)¢ AHZE B Aes yEhsith =3 A=re] Fa71d weke] kA A
ZoA] ADI Fe acetochlor 9] 1250] 7|#HEE Aolat 7oz ZAETH HAE ADIFS 12
T2 At 2 FLeAY AR, -7—3917} 718 ADI gtel zbol= bdAlGe] b
olo} AT BAAYe] TR O Ao ZAHAL, 24 ARole BAAR g 2%
o7t leme, 5 Foke] ¢HHA Aol Wigk AAGE BEAHe] Had Ao AlREH
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(International Trends of Regulation on Residual Pesticide Safety Assurance in Foods)
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2293} Ha 9l AENY BN aTEHE AEHd SRl FeAl BRsoF ki
wASE et nlAS s FAALE Y] AF F FRE AT A=E AR st AF
atetatr]

T AREeke b #elE 93 CODEX (FAXF ALY # F8 719 55 3o}
= the 45th CODEX Committee on Pesticide Residue (CCPR)<&] o}Alt}

T8 3ody=E BEXMIY. F8 oAt} T ‘6(a)-Draft and Proposed draft maximum residue
limits for pesticides in foods and feeds at step 7 & 4’2] 32|43} oA A3 A2E E)
2 Azoxystrobin®] QlAtell thdk MRLE A3} aL, ‘10-Revision of the Risk Analysis Principles
applied by the Codex Committee on Pesticide Residues’®] 3o A= F7|H2 HE ) HE
A W8S AYs 9AE A (Risk Analysis) 9FS ARZHog AESS £3 Y&s o
AR AT, ‘12(a)-Outcome of the Pilot Project for JMPR Recommendation of MRLs
Before National Governments or other Regional Registration Authorities for a Global joint
Review Chemical’ol] tgl 3]2]ojx= MRLse] Al1&8t =A| %30 Q38 JMPR @ #&H =7l =}
FHAE 93] 2011d F3PgE Sulfoxaflore]]l th3l =23}t Pilot Project =3 % Joint Review
o W8 AE BeA9 Aew MusHD, U WPUL BF 9 AN B9l oIS AN
sttt 2Ela AF T AdFseke HsHrte] SAAEE Hu Age A=) Sl sdst
+ 7P FoF AR A B =& J7F S 2433 OECD:= §oF
= g2 B Fo] XFE AHE FHtA, ZAME S-Sl

et ok w= v

Percent Crop Treated (PCT)9| SAH FAWH &+

N

r
(Y
g M o
o,
N
il
o

S BHog I Z1gsta ok, vty A9 & THEdTETLlA
F71402 HAF, A5, B @ GAF e HE sUHE AW soF AEEFE AL Q)
o aga AE F ARET 9¥% H7) [Risk Assessment)] #8FstE 9 I oAl st 2
F s AFE e 2209 9 AFES =59 AE Z2O9S ASHoE FAESIIA
ATH FF B AN AAE ulgog AF F ARt kA IAs Weks st

ZF=H|0{ : CCPR, Global Joint Review, Food Safety, Percent Crop Treated, Risk Assessment
FAHALAKR A=t : E-mail, whd23@khidi,or kr; Tel, 82-43-713-8447
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(Establishment of Risk Assessment and MaX|mum Residue Limits of Pesticide
Residues in Foods)
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F AR AFY swg AAEE TE

e FHsE FHoE %&%“—'&1%71%01 ARHL glon o]gHor jMEEE TMDIY
HatA] v WHE dEH vk a2y SuldA e ol IR ETIES woF B A=

AR ANRARRRE AE2E BAN fo4de 2756 AAFAE Rala 9l
AR ARARE Bed] B I7e] 88715 Hlasu oo Welds F
£9] eyeball methoddl A3t} A3k Q. 1931:]-51 A A S
2 AATE EAAE §9A4S R 95 FEAEA AFASFE YE ST A o=
¢ o] et wleba FAHoR HAU|RS wEEHA %141 AT A T HdE e
871 ARAAZE a7-dr. g I WHo] Fa 7|Foirt AFH Jom soF A&
gk w2l AAZE vlad 2 el gle He Eﬂr o= l%ﬂ 3 m} w}aw iej@ o

o

]
WE ok 9 UE 43S A9 GAP B 4
e mdow £24 5 U BANA B9 ALE 42, 400 ue AsHAow o
A4l due ARHE/NE A AAE FUT & A Aotk B ATelE oled HE
ool 9FL vAE Fo A4S AXHT A 9 /1FE BARH JREAS 1A}

Al ARARS A 9 ARR s8] AAAAE A A7HFS AASkaLAt el

FRlof 2%, ek, sla, b 47

FARK} A=K : E-mail, ydpechem@daegu.ac kr; Tel, +82-53-850-6753
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(Research on Codex Food Classification for Maximum Residue Limits (MRLs):
Leafy Greens and Root Vegetables)

0|83
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Green Plant Institute, Bio Valley SNU #2-202, Seoho-ro 89, Kwonsun, Suwon 441-853

2HEo] falEA dig e IRl A AHo], AkA oM AEFHEE FHEHE
B3 7 w0k g F8VIES AAstaL Aok AAVIES $18] FAO/WHOOA A e
A2 F A D3] (Codex) M= =A| A7 51871 BETshele 4S5 sith 37 AA9] 7eEs
Aste] 2% - Al BREFS FARETIE st 9o, o]Flo] Codex EREFOIt ATFE F
Aoz 3t 2EZE2o] MA FPdoz I A Yo, CCPR(Codex Committee on Pesticide
Residues)oflA] o]d-& HE3tH, =2 AESF AE7t2 ot E3teh= 5 o] iAol
A Zoste] @ FoprolE TR Aul=EeE B giF o] S 7]t v, @ A BE
A 5o e Adg TR T Al 719t 20128 R E = A EF(Type 02)9] 7
o] AlZtEo] X Fof givk 2013\ AA 79 AA, AT dF2A O Group 109 AFHFFH
(6EAD, @ Group 139 FANAF(GHA), B Group 179 FANAF(OHAD, @ Group 169 |
FEEANZE HF =L ek, sh=o] FAL Fo| thFst AAFol Codex WHIE ARbsiaL glon,
2012139 gh=ro] A|eksk HiS(Kimchi Cabbage)s 10 of #F52] dhar A} AF7} Codex&-Z9o vkl
=lo] $AHIL glom, 2013

HY(Deodeok), EebA], &, Zbeh, ofApn], i}, Hdnp, A, W) F = AR 9 F5, F
F(Dureup shoot)& E3ste] =&, FUE, d7vtE7], EdhE7] 5 3= 447 5 5, A4
(Perilla leaves), IF3), ¥]EUE, o}5d, T4, =55, #2449, &b+, 15w/7], ks,
A+, BUE, B, ddous, a7ekd, Bkl 399 5 AR 17 F59 Codex 5%,
st WA, WA WA 59 Codex HE3lE dstqtt. 1 23 2013 5¢€ FA4A &9 453k
CCPRO|A f-2uvbet Au F4ka 25 F50] CODEX wA|2AE7ol A HIoh oA setA7t
A Z&sto] &A1 FA7E BRdtH, AAFolA ofA AFEA] ke WMAR, TR} tEo
FrEe}t vl - A 5 AFE AT oG

Codexol|A] gk=rqte] Hhede x| 27)9ke] 2lEifro) Fofsiths ZoR T84S ol 4=,
o2E AHHOR stk v gsjof & Folal, tEo] JHFEHAY 7HFE Codex 7]
Hheddt sk=ro) AFERAAY A Zs7E d8sith. i MRLs, 1F MRLs 9 ¢4 5 Z
ARtell A71Hola AAX R FASHE dof otH, keI R3] oldstd el A
o Sy} s Ao &l LAlolth. CodexE FA02 3 A %3loll= Ao x|&29]
A3 ddstd TAAste] A7 B a8ttt
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FHo] @YX, bR, RS 8IS, TAMNETA, ST, A, Ak, wF
Key words : Codex, CCPR, Kimchi cabbage, MRLs, food Classification
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(Determination of Nonpolar Acaricide Residues in Agricultural Commodities)
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2 bromopropylate, chlorfenapyr, etoxazole, pyrimidifen, spirodiclofen &
ofAl 5Fo gt 4 FREAES NEstad e, FHHeRE EHE AEE

H|=4 A Z
Asty 74 AEES NEAoR A AFFoRA EH9 284S =4 Tl ZFRsIIE
o ffut o f-E s BEd F 3= e B4HS dHsY A8 it 7o R sitE
2A4 &nl, Ak, A, 35, wFe] 5T AAsen 4 g ARE FE WY HEES
acetonitrile® FAlol FE3FAT. FEES F oFAgt F 55 AA glo] Y AdFE 3
3 5 A u=A L) | F=3e 4 3+ A|EF nhexane-acetonitrile FHHES 3

Jhshel WS4 B
Alste] 7]7)18A] o] FAIEFITE. Bromopropylate, chlorfenapyr, pyrimidifen % spirodiclofen-
GLC/ECD, etoxazole % pyrimidifen& GLC/NPD$} HPLC/UVDE AHg3lo] HZ 77|24 =271S
ARett SgE Mg A 2 V7R A 2AE] B AR F HAEde #EER
orgieh, B ASAR] A%, BFEAsIEd AFIA 0,05 my/kg oI5 % H8s1Ee] 1723}
g 70-1200 ol Fs] WEelglon EAeAE B Fob) BAE AR 4Bl
10% oItk Al ZolA AEE ARl e gAH e dushs] slste] Fre) 2z
mtEIZ R AFRA 7S o]8g AEIHES AAEHT

FHo] @ T, ASolAl, T, TR
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Determination of Quintozene Residue in Agricultural Commodities Using
GC/ECD/MS
(GC/ECD/MSE 0|83t s4HE F Quintozene?| ZHF-EA

Kyung-Geun Ahn"" - Gi-Ppeum Kim" - Young-Wook Cho” - Young-Sun Hwang” - Su-Jin Lee? - Won-Kap
Yun? - Min-Ju Kang" - Seula Kim" - Young Deuk Lee® - Myoung-Gun Choung”

1y 1 1 = 1 2 2 1 1 3 1
ok - iy’ - zgg” - guM” - 01477 - gz - guE" - Ysol’ - 0lys” - Yy

”Department of Herbal Medicine Resource, Kangwon National University, Samcheok 245-711, Gangwon, Korea
Q)Gyeongbuk Institute for Marine Bioindustry, Gyeongbuk 767-813, Korea

“Division of Life and Environmental Science, Daegu University, Gyeongsan 712-714, Korea
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Quintozene, pentachloronitrobenzene(PCNB) is a contact fungicide for control of soilborne
phytopathogenic fungi during cultivation of diverse crops. It was introduced to agricultural use
around 1930’s as a substitute for mercurial disinfectants. Although quintozene had been first
registered in Korea in 1969 but now banned to use due to its high residue levels in selected
harvests, high possibility is expected that the residue may be contained in imported agricultural
commodities as it is still used widely over the world, Therefore, this study was conducted to
establish a determination method for quintozene residue in crops using GC/ECD/MS. Quintozene
residue was extracted with acetonitrile from representative samples of five raw products which
comprised hulled rice, soybean, Chinese cabbage, green pepper, and apple. The extract was
diluted with saline water, and n-hexane partition was followed to recover quintozene from the
aqueous phase, Florisil column chromatography was additionally employed for final clean up
of the extract. The quintozene was quantitated by GLC with ECD, using a DB-1 capillary
column. The crops were fortified with quintozene at 3 levels per crop. Mean recoveries ranged
from 79.9% to 102.7% in five representative agricultural commodities, The coefficients of
variation were less than 4.3%. Quantitative limit of quintozene was 0.004 mg/kg in
representative five crop samples. A GC/MS with selected-ion monitoring was also provided to
confirm the suspected residue, Therefore, this analytical method was reproducible and sensitive

enough to determine the residue of quintozene in agricultural commodities,

Key words : Quintozene, GC/ECD/MS, Crop analysis, Residue analysis
Corresponding author : E-mail, cmg7004@kangwon.ac kr; Tel, 82-33-540-3321
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Simultaneous Analysis of 112 Pesticide Multi-Residues in Rice by GC-MS/MS
(GC-MS/MSE 0|83t 30| = 112 ARSAC| CHIE SA| 24)
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A multi-residue method for simultaneous analysis of 112 pesticides by GC-MS/MS (gas
chromatography-tandem triple quadrupole mass spectrometry) in rice was developed, Three
sample preparation methods such as QuEChERS (quick, easy, cheap, effective, rugged and
safe), KFDA method and PLS (Japanese positive list system method) were applied to rice for
analysis pesticide, Recovery, matrix effect and process efficiency of the sample preparation
methods were compared. For GC-MS/MS, two MRM (multiple reaction monitoring) transitions
per compound were optimized to increase confidence in identification. Correlation coefficients
(R®) of calibration curves and LOQ (limit of quantitation) were in range Y0.99 and 0.001-0,050
mg kg, respectively, Quantitation was determined using matrix matched calibration curves at
concentration ranging from 0,002 mg kg to 0.2 mg kg'. To evaluate performance of the each
sample preparation method, recovery tests were carried out on rice at spiking levels 0.01 and
0.05 mg kg'. A most of compounds could be recovered with QUEChERS method as well as
with the PLS method, while the KFDA method could not recover 10 pesticides. Average
recovery in the range of 70-120% (RSD <20%) at the lower fortification level of 0,01 mg kg’
were approximately 91,1% (QuEChERS), 89.3% (KFDA method) and 83.0% (PLS method) of
112 compounds, At higher fortification levels of 0.05 mg kg', approximately 99.1%
(QUEChERS), 45.5% (KFDA method) and 93.8% (PLS method) of 112pesticides were in the
range of 70-120% (RSD <20%) which is a validation criteria of European Union in single
residue analysis, The QUEChERS method was found to produce least matrix effect while the
KFDA method produced highest. In aspect on process efficiency, the QuUEChERS method
demonstrated the advantage of less-time, less-reagents, and less-labor consuming in sample

preparation procedure, and gave best recovery rates,

Key words : GC-MS/MS, Pesticide Multi-residues, QUEChERS, Rice
Corresponding author : kjh2404@snu.ac kr; Tel, 82-02-880-4644

2013 $H=375sts] 47]F3] ¢ gewndls] 351

ZHI



I4E ME CfSsof CHdE ZM/ZA e A-LC-MS/MSH
(Development of Sensitive and Rapid Multireside Method by LC-MS/MS)
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A AAHoZE AFFIHAHFTA : Free Trade Agreement) O 2 215} ¢]
d A&HH o7 FTlete] Al oHAMEA EHA FYdsHES T
Fol HH =olztel wet FdEA=o A FrPE Fog dAQte R T3t
bdoll thek mueld BAY drRE -146]'04 FHrsoke] o] pLS AA =
LC-MS/MSE o]%o}cﬂ PLS AAE 3=
Tl 55 1% 5ok HAE SAREA
EABEAIH xﬂ2‘ﬂ o] 83} ?ﬂu]7 O HA|9} IZFA|EE acetonitrile 2 —i.ﬂ%?} 3, o]E 7]
7} 3 & oMo sodium chlorideS Fct, AFANL EE0] Xo] F1L AX|E}] acetonitrilez}
= AR Sl acetonitriled F3k Y F5T § IF=S ALsste] ol AA
5t9Jch. SPE cartridgeZ ©]-83ke] AAISH & A gaate] 1C-MS/MSE A48T},
TN SE FoF 01F theh AT "ol ds A Ad ) EAAEE B2 Al
ZF B ot 7S BEEXR ko n], AeEA o] matrix-matchedH 02 AFE3}TE B AF
HE AlExA 2 7P7RAAAE Tt A2 3FES AES A= 55~162%(n=0)
2 Uehgon, B0t 25% o2 vehdal, A%EAE 0.01 mg/kg o|at At}
2 A1 93] FHH 915l distoix= tegt RUB PO R= Ao 7HeE Aor A7t
, YoRE UmA] ko tisteix PLSAAIE 913k thdiE AW ik A7t AEHeR F
grojol & How AYZHHT,
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